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[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paGouasi mporpaMma MO XUMHUHU JJisI OOYYAIOIIUXCS C 3aJCPIKKOMN
ncuxuyeckoro pazputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa3zoBaHUs
COCTaBJIEHa B COOTBETCTBUU ¢ DenepalibHbIM TOCYJIAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOT0 o0miero oopazoanus ([Ipukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTULIMU Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IMpumepHoit
aJanTUPOBAHHON OCHOBHOW 00pa3oBaTeNbHONM NPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOY4YalOIIMUXCA C 3aJEPKKOW TMCHUXUYECKOro pa3BUTHS (000pEeHHOU
pemennem ®YMO no obiemy o6pazoBanuio (poTokoi 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 TOJYYEHUH OCHOBHOTO OOIIEero oOpa3oBaHMs, C YYE€TOM pACMPEICICHHBIX IO
KjjaccaM  MpoBepsAeMbIX TpeOoBaHMM K  pe3yibTaTaM  OCBOCHHS  OCHOBHOM
o0Opa3oBaTeabHOM MPOTpaMMbl OCHOBHOI'O 00IIEro oO0pa3oBaHUSI W DIIEMEHTOB
coJiep)KaHusl, MPEJICTABICHHBIX B Y HUBEpCAIbHOM KoaudukaTope no xumuu, Konnenmmu
npenojaBaHus yueOHOro npeameTa «XUMHs», B 00pa3oBaTeNbHbIX Opranuzanusx PO,
peanu3yronrX OCHOBHBIE 00111€00pa30BaTeNIbHBIE TPOrPAMMBI.

Ob61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMUsh)

VYyeOupiii  npeamer — «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH». B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa30BaHUs
XUMHS KaK y4eOHBI MpeMeT 3aHMMaeT Ba)KHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMHUpOBAaHUN HAYYHOH KAPTHUHBI MHUPA, CO3JaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOJUMBIX ISl TOBCEAHEBHOM >KM3HU, HABBIKOB 370POBOTO M 0€30MacHOrO s
YyelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh U3y4eHUsi XMUMHHM CBS3aHA C OBJQJCHUEM XHUMHYECKUM SI3BIKOM,
coOmoiIeHneM TmpaBuil  Oe30macHO paboOThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHUCIICHHBIX CBSI3€M XUMHM C IPYTUMU NpEeAMETaMu
LIKOJIBHOT'O Kypca.

[Iporpamma BKJIIOYAET B c€0S1 OCHOBBI HEOPTAHUYECKON M OPTaHUYECKON XUMUHU.
['maBHOI uaeel nporpaMmsl SIBISIETCS CO3/IaHKE 0A30BOI0 KOMILJIEKCA OTIOPHBIX 3HAHUUN
[0 XUMHH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIONICH BO3pacTy OOyYarolIUXCAd U HX
0COOBIM 00pa30BATEIHHBIM TOTPEOHOCTSIM.

B coxepxanun 1aHHOTO Kypca MpEACTaBICHBl OCHOBOIIOIATAIOMINE XUMHYECKHE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIONIME H3YyYEHUE COCTaBA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALLIECHNUN U ITyTE€W yIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3YYEHHSI HEOPraHMYECKOW XHUMHUU COCTABJISIET ATOMHO-
MOJIeKYJIApHOE yueHue, [lepuoanueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



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

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOICHUI0 HOPM M TpaBui Oe30macHod paboThl B
XUMUYECKON J1Tab0opaTopuHu.

Peanuzanusa ganHo# nmporpaMmsl B mpolecce 00y4eHHs MO3BOJIUT 00YUYarOImUMCs
¢ 3TIP ycBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUH U TTOHSATH POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MPUPO/IE.

N3ydenne xumuum crnocoOCTBYyeT (OPMUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJI0OB (HAONIOJCHUE, HW3MEpPEHHE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HaHUN, OCHOBAHHOT'O Ha MEXKIIPEIMETHBIX CBS3SX ¢ MpeaMeTaMu «OKpyKaromui MUp,
«Duzukay», «buonorusy, «l'eorpadusy», «Marematuka» U QopMUPYET KOMIETECHIIHH,
HEO0OXOAUMBIE TS TIPOIOJDKEHHS 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3ydenne XumMuM CHOCOOCTBYeT pa3BuUTHIO Yy oOyuarommxcs ¢ 3[IP
POCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIMOHATBLHOW  TPAaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHUYECKH AaHAJIU3UPOBATh HMHQPOPMAIMIO, TPEJCTABICHHYIO B
pasnmuuHbIX (Gopmax. 3HAYUMOCTh TIpeAMeTa ISl Pa3BUTHS KU3HCHHOW KOMIIETEHIIMHU
oOyuaromuxcs ¢ 3IIP 3akirodaeTcs B YCBOCHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX [l MOBCEIHEBHOM >KM3HU; HABBIKOB 370POBOTO M 0€30MacHOro s
YeJioBeKa U OKpY’Kalolllel ero cpelbl oOpasza >KU3HHU; (POPMUPOBAHUHU IKOJOTUUYECKOU
KYJIbTYpBI.

[Iporpamma oTpakaeT cojepkaHue OOydeHHs MPEAMETY «XUMHS» C y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommuxcs ¢ 3[1P. Opmanenue yueOHbBIM
npeaMeToM «XUMHsS» MPEJCTaBISET ONPENSICHHYIO TPYIHOCTh IS O0Y4YarolUXCsl C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOW NESITEIBHOCTH, MEPUOIUISCKUMHU
KOJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM TMaMsITH, HEIOCTATOYHOCTHIO 00IIIEero 3amnaca
3HAHUM, MOHWKEHHBIM I[103HABATEJIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

Jlns mpeonioneHuss TPYAHOCTEM B HM3YYEHHHM Y4YeOHOTo mpeaMera «XHUMUs»
HeoOxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepualia K Mo3HaBaTeIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeropuu OOYyYarolIuXxcs, y4eT UX OCOOCHHOCTEW pa3BUTHS:
WCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuaia.

[Ipy w3ydyeHWH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnuecknidi Marepuan peKOMEHAYETCS M3y4daTh B MPOLIECCE MPAKTUYECKOMN
NeATeNIbHOCTU. BO3MOXKHO BBIJIENIEHUE OTJEIBHBIX YPOKOB Ha PEUICHUE 3a/1a4 B CBSI3U CO
CJIOKHOCTBIO aHanu3a Tekcta oOywarommmucsa c¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOU JEATEIbHOCTH OOYy4YalolIMXcsl Ha YpPOKaxX XHMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUU XUMHUH YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



Hean n 3agaun U3y4YeHUus y4eOHOro npeamMmera «XuMHs»

Obwue wyenu wu3ydeHus ydeOHOro mnpeamera «XHUMHS» MPEACTABICHBI B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obmero oOpasoBanus. OHH
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o0pa3oBaHus, HANPABIEHHOCTH OOY4YEHHS Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
dopMupoBaHue €€ HHTEJUIEKTa M o0miell KyabTypbl. OOydeHHME YMEHMIO YYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHKE CAMOCTOSATEIBLHO B HACTOSIIIIEE BPEMS SIBJISIETCS OJJTHOM U3
BaXHEHIIMX QYHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIIC U «XHUMHUH.

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

* (opMupoBaHME  HMHTEIUIEKTYaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO  PEIIEHUH, CHOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

" HamnpaBlIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE TMPHUOOIIEHUE YydYalluxcs K
CaMOCTOSATEIIbHOM TO3HABATEIBLHOW NESITEIbHOCTH, HAYYHBIM U MPAKTUYECKUM
METOoJlaM TO3HaHUs, (HOPMUPYIOUIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XHMMWH;

* oOecrnieyeHue yCIOBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOUTUMUCS OTTbITa
pa3Hoo0pa3HOM JesATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JIJIST PA3TUYHBIX
BUJIOB JICSITEIbHOCTH;

* (GopMupoBaHHE YMEHUI OOBSICHATH U OLICHUBATD SIBJICHUSI OKPYXAIOIIEro MUpa Ha
OCHOBAaHHUU 3HAHUH U OTIBITA, TOTYUYEHHBIX NMPU U3YUCHUH XUMUU;

* (GopMupoBaHHe y OOYYAIOMMXCA TYMAHUCTUYECKUX OTHOILICHUW, MOHUMAHUS
[EHHOCTH XUMHUYECKUX 3HAHUM I BBHIPAOOTKU IKOJIOTMYECKH 11e71eCO00pa3HOTo
MOBEJCHHUSI B OBITY M TPYIOBOM ACSATEIBHOCTH B IIENIAX COXPAHEHHS CBOETO
340POBbS M OKPYKAKOIIEW TPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAaHMI0 HA OCHOBE YCBOEHHMsI OOLICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIIS U HANIPABICHHOCTH JAJbHEHUIIIETO
00yJeHUSI.

Kypc HanpaBiieH Ha penieHne cleayrmnux 3aday, 00eCIeYnBaIONIUX PeaTnu3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO MOAXOJ0B K OOYYCHHIO XHMHUU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30BaHMS:

* (GopMupoBaHME TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEICTABICHUN O
BEIIECTBAX, WX MPEBPAIMICHUSIX W TMPAKTUYECKOM TMPUMEHEHWHU; OBJIAJICHHE
MOHSITHIHBIM aIMapaTOM ¥ CHMBOJNYECKUAM SI3bIKOM XUMUU;

" OCO3HaHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak 0OJIacTH
COBPEMEHHOT'O €CTECTBO3HAHMS, XUMUYECKUX TPEBPAIEHUN HEOPTAaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SBJIICHUM >KUBOM W HEXKUBOU
MPUPOBL; YTIyOJIeHUE TPEICTABICHNI 0 MaTeprUaIbHOM €IMHCTBE MUPA,;



" OBJIQJICHHE OCHOBAaMH XMMHYECKOH I'paMOTHOCTH: CLIOCOOHOCTBIO aHAJIU3HPOBAThH
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIlNH, CBSI3aHHBIC C XUMHUEH, HAaBBIKAMU
0e3omacHOro OOpalleHHus € BEUIECTBAMHU, HCIOJb3YEMbIMU B IIOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHMPOBATH SKOJIOTHMYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHsI 3J0POBhS U OKPY>KAIOIIEH CPEeIbl;

* (popmupoBaHHE yMEHUU YCTaHABIMBATH CBS3M MEXIy peajbHO HaOII0ZaeMBIMHU
XUMHAYECKUMHU SBICHUSIMH W TPOLIECCAMH, MNPOUCXOIAIIMMU B MHKPOMHUpE,
OOBSICHATh TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" NPUOOPETEHUE OMbITA HMCIIOJIB30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIECTB,
HaOIOZICHNS 32 UX MPEBPALICHUSIMH TIPHU MPOBEICHUU HECIOKHBIX XUMUIECKIX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS U TPUOOPOB;

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

Oco0enHocTH 0TOOpPa M afanTAIMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHne y4eOHOMY MpeaMeTy «XHUMHUs» HEO0OXOJUMO CTPOUTh Ha CO3/IaHHH
ONTUMAIBHBIX YCJIOBUH JJIsI YCBOSHHUS MPOTPAMMHOTO MaTepuajga OOyJarol[UMUCS C
3IIP. Bonpiioe BHMMaHHE AOMKHO OBITH YIEI€HO OTOOpY y4yeOHOro marepuana B
COOTBETCTBHUH C MPUHIIMIIOM JOCTYMHOCTU MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 10JKEH 10 CoiepKaHUI0 K 00beMY OBITh aIaITUPOBAHHBIM T 0O0y4atouxcs ¢ 3[1P
B COOTBETCTBHH C UX OCOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTSIMU. ClieyeT 00JeryuTh
oBiajieHne MmarepuaigoMm oOydarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUH 3HAHWH C HMCIOJb30BAHUEM IPUEMOB AJTOPUTMH3AIUUA M BU3YaTbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHHUIO MaTepHUaa.

Bonpiioe 3HadeHue A MOJHOIIEHHOTO YCBOCHHS y4e€OHOrOo MaTepualia MMEeT
oropa Ha MEXIPEAMETHBIC CBSI3UM BOMPOCOB, M3Y4YaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU TpeaMeramMu  Kak «['eorpadus», «DPusukay, «buomorus». IlozBomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pEHHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €T0 JyUIIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKpEIICHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipy mOAroTOBKE K YpOKaM YUHMTENb JOJKEH MPEeIyCMOTPETh (OPMUPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IaTh H3ydyaeMbIii MaTepHall,
TUIAHUPOBATh TPENICTOSIIYI0 pPadoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxomammo
MOCTOSIHHO ~CJIEIUTh 3a TPaBUIBHOCTBIO PEUeBOr0 OGOPMIICHHS] BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSMU TOBENCHUSH JACSITEIBHOCTH oOydwatoruxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIIOICHUST TTPaBUJI TEXHUKH 0€30MacHOCTH MPHU MPOBEACHUU J1aOOPATOPHBIX PadbOT B
XUMHUYECKOM KaOUHETe.



IIpumepHbie BUABI esATeIbHOCTH o0yuarwmmxcs ¢ 3IIP, o0yc/ioBjIeHHbIE 0CO0BIMU
o0pa3oBaTeJIbHBIMHU NOTPEOHOCTAMH M 00ecIeYMBaKOIIHEe OCMBICJICHHOE OCBOCHHE
co/iep;KaHMU 00pa30BaHUA 110 MpeaMeTy « XuMHs»

Coneprxanue BUJOB JesaTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xxumuu
ornpezensieTcss uX 0coObIMU 00pa3oBaTENbHBIMU MOTPeOHOCTIMU. [loMUMO HIMPOKO
ucnosbdyembix B OOIT OOO o0mux s Bcex 00ydaroluXcsl BHJAOB JESTEIbHOCTH
ClelyeT YCWIUTh BHUABl JCATENbHOCTH, cHeUUUYHBbIE [Js JaHHOW KaTeropuu
oOyuarommxcs, Ajis1 00eCe4eHns: OCMBICIEHHOIO OCBOEHUS COAEPKaHUS 0OPa30BAHMS
0 MPEeAMETY: YCUJICHUE MPEIMETHO-MPAKTUUYECKON NeATEIbHOCTH ¢ aKTUBU3aLUEn
CEHCOPHBIX CHUCTEM; YEepellOBaHWE BUJIOB JEATEIBHOCTH, 3aJIEUCTBYIOLINX Pa3IMYHbIE
CEHCOPHBIE CHCTEMbI; OCBOEHHE MaTepHaja ¢ ONOPOil Ha aJrOPUTM; «IIOLIArOBOCTHY B
U3y4YeHHHM MaTepuaia; MCIOJIb30BaHUE JOMOJHUTEIRHON BU3YyalbHOU OMOpHI (ILJIaHBI,
o0pa3libl, CXeMbI, 11a0JI0HbI, ONOpHbIE TabyuLbl). {1 pa3BuTus y odyuatomuxcs ¢ 311P
YMEHHs JieJlaTh BBIBOJIbI, (DOPMUPOBAHUSTPAMOTHOTO  PEUYEBOIO BBICKA3bIBAHUS
HE00X0AMMO HCII0JIB30BATh ONOPHBIE €I0Ba U Kiauile. Oco0oe BHUMaHHE CIETyeT
yIIeTUTh O0YYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTABJICHUE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJI€HME TaOJMl, COCTABJIEHUE KJIacCU(PHUKAUU C
0003HaYE€HHBIMU OCHOBaHUSIMU JIJISl KIIACCU(UKAIIMK U HATIOJIHEHUE WX IPUMEPAMHU U JIP.
[IpumepHas TemaTudeckass 1 TEpMHUHOJOTHUYecKas jekcuka coorseTcTByeT OOII
000.

Hia oOyuaromuxest ¢ 3[IP cymiecTBeHHBIMU SIBJISIFOTCSL NPUEMBI pabOTHI ¢
JEKCUYEeCKUM MaTepuajgoM 1o mpenMery. IIpoBoaurcs cnenuanbHas pabora 1O
BBEJCHUIO B AaKTHBHBIA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHUU.
N3y4aemble TEpMHUHBI BBOASTCSI Ha IMOJIMCEHCOPHOW OCHOBE, 00s3aTeibHA BU3YallbHas
HOJAEPAKKA, AITOPUTMBI pabOThI C ONPEEICHUEM, ONIOPHBIE CXEMBI Ul aKTyallu3aluu
TEPMUHOJIOTUU.

MecTo y4eOHOro npeaMera « XuMHus» B y4eOHOM IJIaHe

B coorBercTtBUM ¢ DenepalibHBIM TOCYJApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIET0 0O0pa3oBaHUsl Y4eOHBIH MpeaMeT «XUMUsS» BXOAHUT B
npeaMeTHyo0 001acTh «EcTeCTBeHHOHAyUHbIE MPEIMETh» U SIBIAETCS 00A3aTEIbHBIM
IUTS1 UBYUYEHUSL.

Y4eOHbIM T1aHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHBIX YacoB — MO 2 4 B
HeJeno B 8 1 9 kaccax COOTBETCTBEHHO.

Conepxanne ydeOHOro mpemMera «XuMUs», MpeacTaBieHHoe B [IpumepHoit
paboueit mporpamme, cootBeTcTBYeT @I'OC OO0, pazpadotano ¢ yuertom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO 00111eT0 00pa30BaHUS MO y4EOHOMY
npeaMeTy  «XuMHs», COOTBETCTBYeT IIpuMepHON ananTUpOBaHHOW OCHOBHOM
oOpa3oBaTeIbHON MporpaMMe OCHOBHOTO o0O0mIero oOpa3oBaHus OOYyYaromIMXxcs ¢
3a/IeP>)KKOM MICUXUYECKOTO Pa3BUTHA.



COLAEPXAHUE YUHEBHOI'O ITPEIMETA « XMW »

8 KVIACC

IlepBoHayanbHbIE XMMUYECKHE MOHSITHUS

IMpeamet xumun. Porb xumuu 6 scusnu uenosexa'. Tena u BeniecTBa. PU3HIeCKUe
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BELIECTB. Xumus ¢ cucmeme Hayk. YHucTeie
BemecTBa U cmecu. CriocoObl pazzaenenus: cmeceit. [IpaBua 6e30macHOro oOpanieHus ¢
BELIECTBAMU M J1abOpaTOpHBIM 000pynoBaHueM. [lonamue o memooax NO3HAHU 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE DJIEMEHTHhI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
anemMeHToB. OTHOCHUTENbHAA aTOMHAst Macca. [IpocTeie U crnoXkHble BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyna. BaneHTHOCTb aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYyJsApHas Macca. MaccoBas
JI0JIs1 XUMHYECKOT0 3JIEMEHTA B COESJIUHEHUU.

dusnueckne W XUMUYECKHe sBIeHUs. Xumudeckas peaknus. [IpusHaku
XUMUYECKUX PEaKIU. YpaBHEHUs] XUMUUYECKUX pEaKIUi. 3aKOH COXPAHEHHUS MAacChI
BenlecTB. Krnaccupukamuss XUMHUYECKMX peakiui  (COeIUWHEHHUs, paslioKEeHHUs,
3aMeleHus, 0OMeHa).

XUMHUYECKUI IKCTIEPUMEHT: 3HAKOMCTBO C XHUMHMUYECKOW TMOCYIOM, C MpaBUiIaMu
paboThl B JabopaTopuu U mpuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O0OpPYIOBAaHUEM;
U3y4YeHHE M OMNHUCaHhe (PU3NYECKUX CBOWCTB OOPA3IOB HEOPTraHWYECKUX BEIIECTB;
HabmoieHne pu3nyeckux (TIaBlIeHHe BOCKA, TASHUE JIb/Ia, paCTUPaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJICHCAIIMSI BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KHUCJIOTOM) SIBJICHWUU, HAONIOJCHUE W OIHMCAHHE
NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peakiui (pas3lioxkeHUe caxapa, B3auMOJCHCTBUE
CEPHOM KHUCIIOTHI C XJIOPUIOM Oapwsi, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuu,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu Menu (I1));u3yuenne crmocoboB pa3aencHus
cMeceid (C TOMOIIBIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpoMartorpadus), MPOBEICHUE OUYHUCTKU MOBAPEHHOW COJM; HAOJIOJACHUE U OINUCAHUE
pEe3yJAbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MacChl;
CO3JIJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeililue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmece rasoB. CocrtaB Bo3ayxa. Kuciopony — snemMeHT M mpocroe
BellecTBo. HaxoxaeHnue kuciaopoja B npupoje, Pu3nueckue U XMMUYECKUE CBOMCTBA.
Peakuuu ropeHusi MpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOJMydeHUs] KUCIOPOJia B
nabopatopuu u npomsiuiennocmu. Ilpumenenue xuciopona. Ilonstre 00 oxcumax.
KpyroBopot kucnopoza B mpupojie. O30H — aiiompontas Moougukayus KUciopood.

Tennoeoii 2¢ppexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- 1
SHAOTEPMUYECKUE PEAKINU. TONIUBO. Y20ab U MemaH. 3azpa3HeHue 030yxd, YCuieHue

! 3,[[6CB " fajnee KypCcuBoOM 0003HaYEHBI TCEMbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCA B O3HAKOMUTCIILHOM IIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro mMmatepuasia.
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NAapHUK08020 2¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemenT u npoctoe BemiectBo. HaxoxieHue Bogopoaa B MPUPOJE,
dbu3nUecKue U XUMUYECKHE CBOICTBA (Ha MpUMEPE B3aUMOJCHCTBUS ¢ HEMETAIAMU U
OKCHJIaMH METAJJIOB), IPUMEHEHUE, cnocodbl nonyyenus. IIoHsITHE O KUCIOTaX U COJISX.

KomnuectBo BemectBa. Mons. MomsipHas macca. 3akoH ABoraipo. MomispHBIii
00BEM razoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBO J0JIM XUMUYECKOTO
AJIEMEHTa B COSAMHEHNHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacu€Tsl 1o XMMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocraB, cTpoeHre U MOJNEKYJbl. Booa kak
pacmeopumens. PacTBOpbL. [loHamue O HACLIWEHHLIX U HEHACLIUWEHHBIX PACMEOpPaXx.
llonamue pacmeopumocmu eewecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAsE KOHIIEHTpalus). MaccoBas J10Js BeIIeCTBAa B pPacTBOpE.
Xumuueckue ceoticmea 600bl (paszlodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tlonsamue 06 ocnoganusx. Ponb pacmeopos 6 npupooe u 8 xcusnu yeiosexka. Kpyzosopom
800bl 8 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Baxneitmue  kimacchl  HeopraHuueckux — coenuHenwil.  Knaccudukamms
HEOpraHuueckux coenuHeHud. OKcuapl: cocTaB, Kiaaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (I1) u
oxcuoa azoma (II)), nomenxnamypa. I[lonyuenue u XUMHYECKHE CBOWCTBA OKCHJIOB
(B3auMozeiicTBue ¢ BOJAOW, Kuciotamu, Ienouamu). OcHoBanus. Knaccuduxarus
OCHOBAHUM: IIEIOYM U HEPACTBOPUMBbIE OCHOBaHMS. HoMeHKIaTypa OCHOBaHUM.
@u3nueckue M XUMHYECKHE CBONCTBA OCHOBAaHUM (B3aUMOIEHCTBHE C OKCHIAMH
HEMETAJIOB, KUCIIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsl: cocras, kiaccuukanus, HOMEHKIATypa, PU3NYECKUEe U XUMHUUYECKHE
CBOMCTBa (B3aUMOJEHCTBUE C METANIAMU, OCHOBHBIMU OKCHUJIaMH, OCHOBAHHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), CnocoObl nonyyerus. P akTUBHOCTH
metauioB H. H. bekeroa. Conu (cpegnue): HOMEHKIaTypa COJIeH, cnocodwl noyuenus,
B3aUMOJIEHCTBHE COJIEH C METAIIAMH, KUCJIOTAMHU, IIEJIOYaMHU U COJISIMU, IPUMEHEHHUE.

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

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

XHUMUYECKUN KCIIEPUMEHT: KAUYECTBEHHOE ONPEEIICHUE CONEPKAHUS KUCIOPOAA
B BO3/lyX€; MOJIy4YeHUE U U3YUEHUE CBOMCTB KHCIOPOAa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U YCJIOBUSI BOBHUKHOBEHHUSI U MPEKPAILCHUS TOpeHUs (Ioxapa);
03HAKOMJICHHE C 00pa3liaMu OKCUAOB M OMUCAHUE UX CBOICTB; MOJIYyUYECHUE U U3YUEHUE
CBOMCTB BOJIOpoJia (ropeHue); HaOI0aeHne 00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIEIOBAaHUE OCOOEHHOCTEM PAacTBOPEHMSI BEHIECTB C PA3IMYHONW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIJIAMU (HATPUEM U KaJbl[eM) (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPEJEICHUE pPAaCTBOPOB KHUCIOT W MIEJIOYEeH C TOMOIIbIO
HHJIMKaTOPOB; UCCIIeIOBaHUE 00Pa31[0B HEOPTAHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaONI0ICHNE HM3MEHEHUsT OKPacKd HHIUMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH;
n3yueHue B3aumojencTus okcuaa menu(ll) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT C
METAJUIAMH, pPEaKUUMd HEUTpaau3ally; IIOJy4YeHUE HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHHE OJTHOIO METAJLIA IPYT'UM U3 PACTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanueckuii 3akoH u Ilepuoauyeckas cucrema

xumunueckux 3jieMenToB /. U. MengesneeBa. Ctpoenne atomoB. XuMU4eCKast

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMH

[TepBble MOMBITKU KIacCU(PUKAIIMU XUMHUUECKUX dJIeMeHTOB. [loHaTHE O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJLIbI, TaJIOT€HBI, THEPTHBIC
rasbl). DnemeHmol, Komopbvie 0opazyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucTemMa XUMHUYECKUX DJIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnast u oaunnonepuoonas Gopmsel [leprnonnyeckoi
cucTeMbl Xxumuueckux 35eMeHToB /. 1. Menaeneesa. [lepuoabl u rpynibl. @u3ndecKkuii
CMBICJI TTIOPSIJIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snep. Mzomonvl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI04Y€K aTOMOB MepBbIX 20 XUMHUUYECKUX dJeMeHTOB [lepuoanueckoit
cucrembl J[. WM. MenneneeBa. XapakTEpUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menneneesa.

3axonomeprHoCmMU UBMEHEHUSI CBOUCME NIEMEHMO8 MAbIX NePU0008 U 2/IABHbIX
noo02pynn, 6 3aBUCUMOCMU OM  AMOMHO20 (NOpsA0K08020) HOMepa 3HayeHue
Ilepuoouueckozo 3axona u Illepuoouueckoti cucmemvl XUMUYECKUX INEMEHMO8 O]
passumus Hayku u npaxmuxu. /[. 1. Menoeneeg — yuénwiii u epaxicoaHuH.

Xumuueckass cBs3b. KoBaneHTHas (moyisipHass W HEMOJSIpHAsi)  CBSI3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMUYecKux snemenmos. IoHHas CBSI3b.

Crenenp oxuciieHus. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIporecce
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUI OKCIEPUMEHT: HW3y4deHHe oOpaslloB BEHIECTB METAIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE THJIPOKCHIA LIMHKA C PAaCTBOPAMHU KHUCJIOT U IIEJIOYEH;
MIPOBEJICHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus, COETUHEHNUS ).

MexnpeaMeTHbIe CBA3H

Peanuzaius MeXNpeaMETHBIX CBA3C€M IPM HM3YYEHHMM XHMHU B 8 Kjacce
OCYIIIECTBIIACTCS Yepe3 UCIIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MTOHATHH, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMHM IS OTACJIBbHBIX MNPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHajgu3, CHHTE3, KiIacCU(HKAINS, TICPUOJIUYHOCTh, HAOJIOICHUE, JKCIICPUMECHT,
MO/JIEJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIIHI,
PaIUOaKTUBHOCTb, MOJIEKYJa, DJJEKTPUYECKUW 3apsjll, BEIIECTBO, TeI0, OOBEM,
arperaTHOE COCTOSIHME BEIEeCTBa, ra3, (U3WYECKHWE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKkUusi

Ilepuonnueckuit 3akoH. llepuomuueckass cucTeMa XUMHUYECKUX DJIEMEHTOB
J. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KAJIbIUA U UX COCIUHEHUN B
COOTBETCTBUHM C TOJOKEHUEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOCHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBA3U. THUIBI KPUCTATUIMYECKUX
PEIETOK, 3A8UCUMOCTMb CEBOUCME Geujecmed Om Mmuna KpUCmaiiudeckou peulémrku u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys u HOMEHKIaTypa HEOpPraHUYECKUX BEIIEeCTB (MEXIyHapOaHAs U
TpUBUAJIbHAS ). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPraHWYECKUX COCIMHEHUN, TeHETUYECKas CBSI3b HECOPTaHMYECKUX BEIECTB.

Knaccuduxaiys XUMUYECKUX PEAKIUi MO Pa3IMYHbIM Mpu3HakaM (10 YUCTy U
COCTaBYy YYacCTBYIOUIUX B PEaKIMHU BEIIECTB, MO TEIMIOBOMY 3P (DEKTy, M0 U3MEHEHHUIO
CTeTNIeHEH OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Yyyacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE pEeaKUUU. Tepmoxumuyeckue ypasHeHus.

Ilonamue o cxkopocmu xumuueckou peakyuu. 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-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBleHHE YpaBHEHHI OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIUH C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUUECKON THUCCOLMALMU. DIEKTPOJIUTHUYECKAS] JUCCOLUALINS.
DNEKTPOIUTHI U HEANEKTPoIUThl. KaTnonsl, annonsl. Mexanuzm ouccoyuayuu eewjecmas
C PA3IUYHBIMU 8UOAMU Xumudeckou cesazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHbBIE
U c1a0ble 3JIEKTPOIUTHI.

Peakiimu noHHoro oomeHa. YcinoBHS MPOTEKAHUS PEaKIui MOHHOro OOMEHa J10
KOHI[A. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHHS peakuuid. XMMHYECKHE CBOMCTBA
KHCJIOT, OCHOBaHUM M COJEHd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHble peaklMd Ha KaTHOHBI M AHUOHBI:
XJopua-, OpomMua-, WOAWA-, Cyiubdar-, KapOoHaT-, cuinukar-, (ocdar- aHUOHBI,
TUJIPOKCH/I-MOHBI; KATUOHBI AaMMOHUS, MarHusl, KaJIbIWsl, ATIOMUHMSA, Keme3a (2+) u (3+),
Menu (2+), HMHKa, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX.

XUMUAYECKAA HKCHEPUMEHT: O3HAKOMIICHHE C MOJCIIMU KPUCTALUIMYECKUAX
PEUIETOK HEOPraHMYECKUX BEIIECTB — METALUIOB M HeMeTaJUoB (rpadura u anmasa),
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CIIOXHBIX BEIIECTB (XJIOpHIAa HATPHUs); HCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOW peakuu OT BO3JICUCTBHUS Ppa3IWYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUUAIIMU KUCTIOT, Ielouel u
coneil  (BO3MOXXHO WCHOJB30BAaHHE BHUICOMATEPHANIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHUsI pPEeakiMii MOHHOro oOMeHa (oOpa3oBaHuUeE
ocajlika, BBIJEJICHHE ra3a, 0O0pa30BaHKE BOJIbI); ONMBITOB, WLTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJTMUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHWe, peaknuu pPa3jioKCHHUS,
COCIMHCHHUS); PACTO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTaanbl U MX coeTMHEHUSA

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHbIe cTernenu okuciaeHus. CtpoeHue u Gu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJioreHoB. XMMHUUYECKHE CBONCTBA HAa MPUMEPE XJIopa (B3aMOICHCTBUE ¢ METAJIJIAMU,
HEMETa/NIaMd — BOJOPOJOM M KHUCIOPOJOM, wenoyamu). Xiopoogopoa. ComnsHas
KHACTIOTa, XHMHUYECKHE CBOWCTBa, noyyeHue, TpUMEHeHUe. [leiicmeue xnopa u
X7I0p08000P0OOa HA OpeaHu3m uejnogexka. BaxxHeWIIne XJIOPUAbBI U UX HAXOXKICHUE B
IpPUPOJIE.

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

Crtpoenre u (pu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBHI.
AnnoTporHele  MoAUM(UKAIMK KHUCIOpOoAa M Cephl. XHUMHUYECKHE CBOWCTBA CEpHI
(B3auMopeiicTBUE C HeMmemaniamu — BOJOPOJOM U KHUCIOPOJIOM, MeETaJlJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOCHHE,
¢usznueckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOICTBA).
Oxcupbl cepbl Kak MPEACTABUTENHN KUCIOTHBIX OKCHIOB. CepHasi KucioTa: Gu3niecKue
U XUMHUYeckue cBoicTBa (obmue wu crnenuduueckue). Conu CepHON KHUCIOTHI,
KayecTBEHHas peakius Ha cylbdar-uoH. CepHucras Kuciorta. Xumuueckue peaxyuu,
nexcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NOJYYEHUS CEPHOU  KUCIOMBbI.
Haxoxnenue cepsl 1 €€ coennHeHnH B ripupo/ie. [IpumeHenne cepbl U €€ COEAUHEHUN B
ObITY W B TPOMBIIUICHHOCTH. Xumuueckoe 3acpsa3HeHue oKpycaouel cpeobl
COCOUHEHUAMU Ccepbl (KUCTOMHbLE 00COU, 3d2Ps3HEHUEe 8030YXA U 8000EMO8), CNOCODbL
€20 npeodomepaue usl.

OO6mast xapakTepucTuKa 3eMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE W XWMHYECKHE CBOMCTBA
(B3auMozeiicTBUE € METAJIaMH W HEMETalIaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
KpyroBopor azora B mpupoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBONCTBA
(oKucieHue, OCHOBHBIE CBOICTBA BOAHOTO PacTBOpa), noayueHue u npuMmeHeHue. Comu
aMMOHMUS: COCTaB, PU3NUECKHE U XUMUYECKHE CBOWCTBA (Pa30KEeHHE, B3aUMOICHCTBIE
co mienoyaMH), npuMmeHeHue. KauecTBeHHash peakuuss Ha HOHbI aMMOHMS. A30THas
KUCIO0Ta, €€ (HU3NUYEeCKUe M XHMHYECKHE CBOMCTBa (00mme u creruduyeckue),
nonyyenue. Hutpatsl (paznoxenue). A3oTucras kucioTa. Vcrnonb30BaHue HUTPATOB U
coJIel aMMOHHSI B Ka4eCTBE MUHEpAJbHBIX yAOOpeHuu. Xumuueckoe 3acpszuenue
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OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMmHble 0024CO0U, 3a2PsA3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, armromponuvie moouguxkayuu gocgopa, GU3NYECKUEe U XUMUUYECKHUE
CBOIICTBa (B3aUMOJEHCTBUE C METAUIaMH, HEMETaNIaAMU, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou xucromamu). Oxcun ¢ocdopa (V), oprodochopHas KucioTa:
¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepaibHuIX
yooopenusix: Humpamol u gocamoi. [lonsmue o komniekchwvix yooobpenusx. O0mas
xapakTepuctuka 3eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB yriepojia u
KpeMHUsl. BaJeHTHOCTh W XapaKTepHbIE CTEMEHM OKHCIEHUS aTOMOB yriepojaa u
KpeMHus. PacripocTpaHenue yriepojaa B Ipupo/ie, XapakTepHbIe CTENIEHU OKUCIICHHUS.

VYrnepon, amtorponHble Moaudukauuu (rpadur, amMmas), QulMUECKHUe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE ¢ METaJlJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciomamu). Ancop6uusa. Kpyrosopor
yraepoaa B npupojae. OKcuabl yriepoaa, ux (U3WYecKrue U XUMHUUYECKHUE CBOMCTBA,
NOJIydeHHEe U TpPUMEHEHHUe, JACHCTBME Ha OpraHu3M 4elloBeKa. JKonocuueckue
npobemvl, cesa3auuvie ¢ okcuoom yenepooa(lV); eunomesa 2n06anvHo20 nomenjieHus.
KaumMama, napHukosvii 3¢ggexm. YTONbHAs KUCIOTa U €€ COJM, UX (U3HUECKHE U
XUMHYECKUE CBONCTBA, noyuenue u npumernenue. KauectBeHHasi peakiusi Ha KapOoHAT-
noHbl. Mcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHUS OPraHUYECKHX
COEIMHEHUN yriiepoia (Ha mpuMepe MeTaHa, dTUJIeHa, ITaHOJa, YKCYCHOM KUCIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugpurayusa opeanuueckux sewjecms. Ilonsitue o
OMOJIOTUYECKH BaXXHBIX BEIIECTBAX: XKUpaX, OeyKax, yrieBoJax — M UX POJIU B KU3HU
yesoBeka. MamepuanvHoe eOUHCME0 Op2aHUYecKUx U Heop2aHuiecKux coeOUuHeHull.

Kpemuuii, ero ¢usmyeckue u XUMHYECKHE CBOWCTBa (Ha TIIpuUMepe
B3aMMO/JICHCTBUS C METaJUIAMH U HEMETAIUIaMuU), nojyyerue u npuMenenne. Coedunerus
KpemHuus 8 npupoode. Obwue npedcmasgnerus o6 oxcude kpemuus(lV) u kpemHuegot
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOL, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmuue cmpoumenvhvie mamepuanvl. Kepamuka, CMeKIo, yemeHm, OemoH,
arcenezooemoH. [Ipobaemovl 6e30naACHO20 UCNONIBL30BAHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU HCUHUL.

XUMHUYECKUN HKCIEPUMEHT: H3y4YeHUE O0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEACHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUA-WOHBI U
HaOJNIOZICHNE TIPU3HAKOB WX TMPOTEKAHWS; OIBITH, OTpaxaromue Qusndeckue
XAMHYECKUE CBOWCTBA TaJOT€HOB W WX COEAMHEHWH (BO3MOKHO HWCIIOIB30BAHHE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE € 0Opa3uaMu  XJIOpUIOB  (TallOr€HUAOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHCHHSIMHU (BO3MOXXHO HCITOJIb30BAHUE
BUJIEOMATEPUATIOB); HAONIOJCHHWE TIpolecca OOyIIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KHUCJIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIIEHHOM
CEpHOM KUCJIOTHI, MPOBEACHNE KAaUeCTBEHHONW PEaKIUU Ha CyIb(aT-uoH u HabII0ICHNE
Mpu3HaKa e€ NpOoTEeKaHusl; 03HaKOMJIEHUE C (PU3MUECKMMHU CBOMCTBaMU a3oTa, pocdopa
U UX COEJIMHEHHI (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), 0Opa3liaMi a30THBIX
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1 QpocPopHbIX yI0OpeHUil; MOJyYeHHEe aMMUaKa U U3y4Y€HHUE €ro CBOMCTB; MPOBEACHUE
KAUeCTBEHHBIX pPEaKIMil Ha MOH aMMOHMS M (ochaT-UOH U U3yYEHUE MPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEAbIO
(BO3MOYKHO MCIIOJIB30BAHHME BUAECOMATEPUATIOB); U3yYEHUE MOJEIEH KPUCTANIMYECKUX
pelérok anMasa, rpadura; 03HAKOMJIEHHE C IPOLECCOM aACcOpPOLUU PACTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM UM  yCTPOMCTBOM NPOTHMBOrasa; MOJy4YEHHUE
YIJIEKUCIIOr0 Ta3a W U3YYEHHE €ro CBOICTB; MPOBEIEHHE KAaueCTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbl U M3yYE€HHE MPHU3HAKOB MX MPOTEKAHHUSA; O3HAKOMJICHHUE C
MPOAYKUMENH CUIIMKATHON MPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxHele HeMeTamibl U UX COSAUHEHUS».

MeTanjbl 1 KX COeTMHEHUS

OO6m1as XxapakTepUCTUKA XUMUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU MX
nonoxxkeHus B Ilepuonnyeckoil cucreme xumuueckux sneMmeHToB . 1. Menneneesa u
cTpoeHus aromoB. CTpoeHue MeTamioB. MeTauiMueckas CBSI3b M MeETajuIM4yecKas
KpUCTAJUIMYECKAsT PEHIETKa. OJICKTPOXUMUUYECKUM PpAN  HANPSIKEHUH METaJJIOB.
Ou3nyYecKkue U XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM,
BOJOM, KucimoTaMu). Obwue cnocobwvl nonyyenus memannos. llowsmue o Kopposuu
Memainios, OCHO8Hble CnocoObl 3awumsl ux om kopposuu. Cniasel (cmaib, 4yeyH,
0OPANIOMUHUL, OPOH3A) U UX NPUMEHEeHUE 8 ObIMY U NPOMBIUAEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuogmyeckoil cuUcTEME XHUMHUYECKUX
anemeHnToB [[. 1. MenaeneeBa; crpoerue aromoB. Haxoxzaenue B ipupoje. uznueckue
U XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCHIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAIIJIOB U UX COCIMHEHMUI.

[IlenoyHO3eMeENBHBIE METAIUIBI MATHUM U KAJIBIUN: TTOJI0kKEHUE B [leprnoanueckoi
CUCTEME XMMHUYECKUX 351eMEeHTOB [l. 1. MeHeneeBa; cTpoeHre UX aTOMOB; HAX0X/ICHUE
B npupoae. OU3N4ecKue U XUMHYECKHME CBOWCTBA MAarHus W Kajablusa. Baxueimue
COCMHEHUS KalbIlus (OKCHJ, TUIPOKCUI, COJH). JKécmrxocmb 60061 u cnocobvl eé
yCmpaHeHus.

AnOMUHMI: TIONOKeHHE B llepuoguyeckoil cucTeMe XUMHUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpoeHHE aTroMa; HaxoxJaeHue B mpupoae. Dusznueckue u
XUMUYECKUE CBOWCTBA alfOMUHH. AMQOTEpHBIC CBONCTBA OKCHJA W THIPOKCHIA
AJIFOMUHUSL.

Keneszo: nmonoxkenne B Ilepuonudeckoll CHCTEME XHUMHUYECKHX SJIEMEHTOB
JI. 1. MeHngeneeBa; CTpO€HHE aTroMa; HaxOXXJAeHUE B mpupoae. Pusnyeckue u
XMMHUYECKHE CBOMCTBA >Keie3a (B3aUMOJICHCTBUE ¢ METalaMU, KUCIOTAMH U COJISIMH).
Oxcuasl, ruapokcuasl v conu xkenesa(ll) u xeneza(Ill): coctas, cBolicTBa U noryueHue.

XUMHUYECKHUN SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METAaJJIOB U CIIaBOB, UX
(bU3UYECKUMH CBOWCTBAMH; HM3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCH/IA KAJIBIIHS H
HaTpusl ¢ BOJOM (BO3MOKHO MCIIOJIb30BAHNE BUEOMATEPHUAJIOB); HCCIICIOBAaHUE CBOMCTB
KECTKON BOJIBI, TpoOIlecca TOPEHHUS Kejie3a B KUCIOpoJie (BO3MOXXHO HCMOJIB30BAHUE
BHJICOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHUs KAaUYECTBEHHBIX PEAKIIMM Ha MOHBI (MarHus,
KaJIbLIUS, amoMuHus, uHKa, xkene3a(ll) u xeneza(lll), menu(Il)); nabmonenue u
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OINMCAaHUE MPOLECCOB OKPAIIMBAHMUA IUIAMEHUM HOHAMHU HATpUSA, KAIUA MU KaJabLud
(BO3MO>KHO HCIOJIB30BaHUE BUIACOMATEPHUAJIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSA U TUAPOKCUIA [IMHKA; PELICHUE dKCIEPUMEHTAIBHBIX 3a1a4 110
TeMme «BakHenIme MeTalJIbl U UX COCIUHCHUS.

Xumus u oKpyxHcarouasn cpeoa

Hosvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvl 8 NO8CeOHEBHOU
oHcuzHu  uenosexa. Xumus u 300posve. besonacmoe ucnonvzoganue eewecms u
Xumuyeckux peaxkyuii 6 oOvimy. Ilepéas nomowp NpuU  XUMUYECKUX — 0AHCO2AX
u ompasnenusx. OCHOBbL IKOIOSUYECKOU 2PAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oKpydcarouyeli cpeodvl (npedenvras oonycmumas kouyenmpayus eewecms — I1/[K). Ponb
XUMUU 8 PeUeHUU IKOIOSUYECKUX NPODIEM.

Ilpupoonvle ucmounuku y21e6000p0008 (V2oib, HPUPOOHBIL 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux poib 8 Oblmy U NPOMbIULIEHHOCHIU.

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

MexknpeaMeTHbIe CBA3U

Peanmuzanmst MeXNpeIMETHBIX CBSI3eH NpH HM3YyYeHWH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTHUH, SBIAIONIMXCA CUCTEMHBIMHU [IJISi OTACJIBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAay4YHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKaIus, NEPUOJUYHOCTb, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHUE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duznka: mMaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaANOaKTHBHOCTh, MOJIEKYJA, SIEKTPUUYECKUN 3apsll, TPOBOIHUKH, MOIYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (Qundeckue
BEITUYMHBI, CIUHUIBI H3MEPEHUs, KOCMHUYECKOE TMPOCTPAHCTBO, IJIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: dotocunres, apixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJBI, TOJIE3HBIE
MCKOIIaeMbIe, TOIJTUBO, BOJIHBIE PECYPCHI.

IIpuMepHbIe TeMBbI NPAKTHYECKHUX PadoT:

1. JlaGoparopHoe oOopymoBaHue W TIpueMbl oOpameHuss ¢ HuM. IlpaBuia
6e3omacHoii paboThl B XUMUYECKOH Tab0paTopum.

2. OuuncTKa 3arpsi3HEHHON MTOBAPEHHOMN COJIH.

3. Ilpu3Haku NpOTEeKaHUsI XUMUYECKUX PEAKIIUH.

4. ITomyyeHue KACIOPOJIa U U3YYEHHUE €r0 CBOMCTB.

5. [lonyyeHue BOAOpOia U U3YYEHHUE €r0 CBOMCTB.
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6. [IpuroToBieHue pacTBOPOB C OMPENIECICHHOW MacCOBOW J0OJIed PacTBOPEHHOTO
BEILIECTBA.

7. PemenHue OKCIEpUMEHTANBHBIX 3aa4 1o TeMme «OCHOBHBIE KIIACCHI
HEOPraHUYECKNUX COCAUHEHUI.

8. Peakiuu noHHOTO OOMEHA.

9. KauecTBeHHBIE peaKMU Ha HOHBI B PACTBOPE.

10. [Tonyuyenre aMMHaKa U U3yYEHUE €TI0 CBOMCTB.

11. IToryyeHue yraeKucioro ra3a i U3y4eHUe €ro CBOMCTB.

12. Pemrenne skcnepuMEHTaIbHBIX 3a1a4 1o teme «Hemeramner IV — VII rpynn u
UX COCIUHCHUI).

13. Peuienne skcriepuMEHTANIBHBIX 3a4a4 10 TeMe «MeTasuibl U UX COETUHEHUS.

[Ipy npoBeneHUH NPAKTUYECKON pPaOOThl KaXKIblii €€ JTam BHIIOJHAETCS

oOyuaromumucs ¢ 3[IP Bmecte ¢ yuurtelneM W MojA €ro pykoBoactBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOILIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWiIbHAs 3aMuch (OPMYNIT U YKa3bIBAeTCS IEJb
npoBenieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3alaHus. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMUCS BBITIOJHIEMBIX ACHCTBUN U
NOJIYYEHHOTO PE3yibTarta.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMUH

Jliss opraHW3aliii TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydYaroImuXxcs II0
peaMETy TPEeILyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIEHBIE pa0OThI, 3a4€ThI,
npakTHudeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOydvarommxcsi ¢ 3[IP sBisieTcss METON TMOMMBAPUATHBHOTO AKCITPECC-
TECTHPOBAHHSI C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEpPTaAMHU
SBIISIIOTCS. ~ ONEPATHBHOCTh,  BBICOKAs  CTENEHb  WHIWBUAyadW3alldd  3HAHUM,
CPaBHUTEJIPHO MaJIbIe 3aTPAThl BpEMEHH ¥ TPYJa Ha MPOBEPKY OTBETOB 00YJAFOIIIHXCSI.

Hnst oOyuaromuxcsi ¢ 3[IP Bo3MOkHO H3MeHEHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIO», alanTalysl MPeaaraeMoro o0ydJaromeMycss TECTOBOTO (KOHTPOJBHO-
OIICHOYHOT0) MaTepHalia: HCIIOJb30BAHWE YCTHBIX W TMHCHMEHHBIX WHCTPYKIIHH,
VIPOIIEHUE IIUHHBIX CIOKHBIX (HOPMYIUPOBOK MHCTPYKIIMM, PEIICHHE C OMOpOi Ha
anropuT™, oOpasell, UCIIOIb30BaHKUE CIIPABOYHOU HH(POPMAITUH.

KoHTpoJsibHBbIEe padoThI 0 TEMaM

B paboueit mporpaMmmMe npeaycMOTpeHO 9 KOHTPOJIBHBIX padoT:

Konmponenass paboma Ne 1. IlepBoHayandbHble XUMHUYECKHE TIOHSTHS.
XVWMHUYECKHE PTIEMEHTBI. XUMHUYECKHEe (POPMYITBI U YPABHCHHUS.

Kommponvnas paboma Ne 2. Tlepuonudeckas CHCTeMa XHUMHYECCKHUX DJIEMEHTOB
J.1. Menneneera. CTpoeHHe aToMa.

Konmponvuas paboma Ne 3. Xumuueckast CBsI3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunpl. I'openne. Bogopoa. Kucnorsr.
Counn.
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Konmponvuas paboma Ne 5. O60011eHne CBEACHUN 0 BaXKHEHIITUX Kjlaccax
HEOPraHUYECKUX COCTUHEHUN.

Konmponvuas paboma Ne 6. dnekTponuTUUYeCKasi UCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetannsl.

Konmponvuas paboma Ne 8. Metasibi.

Koumponvuas paboma Ne 9. Itorosast paboTta 3a Kypc HEOPraHU4ECKON XUMHUHU.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywaroumumucs c¢ 3I[IP ywyeOHoro mpeamera
«XUMHS» JTOJDKHBI COBNAJATh C pe3yJibTaTaMu MpPUMEPHON paboyeil mporpaMMbl
OCHOBHOTO 00111eT0 00pa3zoBanusi. Hanbonee 3HaAYMMBIMU SIBIISIFOTCS :

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHUBAIIMS K 00YUCHHIO U 1IeJICHANPABICHHON MO03HABATEIHLHOM IS TEILHOCTH;

YCTAaHOBKA Ha OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJIEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl HA TMpaBWIa HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS MPU B3aUMOJICUCTBUU ¢ XUMUUYECKUMHU BEIIECTBAMH U COCTMHCHUSIMU,

MpPaKTUYECKOe M3ydeHue mpodeccuii U Tpyaa pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE TIPUMEHEHUsI HM3y4aeMOTo TMPEIMETHOrO0 3HaHus (Hampumep, JTabOpaHT
XUMHYECKOr0 aHaJIu3a);

YBaXXEHUE K TPY/Y U pe3yJibTaTaMm TPYJI0BOH JAEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOEHUIO JajbHEHIeH WHIUBUIYAITHHOU
TPacKTOPUU OOpa30BaHUS HAa OCHOBE OPUEHTUPOBKM B MHUpe Tpodeccuii u
mpodecCHOHATBHBIX MPEANOYTEHUN, YBAXKUTEIHBHOTO OTHOIICHUS K TPYY;

OCO3HAHUE CBOETO MOBEACHHUS C TOUKH 3PEHUS OMACHOCTH WJIM O€30MacHOCTH ISl
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI IKOJIOTHUYECKOM KYJIBTYpPBhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIICHUS, MPUOOPETECHHUE OIbITa KOJIOTHUUYECKH OPUEHTHPOBAHHOU
IPAKTUYECKOM JIeATEILHOCTH B )KU3HEHHBIX CUTYAITUAX;

OCO3HAHHE TIOCIICJICTBUM W HENPHATHE BPEIHBIX MPHUBBIUEK (YyIMOTpeOIeHuUs
aJIKOTOJIsI, HAapKOTUKOB, KYpEHHUs) W HHBIX ¢GopM Bpeaa i (QU3NYECKOro U
IICUXUYECKOTO 37I0POBBS;

NPUHSATHE PEIICHUH B )KU3HECHHOW CHUTYalluM HAa OCHOBE NIEpPeHOCA MOJYyUYCHHBIX B
X0J1e 00yUeHHUs 3HaHWK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH AePuIuT nHpopManmu;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BAaTh HY)KHYIO HH(POPMAITHIO B COOTBETCTBHUH C
KOHTEKCTOM KHW3HEHHOM CUTYyallUH.

METANPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHUBEPCAIbHBIMU YUEOHBIMU HOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJIATH IPUYUHBI U CJIICACTBUS MPOCTHIX XUMHUYECKUX SIBIICHU;

OCYIIECTBIIATh CpaBHEHUE, KIACCH(PUKAIINIO XMMUYSCKUX BEIICCTB MO 33 IaHHBIM
OCHOBAHHUSIM M KPUTEPHSAM JJIs1 YKa3aHHBIX JIOTUYECKUX OTIepaLUi;

CTPOUTH JOTUYECKOE CYKJIECHUE MOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAKOIIEe
YCTaHOBJICHUE TTPUYUHHO-CIICICTBEHHBIX CBS3EH;

BBIABJIATH JACOUIIUTHI WH(POPMAIUKM, AAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B Apyroul (Tabiuily B TEKCT U
mp.);

C03/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATH 3HAKA U CUMBOJIBI, MOJEIN U CXEMBbI
JUTSL pelIeHHs] yueOHBIX U MTO3HABaTENbHbBIX 33/1a4 C MMOMOIIIBIO Me/1arora;

C MOMOIIBIO Te/Iarora MPOBOAUTh XUMUUYECKHUH OIBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEM 00bEeKTa U3YUYECHUS, IPUUYUHHO-CIICICTBEHHBIX CBs3EH
1 3aBUCUMOCTEN 00BEKTOB MEXKITY COOO0ii;

C TMOMOIIBI0 TEeJarora WIM CaMOCTOSITENIbHO (GOpMYIUpOBaTH OOOOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIOICHHUSI, OTIbITA;

POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUUYECKUX TPOLECCOB M  HX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh WH(OPMAIUIO WU JIaHHBIE W3 HCTOYHUKOB C Yy4E€TOM
peJIOKEHHON yueOHOM 3a7a4M U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvHoIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICIMEUAMU:

OpraHU30BBLIBATh YUEOHOE B3aMMOJICHCTBUE B TpyIIe (ONpeaessaTh oOIue 1elu,
pacrpeensaTh POJu, JOTOBAPUBATKLCS JIPYT C IPYTrOM U T. I1.).

C MOMOIIBIO0 TIEJarora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMEHHBIC
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MaTEpPUaiOB JJIsi BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpPraHU30BBIBATH Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIWBUIYAJIbHO M B TPYIIE: HAXOIUThH OOIIee
pelieHre M pas3pemartb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMK U ydera
UHTEPECOB; POPMYyIUPOBAThH, ApPTyMEHTHUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

OLICHMBATh KAY€CTBO CBOErO BKJIaJa B OOUIUI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH M MPOSBIISITH TOTOBHOCTh K IPEJAOCTABICHUIO OTYETA MIEPE TPYHIIION.

Osnaoenue ynugepcanbHbIMu YUeOHbIMU PE2YIAMUGHBIMU OCUCHBUAMU:

oOHapyxuBaTh W (HOPMYJIHPOBATH YyUYEOHYIO TIPOOJIEMYy, ONPEACNATh IIEihb
y4eOHOMU JIeSITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEUICHUH U
OCYIIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM M TTO3HABATEIHHOU JIEATEILHOCTH,

COOTHOCUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAESATEIbHOCTH B MPOLECCE AOCTHXKEHHUS pe3yJbTaTra, OMpPENeIiTh
crocoObl IEUCTBUI B paMKaxX MpPeasIOKEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICVCTBHS B COOTBETCTBUHU C U3MEHSIOLICHUCS CUTYallUEH;

JaBaTh aJICKBAaTHYIO OLEHKY CUTyallUM W TpeJsiaratb IUJIaH €€ HM3MEHEHUS;

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

MMOHUMATh NPUYUHBL, MO KOTOPHIM HE OBbUI JOCTUTHYT TpPeOyeMblil pe3ynbTaT
NEATEeNIbHOCTH, OMNpPEAENSITh MO3WTHBHBIE HW3MEHEHUS W HampaBieHUs, TpeOyrouue
najabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO.
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NPEAMETHBIE PE3YJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTE€IBbHOTO COJEP KAHMS,
YCTaHOBJICHHOT'O JAHHOW NPUMEpPHON pabouell mporpaMMol, BBLACISIOT: HAay4YHBIE
3HaHUS, YMEHHUS U CIOCOOBI NEeUCTBUH, crielupUuUYecKure sl y4eOHOro npeamMera
«XuMUA», BUABI IEATEIBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALINH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSIX:

® [IPEJCTABICHUE O 3aKOHOMEPHOCTSIX M TII03HABAEMOCTH SIBICHUWA MPUPOJBI,

NOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IEH KyIbTYphl U MPaKTUYECKOU

JeSITEIbHOCTH YeJIOBEKA B YCIOBUSX COBPEMEHHOI'O 00I11€CTBA; TOHUMAHUE MeCTa

XUMUHU CPEN IPYTUX ECTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMHH TS
cocTaBlieHUs (OpMyJT HEOPraHWYECKUX BEUIECTB, YPAaBHEHUNW XHUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBUI); BJIaJICHUE OCHOBAMU
xumudeckoit HomeHkIaTypbl (IUPAC u TpuBHanbHO) 1 yMEHHE UCTIONB30BATh €€

JUISL pelieHus] yueOHO-TI03HABATENbHBIX 3a7a4 C IMOMOIIBIO YUMTENS; YMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJ IO

aJIrOpUTMY C OIOPOU Ha ONpEIETCHNUS;

® [IPEJCTABJIECHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHHE C TIOMOILIBIO YUHUTEIIS

IIPUMEHATh CHUCTEMY XUMHUYECKUX 3HAHUM JUIsI YCTAHOBJICHUsI B3aUMOCBS3EHN

MEXKJly U3YYEHHBIM MATE€pUAIOM M IIPU MOJYYEHHHM HOBBIX 3HAHMM, a TAKKE B

Ipollecce BBIMOJTHEHUST YYeOHBIX 3aJaHuii ¥ Tpu padboTe ¢ MCTOYHUKAMHU

XUMHYECKOW HH(OpMaluu, KOTOpast BKIIOYAET:

BAKHEHIINE XUMHUYECKUE IIOHATHA: XUMHUYECKUH 3JJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJHAs W HEOJHOPOIHAs CMEChH,
OTHOCUTEJIBHBIE aTOMHasi W MOJEKYJsIpHas MacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMHUYECKAsT peaklus, pPEakUuu COCAWHEHUs, PEaKUUU pa3lI0KEHUs, PpPEaKUHU
3aMeIlIeHns, peakiuu oOMeHa, TeIIoBOM A(EKT peakiuuu, 3K30- U IHIOTEPMUUYECKHUE
peaKIuu, pacTBOP, MaccoBas JOJsS XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHMM, MAaCCOBas
JI0JIs1 ¥ TIPOLICHTHAs! KOHLEHTPALMs BEIIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPUUECCKHUM
ClIoil aroma, aToOMHas OpOWTalb, PaJlyC aroma, BaJCHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKask CBs3b, JJIEKTPOOTPULATEIBHOCTD, MOJSpHAs U HENOJISApHAs KOBAJCHTHAs
CBsI3b, MOHHAs CBs3b, METAJUIMUECKasl CBA3b, KPUCTAJUIMYECKAs peuieTKa (aromHasd,
WOHHAs, METaJUINYeCKas, MOJIEKYJSpHas), WOH, KAaTHUOH, AHWOH, 3JIEKTPOJUT WU HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAss JUCCOLMALMsA, pEaKkIUu HOHHOro oOMeHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH, OKUCIUTENb W BOCCTAaHOBUTEID,
OKHCIJICHHE W BOCCTAHOBJICHHE, JJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMble pEeakldd, CKOPOCTh XMMHUYECKOW peakIuu, KaTalu3aTtop, MpeneabHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIAraloIINE 3aKOHBI XMMHH: 3aKOH COXpaHEHHs Macchl, [lepuonnueckuin
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUM XHMHHU: ATOMHO-MOJIEKYJISIDHAs TEOPHsS, TEOPHs DIIEKTPOJUTHYECKON
JUCCOLMALAN, a TAK)KE INPEJICTABICHUS O HAy4YHBIX METOAAX IO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX MCCIIEIOBAHMS BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEAKIUN;

® MPEICTABICHHUE O NEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIIEMEHTOB
(paguyc aTtoma, AJIEKTPOOTPULIATENBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cucteme (B MaJibIX Mepruoaax U riIaBHBIX
NOATPYNINax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyieMeHTa B llepuogudeckom  cucTeMe € YMCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqesieHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOJOB, KAIHUS U KAIbLUS;
KIacCU(PUIIUPOBATh XUMUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
dbu3ndIecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOTUYECKON TaOIUIIbL;

® yMeHHE KJIacCU(PUIIUPOBATh XUMUUYECKHUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMHUYECKHE PEAKIMU C OMOPOM HA CXEMbI; ONPEAEISATh BAJEHTHOCTh U CTEICHb
OKHCJICHUS XHMHYECKHX DJIECMECHTOB, BHJI XHMHUYECKOM CBSA3HM M THII
KPUCTAJUIMYECKON CTPYKTYpbl B COCAMHEHMSIX, 3apsiJi MOHA, XapaKTep Cpeabl B
BOJIHBIX PACTBOpPaX BEMIECTB (KUCIOT, OCHOBAHMI1), OKUCIUTEb U BOCCTAHOBUTEb
10 AITOPUTMY YUEOHBIX JEHCTBUH;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3HUYECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIMIECTB (KUCIOPOI, 030H, BOAOPO, rpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KU, MarHUW, KJIBIUHI, AITFOMAHUAN, KEIe30)
U CJIOXHBIX BEIIECTB, B TOM 4YHCJIE€ WX BOJHBIX PacTBOpPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCUABI U THUApOKcHUAbl MeTaiuioB [ - ITA rpymm,
amromunaus, meau (II), munaka, xeneza (II u III), oxcunbr yrmepoma (II u IV),
kpemuus (IV), azora u pocdopa (III u V), cepur (IV u VI), cepuucras, cepHas,
azoTucras, azotHas, ¢ocdopHas, yroibHas, KpEMHHUEBas KHUCIOTa U UX COJIH);
ONHUCHIBATh C OMOPOM Ha IJIaH M KJIIOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapakTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHUS
Mocje MPEeABAPUTEIIHFHOIO aHaldu3a MOJ PYKOBOJICTBOM Iiejarora, NpUMEHECHHE
BEIIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCThH IIPOTEKAHUS XUMHUYECKUX
MPEBPAllCHUA B PA3JIAYHBIX YCIOBUSAX, BIWUSHUEC BEIIECTB H XUMHUYECKUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO0 IPUPOJHYIO CpENY;

® YMEHHE COCTaBJIATh MO o0O0pasmy, CcXeMe, aIrOpUTMy YYeOHBIX JeHCTBHI
MOJIEKYJISIPHBbIE 1 MOHHBIE YpaBHEHMS peaKUUil (B TOM YHCIIE PEaKIuid MOHHOTO
oOMEHAa ¥ OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUK), HLIIOCTPUPYIOMINX
XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYINT HEOPTAaHUYECKHUX BEIISCTB, a
TaKK€ MOATBEPKAAIOIINX T€HETHYECKYIO B3aMMOCBS3b MEKY HUMH;

® YMEHHE BBIYHUCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYD W MOJISIPDHYEO MAacCChl
BEIIECTB, MACCOBYIO JIOJK0 XMMHYECKOrO AJIEMEHTAa B COCAWHEHHH, MACCOBYIO
JIOJTFO BEIIECTBA B PacTBOPE, KOJMUYSCTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢
ornopoil Ha oOmwue ¢GOpMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMHUYECKMX PEaKIM W HaxOJUTh KOJHMYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHTOB WJIM MPOJYKTOB PEaKIUM C OMOPOM Ha oOpasell, aJropuTM y4eOHBIX
JICUCTBUH;
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® BJaJICHHE OCHOBHBIMU METOJAaMU HAYYHOT'O MO3HAHUsA (HaOII0JEHUE, U3MEPEHHUE,

HKCIIEPUMEHT, MOACIMPOBAHNE) TPU U3YyUCHUH BEUIECTB U XUMHUUYECKUX SBICHUIN

C OIOPO Ha aNTrOpPUTM Y4eOHBIX AEHCTBUI; yMeHUE cHOPMYIUPOBATH MPOOIEMY

U MPEUIOKUTH ITyTH €€ PEIICHMsI C TOMOILBIO NIEeJarora; 3HaHue OCHOB O€30MacHOM

paboThl C XUMHUYECKHUMH BEUIECTBAMH, XHMHUYECKOH MOCYI0M U J1a00paTOPHBIM

000py10BaHUEM;
® HaIWYHE MPAKTUYECKUX HABHIKOB IIAHUPOBAHUS M OCYIIECTBICHUS CICIYIOIINX

XUMHAYECKUX IKCIIEPUMEHTOB TI0J] PYKOBOJICTBOM YUHUTENS ¢ OOCYXICHUEM IIJIaHa

paboThl WJIK COCTABICHUEM TaOIHIIbI:

U3ydeHue U onrcanne (PU3MIecKux CBOWCTB BEIICCTB;

O3HAKOMJICHUE C (PU3MUECKUMU U XUMUYECKUMHU SIBIICHUSMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKHI MPOTEKAHHSI XUMUYECKIX PEaKIIHiA,

U3y4eHHE CIIOCOOOB pa3eieHus] CMeceH;

NOJIy4eHHE KUCIIOPO/ia U U3YUYE€HHE €r0 CBOMCTB;

MOJIy4€HHE BOJOPOa U U3yUYEHHUE €r0 CBOMCTB;

MOJIyY€HHE YTJIEKHCIIOTO ra3a U U3y4eHHE €T0 CBOMCTB;

MOJIyYeHHE aMMHaKa U U3y4€HHUE €r0 CBOWCTB;

IPUTOTOBJIEHHUE PACTBOPOB C OMpPEIEICHHON MAacCOBOM J10JIe PaCTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAaHWE M OINKMCAHHE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe UHANKATOPOB (JJakMyca, METHWIOpaHxa u deHondTranenta) s
OTIpEeJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIeJoueH;

U3y4YeHHE B3aUMOJIEHCTBUSA KHUCJIOT C MeTa/llaMHU, OKCHUIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM(pOTEepHBIX CBOMCTB THIPOKCUIOB aTFOMUHHUS U [IMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUNY;

pellleHne  HSKCIEpUMEHTANbHBIX 3aJad Mo TeMe  «DIeKTPOIUTHYEeCKas
JUCCOLUALISY;

pellleHne SKCIEePUMEHTAIbHBIX 3a7ad 1Mo TeMme «BakHeilmne HeMeTaibl U UX
COETUHEHUSDY;

pElIeHe SKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHele MeTaibl U uX
COCTUHEHUS;

XUMHUYECKUE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKA MPOTEKAHUS PEaKINii
MOHHOTO OOMEHa;

Ka4eCTBEHHbIC pEaKlMU Ha TNPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HOHBI:
XJopua-, Opomua-, HWOAUA-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-AHHOHBI,
TUIPOKCUI-MOHBI, KAaTHOHBI aMMOHHWS, MAarHUus, KaJbIl¥s, aJlOMHHHS, kKene3a (2+) u
xenesa (3+), menu (2+), IIMHKA;

YMEHHE TPEACTaBIATh pPE3yJAbTaThl JKCIEPUMEHTa B (opME BBIBOJIOB,
J0Ka3aTeNbCTB, TPAPUKOB U TAOJIUI] M BBISBIATH SMIIMPUIECKIE 3aKOHOMEPHOCTH;
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e BJaJICHHE MpaBUIAMU 0€30MaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMBIMU
B TMOBCEIHEBHOM W3HM, a TAKXKE MpPAaBUJIAMH MOBEACHUS B LIENAX cOepexeHus
3I0pPOBbSI U OKpYXAaloLeld MNPUPOIHON Cpelbl; MOHMMaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha YKUBBIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, a TAKKE CIOCOOOB
YMEHBIICHUs] W MPEJOTBPALLEHUS HMX BPEIHOIO BO3ACHCTBUSA; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHHE OCHOBAMU XUMHUYECKOM TIpPaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
IPAaBWIbHO HCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpPEHUs, METAUIbl W CIUIABbl, MPOAYKTHl IepepaboTKH
IPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOAOB (YIS, MPUPOIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha TMPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
PAaBWJIBHOTO UCIIOJIB30BaHUS U3YyUYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pPEalbHO HAOIIOAAaeMBbIMH XUMHUYECKUMU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIUMHI B MAKPO- U MUKPOMHPE, OOBSCHATD
IPUYMHBI MHOTO0Opa3usi BEUIECTB; YMEHUE MHTETPUPOBATH XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBieHne o cdepax NpodecCHOHATBHON AESTENBHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKEHHUSIX
XUMHYECKOM HAyK{; HaJU4Mhe OMbiTa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHbOpMallMK MO0 XUMHHM  (HAyYHO-TIONMYJISIpHAsl — JIUTEparypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI) C ONMOPOM HA aNTOPUTM: YMEHHE OOBEKTUBHO
OLICHMBATh HMH(POPMAILIMIO O BEIIECTBAX, MX NPEBPALIECHUAX U MPAKTHUYECKOM
PUMEHEHUH.

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

PesynpraTel mo romam GOpMYIHMPYIOTCS MO TPHHIMIY J00aBIEHUS HOBBIX
pEe3yAbTAaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYIIMX ToAax IMO3HIIUHU, KaK
IPaBUJIO, TOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAKOTCS (PE3YyJbTAaThl OUEPEIHOTO Toj1a
0 YMOJTYaHUIO BKIIIOYAKOT PE3YIbTAThl IPEABIIYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX T[OHSTHH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS] Macca, MaccoBasi 10JIsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHUH, MOJSIpHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHUE, COJb,
SNIEKMPOOMPUYAMETTLHOCTID, CTENEHb  OKHUCJIEHUS,  XUMHUYECKass  peakius,
KiaccupuKalus peakuHil: peakiuu COCIMHEHUS, pPEaKUUU pa3JI0KEHUs, peaKiuu
3aMelIeHus, PeakliMi 0OMEHa, IK30- U HIAOTEPMUUYECKUE PEAKIUU; Meniosou 3¢ ghexm
peakyuu, SIpO aroMa, AJIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTallb, paguyc aroMma,
XUMUYECKasi CBSA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, WOH,

2 3,[[6CB " ajie€ KypCUuBOM 0003HAYAIOTCS IUTAHUPYEMBIC MPECAMETHBIC PE3YyIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$[ C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.
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KaTHOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

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

UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJeHUST (POpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHHUN XUMUYECKUX PEAKIIUH, DIEKTPOHHOTO OallaHca;

OTPENIEeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETICHb
OKHCJICHUS DJIEMEHTOB B OWMHApPHBIX COCIMHEHUSIX C OMOPON Ha OMpPEACNICHUS, B TOM
YUCIIE CTPYKTYPUPOBAHHBIC; MPUHAMJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHUN 10 (opMysiaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT M HOHHAs) B
HEOPraHUYECKUX COEJUHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIbIO
YUUTENS NPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHWH, MJII YCTAHOBJICHUS B3aUMOCBA3U
MEXy U3YYEeHHBIM MAaTepUaJIOM U MPHU MOJYYCHUU HOBBIX 3HAHUH, a TaKXkKe Mpu padboTte
C WCTOYHUKAMU XUMHYeCKoW wuHPopmammu. OpUEHTUPOBATHCS B TMOHATHAX U
OTIEpUPOBATh MU Ha 6A30BOM YPOBHE, IPUMEHSTH MPHU BHITIOJTHEHUH YUEOHBIX 3a/IaHUM
U PEIICHUHM PacUYEeTHBIX 3aJa4 C OTIOPON Ha aTOPUTM YYE€OHBIX NEUCTBUN H3Y4YCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHHst Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJIApHAsi TEOpHs.
CooTHOCUTH 0003HAYECHUS, KOTOpble uMerTcs B Tabnuie «llepuomuueckas cucrema
xumuyeckux snaeMeHToB JI. M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTpOEHHUSI aTOMOB XHMMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsija sapa, oOlee Yucio
ANEKTPOHOB U PACHIPEIEIICHUE UX 10 AIEKTPOHHBIM CJIOSM);

KJacCU(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHue BEIleCTBa;
XUMUYECKHE peaKkiuu (M0 YKMCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO
TEIUIOBOMY 3D PEeKTy, M0 M3MEHEHHUIO CTEMEHU OKHCIICHHS] XUMUYECKUX SJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPKIas ONUCAHHE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX 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 MEIarOroOM;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIDHYIO W MOJSIPHYIO MACChl BEUIECTB;
MacCOBYIO JIOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE; MPOBOJAWUTH PACUETHI MO YPABHEHUIO XMUMUUYECKOM PEAKLIUU C
ONOpPOW HA aNTOPUTM;

IMPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON IESITEIBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0O0O0OIICHNE,CHCTeMAaTH3aIINS, KJacCU(UKAIUs, BBISBICHUC
MPUIMHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIICCTB M XUMHUYECKHUX
peaKIui; eCTECTBCHHO-HAy4YHbIE METOJIBI II0O3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MbIC/IeHHblll) IOl PYKOBOJCTBOM I€1arora,
CJe0BaTh IpaBUJiaM MOJb30BAaHUS XUMUYECKON MOCYA0M U J1aDOpaTOPHBIM
000py/I0BaHUEM, a TaKXKeE MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUHU C
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MHCTPYKIUSMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB O MOTYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA; IIJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIIO3HABAHWIO PACTBOPOB IIENOUEH u
KHUCJIOT C TMOMOUIBI0 HMHJUKATOpPOB (JlakMyc, (eHondTarenuH, METWIOpaHX H Jp.),
MOJITBEPKIAIONINX KAueCTBEHHBI COCTaB HEOPraHMUYECKUX BEIIECTB (KaueCTBEHHBIC
pPEaKIy Ha NOHBI) MO PYKOBOACTBOM IEarora.

9 KJIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATHUM: XUMHYECKUNU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCJICHUS, XHMHYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogou 3¢hgexm peakyuu,MoJb, MOJSIPHBIH 00BEM, PacTBOP;
ANIEKTPOJIUTHI, HEAICKTPOJUTHI, IEKTPOTUTHYECKAS] TUCCOLUAIMS, PEAKIMd MOHHOTO
oOMeHa, KaTaJIu3aTop, XumMuyeckoe pasHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUN, OKUCIUTETh, BOCCTAHOBUTEIIb, OKHCICHUE
U BOCCTAaHOBJICHHUE, aJJIOTpOmus, aM(pOTEPHOCTh, XUMHYECKasl CBsA3b (KOBaJICHTHas,
WOHHAs, METaJUIMYecKasi), KpUCTAJUTUNYECKasi PEIIETKA, KOPpo3us Memailos, CHIA8bl;
CKOpOCMb  XumMudeckou peaxyuu, TpeaenbHo pomyctumas konmeHTparus (I1JIK)
BEILECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MNOHATUH (cM. m. 1) m
IPUMEHATH 3TH MOHSITHUS IIPU OMMCAHUU BEUIECTB U UX MPEBPALCHU;

UCIIOJIb30BaTh 3HAKK M CUMBOJIBI JJIsl (DUKCAIIMU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBlieHHUs (OpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEaKIMM, 3aIUCU JaHHBIX
ycnoBui 3ana4. Mcnons3oBaTh 0003HaueHus, uMmeromuecs B [lepuonnueckoit cucreme u
Ta0IUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJIEH B BOJIC JJIs1 BHITIOJTHCHUS 33 IaHUM.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAJIEHKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCY COEIMHEHUI ¢ OMOPOIl HA ONIPEAEIICHHS], B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUIbI
XUMUYECKOW CBSI3M (KOBAJEHTHAs, HWOHHAs, METaNINYecKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA IO XUMUYECKOW (opMmyIe; XapakTep Cpelabl B BOJIHBIX
pacTBOpax KHCIOT W WIEIOYEH, mun Kpucmaiiuieckou pewémku KOHKPEemHOo20
geujecmea,

packpbiBaTh  cMbIci  llepuonmueckoro 3akona J[.MI. Menneneea wu
JEMOHCTPUPOBATH €0 IOHUMAHUE: ONUCLIBAMb U XAPAKMePU308ams TAOIUYHYIO POopMy
[lepuognyeckoit cUCTEMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», manbsie u OoJbline
MIEPUOJIBI; COOMHOCUMb 0003HAUCHUS, KOTOPhIE UMEIOTCS B MIEPUOIMYECKON TabmIuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsi siApa, 00IIee YHUCIIO AJIEKTPOHOB M PACHPENICIICHHE UX IO JJIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMUUYECKUX IJIIEMEHTOB U
MX COCJIMHEHUH B MpeesiaX MaJlbIX IEPUOI0B U IJIABHBIX MOJTPYII C yYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PULIUPOBATh XUMHUYECKHE AJIEMEHTBhI; HEOPraHHMYEeCKHUE BELIECTBA;
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XUMUYECKHE peakiuu (MO YKMCIY M COCTaBy YUYaCTBYIOIIMX B PEAKIHHU BEIIECTB, IO
TertoBoMy 3G (exTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKUE U crelUu(PUUECKUEe XUMUYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAas OMUCAHUE MPUMEpPAMU MOJEKYJSIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMU C OIIOPOM HA CXEMBI;

COCTaBJISITh yYPaBHEHUS DJICKTPOJUTUUECKON TUCCOIMALMKM KHUCIIOT, IIeJIoYed U
COJICH; TOJIHBIE W COKpaIIEHHbIE YpaBHEHMS pPEaKUUi HMOHHOrO OOMEHa; ypaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUYECKOU CBSI3U MEXK/Y BEIIECTBAMHU
Pa3JINYHBIX KIaCCOB;

pPacKpbIBaTh CYIIIHOCTh OKHCITUTEbHO-BOCCTAHOBUTEIHHBIX peakiui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOIO OajaHCca ATUX PEaKIUi;

POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTU TPOTEKAHUS XUMHYECKUX TMPEBPAIICHUN TIOCIEe MPEeABAPUTEIHLHOTO
00CYXJIEHUS C TIearorom;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYHO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa M0 (opMylie COCIMHEHHS; MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOpE; MPOBOJUTH PACUETHl MO YPABHEHUIO XUMHYECKOW DPEAKIUH C
OIIOPOY Ha aJITOPUTM;

cleoBaTh MpaBUIaM TIOJIB30BAHUS XHUMHUYECKOW TOCYAOW W J1abOpaTOpPHBIM
o0opyZOBaHMEM, a TaKKe MpaBUJaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBIMOJIHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIECKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA- OpPOMHUI-, HOAUI-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHOW AEATEIbHOCTH — aHajiu3 u
CHHTE3, CPaBHEHHE, 0000IIEHUE, CUCTEMATH3AIINIO, BHISBICHUE PUINHHO-CIICICTBEHHBIX
CBSI3€HM — JIJIS1 U3YUYECHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIIHI; €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOIIOCHHE, U3MEPEHUE, MOICIMPOBAHNE, SKCTIEPUMEHT (peaTbHBIHI
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIAHUPOBAHUE U KOJUYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXJA0W TEMbI Y4EOHOIO nmpeamMeTa « XUMUs»
[IpumepHON amanTUpPOBAaHHON OCHOBHOW 00Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzaenoM [IpumepHoit paboueil mporpamMmbl
yueOHOro npeaMera « XMMHs» OCHOBHOM 00pa30BaTeIbHON POrpaMMbl OCHOBHOTO 0011ero oopazosanus. [1pu atom Opranuzanus
BIPAaBE caMa BHOCUTb HM3MEHEHUS B COJAEpXKAHME U paclpeesieHue ydyeOHOro Marepuana 1o rojgaM oOydeHus, B
MOCJIEIOBATEIbHOCTh M3YUYEHHSI TEM M KOJUYECTBO YaCOB Ha OCBOCHHUE KaXKIOW TE€MbI, OINpEAesICHHE OpraHU3aluOHHBIX (opM
oOyuenust u T.m. OOOCHOBAHHOCThH JAHHBIX M3MEHEHHMM Ompenesnsercs BbIOpaHHBIM 0oOpa3oBaTelibHOM opraHuzanueit YMK,
UHAUBUAYATbHBIMU TICUXO(PU3UYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOydvarommxcsa c¢ 3IIP, cTeneHbi0 OCBOEHHOCTH HUMH
y4eOHBIX T€M, PEKOMEHJAIUSMU 110 OTOOPY U ajanTanuy yueOHOro Marepuania no XMMUM, MpeACTaBIeHHbIMU B [loscHUTENBHO I
3aIIUCKE.

[Ipennaraem 2 BapuaHTa NIPUMEPHOrO TEMATHMUYECKOrO IUIAHUPOBaHMS A oOydaromuiics ¢ 3I1P: mepBsiil pennosaraeTt
OCBOCHUE IIPOrpaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIaccCe.

1-if BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KIIACC

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

MpumepHbIie Tembl, OCHOBHOE copeprKaHue OCHOBHbIE BUADbI AEeATeNIbHOCTU
pacKpbiBalowme AaHHbIM pa3aen obyuatowmxca

nporpammbil,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yueHue

Paznen 1.I1epBonavaiibHble XumMudeckue nousiTusi(20 u)
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Tema 1. XuMusI — BaKHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPAaKTUY€ECKOH! A eATebHOCTH
4eJjioBeKa

(54)

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

Tena v BemecTBa. PUsnyeckue cBONCTBA BellleCTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BelllecTBa U cMecu. Cloco6bl
pasgenieHus cMecell. Pr3nyeckre U XUMUUYECKUe SIBJIEHHUS.
[IpyU3HaKH U yCJI0BUS NPOTEKaHUs XMMHUYECKUX PeaKL UL
3HaKOMCTBO C NpaBU/IaMu 6€30MaCHOCTHU U TPUEMaMHU paboThI B
XUMHU4YeCcKoH JJabopaTopuHu.

JleMoHCcTpanuu

1. JlJabopaTopHOe 060py/I0BaHHUE.

2. Pa3nnyHble BU/Ibl XHMHUY€ECKOH OCYAbI.

3. O6pasiibl BEIECTB.

4. Cnoco6blI pa3ziesneHus cMeceit (GUIbTPOBaHME, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlaGopaTopHble ¥ NPpaKTUYEeCKHE PabOThI

JlabopamopHbie onvimbl:

OnucaHue pU3NUECKHUX CBOWCTB BEIIECTB.

PasznesieHre cMecH c TOMOIIbIO MarHuTa.

IIpakmuueckue pabomvi:

Ne 1. JlJabopaTopHOe 060pyZOBaHKE U IPUEMBI PaGOTHI C HUM.
[IpaBuJsIa 6e30nacHOM paboThl B XUMUYECKOH JIaGOpaTOpPHU.
Ne 2. OumncTKa 3arpAsHeHHON NOBapPEHHOW Conn
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PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHSATHH C IOMOLIBIO IeAArora.

PackpbIBaTh poJib XMMHUHU B IPUPO/IE U KU3HU YeJI0BEKA, €€ CBSA3b C APYTUMHU
HayKaMH.

Pa3snyaTh YUCThIE BEIECTBA U CMECH; OJJHOPO/IHbIE U HEOTHOPO/AHbIE CMECH;

PaznnyaTh Ppu3nvecKre U XMMHUYECKHE SIBJIEHHS C OOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKK XUMUYECKUX PEAKLUN U YCJIOBUS UX TPOTEKAHUSI.

CnenoBaThb paBUJIaM [10/1b30BaHUsI XUMHAYECKOM OCY10H U J1JabOopaTOPHBIM
060pyI0BAHUEM, A TAKXKE [TPaBUJIaM 00palleHHs C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKIUSIMHU 10 BBIMOJHEHUIO TPAKTUYECKUX PABOT MO/
KOHTpOJIEM I1eJlarora.

[1/1aHUPOBATh U MPOBOJIUTb XUMHUECKUH IKCIIEPUMEHT 110 U3YYEHHUIO U
onucaHuio GpU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB 110/ PyKOBOJACTBOM IleJiarora c o6¢cy»x/ieH1eM IJaHa paboThl.

Hcnosib30BaTh NPU BbINOJIHEHUH YYeGHBIX 33/JAHUH U B IIpoLiecce
HCCJIel0BaTeIbCKOM JlesTeIbHOCTH HayYHO-TTONYJ/ISIPHYI0 JIMTepaTypy
XUMUUYECKOT0 COZiepKaHHUs, ClIpaBOYHbIe MaTepHuaJibl, pecypcbl UHTepHeTa nox
PYKOBOJCTBOM IeJarora.

BoicTpanBaTb pa3BEpPHYThbIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHdoOpMaLHIo U3 yYe6HUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XMUMUHU



Tema 2. BemecTtBa
U XMMHYECKHe peaKuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1IeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3J1eMeHTOB. [[pOCThIe U CJIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.

XuMudeckasi popmyJia. BaleHTHOCTb aTOMOB XMMHUYECKUX
3JIEMEHTOB. 3dKOH NOCMOsIHCMBA cOCMaga 8eujecms.
OTHOCUTe/IbHAsi aTOMHas Macca. OTHOCUTeJ/IbHAsi MOJIEKYJIIpHast
Macca. MaccoBasi 0J1s1 XAMHUYECKOT0 3/IeMeHTa B COeIMHE HUU.
dusnyeckue U XUMUYECKHUE SIBJIEHUS. XUMUYecKasl peaKiiusl.
[IpU3HAKHU U YCJI0BUS MPOTEKAHUS XUMHUYECKUX peaKIui.
XUMUYecKre ypaBHEHHUS.

Tunbl XUMUYECKUX peaKLnii (coeJUHEHHs, PA3JIOKEe HUS,
3aMellleHus, 06MeHa).

3aKO0H CoOXpaHeHHsI MacChl BEIIECTB.

M. B. /lomoHOC08 — yuéHblli-sHYuKa0neducm.

AemoHcTpauumn

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

XuMHyeckue siBJeHUs (FropeHue CBeYH, Pa3JioxKeHNe caxapa,
B3auMO/leicTBHeE cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoieicTBHe XKestesa ¢
cepoii, B3auMo/ieicTBUe XKeJle3a ¢ pacTBopoM cosu megu(11)).
OnBIT, HTIOCTPUPYIOLIUHI 3aKOH COXpaHeHHsI MacChl.

Na6opatopHbie 1 NpakTuyeckue paboTtbl

JlabopamopHble onblmbl:

[TpuMeps! GH3MUECKUX ABJIEHUH (I/1aB/IeHHe BOCKa, TasgHUe
JIbJA).

[IpuMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeCTBUE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB ¥ MOJIEKY T

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHOH MOJIEKyJIHpHOﬁ MacCChI BEIIECTB;

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

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI I03HAHUSA (B TOM 4YHC/Ie
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBICJIMTEJIbHOH JeSITeJIbHOCTH (CpaBHEHUE, KIacCUPUKaLUs) /11 U3YYeHUs
BelleCTB Y XMMHUYECKUX peaKIMi ¢ 0IOpOi Ha aJITOPUTM UJIU CXEMY.

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

PasnnyaTh dpusryeckre ¥ XUMHUUYECKHUe IBJIeHUS, 00bSCHATD UX CYIHOCTb C TOYKH
3peHHsI aTOMHO-MOJIEKYJIIPHOTO yYeHUs C OOPOM Ha ONpeie/IeHUs U CXEMBI.

OnpezensiTb NPpU3HAKU XUMHUYECKUX PeaKL UM, YCI0BUS UX TPOTEKAaHUS.

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

KnaccuduuupoBaTh XMMHYecKHe peakLiMU (110 YUC/IY U COCTaBY pearupyoumx u
00pa3yrIUXCS BEUECTB) C OMOPOI HA CXEMBL.

CocTaBasITb GopMyJibl GUHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JNeHCTBUM.

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

CneznoBaTh MpaBU/IaM M0JIb30BaHHUS XMMHUYECKON MOCYA0N U 1abopaTOPHBIM
060pyZl0BaHUEM, A TaKXKe [TpaBUJ/aM oOpallleHus C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMSAMHU 110 BBINOJIHEHHUIO JIA60PaTOPHBIX XMMUYECKHUX OIIBITOB MO/
KOHTpOJIEM Ilejiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTe/IbCKOM JleATeIbHOCTH
Hay4YHO-TIONYJIAPHYIO IUTepaTyPy XMMHUYECKOTr'0 COep KaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa o/, pyKoBO/CTBOM IleJiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uH$OpMaL MO U3 y4e6HMKA U CIIPAaBOYHbIX MaTEPHaJIOB, FPAMOTHO
VCII0JIb30BaTh U3y4YEeHHBIM IOHATUHHBIN aNllapaT Kypca XUMUH

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

(54)

Bo3ayx — cMechk rasoB. CocTaB Bo3yxa.
Kucnopos — 3sieMeHT U IpocToe Belle-
cTBO. 030H — aas10mponHasi Modugukayusi KUca0pooa.

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

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

00 OKCHUZAX.

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

Tens080ii 3gphexkm xumuueckoil peakyuu, noHsimue o
mMepMoXuMu4eckoM ypasHeHul, 3K30- U 3HJJ0TEPMUYECKUX
peaKkLusX.

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

AemoHcTpauumn

BzaumoeiictBue pocdopa, ceprl U Kejie3a ¢ KUCT0POJ0M
(BO3MOKHO HCII0JIb30BAaHUE BHU/IEOOIBITOB).
OnpefesieHue coiepXKaHNs KUCI0PO/ia B BO3JYXe.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHs TOpeHUsl.

Nab6opaTtopHblie 1 NpakTuyeckue paboTtbl
JlabopamopHbulii onbim:

0O3HakoMJIeHHe C 06pa3LaMy OKCH/I0B.
IIpakmuueckas paboma:

Ne 4. [TosryyeHue KMCJI0pO/ia, U3yYeHHUe ero CBOMCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl KUCJIOPO/JA ¥ 030Ha HA OCHOBAaHUU
ATOMHOM MacChl XMMHUYECKOT0 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATUN U IPUMEHSATb 3TH IIOHSATHUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX NIPeBpaILeHUH C HCI0/Ib30BAHUEM OMOPHBIX
CJIOB U KJIULLE,

XapakTepHu30BaThb (ONHUCBIBATDb)C ONOPOIL HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/yxa, HU3HYecKHe U XU-MUYeCcKre CBOMCTBA KUCI0PO/ia, CIOCOOI
€ero noJlyyeHus, IpMMeHeHYe 1 3HaUeHue B IpUpo/ie U XKU3HU YesloBeKa.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPe/iBapUTeIbHbIM
o6CcyKJeHreM NapaMeTPOB CPaBHEHUS.

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

PacrnosHaBaTh ONBITHBIM NyTEM KHUCJ0POJ 10/, KOHTPOJIEM lefjarora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKY/ISIPHBIX YpaBHEHUH XMMUYECKHX peaKI Ui ¢ yyacTHeM KUCJI0poAa.

OO6BACHATD CYIHOCTb 3KOJI0IMYeCKHUX NTpo6JieM, CBI3aHHbIX C 3arpsi3HEHHUEM
BO3/yXa.

CnezfoBaThb paBUaM 6e30MacHON paboThI B JIabOpaTOPHU IPU UCIOJIb30BaHUU
XUMHUYECKOH NOCYAbl U 060pY/I0BaHUS 104 KOHTPOJIEM I1e/Iarora, a Takxe
IpaBUJIaM 00pallleHHs C TOPIOYUMHU BellleCTBAMU B ObITY.

HJIaHl/IpOBaTb U OCyHIeCTBJIATb HA IPAKTHKEe XUMHUYECKH e 3KCIIepUMEHTDI,
NPOBOJUTH HABJIIOJIeHUS, [ieJIaTh BbIBO/IbI 10 Pe3y/IbTaTaM 3KCIIEpUMEHTa MO/
PYKOBOJCTBOM IleJiarora.

YdacTBOBaTh B COBMeCTHOM paboTe B rpymie.

Hcnosib30BaTh NPU BLINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce
UccJieloBaTeIbCKOM JieiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO0 JIMTEPATY Py
XMUMUYECKOT0 COJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa nof,
PYKOBOJCTBOM IleJiarora.

BeicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOM Ha
uHdopMaryio U3 yde6GHHKA U CIPaBOYHBIX MaTePHaJIOB C OIIOPOH Ha IJIaH,
IPaMOTHO UCII0/1b30BaTh U3y4eHHbIN NOHATUIHBIN anlapaT Kypca XUMUH



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

(54)

Tema 5. KoinuecrBeHHbIE
OTHOIIEHHUS B XUMUH
(44)

Bozpopos — asieMeHT U mpocToe BelecTBo. HaxoxaeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJaMU METAJIIOB),
IpUMeHeHHe, CNOCOObl NONYYEHUS.

[ToHSITHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[TosiyyeHue, cobupaHye U pacio3HaBaHUe BOJAOPO/Aa.
l'openue Bogopoaa.

B3aumoeiictBue Bogopoaa c okcugom meau(ll).

JNlabopaTtopHblie U NpaKTUYEcKne paboTbl
Jla6opamopHbwlil onbim:

B3aumoieiicTBHE KUCIOT C MeTaJlJIaMU.
IIpakmuueckas paboma:

Ne 5. [TonydyeHHe BOJOPO/JQ, U3yYeHUE eT0 CBOMCTB.

BbiyucneHusi
—_— MOJleKleHpHOI;‘l MaccChI BellileCTBa Ha OCHOBAaHHUH aTOMHOﬁ
MacCChbl XUMHUYECKUX 3JIEMEHTOB

KosnyecTBo BemectBa. MoJib. MosiipHas Macca. 3aK0H
ABorazpo. MosisspHbIN 06'5€M ra30oB. PacyéThl M0 XUMHUYECKUM
ypaBHEHUSM.

JleMoHCcTpanusa
06pasLbl BeeCcTB KOJIUYECTBOM 1 MOJIb.

BbiyucneHusi

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

— 06'bEMOB Tra30B 10 YPaBHEHUIO PEAKI[MK Ha OCHOBE 3aKOHa
06'béMHbIX OTHOILIEHUH ra3oB
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSATb 3TH NOHATUS IPU
ONMMCAHHUU CBOMCTB BELIECTB U UX IIpEBPALIEeHUH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUYECKHE CBOIICTBA BOAOPO/A,
CII0COGBI €0 MOJTyYeHHSs], TIPUMEHEHHE C ONTOPO Ha NJIaH, KPATKYO 3alKCh,
CXeMY.

Co6upaTb NpU6Op AJ1s OJyYeHHUs BOJOPOJA C UCII0Ib30BaHHEM BU3YyaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOIOPOJA C
OIOpPOM Ha aJITOPUTM.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU NPU UCTT0JIb30BAHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATO0ra., a TAKXKe
HpaBU/IaM 06 palieHHs C TOPIOYUMHU BeleCTBAaMH B ObITY

[1J1aHUPOBATh U OCYLIECTBJATh HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTBI,
IPOBO/UTH HAaGJII0/IeHUS, [ieIaTh BbIBO/bI [10 Pe3yJ/IbTaTaM 3KCIIepUMeHTa M0J
PYKOBOJICTBOM IIe/larora ¢ 00Cy>k/ieH1eM IlJIaHa paboThl, C UCII0Ib30BAHUEM
KJHuiie.

Y4acTBOBaTh B COBMeCTHOM pa6oTe B rpymie.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTHUKe XUMHUYECKHEe IKCIIEPHUMEHTBI,
MMPOBOAUTH HaGH}O,ZLEHl/IH, AeJ1aTb BbIBOJbI 110 pe3yJIbTaTaM 3KCIIepHUMEHTa.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIe

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATHUH U IPUMEHSATDb ITH OHATHUSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH J1JIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BBbIUHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BelleCTBa, 00'bEM rasa,
Maccy BellleCTBa € OOpoi Ha obpasel, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUSAM XUMHUYECKUX peaKLUi C 0IOPOU Ha
o6paseL, aJITOPUTM yueOHBIX AeHCTBUI: KOJNYeCTBa, 00'bEMa, MacChl Bel|eCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WU NPOYKTOB
peakIUH.

BbicTpauBaTh pa3BépHyThle NMCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOH Ha UH-
dopmanuio U3 yye6HUKA U CTPABOYHBIX MaTepHa/IOB, FPaMOTHO HCII0JIb30BATh
M3y4eHHbIH MOHATUHHBINA allnapaT Kypca XMMHUH C IOMOLBIO I1eJjarora.



Tema 6. Boga. PacTBopbl.
IoHaTHE 06 OCHOBAHMAX

(54)

Bopa, ee cocTaB, cTpoeHue, MoJieKyJibl. Pu3nyecKue CBOMCTBA
BOZbL. AHA/U3 U cCuHMe3 — Memodbl U3yHeHUsl cocmasa 800bl.
XUMHYeCKHe CBOWCTBA BOJbI

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

CocTtaB ocHOBaHUM. [IoHATHE 06 UHAMKATOPAX.

Boda kak pacmeopumev. PacTBopbl. Pacmseopumocms seujecms
8 sode.

HacbelujeHHble u HeHacbiueHHble pacmeopbl. MaccoBas 1015
BellleCTBa B pacTBODe.

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

Y 0YMCTKA IPUPOJHBIX BOJ.

AemoHcTpauumn

JJIEKTPOJIU3 BOJIbl; CUHTE3 BO/Ibl; B3aUMO/IEICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO MCIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHUe BelleCcTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccnepoBaHue pacTBOPOB KUCIIOT U 11{eJI0U€eH € TOMOIbI0
WH/JUKaTOPOB.

Nab6opaTtopHbie 1 NpakTUYeckue paboTbl

Ilpakmuueckas paboma:

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

BbiyucneHusi
— C UCIIOJIb30BaHHWEM INOHATHUA «MAaCCOBad 40Jid BellleCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATUH U IPUMEHSATb 3TH MOHATHUS IIPU
ONMCAHUH CBOMCTB BELIECTB U UX IPEBPAILEHUH C TOMOIIbIO ITeJjarora.

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 OIOPOU Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCO6BI OYMCTKH BOJbI OT IPUMECEH, MEPHI 110 OXPaHE B0/,
OT 3arpsiI3HEHUs 0CJIe PeIBAPUTEBHOTO CTPYKTypUPOBaHHUS MaTepyaJa.

[1J1aHUPOBATDb M OCYIECTBIISATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTH HAGJIIO/IEHUS, JIe/IaTh Bbl-

BO/IbI [10 pe3yJIbTaTaM 3KCIEPUMeHTA 0/, KOHTPOJIEM 11e/1arora, ¢
UCINO0JIb30BAaHUEM KJIHILE.

CnenoBaThb paBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU NPU UCTT0JIb30BAHUU
XUMUYeCcKOU mocy/ibl U 060pyA0BaHUs 110/ KOHTPOJIEM I1e/larora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCoBad [0Jid BellleCTBa B
pacTBope» c onopoit Ha GOPMYJIbL.

Hcnosib30BaTh IMPH BBIITOJIHEHHUHU y‘-Ie6HbIX 3aaaHm‘/’1 H B IIporecce
UCCJIEI0BATEIbCKOH JIeATEbHOCTH HAyYHO-IONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIeprKaHHUs, ClIpaBOYHble MaTepHUaJibl, pecypchbl UHTEpHeTa
10J], pyKOBOJCTBOM IleJiarora.

BbicTpauBaTb pa3BEépPHYTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uH$OpMaLMIO U3 y4e6HMKA U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN annapaT Kypca XUMHUH 110CJIe
npe/iBapUTebHOI0 CTPYKTYPUPOBaHUA MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanusi HeopraHU4ecKHUX COeIMHEHUN.

OKcH/IbI: COCTaB, KJaccudUKanus (OCHOBHBIE, KHCIOTHEIE,
amgpomepHble, Hecos1e06pasyroujue Ha npuMepe oKcudd yaaepoda
Il u okcuda asoma I, HoMeHKJaTypa. [los1yyeHue OKCHU/I0B
(B3aMmopeiicTBMe ¢ BOAOM, KUCNOTaMM, LEoYaMM).

OcHOBaHUS: COCTaB, KJaccudukanus (Le049u 1
HepacTBOPUMbIE OCHOBAaHUS), HOMEHKJIATYypa.

KucsoTsl: cocTas, kiaccuduKkalusi, HOMEHKIATYpa, dusndeckue
U XMMUYECKUe CBOUCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMHU COJISIMU Ha IPUMepe COJITHON U CEPHOU KUCJIOT),
€nocobbl noJlyveHust. Psj ak TUBHOCTH METaJIJIOB.

Conu (cpefiHME): HOMEHKJIATyPa, CNOCOObI NOAYHEeHUS],
B3aHUMO/IeICTBUE COJIEN C META/JIaMH, KUCJIOTaMU, 1lleJIo4aMU U
COJISIMU.

l'eHeTH4YecKas CBSI3b MEX/Y KJIacCaMU HEOPTraHUYeCKUX
coefuHeHUH. ['eHeTHYeckre psafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMUAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTaMU U 11leJI0OYaMHU.
PasnoxeHue npy HarpeBaHUMU.

AemoHcTpauumn

0O6pa3sibl HeOpraHW4eCKHX Bell|eCTB Pa3JIM4YHbIX K/IaCCOB.
BsaumogelicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(II).

Peaxius HeATpaM3aLUU.

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

Na6opaTtopHbie 1 NpakTUYeckue paboTbl

JlabopamopHbie onblmbil:

B3auMoieficTBHE KMCJIOT C MeTa/IJIaMH.

[loslyyeHre HepaCcTBOPUMBIX OCHOBaHUH.

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

Ne 7. PemieHue 3KCrepUMeHTaJIbHBIX 3314 10 TeMe «OCHOBHBIe
KJ1acChbl HEOPTaHUYeCKUX COeIMHEHUM».

BbiyucneHusi
— 10 YpaBHEHUAM XUMHUYE€CKUX peaKLmﬁ

OrnpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COSIMHEHHH N0 1a0JIoHY.
CocrapiieHHe CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCANHEHUI Ha
OCHOBE OIPEICNICHHS.

CocrapieHre (HOpMyIT OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCJMHEHHUH 1 Ha3bIBaHUC
UX [0 MEXKIYHAPOIHOW M TPHBHAILHOI HOMEHKIIATYPE C HCIIOJIb30BAHHEM
OIpe/ieTIeHNs] ¥ TaOJINLbI PACTBOPHMOCTH.

KnaccudunupoBaHye U3ydaeMbIX BEIECTB [0 COCTAaBY M CE0UCMEaM C ONOPON Ha
OIIpE/ICIICHHUS, CXEMBbI M TAOJIHILY PACTBOPHMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCITHHEHHIN MO/l PYKOBOJICTBOM IeIarora.
TIporHo3upoBaHHe CBOHCTB BEIECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCS C HCIIOJIb30BaHHEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX
COEIMHEHNUI) 0] PyKOBOJCTBOM Iearora.

CocrapiieHre MOJIEKYIPHBIX YPAaBHEHHI PEaKIHil, MILTIOCTPUPYIOIIHX X HMHYECKHE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEILIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#i Ha BepOATBHYIO CXeMY B KAUeCTBE 3PUTEINILHOI OMOPBHI.

CocrapiieHre MOJICKYJISIPHBIX YpaBHEHHI PEaKIHii [0 CXeMaM C TPeIBAPUTEILHBIM
00CyXJIeHHEeM BBIOOpa pearnpyonX BEemecTB.

BrlunciieHne [0 YpaBHEHMSIM XUMHYECKHUX PEeaKLyil KoIn4ecTBa, 00bEMa, Macchl
BELIECTBA I10 KOJIMYECTBY, 00BbEMY, MAacce PEareHTOB WK MPOAYKTOB PEaKIUHU 110
ANITOPHTMY.

IInaHupOBaHKE U OCYLIECTBICHHE HA MPAKTHKE XUMHUYECKOr0 IKCIEPUMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.

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

DopMyIHpOBaHHE ¢ IOMOLIBIO NEJAarora 1 BEIMOIHEHHE IPaBMI Oe30MacHoi paboTsI B
71a00paTOPHH MPHU KCIOIb30BAHHN XUMHYECKOH TOCY B! 1 000PYIOBaHHS.
Vcrnonp30BaHue MPH BBIMOIHEHUH YI€OHBIX 331aHHH U B IpoLiecce
HCCIIeJOBATENBCKON JEATEIBHOCTH HAYIHO-IIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl VIHTepHeTa, OCYIEeCTBICHHE BEIOOPa
107 PYKOBOJCTBOM ITE/Iarora.

BricTpanBanue pa3BEPHYTHIX MICHBMEHHBIX U YCTHBIX OTBETOB C OIOPOil Ha
nuHPOPMALHIO 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 1eeBa.
CtpoeHue aTOMOB. XMMHYecKasi CBsI3b. OKUC/IUTE/bHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 u)
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Tema 8. NMepuogunuecKuii 3aKoH U
MNepuoanyeckana cucrema
XUMMUYECKUX 3/IEMEHTOB

A. U. MeHpene-esa. CtpoeHue
atoma (7 u)

[TepBble MONBITKY KJIaCCUUKALUU XUMUYECKHX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXO/JHbIX 3JIeMEeHTOB (1eJI0YHbIE U
11eJI0YHO3€eMeJIbHbIe METAJLJIbI, FaJIOTeHbI, UHEPTHBIE ra3sbl).
IsnemeHmol, Komopble 06pasyrom

amgpomepHbie okcudbl U 2uOPOKCUODL.

[Tepuoauyeckuit 3akoH U [leproau-yeckas cucremMa
XUMHYeCKHUX 3/1eMeHTOoB /. . MengeieeBa. [leproibl, rpynimsl,
noArpynmbl. Pu3nyeckuit CMbIC/ MOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMEepPOB NepHo/a Y IPyIIbL.

Ctpoenue aToMoB. CocTaB aTOMHBIX A/iep. H30monbl.
JyieKTpoHBI. CTpoeHHE 3JIEKTPOHHBIX 060JI04€K ATOMOB IEPBBIX
20 xuMHYeCKUX 371eMeHTOB [leproiuyecKoi cucTeMbl

/. . MeHienieeBa.

XapaKTepUCTUKAa XMMHUYEeCKOT0 3J1eMeHTa 110 ero NM0JIOKEHUIO B
[lepuoauyeckoii cucreme /l. . MeHpesnieeBa.

3akoHoMepHOCMU U3MEHEeHUsl caolicma 3/1eMeHmo8 MaablX
nepuooos u 2/a8HbIX Nodzpynn 6 3agUcCUMOCmu 0m amoMHo20
(nopsidkosozo) Homepa.

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

AemoHcTpauum

KopoTkonepuoiHas v AJIMHHONIepUOKHAs GOPMBI
[Teproauveckoi cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

. . MenpeneeBa.

O3HaKoMJIeHHe € 06pa3liaMy MeTaJIOB U HEMETAJIJIOB.

Na6opaTtopHbie 1 NpakTUYeckue paboTbl

JlabopamopHblii onbim:

B3auMogelicTBHe T'HAPOKCHAA [IMHKA C paCTBOPAaMU KUCJIOT U
meJioyen
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PackpbIBaTh CMbIC/I TEPHUOAUYECKOr0 3aKOHA 110/}, PYKOBO/ICTBOM I1€Jlarora.

[ToHMMaTh CylLeCTBOBAaHUE NEPHUOANYECKON 3aBUCUMOCTH CBOUCTB XUMUYECKHUX
3J1IeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
CO€JIMHEHHUH OT MOJIOKEHUSI B IEPUOJUIECKOM CUCTEME U CTPOEHMS aTOMa C
UCI0JIb30BAaHHUEM CXEM U TAGJIHLL.

YcTaHaBAUBATh CBS3b MEXK/Y I10JI0XKEHHEM 3JIEMEHTA B [IEPUO/INYECKON CUCTEME
Y CTPOEHHEM ero aToMa (CocTaB U 3aps/ AApa, obliee YUC/I0 3JeKTPOHOB U
pacnpejesieHle UX 110 3JIeKTPOHHBIM CJ105IM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COE/JMHEHUH 10
rpynmnam v nepuogam [leproanyeckoi CUCTEMBI C TOMOILIBIO [IeAarora.
XapaKkTepu30BaTh XUMHUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/OB, KaJIHs,
KaJIbLIMs 110 UX MoJIoKeHUI0 B [lepruoandeckoii cucreme /Jl. . MeH/esieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NMPU UCTI0JIb30BaHUU
XUMHYECKOH MOCy/1bl M 060py/10BaHHUS 110/, KOHTPOJIEM Ie/larora.

BoIcTpanBaTb pa3BEpPHYThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdOopMaLHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XUMHUH 110CJ1e
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30BaAHUEM KJIHIIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 3a/JaHUM TEKCThI yyeOHUKa Iocjie
CTPYKTYPUPOBaHUSI MaTepHaJia, ClipaBouHble MaTepHasbl ([leproandeckyto
CHUCTEeMy XUMUYecKHUX 3yieMeHTOB /. . MeH/iesieeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOZiE, 3JIEKTPOXUMUYECKUH psJl HANPsHKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJIHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce
UCCJIeloBaTeIbCKOM JieiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO0 JIMTEPATY Py
XMUMUYECKOT0 COJlepKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa mnog,
PYKOBOJCTBOM Iefiarora



Tema 9. Xumunueckas casb.
OKUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE peaKLuuun
(84)

9 KUIIACC

InekmpoompuyamesbHOCMb aTOMOB XUMUYECKHUX 3JIEMEHTOB.
XuMU4YecKasi CBsI3b (MOHHasI, KOBaJIEHTHAs MOJIsIpHAst U
KOBaJIEHTHasl HeMoJIIpHasi).

CTeneHb OKUC/IEHUS.

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

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOPEHHE,
peakL Uy pasyioKeHHUs, CoeJUHEHUS

(2 4 B HEnEMIO, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

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

OnpeaensiTh BUJ XUMUYECKOU CBSI3U B COeIUHEHHUH C UCII0JIb30BAHUEM CXEM.

OnpeensiTh CTENEHb OKUCIEHUSI XMMUYECKOT0 3JIeMeHTA 110 GOpMYy.Jie ero
CO€JIMHEHUS C UCIOJIb30BAaHUEM AJITOPUTMA.

OnpefensiTh 371EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTh HPOLLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHHS.

CocTaBJIAITh 3/1eKTPOHHBIHN 6aJIaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaBJISITh ypaBHEHHE OKUCJIUTENBHO-BOCCTAHOBUTE/IbHON PeaKIMH M0
aJITOPUTMY pa36opa OKUCJIUTETbHO-BOCCTAHOBUTEbHON PEAKLIUH.

Hcnosib30BaTh NPU BHINOJTHEHUH yYEOHBIX 33JJaHUH TEKCThI y4eOHMKa I10CIe

CTPYKTYpUPOBaHUsI MaTepHaJia, ClipaBOYHble MaTepHasibl (IepHOANYECKYI0
CUCTEeMY XUMHUYecKHUX 3jieMeHTOB /. U. MeH/iesieeBa, TabJ/IMIy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMHUYECKUH psifl HallpshKeHUH
MeTaJlJIoB).

MpumepHble TeMbI,
pacKpbiBaloLme AaHHbIN pasgen
nporpammol,

M KOZIMYECTBO 4YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOe coaepKaHue

OCHOBHblE BUAbI AEATENbHOCTH
obyualowmxca

Pasgen 1. BemecTBo ¥ xXMMHYecKue peaknyu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ki1acca

(54)

[Teproaudeckuii 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asemeHTOB /I. U. MeHzesieeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUH CBONCTB XMMHUYECKHUX 3J1eMeHTOB IIePBBIX TPEX
[IepUO/I0OB, KaJlvd, KaJbL U U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKol cCUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanus v HoMeHKJIaTypa HeOpraHUYeCKHX BellecTB
(MexxayHa-poAHas U TpUBHaJIbHAs). XMMUYeCKHe CBOMCTBA
BelleCTB, OTHOCAILUXCA K pa3/JIMYHbIM KJlacCcaM HeopraHUu4eCcKHUx
coeIUHEHUH, UX TeHeTHYeCKasi CBsSI3b HEOPTaHUYeCKUX BellleCTB.
CTpoeHHe BelllecTBa: BU/bl XMMHUYECKOU CBA3U U TUIIbI
KPHCTA/L/IMYeCKUX PeLIETOK. 3a8UCUMOCMb C80LICMS 8ewjecms om ux
cmpoeHusl.

JleMoHCcTpanuu

1. Mopesiv KpUCTA/IZIMYeCKUX PeLIETOK HeOpraHu4eCKHX BellleCTB.
2. KopoTkonepuoHas U JJIMHHONEpHOAHAsA POPMBI
[Teproauyeckoi cucTEMbI XUMUYECKUX 3JIEMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Kalus U
KaJbLiusl 110 UX oJIoxkeHUI0 B [lepruognyeckoii cucteme /. U. MeHjesieeBa ¢
OIIOpPOM Ha aJITOPUTM.

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

OnuceiBaTh 061L1Me XMMUYECKHe CBONCTBA BelLl|eCTB Pa3/IMYHbIX KJIacCOB,
NOATBePXAaTb CBOMCTBA pUMepaMU MOJIEKYJISIPHBIX YpaBHEHU I
XUMHUYECKHX peaKL UM ¢ ollopoi Ha cxeMy.

OnpeensiTb BUA XMMUYECKOM CBA3U U TUI KPUCTALJIMYECKOH pelIéTKH
BellleCTBa C OIIOPOM Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUS I0Cjie
npeJiBapUTeIbHOT0 pa36opa.

BoicTpanBaTb pa3BEpPHYThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHdOopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, PaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BBIIOJHEHUH YUeOHBIX 3alaHUH U B ITpoliecce
HCC/Ie/I0BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMUYECKOT0 COJiepKaHUsl, CIpaBOYHble MaTepHaJibl, pecypchbl UHTepHeTa
[0/l pyKOBOJCTBOM IleJjarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHUX peaKIi
(44)

Knaccnukanus XuMUYeCcKUX peakIiui 10 pas/IMyHbIM IpU3HaKaM
(o 4Kcy ¥ cOCTaBY Y4aCTBYIOLIMX B PeaKL UK BELECTB, N0
mens1080My 3gpghekmy, no usMmeHeHuo cmeneHell OKUC/eHUsl
XUMUYECKUX 3/1eMeHIM08, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HdOMmepMuYeckue peakyuu, mepMoxuMu1eckue ypasHeHusl.
Ionsimue o ckopocmu xumuueckoil peakyuu. [IoHsimue 0 20MO2eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeO6PAMUMBbIX XUMUYECKUX peakyusix. [Ionssmue o XumMu4eckom
pasHogecuu. Pakmopbl, 8AusIOWUE HA CKOPOCMb XUMUHECKOU
peakyuu u No/10iceHUe XUMUYECK020 PA8HOBECUSI.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIIUU (3IEKTPOHHBIN
6aJlaHC OKHCJIMTEIbHO-BOCCTAHOBUTENbHON peaKLiu).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT PA3TUIHBIX
daKTopOoB.

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

4. CMelleHUe paBHOBECUSI XUMUYECKOM peaKIvH.

BuruucsaeHus
— KOJIMYEeCTBA BelleCcTBa, 00'bEMa 1 MaCChl peareHTOB HJIH
MPOAYKTOB M0 YPaBHEHUSIM XUMUYECKUX PeaAKLINI

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHH U IPUMEHATb 3TH NOHATHUSA NIPU
OIMCaHWHU CBOMCTB BeILECTB U UX IPeBpalleHUH.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKI My 110 pa3IMYHbIM NPU3HAKaM.

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

[IporHo3upoBaTh BO3MOXKHOCTH POTEKaHUA XMMUUYECKHX ITpeBpallleHuH B
pas/IMYHBIX YCI0BUAX N1OCJIE IPeABapUTEIbHON PabOThI.

OnpeziensaTb OKUCAUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN OaJIaHC PeaKIUu.

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

BbicTpauBaTh pa3BEépPHyThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uH$OpMaLMIO U3 Y4e6HUKA U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO
MCI0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN anlapaT Kypca XUMUH I0CJ/Ie
Ipe/iIBapUTEbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NpU BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B IpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMUYECKOT0 COJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHEeTa
ocJie KOHCYJ/IbTall|H C Ie1aroromM.
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TeMa 2. J/IeKTPOJIMTHY eCKast
AUccouManusi. XMuMH4YeCKHe
peaknyy B pacTBOpax

(84)

Teopusi 3/IEKTPOJUTHIECKON AUCCOLMALUU. IJIEKTPOJIUThI U
Hea3JIeKTpouThl. KaTHOHBI, aHHOHBI. MexaHu3m duccoyuayuu
geujecme ¢ pas3/uUYHbIMU 8UJamMu XumMuyeckoli cessu. CmeneHb
duccoyuayuu. CulbHbIE U CJIa0ble 3JEKTPOTUTHL

Peakuuy MOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUSsT peaKLHi.

XUMUYECKHe CBOMCTBA KUCJIOT, OCHOBAHUM U COJied B CBETe
NpeJCTaBJeHUH 006 3/IEKTPOJTUTUYECKOH qucconuanuu. Cpeaa
pactBopa. [loHsATHE 0 TUAPOJIH3E COJIEH.

KayecTBeHHbIe peaKIIUK Ha KATHOHbI

Y aHUOHBI : XJIOPU/JI-, GPOMU/], HO3U/-, CYIbAT-, KapOOHAT-,
cuukaT-¢$ochaT- aHUOHbI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHMUS,
MarHusl, KaJbl¥sl, aIIOMUHUSA, Kesie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOIIYE B BOAHBIX pACTBOPAX..

JleMoHCcTpanuu

JeKTpudeckas MpoOBOJUMOCTb PACTBOPOB BEILECTB; JBUKEHHE
HMOHOB B 3JIEKTPUYECKOM M0JIE.

OnBbITHI, WINIOCTPUPYIOLIME TPU3HAKHY TPOTEKAHUS peaKui
HOHHOTO 06MeHa.

OnbITHI 1O ONpe/ieJIEHUIO Cpe/ibl B pacTBOpax coJjiel (xyopuja
HaTpus, KapboHaTa HATPHs, XJIOPUJA [[UHKA).

JlabopaTopHble U IpaKTUYeCKUe

pa6oTsI

JlabopamopHblii onbim:

Ne8Peaknuy MIOHHOTO 06GMeHa B pacTBOPax 3JIEKTPOJUTOB:
cynbdaTa meau(Il)

Y WEJI0YHY, KapOOHATa HATPHS U COJITHOU KUCJIOTHI, peaKI s
HeUTpa/M3aLuy Mex /1y THAPOKCHU/IOM KaJNs U COJITHON KUCJI0TOH.
Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpeE.

IIpakmuueckasi paboma:
Ne 1. PemieHue akcriepMMeHTa/bHbBIX 3a/a4 10 TEMe.

BuruuciaeHus
— 110 ypaBHEHUSIM XUMHUYECKHX PeaK[ Ui

PacKpbIBaTh CMBIC/ U3yYaeMbIX IOHSATHH, 2 TAK)XKe CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOU AUCCOLUAIIMY C OIIOPOH Ha CXeMBL

OOBACHATb IPUYUHBI 3JIEKTPOIPOBO/I-

HOCTH BOJJHBIX PaCTBOPOB C IIOMOIIIbIO IleJjarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, IIeJIOUel U CoJiel, IoJIHbIe
Y COKpalléHHbIe HIOHHbIE yPABHEHUS XUMHUYECKHX peaKI[Ui HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAaKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBO/IbI 10 Pe3yJibTaTaM 3KCIIepHMeHTa
nocJie npeiBapuUTeJbHON paboThL

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a6OpaTOpUu NpHU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/Ibl U 060PY/J0BaHUS 110/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTH BHIYKCIEHHS 10 XUMUYECKUM YPaBHEHUSIM.

BoicTpanBaTb pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
nH}OopMaLHIo U3 Y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110cJ1e
[peJBapUTeJbHOI0 CTPYKTYPUPOBAHUA MaTepHaa.

Hcnosib3oBaTh IMPH BbINTOJTHEHUH y'-1e6H131x 3aaa1—114171 H B IIpornecce
UCCJIeI0BATE/IbCKOH JIEITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHUYECKOT0 CO/ZiepKaHUs, CIpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
1ocJie KOHCY/IbTAallUH C IejaroroM.

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

0611as xapaKTepUCTHKA rasioreHoB. 0COGEHHOCTH CTPOEeHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /LIS HUX CTENEHU
okucaenus. CtpoeHue U GHU3UYECKHe CBOWCTBA NPOCTHIX
BeILeCTB — raJloreHoB. XUMHUYECKHE CBOMCTBA HAa NPUMeDE XJ10pa

OOBSICHATD 06u_u/1e 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB HEMETAJIJIOB U UX
COG,C[I/IHeHI/Iﬁ B IIpeJieJsiaX MaJibIX NI€PHUOA0B U I'VIAaBHBIX NOATPYIIIT
l'[epylo;mqecxoﬁ CHUCTEMbI XUMHU4YECKHX 3JIEMEHTOB C y‘{éTOM CTpOEHUA UX
ATOMOB C UCII0JIb30BaHHWEM CXEMBbI.

(44) (B3auMo/ieHCTBUE C MeTAIaMU, HEMeTa/IaMHU (BOZOPOJIOM U XapakTepu3oBaTb GU3NYECKHE U XUMHUUECKHE CBOMCTBA IPOCTbIX BELECTB

KHUCJI0pozoM), wenouamu). XaopoBogopo. CosisiHast KUC/I0Ta, rajioreHoB (Ha NpUMepe XJ10pa) U CJI0KHBIX BELIECTB (XJ1I0pOBOJOPO/a,
XHMUYECKHE CBOUCTBA, No1yYeHue, TpuMeHeHue. KauecTBeHHbIe XJIOpU/IA HATPUsI), CIOCOOBI UX MOJIyYEHUS], IPUMEHEHHUE U 3HAaYEHHE B
peakL U1 Ha raJIoreHU/-UoHbL Jeticmaue x10pa u x10po8odopoda Ha HPUPO/IE U )KU3HU YEJIOBEKA [T0CJIE CTPYKTYPUPOBAHUS MaTepHaJia.
0p2aHu3M 4es08eKka. BaxxHeHIIMeE XJIOPU/bl U UX HAX0XK/EHUE B Onpe/ie/IsiTh TaJIOTeHNU/I-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIHILbI
npupoge. "XapakTepHble peaKlU1 Ha aHUOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
JleMoHCcTpanuu

HPOBO/JUTh HAGJIIO/IEHHS, JIE/IaTh BbIBO/bI 10 pE3yJIbTaTaM 3KCIIepUMEHTa
BuieoMaTepuasbl: raJoreHbl U UX COEJUHEHUSI. .
110CJIe IPe/IBAPUTEIBLHOM paboOThI.
06pa3sibl XJT0PUIOB.
JlaGopaTopHbie ¥ NpaKTU4YecKHe paboThbl
Jla6opamopHbwlil onbim:
PacnosHaBanue xJ10pHUA-HOHOB.
IIpakmuueckas paboma:
Ne 2. [TostydeHHe CONAHON KHUCIOTBI, U3y4eHue eé CBOMCTB.
Buruucaenus
110 ypaBHEHUAM XUMHUYECKHUX peaKIHi.
Tema 4. O6mas 061as XxapaKTepUCTHKa 3/1leMeHTOB VIA-rpynmnbl. Oco6eHHOCTH O6BACHATD 061IMIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3s1eMeHTOB VIA-

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

CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble JJ/Is1 HUX CTeNeHU
okucsenusi. CTpoeHre U pU3nUecKre CBONCTBA TPOCTHIX

BeIl|eCTB — KHCJI0POJA U CepbL

AnnorponHble MogubUKALMY KUCI0POAA U CepPbl. XMMUYeCKHe
CBOMCTBa cepbl. B3aumoelcTBYE ¢ HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaAMH, KOHLIEHTPUPOBAaHHBIMH a30THOH U
cepHo# KucjaoTaMu. CepoBoJopof, cTpoeHue, pusrndeckue

IPYNIbI U KX COeJUHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHHe pasilyCcoB B
noArpymnmnax”.

XapakTepu3oBaTb pU3NYECKHE
Y XMMHUYeCKHe CBOWCTBA IPOCTOrO BELIECTBA CEPhI U €€ CoeAMHEHUH
(cepoBOZOPO/A, OKCHIOB CEPBI, CEPHON KUCIOTHI, CYJIbGATOB), CIOCOOBI UX
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Y XMMUYeCKHe CBOMCTBA (KUC/IOTHbIE U BOCCTAHOBUTEJ/ILHBIE).
OKcH/ibl cepbl KaK NpeiCTaBUTEH KUCTOTHBIX OKCH0B. CepHast
KHUCJI0Ta, GU3UYEeCKUe U XUMUYeCKHe CBOKCTBA (06111e Kak
Npe/CTaBUTES KJlacca KUCIOT U cheyugduveckue), IpUMeHEHHE.
CepHUCTaAs KUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCo6a
nosay4eHusl cepHoll Kucaomsl. Annapamsl u npomekaroujue 8 Hux
npoyeccol (Ha npumepe npou3eodcmesa cepHoll Kuc1omol).

CoJii CepHOM KHCJIOThI, KaueCTBEHHasl peakIiys Ha CyJib(aT-HoH.
Haxox/ieHue cepbl U €€ coeIMHEHUH B TpUpo/jie. Xumuueckoe
3azpsi3HeHue oKpyxcaroueli cpedvl coedUHeHUsIMU cepbl (KUCA0MHble
doxcdu, 3azpsi3HeHUe 803dyXa U 8000EM08), ChOCOObI e20
npedomepawjeHusl.

JleMoHCcTpanuu

Konneknuu (BugeoMaTepuasibl): cepa ¥ eé coeiUHEHMUS.
06yr/aMBaHMe caxapa 1o/ eicTBUeM KOHIeHTPUPOBaHHOM cepHOM
KHCJIOTHBI.

JlaGopaTopHbie M NpaKTHYeCcKHe paGoThbl
JlabopamopHbie onbimbl:
O6HapyxeHUe Cy1baT-UOHOB.
B3aumogelicTBue pa36aBieHHON CEpHOM KUCIOTHI C IUHKOM.
Buryucaenus
10 ypaBHEHUSIM XUMUYECKUX peaKIUi

HOJIy4YeHUs], IPUMEHEHHUE U 3HAaYeHUe B IPUPO/JIE U XKU3HH YeJIOBeKa C
OMOpPO¥ Ha CXEMY U IJIaH.

OnpefesiTh HAIUYKE CyIbPAT-UOHOB B PACTBOPE.

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

[I1aHUPOBATh U OCYLIECTBJISTh HAa MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
HPOBOJUTb HAGJII0/IEHHUS, [IE/IATh BbIBO/IbI 10 pE3yJ/IbTaTaM 3KCIIEPUMEHTA.

CnenoBaThb paBUJiaM 6e30nacHOM paboThl B 1a6OpaTOpUu NpU
UCI0JIb30BAHUU XUMUYECKOU OCY/Ibl U 060PYA0BaHHUS 10/, PyKOBOJCTBOM
nejarora.

[IpoX3BOAUTDH BBIUMC/IEHHS 10 XUMUYECKUM yPaBHEHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NPU BbINOJTHEHUH YYeGHBIX 33/JaHUN TEKCThI yYeGHUKA,
CIpaBoYHble MaTepHaJbl ([IepuoJUIecKy0 CUCTEMY XMMHUYECKHX
asneMeHTOB /. . MeHnzeieeBa, Tab1MLy pacTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh MPpU BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCC/IeJ0BaTe/IbCKON J1esiTe/IbHOCTH HayYHO-IOMYJIPHYIO INTEPATYPy
XHUMHUYECKOT0 CO/IEPXKaHUS, CIPABOUHbIE MaTepHaJbl, pecypchl MHTepHeTa
10cJ/ie KOHCYJIbTALUH C IIe]aroroM
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Tema 5. O61aa
XapaKTepUCTHUKA XUMHUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeJUHEeHUA

(74)

0611as XapaKTepUCTHKA 3j1eMeHTOB VA-rpynnbl. OcoGeHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEeHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUpojie, U3UUECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B NpUpo/e.

AmMmuak, ero pusnyeckue U XMMUYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHue. CoJiu aMMOHUS, UX PU3UYECKHE U XUMHYECKHe

CBOﬁCTBa, IIpUMEHEHHE. KavecTBeHHas peakurd Ha HOHbl aMMOHMUA.

A3zoTHas kucs0Ta, eé U3nUecKre U XUMUYECKHe CBOKCTBa (061ue
KakK NpeJicTaBUTe IS KJacca KUCIOT U cneyuguyeckue). Asomucmas
Kucaoma. Hcnoav3o8aHue HUMpAmos u coietl aMMOHUS 8 Kayecmeae
MUHEpaabHbIX Y0obpeHull.

XUMHYeCKoe 3arpsi3HEHNE OKPYKaIoLIel cpe/ibl COeAUHEHUSIMHU
a30Ta (KUCI0THBIE JOXK/IY, 3arpsi3HEHHE BO3/[YXa, TOYBbI U
BO/I0€MOB).

docdop, arromponnvie modugpukayuu gocgpopa, dusnyeckue u
XUMUYeCKHe CBOHUCTRA.

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

Hcnoav3osanue pochamoe 6 kauecmee MuHepa1bHbIX YO06peHULL
3arpsisHeHHe IPUPOJHBIX BOJJ0EMOB PpochaTaMu.

JleMOHCcTpanuu
Konnexnuu: docdop 1 ux coefUHEHUsI.

B3aumogelicTBHe KOHIIEHTPUPOBAHHON a30THOM KUCJIOTBI C MeJbIO.

JlaGopaTopHbIe U NPpaKTH4YeCKHe paboThI

JlabopamopHbie onblmul:

1. BsauMogencTBHe coJield aMMOHUS C HEJI0YBIO.

2. O3HaKOMJIeHHe C 06pa3aMu a30THBIX U pochOPHBIX yA06pEeHUH.
IIpakmuueckas paboma:

Ne 10. [TosryyeHHe aMMHUaKa, U3y4yeHue ero CBOMCTB.

BuruuciaeHus
110 YpPaBHEHUAM XUMUYECKUX PeaKL Ui

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

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELECTB
asoTta u pocdopa U ux coeJUHeHUI (aMMHUaKa, cojieit aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u ocdopHoit KUCIOTSI,
docdaToB), ciocobbl UX NMOJIyYeHHs], IpUMeHeHHe Y 3HaueHHe B Ipupoje
Y ’KM3HU 4YeJIOBEKA C UCN0JIb30BAHUEM CXEMBL

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKliuM Ha KaTHOHbI MU aHUOHbI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJUHEHUM a30Ta U pocdopa B OKpyKaroliel cpe/ie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOAUTH HAGJIIOJIEHUS, JIeJIaTh BbIBO/IbI 110 PE3YJIbTaTaM 3KCIIEPH-MEHTA.

CnenoBaThb IpaBUJIaM 6e30M1acHOM paboThl B Ja6opaTOpUu NpU
MCIO0/Ib30BAHUH XMMHUYECKOM Nocy/ibl M 060pyA0BaHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUYECKUM YPABHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKa,
CIIpaBOYHbIE€ MaTepHUaJibl (nepno;mqeacy}o CUCTEMY XUMHUYECKUX
asnemeHTOB /I. . MeH/esieeBa, TabIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHU
MeTaJlJIOoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 33/JaHUH U B IIpoLiecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-IIOMYJIIPHYIO JINTEPATYPY
XMMHYECKOI0 COZIeP’KaHMs, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
I10CJIe KOHCYJIbTAllUHU C [Ielarorom

Tema 6. O611as XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yriepoa v KpeMHMH M UX

Yruepog, aJioTponHble MogubUKaL UK rpaduT, aaMas.
BsaumogeicTBHE ¢ META/IAMU, HEMETAJ/IIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoJe, Pu3nyecKkre U XMMUYeCKHe

OO6BACHATD 061IHIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COeIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia ¥ KPEMHHUS U UX coeJuHeHUH (OKCUI0B YTJIEpPOAa, YTOJIbHOU
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CoeIMHEeHUA
(84)

cBoiicTBa. Afcop6biius. KpyroBopoT yrjiepoja B IpUpoO/e.

OKcu/ibl yriepoa, ux Gusuveckre 1 XkMUYECKHe CBOHCTBA, UX
JIeWCTBHE Ha JKHMBbIe OPraHU3Mbl, TOJyYEHHUE U TPUMEHEHHE.
IJKo102u1eckue npob.aemMbl, C8513aHHble ¢ 0KcudoMm yeaepoda(lV);
a2unomesa 2/106a/15H020 NomenJeHusl KAUMama,; NnapHuKosbll
agpgdexm.

YrosibHasi KUCJIOTA U €€ COJIH, UX QU3UYECKHe U XUMUYECKHe
CBOCTBA, OJIy4eHHe U TpUMeHeHHUe. KauecTBeHHast peakius Ha
KapbOOHAT-UOHBL

IlepgoHauabHble NOHIMUSL 06 Op2AHU4ECKUX 8eujecmaax KaK o
coedUHEeHUSIX yeaepoda: 0CO6eHHOCMU cOCmasa U CmpoeHusl.
ToHsimue 0 6u0/102uYeCcKU 8AXCHBIX BEWECMBAX: HUPAX, 6eJKaAX,
yenesodax. MamepuaabHoe eQUHCMB0 Op2aHUYecKuXx U
HeopaaHu4eckux coeOuHeHull.

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

CoeduHeHus1 KpeMHusl 8 npupode. O6wue npedcmassieHusl 06 okcude
kpemHus(IV) u kpemHuesoll kucaome. Cuaukamol, UX UCNO/1b308aHUE
8 6bimy, mMeduyuHe, npoMblulieHHocmuU. BadxcHeliwiue cmpoumensHule
Mamepuasbl: Kepamukd, Cmek0, YyeMeHM, 6emoH, Heae306emoH.
Ipo6.aembl 6e30NACHO20 UCNOAb30BAHUS CMPOUMEALHBIX
Mamepuasnos 8 N08cedHe8HOU HCU3HU.

JleMOHCcTpanuu

Mogen KprCTa/JIM4eCKUX PELIETOK aMa3a, rpadrTa, MOJIEKYJIbI
dynnepena.

Apcopbuuys pacTBOPEHHBIX BellleCTB aKTHBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasbl: CHIMKAaTHAs IPOMBIILLJIEHHOCTb.

Mogenu MoJIEKYJ1 OPTaHUYECKHUX BEILleCTB.

JlaGopaTopHble U NPaKTH4YeCKHe paGoThI

JlabopamopHbulii onbim:

KavecTBeHHas peakijys Ha KApOOHAT-HOH.

IIpakmuueckue pabomut:

Ne 11. [TosiyyeHue yrjieKMCJI0ro ra3a u u3y4deHue ero CBOMCTB.
KauecTBeHHas peakliist HA Kap6OHAT-HOH.

Ne 12. PemieHue 3KciepMMeHTa/lbHbIX 33124 10 TeMe «HeMeTasibl».

BuruucaeHus
110 YpaBHEHHUAM XUMHUUYECKUX PEAKIUH, ec/id OJJUH U3 peareHTOB
JlaH B BH/Ie BOJIHOT'0 PacTBOpa C U3BECTHOM MaCCOBOH Jl0JIei.

KHUCJIOTBI, KAP6OHATOB, OKCH/IA KPEMHHS], KPEMHHUEBOM KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IT0JIyYeHUs], IPUMEHEHHEe U 3HAaUYE€HHE B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpesensiTh KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOPe.

O6BACHATD CYLHOCTb 3KOJI0I'MYeCKHUX TPo6JieM, CBI3aHHBIX C HAXOXJeHUeM
YIJIEKUCJIOrO0 Ta3a B OKpy»KamoLiel cpeje.

WnmocTpupoBaTh B3aUMOCBSI3b HEOPraHMYeCKUX CoeJMHEHUH yriiepoja U
OpraHM4YecKHUX BellleCTB M0/ PYKOBOACTBOM YUUTEIS.

[I1aHupoBaTh U OCYIIECTBJIATh HA NPAaKTHKE XUMUYECKHe 3KCIIEPUMEHTHI,
IPOBOAUTL HAabJ/II0/IeHUS, [ieIaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJjie npeiBapyUTeNbHON paGOThI.

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

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4e6HHUKA,
cnpaBoYHble MaTepHaJbl ([lepruoAnYecKyto CUCTEMY XMMHUUYECKUX
asemeHTOB /I. . MeHesieeBa, TabIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH psiji HAapshKeHU
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C [1eJaroroM.

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

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

0611as1 XapaKTEePUCTHKA XUMHUYECKUX 3/IEMEHTOB — METaJIJIOB Ha
OCHOBAHHUH UX MMOJIOKeHUsI B [leproANYECKON CHCTEME XUMHUYECKHX
asiemeHToB /I. U. MeHziesieeBa ¥ CTpoeHuUs1 aTOMOB. CTpoeHHe
MeTaJlJI0B. MeTasliMuecKasi CBSI3b U MeTaJInyecKasi
KpHUCTaJI/IMYecKas peléTKa. JJIeKTPOXUMHUYECKUH PsJL
HamnpsbKeHUH MeTasioB. Dusnyeckre U XMMUYeCKHe CBOMCTBA
MeTaJ0B. 06ujue cnocobbl noyveHusi Memannos. [lonsimue o
KOppO3UU MemaJ/108 U OCHOB8Hble CNOCOObI 3aWUmbl 0mM KOppOo3uu.
Cnsasbl (cmasv, Yy2yH, 00paaroMuHUll, 6poH3a), UX NPUMEHEHUE 8
6bmy U NPOMbIULIEHHOCMU.

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3MYeCKUMHU CBOMCTBAMMU.

Mogesiv KpUCTALINYECKUX PENIETOK METAJIJIOB.
BujieomaTepuasibl: KOppO3Us MeTaJJIOB.

JlaGopaTopHbie ¥ NpaKTU4YecKre paboThbl

JlabopamopHbie onbimbl:

O3HakoMJIeHHe C 06pa3LaMHU CIIJIaBOB MeTaJlJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[UH MeTaJlJa C KUCJOTOU OT IPUPOBI
MeTaJsla.

Buruucaenus
— [0 YpaBHEHUSAM XHUMUYECKUX PeaKIuH, ecsiu 00uH u3 peazeHmos
codepaicum npumecu

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMUCAHHUY CBOMCTB BELIECTB U UX IIPEBPAILeHUH.

OGBACHATD 001MEe 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

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

XapakTepu3oBaTh 06111e cI0CO6bI MOJy4eHUs] MeTa/IJIOB [10CJIe
CTPYKTYpPUPOBaHUs MaTepHaIa.

CnenoBaTh NpaBU/IaM 6e30nacHOM paboThl B 1JaGOPaTOPHUU TPU
MCI0JIb30BAaHUHU XUMHYECKOU OCy bl ¥ 060py/I0BaHHUS.

[IpoX3BOAUTH BBIUHC/IEHHS 10 XUMHUYECKUM yPaBHEHHSIM.

HWcnosib30BaTh NpU BbINOJIHEHUY yUeOHbIX 3a/JaHUH TEKCThI yuyeOHUKa,
cnpaBoyHble MaTepHuasbl ([leproguyeckyio cUCTeMY XUMHUYECKUX
asneMmeHTOB /I. . MeHeieeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

HcnoJsib30BaTh IMPH BbINTOJTHEHUH y‘-Ie6HbIX 3aaa1—mfz’1 H B IIpornecce
HCC/Ie0BaTe/IbCKOM J1esTeIbHOCTH HayYHO-TONYJISIPHYIO JTUTEpPaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepHraJibl, pecypchbl UHTepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTALMU C IIeJaroroM
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Tema 8. BaxkHeline
MeTaJl/Ibl M X COeIMHEeHUA
(16 4)

I[lesiounble MeTasLIbL [TosioxkeHue B [lepuojuyeckoit cucteMe
XUMUYeCcKHUX 3yieMeHTOB /|. Y. MeH/iesieeBa, CTpOeHHE aTOMOB.
HaxoxzaeHue B mpupo/e.

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

lllesio4yHO3EeMe/IbHBIE METAJLIBI MATHUHN U KaJIbIUH, CTpOeHue
aToMoB. [Tosi0xkeHue B [lepuoauvecKkor cUuCTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/ie.
dusnyeckue U XUMUYECKHe CBOMCTBA. BaxkHelllve coeiuHeHUS
KaJsblys (OKCU, TUAPOKCHU/, CoJU). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Anromunuit. [lonoxxeHue B [leprouueckoit cucTeMe XUMHUYECKUX
asneMeHTOB /I. U. MeHnziesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupojie. Pusudeckre U XMMUYeCcKHe CBOUCTBA. AMpOTEpHbBIE
CBOMCTBA OKCH/IA U TUAPOKCHU/IA.

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

1. U. MeHpeneeBa, cTpoeHre aToma. HaxoxeHue B mpupo/e.
dusnyeckre U XAMUYECKHe CBOUCTBA. OKCU/B], THPOKCU/IbI U COJTH
xkese3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

B3aumogelicTBre HATPHs C BOJOH.

OkpalurBaHUe NJIaMeHH HOHAMU HaTpHUA U KaJlus.
OkpalrMBaHUe NJIaMeHH HOHAMH KaJIbLIUsl.
B3zaumMoieficTBHe OKCH/IA KaIbIUs C BOJOM.
BuseomaTtepuasibl: ropeHue KeJsie3a B KUCIOPO/iEe U XJI0pe.

JlaGopaTopHble ¥ NpaKTH4YecKue paGoThl
Jla6opamopHule onbimbl:

O3HaKoOMJIeHHe C 06pasaMy aJIlOMUHHSA U €ro CIJIaBOB.
AmdoTepHble CBOHCTBA rTUAPOKCHAA ATIOMHUHUSL.
KayecTBeHHbIe peaKI}M1 Ha HOHBI JKeJie3a.
Ipakmuueckue pabomvl:

Ne 13. PemmeHue skcnepMMeHTa/IbHBIX 33724 10 TeMe «MeTaJsLbl».

BuruucaeHus
110 YpaBHEHUSIM XUMUYeCKUX peaKI[Ui.

OGBACHATD 001ME 32aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYININax U UX COeIMHEHUH C yYETOM CTPOEHUS UX AaTOMOB.

XapakTepu30BaTh GU3NUYECKHE U XUMHYECKHE CBOMCTBA IPOCTHIX BELIECTB
MeTaJlJIOB U UX COeJJMHEHUM (OKCHU/I0B, THPOKCHU/IOB, COJIel) € Oopoi Ha
CXeMy, CIOCOOBI UX N0JIyYeHUs], IPUMeHeHUe U 3HaYeHUe B IPUPO/Jie U XKU3HU
YeJI0BeKa.

PacrnosHaBaTh ¢ HOMOIIbIO Ka4eCTBEHHBIX PeaKI il HOHbI MeTa//IOB (MarHus,
KaJIbliYsl, a/IIOMHUHUS, IIMHKA, XKeJie3a (2+), )kese3a (3+), Meau (2+) ¢
MCI0JIb30BaHUEM TabJ1uIbl "XapaKTepHble peaKl M1 Ha KaTUOHBI".

[I1aHUPOBATh U OCYLIECTBJISITh HAa MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAaGJIIO/IeHYS, Jle/IaTh BBIBOABI 10 pe3y/IbTaTaM SKCIIepUMeHTa.

CnesnoBaTb IpaBUIaM 6e30MacHOM paboThl B J1JaGOPaTOPUU IPU
HCII0JIb30BAaHUH XMMUUECKOH TOCY bl U 060PYAOBaHUS.

[IpoM3BOAUTH BBIYUC/IEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BoicTpanBaTb pa3BépPHYThbIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaIHIo U3 Y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
UCIO0J/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh ITPH BBIITOJIHEHUH y‘-Ie6HbIX 3aaa1—114171 U B IIponecce
HCCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAyYHO-ITOMYJIIPHYIO JINTEPATYPY
XMMHYECKOI0 COZIeP>KaHMs, CIPaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
nocJjie npe/BapuTe/IbHOM KOHCYJIbTALlMH C [TeJaroroM

Paspen 4. Xumus U okpy:xamomias cpesa (3 1)

Tema 9. BemiectBa u
MaTepHuaJibl B XKU3HHU
YesioBeKa

Hosbie Mmamepuasisbl U mexHo/102uu. Bewecmsa umamepuasibl 8
noscedHe8HOU HCU3HU Yes08eKd. XUMUs U 300p06b€. BesonacHoe
ucno/s1b308aHue sewjecmes u Xl,l.MLl"leCKl,lXpeaK'lﬂll:i 8 6blmy.

XapakTepu3oBaTh POJIb XMMHUH B Pa3JIMUHbIX Chepax AesTeJbHOCTH JIIOAeH,
OCHOBHbIE BellleCTBa U MaTepHaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOI'0
YyeJIoBeKa.
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(34) IpupodHble ucmovHuKku yese8000podos (y20.1b, npupodHblll 2a3, OGBACHATD yCJIOBUS 6€30I1ACHOT0 UCI0JIb30BAHUS BEILECTB U XUMHUYECKUX

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

NpOMbIULAEHHOCMU. AHanu3upoBaTh U KPUTHUYECKU OLleHUBATh HHPOPMALIHUIO O BJUSHUU

OcHO8bl 3K0102UMeCKOll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIOPTA U JIp. HA COCTOSIHUE

okpyxcaroweli cpedsl (npedesbHO donycmumasi KOHYeHmpayust OKpY>KaloLLEeN Cpeaibl.

sewecms — II/IK). YMeTb 0Ka3bIBaTh NEPBYIO OMOILLIb TP XUMHUYECKHX 03KOTaX U OTPABJIEHUSX.
Posb xumuu 8 pewieHuU 3k0.102u4eckux NpooaeEM. [IpUHKUMATh Y4acTHE B OOCYKAEHUU NPOBJIEM XUMUYECKOHN U 9KOJIOTUYECKOU

HaNpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO TO3UIHIO 10 Po6JIeMe U
npe/ijlaraTh BO3MOXKHbIE MYTH €€ pelleHHs C OII0pOi Ha HHPOPMALIHMIO U3
y4eOHHKa U ClIPaBOYHbIE MaTepHaJibl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyeld MporpaMMbl B TeMaTH4YeCKOM IJIAHUPOBAHUU [JIO/DKHbI OBbIThb Y4YTE€Hbl BO3MOXXHOCTH HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
00pa3oBaTeNbHbIX PECYpCOB, SABJSMIMXCA y4eOHO-MeTOAUYECKUMU MaTepuanaMu (MyJbTHUMeAUHHbIe NPOrpaMMbl, 3/J1eKTPOHHble YYeOHUKH U 3aJaYHUKH, 3JEeKTPOHHbIe
6106/ IM0TEKH, BUPTYaJbHble JIa60paTOPHUH, UTPOBbIE TPOrpaMMbl, KOJJIEKLIMH LIUPPOBBIX 06pa30BaTENbHBIX PECYPCOB), UCNOJIb3yEMBIMU JJIs1 00YYE€HHS U BOCIUTAHUS
pa3JIMYHbIX IPYIII M0J1b30BaTeNeH, NpeCTaBAEHHBIMH B 3JIEKTPOHHOM (1iMPOBOM) BH/IE U peaTU3YIOLUMU JUaKTHYecKue Bo3MoKHOCTH UKT, comep:kaHue KOTOpbIX
COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUU.

2-ii BApUAHT
TEMATHUYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NmpUMEPHOrO0 TEMATHYECKOTO IUIAHUPOBAHUS HCMOJb3yeTcs, eciu oOydaromuecss ¢ 3[IP momywaror
oOpa3oBaHue B OT/ICNILHOM Kjlacce. B maHHOM BapuaHTe mpejiaraercs:

- U3y4eHHe MaTepHalia KpyImHbIMU OJIOKaMU;

- oTepexaroniee 00yueHue;

- BOBMOXKHOCTh IPUMEHEHHUS 3HAaHUI B Pa3JIMYHBIX YCIOBUAX (IIEPEHOC 3HAHUH 110 aHAJIOTUHU OT OOLIUX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOIIMM H CIEIU(PUICCKAM CBONCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUUUBACT OO CAMOCTOSTEILHOCTH
0Oy4JaromuXcs MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JOTMKAa  M3YYEeHHUS  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMPENETSIOTCA  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBIO, XUMUYECKON CBSI3bI0 U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, TUIOM KPHUCTAJUIMYECKUX PEUIETOK.
(Tembl: cTpoeHue aTOMa, CTPOCHUE BEIIECTBA, BaXKHEUIIIME TPEACTABUTENN TPOCTHIX U CIOKHBIX BEIIECTB, XUMHUUECKUE PEAKIIUN ).

N3MeHnenne mianupoBaHus 10 pas3feiaaM U TEMaM COCTOUT B CIEAYIOLIEM:

- U3yYeHHE OCHOBHBIX BOMPOCOB HEOPTAHMYECKOW XUMHUU OCYIIECTBISIETCS B 8§ Kiacce, OOJbIlle BpEMEHHU BBIICIACTCS Ha
NpuMeHeHne 3HaHui B 9 knacce. M3 9 knacca B 8-i1 mepenocsaTca teMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUUYECKAX PEAKIHil",
"DIEKTPOIUTHYECKAS JUCCOLMALMsl. XUMUYECKUE PEaKIIU B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kinacc: Tema «Metamwb» nepen «Hemeramnamuy», T.k. odyyatomuecs: ¢ 3[IP Gosbiiie 3HAKOMBI €
METAJJIAMU U JIEr4e XapaKTepU3yloT UX IO CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpeiesieHue CoJiepKaHusl OAHUX TeM B Apyrue (pacKpbIBaeTcs Ha KOHKPETHBIX MpUMEpax Apyrux teM). Tema
"XHMHS ¥ OKpYXaroIas cpeaa” pacKpbIBaeTCs Ha KOHKPETHBIX PUMEpax B paszaenax "Mertaisl 1 ux coequHenus ', "Hemeranbl
IV-VII rpynn u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT OO0JIbIIE BO3MOXKHOCTEH JJIsl UCIIOJIb30BAHMS CPABHEHUSI — CXOJICTBA U OTIM4UMiA; Tema «Kucnopoa»
u TeMa «Bomopoay);

- BbiiesieHne oTaeNbHbIX TeM (Tema «IlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAaX»). Bblienenre B OTIETbHYIO
TeMy, B KauecTBe "OyKBaps M0 OPraHUYeCKOW XMMHH'", JaeT BO3MOKHOCTh YIIyOJsATh MOHATHUS: ONpPEEIeHHs, KilacCuPUKanus,
OCHOBaHHUS JJI KiacCU(pUKAIMK, HOMEHKJIATypa, OOIIMe CBOMCTBA BEIECTB, CTPYKTypa BEIIECTBA, COCTABJICHHE (POPMYI IO
oO1elt popMyIie U 1o Ha3BaHUIO, HA3bIBAHKE BellleCcTBa MO (hopmyrie. B aTom ciydae mporpaMMHbIi MaTeprall U3 XapaKTePUCTUKH
IVA moarpynmnbl MOXHO JOHECTH HE (PparMEHTOM KapTHHBI «OpraHUYECKHE BEIIEeCTBa», a KaK 4acTh 1ejaoro. Moxer ObITh
BbIieNieHa TeMa «IIpakTUKym» B KOHIIE IIEPBOIO U BTOPOTO r'0I0B 00yUYEHUSI.

TemaTu4eckoe IIIAHUPOBAHUE

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

Tembt Konuuectso yacos B ToM uncne HazBanus pabot

Ha KOHTPOJIbHbIE
pabotsl

Ha [IPaKTHYECKUE
paboTs

Paznen «[lepBoHayanbHble XMMUYECKHE TOHATUAY, 144

Xumus — BaxkHasi 00J1acTh

1

2

TIpakruyeckas padora Nel «JlabopaTtopHoe 060pyHOBaHHE U IPHEMbL

€CTCCTBO3HAHUA U npaKTymecxoﬁ
JACATCIIbHOCTHU YCII0OBCKA.

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

2. BemecTBa 1 XUMHYECKHE PEAKIIUH. 7 - 1 TIpakruyeckas padora N3 «[Ipu3Haku MpoTEKaHUS XUMHUYECKHX PEAKIIUi»
3. KonudecTBeHHBIE OTHOILICHHS B 3 1 - KontponbHas padora Nel «[lepBoHavaIbHble XUMUIECKHE TTOHSTHS, XUMHYECKHE
XUMHUH (hopMyJIBl U ypaBHEHHUS» 3arpsA3HEHHON IOBApEHHOMN COJIH»

Paznen «[leprogmueckuii 3aK0H U IEPHOIUYECKast cucTeMa Xummdeckux >nemenToB .M. MenaeneeBa. Ctpoenue aroma. Xumuueckas cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUNy, 159

4.  Crpoenue aTroma 7 1 - KonTponshas padora Ne2 «lleprogmueckas cuicTeMa XUMHIECKHX 3JIEMEHTOB
J.1. Menneneesa. CTpoeHHE aTOMay
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Ilepuoanueckuii 3akoH u
MEePUOANYECKAs] CUCTEMa XUMUYECKUX
snemenToB J[.M1. MenpneneeBa

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

KonrtponbeHas pabora Ne3 «Xumudeckas CBSI3b»

Pa3uen «Baxueimue PEACTaBUTECIIN HCOPTAHNYICCKUX BCIICCTBY, 35y

6. Kucnopon. Bomopox. 14 2 IIpakTryeckas padora Ned «[lomydeHne KUCIOpoaa ¥ M3y4EHUE €T0 CBOHCTB)
TIpakTryeckas padora Ne5 «[lomydeHre Boropona 1 U3ydeHHE ero CBOUCTBY
KonTponsHas pabora Ne4 «Kuciopon. Bogopom»

7. Bona. PactBopbL. 5 1 IIpakTrueckas pabora Ne6 « [IpuroroBnenne pacTBOPOB C ONpeIEIICHHOMN
MAaccoBOH JI0ei pacTBOPEHHOTO BEILIECTBA»

8. Teopus 31eKTPOIUTHUECKOM 5 -

JIMCCOLIUAIINN

9. Baxneiimue kmacchbl 11 1 KontponbHas pabora Ne5 «OCHOBHbIE KJIacChl HEOPTaHUYECKUX COSIMHEHUI

HEOPraHW4eCKUX COEeIMHEHUN IIpakTryeckas padora Ne7 «PemreHne 3cKCIepHUMEHTANIBHBIX 33124 110 TeMe
«OCHOBHBIE KJIaCChI HEOPraHUUECKUX COCTUHEHUID)

Paznen «BemecTBo 1 XUMHYECKHE peaKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYCCKUX peakunﬁ

9 KUIIACC

Temsbl

KonuyecTro yacos

B Tom uncne

Ha KOHTPOJIbHbIE

pabotst

Ha NpaKTU4YECKUe

pabotst

HazBanus pabor

Paznen «IloBropeHue u yriryoneHne 3HaHUH OCHOBHBIX Pa3esioB Kypca 8 kiacca «BemecTBo U XUMU4ecKue peakiumy, 104

[oBTOpeHue u yriryoaeHHe 3HAHUI 10 1 2 TIpakruyeckas padora Ne 8 «Peakuun HOHHOr0 0OMeHa)

OCHOBHBIX pa3/ieNioB Kypca 8 kiacca IIpakTrueckas pabora Ne9 «KauecTBeHHBIE peakUH B pacCTBOPE»
KontponbHas pabora Ne 6 «Jnekrponutiyeckast JUCCOLHALIHSD)

Paznmen «MeTanisl ¥ UX coeIUHEHHsT», 204

1. O6urme cBOICTBa METALIOB - -

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

«MeTaibl ¥ UX COCTUHESHUSI»)
KontponbHas padora Ne§ «MeTasubiy

Paznen «Hemetamet [V-VII rpynm u ux coeauHeHus», 244
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3.00mas xapaKTepucTHKa
XHMHYECKHX dJIeMeHToB VIla
rpyrmsl. [anoress.

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

5.001mas xapaKTeprucTHKa
XMMHYECKHUX JJIEMEHTOB Va
rpymisl. Azot, Gocdop 1 nx
COCIMHEHUSL.

IIpakrryeckas padora Nel0 «lloydyeHne aMMuaka U U3y4eHUE €ro CBOHCTBY

6.001mmas xapaKTeprucTHKa
XMMHYECKUX 31eMeHToB [Va
rpynnsl. YIiaepos, KpeMHUH U UX
COETMHEHHSI.

IIpakTrueckas padora Nel1 «[lomydeHue yriaekucioro rasa M U3ydeHHE €ro CBOHCTBY
IIpakTrueckas pabora Nel2 «Pemenne skcepriMeHTaIBHBIX 3a/1a4 110 TeMe
«Hemeramns! IV-VII rpynn n ux coeMHEHAI

KonTponpHas pabora Ne7 «Hemerasmien

Pazzlen «HepBOHaqaanme XUMHYECKUE MTOHATHS 00 OpPraHNYCCKUX BECUIECTBAX), 10u

7. IlepBoHayasibHbIE XMMHUYECKHE
TIOHSTHSI 00 OPTaHUYECKUX
BEILECTBAX

10

Paznen «O600menne marepuaia 1o Kkypcy «Heopranmdeckast Xumusi», 44

13. Xumus 1 oKpyxaromas cpena.

1

14. O6o01IeHre MaTepraia o
Kypey «Heopranudyeckast XUMHUs»

KonTponbHas padora Ne9 «torosas pabora 3a Kypc HEOPraHHYECKON XUMHI

Bcero 136 4
8 KVIACC

(2 4 B HEnEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBalowWwme AaHHbIM pa3aen
nporpammsl,

W KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

OcHOBHOe coaepKaHue

OCHOBHbIe BUAbI AeATeNIbHOCTU
obyuatowmxca

Paznen 1.I1epBonavaiibHble XUuMu4eckue noHsaTusi(14 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPaKTU4YeCKOH AeATe/IbHOCTH
4eJioBeKa

(44)

Xumust 8 cucmeme Hayk. Posb xumuu 8 HCU3HU Yes108eKa.
dusryeckre CBOKMCTBAa BeIECTB.
[lpaBusa Ge3omacHOTO o6pallleHUs C BelecTBaMU U
JIabopaTOpHbIM 0060pyZoBaHueM. YucTble BeleCTBA U
cMmecu. Crioco6bl pasfesieHust cMmeceld. [IoHsimue o Memodax
NO3HAHUS 8 XUMUU.

JleMoHCcTpanuu

1. JlJabopaTopHOe 060py/I0BaHHUE.

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

4. Cnoco6bl pa3fesieHUs cMecelt (GUIbTpPOBaHME,
BbIMIapUBaHUe, JUCTULIALMSA, XpoMaTorpadus).
JlabopaTopHble U IpaKTHYeCKHue PaGoThl
JlabopamopHbie onvimbl:

OnucaHue $U3MUECKHUX CBOWCTB BeLECTB.

PazpnesieHue cMecu c TOMOIIbIO MarHUTA.

IIpakmuueckue pabomvi:

Ne 1. JlabopaTopHOe 060pyA0BaHUE U IPUEMBI 06palleHuUs
C HUM

Ne 2. OyucTKa 3arpsisHeHHOM IOBapeHHOH CoU

Tena wu BelecTBa.

PacKpbIBaTh CMbIC/I M3y4aeMbIX HOHATHI C TOMOILbIO eJarora.

PackpbIBaThb poJib XUMUHU B IPUPOJIE U KU3HH Y€JIOBEKA, €€ CBSA3b C PYTUMH HayKaMH.

Pa3snyaTh YMCTbIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpU3MUeCcKre U XMMUYECKUE SIBJIEHHUsI C OIIOPOY Ha ONpe/eieHusl.

OnpefesiTh IPU3HAKU XUMUYECKUX PeaKI Ui U YCI0BHS UX IPOTEKAHMUS.

CnenoBaThb paBUJIaM I10/1b30BaHUsI XUMHUYECKOH NOCY10H U JJabopaTOPHBIM 060py/j0BaHUEM, a
TaKXKe IIPaBU/IaM 06palleHUs] C XUMUYECKUMHU Bellle-CTBaMU B COOTBETCTBUH C
WHCTPYKLHSMU 10 BBIIOJHEHHUIO NPAKTUYECKUX PabOT 110/ KOHTPOJIEM I1eIarora.

[J1aHUPOBATh M MPOBOJUTb XUMHUECKUN 3KCIEPUMEHT 110 U3YYEHHUIO U ONUCAHUI0 GU3UUECKUX
CBOWCTB BellleCTB, CIOCOO0B pas/iesleHus cMeceil BellieCTB N0/ PyKOBOJCTBOM IleJiarora c
06Ccyx/IeHreM IIJIaHa paGoThl.

Hcnosib30BaTh NPU BHINOJTHEHUH Y4€0-HbIX 33/IaHUH U B POLECCe UCCJIE0BATENbCKON
JlesITeIbHOCTH Hay4YHO-IONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlepXKaHusl, CIPaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa Moj pyKoBOJCTBOM MeJjarora.

BoicTpanBaTh pa3BEpPHYThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HAa UHPOPMALHIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiOB, 'PAMOTHO HUCII0JIb30BATH H3yquHbIﬁ MMOHATUHHBIN
anmapat Kypca XMMUHU

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIiu

(74)

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

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

XMMHWYECKUX 3JIEMEHTOB. 3aKOH NOCmMositHcmea cocmasa

BanenTHOCTB aTOMOB
gewjecms. OTHOCHTEJIbHAsA MOJIEKYJIIpHas Macca. MaccoBas
Jl0J151 XMMHY€eCKOT0 3/IeMeHTa B COeJUHEHHH.

dPuspdeckre U XUMHUYeCKHe sABJeHUsA. XHMUYecKas
peak s 1 e€ NIPpU3HAKK. Y paBHEHUS XUMUYECKUX PeaKI Ui,
3aKOH COXpaHEeHMS MaccChl BelleCTB THUIBI XMMHYECKHX

peakuuii (coefrHeHUe, pa3/oXKeHNe, 3aMellleHHe, 0OMeH).
M. B. JlomoHoCc08 — y4éHblil-3HYUuK10neducm.

JAemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHKe caxapa B CTYIKe,
KHUIIEHNEe U KOHZEeHCalUs BOJBI U T. [1.).

XuMudeckue siBJieHNs (TOpeHre CBeYH, pa3jioKeHHe
caxapa, B3aUMO/IeiCTBUE CEPHOU KUCJIOTHI C XJIOPUJ0M
6apus,

passnioxxeHue rugpokcuga meau(1l), B3anmoericteue

[IpuMeHATDb ecTeCTBEHHO-Hay4YHble MeTO/Ibl 103HaHUA (B TOM 4YMCJie HabJIl0/leHue,
MO/leJIMPOBaHHUe, 3KCIIEPUMEHT) U OCHOBHbIE OIlepaluy MbICJIUTEe/bHOM e TeJbHOCTH
(cpaBHeHUe, K1accubrKaLus) s U3ydeHUsI BeLeCTB U XUMUYECKUX peaKLMH ¢ omopoH Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHUH U 3aKOHOB U IPUMEHSATD 3T NOHATUA IPU ONUCAHUU
CBOMCTB BeILeCTB U UX IpeBpalleHUH ¢ 0IIOPO Ha IJIaH U KJII0YeBbIe CJI0Ba.

PaznuyaTh pu3nyeckre U XUMHUYeCKHYe ABJIeHUs, 00bACHATD UX CYILLIHOCTb C TOYKY 3peHUs
aTOMHO-MOJIEKY/IAPHOTO YYeHHUs C OIOPOH Ha o pe/ie/ieHUs U CXeMBb.

Onpefie1Th NPU3HAKU XUMUYECKHUX PeaKI i, yCJI0BUSA UX NPOTEKaHUS.

O6BACHATD CYLIHOCTb GU3NYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKY/IIPHOTO YYEHHUS C UCI0JIb30BaHUEM BHU3yabHOM OIOPBHI.

KnaccudunupoBaTh XMMHUYeCKHe PeaKLyH (110 YUCJIY U COCTaBY pearupyroumx 1
06pasyoLMXCs BElLeCTB) C OIIOPOM Ha CXEMBI.

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpeJie/IATh BaJIEHTHOCTD 110
¢dopMys1aM BeleCTB € ONOPO Ha aJITOPUTM y4eOHBIX e CTBUML.

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

Crie10BaTh NpaBMJIaM [10JIb30BaHHUA XUMUUYECKOM MOCY/I0H U 1ab0paTOPHBIM 060py/JOBaHHEM, A
TaKKe MpaBU/IaM 00 pallleHUs € BeleCTBaMHU B COOTBETCTBUH C UHCTPYKLUSMH 110 BBIIIOJTHEHUIO
J1abopaTOPHBIX XUMHUYECKHX ONBITOB 10/ KOHTPOJIEM I1eZjarora.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCEe UCCIe[0BATEIbCKON
JleATeJIbHOCTH HayYHO-MIOMYJ/ISIPHYIO0 JIMTEPATYPY XMMHUYECKOT0 CO/IeP’KaHHs, ClIpa-BOY-Hble
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»KeJie3a ¢ cepoH, B3aUMO/IeHCTBHE XeJie3a C PACTBOPOM
cosiu meau(ID)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAHEHHUsI MacChl.

Na6opatopHble u npakTu4eckne paborbl

JlabopamopHbie onbimbl:

[IprMeps! pu3nUecKUX ABJEHNUH (TJ1aBJIeHUEe BOCKA,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX sIBJEeHUH (poKaJMBaHUE MeJHOU
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIO0TOM).
Moge/11 aTOMOB U MOJIEKY.L.

[pakTrdeckas pabora Ne3. IIpr3Haku poTeKaHust
XUMHUYECKUX PEaKIUi.

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKYJ/IIPHOM Macchl BellleCTB;

— MacCcoBOM /1011 XMMUYECKOTI'0 3JIeMeHTa 10 popmyie
coeiMHeHUs

MaTepHaJibl, pecypcbl MHTep-HeTa 10/ pyKOBO/JCTBOM I1€JArora.

BbicTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH HA UHPOPMALIMIO U3
y4eOHHKa U CIIPAaBOYHbIX MATEPHAJIOB, TPAMOTHO UCIOJIb30BATh U3yYEHHbIH NOHATUHHBINA
annapar Kypca XMMUHU

Tema 3. KotnuecTBeHHBIE
OTHOLIEHUSI B XuMuH (34)

KosmyecTBo BemectBa. Mosib. MosiipHasa Macca. 3aKOH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PacyeThl 10 XUMHUYECKOH
dopmyuie. PacueThl MaccoBOM 10JIM XUMHUYECKOTO 3/IeMeHTa B
CoeJIMHEHUH, KOJIMYecTBa BellleCTBa, MOJISAPHOHW Macchl.
PacyéTbl 10 XMMUYECKHUM YPaBHEHUSM.

JleMoHCcTpanus:

- 06pas1ibl BeleCTB KOJIMYECTBOM O/IMH MOJIb

Breluncienusa:

-pacyeT o $popMyJie ¥ 10 XMMUYeCKOMY YPaBHEHHIO

PaCKprBaTb CMBICJI U3YyYaeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUSA, a TAKXKe U3YyYEeHHbIe
3aKOHBI U TEOPUH /JIs pellleHUs] pAaCYETHBIX 3a/ja4 C IOMOIBIO NeJjarora.

BBIYHCIATE MOJIIPHYIO MacCy BellleCTB; KOJIM4eCTBO BellleCTBa, 06'bEM ra3a, Maccy BelllecTBa C
ornopo# Ha o6pa3el], Ha GOPMYJIbI;

[IpoBOAUTE pacyéThI 10 YpaBHEHHUAM XMMHUUYECKHUX PeaKIUi C Oopoil Ha o6pasel, aJropuT™M
y4e6HBIX IeICTBHN: KOJIMYeCTBa, 06’ bEMa, MacChl BeL|eCTBA 110 U3BECTHOMY KOJIUYECTBY,
06'bEMyY, Macce peareHTOB WU IPOLYKTOB PeaKI1H.

BeicTpauBaTh pa3BépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa MHPOPMALIHIO U3
y4e6GHMKA U CIPaBOYHBIX MaTePHAJIOB, IPAMOTHO UCII0/Ib30BATh U3y4eHHbIA NOHATUHHBINA
alnmnapar Kypca XMMHH € TIOMOLIBIO [Ieiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XuMHU4YecKHx 371eMeHTOB /I. U. MeHaeeeBa.
CtpoeHue aTOMOB. XMMH4YecKas CBA3b. OKNC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 1)

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

[lepBble  MOMBITKM  KJACCUQUKALMM  XUMHUYECKHUX
ajeMeHTOB. [IOHATHe O Trpynmax CXOAHBIX 3JIEMEHTOB
(mesiouHbIe U I€JIOYHO3EMEJIbHbIE MeTaJlJbl, TaJOTEHB,
WHEepPTHblE Tasbl). J/emMeHmbl, Komopvle 06pasyom
amgomepHbie okcudol U 2udpOKCUdbL.

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

KopoTtkonepuoHas u dauHHonepuodHass Gopmbl

[lepyoanyeckuii  3aKOH.
XUMHUYECKHX

PackpbIBaThb CMBIC/I TEPUOANYIECKOTO0 3aKOHA 10/} PYKOBOJCTBOM IleJlarora.

[ToHUMaTb CyleCTBOBAaHHE IePUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUUECKHUX 3JIEMEHTOB
(u3MeHeHHe painyCOB aTOMOB U 3JIEKTPOOTPULATEIbHOCTH) U UX COeIUHEHUH OT
[I0JIOXKEHHSI B IEPHOANYECKOH CUCTEMeE U CTPOEHHS aTOMa C UCINO0JIb30BAHUEM CXeM U TaGJIULL.

YcTaHaBIMBATh CBSI3b MEXK/Y MOJIOKEHHEM 3JIEMEHTA B IepUOJHYECKON CUCTEME U CTPOeHHEM
ero aToma (coctaB U 3apsj s/pa, 06l1ee YUCIIO 3JIEKTPOHOB U pacipe/ieieHHe X 110
3JIEKTPOHHBIM CJIOSIM ) 110 00pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHHs] CBOWCTB 3JIEMEHTOB U UX COeJUHEHUH 10 rpynnaM U
nepuozaM [lepuouuecko CUCTEMBI C TOMOILBIO NeJarora.
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[lepuoauveckod CUCTEMBbl XUMHUYECKHUX 3JieMeHTOB /.
. Mengeneesa. [lepuoan! U rpynmnbl. PU3UYECKUN CMBICI
MOPsIZIKOBOTO HOMEPa, HOMEPOB MEPUOJA U TPYIIbI
3JIeMeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX Ajep. M3omonbl
JyieKTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBblx 20 XUMHUYeCKHUX 3JieMeHTOB Ilepuoauveckoi
cuctembl  [I. W MeHpenieeBa.  XapaKTepUCTHKa
XUMUYECKOTO 3JIeMeHTa [0 €ero IOJIOKEHHUI0 B
[epuoauveckoii cucteme /l. . MeHpesieeBa.

3akoHomepHocmu  U3MeHeHusi  paduyca  amoMos
XUMUYECKUX 3/1eMeHMos, MEMAAAUYECKUX u
HeMemana/auyeckux ceolicme no zpynnam U nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckolii
cucmeMbl XUMU4ecKux 3/71emMeHmos 015 paseumust Hayku u
npakmuku. /]. 1. MeHOesnees — yuéHblll u 2paic0aHuH.
AemoHcTpauumn
KopoTkonepuoiHas v AMHHONIepUogHast GOpMbI
[Teproauveckoi cUCTEMbI XUMUYECKHUX 3JIEMEHTOB
1. U. MenpeneeBa.

O3HaKoMJIeHHe C 06pa3liaMi MeTalJIoB U HEMETAJIJIOB.
Na6opatopHbie 1 NpakTUYeckue paboTbl
JlabopamopHulii onbim:

B3auMogelicTBUe THUJpPOKCHZAAQ LHMHKA C pacTBOpaMHU

KHCJIOT U Iesiouen

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Ka/Ius, KalbLUs 0 UX
noJioxkeHumo B [lepuoguueckoit cucteme /I. U. MeHieneeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHAYECKOH
NOCy/ibl U 060PYZ0BaHUS 10/ KOHTPOJIEM IeJiarora.

BbicTpanBaTh pa3BEpPHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha MHOPMaL 1o U3
y4yebGHMKa U CIPaBOYHBIX MaTepHaJoB, TPaMOTHO UCI0JIb30BaTh U3yYeHHbIH TOHATUHHbBIN
annapar Kypca XMMHUH [TocJle CTPYKTyPUPOBaHUs MaTepyaJsia C UCII0Jb30BaHUEM KJIUIIIE.

HWcnosib30BaTh NpU BBIIOJHEHUH yUeOHbIX 3aJjlaHUH TEKCThI yue6HMKa [T0CIIe
CTPYKTYpUPOBaHUs MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMy
XUMUYeCcKHUX 371eMeHTOB /I. . MeH/iesieeBa, TabJIM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psifi HAIPSHXKEHUH MeTaJlJIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHbIX 33/JaHUH U B Ipollecce HCcleL0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIAPHYIO JIMTEPATYPYy XMMHUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 10/ pyKOBO/CTBOM Iejjarora

Tema 5. CTpoeHue BelecTB.
Xumuyeckasi CBsi3b.
OxkucanTebHO-

BOCCTAHOBUTE/IbHbIC PEaKIIMHU
(8 1)

Xumunueckast cBsi3b. KoBaneHTHast (IOsIpHAst ¥ HETIONSIpHAsT)
CBAA3b. DNEKMPOOMPUYAMENLHOCb AMOMO8 XUMUYECKUX
anemenmos. VIonHast cBsi3b. Tunvl KPUCIAIAUYECKUX PEULemOK.
CreneHb OkucauTeIbHO-
BOCCTAHOBHUTeJIbHbIE peakiuu. [Ipouecchl OKUCIEHUA U

BOCCTAHOBJIeHUS. OKMCIUTENHN U BOCCTAHOBUTEJIU.

OKHCJIEHHUA.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAaHOBUTEINBHBIE PEAKIIUH: TOPEHNUE,
peaKLuy pa3noKeHUsI, COeTHHEHUS

PackpbIBaTh CMBICT M3y4aeMbIX MMOHSITHI O PYKOBOICTBOM I€Iarora.

Omnpenesnsite BUA XUMHUYECKOH CBSI3H B COSTMHEHUH C UCIIONB30BAHUEM CXEM.

OmnpenensTh CTeNeHb OKUCICHHS XUMHUYIECKOr0 AIEMEHTa 110 JOpMyIie ero COSAMHEHHS C
HCIIOIb30BAHUEM aJTOPUTMA.

OnpenessTs 31eMeHT (BEIIECTBO) — OKUCIUTEINb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEb.

OOBSICHATH CYIIHOCTH MPOLIECCOB OKUCIICHUSI U BOCCTAHOBIICHUSL.

CocCTaBIsTh IIEKTPOHHbII OanaHC ¢ y4ETOM YKCIIa OTIAHHBIX U MPUHATHIX AIEKTPOHOB.

CocTaBisiTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHOM PEAKIMH 10 aIropuTMy paszdoopa
OKHCITUTENIbHO-BOCCTAHOBUTEIIBHOM PEaKIHH.

Hcnonb30BaTh MpH BHIMOTHEHUH YI€OHBIX 33/IaHUI TEKCTHI y4eOHUKA MOCIE CTPYKTYPUPOBAHUS

MaTepuaia, CIpaBoYHbIe MaTepHabl (IEPHOJUIECKYIO CHCTEMY XUMUYECKHX dreMeHToB [I. M.
MemnpeneeBa, TaOMUILy PaCTBOPUMOCTH KUCITIOT, OCHOBAHHHU U COJIEH B BOZE, JIEKTPOXUMHUUECKHUN P
HANpPSHKEHUHA METAIIIOB)
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Pazjen 2. BaxkHeiilue npeicTaBUTE/IM HEOpraHMYeCcKUX Benects (35 4)

Tema 6. Kucnopopa. Bogopoa.
(144)

Bo3ayx — cMech rasos. CoctaB Bo3ayxa. Kuciopog —
3JleMeHT W mpocTtoe BellecTBo. 030H. HaxoxzaeHue
KUCJ0poJa B mpupojsie, QPU3UYeCKHe U XUMHUYEeCKHe
CBOMCTBA. Peak1iuy ropeHuUs MPOCTHIX U CJIOXKHBIX BEILIECTB.

Tensaosoli 3gppekm xumuueckoli peakyuu. 3IK30- U
3HJI0TepMUYECKHEe peakuuy, mepmoxumuyeckue
ypasHeHus. TloHsaTue 06 okcuzaax. Crnocobbl MOJyYeHUS
KHCJIOpoZa B JIaGOpaTOPUM W MPOMBIIIJIEHHOCTH.

NpUMEHEHHE KHUCI0POJA. KPYroBOPOT KHUCIOpoJa B
npupoge. TonauBo: yrojb U MeTaH. 3arps3HeHue BO3/yXa,
ycuieHue MapHUKoBoro a¢pdekKTa, pa3pyllieHrue 030HOBOI'O
c1osl.

Bo/iopo/i — 3/IeMEHT U IPOCTOE BelllecTBO. HaxoxjeHue
BOJIOPO/IA B IpUpo/ie, PU3NYECKHE U XUMUYECKHe CBOMCTBA
(Ha mnpuMepe B3aWMOJEHCTBUS C
OKCHUJAMU MeTaJlJIOB), IpUMEHEeHUe, CNOoCO6bl NOAYHeHUs..
[TonaTHe o kucaoTax KUCAOTHI U coJu.

HeMeTa/UJlaMHu H

AemoHcTpauumn

B3anmogerictBue pocdopa, cepbl U xkesie3a ¢ KHCI0POLOM
(BO3MOXKHO HCIIOJIb30BAHKE BH/EOOMBITOB).
OnpejiesieHue cofiepaHUsA KUCI0POAA B BO3AyXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIO0BUA BOSHUKHOBEHUSA U
npeKpalleHH sl TOpeHus.

Na6opaTtopHbie ¥ NpakTUYeckue paboTbl

JlabopamopHulii onbim:

0O3HaKoMJIeHHe C 06pa3LaMHy OKCH/0B.

Ilpakmuueckas paboma:

Ne 4. [TosryyeHUe KHMCJI0pOJa, U3yUYeHUe ero CBONCTB.
[Ipaxtuueckas padora NeS. [lonydenue Bomoposaa u u3ydeHue
€ro CBOMCTB.

Buviuucnenus
— MOJIEKYJIIPHOM MacChl KUCIOPO/ia ¥ 030HA Ha
OCHOBaHWM aTOMHOM MacChl XMMHUYECKOI0 3JIeMeHTa

PackpbIBaTh CMbIC/I U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH HOHSATHS IPU ONTMCAHUH CBOMCTB
BELECTB U UX IPEBPAILEHUH C UCTI0Ib30BAHHUEM ONOPHBIX CJIOB U KJIUILIE.

XapakTepHu30BaTh (ONUCBIBATD)C ONOPOL HA NIGH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3nuecKre U XU-MUYeCKHe CBOMCTBA KUCI0PO/a, CIOCOGBI ero MOJIy4eHus,
IpUMeHeHNe U 3HaUeHHE B IPUPO/E U )KU3HU YesI0BEKA.

CpaBHUBATb peaKl|uy FOPeHNs U Me/IJIEHHOTO OKUCJIEHHS C IPeJIBAPUTEbHBIM 06CYKIEHUEM
napaMeTpoB CPAaBHEHUS.

Co6upaTb MPUGOPHI JJ15 TOJTYyYEHHUST KUCI0POJA (BBITECHEHUEM BO/IbI U BO3/1yXa).

Pacrio3HaBaTh ONBITHBIM IYTEM KHUCJIO0POJ 110/, KOHTPOJIEM Ile/iarora.

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY JIJIsSI COCTABJIEHHs GOPMYJI BELIECTB, MOJIEKYISIPHBIX
ypaBHEHUH XUMHUYECKUX PEAKIUH C yYaCTHEM KHCJI0PO/a.

OGBACHATD CYIIHOCTb 3KOJOIMUECKUX [TP06JieM, CBI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CnezoBaThb IpaBUaM 6e30MacHOM paboThI B JaGOpaTOPHU IPU UCIOJIb30BAaHUU XUMHUYECKOH
II0Cy/ibl ¥ 060PYA0BAHMUSA 110J] KOHTPOJIEM [IeJIarora, a TAKXKe MpaBUIaM 00palleHUs C
rOprO4YvMMHU BellleCTBaMHU B 6bITy.

H]IaHl/IpOBaTb U OCyHIeCTBJIATb HA IPAKTHKe XUMHUYECKHE 3KCIIEPUMEHTDI, IPOBOAUTDH
HabJI1I0/leHus, JleJlaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIlepU-MeHTa 10/, pyKOBOJCTBOM Ile/jarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.
HWcnosib30BaTh NpH BINOJHEHUH yUe6GHBIX 33/JaHUH U B Ipollecce UCCiel0BaTeIbCKON
JlesTeJIbHOCTH Hay4HO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl HUHTepHeTa oJ pyKoBOJCTBOM NeJiarora.

BeicTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha MHPOpPMaLHIO U3
y4eOHHUKa U CIPaBOYHbIX MaTe-
pYaJIoB C OIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbIM IOHATUHHBIN anapaT Kypca
XUMUU

Tema 7. Boaa. PacTBopsl.
IloHATHE 06 OCHOBAaHMAX

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

PaCKprBaTb CMBbICJI U3yYa€MbIX MOHSATUH U NPHUMEHATDb 3TU NIOHATHUSA ITIPU OITUCAHUHU CBOMCTB
BelleCTB U UX npeBpameHm?I CIIOMOLIbIO ITeJarora.
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(54)

Toxsamue o pacmeopumocmu gewecme & gode. [loHsmue o
HACbIWEHHbIX U HEHACLIWEeHHbIX pacmeopax. MaccoBas 1015
BeleCTBa B pacTBope. PacueT MaccoBoi Z0/1M BellecTBa B
pacTBope (IpoLeHTHas KOHIEHTPALUs).

Xumuueckue ceolicmea 600bl (pas/noxceHue, peakyuu c
Hampuem, oKcudoM Kaabyusi, okcudom cepwvilV [lonamue 06
ocHosaHusix. Poav pacmeopos 6 npupode u 6 JHcU3HU
uesoseka. Kpyzoeopom 600vl 6 npupode. 3arpsi3HeHUe
NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BO/bl; CHHTE3 BO/Ibl; B3aUMO/IeICTBHE BOJIbI C
MeTas1amMu (Na, Ca) (BO3MOKHO UCI0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHUe BelleCcTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccneoBaHe pacTBOPOB KUCJIOT U 1eJI04YeH € TOMOIIbIO
WHAWUKATOPOB.

Na6opatopHbie 1 NpakTUYeckue paboTtbl
Ilpakmuueckas paboma:

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

XapakTepu3oBaTh GU3NIECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX IPOLIECCAX C OIIOPOii Ha IJIaH U CXEMY.

CocCTaBJ/IsITh ypaBHEHHSI XUMUUECKUX PEAKLIMH C y4aCTHEM BOJbI C OTIOPOK Ha CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOIMYECKUX TPOGJIEM, CBS3aHHBIX C 3arpsi3HEHUEM NTPUPOHbBIX BOJ,
CIIO0COGBI OUYMCTKH BO/JIbI OT IPUMeCEH, MephI 110 OXpaHe BOJ| OT 3arpsi3HEHMUs I10CJ1e
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTEPHAIA.

[1J1aHUPOBATD U OCYILECTBJISATh HAa IPAKTHKE XUMHUYECKHE SKCIIEPUMEHThI, IPOBOJUTh
HabJII0IEHUS, JleJIaTh Bbl-
BO/IbI 10 pe3yJIbTaTaM 3KCIePUMEHTA 10/, KOHTPOJIEM I1e/1arora, C UCIoJIb30BaHUEM KJIUILIE.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMAYECKOH
HOCY/ibl 1 000pY/J0BaHMS 101 KOHTPOJIEM INEJIArora.

[IpOBOAUTH BBIYUCJIEHUS C TPUMEHEHUEM MOHATHS «MaccoBas Jj0Jisl BEIECTBA B PACTBOPE» C
onopoi Ha GOpPMy.IbL

HWcnosib30BaTh NMPU BBINOJHEHUH yUYeOHbIX 3alaHUH U B ITpoliecce UccieZ0BaTeIbCKOM
AeATEeJbHOCTH HAYYHO-IIOMYJ/JIAPHYIO JIMTEPATYPY XUMHUYECKOT'0 COZiepXKaHus, ClIpaBOYHbIE
MaTepHasibl, pecypcbl MHTepHeTa NoJ pyKOBOJCTBOM IleJiarora.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C OITOPOM Ha HUHPOPMALUIO U3
y‘{eﬁHl/IKa U CIIPAaBOYHBIX MATEPHUAJIOB, TPAMOTHO HMCII0JIb30BAaThb 1/13y'-1eHan>’1 MMOHATUHHBIN
amnmnapaT Kypca XMMHH I10CJIe IIpe/jBapyuTeIbHOr0 CTPYKTYPHUPOBAaHHA MaTepHaJa.

Tema 8. Js1ekTpoIuTHYECKAsA
Aucconpanus. XMMU4YeCKHe
peaxnuy B pacTBopax

(54)

Teopus 3JEKTPOJIUTHYECKON JIICCOLIALIUH.

DNEKTPONUTHYECKass  JMCCOLUAIIMA. DNeKTpOIUTEl U
HewleKTponuThl. KaTHoHbl, aHMOHBL. Mexanusm ouccoyuayuu
6euecme ¢ pasiudHbIMU 8UOAMU Xumudeckou ceasu. [lonamue
ocmenenu ouccoyuayuy. CUIbHBIE U CIa0ble SIEKTPOIHUTHL
Peakuuy noHHOro oOMeHa. YCIIOBUS MPOTEKAHUS peaKiuii
HOHHOTO oOMeHa 110 KoHua. [lonHble U cokpaliéHHbIE HOHHBIE
yYpaBHEHUS XuMHUYeCKue  CBOWCTBA

peaximi. KHCIIOT,

OCHOBaHMI M coleil B CBeTe MpEeACTaBIeHUH 00

ANIEKTPOIIMTHYECKO Aucconaly. KadecTBeHHbIE peakuy Ha
KaTHOHBI ¥ aHHOHBI: HMOHBI XJOpHA-, OpoMHUj-,
cynbdar-, kKapOOHAT-, CHIIMKAT-, hocdar- aHHOHBI; THIPOKCHII-
HOHBI;
xkenesa (2+) u (3+), Mmean (2+), MHKA, MPHUCYTCTBYIOUINE B

BOJHBIX PacTBOpax.

HOZH-,

KaTHOHbI aMMOHHs, MarHusg, KaJblHWs, aJTIOMHHHA,

PacKpbIBaTb CMBIC/ U3y4aeMBbIX HOHATHH, @ TAKXKe CMbIC/ TEOPHH 3JIEKTPOJIUTHYECKON
JIMCCOLMALMY C OIOPOY Ha CXEMBL.

OGBACHATD PHUYMHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOLIBIO [IeIarora.
CocTaB/IATh YpaBHEHHs JUCCOLUALIMY KHUCJIOT, LieJI04ed U CoJIel, ToJIHbIe U COKPALEHHbIe
HOHHbIe YPaBHEHUsI XUMUYeCKUX PeaKIIUH HOHHOT'0 06MeHa.

[l1aHMpPOBATh U OCYILECTBJIATh HA TPAKTHKE XUMHYECKIEe 3KCIIepUMEHTBI, IPOBOJUTh
HabJII0/IeHNs, [le1IaTh BBIBOABI 110 pe3y/IbTaTaM 3KCIIePUMEHTA I10CJIe TpeABAPUTEIbHOR
paboThL

CyieoBaTh paBUJIaM 6e30MacHOM paGoThI B J1a60PaTOPUM NMPH UCHOJIb30BAHUH XUMHUYECKOH
MOCYABI U 060PYAOBaHMS 0] KOHTPOJIEM IleJjarora.

[IpOM3BOANUTD BEIYUCIEHHUS IT0 XHMUUECKHM YPaBHEHHSIM.

BricTpanBaTh pa3BEPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHOpMALIHIO U3
y4eGHHKa U CIPaBOYHBIX MaTepHAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4eHHbIH NOHATHHHBIHA
amnmnapaTt Kypca XMMHH 110CJIe TpeJBapUTeIbHOTO0 CTPYKTYPUPOBAHHS MaTepyasa.

Hcnosib30BaTh MPH BHIMOJHEHUH YYeGHBIX 3aJaHUH U B IPOLiecce UCCIe0BaTeIbCKON
JleATeIbHOCTH HayYHO-MOMYJISIPHYIO0 JIUTEPATyPy XUMUYECKOT0 COAe P KaHUs, ClIpaBOYHbIe
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JleMoHCcTpanuu

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

OnbIThI, WIOCTPUPYIOIHE TPU3HAKY TPOTEKAHUS
peakuuid HOHHOTO O6MeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

Jla6opamopHblii onbim:

Peakiuy HOHHOTO 06MEHA B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdata Mmeu(1l) v wgnouu, kapboHaTa HATPUA U
COJISTHOU KUCJIOTBI, peaKI[isi HeUTpau3aliuy Mexay
TUJPOKCUIOM KaJIUsl U COJITHON KUCIOTOH.
Beruucaenus

— 110 YpaBHEHUSIM XUMHYECKHX PeaKI Ui

MaTepHuaJibl, peCypcChbl I/IHTepHeTa IocJie KOHCYJIbTallkH C rejaroromMm

Tema 9. OcHOBHBIE KJ1aCChI
HeOpraHu4ecKux
CoeIMHEeHUI

(114)

Knaccudukanyst HeopraHM4eCKUX COeIMHEeHUH.

Okcuibl: cocTaB, kJaaccudukanus (0cHO8HblE, KUCAIOMHbLE,
amg@omepHble, Heco1eobpasyoujue Ha npumepe okcudd
yenepoda Il u okcuda asoma Il), HomeHKJIaTypa [loayueHue u
XUMHUYeCcKHe CBOMCTBA OKCUOB (B3aUMOJeHCTBHUE C
BO/IOH, KUCIOTaMH, I1leJI09aMH).

OcHOBaHUS: COCTaB, KJ1accubukanys (1e10494 U
HepacTBOPUMble OCHOBaHHUS), HOMEHK/IATypa, pu3niecKkue
Y XMMUYecKre CBOUCTBa (B3auUMO/ieiCTBUE C OKCUIAMU
HeMeTaJIJIOB, KHCJI0TAMH, COJISIMH), CNOCOObI NOYHYEHUSI.
KucnoTsl: coctas, kj1accupukanusi, HOMEHKJIATYpa,
dusnyecKre U XMMHUYeCKHe CBOMCTBA (B3aUMO/IeCTBYE C
MeTaJ/I/IaMH, OCHOBHBIMH OKCH/IAMHU, OCHOBAaHUSIMH,
COJIAMH Ha IpUMepe COJITHON U CEpHOM KHUCJIOT), CNOCO6bI
nosyyeHusl. Pl ak THBHOCTH MeTaJLJIOB.

Couut (cpesiHME): HOMEHKJIATYPA, COCOObI MOJIyYeHuUs,
B3aUMO/IeMICTBHE COJIeH C MeTaIaMH, KUCJIOTaMU,
11eJI09aMH U COJISIMU.

['eHeTHYECKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKHUX
coenvHeHUH. ['eHeTHYecKUe psaabl [loHsamue 06
amgomepHbix cudpokcudax (Ha npumepe UHKA U
aarMUHUSL): XuMu4ecKkue cgoticmea g3aumodeticmaue ¢
Kucsomamu u Wes104amu, paz/1oxceHue npu HazpesaHuu.

JAemoHcTpauumn

06pasibl HeOpraHWYeCKHX BelleCTB PA3/IMYHbIX KJIACCOB.
B3auMogelicTBHe pacTBOpa CEPHON KMCJIOTHI C OKCUA0M
menu(Il).

Peakuusa HelTpanusanuu.
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OrnpeienieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSTUHEHHH O a0IIoHYy.

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

CocrasiieHre (OpMyJT OCHOBHBIX KJIaCCOB HEOPTaHHMYECKHX COSTUHEHHI M Ha3bIBaHHE HX IO
MEXIYHapOJHON U TPUBHAIBHOH HOMCHKIJIATYPE C HCIOJIB30BAHUEM ONPEEICHHUS U TaOIUIIbI
PacTBOPUMOCTH.

KraccupuumpoBanue n3ydaeMbIX BEILIECTB 0 COCTABY M C60UCMEaM C OIIOPOI Ha ONpe/IeNICHNS,
CXEMBI U TaOJIHIy PaCTBOPUMOCTH.

CocrapieHue TabInIIbl TeHETHYECKUX PAIOB U cXeMbl «I eHeTHYecKast B3aHMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTaHMYECKNX COEIMHEHHIN» O] PYKOBOJCTBOM IEAarora.

IIporuo3upoBaH#e CBOWCTB BEILIECTB HA OCHOBE OOIIMX XUMUYECKHUX CBOMCTB W3YUYSHHBIX KIACCOB,
IPYII BELIECTB, K KOTOPHIM OHU OTHOCATCS C HCHOJIb30BaHUEM cXeMbl «[ eHeTH4eckas B3auMOCBsI3b
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSIMHEHHID 0]l PYKOBOJCTBOM II€Aarora.

CocrapiieHe MOJIEKYISIPHBIX YpaBHEHUI peakuuii, WUTIOCTPUPYIOIINX XUMUYECKHE CBOHCTBA
U3YYEHHBIX KJIACCOB U CNOCOObI NONYyYeHUs BELIECTB U3YYEHHBIX KIIACCOB, IPYIII, a TaKkKe
MOATBEPXKJAIOIIMX [CHETHYECKYIO B3aUMOCBSI3b MEX/y HUMH, C OIIOPOi Ha BepOaJIbHYIO CXEMY B
KayecTBe 3pUTETIbHON OMOPBI.

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

BeruncieHue 1o ypaBHEHHAM XUMHUYECKUX peaKLUi KoIuyecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYeCTBY, 00bEMY, Macce peareHTOB WM IPOLYKTOB PEAKIUH 110 arOPUTMY.

IInanupoBaHKe 1 OCYLIECTBICHHE Ha MPAKTHKE XUMUYECKOT0 SKCIIEPUMEHTa U HAOJIFOICHHS TTOJT
PYKOBOJCTBOM YYHTEJI.

@®opMyIpoBaHKE BBIBOIOB 10 PE3yJIbTaTaM SKCIEPUMEHTA C UCIOJIb30BAaHUEM ONOPHBIX CJIOB.
DopMyTHpPOBAHUE C TIOMOIIBIO Me/Iarora 1 BBITIOTHEHHE MPaBIT 0e30macHol paboThl B 1aboparopun
HPH MCIIOIB30BaHIUN XMMHYECKOH MOCY bl U 000pY10BaHHSI.

Vcnonp3oBaHKe NPH BBINOIHEHUH Y4eOHbBIX 3aJaHUH 1 B MPOLIECCE HCCIIE0BATENIBCKOI ASSTEIBHOCTH
Hay4HO-NOMYJIIPHOI JINTEPaTypbl XUMHYECKOTO COCPIKAHMS, CIIPABOYHBIC MaTepHaIbl, PECYpPChI
MHTepHeTa, OCcyIecTBICHHE BEIOOPA MO/ pYKOBOJICTBOM HAaCTaBHHKA.




BoeiTecHeHue OJHOro MeTaJijla APYruM M3 pacTBopa COJIH.

Na6opaTtopHble U NpakTUYecKne paboTbl
JlabopamopHbie onbimbl:

BsaumMopelicTBUe KHUC/IOT C MeTalJIlaMU.

[TosiyueHHEe HEPACTBOPUMbIX OCHOBAHHUH.
B3auMogelicTBHe HepacTBOPUMBIX OCHOBAHUH €
KHCJ0TaMMU.

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

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

BbiyucneHusi
— 10 YPaBHEHUAM XUMHUYECKUX peaKqu:I

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

Paspgen 3. BewwectBo 1 xummnyeckmne

peaKkuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTN
XMMUUYECKUX peaKumii (4u)

Ilousimue o CKopocmu XUMUYECKOU peaxkyuu. @aKmOpbl,
sausloOwue Ha CKopocmo XUMU4ecKoul peaxkyuu. llonsmue o
COMOCEHHbIX U 2eMEPOSCECHHbIX peaKYUusx. Tonsamue 06

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

CKOpOCMb XUMUYECKOU Peakyuu U NoJ0dICeHUe XUMULECKO20
pasnosecus. Knaccugukayua xumuyeckux peaxyuii no

PA3HbIM OCHOBAHUSAM.

PackprIBaTh CMBICIT U3y4aeMBbIX TIOHSATHH U IPUMEHSTB 3TH ITOHSTHS P ONACAHUY CBOICTB BELIECTB U

WX TIpEBpaIlEHNUIL.

KnaccupuuupoBaTh XMMHUUECKHE PEAKLIUH 110 Pa3INYHBIM IIPU3HAKAM.

Y cTaHAaBIUBATh 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH PEaKIMU OT Pa3INYHbIX (JaKTOPOB MO

PYKOBOZCTBOM YUHUTEIISL.

[IporHO3MpOBATh BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHUX TPEBPALICHNUIT B Pa3IMYHBIX YCIOBHSX MTOCIIE

NpeIBapUTEILHON paboTHI.

Dnpenenstb OKUCIUTEIb U BoccTaHOBUTENb B OBP.

CocTaBisiTh 2MEKTPOHHBIN OajaHC PEeaKIUH.

[Ipor3BOANUTH BBIYUCICHUS 110 XUMHYECKIM YPABHEHHUSIM 10 aJITOPUTMY.

BeicTpanBaTh pa3BEPHYTHIE MMCbMEHHBIC U YCTHBIE OTBETHI C OMOPOW Ha MHPOPMALIUIO U3 Y4eOHUKA U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO MCIIOJIb30BaTh U3YYCHHbII MOHATUIHBIN anmapar Kypca XUMHA
MOCJIe PEIBAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnosnb30BaTh Mpy BHIIOMTHEHHH YYEOHBIX 331aHHUH U B IIPOLIECCE HCCIICIOBATEILCKON IESITEIbHOCTH
HAYYHO-TIOMYIISIPHYIO JIUTEPATyPy XUMHUYECKOI0 COACPIKAHHUS, CIIPABOYHbBIC MaTePHAIIbI, PECYPChI
WurepHera mocie KOHCYAbTALMHU C TIEAaroroM.

PacKpBIBAaTh CMBICI U3y4aeMbIX MOHATHH, & TAKXKE CMBICIT TEOPHHU AEKTPOIUTUUSCKON JUCCOLUALIUY C
OIIOpOH Ha CXEMBI.

DOBSCHSITH MPUYKHBI HIEKTPOIPOBOIHOCTH BOIAHBIX PACTBOPOB C IIOMOILIIBIO [IE1arora.

CocTaBisaTh ypaBHEHUs AUCCOLMAIIAY KUCIIOT, IEI0UeH U COMeH, MOHbIE U COKPAIEHHBIC HOHHBIS
YPaBHEHHUS] XUMHYECKUX PEaKIii HOHHOTO OOMEHa.

[I1aHUPOBATH U OCYIIECTBIATH HA MPAKTHKE XUMUIECKHE IKCIIEPUMEHTBI, IPOBOAUTH HAOMIOACHMS,
JIeNaTh BBIBOJBI [0 pe3yJbTaTaM 3KCIEPUMEHTA MOCIIe MPeABapUTENIbHON paboThI.

CnenoBath npaBuiaM 6e30macHoit paboThl B 1a00PaTOPUU MPU HCIOIb30BAHUM XUMUIECKOH MTOCY/IbI 1
000pyIOBaHUsI MIOJT KOHTPOJIEM Tearora.

[TpOU3BOAUTH BHIYUCICHUS TI0 XUMHIECKAM yPABHEHHSIM.

BoicTpauBaTh pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha HH(POPMAIINIO U3 YIeOHHKA U
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CIIPaBOYHBIX MaTePHAIOB, ITPAaMOTHO HCIIONB30BAaTh N3YUSHHBII MOHATHHHBIN armapaT Kypca XUMHAN
HOCIIE TIPEIBAPUTEIILHOIO CTPYKTYPUPOBaHUsI MaTepUaa.

Hcrionp30Batk Ipy BHITIOMTHEHHH YIEOHBIX 3aJaHHUH U B IIPOLIECCE MCCIEN0BATEIECKON IESITEIEHOCTH
HaY4HO-TIOMYJIAPHYIO JIMTEPATypy XUMUYECKOIO COAEPIKAHNs, CIIPABOYHbIE MaTepHUaJIbl, PECypChl
MuTepHera nocne KOHCYJIbTalUU C [IE€AaroroM

9 KJIACC

(2 4 B HEAEIO, BCEro 68 u)

MpumepHble TeMbl,
pacKpbiBaloLme AaHHbINA pasgen
nporpammni,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE coaepaHue

OCHOBHble BUAbl AEATENbHOCTU
obyualowmxca

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

(104)

[Nepromueckuii 3axkoH. [leprogudaeckas cucremMa XMMHIECKHX
anementoB /. M. MenneneeBa. CTpoeHne aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB XUMUYECKIX
9JIEMEHTOB MEPBBIX TPEX MTEPUOIOB, KaJIHsl, KaIbIHs 1 UX
COEJIMHEHHI B COOTBETCTBHH C ITOJIOKEHUEM 3JIEMEHTOB B
TIEPUOIITIECKON CUCTEME B CTPOSHHEM HX aTOMOB.
Knaccndukarwst 1 HOMEHKIIaTypa HEOPraHHIECKUX BEIIECTB
(MexIyHapOIHas U TPUBHAJIbHAS). XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKUX coeMHeHNH. [ eHeTndaeckas cBs3b
HEOpraHMYECKHX BEIIECTB.

CrpoeHne BemecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPUCTALITMUECKUX PEIETOK. 3a8UcUMOCHb C8OUCME 8eujecms
OMm UX CMPOEHUS.

XMMHUYECKUE PeaKkny. KIacCu(PHUKAIHI XUMIUECKUX PeaKnit
IO Pa3JINIHBIM OCHOBAHHMSIM.

Teopus 271€KTPOITUTHIECKOM ANCCOIHAIINN

JleMoHCcTpanuu

1. Moze 1M KpUCTA/IZIMYECKUX PELIETOK HeOpraHU4eCKUxX
BellleCTB.

2. KoporkonepuoaHas 1 JUIMHHONEPHOAHAsE GOPMBI
Iepnonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. Y. MenneneeBa

[pakTuyeckas padora Ne§8 «Peakiuu HOHHOTO 0OMeHa»
[pakTuyeckas padora Ne 9 «KauecTBeHHbIE peaKIUK Ha HOHBI
B pacTBOpE".

KonTponpHas padora Ne6 «DieKTponuTuuecKast JUCCOLHALIHS

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

KnaccudunupoBaTh U Ha3bIBaThb HEOpPraHUYECKHEe BellleCTBa U3yUYeHHbIX KJIaCCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

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

OnpeaensTbh BUJ XUMUYECKOU CBSI3U U TUIl KPUCTANLJINYECKOH PEIIETKY Bell[eCTBa C OIIOPOH Ha
CXeMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 1OCJIe PeiBaApUTETbLHOTO
pas6opa.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OMIOPOH Ha
nH}OpMaIHIo U3 y4e6HUKA U CTPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BaTh U3y4Y€HHbIH
NOHATUHHBIN annapaT Kypca XUMUH.

HWcnosib30BaTh NpU BLIIOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce KCCe0BaTe/IbCKON
JeATeJIbHOCTH Hay4YHO-TTONYJIAPHYIO IUTEPATyPy XUMHUYECKOr0 COZlepKaHud, ClipaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa Moj pyKOBOCTBOM MeJjarora.

paCKpBIBaTB CMBICJI TCOPpUU 3JT€KTpO.]'[PITPI‘[eCKOﬁ JAUCCOLIMAIINU. O6’BHCHHTB TIPpUYUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBATh ypaBHEHUS JUCCOLMALIMY KUCIIOT U ILeJIOYeH, MOTHbIE U COKPALCHHbIE XUMUYECKUE

YPaBHEHHUSI XUMHUUYECKHX PEAKIMil HOHHOTO OOMEHa.

Pazgen 3. HemeTasLibl

U UX cOeJUHeHUA (24 1)

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

(44)

06118 XapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKre CBOMCTBA
NPOCTHIX BElIECTB — rajJoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xj0pa (B3auMo/ieiCTBYE C MeTalJlaMy,
HeMeTaJlJIaMH - BOJIOPO/IOM M KHCJIOPOJIOM,

wesno4amu). XnopoBogopos. ConsiHas KUC/I0Ta,
XMMUYECKHe CBOWCTBA, No/y4eHue, MpUMeHeHHe.
KauecTBeHHbIe peaKI|MU Ha raJoreHU/-UoHbL Jelicmsue
X/10pa U X10p08000p0o0a Ha OP2aAHU3M Hea108€eKd.

O6'BACHATD 061 3aKOHOMEPHOCTH B U3MEHEHHUHY CBOWCTB HEMETAJIIOB U UX COeAMHEHUH B
npeJieJiax MasbIxX IEPHUOJOB U TJIABHBIX TOATrpynn [leprofuieckoi CUCTeMbl XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOEHHUS HX ATOMOB C HCII0JIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTh GU3NYECKHE U XUMHUYECKHEe CBOMCTBA MPOCTHIX BEI|eCTB raJoreHoB (Ha
IpUMepe XJI0pa) U CI0XKHBIX BEIECTB (XJI0POBOAOPO/A, XJIOPHA HATPHSI), CIOCOOBI UX
[OJIy4€eHUs], IPUMeHeHHe ¥ 3HaYeHHe B TPUPO/ie U XKU3HU YesloBeKa MocJie
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsITh rajloreHU/I-MOHbBI B PACTBOPE C HCI0JIb30BaHKEM TabIHLbI "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHUPOBATh U OCYLIECTBJISATh HA MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI, IPOBOAUTD
HabJII0JeHH s, AeJIaTh BBIBOJbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa MOCJie IpejBapUTeNbHON
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BaxknHemmue XJIOpUAbI U X HAXO0XJAEHHE B IIpUpoJe.

JleMoHCcTpanuu

BujeoMmaTepuasbl: raJloreHbl M UX COeIMHEHUS.
06pa3sibl XJT0PUI0B.

JlaGopaTopHble ¥ NpaKTU4YeCKHe paboThbl
Jla6opamopHblii onbim:

Pacno3HaBaHue XJI0pU/I-UOHOB.

paGoThL

CsieoBaTh MpaBU/IaM 6e30macHOM paGoThI B IaGOPATOPUH TPH UCIOJIb30BAHHUH 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 NOHATUHHBINA
anmnaparT Kypca XHUMHUH.

Hcnosib30BaTh NPU BHINOJTHEHUH YYE€OHBIX 33JJlaHUH U B IPOLIECCE UCCIIE0BATENBCKON
JlesITeIbHOCTH Hay4YHO-IIOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

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

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

AnnoTponHbie MogUUKAIUU KUCJ0PO/IA U CEPBI.
XuMuyeckre CBOUCTBA cepbl. CEpOBOIOPO/I, CTPOEHHE,
¢du3snyecKkre U XMMHYeCKHe CBOMCTBA (KUCJIOTHbBIE U
BOCCTaHOBUTeJIbHbIE). OKCU/BI Cepbl KaK NpeCTaBUTENN
KHUCJIOTHBIX OKCU/,0B. CepHas KUC/I0Ta, pU3UYecKHe

Y XUMUYecKUe cBoMcTBa (061ye Kak mpe/CcTaBUTeIs
KJ1acca KUCJIOT U crenjuuyecKre), IpuMeHeHHe.
CepHucTasd KUCJI0TA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnoco6a noay4erus cepHoti kucsaombt. Cosiu cepHOH
KHUCJIOTBI, KayeCTBeHHas peaKLUs Ha Cy/ibdaT-HOH.
HaxoxieHue cepbl U eé coeiUHEHUH B IPUPOJeE.
Xumuueckoe 3azpsizHeHue okpyscaroweti cpedsl
coeduHeHUsIMU cepbl (KucaomHble doxcdu, 3azpsi3HeHue
8030yxa u 8000€M08), cnocobbl e20 npedomaepaujeHusl.

JeMoOHCcTpauuu

Kosneknuu (BugeoMaTepurasibl): cepa v e€ CoeIMHeHUs.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEeHTPUPOBAHHOW CEPHOU KUCJIOTHL.

JlaGopaTopHble U NPaKTHYeCKHe PaGoThI
JlabopamopHbie onblmvl:

O6HapyxeHUe CyJIbaT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIMHKOM. BeruucaeHus

10 YPaBHEHUAM XUMHYECKHX peaKIii;

O6BACHATD 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynnel U Ux
COeJMHEHUH
C Yy4ETOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "HMi3MeHeHHe paiuyCcoB B OArpynnax".
XapakTepusoBaTh pU3nUecKre
Y XMMHU4YeCcKHe CBOMCTBa TPOCTOr0 BellleCTBa cepbl U €€ coeJUHEHUH (CepoBOJOPO/a, OKCU/IOB
cepbl, CEpHOM KUCJIOTHI, CyJIbPaTOB), CIOCOGHI UX MOJYYEHUS, IPUMeHeH e U 3HaueHHe
B IIPUPO/IE U )KU3HU YeJsI0BeKa C OIIOPOM Ha CXeMY U IJIaH.

OnpezensiTb HaJM4YKe Cy/IbdaT-HOHOB B PACTBOPE.

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

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKe XMMHUYECKHe IKCIIepUMEHThI, TPOBOAUTD
HabJ1I0/leHu4, /ie/IaTh BbIBO/bI 10 pe3yJ/ibTaTaM 3KCIIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NPU UCII0JIb30BAHUY XUMAYECKOH
nocy/pl M1 060py/J0BaHUA 10/, pYKOBOJCTBOM IleJiarora.

[Ipor3BOAUTD BHIYUCIEHUA [10 XUMUYECKUM YPaBHEHHUAM 10 Q/ITOPUTMY.

Hcnosib30BaTh NPU BLINOJHEHUH Y4eOHbIX 3a/JaHUH TeKCTbI y4eOHMKa, CIPaBOYHbIe
MaTepuaJbl ([leproaudeckyto cucTeMy XUMHU4YecKUx 31eMeHTOB /Jl. Y. MeH/iesieeBa, Tabiuiy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUH pAJ, HaNpsKeHU U
MeTaJlIoB).

Hcnosib30BaTh IpU BbINOJHEHUH y4ye6-

HBIX 33JJAaHUH U B IPOLIECCe KCCJIEI0BATENbCKOM JIeTeIbHOCTH HAYYHO-IOMYJISIPHYI0 JIUTEPATYpPy

XHUMHUYECKOT0 COZlepPXKaHus, ClIPaBOYHble MaTepHaslbl, pecypcel UHTepHeTa

10CJIe KOHCYJIbTAlUH C 1ejaroroM
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Tema 5. O61aa
XapaKTepUCTHUKA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpynmnsl. A30T, pocPop u ux
coeAUMHEeHMs

(74)

00611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynmnsl.
OCco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /IS HUX CTENNeHU OKUCJIeHUS.

A30T, pacnpocTpaHeHUe B NpUpo/Jie, pu3ndecKue u
XUMHUYecKre CBOMCTBa (B3aMMOeHCTBYE C MeTa lJIaMU U
HeMeTaJlJIaMH - KHCJI0POZOM U BoZopooM). Kpyrosopor
a3oTa B IPUPOJE.

AmMmuak, ero pusnyeckue U XMMUY€ECKHUE CBOMCTBA
(okucIeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
nosay4eHue v npuMeHeHue. Coi aMMOHHUS, UX U3UUECKHE
Y XMMHU4YeCKHe CBOUCTBA (pa3/ioKeHUe, B3aUMOJEHCTBHe
Co LIesIoyaMu), NpuMeHeHMe. KayecTBeHHas peakuus Ha
HMOHbI aMMOHHUSI.

A30THast KMCJI0Ta, eé u3nyecKre U XMMHUYeCKHe CBOMNCTBA
(ob11Me Kak MpeACTaBUTE S Kaacca KUCIOT U
cnenuduyeckue). A3oTucTas kucaoTa. Mcnosb3oBaHue
HUTPATOB U coJiel aMMOHMS B Ka4ecTBe MHWHEPAJbHBIX
yZA06peHuH.

Xumuueckoe 3azpssHeHue okpyxcarowell cpedovl
coeduHeHusIMU azoma (KucsiomHble dodxcdu, 3azpsi3HeHue
8030yxa, no48wl U 8000EMOB).

docdop, arromponuwie modugukayuu pocgopa,
dusnyecKre U XMMHUYeCKHe CBOKCTBa (B3aUMOieHCTBYE C
MeTaJ/l/IaMH, HeMeTaJlJIaMH, KOHYeHMpupo8aHHOU azomHotl
u cepHoli Kuciomamuy).

Okcup docdopa(V) u docdopHas kuciora, pusnieckue u
XMMH4YeCKHe CBOMCTBa, nojydeHue. KayecTBeHHas
peaknus Ha pocdaT-MOHBL

HWcnonb3oBanue ¢pocdaToB B KayeCTBe MUHEPAIbHBIX
yAo6peHUH. 3arpsi3HeHUe NPHUPOLHBIX BOLOEMOB
docdaTamu.

JeMoHcTpauuu

Kosneknuu: ¢ocdop u ux coefuHeHUSI.

B3auMogelicTBHe KOHLEHTPUPOBAaHHOW a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble U NPpaKTH4YeCKHe paGoThl
JlabopamopHbie onblmul:

1. BsauMogencTBHE CoJiell aMMOHUS C IEJI0YBIO.

2. O3HaKOMJIeHHe C 06pa3laM¥ a30THBIX U GOCHOPHBIX
yAOGpEeHUH.

Ilpakmuueckas paboma:

Ne 10. [TosryyeHue aMMHUaKa, U3y4yeHue ero CBOMCTB.

OGbSACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3J1eMeHTOB VA-IpynIbl U UX
COeJJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

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

Onpee1siTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TAGJIHLbI
"XapakTepHble peaKl[My Ha KATHUOHbI U aHUOHBI".

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

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

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHUYECKOH
nocy/pl 1 060py/J0BaHHUA.

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

Hcnosib30BaTh IPpY BBINTOJIHEHUH y‘-IeGHbIX BaAaHI/lﬁ TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepHaJibl (IepruoJUYeCcKyI0 CUCTEMY XUMHUYeCcKHUX 3/1eMeHTOoB /I, M. MeHiesieeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJieH B BOJIe, 3JIEKTPOXUMUYECKUH psiJi HANPsiKe H Ui
MeTaJlJIoB).

HWcnosib30BaTh NpU BHIIOJHEHUH YUeOHbIX 3aJJlaHUH U B ITpoIiecce UCCIe 0BaTe/IbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl HUHTepHeTa 1ocJie KOHCY/IbTall iy C e]aroroM

57




Buwruuciaenus
— I10 YpaBHEHUSIM XMMUYECKUX peaK Uil
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Tema 6. O61as XapaKTepuc-
THUKAa XMMU4YeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj 1 KpeMHUH M MX
coeAUHEeHU

(84)

Yruepog, aJuioTponHble MogubUKauuu (rpaduT, aamas),
pacnpocTpaHeHue B IpUpo/ie, pUsnveckre U XMMHUYECKHe
cBoiicTBa. Ancopbuus. KpyroBopot yriieposa B IpHUpoOJe.
Okcuzbl yraepoja, ux GusniecKre U XUMHUYECKHE
CBO¥CTBa (B3aMMOJEHCTBYE C METANLJIAMY, HEMETA/JIAMHY,
KOHYEHMpUpo8aHHol a30mHoli u cepHoll Kuciomamu), ux
JleliCTBHE Ha )KUBbIE OPraHU3MBbl, NO/1YYEHUE

Y IpUMEHEHUE. FK0102Uu4ecKue npobaeMbl, C8sI3aHHbIE C
okcudom yeaepoda(lV); czunomesa 24106a/16H020
nomen/ieHUs1 KAUMama; NapHuUKoewlil agPexkm.

YroJsibHas KMcCI0Ta U €€ coJid, ux Gusndecke U
XHMUYECKHe CBOUCTBA, NO/y4eHUe U IPUMEHEHHE.,
KauecTBeHHas peaklys Ha KApOOHAT-UOHBI.
Hcnoav3oseanue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIWIEHHOCMU, CeAbCKOM X03siticmae.

KpeMmHui, ero pusmdeckue U XuMHuiecKkre cCBONUCTBA (Ha
npUMepe B3aUMO/IEHCTBHS C MeTa/lJIaMH U HEMETAJLJIaMHU),
no/ayveHue U npuMeHeHue 8 3J1eKmpoHuKe.

CoeduHeHus1 KpeMHusi 8 npupode. 06w ue npedcmassieHust 06
okcude kpemuus(1V) u kpemruesoli kucaiome. Cuaukamel, ux
ucnosb3o8aHue 8 bbimy, meduyuHe, NPOMblULAEHHOCMU.
Baokc-Hellwiue cmpoumebHble Mamepuaabl: KEpaMukda,
cmek/10, yemeHm, 6emoH, dicesne306emoH. [Ipob.aembl
6e30nacH020 UCNO0/1b308AHUS CMPOUMENbHbBIX MAMEPUA108
8 N08CedHEesHOU HCUSHU.

JleMOHCcTpauuu

Mogei1 KpucTalJIM4eCKUX pelléToK aMasa, rpaduTa,
MOJIeKYJIbI QyJLiepeHa.

Ancop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrzaéwm. [Iporusoras.

BugeomMaTtepuraJibl: CUJIMKaTHas HPOMBIILIIEHHOCTD.
Mogei1 MoJIeEKYJ1 OpraHHU4eCKHX BEILeCTB.

JlaGopaTopHble U IpaKTUYeCKUe paGoThl

JlabopamopHbulii onbim:

KauectBeHHas peakiysi HA KApOOHAT-HOH.
IIpakmuueckue pabombi:

Ne 11. [TosiyyeHue yrjieKMCJI0ro ra3a U U3y4eHue ero
CBOWCTB.

Ne 12. PemieHue 3kciepUMeHTa/IbHbBIX 33724 [10 TeMe
«HemeTannbi».

Buruuciaenus
110 ypaBHEHUSIM XUMUUECKHUX peaKL Ui
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OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB [VA-rpynmnsl 1 ux
COeJIMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTh pU3UUeCKHe U XMMHUYeCKHe CBOMCTBA IPOCThIX BeLeCTB yriepoja 1
KpeMHHUs U UX COeJMHEHNUH (OKCU0B yI1epoja, yroJbHON KUCI0Thl, Kap6bOHATOB, OKCUAA
KpeMHUs1, KpeMHUEeBOH KHCJIOThI, CUIMKATOB), CIOCOGHI UX MOJIy4eHHs], IpUMeHeHHe
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIOBeKa.

OnpenensiTb KAPO6OHAT- U CUIUKAT-

VOHBI B pacTBOPE.

O6BACHATD CYIIHOCTb 3KOJIOIMYeCKUX NP06JIeM, CBSA3aHHBIX C HAX0XK/JeHHeM YIJIEKUCJIOro rasa
B OKpY»Katolle cpefie.

[In1aHUpOBaTh M OCYILeCTBJIATb HAa IPAaKTUKe XUMHUYeCKHe SKCIIePUMEHTHI,

[IpoBoAUTE HAabIIO/IeHNS, ieJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIleprMeHTa [TocJie
npeJiBapUTEeJbHON PabOThHI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThI B JIJaGOPAaTOPHHU MTPU UCTTOJIb30BAHUU XUMUYECKOH
nocy/pl 1 060py/J0BaHHUA.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHbIX 3aaa1-1m>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuasbl ([lepuosruyeckyto cucTeMy XMMHUYecKuX 3j1eMeHTOoB /I, M. MeHiesieeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUHN P/l HallpsixKe HUM
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Ie/IJaroroM.

HWcnosib30BaTh NpU BHIIIOJHEHUH YYeOHBIX 3aJaHUH U B ITpoLiecce UCCe 0BaTeIbCKON
JlesITeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZiepXKaHus, CIpaBOYHble
MaTepuaJbl, pecypcbl UHTepHeTa




Pazpen 2. MeTaJuibl M MX coeguHeHus (20 4)

Tema 7. O61e cBOMCTBaA
MeTa/JIOB
(449)

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

. . MeHnpeneeBa u cTpoeHus1 aToMoB. CTpoeHHe
MeTaJlJI0B. MeTa/inyecKas CBSI3b U MeTaJlJInYecKast
KpHUCTaJIJIMYeCKast PeIETKA. JJIeKTPOXUMUYECKHUH s
HanpshKeHUH MeTa1oB. PU3nveckre U XUMUYECKHe
CBOMCTBA MeTaJJIOB (B3auMO/ieeiCTBHE C KUCJIOPOAO0M,
BOJIOH, KHCJI0TaMU). O6Wue cnocobbl No1yveHusl
Memasnos.

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

JleMoHCcTpanuu

0O3HaKoOMJIeHHE € 06pa3LaMy MeTaJlJIOB U CIJIABOB, UX
$U3NYeCKUMU CBOWCTBAMHU.

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

JlaGopaTopHbIe U NPaKTH4YeCKHe paboThI
JlabopamopHble onblmbl:

0O3HaKOMJIeHHe ¢ 06pasLaMHu CIIJIaBOB MeTaJIJIOB.
3aBUCHMOCTb CKOPOCTH peaKL MU MeTaJljla C KUCJIOTOU OT
NpUPOJbI MeTaslIa.

BuvruucsaeHus
110 YpaBHEHUSIM XUMUYECKHX peaKIUi.

PackpbIBaTh CMbIC/ U3yYaeMbIX TIOHATHHN U IPUMEHSATb 3TH NOHATUS IPY ONIMCAHUU CBOMCTB
BellleCTB U UX IpeBpalieHUH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B USMEHEHHUH CBOMCTB 3/IeMeHTOB-METaJIJIOB U UX
CcOoeIMHEHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHKEe MeTaJLJIOB, 06111e GU3nYecKHe U XMMHUYecKre CBOMCTBa MeTaJl/I0B.

XapakTepHu30BaThb 001 Me COCOObI M0JIyYeHUs 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 yue6OHbIX 3aJaHUH TeKCThI yueGHMKa, CIPaBOYHbIe
MaTepuasbl ([lepuosruyeckyto cucTeMy XMMHUYeCcKUX 3/1eMeHTOoB /I, M. MeHies1eeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUN PSAJT HANlPSIXKEHUI
MeTaJlJIoB).

HWcnosib30BaTh NpU BLIIOJHEHUH YUeOHbIX 33JjlaHUH U B ITpoliecce Ucc/iej0BaTeIbCKOM
AeATEeJbHOCTH HAYy4YHO-ITONMYJIAPHYIO JINTEPATYPYy XMMHUYECKOT'0 COAePKaHUA, ClIPAaBOYHbIE
MaTepHaJibl, pecypchbl MHTepHeTa ocJe npeiBapuTeIbHOM KOHCYJIbTallUU C eZ]aroroM

Tema 8. BaxxHeliue
MeTaJIbl ¥ X COeJHHEeHH S
(16 4)

lllesiounble MeTasbl [losnoxenue B [lepuoguyeckoit
CUCTEMEe XUMHYECKUX 3/ieMeHTOB /I. 1. MeHpeeeBa,
cTpoeHHe aToMOB. Haxoxx/ieHre B mpUpoze.
dusnyeckre ¥ XMMUYeCKHe CBOMCTBA (Ha mpuMepe

HaTpuda 1 KaJ'II/IH). OKCI/IAbI U TUAPOKCUABI HATPUA U KaJIUA.

[IprMeHeHMe LIeT0YHBIX METAJJIOB U UX COeJMHEHUN.
[Ile1ouHO3eMeIbHbIE METAJJIbl MAarHUM U KaJlbLUH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMHUYecKUuX 371eMeHTOoB /l. U. MeHiesieeBa. HaxoxaeHve B
npupoge. Pusnvyeckre U XUMHUYECKHE CBOMCTBA.
BakHeiimve coeuHeHUs Kaablusi (OKCUJ, TUIPOKCHU],
cousn). 2Kécmkocmbub 80061 U cnOCO6bI €€ ycmpaHeHUsL.

OGBACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIeMEHTOB-MEeTaJVIOB B IPYINax U
HX COeAMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepH30BaTh GU3HUECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELECTB METAJUIOB U UX
coeJMHeHUH (OKCH/I0B, TMPOKCHOB, COJIEH) C OIIOPOH HA CXeMY, CIIOCOGBI UX ITOJIyYeHUs,
pUMeHeHHe U 3HaYeHHe B IPUPO/ie U )KU3HHU YeJIoBeKa.

Pacrno3HaBaTh ¢ MOMOIBIO0 KaYeCTBEHHBIX PeaKIMii HOHbI MeTa/UI0B (MarHusl, aJJIlOMUHYsL, [TUHKA,
»KeJie3a, Me/I1) C KCII0JIb30BaHHEeM Tab MBI "XapaKTepHble peaKIIuy Ha KATUOHBI'.

[11aHUPOBATh U OCYLIECTBJISATh HAa MPAKTHUKE XUMUYECKHe SKCIIEpUMEHThI, IPOBOAUTh
HaGJII0/IeHHs, ZieJIaTh BBIBOJbI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CyiesoBaTh IpaBUIaM Ge30macHON paGoThl B IaGOPATOPUH ITPU UCIOJIb30BAHUH XUMHYECKOH
MOCYAbI U 060PYJOBaHUSI.

[IpOM3BOAUTD BEIYUCIEHHS 10 XHMUUECKHUM YPAaBHEHHSIM.
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Anromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeHzeieeBa, cTpoeHue
atoMa. HaxoxeHue B npupoge. Pusnyeckue u
XUMHU4YecKre cBoHcTBa. AMPOTepHble CBONCTBA OKCHA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cuctemMe
XUMUYeCKUX 371eMeHTOB /I. U. MeHnzeneeBa, cTpoeHre
atoMa. HaxoxeHue B npupozie. Pusnyeckue u
XUMHU4Yeckre cBorcTBa. OKCH/BI, THAPOKCH/IBI U COTU
*kenesa(ll)

u xkese3a(lll): cocTas, cBONCTBaA U hosyyeHue.

JleMoHCcTpanuu

B3auMojieiicTBUE HATPUS C BOJOM.

OKpallMBaHUe MJIaMEHU HOHAMU HATPUS U KU
OkpallvMBaHUe MJIaMeHU HOHAMHU KaJIbIIUsl.
B3auMoieiicTBHE OKCHA KaJIbIIUs C BOJOH.
BuieoMaTepuasibl: TopeHHe XKeJie3a B KUCJOPO/IE U XJI0pe.

JlabopaTopHble U NpaKTHYeCKHUe paboThl
JlabopamopHble onblmbl:

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

2KécTtkocTb BOZABI M METO/BI €€ YCTPaHEHUS.
IIpakmuueckue pabomboil:

Ne 10. PemeHue akcnneprMeHTa/IbHBIX 337,24 [10 TeMe
«MeTannbm».

BovruucsaeHus
10 YpPaBHEHUAM XUMUYECKUX PeaKL Ui

BbicTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH HA UHPOPMALIMIO U3
y4eOHHMKa U CIIPaBOYHbIX MAaTEpPHAJIOB, FPAMOTHO UCII0/1b30BATh U3YYEHHbIH MOHATUHHBINA
anmnapar Kypca XHUMHUH.

Hcnosib30BaTh NPU BHINOJTHEHUH yYeOHBIX 33/JaHUH U B IPOLIECCE UCCIIE0BATENBCKON
JlesITeJIbHOCTH Hay4YHO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPaBOYHbIe
MartepuaJbl, pecypcbl UHTepHeTa

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

Tema 9. NepBoHayanbHbie
XMMUYECKMe NOHATUA 06
OpraHUYecKnx BellecTBax

06mue npeacTaBaeHusi 06 OCOGEHHOCTSX COCTaBa U
CTPOEHHsI  OpPraHUYeCKHX  COEJWHEHHH  yrJjepoja.
[lepBOoHaYa/bHbIE MOHATHUS 06 OPraHUYECKHUX BellecTBaX
KaK O COeJIMHEHUSX yryepoja (MeTaH, 3TaH, 3THJIEH,
aleTUIEH, 3TAHOJI, TJIMIEPUH, YKCYCHas KHCJI0Ta). Hx
cocmag u xumuveckoe cmpoeHue. Kaaccugukayus
opzaHuveckux geujecma. [IoOHATHE 0 GUOJOTUYECKH BAXKHbBIX
BeILECTBAX: KUPax, 6eJIKaxX, yrjeBoJax — U HUX POJH B
*KU3HU YesioBeKa. MamepuaibHoe eQUHCMB0 0p2aHUYecKux

O6BbACHATH MPUYMHBI MHOT000pa3us BeIleCTB, UITIOCTPUPOBATh B3aUMOCBS3b
HeOopraHW4ecKHUX COeIMHEHUH yrepoJia ¥ OpraHU4YeCcKUX BellecTB 110/ PyKOBOCTBOM
yUUTeIA.

O6BACHATD yCJI0BUS 6€30IIACHOT0 MCII0/Ib30BaHUS BEILECTB U XUMUYECKUX PeaKIUH B OBITY.

XapakTepu30BaTh POJIb XMMUU B Pa3JIMYHBIX chepax JesaTebHOCTH JII0/ieH, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, MPUMeHseMble B )KH3HU COBPEMEHHOI'0 YesI0BEKa.
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U HEOp2aHU4ecKux coe0UHeHUlL.

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

Paspen 4. O606menne matepuana no kypey «Heopranndeckas xumusim(4 1)

Tema 10. Xumus 1 okpyxKaromas
cpena, lu

HoBble MaTepuasibl U TexHOJOTUU. BeljecTBa 1
MaTepHaJibl B IOBCeJHEBHON XKM3HU YesioBeKa. XUMUS U
310poBbe. besonacHoe ucno/ib30BaHNeE BELECTB

Y XUMHUYeCKHUX peaKL Ui B GBITY.

OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTU. XUMUYeCKoe
3arpsi3HeHUe OKpy»Kalolel cpe/ibl (IpesiebHO
JlonycTUMas KoHIeHTpauus Beiects — [1/1K).

Posib XMMUM B pellieHUH 9KO0JI0rM4YeCcKUX po6JieM

0606111eH1e MaTepUasa 1o
Kypcy «Heopranuyeckas
XUMHUA», 34

0606111eHe U CHCTeMaTH3al s 110 KypCy
«Heoprannyeckas XuMusa»

XapaKkTepu30BaTh POJib XUMUH B PAa3/IMYHBIX chepax 1esiTeTbHOCTH JIH0/iel, OCHOBHbIE
BelleCTBa U MaTepHaJlbl, IPUMeHsIEMbIE B XKU3HU COBPEMEHHOT'0 YeJI0BEKA.

. O6'bAACHATD YCI0BUS 6€30MAaCHOI0 UCII0/Ib30BAHKS BELIECTB U XUMUYECKUX PEAKI[UH B GBITY

AHaJIl/IBI/IpOBaTb U KPUTUYECKU OLIEHHUBATHb I/IHCl)OpMaL[I/IIO O BJIMAHUU MPOMBIIIJIEHHOCTH,
CeJIbCKOI0 X035IMCTBA, TPAHCIIOPTA U AP. HA COCTOSIHHE OKpYXalolel cpesibl.

YMeTb oKka3bIBaTh IepBYIO MOMOLIb ITPHU XUMHUYECKHX 0XKOTaX U OTPABJIEHUAX.

[IprHUMATh yyacTHe B 06CY>KJeHUH TP06JIeM XUMUYeCKOM U 9K0JIOTUYeCKON HallpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO [TO3UIIUIO 10 IPo6JieMe U ITpe/ijlaraTh BO3MOXKHbIE IYTH eé
peleHUsIC oOPoM Ha MHQOpPMaIHIo U3 yieOHUKA U CIIPaBOYHbIEe MaTepHaJIbl, PeCypChl
WuTepHeTa

[Ipu paspaboTke pabouei

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

06paBOBaTeJ’IbeIX pecypcoB, ABJIAKIMHNXCA y‘le6H0-MeTOﬂH‘l8CKHMH MaTepUualaMu (My.f[bTHMe;[HFIHbIe IporpaMmbl, 3JIEKTPOHHbIE y‘{96HI/IKI/I W 3aJaYHUKH, 3JIEKTPOHHLbIE
6I/I6J'[I/IOTeKI/I, BUPTYyaJIbHbIE na6opaTopm1, HUT'POBbI€ NMPOrpaMMBbl, KOJJIEKIITUH LII/I(l)pOBbIX 06paSOBaTeJ’IbeIX pecprOB), HCIIOJIb3yEMbBIMH [JIA 06y‘{EHI/IH W BOCIIMTAHHA
Pas3JIMYHbIX Py MoJIb30BaTe e, npeacraBj€eHHbIMHA B 3JIEKTPOHHOM (LII/I(l)pOBOM) BHJE U peaIM3yIOIIUMU JUJAAKTHUIeCKHe BO3MOXXHOCTH HUKT, cogeprKaHHUEe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJbCTBY 06 06pa30}3aHI/m.
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