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I[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XvUMHH IJisi OOYYaIOIUXCS C 3aJ€PKKOM MICUXHUUYECKOTO
pazButus (manee — 311P) Ha ypoBHE OCHOBHOTO 00IEro O0Opa3oBaHUsI COCTaBIICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM
ocHOBHOTO 001Iero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuun ot 31.05.2021 r.
No 287, 3apeructpupoBan MuHuctepctBoM roctuiiun Poccuiickoit  denepanun
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [TpumepHOIi afanTUPOBAHHON
OCHOBHOM  00pa3oBaTEeNbHOW MPOrpaMMOM  OCHOBHOTO  00Imiero oOpa3oBaHuUs
oOy4Jaronuxcst ¢ 3aJep>KKOM MCUXUIECKOTo pa3BuTus (ogo0penHoit pemenuem @YMO
o obmemMy obpazoBanuto (mpotokoi oT 18 maprta 2022 r. Ne 1/22)) (manee — [TAOOII
00O 3I1P), ITpumepHoit paboueit mporpaMmbl y4eOHOTO TpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCS
IpU MOJIyYEHUH OCHOBHOTO OOLIEr0 0Opa3oBaHHUs, C YUYETOM paclpeiesIeHHBIX I10
KJlaccaM  TMpoOBEpsieMbIX TpeOOBaHMII K  pe3yjdbTaTaM  OCBOCHUS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 00pa3oBaHUsT M 3JIEMEHTOB
COJIep>KaHus, MPECTABICHHBIX B Y HUBEPCAIbHOM Ko iu(pukaTope mo xumuu, Konnenuu
MpenoJiaBaHus yueOHOro mpeaMera «XuMus», B 00pa3oBaTeIbHbIX opraHu3amnusax PO,
peaIn3yIoIUX OCHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOublii  mpeamer — «XHMHS» ~ BXOOUT B MPEAMETHYHO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucteMe ecTecTBEHHOHAay4HOro 0Opa3oBaHUs
XUMUS KaK y4eOHBI peIMET 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBL,
(GbopMHpPOBaHUM HAyYHOW KapTHUHBI MHUpa, CO3JaHUM OCHOBbI XMMHUYECKHX 3HAHW,
HEOOXOAMMBIX JJIsI TOBCEIHEBHOW >KWM3HHM, HABBIKOB 3JI0POBOTO U 0O€30MaCHOTO IS
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YenemHocT U3y4eHUs XMMHUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM S3BIKOM,
coOmoieHueM TmpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJHEHUHM XMMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBA3EH XUMHUHU C IPYTMMU IIPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (OpME, COOTBETCTBYIOLIEH BO3pPACTy OOYYAlOLIUXCS M UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HW3YyYEHHE COCTaBA M CTPOCHUS BEILIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOCHMS, IPOTHO3UPOBAHHE CBOWCTB BELIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUN U IIyTEN YIIPABICHUS UMHU
B LIEJISAX ITOJIYYEHHUs BELIECTB U MAaTEPUAJIOB.

TeopeTuyecKkyro OCHOBY M3YYEHHs] HEOPTAaHUYECKOM XMMHUHU COCTABJISAET aTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon JI.11. MeneneeBa ¢ kpaTkuMu



CBEICHUSIMU O CTPOCHHHM aTOMa, BHJAX XHUMHUYECKOW CBSI3H, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3ydyeHuu Kypca 3Ha4UTENIbHAsA POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U JaO0OpaTOpHBIX padOT, OMNHCAHUIO PE3YyIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0e30macHOi paboThl B
XUMHUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIHOYEBBIE XUMUYECKUE KOMIIETCHIINH U ITOHATH POJIb U 3HAYEHHE XUMUH
Cpeau IPYTUX HAYK O MPUPOJIE.

N3yyenue XxumuM crnocoOCTByeT (HOPMUPOBAHHMIO y OOYYAIOIIUXCS HAYyYHOTO
MHUPOBO33pPEHUS, OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAOMIOACHUE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS Hay4HbIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SIX € IpeaMeTaMu «OKpyKaroIuii MUp»,
«Duzuka», «buonorus», «l'eorpapus», «Maremarrka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXO0AMMBIE ISl MPOIOJKEHHS 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHuH CHOCOOCTBYET pa3BuUTHIO y oOyvatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXkeHUs, (PYHKIMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKUA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABIECHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPEeaMETa JJIs1 Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaronquxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHUYECKUX 3HaHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HaBBIKOB 3JI0POBOTO M 0O€30MacHOro Jis
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza KU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs NpeAMeTy «XUMHUS» C YYEeTOM
0co0BIX 00pa3zoBarenbHbIX MoTpedbHocTel oOydaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeIMeToM «XUMUS» MPEICTaBIseT ONPENEICHHYI0 TPYAHOCTh AJsi O0y4aroluxcs ¢
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIIMTEILHON AESITENIbHOCTH, IEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MAMSITH, HEIOCTATOYHOCTBIO OOIIEro 3armaca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HU3ZKMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yYEHHHM YYEOHOro mpeaMmera «XHUMHUSD)
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa yu4eOHOTO MaTepualia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIAHHOW KAaTeropuH OOYyYaroUIuXcsl, Y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
[TOCTENEHHOE YCJIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NesATENbHOCTH. BO3MOKHO BBIIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3[IP. Opranunueckoe eauHCTBO
MPAKTUYECKOM M MBICIUTENIbHON JIeATeTbHOCTH OOYYalolMXCs Ha YpOKaxX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAaHHME NMPU U3YYEHUU XUMHUU YICISIETCS U3YyUYEHUIO «CKBO3HBIX»
NOHATUHN 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.
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Heau n 3a1a4n n3yvyeHus yueOHOro npeamera « XumMus)

Obwue yenu wn3ydeHHs ydeOHOro mnpeamera «XHUMHsSD TPEICTABICHbI B
[IpumepHoit  paboueii  mporpaMMe OCHOBHOrO  oOmero obOpasoBanusa. OHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS Ha Pa3BUTHUE M CAaMOPa3BUTHE JMYHOCTH,
dbopMupoBanue e€ HWHTEIEKTa M 00med KyabTypel. OOydeHHE YMEHHIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENILHO B HACTOSLIEE BpEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIMHA y9eOHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO porpammy,
JOMUHUPYIOIEE 3HaUCHHUE MTPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PEIIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS HAa CHCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM U MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUaIOIIMMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHLUH), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE JJIs Pa3IUUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHue yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJIYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKHX OTHOLIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOILIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAallUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOIO IMOAXOJ0B K OOYUYEHHUIO XUMHUHU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaAHUS:

* (QopmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbI MHOI'MX SBJICHUW JKUBOW U HEXHUBOU
IPUPOJIbI; YIIyOJIeHUe PEACTABICHUN 0 MaTEpUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
1 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpalleHusT C BEUIECTBAMH, MCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIENIAX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU W TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETeHHE ONbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSIMU MPHU MPOBEACHUN HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOI0 00OPYAOBaHUS U IPHUOOPOB;

* (QopmupoBaHuE TPENCTABICHUN O 3HAYCHHM XUMHYECKOM HAyKHM W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA IO XUMUH

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepraja OOy4YarOIUMHCS C
3I1P. bonblioe BHUMaHHE JOHKHO OBITH YAEIEHO OTOOpY yuyeOHOro Marepuaiia B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKAHUI0 K 00beMY ObITh aJan TUPOBAHHBIM 171 oOy4vatomumxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30oBaTeIbHBIMU MOTPpEOHOCTIMU. ClieTyeT 00JIeTYUTh
oBaJiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBSCHEHHUSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUU 3HAHUM C HWCIOJIb30BAaHUEM IPUEMOB AJNTOPUTMHUBAIMK M BU3YaTbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe A MOJHOIIEHHOTO YCBOCHMSI y4€OHOTO MaTepuaia UMEET
oropa Ha MEXIIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHal C pasHBIX TOYECK 3PCHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JyUIIEeMY OCMBICIEHUIO, 0oJiee MPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U PAKTUYECKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronmxcsi yMEHU aHAIN3UPOBaTh, CPABHUBATH, 0000IIATh N3yd4aeMblii MaTepHal,
IJIAHUPOBATh TPEACTOSAIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTPOJh. Heobxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPABHJIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcst ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUN KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUH Jab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHble BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTSAMHU U 00eCIeYUBAIOIINE OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHuSA MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JiesaTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISETCS UX O0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMUXcs BUAOB ACSITEIbHOCTU
CIeyeT YCUJIUTh BUIBI JACSATENbHOCTH, Ccleuu(puuHble AN JaHHOW KAaTerOpuu
oOyyJarouuxcsi, yisi 00ecrnedeHus OCMBICJICHHOTO OCBOCHHUSI COJIEpKaHUsl 00pa3oBaHuUs
10 MPEeAMETY: YCUJICHUE MPEeIMETHO-TIPAKTUUYECKON NEATeTbHOCTH C aKTHBU3AIMEH
CEHCOPHBIX CHCTEM; YEpEJOBAHHE BHUJOB JCATEIBHOCTH, 33JIEUCTBYIOIINX PA3THYHbIE
CEHCOpPHBIE CUCTEMBI; OCBOEHHE MaTepHalla ¢ ONMOPOW Ha alTOPUTM; «IIOIIArOBOCThY B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3yallbHOM OMOpPHI (TIAHBI,
00pas3iibl, CXeMbl, IIA0JIOHBI, OTIOPHBIE Ta0uIIb). [{71s pazButus y oOydaromuxcs ¢ 311P
YMEHHsI JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEYEBOTO BBHICKA3bIBAHUS
HE00X0IMMO UCTIOIB30BaTh OMOPHBIE clioBa U Kiuiie. Oco0oe BHUMaHHUE CIIEIyeT
YAETUTH 00YYEHHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTaBIICHHUE PUCYHOUYHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJMWL, COCTaBJCHHE KiIacCU(UKAUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIS KJTAaCCU(UKALIMY M HATIOJTHEHUE UX IPUMEPaMU U JIp.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcst ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs chnenuanbHas paboTa 1O
BBEJICHUIO B AKTUBHBIM CIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4yaemple TEpMHHBI BBOJSTCSI Ha MOJHMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yajbHas
MOJIIEPKKA, AITOPUTMBI pabOTHI C OINPEIeTICHIEM, OTIOPHBIE CXEMBI JJIs aKTyaau3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO OOIIEro 00pa3oBaHMs y4eOHBIN mpeaMeT «XuMUs BXOAUT B
npeaMeTHY0 00acTh «ECTeCTBEeHHOHAYUYHBIE MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YUYCHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
HeJzento B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoit
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHsS», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBaTenpHON MpOTpaMMe OCHOBHOTO o00mero oOpa3oBaHHsl OOYyYarolmuXcs ¢
3aJICPKKOU MICUXUYECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaya/ibHbIE XUMHUYECKHE MOHSITHS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. ®U3NUeCcKue
CBOMCTBa BEILLECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yuctele
BemecTBa u cmecu. CrocoObl pasneneHus: cMeceid. [IpaBmiia 6e301macHOro 00paIeHus ¢
BEILIECTBAMH M JA0OpAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJIEKYJbl. XUMUYECKHE AJIEMEHTHl. 3HAKU (CUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOCUTENBHAST aTOMHAasi Macca. [IpocThie U cloKHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (Gopmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

dusnyueckue W XUMHUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS] XMMHUYECKUX PEaKLHil. 3aKOH COXPAHEHUS MAacChl
BemecTB. Kiaccudukanus XuMUYECKHX peakiuid (COCIMHEHUS, Pa3lIoKECHHUS,
3aMeIleHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopaTtopuu U npuémMamMu OOpalieHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM;
M3yYeHHE U ONucaHue (U3UYECKUX CBOMCTB OOpa3IOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne pu3nyeckux (IJIaBieHre BOCKa, TassHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) 1 XMMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aWMOJICHCTBHE Mela C KHUCIOTOM) SIBIICHWM, HAOIIOJCHUE W OIHMCAHHE
MPU3HAKOB MPOTEKaHUsI XMMUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJECHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJICHCTBHE *Kee3a ¢ pacTBopoM conu Meau (I1));u3yuenue crnocoboB paszneneHus
cMeced (C TIOMOIIBIO MarHuTta, QUIBTPOBAHME, BHIAPUBAHUE, JIUCTUIUISIIMS,
xpoMarorpadusi), TPOBEJACHUE OYUCTKUA MMOBAPEHHOM COJM; HAOIIOJACHUE M ONHUCAHUE
pEe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MacChl;
CO37]aHuE MOJIENEe MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 3JeMEHT W MmpocToe
BelecTBO. HaxoxaeHne Kuciaopoja B Mpupoae, Pu3ndecKkue U XUMHYESCKHUE CBOMCTRBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIOopoaa B
nabopatopun u npomwiuiienHocmu. llpumenenue kucimopopga. [loHsitue 006 okcumax.
KpyroBoport kucnopoza B nmpupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKINU. TONnIUBO. Y20ib U MemaH. 3azpsa3Henue 6030yXa, YCuleHue

! 3).'(601: " Jajiec€ KypCcuBOM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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NapHUK06020 2¢exma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
bU3UYeCcKre W XMMUYECKHE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomnsipHbIi
00bEM Ta30B. PacueTsl 1o xumudeckoit popmysie. PacueTsl MaccoBOM 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel o XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsa 600vl. Bona. Ee cocras, CTpoeHUE U MOJIEKYJIBl. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACbIWEHHBIX U HEHACHLIWEHHbIX PACcmEopax.
Ilouamue pacmeopumocmu eewjecme 6 6ode. Pacuer MaccoBOM JIOJIM BEIIECTBA B
pactBope (IpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Jsi BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasnodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwvl (1V) peaxyuu ¢ memannamu, KUCTOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOIHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  knaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHm4yeckux coeauHeHuid. Okcunpl: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHBIC, am@omephble, Hecoleobpaszyiowue - Ha npumepe oxcuoa yanepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMozeiicTBiEe € BOAOW, KucioTamu, uienodyamu). OcHoBanus. Knaccudukarus
OCHOBAaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMSA. HOMEHKnIaTypa OCHOBaHUM.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJSIMU). [lonyuenue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojydenus. P akTUBHOCTU
MetaioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa COJICH, cnocobbl noay4eHus,
B3aMMOJEHUCTBUE COJICH C METAJJIAMH, KACIIOTAMU, IEJI0YaMHU U COJISIMHU, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUL):
Xumuyeckue ceoticmea (83aumooercmeaue ¢ KUCIOMAMU U Weao4amu, pas3iodcenue npu
Hazpesanuu) u noaydeHue.

['eHeTnyeckasi CBA3b MEXIYy KJIAacCaMM  HEOPraHUYECKHX  COECAUHECHUH.
['eneTnueckue psabl.

XUMHUUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECTICHUE COAEPKaHUS KUCI0PO1a
B BO3/IyXe; MOJIy4YeHHUE U U3yYEHUE CBOMCTB KUCIOPOa; HAOIIOAEeHNE B3aUMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalIEHUs TOpeHus (1moxKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMyu OKCHUJIOB M OTIMCAaHUE WX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3UYHONW PACTBOPUMOCTBIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aMMO/ICHCTBUE BObI C METAJJIAMU (HAaTPUEM U KaiblMeM) (BO3MOKHO HUCIIOJIb30BaHUE
BHJICOMATEPHUANIOB); OINPENEICHUE pPACTBOPOB KHUCIOT W IIEJTOYEH C MOMOIIbIO
MHAMKATOPOB; UCCIIE0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJIOJICHUE W3MEHEHHUsS OKPACKM WMHIUKATOPOB B pAcTBOpAx KHCIOT M ILEIOYEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHON KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI .

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenne aToMoB. XuUMH4YeCKAasl

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[lepBbie MOMBITKN KJIacCH(PUKANA XUMHIECKUX AJIEMEHTOB. [loHATHE O Tpymnmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmsl, KOmopwie 06paszyom amgomepmvie OKCUObL U 2UOPOKCUODL.

[lepnogmuecknuil 3akoH. llepmonnueckass cucremMa XHMHYECKHX JJIEMEHTOB
. . Menneneesa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuoanueckoit
cucteMsbl xumuyeckux 3nueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. @U3nyeckuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenne aromMoB. CocTtaB aTOMHBIX snaep. M3zomonvl. IneKTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 00070YeK aTOMOB TeEpBBIX 20 xuMuyeckux siaemMeHToB [lepuoanueckoii
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO OJJIEMEHTAa IO €ro
nonoxeHuto B [lepuonuueckon cucreme J[. 1. Menaeneesa.

3axonomepHocmu usMeHeHUs. C8OUCME IIEMEHMO8 MAIbIX NEPUOO08 U 2NABHBIX
nooepynn, 8 3aBUCUMOCMU OmM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxrcoanun.

Xumuueckasi cBs3b. KoBasieHTHast (monisipHas MW HEMOJSIpHAsl)  CBSI3b.
InexmpoompuyamenbHoOCms AMoMO8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. I[Iponecchbl
OKHUCJIEHUS] M1 BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJUIOB; B3aMMOJCICTBME TUJIPOKCUAA LIMHKA C PACTBOPaMHU KHUCJIOT U ILIENIOYeH;
MIPOBE/ICHHE OIBITOB, MILTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzammsi MeXNpeIMETHBIX CBSI3€M MpU M3yYeHWHM XUMUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTI0Ih30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
U TIOHSATUH, SIBISIOIIUXCS CHUCTEMHBIMHU JUIi OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHHTE3, KilacCuduKamms, TECPUOJIMYHOCTh, HAOIIOJACHUE, DKCIICPHUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: MaTepus, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU/, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, a3, (PM3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJbI, MOJIE3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB
H. U. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KAIBLMSI U UX COCAUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKHUX
pPEETOK, 3a6UCUMOCIbL CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJlaccaM
HEOPraHWYECKUX COCIMHEHNI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCIEHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumMocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKUUU. TepmMoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. Ilonamue 06 obpamumvix u
HeoOpamuMvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMePOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. Cmewenue Xumuiecko20 pasHo8ecus.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJ0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COoCTaBIeHNE YPAaBHEHUI OKUCIATEIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu 8eujecme
C pazIuyHbIMU 8UOamMU Xumuyeckot cesazu. [lonamue o cmenenu ouccoyuayuu. CUIbHbIE
U cia0ble AIIEKTPOITUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KoHIa. ITosHbIE U COKpalllEHHbIE HOHHBIE YPABHEHUS peakUUil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W cOJell B CBeTE MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconmanuu. Cpena pacrtBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, woauA-, cyiabdar-, KapOoHaT-, cuIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMHUHUSA, Kele3a (2+) u (3+),
meau (2+), nuHKa, MPUCYTCTBYIOIIME B BOIHBIX pACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHIA HATPUs); HCCICIOBAHUE 3aBUCHUMOCTH CKOPOCTH
XMMHAYECKOH PEaKIMU OT BO3JICHCTBHS Pa3IMUHBIX (AKTOPOB;, HCCICIOBAHUE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMN KUCIIOT, IIEI04Yeh U
cojeii  (BO3MOXKHO HCIOJB30BAaHHE BHICOMATCPUANIOB);, IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocajKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, MILIIOCTPHPYIOIIUX IPUMEPHI
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid  (TOpEeHUE, PEaKIMH  Pa3JI0KCHHUS,
COCITMHCHMS); PACIIO3HABAHNE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBIO KadeCTBEHHBIX
peakIuii Ha HOHBI, PeIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U UX coeMHEHUSI

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMUYECKHUE CBOMCTBA HAa MPUMeEpE XJopa (B3aUMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMH — BOJIOPOJIOM U KHUCIOPOAOM, wenouamu). Xnopoomoposa. CoisHas
KHCJIOTa, XUMHUYECKUE CBOWCTBA, HOJAy4YeHue, TPUMEHEHHE. [leucmsue xnopa u
X7I0p08000Opooa Ha Opeanusm yenogeka. BakHeWine XJIOPUIbI U UX HAXOXKICHUE B
MIPUPOJIE.

OO6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnoTponHble MOAM(PUKALUM KHUCIOPOJAa M cepbl. XHUMHYECKHE CBOMCTBA CEpBI
(B3auMOJEHCTBUE C Hememanlamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
(dbu3nyeckue U XMMHUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOWMCTBA).
OKcupl cephl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUAO0B. CepHast KUcIoTa: (GU3NUYECKUe
U XuMudeckue cBoicTtBa (oOmme u cneruduueckue). Coau CEepHOM KHUCIOTHI,
KaueCTBeHHasl peakius Ha cynbdar-uoH. CepHHUCTas KUCIOTA. Xumuueckue peaxyuu,
jedxcawue 8 OCHOGe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTIOMBbL.
Haxoxnenue cepsl u €€ coequHenui B mpupone. [Ipumenenue cepol U €€ COEqUHEHUH B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue okKpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PsA3HEHUe 8030YXA U 8000EMOB), CROCODbL
€20 npedomepaueHus.

OO61mas xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azorta u pocdopa, xapakTepHble CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHEe B TIpuUpoje, (PU3MUECKHe U XHUMHUYECKHE CBOMCTBa
(B3auMoOJeiiCTBHE C METaJUIaMM M HEMETa/llaMH - KHCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr aszora B mpupome. AMMHak: (Qu3MUecKMe W XUMHUYECKHE CBOMCTBa
(okuCIEeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue v npumenenue. Conu
aMMOHWUSL: COCTaB, (U3MUYECKUE M XUMHUUECKHIE CBOMCTBA (pa3sioKeHUE, B3aUMO/ICHCTBIE
CO 1IesiouaMHu), npuMmeHeHue. KauecTBeHHass peakiys Ha HWOHbI aMMOHHS. A30THas
KHCIO0Ta, ©€ (U3MYECKHe M XUMHUYECKHE CBOicTBa (0o0mue u crnenuduieckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras Kuciota. Mcnonb3oBaHue HUTPATOB U
CoJIEl aMMOHMSI B KQU€CTBE MUHEPANbHBIX YA0OpeHuil. Xumuueckoe 3azpsaznenue
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OKpYAHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOMHble 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJIEHUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckne M XUMUYECKUE CBOICTBa, noayyeHue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Gocghamol. Ilonamue o kKomniexcuvix yoobpenusx. OOmias
xapakTepucTuka 31eMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOEHHUsI aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapaKkTepHbIE CTETEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepoaa B mpupoae. Okcuasl yriepona, ux (pu3mueckne M XUMHUYECKHE CBOMCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHW3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, céa3aHHble ¢ oKcuoom yenepooa(lV); eunomesa enobanbHoco nomenneHusl
Kaumama, napHuxoevlii 3¢hghexm. YTONbHAS KUCIOTAa M €€ COJK, UX (U3UYECKUE U
XUMHYECKUE CBOICTBA, noiyuenue u npumenerue. KadecTBeHHas peaxius Ha KapOoHat-
noHbI. Vcnonb3oBanue kKapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO35MCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUI yTiepo/a (Ha mMpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCIIOTHI. Mx
cocmasg u xumudeckoe cmpoenue. Knaccugpurayusa opeanuyeckux éewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yIriIeBOJAaX — M UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmeo 0peanuyecKux U HeopeaHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usumyeckue © XUMHUYECKHE CBOMCTBa (Ha TIpUMeEpe
B3aMMOJICHCTBHS C METAJJIaMH U HEMETaJUIaMU ), no1yuerue u npumernenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c80UCMaEd, NoayieHue u npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezoboemon. Ilpobremovl 6€30nacHO20 UCONBL30BAHUSL CIPOUMENbHBIX MAMEPUATIO8 8
Nn0BCEOHEBHOU HCUSHU.

XUMHYECKUI DKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOMIOZICHUE TPU3HAKOB WX TMPOTEKAHUS, OIBITHL, OTPaKAIINUE (PU3NUECKHE W
XUMUYECKNE CBOWCTBA TAJOTEHOB M WX COEAMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAaKOMJICHHME ¢ oOpasliaMu XJOPHIOB  (TajJOTeHHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpHUANIOB); HaAOIIOJIGHUE TIpollecca OOYIJIMBaHMUS caxapa I0J] JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yUYE€HUE XMMUYECKUX CBONCTB pa30aBiICHHOM
CEPHOW KHCJIOTHI, MPOBEJACHUE KAaUeCTBEHHOW Peakiluy Ha CyJib(aT-uoH U HAOII0ICHNE
Mpu3HaKa €€ MpOoTeKaHus; O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHM a3oTa, dochopa
U UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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U (pochopHBIX yA0OpEHUI; NOTyYEeHNE aMMUaKa U U3y4YE€HUE €r0 CBOMCTB; IPOBEICHHE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHA U (ocpaT-MOH U U3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUS, B3aWMMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHUATIOB); U3yUYEHUE MOJEIECH KPUCTAIIMUECKUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO ra3a U U3y4YEHUE €ro CBOMCTB; IPOBEACHUE KAYECTBEHHBIX PEAKIMN Ha
KapOOHaT- U CUJIMKAT-UOHbI U U3yYECHHE MPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHele HeMeTaubl M UX COCUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XxapakTepUCTUKA XUMHUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxeHus B llepuoanueckon cucreme xumuueckux nemeHToB J{. . Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBsi3b U METAJUIMYECKAs
KpUCTAJUINYECKAasl PpEIHIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHW  METaJUIoB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJIOM, kuciotaMu). Obwue cnocobvl nonyyeHus memainos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagvl (cmanb, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepuogmyueckol cHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[pyuMeHenre menoYHbIX METAVIOB U UX COEUHECHUH.

[[{eouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: ITOJI0OKEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoge. duszndeckue u XUMMHUUYECKUE CBOMCTBA MarHus MU Kajuplus. Baxueiiue
COCAMHEHUS Kajablus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHusl.

AOMUHHUI: TION0KeHue B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B mpupoae. Dusnueckue u
XUMUYECKHE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepmoguueckoll cucreMe XUMHUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMma; HaxOXAEHHUE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA jKeye3a (B3auMOJCHCTBHE C METalaMu, KUCJIIOTAMU U COJISIMH).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyUeHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB M CIIABOB, UX
(bU3MYECKUMU CBOMCTBAMM; W3YUYCHHE PE3YJIbTATOB KOPPO3UHU METAUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); NCCIICIOBAHUE CBOICTB
AKECTKOM BOJBI; MPOIIECCA TOPEHUS Kele3a B KUCIOpOJe (BO3MOXKHO HUCIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIMil Ha HOHBI (MarHus,
Kanblus, amomMuHus, 1uaka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue n
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJITAMEHM HOHAMM HATpUS, Kalus U KaJbIUs
(BO3MOXKHO HCIIOJIb30BAaHUE BHUEOMATEPHAJIOB); MCClIe0BaHHEe aM(OTEPHBIX CBONCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvr u mexnonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOLl
JHcU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 owvimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIOUHECKOU 2PpAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpYyHcaowels cpedwl (npedenvras oonycmumas konyeumpayus eewecmes — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabomKu, ux poib 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumMenm: u3yyeHue oopazyos Mamepuaios (Cmekio, Cniasvl
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeaIMETHBIX CBSI3eM MpU U3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SBJISIONIAXCS CHCTEMHBIMH JI OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mmure ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (haKT, TUIIOTE3a, 3aKOH, TECOPHS,
aHaMW3, CHUHTE3, KiIacCu(UKaIus, TEPUOJUIHOCTh, HAOIOJCHUE, DKCICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SIBICHHE, MAapHUKOBBIM 3(DQeKT, TexHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HUYECKHUE
BEIIMYUHBI, CIUHUIBI M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHUS, MUKPODJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbLI, MOJIE3HBIE
MCKOITaeMbIe, TOTIJIUBO, BOJIHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHoi pabOThl B XUMUYECKOHN J1abopaTopum.

2. OuucTKa 3arps3HEeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEaKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €0 CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBiieHue pacTBOPOB C OINPEAEICHHON MAaCCOBOW J10JIEH pacCTBOPEHHOTO
BELIECTBA.

/. PemeHue 5SKclepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B pacCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i H3y4eHHue ero CBOMCTB.

12. Pemenune skciepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemienue sKcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl ¥ UX COSIUHEHUSD.

[Ipn mpoBeneHMH NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuiIbHas 3amuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoeaeHus padoThl. [Ipu HEOOXOAUMOCTH 1aeTCsl BU3YalbHBIN aJrOPUTM BBIITOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, ydyeTa M KOHTPOJI 3HAHUW OOyYaromMXcs IO
peIMeTy NMPeayCMOTPEHbl KOHTPOJIbHBIE Pab0OThl, CAMOCTOSITENIbHbIE pa0OThI, 3aU€Thl,
IpakTHUecKue padoThl, TecTUpoBaHUE. OAHMM U3 METOIOB KOHTPOJIA pPE3YJIbTaTOB
oOyuenusi oOyuatomuxcs c 3[IP sBiasercs MeTon MOIMBAapUAaTUBHOTO 3KCIIpECC-
TECTUPOBAaHUS C KOHCTPYHPYEMBIMM OTBE€TaMH. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAJIW3allMM  3HAHUM,
CPaBHUTEIBHO MaJlbl€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHUA Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BAaHUE YCTHBIX W THMCHbMEHHBIX WHCTPYKIIHUH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (DOPMYIMPOBOK MHCTPYKLHM, pPEIIeHHE ¢ OMOpOoil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON MH(DOPMALIHH.

KoutposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMOTpeHO 9 KOHTPOJIbHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadallbHbIE XUMHYECKHUE TTOHSTHS.
XUMHUYECKHUE DJIEMEHTHI. XUMUYEeCKue (hOpMYJIbl U yPAaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cCuCTeEMa XHUMHUYECKHX DJIIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcupsl. 'openue. Bogopoa. KucinoTst.
Coun.
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Konmponvnas paboma Ne 5. O600111eHHE CBEICHUN 0 BaXKHEUIIIUX KJlaccax
HEOPTraHUYECKUX COCTUHEHUN.

Koumponvnasa paboma Ne 6. DneKTponuTU4ecKas TUCCOLUALINA.

Konmponvnasa paboma Ne 7. Hemetannsbl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. VItoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3I[IP yueOGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOM padoyell MmporpaMmbl
OCHOBHOT0 00111er0 0OpazoBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

YCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHUMH BEIIECTBAMH U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOIro TMpEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPYAOBOH €ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPaeKTOPUM OOpa30BaHMA Ha OCHOBE OpPUEHTHPOBKA B Mupe mnpodeccuii u
npo(dhecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEICHUS C TOUKH 3PEHUS OIMTACHOCTHU WM OE30MaCHOCTH AJIs
ce0s WK [Tl OKPY>KAKOIIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTUPOBAHHOM
PAKTUUECKOMN JESITEIbHOCTU B )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOTOJIsl, HAapKOTHKOB, KypeHHs) M UHBIX (opMm Bpeaa ans (PU3NYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHITH ASPUIUT UH(DOPMALINH;

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYaIIHH.

METAINIPEIAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITH IPUYHMHBI U CJCIACTBUS MPOCTHIX XUMHYECCKUX SBIICHHI;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAITNIO XUMUUECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPHUSM JIJI YKa3aHHBIX JIOTUYECKHUX OTepallnii;

CTPOUTH JIOTHYECKOE CYKICHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaIK3a, BKIIOYAIOIIEe
YCTaHOBJICHHE MPUUYUHHO-CIICICTBEHHBIX CBSI3EH;

BBIABJIATE ACUIMTHI HWHPOpMAIUU, JaHHBIX, HEOOXOIWMBIX I peIIeHUs
IIOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroul (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U IPEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTS petieHus1 y4eOHBIX U MO3HABATEIbHBIX 33/1a4 C TOMOIIIBIO Me/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUISl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsI, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TOMOIIBIO TEeAarora Wi CamMOCTOSATENbHO (OPMYIUPOBATH OO0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUECKUX TMPOLIECCOB M  MX
MOCJIE/ICTBUS,

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WM JAaHHBIE W3 WCTOYHHUKOB C YYETOM
MPEeI0KEHHOM yueOHOM 3a/1auy U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCA IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEpHaOB MJIs BBICTYIUICHUS TIEpe
ayAUTOPUEH;

OpraHU30BbIBaTh y4€OHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEJIEM M CBEPCTHHUKAMU; pabOTaTh MHIUBHUAYAIbHO W B TPYIIIE: HaXOJAUTh 0OIee
perieHrue U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUS TMO3UIMH M ydeTa
UHTEpECOB; GOPMYITUPOBATH, APTYMEHTHUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh W (HOPMyIUpPOBaTh Yy4EOHYIO MPOOJEMy, OMNPEACNITh Ieib
y4eOHOM eI TeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHITHS pEHICHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTH CBOHM JCHCTBUS C TJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLIECCe IOCTHXKEHUS pe3ylibTaTa, ONPEHENSITh
CIIOCOOBI ICUCTBUI B paMKaX MPEJUIOKEHHBIX YCIOBHM U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JIECTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpejJiarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPENEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJCHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY UEJIOBEKY, €70 MHEHUIO.
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IHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHUs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTUA IO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0 MHTEPIPETaIUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw
COBPEMEHHOT'0 €CT€CTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTUUYECKOM
JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa
XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

e BJIAJICHHE OCHOBAMHM NOHATUIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JUIS
COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUN XHMHYECKHUX
peakiui (C Oomopod Ha aJIropuTM YYEOHBIX JEHCTBHUI); BiIaJ€HUE OCHOBaMU
xumudeckord HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&
JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEIN; YMEHUE
UCIIOJIB30BaTh MOJENIU Il OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO
QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS
IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHUS B3aMMOCBA3EH
MEXIYy W3YYEHHBIM MaTEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMI, a TAaKXKeE B
IpOLECCe BBIMOJIHEHUsS YYEOHbIX 3aJaHUd U mpu paboTe C HUCTOYHUKAMHU
XUMHUYECKON HHPOpMAaILH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMHUYECKHH SJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CJIOKHOE BELIECTBO, OJHOPOJIHAs W HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemaHsis),
XUMUYECKasi peaklusi, peakUUd COCOUHEHUs, PpEeaKIUH PA3JI0KEHUs, PpPEaAKIUU
3aMeIleHHs], peaKuu oOMeHa, TeroBOM 3(h(PEeKT peakinu, 3K30- U SHIOTEPMUUYECKHE
peakluu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COECIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTPALMsl BELIECTBA B PACTBOPE, PO aTOMA, SJIEKTPUUYECKUN
CIION aTtoMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIAPHAs U HEMOJSpHas KOBAJEHTHAs
CBSA3b, MOHHAs CBA3b, METAUIMYECKAs CBA3b, KPHUCTAUIMYECKAs pelIeTka (aToMmHas,
VMOHHAs, METaJuUIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIUT WM HE
AIIEKTPOJIUT,  DJIEKTPOJUTHYECKAss AMCCOLMAlMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW peaklUu, KaTalu3aTop, MNpeleibHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTalioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOpUs SIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEOBAHUS BEIIECTB U U3YUCHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHHUE O NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOYKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIaBHBIX
NOATPYINAX) W DJIEKTPOHHOTO CTPOEHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJIoKeHus:  sjuemMeHta B llepuogumyeckodt  cucreMe C  YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJIbIIUS;
KJacCU(PUIIMPOBAaTh XUMHUYECKHE OJJIEMEHThl C ONOpPOd Ha OmpeneieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOHIIBL;

® YMEHHE KJIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMUYECKUE PEAKLIUU C ONOPON HA CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U TUN
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, IpaduT, ajiMa3, KPEMHHUI,
a3oT, pocop, cepa, xJ10p, HATPUIL, KAJIUA, MATHUM, KAJIBLIUIA, IIFOMUHUHI, 5KEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpEMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE NPEIBAPUTEIBHOIO AaHAIM3A IO0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IUYHBIX YCJIOBUAX, BIIMSHHE BEIIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBISATHL MO 00pa3lly, CXeMe, alropuTMy Y4eOHbIX JAeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUETHl IO YpaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszell, aJroOpuTM YUeOHBIX
JICCTBUI;
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® BJaJEHUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHUA (HabJtoieHne, u3MepeHue,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMHUYECKUX SBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U TIPEJIOKHUTH IIyTH €€ PEIICHUS C TTOMOIIBIO TIeAarora; 3HaH|ue OCHOB O€301acHOM

paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0W U J1abOpaTOpHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NUECKUMH i XUMUYCCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOM J10JI€il paCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYCCKHUX BEIIECTB PA3TMYHBIX
KJIACCOB;

MPUMEHEHUE WHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
oTpeeICHHs XapaKkTepa Cpelbl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHEHUNY;

pEeIICHNEe  JKCIMEPUMEHTANBHBIX 3a7ad MO0 TeMe  «DJEKTPOIUTHYCCKAs
JTUCCOIHALIUSY,;

pelieHue SKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «BakHelImue HeMeTaulbl U UX
COCITMHCHHUSY;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTalTbl U UX
COCITMHCHHUSY;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHM
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCETHEBHOM U3HHU, a TaKXKe MpaBWIAMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBpAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB /ISl OpraHU3Ma 4eJlOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPAaBWJIBHO MCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIAOOpEHHs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX HCTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBAThb CBSA3M MEXKIY PEAJbHO HAOIIOa€MbIMU XHUMHYECKUMU
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO IIE1Arora;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJW4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJSipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNTOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALMIO O BEIIECTBAX, MX MPEBPALIECHUAX MU IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeamera
«XHuMH», pacnpeaeeHHbIe 10 roxaM o0y4yeHus

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaTOB OT IoJa K IOAY, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOAax IO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJICKYyJIApHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMENLHOCMb?,  CTENIEHb  OKHCICHUS,  XMMHMYECKas  peakius,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHHUS, PEaKIMu pPa3jIoKEHUS, PpPEeaKIuu
3aMEIICHHs], PEaKIui 00OMEeHa, SK30- U SHJIOTEPMHUUCCKUE PEAKIINH;, Menio8otl 3¢hghexm
peaxkyuu, SIpO aToMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBSI3b, MOHHASI CBSI3b, HOH,

2 351ech U asiee KypCUBOM 0003HAYAOTCS IUIAHMPYEMBbIE IIPEJAMETHBIE PE3YJIbTaThl, KOTOPbIE MOI'YT ObITh IOTEHIIUAILHO
JNOCTHTHYTHI o0y4atormumcst ¢ 3T1P, HO He SIBIAIOTCS 00s13aTEIbHBIMHU.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BeElIeCTBA (MPOLIEHTHAs KOHLEHTpauus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMWYECKHX IMOHITHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS IPU OMUCAHUU BELIECTB U X MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOpPMYN BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, FJIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONPEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEHEIEHHOMY Kiaccy
COEIUMHEHUN 10 QopMysaM; BHUJ XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHas) B
HEOPraHWYECKUX COCIUHEHUSAX;

UMETh IPEACTABICHUE O CHUCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXy U3yYEHHBIM MaTE€pHAIOM U MPH MOJYYEeHUH HOBBIX 3HAHMI, a TaKKe Npu padoTe
C HCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUM PacUETHBIX 33J1ay C OMOpPOM HAa AJITOPUTM YUYEOHBIX NEHCTBUIA M3y4YECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnuecknii 3akon [[.11. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOCHUTh 0003HAaYEHUsA, KOTOpble UMeroTcs B Tabmuue «llepmomnueckas cucrema
xumudeckux s3seMeHToB JI. M. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHUMHYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, OO0IIee YHCIOo
AJIIEKTPOHOB U PACIIPEAEIICHUE UX 110 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHUYECKHE BEIIECTBA,;
XUMHUYECKHE peakuuu (M0 YMCIy M COCTAaBy YUYaCTBYIOUIMX B PEAKIMH BELIECTB, 10
TEIIOBOMY 3(PEeKTy, 0O U3MEHEHHUIO CTEIEHU OKUCICHHS XUMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEpPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHIA
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MPEABAPUTEILHOTO 00CYXACHUS C Ie1arorom;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COSAUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHHIO XMMHUYECKON PEaKIUHU C
ONIOPOM Ha aJTOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHUE, O0000IIeHHE,CUCTeMaTH3aIMs, KJIacCU(UKAIs, BBISBICHUC
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YYCHUS CBOMCTB BEIICCTB M XMMHYCCKHUX
peaKIuii; €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEPCHHE,

MOJEIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbI) TIOJT pyKOBOICTBOM I1€/1arora;
CJIeIOBaTh MpaBUjIaM MOJIb30BAHUSI XUMUYECKOM MOCYA0N U JaO0paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiiaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKIUSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB I10 MOJYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTH XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBIO MHAMKATOPOB (Makmyc, (eHoindTanend, METWIOpaH:X U Ap.),
MOATBEP)KIAONINX KAYECTBEHHBI COCTAaB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha UOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKas peakuus,
XUMUYECKasl CBSI3b, Meni080u 3¢hghekm peakyuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJUTHI, HEANEKTPOJIUTHI, SJIEKTPOJUTUYECKAST TUCCOLMALMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTaHOBJICHHE, A/NIOTPOIHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsI PEIIETKA, KOPpPO3Usi Memasios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpanus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTh 3TU OHATHUS IPU ONMMCAHUY BELIECTB U MX MPEBPAILLICHUII;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JIJIs1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
cocTaBieHUs] (OpMyJT BEIIECTB M YPABHEHUN XMUMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3an1ad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHUA.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHHUAX Pa3JIMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy COEIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIC; BUJIbI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAs, METa/NINYecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmysie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J[.MI. MeHngeneeBa wu
JIEMOHCTPUPOBATH €T0 MIOHUMAHUE: ONUCLIBAMb U XaAPaAKmepu3oéams TabIUIHy0 Gopmy
[Tepuoguyeckoil CHUCTEMBbI XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpymnma)» u «mobouynas moarpymnma (b-rpymma)», manbie u OombIIHe
MIEPUObI;, COOMHOCUMb 0003HAYEHH S, KOTOPhIE UMEIOTCS B IEPUOAUYCCKON TabJIHUIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB M
3apsij sipa, 00IIIee YKCIIO JIEKTPOHOB M PACTIPE/ICICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);
00bsCHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
UX COCAMHEHUN B MIpejiesiaX MajibIX MIEPUOJI0B U TJIABHBIX MOJATPYIIN C Y4ETOM CTPOSHUS
UX aTOMOB;

KIacCU(PUIMPOBATh XUMUYECKHAE OJIIEMEHTBI, HEOPTraHWYECKHE BEIECTBA,;
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XUMHMUYECKHUE peakuuu (IO YMCIy U COCTaBy YYacTBYIOIMX B pEaKLUU BEIECTB, IO
TEI10BOMY 3P (EKTyY, 10 U3MEHEHHUIO CTETIEHEN OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs ONMMCAHHE INPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIlEHHBbIE YpAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peaxkiuii, NOATBEPKJAIOLINX CYIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEILIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IIOCJE MPEIBAPUTEIBHOIO
00CYXJIEHHUSI C TeIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (GopMyJie COEAUHEHHUS; MACCOBYIO JOJIO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
0o00OpyZOBaHMEM, a TAKKE IMpaBHJIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKLUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3IUYHbIX
BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOpUI- OpomMuA-, MOAWUI-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHMSI M HOHBI U3YYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE PUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYCHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHI; €CTECTBEHHO-HAYUHbIE
METO/IbI I03HAHUS — HAOJII0ICHNE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pealbHbIN
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOW TEMBI yU€OHOIO IpeaMeTa « XUMUS»
[IpumepHOI ananTUPOBaHHON OCHOBHOM OOpa30BaTENbHOM MHPOrpaMMbl OCHOBHOI'O OOIIET0 OOpa30BaHMs OOy4aroUIUXCs C
3a/IepKKOM NICUXMYECKOTO pa3BUTHUS, B LEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paznenoM lIpuMepHoil pabouell mporpammsl
y4eOHOro nmpeaMeTa « XuMUs OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu atom Opranuzarus
BIIpaBE€ cCaMa BHOCHTb H3MEHEHHsS B COJEpKAHUE M paclpeleleHHe ydeOHOro marepuana I0 ToAaM OOy4deHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX W3MEHEHWI OIpezaenseTrcss BbIOpaHHbIM 00pa3oBaTeslbHOW opraHuzamnueil YMK,
WHJIUBUYyAIbHBIMUA TCUXO(U3UYECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbro OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U afanTalyy yueOHOro MaTepralia o XuMuH, IpeJcTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

[Tpennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUECKOIO IJIaHUpOBaHUs i oOydaromumiics ¢ 3I1P: mepsblil npeanonaraer
OCBOCHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)

MpumepHble Tembl, OCHOBHOE coaepKaHue OCHOBHbIE BUAb! AEeATENbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammbil,
M KO/IMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4eHue

Paznes 1.1lepBonayaibubie Xumuyeckue mousTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTU4eCKOM AeATeJIbHOCTH
YyeJ/ioBeKa

(54

[IpeaMeT XUMUHU. Po1b XUMUU 8 HCU3HU Hes08eKd. Xumus 8
cucmeme Hayk. Memodbvl no3HAHUS 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOKWCTBA BeleCTB. ArperaTHoe
cocTostHUe BellecTB. YucThle BelecTBa U cMecH. CrIocO6EI
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCcKHe SBJIEeHUS.
[IpU3HAaKH U YyC/I0BUA NPOTEKAHNUS XUMUUECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U MPUEMaMU paboThI B
XUMHUY€eCKOH 1abopaTopUH.

JleMOHCTpanumn

1. JlJabopaTopHOe 060pyI0BaHUE.

2. PazyinyHble BUZbl XUMUYECKOU MOCYIbL.

3. O6pasibl BEeLEeCTB.

4. Cioco6rlI pasfiesieHus cMecell (GUIbTpoBaHMe, BblTapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAKTUYeCKHe PaGoThl

Jla6opamopHble onbimbi:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

PassesieHre cMecH C TOMOLIbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlaGopaTopHOe 060pyfOBaHKE U IPUeMbl PAGOTHI C HUM.
[IpaBusia 6e3onacHoO paboThl B XUMHYECKOU JJaGOpaTOPHU.
Ne 2. OuncTKa 3arpA3HeHHON NOBapEeHHOM conun
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XMMHUH B IPUPO/JIe U XHU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh YuCTbIE BelllecTBa U CMeCH; OZHOPO/IHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessiTh NPU3HAKU XMMUYECKUX peaKLM{ 1 yCJIOBUS UX IPOTEKAHHUA.

CrneoBaThb IpaBUJIaM 110/1b30BAHHUSA XUMHUY€ECKOH NOCYA0H U JJaBOpaTOPHBIM
060py/j0BaHUEM, A TAKXKE IPABUJ/IaM 0OpallleHHUs ¢ XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM Ileiarora.

[l1aHUpOBaTb U NPOBOJUTH XMMUYECKHH 3KCIIEPUMEHT 110 U3y4YEeHHIO U
onucaHuI0 GU3NYECKUX CBOMCTB BeLleCTB, CIOCO60B pas/ie/ieHUs cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieH1eM IJlaHa paboThl.

HWcnosib30BaTh NpH BHINIOJHEHUH Y4eOHbIX 3aZJlaHUH U B IIpoliecce
HCC/lel0BaTebCKOH JleTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATyPy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa no/,
PYKOBOZCTBOM IeZarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0J1b30BAaTh U3y4YeHHBIN NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYeCKHUX 371eMeHTOB. [IpocTble U CJI0XkKHbIe BellecTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cocmaesd eujecms.
OTHocHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHAs MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J1s1 XUMHY€ECKOT0 3/IEMEHTA B COeJUHEHU M.
dusnyeckre U XMMHYECKUE SIBJIEHUS. XUMUYECKast peaKLusl.
[TpU3HAKH U YCI0BUS NPOTEKAHUS XUMUYECKUX PeaKIui.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKuuil (coeJUHEHUS], PAa3/I0KEHUS,
3aMellleHus], 00MeHA).

3aKOH COXpaHEeHHsI MacChl BEIECTB.

M. B. JloMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIEHUe U
KOH/IeHCcallsi BOJBI U T. 11.).

XuMHuecKue siBieHus1 (TopeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Mmeau(1l), B3auMopeiicTBuYe xeesa ¢
cepoii, B3auMoJeCTBHE XKeJie3a ¢ pacTBopoM cosiu Meau(11)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacCChl.

Na6opatopHble 1 NpakTUYecKue pabotbl

Jla6opamopHbvie onbimbl:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKA, TassHUE
nbJa).

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJeCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKY T

MpakTnuyeckan pabota Ne3 MpusHaKu NPOoTeKaHUA XMMUNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKY/ISIPHOW MacChl BEILleCTB;

— MaccoBo# A0JIM XUMHUY€ECKOr'o 3JieMeHTa I10 (1)opMyJ1e
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJ10/leHue, MO/leJIMPOBaHME, IKCIIEPUMEHT) U OCHOBHbIE ONepaluy
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BeLeCTB U XMMHUYECKUX PeaKIMH ¢ OMopoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U 3aKOHOB U IPUMEHSATb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBpaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PazsimyaTh pu3nvecKre U XUMHUYeCKHe IBJIeHUs, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ie/IeHUs U CXeMBI.

OnpefiesATh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUSA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJIAPHOTr'0 YY€HHS C UCI0/Ib30BaHHEM BU3yaIbHOM ONOPBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (110 YUCIY U COCTABY pearupyoliux 1
00pa3yLIMXCs BELIECTB) C OMOPON HA CXEMBI.

CocTaB/asiTb GopMyJibl GMHAPHBIX BEIIECTB 10 BaJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 popMyJ1aM BeIecTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JeUCTBUM.

PacctaBaaATh K03$dUILMEHTHI B ypaBHEHHUAX XUMUYECKUX PEaKL U ¢ oopoit Ha
aJITOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0M U 1ab0paTOPHBIM
060py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00pallieHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMH 10 BBIIIOJHEHHIO JIAG0PATOPHBIX XUMUYECKHUX OTIBITOB NOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BLIIIOJIHEHUH yue6OHBIX 3a/laHUH U B IIpoliecce
HUCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaIHIo U3 yIeOHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN annapaT Kypca XMMUHU

Pa3szeu 2. BaxkHeilye npeAcTaBUTE/ I HEOpraHu4ecKux BemecTs (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54)

Bo3ayx — cMech rasoB. CocTaB Bo3yxa.
Kuciopos — ajleMeHT U IpoCTOe Bellie-
cTBO. 030H — a/110mponHasi Modugukayusi KUca0pooa.

HaXO}K,ELeHI/Ie Kucjaopoza B ripupoje, cl)nsmecrme U XUMHUYEeCKHe

CBOMCTBA (peak My OKHUC/IEHHS, FOpeHue). Y CI0BUS
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHure kucaopoaa. KpyrosopoTt
KHCJIOpO/ia B IPUPOJE.

Tens0801l agpghekm xumuyeckoll peakyuu, NOHIMuUe o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peaxIusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6bl e2o npedomspawjeHus. YcuaeHue napHUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumu

B3aumopeiicTBre docdopa, cephl U 3KeJie3a ¢ KHCI0POLoM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0PO/a B BO3AYXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
NpeKpalleHus TOpeHus.

Na6opatopHble 1 NpakTUYecKue pabotbl
Jla6opamopHbwlil onbim:

O3HakoMJIeHHe € 06pa3LaMHi OKCHJOB.
IIpakmuueckas paboma:

Ne 4. [Tony4yeHHe KUCI0POJA, U3YIEHUE er0 CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacChbl KHMCJIOpOJa U 030Ha HAa OCHOBaHUHU
ATOMHOI MacChl XMMHYECKOT0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ UCII0JIb30BAaHHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapaKTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOOEI
€ero MoJIy4yeHus, NpYMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06 CcyKJeHueM TapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpU6GOPHI AJ1s OJIyYeHHUs KUCJI0po/a (BbITECHEHHUEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IyTEM KHCJI0PO/, 10/ KOHTPOJIEM efiarora.

Hcnonb30BaTh XMMUYECKYIO0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELLECTB,
MOJIEKYIIPHBIX YPAaBHEHUH XMMHUYECKUX peaKL Ui C y4acTHeM KHCJI0pOo/a.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yxa.

CrenoBaTh NpaBuIaM 6€301MacHON paboThI B 1a60PATOPHUX NPH UCIIOJIb30BAHUU
XMMHY€eCKOH nocyibl U 060pyJ0BaHUs O, KOHTPOJIEM 11€J]arora, a Takxe
npaBuJ/IaM 06pallleHHsl C TOPIOYMMH BellleCTBAMH B GBITY.

[11aHUPOBATD U OCYILECTB/IATb Ha NPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA N0/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.

Hcnonb30BaTh NP BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IIpoliecce
HCC/lel0BaTeIbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOT0 COJIep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6GHUKA U CIPABOYHBIX MATEPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoaga.
TloHsATHE O KHUCIO0TAX M COJISIX

(54

Tema 5. KosimyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU

(44)

Bosopos — asieMeHT U pocToe BelecTBo. HaxoxzeHue B
npupo/ie, usndeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHe, CNoco6bl NOAYHEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

AemoHcTpauumn

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['openue Bojopoaa.

BsaumogeiicTBre Bogopoaa ¢ okcugom Meau(1I).

Na6opatopHbie U NpakTUYeckue paboTbl
JlabopamopHblil onbim:

B3anMogeicTBYe KUCJAOT C MeTa/lIaMHU.
[Ipakmuueckas paboma:

Ne 5. [TosiyuyeHHe BOAOPO/AA, U3yUeHHUE ero CBOUCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIECTBA HA OCHOBAHWH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazapo. MosisipHbIi 06'b€M ra30B. PacyéThl 10 XUMUYECKUM
yPaBHEHHSM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BelecTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 06 BbEMY;

— 06'bEMOB ra30B 110 ypaBHEHHIO PeaKIIMK Ha OCHOBE 3aKOHa
Oﬁ'béMHle OTHOI_I_IeHI/Iﬁ ra3oB
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATUHI U IPUMEHATb 3TH NOHATUSA NPU
OTHCAaHUM CBOMCTB BellleCTB U UX NpeBpallleHU .

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco6bl ero MoJIy4eHus], IpUMeHeHHe ¢ ONOPOH Ha IJIaH, KPaTKYIO 3allKCh,
cxemy.

Co6upaTh Npu6op JJisI NOTYIEHUS BOAOPO/A C UCIIOJb30BAHUEM BU3YATbHOU
OTIOpBI

HWcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYEeCKHX PeaKLMH € yJacTHeM BOJ0poJa C
OTIOpO Ha a/ITOPUTM.

CiieoBaTh NpaBUJaM 6e30MacHOM paboThI B 1a60PATOPUH IPU UCIIOJIb30BAHUU
XUMHUYECKOH Nocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Nefiarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTBSATh HA MPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
MPOBOAUTE HAaGJII0A€HUS, [ieIaTh BbIBOJBI 110 pe3ysibTaTaM 3KCIepUMeHTa MO/
PYKOBOZCTBOM IleZjarora c 06cy>xjeHHueM IIaHa pPaboThl, C UCII0JIb30BaHUEM
KJIMILE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[11aHMpOBaThb M OCYLIECTBJATh Ha NPAKTHKE XUMUUYECKHe 9KCIIepUMEHTHI,
NPOBOJUTH HAGJII0/IeHUS, [ieJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIePUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSATh 5TH MOHATHS, a TaKXkKe
M3y4eHHble 3aKOHbI U TEOPHH JJ151 pellleHHs] paCuETHBIX 3aZa4 C TOMOILbIO
nejarora.

BbIYMCAATL MOJIIPHYIO MacCy BellecTB; KOJUYECTBO BellleCcTBa, 00bEM rasa,
Maccy BellleCcTBa € ONOpoi Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX peaKLUH € ONIOPOH Ha
o06pasel], AITOPUTM y4eOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MaCChl BElleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peaxIuu.

BoIcTpauBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH HA UH-
dopmaruio U3 yueGHMKA U CIIPAaBOYHBIX MaTepHaJIOB, TPaMOTHO HCIOJIb30BaTh
HM3y4YeHHbIH NOHATUHHBIN anlllapaT Kypca XMMHUHU C TIOMOLIbIO Nlearora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJIbl. PU3HUYecKHe CBOWCTBA
BO/AbL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 80dbl.
XuMHYeCcKHe CBOMCTBA BOJbI

(pasJsioxKeHMe, peaKIuy C HaTpUeM, OKCU0M KaJbLiHs, OKCHJIOM
cepsol V.

CoctaB ocHoBaHUH. [loHsAATHE 06 UHIUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmseopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BellleCTBa B pacTBOpe.

Posb pacmeopos e npupode u 8 scusHu Yeaoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJ1eKTPOJIU3 BO/Ibl; CHHTE3 BOJbl; B3AaUMO/IeHCTBHE BOABI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCNIOJIb30BAaHUE
BH/leOMaTepHaIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HUccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIBIO
WH/JMKATOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHEe PAaCTBOPOB C ONpe/ie/IEHHONH MacCOBOU
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBOope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpalleHHH C TOMOILbIO0 Iefiarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIl B IPUPOHBIX TPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
CXeMy.

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HNPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeECeH, Mephl 110 OXpaHe BOJ,
OT 3arpsAi3HEHUs NOCJIe IPe/BAPUTENBHOTO CTPYKTYPUPOBAHUSA MaTepuraJa.

HJIaHI/IpOBaTb " OCYyLIEeCTBJIATb HA NIPAKTHUKE XUMUYECKHEe IKCIIEPpUMEHThI,
MPOBOJIUTH HAGJIIO/IeHUS, Ie1aTh BbI-

BOJBI I10 pe3yJ/IbTaTaM 3KCIIEpUMEHTa 110 KOHTPOJIEM Ilearora, €
HCIOJIb30BaHUEM KJIUILIE,

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XUMHUYECKOH MOCy/ibl U 060pYJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAI/ITb BbIYUCJIEHHUA C IPUMEHEHHUEM IOHATUA «MaCCOoBad A0Jid BeleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCCJIel0BATENbCKOH 1eATeIbHOCTH HayYHO-NIOMYJIAPHYIO0 JINTEPATYPY
XMMHYeCKOI'0 CO/leprKaHUs, CIPaBOYHble MaTepHuaJibl, pecypchl MHTEpHETA
110/}, PyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHYThle NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpMalMI0 U3 y4ebHMKA U CIPABOYHBIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIH IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
am@pomepHble, Heco/1e0b6pasyrujue Ha npumepe okcuoa yeaepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e10494 U
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckye
Y XMMH4YeCKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€Nnoco6bl noay4eHus. Paj akTHUBHOCTH MeTaJIJIOB.

Couu (cpeaHUE): HOMEHKJ/IATYPA, CNOCOObI NOAYHeHUS,
B3auMo/eficTBUe coJiel ¢ MeTa/lJlaMH, KUCJI0TaMy, 1jeJI04aMHU U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/AY KJIaccaMU HEOPTaHUY€eCKUX
coepnHeHUH. ['eHeTHYeckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHAAX Ha IpUMepe IMHKA U aJIIOMUHUSA. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAMH U I1le109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BEIeCTB PA3JIMYHbBIX KIaCCOB.
B3auMozelicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
meau(ID).

Peak1iusi HeTpaJn3alUU.

BbITecHeHHE OJHOTO MeTaJLJIa [PYTUM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3anMozelicTBHe KMCJIOT C MeTa/lJIaMHU.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAaHUM C KUCJIOTaMHU.
Pasnoxenue rugpoxkcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. Pemienue skciepuMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIe
KJIaCCbl HEOPraHUYeCKUX COeJUHEeHUN».

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKLU/Iﬁ

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNYECKUX COSAMHEHHH 10 MTabIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEMBI M TAOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B cXeMBbI «[ eHeTHdecKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[Iporno3upoBaHue CBOMCTB BEIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3Y4EHHBIX KJIaCCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCSITCS C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COEIMHEHUIT» 1O/l pyKOBOJCTBOM IleJlarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUH peakLUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe NOATBEPKAAI0IIUX TeHETHYECKYO B3aUMOCBSI3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

CocTaBieHre MONEKYIAPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C IPeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenue no ypaBHEHUSIM XUMUYECKIX PEAKIMi KOJIMYECTBa, 00bEMA, MaCChI
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB MU IPOAYKTOB PEaKLUHU 110
ITOPUTMY.

IInarupoBaHKE M OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIaroTa 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeJI0BATENbCKOM IESTENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeH!e BEIOOpa
MOJ PyKOBOACTBOM II€Aarora.

BricTpauBanue pa3BEpPHYTHIX TUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(opMaImio n3 yueOHUKA U CIIPABOYHBIX MaTEPHANIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO ITOHATHIHHOTO aImapaTa Kypca XUMHH C HCTIONI30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, aITOPUTMA.

Paspen 3. [leproauyeckuii 3akoH u [lepuognyeckas cucreMa XUMHYeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBsA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuu (15 4)
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Tema 8. NepuoanYecKunii 3aKOH U
MNepuopuyeckas cuctema
XUMUYECKUX INeMEHTOB

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

[lepBble NONBITKH KJacCHPUKALUU XUMUYECKUX 3/IeMEHTOB.
[ToHsATHE O rpyNIaX CXOAHBIX 3/IEMEHTOB (1Ll|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMUYeCcKUX 3y1eMeHTOB /I. U. MeHpeseeBa. [lepuojpbl, rpynnsi,
noArpynnel. ®U3nyecKUi CMbIC MOPSALKOBOr0 HOMepa
3JIeMeHTa, HOMepOB MlepHo/ia U IPyIbIL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s/ep. M3omonbl.
JneKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 060104Y€K aTOMOB NEePBbIX
20 XMUMHUYeCKUX 371eMeHTOB [lepruouyecKkoil CUuCTeMbI

J. U. MeHgeneesa.

XapaKTepUCTHKA XUMHUY€ECKOT0 3JIeMEeHTa 0 ero MO0JI0XKEHUIO B
[lepuoandeckot cucreme /. U. Meneneena.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M aMOMHO20
(nopsidkogozo) Homepa.

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduyeckoti cucmembi
XUMUYECKUX 3/1eMeHMO08 0151 pa3eumust HayKu U NPpaKmuku.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepuoaHas u JJIMHHONEPUOUAHASA GOPMBbI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. U. MeHeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTaJIJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwlil onbim:

BsanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
nies049en
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHHe TePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKHUX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPHULATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IEpUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCIOJIb30BAaHUEM CXEM U TabJIHII,

YcTaHaB/IMBaTh CBAI3b My N0JIOXKEHHEM 3/1eMeHTa B IEpUOJUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apsAJ A4Pa, o0Lee YUC/I0 3JTeKTPOHOB U
pacrpefie/ieHHe UX 10 3JIeKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHosupoBaTh XapaKTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproandeckod ccTeMel € IOMOILBIO Tefarora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbL¥sl 10 UX NoJ1okeHUI0 B [leproguyeckoit cucteme /I. U. MeneneeBa.

CnenoBaThb NIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl ¥ 060pYJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YEeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPHUPOBAaHUsA MaTepHaa C UCII0/b30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJla, ClipaBoyHble MaTepuabl (Ilepuoguyeckyto
CUCTEeMY XUMHUYeCKHX 3/1eMeHTOB /[I. U. MeHzeeeBa, TabIMLy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH PAJ, HaNpKeHU N
MeTaJlJoB).

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BaTebCKOM JleATeIbHOCTH HayYHO-IONMYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COAeP>KaHMs, CIpaBOUYHble MaTepHUabl, pecypcbl UHTepHeTa NojA
PYKOBO/JCTBOM Nefarora



Tema 9. XumunuecKkas csasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XHMHUY€ECKHX 3JIeMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HeNoJIApHas).

CTeneHb OKHC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuun (OBP). [Iponeccer
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTE/IbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pasJioKeHUsl, COeJUHEHUS

(2 u B Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMS)

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

OnpefiensaTb BUA XMMUYECKOH CBA3U B CO€JUHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefesATh cTelleHb OKUC/IeHUA XMMHUYECKOT0 3/1eMeHTa 110 popMyJie ero
CoeJJMHEHUS C UCMOJIb30BaHUEM a/ITOPUTMA.

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

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CocTaBJIATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJITOPUTMY pa360opa OKUCIUTENbHO-BOCCTAHOBUTENbHON peaKIuu.

HWcnosib30BaTh NPU BbINOJHEHUH YIEOHBIX 33JaHUHU TEKCThI yYeGHUKA [OCIe

CTPYKTYpHUpOBaHHs MaTepuaJia, ClIpaBOYHble MaTepHasbl (IePUOAUYECKYIO
CHCTEMY XUMHUYeCKUX 3/1eMeHTOB /I, . MeHzeseeBa, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSHKeHUH
MeTaJJoB).

MpumepHbIe Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

U KONUYECTBO 4acoB, 0TBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATEeNbHOCTU
obyuarowmxca

Paspen 1. BemecTBo ¥ XMMHYeCKHe peakyyu (17 4)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHzieseeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHYECKHX 3JIeMEeHTOB NepBbIX TPEX
NepUOJIOB, KaJIud, KaJbLUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEHTOB B
NepruoNIeCKOM CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HoMeHKJIaTypa HeOpraHM4eCKHX BellecTB
(MexayHa-poJiHasA U TPUBHa/IbHasA). XMMUYeCKHe CBOWCTBA
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIaCCaM HeOpraHUYeCKHX
COeIMHeHUH, UX TeHeTU4YecKas CBSA3b HeOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUAbl XMMHUYECKOH CBSI3H U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze i1 KpUCTaNIM4eCKUX PelIéTOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneena

XapakTepu30BaTh XMMHUUYECKHE 3JIeMEeHTbl NepBbIX TPEX NEPUOA0B, Kalus U
KaJbLus 10 UX NoJokeHuIo B [lepuoaudeckoii cucteme /[l. U. MeneseeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KrnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TaBJIULY PAaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJIIPHbIX YpaBHEHUH
XUMHUYEeCKUX peaKL Ui ¢ 0IOpOY Ha cxeMy.

OnpeziendaTb BUJ XMMUUYECKOHN CBAA3Y U TUI KPUCTAIINYECKON pellEéTKU
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT UX CTPOEHUS [10C/Ie
npeJBapUTeIbHOT0 pa3bopa.

BricTparBaTh pa3BEépHYThIe NHUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

HWcrnosib30BaTh NPU BBINOJHEHUH YYE0HbIX 33IaHUH U B IpoLecce
HCC/IEe/]0BATENbCKOH JEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJlepKaHus], CIpaBOYHble MaTepHaJlbl, pecypchl MHTEepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3/IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYOIIMX B pEAKLIUH BEIECTB, N0
mensi080My 3¢pekmy, no usMmeHeHu0 cmeneHetl OKUCAeHUs
XUMUYeCKUX 3/1eMeHIMo8, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

3K30- u 3H0OMepMuUYecKue peakyul, mepMoxuMuyeckue ypagHeHusl.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeobpaMuMblX XUMu4eckux peakyusix. [lonssmue o Xumu1eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no/a0xceHue XUMU4eckoz0 pasHo8ecusl.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIbHOM peakIuu).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMHUY€ECKOH peaKLiMu OT Pa3JIM4YHbIX
daxTopoB.

2. BosgelicTBue KaTaM3aTopa Ha CKOPOCTb XUMHUYECKOH peaKIHu.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMBIX peaKL UM,

4. CMelleHYe paBHOBECUSI XUMHUY€ECKOM peaKluHu.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 06'béMa U MacChl peareHToB WU
NPOAYKTOB 10 YPaBHEHUSIM XUMUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OTMCAaHUU CBOMCTB BeILeCTB U UX NpeBpalleHU .

KnaccuduunpoBaTh XMMHYeCKHE peaKIMH [10 Pa3/IMYHbIM IPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN peaKIuM OT Pa3JINYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUS XUMUYECKHX NPeBpallleHUH B
Pa3/IMYHBIX YCIO0BUSX I0C/Ie NPeiBApUTENbHON paboThlI.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHYECKHMM YPaBHEHUSIM I10 aJITOPUTMY.

BoIcTparBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CTPABOYHBIX MATEPHAJIOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTeNbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI'0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
H0CJIe KOHCYJIbTALMH C [1€JJaroroM.
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Tema 2. J/1eKTpoIUTHYECKAS
Aucconyanus. XuMHYeCcKHe
peakuMu B pacTBOpax

(84)

Teopus 3JIeKTPOJIUTHYECKOH JUCCOLMALUU. JJIEKTPOSIUTBI U
HeaJIeKTPOoJIUThl. KaTHOHBI, aHHOHBL. MexaHusm duccoyuayuu
seujecms ¢ pasAu4HbIMU 8UdaMu xumuyeckoll ces3u. CmeneHsb
duccoyuayuu. CuIbHbIe U c1abble 3J1eKTPOJIUTHL

Peakuuy MOHHOTO 06MeHa, YC/I0BUS UX NpoTeKaHHs. UOHHBIe
ypPaBHEHUS peaKuil.

XuMHyecKkre CBOMCTBA KUCIOT, OCHOBAHUH U COJled B CBeTe
Ipe/iCTaBJIeHNH 06 3JIeKTPOJUTHYeCKOH aucconuanyy. Cpeaa
pactBopa. [loHsiTHE 0 rUApOJIM3e COoNel.

KavecTBeHHbIe peaKIM1 Ha KATHOHBI

Y aHHUOHBI : XJIOPUJ-, GPOMUJ, HO3UJ-, CYJIbdaT-, KapObOHAT-,
cuuKaTt-pocdaT- aHHOHBI, FHMAPOKCUA-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajbL¥s, aJIOMUHUS, XKeJjle3a 2+, 3+, [[UHKA,
HNPUCYTCTBYOLINE B BOAHBIX pACTBOPax..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM I10JI€.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKY TPOTEKaHUS peaKIui
HOHHOI'0 0OMeHa.

OmnbITHI 10 OMPE/IEJIEHUIO CPe/ibl B PACTBOPAX CoJiei (xJIopuia
HATpHsl, KapOOHATA HATPUsl, XJIOPHAA [IUHKA).

JlaGopaTopHble U NPpaKTHYECKUEe

pa6oThsl

JlabopamopHulii onbim:

Ne8Peakuyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HeUTpaJu3aluy Mex1y THAPOKCU0M KaJlvs U COJSTHON KUCIOTOM.
Ne9. KauecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcnepruMeHTaIbHBIX 33/,a4 110 TEME.

Buryucaenus
— I10 ypaBHEHUSIM XMMUUYECKHX PeaKLun

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH, @ TAKXKe CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH IUCCOLIMALIMY C OIIOPOX HA CXEMBIL.

O6BbACHATH NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOLIbIO IeAarora.

CocTaBJIsITh YpaBHEHHUS AUCCOLMALIMHI KUCJIOT, |eJI0Yel U CoJIeH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUsI XUMUUYECKUX PEAKIIMH HOHHOTO
obMeHa.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTEeJbHON paboThL.

CnepoBaTb npaBUJIaM 6e30MacHON paGoThI B IAGOPATOPUH IPU
HCIOJIb30BAaHUH XMMUYECKOH NOCYIbl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTb BEIYUC/IEHUS 10 XUMUYECKUM yPaBHEHHSM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BHINOJHEHUH yYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIel0BATEIbCKOH J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
1ocJ/Ie KOHCYJIbTAIUU C 1eJarorom.

Paspen 2. HemeTaJ1/1bl U UX cCOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTePHbIe /LI HUX CTeNeHU
okucenus. CTpoeHre U pusnuvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/llaMH{, HeMeTa/lJlaMu (BOZ0POJIOM U
KHCJI0pOJi0M), Weaouamu). XopoBogopos. ConsHas KUCI0Ta,
XUMHYeCKHe CBOWCTBA, no/iyyeHue, npuMeHeHue. KayecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10p08odopoda Ha
0p2aHU3M 4es08eKd. BaKHEeHIIME XJIOPU/bl U X HAX0XK/EHHE B
HpUpOJE.

JleMOHCTpanumu
BH,E[GOMaTepI/IaJlbI: raJioreHbl 1 UX COeJUHEHH .
06pa3sibl XJI0PU/IOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHblii onbim:

PacrosHaBaHMe XJI0pU/I-MOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosiyyeHue CONSTHON KUCIOThI, U3yYeHHe eé CBOUCTB.

BwvruucaeHus
10 YpaBHEHHUSIM XUMUY€ECKHX PEAKIUH.

O6BSCHATD 061IMe 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB HEMETAaJJIOB U UX
Coe/IMHEHUH B ITpeJiesiax MaJjbIX IepPHOJI0B U IJIaBHBIX OATPYIIIT
[leproiNYeCcKO# CUCTEMbI XUMUYECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJIOXKHBIX BellleCTB (XJI0POBOOPOJA,
XJIOpUJIa HAaTPHsl), CIOCOObI UX MOJIyYyeH s, IpUMeHeH e U 3HaueHue B
HIPUPO/Jie Y )KU3HH YeJIOBeKa 110CjIe CTPYKTYpUPOBaHHs MaTepHaJa.

Omnpezie/IsiTh raJloreHU/-MOHBI B PACTBOPE C HCIO0/Ib30BaHUEM TaGJIHIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI".

[11aHMPOBATH U OCYIIECTBJIATh HA NPAKTUKE XMMUYECKHe IKCIIePUMEHTHI,
HIPOBOJUTH HAGJIIO/IEHNS], 1e/IaTh BbIBO/bI 10 Pe3y/IbTaTaM IKCIIepUMeHTa
MocJie NpeiBapUTENbHON PaGOTHI.

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

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe /IS HUX CTelleH!
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA NPOCTHIX

BeLeCTB — KHUCJI0POJa U Cephl.

AnnotponHble MoAMbUKaAIIMK KUCI0POA U cepbl. XUMUUYECKHE
CBOMCTBA cepbl. B3auMoselicTBHe c HeMeTa/lJlaMU - BOJ,0OPOZIOM U
KHUCJI0PO/IOM, MeTa/l/IaMH, KOHLLeHTPUPOBAHHBIMU a30THOU U
cepHoU kucaoTaMu. CepoBoJOpoJ, CTpoeHUe, GU3NIecKHe

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4éTOM CTPOEeHHs1 UX aTOMOB C ONTOPOM Ha cxeMy "Mi3MeHeHHe paZiuyCcoB B
noArpymnmnax".

XapakTepu3oBaTb PU3HUeCKHe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cepbl U eé coeAUHEeHU I
(cepoBozOpOAA, OKCUAOB CEPhI, CEPHOU KHUCIOTHI, Cy/J1bPaTOB), CIOCOOBI UX
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Y XUMUYeCKHe CBOWCTBA (KUC/IOTHBIE U BOCCTAHOBUTEJBHBIE).
OKcHJbI cepbl KaK NpeCTAaBUTEN KUCIOTHBIX OKCUAOB. CepHasi
KHUCI0Ta, U3MUecKUe U XUMUYeCcKHe CBOHCTBa (06111e KakK
NpeJCcTaBUTeJIs KJlacca KUCIOT U cneyuguyeckue), TpuMeHeHHe.
CepHuCTast KUCJIOTA.

Xumuveckue peakyuu, sexcaujue 8 0CHo8e NPOMbIULIEHHO20 cnoco6a
no/yyeHusi cepHoll Kuciomsl. Annapama! U npomekarouwue 8 Hux
npoyeccwol (Ha npumepe npouzgodcmea cepHoll KUuca0mel).

CoJiy cepHOM KUCJIOTBI, Ka4eCTBEHHAs PeaKlys Ha CyJIbdaT-HoH.
HaxoxzeHue cepbl ¥ eé coeAMHEHUH B IpupoJie. Xumuieckoe
3azpsi3HeHue oKpyscaroujell cpedsvl CoeQUHEHUSIMU cepbl (KUCA0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMartepualibl): cepa U eé coeJUHEHUS.
OGyryinBaHUe caxapa noJ JeliCTBHeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI

Jla6opamopHble onbimboi:

O6Hapy»xeHue cy1bdaT-HOHOB.

B3auMopelicTBre pa36aBaeHHON CEPHOU KUCIOTHI C IUHKOM.
Buryucaenus

10 ypaBHEHUSIM XUMHYECKUX PeaKI[UH

NOJIy4eHHs], IpUMeHeHUe U 3Ha4eHHe B IPUPO/JIe U XKU3HU YeJIoBeKa C
OMOPOH Ha CXeMY U IJIaH.

OnpefensATh HaIM4YKe Cy1bYAT-HOHOB B PacTBOPeE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MP06JIeM, CBA3aHHBIX C IepepaboTKOH
coeJJMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUSA MaTepHaJa.

[I1aHMpOBaTh U OCYIIECTB/IATh HA TPAaKTHKe XUMHUYECKHe 3KCIePUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, ZieJIaTh BbIBO/IBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a60PaTOPUH MIPU
HCI0JIb30BaHUH XUMHUY€ECKOH NOCY /bl M 060pY0BaHUs 0/, PYKOBO/CTBOM
nezjarora.

[Ipou3BOAUTH BEIYUC/IEHHS 10 XUMHUYECKUM YPaBHEHUSIM 10 QJIFOPUTMY.

HWcnosib30BaTh MPHU BbINOJHEHUH YI€OHbBIX 33JJaHUH TEKCThI yUeOHUKA,
crnpaBoyYHble MaTepHasbl ([leproauyecKyto cCHCTEMY XMMUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, Tab6IM1y PAaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH sl HAanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIeloBaTebCKOM JIeATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIUTepaTypy
XUMHUYECKOI0 COZiep>KaHus, CIPaBOYHble MaTepHaJlbl, pecypcel MHTEpHEeTa
nocJjie KOHCYJIbTallUHU C IefiaroroM
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Tema 5. O6mas
XapaKTepUCTHKa XMMUYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEeHUA
(74)

O61m11aa xapakTepuCcTHKa 3/71eMeHTOoB VA-rpynnbl. OCO6eHHOCTH
CTPOEHHUA aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JI/I1 HUX CTENEeHU
OKHCJIEHUS.

A30T, pacnipocTpaHeHHe B IpupoJe, Gu3nyecKre U XMMHUYeCKHe
cBoiicTBa. KpyrosopoT a3oTa B npupoze.

AmMHaK, ero pusnyeckre U XMMUYECKHe CBOMCTBa, NOJIy4eHHe U
npuMeHeHHe. Coi aMMOHUSA, UX U3NYECKHE U XUMUYECKHe

CBOMCTBa, IIpUMEHEeHHE. KauyecTBeHHas peaKrd Ha HOHbl aMMOHHUA.

A30THas KUCJI0Ta, eé Gu3nyecKre U XMMU4YecKre cBoicTBa (061ue
KaK [Ipe/ICTaBUTeJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308axHue HUMpamos u coiell aMMOHUA 8 Kadyecmee
MUHEpabHbIX Yy0o6peHull.

X1UMHYeCcKoe 3arpsi3HeHHe OKpYKalllel cpesibl CoeAUHEHUSAMU
a30Ta (KUCIOTHBIE JOXK/IH, 3arPsi3HEHHE BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCKHe CBOMCTBa, notyveHue. KauecmeenHas peakyus Ha
docgpam-uoHwl.

Hcnosb3oeaHue ghocghamos 8 kauecmee MUuHepa1bHbIX yA06peHuli.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanum
Kosnnekuuu: dpocdop u ux coefUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. BsauMoeicTBHE CoJiell aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHUe ¢ 06pa3LiaMu a30THBIX U GOCPOPHBIX yA06pEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHUaka, U3y4eHHe ero CBONCTB.

Bwruucaenus
10 ypaBHEHUSIM XMMUYECKHX PeaKI Ui

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBONCTB 3J1eMeHTOB VA-
IPYINIBI U UX COeJUHEHUH C YYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYeCKHe CBOWCTBA NMPOCTBIX BELECTB
azoTa u pocdopa U Ux coeANHEHUH (aMMHaKa, coslell aMMOHHS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza docdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NMOJTyYEHHUs, IPUMEHEHNEe U 3HaueHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCN0JIb30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIO/Ib30BAHUEM
Tabnnbl "XapaKkTepHble peaKi Ha KATHOHBI U aHUOHbI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XKeHUEM
coeHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEHUS, 1eJIaTh BbIBO/IbI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CrnenoBaThb MpaBUJIaM 6e30MacHON paboThl B JaG0OpPaTOPUU IPU
HCI0JIb30BAaHUHU XUMHUYECKOH NMOCYybl ¥ 060pY/JOBAHMUS.

[Ipou3BOUTH BbIUMC/IEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEPUOUYECKYIO CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psijL HanpsKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NPU BINOJIHEHUH YUe6HBIX 33/JaHUH U B IIpoLiecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJIbTAllUHU C eJJaroroM

Tema 6. 06125 xapaKTepuc-
THKa XUMHUYEeCKHX 3JIEMEHTOB
IVA-rpynisl.

Yriiepoa ¥ KpeMHMH U UX

Yriepog, aJuIoTpOoIIHble MOAUGHKALUY rpaduT, aMas.
B3auMozelcTBUE ¢ METAIAMH, HEMETAJIJIaMH,
KOHLIEeHTPUPOBaHHBIMHU a30THOH U CEPHOH KHUCJI0TaMH,
pacnpocTpaHeHHe B IpUpoie, Gu3ndecKue ¥ XUMHUYECKHe

OO6'bSICHATDH 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBOMCTBA IPOCTHIX BEIECTB
yTJieposia ¥ KpeMHHUs U UX CoeJUHEeHUH (OKCHU/IOB yTJIepo/ia, yTOJbHON
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coeMHeHHUs
(84)

cBoiicTBa. Acop6uusi. KpyroBopoT yriieposa B mpUpo/e.

OKcuAbl yrjeposa, ux Gusndeckre U XMMUYeCKHe CBONCTBA, UX
JleiCTBYE Ha )KMBble OPraHU3Mbl, TOJIyYEeHHE U TPUMEHEHHE.
IKos02uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agpgpexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX QU3UYeCKUe U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHue. KauecTBeHHast peakius Ha
KapboHAT-UOHBL

IlepgoHauabHble NOHAMUSL 06 0P2AHUYECKUX 8eWeCmBax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCMasa U CmpoeHUusl.
IoHsimue 0 6U0/102U4eCKU 8ANCHBIX BEUECMBAX: HCUPAX, 6e/1KAX,
yenesodax. MamepuaibHoe eQUHCMB0 Op2aHUYecKUX U
Heopz2aHu4YecKux coeduHeHull.

KpemHuii, ezo puzuveckue u xumuveckue ceoticmea (Ha npumepe
g3aumodelicmsusi c MemaaaamMu U HemMemaniamu), noayyeHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus1 kpeMHUs1 8 npupode. 06wue npedcmas.ieHus 06 okcude
kpemuus(1V) u kpemHnuesoil kucaome. Cunukamawl, Ux UCNO1b308aHUE
8 O6blmy, meduyuHe, npombviulieHHocmu. BaxcHeliwiue cmpoumensHolie
Mamepuasbl: KepamuKa, CmeKa0, YeMeHm, 6eMmoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUME/TbHBIX
Mamepua.nos 8 N08CeOHE8HOU HCU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PeIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dynepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHAas IPOMBILIJIEHHOCTD.

Mozenu MoJieKyJ1 OpraHU4eCKUX BeLeCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHulii onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

Ilpakmuyeckue pabomui:

Ne 11. [Tosiy4eHHe yTJIEKUCIOTO ra3a U U3y4yeHHe ero CBOMCTB.
KauecTBeHHas peaklMs Ha KapbOHAT-HOH.

Ne 12, Pemenue skciepuMeHTabHbIX 33/1a4 110 TeMe «HeMeTannbl».

Bouryucaenus
M0 ypaBHEHUSM XUMHUYECKUX PEAKIUH, eC/IN OJIUH U3 peareHTOB
JIaH B BU/Ie BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOM /10J1eH.

KHUCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHSI, KPDeMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHs], IPUMeHeHHe U 3HaYeHue B IpUpojie
Y YKU3HHU YeJIOBeKa.

OnpefiessiTh KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX PO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO I'a3a B OKpYKarluel cpese.

WinrocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yriiepoa U
OpraHUYeCKHX BEIeCTB M10/] PYKOBOJCTBOM yYUTeJIA.

[I1aHUPOBATh U OCYLECTBJIATb HA IPAKTHKe XMMUYeCKHe 3KCIIePUMEHTBHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/IaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJ1e peJBapuUTebHOM paGoThI.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUYECKOH MOCYy bl ¥ 060pY/JOBAHMUS.

HWcnosib30BaTh NpHU BHINOJHEHUH yUeOHbIX 3a/laHUH TEKCThI yue6HUKA,
cnpaBoyHble MaTepuaJbl ([leproanyeckyo cHCTeMY XUMUYECKHUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJL HAanpsKeHUH
MeTaJ/IJIOB) MocJie KOHCY/IbTalluH € NeAaroroM.

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEIbCKOM eI TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZIep>KaHUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa
nocJjie KOHCYJIbTalUH C 1eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)

41




Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYEeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucteMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJ10B. MeTaslimdeckas CBA3b U MeTa/UIMyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06ujue cnocobbl noayveHusi Mmemannos. [lousmue o
KOppOo3Uuu Mema./108 U 0OCHO8Hble CNOCO6b! 3aW UMbl 0M KOppOo3UuU.
Cnaasvul (cmanv, vyzyH, dropaniomMuHull, 6GpoH3a), UX NpUMEHEHUE 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanumu

O3HaKoOMJIeHHE C 06p33LlaMI/I MEeTaJIJIOB U CIIJIaBOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHble onbimboi:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLMK MeTaJlJIa C KHCIOTOH OT MPUPO/IbI
MeTaslIa.

Buryucaenus
— [0 YpaBHEHUSAM XMMHUYECKUX PeaKIUH, ecsiu 00uH U3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUSA IPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBuaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH NMOCy/1bl U 060py10BaHUA.

[Ipou3BOAUTH BBIUMC/IEHUS 10 XHMHUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJ My paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe Npe/iBapuTeIbHOM KOHCYJIbTAllMHU C 1eJaroroM
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Tema 8. BaxkHeiiue
MeTaJLJIbl U UX COeAUHEHHUS
(164)

lllesiounbie MeTasbl. [losoxeHue B [lepuoanyeckoii cuctemMe
XUMHYecKux 371eMeHToB /I. . MenzeneeBa, cTpoeHNe aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOKWCTBA (Ha MpUMepe HaTpus U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [Tonoxxenue B [leproanyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxgeHue B npupofe.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelne coejuHeHUS
Kanblus (OKCUZ, TUAPOKCHJ, CoJn). 2Kécmkocmb 800bl U chocobbl eé
ycmpaHeHUusl.

Amomununi. [losnoxxenue B [leprogudeckoil cucteMe XUMHUYECKUX
asieMeHTOB /I. . MeHpeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XuMUYecKre cBoHcTBa. AMPOTepHBIe
CBOWCTBA OKCH/IA U TUAPOKCUA.

2Keneso: cocras, cBoicTBa U nostydeHue. [losioxxeHue B
[lepyoanyeckoit cucTeMe XUMUYECKUX 3/IEMEHTOB

. . MeHpenieeBa, cTpoenue atoMa. Haxox/eHue B npupo/e.
dusudeckue U XMMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COJTU
xese3a(ll)

u xenesa(lll).

JleMoHCTpanum

B3auMozelicTBre HaTpHs C BOJOH.

OkpaluBaHue JIaMeHH HOHAMU HAaTPHs U KaJlusl.
OxpauiMBaHue MJIaMeH! MOHAMH KaJIbLHUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[HUS C BOZOM.
BusieoMmaTepuasbl: TOpeHHe XKejle3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHbie onbimbl:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIJIaBoB.
AMdoTepHble CBOHCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKLiMM Ha UOHBI XKeJe3a.
Ilpakmuyeckue pabombl:

Ne 13. PemieHue skciepuMeHTa/IbHBIX 33124 10 TeMe «MeTasbl».

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX PeaKIui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METAJIJIOB B IPYNINax U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaThb GpU3HYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BElleCTB
METaJIJIOB U UX COeJUHEHUH (OKCHAO0B, THAPOKCHUJIOB, COJIeH) C onopoii Ha
CxeMy, CIIOCOObI UX MOJIy4eHHs, IPUMeHeHHe U 3Ha4eHHe B IPUPO/Ie U )KU3HU
YyeJslOBeKa.

Pacnio3HaBaTh C NOMOILBIO KA4eCTBEHHBIX PeaKIMi HOHBI MeTaJlJI0B (MarHus,
KaJIbLYsl, aJIIOMUHMS, IUHKAa, XxKeJse3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6/IUIbI "XapaKTepHble peaKLIUY Ha KATHOHBI .

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHU, ZieJIaTh BbIBO/BI 110 Pe3y/IbTaTaM 9KCIepUMEHTa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThl B 1a60paTOPUH NPU
HCI0JIb30BaHUH XUMHUYECKOU TOCY bl U 060PY/JOBAHMUS.

[Ipou3BOUTH BEIYUCIEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
HHGbOpPMaNUIO U3 YYeGHMKA U CIPABOYHBIX MAaTEPHA/IOB, PAMOTHO
HCI0JIb30BaTh U3y4YeHHBIM NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpY BbINOJHEHHUH yYeOHbBIX 3aZlaHHH U B TpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 CoZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1oCJIe Ipe/iBapUTEIbHOM KOHCYJIbTAllMH C [1eJaroroM

Paspes 4. Xumus U oKpy:xamomas cpeaa (3 4)

Tema 9. BemectBa n
MaTepuaJibl B )KU3HU
4YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoU HU3HU Yes08eka. Xumus u 300[7061)6‘. Be3zonacHoe
ucnosb3o8aHue seujecme U Xumuveckux peaxuuﬂ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax esTeTbHOCTH JIIAeH,
OCHOBHBbI€ BeIleCTBA ¥ MaTepHaJIbl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsloBeKa.
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(34) IIpupodHble ucmoyHuKuU y21e8000p0do8 (y20.1b, NpupodHbLl 2a3, OGBSICHATD YC/I0BUsI 6€30MaCHOT0 UCI0JIb30BaHUSA BEIeCTB U XUMUYECKUX

He@mb), npodykmul UX nepepabomku, ux poib 8 6bimy u peakIui B OBITY.

npoMbluwAeHHOCMU. AHanM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BJUSAHUU

OcHosbl 3k0102udeckoll epamomHocmu. Xumu1eckoe 3a2ps3HeHue NPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollel cpebl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYIO IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Posab xumuu 8 pewieHuU 3K0102U4ecKuUX NPO6AEM. [IpruHUMATE y4acTHe B 06CYKAEHUU TPOGIEM XUMUYECKOHN U 9KOJIOTUYECKOU

HaInpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO TO3UIIUIO 10 IpobJieMe U
npejJjaraTb BO3MOXKHble IyTH e€ pellleHUs C 0opoi Ha MUHOpMaLUIo U3
yue6GHHKa U ClIpaBOYHble MaTepHasbl, pecypcebl MHTepHeTa.

[Ipu paspaboTke pabouyeil mporpaMMbl B TeMaTHUYe€CKOM IJIAHUPOBAHUMU [JOJDKHBI ObITb y4YTEHbl BO3MOXHOCTH HCIOJIb30BAaHHUSA 3JEKTPOHHBIX (LHQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIMUXCA Y4eOGHO-METOAUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIe NPOrpaMMbl, 3/J€KTPOHHble YYeOHHKW W 3a/lauHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJbHbIE JIa60PAaTOPHH, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUU LIUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU JJIs1 06YYEeHHUsI U BOCIIUTAHUSA
pas/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTaBJeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MoxkHOCTH UKT, cosiepkaHue KOTOpbIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-il BApUAHT
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEpPHOr0 TEMATHYECKOTO IUJIAHUPOBAHMS MCIOJIb3yeTCs, eciu oOydaroniuecs ¢ 3IIP momydaror
oOpa3oBaHu€ B OTACIBHOM Kilacce. B maHHOM BapuaHTe mpejiaraercs:

- U3y4eHUEe MaTepuaia KpyrmHbIMU OJIOKaMU;

- onepexarouiee 00y4eHue;

- BO3MOHOCTb IPUMEHEHHUSI 3HAHUM B PA3JIMUHBIX YCIOBUSIX (MTEPEHOC 3HAHUM MO aHAJIOTUH OT OOIIKUX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOIIMM U CIeM(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), UTO YBEJIMUMBAET JOJIIO CAMOCTOSITEIbHOCTH
00y4YaroImuXcsl MPU U3yYCHUU HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3YyYEHHMs  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIIOTCA  CTPOEHUEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpOW BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUTMYECKUX PEIIETOK.
(Tembl: cTpoeHne aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIIHME MPECTABUTEM MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3MeHeHue MmIaHupoBaHus M0 pa3ejaM U TEMaM COCTOUT B CIICTYIOLIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKON XMMUU OCYIIECTBISETCA B 8 Kjacce, O0JbIllle BpEMEHHU BBIACISIECTCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i mepeHocsaTcst TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakiui'’,
"DNEeKTpoIUTHYECKAs TUCCOLUALINS. XUMUUECKUE PEAKIIUU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes; «Hemerammammy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TIepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpblBaeTcs Ha KOHKPETHBIX MpuMepax Apyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMEpPax B pazaesnax "MeTtaibl U ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH JI UCIIOJIb30BaHUS CPAaBHEHUS — CXO/ICTBA U OTIWYHil; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIJIesieHre oTaeNbHBIX TeM (Tema «IlepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX» ). BhIAEIeHNE B OTIETbHYIO
TEMY, B KauecTBe "OyKBaps O OPraHMYEeCKON XUMUHU", AT BO3MOKHOCTD YIUIYOJISITh MOHSATHUA: ONpPEAENICHUs, KiIaccupuKamus,
OCHOBaHMS JJIA KiacCU(pUKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMylie U o Ha3BaHMIO, HAa3bIBAHKE BEIIECTBA 1O (hopmyJie. B 3ToM citydae mporpaMMHbIA MaTEpHal U3 XapaKTEPUCTUKH
IVA moarpynnsl MOKHO JTIOHECTH HE ()parMEHTOM KapTHHBI «OPTraHWYECKHE BEIIECTBa», & KaK 4acTh LEJI0ro. Moxer ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO M BTOPOT'O T'OA0B 00yUYEHUH.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4eHus)

Temsl Konnuectso yacos B ToMm uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BaskHast 00J1aCTh

1

2

[pakriueckas padota Nel « JlabopaTopHoe 000pyHOBaHHE U TIPHEMBI

C€CTCCTBO3HAHUA U HpaKTI/I‘IeCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

00paIeHusI ¢ HUMY
IMpaxTnueckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHO# comu”

2. BemiecTBa 1 XMMHYECKHE PEAKIHIH. 7 - 1 IMpaxTnaeckas pabora Ne3 «[Ipn3Haky NpOTEKAHHUS XUMUIECKUX PEAKIIHII)
3. KonmdecTBeHHBIE OTHOIIECHHS B 3 1 - KonTponsHas padora Nel «IlepBoHavabHbIe XUMHYECKHE TOHATHS, XAMUIECKHE
XAMHHA (hopMyIIEI ¥ ypaBHEHUS» 3aTrPSI3HEHHON ITOBAPEHHON COJIIDY

Paznen «llepuoanyeckuii 3aK0H U MeproOaMUEcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Crpoenue aroma 7 1 - KontponsHas pabota Ne2 «llepuoanueckas cuicreMa XUMUYECKUX 3JIEMEHTOB

JI.1. Menneneesa. CTpoeHue atoma
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[lepuoanueckuil 3akoH u
MepUOANYECKAs CUCTEMa XUMHUECKUX
anemenToB /.. MenneneeBa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KontponbsHas pabota Ne3 «Xumuyeckasi CBSI3b»

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHUYECKUX peaKLuil

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoaa ¥ H3ydEHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEAEICHHOM
MaccOBOH J10JI€i paCTBOPEHHOT'O BEILIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHHYECKUX COSAUHEHHI

HEOPraHUYeCKUX COECAUHCHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepIMEHTANIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom umcie

Ha KOHTPOJIbHBIE

paboTer

Ha MPaKTUYCCKUE

paboTsl

HaszBanwus pabot

Paznen «IloBTOpenue u yriryOneHne 3HaHWI OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemecTBo n XuMru4eckue peakiumy, 104a

IMoBTOpeHue n yrirybneHue 3HaHUH 10 1 2 [Ipakrudaeckas padota Ne 8 «Peakun nOHHOTO 0OMEHa»

OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlH B pacTBOPE»
KontponpHas pabora Ne 6 «3ekTponuTideckas IUCCOIHAIIHSY

Paznen «MeTtauibl ¥ X COeAMHEHUs», 204

1. O0mire cBOMCTBA METAIIJIOB 4 - -

2.MeTaisl ¥ IX COCTUHEHUS 16 1 1 [Ipakrudeckas padota Nel3 «PemeHne sKCIIepUMEHTANBHBIX 33/1a9 TI0 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «Metamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00m1as XxapakTepucTUKa
XMMHUUYECKHUX 31eMeHToB Vila
rpynnsl. ['asoreHst.

4.001mas xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa U ee COSIMHEHUS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ot, hocdop 1 ux
COCIMHEHHSI.

[Ipaktuueckas padota NelO «Ilomyuenne aMMuaka u H3y4eHHE €r0 CBOHCTBY»

6.001m1as XapaKkTepuCTUKa
XMMHYECKHX 21eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUHN U UX
COCJIMHEHMUS.

IIpaktuueckas padora Nell «[lomydeHue yrieKUcIoro raza 1 U3y4eHUe ero CBOMCTBY
IIpaktuueckas padora Nel2 «Perienne 3xcriepuMeHTaIBHBIX 33/1a4 [0 TeMe
«Hemetannst IV-VII rpynn u ux coequHeHunin»»

KontponbsHas pabora Ne7 «HemeTamms»

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypcy «Heopranudeckast Xumusi», 44

13. Xumust 1 OKpy>Karomias cpeza.

1

14. O6001ICHNEe MaTepHaa 1Mo
Kypcy «Heopranuueckas XUMUsD)

3

Kontponbshas padora Ne9 «torosas pabora 3a Kypc HEOPraHHUECKON XHUMHUI

Bcero 136 g
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammeil,

M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHOE cogeprKaHue

OCHOBHbIE BUAbI AEeATENbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XuMua — BaKHas
006J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKO! AeATEeTbHOCTH
YyeJI0BeKa

(44)

Xumus 6 cucmeme HAyK. Posib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[lpaBusia Ge3omacHoro oOpalleHus1 C BeLleCTBaMU U
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

2. PazsinyHble BUZbI XUMUYECKOU mOCyAbl. 3. 06pasibl
BELIECTB.

4. Crioco6bI pasfesieHus cMecelt (GuabTpoBaHue,
BblIIapUBaHUe, JUCTU/LIALMSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThbl
JlabopamopHbwie onvimbl:

OnucaHve GpU3NYECKUX CBOUCTB BELIECTB.

PasgeseHue cMecH C MOMOIIbIO MarHUTa.
IIpakmuyueckue pabombwi:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 00pallleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOMU cou

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHSTHH C IOMOLIbIO Ie1arora.

PackpbIBaTb poJib XMMUHU B IPUPO/E U XKU3HHU YEJIOBEKA, €€ CBSA3b C IPYTMMU HayKaMH.

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

PazsinyaTh PpusnyecKre U XMMUYECKHE SIBJIEHHUsI C OIIOPOY Ha ONpeJesieHusl.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaKMH U YCI0BUS UX HPOTEKAHUS.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMUUYECKOH NMOCY/[0M U J1ab0paTOPHBIM 060pyZ0BaHUEM, A
TaK)Ke PaBUJIaM 06palleHHUsl C XUMUYECKUMH Bellle-CTBAMU B COOTBETCTBHH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[l1aHMpOBaTb U NPOBOJUTb XUMUYECKHUH 3KCIIEPUMEHT 110 U3Y4YEHHIO U ONMCAHUI0 GU3UYECKUX
CBOWCTB BeILECTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB [0/ PyKOBOACTBOM Iefiarora ¢
006CyX/IeHHEeM IJIaHa paGoThI.

HWcnosib30BaTh NPU BbINOJHEHUH Y4e0-HbIX 33/JaHUN U B IPOLECCE UCCIE0BATENbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUY€ECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa noj pyKoBOJCTBOM NeJarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALUIO U3
y4yeOHHKa U CIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3yYEHHBIH NOHATHHHBIH
anmnapar Kypca XMMHUH

Tema 2. BemecTBa
M XMMUYeCKHe peaKi i
(74)

AToMbl U MoJIeKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKU
asieMeHTOB. OTHOCUTeJIbHas
aToMHas Macca. [IpocTble U c/0XHble BelecTBa. ATOMHO-

(cuMBOJIBI)  XMMMYECKUX
MOJIEKY/ISIPHOE YYeHue.
dopmya. BasieHTHOCTB aTOMOB
XMUMHUYECKUX 3JIeMEHTOB. 3aKOH hOCmOsiHcmea cocmasda
geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€ECKOT0 3/1eMeHTa B COeJUHEHUH.

XuMuuyeckasi

dusryeckne ¥ XUMHYeCKHe SIBJIEeHUA. XUMUYecKas
peakuys U eé IpU3HaKU. YpaBHeHUsA XUMHUYECKUX peaKIui.
3aKoH coxpaHeHHsi Macchbl BellecTB THIIBI XMMHYECKUX
peakuuii (coeJUHEHNE, pa3JIOKEHUe, 3aMellleHHe, O6MeH).
M. B. /lomoHOC08 — y4éHblii-aHYuK10neducm.

AemoHcTpauumn

dusunyeckue siBjeHUs (pacTUpaHUe caxapa B CTYIKe,
KUIEHHe U KOHJIeHCallusl BOJbI U T. 11.).

XuMudeckue siBieHus (TOpeHHe CBeYH, pa3JioxKeHUe
caxapa, B3aMMO/eliCTBHE CEPHON KUCJIOTHI C XJIOPUZI0M
Gapus,

passoxenue rugpokcuaa meau(ll), B3aumoaericTere

[IpuMeHATDb ecTeCTBEHHO-HAy4YHbIe MeTO/Ibl T0O3HAHUSA (B TOM YHCJ/e HAab/I0ieHueE,
MO/leJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OIlepaliuy MbICIUTENbHOH 1€ TeJbHOCTH
(cpaBHeHHUe, knaccuduKalus) Aj1s U3y4eHHs BelLeCTB U XMMHUYECKUX peaKIMi C 0nopoi Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSTh 3TH NOHATHS NPH ONMKUCAHUU
CBOWCTB BeIeCTB U UX IIPeBpaLleHHH ¢ OIIOPOH Ha IJIaH U KJII0YeBble CJI0Ba.

PazsimuyaTh pu3NYecKre U XUMHUYeCKHUE IBJIEHUS], 00bSACHATD UX CYILHOCTb C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS C OIOPOH Ha ONpe/ie/IeHHs] U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUS UX IPOTEKAHMUS.

OGBSACHATD CYIHOCTh PU3NUECKUX U XUMHUYECKHUX SIBJEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOT'O yYEHHUSI C UCII0JIb30BAaHUEM BU3YaIbHOH OMOPBHI.

KnaccuduuypoBaTh XMUMHUYeCcKHe peaKLuH (10 YUCJIy U COCTaBY pearupyolmx 1
06pa3yroLIMXCs BEIEeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasiTh GOPMYyJIbl GUHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB € ONOPOM Ha aJIFOPUTM YIeOHBIX AeUCTBUM.

PaccTaBsiATh K03G$HUIMEHTH] B YpaBHEHHUAX XUMHUUECKUX PEAKLUH C ONIOPOH Ha aJITOPUTM
y4eOHbIX 1eICTBUH.

Crie0BaTh MpaBU/IaM M0JIb30BAaHUS XUMUYECKOH NOCY/I0H U 1a60paTOPHBIM 060pY/JOBaHHUEM, A
TaKKe NpaBUJIaM 06pallleH s C BEI|ECTBAMU B COOTBETCTBUU C MHCTPYKLMUSIMH 10 BIOJTHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OIBITOB M0/, KOHTPOJIEM IeJjarora.

Hcnosb30BaTh NPHU BBINOJIHEHUH Y4eGHBIX 33JaHUH U B IPOLIECCEe MCCIe[0BATEIbCKOM
JlesITeJIbHOCTH HayYHO-IIONYJISIPHY0 JINTEPATYPy XMMHUECKOI0 CO/IePKaHMs], CIPa-BOY-Hble
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)KeJie3a C Cepoii, B3aUMO/J e CTBUE KeJie3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, UJIOCTPUPYIOLIMHA 3aKOH COXpaHEHHUS MacChl.

NabopatopHble 1 NpakTUYeckue pabotbl

JlabopamopHble onbimuil:

[IpuMeps! pu3NyeCKUX ABJEHUH (N1aBIeHHe BOCKa,
TasiHUe JIbJ1A).

[IpyMepbI XUMUYECKUX SIBJIEHUH (ITpOKa/IMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJIeHICTBHE MeJIa C KHCIO0TOMH).

Mojesu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padota Ne3. [Ipu3Haku npoTekaHus
XUMHUUYECKUX PEAKLIUMI.

BbiqucneHus

— OTHOCHUTEJIbHOH MOJIeKyJ'IﬂpHOﬁ MacCcChI BeleCTB,;

— MaccoBOH A0JIM XMMHUYECKOI'0O 3JIEMEeHTa I10 ¢opmyne
CoeJuHEeHUusA

MaTepHaJbl, pecypcel MHTep-HeTa oj pyKoBOACTBOM Iearora.

BbicTparBaTh pa3BépHyThble NMCbMEHHbIe U YCTHbIE OTBETHI C ONOPOH Ha HUHPOPMALHIO U3
y4eOHHKaA U CTIPAaBOYHbIX MaTepHa/IOB, FPaMOTHO HUCI0/1b30BaTh U3yYEHHBIH OHATUHHBINA
anmnapar Kypca XMMUHU

Tema 3. KosinyecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BelectBa. MoJsib. MoJsisipHas mMacca. 3aKOH
ABorazipo. MosisipHbI# 06'bE€M ra30B. PacdyeTsl 10 XUMHUYECKOH
dopmyuie. PacyeTbl MaccOBOH A0IM XUMUYECKOTO 3/IEMEHTA B
COeIMHEHWH, KOJIMYeCTBA BEIIECTBA, MOJIIPHOM MacChl.
Pac4yéTpl 10 XMMHUYECKUM YpaBHEHHUAM.

JleMoHCcTpanua:

- 06pa3Lbl BELECTB KOJIMYECTBOM OZUH MOJIb

Beruucnenus:

-pacuet o ¢popmy.Jie ¥ 10 XUMHUYECKOMY YPaBHEHHUIO

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHI U IPUMEHSTh 3TH MOHATHS, @ TaKXKe U3yUeHHbIe
3aKOHBbI U TEOPUHU AJId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOILIbIO ITejgarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BelleCTBa, 06'bEM rasa, Maccy BellecTBa C
onopoii Ha o6pasel, Ha GOpPMYJIbI;

[IpoBOAUTH pacyéThl IO ypaBHEHHUAM XUMHUYECKUX PeaKIMi C 0Opoi Ha o6pasel, aIrOpUTM
y4eOHbIX IEHCTBUH: KOJMYECTBA, 00 bEMA, MACChl BEIIECTBA [0 U3BECTHOMY KOJIMUECTBY,
06'bEMY, MacCe peareHTOB WUJIM IPOJAYKTOB peaKL{HH.

BricTpauBaTh pa3BEPHYThIe MUCbMEHHbBIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOpMALIHIO U3
y4e6GHMKa U CTPaBOYHBIX MATEPHA/IOB, PAMOTHO UCII0/Ib30BATh U3y4eHHbIH TOHATHHHBIH
amnmapaT Kypca XMMHUH C TOMOLIbIO IeAarora.

Paspgen 3. [lepuoanyeckuii 3akoH U Ilepuoaudeckas cucteMa XMMHYeCKUX 371eMeHTOB /l. . MeHAe1eeBa.
CtpoeHue aTOMOB. XMMHYeCKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE peakuuM (15 4)

Tema 4. CtpoeHue aTtoma.
NepuoanyecKnii 3aKoH n
Mepuogunyeckasa cucrema
XUMMUUYECKUX 3N1EMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBble KJacCUPUKAMK  XMMHYECKUX
3jieMeHTOB. [loOHATHEe O Trpynmax CXOJHbIX 3JIEMEHTOB
(mesiouHble W 1LEJ0YHO3eMeJIbHblE MeTasljbl, IaJIoOTeHbI,
WHEPTHble Trasbl). J1eMmeHmMbl, Komopwvle 06pazyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.
[lepuoauyeckuit 3akoH. I[lepuoguyeckas
XUMUHYECKUX 3JIEMEHTOB . 1. Menpeneena.

KopoTkonepuoaHas v d1uHHonepuodHasi GpopMbl

IONBITKH

cucrema

PackpbIBaTb CMbIC/I IEPUOJUYECKOT0 3aKOHA 10/} PyKOBO/ICTBOM IeJiarora.

[ToHMMAaTb CyLeCTBOBAaHHE EPHOUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe paJiUyCoOB aTOMOB U 3JIEKTPOOTPHULIATEIBHOCTH) U UX COEJUHEHUH OT
M0JI0XKEeHUSI B TepHOANYECKON CHCTEMe U CTPOEHHS aTOMa C UCII0Ib30BaHUEM CXeM U TabJIUI,

YcTaHaBJIMBaTh CBSI3b MEX/LY IT0JIO)KEHHEM 3JIeMeHTa B IEPUOJUIECKON CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3aps/ f/1pa, o6liee YUC/I0 3JIeKTPOHOB U pacnpe/ie/ieHUe UX Mo
3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IpyNIaM U
nepuojam [leproyecKoi CHUCTEMBI C TIOMOILBIO NeJarora.
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[leproanvecKol CHUCTEMBI
U. Mengpeneesa. [lepuogpl u rpynnsl. PU3ndyeckuil cMbICa
HOMEpOB IIepHojia M TpPYIIbI

XUMUYECKUX 3JieMeHTOB /.

NOpAJAKOBOIO HOMepa,
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX ffiep. M3omonel
JnexkTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxXUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi
cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO  3JIeMeHTa TII0 ero IOJIOKEHUI0 B
[lepuopuueckoit cucteme /. U. MeHieneeBa.

3akoHoMepHOocmu  uU3MeHeHusl — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMUYECKUX 3/1eMeHmos 04151 pa3sumusl HaykKu u
npakmuku. /. U. Mendeseed — yuéHulii u 2paxc0aHuH.
JAemoHcTpauum

KopoTtkonepuosHas u AyiMHHONEpHogHas GopMbl
[Teproandeckoi cucTeMbl XUMHUYECKHX 31EMEHTOB

. U. MeHngeseeBa.

O3HaKoMJIeHHE ¢ 06pa3LjaMHi MeTa/IJIOB U HEMETAJJIOB.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBHe THAPOKCHJA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, Ka/IHs, Ka/lbLUsA 10 UX
noJioxkeHuto B [lepuoguyeckoil cucreme /[l. U. MeHeneeBa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCTOIb30BAaHUH XUMUYECKOH
1ocy /bl ¥ 060py0BaHUA 110J] KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha UHOpMaL Ko U3
y4eOHHKa U CNIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCIO0/1b30BaTh U3y4YEHHBIH MOHATUHHBIA
anmapar Kypca XMMHHU NocJie CTPYKTYPUPOBaHUsA MaTepHasia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33/laHUU TEKCThI yYebHUKA TOC/Ie
CTPYKTYPHUPOBaHUs MaTepHaa, ClipaBoyHble MaTepuaJsl ([lepuoguyeckyro cucteMy
XUMHUYeCKuX 371eMeHTOB /I. U. MeHpe/ieeBa, Tabinily pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUIN P/l HAPSKEHUHM METaJ/IOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce HCCIej0BaTeIbCKON
JesITeJIbHOCTH HAay4YHO-TIONYJIAPHYIO JIMTEepaTypy XMMHUUYECKOI0 COJiepKaHus, ClIpaBO4YHble
MaTepHuaJibl, pecypcbl UHTepHeTa noj pyKoBOACTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTENBHO-
BOCCTAHOBHTEJbHbIE PeaKIUU

(84)

Xummdeckas cBsi3b. KoBaseHTHas (MOIApHAS U HETIOISPHAS)
CBSI3b. DNIeKMPOOMpPUYAMenbHOCMb AMOMO8 XUMUYECKUX
onemenmog. VIoHHas CBA3b. Tunvl KpUCMAIIUYECKUX peuemox.
CreneHb Okuc/uTeNBbHO-
BOCCTaHOBUTeJIbHbIE peaKLMHU. [Iponeccsl OKHUCIeHUS U

BOCCTaHOBJeHUSA. OKMCAUTENN U BOCCTAHOBUTEJIU.

OKHCJIEHHUA.

JeMoncTpauuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU: TOPEHUE,
PEaKINu Pas3IoKeHNUs, COSTHHCHUS

PackpeIBaTh CMBICIT H3Yy4aeMBIX TIOHATHUH 110/ PyKOBOJICTBOM II€Iarora.

Onpenensth BUJ XUMUYECKOH CBSI3H B COSTMHEHNH C UCIIOIB30BaHUEM CXEM.

OnpenesaTh cTeneHb OKMCICHHS XUMUYECKOT0 dJIEMEHTa 110 pOpMyIIe ero COeMHEHHMS C
HCIIONIB30BAHUEM AITOPHTMA.

OmnpenensTs AIEMEHT (BEIIECTBO) — OKHUCIUTENb U SIIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEI.

OOBACHSTH CYIHOCTB MPOLIECCOB OKHCIICHHUS 1 BOCCTAHOBJICHUS.

CoCTaBNIATh 3NEKTPOHHBIN OaaHC ¢ y4ETOM YHCIIa OTJAHHBIX U IPUHSATHIX SIEKTPOHOB.

CoCTaBiIATh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBHON PEaKIMH 110 alropuTMy pasbopa
OKHCITUTENIbHO-BOCCTAHOBUTEIILHOM PEaKIIUH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe6Hbe SHﬂaHHﬁ TEKCThI yl{e6H1/11<a IoCJI€ CTPYKTYPUPOBAHUSA

Marepuaa, ClipaBOYHbIe MaTepualibl (IEPUOIUUECKYIO CUCTEMY XMMHUYECKHX 31eMeHToB /1. M.
MeHpeneeBa, TabIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, DIIEKTPOXMMUICCKUI PSJT
HaIpsDKEHUH METaJUIOB)
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Paspge 2. BaxkHeiilye npeAcTaBUTE/IM HEOPraHUYeCKUX BelecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y9)

Bosayx — cMech rasos. CoctaB Bo3ayxa. Kuciopon —
O30H. Haxoxxpenue
dusnyeckue W XHMHYeCKHe

3JIeMEHT M IPOCTOE BeLIeCTBO.
KHCJIOpOJa B IpUpPOJE,
cBOHcTBA. PeaKjuu ropeHust IPOCTBIX U CJI0KHBIX BELLECTB.

Tennosoll aggdekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHE peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 oxcujax. CHocoGbl MOJyYeHHUs
KUCIOpoJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

HpUMeHeHHe KpYroBOpOT KHCJIOpOZAA B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,

Kucjaopoaa.

ycuJieHHe TapHUKOBOro 3¢ deKTa, pa3pyLieHHe 030HOBOI'O
ciosl.

Bozopos — asieMeHT U pocToe BelecTBO. HaxoxaeHue
BO/IOPO/A B IpUpo/e, GU3NyecKre U XUMUYeCKHe CBOMCTBa
(Ha npuMepe B3auUMOJEHCTBUA C
OKCH/IaM{ MeTaJlJIOB), NIPUMEHEHUE, CNOCOObI NOMYHYEHUs.
[TonaTue o kucjaotax KucaoTsl 1 cosu.

HeMeTa/lJlaMUu U

AeMmoHcTpauumn

BzauMogeiictBue pocdopa, ceprl U xKesesa c KUCI0POAOM
(BO3MOXKHO MCNOJIb30BaHNE BU/IE0OTBITOB).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3AyXeE.
OnbITHL, IeMOHCTPUPYIOILLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

Na6opatopHble 1 NpakTUYeckue paboTbl

JlabopamopHulii onvim:

0O3HaKoMJIeHHe C 06pa3laMy OKCHU/IOB.

IIpakmuyeckas paboma:

Ne 4. [Tony4yeHue KUCI0POJa, U3yYEeHUE ero CBOUCTB.
[MpakTraeckas pabota Ne5. [Tomydenne Bogopoa v H3ydeHHe

€ro CBOMCTB.
Bovtuucnenusn

— MOJ'IeKyJ'IﬂpHOﬁ MacCChbl KUCJIOpOJa U 030HA Ha
OCHOBAHWH aTOMHOM MacChl XUMHUY€ECKOT0 3JIeMeHTa

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TH NOHATHUSA NPU ONIMCAHUU CBOMCTB
BeleCTB U UX peBpallleHUH C UCN0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapaKTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyxa, pU3NYECKUE U XU-MUUYECKHE CBOMCTBA KUCI0PO/a, CIOCOOBI €ro MOTyIEHHUs,
NpUMeHeHNe U 3HaUueHHe B IPUPO/ie U )KU3HU YesI0BEKa.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C TPe/iBapUTeIbHBIM 06CyKjeHuEM
napamMeTpoOB CPaBHEHHUSI.

Co6upaTh NpuGOpPHI AJIs MOJyYeHHs KUCJA0PoAa (BbITECHEHHEM BOJIbl M BO3/yXa).

Pacro3HaBaTh ONBITHBIM IIyTEM KHUCJIOPOJ 110/ KOHTPOJIEM Ile/iarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
yPaBHEHHUH XMMUYECKHX PeaKIUH C yyacTHEM KUCJI0pOJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIeM, CBA3aHHBIX C 3arps3HEeHHEeM BO3/yXa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XMMUYECKOH
HoCyAbl U 060py/JOBaHHA 10/, KOHTPOJIEM I1eJJarora, a Takxke NpaBu/IaM 06palleHHs ¢
rOpPIOYMMHU Bell|eCTBAMHU B ObITY.

[11aHUPOBATD U OCYLECTBJIATh HAa NPAKTHKE XUMUYECKHe 3KCIIEPUMEHTBI, TIPOBOJUTD
Hab6JII0/ieHus, leJ1aTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa 110/, PyKOBOJICTBOM IleJjarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnosib30BaTh NpH BBIOJHEHUH YYeOHBIX 33/JaHUH U B Ipollecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa 0, pyKOBOACTBOM lefjarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4eOHHKa U CIPaBOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, FPAMOTHO UCIN0JIb30BaTh H3y4YeHHbIH MOHATHIHBIH annapat Kypca
XUMUHU

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuyueckue
ceoticmea 80dbl. Boda kak pacmeopumeb. PacTBOPBEL.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NMPUMEHATDb 3TH NIOHATUSA NIPU OITUCAHUHN CBOMCTB
BeleCTB U UX npeBpaLueHm?I C IoMOIIbIO neaarora.

51




(54)

Ilonsimue o pacmeopumocmu sewjecms & sode. [lonsimue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBasi 1015
BelllecTBa B pacTBope. PacyeT MaccoBO# Z0J1M BelleCTBa B
pacTBope (MpoLeHTHAs KOHILEHTPAIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusiX. Posnb pacmeopoe & npupode U 8 XHCUSHU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa M 0YMCTKA MPUPOAHBIX BOJ,.

JAemoHcTpauum

JJ1EKTPOJIN3 BOJIbl; CHHTE3 BO/IbI; B3aUMO/JEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BHU/leOMaTepHUasIoB).

PacTBopeHue BelecTB € pa3JIMYHON PacTBOPHMOCThIO.
HccnenoBanue pacTBOPOB KUCJIOT U 1jeJI0YeH C TOMOLIbI0
WHAUKATOPOB.

NabopatopHble U NpakTUYeckue pabotbl
Ilpakmuyueckas paboma:

Ne 6. [IpuroToBJIeHHe PACTBOPOB C Ollpe/ie/IEHHON
MaccoBOH Jl0J1ell paCTBOPEHHOTrO BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX POLECCaX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJIsITh YpaBHEHUS XUMUYECKHX PEAKLIUN C y4acTHEM BOJbI C OIOPOM Ha CXEMY.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIeM, CBA3AHHBIX C 3arpsi3HEHHEM IPUPOJHBIX BOJ,
CrocoGbl OYMCTKU BOJbI OT IPUMeCeH, MephI 110 OXpaHe BOJ, OT 3arpsi3HEHUsI 110CJIe
Npe/iBapUTENbHOTO CTPYKTYPUPOBAHUSI MaTepHaa.

[11aHUPOBATD U OCYILLECTBJIATh HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0/IeHUs, Jie/1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM e/Iarora, C UCIoJIb30BaHUEM KIIMLIE.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
NoCy/bl M 060py,0BaHMs [0J] KOHTPOJIEM IeJarora.

[IpoBOANTE BBIUKCIEHHUS C TPUMEeHEHHEeM IOHATHS «MaccoBasi J10J1s1 BellleCTBa B pacTBOpe» C
oTnopoi Ha GOpPMyIbl.

Hcnosnb30BaTh NPH BbINOJHEHUH yyeGHBIX 3alaHUH U B IPOLiECce UCCIe 0BaTeIbCKOH
JleATe/IbHOCTH Hay4YHO-IIOMYJIAPHYIO JIMTEPATYPy XMMHUYECKOT'0 COZlepaHUs, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa 1o/ pyKoBOACTBOM Ileiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCII0/1b30BaTh U3yYeHHbIH NOHATUHHBINA
anmnapat Kypca XMMHHU N0CJle peJiBapUTeIbHOT0 CTPYKTYPUPOBAaHUSA MaTepHaa.

Tema 8. d1eKTpo/IMTHYECKAA
Aucconmanusa. XuMuyeckue
peaknuu B pacTBOpax

(54)

Teopust
DIIeKTpOIUTHYECKAs

JNMEKTPOTUTHIECKON IMCCOIHAIUH.

JIUCCOLUALINS. DIEeKTPOIUTHI u

HEINeKTPOIUThL. KaTnoHBI, aHHOHBL. Mexanusm duccoyuayuu
6ewecms ¢ pasiuuHbIMU 6UOAMY Xumudeckol cesasu. lonamue
ocmenenu ouccoyuayuy. CUITbHBIE U CIIa0bIe YIIEKTPOJIUTHI.
Peakuun moHHOTO OOMeHa. YCIIOBHS MPOTEKAHUs peaKiuit
HOHHOro oOMeHa 710 KoHIa. [TonHble U COKpaIIEHHBIE HOHHBIE

ypaBHeHHUs  peakuuil. XuUMUUecKHe CBOMCTBAa  KHCIOT,

OCHOBaHHUM W coled B CBeTe MpPEACTaBICHHA 00

3J'IeKTpOIIHTPI‘{eCKOﬁ nucconuanun. KadecTBeHHBIE pC€aKiu Ha

KaTHOHbI W AaHWOHBI: HOHBI XJIOPpUI-, 6p0MI/I,II', noaua-,

cynbdar-, kapOoHaT-, CHITNKAT-, pocdar- aHMOHBI; THIPOKCHI-
HOHBI; KAaTHOHBI

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

aMMOHMs, MarHus, KaJlblius, aJIFOMUHMHA,

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAKXKe CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMH C OTIOPOM Ha CXeMBL

OGBbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C NOMOIIbIO IeJjarora.
CocTaBJIITh ypaBHEHUS AUCCOLMALIMY KHCJIOT, IleJI04el U cosiel, ToTHbIe U COKpalléHHbIe
HOHHBIE yPaBHEHUS] XUMHYECKUX peaKI[Mi MOHHOI0 06MeHa.

[I1aHUpPOBATE M OCYIECTBIIATh Ha MPAKTHKE XMMHUY€eCKHe 3KCIIepUMEHThI, TPOBOJUTH
Hab6JII0JeH s, ZieJlaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIepUMeHTA I0cJIe peiBapUuTelbHOU
paboThI.

CrneoBaThb npaBuiaM 6e30MacHOi paGoThl B IaGOPaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
NoCy /bl M 060py0BaHMs 110J] KOHTPOJIEM IeJjarora.

[Ipou3BOUTE BEIYMCIEHHS 10 XUMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BEépPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMALUIO U3
y4eOHHKa U CIIPaBOYHbIX MAaTEePHAJIOB, TPAMOTHO UCI0J1b30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHUHU N0CJIe peJBapUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnosnb30BaTh NpHU BEINOJHEHUH yYeOHBIX 33ZlaHUH U B TPOLIeCCe UCCIeJ0BATENbCKON
JleTeIbHOCTH HAYYHO-TIONYJ/ISIPHYIO INTEPATYPY XMMUYECKOT'0 COZIePXKAHUS, CIPAaBOYHbIE
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JeMoHCTpauumu

JneKTpUYecKas MPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIIOCTPUPYIOLHE IPU3HAKH IPOTEKAHUS
peakL i HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

Peakuuy HOHHOTO 06MEHA B PaCTBOPaX 3JIEKTPOJIUTOB:
cyabdara meau (1) u ménoun, kap6oHaTa HATPUA U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TUAPOKCHU/IOM KaJIUs U COITHON KHUCIOTOM.
Buiyucaenusa

— [0 ypaBHEHHUSM XMMHYECKUX PeaKL UK

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCYJIbTalluK C ejarorom

TeMma 9. OCHOBHBI€E KJIACChI
HeopraHu4YecKux
coeUHEHUH

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

Okcuppbl: cocTas, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLeE,
amgpomepHble, Heco1e06pazyrowjue Ha npuMepe okcuda
yenepoda Il u okcuda azoma Il), HomeHk1aTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCUAOB (B3aUMOJIENCTBHUE C
BOJIOH, KHUCJIOTAMH, LIEJI0YaMHu ).

OcHOBaHHUSs: COCTAB, KJaccubuKanus (1eJ04u U
HepacTBOpPUMbIe OCHOBAaHUsI), HOMEHKJIATYpPa, pusanyeckre
Y XUMHUYeCKHe CBOHCTBa (B3anMOJeHCTBYE C OKCHJAMHU
HEMEeTAaJIOB, KUCIOTaMH, COJISIMU), CROCO6bI NO/1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XMMHUYeCKHe CBOMCTBA (B3aUMoJelcTBHeE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/IAaMHM, OCHOBaHUSIMH,
COJIIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpe/iHMe): HOMEHKJIATYpPa, CIOCOOHI MOJIyYeHus,
B3aMMO/IeHMCTBHE COJIEH C MeTa/lJIaMU, KUCJIOTaMH,
1eJI0YaMH U COJISIMH.

'eHeTHYecKast CBSI3b MEX/Y KJIacCAMH HEOPTaHUYECKUX
coeuHeHU. ['eHeTHYecKue psafbl. [IoHssmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AIOMUHUSL): XUMUYecKue ceolicmea 83aumodelicmsue ¢
KUC/10mamu U we/a104amu, pas/10xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3sibl HeOpraHMYEeCKUX BelleCTB pa3/JIMUHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUA,0M
meau(Il).

Peakuus HedTpanusanuu.
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OrmpeiesieHHe OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSIMHEHHH 10 Ma0IIoHy.
CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSANHEHHI HAa OCHOBE
OTIpeIeNeHNsI.

CocraBienre GpopMys1 OCHOBHBIX KIIACCOB HEOPTaHWYECKHX COSIUHEHHI U Ha3bIBaHHUE UX IO
MEXIyHapOIHON U TPUBUAIEHON HOMEHKIIAType C UCIIOJIb30BaHIEM OINPEeIeHNs M TaOIHIbI
PacTBOPUMOCTH.

KnaccudunupoBanue U3y4aeMbIX BEIIECTB 10 COCTaBY H C60LCHBAM C OTIOPOH Ha OIpeieIeHus,
CXEMBI ¥ TaOJIHILy pACTBOPUMOCTH.

CocraBieHne TaOJINIBI TeHETHYECKUX PSAIOB U cXeMbl «I eHeTHueckast B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTAaHWYECKHUX COETHMHEHMIN MO PyKOBOACTBOM II€arora.

[Tporao3upoBaHue CBOHCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB H3YUCHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPHIM OHU OTHOCSTCS C UCIOJIb30BaHUEM cXeMbl «[ eHeTHueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COeTUHEHUI» 0] pyKOBOACTBOM II€Jarora.

CocraBieHre MOJICKYISIPHBIX YPaBHEHUH peakiiii, HITIOCTPUPYIOIIUX XUMUYECKUE CBOHCTBA
U3Y4EHHBIX KJIACCOB U CNOCOObI NOMyHeHs BEIECTB H3YUYEHHBIX KJIaCCOB, IPYIII, a TAKKe
MOATBEPKAAIONINX TeHETHIECKYIO B3aNMOCBS3b MEXIY HIMH, C OTIOPOi Ha BepOabHYIO CXEMY B
KauyecTBE 3pUTENILHON OTOPBHI.

CocTaBieHre MOJNEKYIIPHBIX YPaBHEHHH PeakIHii o CXeMaM C IpeIBAPUTEIBHBIM 00CYKICHUEM
BBIOOpA PearupyroNux BeI[eCTB.

Beruncnenue no ypaBHeHHSIM XHMHYECKUX peaKlnii KoJandecTBa, 00bEMa, MacChl BEIECTBa 10

KOJIMYECTBY, 00BbEMY, Macce peareHTOB WU MPOIYKTOB PEAKIINH MO aJrOPUTMY.

[InanupoBaHUe U OCYLIECTBICHHE HA IPAKTUKE XUMUYECKOTO SKCIIEPHMEHTA M HaOIIOACHHUS MO
PYKOBOZICTBOM yYHTEJIS.
®dopmMmynpoBaHUE BBIBOIOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCI0JIF30BaHUEM OIIOPHBIX CIIOB.
DopmynrpoBaHUE C TOMOIIBIO ITEIArora H BBINOIHEHNE paBmIl 6e30macHoi paboTs! B TabopaTopun
TP UCTIOIB30BAHIN XHMHUIECKOH TIOCY B K 000PYHOBAHMSI.

Hcrionp3oBaHue MpH BHIIOJIHEHNH YIeOHbIX 3a1aHAI U B IIPOLIECCE UCCIISIOBATENBCKOI AESATEIFHOCTH

Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COIEPAKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChHI
HHTepHeTa, ocylecTBIeHHE BEIOOpa [0 PYKOBOACTBOM HAaCTaBHUKA.




BbiTecHeHMe ofiHOr0 MeTaslja JPYyTrUM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
Jla6opamopHbie onbimbol:

B3anmogelicTBUe KUC/IOT C MeTalJIaMu.

[TonydyeHne HepacTBOPUMBIX OCHOBAHHM.
B3anMogelicTBre HepacTBOPUMBIX OCHOBAaHHM C
KHCJIOTaMH.

Paznoxenue rugpokcuga menu(ll) mpu HarpeBaHuu.
Ilpakmuyeckas paboma:

Ne 7. PemieHue 3KCiepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJUHEHUI».

BbiqucneHusi
— 10 ypaBHEHUSAM XUMHWYECKUX peaKL[PII:I

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha MHPOPMAIHIO U3
yueOHHKA U CIIPAaBOYHBIX MaTepPHaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BaHHEM IIaHa, OMOPHBIX CJIOB, aITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumunueckume peakumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMUYECKUX peaKuuii (4u)

Tonsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
susowue Ha cKopocmo XUMUYECKOU peaxkyuu. Tlonsmue o
COMOCEHHbIX U 2ceMEPOCeHHbIX peaKyusix. Tlonamue 06

o6pamwwblx u Heo6pamuMb1x XUMUYECKUX  peaKyusix.

Tlonsmue o XUMUUYECKOM paesrHoeecuu. CM@W@HU@

XUMUHYECKO20  pABHOBECUSL. CDaKmOpbl, sauAwowue Ha

CKOPOCMb XUMUYECKOU peakyuu U NO0JICEeHUE XUMULECKO20
pasnosecus. Knaccuguxayua xumuueckux peaxyuii no

PAaA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICI U3y4aeMbIX MOHATUN U IPUMEHATH 3TU MOHATHS TP ONIMUCAHUU CBOWCTB BEILIECTB U

HX IpeBpaIleHHUH.

KnaccuduuupoBaTs XUMHYECKUE PEAKINH 10 PA3THYHBIM PH3HAKAM.

YV craHaBNMBAThH 3aBUCUMOCTD CKOPOCTH XUMHYECKOH PEaKIIH OT Pa3IHYHbBIX (PaKTOPOB MO

PYKOBOACTBOM YUMTENS.

[IporHo3upoBaTh BO3MOXKHOCTH NIPOTEKAHUS XUMHUUCCKHUX [IPEBPAILEHUH B Pa3IMUHbBIX YCIOBUAX IIOCIIE

HpeBapUTEIbHON PabOThIL.

DnpenensTe OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBIATh AIIEKTPOHHBIN OallaHC PeaKIIHy.

[Ipon3BOANTH BEIYMCIEHHS IO XUMUYECKUM YPaBHEHUSM 110 aJlTOPUTMY.

BbIcTpanBaTh pa3BEPHYTHIE MMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOI HA HHPOPMAIHIO U3 yIeOHHKA U

CIPaBOYHBIX MaTepHaJIOB, IPaMOTHO HCII0JIb30BaTh U3yUEHHbII MOHATUIHBIN anmapar Kypca XuMUU

TI0CJIe MPEABAPUTENHHOIO CTPYKTYPHUPOBaHHS MaTepuaa.

Vcrionp30BaTh MY BBITOIHEHUH YYeOHBIX 3aJJaHUH U B TIPOLECCE MCCIIeA0BATENbCKON IEITEbHOCTH

HaY4HO-TIOMYJISAPHYIO JIUTEPATYPy XUMHUYECKOI0 COJep KaHHsl, CIIPABOYHBIE MaTepHaJIbl, PECypPChl

HuTepHeTa nocie KOHCY/IbTalluu C IeJaroroM.

PacKkpbIBaTh CMBICI U3Y4aeMbIX [TOHATHH, a TAKXKE CMBICI TEOPUHU IEKTPOIUTUIECKOH AUCCOLMALIIN C

OTOPOH Ha CXEMBI.

DOBACHATH MPUYHHBI 3JIEKTPOIPOBOJTHOCTH BOTHBIX PACTBOPOB C IOMOIIBIO TTEarora.

CocTaBiATh ypaBHEHHs UCCOLMALIUY KUCIIOT, LeJI0Yel U coJleil, TOIHbIE U COKpAIEHHbIE HOHHbIE

YpaBHEHUS XMMUYECKUX PeakIMii HOHHOTO 0OMeHa.

nJ’IaHI/lpOBaTb 154 OCyU.[eCTBJ'lﬂTb Ha MPaKTUKE XUMUYECCKUE DOKCIIEPUMEHTBI, IPOBOAUTH HaGJ’[}OlIBHPIﬂ,

JIeNaTh BBIBOJIBI TI0 pe3yibTaTaM 3KCIIEPUMEHTA MOCIIE PEIBApUTEIBHON paOOTHI.

Cienosath mpaBmiiam 0€301MacHO padoTHI B Ta00OPAaTOPHUH ITPH HCIOIb30BAHHH XHMHUYECKOW MTOCYIBI
000pyIOBaHUS TTO/I KOHTPOJIEM TIeIarora.

[Ipon3BOANTE BEIYHMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

BbICTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC M YCTHBIE OTBETHI C OMOPOit Ha MHPOPMALHIO U3 yYeOHHKA U

54




CIIPAaBOYHBIX MaTePHaIOB, TPAMOTHO HCIOIb30BaTh H3y4EHHBIH TOHATUIHBIN anmapar Kypca XUMUR
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Vcrionp30BaTh IpH BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE NCCIIEeN0BATENbCKON IEITeIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEnemt0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIN pasgen
nporpammbi,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha MX usyyeHue

OcHOBHOe cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paspe 1. BemecTBo M XMMHUYecKUe peaknuu (10y)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaKs, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C IOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus n HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpraHWYeCKUX coeAuHeHul. ['eHeTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIBI XUMIUECKON CBS3U M THIIBI
KPUCTAUINYECKUX PELIETOK. 3agucumocmy c8olicme eeujecme
OM UX CMpPOEHUSL.

XuMH4ecKre peakuy. KITacCH(PHUKAIHS XUMIIECKUX PEaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopust aMEeKTPOTUTUYECKON TUCCOLUALIIHT

JleMOoHCTpauuu

1. Mogeiu KpUCTaIJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHas 1 JUTHHHOTIEPUOIHAS (POPMBI
[Teproanueckoil CUCTEMBI XUMHUUYECKUX JIEMEHTOB

J. . Menneneesa

IMpakTnyeckas pabora Ne8 «Peakiuym HOHHOTO 0OMeHay
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast pabota Ne6 «INeKTpOTUTHYESCKAs TUCCOIHATIIHS

XapaKTepu30BaTb XMMUYECKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kausl U KaJbLUs 110 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /l. . MeHzesieeBa c onopoil Ha ajJrOpuTM.

KnaccuduuupoBaTh ¥ Has3blBaTh HEOPraHWYeCKHe BellleCTBa M3y4eHHbIX KJIacCOB C ONOPOM Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceiBaTh 0611Me XUMHUYECKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YPaBHEHUUM XUMHUUECKUX PeaKLUH C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XUMHUYECKOU CBAA3H U THUIl KPUCTAJIJIMYECKOH PeIIETKH BelleCTBa C ONIOPOH Ha
cxemy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUS NocJIe TpeJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yue6bHHUKA U CTPAaBOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4eOHBIX 3alaHUH U B [Tpoliecce HCCleL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepHasel, pecypcbl UHTepHeTa o pyKOBOACTBOM Nlefarora.

PackpsIBaTh CMBICI TEOPUH STEKTPOIUTHIECKON Aucconuanuy. OOBICHITh MPUIUHBI

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS TUCCOIMAIIMY KUCIIOT U IET0YeH, MOTHBIE U COKPAICHHBIE XHUMUIECKUE

YPaBHEHUS] XMMHYECKUX PEAKIMi HOHHOTO 0OMEeHa.

Pazzaen 3. HemeTaniibl

U UX coeAUHeHus (24 1)

Tema 3. O61as
XapaKTepuCTUKa
XHUMHYECKHUX 3J1ieMeHTOB VIIA-
rpynimsbl. ['ajoreHsl

(44)

06111as XapaKTepUCTHUKa rasioreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHue U pU3NIeCcKHe CBOMCTBA
HPOCTBIX BEIECTB — rajJoreHoB. XUMHYECKHe CBOHCTBA Ha
npuMepe xJjiopa (B3auMo/iecTBHe C MeTa/lJlaMH,
HeMeTa/l/IaMU - BOJOPOJIOM U KUCJIOPOJIOM,
wesao4amu).XnopoBoopo . ConsiHasA KUCIOTa,
XUMHYeCKHe CBOMCTBA, noJyveHue, IprMeHeHHe.
KauecTBeHHbIe peaKI[UM Ha raJIOTeHUA-UOHBIL. Jelicmeue
X/10pa u X210p0800opoda Ha OP2aHU3M Hen08€eKd.

O6'bACHATD 0611[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COe/IUHEHUH B
npeJies1ax MajblX IEPHUOJOB U IJIaBHBIX HoArpyni [lepuoauyeckoi cucTeMbl XHMUYeCKHX
3JIEMEHTOB C Y46TOM CTPOEHHS UX ATOMOB C UCI0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJIOXKHBIX BELeCTB (XJI0pOBOJ0OPO/Ia, XJIOPU/A HATPHs ), CIOCOGBI UX
NOJIy4eHUs], TIPUMeHEHHUE U 3HAYeHHe B IPUPO/Ie U )KU3HU YesI0BEKA I10CIIe
CTPYKTYypHUpOBaHUs MaTepHUaJa.

OnpefiesiTh raJoreH|/i-MOHbI B PaCTBOPE C UCN0JIb30BaHHUEM TabIHLbI "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYIIECTBJIATH HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTDI, IPOBOUTD
HaG6JII0/IeHNs, JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIepHMeHTa N0C/Ie IPe/iBapUTeTbHON
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BaxkHell1Me xJI0pUAbl U UX HAXOX/eHYe B IPUPOJe.

JeMoOHCTpauumu

BujeomaTepurasnbl: raJoreHbl ¥ UX COeAUHEHHS.
O6pa3subl XJIOPU/OB.

JlaGopaTopHble U NpaKTH4YeCKHue paGboThl
JlabopamopHblil onbim:

Pacno3sHaBaHuUe XJ1I0pU/-MOHOB.

paboThL.

C/ie0BaTh MpaBUiaM 6e30MacHOM paboThl B JIAOOPATOPHH MPHU UCI0JIb30BAHUH XUMHUYECKON
NOCy /bl U 060PY/L0BaHUS N0/, PYKOBOJCTBOM IEeAarora.

BbicTpanBaTh pa3BEépHYThlEe HIUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA UHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATUWHBIN
anmnapar Kypca XUMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HbIX 33JaHUH U B IPOLECCE UCCIEI0BATENbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61as
XapaKTepUCTUKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimel. Cepa u eé
coeauHeHus (5 4)

0611as XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
OCco6EeHHOCTH CTPOEHUSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe AJId HUX CTEII€HHU OKUCJIEHHA. CTpOCHI/Ie u
¢dusnyecKre CBOMCTBA MPOCTHIX BELECTB — KUCJI0POAA U
cepbl.

AnnorponHble MOgUUKALIUY KUCJIOPOJA U CEPBI.
XuMuueckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XUMUYECKHE CBOHCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJIbHBIE). OKCH/IBI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCcKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTeIs
KJIacca KUCJIOT U creljudruiecKre), pUMeHeHHe.
CepHHUCTast KUCJIOTA.

Xumuueckue peakyuu, siexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noayyeHus cepHoll kucaomol. Cov cepHOH
KHUCJIOTBI, KayeCTBeHHasl peakLiis Ha CyJIbdaT-HOH.
Haxorx/ieHue cephbl U eé CoOeAUHEHUH B IPUPO/IE.
Xumuueckoe 3azpsi3HeHue oKpyxrcaroujeti cpedwl
coeduHeHUsIMU cepbl (KUcs0mHble doxHcou, 3a2psi3HeHUe
803dyxa u 8000éM08), cnocobbl e20 npedomapaujeHusl.

JleMOHCTpauumn

Kosnneknuu (BuseomaTepuasbl): cepa ¥ e€ coeINHEHUS.
O6yryinBaHUe caxapa [oJ, JeicTBUeM
KOHL€HTPHUPOBAHHOW CEPHOM KUC/IOTBI.

JlabopaTopHble U NpaKTU4YeCKHUe paGoThl
JlabopamopHble onvimbvl:

O6Hapy:xeHUe cyibdaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI C
LIMHKOM. BeruucaeHus

10 YpaBHEHUSIM XUMUYECKHX PeaKI1i;

OO6'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynmnsl U ux
coeZilMHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OTIOPOM Ha cxeMy "Vi3MeHeHHe paZinyCcoB B MOArpymnmax’.
XapakTepusoBaThb GpusnyecKue
Y XMMU4YeCKHe CBOHCTBA IPOCTOr0 BEIEeCTBA CEPbI U eé coeJMHEHUH (CepoBOJIOPO/1a, OKCH/IOB
cepbl, CEPHOM KUCJIOTBI, CYJIbGATOB), CMOCOOBI UX MOJIyYeHUs], IPUMEHEHHE U 3HAYEHUE
B IIPUPO/Ie U )KU3HU YeJIOBEKA C ONIOPOM Ha CXEMY U IJIaH.

OnpefiensiTh HaIMYKeE Cy/IbPaT-HOHOB B PaCTBOPE.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C IepepaboTKOM coeiUHEHUH cepbl
1ocJjie CTPYKTYPUPOBAHUS MaTepuUaJa.

[I1aHMpPOBATh U OCYLIECTBJISATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
Hab6JI0/ieHus, leJIaTh BbIBOJbI 110 pe3yJ/ibTaTaM IKCIIePUMEeHTa.

CrnesoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTI0/Ib30BAHUH XMMHYECKOH
NocyZbl M 060pyZ0BaHUs 0] PYKOBOJCTBOM IeZiarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSIM 110 aJITOPUTMY.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 33JaHUH TEKCThI y4e6GHUKA, CTIPABOYHbIE
MaTepuasbl ([leprosuyecKyro cUCTEMY XUMHUYeCKHUX 31eMeHTOoB /[, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3JIEKTPOXUMUYECKUH Psifi HANPSHDKeHUH
MeTaJJoB).

Hcnosib30BaTh MPU BINOJHEHUH Y4e6-

HBIX 33/JaHUH U B POLIECCe UCCIeI0BATENbCKOH AesITeJIbHOCTH HayYHO- oMY IIPHYIO JIUTepaTypy

XUMHUYECKOTO0 COZlep>KaHHus, CIIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa

10CJle KOHCYJ/IbTallUH C [Tejarorom
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Tema 5. O61as
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeUHEeHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0CO6EeHHOCTH CTPOEHUSI ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe [/I1 HUX CTelleHH OKUC/IEHUS.

A3zoT, pacnpocTpaHeHue B IpupoJe, pu3ndecKue u
XUMUYeCKHe CBOMCTBA (B3aUMOENUCTBHE C METAJIAMH U
HeMeTaJ/IaMH - KUCJIOPO/IoM U BojiopoioM). KpyroBopoT
a3oTa B IPUPO/IE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
noay4yeHue v npuMeHenue. Coi aMMOHMUS, UX QU3UIECKHE
Y XUMHUYeCKHe CBONCTBA (pasJioiKeHHe, B3aUMOJIeHCTBUE
CO LeJI04aMu), npuMeHeHHe. KadecTBeHHas1 peakLys Ha
HOHBbI aMMOHHUSI.

A30THas KMCJIOTA, eé pusnyeckre U XUMHUYecKre CBOMCTBa
(o61mupe kak npeCcTaBUTES K1acca KUCIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MUHEPATbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpycaroujeli cpedbl
coeduHeHUsIMU azoma (Kuciomuule 00xcou, 3az2psi3HeHue
8030yxa, No4Ysbl U 80006M08).

docdop, anrompontsvie modupukayuu pocgopa,
¢dusnyeckre U XUMUYECKHE CBOMCTBA (B3aUMOJENCTBUE C
MeTa/lJIaMH, HEMEeTaJlJIAMH, KOHYeHMpUpPOBAHHOU a30mHoul
u cepHoll kucaomamuy).

Okcug pocdopa(V) u pocoopnas kuciora, pusnyeckue u
XUMUYeCKue CBOMCTBa, NosydyeHue. KayecTBeHHas
peaknus Ha ¢ochaT-HUOHBL

HUcnosnbzoBaHue pocdhaToB B KaueCTBe MUHEPAIbHBIX
yAo06peHUH. 3arpsi3HeHe MPUPOAHBIX BOJOEMOB
docparamu.

JleMoHCTpauumn

Konneknuu: docdop u ux coeuHEHUS.

B3auMo/ielicTBHE KOHLLEHTPUPOBAaHHOW a30THON KHUC/IOTHI
C Me/ibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onbimuil:

1. BsauMoelcTBHE CoJieli aMMOHHUS C ET0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHBIX
yA06peHNH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE ero CBOMCTB.

OO6'BSCHATDH 00IKE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
HX COeIMHEHUH (aMMHaKa, coJield aMMOHHS, a30THOU KUCJIOThI, HUTPATOB, OKCHU/1A
docdopa(V) u pocdopHoii kucnoTel, pochaToB), cC1oco6bI UX MOJYUYEHUS], IPUMEHEHUE U
3Hau€eHHUe B IPUPO/IE U )KU3HH YeJI0BEKA C UCI0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKI[M{ HAa KATHOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIeM, CBA3aHHBIX C HAX0XKAEeHHeM COeJUHEeHUH
azota u pocdopa B OKpyKalollel cpese.

[11aHMpPOBATDb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, [eJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUHY XUMHYECKOH
nocyZpl ¥ 060py0BaHUS.

[Ipou3BOAUTE BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa, CTIPAaBOYHbIE
MaTepHaJibl (TepUOJUYECKYI0 CUCTEMY XUMUYeCKHUX 3/1eMeHTOoB /[, M. MeHiesieeBa, Tabiuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXUMUYECKUH Psifi HAaNPsHDKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH Y4eGHBIX 33/JaHUH U B IpOLiecce KCCIeJ0BaTebCKON
JlesITeJIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa nocjie KOHCY/AbTAlUHU C IIearoroMm
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Buruuciaenus
— [0 YpaBHEHHUSIM XUMHUY€ECKUX PeAKL UM
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Tema 6. 0611asa xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anmas),
pacnpocTpaHeHue B Ipupoje, GU3nyecKre U XMMUYECKHe
cBOMcTBA. Aicop6uus. KpyroBopot yriiepozia B Ipupo/e.
Oxcuzbl yriaeposa, ux GusnyecKue U XUMUYECKUE
CBOMCTBA (B3aUMO/IeICTBHUE C META/JIAMH, HEMETAJLJIAMH,
KOHYeHmMpupoe8aHHOl a30mHoli u cepHoll Kuciomamu), ux
JIEACTBUE HA )KMBbI€ OPraHU3MbI, N01Iy4YeHuUe

Y IpUMeHeHue. IKo102udeckue npobaeMbl, C8A3aHHbIE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAUMama; NapHUKogwlil agexm.

YroJsibHasg KMCJIOTA U €€ coJY, UX PU3NYecKue U
XMMH4YeCKHe CBOWCTBA, No.ly4eHuUe U IpUMeHeHHe.
KauecTBeHHast peakiusi Ha KApOOHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIWIEHHOCMU, CeNbCKOM X03slicmae.

KpemHuH, ero pusniueckue 1 XMMU4ecKre cBocTBa (Ha
npuMepe B3aHMOJIeACTBHUS C MeTa/lJIaMH U HeMeTa/lIaMH),
no/yveHue U npuMeHeHue 8 31eKmpoHUKe.

CoeduHeHust KpeMHusi 8 npupode. O6ujue npedcmagieHusi 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cusaukamsl, ux
ucno/1b308aHue 8 6bimy, MeduyuUHe, NPOMbIWIEHHOCNU.
Baosic-Hetliwiue cmpoumeibHble MamMepuabl: KEepamuka,
cmek/10, yeMeHm, 6emoH, xces1e306emoH. IIpob.aembl
6e30nacHo20 UCN0.1b308aHUS CMPOUMENBHBIX MAMEPUAI08
8 N0BCEOHEBHOU HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTaIM4eCKUX PeII&TOoK aaMasa, FpaduTa,
MOJIeKy bl QyJLIepeHa.

Ancop61ysi pacTBOPEHHBIX BelleCTB aKTHBUPOBAaHHBIM
yraém. [Ipotusoras.

BuspeomMarepuasibl: CUJIMKaTHAsI IPOMBIIIIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YecKHX BellieCTB.

JlaopaTopHbie U MPpaKTU4YeCKHe paGoThI
JlabopamopHulii onvim:

KauecTBeHHas peakliysi Ha KapbOHAT-UOH.
IIpakmuyeckue pabombil:

Ne 11. [Tony4yeHHe yraeKUCa0ro ra3a U u3y4eHue ero
CBOMCTB.

Ne 12. PemteHue akcnepuMeHTaJIbHbIX 3a/a4 [10 TeMe
«HeMmeTannb».

Buruuciaenus
I10 YpaBHEHUAM XUMHUYECKHX peaKLU/Iﬁ
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OG'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-rpynmnel U ux
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELECTB YI/IEPOJa U
KpEeMHHUS U UX COeJUHEHUH (OKCHU/IOB YTJIepo/a, yroJbHON KUCI0ThI, KApOOHATOB, OKCHU/IA
KpEeMHHUS, KDEMHUEBOU KUCJIOThI, CHIIMKATOB), COCOGKI UX MOJYYEHUS], TPUMEHEHHUE
Y 3HaYeHUe B IPUPOJiE U XU3HU YeJI0BEKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO0JIeM, CBA3AHHBIX C HAX0XK/eHHeM YTJIeKUCJIoro rasa
B OKpYy»alolel cpeje.

[l1aHMpOBaTh U OCYLIECTBIATh Ha NPAKTHKE XUMHUYECKHEe SKCIIePUMEHTHI,

[TpoBoAUTH HAGJIIO/JEHNS, /ieJIaTh BBIBO/bI 10 Pe3yJIbTaTaM SKCIIepUMeHTa 1ocJie
npe/iBapUTebHON PabOTHL.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
nocyZpl ¥ 060py0BaHUS.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3a/JlaHUH TEKCTbl y4eOHHKA, CIPABOYHbIe
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHU4eCKHUX 371eMeHTOoB /[, M. MeHesieeBa, Tabuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXUMUYECKUH Psifi HAaNPsHDKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTAlMH C IelaroroM.

Hcnonb30BaTh NpHy BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpoLiecce UCCIeJ0BATebCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcsl UHTepHeTa




Paszpes 2. MeTa/i1bl U UX coeguHeHus (20 4)

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

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. . MeHzesieeBa u cTpoeHusi aToMoB. CTpoeHHe
MeTaJ10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKast
KpUCTA/UIMYECKask pelIéTKa. JJIeKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTasnioB. Pu3nyeckue U XUMUYeCcKUe
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCIOPO/OM,
BOJIOH, KUCA0TaMu). O6ujue cnocobbl NOAYYEHUS.
Memasnnos.

TloHssmue o koppo3uu Memannos U 0OCHOBHbIE CNOCOObL
3awumbst om Koppo3uu. Cnaaewl (cmanav, Yy2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIUWAEHHOCMU.

JleMOHCTpauuu

03HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTasJI0B.
BuseomaTepuasbl: KOppo3us MeTAJJIOB.

JlaGopaTopHbIe ¥ NpaKTH4YeCKHe PAaGOThI
Jla6opamopHble onbimol:

O3HakoMJIeHHe ¢ 00pa3LaMH CILIaBOB MeTaJlJI0B.
3aBUCHMOCTb CKOPOCTH PeaKIH1 MeTaJ/l/la C KUCIO0TOH OT
NpUPOJBI MeTaslla.

BovruucaeHus
110 YpaBHEHUSAM XUMHUYECKUX peaKIuH.

PackpbIBaTh CMbIC/ U3yYaeMbIX TOHATUHN U IPUMEHSATb 3TH NOHATUSA NPU ONHCAHUU CBOMCTB
BEIIECTB U UX NpeBpalieHuH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
coelMHEHUH C y46TOM CTPOEHHsI UX aTOMOB.

XapaKkTepu30BaTh CTPOEHHE METAJIOB, 0011IHe PU3UIECKHE U XUMUYECKHE CBOMUCTBA METAJJIOB.

XapakTepHu30BaTh 0611{He CIOCOOBI OJIyYeHHUs] MeTaJIJIOB OC/e CTPYKTYPUPOBaHUSA
MaTepHasa.

CiieioBaTh MpaBUJaM 6€30MacHOMN paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUH XUMUYECKOMN
MoCy/ibl 1 060Py/10BaAHUS.

[Ipou3BOANUTE BBIYHUCIEHHS 10 XMMUYECKUM YPAaBHEHHAM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 3a/JaHUH TEKCThI yueGHKKa, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKHUX 3jeMeHTOB /JI. M. MeHzeieeBa, Tab Uiy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJiE, 3JIEKTPOXUMHUUYECKHUH PsIfl HAllPSHKeHUH
MeTaJlJIoB).

Hcnonb3oBaTh NpU BEINOJHEHUH y4YeOGHBIX 33/JaHUH U B IPOLlecce UCCIe[0BaTEIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa noc/ie npeBapUTeIbHON KOHCY/IbTAllMK C IeJaroroMm

Tema 8. Baxkueiimmue
MEeTaJI/Ibl 1 UX COeJUHEHUA
(164)

[llenounbie MeTasbl. [TosoxeHue B [lepuoguueckoit
CHUCTeMe XUMU4YeCcKUX 3/ieMeHToB /. U. MeHeneeBa,
cTpoeHUe aToMOB. Haxox/eHue B mpupo/e.
dusndeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe

HATpuda U Ka]’[l/lﬂ). OKCI/I,CU)I U TUAPOKCUABI HATPUA U KaJIHUS.

[IprMeHeHMe 111eJI0YHbIX METAJIJIOB U UX COeIUHEHUH.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losioxkenue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeneneeBa. HaxoxeHue B
npupofe. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilre coeiuHeHUs KaabLuus (OKCUA, TUPOKCUT,
cosin). XKécmkocmb 800bl U cNOCOGbI €€ ycmpaHeHusl.

O6BSACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-MeTAJLJIOB B IPyIINax U
Hux COG,E[I/IHeHI/Iﬁ C y‘{éTOM CTPOEHHA UX aTOMOB.

XapakTepu3oBaTb QU3UYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB METAJIJIOB U UX
coelMHEHUH (OKCU/IOB, THAPOKCHIOB, COJIEH) C OTTOPOM Ha CXeMY, CIIOCOObI UX ITOJIy4YeHUS,
INpUMEHEHHE U 3Ha4Y€HHe B IpUpoJe U )KU3HH YE€JIOBEKaA.

PacnosnaBaThb ¢ MMOMOIIBIO Ka4YeCTBEHHbIX peaKLU/Iﬁ HWOHBI METAJIJIOB (MaFHI/IH, AJIMHUHUA, [UHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabINLbl "XapaKTepHble peaKi Ha KATHOHBI .

[11aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
Hab6JII0/IeHu, JleJIaTh BbIBOJBI 110 pe3yJ/IbTaTaM 3KCIIEPUMEHTA.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCIIOJIb30BAHUH XMMUYECKON
NOCY /bl 1 060PYy/L0BaHUSI.

[Ipou3BOUTH BHIYUC/IEHHS 10 XHMUYECKUM yPaBHEHHSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYeCcKUX 371eMeHTOB /l. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
xuMHU4deckux anemeHToB /. U. MeHzesnieeBa, ctpoeHue
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XUMH4Yeckue cBoHcTBa. OKCUABI, TUAPOKCHU/BI U COJTU
kene3a(ll)

u xese3a(lll): cocras, cBoiicTBaA U nosyueHue.

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpaurMBaHue MJiaMeHU HOHAMU HAaTPHUS U KaJUsl.
OkpauMBaHue MJaMeHd HOHAMU KaJIbIIUSL.
B3aumoieicTBYEe OKCH/Ia KaJbIUs C BOJOMU.
Bugeomarepuasbl: ropeHHE KeJie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IPaKTHYeCcKe paboThl
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBONMCTBA T'MAPOKCH/IA aJIIOMUHUS.
KayecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

2KécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
IIpakmuyeckue pabombwi:

Ne 10. PereHue akcnepuMeHTa/lbHbIX 33/ja4 [10 TeMe
«MeTasLibI».

BovruucaeHus
110 YpaBHEHUSAM XUMHUYECKUX peaKL Ui

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HMHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATUWHBIN
anmnapar Kypca XuMHH.

Hcnosib30BaTh MPU BbINOJHEHUH YI€0HbIX 33ZJlaHUH U B IPOLIECCE UCCIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Paszen 3. MepBoHaYanbHble XMMUYECKME NOHATUA 06 OpraHMyeckmx BelLectsax, 104

Tema 9. NMepBoHayabHble
XMMUYECKME NOHATUA 06
OpraHUYecKnx BeLecTBax

06mmue npeAcTaBaeHus] 06 OCOGEHHOCTSX COCTaBa M
CTpPOEeHMUA OpraHHuYecKux coeIJMHeHUH yrJjiepoja.
[lepBOoHaYa/ibHble MOHATHUS 06 OpraHUYECKHUX BellecTBaX
KaK O COeJIMHEHUsIX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJ, [JIMIEPHH, YKCycHas KucaoTa). Hx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuyeckux geujecms. IIOHSATHE 0 GUOJIOTMYECKH BAXKHbBIX
BellleCTBax: )KUpax, OesikaX, yrjeBoJax — W HX POJIH B
JKU3HU YesioBeKa. MamepuaibHoe eQUHCMB0 0p2aHUYecKUX

O6BACHATD NMPHUYUHBI MHOFOO6paBI/IH BelleCTB, WJJINCTPHUPOBATH B3aUMOCBA3b
HeOpraHu4eCcKux COQ,CLI/IHeHl/Iﬁ yrjiepoJia 1 OpraHU4eCKUX BellecTB 110 PyKOBOACTBOM
y4auTeJid.

O6BsACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUS BeleCTB U XUMHUYECKHUX peaKHHfI B 6bITy.

XapaKTepH30BaTb POJIb XMMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}OL[GIZ, OCHOBHbI€E
BelleCTBa U MaTepHaJibl, IPUMeHAeMble B )KU3SHHU COBPEMEHHOT' 0 YeJIOBEKaA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpypoiHbIe HCTOYHUKH YTJIEBOZOPOAOB (YTroJib,
NPUPOJIHBIN ra3, HeQTh), MPOJAYKTHI UX IEpepaboOTKH, UX
POJIb B OBITY U MPOMBIIIJIEHHOCTH.

Pa3pgeu 4. O6061menue matepuana o kypey «Heopranundeckast xumusi»(4 1)

Tema 10. Xumus u okpyxkaromast | HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa u XapaKTepHu30BaTh pOJib XUMUH B Pa3JIMYHbIX Chepax AesATeJbHOCTH JIIAEH, OCHOBHbIE
cpena, lua MaTepHaslbl B IOBCEHEBHOM XU3HH Yesl0BeKa. XUMUS U BellleCTBa U MaTepHaJibl, IpUMeHsieEMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.
370poBbe. besonacHoe UCMOJIb30BaHNE Bell|eCTB . OG'BACHATD yCJI0BUS 6€30IIaCHOT0 UCIIOIb30BaHHUS BEI[ECTB M XUMUYECKHX PeaKLUH B GbITY
Y XMMUYECKHUX peaKkui B ObITY. AHanM3VMpoBaTh U KPUTUUECKH OLIeHUBATh UHPOPMALIUIO O BJIHSHUHU IPOMBIIJIEHHOCTH,
OCHOBBI 3KOJIOTUYECKOH FPaMOTHOCTH. XMMHUYEeCKoe CeJIbCKOT0 X035IMCTBa, TPAHCNOPTA U Jip. HA COCTOSIHHUE OKpYXalolliel cpeJbl.
3arpsisHeHUe OKpy»Kalolel cpejb! (pejeabHO YMeTb 0Ka3bpIBaTh NePBYI0 NOMOILb IPU XUMHUYECKHX 0XKOI'aX U OTPABJIEHUSAX.
JlonycTuMasi KoHueHTpanus Bemects — [1/]K). [IpuHUMATH y4acTHe B 06CYKJEHUH MPO6JIEM XUMUYECKOH U 9KOJIOTUYECKON HAalIPaBJIEHHOCTH,
Posib XMMHU B pellleHUH 3K0JI0IHYeCKUX Tpo6ieM BbICKa3bIBaTb COOCTBEHHYIO NTO3UIIMIO [10 IPOG/ieMe U NpeJjlaraTb BO3MOXHBIE IyTH eé
peleHuUsIC ONOPOH Ha MHGOPMAIMIO U3 Y4e6GHUKA U CIIPaBOYHbIe MaTepHaJIbl, pecypchl
O6061eHre MaTepyasa o 06o061eHye ¥ cUCTeMaTHU3aluA 110 Kypcy HHTepHeTa
Kypcy «Heopranudeckas «Heopranudeckas XuMusi»
XUMHA», 34

[Ipu pa3paboTke paboyell MporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUHU JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHBIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOAUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3J1eKTPOHHble YYeOHHUKW W 3a/lauHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUS U BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0/1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1juPpOBOM) BH/JE M peaJU3YIOIUMHU JUJaKTHIecKne Bo3MoxxHOCTH UKT, coeprkaHre KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.

MoanncaHo
LUMPPOBON NOAMMUCHIO:
CmunpHoBa Jlio6oBb
AHaTonbeBHa

fata: 2024.02.16
09:28:13 +04'00'
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