MYHMULIMITAJIBHOE BIO/[P)KETHOE OBII{EOBPA3OBATEJIbHOE YUPEX/IEHWE
«OJIYBUHCKA S CPEJH SIS OBILIEOBPASOBATEJIBHAS IIIKOJIA
UMEHU BECCOHOBA UBAHA 'PUTOPHLEBUYA «
BAXUYMCAPAVCKOI'O PAMOHA PECITYBJIMKU KPbIM

[Tpunoxenne k AOOIT OOO nns obyuaromuxcs ¢ 3[1P (Bapuant 7.0)
YTBEpKJICHHAsI MprKa3zoM 1o mkose oT 14.08.2025 Ne 332

PABOYAA MNMPOrPAMMA
OCHOBHOI'O OBLLIETO OBPA3OBAHMA /A/14 OBYHAIOLLIMXCA
C 3AZJEPXKKOU ITCUXMNYECKOI'O PASBBUTUA

(Bapuant 7.0)

«XHUMMUS»

8-9 ki1accel



OI'JTABJIEHUE

[TOACHUTEJIBHAS BATIMCKA......coiiiiiieieete ettt 2
COAEPXXAHUE YUEBHOTI'O ITPEJAMETA «XTUMUSD) .....cooveiiiiiiiiiiiiieceiiieeens 7
COLEPXAHUE OBYUEHUMSA B 8 KITACCE........coiiiiiiiiiiiiieeeeieeeeeees 7
COLAEPXAHUE OBYUEHUSA B 9 KITACCE........cooiiiiiiiiiiiiiicceeeeeeee 10
INDTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUAI................. 15
JIMHHOCTHBIE PE3VYJIBTATDL:......eiiiiiiiieeieeeeeceeeeeeee e 15
METAIIPEIMETHDBIE PE3VJIBTATDI......ccociiiiiiiiiiceecceece e 16
[TPEAMETHBIE PE3VYJIBTATDBL.....ccooiiiiiiiieeeceeeete e 18
TEMATHUYECKOE IINTAHUPOBAHMUE........coociiiiiiiiiceeceeeeeeeee e 25



[HOACHUTEJIBHAA 3AITNCKA

®denepanbpHas pabouas mporpamMma Mo XUMHUM ISl OOYYAIONIUXCS C 3aJCPIKKOM
ncuxudeckoro pasputus (nanee — 3[IP) Ha ypoBHE ocHOBHOro 001I€r0 00pa3oOBaHUS
NOJATOTOBIIEHa Ha OCHOBe @DenepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO
cTaHaapta ocHoBHOro obmiero oOpasoBanus (IIpukas Munmnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (mamee — ®I'OC OOO0O), dDenepanbHON aTanTUPOBAHHOU
o0pa3oBaresbHOM MPOrpaMMbl OCHOBHOTO 0OIIero 00pa3oBaHMs AJi OOy4aroluXcs ¢
OTrpaHUYEHHBIMU BO3MOKHOCTAMHU 3710poBbs (ITpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. No 1025), denepanbHoii pabodeil mporpamMmbl OCHOBHOTO OOIIErO
oOpa3zoBaHusi 10 ydeOHOMY mpeamery «Xumus», DeaepalbHON MPOrpamMMBbI
BOCIIUTAHUSI, C YUYETOM paCIpEIeNIEHHbIX IO KJaccaMm MpOBEpsSEeMbIX TpeOOBaHUU K
pesynbTaram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTEbHONW MPOrPaMMBbI
OCHOBHOTO OOIIEro o0pa3oBaHUs Il OOyYaroUIUXCA C 3aJEPKKOM TMCUXUYECKOTO
pa3BUTHUSL U DJIEMEHTOB  COAEP)KAHWS, MPEACTABICHHBIX B  YHUBEPCAIbHOM
koauukarope 1mo xumuu, KoHrenuu npenogaaBanusi yueOHOTO MpeaMeTa « XUMHUS B
o0Opa3oBaTeNbHBIX opraHu3anusax PD, peanu3yronmx 0oCHOBHbBIE 00111€00pa30BaTeIbHbIC
POrpaMMBbl.

[Iporpamma o xuMuM pazpaboTaHa ¢ LEIbI0 OKa3aHWsS METOAMYECKON MOMOIIN
YUHTEIO B CO3/IaHUU paboyveil mporpaMMsbl 0 y4eOHOMY MPEAMETY.

VYueOnwii  mpeamer  «XuMHUS»  BXOJAUT B NOPEAMETHYIO  00JacThb
«EcTecTBeHHOHay4HbIE MpEAMETh». B cucreme ecTecTBEeHHOHAy4yHOro oOpa3oBaHHUS
XUMUS KaK Y4EOHbIN MpeIMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI,
dbopMUpPOBAaHUM HAYYHOW KApTUHBI MHPA, CO3JIaHUM OCHOBBI XMMHMUYECKHUX 3HAHUH,
HEOOXOJMMBIX JJIsi MOBCEIHEBHOM KM3HU, HABBIKOB 3JI0POBOrO0 M 0O€30MaCHOro Jis
YyelloBeKa W OKpYyXKalolled ero cpeabl o0pa3a >KM3HHM, a TakKe B BOCIHMTAHUU
DKOJIOTUYECKOM KYJIBTYPBI.

VYcenemHocTh M3y4eHUsT XMMHM CBSI3aHA C OBJIAJICHUEM XUMUYECKUM S3BIKOM,
COOIOJIEHNEM TpaBuUil  0e30macHO padOThl TMPH  BHIMIOJIHEHHMH XHUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JPYTUMH MpeaAMeTaMu
HIKOJIBHOIO Kypca.

[Iporpamma BKJIIOYAET B ¢€0s1 OCHOBBI HEOPTraHUYECKOM M OPraHUYECKON XHUMUHU.
['aBHO# ujeel nporpaMmel SIBJIIETCS CO3/IaHKe 0a30BOI0 KOMILJIEKCA OMOPHBIX 3HAHUHN
[0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcs U UX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B copepanun JaHHOTO Kypca MPeICcTaBlIeHbl OCHOBOIOJIATAIONINE XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAIONIME HM3YYEHUE COCTaBAa W CTPOCHUS BEILIECTB,
3aBUCHUMOCTH HUX CBOWCTB OT CTPOEHHS, NPOTHO3MPOBAHUE CBOWMCTB BEUIECTB,
MCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX ITPEBPALICHUN U ITyTE€H YIPaBICHUS MU
B LIEJIAX MOJYYEHHUS BEIIECTB U MAaTEPUAIIOB.



TeopeTndyeckyo OCHOBY M3y4YE€HHUS] HEOPIaHMYECKOW XMMHUU COCTaBIIIET aTOMHO-
MoJieKyssipHoe yuenue, llepmoamueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHM aTOMa, BHUJAX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTSAX
MPOTEKaHUSI XMMUYECKUX PEAKIIH.

B u3ydenun kypca 3HaUYMTENbHAS POJIb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX M JIA0OpAaTOPHBIX pabOT, OMUCAHUIO PE3yJIbTaTOB
YYEHUYECKOT0 JKCIIEPUMEHTa, COOJIOJICHUI0 HOPM W TIpaBWJI Oe30MmacHoi paboThl B
XUMUYECKOU J1abopaTOpUH.

Peanuzanust JaHHON MpOTrpaMMBbI B Mpoliecce 00ydeHHs MO3BOIUT 00yHarouMcs
c 3IIP ycBOUTh KJIHOYEBBIE XMMHUYECKHUE KOMIETEHUWH WU TOHATh POJb U 3HAYECHUE
XUMUHU CPEIU APYTUX HAYK O IPUPOJIE.

N3yyenue xumum CcrocoOCTByeT (OPMHUPOBAHUIO Y OOYUYaIOMIUXCS HAYyYHOTO
MHUPOBO33pEHUS, OCBOCHHUIO OOLICHAYYHBIX METONOB (HAOMIOJIEHUE, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJIEJIUPOBAHHUE), OCBOCHMIO IPAKTHYECKOTO IPUMEHEHHSI Hay4HbBIX
3HAHMM, OCHOBAaHHOIO HAa MEXKIPEAMETHBIX CBA3SIX C mOpeaMeraMu «OKpyKaroIIuii
mupy», «®Duszuka», «buonorus», «l'eorpadus», «Marematuka» u QopMHUpPYET
KOMIIETEHLIMH, HEOOXOAUMBIE 1Js MNPOJOJDKEHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

N3yyenue XuMHUM CHOCOOCTBYET pa3BuUTHIO y oOyvatrommxcs ¢ 3IIP
IMPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (YyHKUMOHAJIBHOM  I'PaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHUYECKH AaHAIU3UPOBATH HH(POPMAIMIO, TPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTh MpPEAMETa JJIA Pa3BUTHS JKU3HEHHOW KOMIETEHIIUU
oOyuatomuxcst ¢ 3[IP 3akmouaercs B yCBOGHWM OCHOBBI XHUMHYECKUX 3HAHUM,
HEOOXOJUMBIX ISl MOBCEJHEBHOW W3HHU; HABBIKOB 3/I0pOBOTO M 0€30MacHOro Jis
YyeJIOBeKa M OKpy:Karolllel ero cpelbl oOpa3a >Ku3HU; (OPMUPOBAHUU SKOJIOTUUECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT coaepkKaHue 0O0ydeHUs NpeaMeTy «XHUMHS» C y4eTOM
0co0bIX 00pa3zoBarenpHbIX noTpeOHocTel oOyvaroniuxces ¢ 3[1P. OBnanenue yueOHbIM
NPEIMETOM «XUMUS» MPEICTABISET ONPEIACICHHYIO TPYAHOCTh IS 00YYarolUXCs C
3I1P. D10 CBSI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON JIEATEIbHOCTH, MEPUOAUUECKIMU
KOJI€OAHUSIMU BHUMAaHHMSI, MAJIbIM 00bEMOM MaMATH, HEJOCTATOYHOCThIO OOIIEro 3amnaca
3HAHWM, MOHM)KEHHBIM IO3HABATEIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pPEUEBOIO
pa3BUTHSL.

Jnst mpeomoneHus TPYAHOCTEH B HM3YYEHUM Y4YEOHOro mnpeamera «XHUMHs)
HeoOxoaMMa ajanTaius o0bemMa U Xapakrepa ydeOHOro MaTrepuaia K mo3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTEeropuu 0OyYaroIIMXcs, Y4eT UX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJb30BAaHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX CBSI3€H,
MOCTENEHHOE YCIOXHEHUE U3y4aeMOro MaTepuara.

[Ipy wW3yyeHMH XHMHH HEOOXOAMMO OCYIIECTBIATh B3aMMOJIECHCTBHE Ha
MOJIMCEHCOPHOUN OCHOBE.

Teopernuecknili MaTepuan peKOMEHAYETCS M3ydaTh B IPOLECCE MPAKTUYECKOU
NesTeNbHOCTH. BO3MOXXHO BBIJIETIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 3a7ad B CBS3U
CO CIJIO)KHOCTBbIO aHanu3a Tekcta oOydarommmucs ¢ 3I[IP. Opranumdeckoe eanHCTBO
MPAKTUYECKON M MBICIUTEIBLHON JESATENbHOCTH OOYYaOMIMXCA Ha YpOKax XHUMHH
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CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHWIO 0A3MCHBIX XUMHUUYECKUX 3HAHUU U
ymenuit. Ocoboe BHUMaHHE TPU M3YYCHUH XUMHH yACTSCTCS U3YYCHHIO «CKBO3HBIX)
MOHATUI ¥ (POPMHUPOBAHUIO HaBBIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[enu u 3aaa4n U3y4yeHus: yueOHOToO IpeaMeTa « XUMUsD)

O6mue 1enu u3ydYeHHs Y4dyeOHOro mpeamera «XUMHUS TPEACTaBICHbI B
denepasibHOM  pabouelt  mporpamMme OCHOBHOro oOmiero oOpasoBanus. OnHu
aKTyaJU3UpPOBaHbl C YYETOM HOBBIX IMPUOPUTETOB B CHUCTEME OCHOBHOT'O OOIIETo
oOpa3oBaHus, HANPABICHHOCTH OOYYECHHMS Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEJJIEKTa M 00Ied KyiabTypbl. OOydeHHE YMEHHUIO YUYHUTHCS U
MPOJIOJKATh CBOE 00pa30BaHKME CAMOCTOSITEILHO B HACTOAIIEE BPEMs SBIISETCS OJHOM
U3 BOKHEUIINX QYHKIUNA y9eOHBIX MMPEAMETOB, B TOM YHCIIE U « XUMUN.

Jnst obyuaromuxcst ¢ 3IIP, Tak e, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEpPCTHHUKOB, OCBaMBaIOIINUX OCHOBHYIO o0pa3oBaTeIbHYI0 porpaMmy,
JTOMUHUPYIOIEee 3HAUCHNE MTPUOOPETAIOT TAKHUE 1IEITH, KaK:

dbopMHUpOBaHUE  WHTEUICKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSITHUIO PEIICHUH, CTOCOOHOM aanTUPOBaThCS
K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU,

HaIpaBJIEHHOCTh OOYYEHMS Ha CHUCTEMATUYECKOE MPUOOIIEHHE YYalluxcs K
CaMOCTOSITeTILHOM MMO3HABATEIBLHOMN JEATeIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAaM
Mo3HaHUs, (GOPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

o0OecreyeHnue YCJIOBHM, CIMOCOOCTBYIOIIMX MNPUOOPETEHUIO OO0yYarOIIMMUCS
OTIbITA PA3HOOOPA3HOMN AESITENILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIIN ), UMEIOIIUX YHUBEPCAIBHOE 3HAUYCHUE ISl Pa3IMYHbBIX BUJIOB
NEATEIIbHOCTH;

dbopMupoBaHuE YMEHUI OOBSCHATh U OIICHUBATH SIBICHHS OKPYXKAIOIIETO MHpPA
Ha OCHOBAaHHMM 3HAHUI U OMbITA, MOJTYUYECHHBIX IPU U3YUYECHUU XUMUH;

dbopMupoBaHue y 0OydYaIOMMXCS TYMAaHHUCTHYECKUX OTHOIICHHWM, TMOHWUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUM Il BBIPAOOTKH HKOJOTMYECKH 1EJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOM JACSATEILHOCTU B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXKaIOIIEH IPUPOTHOU CPEBIL;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQUIISI U HAMPABICHHOCTH JalbHEUIIEro 00yUYeHusl.

Kypc HamnpaBiieH Ha pelieHue cleayronmX 3a/1a4y, 00eCcrednBaOIIUX Peau3aiiio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIBHOCTHOTO TMOJAXOJOB K OOYYEHUIO XUMUU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsA:

dbopMHpoBaHrE TIEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEICTABICHUNA O
BEILIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM IIPUMEHEHUU; OBJIAJIEHUE MOHSITUHHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHMUYECKOM HAayKH Kak OOJacTH
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUECKHUX TMPEBPAIICHUN HEOPraHWYECKUX U
OpraHWYECKUX BEIECTB KaK OCHOBBbI MHOTHX SIBIICHHM XKUBOW W HEXKHBON TPUPOJIHI,
yriyOneHue mpeACcTaBIeHU 0 MaTepUaIbHOM €AMHCTBE MUPA;



OBJIaICHHE OCHOBAaMH XUMUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBAThH
U OOBEKTHBHO OIICHMBATh >KM3HEHHBIE CHUTyallMH, CBA3aHHbIE C XHWMHUEH, HABBIKAMU
0€30MacHOro OOpallleHUs] C BEIIECTBAMH, HMCIOJIb3YyEMbIMH B TOBCEIHEBHOUN >KU3HH;
YMEHUEM aHAJU3UPOBaTh M IUIAHMPOBATh 3KOJIOTMYECKH O€30MacCHOE MOBEACHUE B
LEJSIX COXPAHEHUS 3/I0POBbsI U OKPY’KAIOILIEH CPEJIbI;

(dbopMUpOBaHUE YMEHUU YCTAHABIMBATH CBA3M MEX]Y pEajbHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBICHUSIMU U MPOLECCAMU, MPOUCXOJAUIUMU B MUKPOMUPE, OOBACHSTh
MPUYUHBI MHOTOOOpAa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTD MTPUMEHEHUS BEUIECTB OT UX CBOMCTB;

NpUOOPETEHNE OMNBITA MCIIOJIIb30BAHUS PA3IMYHBIX METOAOB M3Y4YEHHS BEIIECTB,
HAOMIOIEHUsT 32 MX MPEBPALICHUSMH IPU IPOBEACHUH HECIOXKHBIX XUMHYECKUX
HKCIIEPUMEHTOB C UCTIOIH30BAaHUEM JT1ab0PaTOPHOTO 000PYIOBAHUS U TPUOOPOB;

(dopMupoBaHUE MPEICTABICHUM O 3HAYEHUH XUMHUYECKOW HAyKH M PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKHUX MPOOIEM, B TOM YHCIIE B IPEIOTBPAIICHUN TEXHOTEHHBIX
1 HKOJIOTMYECKUX KaracTpod.

Oco0enHocTn 0T0Opa U afanTANMU Y4e0OHOT0 MaTepHuaJia o XuMuM

OOyuenue y4yeOHOMY mnpeameTy «XUMHUsS» HE0OXOJAMMO CTPOUTh Ha CO3JaHUHU
ONTUMAJIBHBIX YCIIOBUW /JI1 YCBOEHHS NPOrPAMMHOTO0 Marepuana OOyYaroIIUMUCS C
3I1P. bonbiioe BHUMaHUE AOJKHO OBITH YJEeJEHO OTOOpYy yueOHOro marepuaia B
COOTBETCTBHUM C MPUHIIMIIOM JOCTYIMHOCTH IIPH COXPAHEHUHU O01Iero 0a30BOro ypoBHS.
OH JTOJDKEH MO COJAEPKaHUI0 U 00BEMY OBITh aAaNTHPOBAHHBIM JIJIsi 00YYaIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMHM 00pa3oBaTeNIbHBIMHM MOTpeOHOCTAMU. Crenyer
o0yerunth OBIaJieHue Mmarepuasiom oOyuatoumumucs ¢ 3IIP  mocpeactBom  ero
JIETAIbHOTO OOBSICHEHUS C CUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOIM
B IIPUMEHEHUU 3HAHUN C HMCIOJIb30BAHMEM IMPUEMOB AITOPUTMHU3ALUU U BU3YAIbHBIX
orop, o0y4eHus: CTPYKTypHUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Ui MOJHOIEHHOTO YCBOCHUSA Y4eOHOTO MaTepuana HMeeT
oropa Ha MEXIIPEAMETHBIE CBA3U BOMNPOCOB, M3yYaeMbIX B JIAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJUH M TOT >K€ Y4YeOHbI Marepuand ¢ pa3HbIX TOYEK 3pEeHus,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 Jy4llIEMY OCMBICIEHHUI0, 00Jee MPOUYHOMY
3aKPEIICHUIO MOJYyUYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHUM.

[Ipy moAroTOoBKE K YpOKaM YUYUTENb JOJKEH MPEeayCMOTPETh (POPMUPOBAHUE Y
oOy4Jaromuxcsd yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IATh M3y4YaeMblil MaTepua,
IUIAHUPOBATh MPEACTOALIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
IOCTOSTHHO ~CJIEAUTh 3a MPAaBWJIBHOCTHIO PEUYEBOro O(OpPMIIEHUS BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ ocoOeHHOCTAMHU TMOBEACHUA U AesiTeNbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOPMOKEHHOCTb, HEOPraHW30BAHHOCTH) HEOOXOIUM CTPOKAMIIUK KOHTPOIIb
COOJII0JIEHUsI TPABUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEIECHUU JTa0OPATOPHBIX padoT B
XUMHUYECKOM KaOUHETE.

IIpuMmepHbie BHABI JesATedbHOCTH oOy4yaromuxcst ¢ 3IIP, o0yciioBiieHHbIE
0co0bIMH 00pa30BaTEeILHBIMH MOTPEOHOCTAMM U 00eCIeYHBAKOIIHE OCMBICJIEHHOE
OCBOEHHE COJIep:KaHUuM 00pa30BaHMS MO NpeaMeTy «XUMHUD)
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CopepxxaHue BUIOB JesATenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
OTpeseNsieTcsl UX O0COOBIMU 00pa3oBaTeNbHBIMH MOTpeOHOCTSIMU. [loMHMO MIHUPOKO
ucnonszyemMbix B @OIl OO0 o6mux g BceX OOyYaromMXCs BHJIOB JCSITEIbHOCTU
CIIEyeT YCWIUTh BHUJABl JEATEIBHOCTH, CHEHU(PUUHBbIE I JAaHHOM KaTeropuu
oOyyaromuxcs, sl 00ecreyeHus OCMBICIEHHOTO OCBOCHHSI COJEPKaHUsI 00pa30BaHuUs
N0 MpEeAMETY: YCWICHHE MPEAMETHO-IIPAKTUYECKON MAESITeIbHOCTU C aKTHUBU3ALMEH
CEHCOPHBIX CHCTEM; Y€pEJOBAHHME BHUAOB JIEATEIBHOCTH, 3aJCHCTBYIONIMX pa3InYHbIC
CEHCOpHBIE CUCTEMbI; OCBOEHHE MaTepHalia ¢ OMOpPOil Ha aJIfOPUTM; IIOLIArOBOCTH) B
M3YYEHUU MaTepHalia; UCTOIb30BaHUE JOTOJHUTEIBHOW BU3YyalbHOW OMOpPHI (TUIAHBI,
o0pa3slibl, CXeMBbI, 111a0JI0HbI, ONIOPHBIE TaOuuIlbl). Jls pazButus y oOyyvaromnuxcs ¢ 3[1P
yMEHUSl JIeJlaTh BBIBOJBI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOrO BHICKA3bIBAHUS
HEOOXOJMMO HCIIONb30BaTh ONOpPHbIE cioBa U kiume. Ocoboe BHUMaHHE CIIEAYET
YAEIUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MAaTEpHalia: COCTABJICHHE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJWI, COCTaBJICHUE KiIacCHUPUKamuu ¢
0003HaUYEHHBIMH OCHOBAaHUSMHU JJIsl KJIacCU(UKALMKA M HANIOJHEHUE WX MpHUMEpaMHu U
ap.

[IpumepHas TemaTuyeckass 1 TEPMUHOJIOTHYECKas Jekcuka cooTBercTByeT DOII
000.

Jnst obyuwaromuxcsi ¢ 3P cymiecTBEeHHBIMHM SIBISIFOTCS TpPUEMBI pabOThI ¢
JIEKCUYECKUM MartepuaioM 1o mnpeamety. [lpoBoauTcs chnenuanbHas paboTa Mo
BBEJICHUIO B AaKTUBHBIM CJIOBaph OOYYAIOMIMXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaembie TEpMUHBI BBOASTCS Ha TOJMCEHCOPHOW OCHOBE, 00si3aTeibHA BU3yalbHas
MOJIJICPXKKA, aJITOPUTMBI PAOOTHI C OMPEIETICHUEM, ONTOPHBIE CXEMBbI JIsl aKTyalu3aliu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepanbHbIM < TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O OOIIEro o0pa3oBaHUsl YYEOHBIA NpeaMeT «XUMUS» BXOAMT B
IpeIMETHYI0 00acTh «EcTeCTBEHHOHAYUYHbIE MPEIMETh U SBISETCA 00s13aTEIbHBIM
JUTSL U3yYEHHUS.

Y4yeOHbIM MIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — Mo 2 4 B
HeJemo B 8 1 9 Kitaccax COOTBETCTBEHHO.

Copepxanue y4eOHOro mpenMera «XuMHs», MpeicTaBieHHoe B DenepanbHON
paboueit mporpamme, cootBerctByeT DI'OC OOO, pazpaboTtaHo ¢ y4YeTOM
denepanbHOM  OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  0OIIEro
oOpa3oBaHug 10 Yy4yeOHOMY TMpeAMETy «XHUMHUS», COOTBETCTByeT DenepanabHOit
aJIanTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO  OOIIETO
00pa3oBaHUs 00YYAIOMIMXCS C 3a1€PKKOM IICUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «XUMU»

COJEPXXAHUE ObYYEHNMA B 8§ KITACCE

HCpBOHaanBHBIe XUMHUYCCKHUEC ITOHATHUSA

HpGILMGT xumun. *Ponp XxmMuM B KU3HHM dYelsioBeka.* Tema u BCIICCTBA.
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du3nyeckre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XuMUs B cucTeMe
Hayk.* Uwucteie BemectBa u cmecu. CmocoObl pasnmenenusi cmeceid. [Ipasuna
Oe3omacHOro oOpaIieHus ¢ BEIIeCTBaMU U J1abopaTopHbIM obopynoBanuem. *Ilonsarue
O METOJIaX MO3HAHUS B XUMHH.*

ATOMBI U MOJIEKYJIbI. XUMUYECKHE DJIEMEHTHI. 3HaKU (CHMBOJIbI) XUMHYECKHX
aneMeHToB. OTHOCHUTENbHAS aTOMHas Macca. [IpocThie U cliokHbIE BenlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.® (OTHOCUTENbHAas MOJIEKyJsipHass macca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

@u3nyeckue M XUMHYECKUE SBIICHUA. XuUMHUYecKas peakuus. [lpusHaku
XUMUYECKUX PEAKUHUN. YPaBHEHUS XUMUYECKUX pEAKUUNA. 3aKOH COXPAHEHHSI MacChl
BemlecTB. Knaccudukanuss XUMHUYECKUX peakiuil (COeIuHEHUs, pa3ioXKeHHUs,
3aMeIIeHUs, OOMEHA).

XHWMHMYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM INOCYIOM, C IPaBHIIAMH
paboThl B Jlaboparopuul U MpuUEMaMu OOpalieHusi ¢ J1abOpaTOpPHBIM 000PYIOBAHUEM;
U3Y4YCHHE W OINUCaHue (PU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEILECTB;
HaOmoieHne pu3nyeckux (IIaBIeHUE BOCKA, TAsTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHHWE M KOHJEHCALMsI BOJbl) U XMMHUYECKUX (FOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBJICHHM, HAOJIOJIEHUE U OIKCAHUE
MPU3HAKOB TMPOTEKAHHUSI XUMHUYECKHX peakluid (pa3joKeHue caxapa, B3auMOJICHCTBUE
CEpHO KHUCJIOTHI € XJopuaoMm Oapusi, pasnoxkeHue rtuapokcuna wmeau (1) mpu
HarpeBaHUM, B3aUMOJCHCTBUE kefe3a ¢ pacTBopoM con meau (I1));u3ydenue criocoboB
paznenenus cMecel (C MOMOIIbIO MaruuTa, GUIbTPOBaHKE, BHITIAPUBAHKE, TUCTHILISAIIMS,
xpomarorpadusi), MPOBEJEHHE OYHCTKM MOBAPEHHOH COJIM; HAONIOJIEHUE U OMNHCAaHUE
pe3yJIbTaTOB TMPOBEACHHS OIbITA, WUIIOCTPUPYIOLIETO 33aKOH COXPAHEHHUsS] MaccChl;
CO3/1aHME MOJIETEN MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxwueiime npeacTaBuTeNIn HEOPraHMYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE
BelecTBo. Haxoxkaenune kucioposa B mpupoje, puanyeckue 1 XMMUYECKUE CBOICTBA.
Peakiiuu ropeHus mpocThIX U CHOXKHBIX BemiecTB. CrocoObl MoMyyYeHus: KUCIopoaa B
nabopatopuu *u npomsbinieHHOCTH. * [Ipumenenue kucnopoza. Ilonarue 06 okcumax.
KpyroBopot kucnopona B npupose. *O30H — alioTponHas MoAU(PUKAIIS KUCIOPOa.

TernoBo#t 3 PexT XUMUYECKON peakiuy, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
HAOTEPMUYECKUE PEaKIUU. TOIINBO: yroidb U METaH. 3arps3HEHUE BO3/1yXa, YCUICHHUE
NapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIO. *

Bomopox — aneMeHT m mpocToe BemecTBO. HaxoxkaeHne BoaoOpoJa B IPUPOJE,
(du3nuecKre 1 XMMUYECKUE CBOICTBA (Ha MpUMEPE B3aUMOJIECUCTBHS C HEMETAIAMU U
OKCHJIaMH METAJIJIOB), MPUMEHEHHE, *crmocoObl nmosydeHus.™ [loHsTHe 0 KHCIIOTax u
COJISIX.

KomnuectBo BeniectBa. Monb. MossipHass macca. 3akoH ABoraapo. MonsipHbiid
00BEM ra30B. PacueTsl Mo xumudeckoit popmysie. PacueTsl MacCOBOM J10JIM XUMUYECKOTO
JJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJISPHON Macchl, MOJISIPHOTO 00beMa
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ra3oB. Pacuérel 1o XMMHUYECKUM YPaBHEHUSIM.

*@uznueckne cBoicTBa Boabl.* Boma. Ee cocras, ctpoenue u monekyssl. *Bona
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACBHIMIEHHBIX W HEHACHIIICHHBIX
pactBopax. lloHsitue pacTBOpUMOCTM BellecTB B Boje.* Pacuer maccoBoi 0iH
BEIlleCTBA B pacTBOpe (MpoOlIeHTHAas KOHIEHTpauus). MaccoBas J0Ji1 BelIeCTBa B
pacTBope. *XuMHUECKHE CBOMCTBA BOABI (Pa3sIOKEHUE, PEAKIIUA C HATPUEM, OKCUIOM
Kasblus, okcuaoMm cepol (IV) peakiuu ¢ MerannaMu, KUCIOTHBIMH M OCHOBHBIMU
okcusiamu). [Tonsitue 06 ocHoBaHUsAX. PO pacTBOPOB B MPUPOJIE U B )KU3HU YETIOBEKa.
Kpyrosopot Boasl B mpupoze.* 3arpssHeHue NpUpOAHBIX BoA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Baxueiimume  kiaccel  HeopraHmyeckux — coeauHeHui.  Knaccuduxarus
HEOpraHWYEeCKUX coeAuHeHui. OKcuapl: cocTaB, Kiaccudukaius (KUCIOTHEIE,
OCHOBHBIE, *am(oTepHbIe, HecoueoOpa3yoIie - Ha npumepe okcuaa yraepoaa (1) u
okcuaa azora (1)), Homenknarypa.* *Ilomydyenne* m XUMHUUYECKHE CBOWCTBA OKCHIIOB
(B3auMopeicTBUEe ¢ BOMOH, KucioTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBAHWMW: IIEJIOYM W HEPACTBOPHMMBIE OCHOBaHMA. HoOMEHKknaTypa OCHOBaHHM.
du3nyeckne M XHUMHUYECKHE CBOWCTBA OCHOBaHMM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJJIOB, KUCJIOTaMH, colisiMu). *[lonydenre ocHoBaHUM. *

Kucnotsl: cocraB, kinaccudukamusi, HOMEHKIATypa, GU3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aUMOJICHCTBHE C METAJJIaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMH,
COJISIMHU, HA TIpUMEpEe COJITHOM W CEpHOM KUCIOT), *cmocoObl monydeHus.™ Psin
aktuBHocth MetaiioB H. H. bekeroBa. Conm (cpenHue): HOMEHKIATypa CoOJei,
*CIocoObl MOyYeHU™, B3aUMOJICHCTBHE COJIEH C MeTallllaMU, KUCIOTaMH, IeI0YaMHu
U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 amdoTepHBIX THAPOKCHUIAX (HAa MpUMEpe IWHKA W *amroMuHuI™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMHU M IIEIOYaMHU, PA3I0KEHUE TTPU
HarpeBaHWM) U MOTy4YeHue. *

['eHeTnyeckass CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COEIUHEHUM.
['eneTnueckue psabl.

XUMUYECKUM IKCIIEPUMEHT: KaueCTBEHHOE OMPEICIICHUE COICPIKaHUS KUCIIOPOIa
B BO3J/IyX€; MOJy4YEeHHUE U U3yUYCHHUE CBOMCTB KUCIIOPO/1a; HAOJIOICHHE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJAOM M yCJIOBHUSI BOSHUKHOBEHHUS M IIPEKpalieHus TopeHus (1moxapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCUJIOB U OMHUCAHHUE UX CBOMCTB; MOJyYEHHE U U3yUCHUE
CBOICTB BoJIOpojia (ropeHue); HabmoieHne 00pa3oB BEMIECTB KOJUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIIEHHOM MAacCOBOW JIOJIEM pPacTBOPEHHOTO
BEIIIECTBA; B3aHMMOJICMCTBUE BOJbI C METaZIaMM (HaTpUEM U KaJdbLIMEM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUAJIOB); OIPEJEICHUE PACTBOPOB KHUCJIOT U IIEJIOYEl ¢
MOMOIIBI0 HMHAMKATOPOB; HUCCIEJOBAHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOJIOJIEHWE W3MEHEHUsI OKPACKHW HMHIUKATOPOB B pPacTBOpax
KHUCJIOT U IIEeJouel; uzyuenue BzaumojeictBusa okcuaa meau(Il) ¢ pacrBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJlJIaMH, PEaKlUi HeUTpanu3aluuy; MolyuYeHue HepacTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETa/ula JAPYrMM W3 pacTBOpa COJIM; pelieHue
AKCIEPUMEHTAIBHBIX 3aady 1o TeMe «BaxHelmume Kiacchl HEOPraHUYECKHUX



COEIMHEHUI.

[Iepronnueckuit 3akoH u llepuoguueckas cucremMa XMMHUYECKHUX SJIEMEHTOB
. . MenpaeneeBa. CtpoeHre aToOMOB. XUMHUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTAaHOBHUTEBHBIC PEAKIINH.

[IepBble MONBITKY KJIACCU(DUKAIMN XUMUYECKUX 3eMeHTOB. [oHsTHE O rpymnax
CXOIHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJOYHO3EMENbHbIE METaIbl, TaJOreHbI,
UHEpPTHBIE Ta3bl). *DJNeMEeHThl, KOTOpble 00pa3yloT amQpOTEepHbIE OKCUABl U
TUAPOKCHUBL. *

Ilepuonnueckuit 3akoH. Ilepuonnueckass cucremMa XUMHYECKHX 3JIEMEHTOB
. 1. Menneneena. KopoTtkonepuoanas u * INIMHHOTIEPUOIHAS dbopmbl
[Tepuognueckoit cucrtembl xumuueckux siemeHToB JI. M. MenaeneeBa. Ilepuoasl u
rpynnsl. OU3NYECKUHA CMBICI HOPSAKOBOIO HOMEpA, HOMEPOB NEPUOAA W TPYIIIbI
DIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. *M3otonbl.* Dnexrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbix 20 XUMHUYECKHX 3J1eMeHTOB llepuoanueckoit
cucrembl J[. I. Menaeneesa. XapakTepuCTUKa XUMHUYECKOI'O DJJEMEHTa II0 €ro
noJjiokeHuro B Ilepunoanueckou cucreme /1. . Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MajbIX MEPUOJOB U TIaBHBIX
NOATPYII, B 3aBUCMUMOCTH OT aTOMHOTO (MOPSIKOBOrO) HoMepa 3HAuYeHHE
[lepnognueckoro 3akoHa U llepmoanueckodl CHCTEMbI XUMHUYECKHX JJIEMEHTOB IS
pa3zBuTHs Hayku U npaktuku. . V1. MeHnneneeB — y4€Hbll U rpaKJaHuH. *

Xnmuueckass  cBsi3b.  KoBasmeHTHas  (moJjisipHass W HENOJSpHas)  CBS3b.
*INeKTPOOTPULIATEILHOCTh aTOMOB XUMHUUECKHX 3JIeMEHTOB.* MoHHas CBA3b.

Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIporuecch
OKHCJIEHHS] U1 BOCCTAaHOBJIEHU. OKHUCIIUTEIN U BOCCTAHOBUTEIH.

XVWMHYECKHI SKCHEPUMEHT: HW3y4YeHUE O00pa3uoB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJICHCTBUE THAPOKCHIA LIMHKA C PACTBOPaMHU KHCIIOT U IIEJIOYEH;
IIPOBEJIEHUE OIBITOB, MJUTFOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu pa3ioxKeHus, COeIUHEHUS).

MG}KHpeI[MeTHBIC CBA3HU

Peanuzanus MeXNpeAMETHBIX CBs3€d IMpU H3YUYEHHMM XUMHUU B 8 Kjacce
OCYILIECTBJISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IOHSITHH,
TaK U MOHATUMN, SIBISIOUIUXCS CUCTEMHBIMH ISl OTAENBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHbIH (akT, TUIOTe3a, TEeopus,
3aKOH, aHaJIU3, CUHTE3, KjIacCU(UKAIUs, TIEPUOUIHOCTh, HAOIIOJCHUE, YKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usnka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], W30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsii, BEIIECTBO, TeJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, ra3, (pU3WYeCKUe BEIWYUHBI, €AUHUIIBI U3MEPEHMUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.
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['eorpadus: atmocdepa, ruapochepa, MUHEpATIbI, TOPHBIE TOPOABI, TMOJIC3HBIC
MCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

COAEPKAHHUE OBYUYEHUS B 9 KIIACCE

BGHIGCTBO N XUMHUYCCKasa PCaKIus

Ilepnonnueckuii 3akoH. Ilepumommueckas cucreMa XUMHYECKHX DIJIEMEHTOB
. . MenpneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX MEPUONOB, KaJlWs, KAIbLHS U UX COCAMHEHUN B
COOTBETCTBUM C TOJIOKEHUEM DJIEMEHTOB B [lepromndeckon cucreMe M CTPOEHUEM HX
aTOMOB.

CrpoeHue BemecTBa: BHJABI XUMHUYECKOW CBS3UM. THIBI KPUCTAJUIMYECKUX
PEmIETOK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU U BUA
XUMHUYECKOU CBs3U. *

Krnaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKUX BEIIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAS). XMMHYECKHE CBOWCTBA BEILIECTB, OTHOCSIIUXCS K Pa3IMYHbIM Kjaccam
HEOPraHWYECKUX COCIMHEHUN, TCHETUYECKas CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKux peakuuid Mo pa3IndyHbIM MpU3HaKaM (II0 YUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKLUU BELIECTB, IO TEMJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETICHEW OKHUCIIEHHS XHMHMYECKHUX DJJIEMEHTOB, *M0 OOpaTUMOCTHU, MO YYaCTHIO
Karajgu3atopa).* DK30- W JHAOTEpMHUYeckue peakuuu. *Tepmoxumuueckue
ypaBHEHHUS. *

*[loHsiTHE O CKOPOCTH XHMH4YecKol peakiuu. llonstne 00 oOpaTUMBIX HU
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [[OHATHE O TOMOrE€HHBIX U TE€TePOreHHBIX
peakusax. [lonstre o xummuyeckoMm paBHoBecHH. CMEIIEHHE XUMUYECKOIO PABHOBECHS.
@akTOphl, BIUSAIOMIKNE HA CKOPOCTh XMMHUYECKON PEAKIIMHU U ITOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuy, DIIEKTPOHHBIN OanaHc
OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHOM peakiuu. CoCcTaBiIeHNEe YpaBHEHNUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUi C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopust 2MEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJUTUYECKAs JTHCCOLUALNS.
ONEeKTPONUThl U HEdNEKTPoJauThl. KaTuoHbl, aHHOHBL. *MexaHH3M IHCCOLMALINAU
BEIIECTB C pa3IMYHBIMU BHJIAMH XHMHYeCKOW cBsi3U. lloHATHE O cCTeneHu
nucconuanui.* CUIbHbIC U Clla0ble AIIEKTPOIUTHIL.

Peakiiun monHoro oOMeHa. YcinoBuUsl MPOTEKAaHUsI PEAKIMil HOHHOrO OOMEHa 10
KoHIA. [TonHbIE ¥ COKpalIEHHBIE HOHHBIE YPABHEHUS peakUnid. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAHMM M COJIEM B CBETE€ MPEICTAaBICHUH 00 3IIEKTPOIUTHYECKOU
nuccormanuu. Cpena pactBopa. KadeCcTBEHHBIE pEaKIMM HA KATUOHBI W AHUOHBI:
XJopua-, OpomMua-, woaua-, cyibpar-, kapOoHar-, cuiaukar-, ¢ocdar- aHUOHBI;
T'MJIPOKCHUJI-MOHBI; KaTHOHBl aMMOHUS, MarHus, KaJbLUs, aJlOMUHUSA, kene3a (2+) u
(3+), meau (2+), IMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHWMHUYECKUIM 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKHUX
PEIIETOK HEOpraHMYECKUX BELIECTB — METaJUIOB U HeMeTaoB (rpadura U anmasa),
CIIOKHBIX BEIIECTB (XJOpUAA HATpHs); MCCIEAOBAHUE 3aBUCHUMOCTU CKOPOCTH
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XUMHUYECKOW PEaKiMd OT BO3ACHCTBHS PA3NIUYHBIX  (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEMIECTB, MPOIECCA TUCCOIMAIIMHA KHUCIIOT, IeI0Ueh 1
coneil  (BO3MOXKHO  HCIOJB30BAaHWE  BHJICOMATEPUAIOB); IPOBEICHHUE  OIMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAaHUsI peakiuii MOHHOro oOMeHa (oOpa3oBaHue
OcajKa, BBIJCIICHHWE raza, 0O0pa30BaHWE BOJIbI); OIBITOB, WLTFOCTPUPYIOIIMX MPUMEPHI
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peaknuii  (TOpEHHE, PEaKIuu  PasIoKCHHS,
COCIIMHCHUS); PACIIO3HABAaHUE HEOPTaHMYECKHX BEIICCTB C TOMOIIBI0 KAa4eCTBEHHBIX
peaKIMii Ha HOHBI; pEIICHUE IKCITEPUMEHTAIBHBIX 3a/1a4.

Hemeranns u ux COCIUMHCHU

OOmas  xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOSHHS  aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHne u (GU3HUECKHE CBONCTBA MPOCTHIX
BEILIECTB — rajJOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MpPUMEpPE XJIopa (B3aUMOJCUCTBHUE C
MeTajylaM{, HeMeTalllaMd —  BOJIOPOJIOM M KHUCJIOPOJOM,  *riermodamu™).
XnopoBoaopo. ComnsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, *NojlydeHHe™, MpuMeHEeHue.
* JleficTBUE XJI0Opa U XJIOPOBOJIOPOJIa HA OPraHU3M uejoBeka.™ BakHelme Xjaopuibl U
WX HaXOXJICHHE B TIPUPO/IE.

OO6mas xapakrepuctuka sjeMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTETICHU OKUCIICHUS.

Crpoenre ¥ (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
AmoTpornHble MOAU(UKAIMKA KHUCIOpOJa U Cepbl. XUMUYECKHE CBOWCTBA CEpbI
(B3aumopeiicTBue *c HemeTammaMu® — BOJOPOJOM U KHUCIOPOJOM, MeETaUIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M CepHOHM Kucioramu).* CepoBOIOPOJ: CTPOCHHE,
bu3nYecKne U XMMHUYECKUE CBONCTBA (KUCIOTHBIC U BOCCTAHOBUTEIHHBIC CBOWMCTBA).
Oxkcuapl cepbl KaK MPeICTABUTENN KUCITOTHBIX OKCUIOB. CepHas KucioTa: (PU3NYECKUE
U XuMHuueckue cBoiicTBa (oOmme u cnenudpuueckue). Coilu CEpHOU KHUCITOTHI,
KaueCTBEHHas peakuus Ha cylbdar-uoH. CepHucTas Kuciora. *XUMHUYECKUE PEaKIUH,
JeXalllue B OCHOBE MPOMBIIIIEHHOTO Clocoda TMOMy4YeHUsT CEpPHOW KHCIOTHL *
Haxoxaenue cepbl u €€ coenuHeHuil B npupoje. [Ipumenenue cepsl U €€ COEqUHEHUN B
OBITY W B MPOMBIIUICHHOCTH. *XUMHUYECKOE 3arpsi3HCHUE OKPYXKAIOIIEeH Cpesibl
COEJIMHEHUSMHU Cepbl (KUCIOTHBIC TOXK]IU, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro mpeaoTBpaIieHus . *

OOmias xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aToMOB a3oTa u (ochopa, XxapakTepHbIe CTEIIEHN OKHUCIICHUSI.

A3OT, pacmpocTpaHeHHe B TMpupoje, (U3NUECKHe W XUMUYECKHE CBOWCTBA
(B3auMoOAEICTBHE € METAJUIaMA W HEMETAUIaMU - KHUCJIOPOJOM M BOJIOPOJIOM).
KpyroBopor a3ora B mnpupome. AmMMmuak: (u3mdyeckue W XUMHUYECKHE CBOWCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *MoiayyeHue™ W NMpUMEHEHUE.
Conu amMMOHMS: cOCTaB, (QU3MYECKHUE M XMMHYECKHME CBOWCTBA (pasyioKeHHE,
B3aUMOJICHCTBUE CO IeiouyaMu), npuMmeHeHue. KadecTBeHHass peakilusi Ha HOHBI
aMMOHHUsI. A30THasi KUCIIOTa, €€ (u3nueckue M XUMHYECKHUE CBOMCTBa (0OIIue u
cnenuduyeckue), *nomydenue.* Hurtparbl (pasznoxeHue). A30TUCTasi KHUCIOTA.
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YI0OpEHUM.
*XMMHUUYECKOe 3arpsi3HEHHE OKpPYXKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE

12



JIOXKH, 3arpsiI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).*

dochop, *ammorponusie Mmomudukanuu docdopa,* Puznueckue U XUMUIECKHE
CBOICTBa (B3aMMOJCHCTBHE C MeETaJIaMH, HEMETajlaMd, *KOHIIEHTPHUPOBAHHBIMU
a30THOM u cepHoil kucnmotamu).* Oxcun docdopa (V), oprodochopnas kucnora:
¢u3NuecKue M XUMHUYECKHUE CBOMCTBa, *momydyeHue.® *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HuTpaThl U docdarsl. [loHsTHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB yIJIepoJia U
KpeMHHUs. BajleHTHOCTb M XapaKTepHbIE CTENEHU OKHUCICHHsS aTOMOB Yrjiepoia |
KpeMHus. PacnipocTpanenue yriieposia B Ipupo/Jie, XapaKTepHbIe CTETIEHN OKUCIICHHUS.

VYrnepon, ammorponHble Momudukanuu (rpadur, anmasz), ¢GU3HMYECKUE U
XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB (B3aUMOJACHCTBUE C METaJJIaMU,
HEMeTaIaMH, *KOHIICHTPUPOBAHHBIMHU a30THOW M CEpPHOM KHUCIOTamu)*. AncopOrusi.
Kpyrosopot yrinepoaa B npupozae. OKcuabl yriepona, ux GuU3NYecKue U XUMHUECKUE
CBOICTBA, IIOJIy4YeHHE W NPUMEHEHHE, [JEHCTBHE HAa  OpPraHu3M  4YeJIOBEKa.
*DJKomornueckre TpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoM yriepoma(lV); rumortesa
rJ100adbHOTO MOTEIUICHUS! KJIMMAaTa; MapHUKOBBIA 3P dexT.* YrojabHas Kuciaora u eé
coiiM, uX (PU3MYECKME M XUMHUYECKHE CBOWCTBA, *MOJydeHHE W NpHUMEHEHHeE.™
KauecTtBeHHast peakuuss Ha kapOoHaT-MOHBI. Mcrmosb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HUCTBE.

OO6mue npencrapieHrus 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS OPTraHUYECKUX
COCJIMHEHUN yriiepojaa (Ha mpuMepe MeTaHa, dTUJIeHa, 3TaHOJa, YKCYCHOW KHUCIOTHI.
*Ux coctaB M Xxumudeckoe ctpoeHue. Kiaccudukanuss OpraHUYecKUX BeIlecTB.™
[Tonsitue 0 OMOJOTHYECKM BaXKHBIX BEIIECTBAX: JKHpax, Oelkax, yrieBojax — M HUX
pOJId B JKM3HU 4YeJoBeKa. *MarepuaabHOEe €UHCTBO OPTaHUYECKUX U HEOPTaHUYECKHUX
COEMHEeHMH. *

Kpemnuii, ero ¢usmueckne W XHMHYECKHE CBOWCTBa (Ha IIpuUMEpe
B3aMMOJCHCTBHS C METAJIaMd M HEMeTalllaMH), *HoiydyeHue®* W TpHUMEHEHHE.
*CoenuHeHus: KpeMHus B nipupoje. OOuue npeactaBieHus 00 okcuae kpeMaus(IV) u
KpeMHHEBOU KuciioTe. CUIIMKaThl, (PU3UUECKUE U XMMHUUYECKHE CBOWMCTBA, MOJIYYEHUE U
npUMeHEeHue B  OBbITY, TMPOMBILUIEHHOCTH (B  MEAMIIMHCKOH, 3JIEKTPOHHOM,
CTpOUTENbHOW W Jp.). Baxueilline cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO,
IIEMEHT, 0eTOH, kene300eToH. [TpobaeMbl 6€301acHOTO MCIOIB30BaHUS CTPOUTEIIBHBIX
MaTepHaJioB B MOBCETHEBHOM KU3HU. *

XUMHUYECKUN DKCIEPUMEHT: H3y4YeHHE O0pa3l0oB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IIPOBEJACHUE KAYECTBEHHBIX PEAKLIMN HA XJIOPUI-UOHBI U
HaOJIOZIeHUE TPU3HAKOB HUX TMPOTEKAHMS; OMbBITHI, OTpaXKaroIe (QU3NUYECKHe Hu
XUMUYECKHE CBOWCTBA TajJOr€HOB W MX COEAUHEHUN (BO3MOXHO HCIIOIb30BAHHE
BHUJICOMATEPUAIOB); O3HaKOMJIEHHWE C oOpasmamMu  XJOpuaoB  (TAJIOTCHUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIOB); HaAOIIOJIEHHE TMpoliecca OOYIIIMBaHUS caxapa IMOJ JAeUCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOThI; U3YyUYEHUE XUMUYECKUX CBOMCTB pa30aBI€HHOU
CEpPHOU KUCIIOTHI, TPOBEACHUE KAUECTBEHHOM peakuu Ha Cyab(aT-uoH U HAOII0IeHHE
Mpu3HaKa e€ MPOTEKaHusI;, 0O3HAKOMJIEHHE ¢ (PU3MUECKUMU CBOMCTBaMU a3ota, ¢ocdopa
U UX COCIMHEHUH (BO3MOXKHO HCIIOJIb30BAHKUE BUIECOMATEPHUATIOB), 00pa3liaMu a30THBIX
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u pochopHbIX yaoOpeHuii; moaydeHrne aMMuaka u U3y4eHnue ero CBOMCTB; MPOBEICHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHHUSA U QocdarT-uoH U M3ydYeHHEe MPU3HAKOB HX
IIPOTEKAHUSA, B3aMMOJCUCTBHE KOHUEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHME BUAEOMATEPUATIOB); U3yUEHHE MOJEIEH KPUCTALNTNYECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHWE C IMPOLECCOM aJCOPOLUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAaHHBIM YINIEM © YCTPOMCTBOM NPOTHUBOrasa; IOJyYEHUE
YIJIEKUCIIOrO Ta3a U M3yYEeHHE €ro CBOWCTB; MPOBEIECHUE KAaUYECTBEHHBIX pEaKIUi Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB MX MPOTEKAHMS; 03HAKOMIIEHHE C
MPOAYKUMEN CUIIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10
TeMme «Ba)kHelle HeMeTaJUTbl U UX COEUHEHUS.

MeTtanibl U uxX COCINMHCHU

OOmras XxapakTepUCTUKA XUMHYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
MX  1[oJiokeHuss B llepuoamyeckod  cucTeMe  XMMHUYECKUX  BJIEMEHTOB
. . MenaeneeBa u ctpoeHus aroMmoB. CTpoeHue MetajuioB. MeTtainueckas CBs3b U
METAUINYECKAs] KPUCTAIINYECKAs PEETKA. DJEKTPOXUMUYECKUN DSl HAIPSKECHHUN
MetauioB. dusznueckre W XUMHUUYECKHE CBOWCTBA META/UIOB (B3aUMOJIEUCTBUE C
KHCJIOPOJIOM, BOJIOM, KUcaoTaMu). *O0mme cnocoObl monydeHus: MeTauioB. [lonstue
0 KOPPO3UHU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb,
YyTyH, JIOPATIOMUHNM, OpOH3a) U UX TPUMEHEHHE B OBITY U TPOMBIIIIIEHHOCTH. *

[llenounsle meTambl: 1ONOXKeHHE B llepuoanueckor cUCTEME XMMHUYECKHX
sanementoB J[. WM. MennaeneeBa; crpoeHue aroMoB.  HaxoxaeHue B TpHUPOJIE.
du3nyecKkue W XMMHUYECKHE CBOWCTBA (Ha mpumMmepe Hatpus W Kanus). Oxkcuabl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHne meI0uHbIX METAJUIOB U UX COECIMHEHUIA.

[Ilenouyno3emenbHbIE METaJIIIbI MarHui 51 KaJIbLIHM: MOJIOKEHUE
B [lepnoanueckoin cucreme xummyeckux iemMeHToB [l. M. Menneneesa; ctpoeHue nx
aTOMOB; HaXOXJeHUE B mpupoaec. PU3NUECKHE U XMMHUYECKUE CBOMCTBA MarHus M
KaJblusl. BaxkHeimue coequHeHus Kaiablus (OKCHMA, TUAPOKCUI, coyH). *IKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHus!. ™

AnmtoMuHuNA: TonioxkeHue B Ileproandeckoil cucTeMe XMMHUYECKHUX SJIEMEHTOB
J. . MeHnneneeBa; CTpOGHHME aToma; HaxoxkaeHue B mpupoae. Duznueckue u
XUMHUYECKHME CBOMCTBA amoMHUHUS. AMQOTepHbIE CBOMCTBAa OKCHAA M THUIPOKCHIA
AITFOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoandyeckod CUCTEME XHWMHUYECKHX JJIEMEHTOB
J. . MenneneeBa; CTpOoeHME aroMa; HaxoxJeHwe B npuponae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA JKelie3a (B3aUMOJICHCTBUE ¢ METAJIJIaMU, KUCJIOTaMHU U COJISIMU).
Oxcuapl, ruppokcunbl u conu xkene3a(ll) wm xenesza(Ill): cocraB, cBoiictBa u
*nonyuenue.*

XUMUYECKUM SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMi METaJUIOB U CIUJIaBOB,
X (pU3MUYEeCKUMH CBOMCTBAMU; U3YUCHHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEHW B3aUMOEHCTBHS OKCHUIA KaJIbIUS U
HaTpus C BOJOM (BO3MOXKHO MCIIOJIb30BAaHUE BHUJEOMATEPHUAJIOB); HCCJIEIOBAHUE
CBOMCTB >KECTKOW BOJbI; IMpollecca TOPEHHUsS >Keie3a B KHUCIOpoJe (BO3MOMXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX PEaKINil Ha
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WMOHBbI (Mar"usi, KajublMsi, anioMuHMs, IuHKa, xene3a(ll) u xeneza(lll), memu(1l));
HaAOJIFOICHHE W ONMCAaHUE TIPOIECCOB OKPAITMBAHMS TIJIAMEHU MOHAMU HATPUS, Kalus
Kbl (BO3MOXHO HCIIOIH30BAHUE BHUICOMATEPHAIIOB); MCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIIOMUHMS U THAPOKCHUIA IIMHKA; PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeinnme MeTamuibl U UX COCAMHECHUS.

XUMUs ¥ OKpyKaroas cpena

*HoBble MaTepuaibl U TEXHOJOTMHM. BemiectBa M Marepuanbl B IOBCEIHEBHOM
KU3HA 4eJloBeKa. XHMHsS M 3]0pOBbe. be3omacHoe HCIoIb30BaHUE BELIECTB MU
XMMHYECKUX peakuuid B ObiTy. [lepBas mnomMomb MNpu XHMHUYECKHX OXKOrax
U oTpaBiieHUsAX. OCHOBBI 3KOJIOTMUECKON TPaMOTHOCTH. *

*XuMHuUecKkoe 3arpsi3HEeHUE OKpYXKaroulel cpeasl (mpeaenbHas IOMyCTHMast
koHieHTpaius BemectB — [1J[K). Ponbs XxuMuu B penieHun 3K0JI0rM4ecKux npooiem. ™

*[IpupoaHblE HCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM ra3, HE(PTH),
IPOJIYKThI MX EPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH. *

XUMHUYECKUIN IKCIIEPUMEHT: HU3yUEHHE 0O0pa3l0B MaTEpHaIOB (CTEKJIO, CILIABBI
METAJIJIOB, TTOJIMMEPHBIE MaTepHabl).*

MG}KHpeI[MeTHBIC CBA3HU

Peanu3anmsi MEXIpEAMETHBIX CBS3CH MNpH HW3YYCHUHM XHUMHH B 9 Kilacce
OCYIICCTBIISICTCSl Yepe3 HMCIOJb30BaHUE KaK OOIIUX ECTECCTBEHHO-HAYYHBIX TOHSTHM,
TaK U TOHSATUHU, SIBISIIOUIUXCS CUCTEMHBIMU U1l OTACJIbHBIX MPEJAMETOB €CTECTBEHHO-
HAyYHOTO LUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4yHbIM (akT, Trumoresa, 3aKoH,
Teopusl, aHAJIN3, CUHTE3, KJIacCU(UKAIUS, TEPUOTUIHOCTb, HAOIIOCHUE, DKCIIEPUMEHT,
MOJICTMPOBAaHUE, M3MEPEHUE, MOJIENb, SBJIEHUE, MAPHUKOBBIA 3(PQEeKT, TeXHOJIOTHS,
MaTepHaIbI.

®dwusuka: mMaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PaMOAaKTUBHOCTh, MOJIEKYJA, SICKTPUUCCKUIN 3apsj, MPOBOJHUKH, MOTYIPOBOJIHHKH,
JUDJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KPHUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3HUECKHEC
BEJIMYMHBI, CAWHHUIIBI H3MEPCHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IEI,
ComnHie.

buonorusi: ¢otocuHTe3, AbIxaHue, Ouocdepa, H>KOCHUCTEMa, MHUHEpAIbHbIC
yA0OpEHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, rugapochepa, MUHEPATbI, TOPHBIE TOPOAbI, TMOJIE3HBIC
HCKOIIaeMbIe, TOTIMBO, BOJIHBIE PECYPCHI.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

B nemom pesynbrarel ocBoeHus obOydarouumucs ¢ 3I[1P yuebnoro mpemmera
«Xumus» JOHKHBI COBIMAJATh ¢ pesyiapTaTamu dDenepalibHONW paboyeilt MporpamMMsl
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OCHOBHOTO 00111er0 o6pazoanus. Hanbosee 3HAYMMBIMU SIBIISTFOTCS
JIMYHOCTHBIE PE3VYJIBTATHBI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOEHHS HIPOrpaMMbl  OCHOBHOTO  OOILEro
oOpa30oBaHUs JIOCTUTAIOTCA B XOje OOYyYEeHHS XHUMHUU B €IWHCTBE Y4YEOHOU W
BOCIIMTATEIbHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMU POCCUHCKUMHU
COIIMOKYJIBTYPHBIMH H  JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH, TIPUHSATHIMH B
oOmiecTBe TmMpaBUJIaMH W HOPMaMu TMOBEACHHS M CHOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COIUATNA3AINNA 00YyJarOIIUXCSl.

JImaHOCTHBIE pe3yIbTaThl OTpaXkaroT TOTOBHOCTh oOyJaronmxcs
PYKOBOJCTBOBAThCS CHUCTEMOW MO3UTHUBHBIX IEHHOCTHBIX OPHUEHTALUNA W pacIIUpEHHE
OTIBITA JISATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuOTUYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJeIWI0, TIOHMMaHWS 3HAUYEHUS XHUMHYECKOW HAyKH B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOM wuHMOpMaIein o
NEPEOBBIX JIOCTHXKEHUSX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpa’KJaHCKOI'O BOCIIUTAHHUS:

OPEICTaBICHUSA O COIMAIBHBIX HOpMax H MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIEA0BATENbCKOW, TBOPUYECKOM M JAPYTUX BHUJAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM AESITETLHOCTH MPH BBINOJHEHUU yUEOHBIX,
MO3HABATENbHBIX 3a/a4, BBINOJHECHUH XHMHUYECKUX OKCIEPUMEHTOB, CO3AaHHUU
y4eOHBIX TIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aHMOTIOMOINU B TPOIIECCE
ITON y4eOHOH NeATeIhbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHUE W IMOCTYIKU
CBOMX TOBAPHUIIEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YU4ETOM OCO3HAHUS
MOCJIEICTBUN IOCTYTIKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE M XHMHUYECKON pEaKIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISAIOIIUX OCHOBY
JUIS TIOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI, B3AMMOCBS3SIX UEIOBEKa C MIPUPOIHOM Cpeiou, O
POJIM XUMUU B TIO3HAHUU ATHX 3aKOHOMEPHOCTEI;

MO03HABaTEeIbHBIX MOTHBOB, HANpAaBICHHBIX HAa MOJyYE€HHWE HOBBIX 3HAHHUN TI0
XMMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHUS HA0JII01aeMbIX TIPOIECCOB U SBICHU;

M03HABATEIbHON, MHPOPMAIMOHHON W YUTATENbCKOH KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIIbHON pabOTHI ¢ YIEeOHBIMH TEKCTaMH, CIIPABOYHON JTUTEPATYPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTUIA;

uHTepeca K OOyYEHHI0O M TMO3HAHWIO, JI0003HATEIbHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K CaMO00pa30BaHUIO, MPOCKTHON M UCCIIEIOBATEIbCKOM NesATENbHOCTH, K
OCO3HAaHHOMY BbIOOpY HANPaBICHHOCTH U YPOBHS 00y4eHHUs B JaJIbHEUIIEM;

4) hopmupoBaHUs KYJIbTYPBI 310POBBS:
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OCO3HAHMS LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO,
YCTAHOBKH Ha 37I0pOBbIN 00pa3 KU3HU, OCO3HAHUS MTOCIEACTBUN U HEMPUSATUS BPEIHBIX
MPUBBIUCK (YMOTPEOJICHUS aJKOTOJIs, HAPKOTUKOB, KYpPEHHUs), HEOOXOIUMOCTH
coOtoieHus1 paBuil 0€30MaCHOCTU NPH OOpAIEHUH C XMMHYECKMMHU BEUIECTBAMU B
OBITY U peaibHOM KU3HU,

5) Tpy1OBOTO BOCITUTAHUS:

MHTEpeca K MPAKTUYECKOMY M3yuYeHHUIO mpodeccuid U Tpyla pa3iudyHOIo poja,
yBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESITENLHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAJIbHOM
TPaeKTOPUM TPOAODKEHHS 00pa3oBaHUA C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCIEUTHOM
npoecCHOHaNbHON NEeATEIPHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
a/lalTUPOBAThCS B MPO(HECCHOHATIBHOM cpesie;

6) 9KOJIOTUYECKOT0 BOCITUTAHUS:

IKOJIOTUYECKH 11€7ecO00pa3HOro OTHOIIEHHUS K MPUPOJIE KaK MCTOYHUKY KU3IHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TIOHUMAHUs LIEHHOCTH 3/I0POBOTO M 0€30MacCHOI0
oOpa3a >KHM3HM, OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (U3HYECKOMY H
NICUXUYECKOMY 370pPOBBIO, OCO3HAHMSI LEHHOCTH COOJIOJIEHUS MpaBWI OE30MacCHOIrO
MOBEAECHUS MpU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTyallUsAX, YTPOKAIOIINX 3JOPOBbIO
1 KU3HU JTIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydaeMble MpPU HU3YYCHUH XUMUH, IS
pelieHus 3a/1ay, CBSI3aHHBIX C OKpPYXKaloleH MPUPOTHON Cpelloi, MOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJBTYpbl, OCO3HAHHUS TJOOANBbHOTO XapakTepa HSKOJOTHYECKUX
po0JIeM | IMyTel UX perieHus: TOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MTO3HABATEIbHOM,
KOMMYHMKAaTHUBHOM U COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3VJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOSHHUS O00pa30BaTEIbHON MPOTPaAMMBI  TI0
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU TO3HABATEIHLHBIMY JACHCTBUSMH, B TOM
YuCIe:

1) Ga30BbIE JIOTUYECKHUE NCUCTBUS:

BBISIBIISITH TIPUYHMHBI U CJICICTBHSI MPOCTHIX XUMHUYECCKUX SIBIICHHI;

OCYILECTBJISITh CPAaBHEHUE, KJIACCU(UKAIIUI0O XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM M KPUTEPHUSIM JIJIs YKa3aHHBIX JIOTUYECKUX OIEpaliuii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHUE TIoclie  MPeABapUTEIBbHOTO  aHalIMu3a,
BKJIIOYAIOIIIee YCTAaHOBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3el

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BbIBATh 3HAKU M CHMBOJIbI, MOJIEIIA U CXEMBbI
JUTS pelieHusl y4eOHBIX U MTO3HABATENbHBIX 3a/1a4 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUYECKUX TMPOLECCOB M  HX
MOCJIEICTBUS,

2) 0a30BbIE UCCIENOBATEIBCKUE ACHCTBHUS:

C MOMOMUIBIO T€/Iarora MPOBOJAUTh XUMHUECKUN OMBIT, HECIOKHBIA IKCIIEPUMEHT,
JUUISl YCTAHOBJIEHUSI OCOOCHHOCTEN 00bEeKTa U3yUEeHUS], IPUUYUHHO-CIIEACTBEHHbBIX CBSI3EH
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1 3aBUCHMOCTEH 00BEKTOB MEXIY COOOIA;
C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00OOIICHHUS U
BBIBO/IBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIOICHUS, OTIBITA;
3) pabota c undopmanuei:
BBISIBIIATE JepunuThl WH(DOpPMAIUU, JaHHBIX, HEOOXOJMMBIX IS PEIICHUS
MOCTaBJICHHOM 3a1a4M;
npeoOpa3oBbIBaTh MHGOPMALIMIO U3 OJHOTO BUJA B APYroi (TaOiuIly B TEKCT
Hp.);
UCKAaTh WU OTOMpaTh MHPOPMALIUIO WX JAHHBIE U3 MCTOYHHUKOB C YYETOM
MPEI0KEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

OBnajgeHne yHuUBEpCaIbHBIMU Y4€OHBIMH KOMMYHUKATUBHBIMU ACHCTBUSIMHU:

OpraHM30BbIBaTh Y4eOHOE B3aUMOJIEHCTBUE B TpyIIie (OMpeneisaTh OOIIHe LeH,
pacnpenensaTh PoJy, 10rOBapruBaThCs APYT € APYTOM H T. 1.).

C OMOIIBIO MEAArora WiM CaMOCTOSITENIbHO COCTAaBJISATh YCTHBIE M IMUChbMEHHBIE
TEKCTbl C MCHOJb30BAHMEM WJUIIOCTPATUBHBIX MAaTE€pPUAIOB JUISl BBICTYIUICHHS IMEpe]
ay IMTOpHUEN;

OpPraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUHUTENIEM U CBEPCTHUKAMU; padOTaTh MHIMBHUAYAJIbHO W B IPYIIE: HaXOAUThb oOIIee
penieHrue M pazpemarb KOH(JIMKTHI HAa OCHOBE COIJIACOBAHMS TMO3MIMN U yuera
UHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE€ MHEHUE;

OILICHMBATh KA4€CTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT, IPUHUMATh U PA3ICNsTh
OTBETCTBEHHOCTb M MPOSBIATH TOTOBHOCTH K ITPEAOCTABICHUIO OTYETA IEpE]] TPYIIION.

OBajieHue YHUBEpPCAbHBIMU YY€OHBIMU PETYJIATUBHBIMU I€UCTBUSMU:

oOHapyxuBaTh W (GOPMyIHpPOBaTH Y4eOHYIO MPOOJIEeMy, OINPEACNiTh Ielb
y4eOHOM JESITEIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTPOJIA, CaMOOLICHKM, NPHHATHS PpELICHUd U
OCYUIECTBJIEHUS] OCO3HAHHOT'O BHIOOpA B YUEOHOM U NIO3HABATEIbHOM IE€ATEIbHOCTH;

COOTHOCUTb CBOM JEHCTBUSA C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEU JEATEIBbHOCTH B IMpPOILECCe AOCTUKEHUS pe3yjbTaTa, OINPEIENSTh
CHOCOOBI IEUCTBHUM B paMKax MPeAJIOKEHHBIX YCIOBUNA U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JIEUCTBHS B COOTBETCTBUH C U3MEHSIONICHCS CUTyallueH;

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAallMU U NIPEAJIaraTh IUIaH €€ U3MECHECHUS;

NPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPHU DPEIICHUU y4eOHOMH
3aJ1a4u;

INOHUMAaTh MPHUYUHBL, N0 KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JeSITeIbHOCTH, OIpPEAENsATh IMO3UTUBHBIE W3MEHEHHUS M HamlpaBleHUs, TpeOyromue
JajabHEenIenl padoThl;

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, Er0 MHEHUIO.

ITPEAMETHBIE PE3VJIbTATHI

B cocraBe npeamMeTHBIX pe3yJabTaTOB [0 OCBOECHUIO 00S13aTEIBHOIO COAECPKAHNUSA,
YCTaHOBJICHHOTO JnaHHOW DenepaiibHOIl pabodeld MporpamMMmoii, BBIACIAIOT: HAy4YHBIC
3HAHMS, YMEHHMS M CHOCOOBI JNEWCTBU, crnenupuyeckue s yd4eOHOro mpeameTa
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«XuMus», BUABI JEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €r0 MHTEPHpETaluHu,
peo0pa3oBaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX:

MpEACTaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBIICHHM TNPUPOMBI,
MOHMMAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHUYECKONM HAyKH Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOIIEeH KyJIbTYypbl M MNPAKTUYECKOU
JEATeIbHOCTU YeJIOBeKa B YCJIOBHUSAX COBPEMEHHOro OOIlecTBa; MOHMMAaHUE MeCTa
XUMUHU CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU TOHSTUMHOTO ammapara U CUMBOJIMYECKOTO sI3bIKa XUMHUHU
JUTsl COCTaBIIEHUs (POPMYJT HEOPTaHUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEeaKIui
(c omopoil Ha aiaropuT™M Yy4eOHBIX JEHCTBUI); BJIaJCHHE OCHOBAMHU XHWMHUYECKOU
HomeHkIatypbl (IUPAC u TpuBHanbpHOI) M yMEHHUE HCIONB30BaTh €€ I pelieHus
y4eOHO-TI03HABATEIbHBIX 337]a4 C TIOMOIIBI0 YUUTENS; YMEHHE HCIIOIh30BaTh MOJICTH
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB U MOJEKYyJd IO aJrOpuTMy C OINOpOH Ha
ONpEICIICHHUS;

MpEACTaBICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHUE C MOMOIIbIO YUUTENS
MPUMEHSTh CUCTEMY XUMUYECKUX 3HAHHWM Ui YCTAHOBJICHHSI B3aUMOCBSI3€A MEXIY
W3YUYCHHBIM MAaTE€pUAJIOM U MpHU TOJIYyUYCHHH HOBBIX 3HAaHMI, a TaKKe B Mpolecce
BBITIOJTHEHUS Y4YeOHBIX 3aJaHuii W TMpu paboTe ¢ HUCTOYHUKAMU XHUMHYECKOU
uH(pOopMaIK, KOTopasi BKJIIOYAET:

BOKHEUIINE XUMHUUYECKUE TOHSATHUS: XUMUYECKUH DJIEMEHT, aToOM, MOJIEeKYyJa,
BEILIECTBO, IPOCTOE U CJOKHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJEKYJISpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA 00beM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHsis),
XUMUYECKasi peaklus, pEeaKUUH COEAUHEHUs, pPEaKUUH pPa3loKEeHUs, peakuuu
3aMeIleHUs, PeaKIu 0OMEeHa, TeIJIOBOM d(PGEKT peakiuu, 3K30- U IHIOTCPMUUYECKUE
peaKkiuu, pacTBOpP, MaccoBas J0Jis XMMUYECKOr0 3JIEMEHTa B COCAMHEHUH, MAcCOBas
JIOJIsI ¥ IPOLICHTHAsI KOHIIEHTPAIIMsI BEIIECTBA B pacTBOPE, SAPO aToMa, dJIEKTPUUECKUN
CJIOM aToMa, aTOMHasi OpOuTa b, PaJANyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHCIICHMUS,
XUMUUYECKasl CBSI3b, AJIEKTPOOTPHUIIATEIIBHOCTD, MOJIIPHASI U HEMOJSpHAs KOBaJCHTHAs
CBSI3b, MOHHAsI CBSA3b, METAJUIMYECKasl CBS3b, KpUCTAUIMUECKash pelieTka (aToMHasl,
MOHHAsA, METa/UIMYecKas, MOJICKYJIsIpHas), MOH, KAaTHOH, aHUOH, JJICKTPOJUT U HE
ANEKTPOJIUT,  DJICKTPOJMTHYECKAsT  JUCCOIMAIIMS, pEaKkIMd HOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, O0OpaTUMbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XHUMHYECKOW peakIMH, KaTaJiu3aTop, MpeleabHO
nomyctumas konreHTpanus (I1/1K), kopposust MeTanios, CIiaBhl;

OCHOBOTIOJIAraroIlle 3aKOHbl XUMHUHU: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XHMHUU: ATOMHO-MOJICKYJISIpHAsE TEOpHUs, TEOPHUSA DIEKTPOJIUTHUECKON
JTUCCOIIMAIINM, a TaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHUS, B TOM YHUCIIE
AKCHEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX HCCIEIOBAHUS BELIECTB U U3y4YCHUS
XAMHUYECKUX PEAKLINM;

MpeACTaBICHUE O IEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX IJIEMEHTOB
(pamuyc aroma, »dJIEKTPOOTPUIIATEIIBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
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NOJIOXKEHUS 37eMeHTOB B llepuoamyeckoil cucreMme (B MajblX MEpUOAAX M TJIABHBIX
HOJrpyNnax) u 3JEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBACHATH CBSI3b IMOJIOKEHUS
anemeHTa B llepmonnueckoid cCUCTEME C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS
aTOMOB XMMHMYECKUX JJIEMEHTOB (COCTaB W 3apsja SApa, OOIIee YUCIO 3JIEKTPOHOB),
pacnpesieIEHUEM 3JIEKTPOHOB M0 HHEPreTUYECKMM YPOBHSIM aTOMOB IHEPBBIX TpeEX
NEPUOJIOB, KaJIUs U KaJlblHs; KJIacCU(PUUHUPOBATH XUMHUECKHE 3JIEMEHTHI C OMIOPOil Ha
onpeeneHusi PUu3NIeCKoro cMbicia HUPPOBBIX TaHHBIX MEPUOANYECKON TaOIHIIbL;

yMEHHUE KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA
U XMMUYECKHE pEaKIUU C ONOpPOH Ha CXEMbI; ONpPEAEATh BAJIECHTHOCTh U CTENEHb
OKHCJIEHUS] XMMHUYECKUX AJIEMEHTOB, BUJ XUMUYECKOW CBSI3U U TUI KPUCTAIIIMYECKON
CTPYKTYpPBI B COEIMHEHUSX, 3aps]] HOHA, XapaKTep CpeJibl B BOJHBIX paCTBOPAX BEILIECTB
(KUCIIOT, OCHOBaHMi), OKHCIHUTEIb M BOCCTAHOBUTENb [0 aQITOPUTMY YUYEOHBIX
JICUCTBUU;

YMEHHME XapaKTepHU30BaTh C ONOPOH Ha cxeMy (QHU3MYECKHE U XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO/, 030H, BOJAOPO, rpadut, anmas, KpeMHHUH, a30T,
dbocdhop, cepa, XJIOp, HATpU, KU, MarHui, KaJbIUH, ATIOMUHUM, KEIE€30) U
CJIOXHBIX BEILIECTB, B TOM YKCJIE UX BOJHBIX pacTBOPOB (BOJAA, aMMHAK, XJIOPOBOJOPO/,
CEPOBOJIOPOJI, OKCHUIBI U TUapoKkcuibl MetamwioB I - I[IA rpynn, amomunus, menu (II),
uuHka, xenesa (II u II), okcuasl yrnepoaa (Il u IV), kpemuus (IV), azota u dochopa
(I u V), cepst (IV u VI), cepuucras, cepHas, a3orucras, azotHas, (ocdopHas,
yroJibHasi, KpEMHHUEBAs! KUCJIOTA U X COJIM); OIUCHIBATh C OIIOPON Ha IUIAH U KIIIOYEBBIE
CJIOBA; YMEHHE IPOrHO3UPOBATh U XapaKTepPU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHUS IOCJIE IPEABAPUTEIBHOIO aHajau3a IMOJ PYKOBOJICTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTb
IPOTEKaHUSI XUMUYECKUX MPEBPAILCHUI B Pa3IMYHBIX YCIOBHSX, BIUSHHE BEUIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYI0 IPUPOAHYIO CPEY;

YMEHUE COCTaBJIATh IO 0O0paslly, CXeMe, aIrOpUTMy YYEOHBIX JEHCTBUUI
MOJIEKYJIIPHbIE M1 MOHHBIE YPABHEHUS PEAKLM (B TOM UKCIIE PeaKUUii HOHHOTO 0OMeHa
U OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI), WIUTIOCTPUPYIOIUX XUMHUYECKHE
CBOICTBAa H3YYEHHBIX KJIACCOB/TPYyNN HEOPraHWYECKUX BEIIECTB, a TaKkKe
MOATBEPKIAIOLIUX T€HETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCISTH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJI0 XUMHYECKOIO 3JEMEHTAa B COECOUHEHHM, MACCOBYIO IOJIO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOpPOH Ha
obmue GopMybl; yMEHUE MTPOBOAUTH PACUEThl 110 YPAaBHEHUSIM XUMUYECKUX peaklui
Y HaXOJMUTh KOJMYECTBO BEIIECTBA, 00bEM U MACCy pPEareHTOB WIH MPOIYKTOB peaKluu
C OIopoy Ha oOpaselr, aNrOpUTM YUeOHBIX ACHCTBUMN;

BJIa/ICHUE OCHOBHBIMH METOJaMHU HAayYHOTO MO3HAHUA (Ha0II0ieHue, U3MEpPEeHHE,
HKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YYEHUU BEIIECTB M XWMHUYECKHX SBJIICHHHA C
OMOpPO Ha AIrOPUTM Y4YEOHBIX IEHCTBUN; yMEHUE CPOpPMYIHpPOBaThH NpoOiemMy u
NPEMJIOKUTh NMYTH €€ PEIICHHUs C MOMOIIBI0 MeJarora; 3HaHHE OCHOB O€30MacHOU
paboThl C XUMHUYECKMMH BEIIECTBAMH, XWMUYECKOM TNOCYJI0M M Ja0OpaTOPHBIM
000py/1I0BaHUEM;

20



HAJINYHE MPAKTUYECKUX HABBIKOB ITJIAHUPOBAHMS M OCYIIECTBICHUS CIEIYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB I0J] PYKOBOJCTBOM YUYHTENSI C OOCYXKIEHHUEM IIIaHa
paboOTHI UM COCTABIICHUEM TAOJIHIIBI:

W3Yy4YCHHUE U ONMCaHne (PU3UIECKUX CBOMCTB BEITICCTB,;

O3HAKOMJICHUE C PUBNUECKUMH i XUMUYECKUMH SIBJICHUSMU;

OTIBITHI, MJLUTFOCTPHUPYIONTUE PU3HAKH MMPOTCKAHUS XUMUICCKUX PEaKITUH;

U3y4eHHE CIIOCOO0B pa3esieHus] CMecei;

TOJTYYCHHUE KUCIIOPO/Ia U U3YUYCHUE €TO CBOMCTB;

MOJIyYeHHE BOJIOPOJIa U U3yUYEHUE €0 CBOWCTB;

MOJIYYEHHE YTIJIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJIyYeHHE aMMHaKa U U3y4eHHUE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEICIICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA;

WCCJICIOBAHNE M ONHCAHWE CBOWCTB HEOPTaHWMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTWUIopaHxka W ¢eHondTanenHa) s
OTIpEJICIICHHSI XapaKTepa CPelibl B PACTBOPAX KUCJIOT U IICIIOYCH;

W3YYCHUE B3aWMOJICHCTBUS KHCJIOT C METaUlaMH, OKCHIAaMHU METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH,

MOJIyYCHHE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJIHOTO METajlia IPYTUM U3 pacTBOpa COJIH;

uccienoBanue aMpOTepHBIX CBONCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA,

pelieHrue  AKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelieHre  DKCIEePUMEHTANBHBIX  3a7ad MO0 TeMe  «DIEKTPOIUTHYECKAS
JTUCCOTIHAITISY;

pEIICHHE YKCIEPUMEHTANBHBIX 3a/ad 1Mo TeMe «BakHelue HeMeTaulbl U HX
COCTMHCHUSI;

pEIICHHE AKCIIEPUMCEHTATBHBIX 3a7ad M0 TeMme «BakHeWnme MeTalibl U WX
COCTMHCHHUSI;

XUMHUYECKHE SKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE TPU3HAKHA TPOTEKAHMS PEaKIIUi
MOHHOT0 0OMEHa;

KaueCTBEHHbIE DPEAKIMM Ha TNPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
XJIOpua-, Opomua-, uoaWa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHHUOHBI,
THJIPOKCUJI-MOHBI, KaTHOHBl aMMOHUS, MarHusi, KajibIUs, alFOMUHUS, Xenesa (2+) u
xenesa (3+), meau (2+), MHKa;

YMEHUE TIPEACTABISATh PE3yJbTAaThl JKCIEpUMEHTa B (OpPME BBIBOJIOB,
JOKA3aTeNbCTB, TPa(PUKOB U TAOJIUII U BBISBIISATH SMIMPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MpaBUiIaMy 0€30TIaCHOTO OOpAIeHHsI C BEIIECTBAMHU, HUCIIOIb3YEMbIMU
B TIOBCEJHEBHON JKM3HU, a TaKKe MpaBWIaM{ TOBEACHUS B IEIIX COEPEKCHHUS
3I0POBbsI W OKpPYXAIOMIed TMPUPOJHON Cpeipl; TMOHMMaHWE Bpena (OMacHOCTH)
BO3JICHCTBHSI HA JKUBBIC OPTaHWU3MBI OIPEACICHHBIX BEIIECTB, a TaKXe CIOCOOOB
YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS; NMOHMMAaHHE 3HAYCHUS
’KUPOB, OCIIKOB, YIJICBOJIOB ISl OPraHU3Ma YeJI0OBEKa,
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BJIAJCHUE OCHOBAMM XUMHUYECKOM TIPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHHE
IPaBWIBHO MCIOJB30BaTh HW3Y4YEHHBbIE BELIECTBA M MaTepHaibl (B TOM 4YHCIE,
MUHEpalbHbIe YJOOpPEHUs, METAJUIBl M CIUIaBBI, NMPOAYKTHI MEepepabOTKH MPHPOIHBIX
WCTOYHUKOB YIJIEBOAOPOJOB (yTIiisi, MPUPOJHOrOo ra3a, He(dTH) B OBITY, CEIBCKOM
XO035CTBE, HA MPOU3BOJCTBE; YyMEHUE MPUBOJUTH MPUMEPHI MPABUIBHOIO
MCIOJIb30BAHUS U3YUYEHHBIX BELIECTB U MAaTEPUAJIOB;

YMEHUE YCTAaHABIMBATH CBS3M MEXKIY pPEabHO HAOMIOJAEMBIMH XUMUYECKUMU
SBJIICHUSIMU M TPOIECCAMU, NPOUCXOJALIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHSTH
IPUYUHBl MHOTOOOpPAa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO
3HAHUSMU APYTUX YYEOHBIX IPEIMETOB C MOMOIIBIO NIEAArora;

npejcTaBleHue O cdepax MNpoPEecCUOHANBHON JAEITEIbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JIOCTHIKEHUSX
XUMHYECKOM HAyKd; HaJlMuuMe OomnbiTa paboThl C pa3IuYHBIMH HCTOYHUKAMU
uHbOpMaAIlMU IO XUMHUHM (HAy4YHO-TIOMYJISIpHAsl JINTEpaTypa, CIOBAapH, CIPABOUYHHUKH,
WHTEPHET-PECYpPChl) C OMNOpPOM Ha aJIrOpUTM: YMEHHE OOBEKTHBHO OLIEHHUBATh
MH(OPMAIUIO O BEIIECTBAX, UX MPEBPALIECHUAX U MPAKTUIECKOM IPUMEHEHHH.

TpeOoBaHusg K MpeAMETHBIM peE3yJibTaTaM OCBOEHHUs YydeOHOro mnpeaMera
«XuMUs», pacpeieIeHHbIe 110 TojaM 00y4YeHus

PesynbpTaThl 1Mo rogam (GOpMyIHpPYIOTCS [0 MNPUHLMIYY J0O0aBIEHUS HOBBIX
pe3yJibTaTOB OT roJa K roay, YK€ Ha3BaHHbIE B IPEIBIAYIIMX IOJax MO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Tojia
10 YMOJIYAHUIO BKIIFOYAIOT PE3YJIbTAThl PEABIAYLIUX JIET).

8 KJIACC

pPacKpbhIBaThb CMBICII OCHOBHBIX XWUMHYECKUX IIOHATHH: AaTOM, MOJIEKYJIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAS Macca, MacCcoBas J0Js1 XUMHUYECKOTO JIEMEHTA
B COCJAWHEHWH, MOJAPHBIK OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
*3EKTPOOTPULIATEIHHOCTE ¥, CTENCHb OKMCJICHUS, XUMHUYECKas peakuus,
KJIaccupUKaIMa PEaKIUi: peakluu COSAUHEHUs, PEaKIMH Pa3oKEeHUs, peaKIuu
3aMeINIeHUs, PeaKIuk 00OMeHa, 3K30- M SHIOTEPMHUYCCKHUE PEaKIuu; *TerioBon 3G eKT
peakiuu™®; sapo atoMma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHasi opOUTallb, paguyc aToma,
XAMHUYECKAs CBSA3b, MOJSAPHAS UM HEMOJAPHAs KOBAJIECHTHAS CBSA3b, HOHHAS CBS3b, UOH,
KaTUOH, aHMOH, PacTBOp, MaccoBas J0Jis BellecTBa (IIPOIICHTHAs KOHIEHTpAIUs) B
pacTBopeE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH TU MOHATHUS IPHU OMMMCAHUU BEIIECTB U UX NPEBPALLICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJii COCTaBJICHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUH, JJIEKTPOHHOTO OaiaHca;

OMPENIENATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb
OKHCJICHUSI JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX C OMOPOM Ha OMpeNesieHUs,, B TOM
YUCIIE CTPYKTYPUPOBAHHBIC; MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY
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COeMHEeHUN 1o ¢dopMysaM; BHUJ XHUMHYECKOW CBS3M (KOBAJIGHTHAs M HWOHHAs) B
HEOPraHUYECKUX COECTUHEHUSX;

UMETh MPEACTABICHUE O CUCTEME XMMHYECKMX 3HAHUH, YMETh C IOMOILBIO
YUHUTENS MPUMEHATh CUCTEMY XHMHMUYECKHX 3HAHUM, ISl YCTAHOBJIEHUS B3aMMOCBSA3HU
MEXAYy U3YyYEHHBIM MaTEpPHAJIOM U IIPH MOJIYYEHUU HOBBIX 3HAHUH, a TaKXke Npu padoTe
C MCTOYHUKAMHU XUMHYeCKOoW wuHPopmanuu. OpHUEHTHUPOBATHCA B TOHATHIX H
ONepUpOBaTh MU Ha OA30BOM YPOBHE, IPUMEHSThH IPH BBIMOIHEHUU YUEOHBIX 3a/laHUN
U PEIICHUHM PACUETHBIX 33J]a4 C OMOpPOM Ha alrOpUTM yUeOHBIX IEeWCTBUM M3yYEHHbIE
3aKOHbl W TEOpUHU: 3aKOH CcoxpaHeHuss Maccel, Ilepmommueckmii 3akon J[.W.
MenpeneeBa, *3aK0H MOCTOSHCTBA cOCTaBa®, 3aKOH ABOTaJ[po; aTOMHO-MOJIEKYJIsIpHAs
teopusi. CoOTHOCUTh 00O3HAUEHHUs, KOTOpble MMeroTcsi B Tabnuue «llepuoguueckast
cucrema  xumuueckux  anemeHtoB . 1. MenngeneeBa» ¢ UYHCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsl sjapa,
o0111ee YMCIIO 3JIEKTPOHOB U PaCHpeIesIeHUE X MO JIEKTPOHHBIM CIIOSM);

KJIACCU(UIIMPOBATh XUMHUYECKHE BJIEMEHThI;, HEOPraHHMYECKHE BELIECTBA;
XUMUYECKHE peakluu (M0 YHMCIy M COCTaBy y4YaCTBYIOIIMX B PEAKUMU BEIIECTB, IO
TEII0BOMY 3P (EeKTy, M0 U3MEHEHUIO CTENEHU OKHUCICHHS] XMMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOICTBAa  BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEPXkIasi ONUCAHWE MPUMEpPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUI C ONMOPOI HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHUAX MOCIIE
IPEIBAPUTEIBLHOTO O0CYXKACHUS C NIEAaroroMm;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJISPHYIO M MOJISIPHYKO MacChl BELIECTB;
MacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa Mo (hopMmyse COeTUHEHHS; MACCOBYIO JOJIO
BEILECTBA B pPACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOM pEaKLUUU C
ONOpPOM Ha ANTOPUTM;

IPUMEHSATh OCHOBHBIE OIEpPAllMMd MBICIUTEIBHON JEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IleHne, CcucTeMaTu3alus, KiacCudUKalus, BbIIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€d — JUISI M3YYEHUS! CBOMCTB BEIIECTB U XMMHYECKHUX
peakiMii; eCTeCTBEHHO-HAY4YHbIE METOJbl TO3HaHUS — HaO0/IeHUe, H3MEpPEHHUE,
MOJICIMPOBaHUE, HKCIEPUMEHT *(peasibHbIi M MBICICHHBIN)* TO0J PYKOBOJCTBOM
MeJarora,

CJIEIOBaTh TMpaBWJIaM TIOJIb30BAHUS XMMUYECKOW TOCYZ0M M J1aOOpaTOPHBIM
0o0Opy/IOBaHUEM, a TaKXKe MpaBWiIaM OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHni0 Ta3000pa3HBIX BELIECTB (BOAOpOAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB € ONpPEAEIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOIO BEILECTBA; IJIAHUPOBATH
U MPOBOAUTH XUMUYECKHUE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C TMOMOIIbI0 WHIUKATOPOB (JakMyc, (eHoI(TalienH, METUIOpaHX U Jp.),
MOATBEPKIAIOLIMX KAYECTBEHHBIN COCTaB HEOPraHMYECKUX BEIIECTB (KayeCTBEHHBIE
peakluy Ha MOHBI) TIOJT PYKOBOJICTBOM I€Jarora.
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9 KITIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX TOHSITHUH: XUMHUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHCICHHUSA, XUMHUYECKas peaKiius,
XUMHYECKasi CBsA3b, *TerioBoM 3(P(MEKT peakiuu, MOoJIb*, MOJISIPHBIA 00BEM, PacTBOD;
AIIEKTPOJIUTHI, HEIJEKTPOJIUTHI, DJIEKTPOIUTHUECKAs JUCCOIMAIIMS, PEAKIIMA HOHHOTO
oOMEHa, Karaiu3aTtop, *XHMHUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIC
peakuuu’™, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCITUTENh, BOCCTAHOBUTEITb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aUIOTPOIHUsA, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, HMOHHAs, METaJUIM4YecKasi), KpHUCTaJUIM4ecKas pemeTka, *koppos3us
METaJVIOB, CIUIAaBbl; CKOPOCTh XHMMHMYECKOW peakUuu™®, TMpeAeNbHO JOMyCTHUMas
konueHTpanus (ITJ1K) BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUH (cM. m. 1) u
MPUMEHSTH AT MIOHATHS IPY OTIMCAHUH BEIICCTB M MX MIPEBPAIICHHIA;

UCIOJIb30BaTh 3HAKM M CHUMBOJIBI IS (PUKCAUU PE3YIbTaTOB HAOJIOJECHUH,
COCTaBJICHUsSI (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIUH, 3alUCH JTaHHBIX
ycioBuit 3aia4. Mcnonb3oBaTe 0003HaueHus, nMmeronumecs B [lepuoauyeckoit cucteme
U Tabnuile pacTBOPUMOCTH KHUCIOT, OCHOBAHMM M COJIEH B BOJE JJIsi BBINOJTHEHUS
3aJaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX DSJIEMEHTOB B
COEJIMHEHUAX PA3JIMYHOIO COCTAaBa; NPHHAIIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COECNMHEHUN C ONOPOW Ha OINpPENEIEHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC,
BUJIbI XUMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAs)) B HEOPraHUYECKUX
COCJIMHEHHUAX; 3aps]l MOHA 10 XMUMHUYECKOW (opmylie; XapakTrep cpelbl B BOJHBIX
pacTBOpax KHCIOT M IIENoYel, *TUN KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cMbica  Ilepuommueckoro  3akona J[.MM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAaHHE: *OMHUCHIBATH W XaAPAKTEPU30BATH* TAOIUYHYIO
dbopmy Ilepuoamueckoil CHUCTEMBI XMMHYECKHX DJJIEMEHTOB: pa3iMyaTh MOHITHS
«rnaBHas noarpynmna (A-rpynma)» u «mobounas noxarpymma (b-rpymma)», manesie u
OOJIBIIIME TIEPUOJIBI; *COOTHOCUTH * 0003HAUYECHMS, KOTOPBIE UMEIOTCSA B TIEPUOUIECKOM
Ta0JINIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(cocTaB u 3apsiz sapa, oOlIee YUCIIO 3JIEKTPOHOB U PACIIPeIeICHHE UX M0 AIEKTPOHHBIM
ClIOsiM); *0OBACHATH™ 0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XUMHUYECKHX
AJIEMEHTOB M MX COEJAMHEHWI B IpeaesaX MalblX MEpUOAOB M IJIaBHBIX MOATPYHI C
y4€TOM CTPOEHHUSI UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUYECKUE JJIEMEHThl; HEOPraHUYECKHE BEIIECTBA;
XUMHUYECKUE peakluu (MO YMUCIy M COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerIoBoMy 3G (dEKTy, M0 U3MEHEHUIO CTETIEHEN OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB) C
OTIOPOii Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 0O0IIME U clienu(rueckue XUMHUYECKUE CBOMCTBA
BEIIECTB PA3NIMYHBIX KIJIACCOB, MOJTBEPK/Iasi ONMUCAHUE MPUMEPAMU MOJICKYJISPHBIX U
VOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKILIAN C OMIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKON TUCCONMALMKM KHUCIOT, LIEI0Ye U
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COJICH; TIOJIHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKIMA HMOHHOTO OOMEHa; YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE F€HETUYECKOM CBSI3U MEXK/y BEIlIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCa 3TUX PEaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHUsI XMUMHUYECKHX TMPEBPAIICHUN IIOCIEe MpeABAPUTEIHLHOIO
00CYXJIEHUS C TeIarorom;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYKO W MOJIIDHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa 1Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B pPAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHIO XMUMHUYECKOW PEAKIMU C
OIIOPOY Ha aITOPUTM;

CJIEIOBaTh TPaBWJIaM TIOJIb30BAaHUS XMMHUYECKOW TOCYJOW W J1aOOpaTOPHBIM
0o0OpyZIOBaHUEM, a TaKXe MpaBUiiaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSAMU 1O BBIMOJHEHHUIO JA00OPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYUYECHUIO U
coOMpaHMIO Ta3000pa3HBIX BEUIECTB (aMMHUAaKa U YTJIIEKUCIIOrO rasa);

MPOBOJIUTh PEAKIMM, TMOJATBEPKIAIONINE KAUYECTBEHHBIH COCTAaB Pa3IMYHBIX
BEILIECTB: PACMO3HABaTh ONBITHBIM MYTEM XJOpHUA- OpOMHA-, HUOAUA-, KapOOHAT-,
dbocdhar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KAaTHOHBl AMMOHHUS U HOHBI
W3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTEIbHON JEATEIbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHE, O0000IlIeHrne, CHUCTEMAaTU3allMi0, BBISIBJICHUE  IPUYUHHO-
CJIIEJCTBEHHBIX CBA3€H — JUII W3YUYEHHsI CBOMCTB BELIECTB U XMMHYECKUX PEaKLIMM;
€CTECTBCHHO-HAYYHBIE METOJIbI TIO3HAHUS — HAOIIOJCHHE, U3MEPEHNE, MOJICITUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHE Ka)KJI0M TeMbl y4eOHOTO MnpeaMeTa « XUMHUsD)
denepaabHOM aJaNTHPOBAHHONW OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBI OCHOBHOTO OOIET0 00pa3oBaHMs OOYyYArOIIMXCS C
3aJIEPKKON TICHXUYECKOTO Pa3BHUTHsI, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOMIMM paszzesnom denepanbHON pabodeil mporpaMmsl
y4eOHOro mpeamera «XHUMHS» OCHOBHOW OOpa30BaTENbHOM MPOrpaMMbl OCHOBHOTO o6miero oOpaszoBanus. [lpum stom
Opranu3aius BIpaBe camMa BHOCUTh U3MEHEHHUS B COAEpPKAHUE U paclpenesieHne yueOHOro Marepuasa 1o rogaMm oOydyeHus, B
MOCJIEIOBATEIbHOCTh U3YYEHHSI TEM M KOJMYECTBO YACOB HA OCBOEHHUE KaXKJIOM TE€MBbI, ONpPEEICHUE OpraHu3allMOHHbIX (HOpM
oOyueHus u T.I. OOOCHOBAHHOCTH JTAHHBIX HM3MEHEHUM ompezensercss BbIOpaHHBIM oOpa3zoBaTelbHON opraHuzanuelt YMK,
WHIUBUYAbHBIMU TICUXO(DU3NYECKUMHU OCOOEHHOCTSMU KOHKpeTHbIX oOyuaromuxcsi ¢ 3IIP, cremneHpio OCBOEHHOCTH HMH
y4eOHBIX TeM, peKOMEHAALMAMU 0 0TOOPY M aJanTaluu yueOHOTro MaTepuala 1o XMMHUM, IpecTaBieHHbIMU B [losicHUTEIbHOM
3aMHUCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATUUYECKOTO IJIaHUpOBaHUs i oOyuatomuiica ¢ 3I1P: mepBwiil npeamnonaraet
OCBOCHHE NPOIPAMMBI B MHKIIFO3UBHOM KJIACCE; BTOPOM — B OTIEIBHOM KJIacce.

1-if BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIACC
(2 u B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsI)
anMeprle TeéMbl, OcCHOBHO®e copep>XxaHue OCHOBHbIE€ BUAbl BEeATENIbHOCTHU
pacKpbiBalowWiMe AaHHbIA obyuarowmuxcsa

pa3pen nporpamMmmel,
M KOJZINYeCTBO 4YacoB,
OTBOAMMOE Ha UX
nsyvyeHue

Paspen l.MepBoHa4YanbHble XUMUYECKME NOHATUA(20 4)
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Tema 1. XuMmna —
Ba)kHana obnacrtb
eCcTecTBO3HAaHMA U
NpakTU4eCcKon
DeATeNIbHOCTU YesioBeKa
(54)

MpeomeT xuMmun.* Posnb XMMNM B XXN3HN YenoBeKa.
XnMunsa B cucteme Hayk. Metoabl MO3HaHUA B XUMNK.*
Tena n BewecTBa. PM3nyeckme CBONCTBA BELLECTB.
ArperaTtHoe COoCTOsiHMe BellecTB. YncTble BewecTBa n
cmecun. Cnocobbl pasaeneHns cmecenn. dUsnyeckune un
XnMmnyeckme aenenHuns. NpusHaku n ycnosus
NMPOTEKAHNA XMMUYECKMX peaKLunia.

3HaKOMCTBO C npaBuiamm 6e3onacHOCTU N NpnémMamMu
paboTbl B xMMu4eckon nabopatopun.

JdeMoHcTpauuu

1. labopaTopHoe obopyaoBaHue.

2. PasnnyHble BUAbl XMMUYECKOWN MOoCyObl.

3. O6pa3ubl BeLLecTs.

4. Crnocobkl pazgeneHns cmecen (uabTpoBaHue,
BblMapuBaHne, AUCTUANIALMSA, XpoMaTorpadus).
JlabopaTopHble U NpaKkTuYeckue paboTsbl
JlabopaTopHbIe OMbIThI:

OnuncaHne rsn4ecknx CBONCTB BELLECTB.
PasgeneHne cMmecu C MOMOLLbIO MarHuTa.
lpakTu4yeckme paboTbl:

Ne 1. JTabopaTopHoe obopynoBaHue n npnemsl paboThbl
c HuM. Mpasuna 6e3onacHom paboTbl B XMMNYECKON
nabopaTopuun.

Ne 2. OuyuncTKa 3arps3HEHHON NOBapPEHHOI conm
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PackpbiBaTb CMbIC/T U3yHaE€MbIX MOHATUN C MOMOLLLIO Negarora.

PackpbiBaTb po/lb XMUN B MPUPOLE U XKU3HU Yesl0BEKA, €€ CBA3b C
OPYrUMKN HayKaMmu,

Pa3nn4aTb YMCTbie BELLECTBa N CMeCn; OAHOPOAHbIE U
HeoO4HOpPOAHbIe CMecCH;

Paznun4aTb hU3MHeCcKne nu XuMmm4yeckune saBJaeHnsa ¢ ornopon Ha
onpeneneHuns.

OnpepnensaTb NPM3HaKN XUMUYECKNX PEAKLUUNI N YCIOBUSA NX
npoTeKaHus.

CnepoBaTb npaBusiaM rnojib30BaHUSA XMMNYECKON NOCYA0N U
nabopaTopHbIM 060pyAOBaHMEM, a TakK)Xe NpaBuiaM obpaweHns
XUMNYECKNMU BELLLECTBAMWN B COOTBETCTBUN C MHCTPYKLUSAMUN MO
BbIMOJIHEHUIO MPaKTUYEeCKUX paboT Noa KOHTPOJsIEM Nedarora.

MnaHMpoBaTb M MPOBOAUTbL XUMUYECKNIA SKCNEPUMEHT MO U3YHEHUIO
M onncaHuto pmnsnvecknx CBONCTB BELLECTB, CMocoboB pazneneHuns
CMecel BelWecTB Noj pyKOBOACTBOM neaarora c obcy>xaeHmem
niaaHa paboTbl.

Ncnonb3oBaTb NMpu BbiNOSHEHUN y4ebHbIX 3a4aHWA 1 B NpoLiecce
NccrefoBaTeNbCKON AeATEeNIbHOCTU HayYHO-MOMYASPHYIO
nuTepaTypy XMMUYECKOro COAEP)XKaHUA, CNpaBoOYHble MaTepuasbl,
pecypcbl MHTepHeTa non pykKOBOACTBOM Mnegarora.

BbicTpamBaTb pa3BEPHYTbl€ MMCbMEHHbIE N YCTHbIE OTBEThLI C OMOPOWA
Ha nHhopmMaLmMio N3 y4ebHMKa 1 CMpaBoOYHbIX MaTepMasnos,
rpaMoOTHO MCMNO0JIb30BaTb M3YYEHHbIN MOHATUNHBLIN annapaT Kypca
XUMUU



Tema 2. BewecTtBa
U XMMUn4y4eckKkue peakuumm
(15 4)

ATOMbI 1 MONIEKYJIbl. XUMUYECKUNE SNIEMEHTbI. 3HaKMN
(CMMBOJIbI) XMMUYECKUX 3/1eMeHTOoB. MNpocThie n
CJ/I0XKHble BelecTBa. ATOMHO-MOJIEKYIAPHOE yYeHue.
Xnmuyeckasa copmyna. BaneHTHOCTb aTOMOB
XUMUNYECKUX 31IEMEHTOB. *3aKoH NMOCTOAHCTBA COCTaBa
BewecTB.* OTHOCMTEeNbHas aTOMHasa Macca.
OTHocuTenbHasa MosiekynapHaa Macca. Maccosas nons
XUMNYECKOro 3J1eEMEHTa B COeNHEHUN,

dusnyeckmne n XmMmmnyeckme aBneHnda. XmMmmnyeckas
peakuuns. NMpu3Hakn n ycnosusa npoTekaHus
XUMUYECKNX peakunin. XMMnyeckmne ypaBHEHUS.
TunNbl XUMNYECKNX peakuni (coegnHeHmns,
pa3fioKeHus, 3amelleHns, obMeHa).

3aKOH COXpaHeHMsa MaccChl BELLECTB.

*M. B. JIOMOHOCOB — YYE€HbIN-IHLNKIONEANCT.*

JdeMoHcTpauum

dusnyeckne ABneHnsa (pacTupaHme caxapa B CTYrke,
KUMeHne n KoHgeHcauunsa Boabl U T. 4.).

XnMunyeckme aBfeHns (FopeHne CBeYun, pasnoKeHune
caxapa, B3aMMoAencTBme CEPHON KMUCIOThI C
xnopugom bapus,

pa3fnoxeHue rmgpokcmuaa megu(ll), B3anmopencrTeme
xefesa C cepoy, B3auMOLEeNCTBME Kenesa C
pacTBopoM conun meau(ll)).

OnbIT, NAIOCTPUPYIOLLNIA 3aKOH COXPaHEHUS MaccChl.

JlabopaTopHble U NpaKkTuYeckue pabothbl
JNabopaTopHble OMbIThI:

MpuMepbl hU3nNYecknx aBeHnin (NnaBseHne BOCKa,
TasiHMe NbAa).

MpuMepbl XMMUYECKMX ABNEHUI (NpOKannBaHme
MeaHOW NMPOBOJIOKN, B3aMMOAENCTBMNE MeNa C
KNCNOTON).

Mopenu aToOMOB 1 MOJIEKy 1

MpakTnyeckas pabota N23 [Mpun3HaKn NPoTEKAHNA XMMUYECKNX
peakuui

BbluncneHus

— OTHOCUTE/IbHON MOJIEKYIAPHON MacCCbl BELLLECTB;

— MaCCOBOW 40N XUMUYECKOro 3JIEMEHTa Mo
opmMyne coeauHeHus.

MpUMeHATb ecTeCTBEHHO-Hay4YHble MeTOoAbl MO3HAaHUSA (B TOM Yucne
HabnoaeHwe, MoAeNnMpoBaHMe, SKCNEPUMEHT) U OCHOBHbIE
onepauun MbICINTENBLHON AeATeNbHOCTU (CpaBHEHNE,
Knaccmumkaunsa) oas n3yHeHus BewecTB U XMMNYECKNX peakunm c
OMnopoun Ha asropuTM UJN CXEMY.

PackpbiBaTb CMbIC/T N3yYaeMbIX MOHATUNA U 3AaKOHOB U NMPUMEHATb
3TN MOHATUSA NPU ONUCAHNN CBOMCTB BELLECTB M UX NPeBpaLLeHN
C OMOpPOW Ha MNJiaH 1 KJl4YeBble C/0Ba.

Paznnyatb U3MyHecKkme n xuMmmn4eckmne ABJaeHns, 06 bACHATb NX
CYLLHOCTb C TOYKWN 3peHNs1 aTOMHO-MOJIEKYJISIPHOIO YYeHUs C
0OMopon Ha onpeaesieHnNs U CXeMbl.

OnpegensaTb NPU3HaKN XMMNYECKNX peakLunn, yCIoBUsa nx
npoTeKaHus.

Ob6BACHATbL CYLHOCTb U3NYECKUX N XUMUYECKUX ABJIEHUI C TOYKN
3peHns aTOMHO-MOJIEKYJIIPHOIO Y4eHUs C UCNOJIb30BaHNEM
BU3yasibHOW OMNopbI.

KnaccndmumpoBaTb XMMNYeCcKmne peakumm (No 4YNCay u coctaBy
pearnpyowmx n obpasyowmxca BELWEeCTB) C ONMOPOA Ha CXEMbI.

CocTtaBnaTb popMysibl BMHAPHbIX BELLECTB MO BaJIEHTHOCTU U
onpenensaTb BaJleHTHOCTb NO (hOpMyJlaM BeLeCTB C ONOPON Ha
a/IrOPUTM y4ebHbIX AeNCTBUNA.

PaccTaBnaTb KO3MPULNEHTLI B YPaBHEHUAX XUMUYECKUX peaKLumin C
0OMnopon Ha anropuTM y4ebHbIX AENCTBUN.

CnepoBaTb NpaBujaM NoJIb30BaHNSA XMMMUYECKOWN NOCYA0N 1
nabopaTopHbIM 060pyAOBaHNEM, a TakXe NpaBuiam obpalleHuns C
BelLlecTBaMM B COOTBETCTBMN C UHCTPYKLMUSMU MO BbIMNOJIHEHUIO
NabopaTopHbIX XMMNYECKMX OMbITOB MOA KOHTPOJEM Nejarora.

Ncnonb3oBaTb NMpu BbiNOSHEHUN y4ebHbIX 3a4aHWin 1 B NpoLiecce
nccnenoBaTeNbCKON AesATeNIbHOCTH
Hay4HO-MONYJIAPHYIO nTepaTypy XMMNYECKOro CoaepXaHus,
CNpaBoOYHble MaTepuabl, pecypcbl IHTepHeTa NoA pyKoBOACTBOM
neparora.

BbicTpanBaTb pa3BépHYyTble MUCbMEHHbIE U YCTHbIE OTBEThI C OMOPOK
Ha nHdopmMaumio N3 y4ebHuKa 1 CnpaBoYHbIX MaTepranos,
rPamMoOTHO UCMOJIb30BaTb M3Y4YeHHbIN NOHATUMHbLIN annapaT Kypca
XUMUN

Paspen 2. BaxHelluue npeacraBuTeNIM HeopraHuyeckux sewectB (30 4)

28



Tema 3. Bo3pgyx.
Kucnopopa. NMoHuatue o6
okcmpax

(54)

Bo3nyx — cmech rasos. CocTaB BO3ayxa.

Kucnopos — 351eMeHT 1 NpocToe Belle-

cTBO. O30H — *annoTponHasa Mmoanpunkaumsa
kucnopoga.* HaxoxgeHune Kucnopogna B npupoae,
dhursnyeckmne n xmMmmyeckmne CBOMCTBa (peakuunmn
OKUCJIeHNS, ropeHne). YC/I0BUA BO3HUKHOBEHUA U
npekpalleHns ropeHus. NoHatue o6 okcnaax.
*Cnocobbl nony4yeHns Kucnopoda B nabopatopun n
MPOMbILLIEHHOCTW.* TIpuMeHeHne Kncnopoaa.
KpyroBopoT Kucsiopoga B npvpoge.

*TensoBon 3(PheKT XMMNYECKON peakLnn, MOHATUE O
TEPMOXUMUYECKOM YPaBHEHUU, 3K30*- 1
3HOO0TEPMUYECKMX peaKLmsaxX.

*Tonnmeo (HedTb, YroJib U MeTaH). 3arpsa3HeHune
BO3A4yXxa, cnocobbl ero npenoTBpaLleHns. YcuneHue
napHWKoBOro 3ddeKkTa, pa3pyLleHne 030HOBOro
cnosa.*

IdeMOHCTpauuu

B3aumopencTeue cocdopa, cepbl 1 xenesa
KNUCNOPOAOM (BO3MOXHO MCMOJIb30BaHue
BNOEO0O0MNbITOB).

OnpepesieHne cogep>XaHua KNcaopona B Bo3ayxe.
OnbIThl, AEMOHCTPUPYIOLLIME YCI0OBUA BO3SHUKHOBEHUS
N NpeKpaLleHns ropeHuns.

JlabopaTopHble u npakTuieckue paborbl
NabopaTopHbI ONbIT:

O3HakoMneHune c obpasuamMm OKCUA0B.
MpakTuyeckasa paboTa:

Ne 4. Mony4eHune Kncnopopaa, nsy4yeHme ero CBONCTB.

BbluucneHums
— MOJIEKYNIAPHON MacCbl KNCNOpO4a 1M 030Ha Ha
OCHOBAHMM AaTOMHOM MACChl XMMNYECKOro 3/1EMEHTa
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PackpbliBaTb CMbICJT U3y4YAEMBbIX MOHATUA N MPUMEHSTb 3TN NOHATUSA
npu oNUCaHUM CBONCTB BELLECTB U UX NMpeBpaLLeHnin C
NCMOJIb30BaHNEM OMOPHbIX CJIOB U KAULLE.

XapakTepun3oBaTb (ONUCbIBATb)c onopoii ka niam, cxemy, Kpamxyio 3anuch
COCTaB BO34yXa, (PM3nYecKme n xuMnyeckme CBOMCTBa KMUCaopoaa,
cnocobbl ero Noay4eHus, NpUMeHeHne U 3Ha4YeHne B Npupoae n
XKU3HWN YesloBeKa.

CpaBHMBaTb peakUny ropeHns n MegaeHHOro OKUC/IeHns C
npenBapuTesnbHbIM 06CY)KAEHNEM NapaMeTPOB CPaBHEHUS.

CobupaTb npubopbl Ana NoayYeHUs Kucaopoaa (BblTeCHEHMEM BOAbI
M BO34yXa).

Pacrno3HaBaTb OMbITHBIM NYTEM KNCAOPOL N0 KOHTPOJIEM Nejarora.

Ncnonb3oBaTb XMMUYECKYIO CUMBOJIKY AJ1 COCTaBAeHNSA popMy
BELEeCTB, MOJIEKYJIIPHbLIX YPABHEHU XUMUYECKUX PEeaKLWN C
y4acTneM Kucsaopoaa.

Ob6BACHATbL CYLLHOCTb 3KON0rn4yeckmnx npobnem, cBa3aHHbIX C
3arpsisHeHnem Bo3ayxa.

CnepoBaTb npasunam 6e3onacHomn paboTel B nabopaTopum npu
NCMNOJIb30BaHNN XMMUYECKON nocyabl n obopynoBaHUA Mo,
KOHTPOJIEM Mejarora, a Takxe npasujiam obpalleHns C ropoymmMm
BellecTBamMun B ObITY.

MnaHnpoBaTb M OCYLLECTB/ISATb Ha NPAKTUKE XUMUYECKME
SKCMepuMeHTbl, MPOBOANTbL HabnaeHNs, fenaTb BbIBOALI MO
pe3yfnbTaTaM 3KCnepMMeHTa No4 PyKOBOACTBOM nejarora.

YyacTBOBaTb B COBMeCTHOM paboTe B rpynne.

Ncnonb3oBaTb NpU BbINOJHEHUN y4ebHbIX 3ajaHui U B npoLecce
NcCrefoBaTeNbCKON AeATEeNIbHOCTU HAayYHO-MOMYASPHYIO
anTepaTypy XMMNUYECKOro CoAep)XaHus, CnpaBoYHble MaTepuaibl,
pecypcbl IHTepHeTa Nof4 pyKOBOACTBOM Neparora.

BbicTpavBaTb pa3BEpPHYTbIe€ MNCbMEHHbIE N YCTHbIE OTBEThI C ONOPON
Ha nHhopMaumio 13 y4ebHMKa 1 CnpaBoOYHbIX MaTepUasioB C ONOPOK
Ha nJaH, rPaMoOTHO NCMOJIb30BaTb U3yYeHHbI MOHATUNHBLIA annapaT
Kypca XnuMumm



Tema 4. Bopopogn.
MoHaTHe 0 Kucnorax
n connax

(54)

Tema 5.
KonunyecrtBeHHble
OTHOLUEHUA B XUMUMU
(4 4)

Bopoopon — 3sieMeHT 1 NPOCTOe BELLECTBO.
HaxoxxnaeHue B npupoae, pusnyeckme n xmummyeckme
CBOWCTBa (Ha NpyMepe B3anMOAENCTBUSA C
HemMeTasllaMu U OKCMAamMn MeTaslsIoB), MPUMEHEHME,
*Cnocobbl nonyyeHns.*

MoHATME 0 KUCNoTax 1 Consx.

JdeMoHcTpauuu

Mony4veHune, cobrupaHmne n pacnosHaBaHWe BoAOPOAA.
FopeHne Bogoponaa.

B3saumopencTesue Bogopona c okcugom megu(ll).

JlabopaTopHbie U NnpakTuYeckue pabdboTsl
JNabopaTopHbI ONbIT:

B3auvmopencTeme KMCA0T C MeTaiaMu.
MpakTuyeckan paboTa:

Ne 5. Mony4eHne Boaopona, N3y4eHmne ero CBONCTB.

BbluucneHus
— MOJ'IeKyJ'IﬂpHOI7I MacCChbl BeLecTBa Ha OCHOBaHUN
ATOMHOWN MacCcCbl XUMUYECKNX D/IEMEHTOB

KonunyecTtso BellecTBa. Monb. MonsapHasa Macca.
3akoH ABoragpo. MonsipHbin 06EM rasos. Pac4éThbl
Mo XMMNYECKUM YPaBHEHUSAM.

JdeMoHcTpauus
O6pa3ubl BeWEeCTB KOJIMYEeCTBOM 1 MOJIb.

BbluucneHus

— 06bEMa, Kom4yecTBa BellecTBa rasa rno ero
N3BECTHOMY KOJINYECTBY BeLLEeCTBa Uan 06bEMY;

— 06bEMOB ra3oB Mo ypaBHEHWUIO peakuMn Ha OCHOBe
3aKOHa 06 BbEMHbIX OTHOLLUEHW ra3oB

30

PackpblBaTb CMbICA N3yYaeMbIX MOHATUN N MPUMEHSATb 3TU NMOHATUA
rnpu onNMcaHMM CBOMCTB BELLEeCTB U UX NpeBpaLleHun.

XapakTepun3oBaTb (OnNucCbiBaTb) PU3NYECKME N XUMNYECKUue
CBOMCTBa BOAOpPOAa, CNOCObLI ero noay4yeHus, NnpuMeHeHne ¢
OMOpOW Ha NMaH, KPaTKYH 3amnuncb, CXemy.

CobupaTtb npubop A5 Noay4eHUa BOAOPOLA C UCMOJSIb30BaHNEM
BM3YyaslbHOM OMNOPbI

Ncnonb3oBaTb XMMUYECKYIO CUMBOJIMKY AJ1 COCTaBieHns popMy
BELLLECTB, MOJIEKYJISIPHbIX YPAaBHEHUA XUMNYECKUX PeaKLUMA C
yyYacTueM Bogopona C onopon Ha afiropuTMm.

CnepoBaTb nNpaBusiam besonacHon paboTel B nabopatopum npu
NCMNONb30BaHUN XUMNYECKOW Nocyabl 1 obopyaoBaHUSA Noa
KOHTPONEM Nejarora., a Takxke rnpasuiam obpaLleHns C roploYmmm
BewecTBamMm B BbITy

MnaHMpoBaTb M OCYLLECTBAATb Ha NPaKTUKe XUMnyeckue
3KCNepuMeHTbl, NPoBOAUTL HabnoaeHNs, AeNnaTb BbIBOAbI MO
pe3yibTaTaM 3KCMepMMeHTa Noj PyKOBOACTBOM neparora ¢
obcyxaeHnem nnaHa paboTbl, C NCMOJIb30BAHUEM KAMLLE.

YyacTBoBaTb B cOBMecTHoM paboTe B rpynne.

MnaHMpoBaTb U OCYLLECTBAATL Ha MPaKTUKe XnMuyeckue
3KCMNepUMEHTbI, NPOBOAUTL HabNoAeHNA, AeNnaTb BbIBOAbI MO
pe3y/ibTaTaM 3KCNEepPUMEHTa.

YyacTBoBaTb B cOBMecTHomn paboTe B rpynne

PackpbiBaTb CMbICA U3YyYaeMbIX MOHATUN N MPUMEHSATb 3TU NOHATUA,
a TakXXe U3yYeHHbIe 3aKOHbI U TeOPUN ANS peLleHNs PacHETHbIX
3aja4 C NoMoLLblO Nefarora.

Bbl4ncnAaTb MONSPHYIO MacCy BeLLeCTB; KOJIMYECTBO BeLLEeCTBa,
06bEM rasa, Maccy BeulecTBa C ornopoun Ha obpaseu, Ha hopmynbl;

MpoBOoANTb Pac4éTbl MO YPABHEHMNAM XUMUYECKNX peakLunin ¢ onopomn
Ha obpa3seu, airopnTM y4ebHbIX 4eNCTBUIA: KonYecTBa, 06bEMa,
MacChbl BeLLLeCcTBa NO M3BECTHOMY Kosm4ecTBy, 06bEMy, Macce
peareHTOB WM MPOAYKTOB peakLunu.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE N YCTHbLIE OTBETLI C OMNOPOW
Ha WH-
dopmaumio n3 yyebHmka n cnpaBoYHbIX MaTepunasioB, FPaMoTHO
NCMoJib30BaTb M3YYEHHbIN MOHATUNHBIA annapaT Kypca XuMumn
NoMOLLbIO Mejarora.



Tema 6. Bopa.
PacTBopbl. MoHaTue 06
OCHOBaHMUAX

(54)

Bopna, ee cocTaB, CTpoOeHue, MosieKyJibl. Pusnyeckne
CBOWNCTBa BOAbl. *AHA/IN3 N CUHTE3 — METOAbl
n3y4dyeHus coctaBa Boabl.*

XrnMunyeckme CBONCTBa BOAbI

(pasno)keHue, peakummn C HaTpUeM, OKCMAOM Kanbuus,
OKCUOOoM cepbl IV .

CocTaB ocHoBaHUI. MNoHaTMe 06 nHAMKaTopax.
*BoLa Kak pacTeopuTesnb.* PacTBopsl.
*PacTBOPMMOCTL BeLeCcTB B Boge.*

*HacblLLeHHble 1 HeHacblWeHHble pacTBopbl.*
MaccoBas nons BewecTsa B pacTsope.

*Posib paCTBOPOB B MPUPOAE N B XXU3HU YesioBeEKa.
KpyrosopoT BOAbl B rnpupoge.* 3arpasHeHue
npUpoaHbIX BoA. OXpaHa 1 04MCTKa NPUPOAHBIX BO4,.

JdeMoHCcTpauum

3NeKTposn3 Boabl; CUHTE3 BOAbI; B3aUMoOeNCTBuE
BoAbl ¢ MmeTansnamm (Na, Ca) (BO3MOXHO
NCNoJib30BaHWEe BngeoMaTepunanos).

PacTBOpeHuMe BewecTB C pa3IMYHON PaCcTBOPUMOCTbIO.
NccnepoBaHve pacTBOPOB KUCIOT U WesoYen ¢
MOMOLL IO MHANKATOPOB.

JlabopaTopHble U NpaKTuYeckue paboThbl
MpakTuyeckas paboTa:

Ne 6. NMpurotoBsieHne pacTBOPOB C onNpenenéHHoON
MacCoBOW [0Nen paCTBOPEHHOrO BeLeCcTBa.

Bbluucnexnus
— C NCMOJIb30BAaHMEM MOHATUSA «MaCCOBas 0018
BellecTBa B pacTBope»
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PackpblBaTb CMbICA N3yYaeMbIX MOHATUN N MPUMEHSATb 3TU NMOHATUA
npy oNMCaHUM CBOMNCTB BELLECTB N UX NPeBpaLLEeHNA C MOMOLLbIO
neparora.

XapakTepu3oBaTb (pM3NYECKME N XMMUYECKMe CBOCTBa BOAbI, eé
pOJib KaK pacTBOPMTENS B NMPUPOLHbLIX NpoLeccax C ONopon Ha
niaaH n cxemy.

CocTaBnATb YpPaBHEHUA XUMUYECKUX PeaKLUA C y4acTneM BOAbI C
OMNoOpoI Ha CXeMy.

Ob6BACHATL CYLHOCTb 3KONOrMYecKnx npobnaem, CBA3aHHbIX C
3arps3HeHneM NpupoaHbIX Bo4, CNocobbl OYNCTKU BOAbI OT
npuMecein, Mepbl MO OXpaHe BOA OT 3arps3HeHus nocie
npefABapuTeNbHOrO CTPYKTYpPMPOBaHWUS MaTepuana.

MnaHNpoBaTb N OCYLLECTB/IATL Ha NPaKTUKE XUMNYECKne
3KCNEePMMEHTbI, MPOBOAMTbL HabnwaeHWs, oenaTb Bbl-

BOAbl MO pe3ysibTaTaM 3KCNepuMeHTa NoJ, KOHTposeM neparora, c
NCMoJsib30BaHUEM KauLle.

CnepoBaTb Npasunam 6e3sonacHon paboTel B nabopaTopum npu
NCMNONb30BaHNN XUMNYECKOW Nocyabl 1 060pyaoBaHMSA Noa
KOHTpOJIEM Neparora.

MNpoBOAUTbL BbIMMCIEHUSA C MPUMEHEHMNEM MOHATUA «MaccoBas A0S
BelllecTBa B pacTBOpe» C ONopon Ha hopMybl.

Ncnonb30BaTb Npu BbINOJIHEHUUN y4eOHbIX 3a4aHNA 1 B Npouecce
nccnenoBaTeNlbCKOM AeATENbHOCTN Hay4YHO-MOMYAAPHYIO
nTepaTypy XMMUYECKOr0 COAEepXaHus, CpaBoYHble MaTepuabl,
pecypcbl MHTepHeTa No4 pykKoBOACTBOM rMeparora.

BbicTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE U YCTHbIE OTBEThLI C OMOPOWA
Ha uHdopMaumio N3 y4ebHrKa 1 CNpaBoYHbIX MaTepuasos,
rPamMoOTHO NCMOJb30BaTh M3YHYEHHbIN NOHATUIAHBLIA annapaT Kypca
XMMUM NOCSIe NpefBapuUTEsIbHOrO CTPYKTYPUPOBaHNA MaTepmnana



Tema 7. OCHOBHbIE
KJ1lacCbl HEOPraHM4YecKnx

coeguHEeHun
(11 4)

Knaccndumkaumna HeopraHn4ecknx coeanHeHun.
OKcunabl: cocTas, Knaccugpukaumsa (OCHOBHbIE,
KNCNoTHble, *amdoTepHble, HeconeobpasytoLime Ha
npumMmepe okcnpa yraepopga Il u okenpa asoralll,
HOMeHKNaTypa. NonyyeHne* oKCMA0B (B3anMoaencTaue c
BOJ0M1, KUC/IOTaMU, LLiesiodamu).

OcHoBaHUA: cOCTaB, KJlaccugukaums (wenovm n
HepacTBOPMMblE OCHOBaHWUA), HOMEHKaTypa.
KucnoTel: cocTaB, Knaccuurkauma, HOMeHKaTypa,
dhU3nyeckne n xmMmmyeckmne CBONCTBa
(B3aMmMogencTeme C OCHOBHbIMW OKCMOAMU CONAMU Ha
npuMepe CoNIAHOM U CEPHON KNCNOT), ¥*crnocobbl
noslydeHusa.* Pag akTUBHOCTU MeTaslJ1oB.

Conu (cpenHue): HoMmeHknaTypa, *cnocobsbl
nony4yeHnsa*, B3anMoaencTBme conen ¢ Mmetasiamu,
KNUcnoTamu, WwesiodamMmm 1 CoJIAMMU.

eHeTn4eckas CBA3b MeXAy KJlaccamMu
HeopraHn4yecknux coegnHeHumn. F'eHeTn4eckue pagbl.
MoHsaTre 06 amdoTepHbIX rMAPOKCHMAaxX Ha NnpuMepe
LMHKa 1 aJIloMUHNA. XMMUYecKne CBONCTBaA -
B3aMMOOeNCTBME C KUCN0TaMu U LwesiodaMu,
Pa3no)xeHne npu HarpesaHuu.

IdeMOHCTpauuu

O6pa3ubl HEOPraHMYeCKMX BELECTB pa3/INyHbIX
KJ1aCCOB.

B3aumopencTeume pacTtBopa CepHON KNCOThI C
okcugom menun(ll).

Peakuunsa HerTpanmsauun.

BblTecHeHVe 04HOro MeTasia Apyrum n3 pacteopa
conn.

JlabopaTopHbie U NnpakTuyeckue pabdboTsbl
JNlabopaTopHble OMNbIThbI:

B3anmonencTteme KUCNOT C MeTaIJlaMu.

MNonyyeHne HepacTBOPUMbIX OCHOBAHWUNA.
B3anMopnencTeme HepaCcTBOPUMbIX OCHOBAHUM C
KucnoTamu.

PaznoxeHwune rugpokcmnga meau(ll) npu HarpesaHun.
MpakTnyeckas paboTa:

Ne 7. PewleHne s3KkCnepuMeHTasbHbIX 3a4a4 rno Teme
«OCHOBHbIE KJlaCCbl HEOPraHNYeCKNX COEAUHEHNIN».

BbluucneHus
— MO YPaBHEHNAM XMMUYECKNX PeaKLN

Onpeenenre OCHOBHBIX KJIaCCOB HEOPraHUUECKUX COCTHHEHHM 110 Ma0IoHy.
CocTaBieHHe CXeM CTPOCHHUSI OCHOBHBIX KTaCCOB HEOPTAaHWYECKHUX COSJMHEHUH Ha
OCHOBE OIIPE/ICIICHUSL.

CocraBieHne GpopMyI1 OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSINHEHNH U Ha3bIBAHHE
UX 110 MEXyHapOAHOH U TPUBHAILHOW HOMEHKJIATYPE C MCIOIb30BaHHEM
OIIpEe/IeNICHNS 1 TaOJIUIIBI PACTBOPUMOCTH.

KnaccuduiupoBaHnue n3ydaeMbIX BEIICCTB MO COCTABY U CEOUCMEAM C ONIOPOH Ha
OIIpeNIeNICHUs, CXEMBI ¥ TaOJIMILy PaCTBOPUMOCTH.

CocraBiieHne Ta6J'Il/lleI TFEHETUYCCKUX PALOB U CXEMBI «['eHeTHyeckas B3aMMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COSTHHEHUID» MO PyKOBOACTBOM IEIarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
N3y9IEeHHBIX KJIAaCCOB, TPYIIN BEIIECTB, K KOTOPHIM OHU OTHOCSTCS C UCTIOIb30BaHHEM
cxeMsl «I'eHeTHYecKas B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COEAMHEHHUI MO PyKOBOACTBOM II€Aarora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH PEakIUi, MILTIOCTPUPYIONIMX XUMHYECKHE
CBOICTBa U3YYEHHBIX KJIACCOB U CHOCOObI NOIYYeHlsi BEIIECTB U3YUEHHBIX KIIaCCOB,
rpyIiI, a TAaKXE NMOATBEPKAAIOMUX TCHETHYCCKYIO B3aMMOCBA3b MEXK1Y HUMHU, C
OTIOpoii Ha BEpOATBHYIO CXEMY B KaU€CTBE 3PUTEIHHOM OMOPHI.

CocraBieHHne MOJIEKYIISIPHBIX YPAaBHEHUH PEaKkLUi M0 CXeMaM C IIPeABapUTENLHBIM
o0cysKIeHneM BEIOOpa pearnpyroniuX BEeIeCTB.

Berancnenue 1o ypaBHeHUSIM XUMHYECKHX PEaKIUi KOIUIecTBa, 00bEMa, MacChl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM MPOJYKTOB PEAKIHH 110
AITOPUTMY.

[InanupoBaHue U OCYILIECTBIEHHE HAa MPAKTHKE XUMHUECKOTI0 SKCIIEPUMEHTa U
HaOJIIOJICHUS 110]1 PYKOBOJCTBOM YUHTEJIS.

DopMynupoBaHUE BBIBOAOB IO PE3YJIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHBIX CIIOB.

DopmynupoBaHUE ¢ TOMOIIBIO MIeJIarora U BBITOTHEHHE MIPABHI Oe301acHoO paboTH B
11a00paTOpHN MPH UCIIOIB30BAaHUH XUMHUIECKOH MOCY 1B B 000pYZOBAHHUS.
Vcrionp30oBaHue NpH BHINOJIHEHNH yUeOHbIX 3a1aHHI U B IpolLiecce
HCCIIEI0BATENBCKOMN eI TeIbHOCTH HAyYHO-TIOMYJIIPHON JINTEPaTypbl XUMHIECKOT0
coJiep)KaHMs, CIIPaBOYHbIE MaTepHalbl, pecypchl VIHTepHeTa, ocyliecTBiIeHne BpIOOpa
IO/l PyKOBOJICTBOM II€Aarora.

BricTpanBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONOPOI Ha
nH(OpMaNNIo U3 y4eOHHUKA U CIIPAaBOYHBIX MAaTEPHUANIOB, IPAMOTHOE HCIONIb30BaHNE
N3y9IEeHHOTO ITOHATUITHOTO amapaTa Kypca XUMHH C HCTIOIB30BaHUEM IIIaHa,
OTIOPHBIX CIIOB, AIITOPUTMA.

Paspen 3. Nepuoaunyeckun 3akoH u NMepuogunyeckas cuctema xumMmnyeckux sanemeHtoB . N. MeHpeneesa.
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Tema 8. Nepuoaunueckumn
3aKkoH u MNepuopaunyeckan
cMcTeMa XMMMUYECKMX
3JIeMeHTOB

n. N. Menpeneesa.
CtpoeHue aTtomMma (7 4)

Tema 9. XuMmnyeckas
CBA3b. OKMCNAUTENbHO-
BOCCTAHOBMUTEJIbHbIE
peakuum

(8 4)

MepBble MNOMNbITKU KNacCUPUKaLMU XUMNYECKUX
351eMeHTOoB. [MoHATUe 0 rpynnax CXo4HbIX 3/IeMeHTOB
(wenoYyHble N Weno4yHo3eMesibHble MeTasJlbl,
ranoreHbl, NHEPTHbIE ra3b|).

*J1eMeHTbl, KOoTopble obpa3yoT

am@oTepHble OKCUAbI N rnapoKkcuabl.*
Mepunoanyeckuin 3akoH 1 Nepuoanyeckas cucrema
XmMmmyecknx snemeHToB . . MeHpeneesa. Nepuoabl,
rpynnel, noarpynnel. ®PU3NYECKNI CMbIC
nopsiAKOBOIro HoMepa 3J1IeMeHTa, HOMepOoB neproaa v
rpynmnol.

CtpoeHune aToMoB. CocTaB aTOMHbIX aaep. *M3o0Tonbl.*
INneKTpoHbl. CTpoeHne 3/1EKTPOHHbIX 060104eK
aToMOB rnepBbIX 20 XUMNYECKMNX DNEeMEHTOB
Mepunoanyveckon cuctemol . N. MeHpoeneesa.
XapakTepucTnka XMMM4eCcKoro asieMeHTa no ero
nosioXxeHuto B Nepunognyeckonm cucteme

0. N. Menpeneesa.

*3aKOHOMEPHOCTN N3MEHEHMNSA CBOWNCTB 3JIEMEHTOB
MaibIX MepnonoB 1 rnaBHbIX NOArpynmn B 3aBUNCUMOCTHU
OT aTOMHOro (nMopsaaKoBoro) Homepa.*

*3HaveHue Nepnoan4eckoro 3akoHa

n Neprnoanyeckon cMCTeMbl XUMUYECKUX SN1€MEHTOB
ONg pa3sBuTUa Hayku v npaktukn. . N. MeHpoenees —
YYEHbIN, Nefaror n rpa)kgaHuH.*

JdeMoHCcTpauum

KopoTkonepuoaHasa v asinHHornepvonaHasa hopmbl
MNeproan4eckon CMCTEMbl XMMUYECKMX SN1EMEHTOB
0. N. Menpeneesa.

O3HakoMneHune c obpasuamn MeTasnsioB

N HeMeTaNsoB.

JlabopaTopHble U NpaKkTuYeckue pabotbl
JNabopaTopHbI ONbIT:

B3aumopencTeme rugpokcmaa LUnMHKa C pacTBopaMum
KUCNOT U LWeno4ven

*2NeKTpooTpuLaTeslbHOCTL* aTOMOB XMMNYECKUX
3J1IEMEHTOB.

XuMunyeckas cBsi3b (MOHHas, KOBasleHTHasi NOAsSPHaA 1
KOBaJIEHTHas HernonsipHas).

CTeneHb OKNCeHNS.
OKNCANTENBbHO-BOCCTaHOBUTENIbHbIE peakuun (OBP).
Mpoueccbl OKUCNEHUS N BOCCTAaHOBIEHUS.
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CTtpoeHme aToMOB. XMMHU4ecKan CBsb. OKUCINTENbHO-BOCCTAHOBUTEJIbHbIE peakuum (15 4)

PackpbiBaTb CMbIC/T MIEPUOANYECKOIO 3aKOHa Mo PyKOBOACTBOM
neparora.

MoHuMaTbh CyLlecTBOBaHWE NEPUOAMNYECKON 3aBUCMMOCTN CBONCTB
XUMUNYECKNX 3JIEMEHTOB (M3MEHEHNE paanyCoB aTOMOB U
3NEeKTPOOTPULLATENIBHOCTU) U UX COEAVNHEHWUI OT MOJIOXKEHUS B
nepuogn4yeckom CUCTemMe n CTPOEHNA aToOMa C UCMOJIb30BaHNEM
cxem n Tabnanu,.

YcTaHaBAMBaTb CBA3b MeXAY MOJIOXKEHNEM 3/IEMEHTA B
nepuogn4eckom CUCTeME N CTPOEHNEM ero aToma (CocTaB U 3apas
anpa, obliee YNCNO /IEKTPOHOB 1N pacnpegesieHmne nx no
3/1eKTPOHHbIM closiM) no obpasuy.

MporHo3npoBaTb XapakTep U3MEHEHNs CBONCTB 3JIEMEHTOB N NX
coefMHeHNN No rpynnamM u nepmnonam MNMeprnopnyeckom CUCTEMbI C
MoMoLLbIO Megarora.

XapakTepun3oBaTb XMMUYECKME S/1eMEHTbI MepBbiX TPEX NEPNOLOB,
Kanus, KaabLusa no nx NosioxkeHuo B Nepnoamnyeckon cucteme
0. N. MeHpeneesa.

CnepoBaTb npaBuiam 6esonacHon paboTel B nabopatopum npu
NCMNOMb30BaHNN XUMNYECKOW Nocyabl 1 060pyAOBaHMSA NoA
KOHTPOJIEM Meparora.

BbicTpanBaTb pa3BEpPHYTble MUCbMEHHbIE U YCTHbIE OTBETLI C OMOPOM
Ha nHdopmaLmo N3 y4yebHMKa 1 CpaBoOYHbIX MaTepMasnos,
rpaMoOTHO MCMNO0JIb30BaTb M3YYEHHbIN MOHATUMNHBLIN annapaT Kypca
XUMUKN NOCNEe CTPYKTYPUPOBaHNSA MaTepurana C UCMoJIb30BaHNEM
KauLe.

Ncnonb3oBaTb Mpu BbINOSHEHNN Y4ebHbIX 3a4aHNN TEKCThI
y4yebHMKa nocsie CTPYKTYPUPOBaHMS MaTepmnana, CnpaBoYHble
MaTepuanbl (Mepnoanveckyto CUCTEMY XUMUYECKUX ISIEMEHTOB
0. N. MeHpeneesa, Tabnnuy pacTBOPUMOCTM KUCNOT, OCHOBAHUN n
Cconen B BOAE, INTEKTPOXUMUYECKUIA pag HanNps>KeHnn MeTanos).

Ncnonb3oBaTb NpU BbINOJIHEHMN Y4eOHbIX 3a4aHUiA U B npouecce
NCCNenoBaTeNbCKON AeATENbHOCTU HAaYyYHO-MOMYASPHYIO
anTepaTypy XMMNYECKOro CoOAEP)XaHWS, CNpaBOYHble MaTepuaibl,
pecypcbl NHTepHeTa mog pyKoBOACTBOM Megarora

PackpbiBaTb CMbIC/T N3y4HaEMbIX MOHATUN MNOL PYKOBOACTBOM
neparora.

OnpenensaTb BUA XMMNYECKON CBA3UN B COEANHEHUN C
MNCMOJIb30BaHNEM CXEM.

OnpenensiTb CTeNeHb OKNC/IEHNSA XMMUYECKOro 3J1IeMeHTa Mo
dopmyne ero coeaAnHEHNS C UCMOJIb30BAHNEM anropmTma.

OnpenensaTb 3N1€MEHT (BELECTBO) — OKUCAUTESb U DIEMEHT



9 KJIIACC

OKncanTenn n BOCCTaHOBUTENN.

IdeMOHCTpauuu
OKNCNNTESIbHO-BOCCTAHOBUTEIbHbIE peakLUnu:
ropeHune, peakumnm passioxXeHns, coeanHeHns

(2 u B HEenento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEMsI)

(Bew,ecTBo) — BOCCTAHOBUTEb.

O6'bﬂCHFITb CYLWHOCTb npoueccoB oKncsieHna n BOCCTaHOBJIEHUA.

CocCTaBNATb 3/1E€KTPOHHbIN BanaHC C YY4ETOM YMCNa OTAAHHbIX U
MPUHSATbLIX 2/IEKTPOHOB.

CocTaBnaTb ypaBHeHNe OKWUCINTENIbHO-BOCCTAHOBUTEIbHON
peakumn nNo anropnTMy pasbopa OKUCAUTENbHO-
BOCCTAHOBUTEJIbHOM peakLuuu.

Ncnonb3oBaTb NMpW BbiNOSIHEHUW Y4ebHbIX 3aaHNN TEKCTbI

y4ebHMKa nocsie CTPYKTYpPUPOBaHMS MaTepuasna, CnpaBoyHbIe
MaTepuasbl (Meprnoanyeckyto CUCTEMY XMMUYECKNX 31eMmeHToB 1. U.
MeHpgeneeBa, Tabanuy pacTBOPUMOCTU KMCOT, OCHOBaHUN 1 CONen
B BOAE, INEKTPOXUMUNYECKUI PAL HAMPSXKEHUI METaNN0B).

MpuMmepHbIe TEMBI,
packpbiBaloLWMe DaHHbIA
pasnen nporpamMmsl,

M KOJZIN4EeCTBO 4acoB,
OTBOAMMOE Ha UX
u3yvyeHue

OcHOBHOEe coaep>XaHue

OCHOBHbIE BUA bl AEeATeNbHOCTH
oby4alowmxca

Paspen 1. BewecTBO U XMMU4YecKue

peakuum (17 4)

MoBTOpeHue un
yrny6neHue 3HaHUM
OCHOBHbIX pa3aenos
Kypca 8 knacca

(54)

Mepuognyecknin 3akoH. MNMepuognyeckasa cncrtema
XnuMmyeckunx snemeHToB . 1. MeHpgeneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTUN B U3MEHEHNN CBONCTB
XVUMMNYECKNX 3/IEMEHTOB MNepBbIX TPEX NEPNOAOB, Kanuns,
Kanbumsa n nx

coeVNHEHUNN B COOTBETCTBUMN C MOJIOXKEHNEM 3JIEMEHTOB
B NepnoanNyeckom CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccngpumnkauma n HoMeHKNaTypa HeopraHudeckmnx

BellecTB (MeXayHapoaHas u TpuBManbHas). XuMmuyeckmne

CBOWCTBa BeLECTB, OTHOCALWMXCA K Pa3/iIMyHbIM Kjlaccam
HeopraHn4yecknx coeguHeHnmn, Nx reHeTn4yeckas CBs3b
HeopraHN4Yeckux BeLLecTB.

CTpoeHue BeLLecTBa: BUAbI XMMUYECKOW CBA3W N TUMbI
KpUCTananyeckux pewéTok. ¥*3aBMCMMOCTb CBONCTB
BeLWeCTB OT UX cTpoeHus.*

IdeMOHCTpauuu

XapakTepun3oBaTb XUMUYECKNE I/IEMEHTHI MEPBbIX TPEX
rneprnoaoB, Kaams 1 KalbUKWS Mo X NOJIOXKEHUIO
B lMepuognyeckon cucteme . N. MeHpeneesa ¢ onopon Ha
anropuTmMm.

KnaccndumumpoBaTb 1 Ha3blBaTb HEOPraHMYecKkne BelecTsa
M3YyYeHHbIX KN1ACCOB C OMNOPON Ha cxeMy, Tabnuuy
pPacTBOPUMOCTMU.

OnuceiBaTb 0bLMe XMMNUYeCKMe CBOMCTBA BELLECTB Pa3/INYHbIX
KJ1laccoB, MOATBEPXAaTb CBONCTBA NMPUMEpPaMn MOJIEKYNAPHbIX
YPABHEHUN XUMUYECKUX PEAKLINI C ONOPON Ha CXEMY.

OnpenensaTb BUA XMMNYECKON CBA3N N TUM KPUCTanan4eckon
pPELETKN BeLlecTBa C OMNOPON Ha CXeEMY.

MporHo3mpoBaTb CBONCTBA BELLECTB B 3aBUCUMOCTMK OT MX
CTpoeHunsa nocsie npeaBapuTenbHoro pasbopa.

BbicTpanBaTb pa3BEPHYTbIE MNCbMEHHbIE N YCTHbIE OTBETHI C
ornopown Ha
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1. Mogenun KpucTaJsin4yecKnx peléToK HeopraHn4ecknx
BeLecTB.

2. KopoTkonepuoaHasa n gavHHonepuogHas opmbl
MNeproanyeckon CMCTeMbl XMMUYECKMX 3N1EMEHTOB

0. N. Menpeneesa

nHpopMaumio U3 y4ebHnka 1 CnpaBoYHbIX MaTepunasos,
rPamMoTHO UCMOJIb30BaTb U3YYeHHbIN NOHATUNHbLIN annapaT
Kypca XumMuu.

Ncnonb3oBaTb Npu BbINOJIHEHUN Y4ebHbIX 3afaHui U B npouecce
nccnefoBaTeNbCKON AeATeNbHOCTU Hay4YHO-NOMYyASAPHY0
nuTepaTypy XUMUYECKOro coaep XaHus, CnpaBoYHbIe
MaTepuaJsibl, pecypchbl IHTepHeTa No4 pyKOBOACTBOM nejarora.

Tema 1. OCHOBHbIE

KJ'IaCCI/ICpVIKaLI,I/Iﬂ XUMUN4YeCKnX peaKLI,I/H7I Mo pa3JZIN4HbIM

PaCKprBaTb CMbICN1 N3y4YaeMbIX MOHATUA N NMPUMEHATbL 3TU

3aKOHOMEPHOCTH rnpusHakam (No YUCay n CoCTaBy y4acCTBYIOLWUX B MOHATUS MPU ONUCAHUN CBONCTB BELLECTB U UX MPEeBpaLLEHUN.
XUMUYECKUX peaKuun peakuun BewecTs, *no Tennosomy adpekTy, No KnaccugpunumpoBaTb XUMMNYECKME peaKunmn rno passinyHbIM
(4 4) N3MEHEHUNIO CTEMEHEN OKUCIEHUSI XUMUNYECKUNX nMpu3HakaM.
31eMeHTOoB, N0 06paTUMOCTHN, MO y4acTuUIo YcTaHaBAMBaTb 3aBUCUMOCTb CKOPOCTU XMMUYECKOWN peakumnm ot
KaTanumsaTopa).* pPa3InyHbIX PAaKTOPOB MOA PYKOBOACTBOM yYUTENS.
*2JK30- N IHOOTEPMUMYECKME peaKLn, TEPMOXUMUNYECKIME MporHo3npoBaTbh BO3MOXHOCTU NPOTEKAHUA XUMNYECKMNX
ypaBHeHUs. NMOoHATNE O CKOPOCTM XUMNYECKOW peaKkLmn. npeBpaLleHnin B pa3inyHbIX YCIOBUAX NOCe npeaBapuTenbHON
MOHATNE O FOMOreHHbIX N FeTEPOreHHbIX peakLnsax. paboTbl.
MoHsTue 06 obpaTnMbIX OnpepensaATb OKNCANTENb U BOCCTaHoBUTESNb B OBP.
N HeobpaTUMbIX XUMUYECKUX peaKkuusax. NoHATneE o CocTaBNATb 3/IEKTPOHHbLIN BanaHC peakuuu.
XMUMMNYECKOM paBHOBeCUN. PakTopbl, BAUAIOLLME Ha Mpon3BoanNTb BbIYUCIEHNA MO XUMUYECKMM YPaBHEHUAM MO
CKOPOCTb XUMUYECKOWN peaKkLum 1 noaoxKeHne anropuTMmy.
XUMUYECKOro paBHOBeCUs.* BbicTpanBaTb pa3BEPHYTbIE MNCbMEHHbIE N YCTHbIE OTBETHI C
OKNCNNTENBHO-BOCCTAHOBUTESIbHbLIE peakLnn ornopomn Ha nHgopMaumio N3 y4ebHrKa 1 CrpaBoYHbIX
(311eKTPOHHbLIN BanaHC OKUCINTENBbHO- MaTepuasioB, FPaMOTHO NCMOJIb30BaTb U3YYEHHbIA MOHATUAHBLIN
BOCCT@HOBUTENIbHOWN peakuunm). annapaT Kypca XMMun nocse npeasapuTenbHOro
[eMoHCTpaunm MCprKTypVIpOBaHI/Iﬂ MaTepuana. 6 5
1. 3aBUCMMOCTb CKOPOCTI XUMUYECKOM PEaKLIAM OT CMoab30BaTh Npwu ?bll‘lOJ‘IHGHVIVI y4ebHbIX 3a4aHU 1 B npouecce
Pa3ANYHbIX (PaKTOPOB. nccaenoBaTeIbCKON AeATeNbHOCTU HayYHO-MOMNYASapHY0
2. Bo3pgencTeume KaTasamM3aTopa Ha CKOPOCTb XMMUYECKON | IMTEPATYPY XUMNYECKOrO CoAep>XKaHNs, CNpaBoYHbIe
peakuunn. . MaTepwuasbl, pecypcbl IHTepHeTa nocsie KoOHCyAbTauum C
3. NMpuMepbl HeobpaTUMLIX 1 06paTI/IME>IX peakuui. nenarorom.
4. CMeLLeHne paBHOBECUS XUMNYECKON peaKkLunn,
BbluucnexHumsa
— KOJInyecTBa BellecTBa, 06bEMa 1N MacCbl peareHToB
AN NPOAYKTOB MO YPaBHEHUAM XUMNYECKNX peakLnin
Tema 2. Teopusa 3N1eKTPONTUHECKON JUCCoLMaLnn. PackpbiBaTb CMbIC/T M3yHaeMbIX MOHATUN, @ TakXXe CMbIC/T Teopun
dneKTponuTUYEcKan DNEKTPONUTLI N HESNEKTPONNTLI. KaTNOHbI, aHMNOHBI. 3NEKTPOSIMTUYECKON AUCCOLMALNM C ONOPON Ha CXEMBbI.
auccoumaums. *MexaHuU3M gmnccoumannm BewecTB C pas3/InYHbIMMN O6BACHATbL NPUYUHBLI 3JIEKTPOMPOBOA-
XuMunuyeckume peakuum B BMOAMUN XUMMYeckonm cesasun. CTteneHb guccoumnmaumnm.* HOCTW BOAHbIX PaCTBOPOB C MOMOLLbIO Nedarora.
pacTBopax CunbHble 1 cnabble 31eKTPOUTDI. CocTaBnATb ypaBHEHNSA AMCCOLMALIN KUCIOT, Wesioven n conen,
(8 v) Peakuun noHHoro obmeHa, yCnoBus Ux NpoTeEKaAHUS. noJiHble

NOHHbIe ypaBHEHUNS peaKLumniA.

XnMmunyeckme cBOMCTBa KMUCJI0T, OCHOBAHWU N CONEN B
cBeTe npeacTaBiieHnin 06 3N1eKTPONUTUHECKON
aunccouvauunn. Cpepna pacTteopa. NoHsTUe 0 rnaposnmse

M COKPALLEHHbIE NOHHbIE YPAaBHEHUS XUMUYECKUX peaKkLni
MOHHOro obmeHa.

MnaHnpoBaTb N OCYLLECTBISATb Ha NPaKTUKE XUMUYeCcKne
3KCMepUMEHTbI, MPOBOAUTbL HabnoaeHNs, oenaTb BbIBOAbI MO
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conen.

KayecTBeHHbIe peaKLuun Ha KaTUOHbI

N aHWOHBI : XxJopua-, 6pomna, nosma-, cynbdat-,
kapboHaT-, cunnkaT-pocdaT- aHNOHbI, FTMAPOKCUA-NOHbI
KaTUOHbl aMMOHUS, MarHus, Kanbuus, altoMUHNS,
xenesa 2+, 3+ , UMHKA, NPUCYTCTBYOLWMNE B BOAHbIX
pacTBoOpax..

JdeMoHcTpauum

dNeKTpuyeckaa NpoBOAMMOCTb PaCTBOPOB BELLECTB;
OBV>KEHME MOHOB B 3JIEKTPUYECKOM MnoJsie.

OnbITbl, UAAKOCTPUPYIOLLNE NPU3HAKN MPOTEKAHNS
peakumnin NoHHoro obmeHa.

OnbITbl NO ONpeneneHnto cpenbl B pacTBOpax conen
(xnopupa HaTpus, kKapboHaTa HaTpus, xJ0puaa LNHKA).

JlabopaTopHbie U NpakTU4Yeckue

paboTbi

JNabopaTopHbI ONbIT:

Ne8Peakuunn noHHoro obMeHa B pacTBopax
3/IEeKTPONNTOB: CcynbdaTa megu(ll)

M Wwénoyn, kapboHaTa HaTPUA N CONAHON KNCNOThI,
peakumsa HeENTpann3auum Mmexxgy rmapokCcuaom Kanms u
CONIAHOW KWUC/IOTOM.

N29. KauyecTBeHHble peaKLum Ha MOHbI B pacTBopeE.

MpakTnyeckas paboTa:
Ne 1. PeweHune 3KCneprMMeHTaNbHbIX 3a4a4 No TeMe.

BbluucneHus
— MO YPaBHEHNAM XUMNYECKUX PEAKLINI

pe3ysbTaTaM 3KCNepMMeHTa Nnocne npeaBapuTenbHon paboThl.

CnepoBaTtb NpasBuniam 6e3sonacHomn paboTel B nabopaTopum npu
NCMosib30BaHUM XMMUNYECKON Nocyabl 1 obopynoBaHMS Nog
KOHTpOJIEM Neparora.

Mpon3BOANTb BbIYUCSIEHUA MO XUMUYECKUM YPABHEHUSAM.

BbicTpanBaTb pa3BEpPHYTble MUCbMEHHbLIE U YCTHbIE OTBETHI C
OMopon Ha MHpopMaLIMI0 N3 y4ebHUKa N CPaBOYHbIX
MaTeprasioB, FPaMOTHO UCMOJIb30BaTb U3YYEHHbIA MOHATUAHbIN
annapaT Kypca XMMUM nocsie npenBapuTesibHOro
CTPYKTYPUPOBaHNA MaTepuana.

Mcnonb3oBaTb NpuW BbINOJHEHWM y4ebHbIX 3alaHUI 1 B npouecce
nccnenoBaTeNbCKON AesATEeNbHOCTY HayYHO-MOMYAAPHYO
nTepaTypy XMMUYECKOro CoLep KaHuns, CrpaBoyHbIe
MaTepuasbl, pecypchbl IHTepHeTa Nocsie KOHCyAbTaumm ¢
nefarorom.

Paspen 2. HemeTannobl U nx coepnHeHus (24 4)
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Tema 3. O6bwian
XapaKTtepucTuka
XUMUYECKUX DJIEMEHTOB
VIIA-rpynnbl. FanoreHsl
(4 4)

Obuwas xapakTepucTunka ranoreHo. OcobeHHOCTH
CTPOEHNs aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHblie NS
HUX CTeneHn okncneHns. CTpoeHne n pmusnyeckme
CBOWCTBa MPOCTbIX BELECTB — rajoreHoB. XmmMmmn4yeckume
CBOWCTBa Ha npuMepe xJopa (B3anMopencreme ¢
MeTasislaMu, HeMmeTas slamun (BO4OPOLAOM U
KNUCNOpOoAoM),*wenovyamu*). Xnoposogopon. ConsHas
KNUCNoTa, XMMNYecKne CBONCTBA, *nonyyeHnex,
npuMmeHeHmne. KayecTBeHHbIE peaKLn Ha rasioreHna-
NoHbI. *[lencTBue xJjopa 1 XJI0poBOAOPOLa Ha OpPraHu3M
yesnioBeka.* Ba)kHenwwme xaopuabl 1 X HaxoXXLeHne B
npupoge.

JdeMoHcTpauuu
BunoeomaTepuanbl: rasioreHbl 1 UX COeQUHEHUS.
Obpa3ubl Xx10pMa0B.

JlabopaTopHble U NpaKkTuYeckue paboTsbl
JNabopaTopHbI ONbIT:

PacnosHaBaHMe XJIOPUA-NOHOB.

MpakTunyeckas paboTa:

Ne 2. Mony4yeHne CONAHON KNCNOTbI, U3y4eHune eé
CBOWCTB.

BbluucneHus
Mo ypaBHEHUSAM XMMUYECKUX Peakuunn.

O6BbACHATL 06LNE 3aKOHOMEPHOCTU B USMEHEHWN CBOWCTB
HemMeTaJIsIOB N X COegUHEHNN B nNpeaesiax MasbiX Nepuonos n
rnaBHbIX Noarpynn Nepnognyeckon CUCTEMbI XUMUYECKNX
3/1eMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCMOJIb30BaHNEM
CXEMBbI.

XapakTepun3oBaTb PU3MNYHECKNE U XUMMNYECKME CBONCTBA MPOCTbIX
BeLeCcTB raJsioreHoB (Ha NpuMepe xJiopa) U CI0XKHbIX BELLECTB
(xnopoBogopoa, xaopnga HaTpusa), cnocobbl NX NoNyyeHus,
NMPYMEHEHNE N 3HAYEHNE B MPUPOLE N XKU3HN YeNloBEKa Nocsie
CTPYKTYpUpOBaHMa MmaTepurana.

OnpefensaTb raforeHNA-NoHbl B pacTBOpe C UCMOJIb30BaHNEM
Tabnnubl "XapakTepHble peakunm Ha aHMOHbI".

MnaHnpoBaTb N OCYLWECTBAATL Ha MPaKTUKE XUMUYECKMe
3KCMNEPUMEHTLI, NPOBOANTL HabAEHWS, fenaTb BbIBOAbI MO
pe3ynbTaTaM dKCNepmMeHTa nocse npeneapuTesnbHon paboThbl.

Tema 4. O6wan
XapaKTepucTuka
XUMUYECKUX 3JIeMEHTOB
VIA-rpynnel. Cepa u eé
coepuHeHun (5 y)

Obwwan xapakTepucTrka anemeHToB VIA-rpynneil.
Oco6eHHOCTM CTPOEHNS aTOMOB 3TUX 3JIEMEHTOB,
XapakKTepHble ANS HUX CTerneHn okucneHus. CTpoeHue un
hun3nyeckmne CBONCTBA NMPOCTbIX BELLECTB — KUCJ0pona u
cepbl.

ANnnoTponHble MogupuKaunum Kncnopona u cepbl.
XnMun4yeckmne CBONCTBa cepbl. Bzanmopencreme ¢
HemeTasnslaMn - BOAOPOAOM U KUCNOPOAOM, MeTaslaMu,
KOHUEHTPMPOBAHHbLIMM a30THOW U CEPHOW KUCAOTaMMU.
CepoBogopof, CTpoeHue, pusnveckme
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O6bsACHATL 0bLiMe 3aKOHOMEPHOCTY B U3MEHEHUW CBOWCTB
anemeHTOB VIA-rpynnbl N UX COeQUHEHNN
C Y4ETOM CTPOEHUA NX aTOMOB C ONMOpPOoN Ha cxeMmy "i3meHeHune
paawnycos B noarpynnax".

XapakTepun3oBaTb pusnyveckune
N XMMUYecKne CBONCTBa NPOCTOro BellecTBa cepbl 1 eé
coefuHeHnin (cepoBoaopoa, OKCUAOB Cepbl, CEPHON KUCOThI,
cynbcaToB), cnocobbl nx




N XMMNYeCcKne CBONCTBA (KUCNOTHbIE 1
BOCCTaHOBUTESIbHbIe). OKCMAbI CePbl Kak NMpeacrtasmuTenn
KNUCNOTHbIX OKCMAO0B. CepHasa KncnoTa, husnyeckmne

N XMMUYeckune cBoncTBa (obuive Kak npencraBuTens
Ksacca KUCIoT u *cneynduyeckne*), npmmMmeHeHne.
CepHucTas kucnoTa.

*XMMMYecKkme peakumu, nexaline B OCHoBe
MPOMbILLIEHHOr0 cnocoba NMosy4YeHns CEPHON KUC/OThI.
AnnapaTbl 1 NpoTeKalowme B HUX NPoLLecchl (Ha Nnpumepe
NnPon3BOACTBa CEPHOMN KNCIOThI). *

Conn cepHOM KUCNOTbI, Ka4eCcTBEeHHaa peakumns Ha
CyJbpaT-NOH.

Haxo)xgeHune cepbl n €é cCoeanHEeHNN B NpUpoae.
*XnMmnyeckoe 3arpsasHeHune okpy xatoLlen cpenbl
coeaVHeHNAMN cepbl (KNCIOTHbIE OOXAW, 3arpa3HeHne
BO34yXa M BOOOEMOB), cnocobbl ero npenoTBpalleHns.*

JdeMoHcTpauuu

Konnekuuun (BugeomaTtepunansl): cepa n eé coegnHeHus.
ObyrnmeBaHmne caxapa nof AeNCTBUEM
KOHLEHTPMPOBAHHON CEPHOWN KNCAOTbI.

JlabopaTopHble u npakTuieckue paborbl
JlabopaTopHbIe OnbIThI:

O6Hapy>xeHue cynbgaT-NnoHOB.

B3anmopencTeme pa3baBneHHON CEPHOM KNCNOTbI C
UMHKOM. Bbluucnenus

Mo ypaBHEHUAM XMMUYECKMX peakLuuii

NnoJsly4eHus, MPUMEHEHMNE N 3HAYEHNE B NPUPOLE N XKU3HN
YyeJioBeKa C OMopoun Ha CXeMy W nnaH.

OnpepensaTb Hann4mne cynbaT-MOHOB B pacTBOpe.

Ob6BACHATL CYLHOCTb 3KON0Orn4yeckmnx npobnem, cBA3aHHbIX C
nepepaboTKOl CoeANHEHUIA Cepbl MOCNE CTPYKTYPUPOBaHUSA
MaTepuana.

MnaHvpoBaTb M OCYLLECTBAATb Ha NPaKTUKe XMMMUYecKue
3KCNepuMeHTbl, NPoBOANTL HabnoaeHUs, AenaTb BbIBOAbI NO
pe3ynbTaTaM 3KCMNEPMMEHTa.

CnepoBaTb Npasuiam 6esonacHon paboTel B nabopaTopum npu
NCNONb30BaHNN XUMNYECKON Nocyabl U obopyaoBaHMa noa
pyKOBOACTBOM nepgarora.

Mpon3BOANTb BbIYNCIIEHUA MO XUMUYECKNM YPaBHEHUAM NO
anropuTmy.

Ncnonb3oBaTb Npu BbINOJIHEHUN Y4ebHbIX 3afaHNA TEKCThI
yyebHunka, cnpaBoYHble MaTepuasbl (Mepnoanyeckyro cuctemy
XUMnN4yecknx anemenTos . N. MeHpgeneesa, Tabnnuy
pPacTBOPUMOCTM KNCNOT, OCHOBaAHUN 1 COMen B BoAe,
NEKTPOXNMUNYECKNIN pPAS HaNPsSXKEeHNn MeTasnsos).

Ncnonb3oBaTb Npw BbINOHEHUN Y4ebHbIX 3a4aHUN 1 B npouecce
nccnenoBaTesIbCKON AeATENIbHOCTU HayYHO-MOMNYSPHYIO
anTepaTypy XMMUYECKOro CoAep>XaHus, CrpaBoYHble
MaTepuanbl, pecypcbl IHTepHeTa nocsie KOHCyibTaumm
neparorom
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Tema 5. O6wwian
XapaKTepucTuka
XUMUYECKUX IJIeMEHTOB
VA-rpynnsbl. A30T,
cdocdop n ux
coeauHeHunA

(7 4)

Obwasn xapakTepucTmka 3sieMeHToB VA-rpynnei.
Oco6eHHOCTM CTPOEHNS aTOMOB 3TUX 3JIEMEHTOB,
XapakKTepHble 415 HUX CTerneHn OKUCeHns.

A30T, pacnpocTpaHeHue B npupoae, pusndeckue un
XVMm4yeckmne csoncTea. KpyrosopoT a3oTa B npupoge.
AMMMaK, ero usnyeckmne n xmMmmyeckme CBONCTBA,
nonyyeHve n npumeHeHue. Conm aMmMoHUA, UX
hU3nNYecKne n xmMmm4eckmne CBOMCTBa, MPUMEHEHMeE.
KayecTBeHHas peakums Ha NOHbl aMMOHMUS.

A30THas KncsoTa, eé hrsnyeckmue n XmMmmnyeckne
cBoncTBa (obwme Kak NpeacTaBuTeNs Knacca KNCAOT 1
*cneundundeckme*). *AszoTmncrtasa KncnoTa.
Ncnonb3oBaHMe HUTPATOB U COMIE aMMOHUS B Ka4yecTBe
MUHepasbHbIX yaobpeHunn.*

XrnMunyeckoe 3arpsa3HeHmne oKpyxatowen cpeabl
coeaVHeHNAMN a3oTa (KUCNOTHbIe O0XKAMW, 3arpsa3HeHne
BO34yXa, MNO4YBbl 1 BOLOEMOB).

docdop, *annoTporHble Mmogupukaumn gpochopa*,
hU3NYeCcKne n xmMmm4eckmne CBONCTBA.

Okcunp doccopa(V) n bocdopHasa KncnoTa, pusnyeckne
N XMMKUYeckmne CBONCTBA, *nony4yeHune.* *KayecteeHHas
peakumns Ha pocdaT-NoHbIL*

*Ncnonb3oBaHue hochaToB B Ka4eCTBe MUHEpPasbHbIX
yaoobpeHunn.* 3arpasHeHmne NnpnpoaHbiX BOOOEMOB
¢doccaTamn.

IdeMOHCTpauuu

Konnekuunun: poctop n nx coeguHeHuns.
B3anMooencTeme KOHUEHTPMPOBAHHOM a30THOM KNCIOThI
C MeAblo.

JlabopaTopHble U NpaKkTuYeckue pabothbl
JNabopaTopHble OMbIThI:

1. Bzanmogencreme conem aMmMoHUS C LWLENOYbIO.

2. O3HakKoMseHMe ¢ obpa3uamm a30THbIX U POCHOPHbLIX
yaobpeHni.

MpakTunyeckas paboTa:

Ne 10. MonyyeHne amMmmnaka, usy4eHume ero CBOMCTB.

Bbluucnenus
Mo ypaBHEHUSM XMMUYECKNX peakuuin

O6BbsACHATL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUWN CBOWCTB
aneMeHTOoB VA-rpynnbl U UX COeAMHEHU C Y4ETOM CTPOEHUA NX
aTOMOB.

XapakTepunsoBaTb husnveckme n XuMnyeckmne CBoMCTBa NPOCTbIX
BELLECTB a30Ta 1 pocopa u ux coeanHeHnnm (ammmnaka, conen
aMMOHWS, @30THOW KMUCNOTbI, HATPATOB, okcmnaa cdocdopa(V) n
hocchopHOM KNCNOTbI, PocdaToB), CNOCOOLI NX NOAYyYeHuns,
MPUMeHEeHMEe 1 3Ha4YeHne B NPUPOLE U XKUN3HU YesioBeKa C
NCMNOJIb30BaHNEM CXEMblI.

OnpepensiTb NOHbl aMMOHUA U (hocdaT-NOHbI B pacTBope C
NCMoJib30BaHNEM Tabanubl "XapaKTepHble peakunm Ha KaTUOHbI
M @HWOHbI".

Ob6BACHATL CYLLHOCTb 3KONMOrn4eckmnx rnpobnem, CBA3aHHbIX C
HaXoXXOeHNeM coegunHeHun a3oTa u hocdopa B OKpyKaKLLen
cpege.

MnaHnpoBaTb M OCYLLECTB/ATb Ha NPaKTMKe XMMU4eckme
3KCMNEPUMEHTbI, NPOBOANTL HabNoAeHNs, AenaTb BbIBOAbI MO
pe3y/ibTaTaM 3KCrnepuMeHTa.

CnepoBaTb npasBuiam besonacHon paboTbl B nabopaTopum npu
NCMOJIb30BaHUM XUMUYECKOoW nocyabl u obopynosaHums.

Mpon3BoanTb BbIYNCIEHNA MO XUMUYECKMM YPaBHEHUSAM.

Ncnonb3oBaTb NpU BbINOJIHEHWUN Y4ebHbIX 3a4aHUA TEKCThI
y4ebHMKa, CNpaBoOYHblE MaTepuranbl (MepMoaNYECcKyo CUCTEMY
XnMmnyeckmnx sanemeHToB . N. MeHaoeneesa, Tabnuuy
pPacTBOPUMOCTM KNCNOT, OCHOBaAHUIN 1 COJIEN B BOAE,
3N1EKTPOXNMUYECKNIN PAL HANPSXKXEHUN MeTassloB).

Ncnonb3oBaTb NMpw BbiNOJIHEHUN Y4ebHbIX 3a4aHNA N B NpoLecce

NCCIe[0BaTENbCKON AesATEeNbHOCTN HAaYYHO-MOMYNSAPHYIO
nnTepaTypy XMMMUYECKOro coaep KaHunsi, CripaBoyHble
MaTepualbl, pecypcbl IHTepHeTa Nnocsie KOHCYIbTauum ¢
rnegarorom

Tema 6. O6Lian
Xapakrepuc-

TUKa XUMUYECKUX
aneMmeHTOoB IVA-rpynnsbl.

Yrnepogn, annoTporHble Moandukaumm rpaduT, anmas.
B3anmopnencteue c MeTasislaMn, HEMeTaslJlaMu,
KOHLEHTPUPOBAHHbLIMN @30THOM U CEPHOM KMUCN0TaMu,
pacnpocTpaHeHne B Nnpupoae, hunsmndeckme um

O6BbACHATL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUW CBOWCTB
aneMeHTOoB IVA-rpynnbl U UX cOeAMHEHUN C YY4ETOM CTPOEHUS
X aTOMOB.

XapaKkTepu3oBaTb PM3NYECKME N XUMNYECKME CBONCTBA MPOCTbIX
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Yrnepon u KPEMHUA U
UX coeauHeHus
(84)

XMmnyeckme ceoncTea. Agcopbuuns. KpyrosopoTt
yrnepoga B npupoge.

Okcunabl yrnepogna, ux husnyeckmne n xmmm4eckme
CBOWCTBA, X AENCTBME Ha »XMBble OPraHn3Mbl,
noslydeHne 1 npuMeHeHune. *3konormvyeckme npobriemsi,
CBA3aHHbIE C oKkcnaom yrnepoga(lVv); runoresa
rnobanbHOro NoTenaeHna KAMMaTa; NapHUKOBbLIN
aphekT.*

YronbHasa KNcnoTa n eé conm, nx pusmveckune u
XUMUYECKNE CBONCTBA, NONYYEHME N NPUMEHEHNE.
KayecTBeHHas peakums Ha KapboHaT-NOHbI.
*[NepBOHa4vasibHble MOHATMA 06 OpraHNYecKmnx BeLlecTBax
KaK 0 coeanHeHuax yrnepona: ocobeHHOCTM cocTaBa n
cTpoeHus. NMoHATne o GUoNOrnvYeckn Ba>kKHbIX
BelecTBax: Xxupax, benkax, yrnesogax. MatepmnanbHoe
€0UHCTBO OpPraHn4YeckmnxX N HeopraHn4eckKnx
coegunHeHnn.*

*KpeMHuin, ero pmnsnyeckme n xmMnyeckmne CBONCTBa (Ha
npuMepe B3auMo4eNCTBUA C MeTaslaMun 1
HemeTaslaMun), NoayyYyeHne N NpuMMeHeHne B
3NEeKTPOHUuKe.*

*CoegnHeHNs KpeMHMA B npupoge. O6wine
npeacTtasseHns 06 okcuae kpeMHuA(lV) n kpemHueson
kucnote. CunmkaTbl, UX UCNOJSIb30BaHMeE B BbITY,
MeanuMHe, NPOMbILWIEHHOCTU. Ba)kHenwne
CTpouTesibHble MaTepuasbl: KepaMmka, CTEKNO, LLEMEHT,
b6eToH, xenezobeToH. MNpobnembl 6e30nacHoOro
NCMNOJIb30BaHNA CTPOUTESIbHbLIX MaTepranos B
MoBCEOHEBHOMN XKU3HW.*

IdeMOHCTpauuu

Mognenu kpuctananyeckux pewéTok anmasa, rpaguTa,
MONeKy bl pyJIiepeHa.

Apncopbums pacTBOPEHHbIX BELECTB aKTUBUPOBAHHbLIM
yrném. MpoTumeoras.

BuoeomaTtepuanbl: cMaMKaTHas NPOMBbILLIEHHOCTb.
Mogenu monekyn opraHM4eCKmnx BeLLecTs.

JlabopaTopHbie u npakTuyeckue paborbl
NabopaTopHbI ONbIT:

KavyecTBeHHasa peakuusa Ha kapboHaT-NOH.
MpakTuyeckmne paboTbi:

Ne 11. Mony4veHune yrnekncaoro rasa n nsy4yeHue ero
CBONCTB. KayecTBeHHas peakums Ha KapboHaT-NOH.
Ne 12. PelweHune akcnepmMeHTasibHbIX 3a4a4y rno TeMe

BELLEeCTB yrjepofa n KpeMHUSA U UX COegUHEHNN (OKCNA,0B
yrnepoaa, yrojlbHoM KNCI0Tbl, KapboHaToB, OKCMAa KPEMHUS,
KPeMHNEeBOW KNCNOTbl, CUIIMKATOB), CNOCOobbl NX NOSTyYEeHUS,
NnpYMEeHeHVe N 3Ha4YeHne B NPUPoLe 1 XXN3HU YesloBeKa.

OnpenensTb kKapboHaT- U CUNNKaT-

NOHbI B pacTBoOpe.

O6BACHATL CYLLHOCTb 3KOM0rn4yeckmnx npobnem, cBA3aHHbIX C
HaxoXXAeHWeM Yr1eKncsioro rasa B OKpy>xawlLlen cpeje.

NnnocTpupoBaTb B3aUMOCBSA3b HEOPraHNYeCcKnx CoOegnHEHNN
yrnepoga v opraHmyeckumx BeLlecTB NoL PyKOBOACTBOM
yyuTtens.

MnaHnpoBaTb N OCYLLECTBAATb Ha NPaKTUKE XUMUYECKme
3KCMNEepUMEHTbI, NPOBOAUTL HabNOAeHUS, fAenaTb BbIBOAbI MO
pe3ynbTaTaM 3KCNepuMeHTa nocne npeasaputensHon paboTbl.

CnepoBaTb npasBuiam besonacHon paboTbl B nabopaTopum npu
NCNONb30BaHUN XUMNYECKON nocyabl n obopyaosaHuUs.

Ncnonb3oBaTb NpW BbIMOJIHEHUN Y4eOHbIX 3a4aHWA TEKCThI
yyebHuKa, cnpaBo4Hble MaTepuanbl (Mepnoanyeckyo cuctemy
XnMmn4yecknx anemenTos . . MeHpeneesa, Tabnmuy
pacTBOPMMOCTU KUCNOT, OCHOBAHUI U COJiel B BOAE,
3NEKTPOXNMUNYECKNI PAL HaNpPsSXXeHNn MeTasnoB) nocsne
KOHCY/ibTaLuUn C Megarorom.

Ncnonb3oBaTb Npu BbINOJHEHUN Y4ebHbIX 3afaHni U B npoLuecce
nccnenoBaTesIbCKON AeATENIbHOCTU HaYy4YHO-MONYAAPHYIO
nTepaTypy XMMUYECKOro CoOLep KaHuns, CrpaBoyHbIe
MaTepuasbl, pecypchbl IHTepHeTa Nocsie KOHCyAbTaumm ¢
nenarorom.
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«HemeTannbi».

BblunucneHus

Mo YPaBHEHUNAM XUMNYECKNX peakuni, eCam oauH 13
peareHToB faH B BUAE BOAHOIMO pacTBopa C M3BECTHOM
MaCCOBOW A0J1EN.

Pa3pen 3. MeTannbl n ux coeamn

HeHus (20 4)

Tema 7. OOwMe
CBOMCTBA MeTaJlJIoB
(4 4)

Obwan xapakTepucTmka XMMMYECKNX 3JIEMEeHTOB —
MEeTasIJIOB Ha OCHOBAHUWN NX MOJIOXKEHUS B
MNeproanyeckon cucTteMe XMMMNYECKNX JIEMEHTOB

0. N. MeHpeneesa n cTpoeHns aTomoB. CTpoeHue
MeTannoB. MeTannnyeckasa CBA3b U MeTann4yeckas
KpucTananyeckasn pewéTka. 1eKTPOXMMMNYeCKnn psag
Hanps>KeHUn MeTannoB. Pnsmyeckne N XMMmnyeckmne
cBoncTBa MeTaanoB. *Obwme cnocobbl monyvyeHns
MeTannos. [TOHATNE O KOPPO3UN MeTasISIoB U OCHOBHbIE
cnocobbl 3alnThl OT KOppo3uun. Cnnasbl (CTaNb, YyryH,
AopantoMunHuin, 6poH3a), ux npumMeHeHne B BbITy 1
NPOMbILLSIEHHOCTN.*

JdeMoHCcTpauum

O3HakoMneHune c obpa3yamMm MeTaIOB 1 CMJABOB, UX
(PU3NYECKUMU CBONCTBAMMN.

Mogenun KpucTanInyecknx pewéTok MeTansios.
BunpeomaTtepunanbl: KOppO3ns MeTass10B.

JlabopaTopHble U NpaKkTUYeckme paboTbl
JNlabopaTopHble ONbITbI:

O3HakoMneHue c obpa3Lamm CrniaBoB MeTassIOoB.
3aBUCMMOCTb CKOPOCTM PeakLumn MeTasnna C KUCJ0ToM oT
npupoabl MeTanna.

BbluucneHus
— MO YPaBHEHUNAM XUMUYECKNX peaKL Ui, ecnnm OAuH 13
peareHToB COAEPXXUT NpUMecHu

PackpbiBaTb CMbICA N3y4aeMbIX MOHATUN N MPUMEHSATb 3TKU
MOHATMS NPX ONUCAaHUW CBONCTB BELLECTB M UX MPeBpaLLeHU.

O6bACHATL 06U Me 3aKOHOMEPHOCTU B MU3MEHEHMN CBONCTB
3/1IeMeHTOB-MeTaJI/IoB U NX COeANHEHUI C YYETOM CTPOEHUSA UX
aTOMOB.

XapaKTepu3oBaTb CTPOEHNE MEeTasIoB, obLune prnsnyeckme un
XMMUYecKne CBONCTBa MeTasJIoB.

XapakTepu3soBaTb obwme cnocobbl Noay4eHUa MeTanloB nocse
CTPYKTYpPUpPOBaHNSA MaTepuana.

CnepoBaTb NpaBusiam 6esonacHon paboTel B nabopaTopum npu
NCMNONb30BaHUN XUMNYECKON Nocyabl 1 obopyaoBaHUs.

Mpon3BOANTb BbIYNCIEHUA MO XUMUYECKUM YPaBHEHUAM.

Ncnonb3oBaTb NpU BbINOJIHEHUN Y4ebHbIX 3afaHUA TEKCThI
yyebHuMKa, cnpaBoYHble MaTepuasbl (Mepnoanyeckyo cuctemy
XUMnNYecknx snemenTos . . MeHpoeneesa, Tabnnuy
pacTBOPMMOCTU KUCNOT, OCHOBAHUI U COJlel B BoAe,
INEKTPOXNMUYECKNN PAS HAaNPSXKEHNN MeTasnsoB).

Ncnonb3oBaTb Npu BbIMOJIHEHUN Y4eOHbIX 3afaHWi U B npouecce
nccnenoBaTeNbCKON AeATENbHOCTU HaY4YHO-MONYAAPHYIO
nTepaTypy XMMUYECKOro coaep kaHus, cripaBoyHble
MaTepuasbl, pecypchbl IHTepHeTa nocne npeaBapuTebHON
KOHCy/ibTauun C Negarorom

Tema 8. BaxHeMHlwuue
MeTaJiibl U UX
coepuHeHus

(16 4)

LLleno4yHble MeTannbl. MNonoxeHne B MNeprnoanyeckon
cncrteme xmmmyeckmx anemenHTtos . 1. MeHpeneesa,
CTpoeHne aToMoB. HaxoxxaeHwne B npupoae.
dursmYeckne n Xxmmmnyeckme CBOMCTBa (Ha nNnpumepe
HaTpua N Kanma). OKCUabl U rTMAPOKCUAbI HATPUA n
Kanus. NMpyuMeHeHne WenoYHbIX MeTaslJIoB U UX
coeINHEHWUN.

LLleno4yHo3emMenbHble MeTaslJlbl MarHUM N KanabL N,
CTpoeHune aTomoB. NonoxeHne B MNeprnoanyeckon
cncrtemMe xmmmyeckmx anemenHTtos . 1. MeHaoeneeBa.
HaxoxnaeHue B npupoae. dnsnyeckme n xmumm4eckme
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O6BbACHATL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUN CBOWCTB
3/1eMEeHTOB-MeTaJI/IOB B FPyrnnax n ux CoOeaMHEHUN C y4ETOM
CTPOEHNSA NX aTOMOB.

XapakTepun3oBaTb PU3NYECKNE N XUMUNYECKNE CBONCTBA MPOCThIX
BeLLeCcTB MeTaJlJIoB U X COeAUHEHUI (OKCMO0B, TMAPOKCULOB,
CoJien) C ONopoKr Ha CxeMy, cnocobbl X NoNy4YeHUs, NpUMMeHeHne
M 3Ha4YeHMEe B NPUPOLE U XKN3HW YeNOBEKA.

Pacno3HaBaTb C MOMOLLBbIO KQ4€CTBEHHbIX PeaKLUn NOHbI
MeTaNNIoB (MarHus, KanbLUns, aJloOMUHUS, UWHKA, xenesa (2+),
xenesa (3+), meau (2+) ¢ ncnosab3oBaHuemM Tabnumubl
"XapaKTepHble peakunn Ha KaTUOHbI".




cBOWCTBa. BaxHenwmne coegnHernsa Kanbunus (okcmna,
rMOpoKCcna, conm). *XKECTKoCcTb BOAbl 1 CNOCOOLI eé
yCTpaHeHunsa.*

AntomunHuin. Nono>xeHne B MNMeprnognyeckonm cucteme
XnuMmyecknx anemeHToB . 1. MeHaeneeBa, cTpoeHne
aToMa. HaxoxaeHune B npupoge. dnsnyeckme n
XMM4ecKmne CBOMCTBa. AMGoTepHble CBOMCTBaA OKCMAa U
rmgpokcmaa.

XKeneso: cocTas, CBONCTBa U nosiyyeHue. NMonoxxeHne B
Meprnoan4yeckonm cucTteMe XMMNYeCKNX 31eEMEHTOB

0. N. MeHpeneeBa, cTpoeHne aToMa. HaxoxaeHue B
npupone. Prsnyeckne n xmMmm4eckne ceoncTea. Okcuasbl,
rngpokcmabl n conun xenesa(ll)

n xene3a(lll).

JdeMoHcTpauuu

B3anmopnencreue HaTpumsa C BOOOWN.

OKpalwmBaHMe NaaMeHn NoOHaMn HaTPUsa N Kanus.
OkpalwimBaHue nJaMmeHn NoHaMun Kanbuus.
B3avmMonencTeme okcnaa KanbLus ¢ BOOOWN.
BupoeomaTepuanbl: ropeHne xKenesa B KUCopoae un
xJiope.

JlabopaTopHble U NpakTuyeckue paboTsbl
JNabopaTopHble OMbIThI:

O3HakoMneHune c obpa3yamMu aalOMUHUS U ero CrnJiaBoB.
AMGOTEpPHble CBOMCTBA MMAPOKCKAA aIIOMUHUSA.
Ka4vecTBeHHble peakLnM Ha MOHbI XKesfesa.
MpakTnyeckne paboTbl:

Ne 13. PelwieHne akcnepnMeHTasbHbIX 3aga4y No Teme
«MeTannbi».

BbluucnexHumsa
Mo ypaBHEHUSAM XUMUYECKUX peakLuni.

MnaHMpoBaTb W OCYLLLECTBAATbL Ha MPakTMKe XUMUYeCKne
3KCMNEPUMEHTLI, NPOBOANTL HabnAeHWs, fenaTb BbIBOAbI MO
pe3ynbTaTaM 3KCMepuMeHTa.

CnepoBaTb NpaBuaaM besonacHom paboTsl B nabopaTopun npu
MCMNOJIb30BaHUN XUMUYECKOW nocyabl 1 obopyaoBaHus.

Mpon3BoanNTb BbIYUCIEHNA MO XUMUYECKMM YPABHEHUSM.

BbicTpanBaTb pa3BEpPHYTble MUCbMEHHbIE U YCTHbIE OTBEThI C
ornopon Ha nHgopmMaumio N3 y4ebHnkKa n CrpaBoYHbIX
MaTepunanosB, rPaMOTHO MCMOJIb30BaTb N3YYEHHbIV MOHATUNHbIN
annapaT Kypca X1MMuu.

Ncnonb3oBaTb Mpu BbiNOSHEHUN Y4ebHbIX 3a4aHNA N B NpoLiecce
nccnefoBaTeNbCKON AeATeNbHOCTU Hay4YHO-MOMYyASPHY0
nMTepaTypy XMMUYECKOro COAEP KaHNs, CNPaBOYHbIE
MaTepwuasbl, pecypcbl MHTepHeTa nocse npeaBapuTenbHOM
KOHCY/ibTalum C negaroromM

Paspen 4. XuMMa n oKpyXxatowia

A cpepa (3 4)

Tema 9. BewwectBa
MaTepualJibl B )KU3HU
yesnoBekKa

(3 4)

*HoBble MaTepuabl N TeXHoNornm. Bewectsa u
MaTepuasbl B NOBCEOHEBHON XXN3HU YenoBeka. Xumus n
300poBbe. be3onacHoe ncnosib3oBaHne BeLecTB

N XUMUYECKUX peakuumn B bbITy.

MpupoaHbIE NCTOYHUKN YIr/1IeBOA0OPOAO0B (Yyrob,
NMPUPOAHLIN ra3, HedTb), MPOAYKThI UX NepepaboTku, nx
posib B 6bITY U MPOMBbILLIEHHOCTW.

OCHOBbI 3KOIOrNMYECKON FPaMOTHOCTU. XMM4eckoe
3arpsA3HeHne oKpy>Xatouwen cpenbl (npeaenbHo

XapakKTepun3oBaTb POJiIb XUMUN B Pa3sINYHbIX chepax
[eAaTesIbHOCTY Jilo e, OCHOBHbIE BelecTBa U MmaTepuasibl,
NnpUMeHsieMble B XXN3HN COBPEMEHHOI 0 YeslI0BeKa.

Ob6BbACHATL ycnoBms 6e30nacHOro NCNoJib30BaHNS BELLECTB U
XMMUYECKMX peakumnin B 6bITy.

AHann3npoBaTb U KPUTUYECKU OLLleHUBaTb MHDOPMaLIUIO
O BJ/IUSSHUM NPOMbILLIEHHOCTU, Ce/IbCKOr0 X035NCTBa,
TpaHcnopTa 1 AP. Ha COCTOSIHME OKpYXaloLLen cpeabl.

YMeTb oKa3blBaTb NepBYO NMOMOLLb MPU XUMUNYECKNX OXKOrax un
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[OMNyCTUMas KOHLeHTpaunsa sewecTts — MNAK). OTpaBJIeHNAX.

Posib XMMnK B peLlleHnmn 3KoIorn4eckmnx npobnem.* MpuHUMaTb y4acTue B 0b6CcyxaeHnn npobaem XMMmNMYeckonm n
9KONIOrMYeCcKOon HanpaB/IEHHOCTW, BbiICKa3biBaTb COOBCTBEHHYIO
no3muunto no npobneme n Nnpegnaratb BO3MOXXHbIE NYTK €é
pPELLUEHNS C ONOPON Ha NH(OPMaLUto U3 y4ebHuKa n
CrpaBoYHble MaTepuasnbl, pecypcbl MHTepHeTa.

Mpn paspaboTke paboyein NporpaMmmbl B TEMAaTUYECKOM MIAHUPOBAHUKN AO0J/KHbI ObITh Y4TEHbl BO3MOXXHOCTU UCMOJIb30BaHNS 3JIEKTPOHHbIX
(undpoBbIX) obpasoBaTesbHbIX PECYPCOB, ABAAKOLIMXCA Y4ebHO-MeToANYECKMMX MaTepuanamMmm (MynbTuMeauiHele NporpamMmmel, 3N1EKTPOHHbIE
YY4EOHUKN W 3a[4avYHMKWN, 3SNEKTPOHHble 6ubAnoTeEKN, BUPTYyasibHble nabopaTopun, WrpoBble MPOrpamMMbl, KoOANeKUUM LUMDPOBbIX
obpa3oBaTesibHbIX PECYPCOB), WUCMOJIb3yeMbIMU ON5 0Oy4YeHMs W BOCMUTAHUS pPa3/INYHbIX TPYynn noJib3oBaTesieil, npencTaBsieHHbIMU B
3NEeKTPOHHOM (UMdpPOBOM) BUAE U peanusyWMMN  OnAaakTudeckne BO3MOXHOCTU WKT, coaep)xaHue KOTOpbIX COOTBETCTBYET
3aKoHoOaTenbLCcTBy 06 obpazoBaHUN.

2-i1 BApMAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Bropoii BapuaHT NPUMEPHOrO TEMATHYECKOrO IJITAHUPOBAHUS HCIONb3yeTcs, eciau odOydvatoumecs ¢ 3IIP momywator
oOpa3oBaHue B OT/ACJIBHOM Kilacce. B taHHOM BapuaHTe Mmpejiaraercs:

- U3y4YeHUEe MaTepraia KpyrnHbIMU OJIOKaMU;

- oreperxaroriee o0y4deHue;

- BO3MOXXHOCTb TNPUMEHEHUsS 3HAaHUM B PA3JIMYHBIX YCIOBUAX (IIEPEHOC 3HAHUI 10 AHAJOTUM OT OOIIMX CBOMCTB
pa3IMyYHBIX KJIACCOB BEIIECTB K OOIMM M CHEHU(PUYECKMM CBOWCTBAM KOHKPETHBIX BEILECTB), YTO YBEIMYMBAET JOJIO
CaMOCTOSITENILHOCTH 00YYarOIIUXCsl PU U3yUYEHUU HOBBIX TEM.

CoOmrofjaeTcst  JIOTUKa ~ M3Y4Y€HWs  BEIIECTB —  CBOMCTBA  BEIIECTB  ONPENCNAIOTCS  CTPOCHHEM  aTOMOB,
AIIEKTPOOTPULIATEIBHOCTBIO, XUMUYECKOW CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Temsl: cTpoeHHE aroma, CTPOEHHE BELIECTBA, BAXKHEHIIME IPEACTABUTENM IPOCTBIX M CIIOXKHBIX BEUIECTB, XUMHUYECKHE
peakiun).

M3MeHeHune IaHupOBaHuUs 0 pa3jiesiaM U TEMaM COCTOUT B CIEAYIOIIEM:

- U3y4YEHUE OCHOBHBIX BOIPOCOB HEOPIAHMUYECKOW XMMUHU OCYLIECTBIISIETCS B 8 Kilacce, OOJIbIIEe BPEMEHH BBIICISIETCS Ha
IpuMeHeHue 3HaHui B 9 kiacce. M3 9 knacca B 8-l nepeHocArcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKLIHN'",
"DNEeKTPOIUTHYECKAsA TUCCOUHAINA. XUMUUECKHNE PEAKIIMU B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kiacc: tema «Metamibey nepen «Hemeramnamuy, 1.k, oOy4daromuecs ¢ 3[1P Oonbie 3HaKOMBI €
METaJUIaMH U JIErYe XapaKTEPU3YyIOT UX 10 CBOMCTBAM U IPUMEHEHUIO;
- TIepepacIpeiesieHue COJAEpKaHMsl OJHMX TEM B JIpyrue (pacKpbIBaeTcs Ha KOHKPETHBIX NpHMeEpax Ipyrux tem). Tema
"Xumus M OKpyXaromas cpefa’ pacKpbIBaeTCsl Ha KOHKPETHBIX NPHUMEPAX B paszaenax "MeTrajuibl U UMX COEIMHEHUS',
"Hemeramnsl [V-VII rpynm n ux coequnenns”;
- oObenuHeHne TeM (JaeT OoJibllle BO3MOXKHOCTEW [JIi HCIOJB30BAaHUS CPABHEHUSI — CXOJCTBA M OTIUYWN;, Tema
«Kucnopon» u rema «Bonopon»);
- BbiaenieHue otnenbHbiX Tem (Tema «llepBoHavanbHble TOHATHS 00 OpPraHMYECKUX BellecTBax»). Bwigenenue B
OTJICJIBbHYI0 TeMY, B KadecTBe "OyKBaps MO OpPraHMYecKOW XUMHUHU'", AaeT BO3MOXKHOCTh YIIIyOJIATh TMOHSITUS: ONPEICIICHHUS,
KJaccudukaius, OCHOBaHUS IJisl Kilaccu(UKanuy, HOMEHKIIaTypa, OOII1e CBOMCTBA BEIIECTB, CTPYKTYpa BEIIECTBA, COCTABICHUE
dbopmyn no ob1ei GpopmyIie U 1Mo HA3BaHUIO, HA3bIBAHKE BeliecTBa Mo Gopmyie. B 3ToM ciydae mporpammHBbIi MaTepuan u3
XapakTepucTuku [VA moArpymmbsl MOKHO JOHECTH HE (PparMEeHTOM KapTHUHBI «OPTraHUYECKHE BEIIECTBa», a KaK YacTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa TeMa «[IpakTuKym» B KOHIIE IEPBOTO U BTOPOTO T'OJIOB 00yUIESHHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/Hen, 2 rona o0yyeHus)

Tembr

KonuuecTBo yacos

B Tom uncie

Ha KOHTPOJIbHbIC
paboThI

Ha MPaKTUYECKUE
paboThI

HaszBanus pabot

Paznen <<HCpBOHa‘IaJ’ILHLI€ XUMHUYCCKUC ITOHATHA, 144

1.  Xumus — BaxkHas 00J1acThb
€CTECTBO3HAHMUS U MPAKTHYECKOM
JEATEILHOCTH YETIOBEKA.

1

2

oOpalieHus ¢ HuM»

IMpaxTnueckas pabota Nel « JlaboparopHoe 000pyHOBaHHE U IIPUEMEI

[IpakTnueckas padota Ne2 «OuncTka 3arpsa3HeHHON OBapeHHOH comu”

2. BemecTBa 1 XUMHUYECKHE PEAKIHH.

IMpaxTnueckas pabota Ne3 «IIpu3Haky MPOTEKAHNS XUMHUIECKUX PEaKIHiDy

3. KonmnuecTBEeHHBIE OTHOIICHUS B
XUMHH

KontponsHas pabota Nel «IlepBoHauambHbIe XUMHUYECKUE TOHATHS, XUMIYECKUE
(hopMyIbI U ypaBHEHHUSD 3arpsI3HEHHON MTOBAPEHHOW COMN

Paznmen ((HepI/IOHI/I‘ICCKI/Iﬁ 3aKOH M IIEpUOANYCCKas CUCTECMa XUMUYC

ckux vemenToB JI.M. MenneneeBa. CtpoeHue atoma. X

MMHYECKast CBs13b. OKUCIMTEILHO-BOCCTAHOBUTEIBHBIE PEeaKIumn», 1549

4.  Crpoenue aTroma
[Teproanueckuii 3aKoH U

7

1

KontponbsHast paborta N2 «Ilepuoudeckasi CHCTEMa XHMHUYECKUX dJIEMEHTOB
JL.W. MenneneeBa. CtpoeHue aTomay
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NnepuoaAnYeCCKas CuCTEMa XUMHUYCCKUX

snemenToB /.. MenaeneeBa

5.CtpoeHue BemecTB. XUMHUIECKast 8 - KontponpeHas padota Ne3 «Xumuueckas CBSI3b»

CBSI3b.

OKHCIATENEHO-BOCCTAHOBUTEIHHBIE

peakiu

Paznen «BaxHeiye npeicTaBuTeId HEOPraHHYECKUX BELIECTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomyyeHne Kucinopoaa v H3y4eHHE €r0 CBOUCTB»
[paktiueckas padota NeS «IlomyyeHne Bogopoaa v U3y4eHHE €ro CBOHCTB»
KonTponsHas pabora Ned «Kucnopon. Bogopom»

7. Bona. PactBopbl. 5 1 IMpaxTnueckas pabora Ne6 «I[IpuroTopieHre pacTBOPOB C ONPEACICHHON
MaccoBO#1 J10JIeli paCTBOPEHHOT'O BEILIECTBA»

8. Teopus AMEeKTPOTUTHUECKON 5 -

JMCCONMALINH

9. BaxxHeiimme Kiaccel 11 1 KontponpsHas padota Ne5 «OcHOBHBIE KIIACCH HEOPTAaHUYECKUX COSITUHEHUID

HEOPraHWYECKHUX COSITUHEHUIT IMpaxTnueckas pabota Ne7 «PemnieHne scKCIiepiMEHTaIBHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KIIACCHI HEOPTAaHUYECKHX COCTHMHEHUID

Paznen «BerniecTBo 1 XMMUYECKHE PEaKIMmuy, 44

10. OcHOBHbIE 3aKOHOMEPHOCTH 4 -

XUMHYECKUX PEeaKIuit

9 KJIACC

Tembl

KonuuecTBo yacos

B Ttom uncne

Ha KOHTPOJIbHBIC

paboThI

Ha INPaKTUYCCKUE

paboThI

Hasganus pabot

Pasnen «IToBropeHue u yrioy0OneHne 3HaHHI OCHOBHBIX Pa3enoB Kypca 8 kimacca «BemecTBo n xuMuueckue peakuumy», 104

[ToBropenue u yriryOiieHHE 3HaAHU 10 1 2 IIpakruueckas padora Ne 8 «Peakiu HOHHOTO 0OMEHaY

OCHOBHBIX pa3/IeloB Kypca 8 kiacca IIpaktudeckas padora Ne9 «KauecTBeHHBIE peakuu B paCTBOPE
KontponbHast pabota Ne 6 « DneKTpoaUTHYCCKAs! JUCCOLIHALIUSY

Pasznen «MeTajibl U BX CoOequHEHUs», 209

1. O0mue cBoMcTBa METAIIOB 4 - -

2.MeTansl 1 X COeTUHEHUS 16 1 1 IIpaktuaeckas padota Nel3 «Pemenne sKcriepuMeHTaIbHBIX 3214 TI0 TEMe

«MeTaisl U UX COEAUHEHUSI
Kontponshas padora Ne§ «Meramsny

Paznen «Hemeramnsl IV-VII rpynn u ux coeauHeHus», 244

3.00mas xapaKTepuCTHKa
XMMUYECKUX 311eMeHToB Vla
rpynnsl. ['anoressl.

4
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4.00u1ast XapaKTepUCTHKA
XHMHYECKHX dJIeMeHTOB Via
rpynnbl. Cepa ¥ ee COSAMHCHUSI.

5.001mast xapaKTepUCTHKa
XUMHYECKUX 3JIEeMEHTOB Va
rpynmsl. A30T, pocdop u ux
COEIMHEHHSI.

1 IpakTrueckas pabora Nel0 «Ilomyuyenue aMmuaka U H3ydeHHE €O CBOHCTBY

6.0011as XapakTepuCTUKA
XMMHUYECKUX dJIeMeHTOB [Va
rpynnsl. Yriiepos, KpeMHHUIA U UX
COEIMHEHHSI.

2 Ipakruueckas pabora Nell «IlomydeHue yriaekucaoro raza u U3y4eHHe ero CBOUCTBY
Ipakruueckas paborta Nel2 «Pemienue skcriepruMeHTAIBHBIX 33134 [0 TeMe
«Hemerannst IV-VII rpynn u ux coeuHeHUn»»

KontponpHas pabora Ne7 «HemeTamsn

Pasz[en «HepBOHaan'ILHBIe XUMHUYECKHE MOHATHSI 00 OpraHu4Ye€CKUX BEUIECTBAXY, 104

7. IlepBoHauanbHbIe XUMHUECKUE
MOHSITHSI 00 OPraHUYECKHX
BEIIECTBAX

10

Paznen «O6o0menne matepuaia no Kypey «Heopranuueckast Xumusi», 44

13. Xumus u oKkpysKarouias cpesa.

1

14. O60011eHNEe MaTepHana o
Kypcy «Heopranuyeckas XUMHsD»

- Kontponbshas padora Ne9 «rorosas padota 3a Kypc HEOPraHHYECKOH XUMUID»

Bcero 136 4
8 KIIACC

(2 4 B HEnemt0, Bcero 68 4)

MpuMmepHble TeMbl,
packpbiBaloLwiue
OaHHbIN pasgen

nporpaMmesi,
M KOJZIN4EeCTBO 4acoB,
OTBOAMMOE Ha UX
u3yyeHue

OcCHOBHOEe copmep>xaHue

OCHOBHbIE BUAObl 0eaTesIibHOCTMU
obyualowuxcs

Paspen 1l.MepBOHa4YanbHbI

e XMMM4YecKUue NoHATUA(14 Y)

Tema 1. XuMmuna —
Ba)XHaa obnacrtb

*XuMus B cucteme Hayk. Posib XMMUU B XXU3HU

yesoBeka.*

Tena wn BewecTBa.

dusnyeckune

PackpbiBaTb CMbIC/T U3Yy4aeMbIX MOHATWIA C MOMOLLbIO Nejarora.
PackpbiBaTb poJib XMUW B MPUPOLE W XKU3HUN YeSIOBEKA, €€ CBSA3b C APYTrUMU
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eCcTeCTBO3HAaHUA U
NnpakTU4eCcKou
AeaTeJZIbHOCTU YeJsioBeKa
(4 4)

cBOMCTBa BellecTB. [lpaBuia 6e3onacHoro
obpalieHuss ¢ BewecTsamu U fabopaTopHbIM

obopypnoBaHneM. YucTble BewecTBa U CMeCW.
Cnocobbl pa3geneHnsa cMmecen. *lloHATne o
MeTogax Mo3HaHUA B Xummn.*

JdeMoHcTpauum

1. NabopaTopHoe obopynoBaHMe.

2. PasnnyHble BNAbI XMMUYECKON NOCyabl.

3. O6pa3ubl BELLECTB.

4. Cnocobbl pasgeneHnsa cmecein (hunbTpoBaHme,
BblMapuBaHue, ANCTUNNALNSA, XpomaTorpadus).
JlabopaTopHbie U NpakTuyeckue paborhbl
NabopaTopHble OMbIThI:

OnuncaHne pur3n4ecKnx CBONCTB BELLLECTB.
PazpeneHne cmecu C MOMOLLLIO MarHuTa.
MpakTunyeckne paboThl:

Ne 1. NabopaTopHoe obopynoBaHmne N NprUembl
obpaweHns ¢ HUM

Ne 2. O4ncTka 3arpsa3HEHHON NMOBapPEeHHON Con

HayKamu.

Pa3nnyaTb YNCTble BewecTBa U CMECU; 0AHOPOAHbIE N HEOAHOPOAHbIE CMECH;

PasnnyaTb CIZ)VI3I/I‘-I€CKI/Ie n XxmMmmyeckume gaBneHumsa C OI'IOpOI;I Ha onpeaneneHusa.

OnpenensaTb NPU3HaAKN XMMNYECKNX PeaKLNA U yCNOBNA UX NMPOTEKAHUS.

CnepnoBaTb NpaBusiaM NoJsib30BaHNSA XMMUYECKOWN Nocynon n nabopaTopHbIM
obopynoBaHMeEM, a TakXe npaBuiamMm obpaLleHns C XMMUYECKUMIN BeLLLeCTBaMu
B COOTBETCTBUN C MHCTPYKUUNAMU MO BbIMNOJIHEHUNIO NMPAaKTUYECKNX pa60T non
KOHTpPOJIEM NMegfarora.

MnaHWpoBaTb U NPOBOANTb XMMUYECKNIA SKCAEPMMEHT MO U3YYEHUIO U ONUCAHUIO
h13MYeCKNX CBONCTB BELLECTB, CNOCOO0B pasaenieHns CMecei BelwecTB nojg,
PYKOBOACTBOM negarora ¢ obcyxgeHnem nnaHa paboThbl.

Mcnonb3oBaTb NpuU BbINOJIHEHUM Y4ebHbIX 3afaHUIA U B Npouecce
nccnenoBaTesIbCKOM AesATEeNIbHOCTU Hay4YHO-MONYAAPHYO InTepaTypy
XMMNYECKOro Copep XaHus, CnpaBoYHble MaTepuanbl, pecypcobl MHTepHeTa noa
PYKOBOACTBOM Meparora.

BbicTpamBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETLI C OMOPON Ha
NHpOpMaLmMo U3 yyebHMKa U CNPaBOYHbIX MaTepnasioB, FPaMOTHO
NCMOJIb30BaTb U3YYEHHbIN MOHATUMHLIA annapaT Kypca XumMuun

Tema 2. BewiectBa
U XMMUYEeCKue peakuum
(74)

ATOMbl N MOJieKyJibl. XUMUYECKNE 3SeMEHTHI.
3Hakn  (CMMBOAbI)  XUMUYECKUX  IJIEMEHTOB.
OTHocuMTenbHas aToMHasa Macca. [lpocTble n
C/IOXKHble  BewecTBa. ATOMHO-MOJIEKY/ISipHOE
yyeHue.

XnMmuyeckasa ¢opmyna. BaneHTHOCTb aTOMOB
XMMUYECKMX 3/1eMeHTOB. *3akKoH MOCTOAHCTBa
cocTaBa BeLlecTB.* OTHoCMTenbHas
MOJIeKyisipHas Macca. MaccoBas nons
XMMWYECKOro 3/ieMeHTa B COeANHEHUN.

dusmyeckne " XUMUnyeckme ABNEHUS.
XuMunyeckaa peakums n eé npusHaku. YpaBHeHUS
XMMUYECKUX peakuunil. 3aKoH coxpaHeHus
MacCbl BeLlecTB TuMbl XUMUYECKUX peakuunin

(coepnHeHmne, pasnoxxeHue, 3amMelleHmne, obmeH).
*M. B. JIOoMOHOCOB — Y4€HbIN-3HUMKAONEeanCT.*

JdeMoHcTpauum

dusmnyeckne aBneHns (pactnpaHme caxapa B
CTYMKe, KUneHne n KoOHAeHcauusa Boabl U T. A.).
XnMmnyeckmne aBneHuns (ropeHmne ceeuun,

MpMeHATbL ecTeCcTBEHHO-Hay4YHble MeToAbl MO3HaHWUA (B TOM Yyncne
HabnogeHne, MoLoeNNPOBaHNE, SKCMEPUMEHT) M OCHOBHbIE OnepaLnm
MbIC/IUTENIbHOWN AeATesIbHOCTU (CpaBHEHMe, Kaccudukaums) ona nsyyvyeHuns
BELLECTB N XUMUYECKMX peakL il C ONopPon Ha anropuTM UM CXEMBI.

PackpbiBaTb CMbIC/T N3y4aeMbIX MOHATUNA U 3aKOHOB N MPUMEHSATL 3TWU NOHATUSA
npu oNMcaHMM CBOMNCTB BELLECTB M UX NpeBpaLLeHnii C ONOPON Ha MNaH 1
KJ1l0MEeBble CJI0Ba.

PasznuyaTb hmsnydeckme n xmMmuyeckmne BaeHunsl, 06 bACHATb X CYLLHOCTb C TOYKN
3peHNs aTOMHO-MONEKYJIIPHOI0 yYeHUs C OMOopOoKr Ha onpeaesieHNs N CXemsbl.

OnpepensaTb NPU3HaKN XUMNYECKNX peakunn, yCI0BUA X MPOTEKaHUS.

Ob6BACHATbL CYLLHOCTb PU3NYECKUX U XUMUYECKNX ABAEHUA C TOYKWN 3pEHMS
aTOMHO-MOJIEKYIIPHOIO YYEHMWS C MCNOJIb30BaHNEM BM3yasibHOW OMopbl.

KnaccuguumpoBaTb XMMUYeckKme peakumm (No YACy 1 COCTaBy pearupyowmx u
06pasyloLwmnxcs BewecTB) C ONOPON Ha CXEMBI.

CocTaBnaTtb opMysibl BMHapPHbIX BELLECTB N0 BaJIEHTHOCTM 1 ONpeaensTb
BaJIEHTHOCTb Mo hopMyJiaM BeLLeCcTB C ONOPON Ha anropuTM y4ebHbix
OEeNCTBUN.

PaccTtaBnatb KO3(hULMEHTHI B YPaBHEHUAX XUMUYECKNX PeakLnin C ONopon Ha
aJIrTOPUTM Yy4YEOHbIX OENCTBUNA.

CnepoBaTb NpaBujaM Nosib30BaHUSA XMMNUYeCKOW nocyaon n nabopaTtopHbiM
obopynoBaHMeM, a Takxe npasuaam obpalleHus C BelecTBaMy B COOTBETCTBUN
C UHCTPYKLMAMU MO BbIMOJIHEHUIO TaBOPATOPHbBIX XUMUYECKMX OMbITOB Mo
KOHTpoOJIEM nepgarora.
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pa3fioXeHune caxapa, B3auMoaencTBme CepHoi
KNCNoThI € xJiopugom bapus,

pa3noxeHue rmgpokcupa meaun(ll),
B3aMMOOEeNCTBME XeJie3a C cepoun,
B3auMOAenCTBME XKefe3a C paCTBOPOM COMM
meaun(ll)).

OnbIT, NAIOCTPUPYIOLLNN 3aKOH COXPaHEHUS
Macchl.

JlabopaTopHbie u npakTuyeckue pabotsl
NabopaTopHble OMbIThI:

MpuMepbl HU3NYeCcKnx sBaeHnn (NnasneHne
BOCKa, TasHMe Nnbaa).

MpuMepbl XMMUYeCcKnx SBAeHUn (NpokanneaHme
MeaHOW MPOBOJIOKN, B3aUMOAENCTBME Mena C
KWCNOTON).

Mopenu aToMOB N MONEKYJI.

IMpaxtraeckas pabota Ne3. IIpu3Haky npoTekaHus
XUMHYECKHX PEaKInil.

BbluncneHun

— OTHOCUTENIbHON MOJIEKYAAPHON MacChl
BeLlecTs;

— MacCoBOW A0/ XMMUYECKOro 3JIeMeHTa Mo
dopmyne coeguHeHns

Wcnonb3oBaTb Npu BbIMOJHEHUN y4ebHbIX 3a4aHuin U B npoLecce
nccnenoBaTesIbCKON AeATeNIbHOCTU Hay4YHO-MONYSPHYIO nTepaTypy
XMMUNYECKOro cofep XaHus, cripaBoyHble MaTepnasbl, pecypcbl IHTepHeTa noa
pPyKOBOACTBOM Mnepjarora.

BbicTpavBaTb pa3BEépHYThble MUCbMEHHbIE N YCTHble OTBETbI C ONOPON Ha
nHhopMaumio U3 y4ebHnka u CNpaBoYHbLIX MaTepunasioB, rPaMOTHO
NCNOJIb30BaTb M3YYEeHHbIN NOHATUNHBIN annapaT Kypca XMmMun

Tema 3. KosinuecTBeHHbIE
OTHOLIEeHMs B xumuu (34)

Konn4yecTtsBo BewecTBa. Mosb. MonsipHas Macca.
3akoH ABoragpo. MonspHbli 06bEM rasos.
PacyeTbl no xumuyeckon dopmyne. PacyeTbl
MacCcoBOW  [OJIN  XUMUYECKOro 3/eMeHTa B
coefVHeHun, KoanyecTBa BeLlecTBa, MOJIAPHOMN
Macchbl. Pac4éTbl MO XMMNYECKUM ypaBHEHUAM.

JeMoHcTpauns:

- obpa3ubl BELEeCTB KOJIMYECTBOM OAWH MOJIb

Bbluncnenus:

-pacyeT no copmyse wn
ypaBHEHWIO

no XmMMn4yeckomy

PackpbiBaTb CMbIC/T M3y4aeMbIX MOHATUIA U NPUMEHATb 3TU MOHATUSA, a Takxe
N3yYeHHble 3aKOHbl U Teopun Ans peLleHns pacy€THbIX 3a4a4y C MOMOLLbIO
neparora.

Bbl4MCNATE MONAPHYIO MacCy BELLECTB; KONMYECTBO BellecTBa, 06bEM rasa,
MaccCy BellecTBa C onopon Ha obpasel, Ha oOpMybl;

MpoBoAUTbL pacyé€Tbl MO YPaBHEHUAM XMMUYECKNX peaKkLMin C ONOpon Ha
obpa3sel, anropuT™M y4yebHbIx 4EeNCTBUA: KonndyecTBa, o6bEMa, Macchl
BeLLecTBa No U3BECTHOMY KONM4eCcTBY, 06bEMY, Macce peareHToB Uau
NPOOYKTOB peaKkLuu.

BbicTpanBaTb pa3BépHyTble NMCbMEHHbIE N YCTHbIE OTBEThI C ONIOPON Ha
nHdopmaumio n3 y4ebHnka 1 cnpaBoYHbIX MaTepmnanos, FPaMoTHO UCNONb30BaTb
N3yYeHHbIN MOHATUNHBIA annapaT Kypca XMMUM C NOMOLLbIO Negarora.

Paspen 3. Nepuopanuyeckum 3aKoH u Nepunoaunyeckasa cucteMma xuMmmyeckux ssiementoB [l. . MenpeneeBa.
CTtpoeHme aToMOB. XMMHMYecKan CBA3b. OKUCINTENIbHO-BOCCTAHOBUTEJIbHbIE peakuum (15 4)
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Tema 4. CTpoeHue
aToma. Nepuoaunyeckun
3akoH u Nepuoaunyeckan
cCUCcTeMa XMMMUYEeCKUX
3JIeMeHTOB

O. N. MenpeneesBa. (7 4)

MepBble MOMbITKN KacCuuKaumum XMMnYeckmnx
3nemeHTOB. [loHATME O rpynnax CXOAHbIX
3/1IeMEeHTOB (LluesioYHble U  WesloYyHO3eMesbHble
MeTaJslbl, rajioreHsol, VHEepTHble rasbl).
*JneMeHThl, KOTopble o06pa3ylT amdoTepHbie
OKCUAbI N Tmapokcnabl.*

Mepnoamn4yeckuin 3aKOH.
cucteMa XUMNYECKNX
0. N. MenpeneeBa.

Mepuoanyeckas
3/1IeMEHTOB
KopoTkonepuoaHas [
*nnunHHonepmnogHas*  dopmbl  Mepuognyeckon
CUCTEMBI XUMUNYECKNX 3/IeMEHTOB .
N. MeHpeneesa. Mepuoabl 7] rpynnebl.
du3nyecknin  CMbICAT  MNOPSOKOBOrOo  HOMepa,
HOMEepOB rnepuoa v rpynmbl 3/IeMeHTa.
CtpoeHue aTtomoB. CocTaB aTOMHbLIX afep.
*N30TONbL* 251eKTPOHbI. CTpOEeHMe 31eKTPOHHbBIX

obonoyek aTomMoB nepBbix 20 XUMUYECKUX
anemeHTOB [lepmognyeckonm cuctembl [O. W.
MeHpeneeBa. XapakTepucTuka XUMUYECKOro

3/IeMEeHTa Mo ero NoJsiIoXXeHuwo B Mepunogmnyeckon
cucteme 1. . MenpeneeBa.

*3aKOHOMEPHOCTU N3MEHeHUs paguyca aToMoB
XUMUNYECKNX  SJIEMEHTOB, MeTaJ/IM4eCKux wu
HeMeTa/NINYeCKMX CBOWCTB MO rpynnam wu
nepuofam. 3HavyeHue lNMeprnoamnyeckoro 3akoHa u
Mepnopnyeckon CUCTEMbI XNMNYECKNX
3/IEMEHTOB A1 Pa3BUTUSA HayKu U MPaKTUKN.
0. N. MeHpeneeB — yY€HbIN U rpa>KaaHunH.*
JdeMoHcTpauum
KopoTkonepuoaHasa n ganHHonepmnoaHas opmbl
Mepuogn4eckon cUCTeMbl XUMNYECKNX
sanemeHToB [1. . MeHpeneeBa.

O3HakoMneHue c obpa3yamMmum MeTaN0B
N HEMeTannos.

JlabopaTopHbie U NpakTuyeckue pabothbl

JNabopaTopHbI ONbIT:
B3anmopencreune rmapokcmaa

pacTBOpPaMu KNCJOT U LLLESIOYEN

UMHKa C

PackpbiBaTb CMbIC/1 NEPNOJNYECKOrO 3aKOHa Mo PyKOBOACTBOM neparora.

MoHMMaTb CyLLecTBOBaHME NEPUOSNYeCcKON 3aBUCUMOCTU CBONCTB XUMNYECKUX
3/1€eMEeHTOB (M3MeHeHMe pagnycoB aTOMOB U 31IEKTPOOTPULLATENBHOCTM) U NX
COegNHEHUI OT MOJIOXKEHUS B MEPUOJNYECKON CUCTEME U CTPOEHUSA aTOMa C
NCMNOJIb30BAHMEM CXEM U Tabnuul,.

YcTaHaBAMBaTb CBA3b MeXAY MOJIOXKEHNEM 3/1IEMEHTa B NEPNOANYECKON CUCTEME
N CTpoeHneM ero atomMa (coctas v 3apsg a4pa, obLiee Y1NC0 31eKTPOHOB U
pacnpeneneHne ux no 3NeKTPOHHbIM coaM) no obpasuy.

MpOorHo3mMpoBaTb XapakTep N3MEHEHUSA CBONCTB 3/IEMEHTOB U UX COEAVNHEHUN MO
rpynnam n nepuopam Mepnoanyeckon cmctemMbl C MOMOLLbLIO NeJarora.
XapaKTepun3oBaTb XMMUYECKMNE DJIEMEHTbI MepPBbIX TPEX NEPNOLOB, Kaaus,
KanbUKns rno 1nx nosioxxeHuto B MNMepunoanyveckon cucteme L. . Menneneesa.

CnepoBaTb NpasBunam 6e3onacHomn paboTel B nabopaTopmun Npu NCMob30BaHUN
XMMUYECKON nocyabl n 0bopynoBaHUS MO KOHTPOJIeM nejarora.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETHI C OMOPON Ha
MHhopMaumo N3 y4ebHrKa 1 CrpaBoYHbIX MaTepuasnoB, FPAaMOTHO
NCMOJIb30BaTb U3YYEHHbIN MOHATUMHLIA annapaT Kypca XMMum rnocne
CTPYKTYpPUPOBaHNA MaTepuana C UCNoJib30BaHNEM KuLLe.

Ncnonb3oBaTb Npu BbINOHEHUM Y4ebHbIX 3a4aHNN TeKCTbl y4ebHnka nocne
CTPYKTYpPMPOBaHNA MaTepunana, CnpaBo4Hbie MaTepuansl (Meprnoanydeckyio
CUCTEMY XMMUYECKMX aneMeHToB . 1. MeHpeneesa, Tabnuuy pacTBOpUMOCTH
KWUCNOT, OCHOBAHUIN N CONEN B BOAE, INTIEKTPOXUMNYECKUIA PSL HAaNPsS>KEHNI
MeTaJlJ10B).

Ncnonb3oBaTb Npu BbiNOJIHEHUM Y4ebHbIX 3aaHNA 1 B NpoLecce
nccnenoBaTesibCKoOM AeATENbHOCTU Hay4YHO-NONYNAPHYIO nTepaTypy
XUMUNYECKOro cofep)XaHuns, cnpaBoyHble MaTepuasnbl, pecypcol IHTepHeTa non
pPYKOBOACTBOM Megarora
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Tema 5. CTpoeHue BelecTs.
XumMuveckasi CBS3b.
OxkucianTe1bHO-
BOCCTAHOBHTe/IbHbIE PeaKIUuu

(8 1)

Xumuueckas  cBa3b.  KoBajeHtHas — (mosisspHas U
HEMOJIAPHAs) CBsI3b.  *JIEKTPOOTPHUIIATEIBHOCTE  aTOMOB
XUMHYECKUX  DJIEMEHTOB.* HonHass  cBs3b. *Turnbl
KPHUCTAIUTMICCKUX PEIICTOK. ¥

CreneHb OKUNCNEeHns. OokucnuTenbHo-
BOCCT@HOBUTE/bHbIE peakuuu. Mpouecchbl

OKUC/NIEHNS W BOCCTaHoBNEeHUsA. OkucamTenn wu

BOCCTaHOBUTENN.

JdeMoHcTpanuun
OKHCIUTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIUN: TOPEHHUE,
peaKIuy pa3oKeHUs, COCIMHCHUS

PackpbIBaTh CMBICI H3Y4a€MBbIX TIOHATHI 110J] PyKOBOACTBOM IEarora.

Omnpenenarts BUI XUMHUUECKOH CBA3U B COETUHEHNH C HCTIOIb30BAHUEM CXEM.

Omnpenensrs CTeNeHb OKUCICHUS] XUMHIECKOT0 JJIEMEHTa M0 (hopMyJIe €ro COeTHHEHUS C
HCTIONB30BAHUEM ANTOPUTMA.

OmnpenensrTs JIeMEeHT (BEIECTBO) — OKUCIHUTENb ¥ JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb.

OOBSICHATH CYIIHOCTB IIPOIECCOB OKUCIICHUS X BOCCTAaHOBIICHUSL.

CocTaBisTh JIEKTPOHHBIH OanaHc ¢ y4ETOM YKCiia OTHAHHBIX M IPHHSTHIX YJICKTPOHOB.

CocTaBJIATh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIMHU II0 aJlrTOPUTMY pazbopa
OKHCITUTEIIbHO-BOCCTAHOBUTENIFHON PEaKIUH.

Hcnonp30BaTh MpH BBIOJIHEHHN Y4eOHBIX 3aJaHUH TEKCThI y4eOHHKa T10CIe CTPYKTYPHUPOBAHUS

MaTtepHaia, ClipaBOYHbIe MaTeprabl (IEPUOANIECKYIO CHCTEMY XUMUYECKHX dieMenToB /1. 1.
MeHnzeseeBa, TabIUIy paCTBOPUMOCTH KHCJIOT, OCHOBAHHUH M COJICil B BOZE, SJIEKTPOXHUMHUYCCKUH PsiJt
HaNpsDKCHUH METaJlIOB)

Paspen 2. BaXHelluue npeacraBUTesIM HeopraHM4eckux sewecTs (35 4)

Tema 6. Kucnopoa.
Bopopogn.
(14y)

Bosoyx — cMmecb rasoB. CocTaB BO3gyXxa.
Kucnopog — 3/7eMeHT M NpoCcToe BeLecTBo.
O30H. HaxoxpeHue kucaopoga B npupoge,
dursmyeckne n XuMm4eckme CBOWCTBa. Peakuum
rOpeHns  MpOCTbIX W  CJIOXKHbIX  BeLLecTB.
*TennoBon 3¢hhekT XMMNYeckom peakuymm.* SK30-
" 3HOOTEpPMMYECKMe peakuun,
*TepMoxmmMmyeckme ypaBHeHus.* TloHaTue 06
okcmpax. Crocobbl MONyYeHUs KUCSIOpOAa B
nabopaTopun M MPOMbILNEHHOCTU. MPUMEHEHWNE
KNUCNopoda. KpyroBopoT KWUCAOpoda B npupoge.
Tonnmeo: yrosb N MeTaH. 3arpA3HeHne BO34yxa,
ycuaeHne mnapHUKoBOro sdekTa, paspylleHune
030HOBOrO CJ104.

Booopon — 3n1eMeHT M MNpoCTOe BeLLecTBO.
HaxoxxpeHue Bogopoda B npupone, pmsnyeckue
" XUMUYECKne CBOWCTBA (Ha npumepe
B3aMMOOENCTBMA C HeMeTaslaMum U OKCuaamu
MeTaJiI/IoB), NPMMEHeHne, *cnocobbl nonyvyeHuUs.*
[MoHATME 0 Kncnotax KNcnoTtbl 1 Conu.

JdeMoHcTpauum

PaCKprBaTb CMbIC/NT N3yYaeMbIX MOHATUIA 1 MPUMEHATb 3TN NOHATUA NMPU
OnncaHnM CBONCTB BELLECTB U UX ﬂpeBpaLLl,eHI/Iﬁ C NCNOJIb30BaHNEM OMOPHbIX
CJZloB 1 Knuiie.

XapakTepun3oBaTb (ONUCbIBaTb)c onopoii ka niaH, cxemy, Kpamxyio 3anuch
COCTaB BO34yXa, PU3NYECKNEe N XMMUYECKME CBOMCTBA KMNCIopoaa, cnocobbl
€ero nojsiydeHus, npnumeHeHmne n 3Ha4eHne B npupoae n >Xm3Hm 4esioBeka.

CpaBHI/IBaTb peakunnm ropeHna n MegneHHoro oKncieHna ¢ npenoBapuTesibHbIM
obcyxaeHneM napaMeTpoB CPaBHEHUS.

CobupaTtb Npmnbopbl 4N NOJyYeHUs KUcnopoaa (BblITeCHEHMEM BOAbI U BO34YXa).

PacnosHaBaTb OMbITHLIM ﬂyTéM Kncnopona noa KoOHTpoJsieM nedarora.

Mcnonb3oBaTb XUMUNYECKYHO CMMBOJIMKY O COCTaBieHNA (bOpMyJ'I BellecCTB,
MOJIEKYIIPHBIX YPAaBHEHUNIN XUMNYECKMX peaKkuui C y4acTUEM Kucaopona.

O6BACHATL CYLWWHOCTb 3KOo/10rn4ecknx npo6neM, CBA3aHHbIX C 3arpa3sHeHnem
BO34YyXa.

CnepoBaTb npaBuiam 6esonacHon paboTkl B tabopaTopuun Npu NCNosb30BaHNN
XMMUYECKON rnocyabl n obopyaoBaHUA Nog KOHTPOMIEM Neaarora, a Takxe
npasunam obpalleHns C ropYMN BelecTBaMun B BbITy.

MnaHupoBaTb U OCYLLECTBAATbL Ha MPakKTUKe XUMUYEeCKne 3KCNepnuMeHThl,
npoBoOANTb HabnopneHns, genaTb BbIBOAbLI MO pe3ynbTaTaM 3KCNepunMeHTa non
PYKOBOACTBOM Meparora.

YyacTBOBaTb B COBMeCTHoM paboTe B rpynne.

Mcnonb30BaTh Mpu BbIMOJIHEHUN yHeGHbIX 3ajaHun n B npouecce
nccnenoBaTeNbCKON AeATENbHOCTU HAaYYHO-MONYISPHYIO INTepaTypy
XUMNYECKOro Cofep>XaHus, CrpaBoYHble MaTepuansl, pecypcbl MHTepHeTa noa
PYKOBOACTBOM Meparora.
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B3anmopnencteue doccopa, cepbl 1 XKenesa C
KWCNOPOAOM (BO3SMOXHO NCMOJIb30BaHMe
BNOE00MbITOB).

OnpepeneHne cogep)xaHusa Kuciopoga

B BO34yXe.

OnbITbl, 4EMOHCTPUpPYIOLLKE YCNOBUSA
BO3HUKHOBEHUSA W MPeKpaLLleHns ropeHuns.

JlabopaTopHbie n npakTuieckue paboTsl
NabopaTopHbI ONbIT:

O3HakoMneHune ¢ obpasuaMmnm OKCMOoB.
MpakTnyeckas pabora:

Ne 4. MonyyeHmne Kncnopona, N3yyeHme ero
CBOWCTB.

[paktiueckas padota Ne5. [TomydeHre BOJOPOIa U U3yUCHUE
€ro CBOICTB.

Boruuciaenus

— MOJIEKYIIPHON MacCbl KNCI0pOAa U 030Ha Ha
OCHOBAHMMN aTOMHOW MACCbl XUMNYECKOI O
3/1eMeHTa

BbiCTpanBaTb pa3BEPHYThbIE MUCbMEHHbIE N YCTHbIE OTBETHI C OMOPON Ha
NHMOPMaLINIO N3 y4ebHMKa 1 CPaBOYHbIX MaTe-
puasioB C OMOpo Ha MJiaH, FPaMOTHO MUCMOJIb30BaTb U3YYEHHbIN MOHATUAHBIN
annapaT Kypca Xumuu

Tema 7. Boaa.
PacTtBopbl. NMoHAaTHe 06
OCHOBaHMUAX

(54)

Bopna. Ee coctaB. CtpoeHue. Monekynbl.
*Pusn4yeckme CBONCTBA BOObl. Bonpa kak
pacTtBopuTenb.* PacTBopbl. *NoHaTne o]

pacTBOpMMOCTK BeLWleCTB B BOAeE. MoHaTne o
HacCbIWEHHbIX W HeHaCbIWeHHbIX paCTBOan.*
MaccoBass pons BellecTBa B pacTBoOpeE. PacuyeT

MacCOBOW nonum BellecTBa B pacTBope
(MpoueHTHasa KOHLUEHTpaLus).
*XMMunyeckme CBOWCTBa BOAbl (pa3sioxeHwue,

peakuunn ¢ HaTPUEM, OKCUAOM KalbLWs, OKCUL0M
cepbllV MoHATME 06 OCHOBaHMAX. Posib pacTBOPOB
B MPUPOLE W B XXWU3HWU 4YesoBeka. KpyroBopoT
BOAbI B Npupofe.* 3arpsa3HeHne NpupoaHbIX BOA.
OxpaHa 1 04YNCTKa NPUPOLHLIX BOA.

JdeMoHcTpauum

DNIeKTPONN3 BOAbI; CUHTE3 BOAbI;
B3amMogencTeme soabl ¢ metannamm (Na, Ca)
(BO3MO>XHO MCMOJIb30BaHNE BUAEOMaTEPMNAIOB).
PacTBOpeHMe BeLlecTB C pasM4HoOn

PackpbiBaTb CMbIC/T U3y4aeMbIX MOHATUA U NPUMEHATL 3TN MOHATUSA NpPU
OMnMcaHnM CBONCTB BELLECTB 1 X NPEeBpaLLEHUI C MOMOLLbIO Negarora.

XapakTepun3oBaTb hr3nYeCcKne n XxmMMmnyeckme CBOMCTBa BOAbl, €€ posb Kak
pacTBopuTeNs B MPUPOLHbIX MpoLLeccax C OMOPON Ha MJaH u Cxemy.

CocCTaBnATb ypaBHEHMWS XMMUYECKNX peaKuuii C y4aCcTMeM BOAbl C OMOPOMA Ha
cXeMmy.

Ob6BACHATDL CYLIHOCTb 3KO0rMYeckmnx npobnem, CBA3aHHbIX C 3arpA3HeHneM
NPUPOAHbLIX BOA, CNOCOBLI O4MCTKU BOAbI OT MPUMECEN, Mepbl MO OXpaHe Bog OT
3arps3HeHNs Nocyie NpenBapuTesIbHOrO CTPYKTYPUPOBaHMS MaTepuana.

MnaHWpoBaTb U OCYLLECTBAATb Ha NPAKTUKE XUMNYECKNE IKCMEPUMEHTHI,
npoBoAuTb HabnwaeHUs, AenaTb Bbl-

BOJbl MO pe3ysibTaTaM 3KCNepuMeHTa NoJ KOHTposeM nejarora, c
NCMNONb30BaHNEM KJIMLLIE.

CnepoBaTb Npasuniam 6e3onacHom paboTel B nabopaTopmun Npu NCMob30BaHUN
XMMUYeCKon nocyabl 1 060pyAoBaHMS NO4 KOHTPOEM nejarora.

MpoBoAUTL BbIYMCAEHNS C MPUMEHEHNEM MOHATUA «MaccoBas 4015 BellecTBa B
pacTBope» C onopon Ha hopmyibl.

Ncnonb3oBaTb NPU BbIMOJHEHUN y4eBHbIX 3alaHnin U B NpoLecce
nccnenoBaTeNbCKOM AeATeNIbHOCTU Hay4YHO-MONYASAPHYI0 nnTepaTypy
XUMUNYECKOr0o COAEPXXaHWS, CrpaBoYHble MaTepurabl, pecypcbl MHTepHeTa nop
PYKOBOACTBOM Neparora.

BbicTpanBaTb pa3BEPHYThIE MUCbMEHHbIE N YCTHbIE OTBETLI C ONOPON Ha
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pacTBOPUMOCTbIO.
WNccneposaHme pacTBOPOB KUCIOT U LWesioYen ¢
NMOMOLWbIO MHOUKaTOPOB.

JlabopaTopHble U NpaKTUYeckue paboTbl
lMpakTnyeckas paborTa:

Ne 6. MpuroToBsieHNe pacTBOPOB C ONpeaesIEHHOWN
MacCOBOW [0J/1el paCTBOPEHHOIO BELLEeCcTBa.

nHpopMaumio U3 yyebHnka u CNpaBoYHbLIX MaTepunasioB, rfPaMoOTHO
NCMNOJIb30BaTb M3Y4YEHHbIN NOHATUNHLIN annapaTt Kypca XuMmnu nocne
npeaBapuTesIbHOro CTPYKTYpPUpPOBaHMUs MaTepuana.

Tema 8.
dneKTposuTUYeEcKasn
Auccouuaums.
XuMuyeckue peakuum B
pacTBOpax

(54)

Teopust 3NEKTPOJIUTHUECKON JIUCCOLIMALINH.
DJNEeKTpoNUTHYeCKas  JUcCOLMalusA.  ONEeKTPOJUTHl U
HE3JIEKTPOIUTEL Katnonsr, AHHOHBI. *MexaHu3M

JICCOIMAINY BEIIECTB C PA3IMYHBIMM BUJAMU XUMHYECKOI
cBs3u. [lonarue ocrenenu aucconuanyu.® CuibHBIC U c1adble
3NMEKTPOITUTHI.

Peakiuy moHHOro oOMeHa. YcCloBHS IPOTEKaHUS peaKui
HMOHHOTO 0OMeHa 10 KoHIa. ITomHbIe u cokpaléHHbIE HOHHbIE
YpaBHEHUS XuUMHYecKHe  CBOMCTBA

peaxkuuii. KHCJIOT,

OCHOBaHMM M coJed B CBeTe NpeACTaBIeHUl 00

IEKTPOIUTUYECKON aucconmanuu. KadecTBeHHBIE peakuuu
Ha KaTHOHBl W AHMOHBL: MOHBI XJOpPHUI-, OpOMHUA-, HOAUA-,

cynbbar-, kapOonar-, cwinkar-, ¢ocdar-  aHHOHBI,
TH/IPOKCHA-MOHBI, KATHOHbI AMMOHMS, MarHus, KaJblus,
amomMuaus, kenesa (2+) wum (3+), memu (2+), LMHKA,

NPUCYTCTBYIOIIME B BOAHBIX PaCTBOPAX.
JdeMoHcTpauum

dneKTpuyeckasa NpoBoANMOCTb PaCTBOPOB
BeLLEeCTB; ABMXKEHMNE NOHOB B 3/IEKTPUYECKOM
none.

OnNbIThbl, UANKOCTPUPYIOLLNE MPU3HAKN
npoTeKaHNs peakunin NoHHoro obmeHa.
JlabopaTopHbie U npakTu4yeckue

paboTbi

JNabopaTopHbIA ONbIT:

Peakuun noHHoro obmeHa B pacTBopax
371eKTpoAuToB: cynbdaTta Mmeau(ll) n wénouw,
kapboHaTa HaTPUA U CONAHON KNCO0TbI, peakLus
HeTpaan3aunum Mexxay ruapoKCcUaoM Kaams u
CONIAHON KNCJ1I0TON.

PackpbiBaTb CMbIC/T U3y4aeMbIX MOHATUNA, @ TaKXXe CMbICJT TEOPUN
3NEeKTPOAUTUYECKON AMCccoLmMaLmnm C Ornopomn Ha CXeMbl.

Ob6BACHATL NPUYNHBI SNEKTPOMNPOBOA-

HOCTW BOAHbIX PaCTBOPOB C MOMOLLbIO Negarora.
CoCTaBNATb ypaBHEHMS AUCCOLMALNN KUCOT, WenoYen 1 Conen, rnoJiHbie n
COKpaLLEHHbIE NOHHbIE YPAaBHEHUS XMMUYECKNX peakLnin MIOHHOro obMeHa.

MnaHnpoBaTb N OCYLWECTBAATb Ha NPaKTNKe XMMUYECKNE SKCMEPUMEHTHI,
npoBoAUTbL HabnoaeHNs, AenaTb BbIBOAbLI MO pe3ysbTaTaM dKCNepuMeHTa
nocsie npeaBapuTesbHon paboThbl.

CnepoBaTb Npasunam 6e3onacHomn paboTel B 1abopaTopmn Npu NCMob30BaHUN
XMMUYeCKor nocyabl 1 060pyAoBaHMS NO4 KOHTPOAEM nejarora.

Mpon3BOANTb BbIYNCAEHUA MO XUMUYECKNM YPABHEHUSAM.

BbicTpamBaTb pa3BEPHYThLIE MUCbEMEHHLIE N YCTHbIE OTBETLI C ONOPON Ha
nHpopMaL Mo U3 yyebHnka u CNpaBoYHbIX MaTepnasnoB, rPaMoOTHO
NCMOJIb30BaTb M3Y4YEeHHbIN NOHATUMHbLIN annapaT Kypca XMMmnu nocne
npeaBapuTeIbHOrO CTPYKTYpPUpPOBaHMA MaTepuana.

Mcnonb3oBaTb NPUW BLIMOJHEHUN YYebHbIX 3aaHNiA 1 B NpoLiecce
nccnenoBaTebCKON AeATEeNbHOCTU HayYHO-MOMNYASPHYIO IuTepaTypy
XMMMNYECKOro Coaep KaHus, CrpaBoYHble MaTepuasbl, pecypcol MHTepHeTa
nocsie KOHCyAbTauum ¢ negarorom
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BbluucneHun
— MO YPaBHEHUAM XUMNYECKNX peaKkLunin

Tema 9. OCHOBHbIE
KJlacchbl
HeopraHu4yeckmux
coelMHeHUun

(11 4)

Knaccndmkaums HeopraHn4YeCcKnx coeanHeHnn.
Okcuabl: cocTaBs, knaccudpurkaumsa (¥*oCHOBHbIE,
KWCNOTHbIe, aMoTepHble, Heconeobpa3sytlowme
Ha NpuMepe okcupaa yraepoaa Il v okenaa asora I1*),
HOMeHknaTypa *MNonyyeHne* n xmumuyeckne
CBOWCTBa OKCUAO0B (B3auMOOeNCTBME C BOOOW,
KWCNOTaMu, Wenovyammu).

OcHoBaHuA: cocTaB, kKnaccudurkaumsa (Lwenovm n
HepacTBOPUMble OCHOBaHUA), HOMeHKNaTypa,
dursmyeckmne n xmMmmn4yeckne CBONCTBa
(B3anmonencTBue C OKCMaaMm HeEMeTaJJ10B,
KnUcnoTamu, consmm), *cnocobul nonyyeHms.*
KncnoTbl: cocTaB, Knaccugukaums,
HOMeHKNaTypa, pusnyeckme n xmMmmnyeckmne
CBOWNCTBa (B3aMMoOaencTBMe C MeTasaiamu,
OCHOBHbIMW OKCMAaMWU, OCHOBAHUAMU, CONSAMU Ha
npuMepe CONIAHON U CEPHOM KUCNOT), ¥*crnocobbl
nonyyeHunsa.* Pag akTUBHOCTN MeTaJs1J10B.

Conwn (cpenHmne): HOMeHkKNaTypa, cnocobsbl
rnoJly4eHuns, B3auMoLencTBme cosen C
MeTaslaMn, KNCNOTaMU, LWEesI04aMn N COSIMMN.
[eHeTn4ecKas CBA3b Mexay KaaccaMu
HeopraHu4yecknx coeguHeHun. FreHeTn4yeckume
pagbl. MoHaTMe 06 *amdoTepHbIX rTMAPoOKCMaax
(Ha NpuMepe UMHKa 1 aJloMUHNA): XUMNYECKNEe
CBOWCTBA B3auMOOEeNCTBUE C KUC/I0TaMu U
weno4amMum, passioxkeHue npu HarpesaHmn.*

I eMoHcTpauum

O6pa3subl HEOPraHWYEeCKNX BELWEeCTB Pa3/INYHbIX
KJ1aCCOB.

B3avmopencTeume pacTBopa CepHOW KUCNOTbI C
okcmpom megu(ll).

Peakuns HenTpanmnsauun.

BbiITeCHeHMe ogHOro MeTasnnia gpyrum m3
pacTBopa conu.

JlabopaTopHblie U NpakTUYeckue padboTtbl
NabopaTopHble OMbIThbI:

B3avmMonencTeme KUCIOT C MeTannamu.
Mony4yeHne HEPACTBOPUMbIX OCHOBaHWA,
B3anmonencTeme HepaCcTBOPUMbIX OCHOBAHUMN C

53

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEANHEHHH IO MabIoHy.
CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHHUI Ha OCHOBE
OTIPE/IeIICHNSI.

Cocrasienne GopMyJI OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSIMHEHUI U Ha3bIBAHHUE HX IO
MEKIyHapOIHOHN 1 TPUBHAIBLHOH HOMEHKJIAType C UCIIOIb30BaHUEM OIIPE/ICNICHNUS U TaOINIIb]
PacTBOPHUMOCTH.

KnaccuduuupoBanue u3y4aeMbIX BELIECTB [0 COCTaBY U CBOUCMEaM C OTIOPO Ha ONPEASNICHHS,
CXEMBI ¥ TaOJIUITy PACTBOPUMOCTH.

CocraBieHne TabIUIIbI TEHETHYECKUX PSIIOB U CXeMbl «I eHeTHueckast B3aNMOCBSI3b OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCIUHEHUI» 0] pyKOBOJCTBOM II€arora.

IIporuo3upoBaHue CBOHCTB BEIMIECTB HA OCHOBE OOIIIX XMMHYECKUX CBOHCTB H3yUEHHBIX KIIACCOB,
IpYIII BELIECTB, K KOTOPBIM OHU OTHOCSTCA C UCIOJIb30BaHUEM CXeMbl «['eHeTHueckast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIMHEHU» 10]] pyKOBOJCTBOM IeJarora.

CocTaBieHre MOJIEKYJISIPHBIX YPAaBHEHUH PeaKluii, HITIOCTPUPYIONIMX XUMHIECKHE CBOHCTBA

M3YUYEHHBIX KIIACCOB U CNOCOObI NOJYYeHUs BEIECTB U3yYEHHBIX KIIACCOB, IPYIII, a TAKKe
MOATBEPKAAIONINX TEHETHUECKYIO B3aNMOCBS3b MEX/y HUMH, C OTIOPOH Ha BepOaIbHYIO CXEMY B
KaueCTBE 3pUTENILHON OMOPBI.

CocTaBiieHre MOJIEKYIIPHBIX YPaBHEHHH PEaKIMi 110 CXeMaM C IpeIBapUTeIbHBIM 00CYKIEHHEM
BBIOOpA Pearupyromix BEIIECTB.

Beruncnenue no ypaBHeHUsIM XUMHYECKHX PeaKkui KOJIM4ecTBa, 00bEMa, Macchl BEIECTBa 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WX NMPOIYKTOB PEAKIHH 110 allTOPUTMY.

IInanupoBaHue n OCyLIECTBICHHE HA MPAKTHKE XMMUUECKOTO SKCIIEPUMEHTA U HAOMIOEHHS 110
PYKOBOACTBOM YYHTEIS.

DopMypoBaHUE BBIBOAOB IO PE3YJITaTaM SKCIIEPUMEHTA C HCIOIB30BAaHUEM OIOPHBIX CIIOB.
DopmynpoBaHUE ¢ TOMOIIBIO MEJArora U BBINOTHEHNE MIPaBHI Oe30macHoi paboTel B 1abopaTopun
HPH UCTIONB30BAHUN XMMHUUECKOH ITOCYI6I X 000PYXOBaHHSI.

Hcrionp30BaHue NpH BBITOJIHEHNH YUeOHBIX 3a1aHHI U B POIECCE HCCIIEI0BATENIBCKOM AeATeNEHOCTH
Hay4HO-IIOIYJISIPHOH JIMTEpaTypbl XMMUYECKOIO COZIEPAKAHUS, CIIPaBOYHbIE MaTepUallbl, pECypChl
WHTepHeTa, ocymiecTBIeHHEe BEIOOpPa 1101 pyKOBOJCTBOM HACTaBHHKA.

BeicTpauBanue pa3BEPHYTHIX MUCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha MH(MOPMAIHIO U3
yqeGHnKa U CIIPaBOYHBIX MaT€pHUajIoB, 'PaMOTHOE HUCIIOJIb30BAHNUE U3YUCHHOI'O MMOHSATHIHOTO
anmapara Kypca XMMUH C HCTIOIb30BaHHUEM ILIaHA, OTIOPHBIX CIIOB, AJITOPHTMA.




KWCNoTaMun.
PasnoxeHune rngpokcnaa meau(ll) npm
HarpesaHuu.

MpakTunyeckas paboTta:

Ne 7. PelweHue s3kcnepuMeHTaslbHbIX 3a4a4 no
Teme «OCHOBHbIE KNTaCCbl HEOPraHNYEeCKMX
coeguHeHNnN».

BbluyucneHus
— M0 ypaBHEHNAM XUMUYECKNX peaKL Ui

Paspen 3. BewiecTtBo U xu

MMuuYeckue peakuum, 44

Tema 10. XuMuyeckue
peakuun. OCHOBHbIe
3aKOHOMEPHOCTH
XUMUYECKUX peaKuun
(44)

*TIoHATHE O CKOPOCTH XMMHYECKOH peakiuu. DakTopsl,
BIIMSIIONIME HAa CKOPOCTh XUMHYECKOil peakiuu. IlonsTre o
TOMOTEHHBIX M TETepOTeHHBIX peakiusax. IloHstme 00
o0paTUMBIX M HEOOpaTUMBIX XHMHYECKHX PEaKIUsX.
IMonsatne o CwmenieHne

XUMHYCCKOM PaBHOBECHH.

XUMHYCCKOI'0  paBHOBECHA. (DaKTOpLI, BIIMAIOOIUE Ha

CKOPOCTh XMMHUYECKOH PEAKIINH U MOJOKEHNE XMMUIECKOTO
paBHOBecus. Kiaccudukanmuss XMMHYECKHX peaKIUi 1o
Pa3HBIM OCHOBAaHUSIM. *

PackpeIBaTh CMBIC U3y4aeMbIX IOHATUH M IPUMEHATh 9TU MOHATHS IIPH ONMCAHUU CBOWCTB BELECTB U
UX IpeBpaIleHUH.
KnaccugpumupoBats XMUMHYECKHE PEAKIIUH IO Pa3IMIHBIM IIPU3HAKAM.

Y craHaBIUBaTh 3aBUCUMOCTh CKOPOCTH XUMHUECKOI PEaKIMH OT Pa3INYHbIX (PaKTOpOB 1oj,

PYKOBOZACTBOM YUMTENS.

[IporHO3MpOBaTh BO3MOKHOCTH MPOTEKAHNSI XHUMUUECKUX NIPEBPAICHUH B PA3IMYHBIX yCIOBUSX M1OCIIE

MPEABAPUTEIHLHOM PabOTHL.

DrpenensTe OKHCINTENb U BoccTanoBuTes B OBP.

CoCTaBIIATh SMEKTPOHHBIN OaTaHC PeaKIUH.

[IpOoU3BOAUTE BBIYUCIICHHS 10 XUMUUYECKUM YPABHEHHUSAM I10 aITOPUTMY.

BeicTpanBaTh pa3BEPHYTHIE MICHMEHHBIE M YCTHBIE OTBETHI C OOPOH HA HH(POPMAIHIO U3 yIeOHUKA U

CIPaBOYHBIX MaTepHaJIOB, IPAMOTHO UCIOJIb30BAaTh U3YUYEHHBIN MOHATHUHHBIN anmapar Kypca XUMHU
MOCJIE MPEIBAPUTEIBHOIO CTPYKTYPUPOBAHUS MaTepHara.

Vcnonb3oBathk pH BHIMOTHEHNH YUEOHBIX 3aJaHUI U B MIPOIIECCE UCCIIEI0BATENBCKOM e TENbHOCTH
HAYYHO-NOMYJIIPHYIO JIUTEPATYPy XUMHYECKOTO COACPIKaHMs, CIIPaBOYHbIE MAaTEPHAIbI, PECYPChI
MHTepHeTa mociie KOHCYJIBTAIHH C TIEIaroroM.

PaCKprBaTB CMBICJT U3y4a€MbIX HOHHTHﬁ, a TaK¥KX€ CMBICII TECOPUU SHCKTpOHHTPI‘IQCKOfI Jucconuanuu ¢

OTOpPOH Ha CXEMBI.

DOBICHATH HPUYUHBIL JICKTPONIPOBOJJHOCTU BOJHBIX PACTBOPOB C MIOMOILIBLIO II€Aarora.

CocTaBATh YpaBHEHUS JUCCOLMALNY KUCIIOT, IIEJI0YeH U COeH, IOJIHBIE U COKPALIEHHBIC HOHHBIE
YPaBHECHHUS XUMUYIECKUX PEaKIMi HOHHOTO 0OMEHa.

HJ’IaHI/IPOBaTL 1 OCYHIECTBJIATH HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTBI, IIPOBOAUTH Ha6JHOZ[eHI/I}I,

JeTaTh BBIBOBI MO PE3YNIBTaTaM SKCIIEPUMEHTA MIOCIIE MPEeIBAPUTENBHON pabOTHI.

CrenoBath npaBmiIaM 6e30macHON paboTHI B 1TaOOPAaTOPUH IIPH UCHONB30BaHUN XUMIUECKON MOCYIBI 1

060pyﬂ0BaHI/I$[ 110 KOHTPOJIEM Ieaarora.

HpOI/ISBOZ[I/ITB BBIYUCJICHUA 110 XUMHUYCCKHUM YPAaBHCHUAM.
BLICTpaI/IBaTI) paBBépHyTLIe MUCbMEHHBIC U YCTHBIE OTBETHI C OHOpOfI Ha I/IH(bOpMaIII/IIO us3 y‘le6HI/IKa u

CIPaBOYHBIX MaTepHaJIOB, IPAMOTHO UCIOJIb30BAaTh U3YUYEHHBIN MOHATHUHHBIN anmapar Kypca XUMHU
MOCJIE NMPEIBAPUTEIBHOIO CTPYKTYPUPOBAHUS MaTepHara.

Vcnonb3oBath pH BHINOTHEHNH YU9EOHBIX 3aJaHUI U B MIPOIIECCE UCCIIEI0BATENBCKOM e TENbHOCTH
HaYYHO-NOMYJIIPHYIO JIUTEPATYPy XUMHYECKOTO COACPIKAHMsA, CIIPAaBOYHbIE MAaTEPHAIbI, PECYPChI
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I/IHTepHeTa TOCJIC KOHCYJIbTAllUU C IIe1aroroM

9 KVIIACC

(2 4 B HEZIEMIO, BCETO 68 U)

MpuMmepHblIe TeMbI,
packpbiBaoLwiue
AaHHbIN pa3gen

nporpaMmmeoi,
M KOJIN4ECTBO 4acoB,
OTBOAMMOE Ha uX
usyyeHue

OcHoOBHOe copep>xXaHue

OCHOBHbIe BUAbl AeATeNIbHOCTH
obyualowuxcs

Paspen 1. BewecTBo u xuMmnuyeckme peakuyum (104)
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MoBTOpEeHue n
yrny6neHue 3HaHU#A
OCHOBHbIX pa3aenos
Kypca 8 knacca

(10 v)

IMepuonyeckuii 3axon. [lepnoandeckas cucreMa XMMHYECKUX
anemenToB JI. 1. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMepHOCTI/I B M3MEHEHUHU CBOMCTB XUMHUYECKHUX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA, KBS U UX
COEIMHEHUH B COOTBETCTBHH C TOJIOKEHUEM 3JIEMEHTOB B
MEPHOIUYECKON CHCTEME U CTPOSHUEM HX aTOMOB.
Kraccudukanys 1 HOMEHKIaTypa HEOPraHMIECKUX BEIECTB
(MexTyHapoIHas U TpUBHANIbHAS). XUMHUYECCKHAE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K Pa3IMYHBIM KlaccaM
HEOPTaHWYECKHUX COeMHEeHUH. ['eneTnueckas cBs3b
HEOPraHU4€CKUX BCUICCTB.

CrpoeHue BelecTBa: BU/bl XUMHYIECKOM CBSI3H ¥ THITBI
KPHUCTAINIMIECKHUX PEIETOK. *3aBUCUMOCTh CBOICTB BEILIECTB
OT UX CTPOCHHS. *

XuMHYecKkne peakuy. KIacCupuKanus XUMHIECKUX PeaKIuit
0 Pa3JIMYHBIM OCHOBAHHUSIM.

Teopust 27€KTPOIUTHIECKON JUCCOIAANH
JdeMoHcTpauum

1. Mogenn KpucTaJnyeckmnx peléTok
HeopraHn4YecKux BeLlecTB.

2. KopoTkorneproHas 1 JUIMHHOIIEPHOAHAsA (HOPMBI
nepHO}lH'—leCKOﬁ CHUCTEMbI XUMHUYCCKHX JJICMCHTOB

J. . Menneneesa

[paktiueckas padota Ne§ «Peakuun noHHOTO 0OMeHa»
[paktnueckas padota Ne 9 «KadecTBeHHBIE peakIMy HA HOHBI
B pactBope".

KonTponbsHas pabota Ne6 «DneKTposuTHIecKast JUCCOIUAaLUDy

XapaKTepn3oBaTb XMMUYECKME D/IEMEHTbI MepPBbIX TPEX NEPNOLOB, Kana n
KasbUKns rno nx nosioxeHuto B MNMepunognyveckon cucteme L. . Mengeneea c
OMNopon Ha aJiropuTM.

KnaccudgurumposaTb 1 Ha3blBaTb HEOpPraHNU4yeckKne BeLlecTBa N3y4YeHHbIX K1acCcoB
C ornopon Ha cxemy, Tabnnuy pacTBOPUMOCTN.

OnucbiBaTb 06LLME XMMUYECKNE CBOMCTBa BELLECTB Pa3/IMyHbIX K/1acCcos,
nogTeepxnaTb CBONCTBA NMPUMeEpPaMun MOJIEKYISPHBLIX YPaBHEHN XUMNYECKNX
peakuuin C ONOpon Ha CXeMy.

OnpenensTb BUA XUMUYECKOW CBA3UN U TUM KPUCTAJINYECKON PeLLETKM
BeLlecTBa C ONOpour Ha CXemy.

MporHo3mpoBaTb CBONCTBA BELLECTB B 3aBUCUMOCTMU OT UX CTPOEHMS nocne
npenBapuTenbHoOro pasbopa.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C OMOPON Ha
MHpOpPMaL Mo 13 y4ebHMKa U CNpaBOYHbIX MaTepnasoB, rPaMOTHO
NCNOJIb30BaTb M3YYEHHbIN NOHATUNHBIN annapaT Kypca XUMUW.

Ncnonb3oBaTb NpM BbIMOJHEHUN y4ebHbIX 3afaHuin 1 B NpoLecce
nccnenoBaTeNbCKON AEeATENIbHOCTU HAYYHO-MONYSPHYIO INTepaTypy
XVMUYECKOro coaep>kaHus, CripaBoYHble MmaTepuanbl, pecypcbl UHTepHeTa nopg
PYKOBOACTBOM negarora.

PackppIBaTh CMBICI TEOPHH AIEKTPOIUTHYECKON Auccouranui. OObICHATh IPUYHUHBI

SJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocCTaBiATh YpaBHEHUA AUCCOLIMALINNA KUCIOT U I.LI€.TIO‘-I€I71, TIOJTHBIE U COKPAILICHHBIE XUMHUYCCKUE

YPaBHEHUSI XUMUYECKUX PEaKIMidi HOHHOTO OOMEHa.

Pa3pen 3. HeMmeTannbl u ux coepamHeHus (24 4)

Tema 3. O6wan
XapaKTepucTuka
XUMUYECKUX IJIeMEHTOB
VIIA-rpynnbl. Fanorexsl
(4 4)

ObLiasn xapakTepucTnka rasoreHos.
OCco6€eHHOCTU CTPOEHMS aTOMOB 3TUX 3JIEMEHTOB,
XapakTepHble A1 HUX CTerNeHn OKUCIIEHUS.
CTpoeHune n pm3myeckme CBOMCTBa NPOCThbIX
BELWeCTB — rajloreHoB. XMMmn4yeckmne CBOMNCTBA Ha
nprumepe xnaopa (B3aMMoAeNCTBME C METaIJlaMu,
HemeTas laMu - BOAOPOAOM N KUCSIOPOAOM,
*wenovamu*). Xnoposogopoa. ConaHas KMcnoTa,
XMUNYeCcKmne CBONCTBA, *nonyyeHunex,
rnpuMeHeHne. Ka4yeCTBeHHble peakunmn Ha
ranoreHng-noHbl. *encrene xsaopa u
XJIOpOBOJOPOAa Ha OpraHn3M Yyenoseka.*

O6BbACHATL 06LLMEe 3aKOHOMEPHOCTU B U3MEHEHMN CBOMCTB HEMETAsSI0B N X
coefMHEeHUI B Npejesnax MabiX NePMOLOB U raBHbIX NOAFPYNM
rlepl/IOJJ,I/I'-IeCKOIZ CNCTEMbI XUMNYECKNX 3J71eMeHTOB C y‘-IéTOM CTpoeHnsa nx
aTOMOB C UCMOJ/Ib30BaHNEM CXEMb.

XapakTepun3oBaTb PU3NYECKNE N XUMUYECKMNE CBONCTBA NPOCThbIX BELLECTB
rajoreHoB (Ha NpuMepe xJIopa) 1 CJI0XKHbIX BeLW,eCcTB (XJ10poBoaopoaa,
XJI0pnaa HaTpKrs), CNoCcobbl UX NONYYEHUS, MPUMEHEHNE U 3HAYeHNe B Npupoae
N XKN3HW YeNoBEKa Noc/ie CTPYKTYpUpoOBaHNA MaTepurana.

OnpepensaTb ranoreHnA-NoHbl B pacTBOpe C UCNOJib30BaHWEM Tabnnubl
"XapakTepHble peakLnn Ha aHNOHbI".

I'InaHmposaTb N OCYLLEeCTBNAATb Ha NMPakKTUKe XnMMnyeckme sKkCcnepmnmMmeHThbl,
npoeoauTb HabnwaeHns, fenaTb BbIBOALI MO pe3ysibTaTaM 3KCMepuMeHTa nocie
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Ba)kHelLmne XI0puabl U X HaxoXxeHne B
npupoge.

JdeMoHcTpauum

BuoeomaTepuanbl: ranoreHbl N UX COeQUHEHNS.
O6pa3ubl XJI0pNAOB.

JlabopaTopHbie n npakTuieckue paboTsl
NabopaTopHbI ONbIT:

PacnosHaBaHMe XJIOPUA-NOHOB.

npenBapuTensHon paboThl.

CnepoBaTb NpaBuiam 6esonacHor paboTel B 1abopaTopmm npu NCMoJib30BaHUN
XUMUNYECKOM nocyabl 1 060opyaoBaHUA Mo PyKOBOACTBOM neparora.

BbicTpanBaTb pa3BEpHYThble MUCbMEHHbIE N YCTHble OTBETbI C ONOPON Ha
nHpopMaLmio U3 yyebHnka u CNpaBoYHbLIX MaTepunasioB, rPaMoOTHO
NCMNOJIb30BaTb M3YYEHHbIN NOHATUNHBIN annapaT Kypca XUMUWN.

Ncnonb3oBaTb NpUM BbIMOJHEHUN YYebHbIX 3afaHniA 1 B NpoLiecce
nccnenoBaTesIbCKOW AeATEeNIbHOCTU Hay4YHO-MOMNYASPHYIO IuTepaTypy
XMMWNYECKOro cogep>xaHusa, cnpaBoyHble MaTepuasl, pecypcol UHTepHeTa

Tema 4. O6wan
XapaKTepucTuka
XUMUYECKUX DJIeMEHTOB
VIA-rpynnbl. Cepa u eé
coepguHeHusn (5 4)

Obwan xapakTepucTmnka anemeHToB VIA-rpynnei.
OCco6€eHHOCTN CTPOEHMS aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe OJ1S HUX CTEMEHU OKUCNEHUS.
CTpoeHune n pm3myeckme CBOMCTBa NPOCTbIX
BeLecTB — KMUCI0poaa u cepbl.

ANNOTPOMNHbIe MOAUUKALNN KNCIOpoda N cepbl.
Xnmunyeckune csomcTea cepbl. CepoBoaopoa,
CTpoeHune, husmyeckne n XmMmm4eckmne CBONCTBa
(KncnoTHble N BOCCTaHOBUTENbHLIE). OKCUAbI
cepbl Kak NpeacTaBuTeN KNCAOTHbLIX OKCUOO0B.
CepHas KNCOTa, hU3NYECKNE N XUMUYECKNE
cBoncTBa (obLwme Kak NpencTaBUTeNs Kiacca
KWUCNOT 1 cneunduyeckmne), npuMeHeHmne.
CepHuUcTasa KucaoTa.

*XuMnyeckme peakumm, nexalime B OCHOBE
NpoMbILLIeHHOro cnocoba nonyyYyeHns cepHom
KNCNOTbl.* CONM CEPHOM KMUCIOTbI, Ka4eCTBEHHas
peakuusa Ha cysnbdaT-noH.

HaxoxxaeHwne cepbl 1 eé coeguHeHNN B NpupoLe.
*XuMnyeckoe 3arpssHeHne oKpyxxatLwien cpeabl
coefnHeHNAMN cepbl (KNCIOTHbIE [OXAON,
3arps3HeHVe BO3ayxa M BOAOEMOB), CNOCobbI ero
npenoTBpaLLeHns.*

I eMoHcTpauum

Konnekuun (BnaeomaTtepuaiibl): cepa n eé
coeViHeHuS.

ObyrnneaHue caxapa nog AeNCTBNEM
KOHLLEHTPMPOBAHHOWN CEPHON KNCAOTHI.

JlabopaTopHbie U NpakTuyeckue paborsbl
NabopaTopHble OMbIThI:

ObHapy>xeHune cynbdaT-noHOB.

B3anmopencteume pasbaBneHHOM CEPHON KNCAOThI

O6BbACHATbL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUNN CBOMCTB 371IeMeHToB VIA-
rpynnbl N X COeOUHEHUIA
C Y4ETOM CTPOEHUSA NX aTOMOB C OMOPON Ha cxemy "I3MeHeHne paanycoB B
noarpynnax".
XapakTepu3soBaTb husnHeckue
N XMMUYeCKune CBONCTBA NMPOCTOro BELLECTBa Cepbl U €€ CoefUHEHWNI
(cepoBopopona, OKCMAOB Cepbl, CEPHOW KNCNOThI, CybdaToB), COCObLI NX
NoJsly4eHns, NPUMEHeHNe N 3Ha4YeHne B NpUpoae 1 XXN3HN 4YesloBeKa C OMnopom
Ha CXeMy U1 nJiaH.
OnpepenaTb Hain4yme cynbdaT-MOHOB B pacTBoOpeE.
Ob6BACHATL CYLLHOCTb 3KONOrMYeCcKx npobaem, CBA3aHHbIX C NepepaboTkon
coeAVHEHUNN cepbl NOC/ae CTPYKTYPUPOBaHUSA MaTepuana.
MnaHMpoBaTb M OCYLLECTBAATL Ha NPaKTUKE XUMUYECKME IKCMEPUMEHTDI,
npoBoAMTb HabnoAeHWs, AenaTb BbIBOAbI MO pe3ynbTaTaM 3KCMepUMEHTaA.
CnepoBaTb Npasusiam 6e3onacHon paboTel B nabopaTopun Npu NCMob30BaHUN
XMMUYeCKor nocyabl 1 060pyAoBaHMS No4 PYKOBOACTBOM nejarora.
Mpon3BoANTb BbIYNCAEHUA MO XMMUYECKMM YPaBHEHUSM MO asirOpUTMY.
Ncnonb3oBaTb NPKW BbIMOJHEHNN YYebHbIX 3afaHNA TEKCThI y4ebHuKa,
CnpaBoYHble MaTepuasbl (Mepnoanyeckyro cucTeMy XMMNYEeCKNX 31eMeHTOB
0. N. MeHgeneeBa, Tabnnuy pacTBOPUMOCTU KUCJIOT, OCHOBaHWUN N CONENn
B BOAE, INEKTPOXUMUNYECKNI PAS HAMPSXKEHNN MeTasoB).
Mcnonb3oBaTb MpW BbIMOJHEHUN Yy4eb-
HbIX 3aJaHNN N B NpoLecce NCCneaoBaTe/IbCKoN AeATe/IbHOCTU Hay4YHOo-
MonyaspHyo IMTepaTypy XMMNYECKOro COAep KaHus, CrpaBoYHble MaTepuasibl,
pecypcbl UHTepHeTa
rnocae KOHCybTauum ¢ nefarorom

57




C LUMHKOM. BbluucneHus
Mo ypaBHEHNAM XUMNYECKNX peaKLJ,VIIZ;

Tema 5. O6wian
XapaKTepucTuka
XUMUYECKUX IJIeMEHTOB
VA-rpynnbl. A3oT,
cdocdop n nx
coepauHeHuUn

(7 4)

Ob6Lwan xapakTepucTmka asieMeHToB VA-rpynnel.
OcobeHHOCTN CTPOEHNS aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHble OJ15 HUX CTErNeHn OKUCJIEHUS.
A30T, pacnpocTpaHeHune B npupoae, dusndeckme
M XMMmn4yeckmne CBONCTBa (B3anmoaencTeme
MeTaJislaMu N HeMeTaJlJlaMu - KACJIOPOAOM U
BOoAOpOoAOM). KpyroBopoT a3oTa B Npupoae.
AMMUMaK, ero pusnyeckmne n xmMmmnyeckune
CBOWNCTBa (OKMCNeHne, OCHOBHbIE CBONCTBA

BOAHOIO pacTBOpa), *nonyyeHne* n npuMeHeHue.

Conu aMMoHUA, X PU3NYECKNE N XUMUNYECKNE
CBOWCTBa (pa3fioXXeHne, B3auMoaencTemne co
wesovyamun), npumeHeHne. KayecteeHHas
peakuns Ha NOHbl aMMOHMUS.

A30THas KucnoTa, eé usnyeckne n xXmmmieckmne
cBoncTBa (obLme Kak NpencTaBUTeNs Kiacca
KUCNOT 1 cneuunduyeckme). A3oTuctas KucsoTa.
Ncnonb3oBaHWe HATPaATOB M CONEN aMMOHUSA B
KayecTBe MUHepabHbIX yA06peHun.
*XMun4yeckoe 3arpssHeHune oKpyxatLwien cpebl
coeiIMHEeHNAMN a30Ta (KUCNOTHbIE A0XKAMN,
3arpssHeHune Bo3ayxa, No4sbl 1 BOOGOEMOB).*
docgop, *annoTponHble MogudnKkaunm
docopa*, pusmyeckne n xsmmMmm4eckne CBONCTBa
(B3aMmopencTeue C MeTaslJlaMn, HeMeTasislamu,
*KOHLEHTPUPOBAHHOW a30THOW N CEPHON
Kncnotamm).*

Okeng docopa(V) n hocopHas kucnoTa,
dusnyeckne n xmMmmyeckme CBONCTBA,
nony4yeHne. KayecTBeHHasa peakuus Ha gocdaT-
WNOHBbI.

Mcnonb3oBaHue hocaToB B KayecTBe
MUHepasbHbIX yaobpeHnin. 3arpsasHeHue
MPUPOLHLIX BOOOEMOB hochaTamu.
HdeMoHCTpauum

Konnekuun: gocdop n nx coegnHeHuns.
B3anmoaencTeme KOHLEHTPMPOBAHHOM a30THOM
KNCNOThI C Meblo.

JlabopaTopHbie U NpakTuYeckue paboThbl

O6BbACHATL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB 3/1eMeHToB VA-
rpynnbl N X COEQUHEHWI C YYETOM CTPOEHUS UX aTOMOB.

XapakTepun3oBaTb PU3NYECKNE N XMMUYEeCKMe CBONCTBA NPOCThIX BeLeCcTB a3oTa
n chocopa n nx coegnHeHnn (aMmMmmraka, Coem aMMOHUSA, a30THOM KNCIOTHI,
HUTpaTOB, oKcuaa doccdopa(V) n PochopHO KUCNOTbI, PocaToB), CNOCOObLI
NX NOJTy4EHUS, MPUMEHEHME N 3HaYeHMEe B MPUPOLE U XU3HM YeNoBeKa C
NCMNOJIb30BaHNEM CXEMblI.

OnpepensTb NOHbl aMMOHNA 1 hochaT-NOHbI B pacTBOpE C NCMOJIb30BaHNEM
Tabnnubl "XapakTepHble peakunn Ha KaTUOHbI U @aHUOHbI".

Ob6BACHATbL CYLWHOCTb 3KO0rnyecknx npobnaem, cBA3aHHbIX C HAXOXKAEHNEM
coeavHeHU a3oTa 1 hocdopa B OKpYy KakoLen cpeae.

MnaHnpoBaTb N OCYLWECTBNATb Ha NPaKTUKe XMMUYeCKe 3KCMePUMEHThI,
npoBoAUTbL HabnaeHWA, AenaTb BbIBOAbI MO pe3yfbTaTaM dKCNepMMeHTa.
CnepoBaTb nNpaBuiam 6esonacHon paboTbl B nabopaTopum Npu NCNosib30BaHMn

XMMUYECKON nocyabl n obopynoBaHuS.

Mpon3BOANTb BbIYUCAEHUA MO XMMUYECKUM YPABHEHUSM.

Ncnonb3o0BaTb NpuW BbIMNOJHEHUN YYebHbIX 3afaHNA TeKCThl y4ebHuKa,
CMpaBoOYHbIe MaTepuasbl (MEPUOANYECKYIO CUCTEMY XUMUYECKUX SNEMEHTOB
0. N. MeHpeneesa, Tabnnuy pacTBOPUMOCTM KMUCOT, OCHOBaAHUN N CONEN B
BOZE, DNEKTPOXNMUNYECKNIN pAS HanMpsXKeHNn MeTasnios).

Ncnonb3oBaTb NpKM BbIMOJHEHUN y4ebHbIX 3afaHni 1 B NpoLecce
NccrenoBaTeNbCKON AeATENbHOCTN HAayYHO-MONYSPHYIO INTepaTypy
XMMMNYECKOro CoAep>XaHunsa, cCrpaBoYHble MaTepuasbl, pecypcol MHTepHeTa
nocsie KOHCyAbTauum ¢ negarorom
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JNabopaTopHble OMbIThbI:

1. B3auMogencTeue cosiern aMMOHUSA C LWENOYbIO.
2. O3HakoMneHne ¢ obpasuamMm a3oTHbIX 1
hochopHbIX yaobpeHun.

MpakTnyeckasn paboTa:

Ne 10. MNMony4yeHne aMMunaka, nsyyeHue ero
CBOWCTB.

Bbiyuncneums
— MO YPaBHEHUAM XMMNYECKMX peaKunn

Tema 6. OO an
XapaKTrepuc-

TUKa XMMUYECKMUX
anemeHnToB IVA-rpynnsol.
Yrnepon u KpeMHUN U
UX coeauHeHus

(8 )

Yrnepoa, annoTponHblie mognpunkaumm (rpacuT,
asMas), pacnpocTpaHeHue B Mpupoae,
dum3myeckmne n xMmMnyeckme CBONCTBA.
Apcopbumns. KpyrosopoT yriepoga B npupoae.
Okcuabl yrnepoga, ux pusnyeckme

M XMMm4yeckmne CBONCTBa (B3ammoaencTeue c
MeTaJlslaMu, HEMeTasnamu,
*KOHUEHTPNPOBAHHOW a30THOM N CEPHOMN
KNCNOTaMn)*, nx OenCcTBne Ha XUBble
OpraHunsMebl, *nony4vyeHue* n NnpuMeHeHue.
*3konornyeckune npobnemsl, CBA3aHHbIE C
okcugom yrnepoga(lV); runoresa rnobanbHoro
MoTenJIeHNs KAMMaTa; NapHUKOBbLIA 3heKkT.*
YronbHasa KNcaoTa v eé conun, nx pusnveckmne n
XNUMUNYECKNe CBONCTBA, MoJIyYeHNE N
npumMmeHeHune. KavyecTBeHHas peakums Ha
KapboHaT-noHbI. *icnonb3oBaHne kKapboHaToB B
ObITY, MeanLMHE, MPOMbILLIEHHOCTH, CE/IbCKOM
X03amncTee.*

KpeMHun, ero gusnyeckne n xmmmyeckme
CBOWCTBa (Ha NpyMepe B3aUMOLENCTBUSA C
MeTajsislaMun 1n HeMmeTasiamu), *noayvyeHme un
NMPUMeHEeHNe B SNEKTPOHMKeE.*

*CoefnHeHNsA KpeMHusa B npupoge. Obwune
npeacTaBsieHnsa 06 okcmae KkpeMHuA(IV) n
KpeMmHuneson kncnote. CuamkaTbl, UX
ncrnosib3oBaHue B 6bITy, MeguunHe,
MPOMbILLUIIEHHOCTN. Ba)KHenLwmne cTtponTenbHble
MaTepuaJsibl: KepaMunka, CTeK0, LLleMeHT, 6eToH,
»xenesobeToH. MpobnemMbl 6e3onacHoro
NCMOJIb30BaHUSA CTPOUTESIbHbLIX MaTepnasioB B
NOBCEAHEBHOW XU3HU.* [LeMOHCTpauuu

Mopenu Kpuctananyeckmnx peLLIéTOK asiMa3a,
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O6BbACHATL 06LMe 3aKOHOMEPHOCTU B U3MEHEHUNN CBOMCTB 371IeMeHToB IVA-
rpynnbl N X COEQUHEHNI C YYETOM CTPOEHMSA UX aTOMOB.

XapakTepunsoBaTb PU3MHECKNE N XUMNYECKME CBONCTBA NPOCTbIX BELWECTB
yrnepona u KpeMHUs U NX CoeguHeHnn (OKCMO0B yrnepoaa, yrosbHom
KNUCNOTbl, KapboOHATOB, OKCUAA KPEMHUS, KPEMHNEBOW KNUCAOTbI, CUJINKATOB),
Cnocobbl UX NONYYEHUS, MPUMEHEHNE N 3HAYEHNE B MPUPOLE U XKN3HU
yesioBeka.

OnpepensaTb KapboHaT- U cunukaT-

NOHbI B pacTBope.

Ob6BACHATHL CYLHOCTb 3KONOrMYecKmnx npobaem, CBSA3aHHbIX C HAXOXXOEHNEM
YFNIEKUCIIOr0 rasa B OKpy>XaloLen cpege.

MnaHnpoBaTb U OCYLLECTBATb Ha NPaAKTUKE XMMUYECKNE SKCNEPUMEHTHI,
MpooanTb HabnwaeHNs, LenaTh BbIBOALI MO pe3ysbTaTaM dKCNepnuMeHTa nocse
npeaBapuTesibHon paboThbl.

CnepoBaTb Npasusiam 6e3onacHon paboTel B nabopaTopun Npu NCMob30BaHUN
XMMMYECKON nocyabl n obopynoBaHUS.

Mcnonb3oBaTb Npu BbINOJHEHUM Y4ebHbIX 3a4aHUN TEKCTbI y4ebHuKa,
CnpaBo4YHble MaTepuasnbl (Mepnoanyeckyro cucTteMy XMMNYECKNX 31eMeHTOB
0. N. MeHpeneea, Tabnnuy pacTBOPUMOCTM KMUCIOT, OCHOBAHUM N CONEN B
BOZE, NEKTPOXNMUNYECKNI pAL HaMPsSXKEeHN MeTaI0B) MOoCsie KOHCYbTauum
C neparorom.

Ncnonb3oBaTb Npu BbiNOHEHUM Y4ebHbIX 3ag4aHNn 1 B Npouecce
nccnepoBaTeNibCKoOM AeATENbHOCTU Hay4YHO-NONYAPHYIO nTepaTypy
XUMUYECKOro cofep)XaHus, cnpaBoyHble MaTepuanbl, pecypcbl MIHTepHeTa




rpagwuTa, Mosiekysbl pynnepeHa.

Ancopbumns pacTBOPEHHbLIX BELLECTB
aKTMBUPOBaHHbLIM yrném. MNMpoTmueoras.
BupeomaTepuanbl: cManKaTHas
MPOMBbILLIEHHOCTb.

Moaenn Mmonekyn opraHu4eCKux BeLLecTs.
JlabopaTopHble U NnpaKkTuYeckue paboTbl
NabopaTopHbIN onbIT: KayecTBeHHas peakuusa Ha
KapboHaT-noH. lNpakTuyeckne paboTbl:

Ne 11. MNMony4eHune yrnekncnoro rasa n nsyyeHue
€ro CBOWCTB.

Ne 12. PelwieHne skcrnepmMeHTasbHbIX 3a4a4 rno
Teme «HemeTannbli».

BbIYMC/IEHUA N0 YPaBHEHUAM XMMUYECKMX
peakumin

Pa3pen 2. MeTtannbl n nx coeanHeHma (20 v)

Tema 7. Obwiue
CBOMCTBA MeTaJlJIoB
(4 4)

ObLiasn xapakTepucTnka XMMmNYeCcKnx 3N1eMeHToB
— MeTasJIOB Ha OCHOBAHUN UX MOSIOXKEHUS B
lMepuogn4yeckom cucteme XMMNMYeCKNX 31eMeHTOB
0. . MeHpeneesa n cTpoeHnsa atomos. CTpoeHue
MeTansioB. MeTannm4yeckas CBsA3b U
MeTassin4yeckas KpucTaaanyeckasa pewéTka.
DNEeKTPOXUMUNYECKUIN PAL HAaNPs >KeHUN
MeTannoB. dusmyHeckne n XxMMmmyeckmne CBONCTBa
MeTaJi/iIoB (B3auMoLeencTBUe C KNCIOPOAOoM,
BOZOW, KMcnotamm). *ObLime cnocobbl noayvyeHuns
MeTannos.*

*ToHATNE 0 KOPPO3UK MEeTaJIJIOB N OCHOBHbIE
cnocobbl 3aWmnTbl 0T Koppo3uun. Cnnasbl (CTanb,
YyryH, Alopa loMUHUIA, BPOH3a), UX NpUMEHEHne
B 6bITY M NPOMbILLIEHHOCTK. *

I eMoHcTpauum

O3HakoMneHune c obpasuamum MeTaslIoB U
CMaaBOB, UX PU3NYECKNMUN CBONCTBaAMWN.
Mopenu Kpuctanandyecknx peéTtok MmeTansos.
BuoeomaTepunanbl: KOppo3ns MeTasoB.

JlabopaTopHbie U NpakTuYeckue padbotbl
NabopaTopHble OMbIThI:
O3HakoMieHue ¢ obpa3LamMu CniaBoB MeTaslJ1oB.
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PackpblBaTb CMbIC/T U3yYaeMbIX MOHATUA N MPUMEHATb 3TN NOHATUSA NpKU
OMMCaHNN CBONCTB BELLECTB N X NPEBPALLEHWIA.

O6BbACHATL 0bLMe 3aKOHOMEPHOCTU B U3MEHEHUN CBOWNCTB 3JIEMEHTOB-METasIJ10B
N NX COeAUHEHUNN C YY4ETOM CTPOEHMUSA X aTOMOB.

XapaKTepun3oBaTb CTPOEHNE MeTans0B, obLune purusnyeckmne n xmmmn4eckme
CBOWCTBa MeTaJoB.

XapakTepun3oBaTb obLime crnocobbl NoNyYeHUss MeTaslloB nocse
CTPYKTYpUpOBaHNA MaTepunana.

CnepoBaTb npaBuiam 6esonacHon paboTbl B nabopaTopum Npu NCNosib30BaHUN
XMMUYEeCKor nocyabl 1 06opynoBaHMS.

|_|pOI/IBBOJJ,VITb Bbl4NCNIeHNA MO XMMNYECKUM YpaBHEHUAM.

Mcnonb3oBaTb NpuY BbINOJHEHUM Y4ebHbIX 3a4aHUN TEKCTbI y4ebHMKa,
CnpaBoYHble MaTepuasbl (Mepnoanyeckyo cMcTeMy XMMNYECKNX d1EMEHTOB
0. N. MeHpeneea, Tabnnuy pacTBOPUMOCTM KUCOT, OCHOBAHUM N CONEN B
BOAE, SNEKTPOXNMUYECKNIN PAL HAMNPSXKEHNI METANNOB).

Mcnonb3oBaTb NpuU BbINOJIHEHUM Y4ebHbIX 3ad4aHNn 1 B Npouecce
NnccnenoBaTeNbCKON AeATENbHOCTN HAaYYHO-MONYSPHYIO INTepaTypy
XMMMNYECKOro Coaep XaHus, crpaBoyHbie MaTepuasbl, pecypcol MHTepHeTa
nocne npe,u,BapMTeanoPl KOHCYy/bTauunn C nenaroromMm




3aBUCMMOCTb CKOPOCTU peakumn MeTasnna
KUCIOTOM OT NpUpoAbl MeTasna.

BbluucneHus
MO YPaBHEHMAM XUMUNYECKNX pPeakL .

Tema 8. BaxHeunwuue
MeTasNibl U uUX
coeguHeHun

(16 4)

LLlenoyHble MeTannbl. [lonoxeHve B
Mepuogn4yeckom cucteme XMMNYECKNX SN1EMEHTOB
0. . MeHpoeneesa, CTpoeHMe aTOMOB.
Haxo)xpeHwne B npupone.

dusnyeckne n xmMmmyeckne cBONCTBa (Ha
npuMepe HaTpusa n Kanams). OKcnabl n
rMAPOKCUAbLI HaTPUA U Kanus. NpnMeHeHne
LLe/I0YHbIX MEeTasIoB N NX COeQUHEHWA.
LLleno4yHo3emMenbHble MeTansibl MarHUn n
KanbLMWn, CTpoeHne aTomMoB. NonoxeHne B
Mepuogn4yeckonm cucteme XMMNYECKNX 31eMeHTOB
0. . MeHpoeneeBa. HaxoxxaeHue B npupogje.
dunsnyeckne n xmMmmyeckmne CBONCTBA.
BaxkHenwmne coegnuHeHns Kanbumsa (okcua,
rMapoKcua, conmn). *KECTKOCTb BOAblI U Crocobbl
eé ycTpaHeHunsa.*

AntoMuHun. MonoxxeHune B MNMepuognyeckomn
cucTeMe xmMmunydeckmnx snemeHTos . U.
MeHpeneeBa, cTpoeHne aToMa. HaxoxxgeHue B
npupope. dnsn4eckme n XxMmMmmnyeckme CBOMNCTBA.
AMdoOTepHble CBONCTBa OKCUAa U rMApPOKCMAa.
Keneso. NonoxeHne B Nepnoanyeckonm cncreme
XnuMuyeckmnx anemeHTos . . MeHpeneesa,
CTpoeHune aToMa. HaxoxxaeHue B npupoae.
dusnyeckne n xmMmmyeckme ceoncTea. Okcuabl,
rngpokcmnabl 1 conn xenesa(ll)

n xene3a(lll): cocTta, CBONCTBa U MoJ1y4YeHme.

JdeMoHcTpauum

B3anmofencTeme HaTpus C BOOOMN.

OKpalumBaHMe NJaMeHn NoHaMn HaTpuUs N Kanus.
OKpalunBaHue nNaamMmeHn noHamm Kanbums.
B3anmopgencrtemne okcnaa KanabLms ¢ BOOON.
BupeomaTepunanbl: ropeHune xenesa B Kucaopone
M XJsiope.

JlabopaTopHble U NpakTuyeckue paboTbl
JTabopaTopHble onbIThl:
O3HakoMsieHMe ¢ obpasuamMu antoMUHUS N ero

Ob6bACHATL 06LMe 3aKOHOMEPHOCTU B USMEHEHUW CBONCTB 3/1IeMEHTOB-MEeTaJ/10B
B rpynmnax u nx cCoeguHeHnn c y4€ToM CTPOEHMSA UX aTOMOB.

XapakTepunsoBaTb (hU3NHECKUE N XUMNYECKMNE CBONCTBA MPOCThIX BELLECTB
MeTasJIoB N UX coegnHeHnn (OKCMA0B, r’MAPOKCUAOB, COJIEN) C OMOPON Ha CXeMmy,
cnocobbl X NoyYeHUs, NPUMEHEeHNE N 3Ha4YeHne B NPUPOAE U XKU3HU YeNoBEKa.

Pacno3sHaBaTb C MOMOLLLIO Ka4eCTBEHHbIX PeaKLU NOHbI MeTa10B (MarHus,
aNIlOMUHUSA, UMHKA, XKene3a, Mean) ¢ UCnonb3oBaHmeM Tabnumubl "XapakTepHble
peakumn Ha KaTUOHbI".

MnaHnpoBaTb N OCYLLLECTBAATb Ha MPAKTUKE XUMUNYECKMNE SKCMEePUMEHTHI,
npoBoauTb HabnwaeHns, fenaTb BbIBOALI MO pe3y/ibTaTaM 3KCMepuMeHTa.

CnepoBaTb npaBuiam 6e3onacHoi paboTkl B nabopaTopuu Npu NCMNob30BaHNN
XUMUNYECKOM nocyabl 1 0bopynoBaHus.

Mpon3BoANTb BbIYUCIEHUS N0 XUMNYECKUM YPaBHEHUSM.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C OMOPON Ha
nHopmaumio n3 y4ebHrKa 1 CrpaBoYHbIX MaTepuanos, FPaMOTHO
NCMNOJIb30BaTb M3YYEeHHbIN NOHATUNHBIN annapaT Kypca XUMUW.

Ncnonb3oBaTb NpuM BbIMOAHEHUN y4ebHbIX 3afaHuiA 1 B npoLecce
nccnenoBaTeNbCKON AeATENbHOCTN HAaYYHO-MONYSPHYIO INTepaTypy
XMMMNYECKOro coaep>XaHus, crpaBoyHbie MaTepuasbl, pecypcol MHTepHeTa
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CnJaaBoB.
AMdoTepHblie CBOMCTBA MMAPOKCUAA allOMUHUS.
KayecTBeHHble peakuynm Ha NOoHbI XXenesa.
MKECTKOCTb BOAbI N MeTOAbl €€ yCTpaHeHUs.
MpakTnyeckne paboThbl:

Ne 10. PewleHune 3kcnepMeHTasibHbIX 3a4a4 No
Teme «MeTannbl».

BbluucneHun
Mo ypaBHEHUSAM XUMUYECKNX PEAKLUN

Pazpen 3. MNepBOHavasbHble XMNYECKNE NOHATMA 06 opraHnyYeckux sewtectsax, 104

Tema 9. NepBoHaYanbHble Obwme npeacTaBneHns o6 ocobeHHocTax | OOBACHATL NPUYMHBLI MHOrO06Pa3Ms BELLECTB, MINIOCTPMPOBaTL B3aMMOCBS3b
XUMUYECKMe NoHATUSA 06 COCTaBa U CTPOEHNS OPFraHMYECKUX COeanHeHU HEeopraHNYeCcKnx COeaNUHEHUN yriepoaa U OpraHNyYecknx BeLLecTB Nosa
OpraHuYyeckunx BeLlecTBax PYKOBOACTBOM Yy4uTeENS.

O6bACHATL yc/10BMS 6€30NacHOro NCNob30BaHUS BELLECTB Y XMMUYECKUX
peakuun B 6bITy.

yrnepona (MeTaH, 3TaH, 3TWIEH, aUETUNEH, | XapakTepu30BaTh POJb XUMUM B Pa3inyHbIX Chepax AesTeNbHOCTY o Aeil,
3TaHON, TNULEPWH, YKCycHas KucnoTa). *Ux OCHOBHbIe BellecTBa 1 MaTepualibl, MPUMEHsAEeMble B XXU3HWN COBPEMEHHOIO
COCTaB U XMMMYeckoe cTpoeHune. Knaccudumkaums YyesioBeka.

yrnepoaa. [MepBoHa4anbHbIE NOHATNA 06
opraHm4YeCcknx BeulleCcTBax KaK O coegunHeHnax

opraHmn4YecKmnx BellecTB.* MoHATHe (0]
6ronornyecku Ba>XHbIX BellecTBax: Xunpax,
6enkax, yrnesogax — W UX POJIN B XWU3HU
qyenoseka. *MaTepmaanoe eanHCTBO

OpraHn4yecknx N HeopraHMYeCcKnx coeanHeHunn.*
MprpoaHble NCTOYHUKWN Yr1eBoA4opoaoB (yrosb,
MPUPOAHbLIN ra3, HedTb), MPOAYKTbI NX
nepepaboTku, ux posb B ObITY 1
MPOMbILLIIEHHOCTN.

Paspen 4. OGobuienue marepuana no kypey «Heopranuueckas xumus» (4 4)

Tema 10. Xumus u HoBble MaTepuasbl U TexHosoru. Bewectsa un XapakTepun3oBaTb POJIb XMMUN B PA3JINYHbIX Chepax AeaTesibHOCTU JIAeN,
OKpyKarolias cpena, 14 MaTepuaJsibl B MOBCEAHEBHOM XN3HN YenoBeKa. OCHOBHble BellecTBa U MaTepualsibl, IpUMeHAEMbIE B XXU3HWU COBPEMEHHOIO
Xvmunsa v 3poposbe. besonacHoe ncrnosb3oBaHne YyeJsioBeKa.
BELLECTB U XMMUYECKNX peakuuin B BbITy. . O6bACHATL ycnoBusa 6€30MacHOro NCnosib30BaHMs BELWECTB N XUMUYECKNX
OCHOBbI 5KO10rN4YeCcKom rpaMoOTHOCTU. peakuun B 6bITy
XuMunyeckoe 3arpsisHeHne oKpy>KatoLen cpeabl AHann3nNpoBaTb N KPUTUYECKN OLEeHUBaTb NMHMOPMALIUIO O BJANAHUMN
(NpepenbHO gonycTMMasn KoOHUEeHTpaums NPOMBbILLJIEHHOCTH, CEJIbCKOr0 X03ANCTBa, TPAHCNOPTa M AP. HA COCTOsAAHME
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BewecTB — MAK). OKpy>KaloLlen cpenbl.
Ponb xmMunun B pelleHnmn sKonornyecknx npobnem | YMeTb oka3biBaTb MNEPBYIO MOMOLLb NPUN XUMUYECKUX OXKOrax N OTPaBJ/IEHUSIX.
MpuHUMaTb y4acTure B 06Cy>xaeHUN NPobNeEM XUMNYECKOW N SKOJSIOMMYECKON

0606LLeHMe MaTeprasna Mo | O6obLLeHre U cucTeMaTU3aLmMs No Kypcy HarMpaB/IeHHOCT, BbICKa3blBaTb COGCTBEHHYIO nosuLmio no npobneme un
Kypcy «HeopraHuyeckas «HeopraHnyeckas xumusi» npeafaraTb BO3MOXXHbIe NMyTW €€ peLleHnsac onopo Ha UHGopMaLuio 13
XUMMs», 34 y4yebHMKa 1 crpaBoYHble MaTepuansl, pecypcel IHTepHeTa

Mpn paspaboTke paboyei NporpaMmmbl B TEMAaTUYECKOM MIAHUPOBAHUKN O0J/KHbI OblTb Y4TEHbl BO3MOXXHOCTWN UCMOJIb30BAHNS 3JIEKTPOHHbIX
(undpoBbIX) 0bpasoBaTesIbHbIX PECYPCOB, ABAAKOLIMNXCA YY4eOHO-MeTOANYECKMMX MaTepuanamMmm (MynbTUMeauiHble NporpamMMmbl, 3NEKTPOHHbIE
y4eOHUKN W 3afavYHMKWN, 3SNEKTPOHHble 6ubAnoTeEKN, BUPTyasibHble nabopaTopun, WrpoBble MPOrpamMMbl, KOIEKUUM LMEDPOBbIX
obpa3oBaTesibHbIX PECYpPCOB), WUCMNOJIb3yeMbiMU 0151 0Oy4eHMs W BOCNUTAHUS pPa3/INYHbIX TPynn noJjib3oBaTesie, npencTaB/ieHHbIMU B
3NEeKTPOHHOM (UMdpPOBOM) BUAE U peanusyWMMN  OnAaakTUdeckne BO3MOXHOCTM WKT, coaep)xaHuMe KOTOPbIX COOTBETCTBYET
3aKoHogaTenbLcTBy 06 obpazoBaHuN.
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