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[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paGouasi mporpaMma MO XUMHUHU JJisI OOYYAIOIIUXCS C 3aJCPKKOMN
ncuxuyeckoro pazputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa3zoBaHUs
COCTaBJIEHa B COOTBETCTBUU C DefepalbHbIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOT0 o0miero oopazoanus (I[Ipukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunHucrepctBoMm toctuiuu Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IMpumepHoi
aJanTUPOBAHHON OCHOBHOW 00pa3oBaTeNbHONM NPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOYy4YaIOIIMUXCA C 3aJEPKKOW TMCHUXUYECKOro pa3BUTHS (0100peHHOU
pemennem ®YMO no obmemy o6pazoBanuio (rpoTokoi ot 18 mapra 2022 1. Ne 1/22))
(manee — ITAOOII OOO 3I1P), IlpumepHoii paboueil mporpaMMbl Y4eOHOTO MpeamMeTa
«Xumus» (06a30BbIid ypoBeHb), [IpumepHOl mporpaMMol BOCIHMTAaHHS OO0YyYaroUUXCs
OpU MOJYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHMs, C YYE€TOM PACIPEICICHHBIX IO
KjlaccaM  MpoBepsAEeMbIX TpeOoBaHMM K  pe3yibTaTaM  OCBOCHHS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOI'O 00IIEro oO0pa3oBaHUSI W DIIEMEHTOB
CoJiep>KaHus, MPEJICTABICHHBIX B Y HUBEpCAIbHOM KoupukaTope no xumuu, Konnenimu
npenojaBaHus yueOHOTO mpeaMeTa «XUMHUs», B 00pa3oBaTeNbHbIX Opranusamnusax PO,
peanu3yronrX OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

O61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMushH)

VYyeOubii  npeamer  «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH». B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa30oBaHUs
XUMHS KaK y4eOHBIA MpeIMeT 3aHMMaeT Ba)KHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IHI,
GbopMHUpPOBAaHUN HAYYHOH KAPTHUHBI MHUPA, CO3JIaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOUMBIX [l TOBCEAHEBHOM JKM3HU, HABBIKOB 3J0POBOTO M 0€30MacHOr0 s
YyelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh M3y4eHusi XUMHHM CBS3aHA C OBJIQJACHUEM XHUMHYECKUM SI3BIKOM,
coOmoieHneM TmpaBuil  Oe30macHoi paboThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XUMHM C IPYTUMU NpPEeAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJIIOYAET B c€0s1 OCHOBBI HEOPTAHMYECKOW M OPTaHUYECKON XUMUMU.
['maBHOI uaeel nporpaMmsl SIBISIETCS CO3/IaHKE 0A30BOI0 KOMILJIEKCA OTIOPHBIX 3HAHUMI
[0 XUMHH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIONICH BO3pacTy OOyYarolmUXCAd U HX
0COOBIM 00pa30BATEIBHBIM TOTPEOHOCTSIM.

B coxepxanun 1aHHOTrO Kypca MPEeICTaBI€Hbl OCHOBOIIOJIATAOIINE XUMUYECKUE
TEOPETUYECKAE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTABA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALLECHNUN U ITyTE€W yIIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPraHUYECKOW XHUMHUHU COCTABJISET aTOMHO-
MOJIeKYJIIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEaKIIUil.

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOICHUI0 HOPM M TpaBui Oe30macHOM paboThl B
XUMUYECKOU J1abopaTOpUH.

Peanuzanus nanHo# nmporpaMMbl B mporecce 00y4eHus MO3BOJIUT 00YUYarOImUMCs
¢ 3TIP ycBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U TTOHSATH POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MpUpPO/IE.

N3ydenne xumuu crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHUIO OOIIEHAYyYHBIX METOJIOB (HAOIOJCHUE, HW3MEpPEHHE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHUMN, OCHOBAHHOT'O Ha MEKIIPEIMETHBIX CBA3SX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Dusukay», «buonorusy, «l'eorpadusy», «Maremarukay U GOpMHPYET KOMIIETEHIUH,
HEO0OXOAUMBIE TS TIPOIOJDKEHHS 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3ydenne XumMuM CHOCOOCTBYeT pa3BuUTHIO Yy oOyuarommxcs ¢ 3[1P
POCTPAHCTBEHHOT'O  BOOOpakeHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh WM KPUTHYECKH AaHAJIU3UPOBATh HMHQPOPMAIMIO, TPEJCTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa ISl PA3BUTHS KU3HCHHOM KOMIIETEHIIMHU
obyuaromuxcs ¢ 3IIP 3akirogaeTcs B YCBOGHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX JIJISi MOBCEIHEBHOM >KM3HU; HABBIKOB 3J0POBOTO U 0€30MacHOro s
YeJioBeKa U OKpY’Kalollel ero cpeibl oOpasza >Ku3HH; (POPMUPOBAHUHU IKOJIOTUUYECKOU
KYJIbTYPBI.

[Iporpamma oTpakaeT cojepkaHue OOy4eHHs MPEAMETY «XHUMHS» C y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommuxcst ¢ 3[1P. OBmanenue yueOHbBIM
npenaMeToM «XHUMUS» MPEACTaBISET ONMPENEICHHYI0 TPYAHOCTh ISl 00ydYaromuXcsl C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOU NESITSIBHOCTH, MEPUOIUISCKUMHU
KoJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM TMaMSITH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUM, MOHWKEHHBIM I[103HABATEJIbHBIM HMHTEPECOM KM HHU3KUM YPOBHEM pPEUYEBOTO
pPa3BUTHSL.

st mpeomoneHus TPYAHOCTEH B H3YYEHUU YydeOHOro mpenMera «XuMUs»
HeoOxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepuayia K Mo3HaBaTeIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOYyYaronIuxcsi, y4eT UX OCOOCHHOCTEW pa3BUTHSL:
HCIIOJIb30BAaHUE ATOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaia.

[Ipy w3yuyeHWH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuidi Matepuan peKOMEHIYETCS M3ydaTh B IPOLECCE MPAKTHYECKOU
NeATeNbHOCTU. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB Ha PEUICHUE 3a/1a4 B CBSI3H CO
CIOKHOCTBbIO aHanu3a Tekcta oOywarommmucsa c¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOW JEATEIbHOCTH OOYy4YalomMXCcsl Ha YpPOKaxX XHMUU
CroCcOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUUYECKUX 3HAHUU U
ymeHul. Ocoboe BHUMaHUE MPU U3YUYCHUU XUMHUH YACISIETCS U3YYEHUIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaa.
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Hean n 3agaun U3y4eHUs y4eOHOro npeaMmera «XuMHs»

Obwue yenu wu3ydeHus ydeOHOro mnpeameTa «XHUMHS» MPEACTABICHBI B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obmero obOpasoBanus. OHH
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o0Opa3oBaHus, HANPABIEHHOCTH OOY4YEHHs Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
dopMupoBanue e€ HMHTEIIEKTa U 00mel KyabTypbl. OOydeHHME YMEHHMIO YUYUThCA U
MPOJ0JIKATh CBOE 00pa30BaHKE CAMOCTOSATEIBLHO B HACTOSIIIIEE BPEMS SIBJISIETCSL OJJTHOM U3
BOXHEHIIMX QYHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIIC U «XHUMHUM.

Hnst obywaronuxcst ¢ 3IIP, Ttak ’xe, Kak U UIsi HOPMATHUBHO DPAa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (GopMupoBaHME  HWHTEJUIEKTYaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CaMOCTOSTEIBHOMY TPUHATUIO  PEIIEHUH, CIOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIONIMMCS YCIOBUSM KU3HU;

" HAmnpaBJIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE TMPUOOIIEHHE YydYaluxcs K
CaMOCTOSATEIbHOM TO3HABATEIbLHOW MESITENBHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM TO3HaHUs, (HOPMUPYIOLUIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHMMWH;

* oOecrnieyeHue yCIOBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOUTUMUCS OTIhITa
pa3Hoo0pa3HOM JesATENbHOCTH, MO3HAHUS W CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIH ), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE JIJIST PA3TUUHBIX
BUJIOB JICSITEIbHOCTH;

* (GopMupoBaHHE YMEHUI OOBSICHATH M OLIECHUBATD SIBJICHUSI OKPYXAIOIIEro MUpa Ha
OCHOBAaHWUU 3HAHUH U OTIBITA, TOTYYEHHBIX NMPU U3YUCHUH XUMUU;

* (GopMupoBaHHe y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOILICHUW, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU NJIs1 BBIPAOOTKH PKOJIOTHUYECKH LIETIECO00pa3HOTo
MOBEJCHHUSI B OBITY M TPYIAOBOM ACSATEIBHOCTH B IIENIAIX COXPAHEHHS CBOETO
310POBbSI M OKPYKAIOUIEH IPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAaIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUs U HANPABICHHOCTH JAJIbHEHUIIETO
00yJeHHUSI.

Kypc HampaBiieH Ha penieHne cIeaymux 3aday, 00eCIednBaIONIUX PeaTu3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO MOAXOJ0B K OOYUYCHHIO XHMHUU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIEro 00pa30BaHMS:

* (GopMupoBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEJACTABICHUN O
BEIIECTBAX, WX MPEBPAIICHUSIX W MPAKTUYECKOM TMPUMEHEHUHU; OBJIAJICHHE
MOHSITHIHBIM aIapaTOM ¥ CHMBOJNYECKUAM SI36IKOM XUMUU;

" OCO3HAHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKH Kak 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMUICCKUX MPEBPAIICHUN HECOPTAaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SBJIICHUM JKUBOM W HEXUBOU
MIPUPOBL; YTITyOJIeHUE PEICTABICHUI 0 MaTeprUaIbHOM €IMHCTBE MUPA,;



" OBJIQJICHHE OCHOBaMH XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIlNH, CBSI3aHHBIC C XUMHUEH, HaBBIKAMU
0e3omacHOro OOpalleHHus C BEUIECTBAMHU, HCIOJb3YyEMbIMU B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTHYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHsI 3J0POBbS U OKPY>KAIOIIEH CpeIbl;

* (popmupoBaHHE yMEHUI YCTaHABIMBATH CBS3H MEXIy peaabHO HaOII0OZacMbIMU
XUMAYECKUMHU SBICHUSIMH W TPOLIECCAMH, TPOUCXOIAIIMMU B MHKPOMHUpE,
OOBSICHATH TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMbITA MCIIOJIH30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIECTB,
HaOMIOZICHNSI 32 UX MPEBPALICHUSIMH TP MPOBEICHUU HECIOKHBIX XUMUYIECKIX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS U TPUOOPOB;

" (popmupoBaHHE TpPEICTABICHUN O 3HAYCHUH XUMHUYECKOW HAyKH W PEIICHUU
COBPEMEHHBIX DJKOJOTHYECKHX MpOOJeM, B TOM YHCIE B MPEIOTBPAIICHHUU
TEXHOTEHHBIX M KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTALIMH Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHune y4eOHOMY MpeaMeTy «XHUMHUS» HEOOXOJAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUW JJIsI YCBOEHHUS MPOTPAMMHOTO Marepuaja OOyYarolUMHUCS C
3IIP. Bonpiioe BHMMaHHUE AOMKHO OBITH YIEIeHO OTOOpYy y4yeOHOro marepuana B
COOTBETCTBHUM C MPUHIIMIIOM JOCTYMHOCTU MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 10JKEH 110 CoiepKaHUIo M 00beMY OBITh aIaITUPOBAHHBIM JUTs 0O0y4atouxcs ¢ 3[1P
B COOTBETCTBHH C UX OCOOBIMU 00pa30oBaTeIbHBIMU TOTpeOHOCTIMU. ClieyeT 00JeryuTh
oBiajieHne MmarepuaioMm oOyvarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
OPUMEHEHHH 3HAHUN C MUCIOJIb30BAHUEM MPHEMOB AJTOPUTMH3ALMN W BU3YaJbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonpiioe 3HadeHue A MOTHOIIEHHOTO YCBOCHUS y4e€OHOrOo MaTepHalia MMEeT
Oropa Ha MEKIPEIMETHBIE CBSI3M BONPOCOB, M3yYaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU TpenMeramu  Kak «['eorpadusa», «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K ypOKaM YUWTEh JIOJDKEH MPEeaycMOTpeTh (OpPMHpPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIATh H3ydyaeMbIil MaTepHall,
TUIAHUPOBATh TPENICTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxomammo
MOCTOSIHHO CJIEIUTh 3a TPABHIBHOCTBIO pPEUYeBOro OGOPMIICHHS BBICKA3BIBAHUIA
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU TOBECHUSH JACSITEIBHOCTH oOydwatomuxcs c¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIOICHUST TTPaBUJI TEXHUKHU 0€30MacHOCTH MPH MPOBEJICHUH JIa0OPaTOPHBIX padOT B
XUMUYECKOM KaOUHETe.



IIpumepHbie BUABI AesATeIbHOCTH o0yuarwmmxcs ¢ 3IIP, o0yc/ioBjIeHHbIE 0CO0BIMU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMH M 00ecIeYrBaKOIIHe OCMBICJICHHOE OCBOCHHE
co/iep;KaHMU 00pa30BaHUA 110 MpeaMeTy « XuMHs»

Coneprxanue BUJOB JesaTebHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax xumuu
onpezensieTcss uX 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [loMUMO HIMPOKO
ucnosibdyemblx B OOIT OOO o0mux s Bcex 00yyaroluXcsi BUAOB JESTEIbHOCTH
ClelyeT YCWIUTh BUABl JEATENbHOCTH, cHeUUYHBbIE [Js JaHHOW KaTeropuu
oOyuarommxcs, Ajs1 00eCeYeHUs: OCMBICIEHHOIO OCBOEHUS COAEpKaHUs 0OPa30BAHMS
0 MPEeAMETY: YCUICHUE MPEAMETHO-TIPAKTUUYECKON NeATEIbHOCTH ¢ aKTUBU3aLUEn
CEHCOPHBIX CHUCTEM; YEepellOBaHWE BUJIOB JECATEIBHOCTH, 3aJIEUCTBYIOLIMUX Pa3IMYHbIE
CEHCOPHBIE CHUCTEMbI; OCBOEHHE MaTepHaja ¢ ONOPOil Ha aJrOPUTM; «IIOLIArOBOCTHY B
U3y4YeHUHM MaTepuaia; MCIOJb30BaHUE JOMOJHUTEILHON BU3YyalbHOU OMOpPHI (IJIaHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONOpHbIE TabyuLbl). [ pa3BuTus y odyuatomuxcs ¢ 311P
YMEHHs JieJlaTh BBIBOJIbI, (DOPMUPOBAHUSATPAMOTHOTO  PEUYEBOIO BBICKA3bIBAHUS
HEOO0XOAMMO HCII0JIb30BATh ONOPHBIE ¢I0Ba U Kiauiie. Oco0oe BHUMaHKE CIETyeT
YIEIUTh 00YUEHHIO CTPYKTYPUPOBAHUIO MaTepHaja: COCTaBICHUE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJI€HME TaOJMI, COCTABJIEHUE KJIacCU(PHUKAUU C
0003HaYE€HHBIMH OCHOBAHUSIMU JIJISl KIIACCU(UKAIIMK U HAMIOJIHEHUE WX IPUMEPAMHU U JIP.
[IpumepHas TemaTrdeckass 1 TEpMHHOJOTHUYecKast jekcuka coorBeTcTByeT OOII
000.

Hisa oOyuaromuxest ¢ 3[IP cymiecTBeHHBIMU SIBJISIFOTCSL TpUEMBI pabOTHI ¢
JEKCUYECKMM MaTepuajioM 1o mpenMery. IIpoBoaurcs cnenuanbHas pabora 1O
BBEJICHUIO B AaKTHBHBIA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4aemble TEpMHUHBI BBOASTCSI Ha IMOJIMCEHCOPHOW OCHOBE, 00s3aTebHA BU3YallbHas
HOJAEPAKKa, AITOPUTMbI pabOTHI C ONPEEIEHUEM, ONIOPHBIE CXEMBI Ul aKTyallu3alluu
TEPMUHOJIOTUU.

MecTo y4eOHOro npeaMera « XuMHus» B y4eOHOM IIaHe

B coorBercTtBUM ¢ ®DenepalibHBIM TOCYJApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIET0 oO0pa3oBaHUsl Y4eOHBIM MpeaMeT «XUMUs» BXOAHUT B
MpeIMEeTHYI0 00acTh «EcTecTBEeHHOHAyUYHBIE TIPEIMETHD U SBISETCS O00s3aTEIbHBIM
TUTSL UBYUYEHUS.

VY4eOHbIM TIaHOM Ha €€ u3ydeHue oTBeAeHO 136 yd4eOHBIX YacoB — 1O 2 4 B
HeJeno B 8 1 9 Kaccax COOTBETCTBEHHO.

Conepxanne ydeOHOTOo mpemMera «XuMUs», mpeacTaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadotano ¢ yuerom [IpumepHoit
OCHOBHOU 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO 00111eT0 00pa30BaHMs 110 Y4EOHOMY
npeaMeTy  «XuMHs», COOTBETCTBYeT IIpuMepHOM ananTUpOBaHHOW OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMe OCHOBHOTO OO0IIero oOpa3oBaHUs OOYYarOMIMXCS C
3a/IEP>KKOM MICUXUYECKOTO Pa3BUTHA.



COLAEPXAHUE YUHEBHOI'O ITIPEIMETA « XMW »

8 KJIACC

IlepBoHaYabHBbIE XUMHUYECKHE OHITHS

[peamer xumun. Porb xumuu 6 scusnu yenoeexa'. Tena u Beniectsa. Gusnyeckue
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BELIECTB. Xumus ¢ cucmeme Hayk. YHAcCTbIe
BemiecTBa U cmecu. CriocoObl pazaenenus: cmeceit. [IpaBuiia 6e30nacHOro oopalieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pynoBaHueM. [lonamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE DJIEMEHTHhI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
aneMeHTOB. OTHOCUTENbHAA aTOMHAast Macca. [IpocThie U cloXHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYJsApHas Macca. MaccoBas
J10J1s1 XUMHYECKOT0 3JIEMEHTA B COSJIUHEHUU.

dusnueckne W XUMUYECKHE sBIeHUs. Xumudeckas peakius. [IpusHaku
XUMUYECKUX PEAKIU. YpaBHEHHs] XUMHUUYECKUX pEaKIUi. 3aKOH COXPaHEHHUS MAacChI
BenlecTB. Krnaccupukamuss XUMHUYECKHMX peakiui  (COeIUHEHHUs, pa3loKEHHUs,
3aMeleHus, 0OMeHa).

XVUMHUYECKUNA IKCTIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW TMOCYAOH, C MpaBUIAMHU
paboThl B JabopaTopuu W mpuéMaMu OOpaImieHus ¢ J1abopaTOpPHBIM O0OPYIOBAHUEM;
U3y4YeHHE M ONHUCaHhe (PU3NYECKUX CBOWCTB OOPA3I0B HEOPTraHWYECKUX BEIIECTB;
HabmoieHne pu3nyeckux (TIaBJIeHHe BOCKA, TASTHUE JIb/Ia, pACTUPaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCALIUS BOJIbI) M XMMHYECKUX (FTOpEHHE CBEUH, MPOKATMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KHUCJIOTOM) SIBJICHWUN, HAONIOJCHUE W OIHMCAHHE
NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peaklui (pas3liokeHUe caxapa, B3auMOJCHCTBUE
CEpHOM KHCIIOTHI C XJIOPHIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3auUMOJIeHCcTBHE *Kene3a ¢ pactBopoM conu meau (I1));u3yuenne crmocoboB pasaencHus
cMeceid (C TOMOIIBIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpomatorpadus), TPOBEICHNE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJCHUE U OMUCAHUE
pEe3yJIbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUsS MacChl;
CO3JJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmece rasoB. CocrtaB Bo3ayxa. Kuciopony — snemMeHT M mpocroe
BellecTBo. HaxoxaeHnue kucinopoaa B npupone, Pu3nueckue U XMMUYECKUE CBOWCTBA.
Peakmuu ropeHust MPOCTHIX U CIOXKHBIX BemlecTB. CroCOOBI MOMyYeHHUST KUCIOPOJa B
nabopatopuu u npomsiuiennocmu. Ilpumenenue xuciopona. Ilonstre 006 oxcumax.
KpyroBopot kucnopoza B nmpupojie. O30H — aiiompontas Moougurkayus KUciopood.

Tennogoii 2¢ppexm xumuueckou peakyuu, mepmoXuMuiecKue ypagHeHus, 3K30- 1
SHAOTEPMUYECKUE PEAKIMU. TONIUBO. Y20ab U MemaH. 3azpsa3HeHue 030yxd, YCuieHue

! 3,[[6CB " Jajnee KypCcuBoM 0003HaYEHBI TCEMBbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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NAapHUK08020 d¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkieHue Bogopoaa B MPHUPOJE,
dbu3nUecKue U XUMUYECKHE CBOICTBA (Ha MpUMEPE B3aUMOJCUCTBUS ¢ HEMETANIAMU U
OKCHJIaMH METAJJIOB), IPUMEHEHUE, cnocodbl nonyyenus. IIoHsITHE O KUCIOTaX U COJISX.

KomnuectBo BemectBa. Mons. MomsipHas macca. 3akoH ABoraipo. MomisipHbIii
00BEM razoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBOi 01U XUMUYECKOTO
AJIEMEHTa B COSAMHEHNHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacué€rbl 1o XMUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmsea 600vl. Bona. Ee cocraB, cTpoeHre U MOJNEKYJbl. Booa kak
pacmeopumens. PacTBOpbL. [loHamue O HACLIWEHHbIX U HEHACLIWEHHBIX pPAcCmeopax.
Ilouamue pacmeopumocmu eewecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAsE KOHIIEHTpalus). MaccoBas 10 BeIIeCTBAa B pPacTBOpE.
Xumuueckue ceoticmea 600bl (pPaszlodceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Tonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 8 xcusnu yeiosexka. Kpyzosopom
800bl 8 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneitimue  kjmacchl  HeopraHuueckux — coenuHenwil.  Knaccudukamms
HEOpraHWYecKux coenuHeHud. OKcuabpl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. I[lonyuenue u XUMUYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBue ¢ BOAOW, Kuciotamu, Imenodamu). OcHoBanus. Kiaccuduxarus
OCHOBAaHUM: IIEIOYM U HEPACTBOPUMBbIE OCHOBaHMS. HoMeEHKIaTypa OCHOBaHUM.
®u3nueckue M XUMHYECKHE CBONCTBA OCHOBAaHUM (B3aUMOJEHCTBHE C OKCHIAMH
HEMETAJIOB, KUCIIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsi: cocra, kiaccudukaius, HOMEHKIATYpa, (pU3NYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBUE C METANIAMU, OCHOBHBIMHU OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), Cnocobbl nonyyerus. P akTUBHOCTH
metauioB H. H. bekeroBa. Conu (cpegnue): HOMEHKIATypa Cojel, cnocoowvl nonyyerus,
B3aUMOJEHCTBHE COJIEW C METAINIAMH, KUCJIOTAMHU, IIEJI0OYaMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (Ha MpUMepe IMHKA U alrOMUHUSA):
Xumuyeckue ceouUcmea (83aumooeucmeaue ¢ KUCIOmamu U weaouamu, pasioxceHue npu
Hazpesanuu) u noayyeHue.

I'enernueckass CBA3b MEXKIy KjlaccaMM  HEOPraHMYECKHX  COCAWHEHUMU.
['eneTnueckue psabl.

XUMUYECKUN KCIIEPUMEHT: KAUYECTBEHHOE ONPEIEIICHUE CONEPKAHUS KUCIOPOAA
B BO3/lyX€; MOJIy4YeHUE U U3YUEHUE CBONCTB KHCIOPOAa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJAOM U YCJIOBHUSI BOSHUKHOBEHHUS U MIPEKpallleHHs TopeHus (1moxapa);
03HAKOMJICHHE C 00pa3liaMu OKCUAOB M OMUCAHUE UX CBOICTB; MOJTYUYECHUE U U3YUEHUE
CBOWCTB BOJIOpoJia (ropeHue); HaOI0aeHne 00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb;
uccleJOBaHHE OCOOCHHOCTEM pPAacTBOPEHHUSI BEIIECTB C Pa3IMUYHOM pPacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIJIAMU (HATPUEM U KaJbl[MeM) (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPEJCICHUE pPACTBOPOB KHUCIOT W MIEJIOYEeH C TOMOIIbIO
WMHJIMKaTOPOB; UCCIIeIOBaHME 00Pa31[0B HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJIOICHNE HM3MEHEHUsI OKPacKd HHIUMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH;
n3yueHue B3auMmojencTBus okcuaa Menu(ll) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT C
METAJUIAMH, pPEaKUUd HEUTpaau3alUM; IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUM,
BBITECHEHHE OJTHOIO METAJLIA IPYT'UM U3 PACTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanueckuii 3akoH u Ilepuoaguyeckas cucrema

xumnueckux 3jieMenToB /. U. MenpgesieeBa. Ctpoenne aroMoB. XUMHYeCKas

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMH

[TepBble MOMBITKU KIacCU(PUKALIMU XUMHUUECKUX dJIeMeHTOB. [loHsATHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (ILI€JIOYHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, UHEPTHHIC
rasbl). DnemeHmol, Komopbvie 0opaszyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

[Tepuonnueckuit 3akoH. Ilepuonuueckass cucremMa XUMHUYECKUX DIIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnast u oaunronepuoonas Gopmel [lepunonnyueckoi
cucTeMbl xumuueckux 3seMeHToB . 1. Menneneesa. [lepuoabl u rpynibl. @u3ndecKuii
CMBICJI TTIOPSIJIKOBOI'O HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snuep. Mzomonvl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 XUMHUUECKUX deMeHTOB [lepuoanueckoit
cucrembl J[. M. MeHnaeneeBa. XapakTepUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3axonomeprocmu UzMeHeHUs1 C8OUCME IJIEMEHMO8 MAIbIX NepPUo008 U 2NABHbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpPAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axoma u Ilepuoouueckoil cucmemvl XUMUUECKUX DJIeMEHMO8 Ol
pazeumus nayku u npakmuxu. /[. U. Menoenees — yuénwiil u epaxrcoaHu.

Xumuueckas cBsa3b. KoBaneHTHass (moJjsipHass W HENOJISIpHAsi)  CBA3b.
InekmpoompuyameibHOCMb amomo8 Xumuieckux snemenmos. VIoHHasi CBA3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoiiecchl
OKUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE O0Opa3lloB BEIIECTB METAUIOB |
HEMETAJIOB; B3aUMOJICHCTBUE THUIAPOKCHAA IIMHKA C PACTBOPAMHU KHUCJIOT M IIEIOYECH;
MPOBEJCHUE OMBITOB, WILUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuy pas3ioKeHUs, COCTUHEHUS ).

MexnpeaMeTHbIe CBA3H

Peanmuzanus MeXIpeaMETHBIX CBSI3¢H NpW HW3YyYeHWH XHMHH B 8 Kjacce
OCYIIIECTBIIACTCS Yepe3 UCIIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MTOHATHH, TaK
U TIOHSATHM, SBISIFOIIAXCS CHUCTEMHBIMM I OTIEJIBHBIX NPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJau3, CHHTE3, KiIacCU(HUKAINS, TICPUOJUYHOCTh, HAOJIOJICHUE, JKCIICPUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, SJIEKTPOH, MTPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIIbI,
PaIUOAaKTUBHOCTb, MOJICKYJA, DJJEKTPUYECKUN 3apsjl, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ras3, (U3WYECKHWE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBO U XxXUMHUYecKasi peaKkuusi

Ilepuonnueckuit 3axkoH. Ilepuonuyeckas cucTeMa XUMHUYECKHUX JJIEMEHTOB
J. U. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kausl, KalbIUs U UX COCIUHCHUHN B
COOTBETCTBUHM C MOJOKEHUEM 3JI€MEHTOB B [lepronyeckoil cucteMe U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PEIETOK, 3A8UCUMOCMb CEBOUCME Geuiecmea Om Mmuna KpUCmaiiudeckou peulémrku u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOpPraHMUYECKUX BEIIECTB (MEXIyHapoaHAs U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPTraHUYECKUX COCMHEHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccuduxaiuys XUMUYECKUX PEaKIUi M0 Pa3IMYHbIM Mpu3HakaMm (110 YUCITy U
COCTaBYy YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(h(PeKTy, 0 U3MEHEHHIO
CTeTICHEH OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Yy4yacmuio
Kamanuzamopa). IK30- U SJHAOTEPMUUECKUE pEeaKIUU. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. I[lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [lonamue o xumuueckom pagnogecuu. Cmewenue Xumuuecko2o pagHo8ecUsl.
Daxmopul, rusAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOA0HCEHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlieHHE YPaBHEHUIN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIUH C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUUECKON ITUCCOLMAIMU. DJNEKTPOJIUTHYECKAS AUCCOIUALIUS.
DNEKTPOIUTHI U HEANEKTPoIUThl. KaTnonsl, annonsl. Mexanuzm ouccoyuayuu eewjecmas
C PA3IUYHBIMU 8UOAMU XUMUYeckou cea3u. [lonamue o cmenenu ouccoyuayuu. CUIbHbBIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakiimu noHHoro oomeHa. YcinoBHS MPOTEKAHUS PEaKIuii MOHHOTO OOMEHa 10
KOHIAa. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHUS peakUunii. XMMHUYECKHE CBOWCTBA
KHCJIOT, OCHOBaHUM M COJEd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHble peaklMd Ha KaTHOHBI M AHUOHBI:
XJopua-, Opomum-, woawa-, cyiabdar-, kKapOoHaT-, CcHIMKAT-, (ocdar- aHUOHEI;
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIBIUS, aJTFOMUHHUS, Kere3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XUMHUYECKUN DHKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUYECKUX
PEIETOK HEOPTraHMYECKUX BEIIECTB — METALUIOB M HeMeTaJUoB (rpadura u aimasa),
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CIIOXHBIX BEHIECTB (XJIOpHIAa HATPHUs); HCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOM peakuu OT BO3JICUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAINHN KUCIIOT, MIET0YeH
coneil  (BO3MOXXHO WCIOJB30BAaHUE BUICOMATEPHANIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHUsI pPeakiuii MOHHOro oOMeHa (oOpa3oBaHuUE
ocaJika, BBIJIEJICHUE ra3a, 0Opa30BaHKE BOJIbI); OMBITOB, WUTIOCTPUPYIOMINX MPUMEPHI
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHWe, peaknuu pa3ioKeHHUS,
COCIMHCHHUS); PACTIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTannbl U MX coeITMHEHUSA

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHbIe cTernenu okucaeHus. CtpoeHue u Gu3nyecKkre CBOMCTBA MPOCTHIX BEIIECCTB
— TaJioreHoB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOICHCTBUE ¢ METAJIJIaMU,
HEMETa/NIaMU — BOJOPOJOM M KHUCIOPOJIOM, wenoyamu). Xiopoogopoa. ComnsHas
KHACTIOTa, XUMHUYECKHE CBOWCTBa, noyyeHue, TpUMEeHeHUe. [leiicmeue xnopa u
X7I0p08000POOA HA Op2aHu3m uejiogexka. BaxxHeHIIne XJIOPUAbBI U UX HAXOXKICHUE B
IpUPOJIE.

O6mass xapakrepuctuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTepHbIE CTEIICHH OKUCIICHUSI.

Crtpoenre W (pu3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnnoTtpornHble  Moau(UKAIUMK KHUCIIOpOoAa M Cephl. XHUMHUYECKHE CBOWCTBA CEpHI
(B3auMopeiicTBUE C Hememaniamu — BOJOPOJOM U KHUCIOPOJIOM, MeETalJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢usznueckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMICTBA).
Oxcupbl cepsl Kak MPEACTABUTENHN KUCIOTHBIX OKcHI0B. CepHasi KucioTa: Gu3nieckue
U XUMHYeckue cBoicTBa (o0mue wu crnenuduueckue). Conu CepHON KHUCIOTHI,
KayecTBEHHas peakius Ha cynbdaT-uoH. CepHUcTas KuUcCioTa. Xumuueckue peaxyuu,
Jiedrcauyue 8 0CHO8e NPOMBIUIEHHO20 CNOCO0a noydenus cepHou kuciomol. Haxoxnenue
cepsl U e€ coenuHeHUN B mpupoje. [IpuMeHeHne cepbl U €€ COeTMHEHH BOBITY U B
MIPOMBIIIJIEHHOCTU. XUMUuyeckoe 3a2ps3sHeHue OKpyicaioueli cpeovl CoOeOUHEeHUIMU Cepbl
(Kuciommbwle 004COU, 3a2ps3Henue 8030YXd U B000EMO8), CNOCOObL e20 NPedOmMEPaUeHUSL.

O6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE U XUMHUUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETAJIaMH W HEMETallaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
KpyroBopor a3ora B mpumpoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBONCTBA
(oKuCIeHue, OCHOBHBIE CBOICTBA BOJHOTO PacTBOpa), noayueHue u npumeHenue. Conu
aMMOHMUSI: COCTaB, PU3NUECKUE U XUMUYECKHE CBOWCTBA (Pa3I0KEHHE, B3aUMOICHCTBIE
cO mieroyaMH), npuMmeHeHue. KauecTBeHHash peakluss Ha HMOHbI aMMOHMS. A30THas
Kuciora, € ¢U3MYSCKHE M XHUMHUYCCKHE CBoWcTBa (oOmme u cnenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). A3otuctast kuciota. Mcnonb3oBaHue HUTPATOB U
coJiell aMMOHHSI B Ka4eCTBE MUHEpAJbHBIX yAOOpeHuiu. Xumuueckoe 3aepsaszuenue
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OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMHble 0024CO0U, 3a2ps3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, arromponusvie moouguxkayuu gocgopa, GUNYECKUEe U XUMUUYECKHUE
CBOICTBa (B3aUMOJEHCTBHE C MeETAUIaMH, HEMETaNIaMHU, KOHYEHMPUPOBAHHbIMU
azsomnou u ceprou kuciomamu). Oxcun ¢dochopa (V), oprodochopHas Kuciaora:
¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepaibHuIX
yooopenusix: Humpamol u gocpamoi. Ilonsmue o komniekchwvix yoobpenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB yriepojia u
KpeMHUs. BaJeHTHOCThP W XapaKTEpHBIE CTEIICHH OKHUCIICHHS aTOMOB Yriepoja H
KpeMHHus. PacripocTpaHenue yriepojaa B IpupoJie, XapakTepHbIe CTENIEHN OKUCIICHHUS.

VYrnepon, amtorponHble Moaudukanuu (rpadur, anmas), QuU3MUECKUEe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE ¢ METaJlJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciromamu). Ancop6uusa. Kpyrosopor
yraepona B mnpupojae. OKcuabl yriepoaa, ux (U3WYecKrue U XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE U TPUMEHEHUE, IEHCTBUE Ha OPTraHU3M YeJIOBeKa. JKonocuuecKue npooiemsl,
ces3annble ¢ okcuoom yenepooa(lV); eunomesa enobanvnoeo nomennenus Kiumama,
napHukoswli 3ggexm. YTONbHAs KUCIOTA U €€ CONM, UX (PU3NUYECKHEe U XUMUYECKHE
CBOICTBa, nonyueHue u npumeHenue. KadecTBeHHash peakuus Ha KapOOHAT- HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITYy, MEIWIIMHE, IPOMBIIUICHHOCTH U CEIBCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOCHHSI OPraHMYECKUX
COEIMHEHUN yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHa, dTaHOJa, YKCYCHON KUCIOTHI. Mx
cocmas u xumudecxkoe cmpoenue. Knaccugurayusa opeanuueckux sewjecms. Ilonsitue o
OMOJIOTUYECKH Ba)XKHBIX BEIIECTBAX: KUpaX, OeyKax, yrieBoJax — M UX POJIU B KU3HU
yesioBeka. MamepuanvHoe eOUHCME0 Op2aHUYeCcKUX U Heop2aHu4ecKux coeOUHeHull.

Kpemuuii, ero ¢usuyeckue u XUMHYECKHE CBOWCTBa (Ha TIpUMepe
B3aMMO/JICHCTBUS C METaJUIAMH U HEMETAJIAaMU), nojyuerue u npuMenenne. Coedunerus
KpemHus 8 npupoode. Obwue npeocmasnenuss 006 oxcuoe kpemuus(lV) u kpemHuesotl
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamukd, CMeKIO, UYemeHm, OemoH,
arcene300emoH. [Ipobaemol 6e30nacHO20 UCTOIL30BAHUSL CIPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUHUL.

XVWMHUYECKUA DKCIEPUMEHT: H3Y4YeHUE OOpa3I[0OB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEIACHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUA-WOHBI U
HAOJNIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS; OIBITH, OTpaxaromue Qundeckue wu
XAMHYECKHE CBOWCTBA TaJOT€HOB W WX COEAMHEHWH (BO3MOKHO HWCIIOIb30BaHHE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE € 0Opa3uaMu  XJIOpUIOB  (TallOT€HUAOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHECHHSIMHU (BO3MOXKHO HCIIOJI30BAHUE
BUJIEOMATEPUAIOB); HAONIOJCHHWE TIpolecca OOYIIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KUCJIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIICHHOM
CEpHOM KHUCJIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIuu Ha Cyab(aT-uoH u HabII0IeHNE
MpU3HaKa e€ NpoTEeKaHus; 03HaKOMJIEHHE ¢ (PU3UYECKUMH CBOWCTBaAMHU a3ota, ¢ochopa
U UX COEJIMHEHHM (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), 00pa3liaMi a30THBIX

13



1 QpocPopHbIX yI0OpEeHUil; MOJyYeHHEe aMMUaKa U U3y4YE€HHUE €ro CBOMCTB; MPOBEACHUE
KAUeCTBEHHBIX PEaKIMil Ha MOH aMMOHHA M (QocPaT-MOH U U3yYEHUE MPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBl C MEIbIO
(BO3MOYKHO MCIIOJIB30BAHME BUAECOMATEPUATIOB); U3yYEHUE MOJEIEH KPUCTANIMYECKUX
pelmérok aiMasa, rpadura; 03HAKOMJIEHHE C IPOLECCOM aACcOpPOLMU PACTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM U  yCTPOMCTBOM NPOTUBOrasa; MOJy4YEHUE
YIJIEKUCIIOr0 Ta3a W U3yYEHHE €ro CBOICTB; MPOBEIECHHE KAaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbI U M3yYE€HHE MPHU3HAKOB MX MPOTEKAHUSA; O3HAKOMJIEHUE C
MPOAYKUMENH CUIIMKATHOM MPOMBIIUIEHHOCTH; PEIIEHHE AKCIIEPUMEHTANIbHBIX 3a/1ay 10
Teme «BaxHele HeMeTamIbl U UX COSAUHEHUS».

MeTanjabl 1 KX COeIMHEHHUS

OO6m1as xapakTepUCTUKA XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX
nosnoxxkeHus B Ilepuoanueckoil cucreme xumuueckux snemeHToB . Y. MenaeneeBa u
cTpoeHus aromoB. CTpoeHue MeTamioB. MeTauiMueckas CBSI3b M MeETajuIM4ecKas
KpUCTAJUIMYECKAasT PEHIETKa. OICKTPOXUMUUECKUM PpAd  HANPSIKEHUH METaJJIOB.
®u3nyeckue U XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM,
BOAOM, KucimoTaMu). Obwue cnocobwvl nonyyenus memannos. llowsmue o Kopposuu
Memainios, OCHO8Hble CnocoObl 3awumsl ux om xopposuu. Cniasel (cmajib, wyeyH,
O0PANIOMUHUU, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBIUAEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuogmyeckoil cuUcTEME XHUMHUYECKUX
anemeHnToB [[. . MenneneeBa; ctpoerue atomoB. Haxoxaenue B ipupojie. Duznueckue
U XUMHUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U UX COCIMHEHMUI.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM U KAJIBIUN: TTOJI0kKEHUE B [leprnoanueckoi
CUCTEME XUMHUYECKUX 351eMEHTOB [l. 1. MeHneneeBa; cTpoeHre HX aTOMOB; HAX0X/ICHUE
B npupoae. Ouznveckue W XUMHYECKHME CBOWCTBA MAarHus W Kajblusa. BaxuHeimue
COCMHEHUS KalbIlus (OKCHJ, TUIPOKCUI, COJH). JKécmrxocmb 60061 u cnocobvl eé
yCmpaHeHus.

AnoMUHMH: ToJiokeHue B [leppoanmdyeckoil cucteMe XUMHYECKHX AJIEMEHTOB/I.
N. MenpaeneeBa; cTpoeHrE aToMa; HaX0XJIeHUE B npupoae. Duznyeckue U XuMHYECKHE
CBOMCTBa aMfOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCHIA W TUAPOKCH 1A ATFOMUHMS.

Keneszo: nonoxkenue B Ilepuognueckorl cHCTEME XUMHUYECKHX BJIEMEHTOB [l.
N. MenpaeneeBa; cTpoeHUE aToOMa; HaX0XJICHUE B Ipupoae. PU3NUeCKue U XUMUYECKHUE
CBOMCTBa >keJjie3a (B3aMMOJEHUCTBHUE C METalJIaMHM, KUCJIOTaMU U cojiaMu). OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll): cocras, cBolicTBa U noryuenue.

XUMHUYECKUN dKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METaJJIOB U CIIaBOB, UX
(U3UYECKUMH CBOWCTBAMU; HM3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCITOIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIIUS H
HaTpusl C BOJOM (BO3MOKHO MCIIOJIb30BAHNE BUIEOMATEPHUAIIOB); NCCIICIOBAaHUE CBOMCTB
KECTKON BOJIBI, TpoIlecca TOPEHHUs Kejie3a B KUCIOpoJie (BO3MOXKHO HCMOJIb30BAHUE
BHICOMATEpPUAJIOB); MMPU3HAKOB MPOTEKAHNs KAUYECTBEHHBIX PEAKIIMM Ha MOHBI (MarHus,
KaJIbLIs, amoMuHus, uHKa, xene3a(ll) u xeneza(lll), menu(Il)); nabmonenue u
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OINMCAaHUE MPOLECCOB OKPAIIMBAHMUA IUIAMEHUM HOHAMHU HATpUSA, KAIUA WU KajabLud
(BO3MO>KHO HCIOJIB30BaHUE BUACOMATEPHUAJIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSA U TUAPOKCUIA LIMHKA; PELICHUE dKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelIme MeTalibl U UX COCIUHCHUS.

Xumus u oKpysHcarouasn cpeoa

Hosvie mamepuanvlt u mexuonocuu. Bewecmea u mamepuaivl 8 NO8CeOHEGHOU
oHcusHu  uenosexa. Xumus u 300posve. bezonacmoe ucnonvzoganue eewecms u
Xumuyeckux peakyuti 6 oOwvimy. Ilepgas nomowp npu  XUMUYECKUX — O0HCO2aXU
ompasienusix. OCHOBbL 3IKOLO2UHECKOU epamMomuocmu. Xumuueckoe 3acps3HeHue
oKpydcarouyeli cpeodnl (npedenvras oonycmumas konyenmpayus eewpecms — I[1/[K). Ponb
XUMUU 8 PeUeHUU IKOIOSUYECKUX NPODIEM.

Ilpupoounvle ucmounuku y2ne6000p0008 (y2oib, NPUPOOHBIL 2a3, He@dmb),
NPOOYKMbL UX nepepadomKu, ux poiv 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuil IKCnepumMenm: uzyyeHue oopazyos Mamepuanlos (Cmekio, CHiaevl
Memanios, NOJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmss MeXNpeaIMETHBIX CBSI3eH NpH HM3YyYeHWM XUMUUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTUH, SBIAIONIMXCS CUCTEMHBIMHU JJIi OTHENBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAaY4YHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHHE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duznka: MaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaANOaKTHBHOCTh, MOJIEKYJA, DJCKTPUUECKUN 3aps]l, TPOBOAHUKHU, MOIYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (undeckue
BEITUYHMHBI, €IUHUIBI H3MEPEHHUsS, KOCMHUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: ¢otocunres, gpixanue, Ouocdepa, HSKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

IIpuMepHBbIe TEeMBI NPAKTHYECKHUX PadoT:

1. JlaGopatoproe oOopyaoBaHue W mTpueMbl oOpamieHuss ¢ HuM. [IpaBuma
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.

2. OuucTKa 3arps3HCHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku MpOTEKaHMSI XUMHUUECKUX PEAKITUN.

4. ITonyyeHue KUCIOPOaa U U3yYEHHUE €ro CBOMCTB.

5. Ilonyuenue Bogopoaa U U3yYEHUE €r0 CBOMCTB.
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6. [IpuroroBiieHHEe PacTBOPOB C OMPENIETICHHOW MacCOBOW J0Jied PAaCTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN».

8. Peakuuu nonHoro oomeHa.

9. KauecTBeHHbIE peaklMy HA HOHBI B PACTBOPE.

10. TlonyueHne aMMHaKka U U3y4Y€HHUE €ro CBOMCTB.

11. TlonyuyeHue yriaekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 1o TeMe «Hemeramst IV — VI rpynn u
UX COCIUHCHUM).

13. Pemienue skciepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalljIbl U UX COSAUHEHUS».

[Ipu mnpoBeneHUM TMNPAKTUYECKOW pPAOOTHI KaXIblii €€ JTam BBIMOJHACTCS

oOyuaromumucs ¢ 3[IP Bmecte ¢ yuurtelneM W MoA €ro pykoBojactBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWIbHAs 3amuch (OPMYNIT U YKa3bIBAaeTCs IEJb
npoBesieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3a/laHusg. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMUCS BBITIOJHIEMBIX ACHCTBUN U
MOJIYYEHHOT'O PE3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMUH

JIiss opraHW3aiiuy TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydJarolmuxcs II0
peaMETy TPEeIyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIbHBIE pa0OThI, 3a4€ThI,
npakTHudeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOyuarommxcs ¢ 3[IP sBisieTcss METOJ IMONMBApUATHBHOTO JKCIpECcC-
TECTHPOBAHMSI C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEPTaMHU
SIBIISIFOTCSI OTIEPATUBHOCTb, BBICOKAsI CTENICHb MHIANBUYaTH3aIMH 3HAHUH, CDaBHUTEIHHO
MaJible 3aTpaThl BpEMEHH U TPY/Ia Ha IPOBEPKY OTBETOB 00 YJAIOIUXCS.

Hnst oOydaromuxcsi ¢ 3[IP Bo3MOkHO H3MeHEHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIOY», aJanTalys IpeaaraeMoro o0y4aromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepHalia: HCIIOJb30BAHWE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIHH,
VIOPOIIEHUE NIUHHBIX CIOXKHBIX (OPMYIUPOBOK HHCTPYKIIMA, PEIICHHE C OMOpPON Ha
anropuT™M, 0Opasell, UCIIOIb30BaHKUE CIIPABOYHOU HH(POPMAITUH.

KoHTpoJibHBbIEe padoThI 0 TEMaM

B paboueit mporpaMmme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponenass paboma Ne 1. IlepBoHayandbHblE XUMHUYECKHE TIOHSTHS.
XVWMHUYECKHE ITIEMEHTHI. XUMHUYECKHEe ()OPMYITBI U YPABHCHHUS.

Koumponvuas paboma Ne 2. Tlepnonuueckasi cucTeMa XUMHUYECKUX IJIEMEHTOB
J.1. Menneneera. CTpoeHHe aToma.

Koumponvuas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunbl. I'openne. Bogopoa. Kucnorsr.
Comnn.
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Konmponvuas paboma Ne 5. O60011eHrE CBEACHUN 0 BaXKHEHIIIUX Kjaccax
HEOPTaHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTponuTHYeCcKasi AUCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetannsl.

Konmponvuas paboma Ne 8. Metaibi.

Koumponvuas paboma Ne 9. ItoroBast paboTta 3a Kypc HEOPraHU4eCKON XUMHUHU.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywaroumumucs c¢ 3IIP ywyeOHoro mpeamera
«XHUMHS» JTOJDKHBI COBIAJATh C pe3yJibTaTaMu MPUMEPHON padodeil mporpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBaHusi. Hanbonee 3HaAYMMBIMU SIBIISIFOTCS :

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAIIMS K O0YUCHHIO U 1IeJICHANPABICHHOMN MO3HABATEIHLHOM IS TEILHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJIEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl Ha TMpaBWIa HWHIUBUAYAJBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS MPU B3aUMOJICUCTBUU ¢ XUMUUYECKUMHU BEIIECTBAMH U COCIMHCHUSIMU,

MpaKTUUECKOe M3ydeHue mpodeccuii U Tpyaa pa3IudHOro poja, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS] HM3y4aeMOTo TMPEIMETHOrO0 3HaHUs (Hampumep, JTabOpaHT
XUMHYECKOr0 aHaIu3a);

YBaXXEHUE K TPY/Y U pe3yJibTaTaMm TPYJI0BOH JAEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TOCTPOEHUIO JajbHEHIeH WHIUBUIYATHHOU
TPacKTOPUU OOpa30BaHUs HAa OCHOBE OPUEHTUPOBKM B MuUpe Tmpodeccuii u
mpodecCHOHaTBHBIX MPEANOYTEHUN, YBAXKUTEIIHBHOTO OTHOIICHUSI K TPYY;

OCO3HAHHE CBOETO MOBEACHHUS C TOYKH 3PEHUS OMACHOCTH WJIM O€30MacHOCTH ISl
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI IKOJIOTHUYECKOW KYJIBTYpPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETCHUE OIBbITa IKOJIOTUYECKH OPHUEHTHPOBAHHOU
IIPAKTUYECKOM JCATEILHOCTH B )KU3HEHHBIX CUTYAITUAX;

OCO3HAHHE TIOCIICJICTBUH W HENPHATHE BPEIHBIX IMPHUBBIUEK (YyIMOTpeOIeHuUs
aJIKOTOJIsI, HAapKOTUKOB, KYypeHHWs) W HHBIX ¢GopM Bpeaa s (QU3NYECKOro U
IICUXUYIECKOTO 37]0POBbS;

NPUHSATHE PEIICHUH B )KU3HECHHOW CHUTYalluW HAa OCHOBE NIEpPeHOCA MOJYyUYCHHBIX B
X0J1e 00yUeHHUs 3HaHHK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH Je(PUIuT nHpopManmy;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HY)KHYIO HH(POPMAITHUIO B COOTBETCTBHUH C
KOHTEKCTOM KW3HEHHOM CUTYyallUH.

METANPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHuBEpCAIbHBIMU YUEOHBIMU HOZHABAMETbHBIMU OCUICBUAMU:

BBISIBJIATH IPUYUHBI U CJIICACTBUS MPOCTHIX XUMHUYECKUX SIBIICHU;

OCYIIECTBIIATh CpaBHEHHUE, KIACCH(PUKAIINIO XMMUYSCKUX BEIICCTB MO 33 IaHHBIM
OCHOBAHHUSM M KPUTEPHSAM IJIS1 YKa3aHHBIX JIOTUYECKUX OTIEpaLUN;

CTPOUTH JJOTHYECKOE CYXKJICHUE MTOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAKOIIEe
YCTaHOBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBS3EH;

BBIABIIATH JACUIIMTHI WH(POPMAIUKM, JAAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B Apyroul (Tabiuily B TEKCT U

np.);
p) C03/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATh 3HAKA U CUMBOJIBI, MOJEIU U CXEMBbI
JUTSL pellieHus] yueOHbIX U MTO3HABaTENbHbBIX 33/1a4 C MMOMOIIIBIO ME/1arora;

C MOMOIIBIO Te/Iarora MPOBOJUTh XUMUYECKHUI OIBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEM 00bEeKTa U3YUEeHUS, IPUUYUHHO-CIIEJICTBEHHBIX CBsI3EH
1 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0ii;

C TMOMOIIBI0 TEeJarora WIKM CaMOCTOSITENIbHO (OpMYIUpOBaTH OOOOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUUYECKUX TPOLECCOB M HX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh WH(DOPMAIUIO WU JIaHHBIE W3 HCTOYHUKOB C Yy4e€TOM
peJIOKEHHON yueOHOM 3a7a4M U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvbHbIMU y4eOHbIMU KOMMYHUKAMUBGHBIMU OCUICIMGUAMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B TpyIIe (ONpeaessTh oOIIue e,
pacrpeensaTh POJd, JOTOBAPUBATKLCS IPYT C IPYTrOM U T. I1.).

C MOMOIIBIO0 TIEJAarora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMCHHBIC
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MAaTEpPUAJOB JJISi BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATH Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JCATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIMBUIYAJIbHO M B TPYIIE: HAXOIUThH OOIIee
pelieHre M pas3pemiaTth KOH(MIUKTHI Ha OCHOBE COTVIACOBAHMS TO3MIMN U ydera
UHTEPECOB; POPMYyIUPOBATh, ApPTyMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;

OLICHMBATh KAY€CTBO CBOEr0 BKJIaJa B OOUIUH MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTh K IPEJAOCTABICHUIO OTYETA MIEPE TPYMIIION.

Osnaoenue ynugepcanbHblMu YUeOHbIMU PE2YIAMUCHBIMU OCUCHBUAMU:

oOHapyx uBaTh W (HOPMYJIHPOBATH YyUYEOHYIO WIPOOJIEMYy, ONPEACNATh IIEib
y4eOHOMU JIeSITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEHICHUNA U
OCYIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM M MO3HABATEIHHOU JIEATEILHOCTH,

COOTHOCUTh CBOM JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAESATEIbHOCTH B MPOLECCE MOCTHKEHHUS pe3yJbTaTra, OMNpPENeIiTh
CIOCOOBI ICUCTBHI B paMKaxX MPEIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICWCTBHS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYalluEH;

JaBaTh aJICKBAaTHYIO OLEHKY CUTyallud W TNpeajiaratb IUJIaH €€ HU3MEHEHWS;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUN y4eOHOU
3a/1a4u;

NOHUMAaTh MNPUYHMHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEATENIbHOCTH, OMNpPEAENSITh MO3WTHUBHBIE HW3MEHEHUsS M HampaBieHUs, TpeOyrouue
naabHenIen paboThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.

19



NPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTE€IBbHOTO COJEP KAHMS,
YCTaHOBJICHHOT'O JAaHHOW NpPUMEpPHON pabouell mporpaMMol, BBIACISIOT: HAay4YHBIE
3HaHUS, YMEHHUS U CIOCOOBI NEeUCTBUH, crielu(pUuyYecKue sl y4eOHOro npeaMera
«XuMUA», BUABI IEATEIBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHUSIX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBICHUWA MPUPOJBI,

NOHMMAaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IEl KyIbTYphl U MPAKTUYECKOU

JeSITEIbHOCTH YeJIOBEKA B YCIOBUSX COBPEMEHHOI'O 00111€CTBa; TOHUMAHHE MECTa

XUMUHU CPEN IPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUH TS
cocTaBlieHUs (OpMysT HEOPraHMYECKUX BEUIECTB, YPAaBHEHUNH XUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBUI); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHabHON) U YMEHHE HCIIOJIB30BaTh €&

JUISL pelieHHs] y4yeOHO-TI03HABATENbHBIX 3a7a4 C IMOMOILIBIO YUMTENS; YMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJI IO

aJIrOpUTMY C OIOPOU Ha ONpEIETICHNUS;

® [IPEACTABJICHUE O CUCTEME XMMUYECKUX 3HAHWI U YyMEHUE C MOMOILIBIO YUUTEIS

OPUMEHATh CHCTEMY XUMHUYECKUX 3HAHUW ISl YCTAHOBJIEHHS B3aMMOCBSI3EM

MEXIy M3YYEHHbIM MaTe€puajoM U MpHU IMOJIYYECHHH HOBBIX 3HAHUW, a TaKXKe B

Ipolecce BBIMOJTHEHUSI YYeOHBIX 3aJlaHuii ¥ Tpu padboTe ¢ HCTOYHUKAMHU

XUMHYECKOW HH(OpMaIUU, KOTOpast BKIIOYAET:

BOXHEUILINE XUMHUYECKUE TIOHATUA: XUMHUUYECKUH DIJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE€ U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJSIpHAsT MaccChl, KOJWYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpEemHsis),
XUMUYECKasi peakUus, peakUHH COEAUHEHHMs, pEaKIUu pa3oKEHHs, peaKuuu
3aMeIlIeHns, peakiuu oOMeHa, TeIIoBOM A EeKT peakiuuu, 3K30- U IHIOTEPMUUYECKHUE
peakiuu, pacTBOp, MaccoBas J0JA XMMHUYECKOTO 3JEMEHTAa B COCAUHEHUH, MACCOBAs
JI0JIs ¥ IPOLICHTHAs! KOHLEHTPALMs BEIIECTBA B PACTBOPE, AP0 aTOMA, JJIEKTPUUECKHUM
clIoil aroma, aToMHas OpOMTalb, PaJlyC aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKask CBs3b, JJIEKTPOOTPULIATEIBHOCTD, MOJSPHAs U HENOJAPHAsl KOBAJICHTHAs
CBsI3b, MOHHAs CBS3b, METAJUIMUECKasl CBA3b, KPUCTAJUIMYECKAs peuieTKa (aToMHasd,
WOHHAs, METaJNINYeCKas, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, 3JIEKTPOJUT WU HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAass JUCCOLMALMSA, pEaKklUu HOHHOro oOMeHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH, OKUCIUTENb W  BOCCTAaHOBUTEID,
OKHCIIEHHE W BOCCTAHOBJICHHE, JJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMble pEeakKldu, CKOPOCTh XMMHUYECKOW peakluu, KaTalu3aTtop, MpeneiabHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIArAOIINE 3aKOHbI XMMHM: 3aKOH COXpaHEHHs Maccel, [lepuonnueckuit
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUM XHMHHU: ATOMHO-MOJIEKYJISIDHAS TEOPHUS, TEOPHs DIIEKTPOJUTHYECKON
JUCCOLMALIM, a TAK)KE INPEJICTABICHUS O HAy4YHBIX METOAAX IO3HAHHWSA, B TOM YHCIIE
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AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIETOBAHUS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEAKIUN;

® [IpEJCTaBICHUE O MEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX PJIEMEHTOB
(pamuyc aTtoma, HJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cuctemMe (B MaJibIX Mepruoax U riIaBHBIX
NOATPYNINAax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyeMeHTa B llepuoguyeckom  cucTemMe € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHMUYECKUX SJIEMEHTOB (COCTaB W 3apsj
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqeseHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOJOB, KalUsi U KaJbIus;
KIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
bu3uYecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

® yMEHHE KJIACCU(PUIIUPOBATH XUMUUYECKHUE IIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMHUYECKHE PEaKIMU C OMOPON Ha CXEMBbI; OIpPEEsaTh BAJICHTHOCTh U CTEIMEHb
OKHCJIEHUSI XHMHYECKUX DJIEMEHTOB, BHJI XUMHUYECKOM CBS3M U  THII
KPUCTAJUTMYECKONW CTPYKTYpPhI B COCAMHEHMUSIX, 3apsij] MOHA, XapaKTep Cpelbl B
BOJHBIX PaCTBOpax BEIIECTB (KUCIIOT, OCHOBaHUH ), OKHUCIIUTEIh U BOCCTAHOBUTEH
10 AJITOPUTMY YUEOHBIX JEHCTBUM;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJOPO, IpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KAIUM, MarHUW, KaJIBIUH, ATFOMAHAN, KEIe30)
U CJIOXHBIX BEHIECTB, B TOM YHCJIE HX BOJHBIX PacTBOpPOB (BOoAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI M runpokcuabl meramios I - 1A rpynm,
amomunns, meau (I1), nmuka, skenesa (I u III), okcuaer yrmepoga (II u 1V),
kpemuus (IV), azora u pocdopa (III u V), cepur (IV u VI), cepuucras, cepHas,
a30THCTasi, a3oTHasA, pocdopHas, yronbHasi, KpeMHHEBAsl KHCIOTa U WX COJIH);
OMUCHIBATh C ONOPOM Ha IJIAaH W KIIIOUEBBIE CIIOBA; YMEHUE MPOTHO3HPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1ocJie MPEIBAPUTEILHOIO aHalii3a MOJ PYKOBOJACTBOM I€Aarora, IpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOXXHOCTb IMPOTEKAHUS XUMUYECKUX
OpEBpallCcHU B pa3IMYHBIX YCIOBUSAX, BIUSHUE BEUIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEAY;

® YMEHHE COCTaBISATh MO O0Opa3ily, CXeMme, aJrOpUTMy YYE€OHBIX JIEWCTBHIA
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE€ PeaklHil HOHHOTO
oOME€Ha W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WILUTIOCTPUPYIOITUX
XAMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHWYECKUX BEIIECTB, a
TaK)Ke MOJTBEPKIAIOIINX T€HETHUECKYIO B3AUMOCBS3b MEXKy HUMU;

® YyMEHUE BBIYUCIATH OTHOCHUTEIIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJII0 XHMHYECKOTO 3JIEMEHTAa B COCIUHEHUH, MACCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 00bhEM Ta3oB ¢
ornopoil Ha oOmwue ¢GOopMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMUYECKUX PEaKIuid U HaXOJUTh KOJHUYECTBO BEIIECTBAa, OOBEM U Maccy
peareHTOB WM MPOAYKTOB PEaKlUHU C OMOpOil Ha oOpaszell, aJropuT™M yueOHBIX
JICUCTBUH;
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® BJaJICHHE OCHOBHBIMU METOJAaMU HAYYHOT'O MO3HaHUs (HaOII0JEHUE, U3MEPEHHUE,

AKCIIEPUMEHT, MOJEIUPOBAHNE) MPHU U3YUEHUHU BEIIECTB U XUMUYECKUX SIBICHUI

C OIOPO Ha aNrOpPUTM Y4YEOHBIX ACHCTBUI; yMEHUE CPOPMYIHPOBATH MPOOIEMY

Y MPEUIOKUTH ITyTH €€ PEIISHHMsI C TIOMOILLBIO NIEeJarora; 3HaHUEe OCHOB O€30MacHOM

paboThl ¢ XMMUYECKMMHU BEIECTBAMHU, XMMHUYECKON MOCYyA0H U J1a00paToOpHBIM

000py10BaHUEM;

® HaJIMYME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIETYIOMIMX

XUMHYECKUX IKCIIEPUMEHTOB OJI PyKOBOJCTBOM YUUTEINS C 00CYKICHUEM IIaHa

paboThl WJIK COCTABICHUEM TAOIHIIbI:

U3y4YeHHe U onucaHue (U3NUYeCKUX CBOWCTB BEILIECTB;

O3HAaKOMJIEHUE C (PU3NYECKUMH U XUMUYECKUMU SIBJICHUSAMH;

OTIBITHI, WJUTFOCTPUPYIOUTUE MPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKIui;

U3y4eHHE CIIOCOOOB pa3eieHus] CMeceH;

NOJIy4€HHE KUCIIOPO/ia U U3YUYEHHE €r0 CBOMCTB;

MOJIy4€HHE BOJOPOa U U3YyUYEHHUE €TI0 CBOMCTB;

MOJIyY€HHE YTJIEKHCIIOTO ra3a U U3y4eHHE eT0 CBOMCTB;

MOJIy4eHHE aMMHaKa U U3y4eHHE €r0 CBOWCTB;

IPUTOTOBJIEHHUE PACTBOPOB C OMpPEIEIEHHON MAacCOBOM J10JIe PaCTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAaHWE U OINKMCAHHE CBOWMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe WHANKATOPOB (JTakMyca, METHWJIOpaHXa u ¢deHondTranenta) mis
OTIpEJICJICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIeJoYueH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C MeTa/llaMHU, OKCHUJIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM()OTEepHBIX CBOMCTB TUIPOKCUIOB aTFOMUHHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUIY;

peuieHrne  3KCIEPUMEHTANIBHBIX  3aJady 1[0 TeMe  «IEeKTPOJUTUYECKAs
JUCCOLIMALIMSIY;

pElIeHe IKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHeillmne HeMeTalIbl U UX
COEIMHEHHUSI»;

pElIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHehIe MeTaibl U uX
COEIMHEHHUSI»;

XAMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEaKIIUA
MOHHOTO OOMEHa;

KauyeCTBEHHBIE PEaKIIUY Ha PUCYTCTBYIONIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHU/I-
, Opomu-, noaua-, cyiabdat-, pocdar-, KapOOHAT-, CHIHKAT-AHUOHBI, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS, MarHUs, KaJIbIUs, aJTIOMUHHUS, Xkele3a (2+) mwkenesa (3+), menun (2+),
IIUHKA;

YMEHUE TPEACTaBISATh PE3yJAbTaThl d3KCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, TPA(UKOB U TAOJHI] U BBISBIISITH SMIIMPUICCKIE 3aKOHOMEPHOCTH;
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e BJaJICHHE MpaBUIaAMU 0€30IaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMbIMU
B MOBCEIHEBHOM W3HM, a TAKXKE MpPAaBUJIAMH MOBEACHUS B LIEJAX cOepexeHus
3I0pOBbsSI U OKpYXaloled MNPUPOIHON Cpejbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBbI OINPEAEIEHHBIX BELIECTB, a TAKXKE CIIOCOOOB
YMEHBIICHUs] W TMPEJOTBPALLEHUS HMX BPEIHOIO BO3ACHCTBUSA; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHHWE OCHOBAMU XUMHUYECKOM TIpPAaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
NPAaBWIBHO HMCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIABbl, MPOAYKTHl IepepaboTKH
IPUPOJHBIX HCTOYHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOJIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha MPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
PAaBWJIBHOTO UCIIOIB30BaHUS U3YyYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pPEalbHO HAOIIOAaeMBbIMH XUMHUYECKUMU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIUMHI B MAKpO- U MUKPOMHPE, OOBSACHATh
NPUYMHBI MHOTO0OOpa3us BELIECTB; YMEHHUE MHTETPUPOBATh XUMHUECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBiieHne o cdepax NpodecCHOHATBLHON AESTENbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKCHHUSIX
XUMHYECKOM HAyKW; HaJIM4Me OmbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMallMK MO0 XUMHM  (HAyYHO-TIOMYJISIpHAsl — JIUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C ONMOPOA HA aNTOPUTM: YMEHHE OOBEKTUBHO
OLICHMBATh MH(POPMAIIMIO O BEIECTBAX, MX NPEBPALIECHUAX U MPAKTHUYECKOM
IPUMEHEHHH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHMSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeaejaeHHbie M0 roaaM o0yueHus

PesynpraTel mo romam GOpMYIHMpPYIOTCS MO TPHHIMIY J00aBIECHUS HOBBIX
pEe3yAbTaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYIIMX ToAax IMO3HUIINHU, KaK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YyJIbTaThl OYEPETHOTO I0J1a
0 YMOJTYaHUIO BKIIIOYAOT PE3YIbTAThl IPEABIIYIIUX JIET).

8 KUIIACC

pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSTHUH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10JIsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHUH, MOJSIpPHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHWE, COJb,
DNIEKMPOOMPUYAMENbHOCMbS,  CTEIIEHh  OKHMCIEHHS,  XUMHMYECKas  peakius,
KJaccupuKanusl peakUuHil: peakluu COCIMHEHUS, pPEaKUUU pa3I0KEHUs, peaKIuu
3aMelIeHus, peakliMi 0OMEeHa, 3K30- U HIAOTEPMUUYECKHUE PEAKIUU; Mmeniosou 3¢ ghexm
peakyuu, SIpO aroMa, FIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTallb, paguyc aroMma,
XUMUYECKasi CBSA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBSI3b, WOH,

2 3,[[6CB " ajie€ KypCuBOM 0003HaYaI0TCA IUTAaHUPYEMBIC MMPECAMETHBIC PE3YyJIIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$I C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.
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KaTHOH, aHUOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU MOHATHS MIPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJI30BaTh XMUMHUYECKYH) CHUMBOJIUKY JJIsI COCTaBJeHUS (DOpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIUH, DICKTPOHHOTO OallaHca;

OTPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPON Ha OMpPE/ACNICHUS, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHU 10 (opMysnaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT W HOHHAs) B
HEOPraHUYECKUX COEJIUHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS TPUMEHSITh CUCTEMY XMMHWYECKUX 3HAHWM, NJI1 YCTAHOBIICHUS B3aWMOCBSI3U
MEXy U3YYEeHHBIM MAaTEpUAJIOM U MPU MOJYYECHUU HOBBIX 3HAHUH, a TaKXkKe MpHu padboTe
C HCTOYHUKAMU XUMHYeCKOW wuHPopmamuu. OpUEHTUPOBATHCS B TMOHATHAX U
OTIEpUPOBATh MU Ha 6A30BOM YPOBHE, IPUMEHSTH MPHU BBHITIOJTHEHUH YUESOHBIX 3a/IaHUM
U PEIICHUHM PAcCUYETHBIX 3a7a4 C OMOPOM Ha aJrOPUTM YUEOHBIX NEUCTBUN H3Y4YCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHust Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJIApHAasi TEOpHS.
CooTHOCUTH 0003HAYECHUS, KOTOpble uMerTcs B Tabnuie «llepuonuueckas cucrema
XUMUYecKux nnemMeHToB /. 1. MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sapa, OOIlee YHUCIO DJIEKTPOHOB U
pacnpeiesieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJacCU(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHEe BEIeCTBa;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO
TEIUIOBOMY 3D PeKTy, M0 MU3MEHEHUIO CTEMEHU OKHCIICHHS] XMMUYECKUX SJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB,  MOJTBEp)KIas  ONHCAHUE MPUMEpPAMH  MOJIEKYJSAPHBIX  ypaBHEHHUI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOXHOCTH TMPOTEKAaHHUSI XMMUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEIBAPUTETLHOTO OOCYKJICHHUS C MEIarOroM;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO WU MOJSIPHYIO MACChl BEUIECTB;
MacCOBYIO JIONI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM PEAKLUUU C
ONOPOW HA aNTOPUTM;

IIPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITEIBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE,CHCTeMAaTH3aIINS, KJIacCU(UKAIUs, BBISBICHUC
MPUIUHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIISCTB M XUMHUYECKHUX
peaKIui; eCTECTBEHHO-HAyYHBIC METOJIBI IIO3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblli U MbICIeHHbIl) TIO]T PYKOBOACTBOM I€/1arora;
cJe10BaTh IpaBUiiaM MOJb30BAaHUS XUMUYECKON MOCYA0M U J1aDOpaTOPHBIM
000py/I0BaHUEM, a TaKXKe MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHUHU C
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MHCTPYKIUSMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA; IIJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIO3HABAHWIO PACTBOPOB IMIENTOUYCH U
KHUCJIOT C TMOMOUIBI0 HMHJUKATOpPOB (JlakMyc, (eHondTareuH, METWIOpaHX M J1p.),
MOJITBEPKIAIONINX KAueCTBEHHBIH COCTaB HEOPTaHMUYECKUX BEIIECTB (KaueCTBEHHBIC
PEaKIi Ha NOHBI) MO/ PYKOBOACTBOM IEarora.

9 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATUM: XUMHYECKUNU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMHYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogou 3¢hgexm peakyuu,MoJb, MOJSIPHBIA 00BEM, PacTBOP;
ANIEKTPOJIUTHI, HEAICKTPOJUTHI, IIESKTPOTUTHYECKAS] TUCCOLUALINS, PEaKIMd HMOHHOTO
oOMeHa, KaTaJlu3aTop, XumMuyeckoe pasHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIUN, OKUCIUTETh, BOCCTAHOBUTEIIb, OKHCICHUE
U BOCCTAaHOBJICHHUE, aJJIOTpOmus, aM(pOTEPHOCTh, XUMHYECKasl CBsA3b (KOBaJICHTHas,
WOHHAs, MEeTaJUIMYecKasi), KpUCTAJUTMYECKasi PEIIETKA, KOPpo3us Memailos, CHIA8bl;
CKOpoCmb  Xumudeckou peakyuu, TpeaenbHo pomyctuMas konmeHTtparus (I1JIK)
BEILECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH (cM. 1. 1) W
OPUMEHATH 3TH MOHSTHUS IIPU OMMCAHUU BEUIECTB U UX MIPEBPALCHUN;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI JJIsl (PUKCAIIMU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBlieHUs (POpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEaKIMM, 3aIUCU JaHHBIX
ycnoBuit 3aa4. Mcnonbs3oBaTh 0003HaueHus, uMmeromuecs B [lepuonuueckoit cucreme u
TaOIUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJIEH B BOJIE JJIs1 BHITIOJTHCHUS 33 IaHHM.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOr0 COCTaBa; MPUHAJIEAKHOCTD BEIIECTB K ONPEACIEHHOMY KI1acCy
COEIMHEHUN C OMOpOM HA OMNpENENICHHs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE; BHJIbI
XUMUYECKOW CBSI3M (KOBAJEHTHAs, HWOHHAs, METa/NInYecKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA IO XUMHUYECKOW (opMyse; XapakTep Cpelabl B BOJIHBIX
pacTBOpax KHCIOT W WIEJIOYEH, mun Kpucmaiiuieckou pewémku KOHKPEemHo20
seujecmea,

packpbiBaTh  cMbIci  llepuonmueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 IIOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306amb TAOTNIHYIO HopMy
[lepuognyeckoit cUCTEMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHSTUS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», mansie u OoJbliue
MEPHUOJIBI; COOMHOCUMb 0003HAUCHUS, KOTOPhIE UMEIOTCS B MIEPUOIMYECKON TabmuIle, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YHUCIIO AJIEKTPOHOB M PACHPENICICHHE UX IO 3JIEKTPOHHBIM CIIOSIM);
00bsCcHAMb 00INE 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX SJIEMEHTOB U UX
COEIMHEHUH B MpeJeax MajiblX MEPUOIOB U IIaBHBIX MOATPYIII C Y4ETOM CTPOCHUS UX
aTOMOB;

KJIacCU(ULMPOBATh XUMHUYECKHE JJIEMEHThI; HEOPraHUYEeCKHUE BEILIECTBA;
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XUMHYECKUE peaklUuu (MO YMUCIy M COCTaBY y4YacTBYIOIIMX B PEAKUUU BEIIECTB, IO
TermnoBoMy 3G (PeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U crenu(puUIecKkue XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi OMKUCAHUE NMPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUMHU C OIIOPOM HA CXEMBI;

COCTaBIIATh YPABHEHMSI DJIEKTPOIUTHUUYECKOM AMCCOLMALMM KUCIOT, LIEJIoued H
COJICH; TOJIHBIE W COKpaIIEHHbIE YpaBHEHMS pPEaKUUi HMOHHOTO OOMEHa; ypaBHEHUS
peakuuii, TOATBEPKIAI0IINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BElleCTBaMU
Pa3TUYHbBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTh OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX peakuui
OCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIr0 OajaHca ITUX PEaKIUi;

IPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKHX [MPEBpAllleHU TMociae MpeaBapUTeIbHOTO
00CYXJIEHUS C TIeAarorom;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa M0 (opMylie COCIMHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pPEaKIuu C
OIIOPOY Ha aJITOPUTM;

CJIeIOBaTh TMpaBWJIaM IOJIb30BAHUS XHUMHUYECKOM MOCynol M 1abopaTOpHBIM
o0opyZOBaHMEM, a TaKKe MpaBUJaM OOpaIlEHUsI C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBITOJIHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIECTB: pPAcMO3HaBaTh OMNBITHBIM NYTEM XJIOpUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdart-, cunukat-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS Y MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATH OCHOBHBIE ONEPALIUH MBICITUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 000011IeHNE, CUCTEMATU3AIIHNIO, BHISABICHUE TPUYNHHO-CIICICTBEHHBIXCBSI3EH —
IUTSl U3YYEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUYHBIEMETObI
MO3HAHUS — HAOIIOJIeHUE, W3MEPEHHE, MOJICIUPOBAHUE, DKCIEPUMEHT (peaslbHbIN U
MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJIUMBIX Ha OCBOCHHUE KaXA0W TEMbI YUEOHOI0 nmpeameTa « X uMHUs»
[IpumepHON amanTUpPOBAaHHON OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMYECKOT0 Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenioM [IpumepHoit pabodeil mporpaMmbl
y4eOHOro npeaMera « XMMHs» OCHOBHOI 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 0011ero oopazosanus. [Ipu atom Opranuzanus
BIPAaBE caMa BHOCUTb HM3MEHEHUS B COJAEpXKAHME U paclpeiesieHue ydyeOHOro Marepuaiga 1o rojgam oOydeHus, B
NOCJIEIOBATEIbHOCTh M3YUYEHHSI TEM M KOJUYECTBO YaCOB Ha OCBOCHHUE KaXKIOW TE€Mbl, OINpEAesIeHHe OpraHU3alMOHHBIX (opM
oOyuenust u T.m. OOOCHOBAaHHOCTH JAHHBIX M3MEHEHHMM OMpenesnsieTcs BbIOpaHHBIM 0Opa3oBaTelibHOM opranHuzanueit YMK,
UHAUBUAYATbHBIMU TICUXO(PU3UYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOydvarommxca c¢ 3IIP, cTeneHbi0 OCBOEHHOCTH HUMHU
y4eOHBIX T€M, PEKOMEHJAIMSAMHU 110 OTOOPY U ajlanTaiuy y4eOHOro Marepuania o XMMUHU, MpeacTaBieHHbIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa NPUMEPHOrO TEMATHMUYECKOrO IUIAHUPOBaHMS A oOydaromuiics ¢ 3I1P: mepBsiil pennosaraeTt
OCBOCHUE IIPOrpaMMBbl B MHKJIFO3UBHOM KJIAaCC€; BTOPOM — B OTACIIBHOM KJIacce.

1-i1 BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIIACC

(2 4 B Henemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeEMs)

MpumepHbIie Tembl, OCHOBHOE copeprKaHue OCHOBHbIE BUADbI AEeATe/IbHOCTU
pacKpbiBalowwme AaHHbIM pa3aen obyuatowmxca

nporpammbil,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yueHue

Pa3nen 1.I1eponavyanbubie xumuyeckne nousitusi(20 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAaKTUY€ECKO! A eATeTbHOCTH
4eJjioBeKa

(54)

[TpeameT XUMUU. Pos1b XuMuu 8 HCU3HU Yesnoeeka. Xumus 8
cucmeme Hayk. MemoOdul no3HaHUs 8 XUMUU

Tena v BemectBa. Pusnyeckue cBOMCTBA BellleCTB. ArperaTHoOe
COCTOsIHMe BelllecTB. YucThle BellecTBa U cMecH. Cioco6bl
pasgenieHus cMecell. Pr3nveckre U XUMUUYECKUe SIBJIEHHUS.
[IpyU3HaKH U yCJI0BUS NPOTEKaHUs XMMHUYECKUX PeaKL Uil
3HaKOMCTBO C TpaBU/IaMu 6€30MaCHOCTHU U MPUEMaMHU paboThI B
XUMHU4YeCcKoH JJabopaTopuHu.

JleMoHCcTpanuu

1. JlJabopaTopHOe 060py/I0BaHHUE.

2. Pa3nnyHble BU/IbI XHMHUYECKOH OCYAbI.

3. O6pasiibl BEIECTB.

4. Cnnoco6bl! pa3ziesneHus cMeceit (GUIbTpPOBaHMe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHE PaGoThI

JlabopamopHbie onvimbl:

OnucaHue pU3NUECKHUX CBOWCTB BELECTB.

PaszpesieHre cMecH c TOMOIIbIO MarHuTa.

IIpakmuueckue pabomvl:

Ne 1. JlJabopaTopHOe 060pyZ0OBaHKE U TPUEMBI PAGOTHI C HUM.
[IpaBuJsia 6e3onacHOM paboThl B XUMUYECKOH JIaGOpaTOpPHU.
Ne 2. OumncTKa 3arpAsHeHHON NOBapPEHHOW CoNn
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PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATHH C IOMOLIBIO IeAArora.

PackpbIBaTh poJib XMMHUH B IPUPO/IE U XKU3HU YeJI0BEKA, €€ CBSA3b C APYTUMHU
HayKaMH.

Pa3sinyaTh YUCThIE BEIECTBA U CMECH; OJJHOPO/IHbIE U HEOTHOPO/AHbIE CMECH;

PaznnyaTh PpUsnvecKre U XMMHUYECKUE SIBJIEHUS C OITIOPOH Ha Onpe/eieHusl.

OnpefesiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX TPOTEKAHUSI.

CnenoBaThb paBUJIaM [10/1b30BaHUsI XUMHAYECKOM OCY10H U J1JabopaTOPHBIM
060pyIOBAHUEM, A TAKXKE [TPaBUJIaM 00palleHHs C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKIMSIMHU 10 BBIIOJHEHUIO NPAKTUYECKUX PAGOT MO/
KOHTpOJIEM I1e/larora.

[1/1aHUPOBATh U MPOBOJUTb XUMHUECKHUH IKCIIEPUMEHT 110 U3YYEHHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB 110/ PyKOBO/JACTBOM IleJiarora c o6¢cy»x/ieH1eM IJ1aHa paboThl.

Hcnosib30BaTh NPU BbINOJIHEHUH YYeGHBIX 33/JAHUH U B IIpoliecce
HCCJIel0BaTe/IbCKOM JIesTeIbHOCTH HayYHO-TIONYJISIPHYI0 JIUTepaTypy
XUMUUYECKOT0 COZiepaKaHHUs, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa oz
PYKOBOJCTBOM IeJiarora.

BoicTpanBaTb pa3BEpPHYThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHdoOpMaLMIo U3 yYe6HUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XMUMUAU



Tema 2. BemecTtBa
U XMMHYECKHEe peaKnuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3JIeMeHThl. 3HaKU (CUMBOJIbI)
XUMUYECKHUX 3J1eMeHTOB. [[pOCThIe U CJIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumudeckasi popmyJia. BaleHTHOCTb aTOMOB XMMHUYECKUX
3JIEMEHTOB. 3dKOH NOCMOsIHCMBA cOCMaega 8eujecms.
OTHOCUTeJ/IbHAs aTOMHas Macca. OTHOCUTe/IbHAst MOJIEKYJIIpHast
Macca. MaccoBasi 0J1s1 XAMHUY€ECKOT0 3JIeMeHTa B COeIMHE HUU.
dusnyeckue U XUMUYECKHUE SIBJIeHUSA. XUMUYecKast peaKius.
[IpyU3HAKHU U YCJI0BUS MPOTEKAHUS XUMUYECKUX peaKIui.
XUMUYecKUe ypaBHEHUS.

Tunbl XUMUYECKUX peaKlnii (coeJUHEHHs, PA3/IOKEe HUS,
3aMellleHus, 06MeHa).

3aKO0H COXpaHeHHsI MacChl BEIIECTB.

M. B. J/lomoHOC08 — yuéHblii-3HYuKa0neducm.

AemoHcTpauumn

dusnyeckue BJIeHUs (pacTHpaHUe caxapa B CTYIIKe, KUIIeHUe U
KOH/IeHCcalus BOJbI U T. [T.).

XuMHyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/leicTBHeE cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHue ruapokcua Meau(1l), B3anMoecTBIe XKesesa ¢
cepoii, B3auMo/ieicTBUe xKeJe3a ¢ pacTBopoM cosu meu(11)).
OnBIT, HTIOCTPUPYIOLIUHI 3aKOH COXpPaHeHHs MacChl.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl

JlabopamopHble onblmbl:

[TpuMeps! GH3MUECKUX ABJEHUH (I/1aB/IeHHe BOCKa, TasgsHUe
JIbJA).

[IpuMepbl XUMHUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMO/IeCTBUE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB ¥ MOJIEKY T

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHOH MOJIEKyJIHpHOI;'I MacCChbI BEeIIECTB;

— MaccoBoOH A0JIN XUMHUYECKOr'o 3JIeMEeHTa I10 (bopmyne
COeJMHEHHUA.

[IpUMeHSITh eCTeCTBEHHO-Hay4YHble METO/IbI I03HAHUS (B TOM YHC/Ie
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBICJIMTEJIbHOH €SI TeJIbHOCTH (CpaBHEHUE, KIacCUPUKaLUs) /11 U3YYeHUs
BelleCTB Y XMMHUUYECKUX peaKlMi ¢ 0IIOpOH Ha aJITOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX NOHSATHIH U 3aKOHOB U IPUMEHATD 3TH MOHATHSA
IIpY ONMCaHMH CBOMCTB BeILeCTB U UX peBpallleHUH ¢ 0NIopoH Ha MJIaH U
KJII0ueBble CJI0Ba.

PasnnyaTh pusryeckre ¥ XUMHUUYECKHe IBJIeHUS, 00'bSCHATD UX CYILHOCTb C TOYKH
3peHHs aTOMHO-MOJIEKYJIIPHOTO yYeHUsI C OOPOM Ha ONpe/ie/IeHUs U CXEMBI.

OnpezensiTb NPpU3HAKU XUMHUYECKUX PeaKL UM, YCI0BUS UX TPOTEKAaHUS.

O6BACHATD CYyLHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHus
aTOMHO-MOJIEKYJIIPHOT0 yYeHHUs C UCT0JIb30BAaHUEM BU3yaJ IbHOM ONOPHI.

KnaccuduuupoBaTh XMMHYecKHe peakLiMH (110 YUCIY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C OMOPOI HA CXEMBL.

CocTaBasITb GopMyJibl GMHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJessiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OULNEHTHI B YypaBHEHHUAX XUMUUECKUX PeaKLUH ¢ onopoii Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CneznoBaTh MpaBU/IaM M0JIb30BaHMUS XUMUY€ECKON NMOCYA0N U 1abopaTOPHbIM
060pyZl0BaHHEM, A TaKXKe [TpaBU/aM oOpallleHus C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMSAMHU 110 BBINOJIHEHHUIO JIAG0PAaTOPHBIX XMMUYECKHUX ONBITOB MO/,
KOHTpOJIEM Ilejiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTe/IbCKOM JleATeIbHOCTH
Hay4YHO-TIONYJIAPHYIO IMTePaTyPy XMMHUYECKOT'0 COAep KaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa o/, pyKoBO/CTBOM IleJiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaLMIO U3 y4e6HMKA U CIPAaBOYHBIX MaTEPHaIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YE€HHBIM IOHATUHHBIN alllapaT Kypca XUMUU

Paspen 2. BaxHeiilye npeAcTaBUTe/IM HeopraHnyeckux Bemiects (30 41)
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Tema 3. Bo3ayx. Kucnopoa.
MoHATue 06 okcnpax

(54)

Bo3ayx — cMech rasoB. CocTaB Bo3yXxa.
Kucnopos — 3sieMeHT U IpoCToOE Belle-
cTBO. 030H — aas10mponHasi Modugukayusi Kucaopooa.

HaxoxneHue KuUcJiopoza B ripupoJe, Q)st{ecxue U XUMH4YEeCKHue

CBOMCTBA (peaKLMU OKUCJIEHUs, TOpeHue). YCI0BUS
BO3HUKHOBEHHs U IpeKpalleHus1 ropeHus. [lonsTue

00 OKCHU/AX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpuMeHeHue Kucaopoia. Kpyroesopor
KHCJIOPO/ia B IPUPO/IE.

Tensnosoli 3¢ppekm xumuueckoll peakyuu, noHssmue o
MepMoXuUMu4eckoM ypasHeHUU, 3K30- U 3HJOTEPMUYECKUX
peaKLusX.

Tonaueo (Hegpmb, Y2016 U MemaH). 3azpsi3HeHUe 8030yXa,
€noco6bl e20 npedomspawjeHust. YcuaeHue napHUK08020
aggpexma, paspyuieHue 030H08020 CA0S1.

AemoHcTpauum

B3aumogeiictBue pocdopa, cephl U Kejie3a ¢ KUCT0POJ0M
(BO3MOKHO HCII0JIb30BAaHHE BU/IEOOIBITOB).
OnpefesieHue coiepXKaHUs KUCIOPO/ia B BO3/YXe.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl
JlabopamopHbulii onbim:

0O3HaKoMJIeHHe C 06pa3LaMy OKCH/IOB.
IIpakmuueckasi paboma:

Ne 4. [TosryyeHUe KHMCJI0PO/ia, U3yYeHHUe ero CBOMCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl KUCJIOPOJA ¥ 030HA HA OCHOBAaHUU
ATOMHOM MacChl XMMHWYECKOTO0 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSATb 3TH IOHSATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX NpeBpAILeHUH C HCN0JIb30BAaHUEM OIMOPHBIX
CJIOB U KJIULLE,

XapakTepHu30BaThb (ONHUCBIBATDb)C ONOPOIL HA NAAH, CXEMY, KPAMKYIO 3ANUCH
COCTaB BO3/yxa, U3HUYeCcKHe U XU-MUYeCcKHe CBOMCTBA KMCI0PO/ia, CIOCOOI
€ro noJlyyeHus, IpUMeHeH e 1 3HaueHue B IpUpo/ie U XKU3HU YesloBeKa.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
o6CcyKJeHreM TapaMeTPOB CPaBHEHUS.

Co6upaTb NpUOOPHI A1 MOJIyYeHUsI KUCI0poJa (BbITeCHEHUEM BOJbI U
BO3/yXa).

Pacrno3HaBaTh ONBITHBIM IyTEM KHUCIO0POJ 10/, KOHTPOJIEM lefjarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY JJ1s1 COCTaBJIeHHs GOPMY.JI BellleCTB,
MOJIEKY/ISIPHBIX YpaBHEHUH XMMUYeCKHX peaKI Ui ¢ yyacTHeM KUCJI0poAa.

OO6BACHATD CYIHOCTb 3KOJI0IMYeCKUX NTpo6JieM, CBI3aHHbIX C 3arpsi3HeHUEM
BO3/yXa.

CnezmoBaTb paBUIaM 6e30MacHON paboThI B JIabOpaTOPHU IPU UCIOJIb30BaHUU
XUMHUYECKOH NOCYAbl U 060py/I0BaHUS 104 KOHTPOJIEM I1e/Iarora, a Takxe
NpaBUJIaM 06pallleHHs C TOPIOYHMHU BellleCTBAMU B ObITY.

HJIaHl/IpOBaTb U OCyHIeCTBJIATb HA IPAKTHKEe XUMHWYECKH e 3KCIIepUMEHTDI,
NPOBOJUTH HAGJIIO/IeHUS, [ieJIaTh BbIBO/IbI [10 Pe3y/IbTaTaM 3KCIIEpUMEHTA MO/
PYKOBOJCTBOM IleJiarora.

YdacTBOBaTh B COBMeCTHOM paboTe B rpymie.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 33/JaHUH U B IIpoLiecce
UCccJieloBaTeIbCKOM JieiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO JIMTEPATY Py
XMUMUYECKOT0 COJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa nof,
PYKOBOJCTBOM IleJiarora.

BeicTparBaTh pa3BEépHyThIe NMCbMEHHBIE U YCTHbIE OTBETHI C OITOPOM Ha
uHdopMaryio U3 yde6HHKA U CpaBOYHBIX MaTepHaJIOB C OIIOPOH Ha IJIaH,
IPaMOTHO UCII0/1b30BaTh U3y4eHHbIN NOHATUIHBIN anlapaT Kypca XUMUH



Tema 4. Bogopoa.
I[ToHATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KoinuecrBeHHbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U TpocToe BelecTBo. HaxoxxaeHue B
npupoze, Gu3nyecKre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJaMU METAJIIOB),
IpUMeHeHHe, CNOCOObl NONYYEHUS.

[ToHSITHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[TosiyyeHue, cobupaHue U pacio3HaBaHUeE BOJAOPO/a.
l'openue Bogopoaa.

B3aumogeiictBue Bogopoaa c okcugom meau(ll).

JNlabopaTtopHblie U NpaKTUYECcKne paboTbl
Jla6opamopHbwlil onbim:

B3aumoielicTBHE KUC/IOT C MeTaJlJIaMU.
IIpakmuueckas paboma:

Ne 5. [TonydyeHHe BOJOPO/JQ, U3yYeHHE eT0 CBOMCTB.

BbiyucneHusi
—_— MOﬂeKleHpHOI;‘l MaccChI BellleCTBa Ha OCHOBAaHHUH aTOMHOﬁ
MacCChbl XUMHUYECKUX 3JIEMEHTOB

KosnyecTtBo BewectBa. MoJib. MosiipHas Macca. 3aKoH
ABorazpo. MosisspHbIN 06'5€M ra30B. PacyéThl M0 XUMHUYECKUM
ypaBHEHUSM.

JleMOHcTpanusa
06pasLbl BEEeCTB KOJIUYECTBOM 1 MOJIb.

BbiyucneHusi

— 00'b€Ma, KOJIMYECTBA BEIECTBA I'a3a [10 er0 U3BECTHOMY
KOJINYECTBY BellleCTBa UJIU 06 BEMY;

— 06'bEMOB Tra30B 10 YPaBHEHHIO PEaKI[MK Ha OCHOBE 3aKOHa
06'béMHbIX OTHOILUEHUH ra3oB
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSTb 3TH NOHATHUS IPU
OMUCAHHUU CBOMCTB BELIECTB U UX IIpEBpAlIeHUH.

XapakTepu3oBaTh (ONUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPO/A,
CII0COGBI €0 NMOJIyYeHHSs], IPUMEHEHHE C OTTOPOH Ha NJIaH, KPAaTKYO 3aIKCh,
CXEMY.

Co6upaTb NIpU6OP AJ1s OJTyYeHHUs BOJOPOJA C UCII0Ib30BaHHUEM BU3YyaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY JIJIS1 COCTaBJIEHUsT GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEeaKLUH C yYaCTHEM BOIOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU NPU UCTTOJIb30BAHUM
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATO0ra., a TAKKe
HpaBUJIaM 06palieHHs C TOPIOYUMHU BeLeCTBAaMH B ObITY

[1/1aHUPOBATh U OCYLIECTBJIATh HA PAKTHUKE XUMUYECKHE 3KCIIEPUMEHTBI,
IPOBO/AUTH HAaGJII0IeHUS, JieIaTh BbIBO/bI [10 Pe3yJ/IbTaTaM SKCIIepUMeHTa M0J
PYKOBOJICTBOM IIeJlarora ¢ 00Cy>k/ileH1eM IlJIaHa paboThl, C UCII0b30BAHUEM
KJHuiie.

Y4dacTBOBaTh B COBMeCTHOM pa6oTe B rpymie.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTHUKe XUMHUYECKHEe IKCIIEPHUMEHTBI,
MMPOBOAUTH Ha6H}O,ZL€‘Hl/IH, AeJ1aTb BbIBO/JIbI 110 pe3yJIbTaTaM 3KCIIepHUMEHTa.

Y4acTBOBaTh B COBMeCTHOM paboTe B rpyIIe

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHH U IPUMEHATb ITH MOHATHUSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH JJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BbIYHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa € OOPoi Ha o6pasel, Ha GOPMYJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUSAM XUMHYECKUX pPeaKLUi C 0IOPOU Ha
o6paseL, aJITOPUTM yueOHbIX AeHCTBUH: KOJMYeCTBa, 00'bEMa, MacChl BeI|eCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WU NPOAYKTOB
peakIUH.

BbicTpauBaTh pa3BépHyThble NMCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOH Ha UH-
¢dopmanuio U3 yye6HUKA U CTPABOYHBIX MaTepPHa/IOB, FPAMOTHO HCII0JIb30BATh
M3y4eHHbIH MOHATUHHBIN allnapaT Kypca XMMHUH C IOMOLIBIO lTeJiarora.



Tema 6. Boga. PacTBopbl.
IoHaTHE 06 OCHOBAHMAX

(54)

Bopa, ee cocTaB, cTpoeHue, MoJieKyJibl. Pu3nyecKue CBOMCTBA
BOZbL. AHA/IU3 U cuHMe3 — Memodbl U3yHeHUsl cocmasd 800bl.
XUMHYeCKHe CBOWCTBA BOJbI

(pa3noxeHue, peaklMy C HATPUEM, OKCHJIOM KaJbLiUs, OKCUAOM
cepol V.

CocTtaB ocHOBaHUM. [IoHATHE 06 UHAMKATOPAX.

Boda kak pacmeopumenw. PacTBopbl. Pacmeopumocms eeujecme
8 sode.

HacbelujeHHble u HeHacbiueHHble pacmeopbl. MaccoBas 1015
BellleCTBa B pacTBODe.

Pose pacmeopos 6 npupode u 8 xcusHu yeaoseka. Kpyzosopom
800bl 8 npupode. 3arpsis3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA PUPOJIHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO MCIIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHUe BelleCcTB ¢ pa3/IMYHON pacTBOPUMOCTEIO.
HccnenoBaHue pacTBOPOB KUCIIOT U 11{eJI0U€eH C TOMOIbI0
WH/JUKaTOPOB.

Na6opaTtopHbie ¥ NpakTUYeckue paboTbl

Ilpakmuueckas paboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

BbiyucneHusi
— C UCIIOJIb30BAaHHWEM INOHATHUA «MAaCCOBad O0Jid BellleCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMCAHUH CBOMCTB BELIECTB U UX IIPEBPAILEHUH C TOMOIIbIO TeJjarora.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOHCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTEJIS B IPUPOAHBIX IIPOLIECCAX C ONOPOH HA IJIaH U CXEMY.

CoCTaBJ/IATh ypaBHEHUSI XUMUYECKUX PEAKIIMH C y4acTHEM BO/ibl C OIOPOH Ha
CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCO6BI OYMCTKH BOJbI OT IPUMECEH, MEPHI 110 OXPaHE B0/,
OT 3arpsiI3HEHUs N0CJIe TPeIBAPUTEIBHOTO CTPYKTYpUPOBAHHUS MaTepyaJa.

[1J1aHUPOBATD M OCYIECTBIIATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
HPOBO/AUTH HAGJIIO/IEHHUS, JIe/1aTh Bbl-

BO/IbI [10 pe3yJIbTaTaM 3KCIEPUMeHTA 0/, KOHTPOJIEM 11e/1arora, ¢
UCI0JIb30BAaHUEM KJIHILE.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU NPU UCTTOJIb30BAHUU
XUMUYeCcKOU mocy/ibl U 060pyA0BaHUs 110/ KOHTPOJIEM I1e/iarora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCcCoBad [0Jid BelleCTBa B
pacTBope» c onopoit Ha GOPMYJIbIL.

Hcnosib30BaTh IMPH BBINTIOJIHEHHUHU y‘-Ie6HbIX 3aaaHm‘/’1 H B IIporecce
UCCJIEI0BATE/IbCKOH JIeATEIbHOCTH HAyYHO-IONYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIeprKaHMUs, CIpaBOYHbIe MaTepHUaJibl, pecypchbl UHTEpHeTa
10J], pyKOBOJCTBOM IleJiarora.

BbicTpauBaTb pa3BEéPHYTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MH$OpMaL MO U3 y4e6HMKA U CIPaBOYHBIX MaTePHaJIoOB, FPAaMOTHO
MCI0JIb30BaTh U3y4YeHHBIN NOHATHUHHBIN aNnapaT Kypca XUMHUH 110CJIe
npe/iBapUTebHOI0 CTPYKTYPUPOBaHUA MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
cCoeIUHEeH U

(11 4)

Knaccudukanusi HeopraHU4ecKHUX COeIMHEHU.

OKcHIbl: COCTaB, KJaccudUKanus (OCHOBHBIE, KUCJIOTHBIE,
am@pomepHble, Hecoe06pasyroujue Ha npuMepe okcudd yaiepoda
Il u okcuda asoma I, HoMeHKJ1aTypa. [loayyeHue OKCHU/I0B
(B3aMmopeiicTBMe ¢ BOAOM, KUCIOTaMM, LLLEI0YaMM).

OcHOBaHUS: COCTaB, KJaaccudukanus (Le04u U
HepacTBOPUMbIE OCHOBAaHMUS), HOMEHKJIATYpa.

KucsoTsl: cocTas, Kjaccupukalusi, HOMEHKIATYpa, GU3ndecKkue
Y XMMUYECKUe CBOUCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIaAMU COJISIMU Ha IPUMepe COJITHON U CEPHOU KUCJIOT),
€nocobbl noJlyveHust. Psj ak THUBHOCTH METaJIJIOB.

Conu (cpefiHHE): HOMEHKJIATyPa, CNOCOObI NOAYHEHUS],
B3aHUMO/IeICTBUE COJIEN C META/JIaMH, KUCJIOTaMH, 1lleJIo4aMU U
COJISIMU.

l'eHeTHYecKas CBSA3b MEX/Y KJIacCaMU HEOPTraHUYEeCKUX
coepuHeHUH. ['eHeTHYeckre pabL [IoHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUsA. XUMUYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTaMU U 11leJI0OYaMHU.
PasnoxeHue npy HarpeBaHUMU.

AemoHcTpauumn

06pa3sibl HeOpraHW4YeCKHX BelleCTB Pa3JIM4YHbIX K/IaCCOB.
BsaumogeiicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(II).

Peaxius HeHTpaM3aLUU.

BbITecHeHue 0JHOTO MeTaJ/l/Ia [PyTMM U3 pacTBOpa COJIH.

Na6opaTtopHbie 1 NpakTUYeckue paboTtbl

JlabopamopHbie onblmbil:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[loslyyeHre HepaCcTBOPUMBIX OCHOBaHUH.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBAaHUH C KUCJOTaMH.
Paznoxenue rugpokcuzga megu(1l) npu HarpeBaHuw.
IIpakmuueckas paboma:

Ne 7. PemieHue 3KCrepUMeHTaJIbHBIX 3334 10 TeMe «OCHOBHBIe
KJ1acChbl HEOPTaHUYeCKUX COeIMHEHUM».

BbiyucneHusi
— 10 YpaBHEHUAM XUMHUYE€CKUX peaKum?I

OrnpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COSIMHEHHH 1O Ma0JIoHY.
CocrapiieHHe CXeM CTPOCHHUS OCHOBHBIX KIIACCOB HEOPIaHMYECKUX COCANHEHUI Ha
OCHOBE OIPEJICNICHHS.

CocrapieHre (HOpMyIT OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCJMHEHMI 1 Ha3bIBaHUC
UX [0 MEXKIYHAPOIHOW M TPHBHAIILHOI HOMEHKIIATYPE C HCIIOJIb30BAHHEM
OIpe/ieTIeHNs] ¥ Ta0JIULbI PACTBOPHMOCTHL.

KnaccudunupoBaHye U3ydaeMbIX BEIECTB [0 COCTaBY M CE0UCMEaM C OOPON Ha
OIIpE/ICIICHHUSI, CXEMBbI M TAOJIHILy PACTBOPHMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHUecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCITHHEHHI MO/l PYKOBOJICTBOM IEIarora.
TIporHo3upoBaHHE CBOMCTB BEIIECTB HA OCHOBE OOIINX XMMHYECKUX CBOWCTB
M3Y4SHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCS C HCIIOJIb30BaHHEM
cxeMmbl « eHeTHYeCKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX
COEIMHEHUI) 0] PyKOBOJCTBOM Iearora.

CocrapieHre MOJIEKYIPHBIX YPAaBHEHHI PEaKIHil, MILTIOCTPUPYIOIINX X HMHYECKHE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NOMYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
IPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#t Ha BepOATBHYIO CXeMY B KAUeCTBE 3PUTEINILHO OMOPBHI.

CocrapiieHre MOJICKYJISIPHBIX YpaBHEHHUI pEaKIHii [0 CXeMaM C TPeIBAPUTEILHBIM
00CyXJIeHHEeM BBIOOpa pearnupyoinX BEelecTB.

BrlunciieHHe [0 YpaBHEHHSIM XMMHYECKHUX PEeaKLyil KoIndecTBa, 00bEMa, Macchl
BELIECTBA I10 KOJIMYECTBY, 00BbEMY, MAacce PEareHTOB WK MPOAYKTOB PEaKLUH 110
ANITOPHTMY.

ITnaHupOBaHKE U OCYLIECTBICHHE HA IPAKTHKE XUMHUYECKOr0 IKCIIEPUMEHTA U
HaOMIOICHHUS TIOX PYKOBOACTBOM YUHUTEIIS.

DopMyTHpOBaHKE BBIBOJOB M0 Pe3y/IbTaTaM IKCIEPUMEHTA C UCIIONB30BAaHHEM
OTOPHBIX CJIOB.

DopMyIHpOBaHKE ¢ OMOLIBIO EJAarora 1 BEIMOIHEHHE IPABUI Oe30MacHoi paboTsI B
71a00paTOPHH MPHU HCIOIb30BAHHU XUMHYECKOH TOCY B 1 000PYIOBaHHS.
Vcrnonp30BaHue MPY BBIMOIHEHUH YIE€OHBIX 331aHHUH U B IpoLiecce
HCCIIeJOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYISIPHOI JIUTEPATyPhl XUMHIECKOT0
COIepIKaHMs, CIIPABOYHBIC MaTepHaIbl, pecypchl VIHTepHeTa, OCYILEeCTBICHHE BEIOOpa
107 PYKOBOJCTBOM IIE/Iarora.

BricTpanBanue pa3BEPHYTHIX MICHBMEHHBIX U YCTHBIX OTBETOB C OIOpOit Ha
nHPOPMALHIO U3 YIeOHHKA U CIPABOYHBIX MaTEPHAIOB, TPAMOTHOE UCIIONIB30BaHUE
H3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XMMHH € UCIIONb30BaHHEM IUIAHa,
OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3akoH u [leprognyeckas cucreMa XMMHYecKUX 31eMeHTOB /. U. MeH e ieeBa.
CtpoeHue aTOMOB. XMMHYecKasi CBsI3b. OKUC/IUTE/bHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 u)
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Tema 8. NMepuognuecKuii 3aKoH U
MNepuoanyeckana cucrema
XUMMUYECKUX 3/IEMEHTOB

A. U. Menpene-esa. CrpoeHue
atoma (7 u)

[TepBble MONBITKYU KJIaCCUUKALUU XUMUYECKHX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXO/JHbIX 3JIeEMEHTOB (1eJI0YHbIE U
11eJI0YHO3€eMeJIbHbIe METAJLJIbI, FaJIOTeHbI, UIHEPTHBIE ra3sbl).
InemeHmol, kKomopble 06pasyrom

am@pomepHbie okcudbl U 2uOPOKCUODIL.

[Tepuoauyeckuit 3akoH U [leproau-yeckas cucremMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MengesieeBa. [leproibl, rpynimsl,
noArpynmbl. Pu3nyeckuit CMbIC/ MOPSAAKOBOr0 HOMepa
3JleMeHTa, HOMEepPOB MepHo/a Y IPyIIbL.

Ctpoenue aToMoB. CocTaB aTOMHBIX A/iep. H30monbl.
JsieKTpoHBbI. CTpoeHHeE 3JIEKTPOHHBIX 060JI0YEK ATOMOB IEPBBIX
20 xuMHYeCKUX 371eMeHTOB [leprouyecKoi cucTeMbl

/. U. MeHienieeBa.

XapaKTepUCTHKAa XMMHUYEeCKOT0 3JIeMeHTA 110 ero M0JIOKEHUIO B
[lepuoauyeckoii cucreme /l. . MeHpesnieeBa.

3akoHomepHOCMU U3MEHEeHUsl c80licma 3/1eMeHmMo8 MaablX
nepuooos u 2/a8HbIX nodepynn 8 3agUcCUMOCmu 0m amoMHo20
(nopsidkos020) Homepa.

3HaueHue llepuoduueckozo 3akoHa u [lepuoduyeckoli cucmembl
XUMUYECKUX 3/1eMeHmMOo8 0151 pa3eumusi HaQyKu U NpaKkmuku.
A. H. MeHdenees — yuéHblil, nedazoe u 2parc0aHuH.

AemoHcTpauumn

KopoTkonepuojHas v AJIMHHONIepUOXHAsA GOPMBI
[Teproauveckoi cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

. 1. MengeneeBa.

O3HaKOMJIeHHe € 06pa3LiaMy MeTaJIOB U HEMETAJIJIOB.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl

JlabopamopHblii onbim:

B3auMogelicTBHe r'HAPOKCHAA [IUHKA C PAaCTBOPAaMU KUCJIOT U
nieJioyen
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PackpbIBaTh CMbIC/I TEPHUOAUYECKOr0 3aKOHA 110/, PYKOBO/ICTBOM I1€Jlarora.

[ToHMMaTh CyLeCTBOBAaHUE NEPHUOANYECKON 3aBUCUMOCTH CBOUCTB XUMUYECKHUX
3J1IeMeHTOB (M3MeHeHHe PaiuyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJIMHEHHUH OT MOJIOKEHUSI B IEPUOJUIECKOM CUCTEME U CTPOEHHUS aTOMa C
UCI0JIb30BAaHHUEM CXEM U TAGJIHLL.

YcTaHaBAUBATh CBS3b MEXK/Y I10JI0XKEHUEM 3JIEMEHTA B [IEPUO/INYECKON CUCTEME
Y CTPOEHHEM ero aToMa (CocTaB U 3aps/ AApa, obliee YUC/I0 3JIeKTPOHOB U
pacnpejesieHHe UX 110 3JIeKTPOHHBIM CJ105IM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX COE/JMHEHUH 10
rpynmnam v nepuogam [leproanyeckoi CUCTEMBI € TOMOILBIO [TeAArora.
XapaKkTepu30BaTb XUMHUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/OB, KaJIHs,
KaJIbLIMs 110 UX MoJIoKeHUIo B [lepuoandeckoii cucreme /l. . MeHesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH MPU UCTIOJIb30BAaHUU
XUMHYECKOH MOCy/1bl M 060py/10BaHHUS 10/ KOHTPOJIEM Ie/iarora.

BoIcTpanBaTb pa3BEpPHYThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaLHIo U3 yYeOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHUH 110CJ1e
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30BaHUEM KJIHIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 33/JaHUH TEKCThI yyeOHUKa Iocie
CTPYKTYPUPOBAHUSI MaTepHaJia, ClipaBoYHble MaTepHabl ([leproanyecKkyto
CHUCTEeMy XUMUYecKHUX 3yieMeHTOB /. U. MeH/iesieeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CoJiel B BOZie, 3JIEKTPOXUMHUYECKUH psJl HANPsHKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoliecce
UCcJIeloBaTeIbCKOM JiesiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO0 JIMTEPATypy
XMUMUYECKOT0 COJiepKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa mog,
PYKOBOJCTBOM leiarora



Tema 9. Xumunueckas cBasb.
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLuun
(84)

9 KJIACC

InekmpoompuyamesbHOCMb aTOMOB XUMUYECKHUX 3JIEMEHTOB.
XuMU4YecKasi CBsI3b (MOHHasI, KOBaJIEHTHAsI MOJISIpHAst U
KOBaJIEHTHasl HEMoJIIpHasi).

CTeneHb OKUCJIEHUS.

OKUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS M BOCCTaHOBJIEHUS. OKMCIMTENU U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCAMTENbHO-BOCCTAHOBUTE/IbHBIE PEAaKI|UU: TOPEHHE,
peakL Uy pasyioKeHus, CoeJUHEHUS

(2 4 B HEHEMIO, BCeTo 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH M0/ PYKOBO/[CTBOM I1€/Jarora.

OnpeaensiTh BUJ XUMUYECKOU CBSI3U B COeIUHEHHUH C UCII0JIb30BAHUEM CXEM.

OnpeaensiTh CTENEHb OKUCIEHUSI XMMUYECKOT0 3JIeMeHTA 110 GOopMYy.Jie ero
CO€eJIMHEHUS C UCI0JIb30BaHUEM aJITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCAUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTh HPOLLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHHS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIsITh ypaBHEHHE OKUCJIUTENBHO-BOCCTAHOBUTEIbHON PeaKIMH M0
aJITOPUTMY pa36opa OKUCJIUTETbHO-BOCCTAHOBUTEIbHON PEAKLUH.

Hcnosib30BaTh NPU BHINOJTHEHUH yYeOHBIX 33JJaHUH TEKCThI y4eOHMKa [10CIe

CTPYKTYpUPOBaHUsI MaTepHaia, ClipaBoOYHble MaTepHasibl (IepHOANYECKYI0
CUCTEeMY XUMUYecKHUX 3jieMeHTOB /. . MeH/iesieeBa, Tab/IMIy pacCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMHUYECKUH psifl HallpshKeHUH
MeTaJlJIoB).

MpumepHble TeMbI,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbl,

M KOZIMYECTBO YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOe coaepKaHue

OCHOBHblE BUAbI AEATENbHOCTU
obyualowmxca

Pasgen 1. BemecTBo ¥ xXMMHYecKue peaknyu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kiacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckast cucTeMa XMMHYECKUX
asemeHTOB /I. 1. MeHzeeeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHUH CBONCTB XMMHUYECKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/IOB, KaJlvd, KaJbL U U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKol cCUCTeMe U CTPOEHHEeM UX aTOMOB.
Knaccudukanuus 1 HoMeHKJIaTypa HeOpraHUYeCKHX BellecTB
(mexayHa-poAHas U TpUBHaJIbHAs). XMMUYeCKHe CBOMCTBA
BelleCTB, OTHOCAILUXCA K pa3/IMYHbIM KJlacCcaM HeopraHU4eCcKUx
coeIUHEHUH, UX TeHeTHYeCKasi CBsI3b HEOPTaHUYECKUX BellleCTB.
CTpoeHHe BelllecTBa: BU/Abl XMMHUYECKOU CBA3U U TUIIbI
KPHCTa/L/IMYeCKUX PeIETOK. 3a8UCUMOCMb C8OLICMS 8ewjecms om ux
cmpoeHusl.

JleMoHCcTpanuu

1. Moze 1M KpUCTA/IZIMYeCKUX PelUIETOK HeOpraHM4eCKHX BellleCTB.
2. KopoTkonepuoiHasi U JJIMHHONIEpHOAHAsA POPMBbI
[Teproauyeckoi cucTeMbl XUMUYECKUX 3/IEMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOAOB, Kalus U
KaJbLIusl 110 UX oJIoxkeHUI0 B [lepruoauyeckoii cucteme /. U. MeHjesieeBa ¢
OIOpPOM Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HEOpPraHUYeCKHe BellleCTBA U3yUYeHHBIX
KJIaCCOB C OTOPOM Ha cxeMy, TabJIMIy paCTBOPUMOCTH.

OnuceiBaTh 0611Me XMMHYECKHe CBONCTBA Bell|eCTB Pa3/IMYHbIX KJIacCOB,
NOATBePXAAaTb CBOMCTBA NpUMepaMU MOJIEKYJISIPHBIX YpaBHEHU I
XUMHUYECKHX peaKLUH ¢ ollopoi Ha cxeMy.

OnpesensiTb BUA XUMUYECKOM CBA3U Y TUI KPUCTALJIMYECKOHN pelIéTKH
BellleCTBa C OITOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUS I0CjIe
npeJiBapUTeIbHOTO0 pa3bopa.

BbicTpanBaTb pa3BEpPHYThbIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIoB, PaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHH.

HWcnosib30BaTh NpU BBINOJHEHUH YUeOHBIX 3alaHUH U B ITpoliecce
HCC/Ie/l0BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 COJiepKaHUs, CIpaBOYHble MaTepHaJibl, pecypchbl UHTepHeTa
[0/l pyKOBOJCTBOM IleJjarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMUMHUYEeCKHUX peaKIui
(44)

Knaccnukanus XuMUYeCcKHUX peakIiui 1o pasIMyHbIM IpU3HaKaM
(o 4Kcay 1 cOCTaBY Y4aCTBYIOLIUX B PeaKIUH BELEeCTB, N0
mens1080My 3gpghekmy, no usMmeHeHuo cmeneHell OKUCAeHUsl
XUMUYECKUX 3/1eMeHIM08, N0 06pamumMocmu, no y4acmuro
Kamasauzamopa).

IK30- U 3HdOMmepMuveckue peakyuu, mepMoxuMu1ecKue ypasHeHusl.
Ioxsimue o ckopocmu xumuueckoil peakyuu. [IoHsimue 0 20MO2eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeO6PAMUMBbIX XUMUYECKUX peakyusix. [Ionsmue o XumMu4eckom
pasHogecuu. Pakmopul, 8ausIOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u No10iceHUe XUMUYECK020 PA8HOBECUSI.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIIMU (3IeKTPOHHBIN
GaJlaHC OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peaKLyu).

JeMoOHCcTpauuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT PA3TUIHBIX
daKTopoB.

2. BospelicTBUe KaTaJn3aToOpa Ha CKOPOCTb XUMUYECKOM peaKLUU.
3. [IpuMepbl HEOOPATUMBIX U 06PATHUMBIX PEAKIUH.

4. CMelleHUe paBHOBeCUSl XUMUYECKOM peaKI1H.

BuruuciaeHus
— KOJIMYEeCTBA BelleCTBa, 00'bEMa 1 MaCChl peareHTOB WJIH
MPOAYKTOB IO YPAaBHEHHUSIM XUMUYECKUX PeaAKIIHI

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHUH U IPUMEHATb 3TH NOHATHUSA IPU
OIMCaHWH CBOMCTB BeILleCTB U UX IpeBpalleHUH.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKI My 110 pa3IMYHbIM NPU3HAKaM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHY€ECKOH peakIuy OT pa3IMYHbIX
$aKkTOpOB 10/ PYKOBOACTBOM YYUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAaHUA XMMUUYECKHX ITpeBpallleHUuH B
pas/IMYHBIX YCI0BUAX N1OCJIE IPeABapPUTEIbHON PabOThI.

OnpezieniTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJIAATh 3/IEKTPOHHBIN GaJlaHC peaKIuH.

[Ipor3BOAUTH BBIYUC/IEHUA [10 XUMUYECKUM YPaBHEHHUSAM 10 Q/IFOPUTMY.

BbicTpauBaThb pa3BEépPHYTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha
uHbOpMaLMIO U3 y4e6HMKA U CIPAaBOYHbIX MaTEPHaJIOB, FPAMOTHO
MCI0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN annapaT Kypca XUMUH I0CJIe
Ipe/iIBapUTEbHOI0 CTPYKTYPUPOBaHUS MaTepHaIa.

Hcnosib30BaTh NpU BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce

HCCJIeIOBATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMUYECKOT0 COJiepKaHus, CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHeTa
IocJie KOHCYJ/IbTallMH C Ie1aroromM.
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TeMa 2. J/IeKTpOJIMTHYECKast
AUuccouManusi. XMuMH4YeCKHe
peaknyy B pacTBOpax

(84)

Teopusi 3/IEKTPOJUTHIECKON JAUCCOLMALUU. IJIEKTPOJIUTHI U
Hea3JIeKTpouThl. KaTHOHBI, aHHOHBI. MexaHu3m duccoyuayuu
geujecme ¢ pas3/uUYHbIMU 8UJamMu XuMuyeckoli cessu. CmeneHb
duccoyuayuu. CulbHbIE U C/1a0ble 3JEKTPOJTUTHL

Peakuu MOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUs peaKLHi.

XUMUYECKHe CBOMCTBA KUCJIOT, OCHOBAHUMN U COJieH B CBETe
MpeJCTaB/JeHUH 006 3/IEKTPOJTUTUIECKOH qucconuanuu. Cpeaa
pactBopa. [IoHsATHE 0 TUAPOJIH3E COJIEH.

KayecTBeHHbIe peaKIIUM Ha KATHOHBI

Y aHUOHBI : XJIOPU/JI-, 6POMU/], HO3U/-, CYJIbAT-, KapOOHAT-,
cuukaT-¢$ochaT- aHUOHbI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHMUS,
MarHusl, KaJbl¥sl, aJIOMUHUSA, Kesie3a 2+, 3+, I[MHKa,
MPHUCYTCTBYIOIIYE B BOAHBIX pACTBOPAX..

JleMoHCcTpanuu

JJeKTpUdeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; JBUKEHHE
HOHOB B 3JIEKTPUYECKOM I0JIE.

OnbITHI, WIIIOCTPUPYIOLIMeE TPU3HAKHY TPOTEKAHUS peaKui
HOHHOTO 06MeHa.

OnbITHI 1O ONpe/ieJIEHUIO CpeJibl B pacTBOPaXx coJsiel (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOPUAA [[MHKA).

JlabopaTopHble U IpaKTUYeCKUe

pa6oTsI

JlabopamopHblii onbim:

Ne8Peaknuy HIOHHOTO 06GMeHa B pacTBOPaXx 3JIEKTPOJUTOB:
cynbdaTa meau(Il)

Y WEJI0YHY, KapOOHATa HATPHS U COJITHOU KUCJIOTHI, pEaKIus
HeUTpa/M3aLuy Mex /1y TUAPOKCH/IOM KaJNs U COJITHON KUCJI0TOH.
Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBoOpeE.

IIpakmuueckasi paboma:
Ne 1. PemeHue akciepMMeHTa/IbHbBIX 3a/a4 [10 TEMe.

Buvruuciaenus
— 110 ypaBHEHUSIM XUMHUYECKHX PeaK[ Ui

PacKpbIBaTh CMbIC/I U3yYaeMbIX IOHSATHH, 2 TAK)XKe CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOU AUCCOLHMAIIMY C OIIOPOH Ha CXeMBL

OOBACHATb IPUYHUHBI 3JIEKTPOIPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOIIIbIO IleJjarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, IIeJIOUel U CoJiel, oJIHbIe
Y COKpalléHHbIe HIOHHbIE yPAaBHEHUS XUMHUYECKHX peaKI[Ui HOHHOTO
oOMeHa.

[11aHUPOBATh U OCYLIECTBJIATH Ha MPAaKTHKE XUMUYECKHe SIKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBO/IbI 10 Pe3yJ/ibTaTaM 3KCIIepUMeHTa
nocJie npeiBapUTeJbHON paboThL

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a6OpaTOpUu NpU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/Ibl ¥ 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTE BHIYUCIEHHS 10 XUMUYECKHUM YPaBHEHUSIM.

BoicTpanBaTb pa3BEépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPO Ha
MH}OopMaLHIo U3 Y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XMMHU 110CJ1e
npeJBapUTeJbHOIO CTPYKTYPUPOBAHUA MaTepHaa.

Hcnosib30oBaTh IMPH BbINTIOJTHEHUH y'-1e6H131x 3aaa1—114171 H B IIponecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHUYECKOT0 COJiepKaHMUsl, CIpaBOYHbIe MaTepHaJibl, pecypchl UHTepHeTa
1ocJie KOHCY/IbTAallUH C IIejaroroM.

Paspen 2. HemeTas1/ibl U UX cOeAUHEHUA (24 1)
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Tema 3. O61aa
XapaKTepUCTHUKA XUMHUYECKUX
3sieMeHTOB VIIA-rpynnsl.
T'asiorens!

061as xapaKTepUCTHKA raysioreHoB. 0COGEHHOCTH CTPOEeHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /I HUX CTENEHU
okucaenus. CtpoeHue U GU3UYECKHE CBOWCTBA NPOCTHIX
BeIL|ECTB — raJIoreHoB. XUMHUYECKHE CBOMCTBA HAa NPUMepE XJ10pa

OOBSICHATD 06u_u/1e 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB HEMETAJIJIOB U UX
COG,C[I/IHeHI/Iﬁ B IIpeJeJsiaX MaJibIX NIEPHUOA0B U IVIAaBHBIX NOATPYIIIT
l'[epylo;mqecxoﬁ CHUCTEMbI XUMHU4YECKHX 3JIEMEHTOB C y‘{éTOM CTpOEHUA UX
ATOMOB C UCII0JIb30BaHHWEM CXEMBbI.

(44) (B3auMo/eHCTBYUE C MeTA/IaMU, HEMeTa/JIaMHU (BOZOPOJIOM U XapakTepusoBaTb GU3NYECKHE U XUMHUUECKHE CBOMCTBA IPOCTbIX BELECTB

KHUCJI0pozoM), wenouamu). XaopoBogopo. CossiHast KUC/I0Ta, rajioreHoB (Ha IpUMepe XJ10pa) U CJI0KHBIX BELIECTB (XJI0pOBOJOPO/a,
XUMUYECKHE CBOUCTBA, NoJ1yYeHue, TpuMeHeHue. KauecTBeHHbIe XJIOpU/IA HATPUsI), CIOCOOBI UX MOJIyYEHUS], IPUMEHEHHUE U 3HAYEHHE B
peakL U1 Ha raJloreHU/-UoHbL. Jeticmaue x10pa u x10po8odopoda Ha HPUPO/IE U )KU3HU YEJIOBEKA [T0CJIE CTPYKTYPUPOBAHUS MaTepHaJia.
0p2aHusMm 4es08ekd. BaxxHeHIIMe XJIOPU/bI U UX HAX0XK/EHUE B OnpeJie/IsiTh TaJIOTeHU/I-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUILbI
npupoze. "XapakTepHble peaKLU1 Ha aHUOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMUYECKHE KCIIEPUMEHTHI,
JleMoHCcTpanuu

HPOBO/JUTh HAGJIIO/IEHHS, JIe/IaTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEHTa
BuieoMaTepuasbl: raJoreHbl U UX COEJUHEHUSI. M
110CJIe Ipe/JBAPUTEIBLHOM pabOThI.
06pa3sibl XJT0PUIOB.
JlaGopaTopHbie U NpaKTU4YecKre paboThbl
Jla6opamopHbwlil onbim:
PacnosHaBanue xJ10pHUA-HOHOB.
IIpakmuueckas paboma:
Ne 2. [TostydeHHe CONAHON KHUCIOTBI, U3y4eHue eé CBOMCTB.
Buruucaenus
110 ypaBHEHUAM XUMHUYECKHUX peaKLHi.
Tema 4. O6mas 061as XxapaKkTepUcTHKa 3/1leMeHTOB VIA-rpynmnbl. Oco6eHHOCTH O6BACHATD 061IIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-

XapaKTepUCTUKA XMMHU4YeCKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuA (5 4)

CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsieHus. CTpoeHre U pU3NUecKre CBONCTBA TPOCTHIX

BeIl|eCTB — KHCJI0POJA U CephbL

AnnorponHble MogUUKALMY KUCI0POAA U cepbl. XMMUYeCKHe
CBOMCTBa cepbl. B3aumo/ielcTBYE ¢ HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa/l/IaMH, KOHLIEHTPUPOBAaHHBIMH a30THOH U
cepHo# KucjaoTaMu. CepoBoJopo, CTpoeHue, pusndeckue

IPyNIbI U UX COeJUHEHUH
C y4ETOM CTPOEHHS UX aATOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHHe pasilyCcoB B
noArpymmnax”.

XapakTepu3oBaTh pU3NYECKHE
Y XMMHUYeCKHe CBOWCTBA IPOCTOr0 BELIECTBA CEPhI U €€ CoeAMHEHUH
(cepoBOZOPOJA, OKCHOB CEPBI, CEPHON KUCIOTHI, CYJIbGATOB), CIOCOGHI UX
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Y XMMUYeCKUe CBOUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJ/IbHBIE).
OKcH/ibl cepbl KaK NpeCTaBUTEH KUCIOTHBIX OKCHAOB. CepHast
KHCJI0Ta, GU3NYecKre U XMMUYeCKHe CBOMCTBA (0611ue Kak
npe/CTaBUTES KJlacca KUCIOT U cheyugduveckue), IpUMeHEHHE.
CepHUCTaAs KUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
nosay4eHust cepHol Kucaomsl. Annapamsl u npomekaroujue 8 Hux
npoyeccol (Ha npumepe npou3eodcmea cepHoll Kuc10mol).

CoJii CepHOM KHCJIOThI, KaueCTBEHHAsl peakIiys Ha CyJibdaT-HoH.
Haxox/ieHue cepbl U €€ coeIMHEHUH B TpUpo/ie. Xumuueckoe
3azpsi3HeHue oKpyxcaroueli cpedvl coedUHeHUSIMU cepbl (KUCA0MHble
dodxcdu, 3azpsi3HeHUe 803dyXa U 8000EM08), CnOCobObI e20
npedomepawjeHusl.

JleMoHCcTpanuu

Konneknuu (BugeomMaTepyasbl): cepa v eé coeJUHEHMUS.
O6yr/aiMBaHMe caxapa 1o/, ieicCTBUeM KOHIeHTPUPOBaHHOM cepHOM
KHCJIOTHI.

JlaGopaTopHbie U NpaKTHYeCcKHe paGoThbl
JlabopamopHbie onbimbl:
O6HapyxeHue cy1baT-NOHOB.
B3aumogelicTBue pa36aBieHHON CEpHOM KUCJIOTHI C [IUHKOM.
Buruucaenus
10 ypaBHEHUSIM XUMUYECKUX peaKIUi

HOJIy4YeHUs], IPUMEHEHHUE Y 3HAaYeHHe B IPUPO/JIE U XKU3HH YeJIOBeKa C
OMOpPOM Ha CXEMY U IJIAH.

OnpefeasiTh HAUYHE CyIbHAT-HOHOB B PACTBOPE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C IEPepaboTKOH
COeJIMHEHUH cepbl [T0C/IE CTPYKTYPUPOBAHUS MaTepUaJia.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
HPOBOJUTb HAGJII0/IEHHUS, [IE/IATh BbIBO/IbI [10 pE3yJ/IbTaTaM 3KCIEPUMEHTA.

CnenoBaThb paBuJIaM 6e30nacHOM paboThl B 1a6OpaTOpUu NpU
MCINO0JIb30BAHUH XUMUYECKOU OCY/Ibl U 060PYA0BaHHUS 10/ PyKOBOJCTBOM
nejarora.

[Ipor3BOAUTD BBIUMC/IEHHS 10 XUMUYECKUM yPaBHEHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH YUeGHBIX 33/JaHUN TEKCThI yYe6HHUKA,
CIpaBoYHble MaTepHaJbl ([IepuoJUIecKy0 CUCTEMY XMMHUYECKHX
asneMmeHTOB /. . MeHzeieeBa, Tab1MLy pacTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh IPpU BBINTOJIHEHU U y‘-IeﬁHle BaﬂaHI/lﬁ U B IIpolecce
UCC/IeJ0BaTe/IbCKON J1esiTe/IbHOCTY HayYHO-IOMYJIPHYIO JINTEPATypy
XHMHUYECKOT0 CO/IEPXKaHUS, CIPABOUHbIE MaTepHaJibl, pecypchl MHTepHeTa
10cJ/ie KOHCYJIbTaLUH C Ie]aroroM
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Tema 5. O61aa
XapaKTepUCTHUKA XUMHUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coefuUHEeHUA

(74)

061as XxapaKTepUCTHKA 3j1eMeHTOB VA-rpynnbl. OcoGeHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUpojie, U3UIeCKHe U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B Npupo/e.

AmMmuak, ero pusnyeckue U XMMUYECKHE CBOMCTBA, OJyYeHHE U
npuMeHeHue. Cosiu aMMOHUS, UX PU3UYECKHE U XUMHYECKHEe

CBOﬁCTBa, IIpUMEHEHUE. KavecTBeHHas peakurd Ha HOHbl aMMOHMUA.

A3zoTHas kucs0Ta, €€ U3nUecKre U XUMUYECKHe CBOKCTBa (061ue
KakK NpeJicTaBUTeJIs KJacca KUCIOT U cneyugduyeckue). Asomucmas
Kucaoma. Hcnoav308aHue HUMpAmMos u coetl aMMOHUS 8 Kayecmeae
MUHEpabHbIX Y0obpeHUll.

XUMHYeCKOe 3arpsi3HEHNE OKPYKaloLel cpe/ibl COeAUHEHUSIMHU
a30Ta (KUCI0THBIE JOXK/IY, 3arpsi3HEHHE BO3/[YXa, TOYBbI U
BO/I0MOB).

®docdop, arromponuwvie modugpukayuu pocgpopa, dusnyeckue U
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, pusnyeckue u
XUMHUYecKHe CBONCTBa, noyveHue. KauecmeeHHas peakyust Ha
docpam-uoHwL.

Hcnoav3osanue pocghamos 6 kauecmee MUHepa1bHbIX YO06peHULL
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB PpochaTaMu.

JleMOHCcTpauuu
Konnexnuu: pocdop 1 ux coefUHEHUS.

B3aumogelicTBre KOHIIEHTPHPOBAHHON a30THOM KUCJIOTBI C MeJbIO.

JlaGopaTopHbIe U NPaKTH4YeCKHe paboThI

JlabopamopHbie onblmul:

1. BsauMogencTBHE coJiell aMMOHUS C IEJI0YBIO.

2. O3HaKOMJIeHHe C 06pa3aMu a30THBIX U pocPOPHBIX yA06PEHUH.
IIpakmuueckasi paboma:

Ne 10. [TosryyeHue aMMHUaKa, U3y4yeHHue ero CBOMCTB.

Buruuciaenus
110 YpPaBHEHUAM XUMUYECKUX PeaKLI NI

OGBACHATD 001ME 32aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3/1eMeHTOB VA-
IPYIIIBI U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELECTB
asoTta u pocdopa 1 ux coeJUHeHUI (aMMHUaKa, cojleit aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u ocdopHoi KUCIOTEHI,
docdaToB), ciocobbl MX NOJIyYeHHs], IpUMeHeHH e Y 3HaueHUe B Ipupoje
Y ’KM3HU 4YeJIOBEKA C UCI0JIb30BAHUEM CXEMBL

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Ta6/MLbl "XapaKTepHble peaKliMM Ha KaTHOHbI MU aHUOHbI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAXOXKEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpyKarolel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOJAUTH HAOJIIOJIEHUS, JIeJIaTh BbIBO/bI I10 PE3YJIbTaTaM 3KCIIEPH-MEHTA.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThbl B Ja6opaToOpuu NpU
MCIO0/Ib30BAHUH XMMHUYECKOM Nocy/ibl M 060pyA0BaHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUYE€CKUM YPABHEHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKa,
CIIpaBOYHbIE€ MaTepHUaJibl (nepno;mqeacy}o CUCTEMY XUMHUYECKUX
asnemeHTOB /I. . MeH/esieeBa, TabIMIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Yy4eOHBIX 33/JaHUH U B IIpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-ITONMYJIIPHYIO JINTEPATYPY
XMMHYECKOI0 COZIeP>KaHMs, CIPaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
T110CJIe KOHCYJIbTAllUH C [IeJaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€eCKHX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa v KpeMHMH M UX

Yriepog, aJuioTponHble MogubUKaL UK rpaduT, aaMas.
B3aumogeicTBHE ¢ META/IAMH, HEMETAJ/IIAMH,
KOHLIEHTPHPOBAHHBIMU a30THON U CEpPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoJe, PU3nyecKre U XUMUYeCKHe

OO6BACHATD 0611IHIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COeIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yrJIepoJia ¥ KPEMHHUS U UX coeJuHeHUH (OKCHI0B YTJIEPOJa, YTOJIbHON
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CoeMHEHUA
(84)

cBoiicTBa. Afcop6biusi. KpyroBopoT yrjiepoja B IpUpoO/e.

OKcu/ibl yriiepoa, ux Gusuveckre 1 XAMUYECKHe CBOHCTBA, UX
JIefCTBHE Ha JKHMBbIe OPraHU3Mbl, TOJIyYEHHE U TPUMEHEHHE.
IJKo.102u1eckue npobaemMbl, C8s13aHHble ¢ 0Kcudom yeaepoda(lV);
a2unomesa 2/106a/15H020 NomenJeHusl KAUMama,; napHuUKosbll
agpgdexm.

YrosibHas KUCJIOTA U €€ COJIH, UX QU3UYECKHe U XUMUYECKHe
CBOJCTBA, OJIy4eHHe U TpUMeHeHHUe. KauecTBeHHast peakius Ha
Kap6OHAT-UOHBL

IlepgoHauabHble NOHAMUSL 06 Op2AHU4ECKUX 8ewecmaax KaK o
coedUHEeHUSIX yeaepoda: 0CO6eHHOCMU cOCmasa U CmpoeHusl.
ToHsimue 0 6u0/102uYecKU 8AXCHBIX BEWECMBAX: HUPAX, 6eJKaX,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHU4ecKux U
HeopaaHu4eckux coeOuHeHull.

KpemHnutl, ezo gpusuueckue u xumuieckue cgoticmesa (Ha npumepe
e3aumodelicmausi ¢ Memaaaamu U HemMemasaaamu), noayveHue u
npuMeHeHue 8 31eKMpPOHUKE.

CoeduHeHus1 KpemHus 8 npupode. O6wue npedcmassieHusl 06 okcude
kpemHus(IV) u kpemHuesoll kucaome. Cuaukamol, UX UCNO16308aHUE
8 6bimy, MeduyuHe, npoMblulieHHocmu. BadxcHeliwiue cmpoumensHule
Mamepuasbl: Kepamukd, Cmek0, YeMeHM, 6emoH, Heae306emoH.
Ipo6.aembl 6e30NACHO20 UCNOAb308AHUS CIMPOUMEALHBIX
Mamepuasnos 8 N08CedHe8HOU HCU3HU.

JleMOHCcTpauuu

MoJien KpyCTaJIMYeCKUX PELIETOK aiMa3a, rpadrTa, MOJIEKYJIbI
dynnepena.

Apcopbuus pacTBOPEHHBIX BElleCTB aKTHBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasbl: CUIMKAaTHAS IPOMBIILLJIEHHOCTb.

Mogenu MoJIEKYJ1 OpPTaHUYECKHUX BEILeCTB.

JlaGopaTopHbIe U NPpaKTH4YeCKHe PaGoThI

JlabopamopHblii onbim:

KavecTBeHHas peakiiysi HA KApOOHAT-HOH.

Ilpakmuueckue pabomut:

Ne 11. [losiyyeHue yrjieKUCJI0ro ra3a u u3ydeHue ero CBOMCTB.
KauecTBeHHast peakl|is HA Kap6OHAT-HOH.

Ne 12. PemieHue 3KciepMMeHTa/ bHbIX 3a/1a4 10 TeMe «HeMeTasibl».

BuruuciaeHus
110 YpaBHEHHUAM XUMHUYECKUX PEAKIIUH, eCJId OJJUH U3 peareHTOB
JlaH B BH/Ie BOJIHOT'O PaCcTBOpA C U3BECTHOU MaCCOBOH Jl0JIeil.

KHUCJIOTBI, KAP6OHATOB, OKCH/IA KPEMHHS], KPEMHUEBOM KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIyYeHUs], IPUMEHEHHE U 3HAaUYE€HHE B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpesensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOPe.

O6BACHATD CYLHOCTb 3KOJ0IMYeCKHUX TP06JieM, CBI3aHHBIX C HAXOXKJeHUeM
YTJIEKHUCJIOrO ra3a B OKpy»KalLiel cpefe.

WnmrocTpupoBaTh B3aUMOCBSI3b HEOpraHUYeCKUX COeIJMHEHUH yriiepojia U
OpraHU4YecKHUX BellleCTB M0/ PYKOBOACTBOM YUUTEIS.

[I1aHupoOBaTh U OCYIIECTBJIATh HA NPAaKTHKE XUMUYECKHe 3KCIIEPUMEHTBI,
IPOBOAUTL HAabJ/II0/leHUS, [ieIaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJjie npeiBapyUTeTbHOU paGOThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B 1JaGOpaTOpHUU IPU
MCI0JIb30BAaHUHU XUMHYECKOU OCy bl ¥ 060py/I0BaHHUS.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEeKCThI y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([leproanYecKyto CUCTEMY XMMHUYECKUX
asneMmeHTOB /I. . MeH/esieeBa, TabIMIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH psiji HAalpshKeHU
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C [1eJlaroroM.

Hcnosib30BaTh ITPH BbINTIOJTHEHUH y‘-Ie6HbIX 3a,aa1-11/1171 H B IIponecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 CoJiepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
10CJ/le KOHCY/IbTALlMH C I1eJaroroM.

Pazpen 3. MeTaslibl ¥ X coeguHeHus (20 u)
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Tema 7. O6111e cBOMCTBa
MeTaJ/I/IOB
(44)

0611as1 XapaKTePUCTHKA XUMHUYECKUX 3/IEMEHTOB — METaJIJIOB Ha
OCHOBAHHUH HX M0JIOKeHHUsI B [leproANYeCcKOl CHCTEME XUMHUYECKUX
asiemeHToB /I. U. MeHziesieeBa ¥ CTpoeHuUs1 aTOMOB. CTpoeHHe
MeTaJlJI0B. MeTasliMuecKasi CBSI3b U MeTaJInyecKasi
KpHUCTaJI/IMYeCKas peléTKa. JJIeKTPOXUMHUYECKUH PsJL
HamnpsbKeHUH MeTasioB. Dusnyeckre U XMMHUUYeCKHe CBOMCTBA
MeTaJI0B. 06ujue cnocobbl noyveHust Memannos. [loHsimue o
KOppO3UU Mema//108 U OCHOB8Hble CNOCOObI 3aWUmbl 0mM KOppO3uu.
Cnsasbl (cmasv, Yy2yH, 00paaroMuHUll, 6pOH3a), UX NPUMEHEHUE 8
6bmy U NPOMbIULAEHHOCMU.

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3MYecKUMU CBOMCTBAMMU.

Mogesiv KpUCTALINYECKUX PEIIETOK METAJIJIOB.
BusieomaTepuasibl: KOppO3us MeTaJJIOB.

JlaGopaTopHbie ¥ NpaKTU4YecKHe paboThbl

JlabopamopHbie onbimbl:

O3HakoMJIeHHe c 06pa3LaMHU CIIJIaBOB MeTaJlJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[UH MEeTaJlJla C KUCJIOTOU OT IPUPOBI
MeTaJsla.

Buruucaenus
— [0 YpaBHEHUSM XUMUYECKUX PeaKIuH, ecsiu 00uH u3 peazeHmos
codepaicum npumecu

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH OHATHUS IPU
ONUCAaHWUY CBOMCTB BELIECTB U UX IIpEBpalLeHUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 00111e GU3UUECKUE U XUMUYECKHUE
CBOMCTBA MeTaJJIOB.

XapakTepu3oBaTh 06111e c10cO6bl MOy4eHUs] MeTa/IJIOB [10CJIe
CTPYKTYpPUPOBaHUs MaTepHaa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B JaGOpaTOpUU TPU
MCI0JIb30BAaHUHU XUMHYECKOU OCy bl ¥ 060py/I0BaHHUS.

[IpoX3BOAUTH BBIUHC/IEHHS 10 XUMHUYECKUM yPaBHEHHSM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yuyeOHUKa,
cnpaBoyYHble MaTepHuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
asneMmeHTOB /I. . MeHeieeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh IMPH BbINTIOJTHEHUH y‘-Ie6HbIX 3aaa1—mfz’1 H B IIpornecce
MCC/Ie/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
nocJie npeJiBapuTeJbHONU KOHCY/IbTALMU C IIeJaroroM
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Tema 8. BaxkHelilne
MeTaJl/Ibl M X COeIMHEeHUA
(16 4)

[llesiounble MeTasLIbL [TosioxkeHue B [lepuouyeckoit cucteMe
XUMUYeCcKHUX 37ieMeHTOoB /[. . MeH/ie1eeBa, CTpoeHHe aTOMOB.
HaxoxzaeHue B mpupo/e.

dusnyeckue U XUMUYECKUE CBOMCTBA (Ha MpUMepe HATPUS U
Kanusi). OKCUZbl U TUAPOKCU/IbI HATPUs U Kasus. [[pumeHeHue
LIEJIOYHBIX METAJ/IJIOB U UX COEJUHEHUH.

lllesio4yHO3EeMeE/IbHBIE METAJLIBI MATHUHN U KaJIbIUH, CTpOeHUE
aToMoB. [Tosi0’keHue B [lepruoAnvecKoOd CUCTEME XUMUYECKUX
aneMeHTOB /I. . MeHpenieeBa. Haxox/jeHue B npupo/ie.
dusnyeckue U XUMHUYECKHeE CBOMCTBA. BaxkHelllve coeiluHeHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cOJH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Anromunuit. [lonoxeHue B [leprojuueckoil cucTeMe XUMHUYECKUX
asneMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupojie. Pusndeckre U XMMUYeCcKHe CBOUCTBA. AMpOTEpHbIE
CBOMCTBA OKCH/IA U TUAPOKCHU/IA.

Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxeHue B
Hepuo;u/lqecxof/i CUCTEeMe XUMHUYEeCKHUX 3JIEMEHTOB

/1. . MeHpeneeBa, ctpoeHre aToMa. Haxox/ieHre B ipupo/e.
dusnyeckre U XkMUYECKHe CBOUCTBA. OKCU/BI, THPOKCU/IbI U COJTH
xkesie3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

B3aumogeilicTBue HATPHs C BOJOH.

OkpallrBaHUe NJIaMeHH HOHAMU HaTpUA U KaJlusl.
OkpalrBaHUe MJIaMeHU HOHAMH KaJIbLIUsl.
B3auMo/ieficTBHe OKCH/IA KaJIbI[Us C BOJOM.
BuseomaTtepuasibl: ropeHUe Kesle3a B KUCIOPO/Ie U XJI0peE.

JlaGopaTopHble ¥ NpaKTH4ecKue paGoThl
Jla6opamopHbule onbimbl:

O3HaKoMJIeHHe C 06pasaMy aJlOMUHHS U €ro CIJIABOB.
AmdoTepHble CBOHCTBA TUAPOKCUAA ATIOMHUHUS.
KayecTBeHHbIe peakI}M1 Ha HOHBI JKeJie3a.
Ilpakmuueckue pabomvi:

Ne 13. PemeHue skcnepuMeHTaIbHBIX 33724 10 TeMe «MeTaJsLbI».

Buruuciaenus
110 YpaBHEHUSIM XUMUYeCKUX peaKI[Ui.

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJIJIOB B IPYINIax U UX COeIMHEHUH C yYETOM CTPOEHUS UX AaTOMOB.

XapakTepu30BaTh GU3UUECKHE U XUMHUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJlJIOB U UX COeZJMHEHUM (OKCHU/I0B, THPOKCHU/IOB, COJIel) € onopoi Ha
CXeMy, CIOCOOBI UX NOJIyYeHUs], IPUMeHeHUe 1 3HaYeHHUe B IPUPO/Jie U XKU3HU
YeJI0BeKa.

PacrnosHaBaTh ¢ HOMOIbIO Ka4eCTBEHHBIX PeaKI il HOHbI MeTa/VIOB (MarHus,
KaJIbliYsl, a/IIOMHUHUS, IIMHKA, XKeJie3a (2+), )kese3a (3+), Meau (2+) ¢
MCI0JIb30BaHMEM TabJiuIbl "XapaKTepHble peaKl M1 Ha KaTHOHBI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAaGJIIO/IeHYS, JleIaTh BBIBOABI 10 pe3y/IbTaTaM SKCIIepUMeHTa.

CrnenoBaThb IpaBUIaM 6e30MacHOM paboThl B J1JaGOPaTOPUU IPU
HCII0JIb30BAaHUH XMMUUECKOH TOCY bl U 060pYAOBaHUS.

[IpoX3BOAUTH BHIYUC/IEHHS 10 XUMUYECKUM YPABHEHHUSIM.

BoicTpanBaTb pa3BépPHYThle NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nH}OopMaLHIo U3 Y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPAaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh IMPH BBINTOJIHEHUH y‘-Ie6HbIX 3aaa1—114171 U B IIporecce
HICCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAyYHO-IIOMYJIIPHYIO JINTEPATYPY
XMMHYECKOI0 COZIeP>KaHMs, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJje npe/BapuTe/IbHOM KOHCYJIbTALlMH C [TeJaroroM

Pazpen 4. Xumus U okpy:xamonias cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHuaJibl B XKU3HHU
YesioBeKa

Hosvbie Mmamepuasisbl U mexHo/102uu. Bewecmsa umamepuasibl 8
noecedHe8HOU KHCU3HU Yes08eKd. XUMUS U 300p06b€. BesonacHoe
ucno/s1b308aHue sewjecmes u Xl,l.MLl"leCKl,lXpeaK'lﬂll:i 8 6blmy.

XapakTepu3oBaTb POJIb XMMHUH B Pa3JIMUHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHBIE BellleCTBa U MaTepHaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(34) IpupodHble ucmovHuku yese8000podos (y20.1b, npupodHblll 2a3, OGBACHATD yCJI0BUS 6€30I1ACHOT0 UCI0JIb30BAHUS BEILECTB U XUMHUYECKUX

Hedmb ), npodykmbsl ux nepepabomku, ux posb 8 6bimy u peaxIuii B GbITY.

NpOMbIULAEHHOCMU. AHanu3upoBaTh U KPUTHUYECKU OLIeHUBATh HHPOPMALIHUIO O BJUSHUU

OcHo8bl 3K0102UMeCKOll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue HPOMBILIEHHOCTH, CEJIbCKOT0 X035MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
okpyxcaroweli cpedsl (npedesbHO donycmumasi KOHYeHmpayust OKpY>KaIoLLEN Cpeaibl.

sewecms — II/IK). YMeTb 0Ka3bIBaTh NEPBYIO OMOILIb TP XUMHUYECKHX 03KOTaX U OTPABJIEHHUSX.
Posb xumuu 8 pewieHuUU 3K0.102u4ecKux NpooaEM. [IpUHKUMATh Y4acTUE B 0OCYKAEHUH TPOBIEM XUMUYECKOHN U 3KOJIOTUYECKOU

HaNpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYO TO3UIHIO 10 PO6JIEMe U
Hpe/ijlaraTh BO3MOXKHbIE YTH €€ pelleHHs C OII0pOi Ha UHPOPMAaLHIO U3
y4eOHHKa U ClIPaBOYHbIE MaTepHaJibl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyeld MporpaMMbl B TeMaTH4YeCKOM IJIAHUPOBAaHUU [JO/DKHBI OBbITh Y4YTE€Hbl BO3MOXXHOCTH HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
00pa30BaTeNbHbIX PECYpPCOB, SABJSMIMXCA y4eOHO-MeTOAUYECKUMU MaTepuanaMu (MyJbTHUMeAUHHbIe NMPOrpaMMbl, 3/J1eKTPOHHble YYeOHUKH U 3aJaYHUKH, 3JEeKTPOHHbIe
6106/ IMOTEKH, BUPTYaJbHble JJa60paTOPUH, UTPOBBIE MPOTrPaMMBbl, KOJJIEKIIUK LUPPOBLIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMBIMU JJIs1 06y4YeHUsI U BOCIIUTAHUSA
pa3JIMYHBIX IPYIIII 0J1b30BaTeNeH, MpeCTaBJeHHBIMHU B 3JIEKTPOHHOM (1M poBOM) BH/E U peau3yIILUMH AuJaKkThHieckrue Bo3aMoxkHOCcTH UKT, cofiepkaHre KOTOPBIX
COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUU.

2-l BApUAHT
TEMATHUYECKOE IINTAHUPOBAHUME

Bropoii BapuaHT NmpUMEPHOrO0 TEMATHYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, eciu oOydaromuecss ¢ 3[IP momywaror
oOpa3oBaHue B OT/ICNILHOM Kjlacce. B maHHOM BapHuaHTe mpejiaraercs:

- U3y4YEHHUE MaTepuala KPymHbIMHA OJI0KaMu;

- omepeskaroniee 00y4eHue;

- BOBMOXXHOCTh PUMEHEHUS 3HAHUH B PA3IMYHBIX YCIOBHUAX (MIEPEHOC 3HAHUI 110 aHAJIOTUHU OT OOUTUX CBOMCTB PA3IMUHbBIX
KJIACCOB BEMIECTB K OOIIMM H CIEIU(PUISCKAM CBONCTBAM KOHKPETHBIX BEIECTB), UTO YBEIUUUBACT OO CAMOCTOSTEILHOCTH
00y4JaromuXxcs MNPy U3YYCHUH HOBBIX TEM.

CoOmromaercst  JOTMKa  M3YYEeHHUS  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMPENENSIOTCA  CTPOSCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBIO, XUMUYECKON CBSI3bI0 U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, TUIOM KPHUCTAJUIMYECKUX PEUIETOK.
(Tembl: cTpoeHue aTOMa, CTPOCHUE BEIIECTBA, BAXKHEUIIIME TPEACTABUTENN TPOCTHIX U CIOKHBIX BEIIECTB, XUMHUUECKUE PEAKIIUN ).

N3MeHnenre miaHupoBaHus 10 pa3feiaaM U TEMaM COCTOUT B CIEAYIOLIEM:

- U3y4YEHUE OCHOBHBIX BOIPOCOB HEOPTAHWYECKOW XMMHUHU OCYIIECTBISIETCS B 8 Kilacce, OOJbIIE BPEMEHH BBIJICTSETCS Ha
nprMeHeHne 3HaHui B 9 knacce. M3 9 knacca B 8- mepeHocsaTcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX pEaKIui',
"DIEeKTPOIUTHYECKAS JUCCOLMALMsl. XUMUYECKUE PEAKIIU B pacTBOpax';
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- IepecTaHoBKa TeM, 9 kiacc: tema «Metamnel» nepea «Hemerannamuy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI €
METAJJIAMU U JIEr4e XapaKTepU3yIOT UX II0 CBOMCTBAM M IPUMEHEHHUIO;

- TiepepacrpeiesieHue COJepKaHusl OJHUX T€M B JIpyrue (pacKpbIBAaeTCs Ha KOHKPETHBIX MpHUMeEpax Ipyrux Tem). Tema
"XHMHS U OKpYXaroIas cpefa” pacKpbIBaeTCs Ha KOHKPETHBIX PUMEpax B paszaenax "'Mertamisl 1 ux coequHenus', "Hemeranbl
IV-VII rpynn u ux coegunenus";

- o0BeIuHEeHNE TeM (aeT OO0JIbIIEe BO3MOKHOCTEN JI UCIIOJIb30BAHMS CPABHEHUS — CXOJ/ICTBA U OTIM4YMiA; Tema «Kucnopoa»
u TeMa «Bomopony);

- BbIjIesieHue oTenbHbIX TeM (Tema «llepBoHauanbHbie MOHATUS 00 OpraHUYECKUX BEIIECTBAX»). BrlieneHue B OTAENbHYIO
TeMy, B KauecTBe "OyKBaps M0 OPraHUYeCKOW XMMHH", JaeT BO3MOKHOCTh YIIyOJsATh MOHATHUS: ONpEeNeHHs, KilacCuPuKanus,
OCHOBaHHUA I KilacCU(pUKAIMU, HOMEHKIAaTypa, OOIIMe CBOICTBA BEIIECTB, CTPYKTypa BEIECTBA, COCTaBieHHE (HOPMYJ IO
oO1elt popMyJie U 1o Ha3BaHUIO, HA3bIBAHKE BellleCcTBa MO (hopmysie. B aTom ciydae mporpaMMHbIi MaTeprall U3 XapaKTePUCTUKH
IVA moarpynmbl MOXHO JIOHECTH HE (PparMEHTOM KapTHHBI «OpraHUYECKHE BEIIEeCTBa», a KaK 4acTh 1ejaoro. Moxer ObITh
BbIieNieHa TeMa «[IpakTuKym» B KOHIIE IIEPBOIO U BTOPOTO r0I0B 00YUYEHUSI.

TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 rona o0y4yeHus)

Tembt Konuuectso yacos B ToM uncne HazBanus pabot

Ha KOHTPOJIbHbIE
pabotsl

Ha [PaKTHYECKUES
paboTs

Paznen «[lepBoHayanpHble XMMUYECKHE TOHATUAY, 144

Xumus — BaxkHasi 00J1acTh

1

2

TIpakruyeckas padora Nel « JlabopaTtopHoe 000pyHOBaHHE U IPHEMbL

€CTCCTBO3HAHUA U npaKTymecxoﬁ
ACATECIIbHOCTHU YCI0OBCKA.

o0palleHust C HUM)
TIpakruyeckas padora No2 «Ouncrka 3arps3HEHHON MOBapEeHHOMN conu"

2. BemecTBa 1 XUMHYECKUE PEAKIIUH. 7 - 1 TIpakruyeckas padbora N3 «[Ipu3Haku MpoTEKaHUS XUMHUYECKHUX PEAKIIUi»
3. KonudecTBeHHbIE OTHOLICHHS B 3 1 - KontponbHas padora Nel «[lepBoHavaIbHble XUMUIECKHE TTOHSTHUS, XUMHYECKHE
XUMHH (hopMyJIBl U ypaBHEHHUS» 3arpsA3HEHHON TIOBApEHHOMN COJIH»

Paznen «[leprogmueckuii 3aK0H U IEPHOIUYECKast cucTeMa Xumudeckux >nemenToB .M. MenaeneeBa. Ctpoenue aroma. XumMuueckas cB3b. OKHCIUTENIFHO-BOCCTAHOBUTEIBHBIE PEaKUmy, 154

4.  Crpoenue aTroma 7 1 - KonTponshas padora Ne2 «llepronmueckas cuicTeMa XUMHIECKHX 3JIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMay
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Ilepuoanueckuii 3akoH u
MEePUOANYECKAs CUCTEMa XUMUYECKUX
snemenToB J[.M1. MenpneneeBa

5.CtpocHue BeliecTB. XUMHYECKast
CBSI3b.
OKHCIIUTEBHO-BOCCTAHOBUTEIBHBIE
peakIun

Konrtponehas pabora Ne3 «Xumudeckas CBSI3b»

Pa3uen «Baxueimue NpEACTaBUTECIIN HCOPTAHNUYICCKUX BCIICCTBY, 35y

XUMHUYCCKUX peakunﬁ

6. Kucnopon. Bomopo. 14 2 IIpakTryeckas padora Ned «[lomydeHne KUCIOpoaa ¥ M3y4EHUE €T0 CBOHCTBY
IIpakTryeckas padora Ne5 «[lomydeHne Boropona v u3ydeHHe ero CBOHCTB»
KonTponsHas pabora Ne4 «Kuciopon. Bogopom»

7. Bona. PacTBopbL. 5 1 IIpaktrdeckas padora Ne6 « [IpuroroBiieHre pacTBOPOB C OMPEACTICHHON
MAacCOBOI1 JJOJIe PacTBOPEHHOT'O BEIIIECTBA

8. Teopus 11eKTPOITUTHYECKOM 5 -

JIMCCOLUAIINN

9. Baxneiimue kmaccel 11 1 KonrponbHas pabora Ne5 «OCHOBHbIE KJIacChl HEOPTaHUYECKUX COSMHEHUI

HEOPraHWYEeCKUX COeIMHEHUN IIpakTryeckas pabora Ne7 «PemreHne 3cKCIepHUMEHTANIBHBIX 33/1a4 [0 TeMe
«OCHOBHBIE KJIaCChI HEOPraHUUECKNX COSTUHEHUID)

Paznen «BemecTBo 1 XUMHYECKHE peaKIUm», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Temsbl

Konuyectro yacos

B Tom uncne

Ha KOHTPOJIbHbIC

pabotst

Ha NpaKTU4YECKUe

pabotst

HazBanus pabot

Paznen «IloBropenue u yriybiieHne 3HAHUI OCHOBHBIX pa3ielioB Kypca 8 kiacca «BeliecTBo u XumMuieckue peakimmy, 104

[oBTOpeHue 1 yriryOJaeHHe 3HAHUIA 10 1 2 TIpakruyeckas padora Ne 8 «Peakuun HOHHOr0 0OMeHa)

OCHOBHBIX pa3/IesioB Kypca 8 kiacca IIpakTrueckas pabora Ne9 «KauecTBeHHBIE peaklUH B pacTBOPE»
KontponbHas pabora Ne 6 «Jnekrponutiyeckast JUCCOLHALIHSD)

Paznmen «MeTanisl ¥ UX coeIUHEHHs», 204

1. O6mue cBolicTBa METAIOB 4 - -

2.Metaisl ¥ UX COeTMHEHHS 16 1 1 TIpakruyeckas padora Nel3 «PereHre SKCepUMEHTANBHBIX 337124 [0 TEME

«MeTaibl ¥ UX COSTUHESHUSIM)
KontponbHas padora Ne§ «MeTasby

Paznen «Hemetamer IV-VII rpynm u ux coeauHenus», 244
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3.00mas xapaKTepucTuKa
XHMHYECKHX di1eMeHToB VIla
rpymmsl. [anorexs.

4.001mmas XxapaKTepucTHKa
XUMHUUYECKUX 3J1eMeHToB Via
rpyrmsl. Cepa u ee coeTMHeHHSI.

5.00mas xapaKTepucTHKa
XMMHYECKHUX JJIEMEHTOB Va
rpymmsl. Azot, pocdop u nx
COEJIMHEHHSI.

IIpakrryeckas padora Nel0 «llomydyeHne aMMuaka U U3y4eHUE €rO CBOHCTBY

6.001mas xapaKTeprucTHKa
XMMHYECKHUX 31eMeHToB [Va
rpynnsl. YIiaepos, KpeMHUH U UX
COETMHEHHSI.

IIpakTryeckast padora Nel1 «[lomydenue yriekucioro raza 1 U3ydeHne ero CBOHCTBY
IIpakTrueckas pabora Nel2 «Pemenne skciepriMeHTaIBHBIX 3a/1a4 [0 TeEMe
«Hemeramns! IV-VII rpynn n ux coeMHEHAIN

KonTponpHas pabora Ne7 «Hemerasmisn

Pazzlen «HepBOHaqaanme XUMHYECKHUE MTOHATHS 00 OpPraHN4YCCKUX BECUIECTBAX), 10u

7. HepBOHa‘-IaJ'[BHBIe XUMHYCCKHUE
MOHATHS 00 OPTraHUYCCKUX
BCHICCTBaAX

10

Paznen «O600menne matepuaia 1o kypcy «Heopranmdeckast Xumusi», 44

13. Xumust 1 okpyKaromias cpena.

1

14. O6o01IeHne MaTepraia o
Kypey «Heopranudeckast XUMHUs»

3

KonTponbHas padora Ne9 «torosast pabora 3a Kypc HEOPraHHYECKON XUMHI

Bcero 136 g
8 KJIACC

(2 4 B HEnEMIO, BCETO 68 U)

MpumepHble TeMbl,
pacKpbiBalowWwme AaHHbIM pasaen
nporpammsl,

W KOIMYECTBO Yacos,
OTBOAMMOE Ha UX U3y4eHue

OcHOBHOEe coaepKaHue

OCHOBHbIe BUAbl AeATeNbHOCTU
obyuatowmxca

Pa3nen 1.I1epBonayanbHbie XuMuyeckne nousitusi(14 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPaKTU4YeCKOH AeATe/TbHOCTH
4eJioBeKa

(44)

Xumus 8 cucmeme Hayk. Posb xumuu 8 HCU3HU Yes108eKa.
dusuyeckve CBOKMCTBA BeIECTB.
[lpaBusa Ge3omacHOTO oOpalleHUus C BellecTBaMU U
JIabopaTOpHbIM 060pyZoBaHueM. YucTble BeleCTBA U
cMmecu. Crioco6bl pasfesieHust cMmeceld. [IoHsimue o Memodax
NO3HAHUS 8 XUMUU.

JeMoHCcTpanuu

1. JlJabopaTopHOe 060py/I0BaHHUE.

2. PaziinyuHble BUJbI XUMUYECKOU ocy bl 3. 06pasiibl
BEIIECTB.

4. Cnoco6bl pa3feieHUs cMecelt (GUIbTpOBaHME,
BbIMIapUBaHUe, JUCTULIALMSA, XpoMaTorpadus).
JlabopaTopHble U IpaKTH4YeCKHue paGoThl
JlabopamopHbie onvimbl:

OnucaHue pU3MUECKHUX CBOWCTB BELECTB.

PazpnesieHue cMecu c TOMOIIbIO MarHUTA.

IIpakmuueckue pabomvli:

Ne 1. JlabopaTopHOe 060pyZ0BaHMe U IPUEMBI 06palleHuUs
C HUM

Ne 2. OyucTKa 3arpsi3HeHHOM NOBapeHHOH CoIU

Tena wu BelecTBa.

PacKpbIBaTh CMbIC/I M3y4aeMbIX HOHATHI C TOMOLLbIO eJarora.

PackpbIBaThb pOJib XUMHUHU B IPUPOJE U KU3HH Y€JIOBEKA, €€ CBSA3b C PYTUMH HayKaMH.

Pa3sinyaTh YMCThIE BEIECTBA U CMECH; OZHOPO/IHbIE U HEOTHOPO/AHbIE CMECH;

PaznnyaTh PpU3MUecKre U XMMUYECKUE SIBJIEHHUsI C OIIOPOY Ha ONpe/eieHusl.

OnpefesiTh NPU3HAKU XUMUYECKUX PeaKI[ M U YCI0BHS UX NPOTEKAHMUS.

CnenoBaThb paBUJIaM I10/1b30BaHUsI XUMHUYECKOH NOCY10H U JJabopaTOPHBIM 060pyj0BaHUEM, a
TaK)Xe paBUJIaM 06palleHHUs C XUMUYeCKUMH Bellle-CTBAMU B COOTBETCTBHH C
WHCTPYKLHSMH 10 BBIIOJHEHUIO TPAKTUYECKUX PABOT 110/ KOHTPOJIEM I1eIarora.

[1J1aHUPOBATh M MPOBOJUTb XUMHUECKUN 3KCIEPUMEHT 110 U3YYEHHIO U ONIUCAHUI0 GU3NUECKUX
CBOWCTB BellleCTB, CIOCOO0B pas/esleHus cMeceil BellieCTB N0/ PyKOBOJCTBOM IleJiarora c
06Cyx/IeHHeM IIJIaHa paGoThl.

Hcnosib30BaTh NPU BHINOJTHEHUH Y4e0-HbIX 33/IaHUH U B IPOLECCe UCCJIEL0BATENbCKOM
JlesITeJIbHOCTH Hay4YHO-IONYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZlepXKaHUsl, CIPaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa Moj pyKoBOJCTBOM MeJjarora.

BoicTpanBaTbh pa3BEpPHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HAa UHPOPMALHIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiOB, 'PAMOTHO HCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHBIN
anmapat Kypca XMMUHU

Tema 2. BemiecTBa
U XMMHYeCKHe peaKIiu

(74)

ATOMBI U MoJeKy/ibl. XMMUYECKHEe 3JIeMEHThl. 3HaKHU
(cuMBoOJIBI)
aToMHada Macca. [IpocTele U cnoXHble BellecTBa. ATOMHO-

XMMUYECKUX 3J1eMeHTOB. OTHOCHTe/IbHas
MOJIEKYJIIPHOE YYeHHe.
Xumundeckas dopmya.

XMMHWYECKUX 3JIEMEHTOB. 3aKOH NOocmositHcmea cocmasa

BanenTHOCTB aTOMOB
gewjecms. OTHOCHTEIbHAsA MOJIEKYJIIpHAs Macca. MaccoBas
Jl0J151 XMMHUY€ECKOT0 3/IeMeHTa B COeJUHEHHH.

dPuspyeckre U XUMHUYecKHe sBJeHUS. XHMUYecKas
peakys 1 e€ NPpU3HAKK. Y paBHEHUS XUMUYECKUX PeaKI Ui,
3aKOH COXpaHEeHMs MaccChl BelleCTB THUIBI XMMHYECKHX

peakuuii (coerHeHUe, pa3/oKeHNe, 3aMellleHHe, 0OMEeH).
M. B. JlomoHoCc08 — y4éHblil-3HYuK10neducm.

JAemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHKe caxapa B CTYIKe,
KHUIIEHNWEe U KOHJEeHCaLUs BOJBI U T. [1.).

XuMudeckue siBJieHUs (TOpeHre CBeYH, pa3ioKeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPU0M
6apus,

passnioxkeHue rugpokcuga meau(1l), B3anmoericTeue

[IpuMeHATb ecTeCTBEHHO-Hay4YHble MeTO/Ibl 103HaHUA (B TOM 4YMCJie HabJIl0/ieHue,
MO/leJIMPOBaHHUe, 3KCIIEPUMEHT) U OCHOBHbIE OIlepaliy MbICJIUTEe/bHOM e TeJIbHOCTH
(cpaBHeHUe, K1accubUKaLus) A1s U3ydeHUsI BeLeCTB U XUMUYECKUX peaKL MM ¢ omopoi Ha
aJIFOPUTM HJIM CXEMBI.

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSATD 3TH NOHATUSA IPU ONUCAHUU
CBOMCTB BeILeCTB U UX IpeBpalleHUH ¢ 0IIOPOM Ha IJIaH U KJII0YeBbIe CJI0BA.

PaznuyaTh pu3nyeckre U XUMHUYeCKHYe fBJIeHUs, 00bACHATD UX CYILLIHOCTb C TOYKY 3peHUs
aTOMHO-MOJIEKYJ/IAPHOTO YYeHHUs C OIOPOH Ha ONpe/ie/IeHUsA U CXeMBbI.

Onpefie1Th NPU3HAKU XUMUYECKHUX PeaKI i, yCJI0BUSA UX IPOTEKaHUS.

O6BACHATD CYLIHOCTb GU3NYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKY/IIPHOTO YYEHHUS C UCI0JIb30BaHUEM BHU3yaIbHOU OIOPBHI.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKLMH (110 YUCJIY U COCTaBY pearupyroumx 1
06pasyoLMXCs BELIeCTB) C OIIOPOM Ha CXEMBI.

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpPe/ie/IATh BaJIEHTHOCTD 110
¢$opMys1aM BeleCTB € ONOPO Ha aJITOPUTM y4eOHBIX AeCTBUM.

PaccTaB/isATh K03$GUIIMEHTHI B YpaBHEHUAX XUMHUECKHX PEaKLUH € OITOPOH Ha aJITOPUTM
y4e6HBIX 1e HCTBUM.

Crie10BaTh NpaBUJIaM M0JIb30BAaHHUA XUMUUYECKOM NOCY/I0H U 1ab0paTOPHBIM 060py/J0BaHHEM, A
TaKKe MpaBU/IaM 00 pallleHUs C Bell|eCTBaMHU B COOTBETCTBUH C UHCTPYKLUSMH 110 BBIIOJTHEHUIO
J1abopaTOPHBIX XUMHUYECKHX ONBITOB 10/ KOHTPOJIEM ITe/jarora.

Hcnosib30BaTh NpU BHINOJHEHUH Y4e6HBIX 3aJaHUH U B TPOLIECCe UCCIe[0BaTEIbCKOH
JleATeJIbHOCTH HAyYHO-MIOMYJISIPHYIO JIMTEPATYPY XMMHUYECKOT0 CO/IePKaHHs], ClIpa-BOY-Hble
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»KeJie3a C cepoH, B3aUMO/IeHCTBHeE XeJie3a C PACTBOPOM
cosiu meau(ID)).
OnBbIT, WJIIOCTPUPYIOLIMHI 3aKOH COXPAaHEHHUsI MacChl.

Na6opatopHble u NpakTuyeckne paborbl

JlabopamopHbie onbimbl:

[IprMeps! pu3nUeCcKUX ABJEHNUH (TJ1aBJIeHHEe BOCKA,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX sIBJEHUH (IpoKaJMBaHUe MeHOU
MPOBOJIOKH, B3aUMO/IeCTBUE MeJIa C KUCJIOTOMH).
Moge/11 aTOMOB U MOJIEKY.L.

[pakTrdeckas pabora Ne3. [Ipr3HaKku poTeKaHust
XUMHUYECKUX PEaKIUi.

BbiyucneHus

— OTHOCUTEJIbHON MOJIEKYJ/IIpPHOM Macchl BellleCTB;

— MacCcoBOM /10/1M XMMUYECKOTI'0 3JIeMeHTa 10 popmyie
coeiMHeHUs

MaTepHaJibl, pecypcbl MHTep-HeTa 10/ pyKOBO/JCTBOM I€/JArora.

BbicTpauBaTh pa3BEéPHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH HA HHPOPMALIMIO U3
y4eOHHKa U CIIPAaBOYHbIX MATEPHAJIOB, TPAMOTHO UCIOJIb30BATh U3yYEHHbIHN MOHATHHHBINA
annapar Kypca XuMUHU

Tema 3. KotnuecTBeHHBIE
OTHOLIEHUS B XuMuH (34)

KosmyecTBo BemectBa. Mosib. MosiipHasa Macca. 3aKOH
ABorazpo. MosisipHBIF 06'bEM ra30oB. PacyeThl 10 XUMHUYECKOM
dopmyuie. PacueThl MaccoBOM JJ0JIM XUMHUYECKOTO 3/IeMeHTa B
CoeJIMHEHUH, KOJMYecTBa BellleCTBa, MOJISAPHOHW Macchl.
PacyéTbl 10 XMMUYECKHUM YPaBHEHUSM.

JleMoHcTpanus:

- 06pasibl Bel|eCTB KOJMYECTBOM O/IMH MOJIb

Beruncienusa:

-pacyeT o $popMyJie ¥ 10 XMMUYeCKOMY YPaBHEHHIO

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATb 3THU NOHATHUSA, a TAKXKe U3Yy4YEeHHbIe
3aKOHBI ¥ TEOPUH /JIs1 pellleHHUs] pAaCYETHBIX 3a/ja4 C IOMOIBIO NTefjarora.

BBIYHCIATE MOJIIPHYIO MacCy Bell|eCTB; KOJIM4eCTBO BellleCTBa, 06'bEM ra3a, Maccy BellecTBa C
ornopo# Ha o6pasel], Ha GOpPMYJIbI;

[IpoBOAUTH pacyéThI 10 YpaBHEHHUAM XMMHUYECKHUX PeaKIui C Oopoil Ha o6pasel, aJropuT™M
y4eOHbIX IeICTBHN: KOJIMYeCTBa, 06 bEMa, MacChl BeL|eCTBA 110 U3BECTHOMY KOJIUYECTBY,
06'bEMyY, Macce peareHTOB WU IPOLYKTOB PeaKI1H.

BbicTpauBaTh pa3BépHYTHIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa MHPOPMALIHIO U3
y4e6GHMKA U CIPaBOYHBIX MaTePHAJIOB, IPAMOTHO HUCII0/Ib30BATh U3y4YeHHbIN NOHATUHHBIA
alnmnapar Kypca XMMHH € TIOMOLIbIO Ieiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XUuMHU4YeCcKHX 371eMeHTOB /I. U. MeHaeeeBa.
CtpoeHue aTOMOB. XMMH4YecKas CBA3b. OKNC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 1)

Tema 4. CtpoeHue aToma.
MepuoanyecKkuii 3aKoH u
Mepuoaunueckasn cucrema
XUMUYECKUX 3/1IEMEHTOB
A. N. MeHpgeneesa. (7 4)

[lepBble  MOMBITKM  KJACCUPUKALMM  XUMHUYECKHUX
ajeMeHTOB. [IOHATHe O Trpynmax CXOAHBIX 3JIEMEHTOB
(mesiouHble W I€JIOYHO3EMEJIbHbIE MeTaJlJbl, TaJOTeHB,
WHEepTHble Tasbl). J/eMeHmbl, Komopwvle 06pasyom
amgomepHbie okcudbl U 2upOKCUdbL.

[lepuoguyeckas cucrema
3/71IeMEHTOB J. U. MengeneeBa.

KopoTtkonepuoHas u dauHHonepuodHass Gopmbl

[lepyoanyeckuii  3aKOH.
XUMHUYECKHX

PackpbIBaThb CMBIC/I TEPUOANYECKOT0 3aKOHA 10/} PYKOBOJCTBOM IleJlarora.

[ToHUMaTh CyleCTBOBaHUE IePUOANYECKON 3aBUCUMOCTH CBOHCTB XUMUYECKHUX 3JIEMEHTOB
(u3MeHeHHMe painyCOB aTOMOB U 3JIEKTPOOTPULIATEILHOCTH) U UX COeIUHEHUH OT
MI0JIOKEHHSI B IEPHOANYECKOH CUCTEMeE U CTPOEHHS aTOMa C KCINO0JIb30BAHUEM CXeM U TaGJIULL.

YcTaHaBIMBATh CBSI3b MEXK/Y MOJIOKEHHEM 3JIEMEHTA B IepUOJHYECKON CUCTEME U CTPOeHHEM
ero aToma (cocTaB U 3apsj s/pa, 06l1ee YHCIIO 3JIEKTPOHOB U paclpe/iesieHHe HX 110
3JIEKTPOHHBIM CJIOSIM ) 110 00pasIy.

[IporHo3upoBaTh XapaKTep U3MEeHEHHs] CBOWCTB 3JIEMEHTOB U UX COeJUHEHUH 10 rpynnaM U
nepuozaM [lepuoguuecko CUCTEMBI C TOMOILBIO NeJarora.
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[lepuoauyeckod cUCTEMbl XUMHUYeCKUX 3JieMeHTOB /I. .
MenpeneeBa. Ilepuogbl u rpynnbl. PU3UYECKUNA CMBICI
MOpSAAIKOBOTO HOMeEpa, HOMEPOB Iepuoja W TIpyIibl
3JIeMEeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX Ajep. M3omonbl
JyieKTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBblx 20 XUMHUYeCKHUX 3JieMeHTOB Ilepuoauveckoi
cucteMbl Jl. U. MengiesieeBa. XapaKTepUCTUKA XUMUYECKOTO
3JIeMeHTa 10 ero MnoJiokeHuw B [leprognyeckoit cucteMe
/. U. MeHpeieeBa.

3akoHomepHOCMU paduyca  amomos
XUMUYECKUX Memanauveckux u
HeMemana/auyeckux ceolicme no zpynnam U nepuodam.

U3MEHeHUs
3/1eMeHmos,

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoli
cucmeMbl XUMU4ecKux 3/71emMeHmos 0151 pazeumusi Hayku U
npakmuku. /]. 1. MeHOdesnees — yuéHblil u 2paic0aHuH.
AemoHcTpauum
KopoTkonepuoHas u AJMHHONepUogHas GOPMbI
[Teproauveckoi cUCTEMBI XUMUYECKHUX 3JIEMEHTOB
. . MenpeneeBa.
O3HaKoMJIeHHe ¢ 06pa3liaMi MeTalJIoB U HEMETAJIJIOB.
Na6opaTtopHbie 1 NpakTUYeckue paboTbl
JlabopamopHblii onbim:

B3auMogelicTBUe THMJApPOKCHAA LHMHKA C pacTBOpaMHU
KMCJIOT U Iesiouen

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Ka/Ius, KalbLUs M0 UX
noJioxkeHumo B [lepuoguueckoit cucteme /I. U. MeHieneeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMUYECKOH
IO0Cy/ibl U 060PYZ0BaHUS 10/ KOHTPOJIEM IeJiarora.

BbicTpanBaTh pa3BEpPHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha MHOpMaI 1o U3
y4ye6HMKa U CIPaBOYHBIX MaTepHaJoB, TPaMOTHO UCI0JIb30BaTh U3yYeHHbIH MOHATHUHHbBIN
annapar Kypca XMMHUH [10cJle CTPYKTyPUPOBaHUs MaTepHaJsia C UCII0J1b30BaHUEM KJIUIIIE.

HWcnosib30BaTh NpU BHINOJHEHUH yUeOHbIX 3aJjlaHUH TEeKCThI yuebHMKa [T0CIIe
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMmy
XUMUYeCcKHUX 371eMeHTOB /Jl. . MeH/iesieeBa, TabJIM1y pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUM U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psifi HAIPSHXKEHUH MeTaJlJIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHbIX 33/JaHUH U B Ipoliecce HCCleL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJIAPHYIO JIMTEPATYPYy XMMHUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 10/ pyKOBOACTBOM Iejjarora

Tema 5. CTpoeHnne BewecTB.
Xumuyeckasi CBsi3b.
OxkucanTebHO-

BOCCTAHOBUTE/IbHbIC PEaKIIMHU
(89

Xumunueckast cBsi3b. KoBaneHTHast (IOJsIpHAst ¥ HETIONSIpHAsT)
CBSA3b. DNIEKMPOOMPUYAMENLHOCb AMOMO8 XUMUYECKUX
anemenmos. VIonHast cBsi3b. Tunvt KPUCIAIIUYECKUX PEULemOK.
CreneHb OkucauTeIbHO-
BOCCTAHOBHUTeJIbHbIE peakiuu. [Ipouecchl OKUCIeHUSA U

BOCCTAHOBJIeHUs. OKMCIUTENU U BOCCTAHOBUTEJIU.

OKHCJIEHHUA.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAaHOBUTENIBHBIE PEAKIIUH: TOPEHNUE,
peaKLuy pa3noKeHUs], COeTMHEHUS

PackpbIBaTh CMBICT M3y4aeMbIX MMOHITHI MO PYKOBOICTBOM IEIarora.

OmnpenesnsTe BUI XUMHUYECKOHN CBSI3H B COSTMHEHUH C UCIIONB30BAHUEM CXEM.

OmnpenensTh CTeNeHb OKUCICHHS XUMHUYIECKOr0 AJIEMEHTa 10 (JOpMYJIIe ero COSAMHEHHS C
HCIIOIb30BAHUEM aJTOPUTMA.

OmnpenessaTs 31eMeHT (BEIIECTBO) — OKUCIUTENb U 3IIEMEHT (BEIIECTBO) — BOCCTAHOBUTENb.

OOBSICHATH CYIIHOCTH IPOLIECCOB OKUCIICHUSI U BOCCTAHOBIICHUSL.

CocCTaBsTh EKTPOHHbII OanaHC ¢ y4ETOM YKClIa OTIAHHBIX U MPUHATHIX AIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHOM PEaKIMH 0 alropuTMy paszdoopa
OKHCITUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIHH.

Hcnonb30BaTh MpH BHIMOIHEHUH YIEOHBIX 331aHHi TEKCThI yIeOHHKA MOCIE CTPYKTYPUPOBAHHUS

MaTepuaa, CIpaBoYHbIe MaTepHabl (IEPHOJUIECKYIO CHCTEMY XUMUYECKHX deMeHToB [I. M.
MemnpeneeBa, TaOMUILy paCTBOPUMOCTH KUCITIOT, OCHOBAHHUHU U COJIEH B BOZE, JIEKTPOXUMHUUECKHUN PSL
HANpPSOKEHUHA METAIIIOB)
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Pazjen 2. BaxkHeiilue npeicTaBUTE/IM HEOPraHMYeCcKUX Benlects (35 4)

Tema 6. Kucnopop. Bogopoa.
(144)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopog —
3JleMEHT W mpocTtoe BellecTtBo. 030H. HaxoxzaeHue
KUCJ0poJa B Mpupojsie, PU3UYecKHe U XUMHYECKHe
CBOMCTBA. Peak1iy ropeHUs MPOCTBIX U CJIOXKHbBIX BEILIECTB.

Tensaosoli 3gppekm xumuueckoli peakyuu. 3IK30- U
3HJI0TepMUYECKHEe peakuuy, mepmoxumuyecKkue
ypasHeHus. TloHaTue 06 okcuzaax. Crnocobbl MOJTyYeHUS
KHCJOpoZa B JIaGOpaTOPUM W MPOMBIIIJIEHHOCTH.

NpUMeHEeHHEe KHUCI0POJA. KPYroBOPOT KHUCIOpoJa B
npupoze. TonauBo: yrojb ¥ MeTaH. 3arps3HeHue BO3/yXa,
ycuieHue MapHUKoBoro a¢pdekxTa, pa3pyllieHHe 030HOBOI'O
c1osl.

Bo/iopo/i — 3/IeMEHT U IPOCTOE BelllecTBO. HaxoxjeHue
BOJIOPO/IA B IpUpo/ie, PU3NYECKHE U XUMUYECKHe CBOHMCTBA
(Ha mnpuMepe B3aWMOJEHCTBUS C
OKCHUJAMU MeTaJlJIOB), IpUMEHeHUe, ChoCo6bl NOAYHeHUs.
[TonaTHe o kucaoTax KUCIOTHI U coJu.

HeMeTa/UlaMHh H

AemoHcTpauumn

B3aunmogerictBue pocdopa, cepsbl U xkeJie3a ¢ KHCI0POLOM
(BO3MOXKHO HCIOJIb30BAHKE BHEOOMBITOB).
OnpesiesieHue cofiepaHuUsA KUCI0PO/A B BO3/yXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUSA U
npeKpallleHH s TOpeHus.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl

JlabopamopHulii onbim:

0O3HaKoMJIeHHe C 06pa3LaMy OKCH/0B.

Ilpakmuueckas paboma:

Ne 4. [TosryyeHUe KHMCJI0pOJa, U3yYeHUe ero CBONCTB.
[Ipaxtuueckas padora NeS. [lonydenue Boroposaa u u3ydaeHue
€ro CBOMCTB.

Buviuucnenus
— MOJIEKYJIIPHOM MacChl KUCIOPO/Ia M 030HA Ha
OCHOBaHWM aTOMHOM MacChl XMMHUYECKOI0 3JIeMeHTa

PackpbIBaTh CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHSTh 3TH NOHSTHS IPU ONTMUCAHUH CBOMCTB
BELIECTB U UX IPEBPAILEHUH C UCII0JIb30BAHHUEM ONOPHBIX CJIOB U KJIUILIE.

XapakTepu30BaTh (ONUCBIBATD)C ONOPOL HA NIGH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3nuecKre U XU-MHUYeCKHe CBOMCTBA KUCI0PO/a, CIOCOGEI ero MOJIy4eHus],
HpUMeHeHNe U 3HaUeHHE B IPUPO/E U )KU3HU YesI0BEKA.

CpaBHUBATb peaKlMy FOPeHNs U Me/IJIEHHOTO OKUCJIEHHS C IPeJIBAPUTEbHBIM 06CYKIeHUEM
apaMeTpoB CPAaBHEHUS.

Co6upaTb MPUGOPHI JJ15 TOJTyYEHHUS] KUCI0POJA (BbITECHEHUEM BO/IbI U BO3/1yXa).

Pacrio3HaBaTh ONBITHBIM IYTEM KHUCJIOPOJ 110/, KOHTPOJIEM Ileiarora.

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY JIJIsI COCTABJIEHHs GOPMYJI BELIECTB, MOJIEKYJISIPHBIX
ypaBHEHUH XUMHUYECKUX PEAKIUH C yYacTHEM KUCJI0PO/a.

OGBACHATD CYIIHOCTb 3KOJIOIMUY€ECKUX [TP06JieM, CBI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CnezfoBaThb NpaBUIaM 6e30MacHOM paboThI B JaGOpaTOPHH IIPU UCIOJIb30BAaHUU XUMHUYECKOH
IIOCY/ibl ¥ 060PYA0BAHMUSA 110]] KOHTPOJIEM [IeJIarora, a TAKXKe MpaBUIaM 00palleHHs C
roOpro4YvMMHU BellleCTBaMH1 B 6bITy.

H]IaHl/IpOBaTb U OCyHIeCTBJIATb HAa IPAKTHKe XUMHUYECKHE 3KCIIEPUMEHTDI, IPOBOJAUTDH
HabJI1I0/leHus, JleJIaTh BbIBO/bI 10 Pe3yJibTaTaM 3KCIlepU-MeHTa 10/, pyKOBOJICTBOM IleJjarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.
HWcnosib30BaTh NpU BINOJHEHUH yUeOHBIX 3a/JaHUH U B Ipollecce UCCeL0BaTeIbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypPy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa oJ pyKoBOJCTBOM NleJjarora.

BeicTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOX Ha MHPOPMaLMIO U3
y4eOHHUKa U CIPaBOYHbIX MaTe-
pYaJIoB C OIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbIM NIOHATUHWHBIN annapaT Kypca
XUMUHU

Tema 7. Boaa. PacTBopsl.
IloHsATHE 06 OCHOBAaHMAX

Boga. Ee coctaB. Ctpoenue. Mosiekynbl. Qusuueckue
ceoticmea 800bl. Boda kak pacmeopumeib. PacTBOPBL

PaCKprBaTb CMBbICJI U3yYa€MbIX MOHATUH U NPHUMEHATDb 3TU NIOHATHUSA ITIPU OITUCAHUHU CBOMCTB
BelleCTB U UX npeBpameHm?I CIIOMOILIbIO ITeaarora.
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(54)

ToHsamue o pacmeopumocmu eewecme 6 gode. [loHamue o
HACbIWEHHbIX U HEHACLIWEeHHbIX pacmeopax. MaccoBas 1015
BelIeCTBa B pacTBope. PacueT MaccoBoM Z0/1M BelleCTBa B
pacTBope (IpoLeHTHas KOHIEHTPALUs).

Xumuueckue ceolicmea 600bl (pas/noxceHue, peakyuu c
Hampuem, oKcudoM Kaabyusi, okcudom cepuilV [lonamue 06
ocHosaHusix. Poav pacmeopos 6 npupode u 6 JHU3HU
uesoseka. Kpyzoeopom 600vl 6 npupode. 3arpsi3HeHUe
NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BO/bl; CHHTE3 BO/Ibl; B3aUMO/IeICTBUE BOJIbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHUe BelleCcTB € pa3/IMYHON pacTBOPUMOCTHIO.
HccnejoBaHe pacTBOPOB KUCJIOT U 11eJIo4Yel € TOMOIIbIO
WHAWUKaATOPOB.

Na6opaTtopHbie ¥ NpakTUYeckue paboTbl
Ilpakmuueckas paboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHON
MaccoBOM 0Jiel pacTBOPEHHOI0 BelleCcTBa.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX IPOLIECCAX C OIIOPOii Ha JIaH U CXEMY.

CoCTaBJ/IsITh ypaBHEHUSI XUMHUECKHUX PEAKLIMH C y4aCTHEM BOJbI C OTTIOPOK Ha CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOMYECKUX TPOGJIEM, CBS3aHHBIX C 3arpsi3HEHUEM NTPUPOHbBIX BOJ,
CIIO0COGBI OYMCTKH BO/JIbI OT IPUMeCEH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HEHHUs I10CJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTEPHAIA.

[1/1aHUPOBATDb M OCYILECTBJISATh HAa IPAKTHKE XUMHUYECKHE SKCIIEPUMEHThI, IPOBOJUTh
HabJII0IEHMS, JleJIaTh Bbl-
BO/IbI 10 pe3yJIbTaTaM 3KCIePUMEHTA 0/, KOHTPOJIEM 11e/1arora, C UCIoJIb30BaHUEM KJIUILIE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCNI0JIb30BaHUHU XUMHAYECKOH
HOCY/ibl M1 000pY/J0BaHMS 101 KOHTPOJIEM NEJIArora.

[IpOBOAUTH BEIYUCJIEHUS C IPUMEHEHUEM MTOHATHS «MaccoBas Jj0Jisl BEIECTBA B PACTBOPE» C
onopoi Ha GOpPMyIbL

HWcnosib30BaTh NPU BBINOJHEHUH yUeOHbIX 3alaHUH U B ITpoliecce UccieZ0BaTeIbCKON
AeATEeJbHOCTH HAYYHO-IIOMYJ/JIAPHYIO JIMTEPATYPY XUMHUYECKOT'0 COZlepXKaHus, ClIpaBOYHbIE
MaTepHasibl, pecypcbl MHTepHeTa o/ pyKOBOJCTBOM IleJiarora.

BricTpanBaTh pa3BépHyThle NHUCbMEHHbIE U YCTHbIE OTBETHI C OITIOPOH Ha HHPOPMALUIO U3
y‘{eﬁHl/IKa U CITPAaBOYHBIX MATEPHUAJIOB, TPAMOTHO HUCITI0JIb30BaTh 1/13y'-1eHan>’1 MMOHATUHHBIN
amnmnaparT Kypca XMMHH I10CJIe IIpe/iBapyuTeIbHOro CTPYKTYPHUPOBAaHUA MaTepUaia.

Tema 8. JsekTpoIuTHYECKASA
Aucconpanus. XMMU4YeCcKHe
peaxknuy B pacTBopax

(54)

Teopus 3JEKTPOIUTHYECKON JIICCOLIALIUH.

DNEeKTPONUTHYECKass  JUCCOLUAIIMA. DNeKTpOIUTEl U

HewleKTponuThl. KaTHoHbl, aHMOHBl. Mexanusm ouccoyuayuu
6euecme ¢ pasiuyHbIMU 8UOAMU XuMuueckol ceéasu. [lonamue
ocmenenu ouccoyuayuy. CUIbHBIE U CIa0ble SIEKTPOIHUTHL
Peakuuy noHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS peaKiuii
HOHHOTO o0MeHa 110 KoHua. [lonHble U cokpaliéHHbIE HOHHBIE

ypaBHEHUsI peakuui. XUMHYEeCKHEe CBOMCTBAa  KHUCIOT,

OCHOBaHM M coleil B CBeTe MpEACTaBIeHUH 00

3JIEKTPOMTHYECKOM Aucconualy. KauecTBeHHbIE peakiui Ha

KaTHOHBl W AaHUOHBI: HMOHBI XJOpHUI-, OpOMHUA-, HOIHI-,

cynbdar-, kKapOOHAT-, CHITHKAT-, hocdar- aHHOHBI; THIPOKCH/I-
HOHBI; KATHOHBI aMMOHHS, MAarHus, KajblLHs, aJFOMHHMS,
xkenesa (2+) u (3+), mean (2+), UMHKA, MPHCYTCTBYIOLINE B

BOJHBIX PacTBOpax.

PacKpbIBaThb CMBIC/ U3y4aeMBbIX HOHATHH, @ TAKXKe CMbICJ TEOPHH 3JIEKTPOJUTHYECKOH
JUCCOLMALMY C OOPOY Ha CXEMBL.

OG6BACHATH MPHUYMHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOLIBIO [Ielarora.
CocTaB/IATh YPaBHEHHs AUCCOLMALIMM KUCJIOT, LleJI0Yel U coJiel, ToJIHbIe U COKpALEHHbIe
HOHHbIe YPaBHEHUsI XUMUYeCKUX PeaKLIUi HOHHOT0 06MeHa.

[l1aHMpPOBATh U OCYILECTBJIATb HA TPAKTHKE XUMHUYECKYEe 3KCIIepUMEHTHI, IPOBOJUTh
HaGJII0/IeHHs, [le1IaTh BBIBOABI 110 pe3yJ/IbTaTaM 3KCIIePUMEHTA I0CJIe TpeABAPUTEIbHON
paboThL

Cyie0BaTh paBUJIaM 6e30MacHOM paGoThI B J1a60PaTOPUH NMPH UCH0JIb30BAHUY XUMUYECKOH
MOCYZABI U 060PYAOBaHUS 10 KOHTPOJIEM IleJjarora.

[IpOM3BOANUTD BEIYUCIEHHUS IT0 XHMUYECKHM YPaBHEHHSIM.

BeicTpanBaTh pa3BEéPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHGOpMAaLHIO U3
y4eGHHUKa U CIPAaBOYHBIX MaTepPHAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4eHHbIH NOHATHHHBIHA
amnmapaT Kypca XUMHH 110CJIe TpeJBapUTeIbHOTO CTPYKTYPHUPOBAHHS MaTepHasa.

Hcnosib30BaTh MPH BHIMOJHEHUH YYe6GHBIX 3aJaHUH U B IPOLiecce UCCIe0BaTeIbCKON
JIeATeIbHOCTH HayYHO-MOMYJ/ISIPHYIO0 JIUTEPATyPy XUMUYECKOT0 COAe P KaHUs, ClIPaBOYHbIE
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JleMoHCcTpanuu

JyieKTpUYecKasi IPOBOJAUMOCTb PACTBOPOB BELIECTB;
JBH)KEHHE UOHOB B 3JIEKTPHUYECKOM I10JIE.

OnbIThI, WTHOCTPUPYIOIHE TPU3HAKY TPOTEKAHUS
peakuui HOHHOTO OOMeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

Jla6opamopHblli onbim:

Peakiuu HOHHOTO 06MEHA B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdata Mmeu(1l) v wgnoum, kapboHaTa HATPUA U
COJITHOU KUCJIOTBI, peaKI[isi HeUTpau3aliuy Mexay
TUJPOKCUIOM KaJIksl U COJITHON KUCIOTOH.
Beruucaenus

— 110 YpaBHEHHUSIM XUMHUYECKHX PeaKI Ui

MaTepHuaJibl, peCypcChbl I/IHTepHeTa IocJie KOHCYJIbTallkH C riejaroromMm

Tema 9. OcHOBHBIE KJI1aCChI
HeOpraHu4ecKux
CcoeIMHEeHU

(114)

Knaccudukanyst HeopraHM4eCKUX COeIMHEeHUH.

Okcuzbl: cocTaB, kaaccudukanus (0cHO8HblE, KUCAOMHbLE,
amg@omepHble, Heco1eobpasyoujue Ha npumepe okcudd
yenepoda Il u okcuda asoma Il), HomeHKJIaTypa [loayueHue u
XUMHYeCKHe CBOMCTBA OKCU/OB (B3aUMO/JeCTBHUE C
BO/IOH, KUCIOTaMH, I11e109aMH).

OcHOBaHUS: COCTaB, K1accubukanys (11e1044 U
HepacTBOPUMbIe OCHOBAHHUs), HOMEHKJ/IATypa, pu3nieckue
Y XMMUYecKre CBOUCTBa (B3auMO/ieiCTBUE C OKCUIAMU
HeMeTaJIJIOB, KHCJI0TAMH, COJISIMH), CNOCOObI NOYHYEHUSL.
KucnoTsl: coctas, kj1accupukanusi, HOMEHKJIATYpa,
dusnyecKre U XMMHUYeCKHe CBOMCTBA (B3aUMOIeCTBYE C
MeTaJ/I/IaMH, OCHOBHBIMH OKCH/JAMHU, OCHOBAaHUSIMH,
COJIIMH Ha IpUMepe COJITHON U CEpHOU KHUCJIOT), CNOCO6bI
nosyyeHusl. PsJi ak THBHOCTH MeTaJLJIOB.

Couu (cpeiHME): HOMEHKJIATYPA, CHOCOObI MOJIyYeHuUs,
B3aUMO/IeICTBHE COJIeH C MeTaJIaMH, KUCJIOTaMU,
11eJI09aMH U COJISIMUL.

['eHeTHYECKas CBA3b MeXAY KJIACCAMU HEOPTaHUYECKHUX
coenvHeHUH. ['eHeTHYecKUe psaabl [loHsamue 06
amgomepHbix cudpokcudax (Ha npumepe UHKA U
aIMUHUSL): XUMU4ecKkue cgoticmea g3aumodeticmaue ¢
Kucso0mamu u Wes104amu, paz/1oxceHue npu HazpesaHuu.

JAemoHcTpauumn

06pasibl HeOpraHWYeCcKHX BellleCTB PA3/IMYHbIX KJIACCOB.
B3auMogelicTBHUe pacTBOpa CEPHON KMCJIOTHI C OKCUA0M
menu(Il).

Peakuusa HelTpanusanuu.

53

OrnpenienieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX COSJUHEHHH 110 1a0IIoHYy.

CocraBiieHHEe CXeM CTPOSHHUSI OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSTMHEHUI Ha OCHOBE
OIpe/IeIeHHUSL.

CocrasiieHre (OpMyJT OCHOBHBIX KJIaCCOB HEOPTaHHMYECKHX COSTUHEHMI M Ha3bIBaHHE HX IO
MEXIYHapOJHON U TPUBHAIBLHOH HOMECHKIJIATYPE C HCIIOIB30BAHUEM ONPEENICHUS U TaOIUIIbI
PacTBOPUMOCTH.

KracecupuuupoBanue n3ydaeMbIX BELIECTB 0 COCTABY M C60UCMEaM C OIIOPOI Ha ONpe/IeNICHN,
CXEMBI U TaOJIHIy PaCTBOPUMOCTH.

CocrapieHue TabIUIIbl TeHETHYECKUX PALOB U cXeMbl «I eHeTHYecKask B3aHMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COEIMHEHHIN» O] PYKOBOJCTBOM IEAarora.

IIporuo3upoBaHie CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMUYECKHUX CBOMCTB U3YUSHHBIX KJIACCOB,
IPYII BELIECTB, K KOTOPHIM OHU OTHOCATCS C HCHOJIb30BaHUEM cXeMbl «[ eHeTH4ecKas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COEIMHEHHID» 0]l PYKOBOJCTBOM I€Aarora.

CocrapiieHe MOJIEKYISIPHBIX YpaBHEHUI peakUuii, WUTIOCTPUPYIOIINX XUMUYECKHE CBOHCTBA
U3YYEHHBIX KJIACCOB U CNOCOObI NONYYeHUs BELIECTB U3YYEHHBIX KIIACCOB, IPYIII, a TaKKe
MOATBEPXKJAIOIIMX [CHETHYECKYI0 B3aUMOCBS3b MEX/y HUMH, C OIIOpOi Ha BepOaJIbHYIO CXeMy B
KayecTBE 3pUTEIbHON OMOPBI.

CocraBiieHre MOJICKYJISIPHBIX YPaBHEHHI peaKiyii 10 CXeMaM C MPeIBAPUTEIIbHBIM 00CYKICHHEM
BBIOOpA pearupyrOIUX BEIIECTB.

BeluncieHue 1o ypaBHEHHAM XUMUYECKUX peaKLUi KOoIuyecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIM4eCTBY, 00bEMY, Macce peareHTOB WM IPOLYKTOB PEAKIUH 110 aJrOPUTMY.

IInanupoBaHKe 1 OCYIIECTBICHHE Ha MPAKTHKE XUMHUYECKOr0 SKCIIEPUMEHTa U HAOJIFOICHHS TTOJT
PYKOBOJCTBOM YYHTEII.

@dopMypoBaHKE BHIBOIOB 10 PE3YJIbTaTaM SKCIEPUMEHTA C UCIIOIb30BAaHUEM ONOPHBIX CJIOB.
DopMyTHpPOBAHUE C TIOMOLIBIO Me/Iarora 1 BBITIOTHEHHE MPaBIT 0e30macHol paboThl B 1abopaTopun
NPH MCIONB30BaHIUN XMMHYECKOH MOCY/Ibl U 000pY10BaHHSI.

Vcnons3oBaHKe NPH BBINOIHEHUH Y4eOHbBIX 3aJaHUH 1 B MPOLIECCE HCCIIET0BATENIBCKOI ASSATEIBHOCTH
Hay4HO-NOMYJIAPHOI JINTEPaTypbl XUMHYECKOTO COCPIKAHMS, CIPABOYHBIC MaTepPHaIbl, PECYpPChI
WHTepHeTa, OcyIecTBICHHE BEIOOPA MO/ pYKOBOJICTBOM HACTaBHHKA.




BoeiTecHeHue OJHOro MeTaJijla APYruM M3 pacTBopa COJIH.

Na6opaTtopHblie U NpakTUYeckne paboTbl
JlabopamopHbie onbimbl:

BsauMopelcTBUe KHUC/IOT € MeTalJIlaMU.

[TosiyueHHEe HEPACTBOPHUMbIX OCHOBAHHUH.
B3aumogelicTBre HepacTBOPUMBIX OCHOBAHUH €
KHCJI0TaMMU.

PasnoxeHnue ruapokcuia Meau(Il) mpu HarpeBaHuu.
IIpakmuueckas paboma:

Ne 7. PelieHue skcnepyUMeHTa/IbHbIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChbl HEOPTAHUYECKUX COeIUHEHUI».

BbiyucneHusi
— 10 YPaBHEHUAM XUMUYECKUX peaKqu:I

BI;ICTpaI/IBaHI/Ie pasBépHyrbe NMUCbMCHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(I)OpMaHI/IIO u3
y‘{e6HI/IKa 1 CIPaBOYHBIX MAaTEPUAJIOB, I'PAMOTHOC UCIIOJIb30BaAHUE U3YICHHOI'O TTOHSATUHHOT O
arrapara Kypca XuMHUU € UCIIOJIb30BaHUEM IlJIaHa, OIIOPHBIX CJIOB, AJITOpHUTMA.

Paspen 3. BewwectBo 1 xummnueckmne

peaKkuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XMMUUECKUX peaKumii (4u)

Ilousimue o CKopocmu XUMUYECKOU peaxkyuu. @aKmOpbl,
sausOwue Ha CKopocmo XUMU4eckoul peaxkyuu. llonsmue o
COMOCEHHbIX U 2eMEPOSCEHHbIX peaKYUusx. Tonamue 06

06pamuMblx u He06pamwwblx XUMUYECKUX  peaKyusx.
Tousmue o XUMUYECKOM pasHoeecuu. Cmemeﬁue
XUMUYECKO20  pABHOBECUA. @aKmOpbl, sauswowue  Ha

CKOpOCMb XUMUYECKOU Peakyuu U NOJ0JICeHUE XUMULECKO20
pasnosecus. Knaccugukayua xumuyeckux peakyuii no

PAaA3HbIM OCHOBAHUSM.

PackprIBaTh CMBICIT U3y4aeMBIX TIOHSATHH U MIPUMEHSTB 3TH ITOHSTHS P ONACAHUY CBOICTB BELIECTB U

WX TIpEBpaIlEHNUIL.

KnaccupuuupoBaTh XMMHUUECKHE PEAKLIUH 110 Pa3JINYHBIM IIPU3HAKAM.

Y cTaHAaBNIUBATh 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEeaKIMU OT Pa3INyHbIX (JaKTOPOB MO

PYKOBOZCTBOM YUHUTEIISL.

[IporHO3MpOBaTh BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHX TIPEBPALICHHUIT B Pa3IMYHBIX YCIOBHSX MOCIIE

NpeIBapUTEILHON paboTHI.

Dnpenenstb OKUCIUTEIb U BoccTaHOBUTENL B OBP.

CocTaBisITh 2MEKTPOHHBIN OajaHC PEaKLUH.

[Ipor3BOAMUTH BBIYUCICHUS 110 XUMHYECKHM YPABHEHHUSIM 10 aJITCOPUTMY.

BeicTpanBaTh pa3BEPHYTHIE MMCbMEHHBIC U YCTHBIE OTBETHI C OMOPOW Ha MHPOPMALIUIO U3 Y4eOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO MCIIOJIb30BATh U3YYCHHbII MOHATUIHBIN anmapar Kypca XUMHA
MOCJIe IPEIBAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonp30BatTh Mpy BHIIOMHEHHH YYEOHBIX 331aHHUH U B IIPOLIECCE HCCIICIOBATEILCKON IESITEIbHOCTH
HAYYHO-IIOMYIISIPHYIO JIUTEPATYPy XUMHUYECKOI0 COACPIKAHHUS, CIIPABOYHbBIC MaTePHAIIbI, PECYPChI
WurepHera mocie KOHCYAbTALMH C TIEAaroroM.

PacKpBIBaTh CMBICI U3y4aeMbIX MOHATHH, & TAKXKE CMBICIT TEOPHUHU AEKTPOITUTUUSCKON JUCCOLUALIUY C
OIIOpOH Ha CXEMBI.

DOBSCHSITH MPUYKHBI HIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C IIOMOILIIBIO [IE1arora.

CocTaBisaTh ypaBHEHUs AUCCOLMAIIMU KUCIIOT, IIEI04eH U COMeH, MOHbIE U COKPAIIEHHBIC HOHHBIE
YPaBHEHHUSI XUMHYECKUX PEaKIiii HOHHOTO OOMEHa.

[I1aHUPOBATH U OCYIIECTBIATH HA MPAKTHKE XUMUIECKHE IKCIIEPUMEHTHI, IPOBOAUTH HAOMIOACHMS,
JIeNIaTh BBIBOJBI [0 pe3ybTaTaM 3KCIEPUMEHTA MOCIIe MPeABapUTENIbHON paboThI.

CnenoBath npaBuiaM 6e30macHoit paboThl B 1a00PaTOPUU MPU HCIOIb30BAHUM XUMUIECKOM MTOCY/IbI U
000pyIOBaHUsI O]l KOHTPOJIEM Tearora.

[TpOU3BOAUTH BHIYUCICHUS TI0 XUMHIECKAM yPABHEHHSIM.

BoicTpauBaTh pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha HHPOPMAIIUIO U3 YIeOHUKA U
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CIIPaBOYHBIX MaTEPHANIOB, TPAaMOTHO HCIIONB30BATh N3YUSHHBII MOHATHHHBIN armapaT Kypca XUMHAN
HOCIIE TIPEIBAPUTEIILHOIO CTPYKTYPUPOBAaHUsI MaTepUaa.

Hcrionp30Bath Ipy BHIIOTHEHHH YIEOHBIX 3aJaHHUH U B IIPOLIECCE MCCIIEN0BATEIECKON IESITEIEHOCTH
HAaY4HO-TIOMYJIAPHYIO JIMTEPATypy XUMUYECKOIO COAEPIKaHNs, CIIPABOYHBIE MaTepHUaJIbl, PECypChl
WHTepHeTa rmocie KOHCYIbTAIMH C TIEAaroroM

9 KJIACC

(2 4 B HEAEIO, BCEro 68 u)

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE coaepaHue

OCHOBHblE BUAbl AEATENbHOCTU
obyualowmxca

Paspen 1. BemecTBo ¥ xXMMHYecKue peakuu (1049)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kiacca

(104)

[Nepuomaeckuii 3axkoH. [leprogudaeckas cucremMa XMMHIECKHX
anementoB /. Y. MenneneeBa. CTpoeHne aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMHUYECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHsl, KaIbIHs 1 HX
COEJIMHEHNI B COOTBETCTBHH C ITOJIO’KEHUEM 3JIEMEHTOB B
TIEPUOIITYECKON CUCTEME B CTPOSHHEM HX aTOMOB.
Knaccndukarwst 1 HOMEHKIIaTypa HEOPraHHIECKHUX BEIIECTB
(MexIyHapOoIHas U TpUBHAJbHAs). XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKNX coeMHeHNH. [ eHeTndaeckas cBs3b
HEOpraHMYECKHX BEIIECTB.

CrpoeHne BelecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPUCTAIITMUECKUX PEIIETOK. 3a8UcUMOCHb C8OUCME 8eujecms
Om UX CMpOEHUS.

XMMHUUECKUE PeaKkny. KiIacCu(pHUKAIsI XUMIUECKUX PeaKnit
IO Pa3JINIHBIM OCHOBAHHMSIM.

Teopus 371€KTPOITUTHIECKOM ANCCOIHAIIN

JleMoHCcTpanuu

1. Mozie /1M KpUCTA/IZIMYECKUX PeLIETOK HeOpraHU4eCKUx
BellleCTB.

2. KoporkonepuoaHas ¥ JUIMHHONEPHOAHAsE (POPMBI
Iepnonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. Y. MenneneeBa

[pakTuyeckas padora Ne§8 «Peakiuu HOHHOTO 0OMEHa»
INpaxruueckas padora Ne 9 «KauecTBeHHbIE peaKIIMKM HAa HOHBI
B pacTBOpE".

KonTponpeHas padora Ne6 «DieKTponuTuueckast JUCCOLHALIHS

XapakTepu30BaTb XUMHUUECKUE 3JIEMEHTHI MIEPBBIX TPEX MEPUO/I0B, KAJIHUS U KaJIbI[Hs 110 UX
noJsioxkeHuIo B [lepuoanyeckoii cucreme /I. . MeHiesieeBa ¢ 0mopoit Ha aJiIfOPUTM.

KnaccudunupoBaTh U Ha3bIBaThb HEOPraHUYECKUEe Bell|eCTBA U3yUYeHHBIX KJIACCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 0611e XHMUYECKHE CBOMCTBA Bell[eCTB Pa3/IMUHbIX KJIaCCOB, IOATBEPKAATh
CBOMCTBa IpUMepaMHU MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKI[Ui C OTIOPOH Ha CXeMy.

OnpeaensiTh BUJ XUMUYECKOU CBS3U U TUIl KPUCTANLJINYECKOH PEIIETKY Bell[eCTBa C OIIOPOH Ha
CXemy.

[IporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 1OCJIe PeIBApUTETHLHOTO
pas6opa.

BeIcTpanBaTb pa3BEpHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OMIOPOM Ha
MH}OpMaIHI0 U3 y4e6HUKA U CITPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO MCII0JIb30BaTh U3y4Y€HHbIH
NOHATUHHBIN annapaT Kypca XUMUH.

HWcnosib30BaTh NpU BLINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce KCCie0BaTe/IbCKON
AeATeJIbHOCTH HayYHO-TTONYJIAPHYIO IUTEPATyPy XUMHUYECKOr0 CoZlepKaHud, ClipaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa Moj pyKOBOJCTBOM MeJjarora.

paCKpBIBaTB CMBICJT TCOPpUU 3JT€KTpO.]'[PITPI‘[eCKOﬁ JAUCCOLIMAITNU. O6’BHCHHTB TIPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PAaCTBOPOB,

CocTaByiATh ypaBHEHUS JUCCOLMALIMY KUCIIOT U ILeJIOYEH, MOHbIE U COKPALICHHbIE XUMHYECKUE

YPaBHEHHUSI XHMUUYECKHX PEaKIMil HOHHOTO OOMEHa.

Pazgen 3. HemeTasuibl

U UX cOeJUHeHUA (24 1)

Tema 3. O61asa
XapaKTepuCTHKA
XUMHUYECKHUX 31eMeHTOB VIIA-
rpymnnsl. ['ajioreHb1

(44)

0611as XxapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKue CBOMCTBA
NPOCTHIX BElIECTB — rajJloreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xj0pa (B3auMo/ieiCTBHE C MeTalJlaMy,
HeMeTaJlJIaMH - BOJIOPO/IOM M KHCJIOPO/IOM,

wesno4amu). XnopoBogopos. ConsiHas KUCI0Ta,
XMMHUYEeCKHe CBOWCTBA, No/y4eHue, TpUMeHeHHe.
KauecTBeHHbIe peaKI|MU Ha raJoreHU/-UOHbL. Jelicmsue
X/10pa U X10p08000p0o0a HA OP2AHU3M Hea108€eKd.

O6'BACHATD 061IIEe 3aKOHOMEPHOCTH B U3MEHEHHUHY CBOWCTB HEMETAJIIOB U UX COeAMHEHUH B
npeJiesiax MasbIx IEPUOJOB U TJIABHBIX OArpynn [leprouueckoi CUCTeMbl XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOEHUS HX ATOMOB C HCII0JIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA MPOCTHIX BEI|eCTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0XKHBIX BEIECTB (XJI0POBOAOPO/A, XJIOPHJA HATPHSI), CIOCOOBI UX
[OJIy4€eHUs], IPUMeHeHHe U 3HaYeHHe B TPUPO/ie U XKU3HU YesloBeKa MocJie
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsITh rajloreHU/I-MOHbBI B PACTBOPE C MCI0JIb30BaHHEM TabIHLbI "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHUPOBATh U OCYLIECTBJISITh HA TPAKTHUKE XUMUUECKHE IKCIIEPUMEHTDI, IPOBOAUTD
Ha6JII0JeHH s, eJIaTh BBIBOJbI 10 pe3y/IbTaTaM 3KCIIepUMeHTa MOcJie peBapUTeNbHON
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BaxknHemmue XJIOpUAbI U UX HAXOXJAEHHE B IIpUpoJe.

JleMoHCcTpanuu

BujeomaTepuasbl: raJoreHbl M UX COeIMHEHUS.
06pa3sibl XJT0PUIOB.

JlaGopaTopHble U NpaKTU4YeCcKHe paboThbl
Jla6opamopHblii onbim:

Pacno3HaBaHue XJI0pU/I-UOHOB.

paGoThL

CsieioBaTh paBU/IaM 6e30macHOM paGoThI B IAGOPATOPUH ITPH UCI0JIb30BAHHUH XUMHYECKO
HOCY/ibl U 060PYy/JOBaHUS M0/ PYKOBO/CTBOM Ile/iarora.

BbicTpauBaTh pa3BépHYThlE NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH HA HHPOPMALIMIO U3
y4eOHHKa U CIIPaBOYHbIX MAaTEPHAJIOB, TPAMOTHO UCII0/1b30BATh U3yYEHHbIH MOHATUHHBINA
annapar Kypca XHMHUH.

Hcnosib30BaTh NPU BBINOJTHEHUH YYE€OHBIX 33JJaHUH U B IPOLIECCE UCCIIE0BATENBCKON
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOr0 COZePXKaHUsl, CIPAaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O6mas
XapaKTepUCTUKA
XHMMHYECKHX 371IeMeHTOB VIA-
rpynnsl. Cepa 1 eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
OCcoGeHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JIJI1 HUX CTENeHU OKUCIeHUs. CTpoeHue U
¢dusnYecKre CBOMUCTBA MPOCTHIX BEIECTB — KUCI0PO/a U
cepshl.

AnnoTponHblie MoguUKAIUU KUCJOPO/IA U CEPBI.
XuMuyeckre CBOUCTBA cepbl. CEpOBO/IOPO/I, CTPOEHHE,
¢du3nyecKkre U XMMHYeCKHe CBOMCTBA (KUCJIOTHbBIE U
BOCCTaHOBUTeJIbHbIE). OKCU/bI Cepbl KaK NpeJiCTaBUTENN
KHUCJIOTHBIX OKCH/0B. CepHast KUC/I0Ta, pU3UYecKHe

Y XMMUYecKUe cBoMcTBa (061ye Kak mpeCTaBUTeIs
KJ1acca KUCJIOT U cnenuuyecKre), IpuMeHeHHe.
CepHucTasd KUCJI0TA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMblULIEHHO20
cnoco6a noayyeHust cepHoli kuciomol Cou cepHOU
KHUCJIOTBI, KadeCTBeHHas peaKLus Ha Cy/1bdaT-HOH.
HaxoxeHue cepbl U eé coeAUHEHUH B IPUPOJeE.
Xumuueckoe 3azpsizHeHue okpyscaroweti cpedsl
coeduHeHusIMU cepbl (KucaomHble doxcdu, 3a2psi3HeHue
8030yxa u 8000€M08), cnocobbl e20 npedomaepaujeHusl.

JeMoOHcTpauuu

Kosneknuu (BugeoMaTepurasibl): cepa v e€ CoeJMHEHUsI.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEHTPUPOBAHHOW CEPHOU KUCJIOTHIL.

JlaGopaTopHble U NPaKTH4YeCKHe PaGoThI
JlabopamopHbie onblmbl:

O6HapyxeHUe CyJIbdaT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIMHKOM. BeruucaeHus

10 YPaBHEHUAM XUMHYECKUX peaKIii;

06 BACHATD 0611IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynnel U Ux
COoeJMHEHUH
C y4ETOM CTPOEHUSI UX aTOMOB C ONIOPOH Ha cxeMy "Hi3MeHeHHe paZiuyCcoB B TOArpynnax".
XapakTepusoBaTh pu3nUecKre
Y XMMHUYeCcKHe CBOMCTBa TPOCTOr0 BellleCTBa cepbl U eé coeJuHeHUH (CepoBOJOPOAa, OKCU/IOB
cepbl, CEpHOM KUCJIOTHI, CyJIbPaTOB), CIOCOGHI UX NOJYYEHUs, IPUMeHeH e U 3HaueHre
B IIPUPO/IE U )KU3HU YesI0BeKa C OIIOPOM Ha CXeMY U IJIaH.

OnpezensiTb HaJM4YKe Cy/IbdaT-HOHOB B PACTBOPE.

OOGBACHATD CYIHOCTb 3KOJIOTMYECKUX ITP006JIeM, CBSI3aHHBIX C TepepaboTKON coeAUHEHUH cephl
nocJjie CTPYKTYpHUPOBAaHUS MaTepHaJa.

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKe XUMHUUYEeCKHe dKCIIepUMEHThI, TPOBOAUTD
HabJ1I0/leHu4, /ie/IaTh BbIBOJbI 10 pe3yJ/ibTaTaM 3KCIIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NTPU UCNI0JIb30BAHUHU XUMUYECKOH
1ocy/bl M1 060py/J0BaHUA 10/, pYKOBOJCTBOM IleJiarora.

[Ipor3BOAUTD BBIYUC/IEHUA [10 XKUMUYECKUM YPaBHEHHUAM 10 Q/IFOPUTMY.

Hcnosib30BaTh NPU BLINOJHEHUH Y4eOHbIX 3a/JaHUH TeKCTbI y4yeOHMKa, CIPaBOYHbIE
MaTepuaJbl ([leproaudeckyto cucTeMy XUMHUYecKUX 31eMeHTOB /Jl. Y. MeHiesieeBa, Tabiuiy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUH pAJ, HapsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh Y BbINOJHEHUH y4ye6-

HBIX 33/JaHUH U B IPOLIECCe KCCJIel0BaTENbCKOM JIes TeIbHOCTH HAyYHO-MOMYJISIPHYI0 JIUTEPATypy

XMUMHUYECKOT0 COZlepPXKaHus, ClIPaBOYHble MaTepHasbl, pecypcel UHTepHeTa

10CJ1e KOHCYJIbTALUHU C 1ejaroroM
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Tema 5. O61aa
XapaKTepUCTUKA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpymnnsl. A30T, pocPop u ux
coeAVHEHMs

(74)

0611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsl.
OCco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /I HUX CTeNNeHU OKUCJIeHUS.

A30T, pacnpocTpaHeHUe B TpUpo/ie, pusndeckue u
XUMHUYecKre CBOHCTBa (B3aMMOeHCTBYE C MeTa lJIaMU U
HeMeTaJlJIaMH - KHCJI0POZ0M U BoZopooM). Kpyroeopor
a3oTa B IPUPO/JE.

AmMmuak, ero pusnyeckue U XMMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
nosay4eHue v npuMeHeHue. Coi aMMOHUS, UX U3UUECKHE
Y XMMHUYeCKHe CBOUCTBA (pa3/ioKeHUe, B3aUMOJEHCTBHe
Co LIesIoyaMu), NpuMeHeHHe. KayecTBeHHas peakuus Ha
HMOHbI aMMOHHUSI.

A3o0THast KMCJI0Ta, eé U3nyecKrle U XMMHUYeCKHe CBOMCTBA
(ob11Me Kak MpeACTaBUTE S Kaacca KUCIOT U
cnenuduyeckue). A3oTucTas kucaoTa. Mcnosb3oBaHue
HUTPATOB U coJIel aMMOHMA B Ka4ecTBe MHWHEPAJbHBIX
yZA06peHuH.

Xumuueckoe 3azpsisHeHue okpyxcarowell cpedovl
coeduHeHusIMU azoma (KucsiomHble dodxcdu, 3azpsi3HeHue
8030yxa, n048bl U 8000EMOB).

docdop, arromponuwie modugukayuu ocgopa,
dusnyecKre U XMMUYeCKHe CBOKCTBa (B3aUMOJeHCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJIaMH, KOHYEeHmpupo8aHHOU azomHotl
u cepHoli Kucaiomamuy).

Okcup docdopa(V) u docdopHas kuciora, pusnieckue u
XMMH4YeCKHe CBOMCTBA, nosydeHue. KadyecTBeHHas
peaknus Ha pochaT-MOHBL

Hcnonb3oBanue ¢pocdaToB B KayeCTBe MUHEPAIbHBIX
yA06peHUH. 3arpsi3HeHUe NPHUPOLHBIX BOLOEMOB
docdaTamu.

JeMoOHcTpauuu

Kosneknuu: ¢ocdop u ux coefuHEHUSI.

B3auMogelicTBHe KOHLEHTPUPOBAaHHONW a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble U NPaKTH4YeCcKHe paGoThl
JlabopamopHbie onblmbl:

1. BsauMogencTBHE coJiell aMMOHUS C EJI0YBIO.

2. O3HaKOMJIeHHe C 06pa3liaM¥ a30THBIX U GOCPOPHBIX
yAOGpEeHU.

Ilpakmuueckas paboma:

Ne 10. [TosryyeHUe aMMHUaKa, U3y4yeHue ero CBOMCTB.

OGBACHATD 00LME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB VA-IpymNIbl U UX
COeJJMHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMHUUYECKHE CBOMCTBA IPOCTHIX BELECTB a30Ta U pocdopa u
WX COeJMHEHUH (aMMUaKa, Cosiell aMMOHUS1, a30THOH KUC/IOThI, HUTPATOB, OKCUJA
docdopa(V) u pochopHoii kuca0ThI, PocdhaToB), CHOCOOBI UX MTOJTYUEHHUS, IPUMEHEHUE U
3HauYeHUe B IPUPOJE U )KU3HU YeJI0BEKA C UCII0JIb30BAaHHUEM CXEMBL

OnpefeasiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TAGJIHLbI
"XapakTepHble peaKl[M1 Ha KATHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 9KOJIOTMYECKUX TPOGJIEM, CBS3aHHBIX C HAX0XKJeHUEM COeIMHEHUH
asoTa u pochopa B OKpyKalolel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0/IeHHS, /1e/1aTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMUYECKOH
1ocy/pl U 060py/J0BaHHUA.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 110 XUMUYE€CKHUM YPAaBHEHUSAM.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHbIX BaAaHI/lﬁ TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepHaJibl (IepruoJUYeCcKyI0 CUCTEMY XUMUYeCcKHUX 3/1eMeHTOoB /. M. MeHiesieeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BO/JIe, 3JIEKTPOXUMHUYECKUH psiJi HANPsKe H Ui
MeTaJlJIoB).

HWcnosib30BaTh NpU BBIIOJHEHUH YYeOHbIX 3aJJlaHUH U B [TpoIiecce KUCCIe 0BaTe/IbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl HUHTepHeTa 1ocJie KOHCY/IbTalluy C elaroroM
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Buwruuciaenus
— I10 YpaBHEHUSIM XUMUYECKUX peaK Uil
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Tema 6. O61Iast XapaKTepuc-
THUKAa XMMU4YEeCKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj 1 KpeMHUH U UX
coeAUHEeHU

(84)

Yruepog, aJuioTponHble MogubUKauuu (rpaduT, aamas),
pacnpocTpaHeHue B IpUpo/ie, pUsnvecKre U XUMHUYECKHe
cBoiicTBa. Ancop6uus. KpyroBopot yriieposa B IpUpoOJE.
Okcuzbl yraepoja, ux GusniecKre U XUMHYECKHe
CBO¥CTBa (B3aMMOJEHCTBYE C METALJIAMH, HEMETA/JIAMHY,
KOHYEHMpUpo8aHHoU a30mHoli u cepHoll Kucaiomamu), ux
JleliCTBHE Ha )KUBbIE OPraHU3MBbl, NO/1yYeHUE

Y IpUMEHEHUE. FK0102u4ecKue npobaeMbl, C8s13aHHbIE C
okcudom yeaepoda(lV); czunomesa 24106a/16bH020
nomensieHus1 KAUMama, NapHuKogwslil sgexm.

YroJibHas KMC/I0Ta U €€ coJid, ux Grusndeckre U
XMMUYECKHe CBOUCTBA, NO/y4eHUe U IPUMEHEHHE.,
KauecTBeHHas peaklys Ha KapOOHAT-UOHBI.
Hcnoav3oeanue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIW/IEHHOCMU, CeAbCKOM X03siticmae.

KpeMmHui, ero pusuveckue 1 XuMHuiecKkre cCBOHCTBA (Ha
npUMepe B3aUMO/IENCTBHS C MeTa/lJIaMHU U HEMETAJLJIAMHU),
no/ayveHue U npuMeHeHue 8 31eKmpoHuKe.

CoeduHeHus1 KpeMHusi 8 npupode. O6wue npedcmassieHust 06
okcude kpemuus(1V) u kpemruesoli kucaiome. Cuaukamel, ux
ucnosb3o08aHue 8 bbimy, MeduyuHe, NPOMblULIEHHOCMU.
Baokc-Hellwue cmpoumebHble Mamepuabl: KEpamukda,
cmek/10, yemeHm, 6emoH, dicesne306emoH. [Ipob.aembl
6e30nacH020 UCNO1b308AHUS CMPOUMENbHbBIX MAMEPUAN108
8 N08CedHesHOU HCUSHU.

JleMOHCcTpauuu

Moge/i1 KpycTalJIM4eCKUX pelléToK ajMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Ancop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrzaéwm. [IporuBoras.

BugeomartepuraJibl: CUJIMKaTHas HPOMBIIIIEHHOCTD.
Mogei1 MoJIEKYJ1 OpraHHU4eCKHX BeILeCTB.

JlaGopaTopHble U NpaKTUYeCKUe paGoThl

JlabopamopHulii onbim:

KauectBeHHas peakijusi HA KApOOHAT-HOH.
IIpakmuueckue pabombi:

Ne 11. [TosiyyeHue yrjieKUCJI0ro ra3a U u3ydeHue ero
CBOWCTB.

Ne 12. PemieHue skciepUMeHTaJ/IbHbBIX 33724 [10 TeMe
«HemeTannbi».

Buruucaenus
110 ypaBHEHUSIM XUMUUECKUX peaKL Ui
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OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3J1eMeHTOB [VA-rpynmnsl 1 ux
COeJJMHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepusoBaTh pU3nUUeCKHe U XMMUYeCKHe CBOMCTBA IPOCThIX BeLeCTB yraepoja U
KpeMHHUS U UX COeiMHEHNUH (OKCU0B yI1epo/a, yroJbHOM KUCI0Thl, KapboHATOB, OKCUAA
KpeMHUs1, KpeMHUEeBOH KHCJIOThI, CUIMKATOB), COCOGHI UX NOJIy4eHHs], IpUMeHeHue
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIoBeKa.

OnpesensiTb KAPOOHAT- U CUIUKAT-

VOHBI B pacTBOPE.

O6BACHATD CYLIHOCTb 3KOJIOTMYeCKUX IP06JieM, CBA3aHHBIX C HAX0XK/eHHeM yTJIeKUC/I0ro rasa
B OKpyXarollel cpeje.

[ln1aHUpOBaTh M OCYILeCTBJIATb HAa IPAaKTUKe XUMHUYeCKHe SKCIIePUMEHTHI,

[IpoBogUTE HabJII0/leHUA, [ie/IaTh BBIBOJbI 110 pe3yJibTaTaM 3KCIlepUMeHTa I1ocJie
npeJiBapUTeJbHON pabOThHI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThI B JIJaGOPAaTOPHHU TPU UCTTOJIb30BAHUU XUMUYECKON
1ocy/pl U 060py/JOBaHHUA.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHI:IX 3aaa1-1m>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuasbl ([lepuosruyeckyto cucTeMy XMMHUYeCcKUX 3j1eMeHTOB /I, M. MeHies1eeBa, Tabuiy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BO/JiE, 3/IEKTPOXUMUYECKUH psJl HallpsiKeHUH
MeTaJIJIOB) I0C/le KOHCY/IbTallMH C 1eIaroroM.

HWcnosib30BaTh NpU BHIIIOJIHEHUH YYeOHBIX 3aJaHUH U B ITpoLiecce KUCCIe0BaTeIbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa




Pazpen 2. MeTaJuibl M MX coeguHeHus (20 4)

Tema 7. O61e cBOMCTBa
MEeTa/JIOB
(449)

06111as1 XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJ/IJIOB Ha OCHOBaHHUH UX MOJIOXKEHUS B
[TeproauvecKoi cucTeMe XUMUYECKHUX 3JIEMEHTOB

. . MeHnpeneeBa u cTpoeHus1 aToMoB. CTpoeHHe
MeTaJlJI0B. MeTa/inyecKas CBSI3b U MeTalJInYecKast
KpHUCTaJIJIMYeCKast PeIETKa. JJIeKTPOXUMUYECKUH s
HanpshKeHUH MeTaioB. PU3nveckre U XUMUYECKHe
CBOMCTBA MeTaJlJIOB (B3aUMO/ieeiCTBHE C KUCJIOPOAO0M,
BOJIOH, KHCJI0TaMU). O6Wue cnocobbl Noy4eHusl
Memasnos.

IloHamue o koppo3uu Mema-1,108 U OCHOBHble CNOCO6b!
3awumsl om koppo3suu. Cnaagsl (cmasb, YyeyH,
dropaaroMuHull, 6poH3a), ux npumeHeHue 8 bbimy u
npoMblul/1eHHOCMU.

JleMoHCcTpanuu

0O3HaKOMJIeHHE € 06pa3LaMU MeTaJlJIOB U CIJIABOB, UX
$U3NYeCKUMH CBOWCTBAMHU.

Moge/i1 KpUCTa/INYeCKUX PeIIETOK MeTaJlJIOB.
BujeomaTepuasibl: KOPpO3Us MeTAJIJIOB.

JlaGopaTopHbIe U NPpaKTH4YeCKHe paboThI
JlabopamopHble onblmbl:

O3HakKoOMJIeHHe ¢ 06pasLaMHu CIIJIaBOB MeTaJIJIOB.
3aBHUCHMOCTb CKOPOCTH peaKL MU MeTaJljla C KUCJIOTOU OT
NpUPOJbl MeTaslIa.

BoruucaeHus
110 YpaBHEHUSIM XUMHUYECKUX peaKI Ui

PackpbIBaTh CMbIC/ U3yYaeMbIX TIOHATUHN U IPUMEHSATb 3TH NOHATUSA IPY ONIMCAHUU CBOMCTB
BellleCTB U UX IpeBpallieHUH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B USMEHEHHUH CBOMCTB 3/IeMeHTOB-MeTaJIJIOB U UX
COeIUHEHUH C y46TOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHEe MeTaJLJIOB, 06111e GU3nYecKre U XMMHUYecKre CBOMCTBAa MeTaJl/I0B.

XapakTepH30BaThb 001 1e COCOObI M0JIy4YeHUs MeTaJlJIOB 10C/Ie CTPYKTYPHUPOBAaHUA
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCNI0JIb30BaHUHU XUMHAYECKOH
IOCY/ibl U 060PYZJ0BaHUSI.

[Ipou3BOAUTE BBIUHUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NPU BbINOJHEHUH yUeOHbIX 3aJaHUH TeKCThI yueGHMKa, CIPaBOYHbIe
MaTepuasbl ([lepuosuyeckyto cucTeMy XMMHUYeCcKuX 3/1eMeHTOoB /I, M. MeHies1eeBa, Tabuny
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUN P/ HAaNlPsIXKEHUI
MeTaJlJIoB).

HWcnosib30BaTh NpU BLIIOJHEHUH YYeOHbIX 3aJJlaHUH U B IIpoliecce Ucc/iej0BaTeIbCKOM
AeATeJbHOCTH HAYYHO-ITONMYJIAPHYIO JINTEPATYPYy XMMHUYECKOI'0 COAePKaHUA, ClIpaBOYHbIE
MaTepHaJibl, pecypchbl MHTepHeTa ocJie npe/iBapuTeIbHOM KOHCYJIbTallUY C Ie/]aroroM

Tema 8. BaxxHel1iue
MeTaJUIbl ¥ X COeJHHEeHH S
(16 4)

lllesiounble MeTasbl [lonoxenue B [lepuoguyeckoit
CUCTEMe XUMHYEeCKUX 3/ieMeHTOB /[l. 1. MeHpeeeBa,
cTpoeHHe aToMOB. Haxoxx/ieHre B mpUpoze.
dusnyeckre U XMMUYeCKe CBOMCTBA (Ha mpuMepe

HaTpuda U KaJ'II/IH). OKCI/IAbI U TUAPOKCUABI HATPUA U KaJIUA.

[IprMeHeHMe LIeT0YHBIX METAJJIOB U UX COeJMHEHU.
[Ile1ouHO3eMeIbHBIE METAJJIbl MAarHUM U KaJlbLUH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMUYeCcKUX 371eMeHTOoB /l. U. MeHiesieeBa. HaxoxxaeHuve B
npupoge. Prusndyeckre U XMUMHUYECKHe CBOMCTBA.
BakHelive coeuHeHUs Kaablusi (OKCUJ, TUIPOKCHU],
cousn). 2Kécmkocmbub 80061 U cnOCO6bI €€ ycmpaHeHUsL.

OGBACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-MEeTaJVIOB B IPYINax U
HX COeIMHEHUH C yYETOM CTPOEHHs UX ATOMOB.

XapakTepH30BaTh GU3HUECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELECTB METAJUIOB U UX
coeJMHeHUH (OKCH/I0B, THPOKCHOB, COJIEH) C OIIOPOH HA CXEMY, CIIOCOGBI UX ITOJIyYeHUs,
IpUMeHeHHe U 3HaYeHHe B IPUPO/ie U )KU3HHU YeJsIoBeKa.

Pacrno3HaBaTh ¢ MOMOILBIO0 KaYeCTBEHHBIX PeaKIMii MOHbI MeTa/UI0B (MarHusl, aJIlOMUHYsL, [TUHKA,
»KeJie3a, Me/I1) C KCII0JIb30BaHHEeM Tab MBI "XapaKTepHble peaKIiuy Ha KATUOHBI .

[11aHUPOBATh U OCYLIECTBJISATh HAa MPAKTHUKE XUMUYECKHe SKCIIEpUMEHThI, IPOBOAUTh
Ha6JII0/IeHHs, Zie/1aTh BBIBOJbI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CyieoBaTh MpaBUIaM Ge30macHON paGoThI B IaGOPATOPUH TPU UCIOJIb30BAHUH XUMHYECKOH
MOCYAbI U 060PYJOBaHUSI.

[IpOM3BOAUTD BEIYUCIEHHS 10 XHMUUECKHM YPAaBHEHHSIM.
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Anromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeHnzeneeBa, cTpoeHue
atoMa. HaxoxeHue B npupoge. Pusnyeckue u
XUMU4YecKre cBoHMcTBa. AMPOTepHble CBONCTBA OKCUA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cuctemMe
XUMUYeCKUX 371eMeHTOB /I. U. MenzeneeBa, ctpoeHre
atoMa. HaxoxzeHue B npupozie. Pusnueckue u
XUMHU4Yeckre cBoHcTBa. OKCH/BI, THAPOKCH/IBI U COTU
*kesesa(ll)

u xkene3a(lll): cocTa, cBONCTBaA U hosyyeHue.

JleMoHCcTpanuu

B3auMoieiicTBUE HATPUS C BOJOM.

OKpalllMBaHHe MJIAMEHU HOHAMU HATPUS U KU
OKpallMBaHUe MJIaMeHU HOHAMHU KaJIbIIUsl.
B3auMoieiicTBUE OKCHA KaJIbIIUs C BOJOH.
BuieoMaTepuasibl: ropeHHe XeJie3a B KUCJO0PO/IE U XJI0pe.

JlabopaTopHble U NpaKTHYeCKHUe paboThl
JlabopamopHble onblmbl:

O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMboTepHbIe cBONCTBa I'MPOKCHUAA AJTIOMHUHUS.
KadecTBeHHble peaKl|M{ Ha MOHBI KeJle3a.

JKécTtkocTb BOZABI M METO/BI €€ YCTPaHEHUS.
IIpakmuueckue pabomboil:

Ne 10. PemeHue akcneprMeHTa/IbHBIX 3374 [10 TeMe
«MeTannb».

BoruucaeHus
10 YpPaBHEHUAM XUMUYECKUX PeaKL Ui

BbicTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha UHPOPMALIMIO U3
y4eOHHMKa U CIIPaBOYHbIX MAaTEpPHAJIOB, FPAMOTHO UCII0/1b30BATh U3YYEHHBIHN OHATUHHBINA
anmnapar Kypca XHUMHUH.

Hcnosib30BaTh NPU BBINOJTHEHUH yYeOHBIX 33/JaHUH U B IPOLIECCE UCCIIE0BATENBCKON
JlesITEeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MartepuaJbl, pecypcbl UHTepHeTa

Paspgen 3. I'IepBOHaqaanble XMMUYECKUe NOoHATUA 06 OpraHn4ecKux sellecrsax, 104

Tema 9. NepBoHayanbHbie
XMMUYECKMe NOHATUA 06
OpraHUYecKnx BellecTBax

06mue npeacTaBaeHusi 06 0COGEHHOCTSX COCTaBa U
CTPOEHHsI  OpraHUYeCKHX  COeJUWHEHHUH  yrjepoja.
[lepBOoHaYa/bHbIE MOHATHUS 06 OPraHUYECKHUX BelecTBaX
KaK O COeJIMHEHUSX yryepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJI, TJIMIEPUH, YKCYCHas KHCJI0Ta). Hx
cocmag u xumuveckoe cmpoeHue. Kaaccugukayus
opzaHuveckux geujecms. [IoHATHE 0 GUOJOTHYECKH BAXKHBIX
BeIlECTBAX: KUPax, 6eJIKaxX, yrjeBoJax — U HUX POJH B
’KU3HU YesioBeKa. MamepuaibHoe eQUHCMB0 0p2aHUYecKux

O6BbACHATH MPUYMHBI MHOT000pa3us BeIeCTB, UITIOCTPUPOBATh B3aUMOCBS3b
HeopraHW4ecKHUxX COeIMHEHUH yriepo/Jja U OpraHUYeCcKHUX BelleCTB 10/ PYKOBO/CTBOM
yUUTeA.

O6BACHATD yCJI0BUS 6€30IIACHOT0 HCII0/Ib30BaHUS BEILECTB U XUMUYECKUX PeaKI Ui B OBITY.

XapakTepu30BaTh POJIb XMMUHU B Pa3JIMYHBIX cepax JesaTeTbHOCTH JII0/ieH, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, MPUMeHseMble B )KH3HU COBPEMEHHOI'0 YesI0BEKa.
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U HEOp2aHU4ecKux coe0UHeHULL

[IpupoHbIe HCTOYHUKH YTIEBOAOPOLOB (YroJb,
NPHUPOAHBIN ras, HePTh), IPOJAYKTHI UX NepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

Paspen 4. O606menne matepuana o kypey «Heopranndeckas xumusin(4 1)

Tema 10. Xumus 1 okpyKaromas
cpena, lu

HoBble MaTepuasbl U TeXHOJOTHU. BeljecTBa u
MaTepuaJibl B IOBCeJHEBHON XKM3HU Yesi0BeKa. XUMUS U
3n0poBbe. besonacHoe ucno/ib30BaHNeE BELECTB

Y XUMHUYeCKHUX peaKL Ui B GbITY.

OCHOBBI 3K0JIOTUYECKOH I'PaMOTHOCTH. XUMUYeCKoe
3arpsisHeHUe OKpy»Kalolel cpe/ibl (Ipe/iebHO
JlonycTUMas KoHLeHTpauus Beiects — [1/1K).

Posib XMMUM B pellieHUH 9KO0JI0TrM4YeCcKUX po6JieM

060611eH1Ee MaTepyasa 1o
Kypcy «Heopranuyeckas
XUMHUA», 34

0606111eHe U CHCTeMaTHU3alus 110 KypCy
«Heoprannyeckas XuMus»

XapaKkTepu30BaTh POJib XMMUH B PAa3/IMYHBIX chepax e TeTbHOCTH JIH0/iel, OCHOBHbIE
BellleCTBa U MaTepHaJlbl, IPUMeHsIEMbIE B XKU3HU COBPEMEHHOT'0 YeJI0BEKA.

. O6'bACHATD YC/I0BUs 6€30MAaCHOT0 UCI0/Ib30BAHKS BELIECTB U XUMUYECKUX PEAKI[UH B GBITY

AHaJIl/IBI/IpOBaTb U KPUTUYECKHU OLIEHUBATH I/IHCl)OpMaL[I/IIO O BJIMAHUHU MPOMBINIJIEHHOCTH,
CeJIbCKOI0 X0351MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHHE OKpYXalolei cpesibl.

YMeTb oKka3bIBaTh IepBYyI0 MOMOLIb ITPHU XUMHUYECKHX 0XKOTaX U OTPABJIEHUAX.

[IprHUMATB yYyacTHe B 06CY>KJeHHUHY TP06JIeM XUMUYeCKOU M 9K0JIOTHYeCKON HallpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO [TO3ULIUIO 10 IPo6JieMe U ITpeJjlaraTh BO3MOXKHbIE IIYTH eé
pelIeHUsIC oOpoi Ha MHOpPMaIHIo U3 yieOHHUKA U CTIPaBOYHbIEe MaTepHaJIbl, PeCypChI
WuTepHeTa

[Ipu paspaboTke pabouei

nporpaMmMbl B TE€MATUYE€CKOM IIJIAHHPOBAHUH OOJI?KHbI OBbITb y49T€Hbl BO3MOXHOCTH HCII0JIb30BAHUA 3SJIEKTPOHHBIX (L[I/Id)pOBbIX)

06pa30}3aTeﬂbelx pecypcoB, ABJIAKIMUNXCA y‘le6H0-MeTOﬂH‘l8CKHMH MaTepUalaMu (My.f[bTHMe;[HfIHbIe IporpaMmbl, 3JIEKTPOHHbIE y‘{96HI/IKI/I W 3aJaYHUKH, 3JIECKTPOHHLbIE
6I/I6J'[I/IOTeKI/I, BUPTYyaJIbHbIE na6opaTopm1, HUT'POBbI€ NMMPOrpaMMBbl, KOJJIEKIIUH LII/I(l)pOBbIX 06paSOBaTeJ’IbeIX peCprOB), HCIIOJIb3yEMbIMH IJIA 06y‘{eHI/IH W BOCIIMTAHHA
Pa3JIMYHBIX Py MoJIb30BaTeJeH, npeacraBj€eHHbIMHA B 3JIEKTPOHHOM (LII/I(l)pOBOM) BHJ€E U peaIM3yIOIIUMU JUJAAKTHUIeCKHEe BO3MOXXHOCTH HUKT, cogeprKaHrUEe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJbCTBY 06 06pa30}3aHI/m.
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