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I[TOACHUTEJIBHAA 3AITNCKA

PaGouast mporpaMmma o XuMuu JJ1s1 00yJarOIIuXCsl ¢ 3aIePKKOUTICHXUIECKOTO pa3BUTHSA (j1aiee
— 3I1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa30BaHUsI COCTaBlIeHa B COOTBETCTBUU ¢ DenepanbHbIM
TrOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO o0mero oobpaszoBanus (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287, 3apernctpupoBaH MUHHCTEPCTBOM IOCTULIUU
Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IMpumepHoit
aJlanTUPOBAHHOM OCHOBHOM 00pa30BaTeNbHON MpPOrpaMMoOil OCHOBHOTO OOIEro oOpa3oBaHMA
00ydJaronmxcsi ¢ 3aIePKKOU TICUXUIECKOTO pa3BuTus (omodpenHor pemenneM ®YMO mo obmemy
obpazoBanuio (mpoTokoin oT 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMMbl Y4eOHOTO TIpeIMeTa
«Xumus» (0a30BbIi ypoBeHb), [IpuMepHO# mporpaMMoii BOCIUTAHUS O0YYaIOUIUXCS MIPH MOTYyYSCHUN
OCHOBHOTO 00111eT0 00pa30BaHus, C Y4€TOM PaCIpeesIeHHBIX MO KaccaM MPOBEPsieMbIX TpeOOBaHMI K
pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM MpOorpaMMbl OCHOBHOT'O 001ero oOpa3zoBaHUs U
AJIEMEHTOB COJIp)KaHUsl, MPEICTABICHHBIX B YHUBEpPCAIbHOM KoaupukaTope mo xumun, KoHmenuu
npenojaBaHus yueOHOro mpeamMera «XuMus», B 00pa3oBaTesIbHbIX opranuzanusx PO, peanusyrommx
OCHOBHBIE 00111e00pa30BaTEIbHbBIC TPOrPAMMBI.

OO0mast xapakTeprucTUKA Y4e0HOT0 npeaMeTa « XuMH sy

VYueOHblii mpeaMer — «XMMHS»  BXOAUT B TNPEAMETHYIO  00JIacThb
«EcTecTBeHHOHAy4YHBIE TpeIMeTh». B cHucTreMe ecTeCTBEHHOHAayyHOro OOpa30BaHUS XMMHUSA Kak
y4eOHBII IpeMET 3aHMMAEeT BaXKHOE MECTO B MO3HAHUM 3aKOHOB NMPHUPOJIbI, (OPMUPOBAHUN HAYUHOMH
KapTUHbI MHUpPA, CO3JaHUM OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOAMMBIX JUIsl MMOBCETHEBHOM >KU3HHU,
HaBBIKOB 3/J0POBOT0 U OE30I1aCHOTO AJISUEI0BEKa U OKPYXKArOILel ero cpebl 00pasa )KHU3HH, a TAKKE B
BOCIIMTAaHUH SKOJIOTMUECKOHN KYJIbTYPHI.

VYcnemHocTs U3ydeHs XUMUM CBsI3aHa C OBJAJICHUEM XUMHUYECKUM S3BIKOM, COOIIOIEHUEM
npaBua  Oe3omacHOM pabOTBl TpPU  BBHIMOJIHEHUM XUMHUYECKOTO OSKCIIEPUMEHTa, OCO3HAaHHEM
MHOTOYHCJICHHBIX CBSI3€M XMUMHUU C IPYTUMU MPEIMETAMH HIKOJIBHOTO Kypca.

[Iporpamma BkItOUaeT B ce0si OCHOBBI HEOPTaHWYECKOM 1 OpraHudeckoit xumuu. [ naBHoM naeei
IIPOrpaMMbl SIBJIIETCSl CO3JaHHE 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUIIIO XMMHUH, BBIPAXKEHHBIX B
(dbopMe, COOTBETCTBYIOIIEH BO3pACTy 00YUAIOIINXCS U UX 0COOBIM 00pa30BaTEIbHBIM IMTOTPEOHOCTSIM.

B conepxanuu JaHHOTO Kypca IpeICTaBICHbl OCHOBOIOJIATAI0IINE XUMUYECKHE TEOPETHUECKUE
3HaHUS, BKIIIOYAIOIINE U3YYCHUE COCTaBa U CTPOEHHUs BEIIECTB,3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS,
IIPOrHO3MPOBAaHUE CBOMCTB BEILECTB, MCCIECIOBAHNE 3aKOHOMEPHOCTEH XMMHUYECKUX NPEBPAILECHUN U
IIyTeW yNpaBieHUs UMUB LIEJSAX [TOJIy4E€HUs BELIECTB U MAaTEPUAJIOB.

TeopeTnueckyto OCHOBY M3y4€HHUSI HEOPTaHUYECKOW XUMUU COCTABIIAECT AaTOMHO- MOJIEKYJIIPHOE
yuenue, [lepuoguueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKuMu



CBEJICHUSIMH O CTPOEHUHU aTOMa, BUAaX XUMHUECKOU CBA3H, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUECKUX
peaKkuuid.

B u3yuenuu kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: MPOBEIACHUIO
MPAKTUYECKUX U JabOopaTOpHBIX pabOT, OMUCAHUIO PE3yJbTAaTOB YYEHHUECKOTO HKCIEPUMEHTA,
COOJIIOICHUIO HOPM M TTpaBHJI 0€301acHOM paboThl B XUMUYECKON J1abopaTopuu.

Peanu3zarus naHHOM MporpaMMEI B Iporiecce 00yueHus mo3BoauT ooyuatomumcsic 3I1P ycBouts
KJIFOUEBbIE XUMUUYECKHE KOMIIETEHIIUU U TIOHSATh POJIb M 3HAYEHHE XUMUUCPEAH JPYTUX HAYK O IPUPOJIE.

N3yuenne XuMuM crocoOCTByeT (GOPMUPOBAHHIO Yy OOYUYAIOIIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOGHHUIO OOIICHAYYHBIX METOAOB (HAONIOACHHE, H3MEPEHHE, SKCICPUMEHT, MOJCIUPOBAHHUE),
OCBOCHMIO MPAKTUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAaHHUM, OCHOBAHHOT'O Ha MEKIIPEAMETHBIX CBA3SX C
npeameTamu «OKpy:Karoui MUp»,

«Duzukay, «buonorusy, «l'eorpadusa», «Marematuka» u GOpMUPYET KOMIIETEHLIUU, HEOOXOAUMBIE
JUTS TPOJIOTKEHUST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xuMuM CmocoOCTByeT pa3Butuio y obOyuaromuxcs ¢ 3I[IP mpocrpanHcTBeHHOTO
BOOOpakeHUs1, HYHKIIMOHATLHOW TPAMOTHOCTH, YMEHHSI BOCIIPUHUMATh i KPUTUYECKU aHATU3UPOBAThH
nH(pOpMaLIHIO, TPEACTABICHHYI0O B pa3WyHbBIX ¢GopMax. 3HAUUMOCTh NpeaMeTa s pPa3BUTHUS
KM3HEHHOM KoMmmeTeHuuu oOywaromuxcs ¢ 3[IP 3akmiouaercs B yCBOGHHH OCHOBBI XMMHYECKHUX
3HAHUN,HEOOXOJUMBIX JIs IOBCEAHEBHON >KM3HU; HABBIKOB 3/I0POBOT0O U 0€30MacHOro JIsiuesoBeKa U
OKpYKaroIIel ero cpeasl 00pasa Ku3Hu; GOPMUPOBAHUN IKOJIOTHUECKON KYIbTYPHI.

[IporpamMmma oTpakaeT coJep)kaHue OOy4deHHUs MpeaMeTy «XHUMHUS» C YYEeTOM OCOOBIX
oOpa3zoBarenbHbIX MOTpeOHOcTel oOyuaromuxcs ¢ 3[IP. OBnaneHne yuyeOHBIM MPEIMETOM «XUMUSDY
MIPEACTABISIET OMPEEICHHYIO TPYIHOCTh it oOy4daromuxcst ¢ 3[IP. D10 cBsi3aHO ¢ 0COOCHHOCTIMHU
MBICITUTEIEHON JIeATETHHOCTH, IEPHOIUICCKIUMH KOJIeOaHUIMIA BHUMAHUS, MAJIBIM 00HEMOM MaMSITH,
HEJO0CTAaTOYHOCTHIO OOILero 3amaca3HaHWi, NMOHMKEHHBIM IO3HABATENbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEUEBOrO Pa3BUTHSL.

Jlns npeononieHus TPYIHOCTEM B HU3y4eHHH Yy4eOHOro mnpeamera «XUMHs» HeoOXxonuma
ajanranus o0beMa M XapakTepa y4eOHOro MaTepuaia K IMO3HABATEIbHBIM BO3MOXKHOCTSM JIaHHOM
KaTeropud OOydYaromMxcsi, y4eT HMX OCOOCHHOCTEH pa3BUTHUSA: HCIOJIb30BAaHUE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0XKHEHUE U3y4aeMOro MaTepuarna.

[Ipy u3ydyeHMH XUMUU HEOOXOIMMO OCYIIECTBISATH B3aUMOJIEHCTBUE HA TOJIMCEHCOPHOMN
OCHOBE.

TeopeTnueckuii Matepuall peKOMEHIYETCA U3ydaTh B MPOIECCE MPAKTUYECKON AEATEIbHOCTH.
Bo03M0HO BbIJIEIEHHE OT/IETBHBIX YPOKOB Ha PEIICHHE 3aa4 B CBSI3M COCIOKHOCTBIO aHallM3a TEKCTa
obOyvarormumucs ¢ 3[1P. Opranmueckoe eAMHCTBO MPAKTUUECKOW M MBICIUTEIBHOU ACATEIHHOCTH
o0yyaroImuxcs Ha ypoKaX XMMHHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX
XUMHYECKUX 3HaHUW U ymeHuil. Oco0oe BHUMaHHE MPU U3YYCHUH XUMHUHU YIENSIEeTCS HU3YUYCHHIO
«CKBO3HBIX» MOHATHI U ((OPMUPOBAHHIO HABBIKA CTPYKTYPHUPOBAHHS MaTepHaa.



esn 1 3a1a4u M3y4eHUs1 Y4eOHOro npeaMera « XuMHshH»

Obwue yenu U3ydeHust yaeOHOTO TpeaMeTa « XUMHs» TpencraBieHbl B [IpuMepHoit pabodeit

porpamMMme OCHOBHOTO 0011ero oopa3oBanus. OHHAKTYaJIM3UPOBAHBI C YUE€TOM HOBBIX IPHOPUTETOB B
CHCTEME OCHOBHOTO 00IIero o0pa3oBaHMs, HAIPAaBICHHOCTH O0YUYEHUs Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (opMupoBaHHEe €€ MHTEIIeKTa MU oO0med KyabTypbsl. OOydeHHE YMEHUIO YUYHTbCS U
IIPOAOIIKATh CBOE 00pa30BaHKUE CAMOCTOSITEIbHO B HACTOSILEE BpEMs SBISETCA OAHON M3BaKHEHINX
(GyHKIMN y4eOHBIX PEIMETOB, B TOM YHCIIE U « XUMUN.

Jns obywaroruxcst ¢ 311P, Tak »ke, Kak U JJI1 HOPMATHBHO Pa3BUBAIONIUXCS CBEPCTHUKOB,

OCBaMBAIOIIMX OCHOBHYIO O0pa3zoBaTEIbHYIO MPOrpaMMy, JTOMUHHUPYIOIIEEe 3HAYCHHE NMPHOOPETaroT
TaKue yenu, Kak:

dbopMUpOBaHHE WHTEUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHATHUIO PEIICHUH, CIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS
YCIIOBUSIM KH3HU;

HAINpPaBJIEHHOCTh 00yYeHHs Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE yJaluuXcs K CaMOCTOsTeNbHOM
MO3HABATEIIBHON  JIEATENhHOCTH, HAYYHBIM M  TMPAKTUYECKUM METOAaM  MO3HAHUS,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

obecrieueHne  YCJIOBHH, CIHOCOOCTBYIONIMX  MPHOOPETEHHIO  OOYYalONMMHUCS  OIbITa
pa3HOOOpa3HOW JEATENLHOCTH, TIO3HAHMS U CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIFOUEBBIX
KOMIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE Ui Pa3IMUHBIXBUOB €S TEIbHOCTH;
dbopMupOBaHUE YMEHHI OOBSICHATH U OILICHUBATDH SBICHUS OKPY)KAIOIIET0 MUPa HAOCHOBAaHUU
3HAHWI U OTBITA, TONYYEHHBIX MPU U3yYCHUU XUMHUU;

dopMupoBaHue y oOOydYalOIUXCSl TYMAaHHCTUYECKMX OTHOIICHUN, MOHUMAHUS ILIEHHOCTH
XUMHUYECKUX 3HAHUHU N7 BBIPAOOTKM IKOJIIOTUYECKHU IIeNIECO00pa3HOrO TOBENEHUS B OBITY U
TPYAOBOHN NEATEIBLHOCTA B LIENAX COXPAHEHUS CBOETO 3/I0POBbA U OKPYKAIOLIECH MPUPOAHOMN
CpeIibl;

pa3BUTHE MOTHUBALUMU K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJII0O U CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYEeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HaPaBJICHHOCTH AaJbHEUIIero 00yueHusl.

Kypc HampaBiieH Ha pelnieHue cleayrolux 3aday, 00ecednBaloUINX pealn3aluioIndYHOCTHO-

OPHEHTHUPOBAHHOT'O U JISITEILHOCTHOTO MOIX0A0B K 00yueHHo xuMuu oOyuatormuxcs ¢ 3[1P Ha yposHe
OCHOBHOTO 00I1IeT0 00pa30BaHMS:

(dopMHpOBaHUE TEPBOHAYATIBHBIX CHUCTEMATH3UPOBAHHBIX NPEACTABICHUN O BEIIECTBaX, MX
IOPEBPALICHUSAX M IPAKTHYECKOM IPUMEHEHUM; OBJIAJCHUE NMOHATHMHBIM annaparoM u
CUMBOJIMYECKUM SI3BIKOM XUMUH;

0CO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX IPEBPAIICHUN HEOPTaHUYECKMX M OPraHWYECKUX BELIECTB KaK
OCHOBBI MHOTHX SIBICHUH HMBOH W HEXHMBOH MPUPOIBI; YIIyOJieHHE TMpeICTaBICHU O
MaTEpHUaIbHOM E€MHCTBE MUDA;



® OBJIaJICHUE OCHOBAMU XMMHUYECKOI T'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATHH OOBEKTUBHO
OLICHMBATh )KM3HEHHbIEC CUTYALIUH, CBSI3aHHbIE C XMMUEH, HaBbIKaMH0e30MacHOro o0paiieHus ¢
BEIICCTBAMH, HCIIOIH3yEMBIMH B TIOBCEIHEBHON KH3HH; YMEHUEM aHAIU3UPOBATh U
IUTAHUPOBATh HKOJIOTMYECKHM Oe30MacHOe TOBEIEHHUE B IENsAX COXpPaHEHHs] 30pOBbS U
OKPYKaroIlEe Cpenbl;

® (opmupoBaHNEe YMEHUN YCTaHABIMUBATH CBSI3U MEXK/Y pealbHO HAOII0AaeMbIMH XUMHYECKUMU
SIBIICHUSIMU U TIPOTIECCAMHU, TPOUCXOIAIITIMHI B MUKPOMHPE, 00BICHSATH MPUIUHBI MHOTOOOpa3Hs
BEIIECTB, 3aBUCMMOCTb UX CBOWCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh TPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

® [IpHOOpETEHHUE OMbITA UCTIOIb30BAHUS PA3TUUYHBIX METOJI0B U3YUYEHHSI BEUIECTB, HAOMI0IEHUS 3a
UX TPEeBpAlICHUSIMH TPH [POBEICHUU HECIOXKHBIX XUMHUYECKHUX OJKCIEPUMEHTOB C
HCITOJIH30BaHUEM JIA0OPATOPHOTO 000PYI0BaHUSI 1 IPUOOPOB;

" (opmupoBaHMEe NPEICTABICHUNA O 3HAYEHWU XUMHYECKOW HAayKW U PEUICHHUH COBPEMEHHBIX
IKOJIOTMYECKUX MPOOJIeM, B TOM YHUCIIEC B MPEIOTBPAIICHUN TEXHOTEHHBIX M IKOJOTHUYECKUX
KaracTpod.

Oco6ennocTu 0T0Opa M aganTaNMu y4e0HOr0 MaTepuasa o XMuMHHU

OOyuenne yueOHOMY TpeaMeTy «XUMHUS» HEOOXOIMMO CTPOUTH Ha CO3JaHUHM ONMTHMATbHBIX
YCJIOBHH ISl yCBOCHHSI IPOrpaMMHOT0 MaTepuaia ooydaromumucs ¢ 3[1P. bonbmoe BHuMaHue 10KHO
OBITh yneneHo OoTOoOpy yueOHOro Marepuana B COOTBETCTBUU C TMPUHIUIOM JIOCTYMTHOCTH MPHU
coxpaHeHuHU o01ero 6a3oBoro ypoBHs. OH JIOJDKEH 1O COJIEPKaHHUIO U 00bEeMY OBITh aalNTHPOBAHHBIM
st oOydaromuxcst ¢ 3[IPB cooTBEeTCTBHY ¢ UX OCOOBIMU 00pa30BaTeIbHBIMU OTPEOHOCTIMU. ClieayeT
00J1er4yuThoBIaieHNe MaTepuanom odyuaromumucs ¢ 3[IP mocpeacTBoM ero AeTaabHOT0 OOBSICHEHUS
C CHUCTEMaTH4YeCKUM IIOBTOPOM, MHOTIOKPaTHOM TPEHHPOBKOW B IIPUMEHEHUM 3HAHUH C
UCIOJIb30BAaHUEM TPUEMOB AJITOPUTMHU3ALMUU M BU3YAIbHBIX OINOpP, OOYYEHHS CTPYKTYpPUPOBAHHIO
MaTepuana.

bonbuioe 3HaueHWe Uis TOJHOLIGHHOTO YCBOGHMSI yueOHOro MaTepuana HMeeT oIropa Ha
MEXTPEIMETHBIE CBSI3U BOIIPOCOB, U3YYaeMbIX B JAHHOM Kypce, C TAKUMHU Y4EOHBIMH MPEAMETaMU KaK
«"eorpadusy, «Pusuka», «buonorusy». [1o3Bossis paccMarpuBaTh OJWH U TOT YK€ YUEOHBIA MaTepHa
C pa3HBIX TOYEK 3PEHUS, MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro Jy4IlIeMy OCMBICICHHIO, Oojee
MIPOYHOMY 3aKPEIUICHUIO MTOJIYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Ipu moAroTOBKE K YpOKaM yUUTENb JOHKEH MPEIyCMOTPeTh (OPMUPOBAHUE Y O0YUAIOIIIXCS
yYMEHHUI aHaJIM3UpOBaTh, CPAaBHUBATH, 00001IAaTh U3yYaeMblil MaTepual, MJIAaHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBISATH CAMOKOHTPOJIb. HE00X0[MMO TOCTOSTHHO CIEUTH 32 MPABUILHOCTHIO PEUEBOTO
odopmIieHUs BhICKa3bIBaHMi oOydatommxcs ¢ 311P.

B cBa3m ¢ OCOOEHHOCTSMU TIOBEIACHUSAM JACATENbHOCTH oOydatommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHN30BAHHOCTh) HEOOXOIUM CTPOKAUIINN KOHTPOJIh COOJIOICHUS TPaBUIT
TEXHUKH 0€30MacHOCTH MPHU MPOBEICHUH JTA0OPATOPHBIX pabOT B XUMHYECKOM KaOWHETE.



Buabl gesitenbHoctu obyuawmmxcess ¢ 3IIP, o0yciioBiieHHbIE 0C00BIMU 00pa30BaTeIbHBIMHU
NOTPEeOHOCTSAAMM M oO0ecreYuBaAKOIINEe OCMBICICHHOE OCBOEHHE COJdep:KaHUM 00pa30BaHMS IO
npeaMery «XuMUsDH

Conepsxanne BUAOB JeATeIbHOCTH oOydarommxces ¢ 3[1P Ha ypokax XUMHHONPEETSIETCS UX
0co0bIMH 00pazoBaTenbHbIMU MTOTpeOHOCTAMU. [TloMumo mupokoucnonszyemeix B OOIT OO0
o0mMx A BceX OOy4YaroIIMXCsl BHJIOB JIEATEIbHOCTUCIEIYET YCHIIUTD BU/IBI
JESTeNbHOCTH, CHEU(UIHBIC JUIS  JTAaHHOW  KaTeropuuo0yYaronuxcs, s
o0ecreyeHns: OCMBICJIEHHOTO OCBOCHHUS COAEpKaHMsS 00pa30BaHUAIO MPEAMETY: yCUIICHUE
MPEIMETHO-TIPAKTUIECKON ACSITETFHOCTA C aKTUBU3AIUEHCEHCOPHBIX CHCTEM; YepelOBaHUE BHUIOB
NEeSTEIbHOCTH, 3a/IeUCTBYIONINX Pa3IMYHbIECEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepHalia ¢ OIopoi Ha
QITOPUTM; «IIOIIArOBOCTh» BU3YYCHUU MaTepuala; MCIOJIh30BAaHUE JOMOTHUTEIBHON BU3YaIbHOMN
omopsl (TU1aHbI,00pa3Ibl, CXEMBI, IIA0J0HBI, OTIOPHBIC TAOIUIIKI). )1t pa3BUTHS y O0yYAIOIIHXCS C
3[1PymeHus JIeNaTh  BBIBOJIBI, dbopMUpOBaHUS  TPAMOTHOTO PEYEBOTO
BBICKa3bIBAaHUSHEO0XOIMMO MCIOIb30BaTh ONOPHBIE clioBa U Kiuie. Ocoboe BHUMaHKE
CIIeTyeTyACTUTh O0YUEHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTABIICHUE PUCYHOUHBIX HBEPOATBbHBIX
CXEM, COCTaBJICHHE TaO0JuII, COCTAaBJIEHUE Kiaccupukanum ¢
0003HAYCHHBIMU OCHOBAHUSIMU ISl KJIAaCCH(MKAIIUU U HATIOJIHEHUE UX IpUMepaMu 1 Jip. eMaTudeckas
U TepMHUHOJIOTHYecKas Jiekcuka cooTBeTcTByeT OOII

000.

Hns oOyuatommxcst ¢ 3I[IP cymiecTBeHHBIMU SBISIOTCS TpPUEMBl palbOThI C
JIEKCHYECKUM MaTepHajoM 1o npeamMety. [IpoBoauTcs crenuanbHas paboTa MOBBEJCHUIO B aKTHBHBIN
CJIOBaph OO0YyYarOIUXCA COOTBETCTBYIOIIEH TEPMHHOJIOTMU. M3ydaeMble TEpMHUHBI BBOJSATCS Ha
MOJIMCEHCOPHOW OCHOBE, 00sI3aTeIbHa BU3yallbHAs MOJECPHKKA, allTOPUTMBI PaOOTHI C ONPE/IEICHUEM,
OIIOPHBIE CXEMBI JUI aKTyalIU3alui TEPMUHOJIOTUH.

MecTto yyeOHOro npeamera « XMMHsD> B Y4eOHOM IIaHe

B cootBercTBUU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
oOmero oOpa3oBaHuss y4e€OHBIH TpeAMET «XHUMHS» BXOJUT B TPEAMETHYIO  00JacTh
«EcTecTBEeHHOHAYYHBIE PEAMETHI) U SBISETCS 0053aTEIbHBIM /IS U3YUCHUS.

YueOHBIM M1aHOM Ha €€ M3ydeHHue OTBeaeHO 136 y4eOHBIX YacoB — MO 2 4 B HEACHIO B 8 U 9
KJIaccaX COOTBETCTBEHHO.

Conepkanne ydeOHOro TpeaMeTra «XHUMHs», TpeacraBieHHoe B [IpumepHoit paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpaboraHo ¢ yderoM IlpumepHOil OCHOBHOMA
o0Opa3oBaTeIpbHOM MPOTPaMMBl OCHOBHOTO OOIIETO 00pa3oBaHUsS MO YUYEOHOMY IMPEAMETY «XHUMHS,
coorBeTcTBYeT [IprMepHOil ajanTHPOBaHHOW OCHOBHOW 00pa3oBaTeIbHON HporpamMMe OCHOBHOTO
o0mero o0pa3oBaHust 00YJAIONIUXCS C 3aJIEPIKKOM TICUXUUECKOTO Pa3BUTHA.

B cootrBercTBUM ¢ yuyeOHbIM miIaHoM OO mporpaMmma paccudTaHa HAa H3y4YeHHE Kypca.
Xumus B 8 kiacce -2 yac B Hezesto (68 yacos B roa), B 9 kiacce B 00beme 2 yaca B Hegeso, 68
4acoB B roJ JJs 00meo0pa3oBareJbHOro kjacca. Ha um3yyeHue XUMHMH HA JIOMY COIJIACHO
HHIMBHAYAJIbHOMY yuyeOHOMY miany OO npeaxycmorpeno 0,5 yac B Henemro (17 yacoB B roxn).
PacnpenesieHne 4acoB Ha C€aMOCTOSITeJIbHYH PpadoTy 1O mpeaMeTy HPOU3BOAUTHCA B
€00TBeTCTBHH ¢ Y4eOHbIM IaHoM OO 001eodpa3oBaTeIbHOIO KJacca (4acovl, 0meooum bvie
HA CaAMOCMOAMENbHYI0 padomy no npeomemy 6 COBOKYRHOCHU ¢ YaAcamu, OmMeoOUMblMU HA
u3yuenue npeomema 6 yueOHOM NIAHE HAOOMHO20 00YUEeHUs, COCMABNAIOM KOIUYECME0 YaACO8,
0meooumoe Ha uzyuenue npeomema 6 y4eoOHom niane 00ueodpazoeameibHo20 Kiacca).



COZAEPXAHUE YVYEBHOT'O [TIPEJIMETA «XUMUW»

8 KUIACC

IlepBoHauya/JbHbIe XUMHYECKUE IOHATHS

[penmer xumun. Pons xumuu 6 cusnu uenogeka'. Tema u BemectBa. dDU3NUECKHe CBOHCTBA
BEIECTB. ArperarHoe COCTOSIHUE BEIIeCTB. Xumus 6 cucmeme Hayk. UHCThIe BEIIECTBA U CMECH.
Crnioco0b1 pasnenenus cmeceil. [IpaBuna Ge3omacHOro oOpalleHusi ¢ BELIECTBAMH U J1aOOpPaTOPHBIM
obOopynoBanueM. [lonsamue o Memooax NO3HAHUSL 8 XUMULU.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE DJIEMEHTHl. 3HaKU (CUMBOJBI) XUMHUYECKHUX 3JIEMEHTOB.
OTtHocuTenbHast aToMHast Macca. [IpocTbie U cloKHbIe BeleCcTBa. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas: popmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOHNOCMOAHCMEA
cocmasa eeugecms. OTHOCUTENbHAS MOJIEKYJISIpHas Macca. MaccoBasiionsl XUMUYECKOTO JIeMEHTa B
COETUHEHUH.

dusnyecKkue 1 XUMUYECKHE SIBICHUSA. XUMHUUYECKas peakuus. [[pu3Haku XMMUYECKUX PEaKIMil.
YpaBHEHHS] XUHMHUECKUX PEaKIil. 3aKOH COXpaHEHUs] Macchl BemecTB. Kinaccudukanus XuMu4ecKux
peaknuii (CoeIMHEHNs, Pa3I0KEeHUsI, 3aMEIICHUs, OOMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IOCYIOH, C MpaBWiaMd paboTHl B
nabopaTtopur U NpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OpPYJOBaHUEM; W3yU€HHE W OMHCAHUE
(Gu3MUECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIISCTB; HaOmoaeHuEe (U3NYECKUX (ITIIaBIICHUE
BOCKa, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIKE, KHIIEHHME W KOHJEHCAIUS BOJbI) M XUMHYECKHX
(ropeHue cBeud, MPOKAJIMBAHUE MEIHOM IIPOBOJIOKU, B3aMMOJIEUCTBHE MeJa C KUCIOTOW) SIBICHHIA,
HaONIo/IeHUe M OMNKMCAHHWE NPHU3HAKOB MPOTEKaHHS XUMHYECKHX peakluil (pas3lioKeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTHI C XJIOpUIOM Oapus, pasnoxeHue rugapokcumaa meau (II) npum
HarpeBaHWH,B3auMOICHCTBHE kene3a ¢ pactBopoMm conu Menu (I1));u3ydenne crnocoOoB pa3aeneHus
cMeceil (C TOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BBHIMAPWUBAHUE, TUCTWILISAIUS, XpoMmarorpadus),
MIPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAOIIOACHUE U OMHCAHUE PE3yJIbTaTOB MPOBEICHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MacChl; CO3aHUE MOJIEIICH MOJIEKY (IIaPOCTEPIKHEBBIX ).

Baskneiilue npeACTaBUTEIN HEOPIaHNYECKUX BeLeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopongy — 37eMEHT M NpPOCTOE BELIECTBO.
Haxoxnenue kucioposa B npupoze, Gpuznueckrue 1 XUMHUecKHe CBOMcTBa. Peakiiny ropeHust mpocThIX
U CHoXHBIX BemiecTB. CrnocoObl TOMYYEHHs KHUCIOpoJa B JaOOpaTOPHMU U HPOMbBIULEHHOCHIU.
[Ipumenenne xucmopona. Ilonstue o0 okcumax. KpyroBopor kucmopoma B mpupone. Ozon —
AnIOMpONHAsk MOOUPUKAYUsL KUCTOPOOA.

Tennogoti 3¢hghexkm xumuyeckou peaxkyuu, mepmMoxumMuyecKkue YpasHeHus, OdK30- U
SHAOTEPMHUUYECKUE peakUuuu. Tonaueo: yeonv u meman. 3azpsazHeHue 6030yxa, yCuieHue

! 3I[CCI) " najic€ KypCUuBOM 0003HaYCHBI TEMBI, U3YYCHHUEC KOTOPBIX IIPOBOAUTCA B O3HAKOMUTCIIBHOM
miaHe. IlegarorcaMocTosTEIbHO OmnpeacirsICT 00BeEM HN3y4acMOro Marcpuaja.



NapHUK08020 s¢hgpexma, pazpyuieHue 030H08020 CIOA.
Bomopox — snemeHT u mpoctoe BeniectBo. HaxokaeHue Bogopona B Mpupoje,puzndeckue
U XMMUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJCIHCTBUS ¢ HEMETAUIaMHU MOKCUIAMH METAIIJIOB),
IpUMEHEHHE, cnocobwl nonyuenus. IlonsTre o kucnorax u cossax.Komamuecto BemectBa. Modib.
Mounsipaas macca. 3akoH ABoraapo. MoJspHbIil 00BEM ra3oB. PacdeTsl o XuMu4eckoit hopmyie.
PacueTsl MaccoBOi 107U XUMUYECKOTOAIEMEHTA B COEIUHEHNHU, KOJIMYECTBA BEIIECTBA, MOJIIPHOI
MaccChl, MOJIIPHOTO 00beMa

ra3oB. Pacuérel 1o XuMU4eCKUM YpaBHEHUSIM.

Qusuueckue ceolicmea 60o0vl. Boma. Ee cocrtaB, crpoeHme u MoJyieKynbl. Booa kak
pacmeopumens. PacTtBopbl. [lonamue O HacvbluyeHHbIX U HeHacblujeHHbX pacmeopax. Illonamue
pacmeopumocmu gewjecms 6 6oode. Pacduer MaccoBOW JONM BeLIECTBA B pacTBope (IIPOLIEHTHAas
KOHLIEHTpalus). MaccoBasi 101151 BEIIECTBA B pacTBope.Xumuueckue ceoticmea 600bl (pasiodiceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kaavyus, okcuoom cepul (IV) peaxyuu ¢ memaniamu, KUciomuvimMu u
ocHosHbIMU okcuoamu). [lonamue 06 ocnosanusx. Poib pacmeopos 6 npupooe u 8 JHCusHu 4elioexd.
Kpyeosopomeoowi 6 npupode. 3arpsiznenue npupoaHbix BoJ. OXpaHa U 0YHCTKA MPUPOIHBIX BO/I.

Baxwneiimme kigaccel HeopraHMyeckux —coenuHeHMid. Kiaccudukanus HeEOpraHm4ecKux
coequHeHnil. Okcuapl:  cocTaB, Kilaccuukamusi  (KUCIOTHBIE, OCHOBHBIE, amgomepHbie,
Heconeobpasyiowue - Ha npumepe oxcuda yeaepooa (II) u oxcuoa asoma (Il)), Homenxnamypa.
Ilonyuenue u XMMUYECKHE CBOMCTBA OKCHUJIOB (B3aMMOJECHCTBUE C BOJOW, KUCIOTAMHM, LIETOYAMH).
OcnoBanus. Knaccudukaruss ocHOBaHWI: MIETOYM M HEpPacTBOpUMBbIC OCHOBaHMs. HomeHkmaTypa
ocHOBaHMi. Dusznueckue W XUMHUYECKHE CBOWCTBA OCHOBAaHHMH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAIIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuil.

Kucnotsl: cocraB, kiaccudukamms, HOMEHKIATypa, (U3NYECKUE U XHMHUYECKHE CBOWCTBA
(B3auMoielicTBHE C METaJUIaMU, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMH, COJISIMHU, Ha MIPUMeEpE COJITHOMN
U CEpPHOM KUCIOT), cnocobwl nonyuenus. Psan aktuBHocTuMeTtaiioB H. H. bekerosa. Comnu (cpennue):
HOMEHKJIATypa COJIEH, CnocoOvl noxyyeHus, B3aUMOJECHCTBUE COJe C MeTaulaMH, KHCIOTaMU,
1IeJI0YaMU U COJISIMU, TPUMEHEHUE.

[Tonsitue 006 aMdoTepHBIX THAPOKCHIAX (HAa MPUMEpPE IUHKA U QIOMUHUSA): XUMUYECKUe
ceoticmea (83aumooeticmaue ¢ KUCIOMAaMU U Wer0yamu, paziodceHue npu Hazpeeanuul) u noayieHue.

I'eneTmueckass CBA3b MECXAYy  KilaccaMu HCOPTraHNYCCKUX COGHHHGHHﬁ.

['enernueckue psabl.

XVUMUYECKUH IKCIEPUMEHT: KaueCTBEHHOE OMpPEEICHUE COJACPKAHUS KUCIOPOIaB BO3AYXE;
MOJIy4eHHE U U3yYEHUE CBOMCTB KHCIOPO/a; HaOI0IeHnEe B3aUMOICHCTBHUS BELIECTB C KHCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS U TPEKpalleHus] ropeHus (moxapa);03HaKOMIICHHE C 00pa3liaMu OKCHUJIOB U
OMHCaHUE X CBOMCTB; MOJTYYEHNE U U3YYCHUE CBOWCTB BOAOpOJa (TOpeHHe); Habo1eHne 00pasoB
BEIIECTB KOJIMYECTBOM | MOIb; HCCIeIoBaHWE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IUIHON
PacTBOPUMOCTBIO; TPUTOTOBJICHHE DPACTBOPOB C OIpeneiEHHOW MaccoBOM J0Jed pacTBOPEHHOIO
BEIIECTBA; B3aMMOJICHCTBIE BOJBI C METalJIaMH (HATpHUEM M KayiblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMNpEJEICHUE pPACTBOPOB KHUCIOT U IIeNoYed C TOMOIIBI0 HWHIUKATOPOB;
UCCIIeIOBaHNE 00pa3IloB HEOPTAHUUECKUX BEIIECTB PA3IIMYHBIX KIACCOB;



HaONlto/IeHNe W3MEHEHHMS OKpPAaCKH WHAWKATOPOB B pAcCTBOpaX KHUCIOT W IIENouei; H3ydeHUe
B3auMozeicTBusa okcuaa menu(ll) ¢ pacTBopoMm cepHOUM KHCIIOTHI, KHCIOT C METaUIaMH, PEaKIIHi
HeﬁTpaHHSaHHH; MOJIYUCHUEC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUC OJHOI'0 MCTallla APYIUM U3
pacTBoOpa COJIM; peIIEHNE SKCIIEPUMEHTAIbHBIX3a/1ad 0 TeMe «BakHelue KiIacchl HEOPraHUYECKUX
COEAMHEHUIN.

Iepuoauyeckuii 3axoH u Ilepuoanyeckas cucremMa

xumnuyeckux jemeHToB JI. M. MengeneeBa. CTpoeHne aToMoB. XMMHYeCKas CBA3b.

OKHCINTENBHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUA

[TepBbie MOMBITKH KiIacCU(UKAIMHA XUMHUYECKUX AJIEMEHTOB. [IOHSITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILIE€JIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJUlbl, I'aJloT€Hbl, UHEPTHBIE I'a3bl). JDiemeHmul,
Komopble 0opazyiom ampomepuvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuii 3akoH. Ilepuomuueckas  cucteMa  XUMHYeckuX  dneMeHToB J[. U.
MenneneeBa. Koporkonepuonnas u orunnonepuooras Gopmsl [leproanaeckoit CHCTEeMbl XUMHUECKUX
anemeHToB J[. . Menneneesa. [lepnoast u rpynnbl. u3ndecKuiicMbICI TOPSIAKOBOTO HOMEpPa, HOMEPOB
MEePUO/Ia U TPYIIIBI JIEMEHTA.

Ctpoenune atoMoB. CocTaB aTOMHBIX snep. Mzomonwvi. DneKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oboouek aromoB mepBbix 20 xumudeckux 3nmemeHToB [leproauueckoii cucremsl [[. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOr0 3JeMeHTa 1o ero mnojoxkeHuto B Ilepuonmueckoi cucreme [. U.
Menpeneesa.

3axonomepHOCmMU USMEHEHUs. C8OUCME DJIeMEeHMO8 MANbIX Nepuooos8 U 21A6HbIX NOOZPYNN, 8
3asucumMocmu  om amoMHO20 (NOpAOK08020) Homepa 3Hauenue Ilepuoouueckozo 3aKOHa U
Ilepuoouueckoti cucmemsl XumMudeckux 21emenmos 07 pazeumust Hayku u npakmuxu. /1. 1. Menoeneeg
— YUEHBLU U 2PAHNCOAHUH.

Xumuyeckasi cBsa3b. KoBaneHTHast (mojisipHass W HEMOJSIpHAsl)  CBSI3b.
DnekmpoompuyamenbHOCMs AMOMO8 XUMU4EeCKUX 21emenmos. VIoHHast CBSI3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Ipouecchl okucineHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN JKCHEPUMEHT: H3y4deHHe O0Opa3lioB BEUIECTB METaUIOB U HEMETaJUIOB;
B3aUMOJICHCTBUE THUIPOKCUJA IIMHKA C PACTBOpAMU KHCIOT M IIEJIOYEeH; MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOUIMX TIPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklMii (ropeHue, peaxkiun
pa3IoKeHus, COEAUHEHNS).

Me:xnpeameTrHblie CBA3H

Peanu3zanus MeXnpeIMEeTHBIX CBA3EH MpU U3YyUYEHUN XUMHHU B 8 KJIacce OCYILLECTBIISIETCS YepPe3
UCIOJIb30BaHUE KAaK OOLINX €CTECTBEHHO-HAYYHBIX IIOHATHH, TAKU MOHITUHN, SBISIOIIUXCSI CACTEMHBIMU
AJI OTACIBHBIX NPCAMETOB €CTCCTBCHHO- HAYYHOI'O ITUKIJIA.

OOure ecTecCTBEHHO-HAayuYHbIe MOHATHS: HayuyHbId (DAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3,
CUHTE3, KIIaCCHU(UKAIUs, TEPHUOIUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHUE,
MOJIETIb, SBJICHUE.

®usuka: Marepusi, aroMm, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIBI,
palnOaKTUBHOCTb, MOJIEKYJIA, IEKTPUUECKUI 3apsil, BEUIECTBO, TENIO, 00BEM, arperaTHOE COCTOSTHUE
BCIICCTBA, ras, q)HSquCKHG BCJIIMYMHBI, CAUHUIBI U3MCPCHUS,
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KOCMOC, INTaHETHI, 3BE3/161, COIIHIIE.

Buonorus: porocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC TTOPOJIbI, MOJE3HBIEHCKOIIaeMBbIE,
TOTUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemrecTBo M XUMHMYECKasl peaKusi

Ilepuonnueckuit 3akoH. llepuommueckas  cucrema  XuMuyeckux  ayemeHros [ H.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHH CBOMCTB XHMHMYECKHX AJIEMEHTOB
MEPBBIX TPEX MEPUOMIOB, KaIMs, KAIbLKA U UX COEUHEHUH B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB
B [leproandeckoii cucreme u CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJABl XUMUYECKOM CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3Q8UCUMOCTMb CBOLICNG Beujecmea Om Muna KpUCMAauIUYecKol peuémxu u 8U0a XUMu4eckol cesa3u.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIMIECTB (MEXAYHAPOIHAS U TPUBUATIBHAS).
XHWMHYECKHE CBOMCTBA BEIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJacCcaM HEOPTaHMYECKUX COCIUHEHMI,
TEHETUYECKAs CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEaKIUil MO pa3iuyHbIM IpHU3HaKaM ([0 YHUCIy W COCTaBy
YYacTBYIOLIMX B PEaKIUH BELIECTB, IO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTENEHEeW OKHCICHHS
XUMHYECKUX 3JIEMEHTOB, [0 0O0pamumocmu, no y4acmuiokamanuzamopa). IK30- U dJHI0TEPMUUYECKUE
peakuuu. TepmoxumuuecKue ypasHeHus..

llonamue o cxkopocmu xumuueckot peaxyuu. llonamue 06 obpamumvix u HeoOpaAMUMbBIX
xumuueckux peaxyusax. [lonamue o comoceHHblx U 2emepo2ennvix peakyusx. Ilonamue o xumuueckom
pasHosecuu. CmeweHue xumuueckozo pagnogecus. Paxmopul, erusowue Ha CKOpOCmb XUMUYECKOU
peaxkyuu u noioAHceHue Xumuiecko2o pagHoecusl.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OajaHC OKUCIUTENbHO-
BOCCTAHOBUTEIBHOM peakiuu. CoCTaBlieHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
C HUCII0JIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTUYECKAS AUCCOLMALMSL. DIEKTPOIUTHI
U HEdJIeKTpoiuThl. KaTtnoHsl, aHWOHBL. Mexanuzm ouccoyuayuu eeujecms c paziudHbIMU SUOaMU
xumuueckou ceazu. [lonsmue o cmenenu ouccoyuayuy. CUIbHBICH CIa0bIe SJEKTPOIUTHI.

Peakiiuu moHHOr0 0OMeHa. Y CIIOBUS MPOTEKAaHUS PEaKIMii HOHHOTO 0OMeHa 710 koH1la. [ToaHbie
U COKpAILEHHbIC HOHHBIC YPAaBHEHUS peakiuil. XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEU B
CBETE MPEJICTaBIICHNN 00 2JIEKTpOTUTHYECKOM qucconuaruu. Cpena pactBopa. KauecTBeHHBIE peakiiuu
Ha KaTHOHBI M aHUOHBI: XJIOPUJ-, OpOMUI-, HOAHI-, CyTb(aT-, KapOOHAT-, CHIIMKAT-, (hocdaT- aHUOHBI;
THAPOKCH/I-MOHBI, KaTUOHBI aMMOHUS, MarHus, Kajabllvs, allOMHHMS, xene3a (2+) u (3+),menu (2+),
LIUHKA, PUCYTCTBYIOLIME B BOAHBIX PACTBOPAX.

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHME C MOJCISIMU  KPUCTAUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HeMeTalioB (rpadura u aiMasa),
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CJIOXKHBIX BEILECTB (XJIOPUAA HATPUS); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBUSL Ppa3NUYHBIX (DAKTOPOB; HCCIEIOBAHHE JJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca AUCCOLUAMN KUCIIOT, Hieodel ncosiel (BO3MOXKHO HCIIOJIB30BAHHUE BHIEOMAaTEpUAIOB);
MPOBEJICHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPHU3HAKA TMPOTEKaHHWS pPEeaKIHii HMOHHOro oOMeHa
(oOpa3oBaHHeOCaIKa, BBIACICHUE Ta3a, 0Opa3oBaHUE BObBI); OIMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~PEaKIMi (rOpeHue, peakuuu pasjoKeHUs, COeIUHEHUs);
pacrno3HaBaHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIbI0 KAaUeCTBEHHBIX PEAKIMN Ha HOHBI; PEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTajibl 1 UX coeiMHEHUS

OO6mas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTETIEHU
okucneHus. CTpoeHue u (pu3nyecKre CBOMCTBA MPOCTHIX BELIECTB
— raJIOTeHOB. XMMHUYECKHE CBOMCTBA HA MpUMeEpe XjIopa (B3auMOICHCTBUE C METAJIIaMH, HEMETAIIIAMH —
BOJIOPOJIOM U KHUCIIOPOJIOM, wenouamu). XnopoBogopos. CoisHas KUCIOTa, XMMHUYECKHE CBOWMCTBA,
noiydenue, pUMeHeHHe. /[lelicmeue xa0pa u Xiopo8ooopooa HA Op2aHusM yenosekd. BaxHeiiue
XJIOPUABI U UX HAXOXKJACHHUE B IPUPOJIE.

OO6mras xapakTepuctuka ameMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPO/Ia
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIEHUS.

Crpoenrie u ¢uU3MUYECKUE CBOMCTBA MPOCTBHIX BELIECTB — KUCIOPOJA M CEPbl. AJUIOTPOITHBIC
MoaU(UKAIMN KUCIOpPOoJa U cepbl. XUMHUYECKHE CBOMCTBA Cepbl(B3aUMOACHCTBHUE C HeMemaiiamu —
BOJOPOJOM M KHUCJIOPOJAOM, METAJNIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopoi: cTpoeHue, (pu3uveckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIoTa: (GU3UYECKUE U
XUMUYECKHE CBOMCTBA (00mue u cneruduaeckue). Conu CepHON KUCIOTHI, KAUECTBEHHAS PEaKius Ha
cynbdar-uoH. CepHUCTas KHUCIOTA. Xumuyeckue peaxkyuu, aexcawjue 8 OCHO8E HPOMbBIUIEHHO2O0
cnocoba nonyuenus ceproul kuciomsl. Haxoxxnenue cepbl u €€ coenuHennit B mpupoje. [I[pumenenne
Cephl U €€ COCMHEHUN BOBITY U B MPOMBILUIEHHOCTH. Xumuueckoe 3azpsazHeHue oKpyicarouel cpeosl
COCOUHEHUAMU Ccepbl (KUCIOMHbIE 00JHCOU, 3acpsA3HEeHUe 6030yXa U B000EMO8), CNocobbl e2o
npeoomepauetus.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB a30Ta M
docdopa, xapakTepHbIC CTETICHH OKHCICHHUS.

A30T, pacnpocTpaHeHHE B IPUPO/IE, (PU3NUECKHEe U XUMHYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
METaJlJIaMi M HEMETaJlIaMU - KHCIOPOAOM M BojoponaoM).Kpyrosopor azora B mpupoje. AMMHAK:
¢bu3nyecKkre U XMMHUYEeCKUe CBONCTBA (OKHCIEHHE, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOPA), NOIYUEHUE
u npumenenue. ConM amMMOHHS: COCTaB, (U3WYECKHME U XUMHUECKHE CBOMCTBA (pasioXKeHHE,
B3aMMOJICIICTBUECO MIellouaMu), puMeHeHne. KauecTBeHHass peakuus Ha MOHBI aMMOHMsS. A30THas
KHCJIO0Ta, €€ pU3nYecKkue U XUMUYECKHUe CBOWCTBA (obume u cnenuduueckue), noayuenue. Hurparol
(paznoxenue). Azotucras kuciora. Vcrmonb3oBaHWEe HUTPATOB M COJieH aMMOHHUS B KauyecTBe
MUHEpAIbHBIX yA00peHuld. Xumuueckoe 3acpsazuenue
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OKpydHcaloujeli cpeovl COeOUHEHUAMU a30ma (KUCIOMHblE 00XCOU, 3d2pA3HeHUe B8030yXd, NOYGbL U
6000EM08).

®ochop, amromponnvie moouguxayuu ¢pocopa, dusmveckrne M XUMHUECKHE CBONCTBA
(B3auMoielicTBHE C METalIaMu, HEMETAJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCTIOMAMU).
Oxcun docdopa (V), oprodocdopHas kuciora: U3NUECKUEe U XUMUUYECKUE CBOWCTBA, MOJVUEHUe.
Tousmue o munepanbhvix YOobpenusax: Humpamol u pochamol. I[lonsamue 0 KOMNIEKCHBLIX YOOOPEHUSAX.
OOmast xapaktepuctuka syeMeHTOB IVA-rpymmbel. OCOOEHHOCTH CTPOCHHMS aTOMOB YIiiepoia H
KpeMHUusl. BajeHTHOCTh M XapakTepHble CTENEHU OKHUCICHHUS aTOMOB yIJiepoAa U KpPEeMHHUS.
Pacnpoctpanenue yriaeposia B IpUpOJE, XapaKTepHbIE CTENICHU OKHCIICHHUS.

VYrnepon, ammorpornubie Moaudukanuu (rpadut, anmMas), GU3NIECKue 1 XUMUISCKHUE CBOMCTBA
MIPOCTBIX BEIIECTB (B3aMMOJICHCTBHE C METANIaMH, HEMETANIAMU, KOHYEHMPUPOBAHHIMU A30MHOU U
cepHoti  kucromamu). Apncopomusi. Kpyrosopor yriepoma B mpupoae. OKcuapl yriepoaa, HX
¢u3nyeckue U XMMHUYECKHUE CBOWCTBA, MOJIyYeHHE U MPUMEHEHHE, ACHCTBUE HA OPraHMU3M YellOBeKa.
Oxonoeuueckue npobaemvl, cesazanuvle ¢ okcuoom yenepooa(lV), eunomesa enobaibhoco nomenienus
KAuMama, napHukoevlli 3¢hghexm. YTONbHAs KUCIOTa U €€ CONMM, UX (U3UUYECKHE M XUMHUYECKHUE
CBOMCTBa, nonyueHue u npumenenue. KadecTBeHHas peakiusi Ha KapOoHaT-HMoOHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

OO6mume mpeacTaBiaeHUuss 00 OCOOECHHOCTSX COCTaBa M CTPOCHHUS OPTaHMYECKHUX COCTUHEHUH
yriaepoaa (Ha NMpuUMeEpe MeTaHa, 3TWIIEHA, 3TaHOoJIa, YKCYCHOM KHUCIOTBHL. MX cocmagé u xumuueckoe
cmpoenue. Knaccugpuxayusa opeanuueckux seuwjecms. Ilonarue o OMOTOTHMYECKU BaKHBIX BEIIECTBAX:
KHpax, OeJKax, yrieBoiax — M UX POJIU B )KU3HHU 4elloBeKa. Mamepuansnoe eOuHCmME0 opeanuyecKux
U Heop2aHUYecKux coeOuHeHul.

Kpemuuii, ero pusudeckre 1 XUMHUECKHUE CBOMCTBA (Ha MPUMEpE B3aUMOICHCTBUS C METAJIAMH
1 HeMeTaJlIaMH), noyyerue u npuMenenne. Coedurnenuskpemuus 8 npupooe. Oowue npeocmasierus
06 okcuoe kpemnua(lV) u kpemnuesou kuciome. Cunukamol, QuzuyecKue u Xumuieckue ceoucmad,
noJaydenue u npumeHerue 6o6imy, NPOMbLULIEHHOCMU (8 MEOUYUHCKOU, INeKMPOHHOLL, CMPOUMENbHOU U
op.). Baoicnetiwue cmpoumenvnvle mamepuanvl. Kepamuxa, cmekio, yemenm, OemoH, dHcene300emon.
IIpobaemvbl 6e30nacH020 UCNONB308AHUSL CIMPOUMETLHBLX MATNEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHUe 00pa3i0B HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOM
KHUCIIOTBI; TPOBEACHHE KAYECTBEHHBIX pEakUWid Ha XJIOPHUI-MOHBI M HaAOJIOJIEHHWE NPU3HAKOB HX
MIPOTEKAHUS;, OTIBITHI, OTPAKAIOIINE (HU3HUUECKUE U XUMUYECKHE CBOMCTBA TAJIOTCHOB U X COCTUHEHUN
(BO3MOHO MCIIOJIb30BAaHNE BHUICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIO0PUIOB (TaIOTCHHUIOB);
O3HAKOMJIEHHE ¢ 00pa3laMu cephl U €€ coeTMHEHUSIMU (BO3MOKHO MCITOJIb30BaHHEBUICOMATEPHAIIOB);
HabIo/IeHne mpolecca O0yIIMBaHMs caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHON KHCIIOTHI;
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOI KUCIIOTHI, IPOBEJCHUE KAUECTBEHHOW peaKIiu
Ha cyib(aT-uoH U HaOI0IeHre IpU3HaKa e€ MPOTeKaHus; 03HAKOMJIEHHE C (PU3NUECKIMH CBONCTBAMU
a3ota, pochopa u ux coeAMHEHUH (BO3MOKHO UCTIOIb30BaHUE BUAECOMATEPHAIIOB), 00pa3IaMu a30THBIX
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1 pochopHBIX yI0OpeHuil; MOTyYeHne aMMUaKa U U3yUYeHHUE ero CBOMCTB; MPOBEACHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHMS U (pochaT-uOH U H3ydyeHHEe MPHU3HAKOB WX MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MEbI0 (BO3MOXXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB);
M3y4YeHHE MOJeNeld KpHUCTAUIMYECKUX pEIETOK anmasza, rpadura; O3HAKOMJICHHE C IPOLIECCOM
azicopOLIMU PacTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM IMPOTHBOIa3a; MoJlyueHHe
YIJIEKUCIIOTO ra3a M M3y4YeHHUE €ro CBOMCTB; MPOBEJCHHE KAayeCTBEHHBIX peaklMii Ha KapOOHAT- U
CWJIMKAaT-HOHBl U U3YyYEHUE NPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C NMPOLYKLMEN CHJIMKATHOMN
MIPOMBILIIEHHOCTH; PEIICHHE SKCIEPUMEHTANBHBIX 33Ja4 M0 TeMme «BakHellne HeMeTaulbl U UX
COETUHEHUS.

MeTtasiibl M MX COCTUHEHUS

OO01mas xapaKTepUCTUKA XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX MOJOXKCHHS B
[Tepuonuueckoit cucremMe xumuueckux 3yemeHToB Jl. 1. MenneneeBa u ctpoenus: atomoB. CTpoeHue
MeTaJIJIOB. MeTayuinueckas CBsI3b U METAUINYECKasl KpUCTANINYECKas PeIIETKA. DIEKTPOXUMUYECKUI
psAn HanpsDKeHU MeTaioB. DU3MYecKue W XMMHYECKHE CBOMCTBA META/UIOB (B3aMMOJICUCTBHE C
KHUCJIOPOAOM, BOAOH, kucimotamu). Obwue cnocodwvl nonyuenus memannos. Ilonamue o Koppo3zuu
Memanios, OCHOBHble Cnocobwvl 3awjumel ux om kopposuu. Cniasvl (cmanv, uyyH, OOPATIOMUHUL
OpoH3a) u ux npumeHerue 8 O6bIMY U NPOMBLULIEHHOCU.

[I{erounble METAJLIBL: MOJOKEHHUE B lleproauyeckoi cucrteMe XMMHUYECKUX 3jeMeHTOB [[. .
MenneneeBa; ctpoenne atoMmoB. Haxoxxnenue B mpupoje. Pu3nvecknen XMMUYECKHE CBOMCTBA (HA
npuMepe HaTpus U Kainust). OKCUIbI U TUIPOKCUIBI HATPUSIU Kanus. [[puMeHeHune 11e0UYHbIX METaJIOB
U UX COCOUHEHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MarHui M KaJbLUU: monoxxkeHue B llepmoamyeckoi cucreme
xuMHu4deckux deMeHToB J1. 1. MeneneeBa; CTpoeHUE UX aTOMOB; HAX0XKAECHUEB Npupoie. Pu3zndyeckue
Y XMMHYECKHE CBOMCTBA MAarHWs M Kaiblusa. BakHeWne coequHeHUsT KaubIus (OKCHJ, THAPOKCHI,
conn). JKécmxocmob 600b1 U cnocodvl e€ycmpanenusl.

AmtoMuHuii: nonoxenue B llepuoamnueckoil cucteme XxumMHueckux anemeHrtoB . U.
MenpeneeBa; CTpOCHHE aTOMa; HaxXOXJIeHWE B mpupoje. Pu3nueckue MU XHUMHUYECKHE CBOMCTBA
amoMuHMSA. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSI.

Kenezo: mnonoxenne B  Ilepmommueckoil  cucreme  XuUMHUUYeCKUx  dneMeHToB [l .
MeneneeBa; CTpoeHHE aToMa; HaXOXAeHUE B rpupoae. Puzndeckue 1 XMMUYECKHUE CBOMCTBA XKele3a
(B3amMoOJIeHiCTBHE C METAJNIaMU, KUCIOTaMH U coiiMu). OKcubl, THAPOKCUIbI U coiu xkene3a(ll) u
xene3a(Ill): cocras, cBOICTBA U noYYEeHUe.

XUMHYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3ljaMi METAJIJIOB U CILIABOB, UX(PU3NUECKUMHU
CBOMCTBAMH;, W3YyYCHHE  pE3YyIbTATOB  KOPPO3HH  METAIOB  (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJbI[Us WHATPHUS C BOJOW (BO3MOXKHO
HCII0JIb30BaHNUE BUIEOMATEPHUAIIOB); UCCIEA0OBAaHUE CBOMCTBKECTKON BOJIBI; MPOIIECCa TOPEHUS JKelle3a
B KHCIIOpO/ie (BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPUAIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanublus, amoMmuHus, IwHKa, sxenesa(ll) u sxemesa(Ill), memu(Il));
HaOJIIOeHNE U
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OMHMCAaHUE TMPOILIECCOB OKpAIIMBAHUS IJJAMEHM HOHAMU HATpUs, Kalus M KalblUus (BO3MOXXHO
MCIOJIb30BaHUE BUAEOMATEpUalOB); MCCIeA0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCHUIA ATIOMUHUSA U
TUAPOKCHIA LIMHKA; PEUICHUE SKCIEPUMEHTANbHBIX 3a1ad 1o Teme «BaxkHeline MeTauibl U X
COCIMHEHUS.

Xumusa u okpysycaowan cpeoa

Hoesvie mamepuanst u mexunonoauu. Bewjecmea u mamepuanst 8 n08ceOHe8HO HCUHU YeTlO8eKd.
Xumus u 300posve. besonachoe ucnonvzosanue sewjecme u xumuieckux peaxkyuti 6 owmy. Ilepsas
noMOWL  Npu  Xumudeckux  oxcoz2axu ompasnenusx. OCHO8bl IKONOSUUECKOU SPAMOMHOCHIU.
Xumuueckoe 3azpszHenue okpysjicarowel cpeovl (npedenvhas 0onyCcmumas KOHYeHmpayus 6euecmes —
IJIK). Ponbxumuu 6 pewienuu 3K0102U4ecKux npoo.em.

Ilpupoonvie ucmoyHuku y2ne6000p0008 (y2oib, NPUpOOHbLL 2a3, Heghmv), NPOOYKMbL UX
nepepabomxu, ux poib 8 Oblmy U NPOMbIULIEHHOCIU.

Xumuyeckuil dKCnepumenm: uzyueHue o06paA3yo8 Mamepuanos (Cmekio, CHIA8bl Memdaslos,
noauMepHvle Mamepuanbl).

MexnpeaMeTHbIe CBA3U

Peanusanus MeXIpeIMETHBIX CBSI3eH MTPH M3yYCHUU XUMHH B 9 KJTacce OCYIIECTBISIETCS Yepe3
HCIOJIb30BaHUE KAaK OOILINX €CTECTBEHHO-HAYYHBIX IOHATHH, TAaKU MMOHITUH, SBIISIOMINXCSI CHCTEMHBIMU
IUISL OTZICNIBHBIX PEAMETOB €CTECTBEHHO- HAYYHOTO ITUKJIIA.

OOue ecTeCTBEHHO-HAyYHbIE MOHSATHS: Hay4yHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAIN3,
CHHTE3, KJIacCH(UKAIHs, TIEPHOANIHOCTh, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICINPOBaHNE, H3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHSI, MATCPHAIIBL.

®usmka: wMarepus, aroM, OICKTPOH, TIPOTOH, HEWTPOH, WOH, HYKIWA, H3O0TOIIH,
PalMOaKTUBHOCTb, MOJICKYJIA, JIEKTPHUUECKUI 3apsisl, MPOBOJHUKH, MOIYIPOBOIHUKH, TUIICKTPUKH,
(OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTH,
KpUCTAJUINYECKass peIéTKa, CIUIaBbl, (PU3NYECKHE BEIIMYMHBI, €IUHUIIBI HW3MEPEHHS, KOCMHUYECKOe
IPOCTPAHCTBO, TUIAaHETHI, 3BE311b1, CoHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIpumepHbIe TeMbI NPAKTUYECKUX PadOT:

1. JlaGopartopnoe obopyioBaHue W TpueMbl  oOpameHus ¢ HuUM. [IpaBwmia
0e30macHOi paboThl B XUMHUYECKOU J1ab0opaTopuH.

2. OuncTKa 3arpA3HEHHON TIOBAPEHHOM COJIH.

3. IIpu3HAKK MPOTEKAaHMsI XUMHUECKHAX PEAKIIMIA.
4. TMony4yenne KACIOPOaA U H3yYEHHUE €T0 CBONCTB.
5. IMonyuyeHue BOAOPOJA U U3YyYEHHE €O CBONCTB.
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6. IIpuroToBIEHHE PACTBOPOB C OMPENEIEHHON MacCOBOM JIOJIEN pacTBOPEHHOTOBEIIECTRA.

7.  Pewenue JKCIEPUMEHTAIBHBIX 3a7ady = 1o Teme  «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUI.

8. Peakimy HOHHOTO OOMEHA.

9. KauecTBeHHbBIE peakLMK Ha HOHBI B PACTBOPE.

10. ITonyuenne aMMuaKa ¥ M3y4eHHE €TI0 CBOKCTB.

11. TMonyyenune yraekucenoro raza u H3ydeHUe €ro CBOKCTB.

12. Pemenue skcnepuMeHTaNBHBIX 3a1a4 110 TeMe «Hemeramnsr IV — VII rpynn uux
COEMHEHHUIN.

13. Pemenue skcrnepuMeHTANBHBIX 3314 110 TeME «METaIUIbl U MX COEAUHEHMUSD.

[Ipu npoBeeHnN MpaKTHUECKOW pabOThI KaXAbIK €€ 3Tar BBIMOIHsAETCs: oOydaronumucs ¢ 3[1P
BMECTE C YUHUTEJIEM U MIOJI €T0 pPyKOBOACTBOM. Ha ocke 00s3aTebHO BBIBEIIMBAIOTCS TIPABHUIIA TEXHUKHU
0€30MacHOCTH, COOTBETCTBYIOIINE AAHHOMY BHJy paOOThl, JaeTcs MpaBWbHAas 3amuch GopMyl U
yKa3bIBaeTCsl I1elbh MpoBeaeHUs paboThl. [Ipym HEOOXOAMMOCTH JaeTcsi BU3YAIBHBIH alrOpUTM

BBINOJIHEHUS 3a/1aHUsI. DTO CHOCOOCTBYET OCO3HAHUIO OOYYarOIIMMHKCS BBINOJIHAEMBIX JNEHCTBUN U
IIOJIyYEHHOT'O PE3YJIbTAaTA.

IIpumepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIbI 10 XUMUH

Jliss opraHu3anuy TPOBEPKH, ydeTa M KOHTPOJIS 3HAaHUM OOydYalomuxcss MO MpPeaMeTy
IIPESYCMOTPEHBI KOHTPOJIbHBIE pabOThI, CAMOCTOSATENbHbBIE PAOOTHI, 3a4€Thl, MPAKTUYECKUE PabOTHI,
tectupoBanue. OTHUM U3 METOJOB KOHTPOJIS pe3ybTaToB oOydeHus: obydatonmuxcs ¢ 3I1P sBusercs
METOJ, TOJMBAPUATUBHOIO JKCIpEcC- TECTHUPOBAHUS € KOHCTPYMpPYeMbIMH oOTBeTaMu. Ero
OTJIMYUTEIBHBIMU YEPTAMHU SIBJISIIOTCS. ONIEPATUBHOCTD, BBICOKAsl CTENIEHb MHAMBUAYAIU3allMM 3HaHUH,
CPaBHUTEJIBHO MaJlble 3aTPaThl BPEMEHH U TPYJla Ha IPOBEPKY OTBETOB 00YYAIOLIMXCS.

Hns obyuatonuxcs ¢ 3I1P Bo3MokHO u3MeHeHue (HOPMYITUPOBKU 3aJaHUM Ha
«TIOILIATOBYIO», aJanTalus MpeagaraeMoro o0yd4aromeMycsi TECTOBOrO (KOHTPOJIBHO- OLIEHOYHOTIO)
MaTepHuala: UCIHOJIb30BAHUE YCTHBIX M NMUCHbMEHHBIX WHCTPYKIMH, YNPOLIEHHE JUIMHHBIX CJIOKHBIX
(opMyIHPOBOK MHCTPYKIUH, pellIeHHe C OOPON Ha alNropuT™, oOpasell, NCIOIb30BaHUE CITPABOYHOM
nHpopMaIuu.

KoHTpoJsbHbIe padoThl MO TeMaM

B paboueii mporpamMme nmpeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponvnas paboma Ne [. IlepBoHauasibHbIE XUMHYECKHE TTOHSITHSL.
XuUMHUYECKUE dIIEMEHTHI. XUMHUECKUEe (POPMYJIIbI U yPaBHEHUSI.

Koumponvnasa paboma Ne 2. Tlepuonuyeckasi cucTeMa XHUMHUYECKUX 31eMeHTOB/]. M.
MenpeneeBa. CTpoeHne aToma.

Koumponvnas paboma Ne 3. Xumudeckasi CBSI3b.

Koumponvnasa paboma Ne 4. Kucnopon. Oxcunsl. 'operne. Bomopoa. Kucnotsr.
Counn.
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Koumponvnas paboma Ne 5. O6001IeHNEe CBEACHUI 0 BAXKHEUIINX KIACCAXHEOPTAHUUECKUX
COCIMHEHMUI.

Koumponvnas paboma Ne 6. IneKTpOIUTHYSCKAS TUCCOITAAIINS.

Koumponvnas paboma Ne 7. Hemetannesl.

Koumponvnas paboma Ne 8. Metaiebl.
Koumponvnas paboma Ne 9. U'toroBas paboTa 3a Kypc HECOPraHUIECKON XUMHUH.
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IVDIAHWPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O [IPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

B nienom pesynbrarel ocBoeHust obOydwaroutumucs ¢ 3IIP ydyeOHoro mpemmera
«XuUMHs» AOJDKHBI COBMAJaTh C pe3ylbTaTaMy MPUMEpPHON pabodeil mporpaMMbIOCHOBHOTO OOIIErO
oOpasoBanus. Hanbomnee 3HauNMBIMU SIBIISFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00YUYEHHIO U LIEJICHANIPAaBICHHON TO3HABATEIBHOMN IEATETbHOCTH; YCTAHOBKA Ha

OCMBICJICHHE JIMYHOTO OMbITa, HAOIIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMH;

OpHEHTAIUsl Ha MpPaBUJIa WHIMBHIYaJbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBEICHUS MpU
B3aUMOJICHCTBUHU C XMMUYECKUMU BEILIECTBAMU U COCTMHEHUSIMU;

NpaKTUYeCKoe HM3y4YeHHe Npodeccuit M TpyAa pa3IMYHOTO poJia, B TOM YHCIE Ha OCHOBE
MPUMEHEHUSI U3y4aeMOoro MpeIMETHOTO 3HaHUs (HarpumMep, JJabopaHT XUMHUYECKOTO aHAIH3a);

YBa)XE€HUE K TPYly U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajJbHEUIEHd WHANBUAYAIbHOW TPAacKTOPUU
0o0pa3oBaHMUsl Ha OCHOBE OPHEHTUPOBKUM B MHUpE Mpodeccuid U npodecCHOHATBHBIX MPEANOYTECHUH,
YBAKUTEIBHOTIO OTHOLIEHUS K TPYAY;

OCO3HAHME CBOETO MOBEJCHHSI C TOYKU 3PEHUS OTIACHOCTH MM 0€30IaCHOCTH IS ce0s MITH JUIs
OKPY’KaIOIIHNX;

OCHOBBI ~ DKOJIOTMYECKOM  KyJIbTYpbl, = COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
HKOJIOTMYECKOT0 MBIIIJICHHS], TPUOOPETEHHE OIbITa 3KOJOTUYECKH OPUEHTUPOBAHHOM MPaKTHUECKOI
NESTEIbHOCTH B JKU3HEHHBIX CUTYaLUsX;

OCO3HAHME TIOCIIEACTBUI M HENpUATUE BPEIHBIX MpPUBbIUEK (yHOTpPeOJIEHHUsS aJIKoroJs,
HApKOTHKOB, KypeHUs) U HHBIX (OpM Bpeaa i (GU3NYECKOTO U ICUXUYECKOTO 370POBbS;

MPUHSITHE PEIICHU B )KU3HEHHON CUTYyallMd Ha OCHOBE IIEpPEeHOCA MOYyUYEHHBIX B X0/1€ 00yUeHHUSI
3HAHUU B aKTyaJIbHYIO CUTYAIlUIO0, BOCIIOJIHATH 1e(ULIUT HHPOpMAIUH;

TOTOBHOCTb OTOMpaTh U HUCIOJIb30BATh HYKHYIO MH(OPMAIIUIO B COOTBETCTBUU C KOHTEKCTOM
YKU3HEHHOW CUTYaIUU.

METAIIPEJMETHBIE PE3YJIbTATBI

Oeﬂadeuueynueepcaﬂbubmu ylleﬁHblMu NO3HAGAMENbHLIMU OCUCHBUAMU:

BBIABJISTH IIPUYMHBI U CJIEICTBUSA MPOCTHIX XUMUYECKHUX SIBJICHU;

OCYIIECTBIISITh CPAaBHEHUE, KIACCH(PUKAIINI0O XUMUYECKUX BEUIECTB MO 33JaHHBIMOCHOBAHHSIM U
KPUTEPUSM JIJIs1 YKa3aHHBIX JIOTUYECKUX OMEepAIUil;

CTPOUTH JIOTHUECKOE CYKAEHUE MOCIIE MPEABAPUTEIIHHOTO aHAJIN3a, BKIIOYAIOIIEE
YCTAHOBJICHUE NTPUUYUHHO-CIIEACTBEHHBIX CBS3EH;

BBISBISITH  ACPUIUTEI  HHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX I pelIeHus
MMOCTaBJICHHOM 3a1auH;
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npeoOpa3oBbIBaTh HHGOPMAIMIO U3 OJHOTO BHUJA B APYroW (Talbiuily B TEKCT H
mp.);

CO371aBaTh, IPUMEHATH U NMPE0OPa30BBIBATh 3HAKH Y CHMBOJIBI, MOJICIIH U CXEMBI
IUISL pelIeHus] y4eOHBIX U M03HABATEIbHBIX 33/]au C MOMOIIBIO IIe1arora;

C TOMOINBIO TIearora IMPOBOAUTH XUMHUYECKHI OIBIT, HECIOXHBIM 3KCIEPUMEHT, JUIs
YCTaHOBJIEHHUsSI O0COOEHHOCTEll 00BEeKTa M3y4YEeHUs, MPUINHHO-CICICTBEHHBIX CBS3CHU 3aBHCUMOCTEH
00BEKTOB MEX1y c0o00ii;

C IOMOIIBIO TEAarora MM CaMOCTOSTENbHO (OPMYJIUPOBAaTH OOOOMICHUS M BBIBOIBI IO
pe3ynbTaTaM MPOBEICHHOTO HAOIIOICHHS, OTIBITA;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMHUECKUX MTPOIECCOB U UX MOCIIEICTBUS;

UCKaTh WM OTOMpaTh MH(GOPMALUIO WM JAHHBIE U3 MCTOYHHKOB C YYETOM IIPEIIOKECHHOM
y4eOHO 3a/1a4M U 33/IaHHBIX KPUTEPUEB.

Ognaoenue ynusepcanvHvimu yueoHbIMU KOMMYHUKAMUGHBIMU OCTICIGUAMU:

OpraHu30BBIBAaTh yueOHOE B3aMMOACHCTBHE B TPyIIE (OMpPEAesaTh OOLIUe e , paclpeieniTh
POJIM, AOrOBAapUBATHCS IPYT C IPYTOM U T. [I.).

C MOMOILBIO IE€JArora WM CaMOCTOSITEIIBHO COCTAaBJISITh YCTHBIE M IHMCBbMEHHBIE TEKCTBI C
UCIOJIb30BAHNEM MIUTIOCTPATUBHBIX MAaTEPUANIOB JJIs BHICTYIUIEHUS Iepeiay IMTOPUEH;

OpPraHU30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBbHOCTh C YYHTEIEM U
CBEpCTHMKaMM; paboTaTh MHAMBUAYaJIbHO M B TIPyNIeE: HAXOAUTh OOlIee pElICHHE U pa3pellaTh
KOH(JIMKTBHI HA OCHOBE COTJIACOBaHMSI IIO3ULIUH U yueTa HHTEPECOB; (hOPMYITUPOBaTh, ApryMEHTHPOBATD
U OTCTaWBaTh CBOE MHEHHUE;

OLICHMBATh KAuyeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT, NPHUHUMATh M Pa3JENATh
OTBETCTBEHHOCTb U IIPOSBJISITh TOTOBHOCTB K MPEIOCTABICHUIO OTYETA MEepe]] TPYIION.

Osnadenue yHugepcatbHbIMU y4eOHbIMU PECYSIAMUGHBIMU OCUICHIBUAMU:

oOHapykuBaTh M (HOpMyIUpOBaTh Yy4eOHYI0 TpoOJIeMy, ONpeAeHsTh Leldb Yy4eOHOMH
NesTeNbHOCTH;

BJIAa/IETh OCHOBAaMHU CAaMOKOHTPOJISl, CaMOOLEHKHU, IMPUHATUS PELIEHUH U OCYILIECTBICHHUS
OCO3HaHHOT'0O BbIOOPA B y4eOHOM! M [TO3HABATEIBHOM JEATEIbHOCTH;

COOTHOCHUTbH CBOM JIEHCTBUS C IUIAHUPYEMBIMM PE3yJIbTaTaMU, OCYILECTBIATh KOHTPOJIb CBOEH
NESITENbHOCTH B IpOLEcCe AOCTHIKEHHS pe3yJsibTaTa, OINpeNesaTh CHOocoObl JeMCTBUH B paMKax
NPE/UIOKEHHBIX YCIOBHA U TpeOOBaHMN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYallUEeH;

JaBaTh aJeKBAaTHYIO OIICHKY CHUTYyalld M TpeajaraThb IUIaH €€ HM3MEHEHHUs; IpeIBUICTbH

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbh IIPU PELICHUN y4EOHOM
3ajJauu;

NOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TpeOyeMblil pe3yibTaT NesTelbHOCTH,
OIIpENIeNIATh IO3UTUBHBIE U3MEHEHUS U HAIIPABIICHUS, TpeOyIoIMe AaabHeed paboThl;

OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, Er0 MHEHHUIO.
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INPEAMETHBIE PE3YJbTATbBI

B cocraBe mpeaMETHBIX pE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO  COJAEpIKaHUS,
YCTaHOBJICHHOTO JJAaHHOM MPUMEPHON paboueii mporpaMMoil, BBIJCISIIOT: HAyYHbIE 3HAHUS, YMEHUS H
crocoObl JeiicTBUi, cnenndudeckue Uit yueOHOTO mpeamMeTa
«XUMUSA», BUABI IEATETBHOCTH 10 TOIYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEPIPETAIlNU, TPeoOpa30BaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIMSIX:

® [IpE]CTABJIICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTU SIBICHUH NPUPOJbI, MOHUMaHUE
OOBEKTUBHON 3HAUYMMOCTH OCHOB XHUMHYECKOW HAyKHM Kak o0O0JIaCTH COBPEMEHHOIO
€CTEeCTBO3HAHMUS, KOMIIOHEHTa OOILIeH KyJIbTyphl U MPAKTHUECKOW IESITEIHHOCTH YeJOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTaXUMHUHU CPeOu APYTUX E€CTECTBEHHBIX
HayK;

® BIaJieHIe OCHOBAMH MOHSATUITHOTO anmnapara i CUMBOJIUYECKOIO S3bIKa XUMHH JISICOCTaBICHUS
(dopMys1 HEOpraHMYECKUX BEIECTB, YPABHEHUI XMMUYECKUX PEAKIU (C OTOPOil HA arOPUTM
y4eOHBIX JICUCTBHI); BiIaJCHHE OCHOBaMH XxuMmuuecko HoMmeHkimarypel (IUPAC wu
TPUBHUAJBHON) M YMEHHE MCIIONB30BaTh €€ Uil peIleHUs] yuyeOHO-ITO3HABAaTEIbHBIX 3a/ad C
MOMOUIbIO YUUTENS; YMEHHE HCIIOJIB30BaTh MOJENIU ISl OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYJI 110 AJITOPUTMY C OIIOPOIl Ha ONPEEIICHNUS;

® [Ipe/CTaBJIEHUE O CHCTEME XMMHYECKHX 3HAHUH M YMEHHE C IOMOIIBIO YUHUTENS MPUMEHSTh

CHUCTEMY XHMMYECKHX 3HAaHUH 11 YCTAaHOBJIGHUS B3aUMOCBS3€H MEXIY H3YYEHHBIM

MaTepHaJoOM M IpHU MOJYYEHHU HOBBIX 3HAHMM, a TAK)K€ B NPOLECCE BBIMOJHEHUS y4EeOHBIX

3aJaHuii U TIpu paboTe ¢ ICTOUHUKAMHU XUMHUECKOW NHPOPMALIMHU, KOTOpast BKIIIOYAET:

Ba)XKHEHIIINE XUMUUECKUE MTOHSITUS: XUMUUECKUH IEMEHT, aTOM, MOJIEKYJIa, BEIECTBO, IPOCTOE
U CIIO’KHOE BEILIECTBO, OAHOPOAHAS M HEOJHOPOJHAS CMECh, OTHOCUTEINIbHBIE ATOMHAs U MOJIEKYJIIpHAsI
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJIIPHBIN 00beM, OKCHI, KHCIIOTa, OCHOBaHHUE,
coib (CpedHsis), XUMHYECKas pEeaklus, pPeaKUUH COEIUHEHMs, pPEaKLUUU Ppa3JIOKEeHUs, pPeaKluH
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3((eKT peakiuu, 5K30- U IHAOTEPMHUECKUE DPEAKIIUH,
pacTBOp, MaccoBas J0Js XMMUYECKOIO JIEMEHTa B COEJAMHEHHM, MaccoBas JOJS W IPOLECHTHas
KOHIIGHTPALlMsl BEUIECTBA B PacTBOpE, SAAPO aroMma, JIEKTPUUECKUN CIIOH aToMma, aTOMHas OpOuTalb,
panuyc aTroMa, BaJIEHTHOCTb, CTENEHb OKUCIICHUS, XUMHYECKash CBS3b, AJIEKTPOOTPHUILATEIBHOCTD,
MOJISIPHAsL M HETIONIApHAst KOBAJICHTHAsS CBSI3b, MOHHAS CBS3b, METAJUINYECKAsl CBS3b, KPUCTAJUITMYECKAS
peuieTka (aTOMHasi, MOHHAs, METAIIMUECKasi, MOJIEKYJIApHAsl), MOH, KATUOH, AaHUOH, JIEKTPOJIUT U HE
AJIEKTPOJIUT, DBJCKTPOTUTHYECKAss TUCCOIMALUSA, pEaKIUH HOHHOTO OOMEHa, OKHMCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PpEAaKIUH, OKUCIUTEIb W BOCCTAHOBHUTEIb, OKHUCIEHHE U BOCCTaHOBJIECHHE,
AJIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIE M HEOOpaTUMBbIE PEAKIIMU, CKOPOCTh XUMHUYECKOM
peakIuy, KaTaau3aTop, npeaensHo gonycrumas konnentpauus (I1IJ1K), kopposust MeTaios, CIUIaBbl;

OCHOBOIIOJIATAlOIIME 3aKOHBI XUMMU: 3aKOH COXpaHeHHUs Macchl, llepunonnueckuii 3akon 1. 1.
MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XMUMHHU: aTOMHO-MOJIEKYJISIpHAs TEOPUSI, TEOPHUS IICKTPOIUTHUECKONW AUCCOLMALIUH, a
TaKXe MPEJICTABICHUsS O HAayYHBIX METOAAX MO3HAaHUS, B TOM YHCIIE
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OKCICPUMCHTAJIIBHBIX U TCOPCTUUYCCKUX MCTOAAX HCCIICAOBAHUA BCHICCTB U HU3YUYCHUA XHUMHUYCCKHUX
peakuuii;

IPEJCTaBICHUE O INEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPULIATENBHOCTD), MPOCTHIX M CIOKHBIX BEHIECTB OT MOJIOKEHUS HJIIEMEHTOB B
[leproguueckoii cucreMe (B MalbIX NEPUOAAX M TJIABHBIX NOArPYNNAXx) U 3JIEKTPOHHOIO
CTPOEHHS aTOMa; yMEHHE OOBSICHSITH CBSI3b MOJIOXKEHUS 3JieMeHTa B [lepuoanueckoil cucreme ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHUX DJIEMEHTOB (COCTAaB M 3apsil
a1pa, o0IIee YHCIO TEKTPOHOB), pacCIpeleICHHEM AJIEKTPOHOB MO SHEPTEeTUUYECKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPUOAOB, KAIIUs U KAIbIUS; KIACCU(PUIIUPOBATh XUMUIECKHIE dJIEMEHTBI
C OMOpoii Ha ornpeneaeHus PU3NIECKOTo CMBICTA HIU(PPOBBIX JAHHBIX EPHUOIUIECKON TaOIUIIBI;

yYMEHHUE KJIacCu(UIMPOBATh XUMUUYECKUE HJIEMEHThI, HEOPIraHUYECKHUE BEIECTBA NXUMHUYECKHUE
peakUuu C OIOPOM Ha CXEMBI; ONPEAEIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
JJIEMEHTOB, BUJ XUMUYECKOU CBS3U U TUIl KPUCTAJUIMYECKON CTPYKTYPBI B COCTUHEHUSAX, 3apsi]
MOHA, XapakTep Cpelbl B BOAHBIX pacTBOpPax BEIIECTB (KHUCIOT, OCHOBaHM), OKHUCIUTENIb U
BOCCTaHOBUTEIIBIIO AITOPUTMY YUEOHBIX ACHCTBUI;

yYMEHHE XapaKTepu30BaTh C ONMOPON Ha cXeMy (HU3NYEeCKHUEe M XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHCIOPOJI, 030H, BOJIOPO/I, rpaduT, aliMas3, KpeMHHUI,a30T, pocdop, cepa, XJIop, HaTpui,
KaJIWi, MarHAM, KaJIbIIUH, aTFOMUHUH, JKEJI€30)H CIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX
pacTBOpoOB (BOJa, aMMHUAK, XJIOPOBOIOPOJI, CEPOBOIOPOJI, OKCUIBI M THIPOKCH IBI METAIIOB | -
ITA rpynm, amromunus, meau (I1), muaka, sxenesa (I1 u I1I), okcuasr yraepona (I u IV), kpemaus
(IV), azora u docdopa (III u V), cepur (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THa,
dbocdopHas, yroibHas, KpEMHHUEBas KUCIOTa M WX COJIM); ONMHCHIBATH C OMOPOM Ha TUTAaH M
KIIIOYEBBIC CJIOBA; YMEHHE IMPOTHO3MPOBATh M XapakTEpHU30BaTh CBOWCTBA BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOEHUS MOCIe MPEeIBAPUTEIHLHOTO aHaTN3a MOl PYKOBOACTBOM
nejarora, IPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT WX CBOWMCTB, BO3MOXXHOCTH MPOTEKAHUS
XUMHYECKHX TMpPEBpalICHUIl B PA3JIMYHBIX YCIOBHSX, BIUSHUE BEIIECTB U XUMHYECKHX
MPOIIECCOB Ha OPTAHU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELY;

yYMEHHE COCTaBJIATh MO 00pasily, cXeMme, aJrOpuTMy Y4eOHBIX NEHCTBUI MOJIEKYJSIpHbIE U
MOHHBIE YpaBHEHHUS peakuui (B TOM 4YHCIE PEaKUUid HOHHOTO OOMEHa U OKHCIHUTENbHO-
BOCCTAHOBUTENBbHBIX pPEAKLUi), WITIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA N3YUYEHHBIX KJIACCOB
/ TPYIIl HEOPraHWMYECKUX BEILECTB, a TAKXKE MOATBEP)KIAIOIIMX I'CHETUYECKYIO B3aHMMOCBS3b
MEXAYy HUMU;

YMCHUC BBIYUCIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChl BCIICCTB, MACCOBYIO
JOJII0 XMMHMYECKOTO DJIeMEHTa B COEIMHEHHH, MAacCOBYIO JIOJNIO BEIIecTBa B PacTBOpE,
KOJIMYECTBO BEIIECTBA M €ro maccy, o0ObEM ra3oB ¢ Omopod Ha oOmme GopMyInbl; YMEHHE
MMPOBOAUTD PACYCTEI [0 YPABHCHUAM XUMHUUCCKHUX peaKLII/Iﬁ W HaXO0AuTh KOJIMYCCTBO BCIICCTBA,
00bEM M Maccy peareHTOB WJIM MPOJIYKTOB PEAKIIUU C OMOPON Ha 00pasell, airOpUTM YUeOHBIX
JIEUCTBUIA;
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® BIa/ICHUE OCHOBHBIMU METOAAMHU HAYYHOTO MMO3HaHMs (HaOII01eHUE, N3MEPEHNE,3KCTIEPUMEHT,
MOJICTTMPOBAHNE) TPH HM3YYEHHH BEIIECTB M XMMHYCCKHX SBICHHIC OMOPOH Ha aJrOpPUTM
y4eOHBIX JEHCTBHM; yMeHHEe cHOpMyTUpOBaTh MPOOJIEMY M HPEAJIOKHUTH IyTH €€ PELICHHUS C
IIOMOIIBIO TIEarora; 3HAHHE OCHOB Oe30macHOW pabOThI C XHWMHYECKHMH BEIIECTBAMH,
XUMHUYECKON TIOCYI0M U Ta00paTOPHBIM 000PYA0BAaHHEM;

® HaIWYKhe NMPAKTUYCCKUX HABBIKOB TUIAHUPOBAHMS W OCYIICCTBICHUS CIICTYIOIIMX XHUMHUYCCKUX
HKCIIEPUMEHTOB TOJT PYKOBOJICTBOM YUHUTENS ¢ 00CYXIEHHEM TUTaHapabOThl UIIH COCTABICHUEM
TaOJIULIBL:

M3Yy4YEeHHE U ONucaHue (PU3NIECKUX CBOMCTB BEILECTB;

O3HAKOMJICHUE ¢ (PU3MYECCKUMH U XUMUYECKUMH SBJICHHUSIMHU;

OIIBITBI, HJUTIOCTPUPYIOIIHE MPU3HAKK TPOTEKAHUS XUMHUYCCKUX PEAKIINIT;U3yICHHE
CIIoco0O0B pa3/IeNIeHUs] CMECeid;

HOJTy4eHHEe KUCIIOPOa U 3yUeHHE er0 CBOMCTB;

MOJIY4YCHHEC BOAOPOAa U U3YUYCHUC CT'O CBOﬁCTB;

HOJTy4eHHE YTIICKUCIIOTO ra3a u H3y4eHUe ero CBOWCTB;

MOJIYy4YCHHUEC aMMHAKa U U3YUCHUC CTO CBOﬁCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEICICHHON MacCOBOM J0JICi paCTBOPEHHOTOBEIIIECTRA,
HUCCIICO0OBAaHUC U OIIMCaHHucC CBOIICTB HCOPTaHUYCCKUX BCIICCTB Pa3INYHBIX

KJIaCCOB;

NpUMEHEHHE WHAMKATOPOB (JIaKMyca, METHIIOpaHXa U (heHondTanenHa) AISonpeaeieHus

XapakTepa Cpe/ibl B pacTBOpax KHCJIOT M IICIIOYECH;

N3YUCHUC BSaHMOHeﬁCTBHH KHCIIOT C METalJlaMu, OKCHJaMHu MCTAJIJIOB,

pPacCTBOPUMBIMHU U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJISIMHU,

MIOJIy4YECHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJJHOTO METaJIa APYIUM U3 PacTBOpa COJIU;
UCclieIoBaHNEe aM(OTEPHBIX CBOMCTB THPOKCHIOB ATIOMUHUS U LINHKA;

perieHue AKCTICPUMEHTATbHBIX 3a7a4 o  TeMe «OcHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTMHECHUII;

perieHue AKCTICPUMEHTATbHBIX 3a1a4 o TeME «INEKTPOTUTHIECKAS
JIMCCOLIAAIHS Y,

pelleHrne 3KCIepUMEHTANbHBIX 3a7jad 1Mo TeMe «Bakueimine HeMmeTayulbl U MXCOECTUHEHUSY;
pelIeHne 3KCIepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeiine MeTamuibl U UXCOSTUHEHUSD;
XUMHYECKHE SKCIEPUMEHTBI, MJUTIOCTPUPYIOLIUE IPU3HAKU MTPOTEKAHUS PEaKIIUHHOHHOTO

oOMmeHa;

KayeCTBEHHbIE PEaKIMK Ha MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX MOHBL: XJIOPUI-, OpOMUJI-,

uonua-, cyinbdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCUA-MOHBI, KATHOHBI aMMOHUS,
MarHus, KaJblus, aATFOMUHUS, Kene3a (2+) mxenesa (3+), meau (2+), IMHKa;

YMEHHE MPEJICTABIATH Pe3yIbTaThl SKCIIEpUMEHTA B (hOpME BBIBOJIOB, I0KA3aTENbCTB, TpaUKOB

n Ta6J'II/IH 1 BBIABJIATH OMIITMPUUYCCKUE 3aKOHOMEPHOCTH,

22



® RiajfeHue TMpaBuiIamMu 0Oe30MacHOro OOpalieHus ¢ BEUIECTBAMH, HCIOJIB3yEeMBIMU B
MOBCE/IHEBHOM JKM3HHM, a Tak)Ke IpaBUJIAMU TOBEIEHHUS B LEIAX cOEpekeHus 3/10pOBbs U
OKpY’KaloIle MpUpOAHON Cpeibl; MOHMMAaHHE Bpena (OMacHOCTH) BO3ACHCTBUSA HA JKUBBIC
OpraHU3Mbl ONPEJETICHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHbILIEHUSI U MPEIOTBPALICHUS HX
BPEIHOTO BO3/CHCTBUS; NMOHMMAaHUE 3HAYEHUS >KUPOB, OCIKOB, YIJIEBOJIOB /IS OpraHW3Ma
YEJI0BEKa;

® BJIaJICHUE OCHOBAMM XHMHMUYECKOH TIPAaMOTHOCTH, BKJIIOYAIOIIEH yMEHUE IIPaBUIIBHO
HCIIOJIb30BaTh M3YYEHHbIE BEIIECTBA W MaTepuajbl (B TOM YHUCIE,MUHEpaJbHbIE yI00peHus,
METaJUIbl ¥ CIUIaBBI, IPOAYKTHI MEepepabOTKU MPUPOIHBIX HCTOYHUKOB YTIEBOAOPOAOB (YTJId,
IMPUPOIHOTO ra3a, HeTH) B OBITY,CETCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE; YMEHHUE MPUBOJIUTH
IPUMEPBINTPABUIBLHOTO NCIIOJIb30BaHNS U3YUEHHBIX BEIIECTB U MaTEPUAIIOB;

® yMEHME YCTAaHABIMBATh CBSI3U MEXAY PEaJbHO HAOJIOJAEMbIMM XMMUYECKHUMHU SIBICHUSAMHU U
npoIeccaMy, MPOUCXOSAIIUMI B MaKpO- U MHUKPOMHpPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us
BEIIECTB; YMEHHE MHTErPUPOBATH XMMUYECKME 3HAHUS CO 3HAHWAMM JpPYyTruX Yy4eOHbIX
IIPEAMETOB € ITOMOILBIO IIE1arora;

® npejcraBieHue o chepax NpodecCHOHATBHOW JEATEIbHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha TOCTIKEHUSX XUMUUYECKON HAYKH; HATHIUE
OmbITa paboThl C PA3IMYHBIMU HCTOUYHHMKAMHM MH(MOPMAIMH MO XUMHH (HAay4YHO-TIOMYJIApHAs
auTeparypa, CJIOBapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C OMOPOMl Ha aJrOpuTM: yMEHUE
OOBEKTHBHO OIIEHMBATh WH(OpPMALMIO O BELIECTBaX, MX MPEBPAILECHUAX U MPAKTHUYECKOM
MPUMEHEHUHU.

TpeOoBaHNsi K NMpeIMETHBIM pPe3yJbTATAM OCBOEHHSI y4eOHOro mpeaMera
«XuMHUsD», pacnpeaejgeHHble M0 roJaM 00yuYeHust

Pe3ynbTarsl no rogam GopMyIHpyOTCS MO IPUHLUITY 100aBIE€HUS HOBBIX PE3yJbTaTOB OT rojia
K roay, y:K€¢ Ha3BaHHBIC B IPCABIAYIINUX roAax MO3ullun, KakK IIpaBujio, JOCIOBHO HC MMOBTOPAIOTCA, HO
YUUTBHIBAIOTCS (PE3yNbTaThl OYEPEAHOIO T0O/Ia MO YMOJYAHHMIO BKJIIOYAIOT PE3yJIbTaThl MPEIbIIyIINX
JIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHX TOHATUH: aTOM, MOJIEKYJIa, XHMUYECKHUI 3JIEMEHT,
MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAs M HEOMHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAS aTOMHAs W MOJEKYJIIpHas Macca, KOJIMYEeCTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBas J0JII XUMUYECKOTO JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00hEM, OKCHT, KUCIIOTa, OCHOBaHUE,
CONb, 37IeKMPOOMPUYAMENLHOCHY, CTENIeHb OKUCIECHMS, XUMHYECKas peakius, KIacCH(pUKAIs
peaKIuii: peaKkIuu COSTUHCHHMS, PEAKIINH PA3JIOKCHUS, pEaKIINU 3aMEeIIeHUs, peaKIui 0OMeHa, YK30- U
SHAOTEPMHUUYECKUE PEAKIUU; Meni08ol 3¢pgexm peaxyuu; SApO aTOMa, DICKTPOHHBIA CIOH aToMa,
aTOMHasi OpOUTalb, paInyC aTOMa, XUMUYECKasi CBS3b, MOJSIPHAS M HEMOJSpHAas KOBAJICHTHAs CBS3b,
HWOHHAs CBSI3b, MOH,

2 351ech U janee KypcuBOM 0003HAYAIOTCS IIAHUPYEMBbIE IPEAMETHBIE PE3YIbTAThl, KOTOPhIE MOTYT
OBITh MOTEHIIUAILHOAOCTUTHYThI 00y4aromumcs ¢ 3[1P, Ho He ABIAIOTCS 003aTeIbHBIMH.
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KaTHOH, aHUOH, pacTBOpP, MaccoBasi J0Jis BelllecTBa (MIPOIIEHTHAs! KOHLIEHTpAIUs) BPacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHHI (CM. M. 1) UNPUMEHSTH 3TH
MTOHSATHUS [PU ONKMCAHUU BEIIECTB U X MTPEBPAICHU;

UCIIOJIb30BaTh XUMUYECKY) CHMBOJIMKY JUISI COCTAaBIEHUS (POPMYJ BEIIECTB, MOJCKYJISIPHBIX
ypaBHEHUM XUMUYECKUX PEAKIIUH, JIIEKTPOHHOTO OaJIaHca,

OTIPEICIIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHECHUSX; CTETIEHbOKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHHSIX C OMOPON Ha OMPENENICHUs, B TOM YHUCIIE CTPYKTYpUPOBAHHEIE,
MIPUHAIICKHOCTh BEUIECTB K OMPENEIIEHHOMY KJIacCy COSAMHEHUU Mo dopMyliaM; BUA XUMHUYECKON
CBsI3M (KOBaJEHTHAs U MOHHASI) B HEOPTaHUUECKUX COSAMHEHUSIX;

MMETh MPECTaBICHUE O CUCTEME XUMUYECKUX 3HAHUHM, YMETh C IOMOIIbIO YUUTENsI IPUMEHSATh
CUCTEMY XMMUYECKUX 3HAHWM, VISl YCTAHOBJIEHUS B3AaMMOCBSI3H MEKy U3yUYEHHBIM MaTEPHAIIOM U MPH
MOJIyYeHUH HOBBIX 3HAHUH, a Takke mnpu paboTe ¢ HMCTOYHMKAMH XUMHUYECKOW WH(OpMAIIHH.
OpueHTHPOBAThCA B MOHATHUAX U ONEPUPOBATH UMH Ha 0a30BOM ypOBHE, IPUMEHSATH IPU BBITOJTHEHUN
y4eOHBIX 33JaHUIU PEIICHUH PACYETHBIX 33/1a4 C OMOPOH Ha aJrOPUTM yUEOHBIX ICHCTBHI N3yUYeHHBIE
3aKOHBl W TEOpUHU: 3aKOH coxpaHeHus Macchl, I[lepuonunueckuii 3akon .M. Menneneesa, 3akou
NOCMOAHCMBA cOCMasd, 3aKOH ABOTapo; aTOMHO-MOJIEKyJsipHas Teopus. COOTHOCUTh 0003HAYEHUS,
KOTOpbIe uMeroTcs B Tabsmie «Ilepuogndeckas cucrema xumuaeckux snemeHToB Jl. 1. Menneneeay
C YUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa,
oO11ee YMCIIo 3JIEKTPOHOB U paCHpeIeIeHHUE UX MO AIEKTPOHHBIM CII0SIM);

KJIACCU(UITUPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA; XUMHUYECKHE PEaKIIuu
(Mo 4YMcIy M COCTaBy Y4YacTBYIOIIMX B pEaKUMU BEIIECTB, MO TEMIOBOMY 3(PdeKTy, M0 W3MEHEHUIO
CTENEHU OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB) C OTIOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOILIME XMMUYECKHE CBOMCTBA BEIECTB PAa3IMUYHBIX KIIACCOB,
MOATBEPKJasi ONUCAHUE MPUMEpPaAMU MOJIEKYJSPHBIX YPaBHEHUU COOTBETCTBYIOUIUX XHWMHUYECKHUX
peaKuii C OIOPON HA CXEMBI;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MIPOTEKAaHNUs XUMHUYECKUX IPEBPALICHUNM B PA3IMYHBIX YCIOBHUIX IIOCIE MPEABAPUTEIBHOIO
0OCYKJIEHHS C MeAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYI0 M MOJSPHYKO MacChl BEIIECTB; MACCOBYIO JOJIIO
XUMHYECKOTO AJIEMEHTa M0 GopMyJie COSTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE; MPOBOIUTH
pacy€Tsl 0 YPAaBHEHHUIO XMMUYECKOM peaKuu C OIIOPOM HA aJIrOpUTM;

MPUMEHSATh OCHOBHBIE€ ONEPALUU MBICIUTEILHON NEATENTbHOCTH — aHAJIN3 HCHHTE3,

CpaBHEHHUE, 000011IeHrEe, CcUCTEMaTH3alIns, Kiaccuukanms, BBISBJICHUE
MIPUYHUHHO-CIICICTBEHHBIX CBA3CH — I U3YYEHUS CBOMCTB BELIECTB M XUMHUUYECKUXPEAKLIUM;
€CTECTBCHHO-HAYYHbBIC METOAbl  IO3HAaHHUS  — HaAOIIOJCHHE, HU3MEpCHHE,

MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHblll U MbICIeHHbIN) TIO PYKOBOJICTBOM I1€arora, CIeJ0BaTh
IpaBHJIaM MOJIb30BaHUs XMMHUYECKOH MOCy 101 1 1ab0paTopHBIM 000pYyI0BaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C
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HHCTPYKIHUAMU I10 BBIIIOJIHCHUIO HaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB IO ITOJYYCHUIO I/ICOGI/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPEHCIEHHOMN
MacCcoOBOU ,Z[OJ'IGI\/'I paCTBOpéHHOI‘O BCIICCTBA, INIAHUPOBATH UTTPOBOAUTH XUMHUYCCKUC OKCIICPUMCHTEI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB (aKkMyc, (heHoadTaaeuH,
METWJIOPAHXX M Jp.), HOATBEPKIAIOUIMX KAYECTBEHHBII COCTaB HEOPraHMYECKHUX BELIECTB
(kKauecTBEHHBICPEAKITMH HA HOHBI) ITOJI PYKOBOJICTBOM IIeJarora.

9 KJIACC
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHUX MOHATUI: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CI0)KHOE BEILIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPUILIATEILHOCTD,
CTETeHb OKUCJICHMS, XMMHUYECKas peaklus, XUMUYecKasl CBs3b, mMenniogol 3¢gekm peaxyuu,Mob,
MOJIIPHBIA  00BEM, PACTBOP; DIEKTPOIUTHI, HEIIEKTPOIUTHI, JIIEKTPOTUTHUYECKAS] IUCCOIHAIINS,
peakuuyu HOHHOTO OOMEHa, KaTalu3aTop, XUMuueckoe pasHogecue, oOpamumvle U HeoOpamumbie
peaxkyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU, OKUCIUTENIb, BOCCTAHOBUTEINb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJJIOTponusi, amM¢pOTepHOCTh, XUMHUYECKass CBA3b (KOBaJEHTHasl, WOHHAasi,
MeTaJUIMYecKas), KpUCTANINUECKasl PeIIETKa, KOppo3usi Memaiios, Chiagvl;, CKOPOCmMb XUMUYECKOU
peaxyuu, ipenensHo gonyctumas konneHTpanus (I1/K) Bemecrtsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUN (CM. M. 1) UMPUMEHSTH 3TH
MOHSTHUSA MPU OMMCAHUU BEIIECTB U X MPEBPAICHUN;
UCIIOJIb30BaTh 3HAKU M CUMBOJIBI JJIs (PUKCAIMK Pe3yJIbTaTOB HAOIIOACHUN,COCTABICHUS
(GhopMyJI BEIIECTB U ypaBHEHUH XMUMHUYECKHUX PEAKIIMi, 3al¥CH JTaHHBIXYCIOBHH 3a/1a4.
Hcnonb3oBath 0003HaueHus, uMerommuecs B [lepuonnueckoii cucteme urabiauiie pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEH B BOJE JUIsI BHITOTHEHUS 3aJaHUIN.OMPEIEATh BaJCHTHOCTh U CTETEHb
OKHCJICHUSI XUMUYECKHX IJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOrO COCTaBAa; MPUHAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COSTMHEHUN
C OIOPOI1 Ha oTpesieNieHus], B TOM YHCJe CTPYKTYPUPOBAHHbBIE; BUIBIXUMUUECKOHN CBSI3U (KOBaJIEHTHas,
WMOHHAsI, METAJNINYECKasi)) B HEOPTaHUYECKUX COCAMHCHHSIX; 3aps] MOHA MO XUMHUYECKOW (opmyre;
XapakTep cpeApl B BOJHBIX pacTBOpax KHUCIOT MU IUEIOYEH, mun KpUCmaiiudeckou peutémru
KOHKPEemHOo208ewecmea,
packpeiBaTh cmbica Ilepuoanueckoro 3akona JI.MI. MeHneneeBa W JI€MOHCTPUPOBATH €r0
MOHUMAHUE: OnUChleamsb U Xapakmepuzosams TadnmumuHyro ¢opmy [leprogudeckold CHCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jinuyaTh TMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» U «Io0oyHas
noarpymnna (b-rpymmna)», Manbie u O0JIBIIMENIEPUOIbI; COOMHOCUMb 0003HAYEHUS, KOTOPBIE UIMEIOTCS B
MEePUOANYECKON TalIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX JIIEMEHTOB
(cocTaB W 3apsan smapa, oOIIee YUCIIO IIEKTPOHOB M paclpeiesicHue UX MO SJIEKTPOHHBIM CIIOSM);
00bscHAMb 00IE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB M X COCIMHEHUN
B [IpeJIesIax MajbIX IEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOCHUSIMX aTOMOB;

KJIaCCI/I(bI/ILII/IpOBaTB XUMHYCCKHUEC  JJICMCHTHI, HCOPTaHUYCCKUC  BCIICCTBA,
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XMUMHAYECKHE PeakIiy (110 YHCITY U COCTAaBY YYaCTBYIOIINX B PEAKLIUHU BEIIECTB, 110 TEIIIOBOMY 3D (DeKTy,
0 U3MEHEHHIO CTETICHEH OKHUCIICHUS XUMUYECKHUX JIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME M CICIUPUISCKHEC XUMHUYECKHE CBONCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIas OMUCAHHE NpPHUMEpaMH MOJEKYJSIPHBIX M HOHHBIX YpaBHEHHMA
COOTBETCTBYIOIUX XUMUYECKHAX PEAKIIMIA C OTIOPOIl HAa CXEMBI;

COCTABJIATh YPAaBHEHHSI SJICKTPOJIUTUYECKOM IUCCOLMAIMM KUCIIOT, MIEJI0YeH U COJIeH; MOJIHbIe
U COKpamEHHBIC ypaBHEHHS peaKIMii MOHHOTO OOMEHa; ypaBHEHHs PEaKIIHid, MOATBEPKIAFOIINX
CYIIIECTBOBAHHME T€HETHUECKON CBSA3U MEK/Y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX PEaKIuii;

IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI; BO3MOXXHOCTH IPOTCKAHHUS
XMMHAYECKHUX MPEBPALICHUN TIOCIIE PEABAPUTEILHOT000CYKICHHUS C MIE€JaroroM;

BBIYUCIISITE OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEeHTa o (popMyJie COeMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl M0 YPaBHEHUIO XUMUYECKOM PEaKIMK C OMOPON Ha alrOPUTM;

CJIEZIOBATh MPABUJIaM IOJIb30BAHMS XUMHUECKON MOCYA0H 1 1TaOOpaTOpHBIM 000PYJOBAHUEM, A
TaKXKe IMpaBHJaM OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMUA TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYSHHUIO HCOOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U
YTJIEKUCIIOTO Ta3a);

IOPOBOJIUTH PEAKIMH, MOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IMyTEM XJIOPHI- OpOMUI-, HOAUI-, KapOoHaT-, ¢hocdar-, CHIUKaT-, Cyiabhar-,
THIPOKCHU/I-MOHBI, KATUOHBI AMMOHHUSI M WOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEUICCTB;

IPUMEHATh OCHOBHBIE ONEPAIIH MBICIIUTEIILHON AESTEIbHOCTH — aHAINU3 M CUHTE3, CPaBHEHUE,
00001IIeHre, CHCTEMAaTH3alNI0, BBISIBJICHUE TPUYNHHO-CIICICTBEHHBIX CBSA3EH — JIJIsl U3yUYCHUSI CBOWCTB
BEILIECTB U XMMUYECKUX PEaKIMN; eCTECTBEHHO-HAYYHBIEMETObI O3HAHUS — HAOJII0/ICHNE, U3MEpEHHE,
MOJICTTPOBAHME, SKCIIEPUMEHT (PEaTbHBIN MBICIICHHBIN ).
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TEMATUYECKOE INTAHMPOBAHUE

8 KIIACC

(2 4 B Hememro, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpPEMS)

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbIA
pasgennporpammsl,
M KOIMYECTBO 4acos,
OTBOAUMOE Ha WX
u3yyeHue

Tema 1. XuMuA — Ba)KHas
06J1aCTh €CTeCTBO3HAHUSA U
NMPaKTU4eCKOH
AeATeJbHOCTUYE/IOBEKA

(54)

OCcHOBHOe cogepKaHue

OCHOBHble BUAbI
AeATeNbHOCTU
obyuatowmxca

Pa3nen 1.IlepBoHavanbHble XUMHYecKHe MOHATHS(20 1)

[IpeaMeT xuMuU. Posb Xumuu 8 #u3HU vesno8eka. Xumusi
gcucmeme Hayk. Memodbl NO3HAHUS 8 XUMUUL.

Tenau BellecTBa. dusnyeckue cBoONUCTBA BellecCTB. Ar‘per‘aTHoe

COCTOsAHHE BelleCTB. Yucteie BelleCTBa U CMECH. Crioco6bl
pasaeseHusa cMeceid. Puanyeckre U XUMUYECKHe sIBJE€HUs.
HpI/ISHaKI/I H yCJIOBUA NTIPOTEKAHUA XUMHUYECKUX peaKuHﬁ.

3HAKOMCTBO C npaBUJIaMH 6€30MaCHOCTH U le/léMaMH pa60TbI B

XUMUY€eCKOH 1abopaTopuHu.

JleMoHCTpanum

1. labopaTopHOe 060pyOBaHUE.

2. PaziinyHble BUAbI XAMUYECKOU MOCYbl.

3. O6pasibl BelllecTB.

4. Cnoco6nlI pa3ziesieHus1 cMecelt (GUIbTpOBaHHUE,
BbIapUBaHUe, UCTUJLIALUS, XpoMaTorpadus).
JlaGopaTopHble M IpaKTUYeCKHe PaGoThl
JlabopamopHble onbimoil:

OnuvcaHue dU3NYECKUX CBOWCTB
BellecTB.  Pa3zjenenme  cmecum  C
oMol  MarHuTa. [Ipakmuueckue
pabomvl:

Ne 1. /la6opaTopHOe 060pyOBaHKE U IPHEMbI pAGOThI C HUM.

[IpaBusia 6e30macHON paboOThl B XUMHUYECKOH JTAaGOPaTOPHH.
Ne 2. OuncTKa 3arpA3HeHHOW NOBapPEeHHON conu
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PackpbIBaTh CMBICJ U3y4aeMbIX IOHATHI C TOMOIIBIO [TeJjarora.

PackpbIBaTh poJib XMMUH B IPUPOJE U XKU3HU YesI0BeKa, eé CBA3b C JPYyTUMU
HayKaMHU.

PasnyaTh uKcThIe BelllecTBa U CMeCH; OJJHOPO/IHble U HEOJHOPOJHbIe CMeCH;

PasznuyaTh pusndeckue U XMMHUYeCKHe SIBJIEHHUs C ONIOPOM Ha onpefiesieHus].

OnpeznenaTe NPU3HAKH XUMHUYECKHUX PeaKLMH U yCJIOBUS UX IPOTEeKaHHUS.

CrnesoBaThb IpaBUJIaM 110JIb30BAHUA XUMHUYECKOH OCYA0H U JTJaBOpaTOPHBIM
o60py/l0BaHUEM, a TAK)Ke IPaBUJ/IaM 00pallleHUs C XUMUYeCKUMHU
Bellle-CTBAMMUB COOTBETCTBUH C HHCTPYKIMAMH 10 BbINOJIHEHHUIO
MPaKTUYECKUX PAbOT 10/ KOHTPOJIEM [TeJjarora.

[ln1aHupoBaTh M IPOBOAUTDL XMMHUY€ECKHUH 3KCIIEPUMEHT 110 U3yYEHUI0 U
onucaHuI0 GU3NYECKUX CBOICTB BellecTB, CNIOCOO0B pa3/iesleHus
cMeceliBelllecTB 10/} pyKOBO/JACTBOM Ilefiarora ¢ 06Cyx/ieHleM IJlaHa
paboThI.

HWcnosib30BaTh Npy BHINIOJHEHUH YYeOHbIX 3aZlaHUH U B IIporiecce
HCCJIeI0BATE/IbCKOM JIeATeIbHOCTH HayYHO-TIONMYJIAPHYIO0 INTEPaTypy
XUMHYECKOTO COZlep>KaHus, CIpaBOYHble MaTepHraslbl, pecypcbl UHTepHeTa oA
PYKOBOJICTBOM Ilefiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha
rH}opMaLMI0 U3 YIeOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, FPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN annapaTt Kypca XUMUH



Tema 2. BenrectBa
U XUMHYeCKUe peaKuu
(154)

AToMBbI 1 MoJieKyJibl. XUMHUY€eCKHE 3JIEMEeHThL. 3HaKHU (CUMBOJIbI)
XUMHUYECKHX 3JIeMeHTOB. [IpoCThie U CJIOXKHBIE BEIleCTBa.
ATOMHO-MOJIEKYISIPHOE YYeHUE.

XuMudeckasi GopmyJia. BaeHTHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB. 3dKOH NOCMOSIHCMB8A cOCMagd geujecms.
OTHocuTe/IbHAsA aTOMHas Macca. OTHOCHTEJIbHAsI MOJIEKYJIsIpHas
Macca. MaccoBast 10151 XHMHUY€ECKOT0 3JIeMeHTa B COeJUHEHUH.
dusnveckre U XUMHUYECKUE SBJIEHNS. XUMUYecKas peaKus.
[Ipu3HaKy U yc/I0BUS IPOTEKAHUS XUMUYECKUX PeaKIUH.
XuMHUYecKre ypaBHEHHUS.

TuIbl XHMUYECKHUX peaKIui (CoeMHEeHUs], pa3/I0KEeHHUS],
3aMelleHus], 00MeHa).

3aKOH COXpaHEeHHsI MacChl BEIEeCTB.

M. B. JloMoHOCO8 — y4éHblli-3HYuK10Nneducm.

AemoHcTpauumn

dusnyeckre sBJIEHUSA (pacTUpaHHe caxapa B CTYIIKe, KUIIEHHE U
KOHZIeHCallMst BOJBI U T. [1.).

XuMuyeckue siBJeHUs (FoOpeHre CBEYH, Pa3JIoXKeHHe caxapa,
B3aUMO/IECTBHE CEPHON KUCJIOTHI C XJIOPUJIOM Gapus,
passioxkeHue ruapokcuaa meau(Il), B3anMoelicTBHe xeJsie3a ¢
cepo, B3auMOo/JieiCTBHe KeJjie3a ¢ pacTBopoM couid Menu(Il)).
OmnbIT, WJIOCTPUPYIOLINHA 3aKOH COXpaHEHHUs MACChI.

Na6opaTopHbie U NpaKkTUYeckue paboTbl

Jla6opamopHble onbimbi:

[TpuMepb! GpU3NUECKUX BJIEHUH (IIJIaBJIeHHe BOCKa, TassHUE
JIbAA).

[IprMepbl XUMUYECKUX sIBJIEHUH (MTpOKaMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJeICTBHE MeJia C KUCIOTOH).

Moziesv aTOMOB U MOJIEKY T

MpaKkTnyeckas pabota No3 MpuM3HaKM NPOTEKAHUA XUMUYECKUX
peakumi

BbiqucneHusi

— OTHOCHUTEJIbHON MOJIEKYIIPHON MacChl BEILleCTB;

— MAacCcoBOH JJ0JIK XUMUYECKOTO0 3/IeMeHTA 10 GpopmyJie
CcoeJIMHEeHHUS.

[IpuMeHATDb ecTeCTBeHHO-HAy4YHbIe MeTO/IbI TO3HAHUSA (B TOM YHUCIIe
Hab6JII0ieHre, MO/IeIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONepaLuu
MBIC/IUTEJILHOM JIesITeIbHOCTH (CpaBHEHHUe, KiaccubuKalus) 151 U3ydeHust
Bell[eCTB U XMMHYECKUX PeaKIUi C ONOPOH Ha aJITOPUTM UJIH CXEMY.

PacKpbIBaTb CMbIC/ U3y4aeMbIX MOHSATHUH U 3aKOHOB U MPUMEHSTD 3TH MOHSATHS
NpPU ONMCAaHUHU CBOWCTB BeIl[eCTB U UX NpeBpalleHUul C OMOPOH Ha MJIaH U
KJIIOUEeBbIe CJI0BA.

PazsinyaTh GpU3NUECKHEe U XUMUYECKUE SIBJIEHHUS], 0OBACHSTh UX CYI[HOCTb C TOYKU
3pEeHHUsI AaTOMHO-MOJIEKYJISIPHOTO YYEHHUsI C OMOPOH Ha OTpe/ie/IeHUs U CXEMBI.

OnpezensiTh IPU3HAKU XUMHUYECKHUX PeaKL[U, YCI0BUS UX IPOTEKaHHUS.

OGBSCHATD CYIHOCTb GU3UUECKUX U XUMUYECKHUX SIBJIEHUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO YY€HHUS C UCT0JIb30BAaHUEM BU3yaIbHOH OTOPHI.

KrnaccudrunpoBaTh XuMU4ecKkue peakLiuu (110 YUC/Iy U COCTaBY pearupyoiiux 1
00pa3yIIMXCs BEIIECTB) C OMOPOU HA CXEMBI.

CocTaBisTh GopMyJibl GHHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONIPEJeJIsTh
BAJIEHTHOCTB 110 pOpMyJiaM BeIeCcTB C ONIOPOH Ha aJITOPUTM y4eOHbIX
NeHCTBUH.

PaccTaBaaTh K03¢PHUILMEHThI B YypaBHEHUAX XUMUUECKUX PeaKIUH ¢ onopoil Ha
QJITOPUTM yYeOHBIX JIeUCTBUH.

CrnesoBaTh MpaBUIaM M0JIb30BaHUs XUMUYECKON MOCYA0H U J1ab0paTOPHBIM
060py/I0BaHKEM, A TAK)Ke IIPaBUJIaM 00pallleHHsI C BEIleCTBAMHU B COOTBETCTBUU
C MHCTPYKIMSAMH 10 BBIIIOJHEHHUIO JJAG0PATOPHBIX XUMHUYECKUX OTIBITOB MOZ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 3a/laHUH U B IIpoliecce
HMCCJIe0BATE/bCKON AesITe/IbHOCTU
Hay4YHO-TIOMYJIIPHYO JINTEPATYPY XUMUYECKOT0 COAePXKaHUs1, CIPAaBOYHbIe
MaTepHaJibl, pecypchbl MHTepHeTa o/ pyKOBO/ICTBOM IeJjarora.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
nH}opMaLHI0 U3 YIeOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN annapaT Kypca XMMUH

Paspes 2. BaxkHeiile npeAcTaBUTE/ I HEOPraHUu4YecKux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHaTue 06 oKcuaax

(54)

Bosayx — cMech ra3oB. CocTaB Bo3ayxa.
Kucsopos, — 3/1eMeHT U IPOCTOE Belle-
cTBO. 030H — a//10mponHas modupukayus Kuca10pooa.

Haxoxcael—me Kucjaopoza B npupoje, CI)I/ISI/I‘{GCKI/IE U XMMHU4YECKHue

CBOMCTBA (peaKLUU OKUC/IEHUS], TOpeHue). YCI0BUS
BO3HHKHOBEHHUS U IpeKpalieHus ropenus. [lonsatue

06 OKCHAX.

Cnocobbl noayyeHust Kucaopoda 8 1abopamopuu u
npomeluiieHHocmu. [lpuMeHeHre kucaopoza. Kpyrosopot
KHCJIOPO/Ia B IPUPO/IE.

Tenso0801l 3gphekm xumuueckoll peakyuu, noHsamue o
MepMoXuUMu4ecKoM ypasHeHuU, 3K30- U IHJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmv, y2o1b U MemaH). 3azpsizHeHUe 8030yXa,
€noco6bl e20 npedomspawjeHus. YcuaeHue NapHUK08020
agdekma, paspyuieHue 030H08020 C/05l.

AemoHcTpauumn

BsaumogeiictBue pocdopa, cepbl U Kese3a ¢ KUCJI0POA0OM
(BO3MOKHO MCHOJIb30BaHUE BU/IE00MBITOB).
OnpefiesieHue cofepaHUs KUCI0POAa B BO3JyXe.
OnBbITHI, e MOHCTPUPYIOLLHE YCI0BUS BOSBHUKHOBEHUS U
NpeKpaleHHsa TOpeHUsl.

NabopaTtopHble U NpakTMYeckue paboTbl
JlabopamopHulil onbim:

0O3HaKoMJIeHHe C 06pa3laMi OKCU/IOB.
IIpakmuyeckas paboma:

Ne 4. [lonyyeHue KUCI0POJia, U3yYeHHUE ero CBOUCTB.

Bbi4ucneHusi
— MOJ'IeKyIalHOfI MacCCbl KUCJIOPpOJAa U 030HAa HA OCHOBAHHUH
ATOMHOM MacChl XMMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHATD 3TH MOHATHUSA NIPU
ONKCAaHUU CBOMCTB BEILECTB U UX NpeBPaLeHUH C UCII0/Ib30BAaHUEM ONIOPHBIX
CJIOB U KJIUILE,

XapaKTepu3oBaThb (ONHUCHIBATb)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB B0O3/yxa, GU3NYECKHE U XU-MUYECKHE CBOMCTBA KUCJIO0PO/ia, CIIOCO6BI
€ro MoJIy4eHUs], IPUMEeHEHHUE U 3HAYEeHHE B IPUPO/ie U XKU3HU YesI0BEKA.

CpasHusamb peakyuu eopeHust U Med/1eHHO20 OKUC/AeHUs! C TIPeJBApUTEbHbBIM
o6CyxjeHueM TapaMeTpOB CPaBHEHMUS.

Co6upaTb NpU6GOPHI AJIs TOJIyYEeHHUsT KUCI0po/a (BBITECHEHUEM BOJbI U
BO3/yxa).

PacriosHaBaTh ONBITHBIM MyTEM KUCI0PO/, 10/, KOHTPOJIEM IleJiarora.

Hcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY /LIl COCTaBJIeHHUS] QOPMYJI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XMMUUYECKUX PeaKLUH C yYacTHeM KUCJI0pOAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yxa.

CnenoBaThb paBuJaM 6e30MacHOM paboThbl B JIaG0OPAaTOPUH [TPU UCH0/Ib30BAHUU
XMMHUYECKOH NOCy/bl U 060py/JOBAHMS 0, KOHTPOJIEM [1€J]arora, a Takxe
npaBuJ/IaM 06palleHHUsl C TOPIOYMMHU BellleCTBAMH B OBITY.

[I1aHUPOBATD U OCYLECTBIISATH HA NPAKTHKE XUMHYECKHE IKCIIEPUMEHTBI,
HIPOBOAUTH HAOII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOJCTBOM IleJjarora.

YyacTBOBaTbh B COBMECTHOW paboTe B IpymIle.

Hcnosib30BaTh NpHU BBIOJIHEHUH YYeOHBIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BaTeIbCKOM JlesITeJIbHOCTH Hay4YHO-TIOMYJISIPHYIO IUTEPATYPy
XUMHUYECKOTO0 COZiepKaHus, ClIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa oA
PYKOBOACTBOM Ilefjarora.

BbicTpanBaTh pa3BépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHpOpPMAIHIO U3 yyebHUKA U CIPABOYHbBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO UCI0JIb30BaTh U3y4yeHHbIH MOHATUHHBIN annapaT Kypca XMMHUH



Tema 4. Bogopog.
IoHATHE 0 KMCJI0TaX U COJIAX

(54)

Tema 5. KosinyecTBeHHBbIE
OTHOILIEHUA B XUMHH
(44)

Bozopos — 3JiIeMeHT U IpOCTOe BelecTBO. HaxoxaeHue B
npupoze, Gu3nyecKrue U XUMUYECKHE CBOMCTBaA (Ha mpuMepe
B3aHMO/IEHCTBHUS C HEMETA/UIaMU U OKCHU/JJAMU METAJLJIOB),
npUMeHeHHE, CNOCOObI NOAYYEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

[JemoHcTpauunm

[losryyeHue, cobrMpaHue U pacio3HaBaHUE BOJOPO/a.
T'opeHue Bojopoaa.

B3aumogelicTBue Boopoaa ¢ okcugoM Meau(11).

Na6opaTopHble U NpakTMYeckue paboTbl
Jla6opamopHbwlil onbim:

B3aumo/ieiicTBre KUCJIOT C MeTa/lJIaMU.
IIpakmuuveckas pa6oma:

Ne 5. [TosiyyeHue BOAOpPO/a, U3y4eHHE ero CBOMCTB.

Bbi4ucneHusi
— MOJIeKyJIHpHOfI MacCChbI BellleCTBa Ha OCHOBaHUH ATOMHOMH
MacCCbl XUMHUYECKHUX 3JIEMEHTOB

KosinuectBo BewectBa. MoJib. MosisspHast Macca. 3aKoH
ABorazpo. MosisipHbI# 06'bEM ra3oB. PacuéThl 10 XUMHUYECKUM
ypaBHEHUSIM.

JleMoHCTpanua
O6pas1bl BellecTB KOJIM4ecTBOM 1 MOJIb.

Bbi4ucneHusi

— 06'béMa, KOJIM4Y€eCTBa BelleCTBa ra3a 110 ero usaBeCTHOMy
KOJIMYECTBY BELECTBA UJIU 00 BEMY;

— 06'béMOB ra3oB I10 YpaBHEHHIO peaKIlMU Ha OCHOBE 3aKOHa
O6'béMHbIX OTHOILIEHWH ra3oB
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PackpbIBaTb CMbIC/I U3yYaEMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMCAaHUU CBOMCTB BELLECTB U UX IPeBpallieHUH.

XapakTepu3oBaThb (ONUCBIBATh) GU3NUECKHE U XUMUUYECKHE CBOMCTBAa BOAOPO/a,
Croco6bl ero NoJiy4eHus, IpuMeHeHHe ¢ ONOPOH Ha IJIaH, KPaTKYIO 3alHUCh,
cxXeMmy.

Co6upatb npubop AJ14 NOJy4eHHs BOAOPOJA C UCI0JIb30BaHHEM BU3yalbHON
OInopbl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJIeHHsI GOpPMYJI BELECTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUUECKUX pPeaKIUi ¢ yyacTHeM BOA0OpoJa C
OMOPOM Ha aJITOPUTM.

CrnefoBaTh paBUJIaM 6e30MacHOM paGoThl B 1a6OPaTOPUH IPU UCIOJIb30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/JOBaHUA M0/, KOHTPOJIEM NeAarora., a Takxe
HnpaBu/IaM 00palleHHs C TOPIOYUMHU BELLECTBAMHU B GBITY

[11aHMpPOBATh U OCYIIECTBJISATh HA IPAKTHUKE XMMHUYeCKHEe 3KCIIEPUMEHTBI,
NPOBOJUTD HAGJII0I€HU, [1e/1aTh BBIBOAbI [0 pe3yJIbTaTaM IKCIIepUMEeHTa MO/
PYKOBOJCTBOM Il€Jlarora ¢ 06Cy>kZieHHeM IJIaHa paboTbl, C UCII0JIb30BaHUEM
KJIHLIE.

YyacTBOBaTbh B COBMECTHOU paboTe B rpymIle.

[11aHUPOBATh U OCYIIECTBIIATh HA IPAKTHUKE XUMHYECKHE SKCIIEPUMEHTHI,
HNPOBOJUTb HAGJII0/I€HUS, [ieJIaTh BbIBO/IbI 110 pe3y/IbTaTaM 3KCIePUMEHTA.

Y4yacTBOBaTbh B COBMECTHOH paboTe B rpymnie

PackpbIBaThb CMbIC/ U3yYaEMBIX MOHSATUH U IPUMEHSTb 3TH NOHSATHS, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPHUH JJIs1 pellleHUs] PACYETHBIX 3aJa4 C TOMOILBI0
nezjarora.

BBIUHCIATH MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00 bEM rasa,
Maccy BelliecTBa € ONopoi Ha o6pasel, Ha GOPMY.Ibl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHYECKUX PeaKL Ui ¢ OITOpoil Ha
obpasel, aJIrOPUTM Y4e6HBIX AeHCTBUH: KOJIMYeCcTBa, 00'bEMa, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce peareHTOB UJIH NPOAYKTOB
peakluH.

BbicTpauBaTh pa3BEépHYThie MHUCbMEHHbBIE U YCTHbIE OTBETHI C ONIOPOW HA UH-
dopmanuio U3 yae6HUKa U CIIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO UCII0/Ib30BaTh
W3y4eHHbIH MOHATUHHBINA annapaT Kypca XMMHH C IOMOILbIO TTeJjarora.



Tema 6. Boaa. PacTBopbl.
IlonATHE 06 OCHOBaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJieKyJibl. PU3HuUecKUe CBOMCTBA
BO/bl. AHA/IU3 U CUHME3 — Memodbl U3YYEHUS COCMasa 800bl.
XuMHYecKre CBOUCTBA BObI

(pa3/ioxkeHue, peak MU C HATPUEM, OKCU/IOM KaJIbLIUsl, OKCUI0M
cepel V.

CoctaB ocHOBaHMH. [loHsAAITHE 06 UHIUKATOPAX.

Boda kak pacmeopumens. PacTBopbl. Pacmeopumocmb geujecms
8 gode.

HacwiujenHvie u HeHacbluweHHble pacmeopbl. MaccoBas A0
BelllecTBa B pacTBoOpe.

Posib pacmeopos e npupode u 8 jxcusHu yesoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y OYHCTKA NPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIEKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aHUMOZEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BHU/IeOMaTEPHAJIOB).

PacTBopeHUe BellecTB € pa3IMYHON PaCTBOPUMOCTHIO.
HccneoBaHye pacCTBOPOB KUCJIOT U LieJI04YeH C TOMOLIbIO
HMH/IUKaTOPOB.

JlabopaTopHble U NpaKTU4YecKkue paborTbl

IIpakmuyeckas paboma:

Ne 6. [IpyuroToBJiIeHHE PaCcTBOPOB C ONpeeIEHHON MaccoBOU
JloJlell pacTBOPEHHOI0 BellleCcTBa.

Bbi4ucneHusi
— C UCIIOJIb30BaHHEM ITIOHATHUA «MAaCCOBaAdA 0Jid BellleCTBa B
pacTBOpe»

31

PackpbIBaTb CMbIC/I U3yYaEMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONKCAaHUU CBOWCTB BEIECTB U UX NPEBpallleHUH C IOMOILbI0 eAarora.

XapakTepusoBaTb pU3HYECKHE U XUMHUYECKHE CBOMCTBA BOAbI, €€ POJIb KaK
pacTBOpHUTEJIS B IPUPOAHBIX TPOLIECCAX C ONIOPOH Ha IVIaH U CXEMY.

CocCTaBJISITh YpPaBHEHUS XUMUYECKUX PEaKLUH C y4acTHeM BOJbI C OTOPOH Ha
cxeMy.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3AHHBIX C 3arpsi3HEHUEM
HPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMECEH, MEPHI I10 OXPaHE BOJ,
OT 3arpsi3HEHUs N0CJIe IPEeJBAPUTENBbHOTO CTPYKTYPHUPOBAHHS MaTepHaJa.

[I1aHUPOBATD U OCYILECTBISATH HAa TPAKTUKE XMMUYECKUE IKCIIEPUMEHTBI,
HIPOBOAUTD HAGJIIOJeHHU, e1aTh Bbl-

BO/IbI 10 pe3y/IbTaTaM 3KCIlepUMeHTa 10/, KOHTPOJIEM Ne/iarora, ¢
UCNOJIb30BaHUEM KJIHILE.

CrneoBaTh paBUJIaM 6e30MacHOM paGoThl B 1a6OPaTOPUH IPU UCIOJIb30BAHUU
XMMHYeCKOH Mocy bl ¥ 060pyJ0BaHUA M0/ KOHTPOJIEM NleJjarora.

[IpoBOANTE BBIYMCJIEHUSA C IPUMEHEHHEM NIOHATHA «KMaccoBas 0/ BelljecTBa B
pacTBope» ¢ OnOpoi Ha GOPMYJIBL

Hcnonb30oBaTh NpU BbINOJHEHUH yuyeOGHBIX 3alaHUH U B Ipoliecce
UCCJIe/I0BATEbCKOH 1eATENbHOCTH HayYHO-IONMYJIIPHYIO INTEPATYPY
XMUMHUYECKOTO COZlepKaHMs], CIPaBOYHbIe MaTepHaJibl, pecypchl HTEepHeTa
10/ PYKOBOZCTBOM I1eJjarora.

BbicTpanBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha
MHbOpPMaALUIO U3 y4e6HUKA U CIIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCI0JIb30BaTh U3Y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHUU I1ocj1e
Hpe/iBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaia



Tema 7. OCHOBHBbIE KJIACChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Knaccuduxarnusa HeopraHU4eCcKUX COeJUHEHUH.

OKcHABL: COCTaB, KJ1accupUuKaLus (OCHOBHBIE, KHC/IOTHBIE,
amM@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yeaepoda
Il u okcuda asoma I, HoMeHKJIaTypa. [lo/1yyeHue OKCUJI0B
(B3aMmopeiicTare ¢ BOAOM, KUCNOTaMK, LLeNoHamu).

OcHOBaHMSI: COCTaB, KJaaccudukanus (11e1044 U
HepacTBOPHMbIe OCHOBaHHs), HOMEHKJIATypa.

KucsoTsl: cocTas, KJaccupHUKalysl, HOMEHKIATYypa, GU3NYeCKHe
Y XMMUYeCKHe CBOWCTBA (B3aUMOJEeHCTBHE C OCHOBHBIMHU
OKCH/IaMH COJISIMU Ha IPUMepE COJITHOM U CEPHOU KUCJIOT),
€noco6bl nosy4eHus. P ak THBHOCTH METAJIJIOB.

Couu (cpefHUE): HOMEHKJIATYPA, CNOCOObI NOAYHeHUS,
B3aMMO/IeHCTBHE COJIeH C MeTa//IaMHU, KUCJIOTaMH, IieJI04aMH U
COJIIMH.

['eHeTHYecKasA CBA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX
coeguHeHul. 'eHeTn4eckue paabl. [lonaTHe 06 aMboTepHBIX
IUIPOKCH/IAX Ha IpUMepe [[MHKA U aJJIOMUHUA. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/leicTBUe C KUCIOTAMU U LieJI04aMH.
PasJioxkeHue IpU HarpeBaHUH.

OemoHcTpauunm

06pa3ibl HEOPraHMYECKUX BellleCTB PA3JIMYHbBIX KIACCOB.
B3saumogeicTBre pacTBopa CEPHON KHUCJAOThI C OKCUA0M
meau(1I).

Peakuus HeWTpairu3anuu.

BbITecHeHHe 0HOTO MeTaJljla ;PYTUM U3 pacTBOpa COJIU.

Na6opatopHble U NpakTUYeckue pabotbl

Jla6opamopHbie onvimbl:

B3anMo/ielicTBYE KUC/IOT C MeTalJIaMHU.

[losry4eHne HepaCTBOPHUMBIX OCHOBAaHHH.

B3auMo/iefiCTBHE HepaCTBOPUMBIX OCHOBAHUH C KMCJIOTaMH.
Paznoxenue rugpoxkcuga megu(ll) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. PeunieHue aKkcriepuMeHTaIbHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeIMHEHUN».

BbiyucneHus
— 10 YPpaBHEHUAM XUMHUYECKUX peaKuHﬁ

OrnpezeneHre OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COEAMHEHMH 10 IabIIoHy .
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/IENICHUS.

CocrapieHne GopMyJ1 OCHOBHBIX KJIACCOB HEOPTaHUYIECKUX COSTUHEHUH 1 Ha3bIBAHUE
UX 110 MEXYHApOAHOH U TPUBHAILHOW HOMEHKIIATYPE C HCIOIb30BaHUEM
OIIpE/IeNICHNUS U TaOJIHIBI PACTBOPHMOCTH.

KnaccndunupoBanne n3ydaeMbIX BEIECTB [0 COCTAaBY U CE0UCHEaM € OIIOPOH Ha
OIIPEIENICHNS, CXeMBI ¥ TAOJHIy PaCTBOPUMOCTH.

CocraBieHre TaOIUIBI TEHETHYECKUX PSIOB U cXeMbI «'eHeTndaeckas B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEAUHEHUID 10/ PyKOBOACTBOM II€Aarora.
IIporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOIMCTB
U3YYEHHBIX KJIaCCOB, TPYII BELIECTB, K KOTOPHIM OHU OTHOCSATCS C HCIIOJIb30BaHUEM
cxeMsl «I'eHeTHYECKas B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUUECKHX
COEIMHEHHUI» MO/ PyKOBOACTBOM II€Iarora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUI peaKIuii, WIITIOCTPUPYIOIUX XUMUYECKUE
CBOMCTBA M3YyUCHHBIX KJIACCOB U CNOCOObI NOIYYeHUs BEIECTB U3YUCHHBIX KIIACCOB,
IpyMil, a TAKXKE MOATBEPXKAAONIMX eHETUYECKYI0 B3aUMOCBA3b MEKIY HUMHU, C
OTIOpO#i Ha BepOATIBbHYIO CXEMY B Ka4ECTBE 3pUTEIBHON OMOPHI.

CocrapieHne MOJIEKYISIPHBIX yPABHEHHH PeaKIMii O CXeMaM C IPEeBAPUTETBHBIM
o0cyXIeHreM BbIOOpa pearnpyromux BemecTs.

Brruncnienne 1o ypaBHEHHSIM XUMHUYECKUX PEaKIUi KOJIN4ecTBa, 00bEMa, MacChl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOILYKTOB PEaKIIH 110
ITOPUTMY .

IInarnpoBaHue U OCYIIECTBICHNE HA TPAKTHKE XMMUYECKOTO SKCTIEPUMEHTA 1
HaOJIO/ICHNS TI0J] PYyKOBOJCTBOM yUHTEIIS.

DopMypoBaHUE BEIBOAOB 110 Pe3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BAHHEM
OTIOPHBIX CIIOB.

DopmynupoBaHUE C TOMOIIBIO NIE€Arora 1 BBINOIHEHNE IpaByiI 6€3011acHoil paboTs B
71a00paTOPHH NIPH HCIIOIH30BaHUH XUMUYECKOH ITOCY 1Bl X 000pyIOBaHUSL.
Hcnonp30Banue mpyu BEIOTHEHNH YI€OHBIX 3aJJaHIH U B TIpOIIecce
HCCIIE/I0BATEIBCKOM IESTENBHOCTH HAyYHO-TIOMYJIIPHON JINTEPATypbl XUMUUYECKOTO
COZIepIKaHMs, CIIPaBOYHbIE MaTepHabl, pecypchl FIHTepHeTa, ocymecTBIeHIe BEIOOpa
HOJ PyKOBOACTBOM ITI€AArora.

BricTpanBanue pa3zBEpHyThIX NMCbMEHHBIX U YCTHBIX OTBETOB C ONOPOI Ha
uH(OpMAaIHIO 13 yueOHUKA U CIIPABOYHBIX MATEPHAIIOB, IPAMOTHOE HCIIOJIb30BaHUE
M3yYEHHOTO TOHATHIHOTO anmapaTa Kypca XMMHIH C UCIONb30BaHUEM IUIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. llepuoauyeckuii 3akoH 1 [lepuoguyeckasi cucreMa XuMH4ecKkux 3jieMeHToB /JI. U. MeHe1eeBa.
CTtpoeHue aTOMOB. XUMH4YecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKkiuu (15 u)
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Tema 8. NMepuoanYECKUii 3aKOH 1
Mepuopunyeckan cucrema
XMUMUYECKUX 31eMEHTOB

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

[IepBble MONBITKH KJIAaCCUPUKALMH XUMHUYECKUX 3JIEMEHTOB.
[ToHsTHE O rpyINax CXOAHBIX 3JIeMEHTOB (Le/I0YHbIE U
L1eJI0OYHO3€eMeJIbHbIE MeTaJlJlbl, FaJloreHbl, HHEPTHbIE I'a3kbl).
IsniemeHmbl, Komopble 06pasyom

am@pomepHbie okcudbl U 2uOPOKCUObL.

[leproauydeckuii 3akoH u [lepuoau-dyeckas cucrema
XUMHYecKUx 371eMeHTOoB /. . MenzeseeBa. [leprobl, rpynmsi,
noArpymnmnbl. PU3nyecKuil CMbIC/ MOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMEPOB MePUOA U TPYIIIbI.

CtpoeHue atoMoB. CocTaB aTOMHBIX AZep. H3omonbl.
AnekTpoHBI. CTpoeHHe 3JIEKTPOHHBIX 060JI0Y€K aTOMOB ITEPBBIX
20 xMMUYecKUx 31eMeHTOB [leproanyeckoi cucTeMbl

. U. MengeneeBa.

XapaKTepUCTHKA XUMUYECKOTO 3/IEMEHTA 0 ero MOJI0KEHUIO B
[lepuoguueckoii cucreme /I. U. MengeneeBa.

3akoHOMepHOCMU U3MEHEHUS C80liIcM8 3/1eMEeHMO08 MAblX
nepuo0dos U 21aeHbIX N0O2pynn 8 3d8UCUMOCIU 0 AMOMHO20
(nopsidkoe020) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u llepuoduyeckoti cucmembl
XUMUYECKUX 3/1eMEHMO8 0151 pa3sumust HQyKu U Npakmuku.
J. H. Mendenees — yuéHvlil, nedazoz u epaircoaHuH.

AemoHcTpauum

KopoTkonepuozHas U AJMHHONIepUOUHAsA GOPMBbI
[lepronyecKoil cHCTEMbl XUMUYECKUX 3JIEMEHTOB

. U. MeHnpgesneeBa.

0O3HaKoMJIeHHe C 06pa3laMHi METAIJIOB U HEMETAJLJIOB.

Na6opaTtopHbie U NpakTU4eckue paboTbl

JlabopamopHblil onbim:

BsaumogelcTBHE THAPOKCHAA IIMHKA C pACTBOPAMHU KHUCJIOT U
niejo4yen
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PackpbIBaTb CMbICJI TEPHOJUYECKOT0 3aKOHA 110/, PyKOBOJCTBOM IleJjarora.

[ToHHMaTb CyLeCTBOBaHUE TEPHUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaZiUYyCOB aTOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX
CoeJMHEHUH OT MOJIOXKEHUS B IEPUOANYECKOM CHCTEME U CTPOEHHUS aToMa C
UCNOJIb30BAaHUEM CXEM U TABJIMLI.

YcTaHaB/IMBATh CBSA3b MEX/Y I0JI0KEHUEM 3JIEMEHTA B IEPUOUYECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsiJ spa, 00Llee YUCI0 JTEKTPOHOB U
pacrpe/ie/ieHHe UX 10 3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[TporHo3upoBaTh XapaKTep U3MEHEHUS] CBOMCTB 3/JIEMEHTOB U UX COEJUHEHHUH 110
rpynnam v nepuozam [leproanyeckoil cUCTEMBI € TOMOILBIO [IeJarora.
XapaKTepu30BaTb XUMHUYECKHE 3JIEMEHTHI NEPBBIX TPEX NEPHUO/OB, KaIus,
KaJIbLIMS M0 UX noJsioxkeHuo B [lepuoaudeckoit cucreme /I. U. MeHeneesa.

CrnenoBaThb MpaBuaM 6e30MacHON paboThI B JIJAGOPATOPUH NMPU UCTIOJIb30BAaHUH
XUMHUYEeCKOH MoCy/ibl U 060pyI0BaHUSA 110/ KOHTPOJIEM ITeiarora.

BricTparBaTh pa3BépHyThIe MUCbMEHHbIE H YCTHBIE OTBETHI C OIOPOM Ha
nHdopMaLHIo U3 yIe6HUKA U CIPaBOYHBIX MaTEPHAJIOB, FPAaMOTHO
UCI0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHUH [1ocjie
CTPYKTYPHUPOBAaHUSA MaTepHasia C UCII0Ib30BaHUEM KJIUIIE.

Hcnonb3oBaTh NpU BINOJIHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6GHHKa [OoCIie
CTPYKTYpHUpOBaHUs MaTepuaJa, CipaBoyHble MaTepuabl ([lepuoguieckyro
CUCTEMY XMMUYeCKUX 371eMeHTOB /. U. MeHzesieeBa, TabIMLy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUH PSAJL HANPsDKEHUH
MeTaJjoB).

Hcnonb30BaTh NpHY BEINOJHEHUH yUYeGHBIX 3a/JaHUH U B IpoLiecce
HCCJIe/I0BATEbCKOM ZiesiTeIbHOCTH HayYHO- MO IIPHYIO JIMTEPATYPY
XMUMHUYECKOTO COJIepKaHusl, CIpaBOYHble MaTepHasIbl, pecypcbl UHTepHeTa mop,
PYKOBOJCTBOM IleZjarora



Tema 9. Xumunueckas csasb.
OKucnuTenbHo-
BOCCTaHOBUTE/IbHbIE peakuumn

(84)

9 KIIACC

JsekmpoompuyamesbHOCMb ATOMOB XUMUYECKHUX 3JIEMEHTOB.
XuMuveckasi CBsi3b (MOHHas1, KOBaJIeHTHas I0JIsIpHas U
KOBaJIEHTHasl HeMoJIsIpHasi).

CreleHb OKHCJIEHUS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakniuu (OBP). [Ipornecchr
OKHCJIEHHS U BOCCTAHOBJIeHUS. OKUCIUTEN U BOCCTAHOBUTEJIH.

[OemoHcTpauunm
OKHCIUTENIbHO-BOCCTAaHOBUTEJ/IbHbIE PEAKIIMU: TOPEHUE,
peaxKu pasaoKeHus, CoeJUHeHUs

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

PackpbIBaTb CMbIC/ U3yYaeMbIX IIOHATHH 10/, pYKOBOACTBOM IeZarora.

OnpefiensiTb BUA XMMUUYECKOU CBSI3U B COEJUHEHUU C UCIIOJIb30BAaHUEM CXEM.

OnpefensiTh CTeNEHb OKUCIEHUS] XMMUYECKOT0 3J1eMeHTa 110 popMy.ie ero
coeIMHEHH C HCMOJIb30BaHUEM a/IFOPUTMa.

OnpefenisiTb 3/1eMEHT (BELECTBO) — OKUCIUTEJb U 3JIeMeHT (BEILECTBO) —
BOCCTAHOBUTEJIb.

OGBSCHATD CYLIHOCTb NPOLECCOB OKUC/IEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIAATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U NPUHATHIX
3JIEKTPOHOB.

CoCTaBJISITb YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHON peaKIuy Mo
JITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEbHON peaKLHH.

Hcnonb30BaTh NpHY BEINOJHEHUHU y4eOHbIX 3a/laHUH TeKCThI yieGHMKa 1ocie

CTPYKTYypUPOBAHHsI MaTepUaJsia, ClIpaBOYHbIE MaTepHaJIbl (IEPHUOAUYECKYIO
CUCTEMY XMMHYECKHX 371eMeHTOB [|. U. MeHiesieeBa, TaGJIMIy PACTBOPUMOCTH
KHUCJIOT, OCHOBaHHH U coJiell B BOJIe, 3JIEKTPOXUMHUYECKHUH Psifi HANPsKEHU N
MeTaJlJIOB).

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIA pasgen
nporpammbi,

M KO/IMYECTBO 4acoB, 0TBOAUMOE
Ha WX usyyeHue

OcHoBHOe cogeprKaHue

OCHOBHbIe BUAbl AeATENIbHOCTU
obyuarowmxca

Paspes 1. BenjecTBO U XUMHYeCcKHe peakuuu (17 4)
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IloBTOpEHME U yriyO/IeHHe
3HAHU# OCHOBHBIX pa3/jie/ioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3aKoH. [lepuogruyeckas cucTeMa XMMUY€eCKUX
aneMeHTOB /I. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBLIX TPEX
MePUO/I0B, KaJlUsl, KaJbLUsl U UX

coeZilMHEHUI B COOTBETCTBUH C MOJIOKEHHUEM 3JIEMEHTOB B
NepUoANYeCcKO cUcTeEME U CTPOEHUEM UX ATOMOB.
Knaccudukanus 1 HoOMeHK/IaTypa HEOpraHUYeCKUX BELECTB
(MexxayHa-poJiHasA U TpUBUAJIbHAsA). XUMHUYECKHE CBOMCTBA
BEIEeCTB, OTHOCSLIUXCS K pa3/IMYHbIM KJ1accaM HeOpraHU4YeCcKUux
coeIJMHEeHUH, UX TeHeTUYecKasi CBSI3b HEOPraHUYeCKHUX BeLeCTB.
CTpoeHue BelleCcTBa: BUJ bl XUMUY€ECKOM CBSI3U U TUIbI
KPHUCTAUTMYECKUX PEIIETOK. 3d8UCUMOCMb C8OlICME 8eujecme om ux
cmpoeHusl.

JeMoHCTpauumn

1. Mosent KpuCTa/LJIMYECKUX PEIIETOK HEOPraHUYEeCKUX BEILleCTB.
2. KopoTkonepuoiHas ¥ AJTMHHONIEpUOAHAS GOPMBbI
[leproanyeckoi cCUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XUMUYECKUE 3JIeMEHTHI IEPBbIX TPEX NEPUOJ0B, KaJIUS U
KaJIbLiUsl 110 UX [oJI0XKeHUIo B [lepuoguyeckoii cucteme /l. U. MeHiesieeBa ¢
0OMOpPOU Ha AJITOPUTM.

KnaccudunupoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BeleCTBA U3yYeHHbIX
KJIACCOB C ONOPOM Ha CXeMY, TabJIHULY PAaCTBOPUMOCTH.

OnuchIBaTh 06LIMe XUMUY€eCKHe CBOMCTBA BELEeCTB Pa3/IMUHbIX KJIACCOB,

MO TBEPXKAATb CBOMCTBA IpUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMUYECKUX PeaKL Ui ¢ onopoit Ha cxeMy.

OnpesensiTh BUJ XUMUYECKON CBSI3U U TUI KPUCTAIMYECKON PELIETKU
BelllecTBa C OIIOPO Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BELECTB B 3aBUCUMOCTU OT UX CTPOEHUS MocCjie
npeJIBapyuTebHOTO pa36bopa.

BbicTpauBaTh pa3BEépHYyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OMIOPOU Ha
MHPOpPMaIUI0 U3 yIeOHUKA U CITPABOYHBIX MAaTEPHUAJIOB, FPAMOTHO
KCII0JIb30BaTh U3yUYEHHbIN NOHATUHNHBIN annapaT Kypca XMMHH.

HWcnosib30BaTh NPH BHINIOJIHEHUH YYeOHBIX 3aIaHUH U B ITpoIecce
Hccie0BaTe/bCKOM AeATeIbHOCTH HAyYHO-IONMYJISIPHYIO JIMTEPATYPy
XMMHYECKOro Co/iepKaHusl, ClIpaBOYHble MaTepuaJibl, pecypcbl UHTEpHeTa
10/ pyKOBO/ICTBOM Ile/iarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudukanus XuMU4ecKUX peaKijui [0 pa3JIMuHbIM IPU3HAKaM
(Mo uKcy ¥ cOCTaBy YYacCTBYHOLIMX B PEAKIIUU BEIIECTB, N0
mensi08oMmy agdexkmy, no usMeHeHur cmeneHell OKUCAeHUs
XUMUYECKUX 3/1eMeHMO08, N0 06pamumMocmu, no y4acmuio
Kamaauszamopa,).

IK30- U 3HdOMepMuYecKue peakyuu, mepMoxuMu4ecKue ypagHeHus.
ToHsimue o ckopocmu Xumuyeckoii peakyuu. [loHssmue 0 20M02eHHbIX
U zemepo2eHHbIX peakyusix. [loHsimue 06 06pamumblx

U Heo6paMuUMbIX XUMUYECKUX peakyusix. [loHsmue o XumMuyeckom
pasHosecuu. Pakmopbl, 8ausOWUE HA CKOPOCMb XUMUHECKOU
peakyuu u nooxceHue XuMu4ecKko20 pasHo8ecCusl.
OKUCIUTENBHO-BOCCTAHOBUTE/IbHbIE PEAKI[UH (3JIEKTPOHHBIH
6aslaHC OKHUCJIUTENbHO-BOCCTAHOBUTENBHOMN peaKIyu).

JleMoHcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM PEAKIIUU OT Pa3TUIHBIX
daxTopoB.

2. Bo3pelicTBre KaTaM3aToOpa Ha CKOPOCTb XUMUUYECKOH peaKLUH.
3. [I[puMepb! HEOGPATHUMBIX U 0OGPATUMBIX PEAKIUH.

4. CMelleHYe paBHOBECHUS] XUMHUY€ECKON peaKI M.

Buruucaenus
— KOJIMYeCTBa BelllecTBa, 06'b&Ma U MacChl peareHTOB WU
MPOAYKTOB 10 YPaBHEHUSIM XUMUYECKUX PeaKLUi

PackpbIBaThk CMbIC/ H3y4aeMbIX HOHSATUHN U IPUMEHSTh 3TH NOHATHS IIPH
ONKCAaHWU CBOMCTB BellleCTB U UX MpeBpalleHUH.

KnaccupunupoBaTb XUMUYECKHEe PEAKI[UU 10 PAa3JIMYHBIM IPU3HAKaAM.

YcTaHaBJMBATb 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU PEAKI[UU OT Pa3IMYHbIX
$aKTOPOB N0/ PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUSA XUMHUYECKUX TPeBPaleHUH B
Pa3/IMYHBIX YCIOBUSX I10C/Ie NPeABAPUTENbHON PaboThI.

OnpefensiTb OKUCJAUTEb U BocCTaHOBUTeJb B OBP.

CocTaBJ/ISITh 3JIEKTPOHHBIN GaJIaHC peaKIuy.

[Ipor3BOANTDL BEIYUCAEHHUS 10 XUMHUYECKUM YPaBHEHUSIM 110 aJITOPUTMY.

BricTpanBaTh pa3BEépHYThIEe MHUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
MHOpMALHIO U3 Y4eOHUKA U CIIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNnapaT Kypca XMMHUHU ocJie
Mpe/BapUTEIbHOT0 CTPYKTYPUPOBaHUs MaTepHasa.

Hcnosib30BaTh MPHU BBINOJHEHUN Y4e6OHBIX 33JJaHUH U B Ipoliecce

HCC1e0BaTebCKOM AeATeIbHOCTH Hay4YHO-NIONYJIAPHYIO JIUTEPATYpy
XUMHUYECKOTO0 COiep>KaHMs, CIpaBO4YHble MaTepHabl, pecypcbl UHTepHeTa
nocJie KOHCY/IbTallUU € IefjaroroM.
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Tema 2. JsieKTpoauTHYECKasA
Aucconranusa. XuMu4yeckue
peaknuu B pacTBOpax

(84)

Teopusl 3/IEKTPOJTUTUYECKON AUCCOLUALMH. DIEKTPOJUTHI U
HeaJIEKTPOJINThL. KaTHOHBI, aHUOHBL. MexaHu3m duccoyuayuu
seujecms ¢ pasAuvHsIMu gudamu xumuveckol cesizu. CmeneHs
duccoyuayuu. CUIbHBIE U C/1a0ble 3JEKTPOJIUThL

Peakijuu HOHHOT'0 06MEHA, YCI0BUSA UX IpOoTeKaHUs. MOHHbIE
ypaBHEHUs peaKLHii.

XuMuYecKre CBOMCTBA KUCJIOT, OCHOBAaHMH U COJIEH B CBETE
npe/CTaBJeHUH 00 3JIEKTPOJIUTHYECKOH Jucconuanuu. Cpeaa
pactBopa. [IoHsITHE 0 TUAPOJIH3e COJe.

KauecTBeHHble peaKl[i1 HAa KATHUOHBI

Y aHUOHBI : XJIOPUJ-, 6POMUJ, HO3U[-, Cy1bdaT-, KApOOHAT-,
cusMKaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHUS,
MarHus, KaJablMs, aJIIOMUHUE, )Kese3a 2+, 3+ , IMHKa,
MPUCYTCTBYIOIHE B BOJJHBIX PACTBOPAX..

JleMoHCcTpanuu

JJieKTpUYecKasi TPOBOJUMOCTb PACTBOPOB BELIECTB; IBHXKEHHE
HOHOB B 3JIEKTPUYECKOM I10JIE.

ONBITHI, ULTIOCTPUPYIOLIME IPU3HAKYU IPOTEKAHHUs peaKIui
WOHHOT'0 06MeHa.

OnbITHI O ONpeJieIEHHI0 CPeibl B pacTBOpax coJiell (xaopuja
HaTpus, Kap6oHaTa HATPUS, XJIOpU/Ia [IMHKA).

JlaGopaTopHble U IpaKTHYeCKHe

pa6oThbl

JlabopamopHulil onbim:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOpax 3JIeKTPOJUTOB:
cyabdata meau(Il)

Y 1[EJ109H, KapOoHaTa HATPHS U COJITHON KHUCIOTHI, peaKIus
HeWTpasu3alnuy MexAy THAPOKCU0M KaJlis U COJISTHOM KUCJIOTOM.
Ne9. KauecTBeHHble peaKLumMn Ha MOHbI B pacTBOpe.

IIpakmuyueckas paboma:
Ne 1. PemieHue skcnepyuMeHTaIbHBIX 3374 10 TEME.

Buryucaenus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKL 1l

PacKpbIBaTh CMbIC/I U3y4aeMbIX IOHSITHH, @ TAKXKe CMbICJI TEOPUHU
3JIEKTPOJINTUYECKOH AUCCOLMALIMY C OLIOPOX HA CXEMBI.

OGbSICHATH IPUYHHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C [IOMOIIBIO IeAarora.

CocTaBJAATh YpPAaBHEHUA JUCCOLMALIMN KUCJIOT, leJIo4Yel U coJlel, ToJIHbIe
Y COKpalliéHHble HOHHbIE YPaBHEHUS XUMHUUECKUX PeaKIIMi HOHHOTO
o6bMeHa.

[l1aHMpPOBATb M OCYLIECTBJAATD HA IPAKTHKE XUMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAabJII0/JeHHUs, Zie/1aTh BbIBOAbI 110 pe3yJibTaTaM 3KCIepUMeHTa
MocJie Ipe/iBapuTeJbHON paboThIL.

CrnenoBaThb MpaBuJIaM 6e30MacHON paboThl B TaGOPAaTOPUU TPU
HCI0JIb30BAaHUU XMMHUYECKOH OCY/IbI U 060PyA0BAHUS 10/ KOHTPOJIEM
nejiarora.

[Ipou3BOANUTE BEIYMCIEHHUS 10 XUMUYECKHUM YPAaBHEHHUSAM.

BreicTparBaTh pa3BépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOM Ha
rHopMaLMI0 U3 YIeOHUKA U CIIPABOYHBIX MaTEPHAJIOB, FPAMOTHO
WCI0J1b30BaTh U3y4YEeHHbIH OHATUHHBIN annapaT Kypca XUMHUU [1ocjie
NpeJBapUTEIBHOTO0 CTPYKTYPUPOBAHUS MaTepHaIa.

Hcnonb30BaTh NpU BEINOJHEHUH YUe6HBIX 3a/JaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeATEIbHOCTH HAYYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHUYECKOI0 COZepaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
10CJIe KOHCYJIbTAIUHU C 1€JaroroM.

Paspen 2. HemeTasu1bl M UX coeJUHeHUA (24 4)
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Tema 3. O61mas
XapaKTepUCTHKA XUMUYECKHUX
3jieMeHTOB VIIA-rpynnsl.
l'asoreHs!

(44)

061as XapaKTepUCTHKA rajoreHoB. 0COGEHHOCTH CTPOEHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE /IJisl HUX CTelleH!
okucyeHus. CTpoeHue U GpU3UUECKHEe CBOWCTBA NPOCThIX

Bell[eCTB — rajioreHoB. XMMHUYeCKHe CBOHCTBA HA MpUMepe XJIopa
(B3auMoJelcTBHE C MeTa/IaMH, HeMeTalJIaMU (BOJIOPOJIOM U
KHUCJI0pOoZoM), wjeso4amu). XopoBogopoz. CossiHasi KUC/IOTA,
XUMHYeCKHe CBONCTBA, hoy4YeHue, TpuMeHeHre. KauecTBeHHbIE
peakIyy Ha rajoreHu/i-uoHsl. Jelicmsue x10pa u x10pogodopoda Ha
op2aHu3M Yes08eka. BaxxHeuIre XJI0puibl U UX HAXOXKAEHUE B
HpUpoJe.

JleMoHCcTpanuu
BI/I[[eOMaTepI/IaJIbI: raJIOreéHbl U UX COE/JUHEHUA.
06pa3sIbl XJIOPU/IOB.

JlabopaTopHble U NpaKTUYeCKHUe paGoThI
JlabopamopHulil onbim:

PacnosHaBaHue XJIOPUA-HOHOB.

Ilpakmuyueckas paboma:

Ne 2. [Tony4yeHue CONSTHOU KUCIOThI, U3y4yeHUe eé CBOUCTB.

Bovruucaenus
10 ypaBHEHUSIM XMMHUYECKHX peaKIuil.

O6bACHATD 0611 e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJLJIOB U UX
coeJMHEHUH B NpeJie/iax MaJbIX IEPUOJOB U IJIaBHBIX NOATPYII
[leprouuecKol CUCTEMbI XUMUYECKUX 3JIEMEHTOB C yYETOM CTPOEHHUS UX
aTOMOB C UCN0JIb30BAaHHUEM CXEMBI.

XapakTepu3oBaTb pU3HYECKHE U XUMUUYECKHE CBOMCTBA IPOCTHIX BELIECTB
raJloreHoB (Ha IIpUMepe XJ10pa) U CI0XKHBIX BellecTB (XJ10pOBOAOPOJA,
XJIOpU/iA HATPUs1), CIOCOBBI UX OJYy4YeHUs], IPUMEHEHHUE U 3HAaYEeHHE B
NPHUPOJE U )KU3HU YeJI0BEKA I10CJIE CTPYKTYPUPOBAHHUS MaTepUaJa.

Onpefie/isiTh raJIOreHU/-HOHBI B PACTBOPE C UCN0JIb30BAHUEM TaBJIUILbI
"XapakTepHble peaKLlUy HA aHUOHBI".

[I1aHMPOBATh U OCYLIECTBJ/ISATh HAa TPAaKTHKe XUMUYECKHE IKCIEPUMEHTHI,
MPOBOAUTE HAGJIIO/IEHNS, ZIeIaTh BbIBOJBI 110 pe3ysIbTaTaM 3KCIepUMeHTa
nocJjie npe/BapUTeJbHOM paboThI.

Tema 4. O61masa
XapaKTepUCTHKAa XUMUYeCKHX
asieMeHTOB VIA-rpynnsl. Cepa
u eé coeguHeHuA (5 4)

061as xapakTepucTuka 3eMeHToB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHS] AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /ISl HUX CTeleH!
okucseHus. CTpoeHne U pusnyeckre CBONCTBA NPOCTHIX

Bell[eCTB — KHUCJI0POJA U CEPBI.

AnnoTrponHble MoaubUKaMK KUCIOPOAA U CePbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMozeiicTBre ¢ HeMeTaIaMU - BOAOPO/IOM U
KHCJIOPOJIOM, MeTa/lIaMH, KOHIIeHTPUPOBAaHHBIMU a30THOU U
cepHO# KucsoTaMu. CepoBOZOPOJ, CTpoeHUe, U3nIecKre

O6BSACHATH 06IIMie 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/ieMeHTOB VIA-
IPYNIbI U UX COeJMHEHUN
C y4€TOM CTPOEHHsI UX aTOMOB C OIIOPOY Ha cxeMy "Mi3MeHeHHe paJjuyCcoB B
noArpymnmnax".

XapakTepu3oBaTb pUsHYeCcKHe
Y XMMHYeCKHe CBOWCTBA IPOCTOTrO BELIEeCTBA CEPhI U €€ COeIMHEHNUN
(cepoBozOpPO/a, OKCHU/0OB CEPbl, CEPHOUM KHUCIOTHI, Cy/IbYaTOB), CIOCOOBI UX
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Y XMMUYeCcKHe CBONCTBa (KUCJIOTHbIE U BOCCTAHOBUTEJIbHBIE).
Okcu/ibl cepbl KaK MpeACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas
KHUCJI0Ta, U3nyecKre U XMMUYeCKHUe CBOMCTBA (061 He Kak
npeACTaBUTEJIS KJIacca KUCJIOT U cneyuguyeckue), IpuMeHeHUe.
CepHHCTast KUCIOTA.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIUL/IEHHO20 CNOCO6a
nosyyeHusl cepHoll Kucsi0mol. Annapamel U npomekarowjue 8 Hux
npoyeccs! (Ha npumepe npousgodcmea cepHoll Kucsaomol).

CoJii cepHOM KHCJIOThI, KA4eCTBeHHas peakius Ha Cy/ibdaT-HoH.
HaxoxxieHue cepbl ¥ e€ coeJUHeHUH B mpupojie. Xumuieckoe
3azpsizHeHUe oKpyscaloueli cpedbl coeQUHEHUSAMU cepbl (KUCAOMHble
dooicdu, 3azpsizHeHue 8030yxa U 80006M08), cnocobbl e20
npedomaspaujeHus.

JleMoHCcTpanuu

Kosnexkuuu (BujieoMatepuralibl): cepa v eé coeJHHEHNUs.
O6yryiMBaHUe caxapa o/ AeldcTBUeM KOHLLEHTPUPOBAHHOM cepHOM
KHUCJIOTBI.

JlabopaTopHble U NpaKTU4YeCKUe PaboThI

Jla6opamopHbie onbimbl:

O6Hapy:xeHHUe cy/ibPaT-UOHOB.

B3auMogelicTBue pa36aBieHHOU CEPHOM KUCIOTHI C LUHKOM.
Buiyucaenus

10 YpaBHEHUAM XUMHUYECKUX PeaKINH

MoJIy4eHUs], IpUMeHeHNe U 3HaYeHHe B IPUPO/Je U )KU3HHU YesloBeKa C
OIOpOH Ha CXeMy U IJIaH.

OnpefensTb HajJn4yue CyJ1bPaT-MOHOB B pacTBoOpe.

OGBACHATD CYIHOCTb 3KOJIOTMYEeCKUX NP06JeM, CBS3aHHBIX € NepepaboTKoi
coeJlMHEHUH cepbl OCJIe CTPYKTYPUPOBaHUs MaTepHala.

[l1aHKUpOBAaTh M OCYIIECTBJAATh Ha NPAKTHKE XUMHUYECKHe SKCIIepUMEHTHI,
POBOJUTD HAOJII0/IeHUS, [ieJIaTh BbIBO/ABI 110 Pe3y/IbTaTaM IKCIIepUMEHTa.

CrnesoBaThb paBUJIaM 6e30MacHON paboThI B IaOOPATOPUU IPU
HCNO0/Ib30BaHUH XMMHUYECKOH NOCy/1bl M 060pYJ0BaHUA M0J] PyKOBO/ACTBOM
nejarora.

[Ipon3BOANTE BBIUHUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSIM 110 aITOPUTMY.

HWcnosib30BaTh NpH BHIIOJHEHHH YYeOHbIX 3a/JaHUH TEKCThI YIeOHHUKA,
cnpaBo4YHble MaTepHaJbl ([leproguyecKyro cUCTeMY XUMUYECKUX
asemeHTOB /I. U. MeHies1eeBa, TA6IMLy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHMH M COJIEN B BOJE, 3JIeKTPOXUMHUYECKUH pAJ| HapSX)KeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BHIIIOJIHEHUH yUeOHBIX 33/laHUH U B IIpoliecce
HCC/1eJ0BaTe/IbCKOM e Te/IbHOCTH HayYHO-NOMYJ/IAPHYIO JIMTepaTypy
XUMUYECKOI0 COZiepP>KaHusl, CIPaBOYHbIe MaTepHaJIbl, pecypcbl MHTepHeTa
MocJie KOHCY/IbTALMH C [1eJarorom
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Tema 5. O61masa
XapaKTepHUCTHKa XMMHYeCKHUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(79)

061as xapakTepucTHKa 31eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [JIsl HUX CTeNeH!
OKHCJIEHHS].

A3zoT, pacipocTpaHeHuUe B IpUpojie, GU3UUYECKHE U XUMUYECKHEe
cBoiicTBa. KpyroBopot a3ota B npupo/e.

AmMMuak, ero pusnvecKre ¥ XMMUYeCKHe CBOWCTBA, MOJIy4YeHHe U
npuMeHeHue. CoIM aMMOHUS, UX pU3UYECKHEe U XUMUYECKHe

CBOﬁCTBa, NnpruMeHeHue. KadectBeHHas peaKnud Ha MOHbl aMMOHHUA.

A30THasl KUCJI0Ta, eé pu3nyecKre U XUMHUYeCKHe CBOMCTBA (06Liue
KaK NpeJCTaBUTeJIs KJIacca KUCJIOT U cneyuguveckue). Asomucmas
Kucsoma. Hcnob308aHue HUMpamos u coJieli aMMOHUSI 8 Kayecmae
MUHEPAIbHbIX y00OpeHUll.

XuMuyeckoe 3arpsdA3HeHue Opr}KaIOHLefI cpeAabl COEJUHEHHUAMU
a3oTa (KUCJOTHbIE JIOXK/IH, 3arpsi3HEHNE BO3/1yXa, TOYBBI U
BOJIOEMOB).

docdop, arrompontuvie modupukayuu gocpopa, pusndeckue U
XUMUYeCKHe CBOMCTBA.

Okcug pocdopa(V) u dpochopHas kucioTa, GUsndecKue u
XUMU4YeCKHe CBOMCTBA, hos1yveHue. KauecmeeHHas peakyus Ha
docham-uoHoi.

Hcnosvzosanue gpochamos 8 kauecmee MuHepa1bHbIX y0o6peHuli.
3arpsisHeHUe NPUPOJHBIX BOJ0EMOB PpocdaTamu.

JleMOHCTpanuu
Konneknuu: dpocdop u ux coefuHEHUS.

B3aHMOAeﬁCTBHe KOHHEHTpHPOBaHHOﬁ A30THOM KHCJIOTHI C MeAblo.

JlaGopaTopHble M NpaKTU4YeCKUe paboThbl

JlabopamopHbie onbimbl:

1. BzauMopelcTBHE coJieli aMMOHHUS C LET0YbIO.

2. O3HaKOMJIeHHE C 06pa3aMH a30THBIX U pOCHOPHBIX yA06PEHUH.
IIpakmuyueckas paboma:

Ne 10. [Tony4yeHne aMMHuaKa, U3y4eHHe ero CBONCTB.

Buryucaenus
10 ypaBHEHUSIM XMMHUYECKHX peaKI Ui

O6BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIBI U UX COeJUHEHUH € YYETOM CTPOEeHUs] UX aTOMOB.

XapakTepu3oBaTbh pu3nUecKre U XUMHUYeCKHe CBOMCTBA IPOCThIX BEll|eCTB
asoTa 1 pocdopa U Ux coeiuHeHUHN (aMMHUaKa, coleit aMMOHMUS, a30THOHU
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO KUCIOTHI,
docdaToB), criocobbl UX NOTyYeHUs], IPUMeHeHHe U 3HaueHHe B Ipupo/je
Y J)KU3HU YeJsloBeKa C UCI0JIb30BaHUEM CXEMBI.

OnpezensiTb HOHBI aMMOHHUA U pochaT-UOHBI B paCTBOPE C UCI0JIb30BaHUEM
Tab/uLbl "XapakTepHble peaKlud Ha KaTUOHbI U aHUOHBI".

O6BACHATD CYIIHOCTb 3KOJOTMYEeCKUX NP06JeM, CBA3aHHBIX C HAX0X/jeHHeM
coeJMHeHUM a30Ta U docdopa B OKpyxarwlleil cpefe.

[11aHMpPOBATE U OCYIIECTB/IATE HA NPAaKTHKe XUMHUYECKHe SKCIIePUMEHThI,
IPOBOJUTE HAGJIIOJeHHS, ZieJIaTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIepU-MeHTa.

CienoBaTh MpaBUJIaM 6e3011acHOM paboThI B JaG0OPaTOPUU MTPH
HCI0JIb30BaHUU XUMHYECKOU MOCY bl ¥ 060PYJOBAHMUS.

[Ipon3BOANTE BEIYMC/IEHUS 10 XUMHUYECKUM YPaBHEHHUSAM.

HWcnosib30BaTh NpH BBIITOJTHEHUH YYeOHBIX 3a/laHUH TEKCThI yYe6HUKA,
CIIpaBOYHbIE MaTepHasbl (IePUOAUIECKYI0 CUCTEMY XUMHUYECKUX
aseMeHTOB /I. . MeHzeeeBa, TabGIHUIy paCTBOPUMOCTH KUCIIOT,
OCHOBAHUU U COJIEH B BOJE, 3JIEKTPOXUMHUYECKUH pA/J| HAIPSXKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBINOJIHEHUH YYe6OHBIX 3a/JlaHUH U B IIpoliecce

HCCJIeI0BATENbCKOH JIeITeIbHOCTH HAyYHO-NIONYJ/ISPHYIO JIUTEPATYPY
XMMHUYECKOTO COJIepPKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJIbTallUHY C e/JaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMHUYECKHMX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHMH U UX

Yrjepop, a/uIoTponHble MOogUGHKALMK rpaduT, aMas.
B3auMo/elcTBYE C MeTa/lJIaMH, HEMETAJIaMH,
KOHLEHTPUPOBAaHHBIMU a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IPUpPoAe, U3UYeCcKHe U XUMUYECKHe

O6'BSICHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JieMeHTOB [VA-
IPYIIBI U UX COeJUHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTbh pu3udecKre U XUMHUYeCKHe CBOMCTBA IPOCTHIX Bell|eCTB
yrJlepofia ¥ KpeMHHUs U UX coeJJuHeHUH (OKCHU/0B yTrepoAa, yroJbHON
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coeMHeHuUs
(84)

cBoiicTBa. Afcop6uus. KpyroBopor yriepoza B mpupo/e.

Okcu/ibl yriieposa, ux Gpusnuueckue U XMMUYecKre CBOMCTBA, UX
JleiCTBUE Ha )KUBbIE OPTAaHU3MBbI, IOJIyYeHHEe U IPUMEHEHHUE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yaaepoda(lV);
2unomesa 2/106a/1bH020 hOMenJaeHus KAUMAamd; NapHUKo8bll
aggexkm.

YroJibHasi KUCJIOTA U €€ COJH, X pU3nYecKre U XUMUYecKre
CBOMCTBA, moJiydeHHe U NpuMeHeHUe. KauecTBeHHas peakius Ha
Kap6OHAT-UOHBL

IlepgoHa4abHble NOHSIMUS 06 Op2aHUYecKUX 8elyecmeax Kak o
coeduHeHUsIX y2aepoda: 0cO6eHHOCMU cOCmasa U CMpoeHUs.
ToHsimue o0 6uo/102uYecKU BANCHbIX 8EUeCMBaX: HUPAx, 6eaKax,
yanesodax. MamepuasbHoe eUHCMB0 OP2AHUYECKUX U
HeopzaHu4ecKux coeQuHeHUtl.

Kpemnuii, e2o pusuveckue u xumuveckue ceolicmea (Ha npumepe
g3aumodelicmeusi ¢ MemaaaamMu U HemMemasaaamu), noy4eHue u
npumeHeHue 8 3/1eKMpOHUKe.

CoeduHeHusl KpeMHus 8 npupode. Obujue npedcmasieHus 06 okcude
kpemHus(IV) u kpemHuesotl kucsaome. Cuaukamawl, Ux UCNO.16308aHUE
8 6bimy, meduyuHe, npombvlulaeHHOCmU. BasxcHeliwiue cmpoumenstuie
Mamepuassl: Kepamukd, Cmeka0, YeMeHm, 6emoH, Hce/1e306emoH.
Ipo6.iembl 630NACHO20 UCNONb308AHUS CMPOUMENbHbBIX
Mamepuasnos 8 n08cedHe8HOU HCUZHU.

JleMoOHCTpauuu

Mojesu KpUCTa/UTMYeCKUX PEIETOK a/iMa3a, rpaduTa, MOJIEeKyJIbl
dynnepena.

Ancop611usi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTrBoras.

BugeomaTepuasbl: CUIMKaTHAsA IPOMbILIJIEHHOCTD.

Mogeu MoJieKyJ1 OpraHu4YeCcKUX BellecTB.

JlaopaTopHbie U MPpaKTUYeCKHUeE PaGOThI

JlabopamopHwlil onvim:

KauecTBeHHas peakiusl Ha KApOOHAT-UOH.

IIpakmuyeckue pabomol:

Ne 11. [TonyyeHue yIrIeKUCI0TO ra3a v U3yyeHue ero CBOMCTB.
KavecTBeHHas peak1usl Ha KapOOHAT-HOH.

Ne 12. PemieHue 3KcliepMMeHTa/IbHBIX 33/1a4 10 TeMe «HeMeTanbl».

Buruuciaenus
110 ypaBHEHUAM XMMUYECKHUX peaKLMH, eciu O 1H U3 peareHToB
JlaH B BU/le BOJIHOT'O pacTBOpa C U3BECTHOM MacCOBOM JloJieil.

KHCJIOTBI, KApOOHATOB, OKCH/IA KPEMHHS, KDeMHHEBOH KUCJIOTBI,
CUJIMKATOB), CIOCOOBI X MOJy4eHUs], IPUMeHeHHe U 3HaYeHHe B IPUPOJe
Y J)KHM3HU YeslOBeKa.

OnpefnensiTb Kap6OHAT- U CUJIMKAT-

HOHBI B pacTBODe.

OGBACHATD CYILHOCTb 3KOJIOIMYEeCKUX NP06JeM, CB3aHHBIX C HAX0X/JeHHeM
YTJIEKHCJIOTO Ta3a B OKpy»Kaloliell cpefie.

WnmocTpupoBaTh B3aMMOCBSI3b HEOpraHUYeCKUX COeJUHeHUH yriepoja U
OpraHUYecKUX BellleCTB N0/, pyKOBOACTBOM YYUTeJIs.

[11aHUpOBaTh M OCYIeCTBJIATh Ha MPaKTHKe XUMHUYeCKHe SKCIIepUMEHTHI,
MPOBOAUTH Hab/II0ieHHs, [ieIaTh BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
nocJje npeJBapUTeJbHOM paGoThI.

CienoBaTh NpaBUIaM 6e30MaCHON paboThI B JIAGOPAaTOPHHU TPH
HCI0JIb30BaHUU XUMHUYECKON MOCYA bl ¥ 060PYJ0OBaHMUS.

HWcnosib30BaTh NpH BBIITOJTHEHUH YYeOHBIX 3a/laHUH TEKCThI yYe6HUKA,
cnpaBoyHble MaTepuassl ([leprogudecKyio cUCTEMY XUMHUYECKUX
aseMmeHTOB /I. U. MeHzeneeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUU U COJIEH B BOJe, 3JIEKTPOXUMHUYECKUH pAJ| HAIpsSXKeHUH
MeTaJlJIOB) T0C/Ie KOHCYJIbTALUH C eJjaroroM.

Hcnosb30BaTh NpU BLIOJHEHUH YYe6OHBIX 3a/JlaHUH U B IIpoliecce
HCC/Ie/l0BaTe/IbCKOM 1esITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEPATypy
XUMHYECKOTO0 COZiep>KaHHUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa
1ocjle KOHCYJIbTAallUHU C [1eJaroroM.

Paszaen 3. MeTta/uibl U Ux coeguHeHus (20 )
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Tema 7. O61ue cBO¥icTBa
MeTaJlJIOB
(44)

061as xapaKTepUCTHKA XHMUYECKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX NMOJIOKeHUs B [leprojuuecKolt cucTeMe XMUMUYEeCKUX
aneMeHTOB /. U. MeHziesieeBa U cTpoeHus1 aToMOB. CTpoeHUe
MeTaJsl0B. MeTa/l/inuecKas CBsI3b U MeTaJlJInuecKasi
KpHCTa/UIMYecKas peméTKa. JJIeKTPOXUMHYeCKUH PsiJL
HanpspKeHUH MeTaioB. Pu3nveckre U XMMHUYeCKHe CBOHCTBA
MeTas10B. 06wjue cnocobbl noyveHusi memasanos. [lonsimue o
KOppo3uu Memas/108 U 0OCHOB8Hble CNOCOObI 3aujUmbl 0m KOppO3UuU.
Cnaassl (cmanb, 4yeyH, 0opaaoMuHull, 6poH3ad), ux hpuMeHeHue 8
6bImy U NPOMbIULAEHHOCMU.

JleMoHCTpanuu

03HaKOMJIeHHEe C 06pa3llaMu METAJIJIOB U CIIJIABOB, UX
bH3UIECKUMU CBOMCTBAMH.

Mosen KpUCTa/IJINYECKUX PEIIETOK METAJLJIOB.
Bugeomarepurasbl: KOppO3Us METAJLIIOB.

JlabopaTopHble U NpaKTUYeCKHUe paGOThI

Jla6opamopHble onbimbol:

O3HaKOMJIeHHE € 00pa3laMHU CIJIaBOB METAJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKIMK MeTaslJla C KUCI0TOH OT IPUPOAbI
MeTaJla.

Bovruucaenus
— 10 YpaBHEHUSIM XMMUYECKUX PeaKIH, ecau 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/ U3YYaeMbIX MOHSATHUH U MPUMEHSATD 3TH MOHATUS IPU
OTMCAaHUHU CBOWCTB BEIl[eCTB U UX NpeBpalleHu .

OO6BACHATD 061IHe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3J1eMEHTOB-
MeTaJIJIOB U UX COeJUHEHUH C yIETOM CTPOEHHSI X aTOMOB.

XapaKTepu30BaTb CTPOEHNE METAJLIIOB, 06111e GU3UYECKHe U XUMUYECKHe
CBOMCTBA METAJJIOB.

XapakTepu30BaTh 061[He CIOCO6HI MOJTyYeHHs] METAJIJIOB NOCJIE
CTPYKTYpUpPOBaHUsI MaTepHasa.

CieoBaTh lpaBUIaM 6e30NacHOM paboThl B J1IaG0OPATOPUU PH
HCI0JIb30BaHUU XUMHUYECKOU MOCYbl U 060PY/J0BaHHUS.

[IpOU3BOAUTD BHIUMUC/AEHHUS IO XUMHUYECKUM YPaBHEHHUSIM.

Hcnosib30BaTh Npy BBIIOJIHEHUH YUe6GHBIX 3aJaHUH TEKCThI yYeOHHUKa,
crpaBoYHble MaTepuasbl ([lepuoJUUeCcKy0 CUCTEMY XUMHYECKUX
aneMeHTOB /. . MeHzeieeBa, TaGIHUIy PACTBOPUMOCTH KUCJIOT,
OCHOBaHUU U coJiell B BOJie, 3JIEKTPOXUMUYECKUH psiJ HANIPSKEHU I
MeTaJlJIOB).

Hcnosib30BaTh NpU BLINOJHEHUH YYe6HbIX 3a/JaHUI U B Ipoliecce
HCCJIe/I0BaTEe/IbCKOM 1esITeIbHOCTU HAyYHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COJIepXKaHus, CIPaBOYHbIe MaTepHaJibl, pecypcbl UHTEepHeTa
MocJie peiIBapUTEJbHOU KOHCYJIbTAIIUU C IeJarorom
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Tema 8. BaxkHeiimue
MeTaJLJIbl U X COeAUHEHUS
(16 49)

llesouHble MeTasLbl. [losioxkeHue B [lepuoauveckoii cuctemMe
XUMUUYECKUX 371eMeHTOB /J|. . MeH/jesieeBa, CTpOEHHUE aTOMOB.
HaxoxJeHue B npupoje.

dusnyeckre U XUMUYECKUE CBOMCTBA (Ha MpUMepe HAaTpUs U
Kasus). OKCUAbI U TUAPOKCU/BI HATPUs U Kajus. [I[puMmeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

[llesiouHO3eMe IbHBIE METAJIJIbl MATHUHN U KaJIbLJUH, CTPOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckoi cucTeMe XUMUYECKUX
aneMeHTOB /. U. MeHzeneeBa. HaxoxaeHue B npupoje.
dusryeckue U XUMHUYeCKUe CBOHMCTBA. BaxkHel1Me coeJuUHEeHU s
KaJblus (OKCUZ, TUAPOKCUJ, COH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Antromunui. [lonoxenue B [leproanyeckoi cucteMe XUMHAY€ECKUX
asieMeHTOB /. U. MeHnpenieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupojie. Pu3ndeckre U XUMUYeCKHe CBONCTBA. AMoTepHbIe
CBOMCTBA OKCUJA U TUAPOKCUJA.

XKeneso: cocras, cBoiicTBa U nosyvyeHue. [losoxeHue B
[lepruoanveckol cucTeMe XUMHYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, cTpoeHue aToMa. HaxoxeHue B npupoje.
dusnyeckre U XuMHUueckue cBoicTBa. OKCUbI, TUAPOKCUBI U COU
xene3a(ll)

u xese3a(lll).

JleMoHCTpanuu

B3auMojeiicTBUe HAaTpHUS C BOJOU.

OkpaluiyMBaHUe [JlaMeEHU HOHAMU HAaTPUs U KalUsl.
OkpalluMBaHUe JIaAMEHW UOHAMU KaJIbLIUSL.
B3aumoericTBHe OKCH/Ia KaJbIUSA C BOJIOM.
Buseomarepuasbl: ropeHHe KeJjie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U NPAaKTUYEeCKUE PaGOThI
JlabopamopHbwie onvimbl:

O3HakoMJIeHHe ¢ 06pa3laMy aIIOMUHUS U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA AJIIOMHUHUS.
KauyecTBeHHbIE peaKVH Ha UOHBI XKeJie3a.
IIpakmuyueckue pabombi:

Ne 13. PemieHue skcnepuMeHTa/IbHbIX 33/a4 10 TeMe «MeTasbl».

Buruuciaenus
10 ypaBHEHUSIM XUMHUYECKUX PeaKUM.

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMEHTOB-
MeTaJ/lJIOB B rpyINax U UX COeJUHeHUH € y4ETOM CTPOEHUsI UX aTOMOB.

XapakTepu3oBaTb GpU3NUeCKHe U XMMUUYeCKHe CBOMCTBA NPOCTHIX BelleCTB
MeTaJJIOB U UX COeJUHEHUU (OKCU/I0B, TUAPOKCUOB, COJIEN) C OTIOpOH Ha
cXeMy, CIOCOOBI UX [T0J1yYeHus], IpUMeHeH e U 3HaueHHe B IPUPO/ie U *KU3HU
yeJioBeKa.

PacnosHaBaTh c noMolbI0 Ka4ecTBEHHbIX peaKLUi MIOHbI MeTa/lJIoB (MarHus,
KaJIbLIUsl, aJIIOMUHUS, [UHKA, XKeJie3a (2+), )kese3a (3+), meu (2+) ¢
HCI0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKIiuK Ha KaTHUOHBI".

[l1aHMpOBaTh U OCYLIECTBAATh Ha NPAaKTHKE XUMUYeCKHe SKCepUMEeHTHI,
POBOAUTDL HabJII0/|eHHs, leJlaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnefoBaTh paBUIaM 6€30MacHOM paboThI B IaGOPaTOPUH NIPH
HCIO0JIb30BaHUH XUMHUYECKOH OCY bl K 060PY0BaHHUS.

[Ipou3BOAUTE BEIYMC/IEHHUS 10 XUMHUYECKUM YPaBHEHHUSAM.

BeicTpanBaTh pa3BépHyThIe NUCbMEHHbIE H YCTHBIE OTBETHI C OIOPOU Ha
nHdopMaLHIo U3 yIe6HUKA U CIPaBOYHBIX MaTEPHAJIOB, FPaMOTHO
KCI0/Ib30BaTh U3y4YeHHbI NOHATUHHBIN annapaT Kypca XMMHH.

HWcnosib30BaTh NpHY BEINOJHEHUH Y4eOHBIX 3aflaHUH U B ITpoliecce
HCCJle/0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJ/ISIPHYIO JTUTepaTypy
XUMHUYECKOTO0 COZep>KaHMs, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
nocJie npeJiBapyTeJbHON KOHCY/IbTALlMH C IefjaroroM

Pasges 4. Xumusa u oKkpy:xamomas cpeaa (3 4)

Tema 9. BemectBa n
MaTepHaJbl B )KU3HU
4YeJi0OBeKa

Hosvlie Mmamepuasibl U mexHos102uu. Bewecmea umamepuasnsl 8
noecedHesHOU HU3HU Ye108eKa. Xumusi u 300p03be. Be3onacHoe
ucno/1b3068aHue sewjecme U XumMuvecKkux peaKuulJ 8 6blmy.

XapaKTepu30BaTh POJIb XUMHUHU B PA3/IMYHbIX chepax AesiTeJbHOCTH JI0JeH,
OCHOBHbI€ BEILeCTBA U MaTepraJibl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOT'0
YyeJsI0BeKa.

42




(34)

IIpupodHbie ucmoyvHuku y221e8000p0dos (y20.1b, npupoodHblil 2as,
Hedmb), npodykmul ux nepepabomku, ux po/ib 8 6bimy u
NPOMbIUAEHHOCMU.

OcHo8bl 3K0102uMecKoll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue
okpyxcaroujell cpedsl (npedesbHo donycmumas KOHYyeHmpayust
sewecme — I1/JK).

Posb xumuu 8 pewieHuu 3k0.102u4ecKUx npoobiem.

OGbSICHATD yCJIOBUS 6€30IIACHOT0 MCIO0JIb30BaHUS BELECTB U XUMHUYECKUX
peakuuil B GbITY.

AHanM3MpoBaTh U KPUTHUYECKU OLleHUBATh HHPOPMALUIO O BIAUSHUU
NPOMBIILJIEHHOCTH, CEJIbCKOI'0 X035IMICTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY’Kalollel cpesibl.

YMeTb 0Ka3bIBaTh EPBYIO TOMOIb IPH XUMHUUECKHX 03KOrax U OTPaB/IeHHUAX.

[IpyHUMaTh yyacTHe B 00CYX/JeHUH TPO6/IeM XUMUYECKOH U 9KOJIOrMYecKoH
HaIlpaBJIEHHOCTH, BbICKAa3bIBaTb COGCTBEHHYIO NO3ULIMIO 110 IpobJieMe U
npejjiaraTb BO3MOXHbIE IYyTH €€ pelleHUs ¢ ONOpoi Ha HHPOPMaLUIO U3
y4eOGHHKa U CIPaBOYHbIe MaTepHuaJibl, pecypcbl MHTepHeTa.
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2-ii BApMAHT

TEMATHYECKOE INTAHUPOBAHHUE

BTopoii BapumaHT MpUMEpPHOTO TEMAaTUYECKOTO TUTAHMPOBAHUS HCHOJB3yeTcs, eciu oOydaromuecs ¢ 3[IP momywator
oOpa3oBaHHe B OT/AECIHLHOM Kilacce. B 1aHHOM BapuaHTe mpejiaraeTcs:

- U3y4YCHHE MaTepralia KpyImHbIMHA OJIOKaMU;

- olepekarolee o0y4eHue;

- BOBMOXXHOCTh PUMEHEHHSI 3HAHUN B Pa3IMIHBIX YCIOBUAX (TIEPEHOC 3HAHHM TIO0 aHAIOTHH OT OOIIMX CBOMCTB PAa3IMYHBIX
KJIACCOB BEIIECTB K OOIIMM M CIIeU(UISCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYMUBACT JOJIO CAMOCTOATEIHLHOCTH
00ydJaronmxcst Mpy U3yYECHUU HOBBIX TEM.

CoOmromaeTcst  JIOTMKA  M3YYEeHHS  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMPEACISIIOTCA  CTPOSCHUEM  aTOMOB,
AIEKTPOOTPUIIATEIILHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpOW BEIIECTBA, B YACTHOCTH, THIOM KPUCTAJUTMUYECKUX PEIICTOK.
(Temsl: cTpoeHue aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIINE MPEI¢4aBUTEITN TPOCTHIX U CIIOKHBIX BEIECTB, XUMUYECKHUE PEAKITUN ).



W3meHeHue miiaHupoBaHus MO pa3jiesiaM U TeMaM COCTOUT B CJIETYIOLIEM:

- U3yYEHHE OCHOBHBIX BOIPOCOB HEOPraHUYECKON XMMHUH OCYIIECTBIIAETCS B 8 Kilacce, OOJbIIe BPEMEHH BBIJEISETCS Ha
npuMeHeHue 3HaHuil B 9 knacce. M3 9 knacca B 8- nmepeHocsATCs: TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEaKIUn'",
"INEKTPOJIUTHYECKAS JUCCOLIMALINSA. XUMUYECKUE PEAKIINM B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kiacc: Tema «Metamib nepen «Hemeramnammy, T.k. obyuatomuecs: ¢ 3[IP 6osbiie 3HAaKOMBI €
METAJIJIAMH U JIEr4Ye XapaKTEPU3YIOT UX M0 CBOKMCTBAM U IPUMEHEHMUIO;

- TIepepacnpeieseHue CoJlepKaHusl OAHUX TEM B Apyrue (pacKpbIBaeTCs Ha KOHKPETHBIX MpuUMepax Apyrux tem). Tema
"Xumus U OKpysKaromias cpeaa” pacKpbIiBaeTcs Ha KOHKPETHBIX MPUMEpax B pazaenax "'Mertaisl U ux coequnenus”, "HemeTamibl
IV-VII rpynn u ux coeauHeHus";

- 00beTMHEHHE TeM (J1aeT 00JIbIlIe BO3MOXKHOCTEH /IS UCTIOJIB30BaHUS CPAaBHEHUS — CXOJICTBA U OTIN4Unid; Tema «Kucnopom»
u TeMa «Bomopon»);

- BbIZIesieHre oTaeNbHbIX TeM (Tema «IlepBoHavaibHbIE MOHATHS 00 OPraHUYECKHUX BELIECTBAx» ). Bblenenre B OTIEeIbHYIO
TEMy, B KauecTBe "OyKBaps 10 OpraHMYecKor XuMuu'", JaeT BO3MOXKHOCTb YIIIyOJIsTh MOHATHS: ONpeneNeHus, Kiaccudukaus,
OCHOBaHMS i Kjaccu(uUKalMi, HOMEHKIAaTypa, oOlue CBOMCTBA BEIIECTB, CTPYKTypa BELIECTBA, COCTaBieHHE (HOpMyJ IO
oO1elt popMyie U o Ha3BaHMIO, Ha3bIBAHKE BellleCcTBA IO (hopmyJie. B 3ToM ciiydae mporpaMMHbINA MaTepUall U3 XapaKTePUCTUKU
IVA noarpynmnbl MOXKHO JTOHECTH HE (PparMEHTOM KapTHHBI «OpPTraHWYECKHE BEIIECTBA», a KaK 4acTh Leaoro. Moxer ObITh
BbIiesieHa TeMa «] [pakTuKkyM» B KOHIIE IEPBOrO U BTOPOTO r0I0B 00YUYEHUSI.

TemaTnueckoe IJIAHKPOBaAHME

8 KUIACC

Tembl KonuuectBo yacos B ToM uncne HasBanus pabot

Ha KOHTPOJIbHbIC
paboTsI

Ha [IPaKTHIECKHIE
paboTsI

Paznen «IlepBoHayanbHble XUMUUECKHUE TOHATHS, 144

XuMus — BaxKkHas 00J1aCTh

1

2

[Ipaktnueckas padota Nel « JJaboparopHoe 000pynOBaHNE U IPUEMBI

CCTCCTBO3HAHUA U HpaKTI/I‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

o0paIieHus ¢ HUM»
[Ipaktnueckas padota Ne2 «OuncTka 3arpsi3HEHHON MOBapeHHO! cou”

2. BemecrBa U XMMHUYECKUE PEAKIUH. 7 - 1 IIpakTraeckas pabota Ne3 «IIpu3Haky NpOTEKAHMSI XUMUYECKUX PEAKIHI
3.  KonuuecTBeHHBIC OTHOILCHHS B 3 1 - KonrponpsHas padota Nel «IlepBoHayanbHble XUMHYECKHUE OHATHS, XUMUYECKUE
XUMHHU (GopMyJIBI 1 ypaBHEHUS» 3arpsI3HEHHON TOBapEHHON COJIM»

Paznen «Ilepuoauueckuii 3aKoH U epuoandeckasi cucreMa xumuueckux anemenToB J[.W. MenneneeBa. Ctpoenue aroma. Xummuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuny, 154

4.  Crpoenue aTroma 7 1 - KontponpsHas pabota Ne2 «Ilepuogudeckas cucreMa XUMHYECKHUX JIEMEHTOB
J.W. Menneneesa. CtpoeHue aromay
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[lepuoguueckuil 3akoH u
MEPHOINUECKAsT CUCTEMA XUMHIECKHX
anemeHToB J[.W. Menneneesa

5.CtpoeHue BeulecTB. XUMHUYECKas
CBSI3b.
OKHUCITUTEFHO-BOCCTAHOBUTEIIHHBIC
peakiun

Konrpomnbhas padora Ne3 «Xumudeckast CBI3b»

Paznen «Baxueiiuye npeacTaBuTeNIM HEOPraHUYECKUX BEILIECTB, 354

XUMHUUYECKUX PEeaKLni

6. Kucnopoa. Bozopoz. 14 2 IIpakTrueckas pabora Ned «IlosydeHne KUCIOpOJa M H3yUICHUE €TO CBOHCTBY
IIpakTraeckas pabora Ne5 «[loyuenue Bogopona u U3y4eHHE €ro CBOMCTB»
Konrpomshas padora Ne4 «Kucnopon. Bogopom»

7. Boga. PacTBopbl. 5 1 [Mpaktnueckas pabota Ne6 « [IpurotoBneHue pacTBOPOB C ONpeIeICHHOM
MaccOBOH J10JI€ll paCTBOPEHHOT'O BELLIECTBA»

8. Teopus >IEKTPOTUTHYECKOM 5 -

JUCCOLUALNU

9. Baxkneilmue knaccol 11 1 Konrpomnsnas pabora Ne5 « OcHOBHBIE KIaCChl HEOPTaHUUECKUX COSAUHEHHID)

HEOPraHUYEeCKHUX COCAUHCHUN IIpakTraeckas pabora Ne7 «PenreHne sckcneprMeHTAIBHBIX 3aad [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMYECKUX COETUHEHUIDY

Paznen «BemecTBo U XMMUYECKUE PEaKLUNY, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KomaecTBo wacos

B ToM gncie

Ha KOHTPOJIbHBIC

paboThl

Ha NPaKTUICCKUC

pabotsl

Hassanus pabor

Paznen «HOBTOpeHHe u yFJIy6IICHI/Ie 3HAHUH OCHOBHBIX pas3aeiioB Kypca 8 kiacca ((BCHICCTBO U XUMHUYCCKHUE PCAKIIUN, 104

[MoBTOpenue u yrirybiieHne 3HaHUI 10 1 2 IMpakTrueckas pabota Ne 8 «Peakin HOHHOTO 0OMEHaY

OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca [pakrudeckas padora Ne9 «KavecTBeHHBIC pEaKIIUH B PACTBOPE»
KonrponpsHast padora Ne 6 «JekTposmTHdecKas TUCCOIUAIIND)

Paznen «Metamnet 1 ux coequHEHUS», 209

1. O0ue cBOMCTBAa METAJUIOB 4 - -

2.MeTaiel ¥ X COCTMHECHUS 16 1 1 [pakrudeckas padota Nel3 «PemeHne skciepuMEHTaIBHBIX 33139 IO TEMe

«MeTauTsl X UX COSTHHEHUSD)
KonrponpHas pabora Ne8 «MeTtamibsn)

Paznen «Hemeramnst [V-VII rpynn u ux coequnenus», 244
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3.001mas XxapakTepucTHKa
XUMHYECKUX 3ieMeHToB Vila
rpymisl. [aoreHsl.

4.001as xapakTepucTHKa
XUMHYECKHUX dJIeMEeHTOB Via
rpymisl. Cepa U ee COeAMHEHUSI.

5.00m1as XapakTepucTUKa
XMMHYECKHUX JJIEMEHTOB Va
rpymisl. A30T, pochop U ux
COEIMHEHHSI.

IMpaxrnueckas pabota Nel0 «IlomydeHne aMmMuaka n H3ydeHHEe €ro CBOMCTB»

6.0011as XapakTepuCcTHKa
XMMHYECKUX dJIeMeHTOB [Va
rpynnsl. YIiiepoa, KpeMHUH U UX
COCIMHCHHUS.

Ipakruueckas pabora Nell «IlomyueHue yriaekuciaoro ra3a u U3yu4eHHe ero CBOMCTB»
Ipaktuueckas pabora Nel2 «Permienne 3KkCepUMEHTANIBHBIX 3334 [0 TeMe
«Hewmertanns! IV-VII rpynn u ux coequHEHUN»»

KontponsHas pabora Ne7 «Hemerayursn

Pas;[en «HepBOHaqaanme XUMHYECKHE ITOHITHSI 00 OpraHn4CeCKUX BEUICCTBAX), 104

7. IlepBoHauyaJIbHbIE XUMUUECKUE
MOHSITHS 00 OPraHUYECKUX
BEIECTBAX

10

Paznen «O6061eHne MaTepuana 1o Kypey «Heopranuueckast Xumus», 44

13. Xumus 1 oKpyKaromas cpena.

1

14. O6o6uIeHre MaTepuana o
Kypey «Heoprauuyeckast XUMHUsD

KontponsHas pabora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHHIECKOH XUMHID)

Bcero 136 u
8 KJIACC

(2 4 B HEnemMt0, Bcero 68 u)

MpumepHbIe TeMbI,
pacKpbiBaloLme AaHHbIN pasaen
nporpammbl,

M KO/INYECTBO 4acos.,
OTBOAMMOE HA UX U3yyeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbl A,eATENIbHOCTU
obyuarowmxcsa

Pa3znen 1.IlepBonavajbHble XUMIYecKHe MOHATHSI(14 1)
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Tema 1. XuMmusa — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTUYeCKOH AeATeTbHOCTH
YeJioBeKa

(44)

Xumusi 8 cucmeme Hayk. Posb xumuu 8 x#cusHuU vesnosekxa.
Tena u BewjectBa. Pusuyeckue CBOWCTBA BeLECTB.
[IpaBusa Ge3omacHoro obpaljeHusi C BeLeCTBaMU U
J1abopaTOpHbIM 060pyAoBaHUeM. YuCTble BelLleCcTBa U
cMecH. Crioco6bl pa3fjeieHus cMecell. [IoHamue o memodax
NO3HAHUS 8 XUMUU.

JleMoHCTpanuu

1. JlJabopaTopHO€E 060pyAOBaHHUE.

2. PazninyHble BUABI XUMUYECKOU OCyAbl. 3. 06pasibl
BEIlleCTB.

4. Cioco6n1 paszesienus cMmecel (puabTpoBaHue,
BblIapUBaHUe, AUCTULIALUSA, XpoMaTorpadus).
JlaGopaTopHbie U IpaKTUYECKHE PaGoThI
JlabopamopHbwie onbimvl:

OnucaHve GpU3NYECKUX CBOUCTB BEIIECTB.

PasneneHye cMecH ¢ MOMOIbIO MarHUTa.
IIpakmuyueckue pabombl:

Ne 1. JlaGopaTopHoe 060pyOBaHUE U TPUEMBI 0OpalleHUs
C HUM

Ne 2. OuncTka 3arpsi3HeHHOH [I0BapeHHOM COJIU

PackpbIBaTb CMBICJ U3yYaeMbIX NOHATUIN C IOMOIIbIO Iefjarora.

PackpbIBaTh poJIb XMMHUH B IIPUPO/ie U KU3HU YeJIOBEKa, eé CBAA3b C APYTMMH HayKaMH.

Pa3nuyaTh YyKCThIE BelllecTBa U CMeCH; OHOPOAHbIE U HEOHOPO/IHble CMeCH;

PasnuuyaTe pu3snyeckue U XMMHUYeCKHe sIBJIeHHs C ONOPOH Ha onpefiesieHusl.

OnpezienaTh NPU3HAKU XUMHUYECKHX PeaKLUH U YCJI0BUS UX TPOTEKaHUS.

CrnenoBaThb NpaBUJ/IaM 0J1b30BaHUS XUMUYEeCKOH Nocy 101 U JlJaGopaTOpHBIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHUs C XUMUYeCKUMH Bellle-CTBAaMHU B COOTBETCTBHH C
HMHCTPYKIMSMHU [0 BBIIOJHEHUIO TPAKTUYECKUX PAbOT IO/ KOHTPOJIEeM Neiarora.

[I1aHUpPOBATb U POBOJUTH XMMUYECKHUN 3KCIIEPUMEHT 110 U3YY€EHHIO U ONUCAHUI0 GU3NYECKUX
CBOWCTB BEUIECTB, CIOCOGOB pasjies/IeHUs1 CMecel BeLECTB M0/, PYKOBO/[CTBOM Iejiarora c
06CyK/IeHHeM IJIaHa PaGoThI.

Hcnosib30BaTh NpY BBINOJHEHUH Y4e6-HbIX 3a/JaHUH U B Ipoljecce HcCIe0BaTelbCKOM
JlesITe/IbHOCTH Hay4YHO-IIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZIEPXKAHUS, CIPABOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa noj pyKOBOJCTBOM IeJjarora.

BricTpanBaThb pa3BEépPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HUHPOPMALIHIO U3
y4yeGHHUKA U CIPaBOYHBIX MaTEPHA/IOB, TPAaMOTHO HCII0/Ib30BaTh U3y4YeHHbIN TOHATUHHBIN
anmapar Kypca XMMHH

Tema 2. BemecTBa
U XUMUYeCKHe peaKnum
(74)

ATOoMBI U MoOJIeKyJibl. XMMUYECKHEe 3J1eMeHThbl. 3HaKHu
(cuMBoOJIbI) XHMMHUYECKUX 3JeMeHTOB. OTHOCUTeJbHas
aToMHas Macca. [IpocTbie U c/10KHBIE BeleCcTBa. ATOMHO-
MOJIEKYJISIpDHOE YYeHUe.

XuMuueckKast dopmyna.
XUMHYECKHUX 3JIEMEHTOB. 3dKOH NOCMOSIHCMBdA cocmasd
seujecma. OTHOCHUTEIbHAS MOJIEKYJIsIpHast Macca. MaccoBast
J0J1s1 XUMUYECKOr0 3JIEMEHTA B COeJUHEHU .

dusuyeckue U XUMHYECKHE SIBJEHHUsS. XHMHUYeECKas
peakLus U eé IpU3HAKU. YpaBHEHUS XUMUYECKUX peaKIui.
3aK0oH coxpaHeHHUsl Macchl BelleCcTB THUMBl XUMUYECKUX

peakuui (coejuHEHUE, pa3oKeHUe, 3aMellleH1e, 0OMeH).
M. B. J/lomoHOCO8 — yUéHblii-3HYUKA0NeduCm.

BanenTHOCTB AaTOMOB

AemoHcTpauumn

dusnyeckue siBJeHUs (pacTHpaHue caxapa B CTYIIKe,
KUIleHUe U KOHJleHcalusl BOJbI U T. [1.).

XuMH4yecKue siBJIeHUs (TOpeHHe CBeYH, pasyioKeHHe
caxapa, B3aUMO/JelICTBHE CEPHOH KUCJIOTHI C XJIOPU/0M
6apus,

passioxenue rugpokcuaa meau(Il), B3aumogericteue

[IpMMeHSATb eCTeCTBEHHO-HAy4YHble METO/bl I03HAHUS (B TOM YHC/Ie HabIOAeHHE,
MO/IeJIMPOBaHMUe, 3KCIIEPUMEHT) U OCHOBHbBIE ONlepaly MBICJIUTEJIbHOH e TeJIbHOCTH
(cpaBHeHHe, k1accupUKaL ) A/ U3Y4eHHUs BeLeCTB U XMMHUYECKUX peaKIui ¢ onopoi Ha
aJITOPUTM WJIH CXEMBI.

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATHH U 3aKOHOB M IPUMEHSATD 3TH MOHATUS IPU ONMCaHUU
CBOWCTB BeIECTB U UX NPeBPALeHHH ¢ 0OpOi Ha IJIaH U KJII0UeBble CJI0BA.

PazsinmuyaTh pusnveckre U XUMHUYeCKUe SBJI€HUS, 00'bACHATD UX CYLIIHOCTD C TOUYKH 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yY€eHHs C ONTOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefeATh NPU3HAKU XMMUYECKUX PeaKL[MH, yCJIOBHS UX NPOTEKaHUS.

O6BACHATD CYIIHOCTb QU3NYECKHUX U XUMUUYECKUX SIBJIEHUH C TOYKU 3pEHUsT aTOMHO-
MOJIEKYJIIPHOT'O YYEHUS C UCI0/Ib30BaHHEM BU3ya/IbHOH OIOPBHI.

KnaccudunupoBaTh XMMHUYeCcKHe peakuu (110 YUCJIy U COCTaBY pearupyroLiux 1
06pasyroLIUXCcs BEIIeCTB) C ONOPOH Ha CXEMBIL.

CocTaBsiTh GOPMYyJIbl GUHAPHBIX BELLECTB 10 BaJIEHTHOCTH U ONPEJE/IATb BaJIEHTHOCTD 110
dopMys1aM BelLeCTB C ONOPOM Ha aJITOPUTM YUEOHBIX AeHCTBUM.

PaccTaBsiATh KO3QGHUIMEHTh] B YypaBHEHUSX XUMHUECKUX PEAKLUH C OIOPOH Ha aJITOPUTM
y4eOHbIX AeHCTBUM.

Cyie0BaTh NPaBHJIaM [10J1b30BaHUS XMMUYECKOH NOCYJ0H U 1ab0paTOPHBIM 060py/J0OBaHHUEM, A
TaKKe NpaBU/IaM 06palleHus C BellieCTBAMH B COOTBETCTBUH C MHCTPYKLUSIMU 110 BBIIIOJTHEHUIO
JIabopaTOPHBIX XUMUYECKHUX OIBITOB M0/, KOHTPOJIEM NT€Jjarora.

HWcnosib30BaTh NPU BBINOJHEHUH Y4eOHBIX 33ZlaHUH U B IPOIleCCe UCCIe[0BATEIbCKOH
JlesITebHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATyPy XUMUYECKOT'0 COZIeP>KaHusl, CIPa-BOY-HbIe
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»KeJie3a C Cepoi, B3aUMO/IefiCTBHeE JKeJjie3a C pacCTBOPOM
cosi Mmeau(11)).
OMNbIT, WIIIOCTPUPYIOLIMIA 3aKOH COXPAaHEHHU S MACChI.

Na6opatopHbie U NpakTU4eckue paboTbl

JlabopamopHble onbimbol:

[Ipumeps! pu3nyecKux siBJAeHUH (M1aBJeHHe BOCKa,
TasiHUe JIbJa).

[IpyMepbl XUMUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeICTBUE MeJla C KUCAOTOM).

Mopsev aTOMOB U MOJIEKY L.

IMpaktnueckas padora Ne3. [IpusHaku npoTekaHus
XUMHUYECKUX PEaKIIUM.

BbiyucneHus

— OTHOCHUTEJILHOH MOJIeKyJIF{pHOﬁ MaccChbl BeleCTB,;

— MacCOBOH AO0JIM XMMHWY€CKOTI'0O 3JIEMEHTaA I10 q)opMlee
CoeJUHEeHUusA

MaTepuaJbl, pecypcbl MHTep-HeTa N0/ pyKOBOACTBOM Nefarora.

BricTpanBaTh pa3BépHyThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HA UHPOPMALHIO U3
y4eOHMKa U CIPABOYHBIX MaTepHUaIoB, TPAMOTHO UCI0JIb30BATh U3yYE€HHbIH MOHATHHHBIA
annapar Kypca XMMHUH

Tema 3. KosiuuecTBeHHbIE
oTHOLIEHHS B XuMuH (34)

KosinuecTBo BelectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbIit 06'b6M ra3oB. PacueTsbl 0 XUMUYECKOH
dopmy.ie. PacueTbl MaccoBOH A0IM XUMUYECKOTO 3JIEMEHTA B
COeZlJMHEHUH, KOJIMYeCcTBa BellecTBa, MOJSIPHOM Macchl.
PacyéTbl 10 XUMHUYECKUM YpPaBHEHHUSIM.

JleMoHCTpayusi:

- 00pa3Ibl BELECTB KOJIMYECTBOM OZIMH MOJIb

Beraucnenus:

-pacuet o ¢popmyJie ¥ 10 XUMUYECKOMY YPaBHEHHUIO

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHATHH U IIPUMEHATDL 3TU IIOHATHSA, A TAKKE U3yIE€HHbIE
3aKOHBI U TEOPUHU IJId pelIeHUuA paC‘{éTHbIX 3a/a4 C IOMOIIbIO ITeaarora.

BBIYHC/IATH MOJIIPHYIO MacCy BellleCTB; KOJIMYeCTBO BelleCTBa, 00bEM ra3a, Maccy BellecTBa €
OTOpoi Ha o6pasen, Ha GOPMYJIb];

[IpoBOANTE pacyéThI 10 YpaBHEHUSAM XUMHUECKHUX PEAKIUi C 0OIOPOH Ha o6pasel], airOpUTM
y4eOHbIX IEHCTBUI: KOJMYECTBA, 06'bEMA, MacChl BEIECTBA [10 U3BECTHOMY KOJIMUECTBY,
06BEMY, Macce peareHTOB UM IPOJYKTOB PeaKLHH.

BeicTpauBaTh pa3BEpPHYThbIe MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha UHPOPMALIHIO U3
y4e6GHHMKA U CIIPABOYHBIX MaTE€PHUAJIOB, [PAMOTHO HCII0/1b30BaTh U3y4YeHHbIH MOHATUHHBINA
anmnapar Kypca XMMHH C TOMOLIbIO leAarora.

Paszaen 3. [lepuoaudeckuii 3akoH U [lepuoguyeckas cucreMa XUMHYeCKHX 31eMeHTOB /I. U. MeHje/ieeBa.
CtpoeHue aTOMOB. XuMHU4eckas cBA3b. OKUC/INTEIbHO-BOCCTAHOBUTEJ/IbHBbIE peakiyu (15 u)

Tema 4. CtpoeHue aTtoma.
MNepuoanyecknii 3aKoH u
Nepuoanueckana cuctema
XUMUYECKUX 3/1IEMEHTOB

A. U. MeHnpeneesa. (7 4)

[lepBrbie KJ1accuuKauu
3jeMeHTOB. [loHATHe O rpynmax CXOAHBIX 3JIEMEHTOB

MOMBITKH XUMHYECKUX
(mesiouHBIe W IIEJIOYHO3eMeJIbHbIE MeTaJlJbl, TaJOreHBbl,
WHepTHBIe Tas3bl). JjleMeHmMbubl, Komopwvle 06pasyrom
amg@omepHbie okcudbl U 2udpOoKCcUObL

[lepuoguyeckas
3JIEMEHTOB . 1. MengeneeBa.

KopoTkonepuogHas U diuHHonepuodHast GopMbl

[leproanyeckuii  3aKOH.
XUMHYECKHUX

cucreMa

PackpbIBaTb CMbICJ/I IEPHUOMYECKOT0 3aKOHA 110/, PyKOBO/ICTBOM IleJjarora.

[ToHHMaTb CyLeCTBOBaHHE TEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3/IEMEHTOB
(13MeHeHHe paJyCOB aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOANYECKOH CUCTEME U CTPOEHHS aTOMa C UCI0JIb30BaHUEM CXEM U TabJIHII.

YcTaHaB/IMBATh CBSA3b MEXAY M0JI0XKEHHEM 3JIeMEHTA B IEPUOUYECKOHN CUCTEME U CTPOEHHUEM
ero atoma (cocTaB U 3apsj /pa, obliee YUCI0 3JEKTPOHOB U pacnpe/ieieHue ux no
3JIEKTPOHHBIM CJIOSIM) 10 06pasiy.

[TporHo3upoBaTh XapaKTep U3MEeHEHUs CBOWCTB 3JIEMEHTOB U UX COeJMHEHUH 0 IPyNnaM U
nepuojam [leproAMYeCKOM CHCTEMBI C TOMOILBIO N1eJarora.
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[lepuoguyeckoil cucTeMbl XMMHUYeCKUX 3jeMeHTOB /l. U.
MenpeneeBa. Ilepuosabl u rpynnbl. OU3NYECKUH CMBICIT
NOPSAZKOBOTO HOMepa, HOMEPOB Mepuoja U TIpYIIb
3JIeMeHTa.

CtpoeHue atomoB. CocTaB aTOMHBIX sifiep. M3omonbil.
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBbix 20 XUMHUYECKUX 3JieMeHTOB [lepuojguueckoit
cucteMmsbl /I. U. MeHienreeBa. XapaKTepUCTHKA XUMHUYECKOTO
3JIEMEHTA N0 ero noJioXkeHuwo B [lepuoguyeckoil cucreme
J. U. MengeneeBa.

3akoHoMepHOCMU

usmeHeHust  paduyca

memasanuyeckux u

amomos
XUMUYECKUX 2/1eMeHmMOos8,
HeMema/aauvyeckux ceolicme no zpynnam u nepuooam.
3HaueHue Ilepuoduveckozo 3akoHa u Ilepuoduueckolti
cucmembvl XUMUYECKUX 3/1eMeHmMo8 01 pa3eumusl HaQyKu U
npakmuku. /]. H. Mendeneee — yuéHvliii u 2paicdaHuH.
JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIepUOAHAsT GOPMBbI
[leproanyecKoi CUCTEMbI XHMUYECKUX 3JIEMEHTOB

J. U. MeH esieeBa.

O3HaKOMJIeHHE C 00pa3liaMy METAIJIOB U HEMETAJLJIOB.

JNTa6opaTopHble u NpakTuyeckue paboTbl
Jla6opamopHblil onbim:

BsauMopeiicTBMe THAPOKCHJA IMHKA C pacTBOpaMHU
KHCJIOT U Liesioyei

XapaKTepu30BaTb XUMHUYECKHe 3J1eMeHThI TepBBIX TPEX ePHO/0B, KaJIUs, KaJbLHUS 10 UX
nojioxxeHuto B [lepuoguyeckoii cucreme /I. U. MeneneeBa.

CrnesoBaTh NpaBuiIaM 6e300acHON paGoThl B 1a60PAaTOPUHU NP UCIOJIb30BAaHUU XUMHYECKOH
HOCYyZAbl U 060pYyA0BaHMSA 110, KOHTPOJIEM IleJjarora.

BricTpauBaTh pa3BéPHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha MHPOPMALUIO U3
y4eOHMKA U CIPAaBOYHBIX MaTepHaoB, FPAMOTHO HCI0JIb30BaTh U3yYEeHHbIH NOHATUHHBIN
anmnapar Kypca XMMHHU [10cJie CTPYKTyPUPOBaHUs MaTepHasa C UCII0/Ib30BaHHUEM KJIUIIIe.

Hcnosib30BaTh PY BBINOJHEHUH Y1eOHBIX 3aJaHUH TEKCThI yueGHMKa [TocIe
CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClipaBoYHble MaTepHaJsl ([lepuoanyeckyro cucteMy
XUMHU4YecKUX 3ieMeHTOB /[l. . MeH/jesieeBa, TabJ/IMIy PaCTBOPUMOCTH KHCJIOT, OCHOBAaHUH U
coJiedl B BOJie, 3/IeKTPOXUMUYECKUH psJ| HaNps>KeHUH MeTaJlIoB).

HWcrosib30BaTh NPU BBINMOJHEHUH YUYeOHBIX 33/IaHUN U B IpoLiecce UCC/Ie0BATENbCKOMN
JlesiTeJIbHOCTHU HAyYHO-MONYJISIPHYIO JIMTEPAaTyPy XMMHUUECKOT'0 COZlepP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa N0 pyKOBOACTBOM Iefjarora

Tema S. CTpoeHnue BemecTs.
Xumnuyeckasi CBSi3b.
OKHCIUTETbHO-
BOCCTAHOBHTEJIbHbIE PeaKLUH

(8 1)

Xummdeckas cBsi3b. KoBaseHTHas (MOJIApHAS U HETIOJSIPHAS)
CBSI3b. DIeKMpoOmpuyamenbHOCmMs amomo8 XUMU4ecKux
anemenmog. IoHHas CBA3b. Tunvi KpUCmManiuueckux peuemox.
CreneHb OKHUCAUTENbHO-
BOCCTAHOBUTEJIbHbIE peakluu. [Ipoleccbl OKUCIEHUS U
BocCcTaHOBJeHUA. OKHUCIUTENN U BOCCTAHOBUTEJIH.

OKHCJIEHUA.

JlemoHcTpanun
OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu: ropeHue,
PpCaKlru pa3jioKEHUA, COCANHCHUS

PackpbIBaTh CMBICIT H3yYaeMBIX IMOHATHIT [TO]] PYKOBOJCTBOM Tearora.

Onpenensts BUI XUMHYECKO CBSA3U B COSIMHCHUH C UCTIOJIE30BAHUEM CXEM.

Omnpenensth CTeneHb OKUCICHHST XUMUYECKOT0 3JIEMEHTa 10 (OpMyJie er0 COSANHEHHS C
HCTIOJIb30BAHIEM AJITOPUTMA.

OnpenensiTs IeMEHT (BEeIECTBO) — OKHUCIUTENb U JJIEMEHT (BEIECTBO) — BOCCTAHOBUTEIb.

OOBSCHATH CYIIHOCTD MPOIIECCOB OKUCICHUSI U BOCCTAHOBIICHUS.

COCTaBIIATH AIEKTPOHHBIN OallaHC C yYETOM YHCIIA OTJAHHBIX U MIPUHSTHIX JIEKTPOHOB.

CoCTaBIIATh YpaBHEHUE OKUCIUTENEHO-BOCCTAHOBUTEIBHOM PEaKIIUK MO AITOPUTMY pa3dopa
OKHUCIIHTEJIEHO-BOCCTAHOBUTEILHOM PEAKIIUH.

HWcnonb30Bath Npy BEIMOJHEHUN YYEOHBIX 3aJJAHAN TEKCTHI YYCOHUKA MTOCIIEC CTPYKTYPUPOBAHUS

MarepHaia, ClipaBOYHbIe MaTepHalsl (IIEPHOUIECKYIO CHCTEMY XUMHYECKHX dieMeHToB JI. U.
MemnneneeBa, TabaHIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHH H COJIEH B BOZE, SIEKTPOXUMHUYECKUN PSIIT
HanpsDKEHUH METaJlIOB)
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Paszpe 2. BaxxHeillve npeACcTaBUTE/ I HEOPraHU4YeCKUX BemecTs (35 4)

Tema 6. Kucnopoga. Boaopoga,.
(14y)

Bo3ayx — cmechb rasos. CoctaB Bo3ayxa. Kuciopog —
3JIeMeHT U TpocToe BemecTBo. O30H. Haxoxzaenue
KHCJIopoja B npupoje, du3MdecKkMe U XUMHYECKHe
cBOMCTBA. Peakiuu ropeHNs NPOCTHIX U CJIOXKHBIX BEIlleCTB.

Tennosoli agpgpekm xumuueckoli peakyuu. IK30- U
3H/I0TEPMHUYECKHE peaxiuy, mepMoxumuieckue
ypasHeHusi. TloHsTHe 06 okcujax. Croco6bl MOJyYeHHs]
KUCIOpoJa B JIaGOpaTOPUM U IPOMBIIIJIEHHOCTH.

NpUMeHeHHe KHCJ0POoJa. KpYyroBOpOT KHCIOpoJa B
npupoge. TonuBo: yrosip ¥ MeTaH. 3arpsi3HeHUe BO3/yXa,
ycuieHue TapHUKoBOro 3¢ deKTa, pa3pylieHHue 030HOBOTO
c1051.

Bozmopo — asieMeHT U mpocToe BelecTBo. HaxoxjeHure
BOJIOPO/IA B IPpUPO/ie, PU3UIECKHEe U XUMUYeCKHe CBOHCTBA
(Ha npuMepe B3aUMOJEUCTBUA C HeEMeTa/slaMH H
OKCHJIAM{ METAJIJIOB), IPUMEHEHHE, Cnocobbl NOJy4eHUs.

IMousiTHE 0 KHUCAO0TaX KMC/IOTHI ¥ COJIH.

AemoHcTpauumn

BzauMogeiictBue dpocdopa, cepsl U xKese3a ¢ KUCIA0POL0M
(BO3MOXKHO HCII0JIb30BaHKE BUAEOOMNBITOB).
OnpegeneHue cofep:KaHusl KUCI0pOJa B BO3JyXe.
OnbIThL, JeMOHCTPUPYIOLLHE YCI0BUSI BOSHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

NabopatopHble 1 NpakTUYeckue pabotbl

Jla6opamopHbiii onvim:

O3HakoMJIeHHe € 06pa3LaMyu OKCHJIOB.

Ilpakmuyueckast paboma:

Ne 4. [TonyyeHHe KUCI0PO/a, U3YYEeHUE ero CBOUCTB.
IMpakTnyeckas pabota Ne5. [TonmydeHne BOgopo/a ¥ H3yueHUE
€ro CBOICTB.

Botuucnenusa
— MOJIEKYJIIPHON MacChl KHCJIOPO/Ia U 030HA Ha
OCHOBaHHWH aTOMHOM MacCbl XMMHUYECKOTO0 3/IeMeHTa

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHATb 3TH NOHATHSA NPU ONIMCAaHUU CBOUCTB
BELIECTB U UX PeBpallleHUH C UCII0/Ib30BAaHUEM ONOPHBIX CJIOB U KJIULIE.

XapaKTepHu30BaTb (OMHUCBIBATD)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/yXa, PU3NYECKHe U XU-MHUYeCKHe CBOMCTBA KUCI0POAA, CIIOCO6LI ero MoJy4yeHus,
IpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HH Yesl0BeKa.

CpaBHHMBATb pPeaKIM1 TOPEHHS U Me/IJIEHHOTO OKHCJIEeHUS C IPeJIBapUTENbHBIM 06CyKAeHHeM
napaMeTpOB CPaBHEHHUS.

Co6upaTb NpUGOPHI /15 MOJNYyYeHUs KUCA0PoAa (BbITECHEHHEM BOJbI M BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KUCJIOPOJ 10/ KOHTPOJIEM TleJjarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaB/IeHHs GOPMYJI BELeCTB, MOJIEKYISAPHBIX
YPaBHEHUH XUMUYECKUX PeaKLUH € y4acTHEM KHCJI0PO/a.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM BO3/yXa.

CyienoBaTh IpaBUJIaM 6€30MacHOM PaboThI B 1a60PAaTOPUU PH UCITI0Ib30BAHUU XMMUYECKON
HoCyAbl U 060py/JOBaHUA 10/, KOHTPOJIEM I1eJJarora, a TakXKe NpaBHU/IaM 00paleHus ¢
rOpIOYMMHU BellleCTBaMH B ObITY.

[l1aHMpPOBATD U OCYILECTB/IATb Ha NPAKTHKE XUMUYECKHe IKCIIePUMEHTBI, TPOBOAUTH
HabJII0/IeHus, 1eJIaTh BbIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa M0, PyKOBO/CTBOM IleJjarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
HWcnosb30BaTh NpU BBINOJHEHUH Y4eOHBIX 3aJaHUH U B IpoIlecce UCCIe 0BaTeIbCKOH
JleATeJIbHOCTH HAyYHO-TONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlep>KaHus, ClIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa oJ pyKOBOJCTBOM IleJiarora.

BeicTpanBaTh pa3BépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIUIO U3
y4eOGHHKa U CIPAaBOYHbIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, PAMOTHO UCNO0JIb30BaTh U3yYeHHbIH NOHATUHHBIN annapar Kypca
XUMUHU

Tema 7. Boga. PacTBopbl.
IMoHsTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. MoJiekybl. Qusuueckue
ceoticmea 8odel. Boda kak pacmeopumens. PacTBOPLL

PaCKprBaTb CMBbICJI U3yYa€MbIX MOHATUHN U NPUMEHATDb 3THU NIOHATHUA ITPU OITUCAHHUH CBOMCTB
BeleCTB U UX npeBpaLueHHﬁ CIIOMOIIbIO Teaarora.
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(54)

Iousimue o pacmeopumocmu sewjecms 8 gode. [loHsimue o
HACbIWEeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBast 10151
BelllecTBa B pacTBope. PacyeT MaccoBOH 014 BellecTBa B
pacTBope (IpoLeHTHAas KOHLEHTPALKs).

Xumuueckue ceolicmea 80dbl (pasnodceHue, peakyuu c
HampueM, okcudoMm Kaavyus, okcudom cepuilV I[ToHsamue 06
ocHosaHusx. Poab pacmeopos e npupode u 8 JHCU3HU
yesoseka. Kpyzosopom e6odbl 6 npupode. 3arpsi3HeHHe
HPUPOAHBIX BoJ. OXpaHa U 04MCTKA IPUPOAHBIX BOJ,.

AemoHcTpauyumn

J1eKTpOoJIU3 BOAbI; CHHTES3 BO/Ibl; B3AUMO/AEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO KCIOJIb30BaHUE
BU/IEOMaTEPUAJIOB).

PacTBOpeHHe BelleCcTB € pa3IMYHON pacCTBOPUMOCTHIO.
HccienoBaHue pacTBOPOB KUCJIOT U 1[eJI0Ye € TOMOILbI0
HH/UKATOPOB.

NabopaTopHble U NpakTU4eckue paborbl
IIpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHUE PacCTBOPOB C ONpee/EHHON
MaccoBoH Jl0J1ell paCTBOPEHHOTIO BelllecTBa.

XapaKTepI/IBOBaTb (l)I/I3I/I‘-IeCKI/Ie U XUMHYEeCKHe CBOHCTBaA BO/IbI, eé POJIb KaK paCTBOPHUTEJIA B
NPUPOJHBIX IPOLeccax € ONOPOM Ha IJIaH U CXeMy.

CocTaBJISITh YpaBHEHUA XUMHUYECKUX peaK]_[I/If/’I CydacTueM BOJbI C OHOpOﬁ Ha CXeMy.

O6BACHATDH CYIIHOCTb 3KOJIOTUYECKUX HpO6JIeM, CBA3dHHBbIX C3arpA3HEeHUEM IIPUPOAHBIX BOJ,
CITOCOOBI OYUCTKHU BOJbI OT HpHMeceﬁ, MeEpLbI I10 OXpaHe BOJ OT 3arpA3HeHHUd 1ocjie
[peJBapUTEIbHOTO CTPYKTYPHUPOBaHUA MaTepHaJia.

HJIaHI/IpOBaTb W OCYLIEeCTBJIATb HAa MPAKTHUKE XUMHUYECKHe 3KCIEePUMEeHThI, IPOBOAWUTb
Hab6JII0leHus, JleJ1aTh Bbl-

BOJbI I10 pe3yJibTaTaM 3KCIIEPUMEHTA 104 KOHTPOJIEM ITeAarora, C UCroJib30BaHHWEM KJIUIIIE.

CiefoBaTh NpaBU/IaM 6e30MacHON paboThI B IAGOPAaTOPUHU IIPU UCTOJIb30BAHUH XUMUYECKON
MOCy/ibl M1 060PY/I0BaHKSA 110l KOHTPOJIEM NeIarora.

[IpoBOAUTE BEIUMC/IEHHUS C TPUMeHEHEeM MOHSITHsI «MaccoBasi [10Js Bell[eCTBa B pacTBope» C
onopoi Ha GOpPMYJIbL.

Hcnonb30BaTh NPU BbINOJHEHUH yuyeOHBIX 3aldaHUH U B TPOLIECCE UCCIE0BATEIbCKON
JleATeJIbHOCTH Hay4YHO-NOMYJIAPHYIO JIUTEPATYPY XUMUYECKOI'0 COZlepKaHMS, CIPaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa 10/, pyKOBOACTBOM IeAarora.

BricTpanBaTh pa3BEépHyTbIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MHGOpPMALUIO U3
y4yeGHHKA U CIPaBOYHbIX MaTepHaJsIOB, FPaMOTHO UCII0/1b30BATb U3yYEHHBIH MOHATUHHBINA
anmapaT Kypca XMMUH [10CJ/Ie Npe/iBapUTEbHOTO CTPYKTYPHUPOBAaHUS MaTepuaJa.

Tema 8. JnekTpoIuTHYECKAs
Aucconmanusa. XuMnuyeckue
peakuu B pacTBOpax

(54)

Teopnﬂ 3J'IeKTp0III/ITI/I‘IeCKOI71 JUCCOoMalun.

DNeKTPOJIUTHYECKas  JUCCOLMAIIHSL. DNEeKTpONIUTHl U
HEdNeKTponuThl. KaTHoHbI, aHHOHBI. Mexanusm ouccoyuayuu
6eujecme ¢ pasnudHbLIMU GUOamMu xumuydeckotl cesasu. Ilonamue
ocmenenu ouccoyuayuu. CHIbHBIE U c1a0ble SJIEKTPOIUTSL.
Peakiinu noHHOTO OOMEHa. YCIIOBHS MPOTEKAHHs PEaKIii
HMOHHOT0o oOMeHa 10 koHua. IlonHele u cokpaméHHble HOHHBIE
ypaBHEHUS XUMHUYEeCKue  CBOWCTBA

peaxIuid. KHUCJIOT,

OCHOBaHHM H CcOJe B CBeTC MPEACTaBICHHHA 00

AIIEKTPOIIMTHYECKO# Aucconnanyi. KauecTBeHHbIE peakiuy Ha
KAaTHOHBl M AaHHOHBL: MOHBI XJOpHI-, OpOMHA-, HOIWA-,
cynbdar-, kKapOoHaT-, CHIINKAT-, pocdar- aHHOHBI; THIPOKCHI-
WOHBI; KAaTHOHbI aMMOHHS, MAarHus, KaJbLUs, ATOMHHUSL,
xene3a (2+) u (3+), mean (2+), UMHKA, MPUCYTCTBYIOIINE B

BOJHBIX PACTBOpax.

PackpbiBaTh CMBIC/ M3y4aeMbIX HOHATHH, a TAKXKe CMbIC/ TEOPUU 3JIEKTPOJUTUYECKON
JHCCOLMALIMK C OTIOPOM Ha CXeMBI.

OGBSACHATb NPUYHUHBI 3JIEKTPONPOBO/-

HOCTH BOJHBIX PaCTBOPOB C NOMOILbIO [Teiarora.
CocTaB/IAATh YpaBHEHHUd JUCCOLMALIMU KUCJIOT, LleJI04€el U CoJiel, oJIHble U COKpalléHHble
HMOHHBIE yPaBHEHUS XUMHUYECKUX peaKkI[Mi HOHHOI'0 0OMeHa.

[I1aHMpOBATE M OCYILECTBISATh Ha MPAKTHKE XMMHUYECKHe IKCIIepUMEeHThI, IPOBOJUTh
Ha0J1I0/leHus, leJIaTh BBIBO/bI I10 pe3yJIbTaTaM 3KCIIEPUMEeHTa N0cJle peiBapUTeNbHON
pa6oThI.

CnenoBaThb NpaBUaM 6e30MacHON paboThl B JaGOPATOPUU NPH UCTIOJIb30BAHUU XUMUYECKON
nocy/bl M1 060pyA0BaHuUs 0] KOHTPOJIeM Nefarora.

[Tpou3BOAUTE BEIYKCIEHHUS 10 XUMUYECKUM YPaBHEHHUSM.

BbicTpanBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha MHPOPMALUIO U3
y4yeGHHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO UCI0/1b30BATb U3yYEHHBIH NOHATHUHHBINA
anmnapar Kypca XMMHUH N0CJle IpeiBapUTebHOT0 CTPYKTYPHUPOBaHHUsl MaTepHaJa.

Hcnonb30BaTh NpHU BEINOJHEHUH yueOHBIX 3aZlaHUH U B IPOLIeCCe HCCIeJ0BaTeIbCKON
JlesTeJIbHOCTH HayYHO-TIOMYJISAPHYO0 INTepPaTypy XMMHU4eCKOTr0 COZepP>KaHMs, CIpaBOYHbIe
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JleMoHCcTpanuu

JJieKTpUYecKasi TIPOBOJUMOCTb PACTBOPOB BELIECTB;
JIBIDKEHVE HOHOB B 3JIEKTPUYECKOM II0JI€.

OnBITHI, UTIOCTPUPYIOLIME TPU3HAKHU IPOTEKAHUSA
peakL1ii HOHHOTO0 OGMeHa.

JlaGopaTopHble U IpaKTHYeCKUe

pa6oThbl

JlabopamopHblil onvim:

Peaknyu MIOHHOTO 0OOMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cyabdara megu(1l) u ménoun, kapboHaTa HaTpUA U
COJITHOM KHUCJIOTBI, peaKIust HEUTPATU3aLUH MEXAY
TUZPOKCUIOM KaJIUsl U COJISTHOM KUCJIOTOM.
Buiyuciaenus

— 110 YpaBHEHHUSAM XUMUYECKUX PeaKL Ui

MaTepHaJibl, pecypcbl MHTepHeTa noc/ie KOHCYJIbTalUHU C eAarorom

Tema 9. OCHOBHBI€E KJIACChI
HeopraHn4yecKux
coeUHEeHU

(1149)

Knaccudukanus HeopraHu4eckux coeJUHEHUH.

Okcu/ibl: cOCTaB, kaaccudUKaLus (0OCHOBHbIe, KUC/A0OMHbLe,
amg@omepHble, Heco1eobpasyoujue Ha npumepe okcuoa
Yyanaepoda Il u okcuda azoma 1), HomeHKIaTypa [losyveHue u
XMMHUYeCKHe CBOHCTBA OKCUAOB (B3aUMOieHCTBHE C
BO/IOH, KHCJIOTaMY, IL[eJI0YaMH).

OcHOBaHHUSA: COCTaB, KJaccuPuKauus (1ea041 U
HepacTBOpPHMble OCHOBaHUs), HOMEHKJIATypa, GUsndecKkue
Y XMMHYecKue CBOMCTBa (B3aMMO/ieiCTBUE C OKCUAAMU
HeMeTaJlJIOB, KUCI0TaMH, COJIIMH), CNOCO6bI NOAYHEHUS.
KucnoTsl: cocTas, kJaccupuKalusa, HOMEHKIATYpa,
dusnyecKre U XUMHUYeCKHe CBOICTBaA (B3auMoJieiicTBUE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/AMH, OCHOBaHHUSMH,
COJISIMU Ha IPUMePE COJISTHOU U CEPHOM KUCJIOT), CNOCOObL
nosyyeHusi. Psi ak THBHOCTH MeTaJlJIOB.

Couu (cpeziHMEe): HOMEHKJIATYpPa, CIOCOOHI MOJIyIeHuUs,
B3aUMO/JIeMICTBHE COJIeH C MeTa/lJIaMU, KHCJIOTaMH,
I11eJI09aMH U COJISIMHU.

['eHeTHYecKast CBA3b MEX/Y KJIaCCaMHU HEOPTaHHUYECKUX
coenuHeHUN. ['eHeTHYecKue psabl. [ToHsmue 06
am@omepHbix 2udpokcudax (Ha npumepe MHKA U
anMUHUS): XUMUYecKue ceolicmea e3aumodeiicmsue ¢
KUC/I0MaMu U We/s104amu, pas/oxiceHue npu Ha2peaaHuu.

AemoHcTpauumn

06pa3ibl HeOpraHMYeCKUX BellleCTB pa3IMUHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KMCIOTHI C OKCUJ0M
megu(ID).

Peakuus HeWTpanusanuu.
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Ompenenenre OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COSAUHEHHMH 110 MIabIoHy.

CocTaBreHne CXeM CTPOEHHUsI OCHOBHBIX KJIaCCOB HEOPraHWYECKHX COEIMHEHNH Ha OCHOBE
OIIpesieNIeHNs].

CocraBienne (GpopMysI OCHOBHBIX KITaCCOB HEOPTaHUIECKUX COSANHEHHI M Ha3bIBaHHUE UX IO
MEXXIyHApOJHON M TPHBUAIBHON HOMEHKIIATYPE C HCIIOIb30BaHUEM OIPENETICHHS U TaOIHIbI
PacTBOPUMOCTH.

KnaccuduimpoBanue n3y4aeMbIX BEIIECTB 110 COCTABY U CE0LCHMEaM C OTIOPOI Ha OTIPEeIeHH,
CXeMBbI ¥ TabJIUIly paCTBOPUMOCTH.

CocrapieHue TaOJIUIbI TeHETHYECKHX PSIOB U CXeMbl «[ eHeTHueckasi B3aMOCBSI3b OCHOBHBIX
KJIaCCOB HEOPTraHWYECKUX COCIMHEHUI» 0]l pyKOBOJICTBOM IeJlarora.

[Iporuo3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOILIMX XUMHUYECKHX CBOICTB N3yUYEHHBIX KIAaCCOB,
TPYIII BEIIECTB, K KOTOPHIM OHHU OTHOCATCS C HCIIOJIb30BaHUEM cXeMbl «[ eHeTHueckast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COCIHMHEHHUI» IO/ pPyKOBOACTBOM II€Iarora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUH peaKUi, WIIIOCTPUPYIOIIUX XUMUUYECKUE CBOMCTBA
H3YUYECHHBIX KJIACCOB U CHOCOObI NOJIYYeHUs BEIIECTB N3YIEHHBIX KIIaCCOB, TPYIII, a TAKXKe
MOATBEPIKAAIOIINX T€HETHUECKYIO B3aUMOCBSA3b MEXIy HUMH, C OTIOPOii Ha BepOalIbHYI0 CXEMY B
KayeCTBE 3pUTEILHON OMOPBI.

CocrapieHHe MOJIEKYJISIPHBIX yPaBHEHHH peakIHii 0 CXeMaM C IIPeIBApUTENBHBIM 00CYyKACHUEM
BBIOOpA pPearupyroInx BEIIECTB.

Brruncrienne o ypaBHeHUSIM XMMUYECKAX PEAKIMil KOJIMIECTBa, 00bEMa, MacChl BEIIECTBA MO

KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IPOLYKTOB PEAKIHH 10 AJITOPHTMY.

[InannpoBaHue U OCYIIECTBICHHE Ha MPAKTHKE XMMUUECKOTO SKCTIEPUMEHTA U HaOJIFOJSHUS 1101
PYKOBOJCTBOM YUHUTEIS.

DopMynupoBaHUE BBIBOIOB O PE3YIbTATaM SKCIIEPUMEHTA C HCIOIb30BaHUEM OMOPHBIX CIIOB.
DopmynupoBaHUE C TOMOIIBIO TIEArora U BBIOJIHEHNE PaBuII Oe30macHoi paboTs B TabopaTopun
TPH UCTIONB30BAHAN XUMUUECKOH TTOCY 16 M 000PYAOBAHHS.

Hcnonb30Banye npy BEIMOIHEHNH YIeOHBIX 3aJaHIH 1 B IIPOLIECCE NCCIIEI0BATEIbCKON AeATEIEHOCTH

HAay4HO-IOITYJIIPHOU JIUTEPATypbl XUMUYECKOTO COAEPIKaHUs, CIIPAaBOYHbIC MaTepHaIbl, PECYPChI
HurepHera, ocymiecTBICHHE BEIOOPA 1101 PyKOBOJCTBOM HaCTaBHHKA.




BoiTecHeHue OZIHOTO MeTaJljla APYI'MM U3 paCTBOpPaA COJIU.

Na6opaTopHble U NpaKTU4ecKkue paboTbl
JlabopamopHbvle onbimbl:

B3auMojelicTBHe KUCJIOT C METa/JIaMH.

[TosryyeHre HEPACTBOPUMBIX OCHOBAaHUH.
B3auMojelicTBUe HEPaCTBOPUMBIX OCHOBaHHUM €
KHUCJIOTaMHU.

PazsoxeHue rugpokcuaa meau(Il) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PerieHue sKciepuMeHTa/IbHBIX 33/ja4 110 TeEMe
«OCcHOBHBIE KJ1acChl HEOPraHUYECKUX COeJUHEHU .

BbiqucneHusi
— 10 YypaBHEHHUAM XUMUYECKHUX peaKU,I/Iﬁ

BeicTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX H YCTHBIX OTBETOB C ONOPOH Ha HH(POPMALHUIO U3
yueOHHKa ¥ CHIPABOYHBIX MaTEPUAJIOB, IPAMOTHOE HCIIOIb30BaHUE H3YUYCHHOTO MOHATHIHOTO
anmapara Kypca XMMUH C UCIOJIb30BaHNUEM IUIaHa, OOPHBIX CJIOB, AITOPUTMA.

Paspgen 3. Bew,ecrBo u xumuyeckme

peakuum, 44

Tema 10. Xumunueckue peakuyumu.
OCHOBHbIE 3aKOHOMEPHOCTU
XMMUUYECKUX peaKumii (44)

Tonamue o ckopocmu xumuueckou peaxyuu. Paxmopbwi,
erusIowue Ha CKOpocme xumuyeckoll peakyuu. Ilonamue o
20MO2EHHbIX U cemepozennbix peakyusax. Ilowamue 06
00pamumblx U HeoOPaAMUMbIX — XUMUYECKUX — PEeaKYUsX.

Tonsmue o XUMUYECKOM pasHoeecuu. CMemeHue

XUMUHUECKO20  pABHOBECUSL. @aKmOpbl, eauAswue  Ha

CKoOpocmb XUMUYECKOU peaxkyuu u nojaodcerHue Xxumudeckozo
paesrosecusl. Kﬂaccuqbukauuﬂ XUMUYECKUxX peakuuﬁ no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICI H3yYaeMbIX MOHATHI U IPIMEHSATH 3TH NOHSATHS TIPH OTIMCAHUN CBOICTB BEIECTB U

UX MpeBpalleHui.

KnaccnduuupoBath XUMHYECKHE PEAKIINH 110 PA3INYHBIM NPU3HAKAM.

Y cTaHaBIMBaTH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIMK OT Pa3IMYHbIX (PaKTOPOB HOJ

PYKOBOJICTBOM YUHUTEIISI.

[Iporao3upoBaTh BOZMOXKHOCTH MPOTEKAHHS XMMUUECKUX IIPEBPAIEHIH B Pa3IMIHBIX YCIOBHUSX HOCIE

IIpeBapUTEILHON paboTHI.

Dnpenensats okucIUTENs U BoccTaHOBUTENb B OBP.

CocTaBnsATh 2JIEKTPOHHBIN OalaHC peakuy.

[1pOM3BOANTH BEMYHUCIICHNUS IO XUMMHYECKUM YPAaBHEHHSM 110 AJITOPUTMY .

BeICTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE H YCTHBIE OTBETHI C OMOPOI Ha HHPOPMAIIMIO U3 YIeOHUKA U

CIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO HCIIOIb30BATh U3yUEHHbIH MOHATUIHHBIN anmapaT Kypca XUMHI

MOCJIE TPEBAPUTENBHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh Y BBITOJIHEHUH YUEOHBIX 3a/IaHUH U B IIPOIECCE NCCIEA0BATENbCKON eI TeIbHOCTH

HayYHO-TIOIYJIIPHYIO JINTEPATypy XUMHUUECKOTO COJICpIKaHuUs, CIIPABOYHBIC MaTepHAIbl, PECypPChI

HnTtepHeTa nocie KOHCYJIBTAINH C TIEJarOTOM.

PackpbIBaTh CMBICIT H3y4YaeMbIX MOHITHUH, a TAKIKE CMBICI TEOPUH 3JIEKTPOIUTHYECKON IUCCONUALIUN C

OINOPOM HAa CXEMBI.

DOBACHATH NPUYMHBI ICKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C MOMOIIBIO TIEAarora.
CocTaBiATh ypaBHEHUS AUCCOLMAIINN KUCIIOT, IENI0Yeil ¥ COJICH, ITOTHBIC ¥ COKPAIEHHBIC HOHHBIE
YpaBHEHHS! XHMUUECKIX PEaKIMii HOHHOTO 0OMeHa.

[L1aHpOBATh U OCYIIECTBISTh HA IPAKTHKE XUMHIECKHE YKCIIEPUMEHTHI, IPOBOJUTH HAOIIOICHYS,
JIeNaTh BBIBOJBI MO PE3YNIbTaTaM 3KCIIEPUMEHTA MOCIIe MPeBApUTENBHON paboTHI.

CienoBathb npaBuiaM 6e30macHON paboTHI B 1a00OPaTOPHUHU MIPU UCIIOIb30BAHUN XUMHUYECKOM TTOCY bl U
000py10BaHMUS 110]] KOHTPOJIEM Iearora.

[Tpou3BOANTH BEIYMCIIEHNUS [0 XUMHUYECKUM YPAaBHEHHAM.

BrICTpanBaTh pa3BEPHYTHIE MICEMEHHbIE M YCTHBIE OTBETHI C OITOPOi Ha HH(OpPMAIHIO U3 YIeOHHUKA 1
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CIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIONb30BaTh H3yUEHHBIH MOHATHHHBIN annapar Kypca XUMHUU
TMOCJIE IPEIBAPUTENBHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh Y BBITOJIHEHUH YUEOHBIX 3aJIJaHUH H B IIPOIECCE NCCIEA0BATENbCKON eI TEIbHOCTH
HaYYHO-IIOIYJIIPHYIO JINTEPATypy XUMHUUECKOTIO COEPAKAHUS, CIIPABOYHbIE MaTEpUAIIbl, PECYPCBI
HuTepHeTa nocne KOHCYIbTallUy C IeJaroroM

9 KIIACC

(2 4 B HEnemt0, Bcero 68 4)

MpumepHbIe TeMbI,
pacKpbiBaloLme AaHHbIN pasaen
nporpammbl,

M KO/INYECTBO YacoB, OTBOAMUMOE
Ha UX U3y4yeHune

OcHoBHOe cogeprKaHue

OcHOBHbIe BUAbI AeATeNbHOCTH
obyuatowmxca

Paszges 1. BemecTBo U xuMn4yeckne peakuuu (104)
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TloBTOpEHUE U YTI1yG/1eHne
3HaHMI OCHOBHBIX Pa3Ae/ioB
Kypca 8 kiacca

(104)

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema XMMHYECKUX
anemenToB J{. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBONCTB XMMHUECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPUOMAOB, KNS, KAIBIUS U HX
COCIMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM DIEMEHTOB B
NEPUOJUYECKOI cCCTEME U CTPOCHHEM HX aTOMOB.
Knaccuduxanus 1 HoMeHKIIaTypa HEOPraHUIeCKUX BELIECTB
(MeXIyHapoaHas ¥ TpHBUAJIbHAs). XMMHUECKUE CBOICTBA
BEI[ECTB, OTHOCAIINXCS K Pa3IUYHBIM KJlaccam
HEOpPraHMYeCKuX coeMHeHuN. I'eneTnyeckas cBsA3b
HEOpraHM4YeCKUX BEIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBS3U M TUIIBI
KPHCTAININIECKHUX PEIIETOK. 3a6UCUMOCHb CEBOLUCNE 6euyeci
OM UX CMPOEHUSL.

XUMHYECKHe PeaKUH. KIacCU(PHKAIMA XMMHUECKUX PeaKuii
0 Pa3IUYHBIM OCHOBAHHSM.

Teopust 2IEKTPOIUTHYECKOH TUCCOHAIINT

JleMOHCTpanuu

1. Mogesiu KpUCTa/UIMYeCKUX PeIléTOK HeOPraHUYeCKUX
BelleCTB.

2. KopoTkonepnoaHast ¥ JUIHHHOTIEPHOHAS (POPMBI
Ilepuoanyeckoil cUCTEMBbl XUMHYECKUX 3JIEMEHTOB

J. . Menneneesa

IMpakrnueckas pabota Ne8 «Peakiun noHHOTO OOMEHa»
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peakIMy Ha HOHBI
B pacTBope".

KontponbsHas padota Ne6 «DneKTpoauTHuecKas AUCCOLMALII»

XapaKkTepu3oBaTb XMMHUYECKHE 3JIEMEHTHI IEPBBIX TPEX MEPHUO/L0B, KAJUA U KaJbLHs M0 UX
noJsioxkeHu1o B [lepuogudeckoit cucreme /[l U. MeHeneeBa ¢ onopoi Ha aJIrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCKHe BellleCTBa U3yYeHHBIX KJIAaCCOB € ONTOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 001IMe XUMUYECKHE CBOMCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, TOATBEPKAATh
CBOWCTBA IpUMeEpaMH MOJIEKYJISIPHBIX YPAaBHEHUH XUMUYECKUX PeaKIUi ¢ 0lIOPOH Ha CXeMY.

OnpefiensiTh BUA XMMUYECKOH CBSI3U M TUI KPUCTAJIMYECKOU PEIIETKHY BEIeCTBA C OIIOPOH Ha
cxXeMmy.

[TporHo3upoBaTh CBOKWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS T10CJIE IPEABAPUTEILHOIO
pas6opa.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHGbOpPMaLHIO U3 yYeGHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HUCNOJIb30BaTh U3yY€eHHbIH
HNOHSTUHHBIN aNnapaT Kypca XMMHH.

Hcnonb30BaTh NpHY BEINOJHEHUH yYeOHbBIX 33ZlaHUH U B TPOLIECCE UCCIE0BATENbCKON
JleITeJIbHOCTH HayYHO-TIONYJISIPHYO JIMTEPATYPY XUMHUYECKOI'0 COZleP>KaHUSs, CIPABOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa o/ pyKOBOJCTBOM IeJarora.

PackpbIBaTh CMBICI TEOPHH SNIEKTPOIUTHYECKOMN Aucconraui. OObACHATD MPUYHUHBL

3JIIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBiaTh ypaBHEHHs JUCCOLMALINM KUCIIOT U 1L€I04eH, IOJIHbIC M COKPAILEHHbIE XMMHYECKUE

YpaBHEHHUS] XMMHUECKUX PEAKIMIf HOHHOTO OOMEHa.

Pasaen 3. HemeTasiibl

U UX cOeAUHeHus (24 1)

Tema 3. O61as
XapaKTepUuCTHUKaA
XUMHUYECKHUX 371eMeHTOB VIIA-
rpynibl. 'ajoreHb!

(44)

061as xapakTepuCcTHKa rasioreHoB. 0CO6€HHOCTH
CTPOEHHs1 aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE JIJIsl HUX
cTeneHu okucaeHus. CTpoeHue U pUanYecKre CBONUCTBA
NPOCTHIX BELeCTB — rajoreHoB. XMMHUYeCcKre CBOWCTBA Ha
npuMepe xyiopa (B3anMo/eHCTBYE C MeTaJ/UIaMH,
HeMeTaJIJIaMH - BOJOPOZOM U KHCJIOPOZOM,
wesouamu).Xnopoozgopos. CossiHast KHCIOTA,
XUMHYeCKHe CBOMCTBA, noJyveHue, IprMeHeHHe.
KauecTBeHHbIe peakuy Ha TaJloTeHUA-UOHBIL. Jelicmeue
X/0pa U X10p08000poda HA OP2AHU3M Ye/108€eKd.

O6'bsACHATD 0611ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COeJUHEHUH B
npejiesiax MaJblX IEPUO/IOB U IJIaBHbIX NoArpyni [lepHoanyecKoi cHcTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS X AaTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTBIX BELECTB IaJIOreHOB (Ha
HNpUMepe XJI0pa) U CJIOXKHBIX BEIECTB (XJI0POBOOPO/IA, XI0PHU/IA HATPHUS), CIIOCOBHI UX
NOJIy4YeHUs], IPUMEHEHHE U 3HAYeHHe B IPUPO/ie U )KU3HU YeJIOBEKA I10CIe
CTPYKTYpHUpOBaHHs MaTepHuaJa.

OnpefiessiTh raJoreHU/i-UOHbI B pACTBOPE C UCII0JIb30BaHUEM TA0IULbI "XapaKTepHble
peakLyy Ha aHUOHBI".

[I1aHMPOBATD M OCYIIECTBJISTh HA IPAKTHKE XUMHYECKHe 3KCIIEPHMEHTHI, IPOBOAUTH
HabJII0/IeHNs, JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIeprMeHTa NocJIe Ipe/iBapruTeIbHON
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BakHeluive XJIOpUABI U UX HAXOXKAEHHE B IpHUpOJe.

JleMOoHCTpanuu

BupeoMaTtepuasibl: raJoreHbl U UX COeJUHEHMUS.
06pasLbl XJI0pU/0B.

JlabopaTopHble U NPpaKTU4YeCKHUe paGoThI
JlabopamopHulii onbim:

PacnosHaBaHuUe XJIOPUA-HOHOB.

pa6oThI.

CrnefoBaTh ITpaBUJIaM 6e30MacHON paGoThI B JIJAGOPATOPUH MPU UCI0JIb30BAHUH XUMHUYECKOH
NOCy/ibl U 060PY/JOBAHUS IO/] PYKOBOZCTBOM Ile/iarora.

BeicTparBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha NHPOPMALIUIO U3
y4eOHMKA U CIPABOYHBIX MaTepHaJoB, TPAMOTHO HCI0JIb30BATh U3Y4YE€HHbBIA IOHATHUHHBINA
anmnapar Kypca XuMHH.

Hcnonb30oBaTh NpHY BEINOJHEHUH yYeOHbBIX 33ZJaHUH U B TpoLiecce UCC/Ie0BaTeNbCKON
JleATeJIbHOCTH HayYHO-TIONYJISIPHYO JIMTEPATYPY XUMHUYECKOI'0 COZlePXKaHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. O6maga
XapaKTepUCTUKA
XMMHY€ECKHUX 3/1eMeHTOB VIA-
rpynnsl. Cepa u eé
coeguHeHuA (5 4)

O6uast xapaKTeprCTHKaA 3/1eMeHTOB VIA-rpynmnel.
OCco6eHHOCTH CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /I HUX CTelleHU oKkucaeHus. CTpoeHUe U
Cl)I/ISI/I‘-IeCKI/Ie CBOMCTBa MPOCTHIX BEIIECTB — KHUC/JI0PpOJa U
Cepbl.

AnnotponHble MOAUGUKALUYA KUCJIOPO/A U CEPBI.
XuMudeckre cBolicTBa cepbl. CEPOBOIOPO/], CTPOEHUE,
¢du3MYecKre U XUMHYECKHE CBONCTBA (KUCJIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCUADBI CEpbI KaK MPeJCTaBUTETN
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3nUecKue

Y XMMUYecKHe cBolicTBa (0011e KaK MpeCTaBUTEJIS
KJIacca KUCJIOT U creliudruiecKre), IpuMeHeHHe.
CepHHCTast KUCJIOTA.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nosyveHus cepHoll kuciomol. Cosii cepHOU
KHUCJIOTBI, KaYeCTBeHHasl peaklus Ha CyJibdaT-HoH.
HaxoxxzieHue cephbl U eé coeAUHEHUH B TPUPO/IE.
Xumuueckoe 3azpsizHeHUe oKpyxcaroujel cpedol
coeduHeHUsIMU cepbl (KUc/10mHble doxcdu, 3a2psi3HeHUe
803dyxa u 8000émMo08), cnocobbl e2o npedomaepaujeHusl.

JleMoHCcTpanuu

Kosnnekuu (BugeomMaTepuasbl): cepa v €€ coeIMHEeHUS.
O6yryiMBaHHE caxapa MnoJ, 1eiCTBUEM
KOHIEHTPHUPOBAHHOU CEPHOU KUC/IOTHL.

JlaGopaTopHble U IpaKTH4YeCKHue paGoThl
Jla6opamopHble onbimbol:

O6HapyxeHHe cyIbdaT-HOHOB.

B3anmMojelicTBre pa3baBJeHHOH CEPHOUM KUCIOTHI C
LIMHKOM. BeruucaeHus

0 YpaBHEHHAM XUMHYECKHX PeaKLUi;

OOBACHATDL 00111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynmnsbl U ux
coeiMHEeHU M
C y4€TOM CTPOEHHUS UX aTOMOB C ONOPO Ha cxeMy "W3MeHeHUe paiuycoB B oArpymnmnax".
XapakTepusoBaTb pU3nvYecKre
Y XMMU4YeCcKHe CBOHCTBA MPOCTOr0 BellleCTBa Cepbl U €€ coeJUHEHUH (cepoBOj0pO/ia, OKCHIOB
cepbl, CEPHOH KUCJIOTBI, Cy/JIbGATOB), COCOOBI UX MOJIy4YeHHs, IPUMEHEHHe U 3HaYeHHe
B IPUPO/ie U >KM3HU YesI0BeKa C OIIOPOM Ha CXeMy U IJIaH.

OnpefiesATh HaIM4YKMeE CyJIbGaT-UOHOB B PACTBODE.

O6BACHATD CYLIHOCTD 9KOJIOIMYECKUX TPO0JIeM, CBA3AHHBIX C TepepaboTKON coeAMHEHUH cepbl
nocJie CTpYKTypUPOBaHUs MaTepHasa.

[I1aHnpoBaTh M OCYIIECTBAATD Ha IPAKTHKE XUMUYeCKHe 3KCIIEPUMEHTBI, IPOBOJUTh
HabJ10/leHus, JieJ1aTh BbIBOAI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

CnefoBaThb npaBuiaM 6e30MacHOM paboThl B 1IaGOPATOPUU MTPH UCNOIb30BAaHUHU XUMHYECKOH
HOCyZbl M 060pYy0BaHUA [10J, PyKOBOACTBOM I1eAarora.

[Ipon3BOANTE BEIYMC/IEHUS 10 XMMHUYECKUM yPaBHEHHAM I10 aJITOPUTMY.

Hcnonb30BaTh NpY BLINOJHEHUH Y4eOHbIX 3alaHUH TeKCThI y4eOHMKA, CIPAaBOYHbIe
MaTepuaJbl ([leprosndeckyro cucTeMy XMMUYeckux ajeMeHToB /I, Y. MeHesieeBa, TabiuLy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUHN PAJL HAPSXKEHU N
MeTaJlJIoB).

Hcrosip30BaTh ITPY BBINOJIHEHHUH Y4e6-

HBIX 33/JaHUH U B ITPOLiecce UCCIe0BaTelbCKOM e TeJIbHOCTH HayYHO-NONYJIAPHYIO INTEPATypy

XMMHYECKOT0 COZiep>KaHus, ClIPaBOYHbIe MaTepHaJbl, pecypcel MHTepHeTa

1ocJjie KOHCYJIbTALUH C 1elarorom
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Tema 5. O6maga
XapaKTepUCTUKA
XUMHYECKHX 3/1eEMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeUHEeHMs

(74)

061ast xapaKTepHCTHKA 3J1eMeHTOB VA-rpynmnsl.
OCco6eHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JJI1s1 HUX CTeeHU OKUCIeHUSI.

A3sorT, pacnpocTpaHeHue B IpUpoJe, U3nuecKue u
XHUMHYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe C MeTaJlJlaMHu U
HeMeTaJlJIaMU - KUCJIOPOJIOM U BogopoZioM). KpyrosopoT
asoTa B IpUpO/Jie.

AmMMuak, ero pusnveckre U XMuMU4YeCKHUe CBOMCTBA
(okHcIeHHE, OCHOBHBIE CBOKMCTBA BOJHOTO pacTBOpa),
nosyyeHue v npuMmeHenue. Cojiu aMMOHUS, UX GU3UYECKUEe
Y XMMHYeCcKUe CBONCTBA (pasJioiKeHUe, B3aUMO/IeCTBUE
CO LeJI04aMu), npuMeHeHue. KauecTBeHHas peaklys Ha
HWOHBI aMMOHHUSI.

A3oTHas KMCI0TA, eé pusnyecKkre U XUMUYEeCKHe CBOMCTBA
(o61mMe kak npeCTaBUTEsI KIacca KUCIOT U
cnenuduyeckre). A3oTHcTas KucioTa. Mcnosb3oBaHue
HUTPATOB U COJIeH aMMOHHUS B KaueCTBE MUHEPAJIbHbIX
yA06pEeHU.

Xumuueckoe 3azpsizHeHUe oKpyxcaroujeli cpedol
coeduHeHusAMU azoma (KuciomHbvle 00xcou, 3a2psi3HeHUe
8030yXxa, no48wl U 8000EMOB).

docdop, anrompontsie modudukayuu gpocgopa,
¢dusnyeckre U XUMHUYECKHE CBOUCTBA (B3aUMO/I€CTBHE C
MeTa/lJIaMU, HeMeTaJlJIaMH, KOHYeHmMpupos8aHHOlU a30mHoll
u cepHoli kuciomamu).

Okcug pocdopa(V) u dochopHas kucioTa, GUsndecKue U
XUMHUYECKHE CBOﬁCTBa, noJiydyeHue. KauecTBeHHast
peakuus Ha ¢ochaT-HUOHBL

HUcnonb3zoBaHue ¢pochaToB B KaueCcTBe MUHEPAJIbHBIX
yA00peHHUi. 3arpsi3HeHe MPUPOJHBIX BOJOEMOB
docharamu.

JleMOHCTpanuu

Kosneknuu: docdop u ux coefuHeHUS.

B3auMo/ieficTBYe KOHLEHTPUPOBAHHON a30THOH KUCJIOTBI
C MeJibIo.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl
Jla6opamopHble onbimbl:

1. BsauMoeicTBHE COJlel aMMOHHUS C I[E/I0YbIO.

2. O3HaKOMJIEHHE C 06pa3LaMHy a30THBIX U G0oCcPOPHBIX
yA00pEeHUM.

Ilpakmuueckast paboma:

Ne 10. [TonyyeHre aMMUaKa, U3y4EHUE ero CBOMUCTB.

OGbsICHATD 061ME 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB VA-Irpyninbl U UX
CoeiMHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BelLeCTB a30Ta U pocdopa u
UX CoeJUHEHUH (aMMUaKa, coJled aMMOHMS, a30THON KUCJIOThI, HUTPATOB, OKCH/A
docdopa(V) u docdopHoit kucaoTsl, GochaToB), ciocoObl UX OJYYEHUS], TPUMEHEHUE U
3HauyeHHeE B IPUPOJE U )KU3HU YesI0BEKA C UCII0JIb30BAHUEM CXEMBI.

OnpefenATb MOHBI aMMOHMA U PpocdaT-HOHBI B pacTBOpPE € UCNO/Ib30BAHUEM TabJIUIbI
"XapakTepHble peaKIlMy Ha KATAOHBI K aHUOHBI "

OOBACHATD CYIHOCTD 3KOJIOTHUECKUX NPO06JIEM, CBA3aHHBIX C HAX0XK/J€eHNEeM COeIMHEeHUH
asoTa u pocdopa B OKpyKalolleH cpese.

[I1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHUKE XUMUUYECKHE 3KCIIEPUMEHTBI, IPOBOAUTD
Ha06JII0/IeHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CrneoBaTh npaBuiaM 6€30IacHOM paGoThl B 1IaOOPATOPUU NPH UCNOJIb30BAaHUHU XUMHUYECKOH
HOCy/bl M 060py0BaHMUS.

[Tpou3BOJUTD BBIYUCIEHHS 10 XHMUYECKUM YPaBHEHHUSIM.

Hcnonb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33JaHUH TEKCThI y4eOHUKA, CIPaBOYHbIE
MaTepHaJbl (TepUOLUYECKYI0 CUCTEMY XMMUYECKUX 31eMeHTOB /I, V. MeHiesieeBa, TaGauLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHH U COJIEH B BOJIE, 3IEKTPOXMMUYECKUH Psiji HAaNPsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NpH BINOJHEHUH YYeOHbIX 33JaHUH U B ITPOIiecce HUCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-MONYJIIPHYIO JIMTEPATYPY XMMHYECKOTr'0 COZePKaHUs, CIPaBOYHbIE
MaTtepuaJbl, pecypcbl MHTepHeTa nocie KOHCY/IbTALUHU C IIearorom
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BoruucsaeHus
— 110 ypaBHEHUSIM XUMHYECKUX PeaKIui
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Tema 6. 061125 XapaKTepuc-
THKa XUMUYECKHX 3JIEeMEHTOB
IVA-rpynimsbl.

Yriiepo v KpeMHMH U UX
coeUHEeHUs

(84)

Yraepos, assoTponHble Mogudukanuu (rpadpur, aamas),
pacnpocTpaHeHHe B IpUpoJie, Pu3ndecKue U XUMHUYeCKHe
cBoiicTBa. Afcop6uusa. KpyroBopor yriepo/ia B mpupo/ze.
Okcu/bl yrieposa, ux Gusnyeckre U XUMU4ecKre
CBOMCTBA (B3aMMO/IeICTBYE C MeTa/IAMH, HEMeTaJUIaMH,
KOHYEeHmMpUpoB8aHHOU A30mHOli U cepHol Kucaomamu), ux
JleliCTBUE Ha KUBble OPraHU3Mbl, N0yYEHUE

U IpuMeHeHUe. IKo102u1ecKue npob.iemMbl, C8s13AHHbIE C
okcudom yeaepoda(lV); zunomesa 24106a1bH020
nomenJieHusi KAUMAama; NApHUKo8wlil aghexm.

YroJibHasi KUC/IOTA U €€ COJIU, UX GU3NYecKre U
XUMUYeCKHe CBOMCTBA, No/1yYeHue U IPUMEHEHHE.
KauecTBeHHas peakiysi Ha KApOOHAT-UOHBI.
Hcnosav3oeaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIULIEHHOCMU, CeAbCKOM X03silicmae.

KpemHui, ero pusnyeckue 1 XMMUYeCKHe CBOUCTBA (Ha
NpuMepe B3aUMO/IeiCTBUS C MeTa/JIaMU U HeMeTaJlJIaMu),
no/iyyeHue u npuMeHeHue 8 31eKmpoHuUKe.

CoeduHeHusi kpemHusi 8 npupode. O6wjue npedcmas.ieHust 06
okcude kpemuusi(1V) u kpemHuesoil kucsaome. Cuaukamol, ux
ucnob308aHue 8 6bimy, MeduyuHe, NPOMblULIEHHOCMU.
Baoc-Heliwue cmpoumeibHble Mamepuasvl: Kepamukd,
cmek/0, yemeHm, 6emoH, sces1e306emoH. [Ipo6aemvl
6e30nacH020 UCN0/1b308AHUSI CIMPOUME/bHBIX MAMEPUAI08
8 nogcedHe8HOIl HCUZHU.

JleMoHCTpanuu

Mopenn KpUCTaIMYeCKUX PEIETOK aMasa, rpadura,
MOJIeKYJibl QyJlIepeHa.

Ancop61ius pacTBOPEHHBIX BEIECTB aKTUBUPOBAaHHBIM
yrJiém. [IpotuBoras.

BuzeoMaTepuasibl: CUIMKaTHAsA TPOMBIILIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCKHX BelljeCTB.

JlaGopaTopHbIe U IPAaKTUYeCKHe paGoThl
JlabopamopHblil onbim:

KauecTBeHHas peakius Ha KApOOHAT-HOH.
IIpakmuveckue pabombuil:

Ne 11. [TonyyeHue yIIeKUCI0r0 ra3a U U3yyeHue ero
CBOWCTB.

Ne 12. PemieHue skcrepuMeHTabHbBIX 33/1a4 110 TeEMe
«HemeTasmabi».

Buruuciaenus
110 ypaBHEHUSIM XUMHUYECKUX PeaK Ui

61

OGBSACHATD 061IMe 3aKOHOMEPHOCTU B UBMEHEHUU CBOUCTB 3J1eMeHTOB [VA-rpynnbl U ux
COeJIUHEeHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh $pU3UUECKHE U XUMUYECKHUEe CBOMCTBA MPOCTHIX BELECTB YIaepo/a 1
KpEeMHHUS U UX COeJUHEHUH (OKCU/IOB YTIepo/a, yroJbHOM KUCI0ThI, Kap6OHATOB, OKCUAA
KpeMHUs1, KpeMHUEBOU KHUCIOThI, CUIIMKATOB), CIIOCO6BI UX MOJYYeHHUs], IPUMEHEHHE
Y 3HaYeHUe B IPUPO/JIE U XKU3HU YesIOBeKa.

OnpenensiTb Kap6OHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATH CYI[HOCTb 9KOJIOTHYECKHUX TPOGJIEM, CBSI3aHHBIX C HAX0XK/IeHHeM YTJIEKUCJIOTO rasa
B OKpY»Kaloleu cpege.

[I1aHUPOBAThb U OCYIECTBJSATh Ha MPAKTHKE XUMHUYEeCKHEe IKCIIEPUMEHTHI,

[IpoBOAUTH HAGJIIO/IEHHS, 1eJIaTh BBIBO/bI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MocJie
npeABapUTENbHON PaGOTHI.

CneznoBaThb npaBuiaM Ge30MacHON paboThl B JIJAGOPATOPUH NMPU UCNOJIb30BAHUHU XUMUYECKOU
NnoCy/ibl U 060PyZOBaHUsI.

W cnosib30BaTh NpHU BLIMOJHEHHH yUe6GHbIX 33/JaHUH TEKCThI y4e6HUKA, CIPAaBOYHbIe
MartepuaJbl ([lepuoAnYecKyIo CUCTEMY XUMUYeCKHX 3jieMeHTOB J|. Y. MeHeieeBa, TabiuIy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIEH B BOJiE, 3JIEKTPOXUMUYECKUH PsiJl HANPsDKEHU I
MeTaJlJIOB) MOCJIe KOHCYJIbTAI[MH C T1e/IaroroM.

HWcnosib30BaTh NPHU BBINOJHEHUHN YYE0HBIX 33IaHUH U B ITPOIECCEe UCCJIE/I0BATENbCKON
JlesITeJIbHOCTH HAYYHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUUECKOTO COJIep>KAaHUS, CTPaBOYHbIE
MaTepuaJbl, pecypcbl MHTEpHETa




Pazges 2. MeTa/1iibl M MX coeguHeHuU (20 )

Tema 7. O61ue cBO¥icTBa
MeTaJlJIOB
(44)

061as XapaKTePUCTHKA XUMUYECKUX 3JIEMEHTOB —
MeTaJl/IOB Ha OCHOBAaHUH X MIOJIOXKEHHS B
[lepuoanyecko cucTeMe XUMHUYECKHUX 3IEMEHTOB

. U. MenzenieeBa u ctpoeHusi atomoB. CTpoeHHe
MeTaJlJIOB. MeTasinyecKasi CBSI3b U MeTaJJIMYecKas
KpHUCTa/UTMYecKas peléTKa. JJIeKTPOXUMHUYeCKUH Psij
HamnpsbKeHUH MeTanioB. Pu3nueckue U XUMUYeCcKue
CBOMCTBA MeTaJJIOB (B3aUMO/IeeICTBHE C KHCJIOPOOM,
BOJOM, KucoTaMu). 06wue cnocobbl NOAY4eHUs:
Memasos.

TloHssmue 0 Koppo3uu MemaJa068 U 0OCHO8Hble CNOCOObI
3awumst om koppo3uu. Chiaewt (cmasb, 4yayH,
dropaaMuHull, 6pOH3a), UX NPUMEHeHUe 8 Oblmy U
NPOMbIULAEHHOCMU.

JeMoHCTpanumn

03HaKoOMJIeHHe C 06pa31iaMy METAJIJIOB U CIIJIABOB, UX
bU3UYECKUMH CBOHCTBAMU.

Mogesiu KpUCTaLJINYECKUX PEIIETOK METAJLJIOB.
BuzpeomaTtepuasbl: KOppO3U METAJJIOB.

JlaGopaTopHbie U MPpaKTUYeCKHUe paGoThI
JlabopamopHbvie onvimbl:

O3HaKoOMJIeHHE C 00pa3LaMH CIIJIABOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKIiuy MeTaslIa C KUCIOTOH OT
MPUPO/IbI METAJLIA.

Buruucaenus
10 YpaBHEHHUSAM XUMHUYECKUX peaKIui.

PackpbIBaTb CMBICJ U3y4aeMbIX TIOHATHUH U TIPUMEHATD 3TH NOHATHA NPY ONHMCAaHUN CBOWCTB
BellleCTB U UX NIpeBpaleHU.

OGBsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMEHTOB-METAJLJIOB U UX
CoeJJMHEeHUH C y46TOM CTPOEHHS X aTOMOB.

XapakTepu30BaTh CTPOEHHE MeTaJJIOB, 061Ke GHU3NIecKre U XUMHUYeCKHe CBOHCTBA METaJJIOB.

XapakTepHu30BaTb 00111e CIOCO6bI [T0JIy4eHUs MeTaJlJI0B [0C/1e CTPYKTYPHUPOBAaHUA
MaTepHasa.

CnenoBaTh NpaBU/IaM 6e30MacHON paboThI B 1IaGOPAaTOPUHU MPU UCTIOJIb30BAaHUH XUMUYECKON
nocy/ibl U1 060pyA0BaHUSA.

[Ipou3BOAUTE BEIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSAM.

Hcnosib30BaTh NpHY BBINOJIHEHUH yue6OHBIX 3aJJaHUH TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMHU4ecKkux ajieMeHTOB /. . MeHzesieeBa, TabIuIy
pPacTBOPHMOCTH KHCJIOT, OCHOBAaHUH U cojielt B BOJie, 31eKTPOXUMUYECKUH psiJ| HanpshKkeHU
MeTaJlJoB).

HWcnosib30BaTh NPH BBINOJHEHUH YYEOHBIX 33/JaHUH U B IPOLeCCE UCCIeI0BATENbCKOU
JlesiTeJIbHOCTU HayYHO-NONYJISIPHYIO JIMTEPATyPy XMMHUUECKOT'0 COZlepP>KaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa noce npeABapyUTelbHON KOHCY/IbTAllUY C IIeflaroroM

Tema 8. BaxxkHeiimue
MeTaJLJIbl 1 X COeAUHEHUS
(1649)

[llenounble MeTasbl. [Tos1oxeHue B [lepuoguyeckoit
crucTeMe XMMUYecKux asieMeHTOB /I. . MeHpeneeBa,
CTpoeHHe aTOMOB. HaxoieHue B IpUpo/Ie.
dusnyeckre U XMMUYeCKHe CBOMUCTBA (Ha mpuMepe

HaTpuda 1 Ka.}'[l/lﬂ). OKCI/I,CLI)I U TUAPOKCUADBI HATPUA U KaJTUA.

[IprMeHeHMe 1eJ0YHbIX METAJIJIOB U UX COeIMHEHUH.
[lle1ouHO3€eMe IbHbIE MeTaJ/lJIbl MarHUH U KaJlbLUH,
cTpoeHue aToMoB. [losio>keHue B [lepuoguyeckoii cuctemMe
xuMudeckux aseMeHToB /Jl. U. MeHeneeBa. HaxoxaeHue B
npupofe. Pusnueckre U XMMUYeCKHe CBONCTBA.
BaxkHelilive coeuHeHUs1 Kaabluus (OKCUA, THAPOKCUZ,
cosn). XKécmkocmbs 800bl U cnOCOBbI €€ ycmpaHeHusl.

OGBSACHATD 06111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIeMeHTOB-METAJIJIOB B IPyIIax U
HX COeJUHEHUH C yIETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb pU3NYeCKHE U XUMUYECKHe CBOMCTBA IPOCTHIX BEI[eCTB METAJIJIOB U UX
coeluHeHUH (OKCH/I0B, TUAPOKCHUIOB, COJIEH) C OOPOH HA CXeMY, CIIOCOOBI UX IMTOJIyYeHHS,
NpUMeHeHHe 1 3HaYeHHe B IPUPO/ie U )KU3HU YeJI0BEKA.

Pacro3HaBaThk € 1OMOIIBIO KAa4eCTBEHHBIX PeaKLMH HOHbI METAJIJIOB (MarHus, aJIlOMUHHS, IIUHKA,
»KeJle3a, MeJl1) C UCII0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKlluK Ha KaTHUOHbI".

[11aHUPOBATh U OCYILECTB/IATH HA IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTBI, TIPOBOJUTD
Hab6J1I0/ieHus, JleJIaTh BbIBOJbI 110 pe3yJ/ibTaTaM IKCIIePUMEHTa.

CiiefoBaTh NpaBUJaM 6e30MacHoi paboThl B JIab0OpaTOPHHU PU UCI0JIb30BAaHUU XUMUYECKON
oCy/bl ¥ 060pyAOBaHUS.

[Ipor3BOANUTH BLIYUCIEHUS 10 XUMUYECKUM YPABHEHUSIM.
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Antromunui. [losioxkeHue B [leproandeckoi cucteme
XUMU4YeCcKUx asieMeHTOB /I. . MeHpesieeBa, cTpoeHre
aToma. HaxoxxzeHue B npupojie. Pusudeckue u
XUMHUYeCKHe CBOHUCTBA. AMpOoTepHbIe CBOMCTBA OKCHUJIA U
TUJPOKCUAA.

Keneso. [Tonoxenue B [lepuoandeckoit cucteme
XMMUYeCKUX 371eMeHTOoB /I. U. MeHnzeneeBa, cTpoeHUe
aToma. HaxoxxaeHue B npupoe. Pusndeckue u
XUMU4YecKre cBorcTBa. OKCUAbI, TUIPOKCUABI U COJIH
kese3a(ll)

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

JleMoHCTpanuu

B3aumojeiicTBrUe HATpUs C BOJOH.

OkpalivBaHue IIJlaMeHW HOHAaMU HaTPUs U Kasus.
OkpanrMBaHue NJIaMeHW HOHAMU KaJIbIIUS.
B3aumoiericTBHe OKCH/Ia KaJbI[USA C BOJIOM.
BuseomaTepuasibl: ropeHUe XeJie3a B KUCJ0PO/E U XJI0pe.

JlaGopaTopHble U IpaKTH4YeCcKHe paGoThl
JlabopamopHvie onvimbl:

03HaKOMJIeHHEe C 06pa31iaMH aTIOMUHUS U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA AJIIOMHUHUS.
KauecTBeHHbIe peaKLM1 HA UOHBI XKeJie3a.

KécTtkocTb BoAbI ¥ METO/bI €€ yCTpaHEeHHUS.
IIpakmuyeckue pabomutl:

Ne 10. PerieHue skcnepuMeHTa/lbHbIX 3344 10 TEMe
«MeTasnbi».

Buruucaenus
10 ypaBHEHUSIM XMMHUY€ECKUX peaKL Ui

BricTpanBaTh pa3BépHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HAa UHPOPMALHIO U3
y4eOHMKA U CIPAaBOYHBIX MaTepHaoB, TPAaMOTHO HCI0JIb30BaTh U3y4YeHHbIH OHATUHHBIN
anmnapar Kypca XMMHUH.

HWcnosib30BaTh NpHY BHIIOJHEHUH YYeOHBIX 3alaHUH U B ITpoLiecce UCCle 0BaTeIbCKON
JeATeJIbHOCTH Hay4YHO-NONYJIAPHYIO INTEPATypy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHble
MaTepHuaJbl, pecypcbl MHTEepHeTa

Pasgen 3. NMepBoHavabHble XMMUYECKME NOHATUA 06 OpraHMyeckmx seltectsax, 10y

Tema 9. MepBOHaYabHbIE
XMMUYECKUe NoHATUA 06
OpraHWYeCcKmX BeLLecTBax

061mue npeAcTaBIeHUsT 06 0COOEHHOCTSX COCTaBa U
CTPOEHUSsT OpraHUYeCKUX  COeJUHEHHUH  yrJepoja.
[lepBOHaYya/IbHbIe MOHATHUS 06 OpraHUYECKHUX BelecTBax
KaK O COeJMHEHUsIX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIEH, 3TaHOJ, TJHUIEPUH, YKCycHas Kucjiora). Hx
cocmag u Xxumuveckoe cmpoeHue. Kaaccugukayus
opzaHuyeckux geujecmsa. IIoHsATHE 0 GUOJIOTUYECKH BaXKHBIX
BellleCTBax: KUpax, 6esKaxX, yrjieBoJjaXx — U HUX pPOJU B
JKU3HU YesioBeKa. MamepuasibHoe eQUHCMB0 0p2aHU4ecKux

OO0 BACHATD NPpUYHHBI MHOF006paSI/IH BelleCTB, WJJIIOCTPHUPOBATh B3AUMOCBA3b
HeOpraHu4eCcKux COGAI/IHeHl/lﬁ yrjiepoJia 1 opraHu4eCKHUX BelleCcTB 1o pPyKoBOACTBOM
ydureid.

O6BACHATH ycCi10BuUA 6€30IacHOT0 UCI0JIb30BaHMUS BelleCTB U XUMHWYeCKUX peaKLLl/lﬁ B 6blTy.

XapaKTepusoBaTb POJIb XUMHUH B PA3JIMIHBIX cd)epax AeATeJIbHOCTHU JI}O,CLGFI, OCHOBHbIE
BelleCTBa U MaTepHraJibl, IPUMeHsAeMble B )KU3SHHU COBPEMEHHOI'0 YeJIOBEKa.
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U Heop2aHuYeckux coeduHeHull.

[IpupoAHbIE HCTOYHUKH YTJIEBOJOPOAOB (YroJib,
HNPUPOAHBIN ras, HeQpTh), IPOAYKTHI UX MEPEPABOTKH, UX
POJIb B GBITY U TPOMBIILJIEHHOCTH.

Pazpgeu 4. O6o6uienue Mmatepuana o Kypey «Heoprannueckas xumusi» (4 1)

Tema 10. Xumus u okpysKaromas
cpena, lu

HoBble MaTepHasbl U TEXHOJIOTHU. BelecTBa u
MaTepuaJibl B TOBCEHEBHOM MU3HU YesoBeKa. XUMUS U
370poBbe. besonacHoe ucnoib30BaHUe BELECTB

Y XUMUYECKUX peaKl Ui B OBITY.

OCHOBBI 9KOJIOTHYECKOH I'PAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHHe OKpYy»Kalollel cpesbl (IpesebHO
JlonycTuMas KoHneHTpanus Beuiects — [1/1K).

PoJib XMMUM B pellieHUU 3K0JIOTHYeCKUX Mpo6ieM

060611eH1e MaTepUasa no
kypcy «Heopranuyeckas
XUMHUSA», 34

0Go01ieHre U CUCTEMATU3alUs 110 KypCy
«HeopraHnuyeckast XUMUsI»

XapaKTepu30BaThb pOJib XUMUU B pa3JUYHbIX chepax AesTeIbHOCTH JIto/lel, OCHOBHbIE
BellleCTBa U MaTepuasbl, IpUMeHsIeEMble B )KU3HU COBPEMEHHOI0 YeJI0BEKa.

. O6BACHATD yC10BUS 6€30NaCHOTO UCI0JIb30BAaHUS BellleCTB U XMMUUECKUX peaKL Uil B OBITY

AHaM3UpOBaTh U KPUTHYECKH OLIeHUBATh MHPOPMALIUIO O BJIUSHUU IPOMBIIJIEHHOCTH,
CeJIbCKOT0 X034MCTBa, TPAHCIOPTa U Jip. Ha COCTOSIHUE OKpY>Kalollel cpefibl.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOLIb IPU XUMHUUECKUX 0’)KOT'aX U OTPaBJIEHUSIX.

[IpyHUMaTh y4acTHe B 06CYKAEHUH MTPOGIEM XMMUY€ECKOUN U 3KOJIOTUYEeCKON HallpaBJIeHHOCTH,
BbICKa3bIBaTh COOCTBEHHYIO MO3UIUIO 110 MPOGJIEME U ITPe/IJIaraTh BO3MOXKHbIE My TH €é
peleHHsIC onopol Ha HHOPMALIMIO U3 YYeOHHUKA U CIPAaBOYHbIE MAaTePHUAJIbI, PECYPChI
HHTepHeTa
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Koau4ecTBo 4acoB Nata CﬁaMOCTOﬂTeH"H"e DJIeKTPOHHBIE
° o0yuenue
/i Tema ypoxka B Kontpoabubie | IlpakTnyeckue H3yeHHs y uupposkIe
cero padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl

[Ipenmer xumuu. Ponp
XHMHUHU B KU3HU bubmunoreka LIOK

yeJioBeka. Tena u

https://m.edsoo.ru/ff0d210c

XHUMHUYCCKUX 3JICMCHTOB

BEIIECTBA
) IlonsTue o metomax 1 bubmunoreka LIOK
MO3HAHMUS B XUMUU https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas pabora Ne
1 «IIpaBuna paboTsI B
3 nabopaTopuu U MPUEMBI 1 | bu6nuorexa LIOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000opyI0BaHUEM»
4
, | Meermeeman | Busorea 10
] . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecein
[TpakTrueckas padota Ne
5 2 «Pa3nenenue cMmeceit | 1 bubnuoreka [JOK
(Ha mpUMepe OYUCTKHU https://m.edsoo.ru/ff0d28c8
MIOBAPEHHOM COJIN)»
6 ATOMBI X MOJIEKYJIbI 1 Bubmorexa LOK
Y https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE AIIEMEHTHI.
7 3HaKkH (CUMBOJIBI) 1 bubmmorexa IIOK

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMHYECKUX PEAKIUI

] IIpocTble U CIIOXKHBIE bu6nuorexa [IOK
BellleCTBa https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE bubmmoreka [JOK
YUYEHHE https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA

o | e Busmorea 10K

PMYJIa. https://m.edsoo.ru/ff0d2eae
BanenTHocTs aTOMOB
XUMUYECKHUX DJICMESHTOB
11| waeon Ovmoommensmn Buamorerca LIOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIPHAs Macca
M
12 XI/IaI;::I‘(;z(a:'IiOII[“(())H:HeMeHTa B Bubmorexa LOK
https://m.edsoo.ru/ff0d350c
COCIMHEHUH

13 KomuuecTBo BemecTna. bubmunoreka LIOK
Monb. Monsipaas macca https://m.edsoo.ru/ff0d5230
)

14 xnﬁ;l::zg;: SI;IBJIGHI/IH bubmmorexa LIOK

) https://m.edsoo.ru/ff0d37fa
XUMUYECKasi peakius
II
15 I Pf;;g:;ﬁ )}(II?IJ;I(I)/I%IHG;(I)KI/IX bubmmorexa IIOK
p o https://m.edsoo.ru/ff0d3al6
peakuui
3
6 | o Bnsmorea 10K
n ) https://m.edsoo.ru/ff0d3b88
YpaBHEHUS
BrrunciieHus Kojau4decTna,

17 MaccChl BEIIECTBA 110 bubmunoreka LIOK
YPaBHEHUAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuuii

13 Knaccudukanus bubnmoreka [JOK

https://m.edsoo.ru/ff0d3{34
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3f34

(coenuHeHus,
pa3oKeHUs, 3aMEIICHHUS,
oOMeHa)

19

M. B. JlomoHOCOB —
YUYEHBIN-IHIUKIIONEUCT.
O6o061ieHue U
cucTeMaTH3allus 3HaHUI

bubmunoreka LIOK
https://m.edsoo.ru/ff0d40c4

20

Kontponbnas padota Nel
no TeMe «BemiecTBa u
XUMUYECKUE PEAKITHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cMech ra3os.
CocraB Bo3ayxa.
Kucnopon — snemeHnT u
npocToe BeuiecTBo. O30H

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448¢

22

duznyeckue u
XHMHYECKHE CBOMCTBA
KHCIIOpo/ia (peakiuu
OKHWCJICHUSI, TOPEHUE).
IMousiTue 00 okcugax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

23

CriocoObI mosryueHust
KHCJIOpOJa B
nabopaTtopuu u
IPOMBIIIUICHHOCTH.
IIpuMeHeHHe Kucnopoaa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt
XUMHYECKON PEAKIINH,
MMOHSATHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
SHJIOTEPMUYECKUX
peaKuusx

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4790

25

TormmmBo (HedTh, yroas u
MeTaH). 3arpsi3HeHHe

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

BO3/yXa, CIIOCOOBI €T0
HpeIOTBPALCHUS

[TpakTrueckas padbota Ne
3 o teme «Ilonyuyenue n

but6mmoreka [IOK

26 coOupaHue KUCIOPoa, ! https://m.edsoo.ru/ff0d4ae2
W3YYECHUE Er0 CBOMCTB)
B _
27| mpoctoe semecrso. u6moexa LIOK
P Hl ) https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusnyeckue u
28 XUMHYECKHE CBOMCTBA bubmoreka [JOK
Bojopona. [Ilpumenenne https://m.edsoo.ru/ff0d4dd0
BOJOpOJA
29 [lonsTHe o kUCHOTAX U bubmunoreka LIOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTy4eHUS bubmmoreka [JOK
BOJIOpO/a B JIAOOpaTOPHH https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne
31 4 no Teme «llonyuenue u 1 Bu6muotexa [JOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
H3YYECHUE Er0 CBOMCTBY
3 Mossipablii 00bEM Ta30B. bubnmoreka [JOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma,
33| ras no ero nunecrson buGmiorera LIOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BeIlleCTBa
Wi 00bEMY
Brruncnenus 006EM0OB
ra3oB 110 YPaBHEHUIO Bumorexa LIOK
34 peaKuuu Ha OCHOBE

3aKOHA 00BEMHBIX
OTHOIIIEHNH ra30B

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

duznueckue n

but6mmoreka [IOK

35 XMMUIICCKHIE CBOMCTRA https://m.edsoo.ru/ff0d587a
BO/IbI
36 CoctaB OCHOBaHMH. bubnuoreka [JOK
[TonsiTue 06 MHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pacTBOpuUTENb.
Hacskimennsie u
37 HEHACBIIICHHbIE bubmoreka [JOK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEILIECTBA B
pacTBope
[TpakTuyeckas pabora Ne
5 mo Teme
I1
38 «aCI;I]/;ZOEZB:GHHe | bubmoreka [JOK
p P . . . https://m.edsoo.ru/ff0d5eba
onpeneaEéHHON MaccoBOU
JI0JIEN paCTBOPEHHOTO
BEIIIECTBA»
K 02
39 | norevedkneropon, Bumorerca LIOK
POZ. https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
o | Qo oo B LOK
LA, https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa
ITonyuenue u
41 XAMUYECKHUE CBOMCTBA bubnuoreka [JOK
KHUCJIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCUIOB
OcHoBaHUS: COCTaB,
42 KJ1accupuKamms bubmmorexa HOK
i https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 ITonyuenue u bu6nuorexa [IOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

OCHOBaHUH

Kucnotsl: cocras,

44 KJ1accupuKamms Bubmorexa LOK
LA, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
Ilonyuenue u
45 XI/IMZ‘IGCKI/IG CBOICTBA Bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
KHUCIIOT
Conu (cpenHue):

46 HOMEHKJIATypa, CIIOCOObI bubmmoreka [JOK
MOJYy4YECHUSA, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTrueckas padota Ne
6. Pemenue
AKCIIEPUMEHTAITbHBIX

47 34, a‘-II;IO TeMe 1 bubmmorexa LIOK

& https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUNY
I'eneTnueckas cBsI3b

48 MEXy KlaccaMu Bu6muotexa [JOK
HEOPTaHUYIECKHX https://m.edsoo.ru/00ad9a50
COCIMHEHUN

49 O6o06mieHue U bubmunoreka LIOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
KonTtponsHas pabora Ne3

50 1o TeMe "OCHOBHBIE bubmunoreka LIOK
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9¢la
coenuHeHun"

[TepBbie MONMBITKH
Kiaccu(pHKAIUN
Puica but6mmoreka [IOK
51 XUMHYECKHUX JIEMEHTOB.

IlonsaTHe o rpynmnax
CXOJHBIX JJIEMEHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbubmunoreka LIOK

>2 XUMHYECKHUX DJIESMEHTOB https://m.edsoo.ru/00ada52c¢
. . MenneneeBa
53 [lepuonsl, rpynisl, bubmmoreka [JOK
MOArPYIIIBI https://m.edsoo.ru/00ada52c
CTtpoeHune aTOMOB.
54 CEET&: I;TO;leleﬂ e Bubmiorexa LIOK
ACp- https://m.edsoo.ru/00ada342
M3oTonsl
CrtpoeHne 3JIeKTPOHHBIX
000JI0Y€EK aTOMO
55 3ne$e§TgB TOMOP but6mmoreka [IOK
o https://m.edsoo.ru/00ada6bc
[Tepuonuueckoit CuCTEMBI
J. 1. MenneneeBa
XapakTepucTuka
€CKOr'0 dJIEMEHTA
56 EI(/)H\ZI: H(fﬂ(:)l(ttl?ﬂi I; ' bubmiorexa IIOK
o https://m.edsoo.ru/00ada824
[Tepuonuueckoit cucreme
J. 1. MenneneeBa
3HayeHue
[Tepuoanueckoro 3akoHa
57 JUIS pa3BUTHUS HAYKHU U Bu6muotexa [JOK
npaktuku. 1. . https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN,
MeJIaror ¥ TpakJIaHuH
DNEeKTPOOTPULIATETLHOCTh
aTOMOB XHMHUYECKUX
58 3JIEMEHTOB/ Bubmzorexa [IOK
. https://m.edsoo.ru/00adaab8
Bceepoccutickas
poBepoyHas pabora
59 HNonnas xumMuueckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas bubnuoreka [IOK
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XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab8

cUucCTeMaTH3anus 3HaAaHUU

61 KoBanenrtHas HenossspHas 1 bu6bnuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CreneHE oxucIeHAs I https://m.edsoo.ru/00adae28
OKUCIUTEILHO-
63 BOCI/(IDTjéIlizBJII/IE:FI;HLHHe 1 bubmuorexa LLOK
https://m.edso0.ru/00adb076
peakiuu
64 Oxucnaurenu u 1 bubnuoteka [JOK
BOCCTaHOBUTEIIN https://m.edso0.ru/00adb076
KontponbHas padota No4
65 1o reMe «CtpoeHue 1 1 bu6nuorexa LIOK
aToMa. XuUMHUUYeCcKas https://m.edsoo.ru/00adb486
CBS3bLY
P 7 .
66 | Obobmennon 1 Bubmorexa LOK
m . https://m.edsoo.ru/00adb33c¢
cUCTEMAaTH3alUg 3HaHUHI
P 7 .
67 | Obobmennon 1 Bubmorexa LOK
m . https://m.edsoo.ru/00ad9cb2
cUCTEMATH3alUsg 3HaHUHI
Pe3epBHblii ypok.
63 OGo6Imer e 1 | bubmunorexa LIOK

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB

10 ITPOI'PAMME 68 4 4
9 KIIACC
Ne KoanvecTBo yacoB Hara CamocTosiTe/IbHOE |  Jj1eKTPOHHBIE IUPPOBLIE
Tema ypoka o0yueHme
n Beer | Ko | Ilpakr | u3y4e | Jlara JlaTa y o0pa3oBaTe/bHbIE
/ 0 HT HYecKH | HHUA H3y4YeHH | M3yueHus PeCypchbl
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Ilepnonrueckuii 3aK0H.
[Tepuonuueckas cucrema
XAMHUYECKUX JIEMEHTOR /1.
H. MenneneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKHUX HJIEMEHTOB
IIEPBBIX TPEX NEPUOIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX BEILIECTB.
BxonHas quargocTuka.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Bunasl xuMHuueckoil cBsA3U
Y TUIIbI KPUCTAILTUYECKUX
pEmETOK

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Kontponbras padota Nel
o teme «IloBropenue u
yriayOsieHue 3HaHuH
OCHOBHBIX Pa3JIeJIoB Kypca
8 kmacca»

Knaccudukanus
XUMHYECKUX PEaKIUi 10
Pa3JIMYHBIM NpU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKIUU.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a
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IloHsiTHHE O TOMOI€HHBIX U
IeTCPOrCHHBIX PCAKIUAX

TToHsaTHe 0 XUMHUYECKOM
paBHOBecuu. PakTOpHI,
BIIMSIIOIIME HA CKOPOCTh

Bbu6nmuoreka [JOK

8 XUMHYECKON PEaKUU U https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMHUYSCKOTO
paBHOBECHsI
OKUCIUTEIHLHO-
9 BOCCTAaHOBHTEIILHEIC Bubmioreka [IOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 ANEKTPOJIUTUYECKON bubmmoreka [JOK
nucconuanyu. CUIbHBIE U https://m.edsoo.ru/00adcd68
ca0ble SJIEKTPOTUTHI
1 HNonHbIe ypaBHEHUS bubmmoreka [JOK
peakuun https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA
KHCJIOT 1 OCHOBAaHUHU B
12 CBETE IIPEICTAaBICHUN 00 Bubmioreka [IOK
pel N https://m.edsoo.ru/00add5d8
AJIEKTPOJTUTUUECKON
NUCCOLIHAIINU
XUMHUYECKHE CBOUCTBA
COJIEH B CBETE
13 [IpEACTaBIEHUI 00 Bubmioreka [IOK
pedl o https://m.edsoo.ru/00add8b2
BJIEKTPOTUTUUECKOMN
NUCCOLIHAIINU
14 [Tonsitue o rugponuse bubnnorexa HOK
coneit https://m.edsoo.ru/00add9d4
15 O0006111eH1E U Bbu6nmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00addd12
16 | Ilpaktuueckas paborta Ne bubimoreka [IOK
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1. «Pemrenune
AKCTICPUMEHTATbHBIX
3aga49dy

https://m.edsoo.ru/00addbfa

KonrtponsHast pabora Ne2
0 TeMe

17 «DNEKTPOIUTUYECKAS bubnumoreka [IOK
JTACCOIMAIIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax»

OO6mrast xapakTeprucTUKa

18 rajoreHoB. XMMHUYECKHE bubmuorexa [JOK
CBOMCTBAa Ha IpUMEPE https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CosnsHast

19 KHCIIOTa, XUMUYECKHE Bbu6nmuoreka [JOK
CBOKCTBA, ITOJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas pabota Ne 2

o0 | TOTeme «Tomyuenue bubnumoreka [IOK
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
H3y4YECHUE €€ CBOWCTBY»

Beruucnenus no

71 YpaBHEHHUSM XUMHYECKUX bubmmoreka [JOK
peakuuii, €Ciii OJUH U3 https://m.edsoo.ru/00ade488
pEareHTOB JIaH B M30BITKE

2 OO6mrast xapakTepucTUKa bubmmoreka [JOK
aneMeHToB VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTponHsie
MoAu(UKAIIUU CEPBHI.

23 Haxosxnenue cepsl u eé bubanorexa [HOK

COCAMHEHHH B IPUPOJE.
XUMHYECKHE CBOUCTBA
cephl

https://m.edsoo.ru/00ade64a
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CepoBomopo/1, CTpOEHUE,

24 buznveckue u bubmorexa LIOK
o https://m.edsoo.ru/00ade802
XHUMHYECKHE CBOMCTBA
Oxcuppl cepol. CepHas
75 KHCJIOTa, GU3HYECKUE U Bbu6nmuoreka [JOK
XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMUYECKUE PEAKIIUH,
JIEKAIlIMEe B OCHOBE
MIPOMBIIIJICHHOTO CIIoco0a
s | HOTyueHuA CepHOI bubnumoreka [IOK
KHCIIOTEL. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKpY>Karolleu cpebl
COCJIMHEHUSIMU CEPbI
Brraucnenne MmaccoBoit
27 JIOJIH BEIXOJa IIPOIYKTA Bubmnorexa HOK
poay https://m.edsoo.ru/00adec8a
peakiuu
OOm1ast xapaKTepUCTHKA
DJIEMEHTOB V A-TPYIIIIEL.
28 A3oT, pacpocTt Ezeﬂne B Bubmaorexa LIOK
» Pacripocip https://m.edsoo.ru/00adeea6
npupojie, Gu3ndecKue u
XHUMHUYECKHE CBOUCTBA
AMMHak, ero gpusnyeckue
29 u XI/IMI/I‘IQGCKI/qu) CBOMCTBA Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJIYYEHUE U TPUMEHEHUE
[TpakTudeckas padora Ne 3
30 = 1o Teme «ITomyuenne bubmmoreka [JOK
aMMMaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTBY
A3oTHAasg KHCI0Ta, €€
’ bubmuoreka [JOK
31 ¢busznueckue u

XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

76



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32

Hcnons3oBanre HUTPATOB
U COJIEW aMMOHUS B
KaueCcTBe MUHEPAIbHBIX
ynoOpeHuid. XuMHU4YeCKoe
3arpsi3HEHUE
OKpY>Karolleu cpebl
COEIMHEHUSIMU a30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcun dpocdopa
(V) u pochopnas kucnora,
¢dusnveckue u
XHUMHYECKHE CBOMCTBA,
MOJTy4EHHUE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue GocdaTto
B Ka4eCTBE MHHEPAIHHBIX
yaoOpeHuid. 3arpsi3HEHUE
MPUPOIAHON CpeIbl
dbocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEHuE B
npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Okcupel yriaepoaa, ux
¢duznveckue u
XHUMHYSCKHE CBOMCTBA.
OKOJIOTUYECKHE
poOJIeMBbl, CBSI3aHHBIC C
okcuyioM yrieposa (IV)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
coJIx

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[TpakTrueckas padota Ne 4
o teMe "[lonydyenue
YIJIEKHUCIIOTO ra3a.
KauecTtBenHas peakuust Ha

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

77



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

kapOoHart-uon"

39

HepBOHa‘-Ia.HBHBIe IIOHATUA
00 opraHuYecKux
BEIIECTBAX KakK O
COCMHEHUSIX yIiiepoa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae054¢e

40

Kpewmuuii u ero
COCAUHCHUA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00aec080a

41

[TpakTuyeckas pabora Ne
5. Pemrenne
AKCIEPUMEHTAIbHBIX
3aJ71a4 10 TEME
«Baxxknenmnie HeMeTabl
M UX COCIUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padota Ne3
mo Teme «Baxxneime
HEMETaJUTBl U UX
COCIMHECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

43

OOm1ast xapaKTepUCTHKA
XAMUYECKHX DJIEMECHTOB
— METAJIJIOB.
Merannnyeckas CBI3b U
METaJIn4eCcKast
KpUCTAJUTHYECKast
pemérka. Pu3ndeckue
CBOMCTBA METAJIJIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael103e

44

XHWMHYECKHUE CBOMCTBA
METaJUIOB.
DJIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

45

OO6murue crmocoObl
MOJIyYCHHST METAJLIOB.
CHHaBBI. BBI‘-II/IC.HGHI/I}I 10
YpaBHEHHUSIM XHMHUYCCKUX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael156
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peakuuii, €Ciii OJUH U3
pEareHTOB COJIEPKUT
MIPUMECH

46 IlonsiTHe 0 KOppO3UHU bubnuoreka [IOK
METAaJlJIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Ilenoumpie MeTanb! https://m.edsoo.ru/00ac14b2
48 OKcuIbl M THAPOKCUIBI bubnnorexka HOK
HaTpus U Kalus https://m.edsoo.ru/00ae14b2
N I https://m.edsoo.ru/00ael5e8
Maraum
50 Baxueiimme coequHCHAS Bbu6nmuoreka [JOK
KanbIys https://m.edsoo.ru/00ael5e8
51 O06001IeHne 1
CHCTeMaTHu3alus 3HaHu!
57 JKécTkocTh BOIEI U Bbu6nmuoreka [JOK
crocoObl €€ yCcTpaHeHUs https://m.edsoo.ru/00ac1886
IT 6ota Ne 6
$3 | 110 tewe "Kéerkoets sois Bumorexa LIOK
.. I[,, https://m.edsoo.ru/00aclae8
Y METOJIbl €€ yCTpaHEHHUsI
N bubmuorexa [JOK
>4 AmomuHui https://m.edsoo.ru/00aclc64
55 AmMpoTepHbIe CBOICTBA bubnumoreka [IOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
26 Keneso https://m.eds00.ru/00ac1d86
Oxc s OKC
57| oo sxenesa (1) 1 xeresa Bumorexa LIOK
https://m.edsoo.ru/00ae35e6
(I17)
53 O06o00meHue u

cucTeMaTH3allus 3HaHUI
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59

[TpakTuyeckas pabora Ne
7. Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«Baxwneiiiie MeTaIbl B
UX COCTMHCHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brrancaenus mo
YPaBHEHHUSIM XUMUYECKIX
peaKuuii, €Clii OJIMH U3
peareHToB J1aH B U30BITKE
WJTU COJIEPYKUT MPUMECH.
Breraucnenus MaccoBoi
JIOJIA BBIXOJIa TIPOTyKTa
peakiuun

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

61

O06006111eHE U
cUucTeMaTH3allus 3HaHUI

62

Kontponbnas padota No4
mo Teme «Baxxneime
METaJIIbI U UX
COCTMHCHUS

63

BemecrBa u Mmarepuaisl B
IOBCEIHEBHOMN KU3HU
YyeJIOBEeKa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae3150

64

XUMHUYECKOE 3arpsAI3HEHHE
OKpY>KaloIleu cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponb xumum B peniennn
HKOJIOTHYECKUX MPOoOIIeM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHBIil ypOK.
O06001IeHne 1
cucTeMaTHu3alus 3HaHui

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHBIil ypOK.
O06001IeHne 1
cucTeMaTHu3alus 3HaHui

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adb33c
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& | Ocotmemicn I bubnmorexa LIOK
B o https://m.edsoo.ru/00ad9cb2
cucTeMaTH3anus 3HaHUU
OBILEE KOJIMYECTBO 68 4 7
YACOB II1O ITPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiace: yue0. mist obmeoopazoBarenbHbiX yupexaeHuit / O.C. ['abpuensH. — 3-e u3z., crpeorun. — M.: JIpoda, 2023.-286 c.

Xumus. 9 kimace: yueb. mist o6mieo0pa3oBarenbHbIX yupexaeHuit / Pyasuruc I'.E.. -3-e uzn., ctpeotun.- M.: [Ipocsemenue. 2023. — 288 c.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

8 KITACC

. Poccuiickas anextponHast mikona. - https://resh.edu.ru/

. "Amxumuk" - http:/alhimik.ru

. Kypnran «Xumus v xu3Hb» - https://hij.ru/

. [TonGopka muTepaTypsl o xumuw - http://c-books.narod.ru/
. Kypnan " 1 centsiOps" - https://1sept.ru/

. Uadoypox - https://iu.ru/video-lessons

NN bW =

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caldT i yUUTEIsT XUMHUA ¥ OHOJIOTHH)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po khimii 10 klass 2 chasa v nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/
8) https://interneturok.ru (9 kmacc)

. COOpHUK cTaTell 0 XUMHYECKHX JJIEMEHTaX, WLTIOCTPUPOBAHHBINA OMUCAHUEM JKCIIEpUMEHTOB. -http://www.periodictable.ru
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9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoid onmuMmuapl MKOIBHUKOB. http:/rusolymp.ru/

12) Pycckuii oOpa3zoBareinbHbId opTai. http://www.gov.ed.ru

13) denepanpHbIil poccHiCKH 00IIe00pa3oBaTeNnbHbII mopTat. http:/www.school.edu.ru

14) ®enepanbhbiii noptan «Poccuiickoe obpazoBanuey. http://www.edu.ru

15) Hopran komnannu «Kupun u Medomuit». http:/www.km.ru

16) ObpazoBaTenbHbIil opTan « Yaeday. http://www.uroki.ru

17) XKypnan «Kypnep odpazoBanusi». http://www.courier.com.ru

18) Xypnan «BectHuk oOpasoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii gom «IIpodkauray. http://www.profkniga.ru

20) Mznarenbckuid 1om «1 ceHTsIOpsi». http://www.1september.ru

21) ®ectuBans negarorndeckuii uaen «OTKPBITHIA ypoK» (M3aTelIbcKuid oM «1 ceHTaOpsi»). http://festival. 1september.ru
22) https://elementy.ru/catalog?type=39

23) Uurepret nopran [Ipo Hlkomy.pyhttp://www.proshkolu.ru/

24) Caiitr CIAM I'MA: PELLY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

25) Buner B Oynymee https:/fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fco6b.pdf
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