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I[TOACHUTEJIBHAA 3AIINCKA

[TpumepHast pabouasi mporpamMma MO XMMHUH i OOYYaIOIIUXCS C 3aJIepP>KKOU
ncuxuueckoro pa3Butusi (manee — 3I[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
cocTaBiieHa B cOOTBeTcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oOmiero obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MwuHHCTEPCTBOM rocTUIIMU Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC O0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMoOi OCHOBHOTO  OOILEro
oOpa3zoBaHusl OOYYAIOMIMXCA C 3aJEPKKOM TICMXMYECKOro pa3BUTUA (0A0OpEHHOM
pemienueM ®YMO no obiemy oOpazoBaHuto (mpoTokoia oT 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueli mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCS
IpU MOJIyYEHUH OCHOBHOTO OOLIEr0 0Opa3oBaHHUs, C YYETOM paclpeiesIeHHBIX I10
KjlaccaM  IpOBEpsAEMbIX  TpeOOBaHM K  pe3yjJbTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOI'O OOHIEro 00pa3oBaHUsT M 3JIEMEHTOB
COJIepKaHUs, PEICTABICHHBIX B Y HUBEpCaJIbHOM Koaudukarope rno xumuu, Konuenuuun
npenoAaBaHus y4eOHOro npeamera «Xumus», B 00pa3zoBaTeNbHBIX Opranuzanusx PO,
peaIn3yIoIUX OCHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera « XumMus»

VYyeOublii  mpeamer — «XHMHS» ~ BXOOUT B MPEAMETHYHO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucteMe ecTecTBeHHOHAay4HOro OOpa3oBaHUs
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHMMAET BaXXHOE MECTO B MTO3HAHUU 3aKOHOB MPUPO/IbI,
dbopMUpOBaHUM HAyYHOW KapTUHBI MHUpa, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JJIsI TOBCEIHEBHOW >KWM3HHM, HABBIKOB 3JI0POBOTO U 0O€30MaCHOTO IS
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcnemHocTh M3ydeHUss XUMHM CBSi3aHa C OBJIQJICHUEM XHMHUYECKHAM SI3BIKOM,
coOmro/leHeM TMpaBwi 0Oe30MacHONW paboThl TPH  BBHIMOJHEHUHW XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C IPYTUMH IIPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHMYECKOW M OPTaHUYECKON XUMUHU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXXEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3PACTY OOYUYAIOIIUXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca MPEACTaBIEHbBI OCHOBONOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HW3YyYEHHE COCTaBa M CTPOCHUS BEIIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOCHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
UCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILICHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX TIOJTYYEHUSI BEIECTB U MATEPUATIOB.

TeopeTudyecKkyr0 OCHOBY M3YYEHHs] HEOPTAaHWUYECKOM XMUMHUHU COCTABJISAECT aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon JI.11. MeneneeBa ¢ kpaTkuMu



CBEICHUSMH O CTPOCHHMHM aToMa, BHJAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

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 KJIFOUEBBIE XMMUYECKUE KOMIIETEHIIUY U ITOHATH POJIb M 3HAYECHUE XUMUN
Cpelx APYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHH CHOCOOCTBYET (OPMHUPOBAHUIO y OOYHYAIOIIMXCS HAY4YHOI'O
MHUPOBO33PEHUS, OCBOCHHIO OOILEHAyYHBIX METOAOB (HaOJIOAEHHE, HU3MEpEHHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOCHHUIO ITPAKTUYECKOIO IIPUMEHEHUS Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SIX € IpeaMeTaMu «OKpyKaroIuii MUp»,
«Dusuka», «buonorus», «I'eorpapus», «Marematuka» U (HOpMUPYET KOMIIETECHIIHNH,
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 3akitodaercss B YCBOEHMHM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOJUMBIX JJIsi TIOBCETHEBHOM JKM3HM; HaBBIKOB 3JI0POBOTO M OE€30MacHOro Jis
YesloBeKa M OKpYXarolled ero cpeabl oOpasza KHU3HU; POPMUPOBAHUHU SKOJIOTHUECKON
KYJbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs NpeAMeTy «XUMHUS» C YYETOM
0co0BIX 00pa3zoBarenbHbIX MoTpedbHocTel oOydaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaIMeToM «XUMUS MPEACTaBIsSET ONpPENEICHHYI0 TPYAHOCTh AJsi OOy4aroluxcs ¢
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIIMTEILHON AESITENIbHOCTH, IEPUOIUYECKUMU
KOJI€OaHUSIMU BHUMAaHUS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOUHOCTHIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HU3ZKMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yY€HHHM YYEOHOro mpeaMeTra «XHUMHUsD
HeoOxoaMMa ajganTanus o0beMa U XapakTepa yueOHOTro MaTepuaia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIAHHOW KAaTeropuH OOYyYaroUIuXcsl, Y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
[TOCTENEHHOE YCJIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NeATEeNbHOCTH. BO3MOKHO BBIIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CIIO)KHOCTBIO aHaim3a TekcTa oOyvarommmuca c 3IIP. Opranunuyeckoe €AUHCTBO
INPAKTUYECKON W MBICIUTEIbHON NEATEIbHOCTH OOYYaroIIMXCS Ha YpPOKaxX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHUIO 0a3MCHBIX XMMUYECKUX 3HAHUN U
ymeHuid. Ocoboe BHUMAHUE NPU U3YYEHMHM XUMUU YAEIAETCS U3YUEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuasa.
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Heau n 3a1a4n n3yvyeHus yueOHOro npeamera « XumMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO  o0Omero obOpasoBanus. OHu
aKTyaJu3UpOBaHbBl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS HA Pa3BUTUE M CAMOPA3BUTHE JMYHOCTH,
dbopMupoBanue e€ WHTEIEKTa M 00med KyabTypel. OOydeHHE YMEHHIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENILHO B HACTOSLIEE BpEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jna oOyuaromuxcest ¢ 3P, tak ke, kKak U AJi1 HOPMATHBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO 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 TMO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

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

* (popmupoBaHue yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBaHUM 3HAHUI U OTIBITA, MOJYYCHHBIX TPH U3YYCHUH XUMUH;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKHX OTHOLIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
310pOBbS U OKPYXKAIOLIEW NPUPOIHOU CPEBI;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTDOJIO U
CaMOBOCIMTAaHUID HAa OCHOBE YCBOEHMS OOLICYEIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOQMIIs U HANPABJIEHHOCTU AAJIbHEHIIIETO
oOy4eHwUs.

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

* (QopmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
HNOHSTUHWHBIM aIapaToM U CUMBOJIMYECKUM A3bIKOM XUMHUU;

" 0CO3HaHME OOBEKTMBHOM 3HAYMMOCTHM OCHOB XMMHYECKOW HAyKH Kak 00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX IPEBPALLEHUI HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB KaK OCHOBbI MHOTUX SIBJICHUH >KMBOH M HEXUBOMU
IPUPOJIbI; YIIyOJIeHUe PEACTABICHUN 0 MaTEpUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKOH I'PaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBAThH
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 U TIPOIECCAaMH, 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,
HAOIO/ICHUS 32 WX MPEBPAIICHUSAMHU MPHU MPOBEACHUN HECIONKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

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

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA IO XUMUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOIUMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIBHBIX YCIIOBHM I YCBOECHHS MPOTPAMMHOIO MaTepuana OO0y4arolUMHCS C
3I1P. bonblioe BHUMaHHE JODKHO OBITH YIEIECHO OTOOpY Yy4ueOHOro Marepuajia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH MPU COXPAHEHHH OOIEero 0a30BOr0 ypOBHSI.
OH 0KEH 0 COAEPKAHUI0 K 00beMY ObITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30oBaTeIbHBIMU MOTPpEOHOCTIMU. ClieTyeT 00JIeTYUTh
oBiazieHue marepuasioMm oOydaromumucs ¢ 3IIP mocpeactBoM ero JeTaibHOTO
OOBSCHEHHUSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUU 3HAHUM C HWCIOJIb30BAaHUEM IPUEMOB AJNTOPUTMHUBAIMK M BU3YaTbHBIX
o1op, 0Oy4eHus: CTPYKTypHUPOBAHUIO MaTepUaa.

Bonbiioe 3HaueHue Uisi MOJHOLEHHOTO YCBOGHHS Y4EOHOrO Marepuajia UMEeT
oropa Ha MEXIPEAMETHBIE CBSI3U BOMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT K€ Y4YeOHBI MaTepual C pa3HbIX TOYEK 3pEeHus,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICICHHIO, 00jiee TPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U PAKTUYECKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronmxcst yMEHUi aHaIN3UpOBaTh, CPAaBHUBATh, 0000IATh H3ydYaeMblii MaTEepHall,
IUIAHUPOBATh NPEJCTOAIIYI0 pPaboTy, OCYLIECTBIATh CaMOKOHTPOJdb. HeoOxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(GOPMIICHUS BBICKA3bIBAHHIA
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOEGHHOCTSIMHM TOBEIACHUSIM JEATENbHOCTH oOyuarouuxca ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIMN  KOHTPOJb
COOJTIOICHNS TIPABUII TEXHUKHA O€30MACHOCTH IMPH MPOBEIECHUHU TaOOpaTOpHBIX padoT B
XUMUYECKOM KaOWHETE.



IIpumepHble BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTreJbHBIMU MOTPEOHOCTAMHU U 00eCIeYUBaIOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus 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 OO0ydarolMXcs BUAOB AESITEIbHOCTU
CIeyeT YCUJIUTh BUIBI JACSATENbHOCTH, Ccleuu(puuHble AN JaHHOW KAaTerOpuu
oOyyJarouuxcsi, yisi 00ecrnedeHus OCMBICJICHHOTO OCBOCHHUSI COJIEpKaHUsl 00pa3oBaHuUs
10 MPEeAMETY: YCUJICHUE MPEIMETHO-TIPAKTUUYECKON NEeATeTbHOCTH C aKTHBU3AIMEH
CEHCOPHBIX CHCTEM; YEpEJOBAHHE BHUJOB JCATEIBHOCTH, 33JIEUCTBYIOIINX PA3THYHbIE
CEHCOPHBIE CHUCTEMbI; OCBOEHUE MaTepHalla C OIIOPOM Ha aJIFCOPUTM; IIOIIArOBOCThY B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3yallbHOM OMOpPHI (TIAHBI,
00pas3iibl, CXeMbl, I1a0JI0HbI, ONIOPHBIE Ta0NuUIIb). [ pa3BuTusa y oOyuarommuxcs ¢ 3[1P
YMEHHsI JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEYEBOTO BBHICKA3bIBAHUS
HE0OXOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIEAYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJCHUE TaOJMI], COCTaBJIEHUE KJIacCU(PUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIS KJTAaCCU(UKALIMY M HATIOJTHEHUE UX IPUMEPaMU U JIp.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

Jnst obyuaromuxcs ¢ 3IIP cymiecTBEeHHBIMU SIBISIOTCS TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs chnenuanbHas paboTa 1O
BBEJICHUIO B AKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AITOPUTMBI padOThI C ONpPENETIEHUEM, OMIOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DeneparbHbBIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEero 00pa3oBaHMs YYEOHBIN MpeaMeT «XUMUsS» BXOJUT B
npeaMeTHy0 00acTh «EcTecTBeHHOHAYYHBIE MPEAMETHDY U SBISETCS 00s3aTEIbHBIM
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, cootBeTcTByeT GI'OC OOO, pazpabdorano ¢ yuerom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «Xumus», COOTBETCTBYeT IIpuMepHOM aganTUpPOBAaHHONW  OCHOBHOM
oOpa3oBaTenpHON MpoTrpaMMe OCHOBHOTO 00mero oOpa3oBaHHsl OOYyYaloOmUXcs ¢
3a/1IEPKKOU IICUXUYECKOTO PA3BUTHSL.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa. Tenau BellecTBa. Pusnueckue
CBOMCTBA BEILIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmecu. CrocoObl pasneneHus: cMeceid. [IpaBmiia 6e301macHOro 00paIeHus ¢
BEILIECTBAMH M JA0OpAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE AJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHAST aTOMHAasi Macca. [IpocThie U CloKHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (Gopmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHA MOJIEKYJIsIpHAas Macca. MaccoBas
JIOJISI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue W XUMUYECKUE sBIEHUsS. Xumuueckas peakuus. [IpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS] XMMHUYECKUX PEaKLHil. 3aKOH COXPAHEHUS MAacChl
BemecTB. Kiaccudukanus XuMUYECKHX peakiuid (COCIMHEHUS, Pa3lIoKECHHUS,
3aMeIleHus, OOMEHa).

XUMHUUYECKHM 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAOU, ¢ IpaBUIaMu
paboThl B jabopatopuu U npuémMamu OoOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHHUEM;
M3yYeHHE U ONucaHue (U3UYECKUX CBOMCTB OOpa3IOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne pu3nyeckux (IJIaBieHHe BOCKa, TasHUE 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
MIPU3HAKOB MPOTEKAHUA XUMHUYECKUX peakiuil (pa3joKeHue caxapa, B3aMMOJICHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJICHCTBHE *Kee3a ¢ pacTBopoM conu Meau (I1));u3yuenue crnocoboB paszneneHus
cMecedd (Cc TOMOIIBIO MarHuTta, QUIBTPOBAHMWE, BHIAPUBAHUE, IUCTUIUISIIHS,
xpoMarorpadusi), TPOBEJACHUE OYMUCTKHU TMOBAPEHHOUN COJIM; HAOIIOJACHUE M OIMHUCAHUE
pEe3yJAbTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl;
CO3/IaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37€eMEHT W MmpocToe
BelecTBO. HaxoxaeHne Kuciaopoja B Mpupoae, Pu3ndecKkue U XUMHYESCKHUE CBOMCTRBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIOopoaa B
nabopatopun u npomviuiienHocmu. llpumenenue kucimopopna. [loHstue 00 okcuumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢hpexm xumuueckou peakyuu, mepmoxumuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOoNnIUB0. y20ab U Meman. 3azpsa3Henue 6030yXa, YCuieHue

1
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 MPUPOJIE,
bU3UYeCcKre W XMMUYECKHE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAIIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIOTaX U COJISIX.

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

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACbIWEHHBIX U HEHACHLIWEHHbIX PACcmEopax.
llonsmue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOMl J0JIM BEUIECTBA B
pacTBope (NpOLIEHTHAsI KOHIEHTpauus). MaccoBasg [J0yid BellecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasnodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kaabyusl,
oxcuoom cepwvl (1V) peaxyuu ¢ memannamu, KUCTOMHLIMU U OCHOBHbIMU OKCUOAMU).
Ionsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOIHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHm4yeckux coeauHeHuid. Okcunpl: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yernepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE ¢ BOAOW, KucioTamu, mienodyamu). OcHoBaHus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMSA. HOMEHKnaTypa OCHOBaHUM.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue 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
MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJICH, cnocobbl noay4eHus,
B3aMMOJEHUCTBUE COJICH C METAJJIAMH, KACIIOTAMU, IEJI0YaMHU U COJISIMHU, IPUMEHEHHUE.

[Tonsitue 00 amdoOTEepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUL):
Xumuyeckue ceolicmea (83aumooelicmeaue ¢ KUCIOMamu U weiouamu, pasiloxcesue npu
Hazpesanuu) u noaydeHue.

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

XUMHUUYECKHUIN IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECIECHUE COAEPKaHUS KUCI0pOIa
B BO3/lyX€; MOJIyYeHHE U U3YUEHHE CBOMCTB KHUCIOPOJa; HAOIIOIEHNE B3aUMOIECHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalIEHUs TOpeHus (1moxKapa);
O3HAaKOMJIEHHE ¢ 00pa3iiaMu OKCHUJIOB M OMTMCAaHUE UX CBOWMCTB; MOJyYEHUE U U3YUCHUE
CBOMCTB BomOpoAa (ropeHue); HabmoaeHne 00pa3oB BEIIECTB KOJIMYECTBOM | MOIb;
UCCJIEJOBaHHE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAETEHHON MAaCCOBOM JAOJIEW PACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOJbI C METAJJIAMU (HAaTPUEM U KalblMeM) (BO3MOKHO HUCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); OMPEJECICHUE PACTBOPOB KHUCIOT W IIEJTOYEH C MOMOIIbIO
MHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJIOJJICHUE W3MEHEHHUsS OKPACKHM WHIUKATOPOB B pAcTBOpAX KHCIOT M ILEIOYEll;
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

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJHBIX AJIIEMEHTOB (LIEJIOYHBIE U MIET0YHO3EMETbHBIE METAILIIbI, TAJIOT€HbI, THEPTHHIE
rasbl). DnemeHmol, KOMmopwle 06paszyom amgomephvie OKCUObL U 2UOPOKCUODL.

[lepnognueckuil 3akoH. llepmonnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuognueckoit
cucteMbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3nyeckuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snaep. Mzomonvl. IneKTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 000J10YeK aTOMOB TepBbIX 20 xuMuuyeckux sneMeHToB [lepuoandeckoit
cuctembl JI. M. MeHnneneeBa. XapakTepUCTHKAa XWUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxeHuto B [lepuonuueckon cucreme J[. 1. Menaeneesa.

3axkoHomepHOCMU U3MEHEHUs CBOUCME IIEeMEHMO8 MAbIX NePUOO08 U 2lIAGHbIX
noo2pynn, 8 3A6UCUMOCMU OM amMOMHO20 (NOpAOK08020) 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.

Crenenpb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. I[Iponecchbl
OKHUCJIEHUS] M1 BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJUIOB; B3aUMOJCICTBUE TUJIPOKCUIA LIMHKA C PACTBOPAMH KHUCJIOT U IENOYeH;
MIPOBE/ICHKUE OIBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakuy pa3aoKeHus, COeTUHEHMUS).

MexnpeaMeTHbIe CBA3H

Peanuzamuss MeXINpeIMETHBIX CBs3€il NMpU H3yuyeHWH XUMHUU B 8 Kiacce
OCYILECTBIISICTCS Uepe3 UCIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHATUH, SBISIOIMIMXCS CUCTEMHBIMH JUISI OTHEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CUHTe3, Kiaccu(uKauus, TEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, U3BMEPEHUE, MOJIECIIb, SIBJICHUE.

dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIMI, U30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUNA 3apsii, BELIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEJINYMHBI, CAUHUIBI 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

BemecTBo U XUMH4YeCKasi peakuus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB
H. . MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KalbIUs U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B [lepronuecko CUCTEME U CTPOCHHEM HX
aTOMOB.

Ctpoenue BemecTBa: BHUAbl XUMHYECKOW CBA3W. THUINBI KPHUCTAJUIMYECKUX
PEETOK, 3a8UCUMOCMb CBOUCME Geujecmead om muna Kpucmaiiudeckou peuémku u
8UOA XUMUUECKOU CBA3U.

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

Knaccudukanus XuMHUUEeCKHX peakiui MO pa3IMYHbIM MPU3HAKAM (110 YHCIY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, M0 TEIUVIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCIEHHS] XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKUUU. 1epmMoxumuyeckue ypasHeHusl.

llouamue o crxopocmu xumuueckou peaxkyuu. Illonamue 06 obpamumvlx u
Heoopamumuvlx Xumudeckux pearkyusx. llowamue o0 20MO2eHHLIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuueckom pasnogecuu. CmewjeHue Xumuuecko2o pasHo8ecusl.
Daxmopul, erudlOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJ0NCEHUE XUMUYECKO20
pasHogecusl.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COoCTaBIEHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPONIUTHUECKOW NUCCOUMALMU. DJIEKTPOIUTHYECKAs JUCCOLIMALIMS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu 8eujecme
C Pa3nudHbIMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U cia0ble AIIEKTPOITUTHI.

Peakiuun noHHoro ooMeHa. YcCioBHsI IPOTEKaHUS peaklUid HOHHOTO OOMEHa 10
KoHIa. ITosHbIE U COKpalllEHHbIE HOHHBIE YPABHEHUS peakUUil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W cOJell B CBeTE MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MAaTHUS, KAJIBLIKs, ATFOMHUHUSA, Kele3a (2+) u (3+),
Meau (2+), IMHKA, IPUCYTCTBYIONIUE B BOJHBIX PaCTBOpPAX.

XHWMHYECKUI HKCIEPUMEHT: 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
AIIEKTPOITPOBOTHOCTH PACTBOPOB BEILECTB, MPOIIECCA TUCCOIUAIIMN KHCIIOT, IEI04Yel U
cojeii  (BO3MOXKHO HCIOJB30BAaHHE BHICOMATCPUANIOB);, IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
0cajka, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIMBITOB, WILTIOCTPUPYIOMIMX HMPUMEPHI
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid  (TOpEeHUE, PEaKIMH  Pa3JI0KCHHUS,
COCITUHCHMS); PACIIO3HABAHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
peakIuii Ha HOHBI, PeIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTaJ/ibl 1 MX COCAMHEHUSA

O6mast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMUYECKHUE CBOMCTBA HAa MPUMeEpE XJopa (B3aUMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMH — BOJIOPOJIOM U KHUCIOPOAOM, wenouamu). Xnopoomoposa. CoisHas
KHCJIOTa, XUMHUYECKHE CBOWCTBA, noayueHue, TpUMEHeHUe. [leiicmeue xnopa u
X7I0p08000OpoOa Ha Opeanusm yenogeka. BakHeWiue XJIOPUIbI U UX HAXOXKIECHUE B
IIPUPOJE.

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

Crpoenre ¥ (U3HUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
AnnoTponHble MOAU(UKAUKMK KHCIOpPOJAa M Cepbl. XHUMHYECKHE CBOWMCTBA 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 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTIOMBbL.
Haxoxnenue cepsl u €€ coequHenui B mpupone. [IpumeHenune cepol U €€ COEqUHEHUH B
ObITYy W B MPOMBIIIJICHHOCTU. Xumuyeckoe 3acpsa3HeHue oKpyxcaroueli cpeobvl
COCOUHEHUAMU Cepbl (KUCIOMHbLE 00JHCOU, 3A2PA3HEHUe 8030YXA U 8000EMO8), CnOCOObL
€20 npedomepaeHusl.

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

A30T, pacnpocTpaHeHHEe B TIpuUpoje, (PU3MUECKHe U XHUMHUYECKHE CBOMCTBa
(B3auMOJEHCTBUE C MeTaJlaMd M HEMETaUlaMd - KHUCIOPOAOM U BOJOPOIOM).
Kpyrosopotr aszora B mpupome. AMMHak: (Qu3MUecKMe W XUMHUYECKHE CBOMCTBa
(okuCIEeHre, OCHOBHBIE CBOIMCTBA BOJHOTO pacTBOpA), notyueHue u npumenenue. Conu
aMMOHWUS: COCTaB, (M3MUECKUE M XUMHUECKHIE CBOMCTBA (pa3sioKeHUE, B3aUMOICHCTBIC
CO 1IesoyaMu), npuMmeHeHue. KauecTBeHHass peakiyss HA HOHbI aMMOHHMS. A30THas
KHCIIOTa, €€ (QU3NUecKne W XWMHUYECKHE CBOWCTBa (00mme u crenuduieckue),
nonyuenue. Hutpatsl (pasnoxenue). A3oTucras Kuciiota. Mcnosnp30BaHME HUTPATOB U
coJiell aMMOHHMSI B Kaue€CTBE MHHEPAIbHBIX YIOOpeHU. Xumuueckoe 3azpsasHenue
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OKpYHCcaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOMHble 00XHCOU, 3a2psi3HeHUe 8030YXd,
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
KpeMHHUsA. BajeHTHOCTh M XapakTepHbIE CTEIEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amtoTponHbie Moaubukanuu (rpadur, anmasz), Qusnyeckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepona B mpuponae. Okcunbl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHW3M uYeJOBeKa. JKojocuuecKue
npobaemvl, cea3anHble ¢ okcuoom yeaepooa(lV), eunomesa enobanrvHo2o nomenyieHus
Kaumama, napHuxoevlii 3¢hghexm. YTONbHAS KUCIOTAa M €€ COJK, UX (U3UYECKUE U
XUMHUYECKUE CBOICTBA, noyuenue u npumenerue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnonb3oBanue kKapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO35MCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPTaHUYECKUX
COEIMHEHUI yTiiepoja (Ha mMpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTIOTHI. Mx
cocmasg u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewgecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, O€IKax, yriaeBojgax — 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 xpemmuuesoi
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c80UCMaEd, NoayieHue u npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwvuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeK1o, yemeHm, OemoH,
arcenezoboemon. I[lpobaemovl 6e30nacHO20 UCTONL30BAHUSL 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); O3HAKOMJICHHME ¢ oOpasliaMu XJOPHIOB  (TajJOTeHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHCHHUSMHU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEPUAIIOB); HAONIOZICHHE TIpolecca OOyIrJIMBaHUSI caxapa MoJ JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBlIEHHOMN
CEpPHOM KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHOM peakiuy Ha CyJib(paT-uoH U HabJ0IeHUE
npu3HaKka e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOMCTBaMU a3oTa, Gpocdopa
U UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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U (pochopHBIX yA0OpEHUI; NOTyYEeHNE aMMUaKa U U3y4YE€HUE €r0 CBOMCTB; IPOBEICHHE
KayeCTBEHHBIX pEakUuil Ha MOH aMMOHHMA U (ochaT-MOH U M3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUS, B3aWMMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHATIOB); U3yUYEHUE MOJEIEH KPUCTAIIMYECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €ro CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- ¥ CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHele HeMeTaubl M UX COCUHEHUS».

MeTaJiibl 1 MX COCAUHECHUSA

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonoxeHus B llepuognueckon cucreme xumuueckux 3iemeHToB [[. M. Menneneesa u
cTpoeHusi atomMoB. CTpoeHME MeTauioB. MeTramuimdeckass CBSi3b U METAJUIMYECKAs
KpUCTAJUINYECKasl PpEIIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHH  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,
O0paAnoOMUtULL, OPOH3a) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTauibl: MoOJIOXkEHUE B llepuoguueckod cHCTEME XUMHUYECKHX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B mpupoze. Puznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[pyuMeHenre menoYHbIX METAVIOB U UX COCUHECHUM.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpo€HHE NX aTOMOB; HAXOXKICHUE
B npupoge. duszndeckue u XUMMHUUYECKUE CBOMCTBA MarHus MU Kajuplus. Baxueiiue
COCAMHEHUS Kajablus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHusl.

AmoMuHHN: TIoN0keHue B llepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. . MengeneeBa; CTpoeHHE aroMma; HaxoxiaeHue B mpupoae. Dusnueckue wu
XUMUYECKUE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOICTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepmoguueckoil cuUCTEME XUMHYECKUX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMma; HaxOXAEHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA jkeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMU).
Oxcuppl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB M CIIABOB, UX
(U3MYECKUMU CBOMCTBAMM; M3Y4YEHHE PE3YyJbTAaTOB KOPPO3UH METAIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/IA KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOM BOJBI; MpOLIECCAa TOPEHUS Kejle3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMil Ha MOHBI (MarHus,
Kanmblus, amomMuHus, 1uaka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue n

14



ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJITAMEHM HOHAMM HATpUS, Kalus U KaJbIUs
(BO3MOXKHO HCIIOJIb30BAHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JHCU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuu 6 owvimy. Ilepsas nomowp nNpU  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbI IKOIO2UYECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaroweli cpedwl (npedenvras oonycmumas konyeumpayus eewecmes — I1J/[K). Ponb
XUMUU 8 PeUEeHUU IKOTI02UUECKUX NPOoOIIeM.

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

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeaIMETHBIX CBSI3eM MpU H3yYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
U TIOHATHH, SBJISIONIUXCS CHCTEMHBIMU JI OTICIBHBIX IPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mmure ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (haKT, TUIIOTE3a, 3aKOH, TECOPHS,
aHaMW3, CHUHTE3, KiIacCu(UKaIus, TEPUOJUIHOCTh, HAOIOJCHUE, DKCICPUMEHT,
MOJICIIUPOBAHUE, U3MEPCHHUE, MOJEIb, SIBICHHE, MAapHUKOBBIN 3(QeKT, TexHoIorHs,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJIECKTPUUYECKUN 3aps]l, TPOBOJHUKH, MOTYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTh, KPHUCTAIUIMYECKAs PEMIETKa, CIUIABbl, (U3HUECKHE
BEIIMYMHBI, CIUHUIBI M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3MBI,
Connre.

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

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

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGopatopHoe oOOpyaoBaHME€ M MpUeMbl oOpamieHuss ¢ HuMm. [IpaBuna
6e3omacHo paboThl B XUMUYECKOMN TaOOPaTOpUU.

2. OuncTKa 3arpsi3HEHHON OBApEHHOM COJIH.

3. [Ipu3Haku npoTeKaHUs] XUMUYECKUX PEaKIHil.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBneHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0Jel pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcriepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B pacCTBOpE.

10. [Tonyuenne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a i H3y4eHHue ero CBOMCTB.

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

13. Pemienne sKcriepuMEHTABHBIX 337129 10 TeMe « MeTallIbl ¥ UX COSAUHEHUS.

[Ipn mnpoBeneHMHM NPAKTUYECKOHM padOThl KaXKIblii €€ 3Tal BBINOIHIETCS

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
npoBeaeHus padoTel. [Ipu HEOOXOAUMOCTH 1aeTCsl BU3YyalbHBIN aJTOPUTM BBIIIOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOTO pe3yJsbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jis opraHuzaluu TPOBEPKH, ydyeTa M KOHTPOJI 3HAHUW OOyYaromMxcsi IO
npeIMeTy NMPeayCMOTPEHbl KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITENIbHBIE PAOOThI, 3a4YETHI,
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  MHAUBUAYAIW3allMM  3HAHUMH,
CPaBHUTEIBHO MaJlbl€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHUA Ha
«TIOIIArOBYIO», aJanTalysl IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W TMHUCBMEHHBIX WHCTPYKIIUH,
YOPOUIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYIMPOBOK MHCTPYKLMMA, pelIeHre ¢ OMopoil 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 cuCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue atroma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuzsl. 'openue. Bogoposa. KucinoTsr.
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¢ 3IIP yueGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOM padoyell MmporpaMmbl
OCHOBHOT0 00111er0 0OpazoBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JIMYHOTO OIbITa, HAOIIOEHUHN 32 XUMHUECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMH U COCTMHEHUSIMU;

pakTUYecKoe U3ydyeHue npodeccuil v Tpyaa pas3inuyHOro poja, B TOM YHCIE 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 mpodeccuii u
npo(hecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3PEHUS OIMIACHOCTHU WM OE€30MaCHOCTH IS
ce0s WK [Tl OKPY>KAKOIIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBbTYpPBhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTUPOBAHHOM
PAKTUUECKOMN JESITEIbHOCTU B )KU3HEHHBIX CUTYAIIHSIX;

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

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOCca MOJYyYEHHBIX B
X0Jie 00y4YeHHsI 3HAaHUH B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHITH ASPUIUT UH(DOPMAIINY;

TOTOBHOCTh OTOMPATh M UCIOIB30BATh HYKHYI0 HH(POPMAIIUIO 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(DUKAIINIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSAM JJI YKa3aHHBIX JIOTUYECKUX OTepalluii;

CTPOUTH JIOTHYECKOE CYKJICHHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaIK3a, BKIIOYAIOIIEee
YCTaHOBJIEHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH;

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 Mearora MPOBOJUTh XUMUYECKHUI OIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUISl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, 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,

UCKaTh WIM OTOMpaTh MH(POPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB 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, JOTOBApUBATLCS JIPYT 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
YYHUTENIEM U CBEPCTHHKAMU; pabOTaTh MHIUBHUAYAIbHO W B TPYINE: HaXOAUTh 0OIIee
pelieHre U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMH 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 pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHLHOM €SI TEILHOCTH;

COOTHOCUTHh CBOHM JCHCTBUS C IUJIAHUPYEMBIMHU pPE3yJibTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLECCe IOCTHXKEHUS pe3ylibTaTa, ONPEAENSITh
CIIOCOOBI ICUCTBUI B paMKaxX MPEI0KEHHBIX YCIOBHUI U TPeOOBaHMIA, KOPPEKTUPOBATH
CBOM JIEMCTBUS 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
NEeSTETPHOCTH, OMPEEIATh TO3UTHUBHBIE W3MEHEHUS W HaANpaBJICHUS, TPEOYroIme
JaybHenIe paboThl;

OCO3HAHHO OTHOCHUTBCSA K IPYrOMY YEJIOBEKY, EF0 MHEHUIO.
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IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW NpPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUSA, YMEHMS U CIOCOObI AEUCTBUMN, ceqU(pUUECKUE I yueOHOro MpeamMeTa
«XUMHSD», BUABI JEATEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMsS, €r0 MHTEPIIPETALUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw
COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa OOLIEN KyJIbTYpbl U MPAKTUYECKOU
JIESITEIIbBHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOI'O OOLIECTBA; IOHUMAHUE MECTa
XUMHUH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

e BJIAJICHHE OCHOBAMHM NOHATUIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JUIS
COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUN XHMHYECKHUX
peakiuii (C omopod Ha aJIropuTM Y4YEOHBIX JEHUCTBHUI); BJIaJ€HUE OCHOBaMU
xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHHE 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 XHMHYECKMX 3HAaHUW Il YCTAHOBJIEHMS B3aMMOCBA3EH
MEXIYy W3YYEHHBIM MaTEpHUAJIOM M NPHU IOJYYEHUH HOBBIX 3HAHHM, a TAKKE B
IpOLECCe BBIMOJIHEHUsS YYEOHbIX 3aJaHUd U npu 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
3aMelleHHs], peakuu oOMeHa, TeroBol 3(h(PeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakluM, pacTBOpP, MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MAaCCOBAs
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTpAaLMsl BELIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPUUECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BAJIEHTHOCTb, CTEIEHb OKHCIICHHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPHULATENBHOCTD, MOJISIPHA M HENOJIIpHAs KOBAJIECHTHAs
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[UU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpAaTUMBbIE PpEaKLUU, CKOPOCTb XMMHUYECKOW pEeakUuH, KaTalu3aTrop, NpeeibHO
nonycrumas konueHnTpauus (IT1K), koppo3ust meTainos, CIu1aBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

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 NEPHUOJNYECKON 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 CTPOEHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbLIMS;
KJIACCU(PUIMPOBATh XMMHUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesiCHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KJIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON HA CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U TUN
KPUCTAJUIMYECKOW CTPYKTYpPbl B COCIWHEHUAX, 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, pochop, cepa, xJ10p, HATPUL, KAJIUA, MATHUM, KAJIBLIUWA, ATFOMUHUHI, 5KEJI€30)
U CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HUX 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);
ONKCHIBATH C ONOPOM Ha IUIaH M KIIFOYEBBIE CJIOBAa; YMEHHME MPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOYXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHU B Pa3IUYHBIX YCJIOBUSAX, BIIMSHHE BEIIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO 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 MOATBEPKJAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTAa B COECJUHEHUHU, MACCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, OOBEM Ta30B C
ornopoil Ha o0mue (HOopMyJibl; YMEHHE MNPOBOJUTH PACUYEThl MO YpPaBHEHHUSIM
XUMUYECKUX PEaKUUid U HAXOAWTh KOJMYECTBO BEIIECTBA, O0BEM U Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszell, aJroOpuTM YUeOHBIX
JICCTBUI;
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® BJIAJICHUE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAaHUA (Ha0JI0IeHUE, U3MEPEHHUE,

HKCIIEPUMEHT, MOJEIIMPOBAHNE) NIPU U3YUEHUH BELIECTB U XUMUUYECKUX SBJICHUHN

C OTOPOM Ha aNTOPUTM Y4eOHBIX EHCTBUI; yMEHHE CHOPMYTUPOBATH MPOOIEMY

¥ MIPEIJIOKUTH IYTH €€ PEIICHHUs C TOMOIIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHON

paboThl C XUMUYECKHUMH BEIIECTBAMH, XUMHUUECKONH TMOCYA0H U J1a00paTOpHBIM
000pyIOBaHUEM;
® HAJIWYHME NMPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBIICHUS CIETYIOIINUX

XUMHUYECKUX IKCIEPUMEHTOB O]l PYKOBOACTBOM YUUTENS C OOCYKACHUEM ILJIaHA

pabOThI WM COCTABJICHUEM TAOJIMIIbL:

U3yYEHUE U ONUCaHue (PU3NUYECKUX CBOMCTB BELLIECTB;

O3HAKOMJIEHHUE C (PU3MUECKUMH U XUMUYECKUMU SIBJICHUSIMH,

OTIBITHI, WIUTFOCTPUPYIONINE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUii;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

MOJTy4eHUe KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

MOJTy4YEHHUE BOJIOPO/Ia U U3yUEHUE €TO CBOMCTB;

NOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuyeHue ero CBONCTB;

NOJly4YE€HUE aMMHaKa U U3y4EHHE €ro CBOICTB;

IPUTOTOBJICHHE PACTBOPOB C ONPEEICHHON MacCOBOH J10JI€H pacTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE W OINHCAHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB;

NPUMEHEHUE MHIMKATOPOB (JJaKMyca, MeTUIopaHka U (eHondTanenHa) s
OTIpe/ICTICHUS XapaKTepa CPelbl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4YeHHE B3aUMOACHCTBHUS KHCIOT C METaUIaMH, OKCHJaMH METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJTHOTO METajlJIa IPYTUM U3 pacTBOPa COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCUIOB ATIOMUHMS U IUHKA;

pellleHne  HKCIEpPUMEHTaJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChl
HEOPraHUYECKUX COCAMHEHUNY;

pelIeHne  JKCIEPUMEHTANbHBIX  3aJad Mo TeMe  «ODJEeKTPOIUTHUECKas
TVCCOITUATTHS;

pelIeHrne SKCIIePUMEHTAIbHBIX 3a71ad 1Mo Teme «BakHeirme HeMeTamTsl U UxX
COCTUHEHHUSI;

pelIeHre KCIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTamibsl U ux
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, HJUTFOCTPUPYIOINE IPU3HAKU TPOTEKAHUS PEaKIui
MOHHOI'0 OOMEHa;

KaueCTBEHHBIE PEAaKIMM Ha MPUCYTCTBYIOLIME B BOJHBIX pPAcTBOpPax HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHEI,
THJIPOKCHU/I-MOHBI, KATHOHBl aMMOHUS, MarHusi, Kajdblus, allOMUHUS, Kene3a (2+) u
xeinesa (3+), meau (2+), MUHKA;

YMEHHE TMPEACTABIATH PE3yJIbTaThl dKCIepuMeHTa B (OpMe BBIBOJOB,
J0Ka3aTeNIbCTB, TPAUKOB U TaOJINIL U BBIABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsSI U OKpYXaloleld MPUPOJHOM Cpebl; MOHMMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI W TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eslOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPAaBWJIBHO MCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIOOPEHMs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX HCTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SiICTBE, Ha IPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO MCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOTOOOpa3usi BELIECTB; YMEHUE WUHTEIPUPOBATh 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 aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBATh MH(POPMALIMIO O BEIIECTBAX, MX NPEBPAIICHUAX M MNPAKTHUYECKOM
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 (PE3ylbTaThl OUEPEAHOrO roj1a
M0 YMOJIYaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KJIACC

pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSITHHA: aTOM, MOJICKYIa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJAHOPOIHAS U
HEOJIHOPOJIHASI), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAas M MOJICKYJIsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MacCoBasi JOJIST XHMHUECKOTO JJIEMEHTa
B COCIMHCHWH, MOJISIPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb,
INIEKMPOOMpPUYAmMenbHOCMb®, — CTETIeHb  OKHMCICHWS,  XHMHYECKas  PeaKius,
KJIACCU(UKAIIUS PEaKIUh: PEeaKIUu COCAUHCHHS, PEaKIUd pPa3jIoXKCeHHS, pPEaKIuu
3aMEIICHHsI, PEaKIui 00MEeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIINH;, Menio8ot 3¢hgexm
peakyuu, SAPO aToma, SIEKTPOHHBIA CIIOW aroMma, aTOMHas OpOUTallb, PaauyC aToMa,
XMUMHYECKasi CBSI3b, MOJISIPHAS W HEMOJSpPHAs KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, MOH,

% 31ech ¥ jaTee KypCHBOM 0003HAYAIOTCS UTAHMPYEMbIE IIPEAMETHEIE Pe3yIbTATh, KOTOPBIE MOTYT ObITh TOTCHIHATBHO
JNOCTHTHYTHI o0y4atormumcst ¢ 3T1P, HO He SIBIAIOTCS 00s13aTEIbHBIMHU.
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KaTUOH, aHWOH, PacTBOpP, MAaccoBasl JIOJIS BellecTBa (MPOLEHTHAs KOHIEHTpalus) 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
OKHUCJICHUSI DJIEMEHTOB B OMHApHBIX COCIMHEHMSIX C OMOPOM HAa OMpe/esieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAJIEKHOCTh BEHIECTB K OMNPEICIEHHOMY KJacCy
coelMHEHU 1o (dopmylaM; BUJ XUMHUYECKOM CBsI3M (KOBaJeHTHass M HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

UMETh IIPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUH, YMETh C IIOMOILBIO
YUNTENS NPUMEHATh CUCTEMY XWMHMUYECKMX 3HAHUM, JUIsl YCTAHOBIICHUS B3aWMOCBSI3H
MEXy U3yYE€HHBIM MaTEpUAJIOM U MPU MOJIYYEHUH HOBBIX 3HAHMM, 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 PAacUETHBIX 3aJlay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM M3y4YECHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnuecknii 3akon [[.11. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOCHUTh 0003HAaYEHUsA, KOTOpble UMelTcs B Tadnuue «llepuoauueckas cucrema
xuMmudeckux aneMeHToB [[. WM. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHsSI aTOMOB XHUMHYECKHX D3JIEMEHTOB (COCTaB U 3apsl sjpa, oO0Ilee YHuciIo
AJIIEKTPOHOB U PACIIPEAEIICHUE UX 110 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOpPraHMYECKHUE BEIIECTBA,;
XUMHUYECKHUE peakuru (M0 YMUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIIOBOMY 3(PEeKTy, 0O U3MEHEHHUIO CTEIEHU OKUCICHHS XUMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPKIAsi ONMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBA U CTPOECHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B PA3JIUYHBIX YCIIOBHSIX ITOCHE
MPEABAPUTEILHOTO 00CYXACHUS C Ie1arorom;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COSAUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOPE; IPOBOAUTH PACYETHI 110 YPABHEHUIO XMMHUYECKOM pEaKLUU C
ONIOPOM Ha aJTOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0000IIeHNE,CHCTeMaTH3aIus, Kiaccu(ukaius, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUIsl M3yYEHHs CBOWMCTB BEIIECTB M XMMHUECKHUX
peakinii; eCTeCTBCHHO-HAYYHBbIE METO/Jbl ITO3HAHUSA — HAOJIIOJCHHe, H3MEPEHHE,

MOJIETMPOBAHUE, SKCIIEPUMEHT (PeanbHblii U MblC/IeHHblI) TIO]] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiiaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKIUSAMU IO BBIITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYEHHIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; IIAHUPOBATH U
MIPOBOJIUTH XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBI0 HMHAMKATOPOB (Makmyc, (eHoidTanend, MeTWIOpaH:X U Ap.),
MOATBEP)KIAIOIINX KAYECTBEHHBI COCTAaB HEOPraHWYECKHX BEIIECTB (KAaUECTBEHHBIC
pEeaKLMK Ha UOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKas peakuus,
XUMUYECKasl CBSI3b, Meni080u 3¢hghekm peakyuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAS TUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumole peaKyuil,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
M BOCCTaHOBJICHHE, A/NIOTPOIHUsA, aM(OTEPHOCTb, XMMHUYECKasi CBA3b (KOBaJCHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsI PEIIETKA, KOPpPO3Usi Memasios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpanus (I1I1K)
BEIIIECTBA;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUECKHX MOHATHH (cM. 1. 1) u
MIPUMEHSThH 3TU OHATHUS IPU ONMKMCAHUM BEUIECTB U MX MPEBPALLICHUII;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JIs1 (PUKCAIMK PE3yNbTaTOB 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 ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, HMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKHUX
COCMHEHUSX; 3apsj] HOHA MO XUMHUYECKOW ¢opmysie; xXapakTep cpelbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mMun KpUcCmaiiuieckou pewmémku KOHKPEemHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J[.MI. MeHngeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCHIBAMb U XaApaKmepu3oéams TabIUIHy0 hopmy
[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
YHUCJIOBBIMU XAapPAaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsan sapa, o0l1ee YUCIIO AJIEKTPOHOB U PACHpPEACsICHUE UX MO AJEKTPOHHBIM CIOSM);
00bsACHAMb O0IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
UX COCIMHEHUN B IIPEAEIaX MAJIbIX IEPUOIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS
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 Pa3IMUHBIX KJIACCOB, MOATBEPXkKAAs OMMCAHUE INPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

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

pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

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

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XUMHUYECKOT0 3JIEMEHTa MO0 (opMyJie COEAMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYJI0M W J1abOpaTOpHBIM
o0opy0OBaHMEM, a TaK)Ke MpaBHJIaM OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSMU IO BBIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYYCHHUIO 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 OIEpPALMM MBICIUTEIBHON JEATENIBHOCTH — aHalu3 HU
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE PUYMHHO-CIIEICTBEHHBIX
CBsI3eM — JISI U3yUYCHHSI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHIL; €CTECTBEHHO-HAYUHBIE
METO/IbI IO3HAHU — HAOJII0ICHNE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pealIbHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOU TEMBI yU€OHOI0 IpeaMeTa « XUMUS»
[IpumepHOI ananTUPOBaHHON OCHOBHOHM 0OOpa3oBaTeNbHOM MHPOrpaMMbl OCHOBHOI'O OOIIETO OOpa30BaHMs OOyYaroOLUUXCA C
3a/IepKKOM NICUXUYECKOTO0 pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pazaenoM [IpumepHoil pabouell mporpammsl
y4eOHOro nmpeaMeTa « XuMUs» OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranuzarus
BIIpaBE€ caMa BHOCHTb H3MEHEHHsS B COJEpKAHUE M paclpeleleHHe ydeOHOro marepuana I0 ToAaM OOydeHus, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHWI OIpeaenseTcss BbIOpaHHbIM 00pa3oBaTeNbHOW opraHu3anueil YMK,
WHJUBUyAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSMH KOHKpEeTHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIaLUsIMU [0 OTOOPY U aJanTaluy yueOHOro MaTepralia o XMMUM, IpeicTaBIeHHbIMU B [losicHUTEnbHOM
3aIKCKe.

[Tpennaraem 2 BapuaHTa MPUMEPHOTO TEMATHMUYECKOTO IUIaHUpOBaHMs A oOydaromuiicsa ¢ 3I1P: mepBeiif npeanonaraet
OCBOCHHME ITPOrpaMMbl 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 BpeMsl)

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 BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCKHe SBJIEeHUS.
[IpU3HAaKH U yCI0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U MPUEMaMU paboOThI B
XUMUY€eCKOH 1abopaTopUHu.

JleMOHCTpanumn

1. JlJabopaTopHOe 060pyI0BaHUE.

2. PazyinyHble BUZbl XUMUYECKOU MOCY/IbL.

3. O6pasibl BElEeCTB.

4. Cioco6rl1 pasfiesienus cMeceil (GuUIbTpoBaHMe, BbIapUBaHUe,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAKTUYeCKHe PaGoThl

Jla6opamopHble onbimbi:

OnucaHue GU3NYECKUX CBOWUCTB BEIIECTB.

PassiesieHre cMecH C TOMOIIbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlaGopaTopHOe 060pyfOBaHKE U IPUeMbl PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHYECKOU JJaGOpaTOPHU.
Ne 2. OuncTKa 3arpA3HeHHON NOBapEeHHOM conun
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAArora.

PackpbIBaTb poJib XMMHH B IPUPO/JIe U XKU3HU YeJIOBEKA, €€ CBA3b C PYTUMHU
HayKaMH.

PassinyaTh YuCTbIE BellleCTBa U CMeCH; OZHOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe ABJIEHUS C ONIOPOH Ha onpejeseHus.

OnpefiessITh NPU3HAKU XMMUYECKUX peaKLM{ 1 yCJIOBUS UX IPOTEKAHHUA.

CrneoBaTh paBUJIaM 110J1b30BAaHUA XUMHUY€ECKOH NOCYA0H U JJaBOpaTOPHBIM
060py/f0BaHUEM, A TAKXKE MPaBUJ/IaM 0OpallleHHUs ¢ XUMU4YeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLMSAMH 10 BBIIIOJHEHHIO IPAKTHUYECKUX PabOT Mo/,
KOHTpOJIEM Ileiarora.

[I1aHUpOBaTb U NPOBOJUTH XMMUYECKUH IKCIIEPUMEHT 110 U3y4YEHHIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieHleM IJlaHa paboThl.

HWcnosib30BaTh NpHY BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/lel0BaTebCKOH JlesTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeZarora.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapaTt Kypca XUMUH



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CHMBOJIbI)
XMMHYeCKHUX 371eMeHTOB. [IpocTble U CJI0XKHbIe BelleCTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opmMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cocmaesd eujecms.
OTHocHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHAs MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J151 XUMHUY€ECKOT0 3/IeMEHTA B COEJUHEHHH.
dusnyeckre U XMMHYECKUE SIBJIEHUS. XUMUYECKast peaKLusl.
[TpU3HAKH U YCI0BUS NPOTEKAHUS XUMUYECKUX PeaKui.
XuMUYecKre ypaBHEHUS.

Tunbl XUMUYECKUX peaKuuil (coeJUHEHUS], PAa3/I0KEHUS,
3aMellleHus], 00MEHA).

3aKOH COXpaHeHHsI MacChl BEILECTB.

M. B. JloMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

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

XuMHuuecKue siBieHus (ToOpeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apHusi,
passioxxeHue ruapokcua Meau(Il), B3auMogelcTBYe XKetesa C
cepoii, B3auMoJecTBHeE XKeJie3a ¢ pacTBopoM costu Megu(11)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacCChl.

NabopatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHbvie onbimbl:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHe BOCKa, TassHUE
nbJa).

[IprMepbl XUMUYECKUX IBJIEHUH (IpOKaJIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKY T

MpakTnuyeckan pabota Ne3 MpusHaKu NPOoTeKaHUA XMMUNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKY/ISIPHOW MacChl BEILleCTB;

— MaccoBou A0JIM XUMHUY€ECKOr'o 3JieMeHTa I10 cl;opmyne
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAay4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJ10/leHue, MO/leJIMPOBaHNeE, IKCIIEPUMEHT) U OCHOBHBbIE ONepaluu
MBICJIUTE/IbHOM eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMs) A1 U3yYeHHUs
BeleCTB M XMMUYECKUX PeaKIMH € OMOpOoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassmuyaTh pu3nvecKre U XUMHUYeCKHe IBJIeHUs, 00bACHATD UX CYLIHOCTDb C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ieJIeHUs U CXeMBI.

OnpefiesATh NPpU3HAKU XUMUYECKUX PeaKIMH, YCI0BUSA UX IPOTEKAHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX ABJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIAPHOTr'0 YY€HHs C UCI0JIb30BaHHEM BU3yaIbHOM ONOPBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (110 YUCIY U COCTABY pearupyolux u
00pa3yLIMXCs BELIECTB) C ONOPOU HA CXEMBI.

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

PacctaBaaATh K03$dUILMEHThI B ypaBHEHHUAX XUMUYECKUX PEaKLUH ¢ 0opoi Ha
aJIFOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0H U 1a60paTOPHBIM
060py/I0BaHKEM, 2 TAK)Ke ITPaBUJIaM 00palleHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMH 10 BBIIIOJHEHHIO JIAG0PATOPHBIX XUMUYECKHUX OTBITOB MOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BBIIIOJIHEHHH yUe6OHBIX 33JJaHUH U B ITpoliecce
HCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAy4YHO-IMIONYJIIPHYI0 JIMTEPATYPY XUMHUYECKOT0 COZeP>KaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMalIo U3 y4eOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4YeHHbIA NOHATUWHBIN annapaT Kypca XMMUH

Pa3sgeu 2. BaxkHeilye npeAcTaBUTE/ I HEOpraHudeckux Bemects (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54)

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

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

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

06 OKCHUAX.

Cnocobbl noayyeHus kucaopoda 8 n1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHure kucaopoga. Kpyrosoport
KHCJIOpO/ia B IPUPOJE.

Tens0801l agpghexkm 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

B3aumopericTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHHe coZlep>KaHuUsl KUCI0PO/a B BO3yXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
NpeKpalleHus TOpeHus.

NabopatopHble 1 NpakTUYeckue paboTbi
Jla6opamopHbwlil onbim:

O3HakoMJIeHHe € 06pa3LaMHi OKCHJOB.
IIpakmuueckas paboma:

Ne 4. [Tony4yeHHe KUCI0POJA, U3YIEHUE er0 CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCChbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOI MacChl XUMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATUH U IPUMEHATb 3TH NOHATHA NIPU
ONMCAHUU CBOMCTB BelleCTB M UX NpeBpallieHUH ¢ UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOGEI
€ero MoJiyyeHus, IpYMeHeH e U 3Ha4eHHe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
o6 CcyKJeHueM TapaMeTpPOB CPAaBHEHHUS.

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

PacrosHaBaTh ONBITHBIM Y TEM KHCJI0PO/J, 10/, KOHTPOJIEM [leiarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUsI GOPMY.JI BELIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUH XMMHUYECKUX peaKL Ui C y4acTHeM KHCJI0pOo/a.

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

CrenoBaTh NpaBuiaM 6e301MacHON paboThl B 1ab0PATOPHUX NPH UCII0JIb30BAHUU
XMMHYeCKOH 1ocyibl U 060pyJ0BaHUs IO, KOHTPOJIEM 11€J]arora, a Takxe
npaBuWJ/IaM 06pallleHHsl C FTOPIOYMMH BellleCTBAMH B GBITY.

[11aHMPOBATD U OCYILECTBJ/IATb Ha NPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJEHUS, JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA N0/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B Ipoliecce
HCC/Ie/l0BaTebCKOH J1esITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIep>KaHMUsl, CIpaBOuYHble MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6GHUKA U CIPABOYHBIX MAaTEPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCI0JIb30BaTh U3y4eHHbIH TOHATUIHBIH annapaT Kypca XUMUHU



Tema 4. Bogopoaga.
TloHsATHE O KHUCIO0TAX M COJISIX

(54

Tema 5. KosimyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU

(44)

Bosopos — aneMeHT U npocToe BellecTBo. HaxoxzaeHue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha npuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHUe, Cnocobbl NOAYHEHUS.

[ToHATHE O KUCIOTAX U COJAX.

AemoHcTpauumn

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

BsaumopeiicTBre 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 OCHOBAHUH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3aKoH
ABorazapo. MosisipHbIi 06'b€M ra30B. PacyéThl 10 XUMUYECKUM
yPaBHEHUSIM.

JleMoHCcTpanusa
06pa3s1bl BEIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

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

— 06'EMOB ra30B 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
Oﬁ'béMHle OTHOIHeHHP’I 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 CBOMICTBAa BOAOPO/a,
Croco6bl ero MoJiydeHus], IpUuMeHeHHUe € ONOPOH Ha IJIaH, KPaTKYIO 3alHtCh,
cxemy.

Co6upaTh Npu6op JJis NOAYIEHUS BOAOPO/A C UCIIOJb30BAHUEM BU3YATbHOU
OTIOpBI

Hcnonb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMH ¢ yJacTHeM BOJ0poJa C
OTIOpO Ha a/ITOPUTM.

CiieoBaTh NpaBUJaM 6e30MacHOM paboThI B 1a60PATOPUH MIPU UCIIOJIb30BAHUU
XUMHUYECKOH Nocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM Nefiarora., a Takxe
NpaBuU/IaM o6pallleHHs C TOPIOYMMH BelleCTBAaMHU B ObITY

[l1aHMpOBaTh U OCYLIECTB/SATh HA MPAKTHKE XUMUYeCKHe 3KCIIEPUMEHTHI,
MPOBOAUTE HAaGJII0A€HUS, [ieIaTh BbIBOJBI 110 pe3ysibTaTaM 3KCIepUMeHTa MO/
PYKOBOZCTBOM IleZjarora c 06cy>xjeHHueM IIaHa PaboThl, C UCII0JIb30BaHUEM
KJIMILE.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpymnIe.

[1n1aHMpOBaThb M OCYLIECTBJATh Ha NPAKTHKE XUMUUYECKHe dKCIIepUMEHTHI,
NPOBOJUTD HAbJII0/IeHUS, JieJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIePUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTh CMbIC/I U3y4aeMbIX OHATHI U IPUMEHSATh 3TH NMOHATHSA, a TaKXKe
M3y4eHHble 3aKOHbI U TEOPHH JJ151 pellleHHs] pacuE€THBIX 3a4a4 C TOMOILbIO
nejarora.

BbIYMCAATE MOJISIPHYIO MacCy BellecTB; KOJWYECTBO BeIleCcTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTOpoi Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX peaKLUH € OIOPOH Ha
o06pasel], AITOPUTM y4eOHbBIX JIeUCTBUI: KOJIMYECTBA, 00'bEMA, MaCChl BEleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WJIH NPOAYKTOB
peaxIuu.

BoicTpauBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha UH-
dopmaruio U3 yueGHMKA U CIIPAaBOYHBIX MaTepHaJIOB, TPaMOTHO HCIO/Ib30BaTh
M3y4YeHHbIH NOHATUHHBIN allllapaT Kypca XMMUU C TOMOLIbIO Nlefiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJibl. PU3HUYecKHe CBOMCTBA
BO/bL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 8odbl.
XuMHYeCcKHe CBOMCTBA BOJbI

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

CoctaB ocHoBaHUH. [loHsATHE 06 UHIUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmsopumocms geujecms
8 gode.

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

Posb pacmeopos & npupode u 8 scusHu Yeaoseka. Kpyzoeopom
800b! 8 npupode. 3arpsi3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJIeKTPOJIU3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€ICTBUE BOJIBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BAaHUE
BH/leOMaTepHaIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeN C TOMOLIbI0
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 U3y4YaeMbIX IOHATHH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUU CBOWCTB BeIeCTB U UX NPeBPalleHHH C TOMOILbIO [leflarora.

XapakTepusoBaTb GU3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbl, €€ POJIb KaK
pacTBOpHUTeJIA B IPUPOAHBIX TPOLIECCaX C ONOPOH Ha IJIaH U CXeMY.

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

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
HNPUPOAHBIX BOJ, CIOCOGLI OYMCTKHU BOZbI OT IPUMeECEeH, Mephl 110 OXpaHe B/,
OT 3arpsAi3HeHUs N0CJIe NPe/BAPUTENbHOTO0 CTPYKTYPHUPOBAHUSA MaTepUaJa.

HJIaHI/IpOBaTb " OCYyLIEeCTBJIATb HA NIPAKTHUKE XUMUYECKHEe SKCIIEPUMEHThI,
MPOBOJIUTH HABJIIO/IeHHs, Ie1aTh BbI-

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

CnenoBaThb MpaBuJaM 6e30acHOM paboThl B Ta60OPAaTOPUH ITPH HCI0JIb30BAHUHU
XUMHYECKOH MOCy/ibl U 060pyJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPUMEHEHHWEM ITOHATUA «MacCoBad 0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbIL.

HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCCJIel0BATENbCKOH eATebHOCTH HayYHO-NIOMYJIAPHYIO0 JINTEPATYPY
XMMHYECKOI'0 COZlep KaHUs, CIPaBOYHbIe MaTepHuaJibl, pecypchl HTEpHETA
110J], PyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YEeHHbIH MOHATUHHBIN annapaT Kypca XUMHUH [0CIe
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJMHEHUH.

OKcHABL: COCTaB, KJIaccuPUKaLus (OCHOBHBIE, KUCIOTHBIE,
am@pomepHble, Heco/1e0b6pasyrujue Ha npumepe okcuoa yeaepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCUJ 0B
(B3aMmopeicTeme c BOAOM, KUCIOTaMM, LLLesIoHamu).

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

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckye
Y XMMH4YeCcKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€noco6bl nosyeHus. P akTHUBHOCTH MeTaJIJIOB.

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

['eHeTHYecKast CBA3b MeX/AY KJIaccaMU HEOPTaHUYeCKUX
coepnHeHUH. ['eHeTH4eckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHUAAX Ha IpHMepe IIUHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aHMO/IeHiCTBHE C KUCJOTAMH U I11e109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BEIeCTB PA3JIMYHbBIX KIACCOB.
B3auMozielicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZOM
meau(ID).

Peak1iusi HeTpaJn3alUH.

BbITecHeHHE OHOTO MeTaJLJIa [PYTUM U3 pacTBOpa COJIH.

Na6opatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMHU.

[TostydeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAaHUM C KUCI0TaMHU.
Pasnoxenue rugpoxkcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

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

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKLll/If/i

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNUECKUX COSANHEHHH 10 MTabIIoHy.
CocraBiieHHE CXEM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCIMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOAHOH U TPUBHAIBHON HOMEHKIIATYPE C HCIOIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIHIBI PACTBOPHUMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB II0 COCTABY U COlCmEam ¢ OTIOPOH Ha
OTIPEIENICHNS, CXEMBI M TAOJHIy PaCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB, IPYIII BELIECTB, K KOTOPBIM OHU OTHOCSITCS C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COEIMHEHUIT» 1O/l pyKOBOJCTBOM IleJlarora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUH peakIii, WIIIOCTPUPYIOIUX XUMUYECKUE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYYeH s BEIIECTB U3YUCHHBIX KIIACCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIHHOM OMOPHI.

CocTaBieHre MONEKYIIPHBIX YPaBHEHHH PEeaknuii 10 cXeMaM C IPeBaPUTETbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenue no ypaBHeHUSIM XUMUYECKIX PEaKIUi KOJMUECTBA, 00BEMa, MacChl
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB MU POAYKTOB PEaKLUHU 110
ITOPUTMY.

IInarupoBaHKe U OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIICPIMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TTOMOIIBIO ITE€IAr0Ta 1 BBITOJIHEHNE paBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIMOIHEHNH YIeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
coJiep KaHusl, CIIPpaBOYHbIE MaTepUalbl, pecypcsl VIHTepHeTa, ocyIiecTBlIeHHE BEIOOpa
MO PyKOBOJACTBOM II€Arora.

BricTpauBanue pa3BEpPHYTHIX TUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(opMaImio n3 yueOHNKA U CIIPABOYHBIX MaTEPHaNIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, aITOPUTMA.

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

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

[lepBble NONBITKH KJacCHQUKALUU XUMUYECKUX 3/IeMEHTOB.
[ToHATHE O rpyNIIaX CXOAHBIX 3JIEMEHTOB (1l|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMUYecKux 3eMeHTOB /I. . MeHpeneeBa. [lepuojpbl, rpynnsl,
noArpynnel. ®U3nyecKruil CMBIC MOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB [lepHo/ia U rPyIbIL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s/ep. M3omonbl.
JnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 060104Y€K aTOMOB NEePBbIX
20 XMMHUYeCKUX 371eMeHTOB [lepruouyecKkoil CuCTeMbI

J. U. MeHgeneesa.

XapaKTepUCTHKA XUMHUY€ECKOT0 3JIeMEeHTa 10 ero M0JI0XKEHUIO 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 NPaKmuKu.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepuoaHas U AJIMHHONIEpUOUHAsT GOPMBI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. U. MeHeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTa/IJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwlil onbim:

B3sanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
nies049en

34

PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/larora.

[ToHuMaTh cylecTBOBaHHe NepUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPHULATEJBHOCTH) U UX
COeIMHEeHUH OT TOJIOKEeHHSA B IEPUOANYeCKOM CUCTeMe U CTPOEHHsI aToMa C
HCI0/Ib30BAaHUEM CXEM U TAGJIHLL.

YcTaHaBIMBaTh CBAI3b MeX/y N0JIOKEHHEM 3J1eMeHTa B IepUOJUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apAJ A4pa, o0Lee YUC/I0 3JTeKTPOHOB U
pacrpefie/ieHHe UX 10 3JIeEKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproandeckoi cucTeMel € IOMOILBIO NTeAarora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbL¥sl 10 UX NoJ1okeHUI0 B [leproguyeckoit cucteme /I. U. MeHeneeBa.

CrnenoBaThb NpaBUaM 6e30MacHON paboThI B TaGOPAaTOPUU NPH HCIIOJIb30BAaHUU
XUMHYECKOH MOCy/ibl U 060pyJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BEpHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMUHU IocjIe
CTPYKTYPHUPOBAaHUsA MaTepHaa C UCII0/b30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJa, ClipaBoyHble MaTepuabl ([lepuogruyeckyto
CUCTEeMY XMMHUYeCKHX 371eMeHTOB /JI. U. MeHzeeeBa, TabIMLy PAaCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMUYECKUH P/, HaNpsKeHUH
MeTaJlJoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCJIel0BaTebCKOM [lesATeIbHOCTH Hay4YHO-IONYJISPHYIO JIUTepaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOuYHble MaTepHUabl, pecypcbl UHTepHeTa NojA
PYKOBO/JCTBOM Nefarora



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

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XMMHUY€ECKHX 3J1eMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HeNoJIspHas).

CTeneHb OKHC/IEHHUS.

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

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTE/IbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pas3JioxKeHus], COeJUHEHUS

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

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

OnpefiensaTb BUJ XUMUYECKOH CBA3U B CO€JUHEHUH C UCIIOJIb30BAaHHUEM CXEM.

OnpefensATh cTelleHb OKUC/IeHUA XMMHUYECKOT0 3/1eMeHTa 10 popMyJie ero
CoeJJMHEHUS C UCI0JIb30BaHUEM a/ITOPUTMa.

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

OGBSICHATD CYLIHOCTb NPOLLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

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

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJITOPUTMY pa360opa OKUCIUTENbHO-BOCCTAHOBUTE/bHON peaKIuu.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33JaHUHM TEKCThI yYeGHUKA TOC/Ie

CTPYKTYpHUpOBaHHs MaTepHaJia, ClIpaBOYHble MaTepHasbl (IePUOANYECKYIO
CHCTEMY XUMHUYeCKUX 3/1eMeHTOB /I, . MeHzeneeBa, 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 AeATENbHOCTU
obyuarowmxca

Paspen 1. BemecTBo ¥ XMMHYecKHe peakuyu (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. MeHziesteeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOJIOB, KaJIuf, KaJbLUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEHTOB B
NepruoiNIeCcKON CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HoMeHKJIaTypa HeOpraHMYeCKHX BellecTB
(MexayHa-poJHas U TpUBHa/IbHasA). XUMHUYeCcKHe 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 i KpUCTaIM4eCKUX PeLIéTOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckol cCUCTEMbl XUMHUYECKHX 3J1EMEHTOB

. 1. Mengeneena

XapakTepu30BaTh XMMHUUYECKHE 3JIeMeHTbl IepBbIX TPEX EPUOA0B, Kalus U
KaJbLus 10 UX NoJ10keHuIo B [lepuoauyeckoit cucteme /[l. . MengeneeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KrnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIMULY PaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
MOATBEPXJAThb CBOMCTBA IpUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKUX PeaKl Uil ¢ 0IOpOH Ha cxeMy.

OnpeziendaTb BUJ XMMUYECKOHN CBAA3U U TUI KPUCTALJINYECKON peIETKH
BellleCcTBa C OOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS [10C/Ie
npeJBapUTeJIbHOr0 pa3bopa.

BricTpanBaTh pa3BEépHYThIE NHUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHBIN NOHATUMHBIN annapaT Kypca XUMHU.

HWcnosib30BaTh MPU BBINOJHEHUH YIEOHbIX 33IaHUH U B IpoLecce
HCC/IEe/]0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHalbl, pecypcbl MHTepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYHOLIMX B pEAKLIUH BELIECTB, N0
mens1080My 3gppekmy, no usMeHeHu0 cmeneHell OKUCAeHUS
XUMUYECKUX 3/1eMEHIM08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HOOMepMuYecKUe peakyul, mepMoxuMuveckue ypagHeHus.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeObPaMuUMbIX XUMUYecKux peakyusix. [lonsimue o Xumuueckom
pasHosecuu. Pakmopbl, 8AUAIOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u no/0xceHue XUMU4eckoz0 pasHo8ecusl.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIbHOM peakIuu).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMHUY€ECKOH peaKLiu OT pa3/JIM4HbIX
daKTopoB.

2. BosgelicTBue KaTasn3aTopa Ha CKOPOCTb XUMHUYECKOH peaKIHu.
3. [IpuMepbl HEOOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMelleHYe paBHOBECUSI XUMHUY€ECKOU peaKIiHu.

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 Pa3INYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YIUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUS XUMUYECKHX NPeBpallleHUH B
Pa3/IMYHBIX YCI0BUSX I0C/Ie NPeiBApUTENbHON paboThlI.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSM I10 aJITOPUTMY.

BoIcTparBaTh pa3BépHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CTPABOYHBIX MATEPHUAJIOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpY BINOJTHEHUH YYe6HBIX 3a/JaHUH U B IIpoLiecce

UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
H0CJIe KOHCYJIbTALMHU C IeJarOroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYeCcKHe
peakuMu B pacTBOpax

(84)

Teopus 3JIeKTPOJIUTHYECKOH JUCCONMALMU. JNIEKTPOIUTHI U
He3JIeKTPOoJIUThL. KaTHOHEBI, aHHOHBL. MexaHusm duccoyuayuu
seujecms ¢ pasAu4HbIMU 8UdaMu xumuyeckoll ces3u. CmeneHsb
duccoyuayuu. CuIbHbIe U c1abble 3J1eKTPOJIUTHL

Peakuuy MOHHOTO 06MeHa, YC/I0BUS UX NpoTeKaHus. UOHHBIe
ypaBHEHUs peaKLuil.

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

KavecTBeHHbIe peaKIM1 Ha KATHOHBI

Y aHHUOHBI : XJIOPUJ-, GPOMHUJ, HO3UJ-, CYJIbdaT-, KapOGOHAT-,
cuuKaTt-pocdaT- aHHOHBI, FUAPOKCUA-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajbLus, aJIOMUHUS, XKeJjle3a 2+, 3+, [[UHKa,
HNPUCYTCTBYOLINE B BOAHBIX pACTBOPax..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM I10JI€.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
HOHHOI'0 0OMeHa.

OmnbITHI 10 OTPE/IEJIEHUIO CPe/ibl B PACTBOPAX CoJiei (xJopuia
HATpUsl, KapOOHATa HATPUsl, XJIOPHAA [IUHKA).

JlaGopaTopHble U NPpaKTHYECKUEe

pa6oTsl

JlabopamopHulii onbim:

Ne8Peakuiyu HOHHOTO 06MeHa B pacTBOpaXx 3J1EKTPOJIMTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHaTa HATPUS U COITHON KUCIOTBI, peaKIlus
HeUTpaJu3aluy Mex/1y THAPOKCU0M Kalvs U COJSTHON KUCJIOTOM.
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 AU CCOLIMALIMY C OIIOPOX HA CXEMBIL.

O6BbACHATH NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C [IOMOLIbIO IeAarora.

CocTaBJsITh YpaBHEHUS JUCCOLMALMHU KUCJIOT, eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUsI XUMUUYECKUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zie/1aTh BBIBO/IbI 110 PE3yJIbTaTaM 3KCIEPUMEHTA
MocJie npeABapUTEeJbHON paboThL.

CnepoBaThb npaBUJIaM 6e30MacHON paGoThI B IAGOPATOPUH IPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY1bl ¥ 060PYA0BaHUS 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTb BLIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHUSM.

BoicTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
rHopMalHIo U3 y4eOHUKA U CIIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIHN annapaT Kypca XUMUH T0cje
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpHY BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 CoZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
1ocJIe KOHCYJIbTAIUHU C I1eJJarorom.

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

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIeMEHTOB, XapaKTePHble /LI HUX CTeNeHU
okucenus. CTpoeHre U pusnMvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha MpUMepe xJIopa
(B3auMopeiicTBHe ¢ MeTa/llaMHY, HeMeTa/lJlaMu (BOZOPOJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XHUMHYeCKHe CBOWCTBA, no yyeHue, npuMeHeHue. KauecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10p08odopoda Ha
0p2aHU3M 4es08eKd. BaxKHEeHIIME XJIOPU/Ibl U X HAX0XKJEHHE B
HpUpOJE.

JleMOHCTpanumu
BldﬂeOMaTepI/IaJlbI: raJioreHbl U UX COeJUHEHH .
06pa3sibl XJI0PU/I0B.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHblii onbim:

PacrosHaBaHMe XJI0pU/I-MOHOB.

IIpakmuyeckas paboma:

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

BwvruucaeHus
110 YpaBHEHHUSIM XUMUY€ECKHX PEAKIUH.

O6BSCHATD 061IMe 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB HEMETAJJIOB U UX
Coe/IMHEHUH B ITpeJies1ax MaJjbIX IEPHOJI0B U IJIaBHBIX OATPYIIIT
[leproiNYeCcKO# CUCTEMbI XUMUYECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh pU3NUECKUE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJIOXKHBIX BellleCTB (XJIOPOBOOPOJa,
XJIOpH/Ia HATPHsl), CIOCOOBI UX OJIyYeH s, IpUMeHeHNe U 3HaueHue B
HIPUPO/Jie Y )KU3HH YeJIoBeKa 110C/Ie CTPYKTYpUPOBaHHUs MaTepHaJa.

Onpezie/isiTh raJloreHU/-MOHBI B PACTBOPE C HCIO0/Ib30BaHUEM TaGIHIbI
"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-rpynnsl. Cepa
U eé coeguHeHHUA (5 4)

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

BelLeCTB — KHUCJI0PO/Ja U Cephl.

AnnotponHsle MoAMbUKAIIMK KUCI0POJA U cepbl. XUMUUYECKHE
CBOMCTBA cepbl. B3auMoselicTBHe c HeMeTa/lJlaMU - BOJ,OPOZIOM U
KHCJIOPO/IOM, MeTa/l/IaMH, KOHLIEeHTPUPOBAaHHBIMU a30THOH U
cepHoOH kucjaoTaMu. CepoBoJopoJ, cTpoeHue, dusndeckue

O6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4éTOM CTPOEeHHs] UX aTOMOB C ONIOPOM Ha cxeMy "Mi3MeHeHHe paZiuyCcoB B
noArpymnmnax".

XapaKkTepu3oBaTb PU3HUECKHE
Y XMMHUYeCKHe CBOMCTBa NPOCTOrO0 BellleCTBa Cepbl U eé coeAUHEeHU I
(cepoBozOpOAA, OKCUJOB CEPhI, CEPHOU KUCIOTHI, Cy/1bPaTOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOWCTBA (KUC/IOTHBIE U BOCCTAHOBUTEJbHBIE).
OKcHJbI cepbl KaK NpeCTAaBUTEN KUCIOTHBIX OKCUAOB. CepHasi
KHUC/I0Ta, U3NUeCcKUe U XUMUYeCKHe CBOHCTBa (0611e KakK
IpeJCTaBUTeJIs KJlacca KUCIOT U cneyuguyeckue), TpruMeHeHHe.
CepHuCTast KUCJIOTA.

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

CoJiv cepHOM KUCJIOTBI, Ka4eCTBEHHAs PeaKlys Ha CyJIbdaT-HOH.
HaxosxzeHue cepbl ¥ eé coeAMHEHUH B pupoJie. Xumuueckoe
3azpsi3HeHue oKpyscaroujell cpedsvl CoeQUHEHUSIMU cepbl (KUCA0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMatepualibl): cepa U eé coeJUHEHHUS.
OGyryiMBaHUe caxapa noJ AeliCTBUeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI

Jla6opamopHble onbimboi:

O6Hapy»xeHue cy1bdaT-HOHOB.

B3anMopelicTBre pa36aBeHHON CEPHOU KUCIOTHI C IUHKOM.
Buryucaenus

110 YPaBHEHUAM XUMHYECKHUX peaxunﬁ

N0JIy4eHHs], IpUMeHeHUe U 3HaYeHHe B IPUPO/ie U KU3HHU YeJI0BeKa C
OMOPOH Ha CXEMY U IJIaH.

OnpefensATb HaM4YKe Cy1bPAT-HOHOB B PacTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C IepepaboTKOM
coeJMHEHUH cepbl IOC/Ie CTPYKTYPHUPOBAHUSA MaTepuUaJa.

[I1aHMpOBaTh U OCYIIECTB/IATh HA TPAaKTHKe XUMHYECKHe SKCIIepUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, Zie/IaTh BbIBO/IBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiieoBaTh NpaBUJIaM 6e30MacHON paboThl B 1a60OPaTOPUH IPU
HCI0JIb30BaHUH XMMHUY€ECKOH NMOCY /bl M 060pYJ0BaHUs 0/, PYKOBO/CTBOM
nezjarora.

[Ipou3BOAUTH BEIYUCIEHHS 10 XUMHUYECKUM YPaBHEHUSIM 10 aJIFOPUTMY.

HWcnosib30BaTh MPU BbINOJHEHHUH YYE€OHbBIX 33JJaHUH TEKCThI yYeOHHUKA,
crnpaBoyYHble MaTepHasbl ([leproayecKyto CHCTEMY XMMUYECKUX
asiemeHTOB /. U. MeHies1eeBa, Tab6IM1y PaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HAanpsKeHUH
MeTaJlJIoB).

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

O61m11aa xapaKTepUCTHKa 3/71eMeHTOoB VA-rpynnbl. OCO6eHHOCTH
CTPOEHHUA aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JIJI1 HUX CTeNeHU
OKHCJIEHUS.

A3oT, pacnipocTpaHeHHe B Ipupo/e, GusnyecKre U XUMHUYeCcKHe
cBoiicTBa. KpyrosopoT a3oTa B npupoze.

AmMHaK, ero pusnyeckre U XMMUYECKHe CBOMCTBa, NOJy4eHHe U
npuMeHeHHe. ColM aMMOHUSA, UX PU3NYECKHE U XUMUYECKHE

CBOMCTBa, IIpUMEHEHHE. KauyecTBeHHas peaKnrd Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBOMcTBa (061ue
KaK [Ipe/ICTaBUTeJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308axHue HUMpamos u coiell aMMOHUA 8 Kadyecmee
MUHEpabHbIX Yy0o6peHull.

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

docdop, anromponusie modugpukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup docdopa(V) u pocdopHas kuciora, dusndeckue U
XUMHYeCKHe CBOMUCTBa, noyveHue. KauecmeeHHas peakyus Ha
docgpam-uoHwl.

Hcnosw3oeaHue ghocghamos 8 kauecmee MUuHepa1bHbIX yAo6peHuli.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanum
Kosnnekuuu: dpocdop u ux coefUHEHUS.

B3sanmopelicTBMe KOHLLIEHTPUPOBAHHOM a30THOM KHCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. BsauMoeicTBHE coJiell aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LiaMu a30THBIX U GOCHOPHBIX yA0OpEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHUaka, U3y4eHHe ero CBONCTB.

Bwruucaenus
10 ypaBHEHUSIM XMMUYECKHX PeaKI Ui

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3J1IeMeHTOB VA-
IPYINIbI U UX COeJUHEHUH C YYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTBIX BELECTB
aszoTa u pocdopa U Ux coeAMHEeHUH (aMMHUaKa, cojiell aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, oKkcuza docdopa(V) 1 pochopHoi KHUCIOTHI,
docdaToB), crocoObI UX NOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCN0JIb30BAaHHUEM CXEMBI.

OnpefiessITb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCNIOIb30BAHUEM
Tabnnbl "XapaKkTepHble peaKi Ha KATHOHBI U aHUOHbI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
coeaHeHUH a3oTa U Gochopa B OKpyKawlel cpefe.

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

CrnenoBaThb MpaBUJIaM 6e30M1acHOM paboThl B JaG0OpPaTOPUH NIPH
HCI0JIb30BAaHUHU XUMHUYECKOH MOCy bl ¥ 060pY/JOBAHMUS.

[Ipou3BOJUTH BbIUMC/IEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHU BHIIOJHEHNH yUeOHbIX 3aJaHUH TEKCThI yYe6HUKA,
CIpaBOYHbIE MAaTepHaJIbl (IEPUOJUYECKYI0 CUCTEMY XUMUYECKUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IUIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psiji HanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BBINOJHEHUH YUe6HBIX 33/JaHUH U B IIpoLiecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJlepXKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJ/IbTallUH C eJaroroM

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

Yriiepoa ¥ KpeMHMH U UX

Yriepog, aJuIoTpoIHble MOAUGUKALUY rPaduT, aMas.
B3auMojelcTBUE ¢ META/IAMH, HEMETAJIJIaMH,
KOHLIEeHTPUPOBaHHBIMHU a30THOH U CEPHOH KHUCJI0TaMH,
pacnpocTpaHeHHe B IpUpoie, Gu3ndecKue U XUMHUYECKHe

OO6'bSICHATDH 0011I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € y4ETOM CTPOEHUs UX aTOMOB.

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

cBoiicTBa. Aacop6uus. KpyroBopoT yrieposa B mpUpo/e.

OKcuAbl yrieposa, ux Gusndeckre U XMMUYeCKHe CBONCTBA, UX
JleiCTBYE Ha )KMBble OPraHU3Mbl, T0JIyYEeHHE U TPUMEHEHHE.
IKos02uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agpgpexm.

YroJsibHasi KHCJIOTA U €€ COJIH, X U3UYeCKHUe U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHue. KauecTBeHHast peakiusi Ha
KapboHAT-UOHBL

IlepgoHauabHble NOHAMUSL 06 0P2AHUYECKUX 8eWeCmBax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCMasa U CmpoeHUsl.
IoHsimue 0 6U0/102u4ecKU 8ANCHBIX 8EUECMBAX: HCUPAX, beNKaX,
yenesodax. MamepuabHoe eQUHCMB0 Op2aHUYecKuX U
Heopz2aHu4YecKux coeduHeHull.

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

CoeduHeHus1 kpeMHus 8 npupode. O6uwjue npedcmas.ieHusi 06 okcude
kpemuus(1V) u kpemHnuesoil kucaome. Cunukamawl, UX UCNO.16308aHUE
8 O6blmy, meduyuHe, npombviulieHHocmu. BaxcHeliwiue cmpoumensHolie
Mamepuasbl: Kepamuka, CmeKa0, YeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO01b308AHUSL CMPOUMENbHbBIX
Mamepua.nos 8 N08CeOHE8HOU HCU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa/UIMYeCKUX PEIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysnepena.

Ancopbuusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHAasA IPOMBILIJIEHHOCTD.

Mozenn MoJieKyJ1 OpraHU4YeCKUX BELeCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHulii onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

Ilpakmuyeckue pabomui:

Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOMCTB.
KauecTBeHHas peaklMs Ha KapbOHAT-HOH.

Ne 12, Pemenue skciepuMeHTalbHbIX 33/1a4 110 TeMe «HemMeTanibl».

Bouryucaenus
M0 ypaBHEHUSIM XUMHUYECKUX PEAKIUH, eC/IN OZIUH U3 peareHToB
JIaH B BU/Ie BOJHOI'0 pacTBOpa C U3BECTHOM MacCOBOM /0JeH.

KHMCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHS, KDeMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX TOJIy4YeHHUs, IPUMEeHEeHNe U 3Ha4yeHHe B IPUpo/ie
Y YKU3HHU YeJIOBeKa.

OnpefiessITh KAPOOHAT- U CHUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO ra3a B OKpy»amliel cpee.

WinrocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yriepoJa U
OpraHUYeCKHX BeIeCTB M0/, PYKOBOJCTBOM yYUTeJIA.

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

CnenoBaThb NpaBUiaM 6e30MacHON paboThl B JIaGOPAaTOPUH NPU
HCI0JIb30BAaHUHU XUMHUYECKOH NOCYy bl ¥ 060pY/JOBAHMUS.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMy XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH sl HanpsKeHUH
MeTaJ/IJIOB) MocJie KOHCY/IbTalluH € NeAaroroM.

HWcnosib30BaTh NpHY BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZIep>KaHMUsl, CIPaBOYHble MaTepHaJbl, pecypcbl UHTEpHeTa
nocJjie KOHCYJIbTalMH C 1eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHKA XUMHUYEeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckoi cucTeMe XUMHUYECKHUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTasliMdeckas CBA3b U MeTa/UInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH g,
HanpspKeHUH MeTa/1oB. PU3nvecKUe U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06ujue cnocobbl noayveHusl Mmemannos. [lonsmue o
KOppOo3Uuu Mema/108 U 0OCHO8Hble CNOCO6b! 3aW UMbl 0M KOppPOo3UU.
Cnaasvl (cmanv, vyzyH, dwpantoMuHull, 6GpoH3a), Ux npumeHeHue 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIaBOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopenn KpUCTaJIMYeCKUX PELIETOK MeTaJJIOB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHble onbimboi:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJLJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLMK MeTaJlJla C KUCIOTOH OT PUPO/IbI
MeTaslIa.

Buryucaenus
— [0 YpaBHEHUSAM XMMHUYECKUX PeaKIUH, ecsiu 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

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

XapaKTepu3oBaTb CTPOEHKE METAJJIOB, 061 e GU3UYECKHe U XUMUYECKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHE CIOCOOBI TOTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBusiaM 6e30IacHOM paboThl B 1abOpaTOPUU IPU
HCIO/Ib30BaHUH XMMHUYECKOH NMOCy/1bl M 060py10BaHUA.

[Ipou3BOAUTb BBIUMC/IEHUS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuaibl ([leproanyeckyro cHCTeMY XUMHUYECKHUX
anemeHToB /I. . MeHzies1eeBa, TabJIMIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIelOBATE/IbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COJlepyKaHus, CIpaBOYHble MaTepHasbl, pecypcel iHTepHETa
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. . MenzieneeBa, cTpoeHre aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMHUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
Kanus). OKCUABI ¥ THAPOKCUABI HATpUS U Kanus. [IpuMeHeHUe
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [Tosioxkenue B [lepronyeckoil cucTeMe XUMHAYECKUX
asieMeHTOB /I. . MeHpesieeBa. HaxoxgeHue B npupofe.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
Kanblus (OKCUZ, TUAPOKCHJ, CoJn). 2Kécmkocmb 800bl U chocobbl eé
ycmpaHeHUusl.

Amomununi. [Tosoxxenue B [leprogudeckoil cucteMe XUMHYECKUX
asieMmeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. Haxox/jeHue B
npupoje. Pusnyeckue U XuMUYecKre cBoHcTBa. AMpOoTepHBIE
CBOWCTBA OKCH/IA U TUAPOKCUA.

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

JI. U. MeHpeneeBa, ctpoeHre atoMa. HaxoxeHue B npupoge.
dusudeckue U XUMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COTU
xese3a(ll)

u xenesa(lll).

JleMoHCTpanum

B3auMmozelicTBre HaTpHs C BOJOH.

OkpalnMBaHue JIaMeHH HOHAMU HAaTPHs U KaJlusl.
OxpauiMBaHue MJIaMeH! MOHAMH KaJIbLHUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[HUS C BOZOM.
BusieoMmaTepuasbl: TOpeHHUe XKejie3a B KHUCJI0PO/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 «MeTabl».

Bwvruucaenus
110 YpaBHEHHUSM XUMHUYECKHUX PeaKLui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3/IEMEHTOB-
METAJIJIOB B IPYNINax U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIEeCTB
METaJJIOB U UX COeJUHEHUH (OKCHAO0B, THAPOKCHUJIOB, COJIeH) C onopoi Ha
CxeMy, CIIOCOObI UX NOJIy4eHHs, IPUMeHeHHe U 3Ha4eHHe B IPUPO/ie U )KU3HU
YyeJslOBeKa.

Pacrio3HaBaThb C NOMOILBIO KA4eCTBEHHBIX PeaKIMi HOHbBI MeTaJJIOB (MarHus,
KaJIbLYsl, aJIIOMUHYS, IUHKAa, XKeJse3a (2+), )kese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6/ MBI "XapaKTepHble peaKLIMY Ha KATHOHBI .

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe SKCIIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHU, ZieJIaTh BbIBO/IBI 110 Pe3yJ/IbTaTaM 9KCIIepUMEHTa.

CrnenoBaThb MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUU NPU
HCIO0JIb30BaHUH XUMHUYECKOU OCY bl U 060PY/JOBAHMUS.

[Ipou3BOUTH BEIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha
MHGOpPMaNUIO0 U3 YYeGHMKA U CIPABOYHBIX MAaTEPHAJIOB, PAMOTHO
HCI0J1b30BaTh U3y4YeHHBIN NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpH BbIOJHEHUH yYeOHbBIX 3aZlaHUH U B TpoLiecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 CoZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
1oCJIe Ipe/iBapUTEIbHOM KOHCYJIbTAllUH C [1€JaroroM

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‘. Be3onacHoe
ucnosb3o8aHue seujecme U Xumuveckux peaxuuﬂ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH 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 UCI0JIb30BaHUS BEIleCTB U XUMUYECKUX

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

npoMbluwAeHHOCMU. AHaM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BJUAHUU

OcHosbl 3k0102udeckoll epamomHocmu. Xumu1eckoe 3a2ps3HeHue HNPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTa U JIp. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollei cpesbl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYIO TOMOLb IPH XUMUUYECKHX 03KOrax U OTPaBJIEHHUAX.
Posb xumuu 8 pewieHuU 3K0102U4ecKuUX NPo6AEM. [IpruHUMATE y4acTHe B 00CYyKAEHUU MPO6IEM XUMHUYECKOUN U 9KOJIOTUIECKOU

HanpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHble IIyTH e€ pellleHUs C 0lIopoi Ha MHGOPMaLUIo U3
yuebGHHKa U ClIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa.

[Ipn paspaboTke pabouyeil MmporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LHUQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SABJISAIOLIUXCA y4eOHO-MeTOJUYECKMMU MaTepuanaMH (MyJbTUMeJUHHblE NPOrpaMMbl, 3/J€eKTPOHHble YYeOHUKW W 3a/laYHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU A1 06yYeHHUSI M BOCIIUTAHUSA
pa3/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTABJEHHbIMU B 3JIEKTPOHHOM (IIM$POBOM) BU/Jle U PeIU3YIOIUMU AUJaKTHYeckre Bo3MoxkHOCTH MKT, cofepxaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-il BApUAHT
TEMATHYECKOE INTAHUPOBAHUE

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

- U3y4eHUEe MaTepuaia KpyrmHbIMU OJIOKaMU;

- onepexarouiee 00y4eHue;

- BO3MOHOCTbh IPUMEHEHHUSI 3HAHUM B PA3JIMUHBIX YCIOBUSIX (MTEPEHOC 3HAHUM MO aHAJIOTHH OT OOIIKUX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOLIMM U CIEUU(PUUESCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIMUYMBAET JOJIFO CAMOCTOSITEIbHOCTH
00y4YaroImuXcsl MPU U3yYCHUU HOBBIX TEM.

CoOmromaercst  JOTMKa  M3YYEHHMsS  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIIOTCSA  CTPOEHUEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTBI0, XUMUUECKON CBS3BIO M CTPYKTYpPOH BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(TembI: cTpoeHne aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIIHME MPECTABUTEH MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3MeHeHue MmIaHupoBaHus M0 pa3ejaM U TEMaM COCTOUT B CIICTYIOLIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKON XMMHUU OCYIIECTBISICTCA B 8 Kjacce, O0JbIlle BPEMEHHU BBIACISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. 13 9 kiacca B 8- mepeHocsarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX peakiuii',
"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;

- TiepepacrpeziesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpyrKaroias cpefa’ paCKpbIBaeTCsA Ha KOHKPETHBIX IpUMEpax B pazaeinax "MeTtaiibl U ux coeaquHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH J1JI UCIIOJIb30BaHUS CPAaBHEHUS — CXOCTBA U OTIUYHil; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIJIesIeHre 0TAeNbHBIX TeM (Tema «IlepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BELECTBAX»). BbIAEIeHNE B OTIETBHYIO
TEMY, B KauecTBe "OyKBaps MO OPraHMYEeCKON XUMHUHU'", JAET BO3MOKHOCTb YIIIYOJISITh MOHATHSA: ONpPENEIeHUs, KiIacCu(pUKaLHs,
OCHOBaHMS JJIA KiacCU(pUKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMylie U o HA3BaHUIO, HAa3bIBAHKE BellleCTBA IO (hopmyJie. B 3ToM citydae mporpaMMHbIA MaTEpHall U3 XapaKTEPUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIIE IEPBOTO ¥ BTOPOT'O T'OA0B 00yUYEHUS.

TemaTuuyeckoe NVIAHUPOBAHUE

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

Temsl Konuuectso yacos B toMm uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BakHas 0071aCTh

1

2

[pakriueckas padota Nel « JlabopatopHoe 000pyaOBaHHE U TIPUEMBI

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

00paIeHus ¢ HUMY
IMpakTnueckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHO# comu”

2. BemiecTBa 1 XMMHYECKHE PEAKIHIH. 7 - 1 IMpaxTnaeckas pabota Ne3 «[Ipn3Haky NpOTEKAHHUS XUMHUUECKUX PEAKIIHII)
3. KonmdecTBeHHBIE OTHOIIEHHS B 3 1 - KonTponsHas padora Nel «IlepBoHavanbHbIe XUMHYECKUE TTOHATHS, XAMUIECKHE
XAMHHA (hopMyIIEI 1 ypaBHEHUS» 3aTrPSI3HEHHON ITOBAPEHHON COJIIDY

Paznen «llepuoanyeckuii 3aK0H U MeprOgMUECcKas cucteMa Xumudeckux snementoB .M. MenneneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIU», 154

4.  Crpoenue aroma 7 1 - KontponsHas pabota Ne2 «llepuoandeckas cuicreMa XUMHYECKUX JIEMEHTOB

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 padota Ne3 «Xumuyeckasi CBSI3b»

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHUYECKUX peaKLuil

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoa H H3ydEHHE €T0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [Ipaktiueckas padota Ne6 « [Ipurorosnenne pacTBOPOB ¢ ONpeAEICHHON
MaccOBOH J10JIeil paCTBOPEHHOT'O BEILLIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

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

HEOPraHUYeCKUX COECAUHCHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepiMEHTAIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJTACChl HEOPTAHMYECKUX COSAUHEHUID)

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom uncne

Ha KOHTPOJIbHBIE

paboTer

Ha MPaAKTUYCCKUEC

paboTsl

HaszBanwus pabot

Paznen «IloBTOpenue u yriryOneHne 3HaHWI OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemecTBo n XuMu4eckue peakiumy, 104a

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

OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlH B pacTBOPE»
KontponpHas pabora Ne 6 «JekTponuTideckas IUCCOIHAIIHSDY

Paznen «MeTtauibl ¥ X COeAMHEHUs», 204

1. O0mire cBOMCTBA METAIIJIOB 4 - -

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

«MeTansl ¥ UX COSUHEHUI»
Kontponshas padbora Ne8 «MeTtamibny

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 «IlomyueHne aMmMuaka u H3y4eHUE €r0 CBOHCTBY»

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

IIpaktuuaeckas padora Nell «[lomydeHue yriieKucaoro raza i U3y4eHUE ero CBOHCTB»
IIpaktuueckas padora Nel2 «Perienne 3xkcriepuMeHTaBHBIX 33124 [0 TEMe
«Hemetannst IV-VII rpynn u ux coequHeHun»»

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 OKpysKaroiias cpeza.

1

14. O6001ICHNEe MaTepHaa 1Mo
Kypcy «Heopranuueckas XUMHsD)

3

Kontponbshas padora Ne9 «torosas pabota 3a Kypc HEOPraHUUECKON XHUMHUI

Bcero 136 g
8 KJIACC

(2 4 B HEenemto0, Bcero 68 u)

MpumepHbIe TEMDI,
packpbiBatolme AaHHbI pasgen
nporpammel,

M KO/IN4eCTBO 4acos,
OTBOAMMOE Ha UX UsyyeHue

OcHoBHOE cogeprKaHue

OCHOBHbIE BUAb! AEeATENbHOCTH
obyuatowmxca

Pa3znen 1.1lepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XuMua — BaKHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4eCKO! AeATEeTbHOCTH
YyeJI0BeKa

(44)

Xumus 6 cucmeme HAyK. Posib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[lpaBusia Ge3omacHOro oOpaleHus1 C BeLleCTBaMU U
JIabopaTopHBIM 060pyAoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

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

4. Crioco6bl pasfiesieHus cMecelt (GuIbTpoBaHueE,
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 TPUEMBI 0OpalleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOMU cou

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHSTHUH C IOMOLIbIO Ie1arora.

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

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOHOPO/HbIE CMECH;

PazsinyaTh PpusnvecKre U XHUMUYECKHE SIBJIEHHUsI C OIIOPOY Ha ONpeJe/IeHusl.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLMH U YCI0BUS UX HPOTEKAHUS.

CiieioBaTh NpaBUJIaM M0JIb30BAHUS XUMHUUYECKOH NOCY/10 U J1ab0paTOPHBIM 060pyZ0BaHUEM, A
TaK)Xe PaBUJIaM 06palleHHUsl C XUMUYECKUMH Bellle-CTBAMU B COOTBETCTBHH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM IleJjarora.

[l1aHMpOBaTh U NPOBOJUTb XUMUYECKHUH 3KCIIEPUMEHT 110 U3Y4YEHHIO U ONIMCAHUI0 QU3NYECKUX
CBOWCTB BeILeCTB, CIOCO60B pa3/iesieHUs cMecel BelleCTB [0/ PyKOBOACTBOM Iefiarora ¢
006CyX/IeHHEeM IJIaHa paGoThI.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4e6-HbIX 33/JaHUH U B IIpolLiecce UCCIeJ0BaTeTbCKOMN
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa o/ pyKoBOCTBOM Iejarora.

BoIcTparBaTh pa3BépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3yYEHHBIH NOHATHHHBIH
anmnapar Kypca XUMHUH

Tema 2. BemecTBa
M XMMUYeCKHe peaKi i
(74)

AToMbl U MoJIeKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKHU
asieMeHTOB. OTHOCUTeJIbHas
aToMHas Macca. [IpocTble U cioHbIe BelllecTBa. ATOMHO-

(cuMBOJIBI)  XMMMYECKUX
MOJIEKY/ISIPHOE YYeHue.
dopmya. BasieHTHOCTB aTOMOB
XMUMHUYECKUX 3JIeMEHTOB. 3aKOH hOCmOosiHcmea cocmasda
geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€eCKOT0 3/1eMeHTa B COeJUHEHUH.

XuMuuyeckasi

dusnyeckne ¥ XUMHYeCKHe SIBJeHUA. XUMHUYecKas
peakuys U eé IpU3HaKU. YpaBHeHUsA XUMHUYECKUX peaKIui.
3aKoH coxpaHeHHsi Macchbl BelllecTB THIIBI XMMHYECKUX
peakuui (coejuHeHUe, pa3/ioKeHHe, 3aMellieHHe, 06MeH).
M. B. /lomoHOC08 — y4éHblii-aHYuK10neducm.

AemoHcTpauumn

dusuyeckue siBJeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHNe U KOHJIeHCallusl BOJbI U T. 11.).

XuMudeckue siBieHus (TOpeHHe CBeYH, pa3JioxKeHUe
caxapa, B3aMMO/elICTBHE CEpHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passoxenue rugpokcuaa meau(ll), B3aumoaericTere

[IpuMeHATDb ecTeCTBEHHO-HAay4YHbIe MeTO/Ibl T0O3HAHUSA (B TOM YHMCJ/e HAab/I0ieHuE,
MO/leJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE Ollepaliuy MbICUTENbHOH 1€ TeJIbHOCTH
(cpaBHeHHUe, k1accuduKanus) Ajs U3y4eHHs BeLeCTB U XMMHUYECKUX peaKIMi c onopoi Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSTD 3TH MOHATHS NPH ONMKUCAHUU
CBOWCTB BeIeCTB U UX IIPeBPaLleHHH ¢ OIIOPOH Ha IJIaH U KJI0YeBbIe CJI0Ba.

PazsimuyaTh pu3NvecKre U XUMHUYeCKUE IBJIEHUS], 00bACHATD UX CYIIHOCTb C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O yYEHHUS C OOPOH Ha ONpe/ie/IeHHs] U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PeAKIMH, YCI0BUS UX IPOTEKAHMUS.

OGBSACHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHUX SIBJEeHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOT'0 yYEHHUSI C UCI0JIb30BAHUEM BU3YaIbHOH OMOPBHI.

KnaccuduuypoBaTh XMMHUYeCcKHe peakLuu (10 YUCJIy U COCTaBY pearupyoumx 1
06pa3yroLIMXCcs BEIIEeCTB) C ONIOPOH HA CXEMBI.

CocTaBasiTb GOPMYyJIbl GUHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB € ONOPOM Ha aJIFOPUTM YIeOHBIX AEeUCTBUM.

PaccTaBsiATh K03GGHUIMEHTH B YpaBHEHHUAX XUMHUECKUX PEAKLIUH C ONIOPOH Ha aJITOPUTM
y4eOHbIX 1eCTBUH.

Crie0BaTh MpaBU/IaM M0JIb30BAaHUS XUMUYECKOH NOCY/I0H U 1a60paTOPHBIM 060pY/JOBaHHUEM, A
TaKKe NpaBUJIaM 06pallleH s C BEIECTBAMU B COOTBETCTBUU C UHCTPYKLMUSMH 10 BIIOJIHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OIBITOB M0/, KOHTPOJIEM IT€Jjarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B IPOLIECCE UCCIeJ0BATEbCKON
JlesITeJIbHOCTH HayYHO-IIONYJISIPHYI0 JINTEPATYPy XUMHUECKOT0 CO/IePKaHMs], CIPa-BOY-Hble
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)KeJie3a C Cepoii, B3aUMOJ e CTBUE KeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXpaHEHHUs MacChl.

NabopatopHble 1 NpakTUYeckue pabotbl

JlabopamopHble onbimuil:

[IpuMeps! pu3NyECKUX ABJEHUH (N1aBIeHUe BOCKa,
TasiHUe JIbJ1A).

[IpyMepbI XUMUYECKUX AABJIEHUH (ITpOKa/IMBaHUE MeJHOH
IPOBOJIOKH, B3aUMOJIeHICTBHE MeJIa C KHCIO0TOMH).

Mojenu aTOMOB U MOJIEKY.JI.

[Ipaktuueckas padora Ne3. [Ipu3Haku npoTeKaHus
XUMHUUYECKUX PEAKLIUMI.

BbiqucneHus

— OTHOCHUTEJIbHOH MOJIeKyJ'IﬂpHOﬁ MacCcChI BeleCTB,;

— MaccoBOH A0JIM XUMHUYECKOI'0 3JIEMEeHTa I10 Q)OpMyjle
CoeJuHEeHUusA

MaTepHaJbl, pecypcel MHTep-HeTa oj pyKoBOACTBOM Iefarora.

BoicTparBaTh pa3BépHyThble NMCbMEHHbIe U YCTHbIE OTBETHI C ONOPOH Ha MUHPOPMALIHIO U3
y4eOHHKaA U CTIPAaBOYHbIX MaTepHa/IOB, FPaMOTHO HUCI0/1b30BATh U3yYEHHBIH NOHATUHHBINA
anmnapar Kypca XMUMUHU

Tema 3. KosinyecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BelectBa. MoJsib. MoJsisipHas Macca. 3aKOH
ABorazipo. MosisipHbI# 06'b€M ra30B. PacdyeTsl 10 XUMHUYECKOH
dopmyuie. PacyeTbl MaccOBOH 01U XUMUYECKOTO 3/IEMEHTA B
COeIJMHEHWH, KOJIMYeCTBa BEIIECTBA, MOJIIPHOM MacChl.
Pac4yéTel 1o XMMHUYECKUM YpaBHEHUSAM.

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‘-IéTHI:IX 3aja4 C IOMOILIbIO ITegarora.

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

[IpoBOAUTH pacyEThI O ypaBHEHHUAM XMMHUYECKHX PeaKIMi C 0opoil Ha o6pasel, aIrOPUTM
y4eOHbIX IEHCTBUH: KOJIMYECTBA, 00bEMA, MACChl BEIECTBA [0 U3BECTHOMY KOJIMUECTBY,
06'bEMY, MaccCe peareHTOB HUJIM IPOAYKTOB peaKLHH.

BricTpanBaTh pa3BEPHYThIe TUCbMEHHbBIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOpMALHIO U3
y4e6GHMKa U CTPaBOYHBIX MaTePHaIOB, PAMOTHO UCII0/Ib30BATh HU3y4eHHbIH TOHATHHHBIH
amnmapaT Kypca XMMHUH C TOMOLIbIO NeAarora.

Paspgen 3. [lepuoanyeckuii 3akoH U Illeppoaudeckas cuctreMa XMMHYeCKUX 31eMeHTOB /I. U. MeHae1eeBa.
CtpoeHue aTOMOB. XMMHYeCKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE peakuuM (15 4)

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

A. N. Mengeneesa. (7 4)

[lepBble  NMONBITKM  KJAaCCHPUKALHUM  XUMHUYECKUX
3/eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(mwesouHble U IeJIOYHO3eMesbHble MeTasl/bl, FaJoreHbl,
WHepTHBle Trasbl). JsemeHmoul, Komopwvle 06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.

[lepuoanyeckuit 3akoH. [lepuoAndeckas cHUcTeMa
3/71eMEeHTOB . U. Menpeneena.

KopoTkonepuoaHas v d1uHHonepuodHasi GpopMbl

XUMHYECKUX

PackpbIBaThb CMbIC/I IEPUOJUYECKOT0 3aKOHA 10/} PyKOBO/ICTBOM IeJjarora.

[ToHMMAaTb CyLeCTBOBAHHE EPHOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(u3MeHeHHe paJiuyCOB aTOMOB U 3JIEKTPOOTPHULIATEIBHOCTH) U UX COEJUHEHUH OT
M0JI0XKEeHUSI B TepHOANYECKON CHCTEeMe U CTPOEHUS aTOMa C UCIIOIb30BaHUEM CXeM U TabJIUI,

YcTaHaBJIMBaTh CBSI3b MEX/LY I0JIOKEHHEM 3JIeMeHTa B IEPUOJUIECKON CUCTEME U CTPOEHHEM
ero aroma (cocTaB U 3aps/ f/ipa, o6liee YUC/IO 3JEKTPOHOB U pacnpe/ie/ieHHe UX Mo
3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IpyNIaM U
nepuojam [leproyecKoi CHUCTEMBI C TIOMOILBIO NeJarora.
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[leproanvecKol CHUCTEMBI
U. Menpeneesa. [lepuogpl u rpynnsl. PUsndyeckuil cMbIC1
MOpAJKOBOrO HOMepa,

XUMHUYECKUX 3JieMeHTOB /.

HOMEpOB IIepHojia M TPYIIbI
3JIeMeHTa.

CtpoeHue aTtomoB. CocTaB aTOMHBIX fAjep. M3omonbL
JnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxuUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi

cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

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

3akoHoMepHOocmu  U3MeHeHuss — 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

KopoTkonepuosHas u JJIMHHONEPUOAHAsA GOPMbI
[leproandeckoi cucTeMbl XUMHUYECKHX 371eMEHTOB

. U. MeHngeseeBa.

O3HakoMJIeHHe C 06pa3liaMHi MeTaJlJIOB U HEMeTaJl/I0B.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBUEe THAPOKCHJAA LHMHKA C pacTBOpaMu
KMCJIOT M 1ie04Yel

XapaKTepHu30BaTb XMMHUYeCKHeE 3JIeMEeHThI epBbIX TPEX ePUOA0B, Ka/Ius, KalbLus M0 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CnenoBaTb npaBusiaM 6e30MacHoi paboTel B 1aG0OpaTOPUH NMPH UCNOIb30BAHUHY XMMUYECKOH
nocy/pl ¥ 060py0BaHUA 10J] KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha MHOpPMaL Ko U3
y4eOHHKa U CTIPaBOYHbIX MaTepHa/IOB, TPaMOTHO UCNO0/b30BaTh U3yYeHHBIH MOHATUHHBINA
anmapar Kypca XMMHHU [ocJie CTPYKTYPUPOBaHUsA MaTepHasia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BbINOJHEHUH YIEOHbIX 33/JlaHUHM TEKCThI yYebHUKA TOC/Ie
CTPYKTYPUPOBaHUs MaTepHuaa, ClipaBoyHble MaTepuasbl ([lepuoguyeckyro cucteMy
XUMHUYeCcKuX 371eMeHTOoB /I. U. MeHpe/ieeBa, TabJinIly pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUIN P/l HAPSKEHUHM METaJ/IOB).

Hcnonb30BaTh NpU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLIECCe UCCIe[0BaTEIbCKON
JesITeJIbHOCTH HAay4YHO-TIIONYJIAPHYIO JIMTEPATypPy XUMUYECKOI0 COJlepKaHUs, ClIpaBO4YHble
MaTepHuaJibl, pecypcbl UHTepHeTa noj pyKoBOACTBOM Iejarora

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

(84)

Xummdeckas cBsi3b. KoBasieHTHas (MOIApHAS U HETIOISPHAsT)
CBSI3b. DNIeKMPOOMPUYAMEnbHOCMb AMOMO8 XUMUYECKUX
anemenmog. IoHHas CBsI3b. Tunst KpUCmaiiuyeckux peulemox.
CreneHb OKHCJIEHHUS. Okuc/uTeNBbHO-
BOCCTaHOBUTeJIbHbIe peaKLMHU. [Iporecchl oKKCIeHUS U

BOCCTaHOBJeHUSA. OKMCAUTENN U BOCCTAHOBUTEJIU.

JeMoncTpauuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU: TOPEHUE,
PEaKINU Pa3oKeHNUs, COSTMHCHUS

PackpeIBaTh CMBICIT H3Yy4aeMBIX TIOHATHUH 110/ PyKOBOJICTBOM II€Iarora.

Onpenensth BUJ XUMUYECKOH CBSI3H B COSTMHEHNH C UCIIOIE30BaHUEM CXEM.

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

OmnpenensTs AIEMEHT (BEIIECTBO) — OKHCIIUTEINb U DIIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIb.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIICHUS X BOCCTAHOBIICHUSL.

CoCTaBNIATh 3NEKTPOHHBIN OallaHC ¢ y4ETOM YHCIIa OTJAHHBIX U IPUHSATHIX 3IE€KTPOHOB.

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

Vcnons30BaTh NpH BBHITIOJHEHUH YUeOHbIX 3aJJaHHH TEKCThI YUeOHHKa IT0CIe CTPYKTYPUPOBAHHS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHpeneeBa, TaOIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, JIIEKTPOXIUMUICCKUI PSJT
HaIpsDKEHUH METaJUIOB)

50




Paspe 2. BaxkHeiilye npecTaBUTE/IM HEOPraHUYeCKUX BelecTs (35 4)

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

Bosayx — cMech rasos. CoctaB Bo3ayxa. Kuciopon —
O30H. HaxoxnpeHnue
dusnyeckue W XHMHUYeECKHe

3JIeMEHT UM IPOCTOE BeLIeCTBO.
KHCJIOpOJa B IpUpPOJE,
cBOHcTBA. PeaKjuu ropeHust IPOCTBIX U CJI0XKHBIX BELIECTB.

Tennosoll agpgdekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHe peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 oxkcujax. CnocoGbl NMOJyYeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

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

Kucjaopoaa.

yCuJieHHe TapHUKOBOTo 3¢ deKTa, pa3pylLieHHe 030HOBOT0
ciosl.

Bozopos — asieMeHT U pocToe BelecTBO. HaxoxaeHue
BO/IOPO/iA B IpHpo/e, GU3nyecKre U XUMUYECKHe CBOHCTBA
(Ha npuMepe B3aUMOJEHCTBUA 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 BO3yXe.
OnbITHL, IeMOHCTPUPYIOILLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

Na6opatopHble 1 NpakTUYeckue paboTbl

JlabopamopHulii onvim:

0O3HaKoMJIeHHEe C 06pa3laMu OKCHU/IOB.

IIpakmuyeckas paboma:

Ne 4. [Tony4yeHue KUCI0POJa, U3yYEeHUE ero CBOUCTB.
[MpakTraeckas pabota Ne5. Iomydenne Bogopo/a 1 H3ydeHHe

€ro CBOMCTB.
Bovtuucnenusn

— MOJ'IeKyJ'IﬂpHOﬁ MacCChbl KUCJIOpOJa U 030HA Ha
OCHOBAHWH aTOMHOM MacChl XUMHUY€ECKOTO0 3JIeMeHTa

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

XapaKTepHu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUE U XU-MUUECKHE CBOMCTBA KUCJI0PO/a, CIOCOOBI €ro MOTyIEHHUs,
NpUMeHeHNe U 3HaueHHe B IPUPO/ie U )KU3HU YesI0BEKa.

CpaBHUBATb PeaKIM1 FOPeHHs U Me/JIEHHOTO OKHCJIEHHUS C TPe/iBapUTebHBIM 06CyKjeHuEM
napamMeTpoOB CPaBHEHHUSI.

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

Pacno3HaBaTb ONBITHBIM IYTEM KUCJIOPOJ O] KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJIeHUs GOpPMYJI BELeCTB, MOJIEKYISPHBIX
yPaBHEHHUH XUMUYECKHX PeaKIUH C yYacTHEM KUCJI0pOJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

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

[11aHMPOBATD U OCYILECTBJIATh HAa NPAKTHKE XUMUUYECKHe 3KCIEPUMEHTBI, TPOBOJUTD
Hab6JII0/ieHus, leJIaTh BBIBOJIbI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 110/, PyKOBOJCTBOM Ile/jarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce UCCIe0BaTeTbCKON
JlesITeJIbHOCTH HAyYHO-MONMYJISIPHYIO JIMTEPATyPy XMMUUECKOTr'0 COZePKaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa 0, pyKOBOACTBOM lefjarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4eOHHKa U CIPAaBOYHBIX 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 pacmeopumess. PacTBOPBHL.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NMPUMEHATDb 3TH NIOHATUSA IPU OITUCAHUHN CBOMCTB
BeleCTB U UX npeBpaLueHm?I C IoOMOIIbIO neaarora.
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(54)

Ilonsimue o pacmeopumocmu sewjecms 8 sode. [lonsimue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBasi 101
BelllecTBa B pacTBope. PacyeT MaccoBo# 0.1 BelecTBa B
pacTBope (MpoLeHTHas KOHILEHTPaIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoMm Kaavyus, okcudom cepbutlV [loHsmue 06
ocHosaHusiX. Posb 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
MeTtassiamMu (Na, Ca) (BO3MOXKHO HCIIOJIb30BAHUE
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 Jl0J1el pacCTBOPEHHOTrO BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK PACTBOPUTEJIS B
HNPUPOJHBIX IPOLECCaX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJsITh YpaBHEHUS XUMUUYECKHX PEAKLIUI C y4acTHEM BOJbI C OIOPOK Ha CXEMY.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3AHHBIX C 3arpsi3HEHHEM IPUPOJHBIX BOJ,
CrocoGbl OYMCTKU BOJbI OT IPUMeCeH, MephbI 110 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBapUTENbHOTO CTPYKTYPUPOBAHUSI MaTepHaa.

[11aHUPOBATD U OCYILLECTBJIATh HA NPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0/ieHUs, Jie1aTh Bbl-

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

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IPH UCIOJb30BAHUN XUMHUYECKOMN
1oCy/bl M 060py,0BaHUs 10J] KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIUMCIEHHUS C TPUMEeHEHEeM IOHATHS «MaccoBasi J{0J1s BellleCTBa B pacTBOpe» C
oTnopoi Ha GOpPMyIbl.

Hcnosnb30BaTh NPH BbINOJHEHUH yYeGHBIX 3alaHUH U B IPOLIECCe UCCIe[0BaATENIbCKON
JleATeJIbHOCTH Hay4YHO-IIOMYJIAPHYIO JIMTEPATYPy XMMHUYECKOT'0 COZlepHaHUs, ClIpaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa 1o/ pyKOBOACTBOM Ilearora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4eOHHKa U CPaBOYHbIX MAaTepPHaJIOB, TPAaMOTHO UCII0/1b30BaTh U3yYeHHbIN NOHATUHHBINA
anmnapar Kypca XMMHUHM N0CJIe IpeJiBapUTE/IbHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

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

(54)

Teopust 3JEKTPOIUTHUECKON
DIIeKTpOIUTHYECKAs

IMCCOIUAIIH.

JIUCCOLUALINS. DIEeKTPOIUTHI u

HEINeKTPOIUThL. KaTnoHBI, aHHOHBL. Mexanusm duccoyuayuu
6eujecms ¢ pasIudHbLIMU UOAMU Xumudecko cessu. [lonsamue
ocmenenu ouccoyuayuy. CUITbHBIE U ClIa0ble YIIEKTPOJIUTHI.
Peakuun moHHOTO OOMEHa. YCJIOBUS NPOTEKAaHUs peaKuuii
HOHHOro oOMeHa 710 KoHIa. [TonHble U COKpaIIEHHBIE HOHHBIE

ypaBHeHUs peakuuil. XMMHYECKHE CBOMCTBAa  KHCIOT,

OCHOBaHHUM W coled B CBeTe MpPEACTaBICHHA 00

3J'IeKTpOIIHTPI‘{eCKOﬁ nucconuanun. KadecTBeHHBIE peaKkuru Ha

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

cynbdar-, kapOoHaT-, CHIIMKAT-, pocdar- aHMOHBI; THIPOKCHI-
WOHBI; KATHOHBI AMMOHHS, MAarHus, KaJblUs, aJTIOMUHUSL,
xene3a (2+) u (3+), menu (2+), MMHKA, MPUCYTCTBYIOIINE B

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX IOHATHH, @ TAK)XKe CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMHU C OTIOPOM Ha CXeMBL.

OGBbACHATD NIPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C IOMOIIbIO leJjarora.
CocTaBJIITh ypaBHEHUS AMCCOLMALIMY KHUCJIOT, lies1049el U cosiel, oJTHbIe U COKpalLléHHbIe
HMOHHBIE yPaBHEHUS] XUMHUYECKUX peaK[Ui NMOHHOr0 06MeHa.

[l;1aHUpPOBATE M OCYIECTBIIATh HA IPAKTUKE XMMUY€eCKHe 3KCIIepUMEHThI, IPOBOJUTH
Hab6JII0JeHHs, ZieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepUMeHTa M0cJIe Ipe/iBapuTebHON
paboThL.

CrneoBaTh NpaBuiaM 6e30MacHOi paGoThl B 1IaGOPAaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
NoCy /bl ¥ 060pyZ0BaHMs 10J] KOHTPOJIEM NeJjarora.

[Ipou3BOUTE BEIYMCIEHHS 10 XUMUYECKUM YPaBHEHUSAM.

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH HA HHPOPMALUIO U3
y4eOHHKa U CIIPaBOYHbIX MAaTEpPHAJIOB, TPAMOTHO UCI0/1b30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHUHU N0CJIe peJiBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpHU BEINOJHEHUH yYeOHBIX 33ZlaHUH U B TPOLIeCCe UCCIeJ0BATENbCKON
JleATeIbHOCTH HAYYHO-TIONYJ/ISIPHYIO JINTEPATYPY XMMUYECKOT'0 COZIePXKaHUSs, CIPAaBOYHbIE
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JeMoHCTpauumu

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIIOCTPUPYIOLHE IPU3HAKHU TPOTEKAHUS
peakLi HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

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

— [0 ypaBHEHUAM XMMHYECKUX PeaKLUH

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCYJIbTalluy C Iearorom

TeMma 9. OCHOBHBI€E KJIACChI
HeopraHu4YecKux
coeUHEHUH

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

Okcuppbl: cocTas, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLeE,
amgpomepHble, Heco1e06pasyrowjue Ha npumMepe okcuoa
yenepoda Il u okcuda azoma Il), HomeHKJIaTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCUAOB (B3aUMOJIENCTBHUE C
BOJIOH, KUCJIOTAMH, LIEJI0YaMHu ).

OcHOBaHUSs: COCTAB, KJaccubuKanus (1eJ04u U
HepacTBOpPUMbIe OCHOBAaHUs), HOMEHKJIATYpPa, pusnyeckue
Y XUMHUYeCKHe CBOHUCTBa (B3aMOJEHCTBYE C OKCUJAMU
HEMEeTaJIOB, KUCJIOTAMH, COJISIMU), CROCO6bI NO1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XUMHUYeCKHe CBOMCTBA (B3aUMoJelcTBHeE C
MeTaJlJlaMH, OCHOBHbIMHU OKCH/IJaMH, OCHOBaHHUSIMH,
COJISIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpesiHMe): HOMEHKJIATypa, CIOCO6LI MOTyYeHHs,
B3aMMO/IeHMCTBHE COJIEH C MeTa/lJIaMU, KUCJIOTaMH,
1eJI0YaMH U COJISIMH.

'eHeTHYecKast CBSI3b MEX/Y KJI1acCAMH HEOPTAaHUYECKUX
coeuHeHU. ['eHeTHYecKue pabl. [IoHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AAIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
KUC/10mamu U we/a104amu, pas/10xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3ibl HEOpraHUYEeCKUX BEIlEeCTB Pa3/IMUHBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOM KHUCIOTHI C OKCUJ0M
meau(Il).

Peakuus HedTpanusanuu.
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OmnpereneHne OCHOBHEIX KITAaCCOB HEOPTaHNUECKUX COSAMHEHHH 10 ITabIoHy.
CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSANHEHHUI HA OCHOBE
OIpElENICHNU.

CocraBienre GpopMys1 OCHOBHBIX KIaCCOB HEOPTaHHMYECKHX COSAMHEHHUH M Ha3bIBaHHUE HX IO
MEXIyHapOIHON U TPUBUAIEHON HOMEHKIJIATYpE C UCIIOIb30BaHIEM OINPEIEIeHHs U TaOIHIbI
PpacTBOPUMOCTH.

KiaccuduipoBanue n3ydaeMbIX BELIECTB 110 COCTaBY U CEOUCHEAM C OTIOPOIl Ha ONIpeeeHus,
CXEMBI ¥ TaOJIHILy pACTBOPUMOCTH.

CocraBieHne TaOJINIBI TEHETUYECKUX PSAIOB U cXeMbl «I eHeTHIeckast B3aNMOCBSI3b OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCIUHEHUI» 0] PYKOBOACTBOM IIE€AArora.

[Tporao3upoBaHue CBOHCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB H3YUCHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPHIM OHU OTHOCATCS C UCIIOJIb30BAaHUEM cXeMbl «[ eHeTHueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COeTMHEHUI» 0] pyKOBOACTBOM II€Jarora.

CocraBieHre MOJICKYISIPHBIX YPaBHEHUH peakiiii, HITIOCTPUPYIOIIHUX XUMUYECKUE CBOHCTBA
H3Y4YEHHBIX KIIACCOB U CNOCOObI NONYyYeHUs BEIECTB U3yYEHHBIX KJIACCOB, TPYIIIL, a TAKXKE
MOATBEPKAAIONIIX TeHETHIECKYIO B3aNMOCBSA3b MEXIY HUMH, C OTIOPOi Ha BepOabHYIO CXEMY B
KauyecTBE 3pUTENILHON OTOPBHI.

CocTaBieHre MOJNEKYIIPHBIX YPaBHEHHH PeakIHii 0 CXeMaM C IpeIBAPUTEIBHBIM 00CYXKICHUEM
BBIOOpA PearupyroNux BEIIeCTB.

Brruncnenue no ypaBHeHUSIM XUMHUECKHUX PEeaKLUi Koau4yecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WU MPOLYKTOB PEAKINH MO aJITOPUTMY.

[InanupoBaHUEe M OCYLIECTBICHHE HA MPAKTUKE XUMUYECKOT0 SKCIIEPUMEHTA M HaOIIOACHHUS MO
PYKOBOACTBOM YUYMTEJISI.

DopMyIHpOBaHHE BBIBOIOB M0 Pe3yIbTaTaM HKCIIEPUMEHTA C UCIIOJIb30BAHUEM ONOPHBIX CIIOB.
DopmynpoBaHUE C TOMOIIBIO TTEIarora U BBINOJIHEHNE paBmiI 6e30macHoi paboTs! B TabopaTopun
TP UCTIOIB30BAHIN XUMHIECKOH TIOCY B H 000PYHOBAHHSI.

Hcrionp3oBaHue MpH BHIIOJIHEHNH YIeOHBIX 3a1aHA U B IIPOLIECCE UCCIISIOBATENBCKOI AESATEIFHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COIEPAKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChHI
HHTepHeTa, ocylecTBIeHHE BbIOOpa [0 PYKOBOACTBOM HACTaBHUKA.




BbiTecHeHMe ofiHOr0 MeTaslja JPyrUM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
Jla6opamopHbie onbimbol:

B3anMogeiicTBYe KUC/IOT C MeTalJIaMu.

[TonydyeHne HepacCTBOPUMBIX OCHOBAaHHM.
B3anMogelicTBHe 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 ypaBHEHUAM 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, aTOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

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

Ionsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
eusowue Ha CKopocmo XUMUYECKOU peaxkyuu. Tlonusmue o
COMOCEHHbIX U 2ceMEPOCeHHbIX peaKyusix. Tlonamue 06

o6pamwwblx u Heo6pamuMb1x XUMUYECKUX  peaKyusix.

Tlonsmue o XUMUYECKOM paesrHoeecuu. CM@M@HM&‘

XUMUHYECKO20  pABHOBECUSL. CDaKmOpbl, sauAwowue Ha

CKOPOCMb XUMUYECKOU peakyuu U NO0JICeHUe XUMULECKO20
pasnosecus. Knaccuguxayua xumuueckux peaxyuii no

PAaA3HbIM OCHOBAHUSIM.

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUNA U IPUMEHATH 3TU MOHATHS IIPU OTIMCAaHUU CBOWCTB BEILIECTB U

HX IpeBpaIleHHUH.

KnaccuduuupoBaTs XUMHYECKUE PEAKINH 10 PA3THYHBIM PH3HAKAM.

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

PYKOBOACTBOM YUMTENS.

[IporHO3upoOBaTh BO3MOXKHOCTH NIPOTEKAHUS XUMHUUCCKHUX IIPEBPAILIEHUH B Pa3IMUHBIX YCIOBUAX IIOCIIE

HpeBapUTEIbHON PabOThIL.

DnpenensTe OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBIATh SIIEKTPOHHBIN OallaHC PeaKIHy.

[Ipon3BOANTH BEIYMCIEHHS IO XUMUYECKUM YPaBHEHUSM 110 aJlTOPUTMY.

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

CIPaBOYHBIX MaTepHaJIOB, IPAMOTHO HMCII0JIb30BaTh U3yUEHHBII MOHATHHHBIN annmapaTt Kypca XUMHUH

T0cJIe MPEABAPUTENHLHOIO CTPYKTYPUPOBaHHS MaTepuana.

Vcrionp30BaTh MY BBITOIHEHUH yIEOHBIX 3aJJaHUH U B TIPOIECCE MCCIIEA0BATENbCKON IEITEbHOCTH

HaY4HO-TIOMYJISAPHYIO JIUTEPATYPy XUMUUYECKOTO COJEPIKaHMsl, CIIPABOUHBIE MaTePHAJIbI, PECYPChI

HuTepHeTa nocie KOHCYNbTalluU C IeJaroroM.

PacKkpbIBaTh CMBICI U3Y4aeMbIX ITOHATHI, a TAKXKE CMBICI TEOPUHU IEKTPOIUTUIECKOH AUCCOLUALIIN C

OTOPOH Ha CXEMBI.

DOBACHATH MPUYHHBI 3JIEKTPOIPOBOJTHOCTH BOTHBIX PACTBOPOB C IOMOIIBIO TI€arora.

CocTaBiATh ypaBHEHHs UCCOLMALIUY KUCIIOT, 1IeJI0Yel U coJleil, TOHbIE U COKpaIEHHbIE HOHHbIE

YpaBHEHUS XUMUYECKUX peakiuii HOHHOTO 0OMeHa.

nJ’IaHI/lpOBaTb 154 OCy[L[eCTBJ'lﬂTb Ha MPAKTUKE XUMUYCCKUE DOKCIIEPUMEHTBI, IPOBOAUTH Ha6m011em/m,

JIeNaTh BBIBOJIBI TI0 pe3yiibTaTaM 3KCIIEPUMEHTA MOCIIE MPEIBAPUTEIBHON PabOTHI.

Cienosath mpaBmiiaM 0€301MacHO padoTHI B Ta00OPAaTOPHUH MTPH HCIOIb30BAHHH XHMHUYECKOU MTOCYIBI
000pyIOBaHUS TTO/I KOHTPOJIEM TIeIarora.

[Ipon3BOANTD BEIYMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

BeICTpanBaTh pa3BEPHYTHIC MMCEMEHHbIC M YCTHBIE OTBETHI C OMOPOit Ha MHPOPMALHIO U3 yYeOHHKA U
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CIIPAaBOYHBIX MaTePHAIOB, TPAMOTHO HCIONb30BaTh H3yUEHHBIH MOHATUIHBIN anmapar Kypca XUMUU
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepUaa.

Vcrionp30BaTh MY BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE HCCIIEN0BATENbCKON IEITebHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEnemt0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIN pasgen
nporpammbi,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha MX usyyeHue

OcHOBHOe cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paspe 1. BemecTBo M XMMHUYecKue peakuu (10y)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHU# OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX
anemenToB J[. 1. MenneneeBa. 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 HEOPraHUYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpraHUYeCKUX coeAuHeHul. ['eHeTnueckas cBs3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTBa: BUbl XUMIUECKON CBSI3U U THUIIBI
KPUCTAUINYECKUX PELIETOK. 3agucumocmy c8olicme eeujecme
OM UX CMPOEHUS.

XuMH4ecKre peakuy. KIacCH(PHUKAIH XUMIYECKIX PEaKIuii
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 3MEKTPOTUTUYECKON TUCCOLUALIIHT

JleMOoHCTpauuu

1. Mogeiu KpUCTalJIn4YeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

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

J. . Menneneesa

IpakTnueckas pabora Ne8 «Peakium HOHHOTO OOMeHay
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast pabota Ne6 «INeKTpOTUTHYESCKAs TUCCOIIHATIIHS

XapaKTepu30BaTb XUMUYECKHe 3/1eMeHThI TepBbIX TPEX ePHUO/0B, Kausl U KaJbLUs 110 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /l. . MeHziesieeBa c onopoil Ha ajJirOPUTM.

KnaccuduunpoBaTh ¥ HasblBaTh HeOpraHWYeCKHe BellleCTBa U3y4YeHHBIX KJI1acCOB € ONIOPOH Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceiBaTh 0611Me XUMHUYECKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB, IOATBEPKAATh
CBOWCTBA NpUMepaMH MOJIEKYJ/ISIPHBIX YPaBHEHUM XMMHUUECKUX PeaKLMH C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XUMHUYECKOU CBAA3U U THUIl KPUCTAJJIMYECKOH PelETKH BellleCTBa C ONIOPOH Ha
cxemy.

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

BeicTpanBaTh pa3BépHyThble MMCbMEHHbIE U YCTHBIE OTBETHI € OIOPOH Ha
rHopMalHIo U3 yue6HHUKA U CIIPABOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BAaTh U3y4YeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUU.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePaTypy XMMUUECKOT0 COZlep>KaHHs, CIPaBOYHbIe
MaTepHasel, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

PackpsIBaTh CMBICH TEOPUH 3TEKTPOIUTHUECKON Aucconuanuy. OOBICHITh MPUIUHBI

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS AUCCOIMAIMY KUCIIOT H IIET0YeH, MOTHBIE U COKPAIICHHBIE XHUMUIECKUE

YPaBHEHUS] XMMHYECKUX PEaKINii HOHHOTO 0OMeHa.

Pazzaen 3. HemeTanibl

U UX coeAUHeHus (24 1)

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

(44)

06111as XapaKTepUCTHUKa rasioreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHBbIE JJIs1 HUX
cTeneHu okucjaeHus. CTpoeHue U pU3nvecKre CBOKWCTBA
HPOCTBIX BEIECTB — rajJoreHoB. XUMHYECKHe CBOHCTBA Ha
npuMepe xJjopa (B3auMo/iecTBHe C MeTa/lJlaMH,
HeMeTa/I/IaMU - BOJOPOJIOM U KUCJIOPOJIOM,
wesao4amu).XnopoBoopo . ConsiHasA KUCIOTa,
XUMHYeCKHe CBOMCTBA, noJyveHue, TprMeHeHHe.
KauecTBeHHbIe peaKI[UM Ha raJIOTeHUA-UOHBIL. Jelicmeue
X/10pa u X210p0800dopoda Ha OP2aHU3M Hen08€eKd.

O6'bACHATD 0611[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COeIUHEHUH B
npeJies1ax MajblX IEPHUO/IOB U IJIaBHBIX NOArpyni [lepuoaryeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB C Y46TOM CTPOEHHS UX AaTOMOB C UCI0JIb30BaHUEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
npUMepe XJI0pa) U CJIOXKHbBIX BELECTB (XJI0POBOJOPO/Ia, XJI0PH/Aa HATPHUS), CIOCOBBI UX
NOJIy4eHUs], IpUMeHEHHUE U 3HaYeHHe B IPUPO/ie U )KU3HU YesI0BEKA I10CIe
CTPYKTYypUpOBaHUS MaTepHaJa.

OnpefiesiTh raJoreH|/i-MOHbI B paCTBOPE C UCN0JIb30BaHHUEM Ta6IMLbI "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYIIECTBJIATH HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTDI, IPOBOUTD
HaG6JTI0/IeHNs, JleJIaTh BBIBO/IbI 110 Pe3yJIbTaTaM dKCIIepHMeHTa [0C/Ie IPe/iBapUTeTbHON
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BaxkHell1Me XJI0pUAbl M UX HAXOX/eHYe B IPUPOJe.

JeMoOHCTpauumu

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

JlaGopaTopHble U NpaKTH4YeCKHue paGboThl
JlabopamopHblil onbim:

Pacno3sHaBaHue XJ10pU/-MOHOB.

paboThL.

C/ie0BaTh MpaBUaM 6e30MacHOM paboThI B JIaO0OPATOPHH MPHU UCI0JIb30BAHUH XUMHUYECKON
NOCy/bl U 060PY/L0BaHUs N0/, PYKOBOJCTBOM NEeAarora.

BbicTpanBaTh pa3BEépHYThlE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM HAa HUHOOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATUWHBIN
anmnapar Kypca XuMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YIEOHbIX 33JaHUH U B IPOLECCE UCCIeI0BATENbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHus, 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 aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe AJId HUX CTEII€HHU OKUCJIEHHA. CTpOCHI/Ie u
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — 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 cBoricTBa (00LMe KaK MpeJCcTaBUTEIs
KJIacca KUCJIOT U crieliudruiecKre), IpUMeHEeHHe.
CepHHUCTast KUCJIOTA.

Xumuueckue peakyuu, siexcawjue 8 0CHO8e NPOMbIULAEHHO20
cnoco6ba nosyyeHus cepHoll kuciaomol. Cov cepHOH
KHUCJIOTBI, KayeCTBeHHasl peakls Ha Cy/ibdaT-HoH.
Haxorx/ieHue cephbl U eé CoeAUHEHNH B IPUPO/IE.
Xumuueckoe 3azpsi3HeHue oKpyxrcaroujeti cpedwl
coeduHeHUsIMU cepbl (KUcs0mHble doxHcou, 3a2psi3HeHUe
803dyxa u 8000éMmMo8), cnocobbl e2o nhpedomapaujeHusl.

JleMOHCTpauumn

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

JlabopaTopHble U NpaKTU4YeCKHUe paGoThl
JlabopamopHble onvimbvl:

O6Hapy:xeHUe cyibdaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCJIOThI C
LIMHKOM. BeruucaeHus

10 YpaBHEHUSIM XUMUYECKHX PeaKI1i;

OG'BSCHATDH 001KEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMUCTB 3J1eMeHTOB VIA-rpynmne! U ux
coeZilMHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONIOPOM Ha cxeMy "Vi3MeHeHHe pafiMyCcoOB B TOArpyIIax".
XapakTepusoBaThb GpusnyecKue
Y XMMU4YeCKHe CBOHCTBA POCTOTO BEIEeCTBA CEPbI U eé coeJMHEHUH (CepoBOIOPO/ia, OKCH/IOB
cepbl, CEPHOM KUCJIOTBI, CYJIbGATOB), CIIOCOOBI UX MOJIyYeHUs], IPUMEHEHHE U 3HAYEHUE
B IIPUPO/Ie U )KU3HU YeJIOBEKA C ONIOPOM Ha CXEMY U IJIaH.

OnpefiensiTh HaIMYKE Cy/IbPaT-HOHOB B PaCTBOPE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C IepepaboTKOM coeiMHEHUH cepbl
1ocJjie CTPYKTYPUPOBAHUS MaTepuUaJa.

[I1aHMpPOBATh U OCYLIECTBJISATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
HabJI0/ieHus, JleJIaTh BbIBOJbI 10 pe3yJ/ibTaTaM 3KCIIePUMEHTa.

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1ab0OpaTOPUH MPH UCIOIb30BAaHUH XUMHYECKOH
NocyZbl M 060pyZ0BaHUs 10/, PYKOBOJCTBOM IeJarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHMM YPaBHEHUSM 110 aJITOPUTMY.

Hcnonb30BaTh NpU BHINOJHEHUH YYEOHbIX 33JaHUH TEKCThI y4eOHHKA, CIPAaBOYHbIE
MaTepuasbl ([leprosuyecKyro cUCTEMY XUMHUYeCKHUX 31eMeHTOoB /[, M. MeHenieeBa, Tabiuly
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3JIEKTPOXUMUYECKUH Psifi HANPSHDKeHUH
MeTaJJoB).

Hcrosib30BaTh MU BBINOJHEHUH Y4e6-

HBIX 33/JaHUH U B IPOLECCe UCCIeL0BATENbCKOH eI TeJIbHOCTH HAyYHO- IOy IIPHYIO0 JIUTepaTypy

XUMHYECKOT0 COZlep>KaHus, CIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa

H0CJle 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 JJI1 HUX CTeleHH OKUC/IEHHUS.

A3zoT, pacnpocTpaHeHye B IpUpoJe, U3ndecKue u
XUMUYeCKHe CBOMCTBA (B3aUMOJENUCTBHE C METAJIAMHU U
HeMeTaJIaMH - KUCJIOPO/IoM U BojiopoioM). KpyroBopoT
a3oTa B IPUPO/IE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
noay4yeHue v npuMeHenue. Coi aMMOHUS, UX QU3UYECKHE
Y XUMHUYeCKHe CBOHCTBA (pasJioKeHHe, B3aUMOJIeHCTBUE
€O LeJI04aMu), npuMeHeHUe. KadecTBeHHas1 peakLys Ha
HOHbI aMMOHHUSI.

A30THas KMCJIOTa, eé u3nyecKre U XUMHUYeCcKHe CBOMCTBa
(o61mupe Kak nMpeCcTaBUTES K1acca KUCIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MUHEPAJIbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpycaroujeli cpedbl
coeduHeHUsIMU azoma (Kuciomuule 0oxcdu, 3aepsi3HeHue
8030yxa, No4Ysbl U 80006M08).

docdop, anr1ompontwvie modupukayuu pocgopa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMOJENUCTBUE C
MeTaJlJIaMH, HEMEeTaJIJIAMH, KOHYEeHMpUpPO8aHHOU a30mHotl
u cepHoll kucaomamuy).

Okcug pocdopa(V) u pocoopnas kucora, dusudeckue U
XUMUYeCKue CBOMCTBa, NosydyeHue. KayecTBeHHas
peaknus Ha ¢ochaT-HUOHBL

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

JleMoHCTpauumn

Konneknuu: docdop u ux coefuHEeHUS.

B3aumo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onbimuil:

1. BsauMoelicTBHE CoJieli aMMOHHUS C LET0YbIO.

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

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4eHUE ero CBOMUCTB.

OO6'BSCHATDH 001IKE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
HX COeIMHEeHUH (aMMHaKa, coJield aMMOHHS, a30THOU KUCJIOThI, HUTPATOB, OKCHU/1A
docdopa(V) u docdopHoii kucnoTel, pochaToB), c1oco6bI UX MOJTYUYEHUS], 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{ Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIeM, CBA3AHHBIX C HAX0XKAEeHHeM COeJUHEeHUH
azota u pocdopa B OKpyKalollel cpese.

[I1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JI0/leHus, AieJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaThb npaBusiaM 6e30nacHoi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUHY XUMHYECKOH
nocyZpl ¥ 060py0BaHUS.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKHUM YPaBHEHUSAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepHaJibl (TepUOJUYECKYI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOoB /[, M. MeHesieeBa, Tabiuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U COJIel B BOJIe, 31EKTPOXUMHUYECKUH P HaNPsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH y4eGHBIX 33/JaHUH U B IPOLiecce HCCIej0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONMYJISIPHYIO JIMTEPATyPy XMMUUECKOTr'0 COZePKaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa nocjie KOHCY/AbTAlUHU C IIearoroMm
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Buruuciaenus
— [0 YpaBHEHUSIM XUMHUY€ECKHX PeaKL Ui
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Tema 6. 0611asa xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anmas),
pacnpocTpaHeHHe B Ipupo/Je, GU3nuecKre U XMMUYECKHe
cBOMcTBA. Afcopb6uus. KpyroBopot yriiepozia B mpupo/ie.
Oxcuzbl yriaeposa, ux GusnyecKue U XUMUYECKUE
CBOMCTBA (B3aUMO/IeICTBUE C META/JIAMH, HEMETAJLJIAMH,
KOHYeHmMpupoe8aHHol a30mHoli u cepHoll Kucaiomamu), 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.Iy4eHuUe U IpUMeHeHHe.
KauecTBeHHast peakiusi Ha KApOOHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIWIEHHOCMU, CeNbCKOM X03slicmae.

KpemHui, ero pusnyeckre u XuMU4ecKrle CBOUCTBA (Ha
npuMepe B3aHMO/IeACTBHUS C MeTa/lJIaMH M HEMeTaJ/lJIaMH),
no/yveHue U npuMeHeHue 8 3/1eKmpoHuUKe.

CoeduHeHust kKpemHusi 8 npupode. O6ujue npedcmagaeHusi 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. [Ipob.aembl
6e30nacHo20 UCN0.1b308aHUS CMPOUMENbHBIX MAMEPUAI08
8 N0BCEOHEBHOU HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTa/IM4eCKUX PeIl&TOoK aaMasa, FpapuTa,
MOJIeKy bl QyJLIepeHa.

Ancop61ysi pacTBOPEHHBIX BelleCTB aKTHBUPOBAaHHBIM
yraém. [Ipotusoras.

BuseomMartepuasibl: CUJIMKaTHAs IPOMBIIIIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCcKHX BellieCTB.

JlaopaTopHbie U MPpaKTU4YeCKHe paGoThI
JlabopamopHulii onvim:

KauecTBeHHas peakliysi Ha KapbOHAT-UOH.
IIpakmuyeckue pabombil:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a U u3y4eHue ero
CBOMCTB.

Ne 12. PemieHue akcnnepuMeHTaJIbHbIX 3a/ia4 [10 TeMe
«HeMmeTannb».

Buruuciaenus
I10 YpaBHEHUAM XUMHUYECKHUX peaKLU/Iﬁ
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OOG'BSCHATDH 001ME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMUCTB 3J1eMeHTOB [VA-rpynme! U ux
CoeJMHEHUH C Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GU3NYECKUE U XMMUYECKHE CBOMCTBA NPOCTHIX BELECTB YIJIEpOa U
KpEeMHHUS U UX COeJUHEHUH (OKCHU/I0B YTJIepo/a, yroJbHON KUCI0ThI, KApOOHATOB, OKCHU/IA
KpEeMHHUS$, KDEMHUEBOU KUCJIOTHI, CHIIMKATOB), COCOGKI UX MOJTYYEHUS], TPUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJI0BEKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO0JIeM, CBA3AHHBIX C HAX0XKAeHHeM YTJIeKUCJIOro rasa
B OKpYy»alolel cpeje.

[l1aHMpOBaTh U OCYLECTBAATh Ha NPAKTHKe XUMHYECKHEe 3KCIIEPUMEHTHI,

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

CnenoBaTb nIpaBUaM 6e30mMacHOM paboThl B JIJaOOPATOPUH NPH UCNOJIb30BAHUU XUMUYECKON
nocyZpl ¥ 060py0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, M. MeHeieeBa, Tabuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3JIEKTPOXUMUYECKHUH s HAaNpshHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTAlMH C IelaroroM.

Hcnonb30BaTh NpHY BEINOJHEHUH yueOHBIX 3aZlaHUH U B TPOLiecce UCCIeJ0BATEbCKON
JlesITeIbHOCTH HAy4YHO-MONMYJISIPHYIO JIMTEPATyPy XMMUUECKOTr'0 COZePKaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl MHTepHeTa




Paszpes 2. MeTa/1bl ¥ UX coeguHeHus (20 4)

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

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

. . MeHzesieeBa u ctpoeHusi aToMoB. CTpoeHHe
MeTaJ10B. MeTa/inyeckasi CBI3b U MeTa/lJIM4ecKasi
KPUCTA/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpspKeHUH MeTaioB. PU3nYeCKUe U XUMUUECKHUE
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCIOPO/OM,
BOJIOH, KUCI0TaMHu). O6ujue cnocobbl NOAYYEHUs.
Memasnnos.

IloHamue o koppo3uu Mema./108 U OCHOBHble CNOCO6bI
3aujumst om koppo3uu. Cnaaswsl (cmanw, 4y2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIUWAEHHOCMU.

JleMOHCTpauuu

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

Mojenu KpucTalJInieCcKUX peléToK MeTaslJIOB.
BuseomaTepuasbl: KOppo3us MeTAJJIOB.

JlaGopaTopHbIe U NPpaKTH4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoOMJIeHHe ¢ 06pa3LaMH CILJIaBOB MeTaJlJI0B.
3aBUCHMOCTb CKOPOCTH PeaKIH1 MeTaJ/l/la C KUCIO0TOH OT
NpUPO/BI MeTasla.

BovruucaeHus
10 YpaBHEHUSAM XUMHUYECKUX peaKIuH.

PackpbIBaTbh CMbIC/ U3yYaeMbIX TOHATHHM U IPUMEHSATb 3TH NOHATUSA NIPU ONHCAHUU CBOMCTB
BEIIECTB U UX NpeBpalieHuH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-MeTaJIJIOB U UX
coelMHEHUH C yY6TOM CTPOEHHsI UX aTOMOB.

XapakTepu30BaTh CTPOEHHE METAJIJIOB, 0011IHe PU3UIECKHE U XUMUYECKHEe CBOMCTBA METAJJIOB.

XapakTepHu30BaTh 0611{He CIOCOOBI 0JIyYeHHUs] MeTa/JIOB NI0C/Ie CTPYKTYPUPOBaHUSA
MaTepHasa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU IIPH UCIOJb30BAHUN XUMHUYECKOMN
MoCcy/ibl M1 060PyA0BaHUSsI.

[Ipou3BOANUTE BBIUHUCIEHHS 10 XMMHUYECKUM YPAaBHEHHAM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJJaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HANPsDKeHU
MeTaJlJIoB).

Hcnonb30BaTh NpU BEINOJHEHUH Y4eGHBIX 33/JaHUH U B IpOLlecce UCCIe[0BaTeIbCKOH
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JINTePaTypy XMMUUECKOT0 COZep>KaHUs, CIPaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa nocjie npeABapUTeIbHON KOHCYIbTAllMK C IeJarorom

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

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
CUCTeMe XUMU4YeCcKUX 3jieMeHToB /. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.
dusndeckre U XMMUYECKHE CBOMCTBA (Ha MpuUMepe

HATpud U Ka]ll/lﬂ). OKCI/I,C[I:I U TUAPOKCUABI HATPUA U KaJHUs.

[IprMeHeHMe 11eJI0YHbIX 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 XMMUUECKHE CBONCTBA.
BaxkHelile coeiuHeHUs KaabLuus (OKCUA, TUPOKCUT,
cosin). XKécmkocmb 800bl U cNOCOGbL €€ ycmpaHeHusl.

O6BSACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METAJJIOB B IPyINax U
HX COeJUHEHHUH C y94ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XUMUYECKHEe CBOMCTBA IPOCThIX BEIECTB METAJIJIOB U UX
coelMHeHUH (OKCU/IOB, TUPOKCH/IOB, COJIEHN) C OTTIOPOM Ha CXeMY, CIIOCOObI MX ITOJyYeHUs,
MpHUMeHeHHe Y 3HaYeHYe B IPUPO/ie U )KU3HH YeJI0BeKa.

Pacrio3HaBaTh € TOMOIIbIO KAa4eCTBEHHBIX peaKLH HOHBI MeTaJIJIOB (MarHus, aJlOMUHMS, [[UHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabInLbl "XapaKTepHble peaKui Ha KATHOHBI .

[11aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
Hab6J1I0/ieHu, J1eJIaTh BbIBOJbI 10 pe3yJ/IbTaTaM KCIIEPUMEHTA.

CrnenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUU XUMUYECKON
NOCY /bl 1 060PYy/L0BaHUSI.

[Ipou3BOUTb BHIYUC/IEHHS 10 XUMHUYECKUM yPaBHEHHUSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. dPusndeckue u
XUMUYeCKHe CBOUCTBA. AMQOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
xuMHU4deckux anemMeHToB /. U. MeHpesnieeBa, crpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XUMH4Yeckue cBoHcTBa. OKCUADBI, TUAPOKCUABI U COJIU
kene3a(ll)

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

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJlusl.
OkpauMBaHue MJaMeHd HOHAMU KaJIbIIUSL.
B3aumoieicTBHEe OKCH/Ia KaJbIUs C BOJOMU.
Bugeomarepuasbl: ropeHHE KeJie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IPaKTHYeCcKe paboThl
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3laMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBONMCTBA T'MAPOKCH/IA aJIIOMUHUS.
KayecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

MKécTtkocTb BoABI M METO/IbI €€ yCTpaHEeHHUs.
IIpakmuyeckue pabombwi:

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

BovruucaeHus
110 YpaBHEHHUSAM XUMHUYECKUX peaKLui

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HUHOOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATUWHBIN
anmnapar Kypca XuMHH.

Hcnosib30BaTh MPU BbINOJHEHUU YI€OHbIX 33ZJlaHUH U B IPOLIECCE UCCIe10BATENbCKON
JleATEIbHOCTH HayYHO-NIONYJ/IIPHYO JIMTEPATYPY XUMUYECKOI0 COZIEPXKAHUS, CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Paszen 3. MepBoHaYanbHble XMMUYECKME NOHATUA 06 OpraHMyeckmx BelLectsax, 104

Tema 9. NMepBoHayabHble
XMMWUYECKME NOHATUA 06
OpraHUYecKnx BeLecTBax

06mue npeAcTaBieHus] 06 OCOGEHHOCTSX COCTaBa M
CTpO€eHHUA OpraHU4YeCKux COEAI/IHeHHﬁ yrjepoja.
[lepBOoHaYa/ibHble MOHATHUS 06 OpraHUYECKHUX BellecTBaX
KaK 0 COeJIMHEHUsIX yryepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJ, TJIMIEPHH, YKCycHas KucaoTa). Hx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuyeckux geujecms. IIOHSATHE 0 GUOJIOTMYECKH BaXKHbBIX
BellleCTBax: )KUpax, OesikaX, yrjeBoJax — W WX POJIU B
JKU3HU YesioBeKka. MamepuaibHoe eQUHCMB0 0p2aHUYecKUX

O6BACHATD NMPHUYUHBI MHOI‘OO6p33PlH BelleCTB, WJJINCTPHUPOBATH B3aUMOCBA3b
HeOpraHn4eCcKux COG,C[I/IHEHI/II‘/‘I yrjiepoJia 1 OpraHU4eCKUX BelleCTB 104 PyKOBOACTBOM
y4auTeJid.

O6BACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUSA BeleCTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapaKTepH30BaTb POJIb XMMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU mo;[eﬁ, OCHOBHbI€E
BelleCTBa U MaTepHaJibl, IPpUMeEeHAEeMbIe B )KU3SHHU COBPEMEHHOTI' 0 YeJIOBEKa.
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U Heop2aHu4ecKux coeduHeHutl.

[IpypoiHbIe HCTOYHUKH YTJIEBOZOPOAOB (YTroJib,
NPUPOJIHBIN ra3, HePTh), MPOJAYKTHI UX IEPepabOTKH, UX
POJib B OBITY U MPOMBIIJIEHHOCTH.

Pa3peu 4. O6061menue matepuana o kypey «Heopranunueckast xumusi»(4 1)

Tema 10. Xumus u okpyxkaromas | Hosble MaTepuasibl U TeXHOJIOTUU. BemecTBa u XapaKTepHu30BaTh pOJib XUMUH B Pa3JIUYHbBIX Chepax AesATeJbHOCTH JIIAEH, OCHOBHbIE
cpena, lua MaTepHaslbl B IOBCEHEBHOM XKU3HH Yesl0BeKa. XUMUS U BellleCTBa U MaTepHaJibl, IpUMeHsieEMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.
370poBbe. besonacHoe UCNo/Ib30BaHNe BelLeCTB . OG'bACHATD yCJI0BUS 6€30IIaCHOT0 UCIIOIb30BaHHUS BEIECTB M XUMUYECKHUX PeaKLUH B GbITY
Y XMMUYECKHUX peaKkui B OBITY. AHanM31MpoBaTh U KPUTUUECKH OLleHUBATh UHPOPMALIMIO O BJIHSHUHU IPOMBIIJIEHHOCTH,
OCHOBBI 3KOJIOTUYECKOH PaMOTHOCTH. XUMHUYeCKOe CeJIbCKOr0 X035IMCTBa, TPAHCNOPTA U Jp. HA COCTOSIHHE OKpYXalollel cpejbl.
3arpsisHeHUe OKpy»Kalolel cpejb! (pejeabHO YMeTb 0Ka3bpIBaTh NEePBYI0 NOMOILb IPU XUMHUYECKHX 0XKOI'aX U OTPABJIEHUSAX.
JlonycTuMasi KoHueHTpanus Bemects — [1/]K). [IpuHUMATH y4acTHe B 06CY>KJeHUH MPO6JIEM XUMUYECKOU U 9KOJIOTUYECKON HANTPABJIEHHOCTH,
Posib XMMHU B pellleHUH 9KOJI0rHYeCcKUX Tpo6ieM BbICKa3bIBaTb COOCTBEHHYIO NNO3UIIUIO [10 IpOoGJieMe 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»
XUMHUA», 34

[Ipu pa3paboTke paboyell MporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUHU JO/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIUXCA Y4eOHO-METOAUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3JeKTPOHHble YYeOHHKW W 3a/JaYHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIUH UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUSI M BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0/1b30BaTesEH, MPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMdpoBOM) BHE U PeaTU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, conepkanue KoTopbIx
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.
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