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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabGouas mporpamMma IO XUMHH ISl OOYYAIOIIMXCA C 3aJEPKKON
ncuxuyeckoro pazputust (nanee — 3IIP) Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
COCTaBJ€Ha B COOTBETCTBUU ¢ DenepanbHBIM T'OCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOro obmiero obpazoanusi (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuUHHCTEPCTBOM IoCcTUIIMU Poccuiickoi
®deneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OO0O), ITpumepHoit
aJanTUPOBAHHON OCHOBHOM 00pa30BaTENbHOM NPOrpaMMOW OCHOBHOIO OOIIEro
o0pa3oBaHUg OOYYAIOIIMUXCA C 3aJEP>KKOM TICUXUYECKOrOo pa3BUTUA (0100pEHHOMN
pemerrieM ®YMO no oOeMmy oOpazoBanuio (mpotokon ot 18 mapra 2022 r. Ne 1/22))
(manmee — [TAOOIT OOO 3I1P), IIpumepHoit paboueli mporpaMmbl Y4eOHOTO MpeaMeTa
«Xumus» (0a30BbIi ypoBeHb), [IpumepHOI mporpaMMoil BOCIHUTAHHUS OO0YYarONTUXCS
IpU TOJTYYEHUU OCHOBHOIO O0OIIEro 0oOpa3oBaHMs, C YYETOM pACIPEAECIECHHBIX IO
KjlaccaM  IpPOBEpPsSEMBIX  TpeOOBaHMI K  pe3ysibTaTaM  OCBOCHHS ~ OCHOBHOM
oOpa3zoBaTelbHON MpOrpaMMbl OCHOBHOI'O OOIIEr0 OOpa3oBaHUs U DJIEMEHTOB
cofiep KaHMs, IPEJICTABICHHBIX B Y HUBEpCcalbHOM KonupukaTope mno xumun, Konuenuu
MpenoJaBanusi y4eOHOro npeamera «XuMus», B 00pa3oBaTelibHbIX opraHu3anusx PO,
peaTu3yIoINX OCHOBHbBIEC 00111€00pa30BaTeIbHbIE IPOrPaMMBI.

OO0was xapakTepucTuKa y4eOHOro npeamera « XuMus»

VYuebnpiii  mpeamer  «XWMHS» ~ BXOAUT B NPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbBIE TpEAMETH». B cucTteMe ecTecTBEHHOHAay4HOro OOpa30oBaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHMMaET BaXXHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOJIHI,
(GbOpMHpPOBAaHWM HAYYHOW KAPTHHBI MHUpPA, CO3MaHUA OCHOBBI XUMUYECKHX 3HAHHM,
HEOOXOIUMBIX /JI TOBCEIHEBHOW >KM3HM, HAaBBIKOB 3JJ0POBOTO M 0E€30MacHOro s
YeJIOBEKa W OKpYKarolled ero cpeasl oOpa3a >XKU3HM, a TakKe B BOCHHUTaHUU
JKOJIOTUYECKOH KYJIBTYPBI.

YCnemHocTh M3y4eHUsi XMMHUH CBSI3aHA C OBJIAJCHUEM XHWMHUYECKUM SI3BIKOM,
coOnro/ieHneM TpaBuil  Oe30macHOM pabOThl TPHW  BBIMOJIHEHUHW XUMUYECKOTO
AKCIEPUMEHTA, OCO3HAHNEM MHOTOYMCIIEHHBIX CBS3€Ml XMMUU C IPYTUMH IPEAMETAMHU
IIKOJIBHOTO Kypca.

[Tporpamma BKJIIOYaeT B c€0s OCHOBBI HEOPTaHUYECKOW M OPTaHUYECKON XHUMUHU.
['maBHO ujeel mporpamMmel SIBJISIETCS CO3/IaHKE OA30BOI'0 KOMILJIEKCA OMOPHBIX 3HAHUUN
M0 XWMUH, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIOIIUXCS M HX
0COOBIM 00pa30BaTEbHBIM OTPEOHOCTSIM.

B copepxanun maHHOrO Kypca mpeACTaBI€Hbl OCHOBOIIOJIATAIOININE XUMUYECKUE
TEOPETUUECKUE 3HAHUSA, BKIIOYAKOIIME H3YYEHUE COCTaBA WU CTPOCHUS BEUIECTB,
3aBUCUMOCTH HX CBOWMCTB OT CTPOE€HHUSA, MPOrHO3UPOBAHUE CBOMCTB BEUIECTB,
MCCIIENOBAaHNE 3aKOHOMEPHOCTEW XMMUYECKHX NPEBPAILECHUHN U ITyTE€H YIIPABIECHUS UMH
B LIEJSAX MOJIYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUSI HEOPTaHUYECKON XUMHUH COCTABIIAET aTOMHO-
MOJIEKyJIsApHOE yueHue, [lepuonnueckuii 3akoH .M. MenaeneeBa ¢ KpaTKUMHU



CBEIICHUSIMA O CTPOECHHMU AaToMa, BHJIAX XHUMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3ydyenun kypca 3HauMTENbHAS POJIb OTBOAUTCS XMMUYECKOMY HKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHCAHWIO PE3YJIHTATOB
YYEHMUYECKOr0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBmil Oe30macHoi paboThl B
XUMUYECKOU J1abopaTopuHu.

Peanuzanus gaHHOM mporpaMMsbl B Ipolecce 00y4eHus MO3BOIUT 00YyYaroIIUMCs
¢ 3IIP ycBOUTH KJIHOUEBBIC XUMUYECKUE KOMITETCHIIMH U TTIOHATH POJIb U 3HAUCHUE XUMHUHU
Cpelu APYTruX HayK O MPUPOJE.

N3yyenune xumun crnocoOCTByeT (POPMUPOBAHHMIO y OOYYAIOUIUXCS HAYyYHOTO
MHUPOBO33pPEHUSI, OCBOCHHMIO OOIIEHAYyYHBIX METOAOB (HAOJIOJEHUE, W3MEPEHHE,
AKCHEPUMEHT, MOJACIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NPUMEHEHHS HAy4HBIX
3HaHUM, OCHOBAHHOT'O Ha MEXKIIPEIMETHBIX CBA3SX € IpeaMeTaMu «OKpyKaromnuii MUP»,
«Dusukay, «buonorusy, «l'eorpadus», «Marematuka» u GOPMHUPYET KOMIETEHITUH,
HEe0OXO0IUMBbIE TSI MPOJIOJKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HayK.

N3yueHne XuUMHM CHOCOOCTBYeT pa3Buthio y oOyuarmmuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXKeHHs, (PYHKIIMOHAILHOW  TpPaMOTHOCTH, YMEHHUS
BOCIIPUHMMATh W KPUTHUECKH aHAIM3UPOBATh HMHGOPMALIMIO, MPEIACTABICHHYIO B
paznu4HBIX (opMax. 3HAYUMOCTh TMPEaMeTa IS Pa3BUTHS JKMU3HEHHOW KOMITETCHITHH
oOyuaromuxcs ¢ 3[IP 3akimodaercss B YCBOGHHMHM OCHOBBI XWMHUYECKHX 3HAHHM,
HEOOXOIUMBIX MJIA TOBCEIHEBHOM W3HM;, HABBIKOB 3JI0POBOr0 U 0O€30MacHOro Jis
YeJI0BeKa M OKpPYXKarlollel ero cpeanl ooOpasza *KU3HU; POPMHUPOBAHUHU SKOJIOTHUECKON
KYJIbTYPBHI.

[Iporpamma oTpakaer coaep:kaHue OOy4YeHHs] MPEAMETY «XHMHSI» C Y4ETOM
0co0bIX 00pa3zoBarenbHbIX noTpedHocTel oOydaronmxcsa ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XUMUs» NPENICTABIAECT ONPENEIEHHYIO0 TPYAHOCTh JJisi 00OYyYarolMuXcs ¢
3I1P. D10 cBsA3aHO C OCOOCHHOCTSIMH MBICITUTEIBHON ACATEILHOCTH, IIEPUOTUICCKUMHI
KOJIeOaHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO OOIIIEero 3amnaca
3HAHUM, MOHWKEHHBIM I[103HABATEJIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEUYEBOIO
pPa3BUTHAL.

Jlns mpeononeHus TPYAHOCTEW B H3YyYEHUM Y4Ye€OHOro mnpeaMera «XUMUs
HeoOXxonuMa ajanTanusl o0bemMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOy4YarolIMXCs, Y4E€T UX OCOOCHHOCTEH Pa3BUTHUS:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXKIPEIMETHBIX  CBS3EH,
MTOCTEIIEHHOE YCI0KHEHUE U3y4aeMOro MaTepuaa.

[Ipy wu3yyeHMH XUMHUM HEOOXOJUMO OCYIIECTBIATh B3aUMOJCHCTBUE Ha
MTOJIMCEHCOPHOW OCHOBE.

Teopernuecknid MaTepuang PEKOMEHAYETCS U3y4aTh B IPOLIECCE MPAKTUYECKOU
JeSTeNbHOCTU. BO3MOXHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha PEIIEHUE 334 B CBSI3H CO
CIIO)KHOCTBIO aHanu3a TekcTa oOyuaromumucs ¢ 3IIP. Opranudeckoe eIWHCTBO
MPAKTUYECKOH M MBICIUTEIbHON JIEATEIbHOCTH OOYYaloUIMXCsl HAa YpOKax XHUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XUMUYECKUX 3HAHUNA U
ymenuil. Ocoboe BHUMaHHE NPU U3YYECHUH XUMUHU YAENSIETCS U3YyYEHHUIO «CKBO3HBIX»
MOHATUI ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.
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Hean n 3agaun n3yyeHus1 y4eOHOro npeamera « XuMus»

Obwue yenu wu3ydeHHUs Yy4eOHOro ImpenMera «XHUMHA» TPEACTABICHB B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obOmiero ooOpasoBanus. OHH
aKTyaJIM3UPOBAHBl C YYE€TOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOIO OOLIEro
00pa30BaHUsl, HAIMPABICHHOCTH OOYYEHHsI Ha pa3BUTHE U CaMOpPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ HHTeNJIeKTa W o0miell KyabTypbl. OO0yyeHue yMEHHIO YYUThCA U
MPOAOJKATh CBOE 00pa30BaHNE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SIBJISIETCS OJJHOU U3
BaXHEHIINX (PYHKIMI y4eOHBIX MPEIMETOB, B TOM YUCIIE U «X UMUK,

Hnsa oOyuatomuxca ¢ 3I1P, tak ke, kKak U AJiT HOPMATUBHO Pa3BUBAIOLINXCS
CBEPCTHHKOB, OCBauBaIOIINX OCHOBHYIO 00pa30BaTeIbHYIO porpammy,
JOMHUHHPYIOLIEE 3HaYE€HUE TPUOOPETAIOT TaKUE yeau, Kak:

* (popmupoBaHME  MHTENIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TMPUHATUIO  PEUIEHUH, CIOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSAM KHU3HU;

" HamnpaBJIEHHOCTh OOYYEHMsS Ha CHUCTEMAaTHYECKOE MPUOOIICHHE YYaIllUXCs K
CaMOCTOSATEJIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM U MPaKTHYECKHM
METOoJlaM TO3HaHMA, (POPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

" o0ecreuyeHue YCI0BUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO 00YJaAIOIIUMUCS OTbITa
Pa3HOO0pa3HON JEeATENbHOCTH, MMO3HAHUS M CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIINI ), UMEIOUIUX YHUBEPCATbHOE 3HAUCHHE JJIs1 Pa3JIMYHBIX
BUJIOB JIESITEIBHOCTH;

" (opMupoBaHUE YMEHUI OOBICHITH U OLICHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHHH 3HAHUU U OIbITA, OJIYYEHHBIX IPU U3YUEHUH XUMUU;

" (GopMupoBaHuE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOILIECHUN, MOHUMAHUSA
[EHHOCTH XUMHUYECKUX 3HAHUH ISl BBIPAOOTKH SKOJIOTMUECKU IEIeCO00pa3HOro
NOBEJICHUSI B OBITY U TPYAOBOW JEATENbHOCTH B IIENAX COXPAHEHHUs CBOETO
3JI0pPOBbS U OKPY’KAIOILIEH MPUPOTHON Cpebl;

" pa3BUTHE MOTHBAIMM K OOYYCHHWIO, CIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCTIMTAHMID Ha OCHOBE YCBOGHHsS OOUIEYESIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIs U HAPABICHHOCTU AAJIbHEHUILIEro
o0yueHus.

Kypc HanpapiieH Ha pellieHre CAeAYINX 3a0ay, 00eceunBaoIuX pealn3aluio
JMYHOCTHO-OPUEHTUPOBAHHOIO U JIEATEIBHOCTHOIO IMOAXOJIOB K OOYYEHHUI0 XHMHU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOr0O 00111€T0 00pa30BaHUs:

* (popmupoBaHHE TMEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX MPEICTaBICHUNA O
BEUIECTBAX, MX IMPEBPAILCHUAX W IPAKTUYECKOM IIPUMEHEHUH; OBJIAJICHUE
HNOHSITUHHBIM aIMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" OCO3HAHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKd Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALECHUNA HEOPTraHUYECKUX U
OPraHMYEeCKUX BEIIECTB KAK OCHOBbI MHOTMX SIBJIE€HHUW >XUBOW M HEKHUBOU
NPUPO/IBL; YIyOJIeHue MpeICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIaJICHWE OCHOBAMH XUMUYECKOW TPAMOTHOCTH: CTIOCOOHOCTBIO aHAJTU3UPOBATh
¥ 00BbEKTUBHO OIICHUBATh JKU3HCHHBIC CUTYAIIUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
Oe3omacHOro oOpalleHHss C BEIIECTBAMH, HCIIOIb3YEMBIMH B TIOBCEIHEBHOM
KU3HW, YMCHHUEM aHaJU3MPOBaTh W IUIAHUPOBATH DKOJOTUYECKH O€30IMacHOe
MOBEJICHHE B IIEJIIX COXPAHEHUS 3/I0POBbS U OKPY>KAIOIIEH CPEJIbL;

* (GopMHUpOBaHUE YMEHUH YCTAHABIIMBATh CBSI3U MEXKIY PEaIbHO HaOJII01aeMBIMU
XUMUYCCKUMHU SIBJICHUSIMUA W TPOIECCAMH, MPOUCXOMSIINIMMH B MHKPOMHPE,
OOBSCHATh TPUUYMHBI MHOT000pa3vs BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAKKE 3aBUCHUMOCTb MPUMEHEHHS BEIECTB OT UX CBOWCTB;

" MPUOOpPETEHHE OIbBITA MCIOIH30BAHMS PA3TUYHBIX METOIOB M3y4YEHUsS BEIIECTB,
HAOJIFOICHHSI 32 WX TMPEBPAIICHUSIMU TIPH TIPOBEICHUN HECIOKHBIX XHMHYECCKUX
AKCIIEPUMEHTOB C UCIIOIF30BAaHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U IPHOOPOB;

* (opMUpOBaHUE MPEICTABICHUN O 3HAYCHUH XUMHUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKUX TPOOJIEM, B TOM YHCIEC B TPEIOTBPAIICHUH
TEXHOTEHHBIX U HKOJIOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpPA U AJANITAIIMU Y4eOHOT0 MAaTEepPHUAJIa M0 XUMHUHU

OO6yuenue y4eOHOMY mpeamMeTy «XuUMHUsS» HEOOXOJUMO CTPOWTHh HA CO3JIaHHUH
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTrPaMMHOIO Marepuajia OO0y4YaloIlUMHCS C
3I1P. Bonblioe BHUMaHHWE JOJKHO OBITH YAEIEHO OTOOpPY y4eOHOTro marepuaia B
COOTBETCTBHHM C MPUHIIUIIOM JOCTYIHOCTH IIPHU COXPAHEHUHU OO0IIero 6a3oBOro ypoBHS.
OH 0JTKeH MO COIEP KaHMIO U 00BEMY OBITh aIaITUPOBAHHBIM AJ1a oOyyvatroniuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIME MOTPpEOHOCTSIMU. ClieTyeT 00JIerIuTh
oBlaZieHre MarepuasioM oOydaromumucs ¢ 3[IP mocpeacTtBoM ero eTaabHOTO
OOBSICHEHHSI C CHCTEMaTHYEeCKHMM TOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKOH B
MPUMEHEHUU 3HAHUI C HWCIOJIb30BAHUEM IPUEMOB AJNTOPUTMHU3AIMKN U BHU3YyaJbHBIX
OTop, 00yUeHUs CTPYKTYPHUPOBAHUIO MaTepHaa.

Bonbiioe 3HadueHue 11s1 MOJHOLIEHHOTO YCBOEHHUS y4eOHOrOo marepualia UMeeT
OIopa Ha MEXIPEIMETHBIC CBS3M BOIPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMHU
yueOHbIMU Tpeameramu  Kak «['eorpadusi», «Dusukan, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJUH M TOT € Y4YeOHbIH MaTepual C pa3HbIX TOYEK 3PEHHUS,
MEXKIMPEAMETHBIE CBA3H CIMOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKPETUICHUIO TOJTYyYCHHBIX 3HAHUHN U MPAKTUYECKUX YMEHHUIA.

[Ipy MoAroToBKE K ypOKaM Y4YUTENb JOJDKEH MPelycCMOTpPeTh (HOpMHpPOBAHUE Y
o0yJarouuxcs yMEHU aHAIU3UPOBaTh, CPAaBHUBAThH, 0000IIATh U3ydyaeMblil MaTepua,
IUTAHUPOBATh TPENICTOSIIYI0 paboTy, OCYIIECTBISATH CaMOKOHTposib. HeoOxomumo
MOCTOSTHHO CJIEAUTh 3@ TPABUIBHOCTBIO pPEYeBOro OGOpPMIICHHS BBICKA3bIBAHUN
obyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTAMM TOBENCHUSIM JAesITeNIbHOCTH obOydvatoutuxcsi ¢ 3[1P
(pacTOPMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMKA  KOHTPOJIb
COOJIIO/ICHUSI TIPABUIJI TEXHUKHU O€30MaCHOCTH MPHU MPOBEIEHUN J1ab0paTOPHBIX paboT B
XUMUYECKOM KaOUHETE.



IIpuMepHbIe BUaBI AesTebHOCTH 00ydaomuxcs ¢ 3I1P, 06ycioBiieHHbIE 0COOBIMU
o0pa3oBaTeibHBIMU MOTPEOHOCTAMHU U 00ecneYnBaIOIHe OCMbICJIEHHOE OCBOEHHE
coJiepKaHNU 00Pa30BaHUA MO NpeaMeTy « XUuMHS»

Coneprxanue BUIOB JAeaTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumum
OIpeeNIeTCsl UX 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [loMUMO IMPOKO
ucnonbzyembix B OOII OOO oluux s BceX 00ydYaroIIMXcsi BUAOB JI€ATEIbHOCTH
CIEelyeT YCWIUTh BUABI JCATENBHOCTH, CHENMU(GUYHBIC [JI JaHHOW KaTeropuu
oOyyJaromuxcsi, I 00ecredeHus: OCMBICJIEHHOTO OCBOCHHMS COJIepKaHMsI 00pa3oBaHUs
0 MPEAMETY: YCUJIICHUE MPEIMETHO-TIPAKTHIECKON IEATEITbHOCTH ¢ aKTHBU3AINCH
CEHCOPHBIX CHUCTEM; Yepe/lOBAaHHUE BHJIOB JACATEILHOCTH, 33JIEUCTBYIOIMIUX Pa3IUYHbIC
CEHCOpHBIE CHCTEMBI; OCBOCHUE MaTepuaja C OMOpOH Ha alITOPUTM; IOIMIAarOBOCTH) B
M3YYEHUU MaTepualia; UCIOJIb30BaHUE JOIMOIHUTEbHON BU3YyaJbHOM OMOpHI (TIJIaHBI,
00pa3Iibl, CXeMBbI, I1a0JIOHBI, OTIOpHBIE Ta0HIbl). s pazBuTus y ody4daromuxcs ¢ 3[1P
YMEHUSl JIeNlaTh BBIBOJBI, (POPMUPOBAHUATPAMOTHOTO  PEUEBOrO BBICKA3BIBAHUS
HE00XOIMMO HCTOIb30BaTh OMOPHBIE cioBa U kiuiie. Ocodoe BHUMaHUE CIEAYET
yIETUTh O0YUEHUIO CTPYKTYPHUPOBAHUIO MaTeprasa: COCTABICHUE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJIICHHE TaOJMI, COCTAaBJICHHE KIacCHPUKAIMU C
0003HaYE€HHBIMU OCHOBAHUSMH JIJIS KJIAaCCU(UKAIIMK U HATIOJTHEHUE UX TPUMEPAMH U JIP.
[IprmepHast TemaTryecKkass U TEPMHUHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOII
00]0X
Jns obyuaromuxcss ¢ 3IIP cyliecTBEeHHbIMH SBISIFOTCS TpPHEMBI PabOTHI ¢
JEKCUYECKUM MartepuajioM 1o mnpeamery. [IpoBoaurtcst cmenmanbHas padora 1O
BBCJICHUIO B aKTHUBHBIH CJIOBaph OOYYarONIUXCS COOTBETCTBYIOUICH TEPMHHOJIOTHH.
N3yyaembie TepMHUHBI BBOASTCS HA TMOJMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yalbHas
MOJIJIEPXKKA, AITOPUTMBI PAOOTHI C OMpEIeTICHUEM, ONOPHBIE CXEMbI I aKTyalIu3aluu
TEPMHUHOJIOTUH.

Mecto yuyeOHOro npeamera «XumMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®DenepadbHBIM TOCYAApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs y4eOHBIN MpeameT «XUMHUS» BXOIUT B
NpeIMeTHYI0 00s1acTh «ECTeCTBEHHOHAYUYHbIE MPEIMEThI» U SIBISIETCS 00s3aTeNIbHBIM
TUTSL U3y4YEHUS.

VYyeOHbIM TIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHBIX YacoB — Mo 2 4 B
Hezento B 8 1 9 kiraccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpeamera «XuMmus», npeactaBieHHoe B [IpumepHoit
paboueii mporpamme, cootBercTByeT ®I'OC OOO, paspaboraHo ¢ yuerom [IpumepHoit
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILIEr0 00pa30BaHus 0 YHEOHOMY
npeaMery  «XuMHs», CcOOoTBeTcTByeT IlprmepHOM amanTUpOBaHHOM OCHOBHOWU
oOpa3zoBaTelbHON MporpaMMe OCHOBHOI'O OOIIEro oOpa3oBaHUS OOYYaIOIIUXCS C
3a/IepKKOM MICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOI'O ITPEAMETA «XUMMW»

8 KJIACC

IlepBoHaYyanbHbIE XMMUYECKHE IOHATHUS

[Ipenmer xumun. Ponb xumuu é scusznu yenosexa'. Tena u Bemectsa. Gusnueckue
CBOMCTBa BEUIECTB. ATperaTHOE€ COCTOSIHUE BEIIECTB. Xumusa 6 cucmeme Hayk. Yuctoie
BelecTBa U cmecu. CriocoObl pazzaenenust cMeceil. [IpaBuiia 6e3omacHOro ooparieHus ¢
BEIIECTBAaMHU M J1abopaTopHBIM OOOpynoBaHueM. [lowamue o memooax NO3HAHUA 8
XUMUU.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE JIEMEHThI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
anemeHToB. OTHOCUTENbHASA aTOMHAas Macca. [IpocTeie U ciokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPDHOE YUEHHE.

Xumnueckast ¢opmyrna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENbHASA MOJIEKYJIIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

duznyeckue W XUMHUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [IpuszHaku
XUMUYECKUX PEAKIMN. YPaBHEHHsS] XUMUYECKUX PEAKIHN. 3aKOH COXPAHEHUS MAacCChI
BemiecTB. Kinaccuukamuss XUMUYECKUX peakiui  (COeTUHEHUs, pa3lIOKEHUs,
3aMeIleHUs, OOMEHA).

XUMHAYECKHN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOW, ¢ MpaBWJIaMU
paboThl B JabopaTopuu W NpuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM;
U3y4eHUE U ONHCaHhe (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEILECTB;
HaOmoneHne ¢puznueckux (TJIaBJIeHUE BOCKA, TAsTHHE JIb/Ia, pACTUPAHUE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCAIIMSI BOJbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJICMCTBUE Meda C KUCJIOTOM) SIBJIECHUM, HAONIOAEHUE W ONUCAHUE
MPU3HAKOB MPOTEKAHUsI XMMHUUYECKUX peakiuil (pa3iokeHue caxapa, B3aMMOJEHCTBUE
CEpHOM KUCIIOTHI C XJIOpUIOM Oapws, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJIeHCTBHE kene3a ¢ pacTBopoM conu meau (I1));uzydeHue crnocoOoB pazneneHus
cMeceil (C TIOMOIIBIO MarHuta, (QUIbTPOBaHUE, BHITIAPUBAHUE, JAUCTUILISIUS,
xpomatorpadus), TPOBEICHUE OYUCTKHU MMOBAPEHHOM COJHU; HAONIOJACHUE M OIHMCAHHE
pE3yJIbTaTOB TPOBENICHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHSI MAacChl;
CO3JlaHKE MOJIeNeil MOJIeKYJT (IIapOCTEPKHEBBIX ).

BaskHeiimue npeacTaBuTe 1M HEOPraHUYECKUX BENIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — sJeMEHT W MPOCTOE
BemecTBo. HaxoxkaeHne Kuciopoaa B mpupoe, Gu3ndecKkne U XUMUIECKIEe CBONCTBA.
Peakium ropeHust MPOCTHIX U CIOXKHBIX BemiecTB. CIOCOOBI MONYYEHUST KUCIOpPOaa B
nabopatopuu u npomwviuiienHocmu. Ilpumenenue xuciopona. [lonstue o6 okcumax.
KpyroBopot kucnopona B npupoje. O30x — aniomponuas Mooupukayusi KUC10pood.

Tennosoii 3¢ppexm xumuueckou peaxyuu, mepmoxumuyeckue ypasHeHus, 3K30- i
OHAOTEPMUYCCKUEC PEAKITH. 1ONIUB0. Y20ilb U MemaH. 3azpsizneHue 8030yXd, YCuleHue

! 3)160]) " 1aJie€ KYpCUBOM 0003HaYCHBI TEMBI, U3YUYCHUC KOTOPBIX ITPOBOJUTCS B O3HAKOMUTCIILHOM ILIAHE. Heaaror
CaMOCTOATECIBHO OIIPEACIIACT 00BeM n3y4a€Moro Marepuaia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 COA.

Bonopon — snmemeHT u mpoctoe BemectBo. Haxoxknenue Bomopoaa B mpUPOJE,
busnyueckne U XMMHYECKUE CBOWCTBA (HA MpUMepe B3aUMOCHCTBHUS C HEMETAIIIaMH U
OKCHUJIaMH METAJJIOB), IPUMEHEHHE, cnocoObl nonydenusi. [IIoHsITHE 0 KUCIOTAaX U COJISX.

KonunuectBo BemectBa. Monb. Mousipaast macca. 3akoH ABorajpo. MonsipHbIii
00BEM ra3zoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBOM OIM XUMUYECKOT O
AJIEMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHONW MacChl, MOJISIPHOTO 00bema
ra3oB. Pacyérel o XUMHUYECKUM YPABHEHUSIM.

Duzuyeckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHue u MoJIeKybl. Booa kax
pacmeopumens. PacTBopbl. [lonsimue O HACLIWEHHBIX U HEHACLIUWEHHbIX PACMEOpPAXx.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOil 107U BEIIECTBA B
pacTtBope (TpolleHTHas KOHIEHTpauus). MaccoBas [10ys1 BEIECTBA B PacTBOPE.
Xumuueckue ceoticmea 800bl (pasiodcenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Touamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 8 dcusnu yenogexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Baxnenmme  Kaacchl  HEOPraHWYECKHUX COCINHEHUH. Knaccudukanus
HEOpraHu4eckux coeauHeHud. Okcuapl: cocTtaB, Kiaccuukaus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe okcuoa yeaepooa (1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIIOB
(B3ammojieiicTBUE C BOJOW, KuclioTamu, Ienodamu). OcHoBanus. Knaccudukarms
OCHOBAHMM: WIENOYM W HEPACTBOpUMBbIE OCHOBaHMs. HomeHknaTypa OCHOBaHHM.
duznyeckue U XUMUYECKHE CBOWCTBA OCHOBAaHUM (B3aMMOJEHCTBHE C OKCHUIAMU
HEMETAILJIOB, KUCJIOTaMH, COIsIMU). [lonyyenue ochoganuil.

Kucnotsl: coctas, kiaccuukaiys, HOMEHKIATYpa, PU3NYECKUE U XUMHUUYECKHE
cBOMCTBa (B3aMMOJIEHCTBUE C MeTaylaMd, OCHOBHBIMH OKCHUJIaMH, OCHOBaHUSIMH,
COJISIMU, Ha MIPUMEPE COJISTHOM U CEPHOU KUCIIOT), CnOCoObl nonyyenus. P akTHUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa COJieH, cnocobwl noiyveHus,
B3aMMOJICMCTBUE COJIEH C METAJUIaMH, KACIIOTaMHU, IIEJI0YaMU U COJISIMU, TPUMEHEHUE.

[Tonsitue 00 amdoTepHbIX TUAPOKCUAAX (HA TpUMEpe IUHKA U ATOMUHUSL):
Xumuueckue ce0ucmea (83aumooelicmsue ¢ KUCIOMamu U Weiodamu, pasiodxcenue npu
Hazpesanuu) u noaydenue.

['eneTnueckass CBs3b MEXKAY KilacCaMHd HEOPraHMYECKHX  COCIMHEHUM.
['eneTnueckue psbl.

XHUMHUYECKHUM SKCIIEPUMEHT: KAYECTBEHHOE OIPEAEIECHUE COAEPKaHUs KUCI0poaa
B BO3J/1yX€; MOJIydeHHUE U U3YYEHUE CBOMCTB KUCJIOpOa; HAOII0eHNE B3aUMOACHCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBHUSI BOZHUKHOBEHHMS U MPEKpAIICHUsI TOpeHus (1oxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMi OKCHUJIOB U OMHCAHUE UX CBOWMCTB; MOJIYYEHUE U U3yUEHHUE
CBOMCTB BOoJOpoja (TopeHue); HaOMoAeHNEe 00pas3oB BEIIECTB KOJIMYECTBOM | MOJb;
MCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUs BEIIECTB C Pa3IUYHONW PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MAaCCOBOM A0JIEW PACTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METAJJIaMU (HATPUEM U KaJlbI[eM) (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPUAJIOB); OINpPEACICHUE PACTBOPOB KHUCIOT U IIENOYEH C TOMOIIBIO
MHJIMKaTOPOB; HUCCJIEI0BaHUE 00pa3Il0B HEOPTAHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJII0/ICHNEe W3MEHEHHUSI OKpPAaCKH HWHIWKATOPOB B PAacTBOPAaX KHUCIOT U IIEIOYECH;
n3yueHue B3aumozeincTusi okcuga menu(Il) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAUIaMHU, pEaKIUi HEeUTpanu3aluM; IOJy4YeHHE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METAJIJIa IPYTUM U3 PACTBOPA COJIU; PEIICHUE IKCITEPUMEHTATBHBIX
3aj71a4 1o TeMe «BaxHeuIme Kjaccbl HEOPraHUYECKUX COCTUHEHUI.

Hepuoauueckuii 3axkoH u [lepuoanyeckas cucrema

xummn4yeckux 3j1eMeHToB JI. . MenaeneeBa. CTpoeHue aroMoB. XMMHYECKAsI

cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE PeAKIIMU

[lepBble MONBITKU KJIACCU(PUKALIMM XUMHUECKUX 3JIeMEHTOB. [loHsTHE O Tpymnmnax
CXOJTHBIX 2JIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMENIbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHbHIE
rasbl). Dnemenmol, Komopbvle 06pazyiom amgomepHvle OKCUObL U SUOPOKCUODL.

[lepuonnueckuii 3akoH. llepuoanueckass cucTeMa XUMUYECKUX 3JIEMEHTOB
1. . Menneneea. Koporkonepuoanas u orunnonepuooras dhopmsl [lepronmaeckoit
cucTeMbl xumuueckux 3meMeHToB . 1. MenaeneeBa. [lepuoab! u rpynmbl. GU3ndecKud
CMBICIT TTIOPSIIKOBOT'O HOMEPA, HOMEPOB MEPUOA U TPYIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX szep. M3omonsl. InekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000J0YEK aTOMOB IMepBbIX 20 XMMHUYECKUX 3JIeMeHTOB [lepuonuueckoit
cucrembl JI. M. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO »JJEMEHTa IO €ro
nonoxenuro B Ilepuonmueckon cucreme /1. . Menneneesa.

3axonomepHocmu U3MeHeHUs CE0UCME IIEeMEHNMO8 MALbIX NePuo008 U 2l1ABHbIX
noocpynn, 8 3aBUCUMOCMU OM aMOMHO20 (NOpsA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX I1eMEeHMO8 Ol
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoaHun.

Xumudeckass cBsi3b. KoBaneHTHas (moysipHass W HEMOJISIpHAsi)  CBSI3b.
InexmpoompuyamenbHOCms amoMOo8 Xumuyeckux snemenmos. IoHHas CBs3b.

Crenenb okuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. IIpoiecch
OKHUCJICHUS U BOCCTaHOBJIEHUA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

XHWMHYECKUM SKCHEPUMEHT: H3ydyeHUue oOpa3LoB BEUIECTB METANIOB U
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
MPOBEICHUE OMBITOB, WLUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3IoKeHUs, COCTMHEHMUS ).

MesxknpeaMeTHbIe CBI3H

Peanuzanmsi MexXnpenIMeTHBIX CBsI3eM NpU M3yYeHMH XUMUM B 8 Kiacce
OCYIIECTBJISIETCSI YEPE3 UCIOIH30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
YU TIOHATUM, SBISIIOIIMXCS CUCTEMHBIMH Il OTAEJBHBIX HPEAMETOB €CTECTBEHHO-
Hay4YHOI'0 [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHUS : HAYYHBIHA (haKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaNM3, CHUHTE3, KiacCcu(pUKaIus, NEPUOAUYHOCTh, HAONIOJACHUE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJCKTPUUYECKUM 3apsj, BEIIeCTBO, TeI0, O0O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, Ta3, GU3MUECKHE BEIWYUHBI, SAUHUIIEI U3MEPCHUS,
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KOCMOC, TNTaHETHI, 3BE3/161, COITHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TOJE3HBIC
HCKOIIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUMHMUYeCKas peakuusi

[lepuoguueckuit 3akoH. Ilepuoguyeckass cuUCTeéMa XHUMHUYECKHX DJIEMEHTOB
J. N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, KM, KAJbIMSI U UX COCAUHECHUN B
COOTBETCTBHUM C TMOJ0KEHUEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOCHUEM HX
aTOMOB.

CtpoeHue BelIecTBa: BHUAbI XMUMHUYECKONW CBsI3UW. THIBI KPUCTAJUIMYECKHUX
PEIETOK, 3a8UCUMOCTb CEOUCE Beujecmeda om muna Kpucmaiiudeckou peulémku u
8UOA XUMUYECKOU CE53U.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB (MEXIyHApOaHAsS U
TpuBHaJIbHAs1). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K PA3IUYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUM, TeHETUUYECKasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XUMUYECKUX PEAKIUM MO Pa3IMUHBIM NpHU3HaKaM (M0 YHCIY U
COCTaBy YYacCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY 3G (HEKTY, 0 M3MEHEHUIO
CTENEHEH OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamumocmu, HO VYACMUIO
Kamanuzamopa). IK30- U FHAOTEPMUUECKUE PEaKIu. 1epmoxumuyeckue ypasHeHus.

llonamue o ckopocmu xumuyeckou peaxyuu. I[lowamue 06 obpamumvlx u
HeoOpamumblx xumudeckux peaxyusax. llonamue o 2oMo2eHHbLIX U 2emepOceHHbIX
peaxyusx. [louamue o xumuueckom pasnogecuu. CmewjeHue Xumuiecko2o pasHo8ecCuUsl.
Daxmopul, eruAOUWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJIONCEHUe XUMUUECKO20
pasHosecusl.

OKuCINTEIIbHO-BOCCTAHOBUTEIILHBIC peaKInu, AJIEKTPOHHBIHN OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiiuu. CocTaBlIeHHE YPaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEIIHHBIX PEaKIUi C UCITOIH30BAaHUEM METO/Ia DJIICKTPOHHOTO OaiaHca.

Teopust MEKTPOTUTHUECKON TUCCOLMALIUM. DJIEKTPOIUTUUECKAS TUCCOIAIIMSI.
DNEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHbI, aHMOHBL. Mexanuzm ouccoyuayuu seujecmas
C PA3IUYHLIMU 8UOAMU Xumuueckoul cessu. Ilousmue o cmenenu ouccoyuayuu. CUIIbHBIC
U c1a0ble 3JIEKTPOJIUTHI.

Peaknmm monHOrOo oOMeHa. Y CIOBHS IPOTEKAaHMs PeaKIMii HOHHOrO OOMEHa JI0
KOHUA. []omHbBIE U COKpalEHHBIE NOHHBIC YPABHEHUSA peaklnil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHM MW COJIEll B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHYECKOU
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peakiud Ha KAaTHUOHBI M AHUOHBI:
xjopua-, OpomMun-, uoaua-, cyiabdar-, kKapOoHaT-, cuiIMKar-, Qocdar- aHUOHBI;
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIbIUs, ATFOMUHHMS, jkele3a (2+) u (3+),
mean (2+), HUHKA, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.

XUMUYECKUM HKCIEPUMEHT: O3HAKOMJIGHHE C MOJAECISIMU KPUCTAJUTMYECKUX
pEmETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB M HeMeTa/uioB (rpadura u anmasa),
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CIIO)KHBIX BEIIECTB (XJIOpHIa HATpHs); HWCCIAEAOBaHWE 3aBHUCHMOCTH CKOPOCTH
XUMHYECKOM pEakmuu OT BO3JICUCTBHS PA3TUYHBIX (PAKTOPOB; HCCICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECca JUCCOIUAIINHN KUCIIOT, IIeJIouei u
coieil  (BO3MOXXHO WCTOJB30BAHUE BHUICOMATEPHANIOB); MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKUA TMPOTEKAHUs PEeaKIMii MOHHOro oOMeHa (oOpa3oBaHME
ocajika, BBIJICIICHHE ra3a, 00pa30BaHKME BObI); OIBITOB, WLTFOCTPHUPYIONIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peaknuii  (TOpeHue, peakiuu Pa3IoKCHUS,
COCJIMHEHHUA); PACIIO3HABAHWE HEOPTaHMYECKUX BEIECTB C MOMOIIbI0 KAaYECTBEHHBIX
peaKnnii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/uibl 4 UX COeTUHEHUSA

OO6mas  xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIe CTeneHun okucieHus. CtpoeHue u puzndeckue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUUYECKHE CBOMCTBA HA IpUMEpE Xj10pa (B3auMOEHCTBUE C METaJNIaMH,
HEMETaJUIaMH — BOJOPOJAOM U KHCIOPOJAOM, wernouamu). Xijopoomopona. ComsHas
KHUCJIOTAa, XUMUYECKHUE CBOMCTBa, noayueHue, TpPUMEHEHHe. [leticmseue xnopa u
XJ10p08000POOa HA Op2anHu3M 4Yenosexka. BaxkHeillne XJIOpHUIIbI U UX HAXOXKJCHHUE B
TIPUPOJIE.

O6mias xapakrepuctuka 351eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTepPHbIE CTEIIEHH OKUCIICHUSI.

Ctpoenue u (¢uU3MYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCJIOPOAA U CEPHI.
AnnorporHbie  MOIU(PUKAIMKA KHCIOPOJAa ¥ CEPhl. XHUMHYECKHE CBOWCTBA CEPHI
(B3aMMOJICICTBUE C HeMmemallamu — BOJOPOJOM M KHCIOPOJOM, MeTalaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPON: CTPOECHUE,
bu3nuecKkue U XMMHUYECKHE CBOMCTBA (KUCIIOTHBIE M BOCCTAHOBHUTEIIbHBIC CBOWCTBA).
Okcuzpl cepbl Kak MPeACTaBUTENU KUCIOTHBIX OKCHaA0B. CepHast KucioTa: Gu3ndecKue
U XUMHUYECKHWe cBoicTBa (oO0mme wu crerududeckue). Coau CEepHOW KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cyiabdar-uoH. CepHUCTas KHUCIOTA. Xumuueckue peaxyuu,
gexcawue 8 OCHOBE NPOMBIUIEHHO20 CHOCOOA NONYYEHUsl CEePHOU  KUCTIOMbL.
Haxoxnaenue cepol u €€ coequHeHun B rpupoae. [lpumeHenue cepol U €€ COeTMHEHUH B
ObITY U B TIPOMBIIUICHHOCTH. Xumuueckoe 3azcpsi3HeHUe OKpycaroulei cpeovl
COCOUHEHUAMU Ccepbl (KUCIOMHBLE 00HCOU, 3A2PA3HEHUe 8030YXA U 8000EMO8), CnOCOObI
€20 npeodomepauetusl.

OO6mias xapakTepucTHKa 31eMEHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u ocdopa, xapakTepHbIE CTESIICHU OKUCICHUS.

A30T, pacmpocTpaHeHHE B Tpupoje, (puznueckue U XUMHUYECKUE CBOWMCTBA
(B3aumojeiicTBHE € METANIaMHM M HEMETaUIaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
Kpyrosopor azora B mpupoge. AMMmuak: (unueckue M XHUMHYECKHE CBOMCTBA
(oKuceHre, OCHOBHBIE CBOIMCTBA BOJHOT'O pacTBOpa), noiyuernue u npuMmeHenue. Conu
aMMOHMUSI: COCTaB, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (Pa3iioKeHHE, B3aUMOICHCTBIE
co IienoyamMu), npuMmeHeHue. KadecTBeHHass peakiius Ha WOHBI aMMOHHUS. A30THas
KHCIIOTa, € (U3MYEeCKHe W XHMHYCCKHE CBOWMCTBa (00mmMe M crnerudHuuecKue),
nonyuenue. Hurpatsl (paznoxkenue). A3oTucras KucioTa. Vcrnonb30BaHue HUTPATOB M
coJieii aMMOHHMS B Ka4eCTBE MUHEPAIBHBIX yIOOpEeHUNA. Xumuueckoe 3azpsa3Henue
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OKpYdHcaoweri cpedvl CoOeOUHeHUAMU a30Mma (KUCIOMHble 00COU, 3a2psi3HeHUe 8030)Xd,
NnOuBblL U B0OO0EMOB).

dochop, arromponuvie moouguxayuu gocgopa, GU3NYECKUE U XUMUYECKHUE
CBOMCTBa (B3aMMOJCHCTBHE C METAUIAMU, HEMETAUIAMU, KOHYESHMPUPOBAHHBIMU
azomnou u ceprnou kucromamu). Oxcun ¢ochopa (V), oprodochopHas Kuciaora:
¢u3nueckue M XHMHYECKUE CBOWCTBA, noayuenue. Illonamue o MuHepanrbHbix
yoobpenusx: Humpamol u ocgamot. Ilousmue o KomniekcHolx yooopernusx. OOmas
XapakTepucTrka 31eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB yTJIepoJia H
KpeMHUs. BajleHTHOCThP W XapakTepHBIC CTEICHH OKHWCJICHHUS aTOMOB yTIJepoja H
KpemHusi. Pactipoctpanenue yriepojia B IpUpo/ie, XapaKTepHbIE CTENIEHN OKUCIICHUS.

VYrnepon, amwtorponHsle Moaudukanuu (rpadur, amnmaz), ¢uzHUECKHEe U
XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB (B3aMMOIEHCTBHE C METAJIJIaMHU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHolU Kucromamu). AncopOuus. Kpyropopor
yraepoga B mpupone. Okcunbl yriepona, ux (U3NUECKHe W XHUMHYECKHE CBOWCTBA,
MOJIy4deHUE U TPUMEHEHHUE, JCHCTBME Ha OpraHu3M 4elloBeKa. OJKojozuyeckue
npobaemvl, cea3aHHbvle ¢ okcuoom yenepooa(lV); eunomesa enobanbho2o nomenieHus
KAumMama, NapHukoswli 3¢@gexkm. YTONbHAs KUCIOTa U €€ COJHM, uX (U3UYECKUue H
XUMHUYECKUE CBOMCTBA, notyyeHue u npumeHnenue. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. VMcnons3oBaHne KapOOHATOB B OBITY, MEAUITMHE, MPOMBITTUICHHOCTH U CEITHCKOM
XO35IUCTBE.

O6mume mpexacraBieHuss 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHHMYECKHUX
COeIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, ITUIeHa, ’TAHOJIA, YKCYCHON KUCIOThL. HMx
cocmag u xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eewgecms. Ilonarue o
OMOJIOTHYECKN BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKaxX, yriaeBoAax — U MX POJIH B KU3HU
yenoBeka. MamepuanvHoe eOuHCmME0 OpeanuyecKux U Heop2aHuuecKux coeOUuHeHuUll.

Kpemuuii, ero ¢usmyeckue ¢ XUMHUYECKHE CBoOWcTBa (Ha mpuMepe
B3aMMOJICUCTBYSI C METAJUIAMH U HEMETAJUIAMH), noJiyderue u npuMenenne. Coedunernus
KkpemHus 8 npupode. OQbwue npedcmasierus oo oxcuoe kpemuusa(lV) u xpemmuuesoii
kucnome. Cunuxkamel, pusuyecKue u Xumuieckue ceoLcmaea, NoyyeHue u npumeHenue 8
ObIMY, NPOMBIULEHHOCIU (8 MeOUYUHCKOU, 3IAeKMPOHHOU, CMPOUMENbHOU U Op.).
Baorcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNONL30BAHUSL CIPOUMETLHBIX MANEPUATLO8 8
N0BCEOHEeBHOU HCUZHU.

XAMHYECKUN DKCIIEPUMEHT: H3y4eHHE O0Opa3I[oB HEOPTaHWYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBHI; MPOBEJACHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U
HAOJIFOICHUE TIPU3HAKOB WX IMPOTEKAHUS; OIBITHL, OTPaKaKIMKUe QU3NYECKHE W
XUMHYECKHE CBOWCTBA TaJOTEHOB M WX COCAMHEHUH (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMATEpUAIOB);  O3HAKOMIIEHME ¢  o0pa3laMud  XJOpUIOB  (raJoreHUI0B);
O3HAKOMJIEHHE C oOpasnaMu cepbl U €€ COCTUHEHHSIMH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB); HaAOMIOACHHE TIpoliecca OOYIJIMBaHUS caxapa IOJ JeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOThI; M3yUYE€HUE XUMUYECKUX CBOWCTB pa30aBIeHHOU
CEpHOM KHUCJIOTHI, MPOBEICHNE KAUeCTBEHHOW PEaKIMU Ha Cylb(aT-uoH u HaOII0IeHNE
MpU3HaKa e€ MpOoTeKaHus;, 03HaKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a3oTa, ¢ocdopa
U WX COCTMHECHHUH (BO3MOXKHO HCIIOIh30BAaHUE BUICOMATEPHAIOB), 00pa3IiaMu a30THBIX
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1 GhochopHBIX yIO0OpPEHUH; OJydYeHHEe aMMHUaKa U U3yYeHUE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX peaKklMii Ha MOH aMMOHHS U (ocdaT-uoH U U3yUEeHHE MPU3HAKOB UX
MPOTEKaHUsI, B3aUMOACHUCTBHME KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCTIOJIb30BAHUE BUJIEOMATEPUANIOB); U3YUEHUE MOJCIICH KPUCTALTNYECKUX
peméTok anmMaza, rpaduTa; O03HAKOMJICGHHE C TIPOILIECCOM aACOpOIUMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHMBOras3a; IMOJIy4YEHUE
YIJIEKUCIIOTO Ta3a U U3YYEHHUE €r0 CBOMCTB; NMPOBEJACHUE KAYECTBEHHBIX PEAKIMK Ha
KapOOHAT- U CHJIMKAT-UOHBI M M3Y4Y€HHE MPHU3HAKOB MX IPOTEKAHHUS; 03HAKOMJIEHHE C
MPOAYKIMEN CHIMKATHON MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «Bakuelmnmmne HeMeTauIbl ¥ UX COSAMHCHUS.

MeTaniibl 1 UX COeIMHEHUA

OO6mras xapakTepUCTUKa XUMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nosiokenust B [lepuonnueckoit cucreMe xuMudeckux 3iaeMeHnToB 1. 1. Menneneesa u
cTpoeHusi aromoB. CTpoeHHE MeTauioB. MeTaminueckas CBs3b W MeETajuIMuecKas
KpUCTAJUINYECKAasT pEIIETKA. OJEKTPOXUMUYECKUN PAN  HANPSOHKEHUH METAJLIOB.
du3nyecke M XHUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, KucioTamu). Obwue cnocodvl nonyuenus memannos. llonamue o kopposuu
Memainnos, OCHO8Hble Cnocobbl 3awumul ux om kopposuu. Cniasvl (cmanb, uy2yH,
O010pANIOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBILUIEHHOCTIU.

[[lenounble MeTambl: NojoxkeHue B llepmogmyeckoil cHUCTEME XHMHUYECKHX
anemeHToB [[. 1. Menneneesa; crpoenue aromoB. Haxoxnenue B npupoae. Guznueckue
Y XMMHUYECKHE CBOMCTBA (Ha mpuUMepe HaTpusi U Kayus). OKCUABI U THAPOKCUIIBI HATPUS
u Kanus. [IpyuMeHeHne menoYHbIX METAJUIOB U UX COCTUHEHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MATHUM M KAIBLKK: TT0JI0)KEeHNE B [leprnoanueckon
cUCTEME XUMHUUYECKUX d1eMeHTOB Jl. 1. MeHneneeBa; CTpoeHUE UX aTOMOB; HAXO0XKICHUE
B npupone. OHU3nyeckue U XMMHYECKHE CBOWCTBA MarHvs M Kanbuus. BaxuHenmme
COCIMHEHUs Kalbllusg (OKCHA, TUIPOKCHUI, COiH). JKécmrxocmb 600bl u cnocobwl eé
YCMPAaHeHus.

AJroMuHUN: TIonokeHne B Ilepronnueckoil cucreMe XUMHUYECKMX 3JIEMEHTOB
J. . MengeneeBa; cTpoeHuME arToMa; HaxoxiaeHue B npupoxae. Dusunueckue u
XUMHUYECKHE CBOWCTBA aIOMUHHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THUAPOKCHIIA
ATIOMHUHUSL.

Kenezo: monoxenune B Ilepmoamueckoil cuUCTEME XHUMHYECKUX SJIEMEHTOB
J. W. MengeneeBa; CTpO€HHME aTOMa; HaxOXJIeHUWE B Impupope. Pusnmyeckue u
XUMUYECKUE CBOMCTBA jKele3a (B3auMOACHCTBHUE C METaJIaMH, KUCIOTaMU U COJISIMU).
Oxkcupsl, rugpokcuasl u conu xene3a(ll) u xenesza(Ill): coctas, cBolicTBa U noyyeHue.

XHUMHUYECKHUH SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, X
(U3UYECKUMHU CBOMCTBAMH;, W3YYEHHUE PE3YJIbTATOB KOPPO3UHU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOIECUCTBUS OKCHU/IA KATBIUS U
HaTpHs C BOJOM (BO3MOXKHO UCIOJIb30BAaHUE BUICOMATEPHAJIOB); UCCIIEIOBAHUE CBOIMCTB
AKECTKOM BOJBI; Ipollecca TOPEHMs kKejne3a B KUCIOopoje (BO3MOXKHO HMCIOJIb30BAHHUE
BUJICOMATEPUAJIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIM HA UOHBI (MAarHus,
Kanblus, amoMuHus, 1uHka, xenesa(ll) u xenesa(lll), mequ(ll)); HabmrogeHue u
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OMMCAHUE MPOLECCOB OKpAallMBaHUS IUIAMEHUM HWOHAMHU HATPHUA, Kajus W KaJbIusd
(BO3MOKHO HCIIOJIB30BaHUE BUACOMATEPHUAIOB); UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHJIA ATFOMUHUSA U TUJIPOKCHIA [IUHKA; PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 M0
Teme «BakHeHI11Me MeTaJUIbl ¥ UX COCIUHECHUS Y.

Xumusa u okpyncarowan cpeoa

Hoevle mamepuanvr u mexuonocuu. Bewecmea u mamepuanvl 8 No8CeOHESHOU
JHCU3HU Henoseka. Xumus u 300posve. bezonachnoe ucnonvzosanue eewecme u
Xumuyeckux peaxkyuui 6 owvimy. Ilepéas nomowb Npu  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbL 3IKONOSUYECKOU epamomuocmu. Xumuyeckoe 3azcps3HeHue
OKpydHcarowels cpeodvl (npedenvras donycmumas konyeumpayus eewjecms — I1/[K). Ponb
XUMUU 8 peuteHUl SKOA02UYECKUX npoo.iem.

llpupoonvie ucmoynuxu yenesoo0opooos (yeoiv, NpupooHvlll 2as, Heghmy),
NPOOYKMbl UX Nepepabomku, ux poisb 6 OblMy U NPOMbIULIEHHOCU.

XumuuecKkuii d9KCnepumeHm: uzydeHue oopazyos mamepuanos (Cmekio, chiasvl
Memannos, NOIUMepHble MAmepuavl).

MexknpeaMeTHbie CBA3H

Peanmn3anps MeXIpeaMETHBIX CBs3€M NpU M3YYEHMM XMMUM B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOILUX €CTECTBEHHO-HAYYHBIX IMOHATHM, TaK
U TIOHSTHUH, SBISIOINIMXCS CHCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE IOHATHUS . HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, Kiaccu(uKalus, NEPUOAUYHOCTh, HAOIIOACHUE, SKCIEPHUMEHT,
MOJIEIMpOBaHUE, MU3MEPEHHE, MOJENb, SBJIEHUE, MapHUKOBBIA 3(Q(deKT, TexHomorus,
MaTepuabl.

dusnka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIWJA, WU30TOIBI,
PagUOaKTUBHOCTb, MOJICKYJIA, JJIEKTPUYECKUM 3apsl, NPOBOAHUKHU, MOIYIPOBOIHUKHU,
IOUDJIEKTPUKH, (POTODIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA,
ras, pacTBOp, PpacTBOPUMOCTb, KpHCTAJUIMYECKash pEIIETKa, CIUIaBbl, (u3nueckue
BEJINYMHBI, E€IUHULBI H3MEPEHUS, KOCMHUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3MBL,
ConHre.

buonorusa: ¢orocuHre3, AbixaHue, Ouocdepa, SKOCUCTEMA, MHMHEPAJIbHBIC
yA00pEHMsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIBI, IMOJE3HbIE
HCKOINAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

IIpuMepHbIE TEMBbI IPAKTHYECKUX PadoT:

1. JlaGoparopHoe oOopyaoBaHHME M TpueMbl oOpaimieHus ¢ HuM. llpaBuna
0e3omacHoii paboThl B XUMHUYECKON JT1abopaTopuu.

2. OuncTKa 3arps3HEHHON TOBAPEHHOM COMH.

3. [Ipu3HaKky NpoTEeKaHMs] XUMUYECKUX PEAKIIUH.

4. TlonyuyeHue KUCIOpOAa U U3yYEHHUE €ro CBOMCTB.

5. IlonydyeHnue Bogopoaa U U3y4E€HUE €T0 CBOMCTB.
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6. [IpuroroBneHrne pacTBOPOB C OMPEIEICHHOW MAacCOBOU J0J€H PacTBOPEHHOIO
BELIECTBA.

/. Pemenue 5SKcrepUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE KIIACChl
HEOPraHUYECKUX COCIUHEHUI.

8. Peakiinu noHHOrO0 oOMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B pacTBOpE.

10. TTonyuenne aMMuaka v U3y4€HHE €ro CBONCTB.

11. TlonyyeHue yriaeKucaoro ra3a u U3yueHue ero CBOMCTB.

12. Pemenue skcriepuMeHTaNbHBIX 3aaa4 1o Teme «Hemeramnsr IV — VI rpynn u
UX COCIUHECHUMN.

13. Pemenne sxcriepuMeHTaIbHBIX 33/1a4 MO TeMe «MeTaJulbl ¥ UX COSTUHEHUS.

[Ipn mpoBeneHMM TPAKTUYECKON padOThl KaXKIbIi €€ JTall BBIIOIHICTCS

ooyuaromumucst ¢ 3[IP Bmecte ¢ yuurteneM M oA e€ro pykoBojactBoM. Ha mocke
00s3aTEIbHO BBIBEIIMBAIOTCS NPABWJIA TEXHUKH O€30MACHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BUAY paOOThI, JaeTcs MpaBWiIbHas 3amuch (GOPMYNT U YKa3bIBaeTCs Ielb
nposeneHus padoTel. [Ipu HEOOXOAMMOCTH 1aeTCA BU3YyalbHbIM aJITOPUTM BBINIOJTHEHUS
3ajaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMUCS BBIMOIHIEMBIX JEHCTBUN U
MIOJIyYEHHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIBI 10 XUMUH

Jlnst opraHu3allid TMPOBEPKH, y4e€Ta M KOHTPOJISI 3HAHUW OOYyYarolUXCs M0
peaMeTy MPeAyCMOTPEHbl KOHTPOJIbHBIE PA0OThI, CAMOCTOATENIbHBIE PAOOTHI, 3a4E€THI,
nmpakTUYecKkue pabdoThl, TecTupoBaHue. OTHUM H3 METOJOB KOHTPOJISI PE3YJIbTATOB
oOyuenus ooOyuarmuxcs ¢ 3I[IP sBasercs Meroj mNoJWBapUATUBHOIO SKCIIpecC-
TECTUPOBAHUSI C KOHCTPYMPYEMbIMH OTBeTaMu. Ero OTJIWYUTENbHBIMH YepTaMU
ABJISIFOTCSL  ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAWBUAYAJIM3alMKd  3HAHUI,
CPaBHUTEJILHO MaJIbI€ 3aTPaThl BDEMEHH U TPYyJa Ha IPOBEPKY OTBETOB 00YYAIOIIUXCS.

Hnst oOyuarommxcs ¢ 3[1P Bo3MOXkHO M3MeHEeHHE (OPMYIMPOBKHU 3aJlaHUN Ha
«TIOIIArOBYIO», aJanTalus MpeAsiaraeéMoro o0ydJarouemMycsi TeCTOBOr0 (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuajia: HCIOJIb30BAHUE YCTHBIX W MHUCHMEHHBIX MHCTPYKIIUH,
VOPOIIEHUE JIUHHBIX CIOXKHBIX (HOPMYITUPOBOK MHCTPYKIIMMA, PEIICHHE C OMOpPOM Ha
anroputM, oOpasell, UCIOJIb30BAaHUE CITPABOYHON MH(OpMALIHH.

KoHTpoJsbHbIE padoThI 10 TEMaM

B pabGoueii nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Koumponvnaa paboma Ne 1. TlepBoHayalibHble XUMHUYECKHE TMOHSITHS.
XUMUYECKUE JIEMEHThI. XUMUYECKUE (OPMYJIIbI U YPAaBHEHUS.

Konmponvnas paboma Ne 2. Ilepnonudueckass cUCTeMa XHUMHYECKHUX DJIEMEHTOB
J.1. Menaeneesa. CtpoeHue aToma.

Komnmponvnas paboma Ne 3. XumMuaeckast CBs3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. ['operne. Bogopon. Kucnotsr.
Conu.
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Konmponvnas paboma Ne 5. O600111eH1e CBEeHUN 0 BaXXKHEHIITUX Kilaccax
HEOPTraHWYECKUX COCTMHECHUH.

Koumponvnas paboma Ne 6. DAEKTPOTUTHIECCKAS TUCCOITHAIIHS.

Konmponvnas paboma Ne 7. Hemeraiusbl.

Konmponvnas paboma Ne 8. Metanisbl.

Konmponvnas paboma Ne 9. toropast pabora 3a Kypc HEOPraHUYECKON XUMUH.

17



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«X1UMUS» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30BAHUA

B nenom pesynbratel ocBoeHust oOywarouumucsa c¢ 3IIP yueOHOoro mpegmera
«XUMHUS» JTOJDKHBI COBMAJATh C pe3ysibTaTaMU NMPUMEPHON paboyeil mporpammbl
OCHOBHOTO 00111eT0 00pa3zoBaHusi. Hanbonee 3HaUMMbIMU SIBIISIFOTCS

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K OOYUYCHUIO U 1IeJICHANPaBICHHOMN MTO3HABATEILHOMN e TeIbHOCTH;
YCTaHOBKA HA OCMBICIICHHUE JIMYHOTO OIbITa, HAOIIOICHUN 32 XUMHYECKUMHU

DKCIEPUMEHTAMH;
OpMEHTalMsd Ha NpPaBWIA WHIUBUIYAIBHOIO U KOJUIEKTUBHOIO O€30MacHOro
IIOBEJICHUS TIPU XUMUYECKUMH BEIIECTBAMU U COCIMHEHUSIMU;

IPAKTUYECKOE U3yueHUe mpodeccuil U Tpyaa pa3iMdyHOro poja, B TOM YUCIE Ha
OCHOBE TMPHUMEHEHHMS HU3y4aeMOro TMpeAMETHOrO 3HaHus (Hampumep, JiabopaHT
XMMHYECKOTO aHAIN3a);

YBaXXEHUE K TPYAY U PE3YJIbTATaM TPYIOBOM ESTENTbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JaJbHEMIIEH WHIAMBUIAYAIbHOU
TPaeKTOpUM OOpa30BaHUSI HAa OCHOBE OpPUEHTHUPOBKM B MHUpe mnpodeccuil u
npo(heCCUOHATIBHBIX MPEANOYTEHUN, YBAXKUTEIBHOIO OTHOIICHUS K TPYY;

OCO3HaHHE CBOETO MOBEIEHUS C TOUKH 3PEHMSI ONACHOCTU MM OE€30MaCHOCTH JUIs
ce0sl WU JJ1 OKPY KAIOIIHX;

OCHOBBI 3KOJIOTMYECKON KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOr0 MBIIIJIEHUS, NPUOOPETEHUE OMbITA SKOJIOTHYECKH OPHUEHTHPOBAHHOMN
MIPAKTUYECKOM JESITEIbHOCTU B )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHUE TIOCIEACTBUA W HENPHUITHE BPEAHBIX MPUBBIUEK (yHOTpeOICHUS
aJIKOTOJIs, HAapKOTHUKOB, KypeHHs) M HUHBIX (opM Bpena s (U3HYECKOro U
IICUXUYECKOT0 3J0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOW CUTYyallMM HAa OCHOBE MEPEHOCA MOJYUYECHHBIX B
Xo7e 00y4eHHs 3HAaHUI B aKTyaJIbHYI0 CUTYAIUIO, BOCTIONHATH AePUIUT UH(DOPMALIUH;

TOTOBHOCTh OTOMPATh U UCIOJb30BaTh HYKHYI0 HMH(POPMAIIUIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHOW CUTYaIUH.

METANPEAMETHBIE PE3YJIBTATBI

Oenadenue yHuGepCaAIbHBIMU YUEOHBIMU NOZHABAMEbHBIMU OCUCMBUAMU:

BBISIBJISITh IPUYUHBI U CJICACTBUS IMTPOCTHIX XUMUYECKHUX SIBJICHUM;

OCYILECTBIISITH CpaBHEHUE, KJIACCHU(PUKAITUI0O XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSIM M KPUTEPUSM ISl YKA3aHHBIX JJOTMUYECKUX ONEPALUIA;

CTPOUTH JIOTUYECKOE CYKIACHUE TOCIIE TPEIBAPUTEIBLHOIO aHAIN3a, BKJIFOYAIOIIIEE
YCTAHOBJIEHUE IPUYMHHO-CIICICTBECHHBIX CBA3EH;

BBISBIISITH ACHUINUTH WH(POpMAIUKM, JaHHBIX, HEOOXOAUMBIX JJIS PCIICHHS
MOCTaBJICHHOM 3aJa4M;
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npeoOpa3oBeIBaTh MH(POPMAIMIO M3 OJHOTO BUAA B APYrod (TaOiuIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHATh U MPEOOPA30BBIBATh 3HAKH U CUMBOJIbI, MOJIEIHN U CXEMBbI
TUTSI peIeHHs] Y4eOHBIX M MIO3HABATEIBHBIX 33J1a4 C MIOMOIIBIO MTe/1arora;

C MOMOIIBIO MeAarora MPOBOJUTh XUMUYECKHUH OIBIT, HECIOKHBIA IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEM 00bEeKTa U3YUEeHUS, IPUUYUHHO-CIIEICTBEHHBIX CBS3EH
1 3aBUCUMOCTEN 00BEKTOB MEXAY COOOI;

C TOMOIIBI0 TEeAarora WId CamMoCTOSATEIbHO (OPMYIUPOBATh OOOOIIEHUS H
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUSI, OTIbITA;

MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE XUMHUYECKHMX TIPOLIECCOB U  HX
MOCJIE/ICTBUS,

UCKaTh WM OTOMpaTh WHQPOPMAIUIO WM JaHHBIE U3 HCTOYHUKOB C YYETOM
MPEAJIOKEHHON yueOHOM 3a/1a4M U 3aJaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanibHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpyMIe (ONpenesTh o0Iue e,
pacrpeensTh poiu, J0rOBapUBATLCA IPYT C APYrOM U T. 11.).

C MOMOUIBIO TEJarora Wik CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U NMUCHMEHHBIE
TEKCThl C MCIOJIb30BAHHEM WJUTFOCTPATUBHBIX MATEPUAJIOB Il BBICTYIUICHUS MEpeN
ayAUTOPUEN;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEIEM U CBEPCTHUKAMU; paboTaTh MHAUBUIYAIHHO U B TPYIIIE: HAXOIUTh 0OIIIee
pelieHre U pa3pemarb KOH(IUKTHI HAa OCHOBE COIJIACOBAHHS TO3UIMH M ydYeTa
HWHTEpPEeCcoB; (OpMYJIUPOBATH, APTYMEHTHPOBATh U OTCTaUBaTh CBOE MHECHHUE;

OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIWN MPOAYKT, MPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTh U MPOSABIISITH TOTOBHOCTH K MTPEAOCTABIEHUIO OTYETA NIEPE TPYIIION.

Osnadenue ynugepcanbHolMu YUeOHbIMU PeZYIAMUGHBIMU OCUCHEUAMU:

oOHapyxuBaTh M (OPMYJIHPOBATH YYEOHYIO MPOOJIEMy, ONPENENATh Iehb
y4eOHOM NeSITeNbHOCTH;

BIIQJICTh OCHOBAMHM CaMOKOHTPOJSI, CAMOOLECHKH, TMPUHATHUS pPEHICHUH U
OCYIIECTBJIICHUS] OCO3HAHHOI'0 BHIOOpA B YUeOHOM M MO3HABATEIBHOM JEATEIbHOCTH;

COOTHOCHUTH CBOM JEHUCTBUS C IUIAHUPYEMBIMHU pPeE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAEATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJibTara, ONpPENeATh
CIOCOOBI ICUCTBHUM B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICUCTBHS B COOTBETCTBUU C H3MEHSIOLICHUCS CUTYaLIUEN;

JaBaTh AJICKBATHYIO OLIEHKY CHUTyalluM W Npemiaratb IUIaH €€ HW3MEHEHUS;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTbH MPU PEIICHUHN y4eOHOU
3a/1a4H;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTEbHOCTH, ONPEACNSATh MO3UTHUBHBIE W3MEHEHUS M HANpaBieHUs, TpeOyrouue
nanbHenIen padoThl;

OCO3HAHHO OTHOCUTKLCA K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO.
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HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTEILHOTO COJIEPKAHUSI,
YCTaHOBIICHHOT'O JaHHOW NPUMEpPHON paboyell NporpaMMoM, BBIJIEISIIOT: HAay4YHbIE
3HaHUS, YMEHUS U CHOCOOBI JEHCTBUH, crienuuyeckue sl y4eOHOro npeaMera
«XHUMUS», BUIIBI JACATEIBHOCTU IO MOJYYCHUIO HOBOTO 3HAHUSA, €r0 MHTEPIpETAIluH,
peoOpa30BaHUI0 U IPUMEHECHUIO B PA3JIMYHBIX YUY€OHBIX U HOBBIX CUTYaIIUSIX:

® [IPEJCTABIICHHE O 3aKOHOMEPHOCTSAX M TIMO3HABAEMOCTH SIBIICHUM MPUPOAbI,

NOHUMaHUEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKW KaK 00JacTH

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIEel KyJIbTYpPhl U MPAKTUYECKOU

JESITENTHPHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO O0IIECTBA; MOHUMAaHUE MECTa

XUMHUU CPEIIU APYTHX €CTECTBCHHBIX HAYK;

® BJIaJICHUE OCHOBAMU MOHATUITHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH JIJISI
cocTaBieHHuss (POpPMyNl HEOPTraHWYECKHX BEIIECTB, YPAaBHCHUM XUMHUYECKUX
peakuuii (C Omopoil Ha aNropuT™M Y4eOHBIX JEUCTBUIA); BiIaJ€HHUE OCHOBAMHU
xumudeckoit HomeHkIatypbl (IUPAC u TpuBHanbHON) U yMEHHE HCIIOIB30BaTh €€

JUISL pelieHus y4eOHO-TIO3HABaTENbHBIX 3a7a4 C MOMOIIBIO YUYHUTENs, YMEHHE

UCIIOJIb30BaTh MOJIEAU [IJIi OOBSCHEHUS CTPOEHUS aTOMOB M MOJIEKYJI IO

AJITOPUTMY C OIOPOI Ha ONpPEICTCHHUS;

® TIPE/CTABIICHUE O CUCTEME XMMHYECKUX 3HAHUN U YMEHHUE C TIOMOIIBIO YUUTEIS

MPUMEHSATh CHUCTEMY XUMUUYECKUX 3HAHUU JJIsI YCTAHOBJIEHUS B3aMMOCBS3EHl

MEXIY M3YYEHHBIM MaTEpUaIOM M TPU TMOJYYECHUH HOBBIX 3HAHHM, a TaKXkKe B

MpOIIECCe BBIMOJHEHUS YYEOHBIX 3aJaHUMl U TpU paboTe ¢ HCTOUHHKAMH

XUMHUYECKON HH(POPMAIINH, KOTOPasi BKIFOUYALT:

BOKHEUIIINE XUMUYECKHUE TOHSTHS: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOJIHASI CMEChH,
OTHOCUTENIbHBIE aTOMHAs W MOJICKYJSpHAs MacChl, KOJHMYECTBO BEIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJSPHBIA OOBEM, OKCHJ, KHUCIO0Ta, OCHOBAaHHE, COJIb (CpemHsis),
XUMUYECKasi peaklus, pEaklUu COCIUHEHMS, PEaKIUU Pa3JI0KEeHUS, peaKIuu
3aMellleHUs, peakiuu oOMeHa, TerIoBoi A((dEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peaKkIiuu, pacTBOp, MaccoBas 0 XMMHUYECKOTO 3JIEMEHTAa B COEIMHEHWH, MacCcoBas
JI0JIS1 ¥ TIPOIIEHTHASI KOHIIEHTPAIUs BEIIECTBA B PACTBOPE, SAPO aTOMa, dIEKTPUUECKUN
CJIOM aToma, aToMHas OpOuTaj b, PaguyC aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBSI3b, AJEKTPOOTPULIATENIBHOCTD, MOJIAPHAs] W HEMOJApHAs KOBAJICHTHAs
CBSI3b, MOHHAsl CBSI3b, METAJUIMUECKas CBs3b, KpHUCTAJUIMYECKas penieTka (aToMHas,
WOHHAs, METaJUIMuecKas, MOJICKYJsipHasi), MOH, KaTUOH, AaHHOH, JJICKTPOJUT U HE
ANEKTPOJIUT,  AJIEKTPOJIUTHYECKAass JHCCOIMAIlMsA, pPEaKIMd HOHHOTO  OOMeEHa,
OKHCJIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMU, OKHUCIUTEIh U  BOCCTAHOBUTEIb,
OKHUCJICHHE W BOCCTAHOBJICHUE, DJICKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBIC U
HeoOpaTUMBbIE PpEaKIIMH, CKOPOCTh XUMHUYECKON peakIuu, KaTaiu3aTtop, MNpeaebHO
nonyctumas konrentpanus (I1/1K), koppo3ust MmeTamioB, CIUIaBHI;

OCHOBOIIOJIAraoIlNe 3aKOHbI XUMHH: 3aKOH COXpaHeHHsI Macchl, [lepuonnueckuii
3akoH [[. 1. MeHnneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOraapo;

TEOpUU XUMHUU: ATOMHO-MOJICKYJISpHAsE TEOpHUS, TEOpUS DICKTPOIUTUUECKON
JTUCCOIMALINM, a TaK)Ke IMPEJCTABICHUS O HAYYHBIX METOAAaX MO3HAHUS, B TOM YHCIIE
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AKCHEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOAAX HCCIEOBAHUS BELIECTB M M3YUYECHUS
XAMUYECKUX PEaKIU;

® [IPEJCTABIICHHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JE€KTPOOTPULATENBHOCTh), MPOCTBIX MU CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3J1eMEeHTOB B [lepuoanueckoii cucteMe (B MaJIbIX IEPUOJAX U TTIABHBIX
NOJrPYIIAax) W 3JIEKTPOHHOI'O CTPOEHUS aToMa; YMEHHE OOBSACHATH CBA3b
MOJIOKEHUA ~ dJieMeHTa B llepuognyeckod  CHCTEME € YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif
anpa, oOIlee YUCIO JJIEKTPOHOB), pacOpelelI€HUEM  3JIEKTPOHOB IO
DHEPreTUYECKUM YpPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KU W KaJblLuf;
KJacCU(UIMPOBaTh XMMUYECKHE DJIEMEHTHl C OINOpOM Ha  OINpeAeseHHUs
dbuznyeckoro cMpicia MUQPPOBBIX TAHHBIX MTEPUOTMIECKON TAOJIHIIH;

® yYMEHHE KJIACCU(PHUITMPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA U
XUMHUYECKUE PEaKLUU C OMOPOM Ha CXEMBbI; OMPEEIsITh BaJIEGHTHOCTh U CTEIEHb
OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB, BHJ XHMHYECKOH CBA3M U THI
KPUCTAJJINYECKOW CTPYKTYpPbl B COEAUHEHHMSIX, 3aps]l MOHA, XapaKTep Cpenbl B
BOJIHBIX PAaCTBOpAaX BEILECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIb U BOCCTAHOBUTEIb
10 aJITOPUTMY YUEOHBIX JIEUCTBHIA;

® yMEHHE XapakTEepH30BaTh C OMNOPOM Ha cxeMmy (PU3HUYECKHME U XUMHUYECKHUE
CBOMCTBA NPOCTHIX BEWIECTB (KUCIOPO/, 030H, BOJOPOA, FPAPUT, aamas, KpEMHUH,
asor, ¢ocdop, cepa, XJI0p, HATPUM, KAJIMA, MarHUH, KaJIbITUH, ATFOMAHHH, KeJIe30)
U CIIOKHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX pacTBOpOB (BOAa, aMMHMAK,
XJIOPOBOAOPOA, CEPOBOAOPOA, OKCHABI U rujpokcusibl metamios I - IIA rpynm,
amomunust, meau (II), nmnaka, xenesa (I u 1), okcunsr yraepoma (II u V),
kpemuus (IV), azora u ¢pocdopa (III u V), cepsr (IV u VI), ceprucras, cepnas,
a3oTucTasi, a3otHas, ¢ocdopHas, yrojabHas, KpEMHHEBas KUCJIOTa W UX COJIH);
OMKCHIBATH C OMOPOM Ha IJIaH M KIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS
MOCJIE TPEABAPUTENIPHOIO AHAJIN3a IMOJ PYKOBOACTBOM IIE€Arora, MpUMEHEHHE
BEUIECTB B 3aBUCUMOCTU OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHYECKUX
NpEBpAlICHUd B pa3IMYHBIX YCIOBUSX, BJIUSHHE BEUIECTB U XHUMHYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILIYI0 NIPUPOAHYIO CPELY;

® YMEHHME COCTaBJIATh MO 00pa3ly, CXeMe, aIrOpuTMy Y4EeOHBIX JEUCTBHI
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS! peakiuil (B TOM YHUCJE PEAKIUl MOHHOIO
OoOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN), HIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOWCTBA U3YyUEHHBIX KJIACCOB / TPYII HEOPTaHUYECKUX BELIECTB, a
TaKXe MOJATBEPKIAIOIINX T€HETUUYECKYIO B3aUMOCBSI3b MEKY HUMU;

® YMEHHE BBIYUCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MaccChl
BELIECTB, MACCOBYIO JIOJIF0 XMMHYECKOI'O0 AJIEMEHTA B COEAMHEHUH, MACCOBYIO
JIOJTII0 BEILIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta30B C
ornopoit Ha o0mwme ¢GopMylibl; YMEHHE MNPOBOJIUTH PACUETHl MO YpPaBHEHUAM
XUMHUYECKUX pEeaKIMii W HaXOAWTh KOJWYECTBO BEIIEeCTBa, O0BEM U Maccy
peareHToB WJIM MPOJYKTOB PEAKIMU C OMOPO Ha oOpaszel, alropuT™M Y4eOHbBIX
JICUCTBUM;
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® BIAJCHNE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUSA (HAOJII0/IeHUE, U3MEPEHHUE,

AKCIIEPUMEHT, MOJICTUPOBAHKE) TIPU M3YyYEHUHU BEIIECTB M XUMUYCCKUX SBJICHUN

C OMOpPOIl HA aNTOPUTM YUEOHBIX JEHCTBUN; yMEHHE CHOPMYITUPOBATH IPOOIEMY

U MPEJIOKUTD ITyTH €€ PEILICHHUs C TOMOIIBIO NeAarora; 3HaHue OCHOB Oe301acHoM

paboThl C XUMUYECKHMMH BEUIECTBAMH, XUMHUECKON MOCYI0N U 71a00paTOpHBIM

000pyA0BaHUEM;
® HAJIMYMUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIIECIYIOUIUX

XUMHYECKHUX IKCIEPUMEHTOB O] PYKOBOACTBOM YUHUTENSI C OOCYXACHHEM IIaHa

paboThI WIIK COCTABICHUEM TaOIHUIIbI:

U3yUeHHUE U OnucaHue (PU3NUEeCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH U XUMUYECKUMU SBJICHUSIMHU;

OTIBITHI, HJUTFOCTPUPYIONTHEC TPU3HAKHU TIPOTEKAHUS XUMUYECKHUX PEAKITUI;

U3y4eHHe CocO00B pa3IeTeHHs CMECEeH;

MOJTy4EeHHE KUCIIOPO/Ia U U3YYEHHUE €ro CBOMCTB;

NOJIy4YE€HHE BOJOPOA U U3YUYEHHUE E€r0 CBOMCTB;

HOJyYEHHUE YIJIEKUCIIOro ra3a u U3yueHUe ero CBOMCTB;

NOJTyYeHUE aMMHaKa U U3YYCHHE €r0 CBOWCTB;

IIPUTCOTOBJICHUE PACTBOPOB C ONPEAECICHHON MacCCOBOM JI0JIEM PACTBOPEHHOI O
BEIIIECTBA;

UCCIIEJIOBAHUE ¥ OIMCAaHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTUioparxa u deHondranienHa) ajs
OTIPEICIICHHSI XapaKTepa Cpe/ibl B paCTBOPaX KUCIIOT U IIEIIOYECH;

U3y4YeHHE B3aUMOJEHUCTBHUS KHUCJIOT C MeETaulaMH, OKCHJIaMU METaJIJIOB,
PacTBOPUMBIMU 1 HEPACTBOPHUMBIMU OCHOBAHHSIMH, COJISIMU;

MOJTy4eHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OHOT0 METaJljIa IPYTUM U3 pacTBOpPA COJIH;

uccienoBanue aM(poTepHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;

pelleHre  HAKCIePUMEHTAJIbHBIX 3a7ad 1o TemMe «OCHOBHBIE — KJIACCHI
HEOPraHUYECKHUX COCTMHEHUIY;

pelIeHre  JIKCIEPUMEHTANIBHBIX  33a/lad 1o  TeMe  «DIEKTPOJIUTUYECKas
JUCCOLIMALIMSIY;

pelIeHne IKCIEePUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHenrme HeMeTayulbl U UX
COCJIMHEHUSY;

pelIeHe dKCTIEPUMEHTATBHBIX 3a/1a49 10 TeMe «BaxHele MeTaipl U uX
COCJTMHEHUSY;

XUMHUYECKHE SKCTICPUMEHTHI, HJUTFOCTPUPYIOITUE MMPU3HAKU MTPOTCKAHUS PEaKIIHA
WOHHOI'0 OOMEHa;

KaueCTBEHHbIE PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HOHBI:
xjmopua-, Opomun-, uoaua-, cyibdar-, Qocdar-, kapOboHAT-, CHIUKAT-AaHHUOHBI,
TUIPOKCUI-UOHBI, KATUOHBI aMMOHMsI, MarHusi, KajubIlUs, allOMHHU, Kene3a (2+) u
xene3a (3+), menu (2+), UHKa;

YMEHUE TPEACTABIATh PE3YNbTaThl JKCIEpUMEHTa B  (QopMe BBIBOJIOB,
J0Ka3aTeNbCTB, TPAGUKOB M TAOJHII U BBISBIIATH YMIHUPUIECKUE 3aKOHOMEPHOCTH;
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e RBJIAJICHUE MPaBWIAMHU 0€30MacCHOro oOpallleHus! C BELECTBAMH, UCIIOJIb3yEMbIMU
B NOBCEJHEBHOM >KM3HM, a TaK)K€ NpPaBWJIAMH IMOBEACHUS B LENSIX COEpEKEHUs
3I0pOBbsI U OKpPYXAIOLIEl MPUPOJHOM Cpeapl; MOHMMaHUE Bpena (OMacHOCTH)
BO3/JICHCTBUS Ha KUBbIE OPTaHU3MBI ONPEJIETICHHBIX BEUIECTB, a TAKKE CIIOCOO0B
YMEHBIIEHUS! W MPEJOTBPALICHUS WX BPEAHOIO BO3JACHCTBUSA; NOHMMAaHHUE
3HAYCHUS )KUPOB, OEJIKOB, YIIIEBOJOB JIJIsl OpraHu3Ma YeJI0BeKa;

® BJIQJICHUE OCHOBAMU XHUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
NPABUWIBHO HKCIIOJIb30BaTh M3YYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpalbHblE YAOOpEHHS, METaulbl U CIUIaBbl, MPOAYKTHl HepepaboTKu
IPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOAOB (YIJIsl, MPUPOJHOrO rasza, He)Tu) B OBITY,
CEJIbCKOM  XO34iICTBE, Ha IPOM3BOACTBE; YMEHHE IPUBOAUTH IPHUMEPHI
NPABUIILHOIO MUCTIOJIb30BAHMS U3YUYEHHBIX BEILIECTB U MaTEPUAIOB;

® YMEHHUE YCTaHAaBJIMBATh CBSA3M MEXKIY PEAJbHO HAOIIOJAEMbIMHU XUMHUYECKHUMHU
SBJICHUSIMU U MPOLIECCAMU, MPOUCXOAIIMMH B MaKpO- U MUKPOMHpPE, OOBACHATH
IPUYKUHBI MHOT000pa3usl BELIECTB; YMEHUE UHTErPUPOBATh XMMHUECKUE 3HAHUS
CO 3HAaHUSAMHU JPYTUX Y4EOHBIX MPEIMETOB C MOMOIIBIO TIE1arora;

® @peACTaBieHUEe O cdepax NpoPecCUOHATBHON JESTEIbHOCTH, CBSI3aHHBIX C
XUMHUEH W COBPEMEHHBIMM TEXHOJOTMSIMH, OCHOBAaHHBIMM Ha JOCTHUKEHUSIX
XUMHYECKON HAyKH; HaJM4Me OIbITa paboThl C pa3IMYHBIMH HCTOYHHKAMU
uHpopMaMu MO XUMHM (Hay4yHO-TIONYJIsIpHAas — JUTepaTypa, CJIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: yMEHUE OOBEKTHBHO
OLIEHMBaTh MH(POpPMAIMIO O BEIIECTBaX, MX MPEBPAILCHUAX U MPAKTHUECKOM
IPUMEHEHUH.

TpeGoBanusi kK MpeAMETHBIM pPe3yJbTATAM OCBOEHHSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeaejeHHbIe M0 roJaM o0y4eHus

Pesynbrartel mo rogam GOpMYIUPYIOTCS MO TPHUHIMIY J00aBICHHS HOBBIX
pe3yabTaTOB OT Trojla K Tojy, YK€ Ha3BaHHbIE B MPEAbIAYHIUX Tofax IMO3MIIUHU, KaK
MIPaBUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOIO rojia
M0 YMOJTYAHHUIO BKIIFOUYAIOT PE3YNIbTAThI MPEABIAYIIUX JIET).

8 KUIIACC

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSITHA: aToM, MOJIEKYJa,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOAHOPOJHAsI), BAJICHTHOCTb, OTHOCUTENbHAsI aTOMHAas U MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIs1 XUMHUYECKOTO DJIEMEHTA
B COCIMHEHWH, MOJISIpHBIM  00BEM, OKCHI, KHUCJIOTa, OCHOBAaHUE, COJb,
2NeKMPOOMPUYATNENLHOCTD?, CTENEHb  OKHCIICHUSA,  XHMHUYECKash  peakIus,
KJaccupuKaIus peaKlHil: peakiud COCIMHEHUS, PEAKIUU PA3JI0KCHUS, PEeaKIuu
3aMEIeHUs, PEaKIIuu 00OMEHa, SK30- U DHJIOTEPMHUUCCKHUE PEAKIIUU; Menio8otl d¢hgexm
peakyuu, SIpO aToMa, DJICKTPOHHBIM CJIOW aroMa, aTOMHas OpOWTallb, pajuyc aToma,
XUMUYECKasl CBs3b, MOJSIPHAS U HEMOJISIPHAS KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, MOH,

2 351ech U manee KypcUBOM 0603HAYAIOTCS MIAHUPYEMBbIe IPEAMETHBIE PE3YIbTAThI, KOTOPBIE MOTYT OBITh IIOTEHIIHAILHO
IOCTUTHYTH 00ydaromumcs ¢ 3[1P, HO He SBIIOTCS 00s3aTENbHBIMU.
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KaTUOH, aHWOH, PAacTBOpP, MaccoBas JOJs BellecTBa (MPOLICHTHAs KOHIICHTpAIUs) B
pacTBopeE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH (cM. m. 1) u
MPUMEHSTh 3TH MOHATHS IIPU ONMCAHUM BEIIECTB U MX IPEBPALICHUN;

UCIIONIh30BaTh XUMUYECKYH) CHMBOJIUKY JJIA COCTaBJCHUS (OpMys BeIIeCTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKHUX PEaKIIUH, JJIEKTPOHHOTO OallaHca;

OTPENIEIIATh BAJIGHTHOCTHh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHCHUSIX; CTEIICHb
OKHCJICHHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX C OMOPON Ha OMpeiesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC;, MPHUHAIJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenvHeHU 10 (QopMysnaM; BHJI XUMHUYECKOW CBs3M (KOBAJICHTHas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSIX;

MMETh IIPEJICTABJIEHHE O CUCTEME XHWMHWYECKHX 3HAHUW, YMETh C ITOMOIIBIO
YUUTEIS] NPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUM, Uil YCTAHOBJICHUS B3aUMOCBSI3HU
MEKly U3YUYEHHBIM MaTepHUaIOM U IIPHU MOJYYEHUH HOBBIX 3HAHUM, a TAKXKe MPU padoTe
C HCTOYHHUKAMU XHUMHYECKOW wuHPopmanun. OpUEHTUPOBATHCS B TMOHATUIX U
ONEepUpPOBATH MU Ha OA30BOM YPOBHE, IPUMEHSTH NP BBIMOJHEHUH YUE€OHBIX 3aJJaHUM
U pEeNICHUH PAcUETHBIX 3aJlay C OMOpPON Ha aJrOPUTM YYEOHBIX NEHCTBUN M3YYCHHBIC
3aKOHBI M TEOPHUU: 3aKOH COXpaHEHUs Macchl, [lepuonnueckuit 3akon J1.11. Menneneena,
3AKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOrajpo; aTOMHO-MOJICKYJSIpHAasi TEOpHS.
CootHOCUTh 00O3Ha4YeHUs, KOTOpbie UMeroTcst B Tabnuie «llepuonmueckas cucrema
xumuyeckux aneMeHtoB J[. M. MengeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH
CTPOCHHMS aTOMOB XHMHMYECKHX DJIEMCHTOB (COCTaB M 3apsii sjpa, OOINee YHCIIO
AJICKTPOHOB M PACTPEICTICHUE UX T10 JJIEKTPOHHBIM CJIOSM);

KJIaCCU(UIUPOBATh XUMUYECKUE DJIEMEHThl; HEOPraHUYeCKUe BEIIECTBA;
XUMUYECKUEe peakiuu (M0 YUCIy M COCTaBy y4YacTBYIOIIMX B pPEaKIMW BEIIECTB, 10
TerIoBOMYy 3P (heKTy, 1Mo U3MEHEHUIO CTETICHU OKHUCIICHUS XMMUYECKUX AJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (ONMHUCHIBaTH) OOIIME XMMHUYECKUE CBOMCTBA  BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJEKYJSPHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOECHUS;
BO3MOXHOCTH NMPOTEKAHHUSI XUMUYECKHUX MPEBPALICHUN B Pa3IUYHBIX YCIOBHUSX IOCIE
MIpeABAPUTEIHLHOI0 0OCYKICHUS C TIearorom;

BBIUUCIIATH OTHOCUTEIBHYI) MOJIEKYJISIPHYKO MU MOJSPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XHMHUUYECKOTO 3JIEeMEHTa Mo (GopMysie COCTMHEHHUS, MAaCCOBYIO JOJIIO
BEIIIECTBA B PAcCTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHHIO XMMHYECKOW PEAKIHUU C
OMOpOW HA aITOPUTM;

MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIBHOCTH — AHAIN3 U

CUHTE3, CpaBHEHHE, 0000IlIeHre,CuCTEMaTH3allusI, KJIacCU(UKaIUs, BbISIBJICHUE
MIPUIUHHO-CJICICTBEHHBIX CBS3€H — Il M3YyYEHHUS CBOMCTB BEIIECTB M XHMHUYECKHX
peaKkInii, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOACHUE, W3MEpCHHE,

MOJENUPOBAHUE, SKCIIEPUMEHT (PeanbHblil U MblC/IeHHbIL) IO PYKOBOJCTBOM I1€/1arora;
CJIeIOBATh MIpaBUJIaM MMOJb30BaHUS XUMHUECKON MTOCYI0U U J1a0OpaTOPHBIM
000pyI0BaHUEM, a TAKXKE MpaBuiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKIIUSMH TI0 BBIMIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB 10 TIOTYYEHUIO U
coOMpaHio Ta3000pa3HBIX BEIIECTB (BOAOPOIAa W KHUCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACTIEHHON MacCOBOM JI0JIEH pacCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHAE SKCIEPUMEHTBI 1O PACMO3HABAHHWIO PACTBOPOB IIEIOUYCH H
KHCIIOT C TIOMOIIbIO HMHIUKATOPOB (Jlakmyc, (eHondTamenH, METUIOpaHXk H Jp.),
MOJITBEPIKIAAIONINX KAYECTBEHHBIH COCTaB HEOPTaHWYSCKHUX BEIISCTB (KAa4eCTBCHHBIC
pEeaKIuy Ha MOHBI) TIOJT PYKOBOJICTBOM TIearora.

9 KJIACC

PacKphIBaThb CMBICJ OCHOBHBIX XMMHYECKUX MOHSATHN: XUMHUYECKHMU 3JIEMEHT,
aTOM, MOJIEKYJIa, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHCIEHUSA, XUMHUYECKAs PEaKHus,
XUMUYECKast CBS3b, mMeniosou 3¢gexkm peaxyuu,Moilb, MOISAPHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, AIEKTPOJUTHUECKAS NUCCOLMALIMNS, PEAKIMMd MOHHOTO
oOMeHa, KaTalau3aTop, Xumuieckoe pagnogecue, 0opamumvle U HeoOpamumble peaKyuu,
OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUM, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE
W BOCCTAHOBJICHHE, aJUIOTpOIus, aM(OTEpHOCTh, XUMHUYECKas CBS3b (KOBaJEHTHAs,
HWOHHAs, METAJJINYECKasi), KPUCTALINYECKas PELIETKA, KOppOo3us Memasios, CHIasvl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomnyctumas kormeHTparmus (I1JIK)
BEIIIECTBA;

WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHATHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS MIPU ONKMCAHUH BELIECTB U UX MPEBPAIICHUI;

HCIIOIb30BaTh 3HAKK M CHMBOJIBI JUIS (PUKCAIMK PE3yIhbTaTOB HAOJIOICHUM,
cocTtaBieHus (pOpMyJ BEIIECTB U ypaBHEHUM XMMHUYECKUX PEAKIMH, 3aliCH JTaHHBIX
ycnoBuil 3a1a4. Mcnons3oBath 0003HaueHus1, uMmeromuecs B [lepuonuueckoii cucreme u
Ta0JIUIe PACTBOPUMOCTH KHUCJIOT, OCHOBAHHI M COJICH B BOJIE JISl BBITIOJIHCHUS 33 IaHHM.

ONPEAENATh BAJEHTHOCTh M CTEIEHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa; MPUHAMICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COEMHEHUH C ONOPOM Ha OMPEAEIIEHHUS], B TOM YHUCJIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBSI3M (KOBAJEHTHAsl, HMOHHAs,, METAJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsj] HOHAa IO XUMHUYECKOW ¢opmyse; xapakTep cpeibl B BOJHBIX
pacTBOpax KHCJIOT U IIENOYEH, mMun KPUCMALIUYECKOU pPEeulémKu KOHKPEmHO20
seulecmea,

packpeiBaTh  cMmbicH  llepumommueckoro 3akona .M. MeHneneesa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE: ONUCHIBAMb U XapaKkmepu3oeams TaOIUIHYI0 hopmy
ITepronueckoil CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pPa3JIMuyaTh IOHATHUS «TJIaBHas
noarpynmna (A-rpynna)» u «nobdoynas noxarpymnmna (b-rpymma)», maneie u Oonbline
MIEPUOJIBL, COOMHOCUMb 0003HAYCHUS, KOTOPhIE UMEIOTCS B TIEPUOJIMYECKON TabIuIIe, C
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUUYECKHX JJIEMEHTOB (COCTaB U
3apsij siipa, 00Ilee YMCIIO PJIEKTPOHOB M PACHPEICTICHUE UX IO IJICKTPOHHBIM CIIOSIM);
00bsCHAMb O0ITHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB M
MX COCIMHEHUN B MPEIEIaX MaJbIX NEPUOAOB U TJIABHBIX MOATPYMI C YUETOM CTPOCHUSA
HUX aTOMOB,;

KJIaCCU(UUUPOBATh XUMHUYECKHE JJIEMEHTBhI, HEOPraHUYeCKHE BEIIEeCTBa;
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XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBY YYACTBYIOIIMX B PEAKIMHU BEUIECTB, IO
TermnoBoMy 3G (PeKTy, To U3MEHEHUIO CTENEHEeW OKHUCICHUS XUMUUYECKUX DJIEMEHTOB) C
OIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBAThH) OOIIHUE U CHeHU(PUIECKIE XUMUUYECKIE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi OMHUCAHUE MPUMEPAMH MOJEKYJISIPHBIX U
MOHHBIX YPAaBHCHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C ONTOPOI Ha CXEMBI;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIMUTUUYECKON IUCCOIMAIMU KUCIOT, LIEI0oUe u
COJICH; TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS pEaKlMid MOHHOTO OOMEHA; ypaBHEHUS
pEaKInid, TOATBEPIKIAFOIINX CYIECTBOBAHUE TCHETHUECKOU CBS3M MEXKY BEIIECTBAMU
Pa3IUYHBIX KIACCOB;

packpbIBaTh CYIITHOCTb OKHUCJIUTEIIEHO-BOCCTAHOBUTEIIHHBIX peaknui
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO 0ajaHCca ITUX PEaKIni;

NPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XWMHUYCCKHX TMPEBPAIICHUN TIOCIe TPEIBAPUTEITHLHOTO
00CYXIEHHUS C TIeIarorom;

BBIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOr0 3JIeMEHTa 1Mo (popmyse COeIMHEHUsS; MAacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHUYECKON peakluu C
OIIOPOM Ha ANTOPUTM;

CJIeloBaTh TPAaBWJIAM IOJIb30BAHUS XUMHUYECKON TMOCynod Hu JabopaTOpHBIM
o0Opy/lIOBaHMEM, a TakXKe MpaBWIaM OOpaIleHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHCHHIO JTAOOPATOPHBIX XUMUYECKHUX OTBITOB I10 MOYYSHHUIO U
coOMpaHMIo Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJUTL PEAKIUH, IOATBEPKIAIONINE KAYeCTBEHHBI COCTaB Pa3IUIHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJOpUA- OpoMHA-, MOAUI-, KapOOHAT-,
docdart-, cuaukar-, cyiabhar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI U3y4YEHHBIX
METAJJIOB, IPUCYTCTBYIOININE B BOAHBIX PaCTBOPaX HEOPTaHUYECKHUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OINEpPAllMd MBICIUTEIbHOM MESITENIbHOCTH — aHallu3 |
CHHTE3, CpPaBHEHHE, 0000ITICHHE, CUCTEMATHU3AIIHIO, BBISIBJICHUE MPUIHMHHO-CIICACTBCHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIMi; €CTECTBEHHO-HAyYHbIC
METO/1bl TTO3HAHUS — HAOJIIO/ICHHE, U3MEPEHUE, MOJICTTUPOBAHUE, YIKCIIEPUMEHT (pealibHbIN
Y MBICJICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTuueckoe MmIaHUPOBaHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX Ha OCBOEHHUE KaXKIOM TeMbI y4eOHOr0 nmpeaMeTa « XUuMHUs»
[TpumepHOIi ananTUPOBAHHOW OCHOBHOW 00pPa30BaTEIbHOW MPOrpamMMbl OCHOBHOI'O OOIIEr0 00pa30BaHUs OOYYAlOIIMXCS C
3aJIep’KKOM TMICUXWYECKOr0 Pa3BUTHS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOLIUM pasjaenaoM [IpumepHoil paboueil nmporpammbl
y4eOHOro nmpeameTa «XUMHs» OCHOBHOM 00pa3oBaTEILHOM MPOrpaMMbl OCHOBHOT'0 00111ero oopazoBanus. [Ipu stom Opranuzanus
BIIpaBE€ caMa BHOCUTb H3MEHEHHS B COJAEpXNKaHME M pacHpefeleHue ydyeOHOro marepuaja o rojgaM oOydeHHus, B
NOCJIEI0BATENbHOCTh U3YUEHHSI TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KaKJIOW TEMBbI, ONPEIENIEHUE OpraHU3alMOHHBIX (HOpM
ob0yuenuss u T.m. OOOCHOBAaHHOCTh JAaHHBIX M3MEHEHHMU OMpeeNnsieTcss BhIOpaHHBIM oOpa3oBarenbHON opranmsammeit Y MK,
VH/IMBUIYAJIbHBIMU TICUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpeTHbIX oOyuwarouiuxcs ¢ 3IIP, cTeneHbro OCBOEHHOCTH HUMHU
y4eOHBIX TeM, PEKOMEHJALMIMHU 110 OTOOPY M aJlanTaliuyd y4eOHOro Matepuaia o XUMUH, MpeicTaBieHHbIMU B [losscHUTENbHON
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO0 TEMATHUYECKOrO IUTAHUpOBaHUs A oOyuaromuiics ¢ 3[IP: mepBbIil npeamnonaraer
OCBOEHHE ITPOrpaMMbl B MHKJIIO3UBHOM KJIACCE; BTOPOM — B OTJIEIBHOM KJIacce.

1-ift BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 u B HEnemto, Beero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

NpumepHble TeMbl, OCHOBHOE cogepiKaHue OCHOBHbIe BUAbI A,eATe/IbHOCTH
pacKpbiBalowme gaHHbI pa3gen o6yuatowmxca

nporpammbil,
M KOIMYECTBO 4acoB,
OTBOAUMOE Ha UX U3yyeHue

Pazgen 1.IlepBoHavyanbHble Xumuveckue nousaTusi(20 u)
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Tema 1. XuMus — BakHas
06J1aCTh €CTeCTBO3HAHUSA U
NMPaKTUYECKO# JeATeTbHOCTH
YyeJiOBeKa

(54)

[IpenMeT XUMUU. Po1b XUMUU 8 HCU3HU HYes108eKa. XuMusl 8
cucmeme Hayk. Memodbl NO3HAHUS 8 XUMUU.

Tesa u BewectBa. Pusnueckre CBOMUCTBA BeLECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BellecTBa U cMecH. CrlocoObl
paszeseHus cMeceil. Pusnyeckue U XMMUYECKHE ABJIEHUS.
[IpU3HAKH U YCI0BUS NPOTEKAHUS XUMHUYECKHUX PEeaKLUH.
3HAKOMCTBO € MpaBUJIaMH 6€30aCHOCTH ¥ MpHUEMaMu paboThl B
XUMHUYECKOH JIJabopaTOpHH.

JleMoHCcTpanuu

1. JlabopaTopHoe 060pyAOBaHHUE.

2. Pa3imyHble BU/IbI XUMHUY€ECKOH NOCYIbI.

3. O6pa3sLbl BELECTB.

4. Cnoco6bl pazjiesieHus cMecel (puabTpoBaHUe, BbITapUBaHUE,
JUCTUJUIALUS, XpoMaTorpadus).

JlaGopaTopHble U IpaKTHYeCKHe paGoThl

Jla6opamopHble onbimbl:

OmnucaHue GU3UYECKUX CBOMCTB BELLECTB.

Pa3gesieHue cMecu ¢ MOMOLbI0 MarHUTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyi0BaHHE U TPHEMbI Pa6OThI C HUM.
[IpaBuJia 6e30macHO paboOThl B XUMUYECKON JITaG0PATOPUHU.
Ne 2. OuncTKa 3arpAsHeHHOM NOBapeHHOMN conun
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PackpbIBaTb CMbIC/I HU3y4aeMbIX MOHSITHUH C TOMOLIbIO eAarora.

PackpbIBaThb pOJib XUMHUH B IIPUPO/IE U KU3HH YEJIOBEKA, €€ CBSA3b C JPYTUMU
HayKaMHU.

Pazin4aThb YUCThIE BEIEeCTBAa U CMECH; OJJHOPO/HbIE K HEOJHOPOHbIE CMECH;

PazsinyaTh GpuU3nvecKre U XHMUYECKHe sIBJIEHHUs C ONTOPOi Ha OTpe/e/IeHusl.

OnpefensiTh NPU3HAKK XUMUYECKUX PEAKLUH U YCIOBUS UX IPOTEKAHHUSL.

Csiej0BaTh MpaBUJIaM 110J1b30BaHUS XHMUYECKOM OCYA0H U J1JaGOPaTOPHBIM
O60py,[[OBaHl/leM, a TaK»xe npaBuJiaM o6pame1-m51 C XMMHUYEeCKHMHU Belle-CTBaMHU
B COOTBETCTBUU C HHCTPYKIUSIMH 110 BBIIIOJHEHHIO TPAKTUYECKUX PAGOT MO/
KOHTPOJIEM I1e/Iarora.

[l1aHUPOBATh U MPOBOJUTH XUMUUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 pU3NYECKUX CBOMCTB BEIIECTB, CIIOCOOOB pa3/iesieHus cMecei
BeI[eCTB I10/] PYKOBOJACTBOM Ilefiarora ¢ 06Cyk/AeHreM I1aHa paboThl.

Hcnonb30BaTh MPU BIMOJTHEHUH YUe6HBIX 38/JaHUH U B ITpoliecce
HCCJIEI0BATEbCKOH ZIeSITEIbHOCTH HayYHO-MOMYJISIPHYIO0 JIMTEPATYPY
XUMHYECKOTO CO/IepIKaHusl, CIPaBOYHbIe MaTEpUaIbl, pecypchl UHTepHeTa no/,
PYKOBOJICTBOM I1eJiarora.

BbiCcTpauBaTh pa3BEPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHGOpPMaIHIO U3 YIe6HHUKA U CTPABOYHBIX MaTEPHAIOB, FPAMOTHO
UCI0/1b30BaTh U3yYEHHbIH NOHATUIHBIN annapaT Kypca XHMHUH



Tema 2. BemectBa
M XMMHYECKHe peaKnuu
(154)

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3/IeMEHTBI. 3HAKU (CUMBOJIbI)
XUMHUYECKHUX 3J1eMeHTOB. [IpoCcThIe U CJI0XKHBIE BellleCTBa.
ATOMHO-MOJIEKY/ISIPHOE YYeHHe.

Xumuueckas popMy.ia. BaeHTHOCTb aTOMOB XMMHUYECKUX
3JIEMEHTOB. 30KOH NOCMOAHCMBA cOCMAsa 8eujecms.
OTHOCHUTe/IbHAsA aTOMHast Macca. OTHOCUTeJIbHAsI MOJIeKyIsipHas
Macca. MaccoBad [10J11 XMMAYeCKOI'0 3/IEMEeHTa B COeIMHEeHHH.
dursnyeckre U XUMHUYECKUE sIBJIEeHNS. XUMUYecKasi peaKIys.
[Ipyu3Haku K yclI0BHSA NPOTEKaHUS XMMHUYECKUX peaKIu .
XuMH4ecKue ypaBHeHHs.

Tunbl XuMHU4eCcKUX peakuuil (coeAMHeHUs, pa3/IoKeHH s,
3aMellleHus], 0OMeHa).

3aKO0H COXpaHeHUsl MacChl BELECTB.

M. B. J/lomoHoco8 — yuéHblii-aHyuK/a0neducm.

AemoHcTpauuun

dusnyeckre sABJIEHUSA (pacTHPaHKe caxapa B CTYIKe, KUIIEHHE U
KOHZIeHCaLusl BOABI U T. [1.).

XuMHYecKue siBJIeHUs (TopeHue CBEeYH, pa3JIoXKeHHe caxapa,
B3aUMO/leCTBUE CEPHOM KMCIOTHI € XJI0PUAOM Gapusi,
pasnoxxeHue ruapokcuaa meau (1), B3anMopelicTBre xeJsesa c
cepoii, B3auMo/ielcTBHUE KeJsie3a ¢ pacTBopoM cosu Megu(ID)).
OmnbIT, MJJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHsI MacChl.

NabopaTtopHble u npakTUueckue pabotbl

Jla6opamopHble onbimbi:

[IpuMepsl GU3NYECKUX SIBJIEHUH (I1aBJIeHe BOCKA, TasHUE
JIbAA).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IpOKaJUBaHUEe MeJHON
MPOBOJIOKH, B3aUMOJleiCTBUE MeJjia C KUCTIO0TOM).

Mojeii aTOMOB U MOJIEKYJT

MpakTnueckan pabota Ne3 MpusHaKKM NPOTEKAHUA XMMUYECKUX
peakumi

BbiyucneHusi

— OTHOCUTEJIbHOW MOJIEKYJIAPHOM MacChl BelLleCTB;

— MaccoBoH A0JIK XUMHUYECKOr'o 3JiIeMeHTa I10 (bopmyne
CoOeJUHEHMUA.

[IpMMeHATb eCTeCTBEHHO-HAY4YHble METO/bl I03HAHUS (B TOM YHCJIE
HabJl0leHue, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaluu
MBICJIMTE/IHOU J1esITebHOCTH (CpaBHEHUE, KiaccupUKalus) AJs1 U3y4eHUsT
BeleCTB ¥ XUMHUYECKHUX PeaKIUH C 0NopOoi Ha a/ITOPUTM UJIH CXEMY.

PackpbIBaThb CMbIC/I U3y4YaeMBIX TIOHATHH U 3aKOHOB M IPUMEHSATD 3TH NOHATHSA
IpPY ONMCAaHUM CBOKCTB BEILECTB U X IPEBPALEHUH C ONOpPOX Ha IJIaH U
KJIIOYEBbIE CJIOBA.

PazyimyaTe pusnyeckre U XMMUYECKHE sIBJIEHUS], 00BSCHATD UX CYI[HOCTb C TOYKH
3peHHs aTOMHO-MOJIEKYJ/IIPHOI0 Y4eHH C OTIOPOH Ha oNpe/ie/IeHUs U CXeMBI.

OnpezensaTh NpU3HAKU XMMUYECKUX PeaKIUH, YCI0BUSA UX NPOTEKAHUS.

O6'bSCHATD CYLIHOCTb GQU3UYECKUX U XUMUUECKUX SIBJIEHUH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJ/IIPHOTO yYeHHUs C MCII0JIb30BAaHUEM BU3yaIbHOH ONOPHI.

KnaccudunnpoBaTh XMMUYecKue peakluy (10 YUCJIy U COCTABY pearupyonmx 1
06pa3yoLIMXCs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMyJIbl GMHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONPEJEsTh
BaJIEHTHOCTB 10 ¢popMyJiaM BeLeCTB C ONMOPOM Ha aJIFTOPUTM YIeOHBIX
NeHdCTBUM.

PaccTaBiATh K03 UIMEHTHI B ypaBHEHUAX XMMUYECKUX PeaKI[Ui ¢ OTOpoi Ha
QJITOPUTM YYeOHBIX JeHCTBUH.

CyiefoBaTh NpaBUJIaM 0JIb30BAHUS XUMUYECKOH NTOCYZ0H U IaBOPATOPHBIM
060pyZiI0BaHKEM, A TAKXKE MTPAaBUJIaM 06pallleHHs C BellleCTBaMHU B COOTBETCTBUU
C UHCTPYKUMSMHU M0 BBINOJIHEHUIO JJAG0PATOPHBIX XUMHUYECKHX OTIBITOB IOJ,
KOHTpOJIEM Ilejiarora.

Hcnonb3oBaTh NPU BHINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpoLiecce
UCCJIEI0BATENbCKOM J1€TENbHOCTH
Hay4YHO-NOIYJIAPHYIO JIUTEPATYPY XUMHYECKOTO COZlepKaHUs, CIPABOYHbIe
MaTepuasbl, pecypcel UHTepHeTa 1o/, pyKOBO/ICTBOM IleZjarora.

BbicTpanBaTh pa3BEépHyThIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHG}OPMaIMIO0 U3 Y4e6HUKA U CIPAaBOYHBIX MAaTEPHAIOB, FPAMOTHO
MCI0JIb30BAaTh U3yYeHHbIH NOHATUMHBIN alnapaT Kypca XUMHUU

Pa3geu 2. BaxkHeliliue npeacTaBUTe/IM HeOpraHu4eckux Bemects (30 4)

29



Tema 3. Bo3ayx. Kucnopoga.
MoHATHMe 06 oKcuaax
(54)

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kucsoposy — 3/1eMeHT U IPOCTOE Belle-
cTBO. 030H — aa10mponHas modudukayus Kucaopoda.

Haxomaeﬂne Kucjopozaa B npupozae, (l)PIBPI‘-[eCKI/Ie U XUMHUYECKHUe

CBOWCTBA (peakny OKUCJIEHHUS, TOPeHHe). YCI0BuUsA
BO3HMKHOBEHHS U NIPeKpalleHus ropeHust. [lonsaTie

00 OKCH/IaX.

Cnoco6bl nolyveHust KUC/10podda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHre Kucaoposa. Kpyrosopor
KHCJIOpOJia B IPUPOJE.

Tenso080li 3¢pgpekm xumuueckoll peakyuu, NOHIMuUE 0
mepMoXuMu4eckom ypasHeHUu, 3K30- U SHAOTEPMUYECKUX
peakuusx.

Tonaueo (Hegpmy, yeonsb u meman). 3azpsi3HeHue 8030yXa,
cnocob6sl e2o npedomspaweHus. YcuaeHue napHUK08020
adpdexkma, paspywieHue 030H08020 CA0S.

JemoHcTpauunm

BzaumogelictBue dpocdopa, cepsl U xKese3a ¢ KUCI0POAOM
(BO3MOXKHO UCIIOJIb30BaHHE BU/IE0OIBITOB).
OnpegesieHue cojiepKaHUsl KUCJA0pO/ia B BO3AYXeE.
OnbIThL, IeMOHCTPUPYIOLLKE YCI0BUS BOSHUKHOBEHUS U
NpeKpalieHUsd TOpeHHUsl.

Na6opaTopHble U NpakTU4ecKkue paborbl
Jla6opamopHblii onbim:

O3HaKoMJIeHHE C 06pa3LaMHU OKCH/IOB.
Ilpakmuyeckas paboma:

Ne 4. [losiyyeHUe KMCI0pPO/ia, U3yYEeHHE ero CBOMCTB.

BbiqyucneHus

— MOJ'IeKyJ'IHpHOﬁ MacChbl KUCJIOpOJa U 0O30HA HA OCHOBAaHUHU

aTOMHOM MacCbl XUMHUY€ECKOI'0 3JIeMeHTa
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PackpbIBaTh CMbIC/I U3y4YaeMbIX TOHATUH U IPUMEHATb 3TH NOHATHUS IPU
ONKCAaHUH CBOMCTB BELIECTB U UX IPeBPAILeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIMILE.

XapaKTepHu30BaTb (OMUCHIBATDB)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCKHe U XHU-MHUYeCKHe CBOMCTBA KMCJI0PO/ia, CIOCOObI
€ro NoJIy4eHUs], IpUMeHEHUE U 3HaYeHHe B IPUPOJiE U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Med1eHHO20 OKUC/eHUS C IpeiBApUTENbHBIM
o6Ccyx/leHueM lTapaMeTPOB CPaBHEHHS.

Co6upaTtb NpU6GOPHI AJs OJIyYeHUs KUCI0po/a (BbITECHEHHEM BOJBI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM My TEM KUCJI0PO/J, 10 KOHTPOJIEM Ilejiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJI€HUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKLUH C yYacTHeM KUCJI0poJa.

O6'BACHATD CYLIHOCTb 3KOJIOTMYECKUX ITPOGJIeM, CBA3aHHBIX C 3arpsA3HeHNEeM
BO3/lyXa.

CyieoBaTh NpaBUJIaM 6e30MacHOM paGoTh B IaGOPATOPUH NIPU HUCIOJIb30BAHUN
XUMHYeCKOH Mocyibl U 060py/J0BaHUsI 10/ KOHTPOJIEM I1e/larora, a Takxke
IpaBuJ/IaM 0OpalleHHsl C TOPIOYHMMH BellleCTBAMH B GBITY.

[11aHMpPOBATD U OCYIECTB/IATb HA IPAKTHKE XUMHYECKHE IKCIIEPUMEHTBI,
IPOBOAUTH HAGJII0JEHHS, JleJIaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIIEPUMEHTA MO/
PYKOBOJCTBOM II€Jarora.

Y4yacTBOBaTh B COBMECTHOH paboTe B rpyIIIe.

Hcnonb30BaTh NpY BEINOJIHEHUH Y4e6HBIX 33/JaHUH U B IIpoliecce
UCCJIEI0BATENbCKOM J1eITEIbHOCTH HAayYHO-NOMYJIIPHYIO0 JINTEPATY Py
XMUMHUYECKOTO COJIepPIKaHus1, CHpaBOYHble MaTepUaIbl, pecypchl MHTepHeTa no,
PYKOBOACTBOM Ilefiarora.

BricTpauBaTh pa3BEépHYThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHPOpPMaNHIO U3 y4eGHHKA U CTIPaBOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO MCI0JIb30BATh U3y4YeHHbIH MOHATUHHBIH allnapaT Kypca XMMUU



Tema 4. Bogopoga.
I[loHATHE 0 KHCJIOTAX U COJIAX

(54)

Tema 5. KosimyecTBeHHbIE
OTHOIIIEHHUA B XUMUH
(44)

Bogoposa — ajieMeHT U IpocToe BelllecTBO. HaxoxaeHue B
npupojie, pusnvyeckue U XMMUYeCKre CBOMCTBA (Ha mpuMepe
B3aMMO/IECTBUS C HEMeTA/JIaMH U OKCUJAMU METAJIJIOB),
IpUMEHEeHHE, CNOCOObl NOAYHeHUSL.

[ToHATHE O KUCJIOTAX U COJISX.

AemoHcTpauumn

[losniydyeHue, cobupaHre U pacno3HaBaHUe BOZOPOAA.
T'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcuaom meau(1l).

Na6opatopHbie U NpaKTUyeckue pabotbl
JlabopamopHylii oneim:

B3aumojelicTBUE KMCIOT C MeTa/lJIaMHU.
Ilpakmuueckas paboma:

Ne 5. [TosryyeHue BoA0OpoO/ia, U3yYeHHE ero CBOUCTB.

BbiqucneHus
—_— MOHEKyJIﬂpHOﬁ MaccChI BelulecTBa Ha OCHOBaAaHHWHU aTOMHOH
MacCCbl XUMHUYE€CKHUX 3JIEMEHTOB

KosinuecTBo BewjectBa. MoJib. MosisspHast Macca. 3aKoH
ABorazapo. MosisspHbI# 06'bEM ra3oB. PacyéThl 10 XUMHUYECKUM
YpaBHEHUSIM.

JleMoHcTpanus
OG6pa3ibl BelecTB KOJUIECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYEeCTBA BelleCTBa ra3a o ero U3BeCTHOMY
KOJINYECTBY BEIECTBA UJIH 06bEMY;

— 06'bEMOB ra3oB 110 YpaBHEHUIO peaKIy Ha OCHOBE 3aKOHa
00'bEMHBIX OTHOILIEHUH Ta30B
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PackpbIBaTh CMbIC/I U3yYaeMBIX IOHATHH U IPUMEHATD 3TH NOHATUSA IPU
ONKCAaHUM CBOMCTB BELIECTB U UX IIpeBpalleHUH.

XapakTepu30BaTh (ONUChIBATh) GU3UUECKHE U XUMHUUYECKHEe CBOHCTBA BOAOPO/Ia,
Croco6bl ero NoJIy4eHus, IpuMeHeHH e C ONOPOH Ha IJIaH, KPaTKYIO 3alHUCh,
CXeMy.

Cobupatb npu6op AJ1s1 NOJSYyYeHNs BOZOPO/A C UCI0JIb30BaHUEM BU3YaJIbHON
OTIOPEI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOpPMYJI BELECTB,
MOJIEKYIIPHBIX yPaBHEHUH XUMUYECKUX peaKL Ui C yyacTHeM BOLOpoAa C
ONOpPOH Ha aJITOPUTM.

CrnepoBaThb paBUJIaM 6e30MacHON paboThI B JIaGOPATOPUH PU UCIOJIb30BAaHUHU
XUMHUYECKOH mocy/ibl 1 060pyA0BaHUSA 110/ KOHTPOJIEM Nefiarora., a Takxe
paBUJIaM O06GpalleHHs C TOPIOYMMH BelleCTBAMU B ObITY

[I1aHMpOBATh U OCYIIECTBJIATb HA IPAKTHKE XMMUYECKH e 3KCIIEPUMEHTHI,
HNPOBOAUTH HAGJIIOI€HUS, Ie/IaTh BbIBOABI [0 PE3YJIbTaTaM IKCIIEPUMEHTA O/
PYKOBOZCTBOM I€Z,arora ¢ 06CyK/AeHHEM I1J1aHa paboThl, C UCI0JIb30BAaHUEM
KJINIIE.

Y4yacTBOBaTb B COBMeCTHOH paboTe B IpymIle.

[11aHUPOBATh U OCYILECTBJISATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HPOBOAMTDb HAGJIIO/IEHYS, ieJIaTh BBIBO/IbI [10 PE3YJIbTaTaM SKCIEPUMEHTA.

Y4yacTBOBaTb B COBMECTHOW paboTe B rpymnme

PackpbIBaTh CMBIC/ U3yYa€EMBIX IOHATHH U IPUMEHSITh 3TH NOHATHS, @ TAKKE
M3y4eHHbIE 3aKOHbI U TEOPUH /JIs1 PeLlIeHUs pacyéTHBIX 33/1a4 C HOMOLIbIO
nejarora.

BbIYHCIATH MOJIAPHYIO Maccy BellleCTB; KOJIMYECTBO BelleCTBa, 00'bEM rasa,
Maccy BellecTBa € OIOpoi Ha o6pasel;, Ha GOpPMy.Ibl;

[TpoBOAUTE PacYETHI 10 YPAaBHEHHUAM XMMHUYECKUX PEAKLUH C ONIOPOH Ha
06pasel], aJITOPUTM yUeOHbIX JeHUCTBUM: KOJNYeCTBa, 06'bEMa, MAaCChI BEIECTBA
10 U3BECTHOMY KOJIMY€eCTBY, 00bEMY, Macce peareHTOB /M NPOAYKTOB
peakLuH.

BbicTpauBaTh pa3BEépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OOPOX Ha UH-
dopmaruio U3 yueGHHUKA U CIPABOYHBIX MaTepPHasIOB, IPaMOTHO HCII0/1b30BaTh
M3y4YeHHBbIA NOHATUHHBIN annapaT Kypca XMMHH C IOMOILbIO Tefiarora.



Tema 6. Boga. PacTBopsl.
IoHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHue, MoJsieKyJibl. Pu3nyeckue CBOUCTBA
BOJIbl. AHA/1U3 U CUHMe3 — Memodbl U3y4YeHUs cocmasa 800bL.
XUMHYeCKHe CBONMCTBA BOJbI

(pa3sioxkeHUe, peaKIuK C HATPHUEM, OKCHJIOM KaJbI[Us, OKCUOM
cepnl V.

CocraB ocHoBaHUH. [loHsITHE 06 HHANKATOPAX.

Boda kak pacmeopumes. PacTBopbl. Pacmeopumocms geujecma
8 sode.

HacwiujeHHble U HeHacblujeHHble pacmeopsl. MaccoBast A0Jis
BellleCTBa B pacTBOPE.

Posb pacmeopos 6 npupode u 8 xcusHu yesoseka. Kpyzoeopom
800bl 8 npupode. 3arpsisHeHue NPUPOLHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

JemoHcTpauunm

JJ1eKTPOJIM3 BOAbI; CHHTE3 BOAbl; B3aUMO/leICTBHEe BOADI C
MeTasnaMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BHU/IEOMaTePHUaJIOB).

PacTBopeHHe BemecTs ¢ pa3/IMYHON paCTBOPUMOCTHIO.
HccnenoBaHe pacTBOPOB KUCJIOT U 1LjeJI0U€el C TOMOLIbIO
WH/IUKaTOPOB.

Nab6opatopHble 1 npakTU4eckue pabotbl

IIpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PAaCTBOPOB C Ollpeie/IEHHON MacCOBOM
JloJielt pacTBOPEHHOI0 BellecTBa.

Bbiyucnerus
— C UCIIOJIb3OBAaHHWEM IIOHATUA «MaCCOBad A0Jid BellleCTBa B
pacTBope»
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PackpbIBaTh CMBIC/I U3yYaeMbIX IOHATHH U IPUMEHATDb 3TH NOHATHUS NIPU
ONKCAaHUH CBOWCTB BEILECTB U UX NPEBPALeHUH C IOMOLIbIO IeAarora.

XapakTepHu30BaTh pU3NYECKHE U XUMHUYECKHE CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIsI B IPUPOAHBIX ITPOLieccax € OMOPOH Ha IJIaH U CXeMY.

CocTaBJIAATb YpaBHEHUS XUMUYECKUX peaKLMi C y4acTHeM BOJbl C OIOPOH Ha
CXeMy.

O6BACHATD CYUIHOCTb 3KOJIOTHYECKHUX np06neM, CBA3aHHBIX C 3arpaA3HeHUEM
HNPUPOAHBIX BOJ, COCO6BI OYMCTKH BOZBI OT IPUMeceH, Mepbl 110 OXpaHe BOJ,
OT 3arpsi3HeHUs NoCJIe NIPe/BapUTENbHOT0 CTPYKTYPUPOBAaHUSA MaTepHasa.

[11aHUPOBATD U OCYLIECTBJIATH HAa IPAKTHKe XUMHUYECKHE IKCIIEPUMEHTBI,
HIPOBOAUTH HAGJIIOI€HUS, [ie/1aTh Bbl-

BO/IbI 10 pe3yJIbTaTaM 3KCIePUMeHTA 0] KOHTPOJIeM I1e/jarora,
HCIIOJIb30BAHUEM KJ/IMLIE.

CnepoBaTh paBUJIaM 6e30MacHON paGoThI B JIJaGOPaTOPUH PU UCII0JIb30BaHUHU
XMUMHUYECKOH MOCY/Ibl U 060pPY/10BaHUS 110/, KOHTPOJIEM Ile/iarora.

HpOBO,E[I/ITb BbBIYHCJ/IEHHUA C IPUMEHEHUEM IOHATHUA «KMAaCCoBasd A0JId BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbI.

Hcnonb3oBaTh NpH BbINOJHEHUH yieOHBIX 3alaHUH U B IIpoLecce
UCCJIe/I0BATENbCKOM 1eATEbHOCTH HAyYHO-IONYJIIPHYIO INTEPATYPY
XUMHUYECKOTO COZlePKaHMs, ClIPaBOYHbIE MaTepUaJlbl, pecypcel HUHTepHeTa
InoJa pyKoBOACTBOM Inefarora.

BbICTpaI/IBaTb pa3BépHyTbIe NHUCbMEHHbIE U YCTHBIE OTBETHhI C OHOpOﬁ Ha
MHGOpPMaLMIO U3 Y4ebHMKA U CIPAaBOYHBIX MaTEPHAIOB, FPAMOTHO
MCI0/Ib30BaTh U3y4YEeHHbIN NOHATUHHBIN annapaTt Kypca XMMHUH I0CJIe
IpeJBapUTeJbHOI0 CTPYKTYPUPOBaHUA MaTepHraia



Tema 7. OCHOBHbIE KJIACChI
HeopraHu4YecKHux
coeMHEeHUH

(1149)

Knaccuduxanus HeopraHU4eCKUX COeJMHEeHUH.

Oxcupl: cocTas, kaaccuUKaLysa (OCHOBHbIe, KUCIOTHBIE,
amg@omepHble, Hecoeobpasyrowue Ha npumepe okcuda yeaepoda
Il u okcuda aszoma I, HoMeHKJIaTypa. [lo/1y4eHue OKCUI0B
(B3aMmopgeicTBMeE C BOAOM, KNCIOTaMU, Leiodamu).

OcHOBaHHUsI: COCTaB, kAaccubukanus (1eg1044 U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHKJIATypa.

KucoTsl: cocTaB, KJ1accuduKalys, HOMEHK/IaTypa, Qu3nyecKkre
Y XMMHUYeCcKHe CBOHCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCHJAaMU COJIIMU Ha IpUMepe COJISTHOM U CepHOM KUCJIOT),
€noco6bbl nosyyeHus. PsiJ ak THBHOCTH MeTaJlJIOB.

Cousm (cpeZiHKE): HOMEHKJIATYPa, CNOCOObI NOy4eHUsl,
B3aMMO/IeHCTBHE COJIeH C MeTa/lJIaMH, KUCJIOTaMH, IeJI0YaMU U
COJIIMM.

l'eHeTHUYecKasi CBA3b MeX/Ay KJIaccaMi HeOPTaHHUYeCKUX
coesrHeHul. [eHeTH4eckue pazael [lonsTHe 06 aMPOTEPHBIX
TMAPOKCH/AAX Ha IpUMepe [IMHKA U aTIOMUHUA. XUMHUYecKHe
CBOMCTBA - B3aUMO/IefICTBHE C KUCJOTaMH H I1leJI0YaMHU.
PassioxkeHue py HarpeBaHUH.

JemoHcTpauunm

06pas1bl HEOPraHMYECKUX BEIleCTB Pa3JIMUHbIX KJIACCOB.
B3auMogeiicTBre pacTBOpa CEPHON KHCJIOThI C OKCUA0M
menu(Il).

Peakuus HedTpasru3aLuu.

BbITecHeHUe OJHOTO MeTaJlJla IpPyTMM U3 pacTBOPa COJIH.

Na6opaTtopHble n NnpakTMyeckue pabotbi

JlabopamopHble onbimutl:

B3auMogelicTBUE KUCJIOT C MeTa/lJIaMHU.

[losiyyeHH e HEPACTBOPUMBIX OCHOBaHUH.

B3anMogelicTBrMe HEpaCTBOPUMBIX OCHOBAHHUMU C KUCJIOTaAMM.
Paznoxenue rugpokcuga Menu(1l) npu HarpeBanuu.
IIpakmuyeckas pa6oma:

Ne 7. PelieHre 3KCIIepUMEeHTaNbHbIX 33124 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COEJMHEHUN».

BbiyucneHus
— 10 YPaBHEHUSAM XUMHWYECKUX peaKum‘/’l

Omnpenenenne OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSINHEHHUH 10 MIabIIoHy.
CocraBiieHue CXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCANHEHUH Ha
OCHOBE OIE/CTICHSL.

CocrasieHue GpopMys1 OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COSMHEHUH 1 Ha3bIBaHUE
HX M0 MEXIYHAPOAHOH M TPUBHAIIBHOI HOMEHKIIAType ¢ UCHIO0JIb30BaHUEM
ompeeNeH st ¥ TabIHIBI PACTBOPHMOCTH.

KnaccuuipoBanne u3y4aeMbIX BEIIECTB 110 COCTABY M C80lcH6aM € ONIOPOH Ha
OIpeJeNIeH s, CXEMBI M TAOJIHILy paCTBOPHMOCTH.

CocraBienue TaGJ’lI/IL[bI IF'CHETUYCCKUX PAAOB U CXEMBI «['eHeTnyeckast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPIaHWYECKUX COSIMHEHMIN MO/ PYKOBOICTBOM II€/Iarora.
IIporuo3upoBaHue CBOHCTB BEIIECTB HA OCHOBE OOINX XUMUIECKUX CBOUCTB
U3Y4YEHHBIX KJIACCOB, IPYIIN BELIECTB, K KOTOPHIM OHH OTHOCATCS C UCIOJIb30BAaHUEM
cxembl «I eHeTHYecKast B3aMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCJMHEHHUIT» IOl pyKOBOJICTBOM IT€Iarora.

CocraBiieHue MOJIEKYIISIPHBIX YPaBHEHHMIT peaklnii, WIUTIOCTPUPYIOIHX XUMHYECKUE
CBOMCTBA H3YUEHHBIX KJIACCOB U CHOCOObI NOTYUeHls BEIIECTB H3YIEHHBIX KJIaCCOB,
IPYII, a TAKKe MOATBEPIKAAIOIINX I'EHETHUECKYIO B3aUMOCBS3b MEK/Ly HUMH, C
OIOpOii Ha BepOaNbHYIO CXEMY B Ka4ECTBE 3pPHTEILHON OMOPBL.

CocraBiieHre MOJIEKYIIPHBIX YPaBHEHHH peaknuii 1o cxeMaM C peABapUTEIbHBIM
00Cy>XIeHHEeM BBIOOpa pearupyromux BelecTs.
Brruncnenue no ypaBHEHHSIM XUMHUIECKUX PEAKIMH KOJINIECcTBa, 00bEMa, MacChl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MacCce PEareHTOB U IPOAYKTOB PEaKIUH 110
AIITOPHUTMY.
[TnannpoBaHne M OCYIIECTBICHNE HA TPAKTHKE XMMHYECKOT0 SKCIIEPIMEHTA H
HaOJII0ICHUS T10]] PYKOBOJCTBOM YYHTEIIS.
®opMyITpoBaHUE BHIBOOB 110 Pe3yIbTaTaM KCIEPUMEHTA C HCIIOIb30BaHHEM
OIOPHBIX CJIOB.
@DopMyIIMPOBaHUE C IIOMOIIBIO NEIAr0ra U BHIIOJIHEHUE NPaBHII 0e301acHON PabOoThI B
71a00paTOpHH P UCIIOIE30BAHIH XUMUUECKON ITOCYIBI M 000pyIOBaHUS.
Hcnonb30BaHuE MPHU BBIMOJHCHUH YUeOHBIX 3aIaHHi U B ITpoIIecce
HCCIIEI0BATENBCKON JEATENIbHOCTH HAyYHO-TIOMYISIPHOM JIUTEPaTypbl XUMUYECKOTO
coJlep KaHus, CIpaBOYHBIE MaTepHaIbl, pecypchl VIHTepHeTa, ocyIiecTBiIeHne BEIoopa
HOJ] PYKOBOJICTBOM I1€J1arora.
BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C OIOPOH Ha
uH(MOpMaNUIo U3 ydeOHNKA U CIPaBOYHBIX MAaTEPUaNIOB, IPAMOTHOE HUCIIOJIb30BaHHE
H3Y4EHHOTO MOHATHITHOTO armapara Kypca XUMHH C HCIIOIB30BaHUEM ILIaHa,

OIIOPHBIX CJIOB, AJITOPUTMA.

Pazzen 3. [lepuoguyeckuii 3akoH u [lepuognyeckas cucTeMa XMMHYeCKUX 3/ieMeHToB JI. U. MeHae ieeBa.
CTtpoeHue aTOMOB. XUMHYecKas CBsi3b. OKUC/IMTE/IbHO-BOCCTAaHOBUTE/IbHbIE peakuu (15 4)
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Tema 8. NepuognuecKnii 3aKoH u
Nepuoanueckas cuctrema
XUMMUYECKUX 3N1EMEHTOB

0. U. Menpene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KAacCUPUKALIMY XMMUYECKUX 3JIEMEHTOB.
[loHsiTHE O rpyNnax CXOJHbIX 3JIeMeHTOB (11leJI0uHble U
11leJI0YHO3€eMeJIbHble MeTaJlJIbl, FaJIoreHbl, HHEPTHBIE ra3bl).
IsnemeHMbl, Komopble 06pasyrm

amg@omepHbie okcudbl U 2uOpOKCUdblL.

[lepuoanyeckuit 3akoH u [leproan-yeckas cucTeMa
XUMUUYeCcKUx 371eMeHToB /Jl. U. Mengeneesa. [lepuobl, rpynmsi,
noArpymnnbl. U3nyecKuil CMbICJ TOPSALKOBOr0 HOMepa
3JIeMeHTa, HOMepOB [epHuo/a U TPyIbl.

Ctpoenue aToMoB. CocTaB aTOMHBIX siiep. M13omonel.
JseKTpoHbl. CTpoeHUe 3/IEKTPOHHbBIX 060J104€K aTOMOB NTePBBIX
20 XMMHUYeCKUX 3/71eMeHTOB [leprojHuyecKkoil cucTeMsl

JI. U. MenieneeBa.

XapaKTepHCTHKa XUMHUYECKOTO0 3/1eMEeHTAa 110 ero MOoJIOXKEHHIO B
[lepuopnyeckoit cucreme /. U. MeHeneeBa.

3aKoHOMepHOCMU U3MEHEeHUsl C80licMa 3,1eMeHMo8 MablX
nepuodos u 21a8HbIX N0OO2PYNN 8 3d8UCUMOCMU 0M AMOMHO20
(nopsidkogozo) Homepa.

3HaueHue [lepuoduueckoezo 3axkoHa u Ilepuoduueckotl cucmemul
XUMUYECKUX 3/1eMeHMOo8 0151 pa3eumust HaQyKu U NpaKmuKu.
/1. U. MeHdeseee — yuéHbiil, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHOTIEPUOUIHASA GOPMBI
[leprofnyeckoit cMCTEMbl XUMUYECKUX 3JIEMEHTOB

J. . MeHnpeneeBa.

O3HakKoMJIeHHE C 06pa3jaMU MeTaJLJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpaKTUYeckue pabotbl

JlabopamopHblii onsim:

B3auMo/ielicTBUE IUPOKCHA [IMHKA C pACTBOPAMHU KHUCJIOT U
1esI04en
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PackpbIBaTb CMBIC/I TIEPUOJUYECKOT0 3aKOHA 110/, pyKOBO/ICTBOM Ile/iarora.

[ToHuMaTh cyllecTBOBaHMe NepUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJIuyCOB aTOMOB U 3JIeKTPOOTPHULIATESBHOCTH) U UX
COe/JMHEHUH OT MOJIOXKEHHSA B IepUOANYECKON CHCTeMe U CTPOEHHUS aToMa C
UCIOJIb30BAHHUEM CXEM U TaBJIMII.

YcTaHaB/IMBATD CBSI3b MeXAY M0JI0KeHHEeM 3/1eMeHTa B IepuoAUYeCcKON cHCTeMe
U CTpPOEHHEeM ero aToMa (COoCTaB U 3apsj a4pa, obliee YUCJI0 3J1eKTPOHOB U
pacrnpeziesieHUE HUX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHosupoBaTh XapaKTep U3MeHeHHs] CBOWCTB 3JIEMEHTOB U UX COe/JUHEHUH 110
rpynnam v nepuogam [lepuoandeckoi cucTeMbl € TOMOLIbIO NTearora.
XapaKTepH30BaTb XMMHUYeCKHe 3/1eMeHTHI [TepBbIX TPEX IePUO/OB, Kajlus,
KaJIbLIMSI 10 UX MoJI0KeHHU0 B [leproanueckoit cucteme /[, U. MenzeneeBa.

CnepoBaTh MpaBuaM 6e30MacHON paboThI B JIJAGOPATOPHUH MTPH KCIIOJIBb30BAaHUU
XMUMHMYECKOH NoCy/1bl ¥ 060py/10BaHUA 110/, KOHTPOJIEM Ile/iarora.

BblcTpanBaTb pa3BEépHYThIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHOopMaLHIo U3 YiIeOHHUKA U CTIPABOYHBIX MaTepHasoB, PaMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN allllapaT Kypca XMMUHU 110CIe
CTPYKTYPHUPOBAHMA MaTepHaJia C UCI0JIb30BaHUEM KIIHILE.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCTHI y4ebHMKa Iocie
CTPYKTYpPHUPOBaHUs MaTepHaJia, CIpaBoYHble MaTepuasbl ([leproguyeckyro
CUCTEMY XUMHUYeCKHX 3j1eMeHTOoB /l. Y. MeH/es1eeBa, TaGIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMM U CoJIel B BOJe, 3JIEKTPOXUMHYECKUH psifl HapsXKeHUH
METaJIJIOB).

Hcnonb3oBaTh NpHU BEINOJHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoLiecce
Hcclel0BaTe/IbCKOM JlesTeIbHOCTH HayYHO-TIONYJISIPHYIO0 IUTepaTypy
XUMHUYECKOTO0 COJieprKaHUs, CIpaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa mof
PYKOBOACTBOM IeJarora



Tema 9. Xumunueckas cBssb.
OKUCAUTENbHO-

BOCCTaHOBMTENbHbIE PeaKLUn
(84)

9 KJIACC

IsnekmpoompuyamenbHOCMb ATOMOB XUMHUY€ECKHX 3JIEMEHTOB.
XvuMuueckasi CBsI3b (MOHHasi, KOBaJIEHTHas MOJIIpHAst U
KOBaJIeHTHasl HelMoJIspHasi).

CTeneHb OKHCJIEHHUS.

OKuc/IMTEeNbHO-BOCCTaHOBUTEbHBIE peakuu (OBP). [Ipouneccs
OKHCJIEHUS ¥ BOCCTAHOBJIeHUs. OKUC/IUTENN U BOCCTAHOBUTEIH.

AemoHcTpauumn
OKHCIUTE/IbHO-BOCCTAHOBHUTE/IbHBIE PeaKIIMU: TOpeHue,
peakL Uy pasJioKeHus, CoeJUHEeHUs

(2 u B HEzento, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I U3y4YaeMBIX IOHATHH 110/, pyKOBOJCTBOM Ileiarora.

OnpezensTh BUJ XMMUYECKOH CBSI3U B COEJUHEHUH C UCII0JIb30BAaHUEM CXEM.

OnpezensTh CTeNeHb OKUCIEHUS] XMMUYECKOT0 3J1eMEHTa 110 GOopMyJie ero
CoeIMHEHU C UCMO/Ib30BaHUEM aJIFOPUTMA.

OnpenesiATb 371eMEHT (BeLeCTBO) — OKUCJIUTEJb U 3JIEMeHT (BellecTBO) —
BOCCTAHOBUTEJIb.

O6'bSICHATD CYILIHOCTb HPOLLECCOB OKUCJIEHHS U BOCCTAHOBJIEHUSL.

CocCTaBJIAATh 3/IEKTPOHHBIN 6aaHC C YYETOM YMC/Ia OTAAHHBIX U MPUHATBIX
3JIEKTPOHOB.

CocTaBJIITb ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON PeaKIH 110
aJrOpUTMy pa3bopa OKUCIUTEIbHO-BOCCTAHOBUTEBHON PEAKLIHH.

Hcnosib30BaTh NpY BBINOJHEHUH Y4eOHBIX 3aZlaHUH TEKCThI yue6HHKa 1ocIe

CTPYKTYPUPOBAHUS MaTepHaJla, ClIPaBoOYHbIe MaTepHaJibl (IEPHOJUYECKYIO
CHUCTEeMy XUMH4eCcKuX asieMeHTOB /. U. MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKU I DA/, HaNPs>KeHU I
MeTaJlJIoB).

MpumepHblie Tembl,
pacKpbiBaloLMe AaHHbI pa3aen
nporpammbl,

M KOJINYeCTBO YacoB, OTBOAMMOE
Ha UX u3yyeHue

OcHoBHOe coaeprKaHue

OCHOBHble BUAbI AeATeNbHOCTH
obyuarowmnxca

Paspen 1. BemecTBo 1 XuMHu4yeckue peaknuu (17 4)
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IloBTOpEHUE U YIJIyG/IeHUe
3HAHUI1 OCHOBHBIX pa3/eJjioB
Kypca 8 kiacca

(54)

[leproaundeckuii 3akoH. [lepruoruyeckas cucTeMa XUMUYECKUX
aneMeHTOB /I. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MePUO/I0B, Ka/usl, KaJIbLIUs U UX

CoeIlMHEeHUH B COOTBETCTBUH C II0JIOXKEHHUEM 3JIEMEHTOB B
NepUOAUYECKON CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HEOPTaHUYECKUX BEIECTB
(MexayHa-po/iHas ¥ TpUBUAJIbHASA ). XUMUYECKHE CBOUCTBA
BeLeCTB, OTHOCAIMUXCS K Pa3JIMYHbBIM KJIacCaM HEOPraHUYeCKHUX
CcoelMHEHUH, UX TeHeTU4ecKas CBSI3b HeOpraHU4yeCKUX BellecTB.
CTpoeHue BelleCTBa: BU/Ibl XUMUY€ECKOU CBSI3U U TUIIbI
KPHUCTAIMYECKUX PELIETOK. 3a8UCUMOCMb C80licm8 8eujecms om ux
cmpoeHusl.

JleMoHcTpanuu

1. Mozeiy KpUCTa/ZINYECKUX PEeLIETOK HEOPraHM4YeCKUX BellleCTB.
2. KopoTkonepuoiHas v AJIMHHONEpUOAHAs GOpMbI
[lepuognyeckoil CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB

. 1. MeHngeneeBa

XapakTepu30BaTb XUMUYECKHE 3JIeMEHThI IePBBIX TPEX NEPHUOJ0B, KaTus U
KaJIbLIUsl 10 UX MoJ10XKeHuIo B [lepuoguyeckoit cucteme /Jl. . MenpeneeBa ¢
OIOPOM Ha AJITOPUTM.

KrnaccudunupoBaThb 1 Ha3bIBaTh HEOPraHNUYeCKHE Bell[eCTBAa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIMIy PaCTBOPUMOCTH.

OnuchiBaTh 061IMe XUMHUY€eCKHe CBOMCTBA BelLeCTB pa3/IMuHbIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMeEPaMU MOJIEKYJISIPHBIX YPaBHEHU N
XUMHYECKUX PeaKlUi ¢ OOpOoM Ha CXeMy.

OnpeaensTh BUJ XUMHUUYECKOU CBSI3U U THI KPUCTAJIMYECKON peléTKH
BelllecTBa C ONOPOU Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BELECTB B 3aBUCHUMOCTH OT UX CTPOEHUs [ocCje
npeiBapUTEJbHOTO pa3bopa.

BricTpauBaTh pa3BEPHYyTble MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOU Ha
HHpOpMaLMIO U3 Y4eOHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCII0JIb30BaTh U3yUYeHHbIH NOHATUUHBIN annapaT Kypca XUMUH.

Hcnosib30BaTh pU BbINOJHEHUH YYe6OHbIX 33JJaHUH U B IpolLiecce
HCC/Ie0BATE/bCKON J1eATeIbHOCTH HAayYHO-MIOMYJISPHYIO0 JIUTEPATY Py
XUMHY€ECKOTO COZlep>KaHusl, CIpaBOYHble MaTepHrasbl, pecypcbl UHTepHeTa
0/l pyKOBO/ZICTBOM IeJarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHUX peaKiuil
(44)

Knaccudukanusa XMMAYeCKUX peaKkjui 10 pa3/IMYHbIM IPU3HAKaM
(o 4McsIy M cOCTaBy y4acTBYIOLIMX B peaKLUH BEIeCTB, N0
mensio8oMy 3pekmy, no usmeHeHur0 cmeneHell OKUCAEHUS
XUMUYECKUX 3/1eMEHMO08, N0 06pamuMocmu, no y4acmuio
Kamaauzamopa).

IK30- u 3HOOMepMuYecKue peakyuu, mepMoxuMueckue ypasHeHus.
IoHsimue o ckopocmu Xumuyeckoii peakyuu. [IoHsimue o0 20M02eHHbIX
U zemepozeHHbIX peakyusix. [IoHsimue 06 06pamumblx

U HeobpamMuMblX XuMuveckux peakyusix. [lonsimue o Xumu1eckom
pasHosecuu. Pakmopol, eausOUjUe HA CKOPOCMb XUMUYECKOU
Peaxkyuu u no10xceHue XuMu4ecko2o pagHo8ecusl.
OKHUC/INTENBHO-BOCCTAHOBUTE/bHbIE PeAKIMH (371eKTPOHHBIN
6a/IaHC OKUCIUTEbHO-BOCCTAHOBUTEJIBHON PEaKLUH).

JleMoHCcTpanuu

1. 3aBUCUMOCTb CKOPOCTU XUMHYECKOH peaKIMU OT Pa3JTUIHbIX
daxTopoB.

2. Bo3elicTBUe KaTaJM3aTopa Ha CKOPOCTh XUMHUUYECKOH peaKIuu.
3. [lpuMepbl HEOOPATUMBIX U 06PATHUMbIX PEAKIUM.

4. CMelleHU e paBHOBECHSI XUMHUY€ECKOW peaKIuH.

Buvruucaenus
— KOJIMYeCTBa BeLleCcTBa, 00 bEMa U MacChl peareHTOB UJIH
NPOJAYKTOB 10 YPAaBHEHUSIM XUMUYECKUX PEaKIUi

PackpbIBaTh CMbIC/ M3y4aeMbIX IOHATHHI U IPUMEHATD 3TH NOHATHA IIPH
ONMCaHUM CBONCTB BellleCTB U UX NpeBpallleHHH.

KnaccudunupoBaTb XMMUYeCKHe peaKLMY 110 pa3/JIMYHbIM IPHU3HAKaM.

YcTaHaB/AIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHM peaKIuy OT Pa3IM4HbIX
$aKToOpOB MO/ PYKOBOACTBOM YIUTEIS.

[IporHosupoBaTb BO3MOXXHOCTH NPOTEKAHUS XUMUYECKUX IPeBpallleHNH B
Pa3/IMYHBIX YCIOBUSX N0OCJIE NPeiBapUTENbHON paGoTHlI.

OnpefensaTb OKUCAUTEb U BocCTaHOBUTeNb B OBP.

CocTaBJIAATh 3JIeKTPOHHBIN Ga/laHC peaKIuy.

[Ipon3BOANTE BBIYHMCIEHHSA 10 XAMUYECKUM yPaBHEHUSAM I10 aJITOPUTMY.

BeicTpanBaTh pa3BEpHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHPOpMaLMIO U3 y4eOHUKA U CIIPAaBOYHbIX MaTepHa/IOB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMHUU 110cje
npeJBapUTESbHOTO CTPYKTYPUPOBAHUS MaTeprasa.

HWcnosp30BaTh NpY BEINOJIHEHUH y4eGHBIX 33/JaHUH U B IpoLiecce

ucceloBaTebCKOM JleATeIbHOCTH HayYHO-TONYJ/IAPHYIO JJUTEPATypy

XMMHYECKOT0 COZiep>KaHHs, CIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa

nocJjie KOHCyJIibTalluu C neJaroroM.

36



TeMa 2. JJIeKTpo/IMTHYECKas
Auccouyanus. XuMmuiecKue
peakuyuu B pacTBopax

(84)

Teopus 3/IeKTPOTUTUYECKON AUCCOLMALMH. IJIEKTPOJIUTHI U
He3JIeKTPOoIUThl. KaTHOHBI, aHHOHBI. MexaHu3am duccoyuayuu
gewjecmas ¢ pasAu4HbIMu gudamu xumuveckoli cesizu. CmeneHs
duccoyuayuu. CUJIbHBIE U CJ1a6ble 3JIEKTPOJTUTHL.

Peaknuu noHHOr0 06MeHa, YCI0BUS UX NPOTeKaHUs. loHHbIe
YpaBHEHUS peaKL 1.

XuMuyecKkre CBOMCTBA KUCJIOT, OCHOBAHUM U coJiel B CBeTe
MpeACcTaBJIeHUH 00 3JIEKTPOJIUTHYECKOH Aucconanuu. Cpesa
pactBopa. [loHsITHe 0 TUAPOJIU3E COJIEH.

KauecTBeHHble peaKLlU1 Ha KATUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, HO3UJ-, CyIbdaT-, KapOOHAT-,
cunukaT-pocdaTt- aHUOHBI, THAPOKCU/I-UOHBI KATUOHBI aMMOHHS,
MarHusd, KaJabliMs, aJJIOMUHUE, Keje3a 2+, 3+, IMHK3,
NPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX..

JleMoHcTpanuu

JJieKTpuYecKas NpoBOJUMOCTb PACTBOPOB BELIECTB; BHXKEHHE
HMOHOB B 3JIEKTPUYECKOM TIOJIE.

OnbITHI, WTKOCTPUPYIOIIKE TPU3HAKHU NPOTEKAHHUS peaKIun
HOHHOTO 0OMeHa.

OnbITHI O ONpe/ie/IEHHI0 CPpeibl B pacTBOpax coJiell (xaopuja
HaTpus, KapOboHaTa HATPUs, XJIOPU/1A LIUHKA).

JlabopaTopHble U IpaKTHYECKHE

pa6oTsl

JlabopamopHulii onbim:

Ne8Peakuuu HOHHOTO 0OMeHa B paCTBOpax 3JIEKTPOJIUTOB:
cyabdarta meau (1)

Y 1[EJ109H, Kap6boHaTa HATPUS U COJITHON KHUC/IOTHI, peaKIus
HeHTpasu3alruu Mexy TUAPOKCUIOM KaJlid U COJITHON KUCI0TOM.
Ne9. KauecTBeHHble peaKLn Ha MOHbI B pacTBope.

IIpakmuyeckas pa6oma:
Ne 1. PemeHne skciepuMeHTa/IbHBIX 33124 10 TEMe.

Buvruucaenus
— 110 ypaBHEHUAM XUMHUUYECKUX peaKL Ui

PackpbIBaTb CMbIC/I M3y4aeMbIX TIOHATHH, a TaKXe CMbICJI TEOPHHU
3JIEKTPOJIUTHUYECKOM AUccoLMal My C OOPOH Ha CXeMBl.

O6BACHATb NPUYHUHBI 3IEKTPONPOBO/-

HOCTH BOJHBIX PaCTBOPOB C NOMOIIbIO eJjarora.

CocTaBJIAATh ypaBHEHH AUCCOLMALIUM KUCJIOT, lleJIouel U coJied, MOJIHbIe
Y COKpallléHHble HOHHbIe ypaBHEHUI XUMHUYeCKUX peaKl[ii MOHHOTO
obMeHa.

[l/1aHMpPOBATh U OCYLIECTBJIATD Ha IPAKTHKE XUMUYECKHUe SKCIIepHMEHTHI,
MPOBOAMUTD HAGJIIO/JeHHU , e1aTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIIepUMeHTa
nocJsie npeiBapUTeNbHON paboThI.

CieoBaTh NpaBuJaM 6e30MacHON paboThI B J1IaG0paTOPUU NPU
HCI0JIb30BAaHU U XUMHYECKOH MOCY /bl U 060pYJ0BAHHUS 110, KOHTPOJIEM
nejarora.

[Ipon3BOANTE BEIYMCIEHUS IO XMMHUYECKHUM YPaBHEHHAM.

BricTpanBaTh pa3BEpHYThIe MHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHPOpMaLMIO U3 y4eOHUKA U CIIPAaBOYHbIX MaTepHaJIOB, TPaMOTHO
KCII0J1b30BaTh U3y4eHHbIN NOHATUMHBIN allllapaT Kypca XMMHHU 110CJIe
npeJBapUTEe/IbHOTO CTPYKTYPUPOBaHUsA MaTepyaa.

HWcnosp30BaTh Npy BEINOJHEHUH Y4eGHBIX 33/JaHUH U B TpoLiecce
Hccle0BaTe/IbCKOMN e TeIbHOCTH HAyYHO-NONYJISIPHYIO JIUTepaTypy
XUMHUYECKOTO COZepKaHUs, CIpaBOYHble MaTepHasbl, pecypcel MHTepHeTa
nocJie KOHCY/IbTALUH C e[ aroroM.

Paszgeu 2. HemeTasuibl M MX coeJUHEeHUA (24 4)
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Tema 3. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3sieMeHTOB VIIA-rpynmnsl.
Tanorensl

(44)

O611ast XxapaKTepUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /JIs HUX CTENeHU
okucneHus. CtpoeHue U Gpu3nyeCcKHe CBOMUCTBA MPOCTHIX

BellleCTB — raJioreHoB. XMMU4YeCKHe CBOMCTBA Ha MpUMepe XJ10pa
(B3auMojeicTBHE ¢ META/UIAMHU, HEMeTa/lJIaMU (BOJOPOJIOM U
KHCJI0pOZi0M), Wesouamu). XopoBogopos. CossiHasi KUCI0Ta,
XUMHYECKHE CBOUCTBA, No/1yyeHue, npuMeHeHue. KauecTBeHHbIE
peakIiuy Ha rajoreHu/i-uoHsl. Jelicmeaue xa10pa u x10posodopoda Ha
0op2aHu3M 4es08ekd. BaxkHeHIMe XJIOPU/IbI U UX HAX0XK/EeHHUE B
npUpoJie.

JleMoHcTpanuu
BujieoMmaTepurasbl: rajoreHbl ¥ UX COeJUHEHUS.
06pas1bl XJTOPU/IOB.

JlaGopaTopHbie U NPpaKTUYeCKHUe PaGOThI
Jla6opamopHuliii onbim:

PacrnosHaBaHMe X/JI0pU/-MOHOB.

Ilpakmuueckast paboma:

Ne 2. [TosiyyeHMe CONSTHOM KUCJIOThI, U3y4YeHHe eé CBOUCTB.

Buruuciaenus
110 ypaBHEHHUSIM XMMHUY€ECKUX peaKLui.

O6DBACHATD 061IM e 3aKOHOMEPHOCTH B HU3MEHEHUH CBOHCTB HEMETAJIIOB U UX
CoelMHEHU B peJiesiax MajbIX IePHUO/O0B U TJIaBHbIX OATPYIII
[leproANYECKOi CUCTEMbI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOEHHUST KX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepr30BaTh GU3HUECKHE U XUMHYECKHe CBOMCTBA NPOCTHIX BELleCTB
raJioreHoB (Ha HpUMepe XJI0pa) U CJI0XKHBIX BeleCTB (XJI0POBOLOPOJa,
XJIOPU/A HATPHS), CIOCOGBI UX MOJIYUYEHHs], TIPUMEHEHHE U 3HaYeHHeE B
HPUPO/Ee U )KU3HU YeJI0OBEKA N10CJIE CTPYKTYPUPOBAHUS MaTepUaa.

Omnpesie/IsiTh rajloreHU-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TaBIHIbI
"XapakKTepHble peaKM{ Ha aHUOHBI".

[11aHMPOBATH U OCYLIECTBJISITh HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
HNPOBOJUTH HAGJIIO/IEHUS, [Ie/IaTh BbIBOABI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
HocJle IpeJiBapUTeIbHON PaGoTHL

Tema 4. O61asa
XapaKTepHUCTHKA XUMHUYeCKHUX
3ajieMeHTOB VIA-rpynmbl. Cepa
U eé coeguHeHuA (5 4)

O61mas xapakTepucTHKa 3j1eMeHToB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JJ/IsI HUX CTeNEeHU
okucneHus. CTpoeHre U pU3nYeCKUE CBOWCTBA NPOCTHIX

BellleCTB — KHUCJI0OPO/ia U CEePBL.

AnnoTponHble MOgUPHUKALMH KUCJI0POJA U cepbl. XUMUYeCcKHe
CBOMCTBA cephl. B3auMogeicTBUE ¢ HEMeTa/JIaMU - BOJOPOJIOM U
KHCJIOPOJIOM, METaJIJIaMH, KOHLEHTPUPOBAHHBIMU a30THOH U
cepHoO# kucjaotTaMu. CepoBofopo/, CTpoeHue, rusndecKkue

OO6BACHATH 001IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIBI U UX COeJUHEHU N
C y4ETOM CTPOEHHSI X AaTOMOB C OTIOPOH Ha cxeMy "U3MeHeHUe paZiuycoB B
noArpymnmnax".

XapakTepu3oBaTh pU3NUeCKUe
U XMMHYecKHe CBOMCTBA MPOCTOTrO BeleCTBA CePbI U €€ coeJUHEeHUH
(cepoBoAOpO/ia, OKCHUIOB CEPbI, CEPHOM KUCIOTHI, Cy/1bYATOB), CHOCOGHI UX
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Y XMMHU4YecKue CBOHUCTBa (KUCIOTHbBIE U BOCCTAHOBUTEJILHBIE).
OKcH/bI cephl KaK MPeACTaBUTENN KUCIOTHBIX OKCH/I0B. CepHast
KHCJI0Ta, QU3MUECKHe U XMMHUYECKHE CBOKCTBA (06LMe KakK
npeACcTaBUTEJIS KJIacca KUCJIOT U cneyugduyeckue), IpuMeHeHUe.
CepHHCTas KUCIOTA.

Xumuueckue peakyuu, siexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/iyyeHusi cepHoll Kucsiomol. Annapams! u npomexkaroujue 8 HuxX
npoyeccwl (Ha npumepe npouzeodcmed cepHoli KUc/0mol).

CoJiv cepHOH KU CJIOTHI, KAYeCTBeHHAsI peaKlus Ha CyIbdaT-uoH.
HaxoxxzieHue cephl U eé coeJUHeHUH B npupoje. Xumuyueckoe
3azpsizHeHue oKpyscatoueli cpedbl coeQUHeHUsIMU cepbl (KUCA0MHble
doxcdu, 3azpsizHeHue 803dyxa u 8000éM08), chocobbl e20
npedomspaujeHusl.

JleMoHCcTpauuu

KoJsinekuuu (BuZieoMaTepuranl): cepa v e€ coelHHEHHUs.
O6yr/iMBaHUe caxapa noJ AeWCcTBUeM KOHILEHTPUPOBAaHHOM cepHOM
KUCJIOTHI.

JlaGopaTopHbIe U NPAaKTUYeCKHe PaGOThI

JlabopamopHbie onbimol:

OGHapy»xeHHe Cy1b(aT-HOHOB.

BzaumMogelicTBUe pa36aB/ieHHOU CEPHOM KHUCJIOTHI C LUHKOM.
Buryuciaenus

10 ypaBHEHUSIM XUMHUYECKHX PeaKIUui

NOJIy4eHUs], IPUMEHEHHUE U 3HAaYeHHe B IPUPOJIe U XU3HHU YeJIOBeKa C
ONOPOM Ha CXEMY U IJIaH.

OnpefensiTh HAIMYUE CybGAT-HOHOB B PaCTBOPE.

O6BACHATD CYLIHOCTD 3KOJIOrMYeCKUX Po6JIeM, CBI3aHHBIX C TepepaboTKOH
coeIMHEHUH cepbl OC/Ie CTPYKTYPHUPOBaHUs MaTepHaJa.

[11aHUPOBATD U OCYLIECTBJIATh HAa IPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTB HAOJII0JeH !, leJIaTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA.

CrnenoBaThb MpaBuJiaM 6e30I1acHOM paboThI B IaGOPaTOPUH NPHU
HCIO/Ib30BaHUH XMMHUYECKOH NOCY /bl M 060pYJ0BAHUA 0J] PyKOBO/CTBOM
nezjarora.

[Ipou3BOAXUTL BHIYMCIEHHS 10 XUMUYECKUM YPABHEHHUSIM 10 AJITOPUTMY.

Hcnosib30BaTh NpHY BBIIIOJHEHUH yUeOHBIX 3a/JaHUH TEKCThI Y4eOHUKA,
crnpaBoYHble MaTepHaJbl ([lepuoguyecKyro cHCTEMY XUMHUYeCKUX
aneMeHTOB /l. . MeHjes1eeBa, Tab/1MIly pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJjiell B BOJE, 3JIeKTPOXUMUUECKUH psii HapsXKeHU I
METaJLJIOB).

Hcnosnb3oBaTh MpH BBIOJIHEHUH y4eOHBIX 33/laHUH U B ITpolecce
HCC/Ie[I0BATeIbCKOH e Te/IbHOCTH HAYYHO-NIONYJISIPHYIO0 JINTEPATYPY
XMMHYECKOTO0 COJIepKaHus, ClIpaBOYHble MaTepuaJbl, pecypcbl UHTepHeTa
H0CJIe KOHCYJIbTAL UM C IIeAarorom
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Tema 5. O61asa
XapaKTepUCTUKA XUMHYECKHUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeJUHEHUA

(74)

O61as XxapaKTepuCcTHKa 3/1eMeHTOB VA-rpynibl. OCO6eHHOCTH
CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBIE JJIsI HUX CTENEHU
OKHCJIEHHUS.

A3orT, pacnipocTpaHeHue B Ipupo/Jie, Gu3ndecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT azoTa B npupoJe.

AmMuak, ero pusryeckre U XMMUYECKHEe CBOMCTBA, NOJIyYeHHE U
npuMeHeHue. Col aMMOHHUSs, UX GU3NUECKHE U XUMUYECKH e

CBOﬁCTBa, IpUMEHEHHE. KauecTBeHHast peakurd Ha HOHbI aMMOHUA.

A3oTHas KucI0Ta, eé pusnueckre U XUMUYeCKHe CBoHcTBa (obOuiue
KaK Mpe/ICTaBUTEJIS KJIacca KUCJIOT U cneyugudeckue). Asomucmas
Kucsoma. Hcnoab308aHue HUMpamos u coJieli aMMOHUs 8 Kauecmee
MUHEPAIbHbBIX yOOOPEHULL

XuMu4ecKoe 3arpsi3HeHHE OKpY»Kalollel cpe/ibl CoeJUHEeHUSIMU
a3oTa (KUCJIOTHBIE JOXKY, 3arpsi3HeHre BO3/yXa, II0YBLI U
BOJI0EMOB).

®ocdop, anrromponnsle modugukayuu ocgopa, dusndeckue u
XHMHYeCcKHe CBONCTBaA.

Oxcup docdopa(V) u pocdopnas kuciora, dusndeckre U
XUMUYECKHe CBOUCTBA, noJiyveHue. KauecmeeHHas peakyus Ha
docgpam-uoHul.

Hcnosv3oeaHue ghochamos 8 kauecmae MUHepa1bHbIX ydo6peHuli.
3arpsisaHeHUe NIPUPOAHBIX BOZL0EMOB PpochaTamu.

JleMoHCcTpanuu
Kosnekuuu: pocdop u ux coefuHeHUSI.

B3aPIMO,£LeI:ICTBPIe KOHLleHTpPIpOBaHHOﬁ A30THOM KHUCJIOTHI C MeJblo.

JlabopaTopHble ¥ NPpaKTUYEeCKHUE PAGOThI

JlabopamopHble onbimbol:

1. BzauMoelcTBHE COJIel aMMOHHUS C ET0YBIO.

2. 03HaKoMJIeHHe ¢ 06pa3naMH a30THBIX U pOCHOPHBIX yA0OpEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TosiydueHHe aMMHaKa, U3yYeHUe ero CBONUCTB.

Buvruucaenus
10 YpaBHEHHUAM XUMHUYECKHUX peaKum‘/’I

OGBsICHATD 061IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3j1eMeHTOB VA-
TPYIIbl U UX COEJUHEHUH C Y4ETOM CTPOEHUsI UX aTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
asoTa ¥ pocdopa U UX coeJUHEHUH (aMMHaKa, Cojlell aMMOHHs, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u pochopHo#t KUCIOTHI,
docdaToB), ctocoObI UX MOTYYeHHs], IPUMEHEHYEe U 3HAYEHUe B IPUPOJE
Y J)KM3HU YeJI0BEKa C UCM0J/Ib30BaHUEM CXEMBI.

OnpefensiTb MOHBI aMMOHUS U pocdaT-HOHBI B pacCTBOPE C UCMOIb30BAHHUEM
TabUIbl "XapaKTepHble peaKIMK Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYIIHOCTb 3KOJIOTMYeCKHX MP06JieM, CBSI3aHHBIX C HAXOXeHUEM
coefuHeHUH a30Ta U pocdopa B OKpyKarwllelt cpese.

[I1aHUPOBATh U OCYLIECTBJIATD HA IPAKTHKE XUMUUYECKUE IKCIEPUMEHTHI,
HPOBOAUTH HAGJIIOJEHUS, 1eJIaTh BbIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CrnenoBaTh MpaBUJiaM 6e301acHOM paboThI B JIJAOOPATOPUH NPU
HCI0JIb30BAaHU U XUMHUYECKOU MOCYbl ¥ 060PY/J0BaHUSI.

[IpOU3BOAUTD BBIYUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

HUcnosib30BaTh NPU BHINOJHEHHH Y4eGHbIX 33JaHUH TEKCThI Y4eOHHKA,
CIIpaBOYHbIe MaTepHaJbl (TepUOANYECKYIO CHCTEMY XUMUYECKUX
anemeHTOB /. U. MenzeneeBa, TabIuIy pacCTBOPUMOCTH KUCIIOT,
OCHOBaHUH U coJied B BOJE, 3JIEKTPOXUMUUECKUH Psiji HAPsXKEHU I
MeTaJJIoB).

HUcnosib30BaTh NPU BHINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLiecce

HCCJIEI0BATENbCKOH J1eTeIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XMMHUYECKOro CoJiepKaHus, CIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa
10CJIe KOHCYJIbTALMH C [1eJJaroroM

Tema 6. 061125 XapaKTepuc-
THKA XMMUY€ECKHUX 3/IEMEHTOB
IVA-rpynisbl.

Yriiepoj ¥ KpeMHHMH U UX

Yraepof, a/uioTponHble MoAgudukanuu rpadpuT, aamas.
B3aumojeiicTBue c MeTa/lJlaMH, HEMeTa/lJIaMH,
KOHLIEHTPUPOBAHHbIMHU a30THOW U CEPHOM KUCI0TaMH,
pacnpocTpaHeHue B IpUpoie, pru3nyecKre U XUMHUYECKHe

OOBACHATDH 0011e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYNIbl U UX COeJUHEHUH ¢ y48TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GpU3UIECKHE U XUMHUYECKHE CBOMCTBA MIPOCTHIX BELeCTB
yIJlepojia ¥ KpeMHHUS U UX COeIUHEHUH (OKCHU/IOB yTJIEPO/Ia, YTOJbHOU
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coeJMHEHUsA
(84)

cBoMcTBA. Afcop6uus. KpyroBopoT yriepoza B mpupoe.

OKcu/ibl yriieposia, ux pusnuueckue U XMuMUYecKre CBOHCTBA, UX
JleliCTBYe Ha XXMBble OPraHU3Mbl, NOJyYeHHE U TPUMEHEHHE.
IKos102uteckue npobsiembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
esunomesa 24106a/16H020 NOMenJieHus1 KAUMama,; NnapHUKOo8bILi
agexkm.

YroJsibHas KUCIOTA U €€ COJTH, UX GU3UYECKUEe U XUMUYECKHe
CBOMCTBa, MoJiyYeHHe U TpuMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-UOHBL

IlepgoHa4abHble NOHsIMUs1 06 Op2aHUYeCcKUX 8elecmaax KakK o
coeduHeHUsIX y2/1epoda: 0C06eHHOCMU COCMasa U CmpoeHUsl.
IoHsimue 0 6U0/102UYecKU 8AHCHBIX BEUECMBAX: HCUPAX, bENKAX,
yenesodax. MamepuasbHoe eOUHCMB0 Op2aHU4ecKux U
Heop2aHu4eckux coeduHeHul.

KpemHuli, e2o gpusuveckue u xumuveckue ceoticmea (Ha npumepe
e3aumodeticmaus ¢ MemaanamMu u HemMemaaaamu), noayyeHue u
npumeHeHue 8 31eKMpOHUKe.

CoeduHeHus1 kpeMHUS 8 npupode. O6ujue npedcmasieHus 06 okcuode
kpemHus(IV) u kpemHuesoil kucaome. Cuaukamaol, UX UCNO/1b308aHUE
8 6bimy, MeduyuHe, npoMblUuLIeHHOCMU. BaxcHeliwue cmpoumesbHble
Mamepuassl: Kepamukd, Cmekao, YeMeHm, 6emoH, 1cese306emoH.
IIpo6embl 6e30NACHO20 UCNO16308AHUSI CMPOUMENbHBIX
Mamepuasos 8 N08Ce0He8HOU HCU3HU.

JleMoHCcTpanuu

Mojenu KpUCTa//IMUeCKUX PEMIETOK aiMa3a, rpaduTa, MOJIEKYJIbI
dynepena.

Ancopbuusi pacTBOPEHHBIX BEL[€CTB AKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoOras.

BuieoMaTepuasbl: CUJIMKATHAs IPOMBIIIJIEHHOCTb.

Mojesid MOJIEKYJ1 OpTaHUY€eCKUX BEI[eCTB.

JlaopaTopHble U NPpaKTUYECKHUE PAGOThI

JlabopamopHulii onbim:

KauyecTBeHHas peakijyisi Ha KApOOHAT-UOH.

IIpakmuyeckue pabomul:

Ne 11. [TosiydeHHe yrIeKUCI0TO ra3a U u3y4eHue ero CBOMUCTB.
KavecTBeHHast peakijysi Ha Kap6OHAT-UOH.

Ne 12, PemeHue skcriepuMeHTa/lbHbIX 3a/1a4 10 TeMe «HeMeTanbl».

Buvruucaenus
110 ypaBHEHUSIM XUMUYECKUX peaKLuH, eciu OJJUH U3 peareHToB
JlaH B BU/le BOJHOI'0 pacTBOpA C U3BECTHOW MacCOBOH JoJiei.

KHUCJIOTBI, KAPOOHATOB, OKCH/]a KPEMHUsI, KPDeMHUEBOUN KUCJIOTHI,
CUJIMKATORB), CIOCOOBI UX MOJIyYeH s, IPUMeHEHHEe U 3HaY€EHUe B IPUPOJe
Y XKM3HU Yes0BeKa.

OnpeznensiTb KApO6OHAT- U CUJIMKAT-

HOHBI B pacTBODe.

OGBSACHSATD CYIHOCTb 3KOJIOTHYEeCKUX MP06JIeM, CBI3aHHBIX C HAX0XeHUEM
YTJIEKHCJIOTO Ta3a B OKpYyKalllel cpeje.

WimrocTpupoBaTh B3aMMOCBA3b HEOPraHUYECKUX COeAMHEHNH yTriepoa u
OpraHWYeCKHUX BeleCTB N0/ PyKOBOZCTBOM YYUTEIS.

[IJ1aHUPOBATH U OCYIIECTBJISATh HA MPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MPOBOAUTH HAGJIIO/IEHHs, [ieJIaTh BLIBOJbI 10 Pe3yJIbTaTaM 3KCIIEPUMEHTa
MocJIe NpeiBapUTENbHON PaGOTHI.

CrnemoBaTh NpaBUIaM 6e30MaCHON paboThI B IaGOPaTOPUH NPH
HCH0JIb30BAHU U XUMHUYECKOU MOCYAbl ¥ 060PY/J0BaHUS.

Hcnosib30BaTh NPU BbIMOJIHEHUH yUeGHBIX 3a/IaHUH TEKCThI yYeGHHUKa,
cnpaBoyHble MaTepuasbl ([leproaNYEeCcKyI0 CHCTEMY XUMHUYECKUX
asemeHTOB /I. U. MenzeneeBa, TabuIy pacTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psAJ HaPSXKeHU N
MeTaJIJIOB) TOCJIe KOHCYJIbTAI[UH C [1e/Iar0TOM.

HWcnosib30BaTh PU BBINOJHEHUH yue6HbIX 3aJJaHU U B Ipoliecce
M CC/Iel0BaTE/IbCKOM 1esITeIbHOCTH HAYYHO-NONYJISIPHYIO JIUTEPATypy
XMUMHYECKOT0 COZlepKaHusl, CIPaBOYHble MaTepHaJbl, pecypcbl UHTepHETA
1ocJie KOHCYJIbTALUH C eJaroroM.

Paspes 3. MeTa/uibl M X coeguHeHus (20 1)
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Tema 7. 0611ue cBO¥icTBa
METa/I/IOB
(44)

O611ast XapaKTePUCTUKA XUMUYECKUX 3/IEMEHTOB — MeTaJIJIOB Ha
OCHOBAHUH HX N0JI0KeHUsI B [lepruoiU4ecKoll cucTeMe XMMUYECKUX
asnieMeHTOB /. . MeHziesieeBa U cTpoeHus aToMoB. CTpoeHUe
MeTa/IoB. MeTal/InyecKast CBSI3b U MeTa/lInyecKas
KpHUCTa/UIMYecKas peliéTKa. JJeKTPOXUMHYECKUH psf,
HanpsbKeHUH MeTasoB. PU3MYecKre U XUMHUYECKHe CBOMCTBA
MeTaJLJI0B. O6ujue cnocobbl Noy4HeHust Mema.nos. [lonsmue o
KOppOo3Uuu Memas/08 U 0CHOBHbIE CNOCO6bL 3aU UMbl 0M KOPPO3UU.
Cnaaswl (cmanw, yyeyH, dropastoMuHull, 6GpoH3a), UX npuMeHeHuUe 8
6bImy U NPOMbIUAEHHOCMU.

JleMoHcTpanuu

O3HakKoMJIeHHEe ¢ 06pa3liaMi METAJIOB U CIJIABOB, UX
dU3NYECKUMU CBOMCTBAMH.

Mojesnu KpUCTA/IINYECKUX PELIETOK METAJIJIOB.
Bujeomartepuasbl: KOppo3usi MeTaJJIOB.

JlabopaTopHble U NPpaKTUYeCKHUeE PAGOThI

Jla6opamopHble onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIaBOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PEAKIMHU MeTaJljla C KUCJI0TON OT NPUPO/bI
MeTaJlIa.

Buryucaenus
— M0 YpaBHEHHUSM XMMUYECKUX PEaKLUH, ec/iu 00uH U3 peazeHmo8
codepacum npumecu

PackpbIBaTh CMBIC/I U3yYaeMbIX IIOHATHH U IPUMEHSATDb 3TH NOHATHUS IIPU
ONMCAaHUU CBOMCTB BELLECTB U UX IpeBpalleHUH.

OOBACHATH 001[HEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/IEMEHTOB-
METaJVIOB U UX COeJUHEHUH € y46TOM CTPOEHH S UX aTOMOB.

XapaKTepH30BaTb CTPOEHHE MeTAJLJIOB, 001Me GU3NYECKHe U XUMUYeCKHe
CBOWCTBA METAJJIOB.

XapakTepHu3oBaTh 06LIMe CIOCO6HI MOyYeHHs] MeTa/JIOB [TOCJIe
CTPYKTYpHUPOBaHHUsA MaTepHaa.

CrnesoBaThb NpaBu/IaM 6e30nacHOM paGoThl B 1a60paTOpUH NPU
MCIO0JIb30BAaHUH XMMHUYECKON NOCY1bl U 060PYyL0BaHUS.

[IpoM3BOANUTL BBIYHUCIEHUS 10 XUMUYECKUM yPAaBHEHHSIM.

HWcnosib30BaTh NpH BbINOJIHEHUH YUeOHBIX 3a/laHUH TEKCThI yYeOHHUKa,
cpaBoyHble MaTepuasbl ([leproaudeckyio cHCTEMY XUMHUYECKHX
asieMeHnToB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJjiell B BOJE, 3JIeKTPOXUMUUECKUH psii HapsXKeHU I
METaJLJIOB).

Hcnosnb3oBaTh NpU BBINOJIHEHUH yUe6GHBIX 3a/JaHUH U B IpoLiecce
HCCJIelOBATENbCKOH J1eATeIbHOCTH HAYYHO-NIONYISAPHYIO JIUTePaTypy
XUMMYECKOTr0 COZleprKaHHUs, CIPaBOYHbIe MaTepuaJbl, pecypchl HUHTepHeTa
H0CJIe IPe/iBapUTENbHON KOHCY/IbTALMH C [1€JaroroM
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Tema 8. BaxxkHeiiniue
MeTaJL/Ibl ¥ UX COeUHEHUS
(16 9)

Mlenouynble MeTasbl. [lonoxeHue B [leproguyeckoit cuctemMe
XUMHUUYeCKUX 371eMeHToB /[I. . MeH/esieeBa, CTpoeHME aTOMOB.
HaxoxaeHue B npupoje.

dusnyeckre U XUMHUYECKHE CBOMCTBA (Ha MpUMepe HaTPUs U
Kanus). OKCUABI U TUAPOKCU/bI HATPUS U Kanus. [I[puMeHeHue
11eJIOYHBIX METAJIJIOB U UX COeIUHEHU .

[llesiouHO3EMeEIbHBIE METAJIJIBI MATHUHM U KaJIbI[UH, CTPOEHUE
aToMoB. [losioxxenue B [lepuogYecKoOr cCUCTEME XUMHUYECKUX
asieMeHTOB /. U. MeHzeneeBa. HaxoxaeHnue B npupoje.
dusnveckue U XMMUYeCKHe CBOMCTBA. BaxkHelIMe coeIMHEH U
Ka/bLuus (OKCUA, TUAPOKCUJ, cosu). 2 Kécmkocmb 800bl U cnocobbl eé
yCmpaHeHusi.

AntoMuuui. [lonoxenue B [lepruoaryeckoi cucTteMe XUMHUYECKUX
aseMeHTOB /. U. MeHfiesieeBa, cTpoeHHe aToMa. HaxoxaeHue B
npupofe. Pusnyeckre U XuMHuecKre cBoiicTBa. AMoTepHble
CBOWCTBA OKCH/IA ¥ THAPOKCU/A.

Keneso: cocras, cBoiicTBa U nosy4denue. [losoxenue B
[leproauyeckoi cucTeMe XMMUY€ECKUX 3JIEMEHTOB

JI. U. MeHpesneeBa, ctpoeHre atoMa. HaxoxeHue B npupoje.
dusuyeckre U XMMUIecKrue cBOMCTBa. OKCHU/IbI, TUAPOKCUIBI U COTU
xesnesa(ll)

u xene3a(lll).

JleMoHCcTpanuu

BzaumMogelicTBUe HAaTpUs C BOLOU.

OkpaluirBaHUe [IJlaMeEHU MOHAMU HAaTpHUS U KaJlusl.
OkpalirBaHUe JlaMeHU HOHAMU KaJIbLIUSL.
B3aumojeiicTBre OKCH/Ia KaJbIUs C BOJIOM.
Bujeomatepuasbl: ropeHUe XeJie3a B KUCJI0PO/e U XJI0pe.

JlaGopaTopHble U IPaKTU4YeCKHE PaGOThI
Jla6opamopHbie onbimbl:

O3HaKOMJIEHHE € 06pa3LaMH aJIlOMUHUS U €T0 CIJIABOB.
AmdoTepHbIe CBOMCTBA THPOKCH/A aTIOMUHHUS.
KauecTBeHHbIe peaKl[M1 Ha HOHBI JKeJie3a.
IIpakmuyeckue pabomut:

Ne 13. PemeHune skcnepuMeHTa/lbHbIX 33124 10 TeMe «MeTasibl».

Buruuciaenus
110 ypaBHEHHUAM XMMHUUYECKHX peaKui.

OGBSCHATD 061IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJlJIOB B IPyMNax U UX COeJUHEHUH C Y4ETOM CTPOEHUsI UX AaTOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHYECKHEe CBOHCTBA MPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHU (OKCHU/I0B, THAPOKCHU/IOB, COJIEN) C OIIOPOH Ha
CXeMy, CIIOCOObI UX NOJIyYeH ], TIPIMeHeHHe ¥ 3HaUeHNe B TPUPO/Jie U XKU3HU
YyeJioBeKa.

Pacro3HaBaTh C TOMOIIbI0 KaUeCTBEHHbIX PEaKILMi HOHbI METAJLJIOB (MarHus,
KaJIbLIMs, IIOMUHUSA, IUHKA, XKeJie3a (2+), )ese3a (3+), meau (2+) ¢
HCII0JIb30BaHUEM Tab MBI "XapaKTepHble peaKIy Ha KaTHOHBI".

[1J1aHUPOBATE U OCYLIECTBJIATD Ha MPAKTHKe XUMUYECKHe 3KCIIepUMEeHThI,
MPOBOAUTH HAGJIIOJEH U, IeJIaTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA.

CrnezoBaThb [TpaBUJIaM 6e30MacHON paboThI B JIAOOPAaTOPHUH NTPH
HCIM0JIb30BAaHUH XUMHUYECKOH OCy/[bl U 060py/JOBaHUS.

[Ipou3BOAUTH BBIUMCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BEpHYThIE HMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
HHPOpPMALMIO U3 Y4eGHUKA U CIIPABOYHbIX MaTE€PHUAJIOB, TPAMOTHO
WCII0JIb30BaTh U3y4YeHHbI NOHATUHWHBIN annapaT Kypca XUMHUHU.

Hcnosb30BaTh pY BEINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpolecce
HCC/IeI0BaTEe/IbCKOH J1esITeIbHOCTU HAYYHO-NONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAePKaHUs, ClIPaBOYHbIe MaTepUasbl, pecypchbl MHTepHeTa
HOCJIe IPe/iBapUTENbHON KOHCY/IbTAIMHU C TeJaroroM

Paspen 4. XumMus U oKpyxKawomas cpeaa (3 4)

Tema 9. BelnecTtBa u
MaTepHuasibl B }KU3HH
4YeJioBeKa

Hoeble Mamepuasel u mexHo02uu. Bewecmea u Mmamepuasvl 8
noecedHesHoU JHu3HU Yes08eka. Xumus u 30oposwve. bezonacHoe
UCN0/1b308AHUE 8eWeCm8 U XUMUYECKUX peakyuti 8 6bimy.

XapaKTepu30oBaTh POJIb XMMHUU B Pa3JIMYHbIX chepax AessTeTbHOCTH JI0JeH,
OCHOBHbIE BEI[eCTBA U MaTepHaJibl, IPUMEHsIEMbIE B }KU3HU COBPEMEHHOT0
YyesloBEKa.
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(Byv) IpupodHsle ucmovHuKu y21e8000p00dos (y20.1b, npupoOoHblil 2as, O6BACHATD yCJIOBUS 6€30I1aCHOr0 UCI0JIb30BaHUS BELECTB U XUMHYECKUX

He@mb), npodykmol UX nepepabomku, ux poab 8 6bimy u peakL Uil B GBITY.

NPOMbIUWAEHHOCMU. AHaM3MpoBaTh U KPUTHYECKH OLlEHUBATh MH(MOPMAIUIO O BJAUSHUU

OcHosvbl 3K0/102u4ecKoll 2pamMomHocmu. Xumu1eckoe 3az2ps3HeHue MPOMBILIEHHOCTH, CEJIbCKOT0 X034 CTBa, TPAHCIIOPTA U JIp. HA COCTOSTHUE

okpycaroujetl cpedul (npedesbHo donycmumdasi KOHYeHmMpayust OKpY2Kalollel cpeabl.

sewecms — II/IK). YMeTb 0Ka3blBaTh NEPBYIO TOMOILb TP XUMHUYECKHUX 0’KOTaX U OTPaBJIEHUSIX.
Posib xumuu 8 pewleHuU 3K0102U4ecKux npobaem. [IppHUMaTh y4acTHe B 06Cyx/AeHUH NP06JIeM XUMUYECKOH U 3KOJIOTHY€eCKON

HanpaBJIEHHOCTH, BbICKa3bIBaTh COGCTBEHHYIO [TO3UIHIO 10 TPOGIeMe U
npeJjjaraTb BO3MOXHbBIE Iy TH eé pellleHHs ¢ ONopoi Ha HHPOpPMAIHUIO U3
y4eOHMKA U CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHEeTA.

[Ipy pa3paboTke pabovell mporpaMMbl B TE€MAaTHYE€CKOM IJIAHUPOBAHWHM JOJ/DKHBI OBITb yYTEHbl BO3MOXXHOCTH HCIOJIb30BAHUS 3JIEKTPOHHBIX (LHUPPOBBIX)
o6pa3oBaTe/JbHbIX PeCypCoB, ABJAMIUXCA y4yeOHO-MeTOJMYeCKUMH MaTepHasaMM (MyJbTUMeJUMHble NpOrpaMMbl, 3JeKTPOHHble Y4eOHHKHM M 3aJaYHHUKH, 3JeKTPOHHblE
61O6JIMOTEKH, BUPTya/lbHble JJabOpaTOPUH, UTPOBBIE POrpPaMMbl, KOJUIEKLIUU IUPPOBBIX 06pa3oBaTe/IbHbIX PECYPCOB), UCMOJIb3YEMbIMHU /15 00y4YeHUS U BOCIIUTAHUSA
pas/IMYHBIX TPYII 110JIb30BaTe e, Ipe/iCTaBJeHHBIMU B 3/1eKTPOHHOM (LM GpOBOM) BUJE U PeATU3YIOIMMU JUJlakTHYecKre Bo3MoxkHOcTH UKT, cofepkaHre KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUMU.

2-ii BApHAHT
TEMATHYECKOE INTAHUPOBAHHE

Bropoli BapuaHT NMPUMEPHOrO0 TEMATHYECKOTO IJIAHUPOBAHUS HCHOJb3yeTcs, ecau oOywaromuecs ¢ I[P momydaror
o0pa3oBaHUE B OT/IEIHHOM KJlacce. B naHHOM BapuaHTe npeaiaraercs:

- U3y4YEHUE MaTepHralia KpyIHbIMH OJIOKaMu;

- orepexaroiiee 00y4eHue;

- BOBMOXKHOCTh MPUMEHEHHUSI 3HAHUH B Pa3JIMYHBIX YCIOBUSAX (MIEPEHOC 3HAHUH MO aHAJIOTHUHU OT OOIINX CBOMCTB Pa3IUYHBIX
KJIACCOB BELIECTB K OOLIUM M CHEU(PUUECKUM CBOMCTBAM KOHKPETHBIX BEILECTB), YTO YBEIMYUBAET JOJIO CAMOCTOSTEIbHOCTH
00yJarouuxcs Npyu U3y4YeHNUH HOBBIX TEM.

CoOmroaerca  JIOTMKAa  M3YyYE€HHMsS  BEUIECTB —  CBOWCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOEHUEM  aTOMOB,
ANEKTPOOTPULIATETBHOCTBIO, XUMUYECKON CBSI3bI0 M CTPYKTYpPOHM BEIIECTBA, B YACTHOCTH, THIIOM KPUCTAJUIMUECKHX PEIIECTOK.
(Temsbl: cTpoeHue aToMa, CTPOCHUE BEIIECTBA, BAXKHEUIITNE PEICTABUTEIH MTPOCTHIX U CIOKHBIX BEIECTB, XUMUYECKUE PEAKIUN).

N3meHenune miaHupoBaHus MO pasjiesaM U TeEMaM COCTOUT B CIIEAYIOLIEM:

- U3Y4YE€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKON XMMHUHU OCYILECTBISETCS B 8 Kiacce, OOyblle BPeMEHU BbIIEISIETCS Ha
npuMeHeHue 3HaHul B 9 knacce. M3 9 knacca B 8- nepeHocsaTcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX peakiui'’,
"DIIEeKTpOIUTHYECKAS JUCCOLMantsl. XUMUYECKNE PEAKIMU B pacTBopax';
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- mepecTaHoBKa TeM, 9 kiacc: tema «Metamnel» nepen «Hemeramnamuy», T.k. oOyuatomuecs ¢ 3[IP Gomnbie 3HAKOMBI C
MeTaJlJIaMH U JIErYe XapaKTepU3yroT UX M0 CBOMCTBAM U IPUMEHEHUIO;

- TepepacnpeeieHue CoJepKaHusd OJHUX TeM B JApyrue (pacKpblBaeTcsi HA KOHKPETHBIX MpUMepax Apyrux tem). Tema
"XuMUs 1 OKpyrKarolas cpea" pacKkpbhIBaeTCsl HA KOHKPETHBIX ITpUMepax B pazaenax "Meraiisl 1 ux coequuenus", "Hemeramisl
IV-VII rpynmn u ux coequnenus";

- o0BeIMHEeHHE TEM (JaeT OOJBIIE BO3MOXHOCTEHN JIJIsl HCTIONB30BAHMS CPABHEHHSI — CXOJICTBA U OTJINYMiL; TeMa «Kucmopom»
u TeMa «Bosmopony);

- BoIienieHne oTnenbHbIX TeM (Tema «IlepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX»). BhIenenre B OTICIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHMYeCKOr XUMUHU'", TaeT BO3MOKHOCTh YIIIYOJISITh TMOHSATHSA: ONpeeTeHus, Kiaccupukarms,
OCHOBaHMSI JJI KJacCU(UKALMK, HOMEHKJIATypa, OOIIME CBOMCTBA BEILECTB, CTPYKTypa BEIIECTBA, COCTaBIIEHHE (POpPMYI IO
oOrieit popmyie 1 Mo Ha3BaHUIO, HA3bIBAHKE BelECTBa 10 (hopmyre. B aTom ciydae mporpaMMHbBI MaTEepHAl U3 XapaKTePUCTUKH
IVA noarpynnsl MOXKHO JIOHECTH HE ()parMEHTOM KapTHHBI «OpPraHUYECKHE BEIIECTBa», a KaK 4acTh 1ea0oro. MoxeT ObITh
BhIjienieHa TeMa «[[pakTuKkymM» B KOHIIE TIEPBOTO W BTOPOT'O TOI0B O0yUYECHHUSI.

TemaTuyeckoe NIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 4/Hen, 2 rona o0y4yeHus1)

Temsl KonnuectBo yacos B ToM uncne HaszBanus pabot
Ha KOHTPOJIbHBIE Ha IPaKTHYECKHE
paboThI paboTshI

Paznen «IlepBoHavanbpHbIe XUMUYECKUE IOHATHY, 144

1. Xwumws — BaxHas 001acTh 4 1 2 IIpaktudeckas padota Nel « JlabopaTopHOE 000pyIOBaHUE H TIPUEMBI
€CTECTBO3HAHUS U IIPAKTHIECKOIT oOpareHus: ¢ HUM»
JIeATENbHOCTH YeJI0BeKa. [Npaktuueckas padora Ne2 «OuuncTka 3arpsi3HEHHOH oBapeHHOH con”

2. BemiecTBa 1 XUMHYECKUE PEAKIHIH. 7 - 1 IpakTrdeckas pabora Ne3 «IIpn3Haky MpoTeKaHUsI XUMAIECKHUX PEaKIIi)

3. KonudecTBeHHBIC OTHOIICHUS B 3 1 - KontponesHas padota Nel «IlepBoHayanbHble XUMUYECKHUE IOHATHSA, XUMUYECKIE
XUMHH (bopMyIbl 1 ypaBHEHUS» 3arPSI3HEHHOMN [TOBAPEHHOI COMTI»

Paznen «[lepnogmyeckuii 3aK0H U IEpUOANIECKAsl CHCTEMa XUMUYecKuX meMenToB J. M. Menneneea. Ctpoenne aToMa. XuMudeckast cBsi3b. OKUCIUTEIFHO-BOCCTAHOBUTEBHBIEC pEeakumy, 154

4.  Crpoenue aroma 7 1 - KonTponsnas pabora Ne2 «[leprogudeckas cuicTeMa XMMHUYECKUX JIEMEHTOB
J.1. Mengneneesa. CTpoeHue aToMay

45



[lepuonnyeckuii 3aKoH U
NEpUOUUECKAst CHCTEMAa XUMHUYECKHX
anemerntoB JI.1. Menneneena

5.CtpoeHue BeniecTB. XUMUIECKast
CBSI3b.
OKHCIUTENbHO-BOCCTAHOBUTETbHBIE
peakun

Konrtponshas padorta Ne3 «Xumudeckast CBSI3b»

Paznen «Baxuelmue npecTaBUTeNN HEOPTaHUIECKHX BELIECTBY, 354

6. Kucropon. Bogopon. 14 2 IpakTudeckas pabora Ne4 «IlomyueHne KHCIOpOaa U H3yUIEHHE €T0 CBOHCTBY
IMpaxTnueckas pabora Ne5 «[loayueHne Bogopoaa u H3yd4eHne ero CBOMCTB»
Konrtponbshas pabora Ned «Kucnopox. Bogopon»

7. Bona. PacTBOpEL. 5 1 IIpaktraeckas padora Ne6 « [IpuroroBieHue pacTBOPOB C OIPEACICHHOM
MaccOBOH J101€H paCTBOPEHHOTO BELIECTBA»

8. Teopus 37EKTPOITUTHIECKOM 5 -

JUCCOIMANUH

9. Baxxneiue knaccobl 11 1 KonTtponbsHas pabora Ne5 «OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX COSIMHCHUIT»

HEOPTaHUYECKUX COEAMHEHUMN IIpaktuaeckas padota Ne7 «Pemienue sckcriepuMEeHTaBHBIX 33134 M0 TeMe
«OCHOBHBIE KJI1aCChl HEOPraHUYECKUX COEAUHEHUI»

Paznen «BemniecTBO 1 XUMHYECKHE pEaKLUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEeaKLUi

9 KJIACC

Tembr

Komuuectro yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboTet

Ha NPaKTUYECKUEC

padotsl

HazBanwus pabot

Paznen «IloBTopenue u yriyOieHne 3HaHIH OCHOBHBIX pa3JieloB Kypca 8 kiacca «BemecTBo n xuMudueckue peakuum», 10a

[ToBTOpEHUE U YrayOicHUE 3HAHUIA 10 1 2 Ipakrudeckas padora Ne 8 «Peakinu HOHHOTO OOMEHa»

OCHOBHBIX Pa3/IeNnoB Kypca 8 kiacca [paktudeckas padora Ne9 «KauecTBeHHBIE pEaKIH B PACTBOPE
KontponbsHast pabota No 6 « DIEeKTpOITUTHIESCKAs THUCCOIMAIIHSDY

Pazgen «Meramibl U MX coequHeHus», 20u

1. O6mue cBoOiiCTBa METAJIOB 4 - -

2.MeTanmsl ¥ MX COETUHEHUS 16 1 1 IMpaxruyeckas pabora Nel3 «Perenue sKcriepuMeHTaIbHbIX 33124 110 TeMe

«MeTabl U UX COSAUHEHU»»
KonTponbsHas pabora Ne® «Merajuibn

Paznen «Hemeranns! IV-VII rpynn u ux coenunenus», 244
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3.00mast xapaKTepruCTHUKa
XUMHMUECKUX d1eMeHToB Vlla
rpynnsl. ["anoressl.

4.00mas xapakTepucTHKa
XHUMHUYECKUX 2jieMeHToB Via
rpynnsl. Cepa u ee COeTMHEHUsL.

5.00m1as XapakTepuCTHKa
XHUMHUYECKUX JIIEMEHTOB Va
rpymmsl. A30T, pocdop u ux
COeTMHEHHSI.

[paktuueckas padora Nel0 «[lomydeHne aMMuaka 1 H3y4eHHE €r0 CBOHCTBY»

6.001mas XxapaKTepucTuKa
XUMUYECKUX 31eMeHTOB [Va
IPYHIbL. YTIIepoa, KpeMHUH U ux
COCIUHECHHUSL.

[pakruueckas padota Nell «[loxydeHne yrieKucaoro ra3a i H3y4eHUE €ro CBOHCTBY»
IpakTraeckast pabota Nel2 «Penrenue sKcrepuMeHTaNbHBIX 3aad [0 TeMe
«Hemeramnsl IV-VII rpynn u ux coeauHeHUR»»

KontponsHas pabora Ne7 «Hemerammbny

Pasuen ((nepBOHa'-{aﬂbHLIe XUMHYECKHE ITOHATHS 00 OpPraHn4Y€CKUX BEUIECTBAX», 104

7. HepBOHa‘{aHLHBIe XUMHUYCCKHE
TTOHSATHUS 00 OpraHUu4€CKux
BEIIECTBAxX

10

Paznen «O0006menne MaTepuana no kypcy «Heopranudeckast xumusi», 44

13. Xumus u oKpyKaromas cpeaa.

1

14. O6001meHne MaTepuraa 1mo
Kypcy «Heopranunueckast Xumus»

3

KontponsHas pabora Ne9 «Torosas paboTa 3a Kypc HEOPraHHIECKOH XUMU

Bcero 136 u
8 KJIACC

(2 4 B HExento0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBalowme JaHHbIN pasgen
nporpammbi,

M KONMYECTBO 4Yacos,
OTBOAUMOE Ha UX U3ydyeHune

OcHOBHOe coaep)KaHue

OCHOBHble BUAbI AeATeNbHOCTH
obyuatowmxca

Pa3nen 1.IlepBonavanbuble XuMudeckue nousatusi(14 1)
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Tema 1. XuMus — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTUYeCKOH JeTeJTbHOCTH
Yeji0BeKa

(44)

Xumus e cucmeme Hayk. Posb xumuu 6 scusHu yesoeeka.
Tena u BemectBa. Pusuyeckue CBOWCTBA BeILECTB.
[IpaBusia Ge3omacHOro oOpalleHUs C BeleCTBaMU U
JIabopaTopHbIM o06OpyZoBaHHeM. YuCTble BellecTBA WU
cMmecu. Coco6bl pa3jesieHus cMecelt. [Tonamue o memodax
NO3HAHUS 8 XUMUU.

JleMoHCcTpauuu

1. JlJabopaTopHOe 060pyZ0BaHHE.

2. PazninyHble BUJBI XUMHAYECKOU OCybl. 3. 06pasIbl
BelLeCTB.

4. Coco06nbl pasfiesieHus cMeced (GUIbTpOBaHME,
BblapyUBaHUe, AUCTUJLISALUS, XpoMaTorpadus).
JlaGopaTopHble U IPAaKTUYECKHE PaGOThI
JlabopamopHble onblimbi:

OnucaHvie pU3NIECKUX CBOWCTB BELIECTB.

Pa3jesieHre cMecH C MOMOLbI0 MarHUTA.
Ipakmuyeckue pa6ombyi:

Ne 1. JlTabopaTopHOe 060py/I0BaHKE U TPHUEMbI 0OpaIleHUsI
C HUM

Ne 2. OuncTKa 3arpsi3HeHHOH NoBapeHHOH cou

PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH € TOMOLIBIO Ileiarora.

PackpbIBaTh poJib XUMHUH B IPUPO/IE U KU3HU Y€JIOBEKA, €€ CBSA3b C APYTUMU HayKaMH.

Pa3iMyaTh YUCThIE BEIECTBA U CMECH; OJJHOPOHbIE U HEOJAHOPOAHbIE CMECH;

Pa3znuyaTh pusnyeckre 1 XMMHYeCKHUe sIBJIEHUS C OIIOPOH Ha onpe/esieHus..

OnpefeTh NPU3HAKU XUMUYECKUX PeaK[Ui U YCJI0OBUSA UX NPOTEKaHHA.

Ciie0BaTh NpaBUJIaM I10J1b30BaHUsI XHMHUYECKOH IOCYA0H U JJaGOpaTOPHBIM 060pyL0BaHUEM, A
TaK)Xe IpaBUJIaM 06palleHHUsI C XUMUYECKHUMHU Bellle-CTBaMH B COOTBETCTBHU C
WHCTPYKLHSIMH 10 BbINOJTHEHHIO IPAKTHUYECKUX PaboT 110/ KOHTPOJIEM I1eJlarora.

[I1aHMpOBATb U NPOBOJUTb XUMUYECKUH 3KCIIEPUMEHT 110 U3Y4Y€EHHIO U ONUCAHUI0 GU3NYECKUX
CBOMCTB BellecTB, CIOCO60B pas/ie/ieHHs: cMecel BellecTB 110/, PyKOBOACTBOM Ilefiarora ¢
006CyK/IeHHEeM I1J1aHa paGoThI.

Hcnosib30BaTh pY BBINOJHEHUH Y4Ye6-HbIX 33JaHUH U B IIpolLiecce HUCCIeJ0BaTeTbCKOMN
JlesITeIbHOCTH HAyYHO-NONYJIAPHYIO JUTEPATYPY XMMUYECKOTI'0 COAEPKaHUs, ClIPaBOYHbIE
MaTepHaJbl, pecypcbl UHTepHeTa noJ, pyKoBO/ACTBOM Ilejarora.

BbicTpanBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIHIO U3
y4eOHMKa U CIIPaBOYHBIX MaTEPHUA/IOB, FPAMOTHO UCII0JIb30BATb U3yYEHHbIH NOHATHHHBIH
anmnapar Kypca XUMHUH

Tema 2. BemectBa
U XUMHYecKHe peak v

(74)

ATOMBI U MoOJIeKyJibl. XMMUYeCKHe 3JIeMeHTbl. 3HaKU
(cuMBOJIBI)  XMMHYECKUX
aToMHas Macca. [IpocTble U c10KHble BellecTBa. ATOMHO-

aneMeHTOB. OTHOCHTeJbHas

MOJIEKYISIPHOE YYEHHE.
XuMuyeckas  popmyia.

XUMHYECKUX 3JIEMEHTOB. 30KOH NOCMOSIHCMBA €OCmMasda

BaseHTHOCTL ~ aTOMOB
sewecms. OTHOCUTEJIbHAS MOJIEKYJIIpHAst Macca. MaccoBast
JL0J151 XHMUYECKOTI'0 3JIeMEHTA B COeJUHEHHUH.

dusnyeckue M XUMHUYECKHE sIBJEHHUS. XUMHYecKast
peakLus U eé IpU3HAKH. YPaBHEHUS XUMUYECKUX PeaKLUH.
3aKOH COXpaHeHHsi Macchbl BellleCTB THIBI XMMHYECKHX

peakuui (coeuHEHUE, pa3JioKeHHe, 3aMellleH1e, OOMeH).
M. B. J/loMOHOCO8 — y4éHblii-3HYUuK10neducm.

AemoHcTpauumn

dusndeckre ABIeHUA (pacTUpPaHHe caxapa B CTYIKE,
KHUIIEHHe U KOHJleHCalsl BOJbI U T. [1.).

XuMHYeCKUe siBJIeHUs (TOpeHNe CBEYH, pa3/IoKeHH e
caxapa, B3aMMO/IeCTBUE CEPHOU KUCIOTHI C XJIOPHUIOM
6apus,

passioxkeHue ruapokcuzia meau(Il), B3BaumMopeiicteue

[IpUMeHATb ecTeCTBEHHO-HAay4YHbIe MeTO/bl I0O3HAHUSA (B TOM YK cJ/e Hab/oieH e,
MO/IeJIMPOBaHMeE, SKCIIEPUMEHT) U OCHOBHbIE ONl€PaIii MbICJTUTENbHOH 1esITeIbHOCTH
(cpaBHeHHe, K1accupuKanus) /s U3y4eHHUs BELeCTB U XMMUYECKHUX PeaKIUH ¢ onopoi Ha
aJITOPUTM UJIM CXEeMBI.

PackpbiBaTb CMbIC/I M3y4aeMbIX NOHATHUH U 3aKOHOB U IPUMEHSITb 3TH MOHATHUSA IPU ONHCAHUU
CBOMCTB BellleCTB U UX IIpeBpallleHU# C Oopoi Ha IJIaH U KJIIYeBble CJI0Ba.

PaznnyaTh pusudeckue U XMUMHUYECKHE BJIEHHSA, OOBbACHATD UX CyL[HOCTb C TOYKH 3PEHUS
aTOMHO-MOJIEKY/IIPHOTO YYeHHUs C OIOPOH Ha ONpefie/IeHUs U CXeMBbI.

OnpezensiTh NPU3HAKU XUMHUYECKHUX PeaKLUH, YCJI0BUS UX NPOTeKaHUSL.

OGBACHATD CYIHOCTb GU3NUECKUX U XUMUYECKUX IBJIeHUH C TOYKU 3peHUsI aTOMHO-
MOJIEKYJITPHOTO YYEHHUS C MCIO0JIb30BAaHHEM BU3yaJIbHOH ONOPHI.

KnaccudunmpoBaTh XMMHUYeCcKHe peakiuy (110 4MC/Iy U COCTaBy pearupynouimx 1
006pasyIUXCs BELIECTB) C ONOPOM Ha CXEMBL.

CocTaBATh GOPMYJIbl GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpe/ e isiTh BaJeHTHOCTD 110
dopMys1aM BeleCTB C ONMOPOU Ha aJITOPUTM YYeOHBIX AEHCTBUM.

PaccTaBATb K03QQUIIMEHTH] B YPaBHEHUAX XMMUYECKUX PeaKLMH C OITOPOi Ha a/ITOPUTM
y4eOHBIX JeHCTBUMN.

CrnesfoBaThb IpaBUJIaM [10/1b30BAHUS XMMUUECKOM OCYA0H U J1JaGopaTOPHbIM 060pyZ0BaHUEM, a
TaKKe [IpaBUJIaM 06pallieHus ¢ BellleCTBaMU B COOTBETCTBUM C UHCTPYKLUSMHU 110 BBINOJIHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OTBITOB 110/ KOHTPOJIEM Iefiarora.

Hcnonb3oBaTh NpH BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLieCCe UCCIeJ0BATETbCKON
JlesiTeIbHOCTH Hay4HO-TIONYJISPHYIO INTePaTypy XMMHUYECKOT0 COJiepXKaHus, Clipa-Bo4-Hble
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»KeJie3a C Cepoii, B3aUMO/ieiiCTBHE JKeJie3a C paCTBOPOM
cosin Mmeau(11)).
OmnbIT, UJJTIOCTPUPYIOLIUH 3aKOH COXPaHEHH sl MacChl.

NabopaTopHble U NpakTU4ecKue paboTbl

Jla6opamopHble onbimbi:

[IpuMepsl pu3nyeckux siBjaeHUH (MJ1aBJeHUe BOCKa,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (TpOKaJIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/eHICTBHE MeJia C KUCIO0TOH).
Mopesnv aTOMOB U MOJIEKYJI.

IMpakTryeckas padora Ne3. [IpnzHaku npoTekaHus
XUMHMUYECKUX PEeaKLUH.

BblqyucneHus

— OTHOCHUTEJIbHOH MOJIeKyJ'IﬂpHOﬁ MacCChbI BellleCTB,;

— MacCoOBOH AO0JIM XMMHUY€CKOTI'0O 3JIEMEHTaA I10 cpopmy.ne
coelMHEeHUdA

MaTepHaJbl, pecypcbl MHTEp-HeTa I1oJ] pyKOBO/ACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYyThIE MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIHIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEpPHAJIOB, TPAMOTHO HCII0/1b30BATh U3yYEHHBIN MOHATUHHBIA
anmapar Kypca XUMUHU

Tema 3. KotnuyecTBeHHBIE
oTHOWEHHs B XuMuH (34)

KosmyecTtBo BemecTBa. Mosib. MossipHas Macca. 3akoH
ABorazpo. MosisspHbI# 06bEM ra30B. PacyeTsl 10 XUMUYECKOH
dopmy.ie. PacueTbl MaccoBOH 10JIM XMMHYECKOTO 3/IEMEHTA B
COeJJMHEHUH, KOJIMYecTBa BellleCTBa, MOJIAPHOW MaccChl.
PacyéThl 10 XUMHUYECKUM YpPaBHEHHUAM.

JleMoHCcTpanus:

- 06pas1ibl BellleCTB KOJIUYeCTBOM OJJUH MOJIb

Beruucienus:

-pacyeT 1o ¢popMy.Jie U 10 XUMUYECKOMY YPaBHEHUIO

PacKpbIBaTh CMbICJ H3y4aeMbIX TOHSATHI U IPUMEHSITh 3TH [IOHATHS, a TAKXKe U3yIeHHble
3aKOHbI U TEOPUH JJIsl peLlleHHs paCYETHBIX 33/1a4 C IOMOIIbIO TTe/jarora.

BBIYMC/ISATH MOJISIPHYIO MacCy BelLlleCTB; KOJIMYeCTBO BelLlleCTBa, 06'bEM ra3a, Maccy BelljecTBa C
omnopoi Ha o6pasell, Ha GOPMYJIbI;

[IpoBOAUTE PAcUETHI 10 YPaBHEHUSIM XMMHUYECKUX PeaKLUi ¢ 0nopoi Ha o6pasel, aifOPUTM
y4eOHbIX JeWCTBUN: KOJIMYeCTBa, 00bEMa, MacChl BEIECTBA 10 U3BECTHOMY KOJHUYECTBY,
06'bEMY, MacCe peareHTOB HUJIM IPOAYKTOB PEAKI[HH.

BricTpauBaTh pa3BEpHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha MHOPMALIHIO U3
y4e6HHKa U CIPaBOYHBIX MaTE€PHUAIOB, FPAMOTHO HCIIO/Ib30BATh U3y4eHHbIH MOHATHHHBIH
anmnapar Kypca XMMHH C IOMOLIbIO elarora.

Paszgeu 3. llepuoaudeckuii 3akoH u [lepuoguyeckas cucreMa XuMHU4€eCcKHX 3jieMeHTOB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XuMHU4eckas CBA3b. OKUC/IUTENbHO-BOCCTAHOBUTE/IbHBIE peakuyu (15 4)

Tema 4. CTpoeHue aTtoma.
Mepuoaunyecknii 3aKoH 1
Nepuoanyeckas cucrema
XUMMUYECKUX 3/1IeMEHTOB

A.WU. MeHpeneesa. (7 4)

[lepBble  NMONBITKM  KJaCCUQUKALKUM  XUMHYECKUX
3jeMeHTOB. [loHATHe 0 rpynnax CXOAHBIX 3JIeMEHTOB
(1esouHBble U LeJI0OYHO3eMesbHble MeTaslJbl, raJoreHbl,
WHEPTHBIE Tra3bl). JjeMeHmbl, Komopbvle 006pazyrom
am@pomepHbie okcudbl U 2u0poKCcUObL.
[lepuoguueckuit 3akoH. [lepuoaudeckas
. U. MengeneeBa.

KopoTkoneproaHas u dauHHonepuodHas GopMbl

cucrema

XUMHYECKHX JJIEMEHTOB

PackpbIBaThb CMbICJI TEPUOJUYECKOT0 3aKOHA 110/], PyKOBOJCTBOM INeJjarora.

[ToHMMaTb CyLIleCTBOBAHHE TEPHOJUIECKOI 3aBUCMOCTH CBONCTB XMMHYECKHX 3JIEMEHTOB
(M3MeHeHHe paJiuyCoB aTOMOB U 3JIEKTPOOTPHULIATEIbHOCTH) U UX COEJUHEHUH OT
[10JI0XKEHUS B IEPUOANYECKON CUCTEME U CTPOEHHS aTOMA C MCI0JIb30BAHUEM CXEM U TAGJIHLL.

YcTaHaBIMBATh CBS3b MEXAY I10JI0XKEHHEM 3JIEMEHTA B [IEPUOJUYECKOM CUCTEME U CTPOEHHUEM
ero atoma (cocTas U 3aps/ sAApa, obliee YHUC/IO0 3JeKTPOHOB U pacnpeesieHHe Ux Mo
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapakTep U3MeHEHUs] CBOMCTB 3/1eMEHTOB U UX COeIMHEHUH 110 Tpynnam 1
nepuojam [leproauyecko cucTeMbl € IOMOILbIO IleJlarora.
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[lepuoguyeckoil cucTeMbl XUMHUYECKUX 3JjieMeHTOB [l
HU. MeHpeneesa. [lepuoabl U rpymmnbl. PU3UYECKUI CMbICT
NOPAJAKOBOI'O HOMepa,

JJIEMEHTa.

HOMEepOB Ilepuojfia M TIpyNIEI

CtpoeHue atoMoB. CocTaB aTOMHBIX sep. HM3omonbil.
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XUMHYeCKHUX 3jeMeHTOB I[lepuoandeckoi
CHACTEMBI . H.

MeHgeneeBa.  XapaKTepHCTHKA

XUMHYECKOTO  3JIeMEHTa TII0 €ero TMOJIOXKEHHI B
[lepuoanyeckoit cucreme /. U. MeHaeneesa.
3akoHoMepHOCMU paduyca

XuMuveckux memanauvyeckux u

U3MeHeHUsl amomos
2/1eMeHmMos,
HeMeman/au4eckKux ceolicme ho epynham U nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckolti
cucmeMbul XUMUYECKUX 3/1eMeHmMo8 015 pa3eumusi HaAyKu u
npakmuku. /]. H. MeHOesneeg — yuéHblll U epaxc0aHuH.
AemoHcTpauumn
KopoTkomnepuoaHasi v JJIMHHONIEpHUOAHAs GOPMbI
HepI/IO,ELPl‘IECKOﬁ CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
JI. U. MeHpeneeBa.
O3HaKoMJIeHHeE C 06pa3LaMHy META/JIOB U HEMETAJLJIOB.
NabopaTopHble U NpakTU4ecKkue paboTbl
JlabopamopHulii onbim:

BsaumogelicTBUe THUAPOKCHAA LMHKA C pacTBOpaMH
KUCJIOT U IeJiouen

XapakTepH30BaTb XMMUYeCKH e 3JIeMeHThI IepBbIX TPEX epHUO/0B, Kalus, KalbLys M0 UX
noJioxkeHuo B [lepuoguyueckoil cucteme /. U. MeHieneeBa.

CienoBaTh NpaBU/IaM 6e30nacHON paboThl B 1JabGOPAaTOPUU NPH UCNO0JIb30BAHUU XUMHAYECKOHN
MOCyZibl M1 060PyZ0BaHHUs IO/, KOHTPOJIEM leJjarora.

BricTpanBaTh pa3BEépHyThbIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM HAa HHGOPMALMIO U3
y4eOHHMKA U CIIPABOYHBIX MAaTepPHaJIOB, TPAMOTHO HCII0/1b30BATh U3yYeHHBIH MOHATUHHBIA
anmapar Kypca XMMHHU [IocJle CTPYKTyPUPOBaHUs MaTeprasa C UCII0/1b30BaHHUEM KJIUIIe.

Hcnosib30BaTh pY BBINOJHEHUH YYeOHBIX 3aZlaHUN TEKCThI yue6HHKaA [T0CIIe
CTPYKTYPUPOBaHUS MaTepHasa, ClipaBoYHble MaTepuassl ([leproanyueckyro cucremMy
XUMHUYeCcKuX 371eMeHTOB /l. Y. MeHzeseeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJiell B BOJE, 3JIEKTPOXUMUYECKU U sl HaPs>)KeHUH MeTaslloB).

Hcnonb3oBaTh NpH BbINOJHEHUH yuye6GHBIX 33/JaHUH U B Ipoliecce UCCleL0BaTeTbCKON
JlesITeIbHOCTH HAyYHO-NONYJIAPHYIO JJUTEPATYPY XMMUYECKOTI'0 COAEPKaHMs, ClIPaBOYHbIE
MaTepHasel, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM Iefarora

Tema 5. CTpoeHnne BeniecTs.
Xumuyeckasi CBA3b.
OKHCINTEJBHO-
BOCCTAHOBHTEJIbHbIE PEAKITHH
(8

Xumudeckas cBsi3b. KoBaseHTHas (MOMSIpHAS U HEMOJSIpHAST)
CBSI3b. DNeKMpOoOmMpuyamenbHoCs amomMo8 XUMUYECKUX
anemenmog. VIonHast CBsi3b. Tunvt KpUCMAaiiuyeckux peuemox.
CTreneHb OKHCAUTENbHO-
BOCCTaHOBUTeJIbHbIEe peakuuu. [Ipoleccbl OKUCAEHUS U

BoccTaHOBJIeHUS. OKMCIMTENN U BOCCTAHOBUTEJIH.

OKHCJIEHUA.

JdeMoHcTpauuu
OKHCIUTENFHO-BOCCTAHOBHTENBHBIE PEAKIIH: TOPEHHE,
peaKuuy pa3IokKEeHUs, COCAUHECHUS

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH MO/ PYKOBOJICTBOM I1€arora.

OmnpenensiTe BUI XUMHUICCKOU CBSI3H B COSIUHEHUH C UCIIOB30BAaHHEM CXEM.

OnpenensaTh CTENCHb OKUCICHHUS XUMHIECKOTO 3JIEMEHTA 10 (YOPMYJIe €ro COCTMHEHHS C
UCIIONIb30BaHHEM AJITOPUTMA.

OnpenensaTh AIEMEHT (BEIECTBO) — OKUCIUTENb U DJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITb.

OOBACHATH CYLIHOCTb MPOLECCOB OKUCICHUS U BOCCTAHOBJICHUS.

CocTaBIIATh AIIEKTPOHHBII OalaHC ¢ yIETOM YUCIIa OTAAHHBIX U IPUHATHIX SIEKTPOHOB.

CocTaBIIsITh YPAaBHEHHE OKHCIUTEIFHO-BOCCTAHOBUTEIBHOM PEAKIMH IO allTOPUTMY pazbopa
OKHCIIUTENHHO-BOCCTAHOBUTEIBHON PEaKIIHU.

Hcnonb30BaThk IpH BEIMTOTHEHNH Y4eOHBIX 3aaHUI TEKCTHI ydeOHNKA MOCIIE CTPYKTYPHPOBAHHUS

Marepuasa, ClipaBOYHbIe MaTepUaibl (IEPUOANYECKYIO CUCTEMY XMMHYECKUX eMeHToB JI. 1.
Menneneea, TabIMILy paCTBOPIMOCTH KHCIIOT, OCHOBAaHUM 1 cOJIEH B BOJE, IEKTPOXUMHIECKHH P
HaTpsHKEHUH METaJUIOB)
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Paspe 2. BaxkHeiillne npejCcTaBUTe/IM HEOPraHUYeCcKHUX BewecTs (35 1)

Tema 6. Kucnopoga. Bogopogs.
(144)

Bo3ayx — cmechb rasos. CoctaB Bo3gyxa. Kuciopon —
3JeMeHT W TnpocToe BemecTBo. 030H. HaxoxzaeHue
KHCJI0pOoJa B Mpupofe, dusHuecKMe U XUMHUYeCKHUe
cBoiicTBa. Peakuuy ropeHHs NPOCTBIX U CJI0KHBIX BellleCTB.

Tennaosoli agppekm xumuueckoll peakyuu. IDK30- U
3H/I0TEpMUYECKHE peakLuy, mepmoxumuyeckue
ypasHeHus. TloHsiTHe 06 okcuzax. CrocoGbl MOJyYeHHs
KHCJIOpOJa B J1abOpaTOpuM W NPOMBIIIJIEHHOCTH.

NpUMeHeHHe KHUCJI0poJa. KpYyroBOpoT KHCI0poJa B
npupoje. TonIuBo: yrojb U MeTaH. 3arpsi3HeHue BO3/yXa,
ycuJeHue napHuKoBoro a¢pdeKTa, pa3pylieHre 030HOBOI'0
c1051.

Bonopos — 3/71eMeHT U IpocToe BellecTBO. HaxoxjeHue
BO/I0OPO/Ia B IpUpo/e, pU3nYecKue U XUMUYecKue CBOMUCTBA
(Ha mpuMepe
OKCHJAMHU METaJIJIOB), IPUMEHEHUE, CNOCoObl NOAYYEHUS.

B3aI/IMO/I[EI‘/’ICTBl/lH C HeMeTa/UlaMHu H

IMousiTHe 0 KUCA0TaX KMCIOTHI U COJIH.

[OemoHcTpauum

BzaumogelictBue dpocdopa, cepsl U Kese3a C KUCIAOPOA0M
(BO3MOXHO UCIOJIb30BAHNE BU/IE00NBITOB).
OnpeziesieHue COlepKaHUs KHCI0PO/ia B BO3/IYXe.
OmnbITHI, IEMOHCTPUPYIOLLHE YCI0BHSI BOSHUKHOBEHUS U
HpeKpaleHH st TOPeHUs.

Na6opatopHbie U NpakTUYeckue pabotbl

JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LaMHu OKCH/IOB.

IIpakmuyeckas paboma:

Ne 4, [losiydeHHe KUCI0POJa, U3yYEeHHE ero CBOMCTB.
[paktudeckas padora Ne5. [TonyueHue BOIOPOAa U H3YUCHUE
€ro CBOMCTB.

Botuucnenusa
— MOJIEKYJIIPHOM MaccChl KMCI0PO/ia U 030HA Ha
OCHOBaHHWHU aTOMHOM MacChl XHMHUYECKOTO 3JIeMeHTa

PacKpbIBaTh CMBIC/ U3yYaeMbIX TOHSTHH U IPUMEHSTD 3TU NOHATHSA NIPU ONKMCAaHUN CBOWCTB
BellleCTB U UX NpeBpallleHUH C HCI0/Ib30BaHHEM OIOPHBIX CJIOB U KJIMIIE.

XapaKTepHu30BaThb (OMUCHIBATD)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yXa, GU3HUECKHEe U XHU-MUYeCKHE CBONCTBA KHUCJI0PO/Ia, CIOCOGHI €r0 NOJIyYeHHUs,
NprYMeHeHHUe U 3HaueHHe B IPHUPO/ie U XKU3HU YesI0BeKa.

CpaBHHUBATB peakKlMy FOpPeHUsl U MeIJIeHHOTO OKUCJIEHUS C TpeJiBapUTeIbHbIM 00CyK/jeHHeM
napaMeTpOB CpaBHEHHS.

Co6upaTb NpUOOPHI )15 TOJIyYEHHUsI KUCI0po/a (BbITECHEHHEM BOABI U BO3/yXa).

PacrnosHaBaTh ONBITHBIM IIyTEM KHUCJI0PO/J, 10/, KOHTPOJIEM IeAarora.

Hcnosib30BaTh XUMHUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJAeHUs GOPMYJI BEIeCTB, MOJIEKYISPHBIX
yPaBHEHMH XUMHUYECKHX PeaKIHH C yyacTHEM KHCJI0poJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsi3HEHUEM BO3/yXa.

CrnefoBaTh NpaBuUJaM 6e30MacHON PaboThI B 1a60PaTOPHUHU PU UCIT0JIb30BAHUM XMMUYECKOH
nocy /bl 1 060py0BaHUA 10/} KOHTPOJIEM N1eJJarora, a Takxe npaBuJ/aM o6palieHHs ¢
TOPIOYMMH BellleCTBaMHU B ObITY.

[I1aHMPOBATD U OCYIECTB/IATb Ha IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/ieHHs, leJIaTh BBIBO/IBI 110 Pe3yJ/IbTaTaM 3KCIepu-MeHTa 10/, PyKOBO/ICTBOM IleJjarora.

Y4yacTBOBaTh B COBMeCTHOM pa6oTe B rpyIile.
Hcnosib30BaTh NpY BBIIOJHEHUH yUe6OHBIX 33/JaHUH U B TPOLiecce UCC/Ie[0BaTeTbCKOM
JleATeIbHOCTH HayYHO-IOMYJIAPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHus, ClipaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ, pyKoBO/ACTBOM IleJjarora.

BricTpanBaTh pa3BépHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yebHHKa U CIPaBOYHbIX MaTe-
pHaJIOB C OIIOPOH Ha IJIaH, FPaMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN anmapar Kypca
XUMUHU

Tema 7. Boaa. PacTBopsl.
IloHATHE 06 0OCHOBAHUAX

Boga. Ee coctaB. CTpoenue. Mosekybl. Qusuyeckue
ceoticmea 8odbl. Boda kak pacmeopumesb. PacTBOPBL.

PaCKprBaTb CMBbICJT U3y4aeMbIX MOHATHH U MNPHUMEHATDb 3THU IOHATHUA IPU OITUCaHUH CBOMCTB
BelleCTB U UX l'lpeBpaLU,eHI/Iﬁ CIOMOIIbBIO Tegarora.
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(54)

IloHssimue o pacmeopumocmu sewjecms 8 gode. [loHssmue o
HACbIWEeHHbIX U HEHACbIUeHHbIX pacmeopax. MaccoBas 1015
BelllecTBa B pacTBope. PacyeT MaccoBO# 0.1 BellecTBa B
pacTBope (IpoLeHTHAs KOHIeHTPalus).

Xumuueckue ceolicmea 600bl (passodceHue, peakyuu c
HampueM, oKkcudoM Kaavyus, okcudom ceputlV [ToHsmue 06
ocHosaHusiX. Posnb pacmeopog & npupode u 8 XHCU3HU
yesnoeeka. Kpyzosopom 600dvl 8 npupode. 3arpsisHeHUe
HPUPOAHBIX BOA. OXpaHa ¥ 0YMCTKA NPUPOAHBIX BOJ,

[OemoHcTpauum

JJ1IeKTPOJIN3 BOJbl; CHHTES BO/Ibl; B3AUMO/JEHCTBHE BOJIbI C
MeTtassiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BAaHKE
BH/leOMATEPHAJIOB).

PacTBOpeHHe BellecTB € pa3/IMYHON pacCTBOPUMOCTHIO.
HccnepoBaHre pacTBOPOB KUCJIOT U 1eJIOYEH € TOMOILbI0
WH/IUKaTOPOB.

Na6opatopHble 1 NpakTUYeckue pabotbl
IIpakmuyeckas paboma:

Ne 6. [IpurotoBJ/ieHHe pacTBOPOB C ONpese/IEHHON
MaccoBOH Jl0J1ell pacTBOPEHHOTrO BellleCcTBa.

XapakTepHu30BaTh pU3NYECKUE U XUMUYECKHE CBOUCTBA BOJIbl, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX MIPOIECCAaX C ONOPOH Ha ILJIaH U CXeMY.

CocTaBJIATb ypaBHEHUS XUMHUYECKHUX PeaKIUH C yyacTHeM BOJbI C OIIOPOH Ha CXEMY.

O6BACHATD CYLIHOCTD 3KOJIOIMYECKUX TPO6JIeM, CBS3aHHBIX € 3arps3HeHHeM IPUPOJHBIX BOJ,
CroCoObI OUHMCTKU BOJbI OT IPUMECEH, MepbI 110 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/BapUTeJbHOI0 CTPYKTYPUPOBaHUsI MaTepHaJa.

[l1aHMpOBATH M OCYIECTBJIATh Ha TPAKTHKE XUMUYECKHe 3KCIIEPUMEHThI, TPOBOJUTh
Hab6JII0/leHHs, Jie1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIIEpUMEHTA [10/] KOHTPOJIEM Ie1arora, C UCNoJb30BaHUEM KIIHLIE.

CrnenoBaTh NpaBu/aM 6e30MaCHON paboThI B 1a60PaTOPUH NP UCI0JIb30BAHUU XUMHYECKOH
MoCcyZbl U 060pyZ0BaHHUS IO/ KOHTPOJIEM leJjarora.

[IpoBOAUTE BEIUMC/IEHHUS C TPUMEHEHHEeM IOHSTHS «MaccoBasi [0JIs BelllecTBa B PaCTBOpe» C
onopoii Ha GopMyIbL.

HWcnosib30BaTh MpU BBINOJHEHUH YYeOHBIX 33JJlaHUH U B IPOLiecCe UCCIe0BaTeNbCKON
JlesITeJIbHOCTH Hay4YHO-TIONMYJISIPHYIO0 JIMTEPATyPy XUMHUYECKOTO COZlep>KaHUsl, CIpaBOYHbIEe
MaTepuasel, pecypcsl MHTepHeTa o pyKoBOLCTBOM Ie/jarora.

BricTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4eOHHMKa U CIIPABOYHbIX MaTepPHaJIOB, TPAMOTHO UCII0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmapat Kypca XUMHUH I0CJ1e IPeBapUTEbHOrO CTPYKTYPUPOBAaHUs MaTepHaa.

Tema 8. Js1ieKTpoIuTHYECKas
Aucconyanusa. XuMuieckue
peaknuu B pacTBOpax

(54)

Teopust JEKTPOIUTHYECKOH JccoLUanuy.

ONeKTpONUTHYEcKass  AWCCOLHUAIIHS. ONeKTpONnUTH |
HEINIeKTPONUThL. KaTnoHbl, aHHOHBI. Mexanusm ouccoyuayuu
eeujecms ¢ pasnudHbIMU 8uoamu xumudeckot césasu. Ilonamue
ocmenenu ouccoyuayuu. CUIbHbBIE U cla0ble 3JEKTPOIUTHL.
Peakiny moHHOTO OOMeEHa. Y CIOBHS MPOTEKAHHUS PEAKIUi
HOHHOTO 0OMeHa 10 KoHIa. [TonHbIe 1 cokpaléHHbIE HOHHBIE
ypaBHEHUsI peakuuid. XMMHUYECKHE  CBOMCTBA
OCHOBaHMMI U coiel B IpencTaBiIeHuid 00

JNEKTPOIUTHYECKON Aucconmanyi. KauecTBeHHbIE peakny Ha

KHCJIOT,
cBeTe
KaTHOHBl W QHUOHBL: HOHBI XJIOPHA-, OpOMHUI-, HOAHUI-,
cynbdar-, kapOoHAT-, CHIIMKAT-, (hocaT- aHMOHBL, THAPOKCH/I-
HOHBI;
xkenesa (2+) u (3+), menu (2+), IMHKA, MPHUCYTCTBYIOIINE B

BOJHBIX pacTBOpax.

KaTHOHbBI aAMMOHHs, MarHusdA, KaJlblHd, aJIIOMHUHUA,

PackpbiBaTb CMbIC/ M3y4YaeMbIX IOHATUH, a TAKXKe CMbICJI TEOPUU 3JIEKTPOJUTHYECKON
JUCCOLMAlLMK C OTIOPOH Ha CXeMBI.

OOGBSACHATL HPUYUHBI 3JIEKTPOIPOBOJI-

HOCTH BOJIHBIX PAaCTBOPOB C NOMOILIbIO Nefiarora.
CocTaB/IsITh ypaBHEHHUS JUCCOLMALIUM KUCJIOT, LeJI0Yel U coJiel, MOJIHbIe U COKPaLléHHbIe
HMOHHBIE YPaBHEHHS] XUMHUYECKHX peaK[UA HOHHOI'0 06GMeHa.

[ln1aHUMpPOBATh U OCYLECTBJIATH HAa NPAKTUKe XUMUYeCKUe 3KCIIepUMEHTHI, IPOBOJUTH
HabJ/I0/leHUs, AeJ1aTh BIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMEeHTa M0cJIe IpeiBapUTelbHON
paboThI.

CyieloBaTh NpaBUIaM 6e301acCHON paboThI B J1IA60PAaTOPUU IPH KCIT0/Ib30BAHUH XUMUY eCKOM
MoCyZbl U 060pyA0BaHUS IO, KOHTPOJIEM NeJarora.

[Ipon3BOAUTH BbIYUCIEHUS 10 XMMUYECKUM YPaBHEHUSIM.

BricTpanBaTh pa3BEPHYThIE MHUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX HA UHGOPMALUIO U3
y4eO0HHKA U CITPABOYHBIX MAaTEPHAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIA MOHATHHHBIN
annapar Kypca XMMHUH NI0CJle Ipe/iBapuTeIbHOr0 CTPYKTYPUPOBAHUSA MaTepraa.

HWcnosp30BaTh NpU BHINOJHEHUH YUeOHbIX 3aJlaHUH U B IIpoLjecce UCCIeL0BaTeNbCKON
JlesITEeJIbHOCTH Hay4YHO-IONYJISIPHYIO JIUTEPATYPY XUMUYECKOT0 COJlep>KaHusl, CIPAaBOYHbIe
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JleMoHCcTpanuu

JJieKTpHuYecKas IpoBOJHMOCTb PACTBOPOB BeLECTB;
JIBU)KEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

ONBITHI, UJUTIOCTPUPYIOLIE TPU3HAKHU TPOTEKAHUS
peakuui HOHHOTro o6MeHa.

JlaGopaTopHble U MPpaKTHYECKUE

pa6oThbl

Jla6opamopHblii onbim:

PeakIiiuy HOHHOT'0 06MeHa B paCTBOPaXx 3JIEKTPOJIUTOB:
cysabdara meau (1) u ménoun, kap6oHaTa HATpUA U
COJITHOM KHUCJIOTBI, peakiusi HeHTpau3aluu Mexay
TUAPOKCHU/IOM KaJIUs M COJITHOU KUCJIOTOH.
Buruuciaenus

— 110 yPaBHEHUSM XUMHUYECKUX peaKI[ Uit

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCYJIbTalMK C [1eJaroroM

Tema 9. OCHOBHbI€ KJIaCChI
HeOopraHu4eCcKnx
coelUHEHU

(114)

Krnaccudukanys HeopraHu4eckux coeJMHEHUH.

Okcu/bl: coCTaB, Kaaccudukanus (0CHO8HbIe, KUC/A0MHbLeE,
amg@pomepHble, Hecoreobpasyoujue Ha npumepe okcuda
yanepooa Il u okcuda azoma Il), HoMeHKIaTypa [TosyyeHue u
XUMHUYECKHUE CBOMCTBA OKCU/0B (B3aUMO/IeiiCTBHE C
BOJIOH, KUCJIOTAMH, LIEJI0YaMHU ).

OCHOBaHHUS: COCTAB, KJacCUPUKaLus (1eJI0YH U
HepacTBOPHMbIe OCHOBaHHs), HOMEHKJIATYpa, Gusnueckue
Y XMMHUYECKUEe CBOMCTBA (B3aUMOJENUCTBHE C OKCHUAAMHU
HeMeTaJ/JIOB, KUCI0TaMH, COJISIMH), CNOCO6ObI NOAYHeHUs.
Kucnorsl: coctas, kaccupukanusi, HOMEHKIATYPa,
dbusnYecKre U XMMUYeCKHe CBOUCTBA (B3auMO/IeliCTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHUSIMH,
COJIIMM Ha IIPUMePe COJISTHOU ¥ CEPHOM KHUCJIOT), Cnocobbl
nosyyeHusi. Psi ak THBHOCTH MeTaJIJIOB.

Couiu (cpefiHUEe): HOMEHKJIATYPA, CIOCOGLI MOJIyYeHUS,
B3aHMMO/IEUCTBHE COJIEN C METa//IaMH, KUCJIOTaMH,
I1eJ104aMH U COJISIMHU.

'eHeTHYecKasl CBSI3b MEX/Y KJ1aCCaMH HEOPTAHUYECKUX
coenHeHUH. ['eHeTHYecKue paabl. [Tonsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
aIMUHUS): XuMuvecKue ceolicmea ezaumodeticmsue ¢
KUC10mamu u we/s04amu, pas/ioxceHue npu HazpesaHuu.

JemoHcTpauum

06pas1bl HEOpPraHMYECKUX BEIEeCTB Pa3/JIMYHBIX KJIACCOB.
B3sanmMogeiicTBrE pacTBOpa CEPHOM KUCIOThI C OKCU,0M
menu(Il).

Peakuus HelTpasusanuu.
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Ornpenenenne OCHOBHBIX KJIaCCOB HEOPTAHWYECKUX COSAMHEHNUH 110 MIa0IoHYy.

CocraBiieHne cXeM CTPOEHHs OCHOBHBIX KJIACCOB HEOPTaHUYIECKHX COSIUHEHNI Ha OCHOBE
OIIPEICIICHHSI.

Cocrasienre GopMyJs1 OCHOBHBIX KJIaCCOB HEOPTaHUYECKHX COCAMHEHHI U Ha3bIBaHHUE HX IO
MEIyHapOAHOH U TPUBHATBEHOI HOMEHKIIATYPE C HCIIOIb30BAHUEM ONPEETECHHS U TaOIHIBI
PacTBOPUMOCTH.

KnaccuuimpoBanue U3y4aeMbIX BEIIECTB [10 COCTaBY H C60UCHBaM C OTIOPOI Ha ONpeeIeHNus,
CXEMBI ¥ TaOJIHIly paCTBOPUMOCTH.

CocraBiieHne TaOIHIbI TeHETHUECKUX PSIIOB U cXeMBbI «[ eHeTH4ecKasl B3anMOCBS3b OCHOBHBIX
KJIACCOB HEOPTaHUUECKHUX COEIHMHEHUIN» MO/ PyKOBOACTBOM IIE€Arora.

[Iporro3upoBaHue CBOHCTB BEIIECTB HA OCHOBE OOIIMX XUMUYECKUX CBOWCTB H3Y4CHHBIX KJIACCOB,

TPYII BEIIECTB, K KOTOPHIM OHHM OTHOCSITCS C HCIIOIb30BaHHEM cXeMbl «I eHeTndeckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHNYECKHUX COCIHHEHUIN» IOl pyKOBOJCTBOM II€Iarora.

CocraBiieHHEe MOJICKYJIAPHBIX YPaBHEHUI peakuii, WITIOCTPUPYIOIUX XUMUYECKUE CBOICTBA
H3yYEHHBIX KITACCOB U CNOCOObI NOJIyYeH sl BEIIECTB H3YIEHHBIX KIIACCOB, TPYIIL, a TAKXKe
MOATBEPIKAAIONINX TEeHETHIECKYIO B3aNMOCBSI3b MEXIY HUMH, C OIIOPOi Ha BepOaIbHYIO CXEMY B
Ka4eCTBE 3PUTEJILHOM OIOPBI.

CocraBiieHre MOEKYIAPHBIX YpaBHEHHH Peakmuii 1o cxeMaM C IPEeABAPUTENBLHBIM 00CYKICHHEM
BBIOOpa peariupyromyx BEIIeCTB.

Beruncnenue no ypaBHeHHAM XMMHUYECKUX PEaKIMil KonudecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB HIIH IIPOYKTOB PEAKIIH 110 aJITOPHTMY.

[TnaHupoBaHue M OCYIIECTBICHNE HA TPAKTHKE XMMHYECKOT0 SKCIIEpUMEHTA ¥ HAOJIFOICHHS 110
PYKOBOJICTBOM yIHTEIISL.

DopMynMpoBaHUE BBIBOJOB 110 pe3yIbTaTaM 3KCIIEPUMEHTA C UCIOIb30BaHUEM OIIOPHBIX CIIOB.
@®opMyIIpoBaHUE C ITIOMOLIBIO NEAr0ra U BBIIOJIHEHUE NPaBHII Oe30I1acHON paboThI B 1a00paTopuu
TIPY UCTIONB30BAHIY XUMIIECKOH TIOCY Bl M 000pyTOBaHHS.

Vcnionp30BaHye MPHU BBIMOIHEHUH YIeOHbBIX 3aJaHHI U B IIPOLIECCE UCCIIEA0BATENbCKOM A TEIbHOCTH
HAaYYHO-TIOMYJISIPHOM JTUTEPATyphl XUMUYECKOTO COJEP KaHMs, CIIPAaBOYHBIE MAaTEPUATIBI, PECYPCHI
UnrepHera, ocyniecTBIeHHE BEIOOPA 1T0]] PYKOBOACTBOM HAaCTaBHHKA.




BbiTecHeHMe 0iHOTO MeTaslJa [PyTUM U3 pacTBOPa COJIH.

Na6opaTtopHble U NpakTUYecKue paboTbl
JlabopamopHble onvlmbl:

B3aumojeiicTBUE KMCJIOT C METa/LJIaMU.

[losryyeHMe HEPACTBOPUMBIX OCHOBAHUH.
B3auMojeiicTBHEe HepacCTBOPUMbIX OCHOBAHHUM C
KHUCJIOTaMH.

PasznoxeHue rufpokcuaa megu(Il) npu HarpeBaHuUU.
IIpakmuyeckas paboma:

Ne 7. PemieHue skciepuMeHTaJIbHBIX 3a/1a4 110 TEMe
«OCHOBHbI€ KJ1acChl HEOPraHUYeCKUX COeIUHEHUM».

BbiqucneHusi
— 10 YPaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

BricTpanBaHue pa3BEPHYTHIX MMCEMEHHBIX M YCTHBIX OTBETOB C OIOPOH Ha MHPOPMALUIO U3
yd4eOHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHOE HUCIIOIb30BAHIE N3yIEHHOTO IIOHATHITHOTO
anmnapara Kypca XMMHH € UCIOJIb30BaHUEM IUIaHa, OIIOPHBIX CIIOB, JIFOPUTMA.

Pasgen 3. Bew,ecTtso n Xumuuyeckue

peakuum, 44

Tema 10. Xumunueckue peakumm.
OCHOBHble 3aKOHOMEPHOCTHN
XUMUYECKUX peakumit (4u)

Honsimue o cxopocmu xumuueckou peaxyuu. Paxmopel,
eaUsIOWUe HA CKOpocmb xumuyeckoi peaxyuu. Tousmue o
20MO2EHHbIX U 2emepoceHHbix peakyusx. I[lowsmue 06
HeOOPaAMUMbIX ~ XUMUYECKUX — PeaKyusix.
Cmewernue
Ha

obpamumbix U

Ilonamue o XUMUYECKOM pasHosecuu.

XUMUYECKO20  pABHOBECUSL. @aKmOpbl, sausowue

CKOPOCMb XUMUYECKOU PeaKyuu U NOA0ACEHUE XUMUYECKO2O0
pasnogecus. Knaccugpukayus xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSIM.

PackpbIBaTh CMBICI H3ydaeMbIX ITOHATHI U IPUMEHATH 3TH NOHATHS NP ONHCAHUU CBOICTB BELIECTB U
HX MIpeBpalleHui.
KnaccuduuupoBaTs XUMUYECKHUE PEAKIIAH IO PA3IMIHBIM IIPH3HAKAM.

Y craHaBNMUBaTh 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pEaKIiK OT pa3Nu4HbIX (PaKTOPOB MO
PYKOBOCTBOM YUHTEJNS.

[IporHo3upoBaTh BO3MOXXHOCTH NPOTEKaHU XUMUYECKUX IPEBPAILEHUH B pa3IMYHbIX YCIOBHUAX MOCIE
MIpeABAPUTEIHLHON PabOTHL

OnpenensTs OKUCIUTENL U BoccTaHoBUTENb B OBP.

CocTaBIsITh BIEKTPOHHBIH OaaHC peakinu.

[Ipon3BOIUTE BEIYHUCICHHS 10 XUMUYECKIM YPABHEHHSM I10 alITOPUTMY.

BeICTparBaTh pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOH HAa HH(POPMAIIHIO U3 yIeOHUKA U
CIPABOYHBIX MaTEPHAJIOB, TPaMOTHO HCIOIb30BaTh N3YUCHHBIN IOHATUIHBIN amnmapaTt Kypca XUMAN
10CJIe MPEBAPUTEIHLHOIO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonp3oBaTh NpH BEINONMHEHUH YUE€OHBIX 33JJaHUH U B IPOLIECCE UCCIEI0BATENbCKOM AeITeNbHOCTH
HAYYHO-TIONMYJISIPHYIO TUTEPATYPY XUMHUICCKOTO COJEPIKAaHUsI, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
HuTepHera rnocne KOHCYJIBTAIMH C ITEJaroroM.

PacKkpbIBaTh CMBICT H3y4aeMbIX OHATHIA, 8 TAKXKE CMBICI TEOPUH IIEKTPOTUTUIESCKON TUCCOIUAINN C
OIOpPOI1 Ha CXEMBI.

DOBACHATH IPUUUHBI JIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB C MOMOIIIBIO MEAarora.

CocTaBiATh YpaBHEHUS JUCCOLUALINN KUCIIOT, IIETI0YEH U COJICH, TIOJIHBIE U COKPAIEHHBIC HOHHBIC
YpaBHEHHS XHMUYECKUX PEaKIMid HOHHOTO 0OMEHa.

[ImaHupoBaTh U OCYIIECTBIATH Ha IPAKTHKE XUMUYECKUE SKCIIEPUMEHTHI, IPOBOAUTE HAOIIOACHHUS,
JIeNaTh BBIBOJIBI IT0 pe3yIbTaTaM 3KCIIEPUMEHTA MOCIE IPEIBAPUTEIBHOW pabOTHI.

CrnenoBath mpaBuiaM 0€30MacHO paObOThI B JJAOOPATOPUH MIPU UCTIOJIL30BAHUH XMMHUYUCCKON MOCYIBI 1
000pyIOBaHMS O KOHTPOJIEM Ielarora.

[Ipon3BOIUTE BEIYMCIICHHS 110 XUMHYECKHM YPaBHEHHUSM.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha MH(OPMAIHIO U3 yueOHHKa 1
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CIPAaBOYHBIX MaTEPHUANOB, IPAMOTHO HCIIONB30BaTh H3YUEHHBIH MOHATHIHHBIN anmnapaT Kypca XUMUU
TIOCIIe TIPEIBAPUTEIHHOTO CTPYKTYPUPOBAHMS MaTepraa.

Vcnosp30BaTh IPH BBHITOJIHEHNH YIEOHBIX 3aJIJaHUH U B IPOLIECCE UCCIIEI0BATENbCKON eI TebHOCTH
HAYYHO-TIOMYJISIPHYIO TUTEPATYPY XUMUIECKOTO COAEPKAHHSA, CTIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
WuTtepHeTa nociie KOHCYIbTAlUU C IEaroroM

9 KJIACC

(2 4 B HEOEMIO, BCEro 68 1)

MpumepHbie Tembl,
pacKpbiBaloLWMne AaHHbIW pa3gen
nporpammbi,

M KO/IMYECTBO 4acoB, OTBOAMMOE
Ha UX usyueHue

OCHOBHOE coAiep}KaHue

OCHOBHbIE BUAbI AeATeNbHOCTU
obyuatowmxca

Pa3peu 1. BenjecTBo u xuMHu4eckue peakuu (104)
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IloBTOpEHUE U yriiy6IeHne
3HAHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[lepronnueckuii 3axkoH. Ilepuoanyeckas cucremMa XMMHYECKHX
aneMeHTOB [I. Y. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB XUMHYECKHX
3NIEMEHTOB NEPBBIX TPEX MEPHOOB, KAIHS, KaJIbLHUS U UX
COCTMHEHHI B COOTBETCTBUH C IIOJIOKEHUEM JJIEMEHTOB B
MEPUOUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Kraccudukarms 1 HOMEHKJIATypa HEOPTaHMIECKUX BEIECTB
(MeXITyHapOIHAs U TPUBHAIbHAS). XMMHYECKUE CBOMCTBA
BEII[ECTB, OTHOCSIIUXCS K Pa3IMIHBIM KlIaccaM
HEOpPTaHWYECKHUX coeuHeHuil. ['eneTnueckas cBs3b
HCOPraHW4Y€CKMUX BEIIECTB.

CrpoeHne BemecTBa: BUIbI XUMUIECKOH CBSI3H U THITBI
KPHCTAININYECKHUX PEIIETOK. 3a6UCUMOCIb CEOLUCE 6eujecns
OM UX CMpOeHUsL.

XUMIUECKHE PEaKIHH. KIacCUPHUKAIINS XUMIIESCKHX PEaKIHit
0 Pa3JIMYHBIM OCHOBAHUSIM.

Teopwust 3MEKTPOIUTHIECKOH TUCCOIUAIINN

JleMoHCcTpanuu

1. Mojeny KpUCTA/ZTIMYeCKUX PEIIETOK HeOPraHUYeCKUX
Bell|eCTB.

2. KopotkonepuonHas U JNIMHHOIEPHOIHAS (HOPMBI
IMeproamdaeckoit cHCTEMBI XUMUYECKUX 3JIEMEHTOB

J. . Menneneesa

[paktudeckas padora Ne§ «Peakiim HOHHOTO 0OOMeHa»
IMpaxTnueckas padora Ne 9 «KauecTBeHHBIE peaKIMU HA HOHBI
B pactBope".

KontponsHas pabota Ne6 «JmekTponuTriecKas JUCCOHAIHD)

XapaKTepHu30BaTh XMMUUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX EPHUO/I0B, KAIUS U KaJIbLUS 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /Jl. . MenzesieeBa c onopoi Ha airOpUTM.

KnaccuduumpoBaTh U Ha3bIBaTh HeOpraHMYeCcKHe BellleCTBa U3y4eHHbBIX K/JacCOB C ONOPOH Ha
cxeMy, TabJIMILy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XUMHUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJI1aCCOB, OTBEPK/AATh
CBOMCTBA NpUMepaMH MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMHUYECKHX peaKL[Ui C OIIOpOil Ha cxeMy.

OnpefiesTh BUJ XMMHUYECKOH CBA3U U TUIl KPUCTALJIMYECKOH PEIIETKH BellleCTBa C OOPOH Ha
cXeMy.

[IporHo3upoBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS N10CJIE IIPeABAPUTENBHOIO
pas6opa.

BeicTparBaTh pa3BEépHYThIE MMCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOH Ha
MHPOpPMaLMIO U3 y9eOHHUKA U CIPaBOYHBIX MaTepHasIoB, FPAMOTHO HCI0JIb30BAaTh U3y4YeHHbIH
NOHSATUHHBIN annapar Kypca XUMHUH.

HWcnosib30BaTh NPU BINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLLeCCe UCCIe[0BATEIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTePaTypy XUMUUYECKOI'0 COZlepP>KaHUsl, ClIpaBOYHble
MaTepuasel, pecypcsl UHTepHeTa 10/ pyKOBOJCTBOM Ilefjarora.

PackpbIBaTh CMBICI TEOPUH YIEKTPONUTHIECKOH auccoruanun. OObSCHAT IPHIHHBI

9IIEKTPONPOBOIHOCTH BOAHBIX PACTBOPOB;

CocTaBiaTh ypaBHEHHUS AUCCOLMALMN KUCIIOT U ILETI04YeH, IOJTHbIE U COKPAILEHHbIE XUMHYECKHUE

YpaBHECHUS XUMUYECKUX peaKIII/Iﬁ HOHHOI'0 OOMEHa.

Pa3aen 3. HemeTtasiibl

U MX coeJMHeHUA (24 4)

Tema 3. 061asa
XapaKTepuCcTUKa
XUMH4YeCKHUX 3/1eMeHTOB VIIA-
rpynisbl. I'ajoresnl

(44)

O6uias xapaKTepucTHKa rasioreHoB. 0CO6eHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JJIs1 HUX
cTeneHU okucaeHus. CTpoeHUe U GpU3UUeCKHe CBOHCTBA
MPOCTBIX BEIECTB — rajloreHoB. XMMHUUYECKUe CBOMCTBA Ha
npuMepe xyopa (B3anMo/IelCTBYE C MeTaJIaMH,
HeMeTaJ/lJlaMU - BOLOPOZOM U KUCJI0POJ0M,
wesnouamu).XnopoBogopo. CossiHasi KUCJI0TA,
XUMHUYECKUE CBOMCTBA, ho/1yYeHUe, TIPUMEHEHHE.
KayecTBeHHbIe peaKIMy Ha TaJIoTeHU-UOoHbI. Jelicmaue
X/10pa u XA10p08000p00a HA OP2AHU3M Hes108€eKd.

O6BACHATD 0611 e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX COeJMHEHUH B
npejiesiax MaJlbIxX IIEPUO/IOB U IJIaBHbIX NOATpyI [leproAnvyecKor cHCTeMbl XUMUYECKUX
3JIEMEHTOB C Y46TOM CTPOEHHS UX aTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepHu3oBaTb pU3NUeCcKHe U XUMHUYECKHe CBOMCTBA NPOCThHIX BEIeCTB rajloreHoB (Ha
pHUMepe XJ10pa) U CJOXKHBIX BellleCTB (XJIOPOBOJOPO/a, XJIOPH/ia HATPHUSA), CIOCOBBI UX
M0JIy4YeHHs], TPUMeHEHHe U 3Ha4eHHe B IPUPOJie U XKU3HU YesloBeKa I1ocie
CTPYKTYpUPOBAHUS MaTepHraJa.

OnpefiesisiTh raJIOT€HU/-UOHBI B PaCTBOPE C UCII0JIb30BaHHUEM TabJ U1kl "XapaKTepHble
peakiy Ha aHUOHBI".

[11aHMPOBATh U OCYILECTBJIATh HA NPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTBI, IPOBOAUTD
HabJII0/IeH U, Zie/1aTh BbIBO/IBI 110 pe3yJ/IbTaTaM 3KCIIePUMEHTA [10CJIe IPeABapHUTETbHON
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BaxkHel1Me xJI0pUbl U UX HAX0X/eHHe B IPUPOJe.

JleMoHCcTpanuu

BupeoMaTepualibl: raJoreHbl U MX CO€JUHEHHS.
O6pasibl XJI0pU/IOB.

JlabopaTopHble ¥ NPpaKTUYECKHUE PAGOThI
JlabopamopHulii onsim:

PacnosHaBaHue xJ10pUA-HOHOB.

paboThI.

CrnesfoBaTh NpaBUJIaM 6e30MacHON paGoThI B JaGOpaTOPHU ITPU UCI0JIb30BAaHUH XUMUYECKOH
NoCy/ibl ¥ 000pyA0BaHUSA MO/, PYKOBOJCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOX Ha MHPOPMaLHIO U3
y4eOHHMKa U CIPAaBOYHbIX MAaTEpPUAJIOB, TPAMOTHO UCII0/1b30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHH.

HWcnosb30BaTh NpH BHINIOJHEHUH YYeOHBIX 33JaHUH U B IPOIeCCe UCCJIeI0BATENbCKON
JleATeJIbHOCTH HayYHO-IONYJIIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. 061asa
XapaKTepuCTUKa
XUMH4YEeCKUX 371eMeHTOB VIA-
rpynimsl. Cepa u eé
coeauHeHus (5 4)

O611as1 XxapaKTepUCTHKA 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHMSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJ/1s1 HUX CTelleHH okucieHus1. CTpoeHUe U
dur3nyecKre CBOMCTBA MPOCTHIX BELECTB — KUCJIOPOAA U
cephl.

AnnorponHbie MogUGUKALMY KUCI0POAA U CEPBI.
XuMHYyecKue CBoHcTBa cepbl. CEpOBOIOPOJ, CTPOEHHE,
dusnyecKkre U XMMHYeCKHe CBONCTBA (KUCIOTHBIE U
BOCCTAaHOBHUTebHBIE). OKCHU/IBI Cephbl KaK PeACTaBUTENN
KHCJIOTHBIX OKCHZ0B. CepHas KUCI0Ta, pusndeckue

Y XUMHYecKHe CBOHCTBA (00LIMe KaK NpeiCTaBUTE s
KJIacca KUCJOT U cnequdpuyecKue), IpuMeHeHUE.
CepHuUCTas KUCJIOTA.

Xumuyeckue peakyuu, nexcaujue 8 0CHO8e NPOMbIUIEHHO20
cnoco6a nosyveHust cepHoli kuciomul. Conu cepHoM
KHMCJIOTBI, KaueCTBEHHAas peaKLysl Ha Cy/1bdaT-HOoH.
HaxoxzeHue cepbl ¥ €€ coeJUHEHUH B IPUPO/JE.
Xumuyeckoe 3az2psasHeHue oKpyxcarouell cpedsl
coeduHeHUsAMU cepbl (KUc10mHble 000U, 3a2ps3HeHUe
803dyxa u 8000émMo8), cnocobbl e2o npedomaepaujeHusl.

JleMoHCcTpanuu

Kosnexkuuu (BuseomMaTepHasibl): cepa v e€ CoeIMHEeHUS.
O6yryinBaHMe caxapa NoJ fAelcTBreM
KOHLIEHTPUPOBAHHOM CEpHOU KHUCJIOTHI.

JlaGopaTopHble U NPAKTUYeCKHe paGoThl
JlabopamopHble onbimbi:

O6HapyxeHHUe CyJbdaT-HOHOB.

B3aumMoieficTBre pa36aB/IeHHOM CEPHON KUCJIOTHI C
LMHKOM. Beryucaenus

10 ypaBHEHUSIM XUMHUYECKUX PeaKIHii;

O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1leMeHTOB VIA-rpynnel 1 ux
coelMHEHUH
C Y4ETOM CTPOEHUS UX aTOMOB C ONOpoi Ha cxeMy "M3MeHeHHe paZilyCcoB B OArpynnax".
XapakTepu3oBaTb GpU3UYECKHE
Y XMMHYeCcKHe CBOWCTBA IPOCTOTO BelleCTBA CePhl U eé coeJUHEeHUH (CepoBOL0POAA, OKCH/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1baTOB), CHOCOOBI UX NMOJIyYeHHUs, IPUMeHeH e U 3HaueHue
B IpUpO/ie U XKU3HU YesI0BeKa C OTTOpPOo Ha CXeMy U IJIaH.

OnpezensiTh HaJU4YKe Cy1bGaT-HOHOB B pacTBODE.

O6BACHATD CYLIHOCTD IKOJIOTMYECKUX IP06JeM, CBS3aHHBIX C TepepaboTKOHN coeJMHEHUH cephl
MocJie CTPyKTYpUPOBaHHUsI MaTepHaJa.

[I1aHnpoBaTh U OCYIIECTBIATh HAa TPAKTHKe XUMHUYeCKHe IKCIIEDUMEeHThI, IPOBOJUTh
HabJIl0jeH s, fieJlaTh BIBO/JbI 110 pe3y/ibTaTaM 3KCIlepMMeHTa.

CienoBaTh NpaBU/IaM 6e30MacHON PaboThI B JJAGOPATOPUU NPH UCTIO0JIb30BAHUU XUMUYECKOH
nocy/ibl 1 060py/J0BaHUA MO/, PYKOBO/CTBOM IeJjarora.

[Tpor3BOANUTE BEIYMCAEHHSA N0 XMMHUYECKUM yPaBHEHHUAM 110 aJITOPUTMY.

Hcnonb3oBaTh NpH BbINOJHEHUHU y4eOHbIX 3alaHUI TEKCThI yue6HUKA, CIpaBOYHbIe
MaTepuasbl ([lepuoaudeckyro cucTeMy XMMUYeCKUX 371eMeHTOB /. Y. MeHzenieeBa, TabauILy
pPacTBOPHUMOCTH KMCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKU I PA/J| HalpsXKeHUH
MeTaJJoB).

Hcnoab3oBaTh NpY BbINOJHEHUH yue6-

HBIX 33JJaHUH U B IPOLieCcce CC/IeJ0BATEIbCKOU e TeIbHOCTH HayYHO-TIONYJIIPHY0 JIUTepaTypy

XMMHYECKOTO0 COZlepKaHus, CIpaBOYHble MaTepUaJibl, pecypcbl UHTepHeTa

1ocJie KOHCYJ/IbTallMHy C IearoroMm
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Tema 5. O6mas
XapaKTepUuCTUKA
XUMHUYECKHX 3J1eMeHTOB VA-
rpynnbl. A3oT, docdop u ux
coeMHEeHMs

(74)

06111281 XapaKTepUCTUKA 3JIEMEHTOB VA-IpymIbl.
Oco6eHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JI/I1 HUX CTelleHH OKUCJIeHH.

A3oT, pacnpocTpaHeHHe B IpUpoAe, GU3nyecKue U
XUMHYECKHE CBOHCTBA (B3aUMOJeCTBHE C MeTaI/IaMU U
HeMeTa/UIaMH - KUCJI0pOJIoM U BoopooM). KpyroBopoTt
a3oTa B IIpHUpoOJie.

AmMuak, ero pusryeckre ¥ XMMUYeCKHe CBOMCTBA
(oxHCJIEHME, OCHOBHBIE CBOWCTBA BOJHOTO PacTBOpa),
nosyveHue u npruMeHeHue. Cosii aMMOHUS, UX PpU3UYecKre
Y XUMH4YeCcKHe CBOHCTBA (pasJioKeHNe, B3aUMO/leHCTBUE
Co IleJI0YaMHU), TpUMeHeHHe. KayecTBeHHas peakLys Ha
HMOHbI aMMOHMUSI.

A3oTHas KUCJI0Ta, eé GU3nuecKre U XUMUYECKHe CBOMCTBA
(ob61Me Kak MpeJCTaBUTe s KJIacca KUCIOT U
cnenuduryeckue). A3oTrcras KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIEH aMMOHHUSA B Ka4eCTBe MHUHepaIbHbIX
yA00peHU .

Xumuueckoe 3azpsisHeHUe oKpyxcarowel cpedbl
coeduHeHusiMU azoma (KucsaomHowie doxcdu, 3aepsi3HeHue
8030yxd, N048bl U 8000EM08).

®ocdop, ar1omponusie modugukayuu ocgopa,
dusuvecKkre U XUMUYECKHUE CBOUCTBA (B3aUMOJENUCTBHUE C
MeTaJ/lJIaMH, HEMEeTaJIJIaMU, KOHYeHMpPUpOB8AHHOU A30MHOL
u cepHoll kucaiomamuy).

Okcug dpocdopa(V) u dpochopHas kucioTa, pusndeckre U
XUMHYECKHe CBOUCTBA, NNoJiyyeHHe. KauecTBeHHas
peakuus Ha GocdaT-HUOHBL

Hcnonb3zoBaHue ¢pochaToB B KAUECTBE MUHEPATbHBIX
yA0OpeHUH. 3arpsA3HeHNe IPUPOJHBIX BOJLOEMOB
docdaramu.

JleMoHCcTpanuu

Kosnnekuuu: pocdop u ux coeUHEHUSI.

B3aumMo/ielicTBrE KOHLIEHTPUPOBAHHOW a30THOU KUCJIOThI
C MeJiblo.

JlaGopaTopHble U IPaKTHYeCKHe paGoThl
JlabopamopHble onbimbol:

1. BsauMogeicTBHE coJieli aMMOHHUS C L[E0YbIO0.

2. O3HaKoMJIEHHE C 06pa3LaMy a30THBIX U GOCHOPHBIX
yA06GpeHuH.

Ilpakmuyeckas paboma:

Ne 10. [TosiyyeHHe aMMHUaKa, U3yyeHUe ero CBONCTB.

OO6BSCHATH 06IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3J1eMeHTOB VA-Trpymbl U UX
coelMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepH30BaTb PU3HYECKHE U XUMHUYECKHe CBOWCTBA NIPOCTBIX BelLleCTB a30Ta U pocdopa u
HX COe/IMHEHUH (aMMHUaKa, CoJlel aMMOHUs1, a330THOM KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopnoit kucaoThl, pocdaToB), CIOCOOLI UX MONYyUEHUs, IPUMEHEHHE U
3Ha4yeHHe B IPUPO/e U XKU3HU YeJI0BeKa C UCI0JIb30BAaHUEM CXEMBI.

OnpezensiTb HOHBI aMMOHHUSA U pocdaT-NOHBI B paCTBOPE C UCI0JIb30BAHUEM TABJIHLbI
"XapakTepHble peaKl[M1 Ha KATUOHBI U aHUOHBI".

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX IPO6JIeM, CBSI3aHHBIX C HAX0XK/JEHUEM COeIMHEHUH
asoTa u pocdopa B OKpy:Karoliel cpeje.

[I1aHUpOBATh U OCYLIECTBJIATh HA NPAKTHKe XUMUYECKHe SKCIIEPUMEHTbI, IPOBOJUTh
HabJII0/leH NS, eJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CiefoBaTh NpaBUIaM 6e30n0acHOM paboThl B J1IaG0PAaTOPUHU PHU UCIOIb30BAaHUM XMMUY€ECKOMN
ocy/ibl 1 060py/JOBaHUSI.

[Ipou3BOANUTH BBIYUCIEHHS 10 XUMUYECKUM YPABHEHHUSIM.

Hcnosib30BaTh Npy BBIIOJHEHUH yUe6HBIX 3aJaHUH TEKCThI y4eOHUKA, CIPaBOYHbIE
MaTepHaJbl (IepHoANYECKYIO CUCTEMY XMMUYeCKHX 3/1eMeHTOB /I. M. MeHiesieeBa, TabuLy
pacTBOPHMOCTH KUCJIOT, OCHOBAHUH U COJIEH B BOZE, 3JIEKTPOXUMHUYECKUH PsJl HANPsPKEHUH
MeTaJlJIOB).

Hcnosib3oBaTh NPU BbINOJIHEHUH yUe6OHBIX 3a/JaHUH U B IIpoliecce KUccie0BaTelbCKON
JleATeIbHOCTH HayYHO-IOMYJIAPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHus, ClipaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJjie KOHCYJIbTALMH C Iearorom
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Buruuciaenus
— 10 ypaBHEHHUSIM XUMHUUYECKUX PeaKLUuH
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Tema 6. 06112 XapaKTepuc-
THKa XMMHUYeCKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHHMH U UX
coeiNHEeHUs

(84)

Yriepoj, a/sioTponHble MoaubuKanuy (rpaduT, aaMas),
pacnpocTpaHeHHe B IpupoJie, u3ndeckue U XMMHUYECKH e
cBocTBa. Afcop6uus. KpyroBopot yriieposa B IpUpoze.
OKcH/ABI YI/Ieposia, UX GU3UUECKHEe U XUMUYECKHE
CBOWCTBA (B3aMMO/JENCTBHE C META/UIAMHU, HEMETAJIAaMH,
KOHYeHmMpupoB8aHHOU a30mHOl U cepHOl Kuc1omamu), ux
JlelCTBYe Ha XMBble OPraHU3MBbI, No/1yYeHue

U IpUMeHeHHe. IKo102uveckue npobaeMbl, C83aHHbIE C
okcudom yaaepoda(1V); zunomesa 24106a1bH020
nomenJ/ieHusl KAUMama; NapHuUKoswvill aggekm.

YrosibHas KUCI0Ta U €€ coJii, uX GU3nyecKre U
XMMHYecKHe CBOHCTBA, Noy4eHue U IpYMeHeHue.
KauecTBeHHast peak1ysi HA KAPGOHAT-HOHBI.
HcnoavzosaHue kapb6oHamos 8 6blmy, MeduyuHe,
NpoMblIUIEHHOCMU, CeAbCKOM X0o3silicmae.

Kpemnu#, ero pusmyeckre 1 XuMU4ecKre CBOUCTBa (Ha
npuMepe B3aUMOJIeHCTBUSA C MeTa/lJIaMH U HEMeTaJ/lJlaMu),
no/y4eHue u npuMeHeHue 8 3/1eKmpoHuUKe.

CoeduHeHus KpemHus 8 npupode. Obujue npedcmagaeHus 06
okcude kpemHus(IV) u kpemHuegoll kucaome. Cuaukamswi, ux
ucno/1b308aHue 8 6bimy, MeduyuHe, NPOMbIULIEHHOCMU.
Baosic-Hetliwiue cmpoumeibHble Mamepuasl: Kepamuka,
cmek/0, yeMeHm, 6emoH, scesne306emoH. [Ipob.aembl
6e30NACHO20 UCNO0.16308AHUSI CMPOUME/ILHBIX MAMEPUAI08
8 N08CeJHEBHOU HCU3HU.

JleMoHCcTpanuu

Mojenu KpuCcTa//IMYeCKUX PEMETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJLIepeHa.

Ajncop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yraéwm. [IpoTuBoras.

BuseoMarepuasibl: CUJIMKATHAsI IPOMBIIIJIEHHOCTb.
Mojesiu MoJIEKYJ1 OpraHUYeCKUX BEIeCTB.

JlaGopaTopHble U NpaKTH4YeCKHe paGoThl
JlabopamopHblii onbim:

KauyecTBeHHas peakijys Ha KApOOHAT-UOH.
IIpakmuyeckue pabombl:

Ne 11. IlosiydyeHue yryIeKUCJI0TO ra3a U U3ydyeHue ero
CBOMCTB.

Ne 12. PenieHue skciepuMeHTabHbIX 33424 [10 TEMe
«HemeTasb».

Buvruucaenus
110 YpPaBHEHUSIM XUMHUYECKUX PeaKLUi
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OO6BSCHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-rpynnsl U ux
coelMHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepH30BaTb pU3HYECKHE U XUMUYECKHe CBOWCTBA NPOCTBIX BelLleCTB yIiepoJa U
KPEMHHS U UX COeJUHEHUH (OKCHU/IOB YIJIepOo/ia, yTOJbHOM KUCJIOThI, Kap6OHATOB, OKCH/A
KpPEMHUsl, KpEMHUEBOH KU CJIOTbI, CUJIMKATOB), CIOCOOBI UX MOJIy4Y€HHs], IPUMEHEHHE
Y 3HauYeHHe B IPUPO/Jie U )KU3HU YesI0BeKa.

OnpenensTh KAp60OHAT- U CUJTMKAT-

HOHBI B pacTBOpe.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX IP06JIeM, CBS3aHHBIX C HAX0XK/JEHUEM YTJIEKHCJIOr0 ra3a
B OKpY’Kalollel cpeje.

[I1aHMpOBaTh M OCYLECTBAATh HA IPAKTHKe XMMHUYEeCKHe 3KCIIePUMEHTHI,

[IpoBoAUTE Ha6II0JeHH, ieJIaTh BBIBO/bI [10 Pe3yJIbTaTaM SKCIIepHMeHTa 1ocJie
npeABapUTeNbHON paboThI.

CiefoBaThb NpaBUIaM 6e30nacHOM paboThl B J1abOpaTOPUU NPH UCIOIb30BAaHUH XMUMUUECKOHN
MoCyAbl U 060py0BaHHUS.

Hcnosib30BaTh Npy BBIIOJHEHUH yUe6HBIX 3aJaHUH TEKCThI y4eOHUKA, CIPaBOYHbIE
MaTepHaJbl ([lepuosnyeckyro cucTeMy XMMHUYeCKUX 31eMeHTOB /I, M. MeHesieeBa, Tabuiyy
pacTBOPHMOCTH KUCJIOT, OCHOBAHUH U COJIEH B BOJIE, 3IEKTPOXUMHUYECKUH Psifi HANPsKeHU
METAJIJIOB) MOCJIe KOHCYJIbTALMU C I€AaroroM.

Hcnosib30BaTh NPU BBINOJHEHUH yUe6GHbIX 3a/JaHUH U B IIpoliecce KUccief0BaTelbCKON
JleATeIbHOCTH HayYHO-IOMYJIAPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHus, ClipaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paszge 2. MeTa/uibl M UX coeguHeHus (20 4)

Tema 7. O6111e CBO¥CTBaA
MeTaJlJIOB
(44)

06wuias xapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB —
METaJIJIOB Ha OCHOBAHHUH HX MOJIOXKEHUS B
[lepruoanyecKoii cucTeMe XHMUYECKUX 3JIEMEHTOB

JI. . MeHpeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTa/lJI0B. MeTasinyecKasi CBA3b U MeTa/lJIndecKast
KpUCTaINYecKasi peléTKa. JJIeKTPOXUMUYECKUH psif
HanpsbKeHUH MeTaioB. Pusndeckue U XUMUYECKHE
CBOMCTBA MeTaJIJIOB (B3aUMO/leeiCTBHE C KHCJIOPOZOM,
BOJI0M, KucioTamMu). O6wue cnocobbl NOAYYeHUs:
Memannos.

Ilonsamue o koppo3uu Mema.108 U OCHOBHblE CNOCOObL
3awjumsl om Koppo3uu. Cniaswl (cmasb, 4yayH,
dropaaroMuHull, 6poH3a), UX npuUMeHeHue 8 6bimy u
NPOMbIULIEHHOCMU.

JleMoHCcTpanuu

O3HakoMJIeHHe C 06pa3liaMy MEeTAJIOB U CIJIABOB, UX
bH3MYeCKUMU CBOMCTBAMU.

Mojenu KpUCTa/LJIMYECKUX PELIETOK META/IJIOB.
Bujeomarepuasbl: KOppo3us MeTaJlJIOB.

JlaGopaTopHble U NpaKTUYECKHE PAGOThI
Jla6opamopHble onbimbl:

O3HakoMJIeHHe C 06pa3liaMH CIIJIAaBOB METAJJIOB.
3aBHUCHMOCTb CKOPOCTH PeaKILMK MeTaslIa C KUCJIOTOH OT
NpUPO/bI MeTaJIA.

Bovruucaenus
M0 YPaBHEHU M XUMHUYECKHUX peaKIHui.

PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHUN U IPUMEHATb 3TH NOHATHUS PY ONMCAHUU CBOUCTB
BeLECTB U UX NPEeBpalleHHH.

OGBSCHATD 061IMe 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJJIOB U UX
COeJMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepH30BaTb CTPOEHHE METa/IJIOB, 06111He GHU3UYeCKHe U XUMUYeCKHe CBOMCTBA MeTaJlJIOB.

XapaKTepH30BaThb 00LIHE CIIOCOOHI OJIYyYeHHUSI METAJIJIOB I10C/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CienoBaTh NpaBUIaM 6e30MaCHON PaboThI B JJAGOPATOPUH NPH UCIO0JIb30BAHUHU XUMUYECKOH
nocy/ibl 1 060pyJOBaHUS.

[Ipon3BOAUTD BBIYMCIEHUS 10 XUMUYECKUM YPABHEHHUSIM.

Hcnosb30BaTh NPU BbITOJHEHUH YUeOHBIX 3a/laHUM TeKCThI yyeGHUKa, ClIPaBOYHbIe
MaTtepuassl ([leproanyeckyro cucTeMy XMMHYeCKuX jieMeHTOB /JI. U. MenzeneeBa, Tabuiy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U CoJIel B BOZe, 31eKTPOXUMHUYECKUH A, HAaNPsXKeHU
MeTaJJIoB).

Hcnosnb3oBaTh NpH BEINOJHEHUH y4eGHBIX 33/JaHUH U B IPOLiecce HCCle[0BaTebCKON
JleTeIbHOCTH HayYHO-IOMYJIPHYO0 JIMTEPATYPY XUMUYECKOT'0 COZlePXKaHUS, CIPAaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa nocjie npeBaprUTeNbHON KOHCYJIbTALIMY C 1eJaroroM

Tema 8. BaxkHeiimue
MeTaJL/Ibl H UX COeAUHEeHU A
(16 4)

[[lenounbie MeTasbl. [TosioxxeHue B [lepuoguueckoi
CHCTeMe XUMHUYeCKUX 3yieMeHTOB /. U. MeHzeneeBa,
cTpoeHUe aToOMOB. Haxox/jeHue B Ipupoje.
dusnyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe

HaTpUud U KaJII/IH). OKCI/I,ZLbI U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe LeI0YHBIX MeTaJIJIOB U UX COeJUHEHHUH.
[lles109HO3eMeIbHBIE MeTaJl/Ibl MarHUH U Ka/lbLUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoii cucteme
xuMHuyeckux asieMeHTOB /J[. U. MeHienieeBa. HaxoxxieHue B
npupoge. Pusnyeckue U XMMUYeCKHe CBOHCTBA.
BaxkHe#me coejuHeHUs Kaablus (OKCUJ, TUAPOKCUJ,
con). Kécmkocmb 800wl U cnocobbl e€ ycmpaHeHusl.

O6BACHATD 0061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-MeTaJJIOB B IPyIIax U
HX COeIMHEHHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepH30BaTh GU3NUECKHE U XUMUYECKHE CBOHCTBA IIPOCTHIX BEIECTB METAJIIOB U UX
coelMHeHUH (OKCU/I0B, TUAPOKCHUIOB, COJIEH) C OOPOH Ha CXeMY, CIOCOObI UX ITOJTyYEeHH S,
NpUMeHeHHe U 3HaYeHHe B IPUPO/ie U XKU3HU YesIoBeKa.

PacrnosHaBaTh € MOMOLIbIO KAYeCTBEHHBIX PeaKL i HOHBI METAJIIOB (MarHus, aIlOMUHUSA, [IUHKA,
»KeJie3a, MeJiy) C UCII0JIb30BaHHEeM TabJIHLbl "XapaKTepHble peaKI[My Ha KATUOHBI .

[11aHUPOBATh U OCYLIECTBJISTh HAa IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTDI, TPOBOIUTD
HabJII0JeH 1S, ZieJlaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepHMeHTa.

CrejoBaTh paBuUJIaM 6e30MacHOM paboThI B 1a60PaTOPHUHU MPH UCIT0JIb30BAHUN XMMHUYECKON
ocy/ibl ¥ 060pyAOBaHHUS.

[IpoM3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPABHEHHUSIM.
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Amromunuit. [lonoxenue B [lepuoguveckoii cucrteme
XHMHUYeCcKUX 31eMeHTOB /|. U. MeHJesieeBa, cTpoeHre
aToma. HaxoxxzeHue B npupojie. Pusndeckue u
XHUMUUecKUe cCBoicTBa. AMGOTepHbIE CBOMCTBA OKCU/A U
TUAPOKCUAA.

XKene3zo. [losoxxenue B [leproanyeckoi cucteme
XUMHUYecKux 3jeMeHTOB /I. . MeHzeneeBa, cTpoeHue
aroMa. HaxoxxeHue B npupoge. Pusnueckue U
XUMHUYeCKHe CBOUCTBA. OKCUAbI, THAPOKCH/IbI U COJTH
xesnesa(ll)

u xene3a(lll): coctas, cBoMCTBa U nosyyeHue.

JleMoHCcTpanuu

BzauMogelicTBUe HAaTPUSA C BOLOM.

OkpalirBaHUe JlaMeHU MOHAMU HaTpHUs U KaJlusl.
OkpalirBaHUe MJlaMeHH HOHAMU KaJIbLIUsL.
B3aumojeiicTBrEe OKCH/Ia KaIbI[Us C BOJIOM.
BuseomaTepuasbl: ropeHUe XeJse3a B KUCJ0POe U XJI0pe.

JlaGopaTopHbI€e U NPAaKTHYEeCKHE PaGOThI
Jla6opamopHble onbimvl:

O3HakoMJIeHHe ¢ 06pa3liaMu aJIlOMUHUSA U €ro CIJIaBOB.
AmboTepHble cBOHCTBa F’MAPOKCHAA ATIOMUHHUS.
KavecTBeHHbIe peak1iMy Ha MOHBI XKeJe3a.

’écTkocTb BOAbI U METO/ABI €€ YCTPAaHEeHHsl.
IIpakmuyeckue pabombwi:

Ne 10. PemieHue skcnepuMeHTabHbIX 337424 [10 TEMe
«MeTasnibi».

Buvruucaenus
110 ypaBHEHHUAM XMUMHUYECKHX peaKk Ui

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBEThI C ONIOPOH Ha UHPOPMALMIO U3
y4yebHUKa U CIPAaBOYHBIX MaTepHa/IOB, TPAMOTHO UCNOJIb30BATh U3y4eHHbIH MOHATUHHBIN
anmnapar Kypca XMMHH.

Hcnosnb3oBaTh NpH BEINOJHEHUH YUe6OHBIX 3aZlaHUi U B IIpoLiecce UCCaef0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJIPHYIO JTUTEePaTypy XMMUUECKOr'0 COAep>KaHus, CIPaBOYHbIe
MaTepHuaJbl, pecypcbl MHTepHeTa

Pasgen 3. lepBOHavaibHble XUMUYECKUE NOHATUA 06 OopraHn4Yeckux seliecrsax, 10y

Tema 9. NepBOHaYabHble
XMMUYECKME NOHATMA 06
OpraHuWYyecKux BeLecTBax

O6uiue npesacTaBieHuss 06 O0COGEHHOCTSX COCTaBa U
CTPOEHHMsI  OpraHUYecKHMX  COeJMHEHUH  yrJjepoja.
[lepBoHavya/bHble MOHATHS 06 OpraHUYeCKHUX BellecTBax
KaK O COeJJMHEHUsX yriepoja (MeTaH, 3TaH, I3THJIEH,
aleTUJIEH, 3TAHOJI, TJIMIEPUH, YKCyCHas KucaoTa). Hx
cocmag u xumuveckoe cmpoeHue. Kaaccugukayus
opzaHuyeckux geujecms. [IOHSITHE 0 GHOJIOTMYECKH BaXKHBIX
BellleCTBaX: KUpax, 6esKaX, yrJieBoJaX — WU HUX pPOJIH B
YKU3HU YesioBeKa. MamepuaibHoe eQUHCME0 0p2aHUu4ecKux

OGBSACHATH NPUYNHBI MHOT006Pa3Hs BeLleCTB, HJIJIIOCTPUPOBATh B3aHMOCBSI3b
HeopraHu4ecKux coeIMHEHUH yIepo/a U OpraHu4ecKux BelleCTB 110/, PyKOBOACTBOM
yuuTesIs.

O6BACHATD YC/I0BUSA 6€30I1aCHOI0 UCII0/Ib30BaHHUS BellleCTB U XUMUYECKUX PeaKLUH B GbITY.

XapakTepH30BaTh POJIb XMMUHU B Pa3JUYHbIX chepax AesTeJbHOCTH JIIo/iel, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsAeMble B >)KN3HM COBPEMEHHOTO0 YesI0BeKa.
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U Heop2aHu4eckux coeuHeHul.

[IpupoiHble UCTOYHUKH YTJIEBOZOPOAOB (YroJib,
NPUPOJHBIN ras, HeQpThb), NPOAYKTHI UX TepepaboTKU, UX
POJIb B OBITY ¥ HPOMBILIIJIEHHOCTH.

Paspeu 4. O6o6uieHune marepuaia o Kypey «Heoprannaeckas xumus»(4 4)

Tema 10. Xumus u okpyxaronas
cpena, 1

HoBble MaTepuaJibl M TeXHOJIOMU. BemecTBa u
MaTepHasIbl B IOBCEJHEBHON )KU3HU YesoBeKa. XUMHS U
3J0poBbe. be3onacHoe UcnoJ/ib30BaHUE BELECTB

Y XMMUYECKUX peaKl Uil B ObITY.

OCHOBBI 3K0JIOTHYECKON IPAaMOTHOCTU. XUMHUYECKOE
3arpsi3HeHH e OKpYKamwllel cpeibl (MpeaeasbHo
JonycTuMasi KoHIeHTpauus Bemects — [1/1K).

Posib XMMUM B pellieHUH 3KOJI0THYeCKHUX pobJieM

06o06ueHne MaTepyasa o
Kypcy «HeopraHuveckasi
XUMHA», 34

O60611eHMe U cHCTeMaTH3alUA 10 KypCy
«Heopranudeckast XUMHsI»

XapaKTepHu30BaTh pOJib XUMUH B Pa3JIMUHbBIX CPepax AesATEJbHOCTH JIt0/IeH, OCHOBHbBIE
BeleCTBa U MaTepHaJibl, IPUMEHAEMbI€ B XKU3HU COBPEMEHHOTI'0 YeJIOBEKaA.

. OG'BACHATD YCJI0BHs 6€30MaCHOTO UCIO0JIb30BAaHUS BEIECTB U XUMUYECKUX PEAaKIUH B ObITY

AHa/M3UpPOBATb U KPUTUYECKHU OLlEHUBATb UHOOPMALUIO O BJUSIHUU NPOMBILIJIEHHOCTH,
CeJIbCKOTO X0351IMCTBa, TPAHCIOPTA U JIp. HAa COCTOSIHUE OKPY»Karollei cpespbl.

YMeTb oKa3bIBaTh IMEepBYI0 MOMOIIb ITPU XUMHUYECKHX 0XKOTaX U OTPABJICHUAX.

[IpyHUMaTh yyacTHe B 0OCYXKAeHUHU P06JIeM XUMUYECKOH U 9KOJIOTHYECKOH HallpaBJIeHHOCTH,
BBICKA3bIBaTh COGCTBEHHYIO MO3UIUIO 110 NPO6JIeMe U pe/JlaraTh BO3MOXKHbBIE MY TH eé
pelieHUsIC onopoi Ha UHGOPMaLUI0 U3 YYe6GHUKA U CIPaBOYHbIe MaTePUaJIbl, PECYPCHI
HuTepHeTa

[Ipy paspaboTke pabGoyell mporpaMMbl B TeMaTH4YeCKOM IJIAHUPOBAHUHU JOJ/DKHBI ObITb yYTEHbl BO3MOXXHOCTH MCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa30BaTeNbHBIX PECYPCOB, SBJSIOIMXCA y4e6HO-METOAWYECKUMU MaTepuaaMy (MyJbTHMeJUHHBbIE NPOrpaMMbl, 3J€eKTPOHHble YYeOHUKH WU 33aJAaYHUKH, 3JEKTPOHHbBIE
6106JIMOTEKH, BUPTya/bHble JJabopaTOPUH, UTPOBbIe NPOrpaMMbl, KOJUIEKLIUH IIMPPOBBIX 06pa3oBaTe/IbHbIX PeCYPCOB), UCMOJIb3YEMbIMHU /151 00yYeHUS U BOCIIUTAHUSA
pa3/IMYHbIX IPYII N0Jb30BaTesel, NpeJCTaBJleHHbIMU B 3J1eKTPOHHOM (LHpoBOM) BHJE U peaTu3yIoIUMU JuJjakTHYeckre Bo3MoxkHocTH UKT, coepkaHue KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa3oBaHUM.
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