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[HOACHUTEJIbHAA 3AIINCKA

[IpumepHast paboyasi mporpaMma Mo XUMHUH sl 00yHaIOIIUXCS C 3a7EPIKKOM
ncuxuyeckoro pa3putus (nanee—311P) Ha ypoBHE OCHOBHOTO 001er0 00Opa3oBaHUs
COCTaBJICHa B  COOTBETCTBUU  C denepanbHbIM  TOCYAApCTBEHHBIM
o0pa3oBaTeIbHBIM  CTAHJIAPTOM OCHOBHOro oOmiero o6OpazoBanus (IIpuxas
Munnpocsemenuss  Poccunm ot 31.05.2021r.  Ne287  ,3apeructpupoBaH
MunucrepctBoM toctuunu Poccuiickoit @enepanuu 05.07.2021r., per. HOMEp
64101) (manee — OI'OC 0OO0O), IlpumepHOil ananTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMoOil OCHOBHOTO OOIIEro 00pa3zoBaHusi 00YUYaIOIIUXCS C
3ajiepkkoit ncuxuyeckoro pazsutus (ganee — [TAOOIT OOO 3I1P), IlpumepHoii
paboueit mporpaMMbl y4eOHOT O IpeIMETa

«Xumusi» (6a30BbIid  ypoBeHb), I[IpuMepHO#l mporpammoil BOCHUTaHUSA
oOydaromuxcs MpU TOJYYEHUH OCHOBHOTO oOOHIero oOpa3oBaHUsA, C Y4YE€TOM
pacnpeieNIeHHBIX M0 KJlaccaM MPOBEPsieMbIX TpeOOBaHUI K Pe3yJIbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs U
AJIEMEHTOB COJIEpXKaHUsl, MPEICTABICHHBIX B YHHUBEpPCAIHLHOM KoIU(]HUKATOpE MO
xumuy, KoHuenuuu mnpenomaBaHusi y4eOHOro nmpeamera «XUMHUA», B
o0pa3oBaTeIbHBIX OpraHu3aIusIX PO, peanu3yonmx OCHOBHbIE
o01reo0pazoBaTeabHbIe MPOTPAMMBI.

Ob6mas xapakTepucTuKa y4e0HOro npeamera « XuMus»

VY4eOHbiit penMeT «XuMUs BXOIUT B MIPEAMETHYIO 00JaCTh

«ECcTecTBEHHO Hay4Hble NpeAMETh». B cHcTeMe ecTeCTBEeHHOHAy4YHOTO
o0Opa3oBaHus XUMUS KaK YU4eOHBIH MpeaMeT 3aHMMaeT BaKHOE MECTO B MO3HAHUU
3aKOHOB MPUPOBI, (HOPMUPOBAHUM HAYYHON KapTHUHBI MUPA, CO3JaHHH OCHOBBI
XUMHYECKUX 3HAHUW, HEOOXOAMMBIX IS TIOBCEIHEBHOW JKW3HH, HABBIKOB
3I0pOBOTO M 0€30macHOro JUisi 4YejoBeKa M OKpYKawIlel ero cpeasl oOpaza
KU3HH, a TAK)KE B BOCIUTAHUU SKOJIOTMUYECKON KYJIbTYPBHI.

VYcehnemHocTh W3y4eHHs] XHMHUU CBA3aHA C OBJAJACHUEM XUMUYECKUM
S3BIKOM, COOJNIOJIeHNEeM TpaBwi Oe30macHON paboOThl TPH  BHITIOJHEHUU
XUMHYECKOTO HSKCIEPUMEHTA, OCO3HAHMEM MHOIOYMCIIEHHBIX CBSI3€M XUMHHU C
OPYTUMU IIPEIMETAMHU LIKOJIBHOIO Kypca.

[Iporpamma BkIIOYaeT B ce0si OCHOBBI HEOPTaHMYECKOW W OPTaHMYECKOU
xumuH. ['TaBHOW wueel MporpaMMbl SIBISIETCS CO3[aHuMe 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHUHN MO XUMHH, BRIPAXKEHHBIX B (OpME, COOTBETCTBYIOIIEH BO3PACTY
00y4JarommXcs U UX 0COOBIM 00pa30BaTEILHBIM TOTPEOHOCTSIM.

B coxmepxanum [aHHOTO Kypca NPEACTaBIEHbI OCHOBOIIOJATAOIINE
XUMHUYECKHE TEOPETUUYECKHUE 3HAHUSI, BKIIOYAIOIINE U3YUEHNE COCTABA U CTPOCHUS
BEIIECTB, 3aBUCHUMOCTHM HX CBOWCTB OT CTPOCHHS, MNPOTHO3UPOBAHHE CBOMCTB
BEIIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTENM XHUMHUYECKUX NPEBPALICHUNA U IIyTEH
YIPABICHUS MU B LENSAX MOTYYEHUS BEIIECTB U MATEPUATIOB.



TeopeTuueckylo OCHOBY H3YyYECHHS] HEOPTaHMYECKOM XWMHH COCTaBIISIET
aTOMHO-MOJIEKYJsipHOEe yueHue, [lepumomuueckunn 3axkoH .M. MenneneeBa c¢
KpaTKUMHU CBEJCHUSIMH O CTPOCHMM aTOMa, BHJAAX XUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEaKIIUi.

B wu3ydyeHum Kypca 3HaUMTENlbHAas pPOJIb OTBOJUTCS XUMHUYECKOMY
AKCTIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX U JIa0OPaTOPHBIX PabOT, OMUCAHUIO
pe3yJIbTATOB YYEHUUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUI0O HOPM U IpaBUI
0e3omnacHoi paboThl B XUMHUUYECKOHN 1a00paToOpuu.

Peanuzanusa gaHHOM mporpamMMmbl B Iporiecce OOYyYEeHHsS TO3BOJUT
obOyyaromumcsi ¢ 3[1P ycBOUTH KITIOYEBBbIE XUMUUYECKHE KOMIIETEHIIUU U TOHSTh
POJIb ¥ 3HAYEHNE XUMUHU CPEJIU PYTUX HAYK O TIPUPOJIC.

N3yuenue xumuu cnocoOCTBYyeT (OPMUPOBAHUIO Y O0YHAIOUIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHMIO OOIICHAYYHBIX METOJOB (HAOIIOJICHHE, U3MEPECHUE,
AKCTIIEPUMEHT, MOJIEITUPOBAHUE), OCBOCHUIO MPAKTHYECKOTO MPUMEHEHUSI HAYYHBIX
3HaHUH, OCHOBAHHOTO HAa MEXIMPEIMETHBIX CBS3AX C npeaMeramu « OKpyKaronui
mup», «duszuka», «buonorus», «l'eorpadus», «Marematuka» u G(HOpPMHUPYET
KOMIIETCHI[UH, HEOOXOAMMBIC i TPOJOJDKEHHS oOpa3oBaHUsT B 00JacTu
€CTEeCTBEHHBIX HaYK.

N3ydenne xumuu CcnocoOCTBYeT pa3BuTHO y oOyuarmmuxcs ¢ 3[1P
POCTPAHCTBEHHOTO BOOOpakeHUs, (PYHKIIMOHATBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKU AHAIM3UPOBATH WH(GOPMAIINIO, MPEICTABICHHYIO B
pasnuuHbIX (GopMax. 3HAYUMOCTH TpeAMeTa MJisi Ppa3BUTHS  KU3HEHHOU
KomreTeHIun obyvatomuxcs ¢ 3[IP  3akimrouaercs B YCBOGHHHM OCHOBBI
XUMHYECKUX 3HAHUW, HEOOXOJMMBIX I TOBCEIHEBHOM KU3HU;, HABBIKOB
3I0pOBOTO M 0e€30macHOro JUisl 4YejJoBeKa M OKpYKawllel ero cpeasl oOpaza
KU3HU; POPMUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpakaet cofepkanne o0ydeHUs MPEIMETY« XUMHUS» C YIETOM
0co0BIX OOpa3oBaTeNbHBIX MOTpeOHOCTEeN oOyuarommxcs ¢ 3IIP. Onagenue
y4EOHBIM TPEAMETOM «XUMHUS» MPEACTABIACT OMNPEACICHHYIO TPYIHOCThH IS
obygaromuxcs ¢ 3[IP. Dro cBA3aHO ¢ OCOOCHHOCTAMU MBICITUTEIBHOMN
JESTEIBHOCTH, TEPUOJANYCCKUMHU KOJICOAaHWSAMH BHUMAaHHS, MajbiM O00BEMOM
MaMATH,  HEIOCTAaTOYHOCThIO  0Omiero  3amaca  3HAHWUW,  TOHMKEHHBIM
MMO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jlist ipeo1oNieHnst TPYJAHOCTEH B M3YYCHHHM y4eOHOTO MpeaMeTa «XHUMHUS
HeoOXonuMa ajanrtanus o0bemMa M XapakTepa y4eOHOTO Marepuana K
MMO3HABATEIbHBIM BO3MOXHOCTSIM JaHHOM KaTeropuum OOy4YarolUXCs, Y4YeT HX
OCOOCHHOCTEW pa3BUTHUA: HCIOJIB30BAHUE QJITOPUTMOB, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBA3EH, TOCTENEHHOE YCI0KHEHUE N3YyYaeMOro MaTepHania.

[Ipy u3yueHHn XWMHUU HEOOXOAUMO OCYILIECTBIISITh B3aUMOJEHCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuidi  Marepuanl pPEKOMEHAYETCS  M3y4daTb B HpoLecce
MPAKTUYECKON JeATeNbHOCTA. BO3MOXKHO BBIJCICHUE OTACIBHBIX YPOKOB Ha
pelleHue 3a7ad B CBA3U CO CIIOKHOCTBIO aHaiu3a TekcTa oOydaromumucs ¢ 3I1P.
OpraHnueckoe €OUHCTBO NPAKTUYECKOM U MBICIUTEIBHONW  JIESITEIbHOCTU



oOy4Jaromuxcs Ha ypoKax XMMHUHU CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOEHUIO Oa3UCHBIX XMMHYECKUX 3HAaHUW M yMeHud. Ocoboe BHUMaHUE IpHU
W3YYEHUN XUMUU YACISIETCS U3YYEHHUIO «CKBO3HBIX» MOHATUN U (HOPMHUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MaTepHaIa.

Hean u 3apa4n u3y4yeHus y4eOHOro npeamera « XuMHusD»

Obwue yenu W3ydeHHUs y4eOHOTO mpeaMera «XHUMHs» MpPEICTaBICHbI B
[IpumepHoii paboueil mporpaMme OCHOBHOro obOmero oOpasoBanus. OHu
aKTyaJIU3UPOBAHBI C YYETOM HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOT'O OOIIETO
oOpa3oBaHus, HANpPABIEHHOCTH OOy4YeHUSI Ha pa3BUTUE U CAMOpPa3BHUTHE
JUYHOCTH, (popMupoBaHuEe €€ UHTEIJIEKTa U 001Iel KyabTypbl. OOydueHre YMEHHUIO
YUUTBCA U MPOJOKATh CBOE 00pa3oBaHUE CAMOCTOSITEILHO B HACTOSIIEE BpeMs
ABJIAETCS OJHOW M3 BaXXKHEMIIUX (PYHKIUN y4yeOHBIX MPEIMETOB, B TOM YHUCIE U
«XuMUNY.

st oOyuaromuxcs ¢ 311P, Tak ke, Kak ¥ JJIsi HOPMaTUBHO Pa3BUBAIOIINXCSA
CBEPCTHHKOB,  OCBAaMBAIOUIMX OCHOBHYIO  OOpa3oBaTEelbHYIO  IpOrpammy,
JOMHUHHPYIOIIEEe 3HaYCHUE TPUOOPETAIOT TaKue yeiu, Kakx:

= dbopMHUpOBaHUE HMHTEIJIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
COTPYIHUYECTBY,  CAMOCTOATEIbHOMY  TPHUHATHIO  pelIeHu#, CHnocoOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

= HAIPaBJICHHOCTh OOYYEeHHs Ha CHCTEMAaTHYeCKoe NPHOOIIeHHE
y4YalIuxcsi K CaMOCTOSITEIbHOM T03HABATEIbHOM JESTENIbHOCTH, HAYYHBIM U
NPAKTUYECKUM METOJaM TO3HaHUsA, (OPMUPYIOINIMM MOTHUBALIMIO U DPA3BUTHE
CIOCOOHOCTEN K XUMUU;

= oOecrieueHue yCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
OoOydJaromMMHCS  OMbITa  pa3HOOOpa3HOW  JEATEIbHOCTH,  IO3HAHUS |
CaMOTIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIINM), HWMEIOIUX
YHUBEPCAJIbHOE 3HaYEHUE JJI PA3INYHBIX BUJIOB JCSITEILHOCTH;

= dbopMupoBaHUE YMEHUW  OOBICHATH M  OICHUBATh  SBJICHUS
OKPYXAaIOIIEro MUpa Ha OCHOBAHWUHU 3HAHUU M OMBITA, MOJYYCHHBIX MPU U3YUCHHUH
XUMHH;

= dopmupoBaHue y O0O0y4yarOUIMXCSi TyMAaHUCTUYECKHX OTHOUICHMH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKUX 3HAaHUH U1 BBIPAOOTKH 3KOJOTHYECKH
1eJIeCO00pa3sHOro MOBEIEHUS B OBITY MU TPYAOBOM JEATENBHOCTH B LENIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

. pa3BUTHE MOTHUBALIMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHMS OOIIEYEIIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpo¢uis U HAmpaBICHHOCTU AajbHEHIIEro
0o0yJeHHUS.

Kypc HampaBien Ha penieHue CIenyomux 3a0ay, 00eCneunBarolInX
peanu3anuoo JUYHOCTHO-OPUEHTUPOBAHHOIO M JI€ATEIBHOCTHOIO IOAXOAOB K
oOydyeHuto xumuu oOyyatomuxcsi c¢ 3[IP Ha ypoBHEe OCHOBHOro 0OIIETO
0o0pa3oBaHuUs:

. (opmHpoBaHUE NEpBOHAYAJIbHBIX CUCTEMAaTU3UPOBAHHBIX



HpCI[CTaBJ'IeHI/Iﬁ 0 BCIICCTBAX, UX IPCBPALICHUAX U IMPAKTHYCCKOM IIPUMCHCHHH,
OBJIAJACHHUC MOHATUNHBIM anmnaparoM 1 CMMBOJIMYCCKHUM A3bIKOM XUMUH,

o OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak
o0JacTM ~ COBPEMEHHOI'O0  €CTECTBO3HAHMS,  XMMHYECKUX  IpeBpalleHUM
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB KaK OCHOBBI MHOI'MX SIBJICHUM KUBOU U
HEXUBOW MPUPOJIbI; YIIIYOJIEHHE MPEACTaBICHUM O MaTepuaJbHOM €IMHCTBE
MHUpA;

o OBJIaJICHUE OCHOBAMHM XHWMHUYECKOH TPaMOTHOCTH: CIOCOOHOCTBHIO
aHAIM3UPOBATh U OOBEKTUBHO OLEHWBATH >KU3HEHHBIE CUTYyallMH, CBSI3aHHBIE C
XUMHEH, HaBbIKaMU 0€30I11acHOro oOpalleHHsl ¢ BEUIECTBAMU, HCIOJIb3YEMBbIMU B
IIOBCETHEBHOM JKU3HMU; YMEHHMEM AHAIM3UPOBATH U IUJJAHUPOBATH JKOJIOIMYECKHU
0e30macHOe MOBEJEHUE B LIESAX COXPAHEHHUS 3[J0POBbS U OKPYKAIOILIEH CPEebl;

= dbopMHUpOBaHUE YMEHHI YCTaHAaBJIMBATh CBSA3M MEX]Y peajbHO
HA0JII01aeMbIM M XMMUYECKUMH SIBICHUSMH U TPOLIECCAMH, MPOUCXOIAIIUMU B
MUKPOMHUPE, OOBICHATh MPUYMHBI MHOT0O00pa3usi BEIIECTB, 3aBUCUMOCTh HX
CBOWCTB OT COCTaBa U CTPOCHHUsI, & TAKKE 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT
HX CBOMCTB;

= NpUOOPETEHNE OMNBITA UCIOJIBb30BAHUS PA3IIMYHBIX METOJIOB U3YUCHHUS
BEIIECTB, HAONIONCHMS 32 MX MPEBpAIICHUSMU TMPU MPOBEACHUM HE CIOKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C UCIOJIB30BAHUEM JaOOPATOPHOTO 000PYI0BAaHUS U
puoopoB;

- (opMupoBaHUE NPEICTABICHUN O 3HAYEHUU XMMHMYECKON HayKu U
pEIIEHUH  COBPEMEHHBIX  JKOJIOTMYECKMX MpobseM, B TOM 4YHCIE B
NpEJOTBPAIEHUN TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTacTpod.

OcoOenHocTH 0TOOPA U AJANTAIMU Y4e0OHOI0 MATEPHAJIa N0 XUMHH

OG6yuenne ydeOHOMY TIpeaMeTy «XUMHSI» HEOOXOJMMO CTPOUTHh Ha
CO37aHUM ONTHUMAJIbHBIX YCIOBHM MJII YCBOGHHUS MPOrPaMMHOTO MarepHuaa
oOyuarommumucs ¢ 3I[IP. bonbiioe BHMMaHWE MODKHO OBITH YIEIECHO OTOOPY
yu4eOHOro MaTephajlia B COOTBETCTBUU C MPUHIUIIOM JOCTYIIHOCTH TIpH
coxpaHeHuHu oO0miero 6a3oBoro ypoBHs. OH JOJDKEH IO COJEPKAHUIO M 00BEMY
OBITH aanTUPOBAaHHBIM 17151 oOy4atomuxcs ¢ 3[1P B cooTBeTcTBUM ¢ MX OCOOBIMH
oOpa3oBaTeabHBIMH TTOTpEeOHOCTIMU. CrietyeT 00JerduTh OBIAJCHUE MATEPUATIOM
obyuaromumucss ¢ 3[IP mocpenctBoM €ro  JE€TaJbHOTO OOBSCHCHHS C
CHUCTEMAaTHUYECKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM B IPUMEHEHUU 3HAHUU
C WCIOJIb30BaHMEM TPHEMOB aJITOPUTMHU3AIMN U BU3YAIBHBIX OMOpP, OOYYCHHS
CTPYKTYPHPOBAaHUIO MaTepuaa.

bonpmoe 3HaueHwe sl TOTHOIIEHHOTO YCBOGHHS Y4eOHOTrO Marepuaa
MMEET OTIopa Ha MEKITPEAMETHBIE CBSI3H BOTIPOCOB, U3YYaeMbIX B IAHHOM Kypce, €
TaKUMU ydeOHbIMH mpeaMeramu kKak «['eorpadus», «®Pusuka», «buonorus».
[To3Bomsisi paccMaTpuBaTh OAMH W TOT K€ yUEOHBIM MaTepHall ¢ Pa3HBIX TOYEK
3peHUs, MEXKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €T0 JIyYIIeMY OCMBICIICHHIO,001e¢e
MIPOYHOMY 3aKPETUICHHUIO TIOJYYCHHBIX 3HAHUN U IPAKTHIECKUX YMEHUH.

[Ipy moAroTOBKE K  ypOKaM  YYHTENb JOJDKEH  MPEeIyCMOTPETh



dbopmupoBaHue y o0yJarouiuxcs yMEHUM aHaIu3upoBaTh, CPaBHUBATH, 0000IATH
M3ydaeMblii MaTepuall, IUIAHUPOBATH MPEACTOSIIYI0 paboTy, OCYIIECTBISTh
CaMOKOHTPOJIb.

HeoOxonuMo  MOCTOSHHO — CHEAMTH 32  IPABWIBHOCTBIO  PEYEBOTO
odopmiieHHs BbICKa3biBaHUi oOy4vatomuxcs ¢ 311P.

B cBA3u ¢ 0COOEGHHOCTSMU NOBEACHHUS U JEATEIBHOCTH OOYYAIOMIMXCA C
3IIP (pacTOpMOXEHHOCTb, HEOPTraHU30BAHHOCTH) HEOOXOIUM CTPOKAUIIHIA
KOHTPOJIb COONIIOACHUS TpaBWJI TEXHUKM OE€30MaCHOCTH TMpU MPOBEACHUU
1ab0paTOpHBIX PabOT B XMMHUYECKOM KaOMHETE.

IIpumepHbIe BH/bI HesATeJIbHOCTH o0y4yarommxcst c 3I1P,
00ycJIOBJIEHHBbIE  0COOBIMH  00pa30BaTeJIbHbIMM  TNOTPEOHOCTSAMHM U
o0ecrieYnBAKOIIIHE OCMBICJIEHHOEC OCBOEHHE COMEP:KAHMM O00pa30BaHUA IO
npeameTy «XuMmus»

Conepxanue BUJIOB JiesTesibHOCTH oOydaronuxcsi ¢ 3[1P Ha ypokax xumuu
ompenenseTcss MX OCOOBIMH 00pa3oBaTeNbHBIMM MOTpeOHOCTAMH. [lomMumo
mupoko ucnoibdyemMbix B OOII OOO o6mux ais BceX OOydYaronIuxcsi BHJIOB
JEATeIbHOCTH CIICIYET YCUJIUTh BHUJBI JACATEIBHOCTH, ClCU(UYHBIC I TaHHOU
KaTeropuu  oOydarmmuxcs, i  00ECIeUYeHHS OCMBICICHHOTO  OCBOCHUS
cojiep>kaHusi 00pa30BaHUS MO TPEAMETY: YCHICHHE MPEAMETHO-TPAKTUICCKON
NEATEIBHOCTA C AaKTUBU3AlMEH CEHCOPHBIX CHUCTEM; YEPEIOBAHHE BHUJOB
NEATEIBbHOCTH, 3a JCHUCTBYIOIIUMX PA3JWUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
Marepuaia C ONOpOM Ha aJIrOPUTM; «IOIIArOBOCTH» B HM3YYEHUM MaTepuUala;
UCITIOJIb30BaHHUE JIOTIOJHUTEILHON BU3yaIbHON OMOpPHI (IUIaHBI, 00pa3Ilbl, CXEMBHI,
mabJIoHbI, onopHble Tabmuubl). s pasButus y obOyuarommxcs ¢ 3[IP ymenus
JenaTh  BBIBOJBI, (OPMUPOBAHUS TPAMOTHOTO PEYEBOTO  BBICKA3BIBAHUS
HE0OXOAMMO HCIIOJI30BaTh OMOPHBIC coBa U Kiuine. Oco00e BHUMAHHE CIICTyEeT
yACIUTh OOYUCHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTABICHUE PUCYHOUHBIX U
BepOAIBHBIX CXEM, COCTABJICHHE TaOJHWI, COCTaBJICHHWE KIAacCHU(PUKAIIUU C
0003HAaYCHHBIMU OCHOBAaHHMSIMH JUIs  KJacCH(UKAMK W  HAINOJHEHHE HUX
MpUMepamMu U JIp.

[IpumepHas TemaTuyeckas M TEPMHUHOJIOTMYECKAs JICKCUKA COOTBETCTBYET
OOII 0O0O0.

Hnst obyuatomuxcst ¢ 3[IP cymecTBeHHBIMU SIBISIOTCS MPUEMBI paOOThI C
JEKCUYECKUM MaTtepuajioM mo mnpeamery. [IpoBoauTcs cnernuanbHas paboTa IO
BBC/ICHUIO B aKTHBHBIN CJI0Baph 00YyUYaIOIMIMXCS COOTBETCTBYIOMICH TEPMHHOJIOTHH.
N3yyaemple TEpMHUHBI BBOJISATCS Ha TMOJHUCEHCOPHON OCHOBE, 00s3aTeIbHA
BH3yalIbHasl TMOJJIEP)KKA, alTOPUTMBI PaOOTHI C OMNPEIASICHUEM, OMOPHBIC CXEMBI
JUISL aKTyaTu3aiiid TePMUHOJIOTHH.

MecTto yueOHOro npeamMera « XMMHUsD> B Y4eOHOM IJIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYAApPCTBEHHBIM O00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO 00I1Iero o0pa3oBaHusi y4eOHBIN npeaMeT « XUMHUSI»BXOIUT
B IpeAMeTHYI o00nactb «EcTecTBeHHOHaydHble NPEAMETH) U SIBIAETCS



00s3aTEeNbHBIM ISl U3yUYEHHUS.

VY4eOHbIM MJIaHOM Ha €€ U3ydeHue oTBeAeHO 136 yyeOHbIX YacoB — 0 2 U B
HeJemo B 8 1 9 Kitaccax COOTBETCTBEHHO.

Copeprxanue yueOHOro npeaMera « Xumus», npeacraBieHHoe B [lpumeproit
paboueit mporpamme, cootBeTcTByeT PI'OC OOO, pa3zpaboTaHO € y4yeTOM
[IpumepHOli OCHOBHOI 00pa3oBaTE€NbHON MPOrpaMMbl OCHOBHOI'O  OOILETO
oOpa3oBaHusg TO Yy4yeOHOMY HpeIMeTy «XHUMHs», COOTBETCTBYET IIlpumepHoii
aJanTHPOBAaHHOM OCHOBHOW 00pa3oBaTEIbHON MpOrpaMMe OCHOBHOIO OOIIETro
00pa3oBaHus 00YYAIOIIUXCS C 3a/IEPKKOM MICUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «XUMUWS»

9 KJIACC

BemecTBO U XUMHYECKAsl peaKLMS.

[Tepuonnueckuii 3akoH. llepuoguueckas cucremMa XUMHUYECKUX JIEMEHTOB
JI.N.MenneneeBa. CtpoeHre aTomMoB. 3aKOHOMEPHOCTH B HM3MEHECHUHU CBOWCTB
XUMHUYECKUXDIIEMEHTOBIEPBBIXTPEXIICPUOIOB,KAIUS, KATBIIUAUUXCOCTUHEHU I
BCOOTBETCTBUUCIIOJIOKEHNEMAIIEMEHTOBBI [epnoAn4ecKOCUCTEMENCTPOCHUEM — UX
aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX

pGHIéTOK, 3A6UCUMOCIb CBOUCME eewecmea om muna Kpucmaﬂﬂuqec;coﬁ pemé'mku
U 8UOA XUMUYECKOU CE53U.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexyHapoHasi U TPUBUAJIbHAS). XMUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pPa3JIM4HBIM KjlacCaM HEOPraHMYECKUX COCAUHEHUM, TE€HETUYeCKas CB3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMHYECKHX pEaKIUMHA 10 Pa3INYHbIM Mpu3HaKaMm (10

YHCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY 3 (eKTy, 1Mo
U3MEHEHHIO CTETICHEW OKMCIIEHUS XUMHUYECKUX AJIEMEHTOB, [0 00pamumMocmu, no
yuacmuio Kamanuzamopa,. DK30- 151 DHIOTEPMHUYECKUE peaKiuu.
Tepmoxumuueckue ypagHeHusl.

Ilonamue o cxopocmu xumuyeckou peaxyuu. Ilonamue o6 obpamumvix u
Heobpamumulx xumudeckux peakyusx. Ilonamue o 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusix. Ilonamue o xumuueckom pagnogecuu. Cmewenue XUMUYECKO20
pasHosecus. Daxkmopwvl, eruAOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJI0OJCEHUE XUMUYUECKO20 PAGHOBECUSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH, DAJEKTPOHHBIM  OaslaHc



OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocraBneHue YpaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOIUTUYECKON JHUCCOLIMALINY. DIIEKTPOIUTUYECKAS

JTUCCONMANHS. DJICKTPOIUTHl U HEICKTPOIUThl. KaTnoHbl, aHWOHBL. Mexanusm
ouccoyuayuu eujecmes ¢ paziudHblMu uoamu xumuveckou ceasu. Ilonamue o
cmenenu ouccoyuayuu. CUIbHBIE U CI1a0bIe SJEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cI0BUS MPOTEKAHUS peaKIuii HOHHOTO oOMeHa
10 KoHia. [lonHble M COKpalllEHHBIE MOHHBIC YPaBHEHUS peakivil. XUMUYECKUE
CBOMCTBA KHCIIOT, OCHOBaHMW U COJEH B CBETe MNPEACTaBICHUU 00
aNeKTpoauThudecko auccormannu. Cpena pactBopa. KauecTBeHHbIE peakiuy Ha
KaTUOHBI U aHHOHBI: XJOPUJI-, OPOMUI-, HOJUI-, CYJIb(aT-, KapOOHAT-, CUITUKAT-,
dochar- aHMOHBI; TUIPOKCUI-UOHBI, KAaTHUOHBI AMMOHMUSI, MAarHus, KaJbIIUs,
anmroMuHus, Kenesza (2+) u (3+), meau (2+), UMHKA, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBopax.
XUMHUYECKUNA IKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAJUTMIECKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — METAUIOB UM HEeMeTaioB (rpadura u

anMasa), CIIOKHBIX BEIIECTB (XJIOpHAA HATPHsl); HMCCIENOBAHHWE 3aBUCUMOCTH
CKOPOCTHM XHMHUYECKOW peakIuh OT BO3JCUCTBUA pa3W4YHBIX (DaKTOPOB;
UCCJIeIOBaHUE DJIEKTPOINPOBOAHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOIUAIINH
KUACTIOT, Iejo4Yed W cosiei (BO3MOXKHO UCIOJIb30BaHHE BHUIEOMATEPUATIOB);
NIPOBEJIEHNE OMBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKU MTPOTEKAHUS peakluii HOHHOTO
oOMeHa (oOpa3oBaHHME oOcajlika, BBIJIEJIEHUE Ta3a, 0Opa30BaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPHl  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIIUid
(ropeHue, peakuuy pa3ioKEHHUs, COCAMHEHHS ), paclio3HaBaHHE HEOPTaHHYECKHX
BEIIECTB C TOMOIIbI0 KAUYEeCTBEHHBIX pEaKlMid Ha HOHBI;  pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJsibl 1 MX COeTMHEHUS.

OO6mrast xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB—TaJIOT€HOB. X UMHUECKUECBOMCTBAHANIPUMEPEXIIOPA(B3aUMOICHCTBUE  C
MEeTaJZIaM{, HEMETaJJIaMH — BOJOPOJIOM U  KHUCIOPOIOM,  Welouamu).
XnopoBogopoa. CoinsiHas  KUCIIOTa, XUMHYECKHE CBOWMCTBa, noayuerue,
NpuMeHeHue. Jlelicmseue Xxaopa u XJ10po8000pOOa HA Op2aHU3M 4Yelo8eKd.
Baxuenmue XJ10puabl 1 UX HAXO0XKICHUE B IPUPOJIE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB KHCIIOPOJA U Cepbl. XapaKTEPHbIE CTEIICHU OKHUCIICHUSI.

Crpoenue u Qpuiznueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPBI.
ANIOTpONIHBIE MOJU(PUKALMU KUCIOPOAa M Cepbl. XMMUUYECKHE CBOMCTBA CEpPbI
(B3auMoneiicTBUE C Hememaniamu — BOJOPOJOM M KHUCIOPOJIOM, METaJlJIaMU,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kucromamu). CepoBOIOPOA: CTPOCHHUE,
du3nyeckue W XUMHUYECKHME CBOMCTBA (KHCJIOTHBIE M BOCCTAaHOBHUTEIIbHBIC
cBoicTBa). OKCHUIBI cepbl KakK MPEICTaBUTEIN KUCIOTHBIX OKcuaoB. CepHas



KHUCJIOTa: (pU3nyeckue U XuMu4eckue cBoiicTBa (obuue u cnenuduueckue). Comau
CEpHOU KHCIIOTHI, Ka4eCTBEHHAsl peakius Ha cynbpar-uoH. CepHHUCTas KHUCIOTA.
Xumuyeckue peaxyuu, edxcawjue 8 0CHO8€ NPOMBIUIEHHO20 CROCOOA NOJYUEHUs.
cepnoti kucromsl. Haxoxnenue cepbl U e€ coenHeHuit B mpupoje. [lpumenenue
Cepbl M €€ COeIUHEHUN B OBITY W B MPOMBIIIJICHHOCTH. Xumuyeckoe 3azps3Henue
OKpydcarouell cpeovbl COeOUHEHUAMU cepbl (KUCIOMHblEe 00HCOU, 3AzpsA3HeHUe
8030YXA U B0O0EMOB), CNOCOOBL €20 NPeOOMBPAUYEeHUSL.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aToMOB a30Ta u ¢ocopa, XapaKTepHbIE CTENEHU OKUCICHHUS.

A30T, pacmpocTpaHeHHE B MpUpoie, (HU3HMUECKUe U XUMUYECKHE CBOICTBA
(B3aUMOJICHCTBUE C METa/NIaMHd M HEMETaJUIaMH - KUCJIOPOIOM U BOIOPOJIOM).
KpyroBopor a3orta B mpupoje. AMMHaK: (HU3UYECKUE M XHUMHYECKUE CBOMCTBA
(okucIIeHHE, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA), noayYeHUe W TMPUMECHECHHE.
Conmu aMMOHHS: COCTaB, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA (pa3io’KeHUeE,
B3aMMOJICHCTBHE CO IIeJIoYaMu), TpuMeHeHHe. KadecTBeHHass peakiusl Ha HOHBI
aMMOHUsA. A30THasi KUCIIOTa, e€ (U3MUYECKHUE W XUMHUYECKHE CBOWCTBA (00IIMe H
cnenuduueckue), noayuenue. Hurtpatbl (pa3noxkeHue). A30THUCTasl KHCIOTA.
Hcnonp3oBaHue HHUTPATOB M COJIGH aMMOHHUS B KadeCTBE MHHEPaTbHBIX
ynoOpeHuid. Xumuyeckoe 3aepsasHenue okpyscarowels cpedvbl COeOUHeHUsMU a30ma
(Kuciommowle 0024cO0U, 3a2psA3HeHUe 8030YXA, NOUBbLL U B0O0EMOB).

®dochop, aromponuvie mooupuxkayuu  pocgopa, pusznyueckue u

XUMHYECKHE CBOMCTBa  (B3aMMOJEWCTBHE C  MeETallaMd, HEMeTallJlaMH,
KOHYEHMPUPOBAHHbIMU a30mHol u cepHou kuciomamu). Oxcun ¢ocdopa (V),
opTrodocdopHas KucioTa: (U3HUECKHE M XUMUYECKHE CBOWCTBA, MOJyYeHUe.
Ilonsamue o munepanvuvix yooOpenusx: numpamsl u ¢pocghamol. Ilonamue o
KomnaekcHolx yooopenusx. OOIas XapakTepuUCTHKa 3JIeMeHTOB [V A-rpymibl.
OcoOeHHOCTH CTpPOEHHS AaTOMOB yriepojla | KpeMmHHs. BajeHTHoCcTh W
XapaKTepHbIECTENIEHUOKUCICHUIATOMOBYTJIepofankpeMHuusi. Pactipoctpanenue
yriaepoja B IpUPO/IE, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnoTponHbie Moaudukanuu (rpagut, amMmas), (GU3HYECKUE U
XUMHYECKUE CBOMCTBA MPOCTBHIX BEIMIECTB (B3aUMOJACHCTBHE C METaUIAMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancop6musi.  KpyroBopor yrmepoga B mpupome. Oxcuasl  yriaepoaa, uX
dusnueckne M XMMHUYECKUE CBOMCTBA, MOJYYEHUE W MPUMEHEHWE, NEeHCTBHE Ha
OpraHu3M 4YeJIOBeKa. JKolocuueckue npooiemvl, CBA3AHHbIE C  OKCUOOM
yenepooa(lV); eunomesza 2nobanvHo2co nomenneHus KIUMama, HNAPHUKOBLIU
aghghexm. YronbHas KHCIOTa M €€ CONMH, UX (PU3NICCKHE U XUMHUYICCKHE CBOMCTRBA,
nonayuenue u npumeneHue. KadecTBeHHass peakius Ha KapOOHAT-WOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUICHHOCTA U CEIIbCKOM
XO35IUCTBE.

O6mue mpencraBieHuss 00 OCOOEHHOCTSIX COCTaBa UM CTPOCHUS
OpraHMYeCKUX COCAMHEHWH yriepoaa (Ha MpUMEpe METaHa, JTWICHA, JTaHOIA,



YKCYCHOM KHCIOTBI. MXx cocmag u xumuyeckoe cmpoenue. Knaccupurayus
opeanuueckux eewjecms. IloHATHE O OMOJOTHMYECKH BAXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M WX POJH B )KU3HU 4YeNIOBeKa. MamepuanvHoe eOuHcmaeo
Op2aHUYeCKUX U HeOPeaHU4eCKUx coeOUuHeHull.

KpemHuuii, ero ¢usnueckue H XHUMHUYECKHE CBOMCTBa (HA mpuUMepe
B3aMMOJICUCTBHSI C METAUIAMHM M HEMETaJUIaMH), HOJyYeHue u TPUMEHEHHUE.
Coeounenus kpemHus 6 npupooe. Obwue npedcmasierust 06 okcude kpemrus(lV)
u KpemHuesou kuciome. Cunukamsi, ¢usuyeckue u Xumuieckue ceolcmaa,
noiyYyeHue U NpuMeHeHue 8 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKO,
INEKMPOHHOU, cmpoumenvHol u 0p.). Basicnetiwiue cmpoumenvhvie mamepuabl:
Kepamuka, Cmekio, yemenm, OemoH, oicenezobemon. I[Ipobremvr 6Oezonacrozo
UCNONIL308AHUSL CPOUMETLHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XVWMHUYECKHIA IKCIIEPUMEHT: U3y4YeHHE 00pa3IoB HEOPTraHUICCKUX BEIIECTB,
CBOMCTB COJITHOW KHMCJIOTBI; IIPOBE/ICHNE KAaYeCTBCHHBIX PEAKIIUH Ha XJIOPUI-UOHBI
¥ HaOJFOJICHUE TPHU3HAKOB MX MPOTCKAHMS; OMBITHI, OTpakaronue (Gpu3ndeckue u
XHUMHYECKUE CBOWCTBA TaJIOTCHOB M WX COCAMHCHHUH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPUAJIOB); O3HAKOMIJICHHE C 0Opas3liaMu XJOpUI0B (TajJoreHHUIOB);
03HAKOMJICHHE C 00pa3IaMu Cepbl U € COCTMHECHUSIMH (BO3MOKHO UCITOJIb30BAaHUE
BUJIEOMATEpHUAJIOB); HAOIIOIeHHE Mpoliecca OOyriIMBaHUs caxapa MoJl JIeWCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI; HW3YYEHHE XHMHYECKHUX CBOWCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAaUeCTBEHHOU peaklny Ha cylbdat-
WOH U HaONIoICHHE TpH3HaKa e€ MpPOTEeKaHHs; O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, ¢ochopa M HX COCAMHEHHH (BO3MOXKHO MCIIOJIB30BAHHE
BUJIeOMaTepragoB), obpa3naMu a30THBIX U (HOCHOPHBIX yIOOpEHH; MOTyUYCHHE
aMMHUaKa U U3y4YE€HHE €ro CBOMICTB; MPOBEJCHUE KAYECTBEHHBIX PEAKIMil Ha WMOH
aMMOHUS U GocdaT-uOH U U3YYCHHE MTPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAJIOB); HM3YYCHHE MOJIeJIeH KPUCTAUIMYECKUX PEMIETOK anMasa,
rpaduTa; O3HAKOMJICHHE C TIPOLIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U yYCTPOMCTBOM MPOTHBOTA3a; MOJYYCHUE YTICKUCIIOTO
ra3a v u3y4eHHe ero CBOMCTB; MPOBEACHNE KaUYEeCTBEHHBIX PEaKINii Ha KapOoHaT-1
CWIMKAT-UOHBI M W3YyYCHHE TMPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C
MPOAYKIMEH CHJIMKATHOW TMPOMBIIUICHHOCTH; PEIICHUE HKCIEPUMEHTATBHBIX
3a7a4 1o TeMe «BaxHenmune HeMeTaaIbl U UX COEAUHEHUS.

MeTtanuasbl 1 X COCINHCHUSA.
O6Hla${ XapaKTCPpUCTUKA XHUMHWYCCKHX OJJICMCHTOB — MCTAJIOB Ha

OCHOBaHMHM HX TOJ0xkeHUA B [lepuoauueckoi cuctemMe XMMHYECKUX 3JIEMEHTOB [1.
N. MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTamioB. MeTamndeckast CBs3b
U METAUIMYECKAss KPUCTAUIMYECKass pemeTKa. IEKTPOXUMHYECKUU  PsiJl
HANpsDKEHUW  MeTauioB. DOU3WYECKME M XUMHYECKHE CBOWMCTBA METAJUIOB
(B3aMMOJICCTBHE C KUCIOPOJAOM, BOJION, KUCIIOTaMM). Obwue cnocodbwl nosyuenus



memannog. [lonamue o KOppo3uu mMemaiios, OCHOBHblEe CNOCOObI 3auUmbl UX Om
kopposzuu. Cnuagvl (cmanv, uyeyH, OOPANIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObLIMY U NPOMBIULTIEHHOCTU.

[IlenouHble MeTaIBL: TTON0XKEHUE B [leproanvYecKol cucreMe XUMUYECKUX
anementoB J[. M. MeHnneneeBa; crpoeHue atomoB. HaxoxkaeHue B mpupoze.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUJIBI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCIUHEHHUN.

IllenoyHO-3e€MENIBbHBIE METAUIbLI MAarHMM M KaJblMW: IIOJIO)KCHHE B
Ilepuonnueckon cucreme xumudeckux sneMmeHToB 1. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaX0XJAeHUE B rpupoae. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kauplvsa. BakHeimune coeauHeHUs Kainblius (OKCHJ, THAPOKCHJ, COJIH).
Kécmrkocmob 600vb1 u cnocobwbl eé ycmpaHeHus.

AnoMUHMA: ToJIo)keHHWE B llepuoguueckod  cHCTEME  XMMHUYECKUX
anemenTtoB J[.MI. MeHneneeBa; cTpoeHHME aToma; HAXOXKIECHHE B IPHUPOJIE.
dusnyeckrne U XMMUYECKHUE CBOMCTBA allfOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHIA
Y TUJPOKCHUIA ATIOMUHUSL.

Keneso: nonoxenue B lleprognueckoil cucreMe XMMUYECKHX DJIEMEHTOB
JI..MenneneeBa; CTpoeHUE aTOMa; HAaXOXICHUE B npupone. dPusnueckue u
XMMHYECKUE CBOMCTBa Xeye3a (B3aUMOJIEHCTBHE C MeTajulaMH, KHUCJIOTaMU |
comsimu). Okcuael, ruapokcuasl u comm keneza (1) u sxemesza (I1): cocras,
CBOWCTBA U noJyyeHue.

XUMHUYECKUIA HKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3liaMH METAJIOB U
CIUTAaBOB, WX (U3MUYECKUMHU CBOWCTBAMH; H3y4YEHUE pEe3yJbTaTOB KOPPO3UHU
METAUIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIACOMATEpPUAJTIOB), OCOOEHHOCTEM
B3aUMOJECHCTBHS OKCHJIA KAJIbIIUS U HATpPUS C BOAOW (BO3MOYKHO HMCIOJIb30BAaHHE
BUJIEOMATEpPUAJIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOBI; Ipoliecca TOPEHUs
’Keje3a B KUCIopoAe (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB); MPU3HAKOB
IPOTEKAaHUsI KAYECTBEHHBIX PEAKUMKA HAa WOHBI (MarHus, KaJbLMs, AJIIOMUHUS,
ruHKa, sxene3a(ll) u sxenesa(lll), meau(1l)); HaGaromeHne U onmMcaHUe MPOIIECCOB
OKpallMBaHWs IJJaMEHHM MOHAMU HATpHsl, KalIus W Kaublus (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEpPHANIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHAA AFOMHUHUS M THUJIPOKCUAA LIMHKA; PELICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenme MeTaibl U UX COCTUHEHUSIY.

Xumusa u okpysycawouwan cpeoa.
Hoevie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8

NOBCEOHEBHOU JHCUZHU UYeNlogeKd. Xumusi u 300poeve. bezonacHoe ucnonvzosaHnue
geujecms U Xumuueckux peakyuil 6 owvimy. Illepsasi nomowb npu XUMUYECKUX
oorcocax u ompagneHusax. OCHOB8bL IKONO2UYECKOU 2PAMOMHOCMU. Xumuueckoe
3azpsi3HeHue  OKpyJcaruleil  cpeovl(npeoenbHas O0ONnYCMUMAs —KOHYEHMpayusl
sewecms — I1J[K). Ponb xumuu 6 peuteHuu dK0102u4ecKux npooJem.

Ilpupoonsie ucmounuku yene8000po0os (y2oab, NpupooHvlil 2d3, Hegmyv),
npoOyKmbl ux nepepadbomru, ux poib 8 Oblmy U NPOMbILUIEHHOCU.



Xumuueckuii sKcnepumenm: usydeHue o00pazyos mamepuanos (Cmexio,
CNIa8bl Memanos, NoJUMepHble MaAmepuasl).

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXNpeaMeTHBIX CBsI3eM NpU HU3yUYeHHH XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTIICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATUS: HAay4HbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccuukaius, TMEePUOJAUIHOCTb, HAOIIOACHUE,
OKCIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHUE, MOJIeNb, SBJICHUE, TAPHUKOBBIN
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

dusnka: Marepus, aroM, D3JIEKTPOH, MTPOTOH, HEUTPOH, HOH, HYKIU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsi, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JTUANEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHOe COCTOSIHME BEIIeCTBa, ra3, pacTBOp, paCTBOPUMOCTh, KpUCTAJIINYECKas
pemeéTka, cruiaBbl, (PU3NUYECKUE BEIWYUHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dborocunrtes, asixanue, Ouocdepa, dKOCUCTEMa, MHUHEPAIbHbBIC
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpATbI, TOPHBIE MOPOIBI,
MOJIE3HbIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.

Bbino/iHeHNe MPAKTHYECKHUX Pa0OT.

[Ipu mpoBeneHUM MNPAKTUUECKOW pabOThl KaXKIBIH €€ 3Tal BBHITOJIHIETCS
obyuaromumucst ¢ 3IIP BMecte ¢ yuuTenem U moja ero pykoBojcTtBoMm. Ha mocke
00s13aTeITbHO BBIBEIIIMBAIOTCS MPaBUjIa TEXHUKH O€30MMaCHOCTH, COOTBETCTBYIOIIHE
JTAaHHOMY BUIY paOoOThI, TaeTcs MpaBUIbHAS 3alMUCh (OPMYI U YKa3bIBaeTCs IIEb
npoBeacHuss padoTel. Ilpw HEOOXOAUMOCTH JAeTCs BHU3YaIbHBINM aJITOPUTM
BBITIOJIHCHUSL ~ 3aJaHusA. OJTO CIHOCOOCTBYET OCO3HAHHUIO  OOYYaIOIIUMUCS
BBIMIOJIHAEMBIX JEUCTBUUA U TTOJYYEHHOTO PE3YJIbTaTA.

IIpumMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XMMUH.

Jlyist opraHu3anuy MPOBEPKH, y4eTa U KOHTPOJS 3HAHHK O0yJaronIuxcs o
MpeIMETy MPEAYCMOTPEHBI KOHTPOJIbHBIE pPaOOThI, CAMOCTOSITENIbHBIE PaOOTHI,
3a4eThl, MPAKTUYECKHE padoThl, TecTUpoBaHuEe. OTHUM U3 METOJOB KOHTPOJIS
pe3ysbTaToB 00yueHus: ooydaromuxcs ¢ 3[1P sBiseTcs MeTo1 moTMBapUaTHBHOTO
AKCHIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU OTBETaMU. Ero OTIMYUTEIBHBIMU
yepTamMu SIBISIFOTCSL  ONEPATUBHOCTb, BBICOKAs CTENEHb WHIWBHUAYalU3alUU
3HaHUM, CPABHUTEIHLHO MaJjble 3aTpaThl BPEMEHU U TpyAa Ha MPOBEPKY OTBETOB
00yYaroIIUXCs.

s oOydaromuxcst ¢ 3I1P Bo3MoxkHO n3MeHeHue GOpMYyIUPOBKHU 3aJaHUN
Ha «IIOUIArOBYIO», aJanTaius [pejjaraeMoro oOydaroumeMycs TeCTOBOTO
(KOHTPOJIBHO-OLIEHOYHOT0) MaTrepualia: HCIOJIb30BAHHE YCTHBIX U MHCHhMEHHBIX
WHCTPYKILIMM, YOPOILIEHHE [JIUHHBIX CIOXHBIX (OPMYJIMPOBOK HMHCTPYKIUH,



pellleHne C OHOpOMl Ha alaropuT™M, o00pas3el, HCIOJIB30BaHUE CIIPABOYHOMN
MH(pOpMaLIUU.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O IIPEIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pe3ynbpraThl ocBoeHus ooyyatomumucs ¢ 3I1P yueOnoro npenmera
«XuUMHS» JOJKHBI COBNAAATh C pe3yjbTaTaMU MPUMEPHON pabouell mporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbonee 3HAYUMMBIMU SIBJISIFOTCS :

JIMUHOCTHBIEPE3YJIbTATDI:

e MOTHMBamMs K OOYYCHWUI0O W  IIeJICHANPABJICHHOW  IO3HABATEILHOMN
JCATCIILHOCTH;

® YCTAaHOBKA HAa OCMBICJICHUE JINYHOTO OIBITA, HAOIIOEHNI 32 XUMHYESCKUMU
OKCIIEPUMCHTAMHU;

® OpHUCHTAIMA Ha MPaBWJIa WHIUBUIYAIBHOT'O W KOJJICKTUBHOTO 0€30MacHOTO
TIOBEJICHHSI TIPY B3aUMOJICCTBUH ¢ XUMUYECKHMHU BEIICCTBAMH M COCTUHEHUSIMU;

® MPaKTHYECKOE HW3y4YeHHE MNpodeccuii M TpyJaa pa3IMdHOTO poja, B TOM
YuCJIc HAa OCHOBE MPUMEHCHHS H3y4acMOTO IPEIMETHOTO 3HaHUsS (Hampumep,
1a00paHT XMMHUYECKOTO aHAJIN3a);

® YBaXKEHHUE K TPYNYy U pe3yJbTaTaM TPYAOBOU JAESITeTbHOCTH;

® TOTOBHOCTh K OCO3HAHHOMY IOCTPOCHHIO JajbHEHINell WHANBUIYaTbHON
TPACKTOPUU O0Opa30BaHUS HAa OCHOBE OPUEHTUPOBKU B Mupe mnpodeccuii u
npodeccuoHaIbHBIX MPEANOYTEHUH, YBaXKUTEILHOTO OTHOIICHUS K TPYY;

® OCO3HAaHHME CBOETO TMIOBEJEHUS C TOYKH 3pEHUs ONAaCHOCTH WIIU
0€301acHOCTH ISl ce0s UITH JJISl OKPYIKAFOIITUX;

® OCHOBBI 3JKOJOTMYECKOW KYJIbTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO JKOJIOTHUECKOTO MBIIUICHHS, TPHUOOPETEHHE OIbITa JKOJIOTHYECKH
OpPUEHTUPOBAHHOW MPAKTUUECKON JEATEIHHOCTU B )KU3HEHHBIX CUTYAIUSX;

® OCO3HAaHHE TOCJECACTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOTOJISI, HAPKOTHUKOB, KypeHHUs) U HHBIX (GopM Bpena sl (U3HUECKOrO |
MICUXUYECKOTO 37]0POBBS;

e [IPpUHATUE PELICHUW B JKU3HCHHOM CHUTyalluh Ha OCHOBE IepeHoca
MOJIYYCHHBIX B XOJI€ OOY4YEHUs 3HAHHM B aKTyalbHYIO CHUTYaIlMIO, BOCIIOIHSITH
nebunut nHbOpPMAIIHH;

® TOTOBHOCTh OTOMpaTh W HCIOIB30BaTh HYXHYI HWH(MOpPMAIMIO B
COOTBETCTBHH C KOHTEKCTOM KU3HCHHOU CUTYAIIHH.

METAINPEIMETHBIE PE3YJIBTATHBI
Oe¢nadenue yHugepcaibHoIMu y4eOHbIMU  HO3ZHAGAM ETbHLIMU
oelicmeuaAmu:
® BBISBJISATH IPUYUHBI U CIEICTBUS MPOCTHIX XUMUUYECKUX SBICHUM;
® OCYIIECTBIISATH CpaBHEHHE, KJIACCU(UKALINIO XHMHYECKHX BEIIECTB IO
3aJJaHHBIM OCHOBAHUSIM W KPUTEPHSAM Il yKa3aHHBIX JIOTHMYECKMX OIepaIluii;
CTPOUTH JIOTUYECKOE CYXKIEHHE I0CHe MPeaBAPUTEIHLHOTO aHaJn3a,



BKJIIOYAIOIIEE  YCTAHOBJIEHHE TMPUYUHHO-CICIACTBEHHBIX CBS3E€H; BBISBIATH
neuruTel ©HGOPMAIMU, NAHHBIX, HEOOXOIMMBIX ISl PEIICHUS MOCTaBICHHOU
3a/1auu;
e npeoOpa3oBbIBATH MH(OPMALMIO M3 OJHOTO BHAAa B Jpyroil (Tabmumy B
TEKCT U Tp.);

® CO03/7aBaTh, MPUMEHATh U NMPEOOPA30BLIBATH 3HAKU M CHUMBOJIBI, MOJIEIU U
CXEMBI JIJIsl pelieHrs Y4eOHBIX 1 MMO3HABATENIbHBIX 3aJ1au C MTOMOIIIBIO Me/1arora;

® C TIOMOIIBIO TMeJarora MPOBOJUTh XHUMHUYECKUM OIbBIT, HECI0XKHBIN
AKCTIEPUMEHT, ISl YCTAHOBJICHUSI OCOOCHHOCTEH OO0BEKTa M3Yy4YEeHUs, MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEXIy COOOM;

® C IOMOIIBIO TEJIarora Wik CaMOCTOATENIBHO (POpMYITUPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHNUS, OTIbITA;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUUYECKHUX TIPOIIECCOB U UX
MIOCJIC/ICTBUS;

® UCKaTh WIM OTOMpaTh UHPOPMAIUIO WU JIAHHBIC U3 UCTOYHHKOB C yU4E€TOM
PeIOKEHHON yueOHOM 3a1a4M U 3aJJaHHBIX KPUTEPUEB.

Osnadenue  yHugepcanbHoIMu  YUEOHLIMU  KOMMYHUKAMUBHBIMU

oelicmeuamu:

® OpraHM30BBIBATH yueOHOE B3aUMOJIEHCTBHE B rpymrme (OnpeaensTh oOIue
LEIH, PACTPENEIIATh POJIH, 1OrOBAPUBATHCS APYT C APYTOM H T. II.).

e C IMOMOILIBIO TNE€Jarora WIA CAMOCTOATEIbHO COCTaBIIAITh YCTHBIE U
NUCbMEHHBIE TEKCThl C HCIIOJIB30BAHUEM HILTIOCTPATHUBHBIX MaTEpPUAIOB IS
BBICTYIUIEHUS [IEpE]] ayAUTOPHUEH;

® OpraHU30BbIBaTh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO NIEATEIBbHOCTH C
y4duTEJIeM U CBEPCTHUKAMHU; pabOTaTh MHIMBHIYAJIbHO M B TPYMIE: HAXOIUTH
oOliee pelieHne 1 paspemars KOHOIUKTHI Ha OCHOBE COTJIACOBAHHS MO3UIUN U
yuyeTta HHTEepecoB; (opMymupoBaTh, apryMEHTHUPOBATh U OTCTaWBaTh CBOE
MHEHHUE; OLICHMBATh KAa4€CTBO CBOETO BKJaJla B OOUIMI MPOAYKT, IPUHUMATHh U
Pa3nenATbOTBETCTBEHHOCTBUIIPOSIBISATBI OTOBHOCTBHKIIPEAOCTABICHUIOOTYETA
repes rpymnmnomu.

Osnadenue  YHUGEPCANbHLIMU  YUEOHBIMU  PeYNAMUBHBIMU
oelicmeuamu:

e oOHapyXuBaTh U (QPOPMYIHPOBATH y4eOHYIO MpoOIEMy, OMpPENEsaTh IEb

y4eOHOM EeSITEIHHOCTH;
® BJIAJIETh OCHOBAMHU CAMOKOHTpOJISl, CAMOOLICHKH, MPUHSTUS PELICHUH U
OCYIICCTBJIICHHsSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW W  TIO3HABATEIHHOMU
NEeSATEIbHOCTH;

® COOTHOCHUTH CBOM JICUCTBUS C MNIAHUPYEMBIMU PE3yJIbTATAMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH JEATENbHOCTU B MPOLIECCE JOCTHXKEHUSI Pe3yJibTaTa, ONpeaesiTh
crocoObl  JIEMCTBUH B paMKax NPEMAJIOKEHHBIX VYCIOBHI U TpeOOBaHMUIA,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOIICHUCS CUTYaIIUEH;

® J1aBaTh a/ICKBATHYIO OLICHKY CUTYallMH U MpeaJiarath IJIaH €€ U3MEHEHHUS;

® IIpEABUJICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh I[IPU PEIICHUU

y4eOHOM 3a/1a4u;



® [JOHMMAaTh MPUYMHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMblid pe3yabTaT
JEeSATENbHOCTH, ONPEAENISITh NO3UTUBHBIE U3MEHEHUS U HaIllpaBJICHUs, TPeOyIoIe
nanbHeuen padboTsl;

® OCO3HaHHO OTHOCUTBCS K APYTrOMY YEJIOBEKY, €T0 MHEHHUIO.

HNPEAMETHBIEPE3YJIbTATbBI
B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTEIbHOIO

CoJlepKaHMs, YCTAaHOBJIEHHOI'O JaHHOW MpuUMEpHOW padoueil mporpammoi,
BBIJICJIAIOT: HAYYHbIE 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBUH, crieupuyeckue s
yuyeOHOro mnpenMera «XuMUS», BHUAbl JACATENBHOCTA MO TOJYYEHUIO HOBOTO
3HaHMSI, €r0 MHTEPHpETaluH, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIIHSIX:

® [IPEICTABJIECHUE O 3aKOHOMEPHOCTIX WU MO3HABAEMOCTH SIBJIEHUN IMPUPOJBHI,
NOHUMaHHEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HaykKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTyphl U MPAKTUYECKOM
JESTEIBHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'0 O0IECTBA; MOHUMAHUE MECTa
XUMUHU CPEU OPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBaMHU IOHATUHHOIO amnmapaTta U CHUMBOJUYECKOTO S3bIKa
XUMHHM Ui COCTaBlieHHs (OpMyNl HEOPraHWYECKUX BEIIEeCTB, YpaBHEHUU
XUMHYECKUX peakuuil (C omopodl Ha anropuT™M Y4eOHBIX IEHCTBUIA); BiajJeHHE
ocHoBamMu xumuueckor HomeHkIatypsl (IUPAC u TpuBHalbHOW) W yMeEHHE
UCIIONIb30BaTh €€ I pEeIIeHUs Yy4eOHO-TIO3HABATENBHBIX 3a/ad C IOMOIIBIO
yUUTENs; YMEHHE MCIOIb30BaTh MOJENH IJIsi OOBSICHEHUS CTPOCHHSI aTOMOB H
MOJIEKYJI [10 AJITOPUTMY C OIIOPOM Ha OIPEIEIICHUS;

® IIPEJCTABJICHUE O CUCTEME XMMHWUYECKHX 3HAHUW W yYMEHHE C ITOMOIIBIO
yUUTENS MPUMEHATh CUCTEMY XHUMHWYECKUX 3HAHUW JUII  yYCTaHOBJICHUSA
B3aMMOCBS3EH MEXAY U3YYEHHBIM MATEPUAIOM U MPU MOJYYEHUU HOBBIX 3HAHUM,
a TakXKe B MPOIIeCCe BHIMOJHEHHUS YU€OHBIX 3aJJaHUui U MPU pabOTe ¢ UCTOUYHUKAMHU
XUMHYECKOM MH(OpMAIIUU, KOTOpasi BKIIOYAET:

»  BaxHCHIINE XUMHUYECKHE MOHSATHS: XHMHYCCKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, NPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTEIIBHBIE aTOMHAas W MOJEKYJsIpHAas MaccChl,
KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAas Macca, MOJSPHBIA 00BEM, OKCHI,
KHCJIOTA, OCHOBaHHWE, COJIb (CpelHssl), XUMHUYECKas peaklus, peakiuu
COCIMHEHUSA, PEAKIUU Ppa30KEHHS, PEAKIUU 3aMEUICHUs, peakIuu OOMeEHa,
TErIoBOM 3(Q(eKT peakuu, 5K30- U IHAOTEPMUYECKHE PEaKIHH, PaACTBOP,
MAaccoBasi J0JS XMMHYECKOrO JJIEMEHTAa B COCAMHEHHHM, MAacCOBas JOJISI H
MPOLECHTHAsI KOHIIEHTPALUs BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPUUECKUAN
ClIOW arToma, aroMHas oOpOuTalb, pajJdyC aTroMa, BaJlEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHYECKAS CBSI3b, AIEKTPOOTPULIATENLHOCTD,
MOJISIPHASIMHETIOIAPHASKOBAJICHTHASACBA3b, HIOHHASCBA3b, METATUINYECKASCBSA3b,
KpUCTAJITMYECKasl penieTka (aToMHasi, HOHHAsl, METAJNIMYECKasi, MOJIEKYJsipHasi),
WOH, KATHUOH, AaHWOH, DJJICKTPOJIUT M HE DIECKTPOJIUT, 3SIIEKTPOJIUTHYECKAS
JIUCCOLMALINSI, PEeaKIUU HOHHOIO0 OOMEHA, OKHUCIHMTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKUHUH, OKHUCIUTEIb W BOCCTAHOBUTEINb, OKHCJICHHE UM BOCCTAHOBJICHHE,



ANEKTPOJIN3, XUMHUYECKOE DPABHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEAKIUH,
CKOpPOCTh XMMHYECKOW PpEaKUUHU, KaTaau3aTtop, MpPeIeabHO JOIyCTUMAas
koHueHTpauus (II1K), koppo3us meTamnos, CIiaBsl;

> OCHOBOIIOJIAraloIIMe 3aKOHbl XUMHUM: 3aKOH COXPAHEHHUS MACCHhlI,
[Tepuonnueckunt 3axkon [[. M.MeHnueneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa, 3aKOH
ABorajpo;

> TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIpHast ~ TEOpus, TEOPHS
ANEKTPOJINTUYECKON TUCCOLMAIINY, & TAKKE NPEACTABICHUS O HAYYHBIX METOJAX
NO3HAHMS, B TOM YHUCJIE OKCHEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJAX
UCCJIEOBAHNUS BEIIECTB U N3YUYCHUS! XUMUYECKUX PEaKLU;

> MPEJCTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIIEMEHTOB (paJuyC aToMa, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTBIX U CIOXKHBIX
BEIIECTB OT TOJIOKEHUs dJeMeHTOB B Ilepuoanueckoii cucteme (B MallbIx
Nepuoiax U TJABHBIX MOJTPYINAX) U DJIEKTPOHHOTO CTPOCHHS aToMa; YMEHHUE
OOBSICHAIT CBSI3b TMOJIOKEHUA dJIeMeHTa B [leproanyeckoit cucteMe ¢ YuciIOBBIMU
XapakTEePUCTUKAMHU CTPOCHUSA aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj
anpa, oOmee YHuClIO AJIEKTPOHOB),  PACIpEACICHHEM  DJIEKTPOHOB  TIO
SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, Kalusd W KaJbIIUS;
KJacCu(UIUPOBATh XUMHUYECKHE DJIEMEHTHI C ONOpOM Ha OmpeaesieHus
¢u3nUecKoro cMbIciaa MUPPOBBIX TAHHBIX MEPUOANYECKON TaOIUIIbI;

> yMEHHE KJIacCU(PUIIMPOBATh XUMHUECKUE JIEMEHThI, HEOPTraHHUUECKHE
BEILECTBA M XUMUUYECKUE PEAKI[UU C OMOPOIl HA CXEMBI; ONPEAEIATh BAJICHTHOCTh
U CTENECHb OKHUCJIEHUS XMMHYECKUX AJIEMEHTOB, BUJ XUMUYECKOW CBS3M U THUII
KPUCTAJUIMYECKON CTPYKTYPbl B COCIMHEHUSIX, 3aps/i MOHA, XapaKTep Cpeabl B
BOAHBIX  pAacTBOpax  BewecTB (KHUCIOT, OCHOBAaHWI), OKHUCIUTEIb U
BOCCTAHOBHTEIIb 110 AJITOPUTMY YICOHBIX JTEHCTBHIA;

> YMEHHE XapaKTepu3oBaTh C OMOPOM Ha cxXxeMmy (Qu3nyeckue u
XUMHYECKUE CBOWCTBA MPOCTHIX BEHIECTB (KHCIOPO, 030H, BOAOPOI, Tpadwur,
anMas, KpeMHui#, a3or, docdop, cepa, XJIop, HATPUMA, KaJIUi, MarHui, KaJabIuH,
AJTIOMHUHUI, JKEJ€30) U CIO0KHBIX BEHIECTB, B TOM YHUCJE HUX BOJHBIX PACTBOPOB
(Boma, aMMUaK, XJIOpPOBOJOPO/I, CEPOBOAOPO, OKCHIBI U TUAPOKCUABI METAIIIOB
I-ITA rpynn, antomunus, meau (11), uunka, xene3za(Il u III), okcuaer yrnepona (11
u 1V), kpemuus (IV), azota u docdopa (Il u V), cepur (IV u VI), cepuucras,
CepHasi, a30TUCTasi, a30THas, (hochopHas, yroibpHas, KPEMHHEBAs KUCIOTa U HUX
COJIM); OMNHCHhIBATH C ONOPOM Ha IUIAaH U KIIOYEBbIE CJOBa; YMEHHUE
MIPOTHO3UPOBATh U XapaKTepHU30BaThb CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT HX
cocTaBa M CTPOCHHMsSI MOCJE MPEABAPUTENILHOIO aHajdu3a MOoJ PYKOBOJICTBOM
rearora, MPUMEHEHUE BEIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MO>KHOCTH
MPOTEKAHUSI XUMHUYECKUX TMPEBpallleHUd B Pa3IUYHBIX YCIOBUSIX, BIIHUSHUE
BEILIECTB M XUMHUUYECKUX MPOIIECCOB HAa OPraHU3M YeEJIIOBEKa U OKPYKAIOIU[YIO
MIPUPOJIHYIO CPENY;

> YMEHUE COCTaBIIATH MO o00pasily, CcXeMe, alropuTMy Yy4eOHBIX



JNEHUCTBUI MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS PEAKIMl (B TOM YHUCIE peaKluid
MOHHOTO oOMeHa u OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHA),
WUTIOCTPUPYIOIINX ~ XUMUYECKME CBOMCTBA H3YYEHHBIX KJIAcCOB /TpymIl
HEOPraHUYECKUXBELIECTB,aTaAKKEIIOATBEPKAAIOIIUXT€HETUYECKYIOB3aUMOCBS3b
MEXYy HUMU;

> YMEHHE BBIUUCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO
Macchl BEIIECTB, MAacCOBYIO JOJII0 XHMHYECKOTO O3JIEMEHTAa B COEAMHEHHH,
MacCOBYIO JOJII0 BEIECTBa B PAacTBOpPE, KOJMYECTBO BEIECTBA M €ro Mmaccy,
00BEM razoB c omnopoil Ha oOume (Hopmysbl; yMEHUE MPOBOJUTH PACUETHI IO
ypaBHEHUSM XUMUYECKUX PEAKIUil M HAXOJIUTh KOJUYECTBO BEIIECTBA, 00BEM H
Maccy peareHTOB WJIM TPOJYKTOB PEaKIMHU C OMOpod Ha oOpasel], airoputMm
y4eOHBIX ACHCTBUM;

> BJIa/ICHHE OCHOBHBIMU METOJAaMHU HAay4HOI'o MO3HaHUs (HaO/oleHHe,
U3MEpEHUe, OKCIEPUMEHT, MOJICIUPOBAHUE) TMPU M3IYYCHUH BEUIECTB H
XUMHYECKUX SIBJICHUU C ONMOpPOM Ha aNropuT™M Yy4eOHBIX JEHCTBUI; YMEHHE
chopMynupoBaTh MPOOJEMY M MPEIJIOXKUTHh IMYyTH €€ PELICHUS C IMOMOIIbIO
mejarora; 3HaHUE OCHOB Oe30macHoi paboThl ¢ XMMHYECKHMMH BEIlECTBAMH,
XUMHYECKOU MOCYI0HM U 1a00paTOpHBIM 000PYI0BAHUEM;

> HaJU4YME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYLIECTBIICHUS

CIEAYIOIHNX XUMHUYECKUX DSKCIEPUMEHTOB O] PYKOBOJACTBOM YYHUTENS C

o0CyXJIeHHEeM I1J1aHa PaOOThl UM COCTABIIEHUEM TaOJIHUIIbI:

- M3y4YeHUE U ONHUCaHHE (PUINYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
(bU3MYECKUMHU U XUMUYECKUMH SIBJICHUSIMU;

- ONBITHl, WJUTIOCTPUPYIOLIHUE TMPU3HAKK NPOTEKAHUS XUMHUYECKUX PEAKIIHIA;
U3y4YEeHHE CIIOCOO0B pa3IeJICHUs] CMEce;

- TOJIyYEHUE KHCIIOpPOJla M H3YUYEHUE €Tr0 CBOICTB; IOJYYEHHE BOAOpPOAA H
U3YUYEHUE €r0 CBOICTB; MOJYYEHHUE YIIEKUCIOro raza M M3yYEHUE €ro CBOMCTB;
MOJIyYEHUE aMMHUAKa U U3yYEHUE €0 CBOICTB;

- MPUTOTOBJICHUE PACTBOPOB C OINPEACICHHON MACCOBOW I0JIE PacTBOPEHHOTO
BEILIECTBA;

- HCCJIEJOBAaHME M OINMCAaHHE CBOMCTB HEOPraHMYECKUX BELIECTB PAa3JIMYHbBIX
KJIACCOB;
- MPUMEHEHHE WHIMKATOPOB (JakMyca, MeTujopaHxka W QeHondTameuHa) s
ONPEAEIIEHUS XapaKTepa CPEAbl B PACTBOPAX KUCIOT U LIETIOYEH;
- W3y4YEHHE B3aUMOJCUCTBHUS KHUCJIOT C METAJUIaMH, OKCHJAAMHU METaJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMHA OCHOBAaHUSIMH, COJISIMU;
- IOJIYYEHHUE HEPACTBOPUMBIX OCHOBAHHIA;
- BBITECHEHUE OJJHOT'0 METaJljla IPYTUM U3 pacTBOpa COJIH;
- uccnenoBanre aM(pOTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS U 1IMHKA,
-pelIEHNE  DKCOEPUMEHTAIBHBIX 3a7ad 1o TemMe  «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCTUHEHUIN;
- pELICHUE DJKCHEPUMEHTAJBHBIX  3a0a4 [0  TeMe «DJIEKTPOJIUTHYECKAS
JTUACCOLIAALUSY;
- pelIeHuE SKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo Teme «BaHeilmue HemeTamibl U UxX



COCTMHECHMUSIY;
- pellleHHE SKCHEPUMEHTAIbHBIX 3ajau Mo Teme «BaxHeiine MeTamuibl U UX
COCTUHECHUSIY;

- XUMUYECKHE KCIIEPUMEHTHI, WLTIOCTPUPYIONIUE MTPU3HAKKU MPOTEKAHUS PEaKIUi
HOHHOTr0o 0OMEHa;

- KauyeCTBEHHBbIC pEaKIMU Ha NPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI:
XJopua-, OpomMua-, moaua-, cyibdar-, gocdar-, kapOoOHAT-, CHIMKAT-AaHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblIHs, aTIOMUHUS, Kene3a (2+)u
xenesa (3+), menu (2+), HUHKa;

- yYMEHHE TPEJACTABIATh PE3YyJAbTaThl OKCIEpUMEHTa B (OpMe BBHIBOJOB,
JI0Ka3aTeNbCTB, IPAUKOB U TAOJIUIl U BBISIBIISTh SMIUPUUECCKHUE 3aKOHOMEPHOCTH;

» BIAJCHUEC TIpaBWIaMM  0O€30macHOro  OOpamieHUusT ¢  BEIIECTBAMH,
UCIIOJIb3YEMBIMHU B TTOBCEIHEBHOM KU3HH, a TaKKe MpaBUJIaMU TIOBEJICHUS B LIEIISX
cOepexkeHUsl 37I0pPOBbSl M OKpYKalolleld MPUPOJHON Cpelbl; MOHUMaHUE Bpeja
(OrmacHOCTH) BO3JIECUCTBUS HA JKHBBIE OpPTraHU3MBI OIPECICHHBIX BEIIECTB, a
Tak)K€ CIOCOOOB YMEHBIICHUS M TMPEIOTBPAICHUS] UX BPEAHOTO BO3JACHCTBUSI;
MOHUMAaHUE 3HAYEHUS )KUPOB, OCITIKOB, YIIIEBOJIOB JIJIsI OpTaHU3Ma YeJIOBEKa,;

> BIAJCHUC OCHOBAaMH XHUMHUYCCKOM TpaMOTHOCTH, BKIIFOYAIOIICH YMEHHE
PaBUJIBHO HCIIOJIL30BaTh WM3YYCHHBIC BEIECTBA W MaTepuaibl (B TOM 4YHUCIE,
MUHEpaJbHbIE YIOOPECHHS, METa/UIbl H CIUIaBbl, NPOJIYKTHI MEpepadOTKH
IPUPOJIHBIX UICTOYHUKOB YTII€BOIOPOJOB (YIJisl, IPUPOIHOTO raza, HeTH) B OBITY,
CEJIbCKOM  XO3SMCTBE, Ha MPOU3BOJCTBE, YMEHUE TPUBOIUTH TMPUMEPHI
NPAaBIJIHLHOTO UCIIOJIB30BAHUS U3yUYEHHBIX BEIIECTB U MaTEPHAJIOB;

» YMEHHE YCTaHaBJIMBAaTh CBS3M MEXIy peallbHO  HaOJF0aeMbIMH
XUMHYECKUMU SIBICHUSIMU U TPOIECCAMU, MPOUCXOASIIMMHU B MAaKpO- U MHKpPO
MUpE, OOBACHATh MPUYMHHBI MHOT00Opa3us BEIIECTB; YMEHHUE HHTETPUPOBATH
XUMHYECKUE 3HAHUSA CO 3HAHUSMU JPYTUX YYEOHBIX MPEAMETOB C IMOMOIIBIO
neaarora;

» TIpencTaBlieHue 0 cdepax MpodheCCHOHATHLHOW NeATEIbHOCTH, CBI3aHHBIX C
XUMHEH M COBPEMEHHBIMHU TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XUMHYECKOW HAayKW; HaIW4He OMbITa padOThl C pa3IWYHBIMH HCTOYHUKAMHU
uHpopMaIMl MO  XUMHUHM  (Hay4HO-TIOMYJsApHAs  JUTEeparypa,  CJIOBapH,
CIIPaBOYHUKH, WHTEPHET-PECYPChl) C OMOPON HA aNTOPUTM: YMEHHE OOBEKTHBHO
OIICHMBAaTh HMH(OPMAIMIO O BEIIECTBAX, HMX MPEBPANICHUSAX W MPAKTUYECKOM
MIPUMEHEHHUH.

TpeOoBaHus K NpeAMETHBIM pe3y/ibTaTaM OCBOCHHMS Y4eOHOr0 mpeamMera
«XuMHUA», pacnpeaeJeHHbIe 110 rogaM 00y4eHus

PesynpTaTel o romaM (GOpMYyTUPYIOTCS MO MPUHIUITY TOOABICHHUS] HOBBIX
pEe3yJIbTAaTOB OT T'0Jia K FOAy, YK€ Ha3BaHHBIE B NMPEABLAYIIMX I0O1aX MO3UILUH, KaK
MPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO
roJia Mo yMOJYaHUIO BKIIKOYAIOT PE3yJbTaThl MPEIbIAYIIUX JIET).

9 KJIACC
® pPacCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX ITOHATHW: XHUMHUYECKUHI



AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CIOKHOE
BEILIECTBO, BaJICHTHOCTb, DJICKTPOOTPUILIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYECKasi peaklus, XUMHUYECKas CBsI3b, Menn08ol 3ghgexkm peaxyuu, MOIb,
MOJISIPHBIM 00BEM, PAacCTBOP; DJIEKTPOJUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHUECCKAS
JUCCOLIMALIMS, PEAKIIMU MOHHOTO OOMEHA, KaTalu3aTop, XUMuieckoe pasHosecue,
obpamumvle U HeoOpamumvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKHCIHUTENIb, BOCCTAHOBHUTEIbh, OKHCICHHE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XHUMHYECKass CBsI3b (KOBaJEHTHAas, HWOHHas,
METa/NInYeCcKast), KpPUCTAIUIMYECKass PpEIIETKA, KOppo3us Memanios, CHIA8bl,
CKOpOCMb XUuMuyeckou peakyuu, npenenbHo nonyctumasi koHuentpauus (ITJK)
BEIIECTBA;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHITUH (CM.I.1) 1
MPUMEHSATH 3T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX TIPEBPAIlCHUN;

® HCIMOJB30BaTh 3HAKU W CUMBOJIBI U (PUKCAIUU pe3ybTaTOB HAOIIOACHU,
cocTaBieHUs (OPMYNT BEIIECTB W ypaBHEHUM XUMUUYECKUX pEaKIul, 3amucu
JAHHBIX  ycJOoBUM 3agad. Mcmonp3oBarh 0003HaueHUs, HMEIOIMHUECT B
[Tepuoanyeckoit cucreme U TabJIMIE PACTBOPUMOCTU KUCJIOT, OCHOBAHUM U COJICH
B BOJI€ JUISl BBITIOJIHCHUS 3a/IaHUM;

® ONpeAeisITh BAJICHTHOCTh M CTEIICHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOTO COCTaBa; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEAMHEHUI C OIOPOM Ha ONPEIENEHUs], B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
BUIBl XMUMHYECKOW CBA3M  (KOBaJieHTHAas, WOHHAas, MeTa/lInyeckas) B
HEOpPraHMYECKUX COCIMHEHUSX; 3apsj MOHA M0 XUMHUYECKOH (opmyre; Xxapakrep
cpeabl B BOJAHBIX pacCTBOpPaxX KUCIOT U IIECJIOYEH, MuUn KpUCmaiiuieckol peuémku
KOHKPEmHOo20 8eujecmed,

e packpeiBaTh cMbica Ilepuommueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306ams TaOIHUHYIO
dopmy Ilepruogmueckoil cUCTeMbl XMMHYECKHX JJIEMEHTOB: pazinyaTh MOHSATHSA
«riaBHas noArpynna (A-rpymma)y» u «rmodounas noAarpynna (b-rpymnma)y, manasie u
OonbIIME  TEPUONbI; coomHocums  O0O3HAUYECHHS, KOTOpbIE HMEIOTCS B
MEPUOANYECKON TabJiMIle, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB MW 3apsj sApa, oOIIee YUCIO JJIEKTPOHOB U
pacrpeeneHue uxX Mo 3JIEKTPOHHBIM CIIOSIM); 00bACHAmMb O0IUE 3aKOHOMEPHOCTH
B W3MEHEHHHM CBONCTB XMMHYECKHUX AJIEMEHTOB M HUX COCAWMHEHUU B Mpenesiax
MaJIbIX MEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

e KiaccH(UIMPOBATh XUMUYECKHE OJIIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMUYECKHE peaklyu (10 YUCIY U COCTaBY yYacTBYIOIIMX B PEAKIIUH BEUIECTB, MO
TermoBoMy 3(G@eKTy, M0 H3MEHEHHIO CTENEHEH OKHUCICHUS XUMHYECKUX
AJIEMEHTOB) C ONIOPOM HA CXEMBI;

® XapaKTepu3oBaTh (OMUCHIBATH) OOIMME © CHEMUDUUECKHE XUMUYECKUE
CBOMCTBa BEILIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPXKJas OMHCAHUE MPUMEpPAMHU
MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUNA C
OIOPOM HA CXEMBI;

® COCTaBJIATh YPAaBHEHUS JICKTPOIUTUYECKON AUCCOIMALIMN KUCIIOT, IIeJI04ei
U COJIeH; TMOJHBIE U COKpAUIEHHbIE YPAaBHEHHUS PEAKUUA HOHHOTO OOMEHa;



YpaBHEHUS PEAKIHUK, TOATBEPKTAOIINX CYIECTBOBAHUE TEHETUYECKON CBSI3U
MEXIy BEIIECTBAMH PA3TUIHBIX KJIACCOB;

® DACKpBIBaTh CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHi
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKITU;

® TIPOTHO3UPOBATH CBOWCTBA BEHISCTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHMS XUMHUYECKUX IMPEBPAIICHUI MOCIIE TPEIBapUTEIHLHOTO
00CYXJIeHUS C MeIarorom;

® BBHIYHCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa MO0 (OpMyJie COSAMHECHHS; MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpE; MPOBOJUTH PacUEThl MO YPABHCHHIO XUMHYCCKOU
peaKkIuy ¢ OTIOPOH HA aJITOPUTM;

e ClIeIoBaTh IPABUIIAM IOJIB30BAHUS XUMUYECKOHN MOCYA0N U J1TaOOPaTOPHBIM
o0opyaoOBaHUEM, a TAKXKE MpaBUIaM OOPAIICHHSI C BEIICCTBAMHU B COOTBETCTBHUU C
WHCTPYKIIUSMH 10  BBITIOJHEHUIO 7a00paTOPHBIX  XMMHYCCKHX
OIILITOB 1O TIOJYYEHUI0O W COOMpAHHI0 Ta3000pa3HBIX BEHICCTB (aMMHaKa M
YIJICKUCIIOTO Ta3a); MPOBOJIUTH PEAKIMH, TOATBEPKIAIMINE KadyeCTBCHHBIN
COCTaB Pa3UYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUI-,
noaua-, kapoonar-, ¢ocdar-, cuiIMkat-, cyibhar-, TUIPOKCUI-UOHBI, KaTHOHBI
aMMOHHSI ¥ MOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIME BBOJHBIX PacTBOpax
HEOPraHWYECKUX BEIIECTB;

® IIPUMCHSTH OCHOBHBIC ONEPAIIMH MBICIUTEIBHOW JNEITeIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O000O0IIEHUE, CUCTEMATU3alMI0, BBISBICHUE MPUYHHHO-
CJICJICTBCHHBIX CBSI3€H — JIUIT U3YYCHHS CBOMCTB BEIIECTB U XUMHUUYCCKHX PEAKITHIA;
€CTCCTBCHHO-HAYYHBIC  METOJIbI [MO3HAHUS — HaAOJIOJICHNE, HW3MEpPEHUE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).



KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka KoJu-Bo Hara
ypoka YacoB | MPOBeIeHUsI
IIaH | (pakT
1 2 3 4 5
IToBTOPpEeHHE OCHOBHBIX BONIPOCOB Kypca 8 kiacca (54.)
1 Ileproanueckuil 3aKOH U IEPUOANYECKAS CUCTEMA 1
xuM. 37emeHToB J. V1. MeHeneeBa B cBeTe 2.09
CTPOEHUS aTOMOB
2 Xumuueckast cBsizb. CTpoeHue BellecTBa 1 8.09
3 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEUHEHUI: UX 1 9.09
COCTaB, KJIACCHU(UKALINS '
4 OCHOBHBIC KJIACCHI HCOPTAaHMYECKUX COSTUHEHUM: X 1 15.09
CBOICTBA
5 Pacuérel N0 XUMUYECKUM YPABHEHUSIM 1 16.09
Paznen 1. BemecTBo n xumnueckasi peakuus (18 1)
6 Tema 1. Knaccugurayus xumuyeckux peaxyuii (6 u) 1 9909
OKHCITUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH. '
7 Peakmuu coenuuenus, pa3ioKeHus, 3aMEIIeHHs 1 1
oOMeHa ¢ TOYKHU 3pEHHS] OKUCTIEHUS U 23.09
BOCCTAHOBJICHHSI.
8 TemnoBoit 3G HEKT XUMUYECKUX PEeaKIIui. DK30- U 1 2909
SHAOTEPMHUYECKUE PEAKIIUH.
9 CxopocTh XuMHYeCKUX peakiuil. [leppoHayaabHbIe 1 30.09
NPEJICTABIICHUS O KaTaJIn3e.
10 | lIpakTnyeckas padora Nel. U3yyeHnue BIAUAHUSA 1
YCJIOBHIi MPOBeIeHUS XUMHYECKOI peaknnu Ha eé 6.10
CKOPOCTb.
11 | O6parumeie U HeoOpaTuMbIe peakiuu. [loHsTHE O 1 710
XUMHYECKOM PAaBHOBECHH.
12 | Tema 2. Dnexmponumuueckas ouccoyuayus (12 1) 1
CyiHOCTh TIpo1iecca JIEKTPOTUTHYECKON 13.10
JTUCCOIIMAIIHH.
13 DNEKTPONUTHYECKAs TUCCOIUAIINS KUCTIOT, 1 14.10
OCHOBAHHI U COJICH.
14 | CnaObie u cUIbHBIC YTEKTPOIUTHL. CTETICHB 1 20.10
JTUCCOIIMAIIHH.
15-16 | Peakiiuu nOHHOTO OOMEHA M YCIIOBUS MX 2
MPOTEKaHMUS. 21.10
JLO. No I. Peaxyuu obmena mexicoy pacmeopamu 27.10
9NEKMPOUMO8
17-18 | XumMudecKkue CBOMCTBAa OCHOBHBIX KJIACCOB 2 28.10




HEOPraHWYECKUX COCIUHEHUI B CBETE
MPEACTaBICHUNA 00 3JEKTPOIUTUYECKON
JUCCOLIMALIMM U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusx.

10.11

19

I'maposns conen.

11.11

20

IIpakTnuyeckas padora Ne2. Pemenue
JIKCIEPUMEHTAJBHBIX 327124 10 TeMe «CBoicTBa
KHCJI0T, OCHOBAHHUI U COJIeH KaK 3J1EKTPOTUTOBY.

17.11

21

Pacuémul no ypasnenusm xum. peakyuii, eciu 0OHO
uz gewjecme 0aHo 8 uzdvimKe.

18.11

22

O000111eHNEe U CUCTEMATHU3ALIMS 3HAHUIN 10 TEMaM
«Kmaccudukanusi XAMHYECKUX PEAKIIUN» U
«INEKTPOTUTHICCKAS JTUCCOITHAIIHSI.

24.11

23

KontposabHast padora Ne 1 mo remam
«Kunaccnpukanmusa XUMHYECKUX PeaKuiny 1
«JIEKTPOJIUTHYECKAS] TUCCOIUAIIH Y.

25.11

Pasznen 2. HemeTa/lsibl 1 UX COCAMHEHUSA

(38 1)

24

Tema 3. I'anoeenvt (4 u)

Oobmas xapakTepuctuka HemeTaioB. [lomoxxenne
raJIOT€HOB B MEPUOJANYECKON TaOIHIIe U CTPOCHHUE HX
atomoB. CBOICTBa, MOTy4YeHUE U TPUMEHEHUE
rajioreHoB. XJiop.

JI. O. Ne 2. 3uaxomcmeo ¢ oopazyamu npupooHbix
COeOUHEHULl HeMeMmanios (X1o0puoamu, cyib@uoamu
cynbgamamu, HUMpamami,)

1.12

25

XJIOpOBOJAOPOJI: TTOJYYEHUE U CBOKCTBA.

2.12

26

ConsiHast KUCIIOTa U €€ COJIH.
JLO. No 3. Kauecmeennas peakyusi Ha X10pUO-UoH

8.12

27

IIpakTuyeckas padora Ne3. ITosryuenue coisiHOM
KHUCJIOThI M U3yYeHHe eé CBONCTB.

9.12

28

Tema 4. Kucnopoo u cepa (6 u)

[TonoxeHne KUCIOPOaa U CEPBI B NIEPUOANIECKON
CHUCTEME XUMMHYECKUX 3JIEMEHTOB, CTPOCHUE UX
atomoB. Cepa.

15.12

29

CepoBonopona. Cyabhuibl.

16.12

30

Oxcun cepol (IV). Cepuucras kuciaora u €€ COJu.

H

22.12

31

Oxcun cepol (VI). CepHas Kuciiora v €€ conu.
JL.O. No 4 — nekomopwie Xum. c8olcmea cepHoll
KUCI0mul;

- KauecmeeHHasl peaxkyus Ha cyab@dam-uon

23.12

32

OkucnurenbHbIE CBOMCTBA KOHIEHTPUPOBAHHOMN
CEPHOU KUCJIOTHI.

29.12

33

IIpakTuyeckas padora Ned. Pernenue
JIKCIIEPUMEHTAJIBbHBIX 32724 10 Teme «Kucjopon
U cepay.

12.01




34

Tema 5. Azom u ¢pocghop (9 u)

[Tonoxenue azota u pocdopa B NEPUOIUIECKON
CHUCTEME XHMHUYECKHUX JIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T: CBOWCTBA U IPUMEHEHHUE.

13.01

35

AmMmuak. OU3ndecKrue 1 XUMHUYECKHE CBOMCTBA.
ITony4yeHue U npUMEHEHUE.

19.01

36

IIpakTnueckas padora NeS. ITonyyenue ammuaka
U M3y4YeHHEe ero CBONCTB.

20.01

37

Coau aMMOHUS.
JI. O. Ne 5. Pacnosnasanue kamuoHo8 amMMOHUA.

26.01

38

Pewenue 3a0au na onpedenenue maccogotl
(06vEMHOIL) 00U 8bIX00A NPOOYKMA PeaKyuu om
meopemuyecKu 603MONCHO2O0

27.01

39

A30THas KHACI0TA.

2.02

40

Conu a30THOM KUCTOTH. A30THBIE YI00PEHUSI.

|_\

3.02

41

®docdop. Amnorponust pochopa. CoiicTBa
docdopa.

9.02

42

Oxkcup docdopa (V). DochopHast kucnora u eé€
conu. @ocdopHbie yaoOpeHus.

JI O. Ne 6. 3uakomcmeo ¢ MuHepaibHbiMu
YOoOpeHusMuU

10.02

43

Tema 6. Yenepoo u kpemuuii (8 u)

[Tonmosxenue yrieposia ¥ KPEMHHS B IIEPUOTAICCKON
CUCTEME XHMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX
aTOMOB. YTJIEPO/I.

16.02

44

VYrapHslii ra3, CBOCTBa, (PU3NOIOTHUECKOE IEUCTBUE
Ha OpPraHu3M.

17.02

45

Yraekucnslil ra3. YroapHasi KUCJIOTa U €€ COJIU.
Kpyrosoport yraepoaa B mpupoe.
JI O. No 7. Pacnosnasarue KkapOOHAM-UOHOB.

23.02

46

IIpakTuueckas padora Ne6. Iloryyenue oxkcuga
yriepoaa (IV) u uzyyeHue ero cBOMcCTB.
Pacno3HaBanmne kapOOHATOB.

24.02

47

Kpemuuii u ero coequnenusi. CuaukaTHast
MPOMBIIIIIEHHOCTb,
JI. O. Ne 8. Ilpupoouvie cunuxameol

2.03

48

Pewenue 3a0au na sviuucienue maccol unu 00véma
NPOOYKmMa peaxyuu no U36eCMHOU Macce Ui 00bemy
UCXOO0HO020 8ewjecmea, cooeparcauieco npumecu

3.03

49

O00011IEeHNE U cUCTEMATH3ALHSA 10 TEME
«HemeTamisn»

9.03

50

KontpoabHas padora Ne2 mo reme «Hemeranab».

10.03

Pasznen 4. MertaJliibl M UX cOeIMHEHHUS

o1

Tema 7. Obwue ceoticmea memannos (11 1)
OO6uras xapakTepucTuka MetauioB. Ouznueckue

16.03




cBoiicTBa. CrijiaBbl METAJLJIOB.
JI. 0. Ne 9. 3uakomecmeo ¢ obpazyamu Memaiios u
Cn1agos (paboma c KOJLEKYUsIMuU)

52 | HaxoxJeHue MeTaioB B IPUPOJIE U o01Iue 1
cnocoObI ux noiydeHus. [loHsATHE 0 METAILTYPTrUH. 1703
JI. O. Ne [0. Boimechenue 00HO20 Memaiia opyeum '
U3 pacmeopa coau
53 | XuMHUecKue CBOMCTBA METAJIJIOB. 1 93.03
DIEKTPOXUMHUYECKUH Pl HAIPSYKEHUH METAJIOB. '
54 | lllenoyHble METAJLIEL. 1 24.03
55 | Marnuii. [llenouno3emenbHbIe METAIIIEL. JKECTKOCTh 1 6.04
BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI. '
56 | Amomunuil. Haxoxnenue B npupojae. CBoiicTBa 1
ATFOMUHUS, 704
JI. O. Ne 1. 3nakomecmeo ¢ coeOuHeHusamu '
AIOMUHUSL
57 Keneszo. Haxoxnenue B npupojae. CBoiicTBa xeesa. 1 13.04
58 CoenunHeHus xejesa. 1 14.04
JIL O. No [2. 3naxomcmeo ¢ pyoamu dicenesa '
59 | [IpakTtHueckasi padora Ne7. Pemenne 1
IKCIEPUMEHTAJIbHBIX 32/1a4 10 TeMe «MeTasliibl U 20.04
HX COeINHEHHS.
60 O0o0061enue u cucreMarusanus 1o reme «Oomme 1 21.04
CBOICTBA METAJJIOBY
61 | KoutpoabHas padora Ne3 mo teme «Oourue 1 27.04
CBOMCTBA METAJLJIOB)
Paznen 4. Xumusa u okpyskamwomas cpeaa (74)
62 | Oprannueckasi XUMHs. 1 28.04
63 YT1eBo10pOIbl. 1
JI O. Ne 3. 3naxomcmeo ¢ yeném, neghpmoio, 4.05
npooyKmamu nepepabomxu
64 | Kucnopoaconepxaiine OpraHuuecKue COeTUHEHUS: 1
CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE I(DUPBI, 5.05
KUPBI, YTIICBOJIBI.
65 | AMuHOKHCTOTHL. benku. 1 11.05
66 | [lomumepsl. 1 12.05
67 | UToroBasi KOHTPOJIbHasI padoTa Ne 4. 1 18.05
68 | O6oOmarommii ypok 1 19.05




LIPULLRY PUBANU 1 HPUHY MCPUBAHU
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COUI ¢.Kynayeryr —/
/MaBanait K.H./ -~ -
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