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INOACHUTEJIBHASA 3AIINCKA

denepanbHas pabodas mporpamMma 1o XUMUU JUIsl 00y4daroIIuXcs C 3aJIeP>KKOW ICUXUYECKOTro
paszButus (nanee — 3I[IP) Ha ypoBHE OCHOBHOrO 0oO0IIEero 0Opa3oBaHUs IMOATOTOBIIEHA HA OCHOBE
denepanbHOr0 rocylapcTBEHHOrO 00pa30BaTeIbHOIO CTAaHIapTa OCHOBHOTO OOILIEro oOpa3oBaHUs
(ITpuka3z Munnpocsemenust Poccun ot 31.05.2021 . Ne 287) (nanee — ®I'OC O0O0), OenepanbHoit
aJanTHPOBAHHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHus sl 00yHarOIIMXCS C
OTpaHUYEHHBIMU BO3MOXKHOCTAMU 3110poBbs (IIpuka3 Munnpocsemenus Poccun ot 24 Hos6ps 2022 1.
Ne 1025), DenepanpHoii pabodeil mporpaMmMbl OCHOBHOI'O O0IIET0 00pa30BaHus 10 yUeOHOMY IPEAMETY
«Xumusn», DenepaJlbHOM INPOrpaMMbl BOCIUTAHUSA, C YYETOM pacIpeleleHHBIX [0 KiaccaMm
poBepsieMbIX TpeOOBaHUIl K pe3yinbraTaM ocBoeHus DenepaabHON ajan THPOBAHHOM 00pa30BaTeNbHOI
IPOrpaMMbl OCHOBHOTI'0 00111€ro 00pa30BaHus [yl 00y4yaromuXcs C 3a/1ep>KKOH ICUXUUYECKOT0 Pa3BUTHS
U DJIEMEHTOB COJEpXKaHUs, IPEACTaBIEHHBIX B YHUBEpCAIbHOM Konupukarope no xumun, Konnenuuu
penojaBaHus yuyeOHOro npeaMmeTa «XuMus» B 00pa3oBaTelbHbIX opraHuzanuax P®, peanusyrommx
OCHOBHBIE 00111c00pa30BaTEIIbHBIC ITPOIPAMMBI.

[TporpamMmMa mo XxumMuM pa3paboTaHa C IENbI0 OKAa3aHHUS METOIUYECKONW IMOMOLIM YYUTEN0 B
CO3JaHUU paboyuell MporpaMMel 10 y4eOHOMY IpEeIMETY.

VYuebHblll mpeaMer «XUMHUS» BXOAUT B MpeaIMeTHYI0 o0mnacte «EcTecTBEeHHOHAy4YHBIE
npeaMETh». B cucTeMe ecTeCTBEHHOHAYYHOro 00pa30oBaHUs XMMHMsI KaK y4eOHBIM MpeaIMeT 3aHUMAET
BaXHOE MECTO B MO3HAHUHU 3aKOHOB MPUPOABI, (POPMUPOBAHUHM HAYYHOH KapTHHBI MUpPA, CO3JaHUU
OCHOBBI XMMHUYECKHUX 3HAHWH, HEOOXOAMMBIX /Jii TOBCEIHEBHOW >XM3HU, HAaBBIKOB 3/J0POBOTO U
Oe3omacHOro 1Jisi 4eloBeKa M OKpyKalollleil ero cpenpl oOpas3a >KM3HH, a TakkKe B BOCHUTAHHH
JKOJIOTMYECKOU KYJIBTYPBI.

YcenemHocTh 3y4eHHsI XMMHUM CBs3aHa C OBJIAJICHMEM XUMHYECKUM SI3BIKOM, COOJIIOJIEHUEM
npaBuil  Oe3omacHoW pabOThl IMPHU  BBINOJHEHUM XUMHUYECKOTO SKCHEpUMEHTa, OCO3HAHUEM
MHOT'OYHMCJIEHHBIX CBA3€H XMMUHU C APYTUMHU IIPEIMETaMHU IIKOJIBHOIO Kypca.

[Tporpamma BKJItOUa€T B €051 OCHOBBI HEOPraHUYECKOM M OpraHnyeckoi XuMuu. [ maBHoM uneei
IpOrpamMMbl SIBJISI€TCSl CO3JaHUE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHMM [0 XMMMM, BBIPAXKEHHBIX B
dbopMe, COOTBETCTBYIOIICH BO3PACTy OOYYAIOMIUXCSA M KX 0COOBIM 00pa30BaTEIIbHBIM TOTPEOH OCTSIM.

B conepxanuy 1aHHOr 0 Kypca IIpeiCTaBIEHbl OCHOBOI0JIaraloINe XMMUYECKHE TEOPETUYECKUE
3HAHMSI, BKIIIOYAIOIINE U3YUYE€HUE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS,
IPOrHO3UPOBAHME CBOICTB BEIIECTB, UCCIEIOBAHNE 3aKOHOMEPHOCTEH XMMUYECKUX MpeBpalleH Uil u
IyTeN yNpaBJIEHUs UMH B LIEJISX MTOTYYEHHS BEILECTB U MaTEPHAJIOB.

TeopeTHueckyro OCHOBY U3Y4€HUsI HEOPTaHUUECKOW XMMHH COCTABIISET ATOMHO -MOJIEKYJISIPHOE

YUCHHUC, Hepnozmqecmzlﬁ 3aKOH ZII/I MeHﬂeneeBa C KPAaTKUMHU CBCJACHUAMU O CTPOCHUH aTOMa, BUJAX



XUMHYECKOM CBSI3U, 3aKOHOMEPHOCTAX IPOTEKAHUSI XMMUYECKUX PEAKLII.

B u3yuenun Kypca 3HauMUTEIbHAS POJIb OTBOJUTCA XUMUUYECKOMY 3KCIEPUMEHTY: IPOBEIECHUIO
IPAaKTUYECKUX M JIAOOpPAaTOpPHBIX paboOT, OMUCAHUIO PE3YJbTATOB YYEHHUECKOrO OSKCIIEPUMEHTA,
COOJIIO/IEHHIO HOPM U ITpaBUJI 0e301acHOi paboThl B XUMUUECKOH J1a00paTOpUu.

Peanu3anmst maHHON mHporpaMMmbl B Tporecce oOydeHus MOo3BOIUT oOydwarommmes c 3[1P
YCBOHTD KITIOUEBbIE XUMUYECKHE KOMIIETEHIIMHU U MOHATH POJIb U 3HAUEHHWE XUMUU CPEIU IPYTUX HAyK
0 MpUPOJIE.

W3yuenue xuMuu crnocoOCTByeT GOPMHUPOBAHUIO y 00YYAIOMIMXCS HAyYHOTO MUPOBO33PEHHUS,
OCBOCHHUIO OOIIEHAYYHBIX METONOB (HAONMIOJEHHE, HW3MEPEHHE, DSKCIEPUMEHT, MOJCIHPOBAHMUE),
OCBOCHHIO ITPAKTUYECKOTO MPUMEHECHUSI HAYYHBIX 3HAHUW, OCHOBAHHOT'O Ha MEXIIPEAMETHBIX CBS3SX C
npeametamu  «Okpyxkaomuid Mupy, «Dusnka», «buonorus», «[eorpadus», «Martematukay u
dbopMHIpyeT KOMITETEHIIUU, HEOOXOANMBIE AJIs MPOJOHKEHHUsSI 00pa30BaHUs B O0JIACTH €CTECTBEHHBIX
HayK.

N3ydyenue XuMHM CIIOCOOCTBYET pa3BUTHIO y oOydaromuxcs ¢ 3IIP mpoctpancTBEHHOrO
BOOOpakeHHsI, PYHKIMOHABHOW IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTHUYECKH aHAJIU3UPOBATh
uH(pOpMAIMIO, TMPEACTABICHHYI0O B pPa3NIUYHBIX (opMax. 3HAYUMOCTh MpEeAMeTa JUisl pPa3BUTHUS
JKU3HEHHOM KommeTeHIuu oOywatomuxcst ¢ 3I[1P 3akmrodaercs B yCBOGHHMHM OCHOBBI XHMHUYECKUX
3HAHMM, HEOOXOIUMBIX JIJIs TOBCEAHEBHOM JKM3HM; HABBIKOB 3/10pOBOT0 U 0€3011aCHOrO I YeJI0BeKa U
OKpY’KaroIIel ero cpeasl o0pasza Ku3Hu; GOPMUPOBAHUHU IKOJIOTUIECKON KYIBTYPHI.

[Tporpamma oTpaxkaeT coaepkanue OOydeHUs NpeaMeTy «XHMHS» C YY4eTOM OCOOBIX
oOpa3oBarenbHbIX MOTpedbHOCTEN oOyuaromuxcs ¢ 3I1P. OBnagenue y4eOHBIM MPEAMETOM « XUMHUS»
MPEACTABIAECT OMpPEAEICHHYI0 TPYAHOCTh A oOyudaromuxcs ¢ 3I[IP. DTo cBs3aHO ¢ 0cOOEHHOCTAMU
MBICJIUTENILHOU JIEATEbHOCTH, TEPUOINYECKUMH KOJIEOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMSTH,
HEJO0CTaTOYHOCTHIO OOIIEro 3amaca 3HaHUW, MOHM)KEHHBIM MMO3HABATEIbHBIM MHTEPECOM M HU3ZKUM
YPOBHEM pEUYEBOT0 pa3BUTHSI.

Jna mpeojoneHuss TpyIOHOCTEH B H3ydeHHH y4yeOHOro mpenMera «XuMmus» HeoOxoauma
afantanus oObeMa M XapakTepa yuyeOHOro MaTepHaja K I03HaBaTEJIbHBIM BO3MOXKHOCTAM JIaHHOM
KaTeropuu oOyyarluxcs, Yy4eT HX OCOOEHHOCTeHl pa3BUTUSA: MCIOJIb30BAaHUE aJITOPUTMOB,
BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHUE U3y4aeMOoro Marepuala.

[Ipy wW3y4yeHWHM XHMHH HEOOXOJMMO OCYIIECTBJSATh B3aMMOJCHCTBHE HA IOJIMCEHCOPHOM
OCHOBE.

TeopeTrueckuii MaTepuan PeKOMEHYETCS U3ydaTh B MPOIECCE MPAKTUUECKON eATETbHOCTH .
Bo3MOXHO BbIZIETIEHNE OTAEIBHBIX YPOKOB HA PELICHHE 3a]1a4 B CBSI3U CO CI0KHOCTBIO aHAJIM3a TEKCTa
oOyuaronmmmucst ¢ 3IIP. Oprannueckoe €IUHCTBO MPAKTUYECKONM M MBICIUTEIBHOM NEATENbHOCTU

O6y‘laIOI]_II/IXC$I Ha YpOKax XHMMHHU CHOCO6CTByeT IMpOYHOMY U OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX



XUMHUYECKUX 3HaHUU M ymeHud. Oco0oe BHHMaHHE NpPU U3YUYEHUM XUMMH YJIENAETCS H3Y4YECHUIO
«CKBO3HBIX» IOHATHH U ()OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu u 3agaun U3ydeHus yueOHOro npeamMera « XuMus»

OO61mue nenu u3ydeHus: yaeOHoro npeamera « XuMus» rnpeacrasieHbl B DenepaibHoil paboueit
nporpaMmme OCHOBHOTro o01iero oopasoBanus. OHM aKTyaJIM3UPOBAHBI C yYETOM HOBBIX IPHOPUTETOB B
cHcTeMe OCHOBHOTO 00IIero o0pa3oBaHMs, HAIIPABICHHOCTH OO0YYECHUS HA Pa3BUTHE U CAMOpPa3BHUTHE
JUYHOCTH, (GOopMUpOBaHHME €€ HHTE/UIeKTa W oOmed KynbTypel. OOydeHHEe YMEHMIO YYHUTHCS U
MPOIOJKATh CBOE 00pa3oBaHUE CAMOCTOSITENILHO B HACTOSIIEE BPEeMsI SIBJSICTCS OJHON M3 BaKHEUIINX
(GyHKIMH y4eOHBIX IPEAMETOB, B TOM YHCIIE U « XUMUNY.

Hns obyuarommxest ¢ 3P, tak xe, kak U 1 HOPMATUBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTEIbHYIO NPOrpamMMy, JOMHHHpYIOIIEe 3Hau€HHE MPHOOpeTaroT
TaKUe LN, KaK:

dopMHUpOBaHUE HHTEIUIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHATUIO pPELIEHUH, CHOoCOOHOW aaanTHpOBaThCS K OBICTPO MEHSIOMIMMCS
YCIIOBUSIM JKU3HH;

HaIpaBJIEHHOCTh OOyYEHHsI Ha CHUCTEMaTHYeCKOe MPHOOIIEHNE YJaluXcs K caMOCTOSATeIbHON
[O3HABATEJIbHON J1€ATEIbHOCTH, HAYYHBIM M MPAKTUYECKUM METOJIaM MO3HaHUs, (HOPMUPYIOLIUM
MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUM;

o0ecrieueHue  yCIIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO  OOYyJaroIUMHCS  OIBbITa
pPa3HOOOpPA3HOM JEATENbHOCTH, IO3HAHMUS W CAaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl Pa3JINYHBIX BUJIOB 1€ TEIbHOCTH;

dbopmMupoBaHuEe YMEHUN OOBSICHITH U OLIEHUBATh SBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUU
3HAHMM U OIBITA, NOJYYEHHBIX IPU U3yUYEHUU XUMUU;

¢dopmHupoBaHuE y OOydalOIUMXCd T'yMaHUCTHMUECKMX OTHOIIEHWH, MOHMMAaHUS LIEHHOCTH
XMMUYECKHX 3HAHUH 1151 BBIpaOOTKH 3KOJIOIMUYECKHU 11e1eCO00pa3HOro noBeieH!sl B ObITY U TPYAOBOH
JESTEIbHOCTH B LIEISX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKaloLl el IPUPOJHON CPEABL;

pa3BUTUE MOTHMBALMM K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY mpoduis u
HaNpaBJIEHHOCTH JaJIbHEHIero o0y4eHus.

Kypc HampaBieH Ha pelieHue CIeAYIOUMX 3aa4d, 00eCIeUynBAIOLINX PeaTn3alHio JHYHOCTHO -
OPHEHTHPOBAHHOIO U 1EATEIbHOCTHOTO MOAX00B K 00y4ueHuto xuMuu odydatonuxcs ¢ 3[1P na yposne
OCHOBHOT'0 00IIIeT0 00pa30oBaHMUs:

¢dopMHpOBaHUE IMEPBOHAYAIBHBIX CHCTEMAaTH3WPOBAHHBIX TPECTABICHUI O BEIIECTBaX, UX
IPEBPALICHUAX U TPAKTUUECKOM TPUMEHEHHUH; OBJIaJIEHUE TOHATUMHBIM aIllaparoM U CHMBOJINYECKUM

SA3BIKOM XHUMMHH,



0CO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMMYECKOH HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, XUMUYECKUX IIPEBPALCHUN HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJICHUH KUBOW U HEKUBOI MPUPO/IBL; YIITyOJIeHNE IPEICTABICHUN O MaTepUalIbHOM €IUHCTBE
MUpa;

OBJIa/ICHHE OCHOBaMH XUMHUYECKOM I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U 00bEKTUBHO
OLICHMBATh >KU3HEHHBIC CUTYAIlMH, CBS3aHHbIE C XWMHEH, HaBbIKaMH Oe30macHOro oOpamieHus ¢
BELIECTBAMM, HCIOJIb3YEMBIMU B IOBCEJHEBHOM XU3HHU; YMEHHEM AHAJIM3UPOBATH W IUIAHUPOBATH
9KOJIOTMYECKH 0e30MacHOe MOBECHHE B LIETISIX COXPAHEHUS 37]0POBBS M OKPY KaIOLIeH Cpe/bl;

(GopMHpOBaHNE YMEHUI YCTaHABIIMBAThH CBSI3U MEX]Yy peajbHO HAOJII0AaeMbIMU XMMHYECKUMH
ABJICHUSIMM M IPOLIECCAMHU, NPOUCXOAALIMMH B MHKPOMHUPE, OOBACHATH HPUYMHBI MHOT000pa3us
BEIIECTB, 3aBUCHUMOCTb MX CBOICTB OT COCTaBa U CTPOECHMs, a TaKXKE 3aBUCHMMOCTb IIPUMEHEHUS
BEIIECTB OT X CBOMCTB;

IpHOOpETEeHHE ONbITa UCIIOIb30BAHUS PA3IMYHBIX METOI0B U3YUECHHMSI BELL ECTB, HAOIIOAEHUS 32
UX IPEBPAIICHUAMH IPU IIPOBEICHUM HECIIOKHBIX XUMUYECKHX DKCIEPUMEHTOB C HCIIOJIB30BAHUEM
1abopaTopHOro 00OPyIOBaHUS U IPHUOOPOB;

(opMUpOBaHUE MPEACTABICHUH O 3HAYCHUU XUMHUYECKOHM HAYKH U PEIIEHUH COBPEMEHHBIX

OKOJIOTHYCCKUX npo6neM, B TOM YMCJIC B IPEAOTBPAIICHUN TEXHOI'CHHBIX U 3KOJIOTMYCCKUX KaTaCTpO(i).

Oco0enHocTH 0TOOpA M aanTaluy y4e0HOro MaTeprasa o XuMuu

OOyuenne yueOHOMY MpeaMeTy «XUMHs» HE0OXOIUMO CTPOUTh Ha CO3JaHUM ONTHMAJbHBIX
YCIOBUI Ui YCBOGHMsI MporpaMMHOro matepuaia oOyuaromumucs ¢ 3IIP. bonpmoe BHUMaHHE
JOJDKHO OBITh ylieleHo 0TOOopy yueOHOro MaTtepuasa B COOTBETCTBUU C IPUHIIMIIOM JOCTYITHOCTH MPH
COXpaHeHUU 00111ero 6a30Boro ypoBHs. OH JOJDKEH 110 COAECPKAHUIO U 00BbeMY OBITh aJalTHPOBAHHBIM
st ooyuaronxcs ¢ 311P B cooTBeTcTBHM ¢ nX 0cOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. Clienyer
o0JieryuTh OBJIaJieHNE MaTepuasioM oOydarommmucs ¢ 3I1P nmocpencTBoM ero 1eTajibHOro 0ObsICHEHUS
C CHCTEMaTU4YECKMM IIOBTOPOM, MHOIOKPAaTHOW TPEHHUPOBKOM B IIPUMEHEHUM 3HAHUH C
UCIOJIb30BAaHUEM IIPUEMOB AJITOPUTMU3ALMU M BU3YaJbHBIX ONOpP, OOYUYEHHS CTPYKTYpPHUPOBAHHUIO
MaTepHaa.

bonbiioe 3HaueHHE I MOJHOLEHHOIO YCBOEHMS YYE€OHOrOo MaTepuajga MMEET onopa Ha
MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, U3yYaeMBbIX B JAaHHOM KypcCe, C TAKUMH Y4EOHBIMU IIPEIMETaMU KaK
«["eorpadusy», «dusukay, «buonorus». [lozBonss paccMaTpuBaTh OAMH U TOT XK€ Yy4eOHBIH MaTepHua
C Pa3HBIX TOYEK 3PEHMSI, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro Jy4dlIeMy OCMBICIEHHIO, Oonee
IIPOYHOMY 3aKPEIJICHUIO MOTYyYEHHBIX 3HAHUHM U IPaKTUUECKUX YMEHUI.

[Tpu moATrOTOBKE K YpOKaM yYUTENb JODKEH MPEAyCMOTPEeTh (OPMUPOBAHUE Y O0YUAFOIINX CS

YMCHHﬁ AHAJIM3UPOBATh, CpaBHUBATD, O606IH3TI) H3y‘laeMBH71 MaTepurall, IMJIaHUPOBATh IMPCACTOAITYIO



paboTy, OCYLIECTBIATh CAMOKOHTPOJIb. HE00X01MMO OCTOSHHO CIIEANTH 3a IPABUIBHOCTHIO PEUEBOro
odopMieHus BhIcKa3biBaHU oOyuaronuxcs ¢ 3I1P.

B cBi3u ¢ 0COOEGHHOCTSIMM TOBEIACHUS W JAesaTeNbHOCTH, oOyuatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOANUM CTPOXKAUIIUN KOHTPOJIb COOTIOACHUS TTPABUIT
TEXHUKH 0€30IacHOCTH MPH NMPOBEACHNUH JTA00OPATOPHBIX pabOT B XUMHUYECKOM KaOMHETe.

Ilpumepnbie BuABbI AesTeabHOCTH oOy4yawmuxcs ¢ 3IIP, oOycioBieHHbIe 0C00BIMH
o0pa3oBaTeJIbHBIMH NMOTPEOHOCTSIMU H O0ecleYnBaOIIe OCMBICICHHOE OCBOCHHE COJEP/KAHNH
o0pa3oBaHus N0 nMpeaMeTy « XHMHD)

Conepxanue BUIOB JieaTenbHOCTH oOydaronmxcst ¢ 3I1P Ha ypokax XHMHH ONpEaeseTcst UX
0co0bIMU 00pa3oBaTeabHbIMU OTpeOHOCTIMU. [ToMuMo mupoko ucnoaszyemsix B @OIT OO0 o0urux
Il BceX OOy4aroLIMXCsl BUJIOB IEATENBHOCTH CIIEAYEeT YCUJIUTh BUIbI ACATEIbHOCTH, ClelU(UIHbIE
JUIl JTAHHOM KaTeropuu OOydyaroUMXcs, JUIsl O0OecleueHUs OCMBICICHHOIO OCBOEHHUS COJEpKaHUs
o0pa3oBaHMsI IO IpPEIMETYy: yCHJIEHHE IPEAMETHO-IPAKTUUECKON NeATEIbHOCTH C aKTHUBU3aLUEH
CEHCOPHBIX CHCTEM; YEpEJOBAHUE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIOLIMX PpA3JIMYHBIE CEHCOpPHBIE
CHCTEMBI; OCBOCHUE MaTe€pHajla C OIOPOM Ha aJrOpUTM; «IIOLIArOBOCTbY» B HU3YYEHHHM MaTEepUaa;
UCII0JIb30BaHME JOMOJIHUTENFHOW BU3YaJIbHOM OMOPHI (TJIaHbI, 00Pa3libl, CXeMbI, MA0I0HBI, OOPHbBIE
tabmuisl). st pasButus y odydarommxcs ¢ 311P ymenust nenate BbIBO/bI, HOPMUPOBAHUS TPAMOTHOIO
peueBOro BhICKa3bIBaHUSI HEOOXOAMMO MCIOJb30BaTh OMOpHBIE ciaoBa W kiuiie. Ocoboe BHUMaHUE
CIIelyeT yAeIUTh 00ydeHHIO CTPYKTYPHUPOBAHHIO MaTepHalia: COCTaBICHHE PUCYHOUYHBIX M BepOabHBIX
CXEM, COCTaBJIEHHE Ta0JMI, COCTaBJICHUE KJacCU(UKAIMK ¢ 0003HAUEHHBIMH OCHOBAHUSAMH IJIs
KJIacCU (pUKAIIMU U HAMlOJTHEHUE UX MPUMEpaMH U Jp.

IIpumepHas TemaTHueckas U TepMUHOIOrnueckas jekcuka coorsercteyet @OIT OOO0.

Jna oOyuatomuxcst ¢ 3IIP cyliecTBEHHBIMH SBJISIFOTCS NpPUEMBl pabOThl € JIEKCHUYECKUM
MaTepuaioM o npeamery. [IpoBoauTcst cnenuanbHas paOoTa 1O BBEAEHHIO B aKTUBHBIN CIOBapb
00y4aroImxcs COOTBETCTBYIOIEH TepMUHOIOruy. M3yuaemble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHON
OCHOBe, 00s3aTeIbHa BU3yasbHas MOAJEPKKa, AITOPUTMBI pabOTHI € ONpeIENeHUEM, OIIOPHBIE CXEMBI

AJId aKTyaJIn3aluu TCPMHUHOJIOTUH.

Mecto yyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B cootBercTBHM ¢ DenepalibHBIM rOCy1apCTBEHHBIM 00pPa30BaTENbHBIM CTAHIAPTOM OCHOBHOT'O
obmero  oOpa3oBaHWs y4yeOHBIM TpeIMeT «XUMHUsS» BXOAUT B TPEAMETHYIO  00JIaCTh
«EcTecTBeHHOHayUHBIE TPEIMETHI» U SIBISIETCS 003aTEIbHBIM JIsl U3yUYEHUSI.

Y4eOHbIM IIaHOM Ha e€ u3y4yeHue oTBeneHo 136 yueOHbIX yacoB — 10 2 4 B Henenmo B 8 u 9

Ki1accaXx COOTBETCTBCHHO.



Conepxanue ydeOHOro mpeaMera «Xumus», npencTaBieHHoe B DenepanbHOl paboueil
nporpamme, coorBerctByer PI'OC OOO, pazpaborano c¢ yuerom DenepanbHOM OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMbl OCHOBHOTO OOIIero oO0pa3oBaHus MO Yy4eOHOMY HpeaMeTy «XuMus»,
cooTBeTcTBYeT DenepalibHOM alanTHPOBAHHOW OCHOBHOM 00pa30BaTENbHON MPOrpaMMe OCHOBHOI'O

o0riero oOpazoBaHus 00yJaIOMIUXCS € 3a7ePKKOM IICUXUIECKOTO Pa3BUTHSI.

COILEPKXAHHUE YYEBHOI'O IPEJIMETA «XUMMUSD»

COHEPXXAHUE OBYYEHMNA B 8 KIIACCE

[TepBoHaYAIEHBIE XUMHYECKHE TTOHITUS

[Ipenmet xumun. *Posib XUMHM B )XKM3HU 4YernoBeka.* Tena u BemectBa. Gu3nveckue cBOWCTBA
BELIECTB. ArperaTHoe COCTOSIHHME BEHIeCTB. *XUMHs B CHCTeMe HayK.* UucThle BeliecTBa U CMECH.
CnocoObl pazaenenust cMmeceil. [IpaBuna 6e3omacHOro oOpamieHusl ¢ BEMIECTBAaMHU U JIA0OpaTOPHBIM
obopynoBanueMm. *IlonsTe 0 METOAAX MO3HAHUS B XUMUU.*

ATOMBI U MOJEKYJbl. XUMHYECKHE DJIEMEHTHL. 3HAKH (CUMBOJIbI) XUMHYECKHX 3JIEMEHTOB.
OtHocutenbHas atoMHas macca. [IpocTeie u cinoxHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢popmysa. BaleHTHOCT, aTOMOB XMMHUYECKHUX DJIEMEHTOB. *3aKOH TMOCTOSHCTBA
cocTaBa BemlecTB.™ OTHOCUTENbHAS MOJIEKYJIsApHas Macca. MaccoBasi 40l XMMHUYECKOr 0O 3JIEMEHTa B
COEIMHEHHUH.

Ou3NYeCKUe U XUMUYECKHUE ABJICHUSA. XUMHUUecKas peakuus. [[pu3Haky XUMHUUYECKHX PEAKIIHA.
YpaBHEHUsT XUMHUYECKHX PEaKIuid. 3aKOH COXpaHEHHs Macchl BemecTB. Kimaccudukarus Xu MAYeCKUX
peakuuii (coennHeHus, pa3aoKeHus, 3aMelleHus, 0OMEHa).

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYIOH, C MpaBuiaMu paboOThl B
nabopatopun U TpuéMamu oOpaleHHs ¢ J1aOOpaTOPHBIM 000pyIOBaHHEM; HM3YYEHHE U OIHUCAHUE
¢bu3nYeckux CBOMCTB 00pa31[0B HEOPTaHUUYECKUX BEIIECTB; HaOMo1eHne pU3ndecKuX (TIaBiIeHue BOCKa,
TasiHUE JIbJIa, paCTUpAaHUE caxapa B CTYIKE, KAIEHUE U KOHJECHCALUS BOJbI) U XUMHUYECKHX (TOpeHHE
CBEYH, MPOKAIMBAHNE MEAHOW MTPOBOJIOKH, B3AMMOICHCTBUE MeJa ¢ KUCTIOTOM) SIBJICHUN, HAOIOICHUE U
OIKMCAaHME TPU3HAKOB MIPOTEKAHUS XUMUYECKUX peakuil (pa3yioKeHue caxapa, B3auMOJIEICTBUE CEPHOMI
KUCJIOTHI ¢ XJIopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanum, B3auMoJeliCTBUE
xkenesza ¢ pactBopom comu Menu (II));u3ydenne cnocoboB pasneneHusi cMecel (C MOMOIIBI0 MarHMTa,
bunbpTpOBaHME, BBIMAPUBAHUE, TUCTHILIINS, XpoMaTorpadus), MpoBeIeHuEe OYMCTKH MOBAPSHHON COJIH;
HAOIIIOZICHWE W OMHCaHUE PE3yNbTAaTOB IPOBEICHHS OMbITa, WIIIOCTPUPYIOUIET0 3aKOH COXpaHEHUS
MAacChl; CO3/IaHHe MOJIETIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

Baoicnetiwue npeocmasumenu HeopeaHuieckux geujecma

Bo3znyx — cmech razoB. CocraB Boznyxa. Kucimopog — 3leMeHT M MpPOCTOE BELIECTBO.

HaXO}KI[eHI/Ie KucCJopoaa B Ipupone, (bHSquCKI/Ie 1 XUMHUYECKHE CBOMCTRA. PeaKHI/II/I ropCHUs MPOCTHIX



U CcIoXHBIX BemecTB. CrmocoObl MONy4eHUs Kuciaopoia B JabOpaTopuu *U MPOMBIINLICHHOCTH.*
[Tpumenenue xucnopoxa. Ilonsitme 06 okcumax. Kpyroopor kucimopoma B mpupone. *O30H —
aJUIOTPOITHAsA MO (PUKALIMSI KUCIOPOJA.

TemoBoli  3¢p¢deKkT XUMHMUYECKOH peakuuHu, TEPMOXUMHUYECKUE YpaBHEHHUS, OK30- H
SHAOTEPMUYECKHE peakiu. TOMIMBO: yroib U MeTaH. 3arps3HeHre Bo3/1yXa, YCHICHUE MapHUKOBOTO
addexTa, pa3pyiieHue 030HOBOTO cos. ™

Bonopoxa — snemeHT u mpoctoe BeuiecTBo. HaxoxkaeHue Bogopoaa B npupoae, Gpuzndeckue u
XMMHUYECKHE CBOICTBa (Ha MpHUMepe B3aHUMOJCHCTBUS C HEMETalJIaMM M OKCHUIaMH METaJUIoB),
IpUMEHEHHE, *crocoObl moaydeHus. ™ [ToHsTHe 0 KMCIoTaxX U COJISIX.

KomuuectBo BemectBa. Monb. MoisipHast macca. 3akoH ABoragpo. MosspHblii 00bEM ra3oB.
Pacuetsl mo xumuueckoit opmyse. Pacuersl MaccoBoi J0JIM XMMHYECKOTO AJIEMEHTA B COCIMHEHHH,
KOJIMYECTBA BEILECTBA, MOJSPHOM Macchl, MOJSPHOr0 oObeMa Tra3oB. Pacdyérel MO XUMHYECKHM
YpaBHEHUSIM.

*duznveckue cBoiictBa Boabsl.* Boma. Ee cocraB, crpoenme u Moiekynsl. *Boga kak
pactBopurens.* PactBopel. *[loHSTHE O HACBHIIICHHBIX M HEHACHIIICHHBIX pacTBopax. [loHsTHE
pPacTBOPUMOCTH BelIecTB B Bojae.* Pacder maccoBOi 10onM BemecTBa B pPacTBOpe (MpOLEHTHAs
KOHIIEHTpalus). MaccoBasi 10J1s1 BEIECTBAa B pacTBOpe. *XHUMHYECKHUE CBOMCTBA BOJIBI (pa3yIOKEHHE,
peakuuu ¢ HATPUEM, OKCHAOM KaJblus, okcumoMm cepol (1V) peaknuu ¢ merannamu, KUCIOTHBIMH U
OCHOBHBIMU OKcuaamu). [ToHsATHE 00 OcHOBaHUSAX. POk pacTBOpPOB B IpUpOJe U B KU3HU YETIOBEKA.
Kpyrosopot Bojbl B mpupojie.™ 3arpsisHeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKa IPUPOAHBIX BOJI.

Baxnelimme Kimacchl HEOpPraHWYeckux coeauHeHuid. Krnaccudukamus HeopraHUYecKuX
coequHeHnif. OKkcuapl: cocTaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIE, *aM{oTepHEbIe,
HecosieoOpasyronme - Ha npumepe okcunaa yriepona (ll) m oxcupma azora (Il)), Homenkmarypa.™
*TlonydyeHrne™ U XUMHUYECKHE CBOMCTBA OKCUJIOB (B3aMMOEHCTBUE C BOJIOM, KHCIOTaMH, IIETOUYaMH).
OcnoBanuga. Knaccudukanus ocHOBaHMIl: IIENOYM M HEpacTBOpUMbIE ocHOBaHUS. HoMmenkiaTypa
ocHOBaHUU. @Du3nyecKkue W XUMHUYECKHE CBOMCTBA OCHOBAaHUN (B3aUMOJCIHCTBHE C OKCHUAAMH
HEMETAJUIOB, KUCJIOTaMu, coiisiMu). *Tlomydenne ocHoBaHuiA. *

Kucnotsl: coctaB, kiaccuukaiusi, HOMEHKJIATypa, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA
(B3auMOJICIICTBHE C METAJIJIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHHSIMH, COJISIMU, Ha TIPUMEPE COJISTHOM
W CEepHOM KHUCIOT), *crocoOwl mosydeHus.* Psan axtuBHoctu metauioB H. H. bekerosa. Comm
(cpenHue): HOMEHKJIATypa COJIeH, *CIocoOBl MOMyYeHUS™, B3aMMOJEHCTBHE COJIEH C MeTalaMH,
KHCJIOTaMHU, IIEI0YaMH U COJISIMH, IPUMEHEHHE.

[TousiTie 00 aM(OTEpHBIX THAPOKCHIAX (HAa MpUMEpE MUHKA U *aJFOMHHUA®). *XUMHUYCCKHUEC
CBOICTBA (B3aMMOJIEH CTBUE C KUCIOTAMU U LIEIIOYaMU, pa3JI0KeHHUE NPU HArPEBAHUM) U MOTyYeHue.™

I'eneTnyueckas cBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COC}II/IHCHI/II‘/’I. I'enernueckue PAAbL.



XUMHUYECKUM HKCIIEPUMEHT: Kau€CTBEHHOE OIPEAEIICHUE COJEP)KAHUS KUCIOpPOAa B BO3IYXE;
MOJyYSHHE M U3YUYEHUE CBOMCTB KHCIOPO/Ia; HAOII0IeHU e B3aMMO/I € CTBHUS BEIIECTB C KHCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MpeKpalleHus TopeHus (moxkapa); 03HaKOMJIEHHE ¢ 00pa3laMu OKCUI0B U
OIMKMCAaHKNE WX CBOMCTB; MOJIyUCHHE U U3YYEHHE CBOWCTB BOJOpOAa (rOpeHue); HaOIMoaeHne 00pas3oB
BEIIECTB KOJIMYECTBOM | MOJIb; McclenoBaHUE OCOOEHHOCTEN PACTBOPEHMS BELIECTB C PAa3IMYHOU
pPacTBOPUMOCTBIO; MPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHOM MAacCOBOWM J0JIel pacTBOPEHHOIO
BEIIECTBA; B3aMMOJAEHCTBHE BOJBI C MeTa/llaMU (HAaTpUEM U KajblieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); OINpeAeNeHne pacTBOPOB KHCJIOT M IIeJIo4Yed € TOMOIIBI0 HHIUKATOPOB;
UCCIIEZIOBaHNE O0OpPa3[0B HEOPraHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB; HAONIOEHHE W3MEHEHMS
OKpPacKM MHIUKATOPOB B PacTBOpax KUCJIOT U 1leno4eil; u3yuenue Bzaumonenctaus okcuaa meau(Il) c
pacTBOpPOM CEpHOM KHUCJIOTBHI, KHUCIOT C METaJJlaMU, peakuuid HeHUTpaau3aluM; [OIy4eHUe
HEpPAaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHE OJHOIO0 MeTajyla JPYrMM W3 pacTBOpa COJIM; pEILIEHUE

SKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMC «Baxxnenme Kiraccel HCOPraHn4YCCKUuX COCHHHGHHﬁ)).

Ilepuoouyeckuii 3axon u I[lepuoouueckas cucmema xumudeckux s1emenmos /. 1.
MenneneeBa. CtpoeHue aToMoB. XUMHYECKasd CB3b. OKMCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIUY.

[TepBble MOMBITKYA KIacCU(PHUKAIMM XMMHYECKUX dJIeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC W IIEJIOYHO3EMEIIbHBIE METaJUIbl, TaJOreHbl, HMHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHUJIBI U THUIPOKCUIIBI. ™

Ilepnoanueckuii 3akoH. [leproanueckas cucrema xumudyeckux aaeMeHToB J[. M. Menneneesa.
KopoTkonepuoanas u * mmuHHONIEprOAHAS ™ popMbl [lepronndeckoil CHCTEMBI XUMIUYECKHUX SJIEMEHTOB
M. N. MengneneeBa. [Ilepuoasl u rpynnel. Du3ndecknil CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOAa
U TPYMIIBI AJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX siaep. *M3oronbl.* DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX
000104eK aToMoB mepBbIX 20 xuMuueckux saemeHToB Ilepuoanueckoit cucremsr . . Menneneesa.
XapakTepucTuKa XMMHYECKOTO 3JIeMEHTa Mo ero mnojnoxeHutro B Ilepuonmueckoit cucreme /. U.
Meunpeneesna.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JIEMEHTOB MAJIbIX MEPUOIOB U TJABHBIX MOATPYIII, B
3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOTO) HoMepa 3HaveHwe llepuoamueckoro 3akoHa U
[Tepuoanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB AJIs1 Pa3BUTHUS HaykKu U nipaktuku. /. 1. Menneneen
— Y4EHBINA U TpaXKJaHUH.™

Xumuueckast cBsi3b. KoBasieHTHas (TIOJIIpHAS ¥ HETIOJSIPHAS) CBSI3b. *DJIEKTPOOTPUIIATEIILHOCTh
ATOMOB XMMHYECKHX 3JIeMEHTOB.* VlOHHas CBS3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAaHOBUTEbHBIE peakuuu. [Ipomeccel okucieHus u

BoccTaHoByIeHUsA. OKHUCIMTENN U BOCCTAHOBUTEIIN.



XUMUYECKHI JKCHEPUMEHT: HU3y4eHHe OO0pas3loB BEIIECTB METAUIOB M HEMETaJlIOB;
B3aMMOJICHCTBUE TUAPOKCUIA IMHKA C pPACTBOPAMM KHUCJIOT M IIEJI0YEH; HPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKluid (TOpeHHe, peaKiuu

Pa3I0KEHUSI, COSAMHEHHUS).

Meacnpeomemmuvie cés3u

Peanmzanusi MeXIpEIMETHBIX CBS3EH MPU N3YUYCHUH XHUMHH B 8 KJIacce OCYIIECTBIISICTCS Yepes
UCIONb30BAaHUE KaK OOIIUX eCTECTBCHHO-HAyYHBIX TOHATUH, TaK ¥ TOHSATHH, SBISIONIXCS
CHCTEMHBIMH JIJISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEeHHO-Hay4YHbIE TMOHSATHS: HAYYHBIH (aKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAJIU3,
CHHTE3, KJaccuuKkammsi, mepuoInIHOCTh, HAOMIOAeHIE, SKCIICPUMEHT, MOJICIMPOBaHUE, U3MEPEHUE,
MO/IEITb, SIBIICHHE.

dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI, HW3O0TOIbI,
PaTMOaKTHBHOCTh, MOJICKYJIA, AJIEKTPHUSCKHI 3apsiji, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE
BEIICCTBA, I'a3, (U3MUECKHE BEITMYHHBI, SAMHHUIIBI H3MEPEHHUS, KOCMOC, IIaHeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHepasbl, TOPHBIE MOPOBI, MOJE3HBIC HUCKOIAECMBIC,

TOILJIUBO, BOJITHBIE PECYPCHI.

COJAEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo u XuMHueckasl peakius

Ilepuognueckuii 3akoH. [lepuoguueckas cucrtema xumudeckux aieMeHToB Jl. M. Menaeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XHMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
[EpUOJOB, Kalus, KaJlbLMs M HMX COCOUHEHHHM B COOTBETCTBHMM C IIOJOKEHHUEM JIIEMEHTOB B
Ileproanueckoit cucTeMe U CTPOCHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJIBl XMMHYECKOM CBs3M. THUIBl KPUCTALIMYECKUX PEHIETOK,
*3aBMCUMOCTbh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKN M BU/1a XUMHUECKON CBs3U.*

Krnaccugukamus 1 HOMEHKIaTypa HEOPraHU4ECKHX BeIECTB (MEXIyHapoIHasi U TPUBUAJIbHAS).
XMMHYECKHE CBOMCTBA BELIECTB, OTHOCSAIIMXCA K Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COCIMHEHHM,
TE€HETUYECKas CBA3b HEOPraHNYECKHUX BEIECTB.

Krnaccudukanuss XMMHYECKHX pEaKIMi MO pPa3IUYHBIM TMpHU3HAKaM (MO YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIMIOBOMY 3(h(}eKTy, M0 U3MEHEHHIO CTENEeHEeH OKHCIEHUS
XMUMHYECKHX 3JIEMEHTOB, *10 00paTHUMOCTH, 110 YYaCTHIO KaTalu3aTopa).* DK30- U SHI0TepMUYECKHE

peakuuu. *TepMoXuUMHUYecKue ypaBHEHUS. ™



*TlonsiTie O CcKOpOCTH XMMHUYecKoil peakuuu. [loHsTue 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHsTHe 0 rOMOreHHbIX U reTepOreHHbIX peakiuusax. [losaTue o XuMuueckom
paBHOBecuu. CMelIeHne XUMUYeCcKoro paBHoBecHs. DakToOphl, BAUSIONIME HA CKOPOCTh XUMUUYECKOU
PEAKIMU U TTOJIOKEHUE XUMHUYECKOT 0 paBHOBECHS . >

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKLIMM, JJEKTPOHHBIA  OajaHC  OKUCIMTENIbHO-
BOCCTaHOBUTENIBbHOU peakiuu. CocTaBjieHUE YPaBHEHUM OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
C HUCIIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 0ajaHca.

Teopust 3MEKTPOTUTHUECKON JUCCOLUAIMU. DIEKTPOTUTUYECKAS TUCCOUALINS. DIEKTPOITUTHI
U HEAJIEKTpOoiIuThl. KaTHOHBI, aHHOHBI. *MexaHu3M AMCCOLMAIIMU BEUIECTB C PA3IUYHBIMU BUIAMU
xuMu4ecKkoil cs3u. [lousaTue o crenenu auccounanuu.™ CUIbHbIE U CIA0bIE IIEKTPOIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y clioBHS IPOTEKaHUS PeaKIHii HOHHOro oOMeHa 710 KoHIa. [TonHbie
Y COKpalE€HHbIC HOHHBIE YpAaBHEHUs peakUnii. XMMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH B
CBETE IpeJCTaBIeHU 00 eKTposmTHIeckoi nucconnanuu. Cpena pactsopa. KauectBenHble peakuuu
Ha KaTHOHBI U aHUOHBI: XJIOPUA-, OpOMUI-, HOAHU-, CYIb(}aT-, KapOOHAT-, CUIIMKAT-, (hocaT- aHHOHBL;
THUJIPOKCHUJI-MOHBI; KATHOHBI aMMOHUS, MarHus, Kajabllus, alllOMUHUS, xene3a (2+) u (3+), meau (2+),
LMHKA, IPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX.

XUMUYECKHI AKCHEPUMEHT: O3HAKOMJIEHME C MOJCISIMM KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHWYEeCKUX BEIIECTB — METaUIOB M HEMEeTa/ioB (rpaduTa M anmasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpusi); UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTM XMMHUYECKOM pPEaKIUU OT BO3JEHCTBUS
pa3nuyHBIX  (AKTOPOB; HCCIEIOBAHHWE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IMpoliecca
JUCCOLMAIIMU KHUCIIOT, HIeJIoueld U coiel (BO3MOKHO MCIIONIb30BaHUE BHIEOMATEpPHAIIOB); MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOMIMX MPHU3HAKU MPOTEKaHUsS peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcCajiKa,
BBIZICJICHUE Ta3a, 0Opa3oBaHWE BOJbBI); OMNBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX peEAaKIHil (ropeHue, peakluu pas3lIoKeHUs, COEAWHEHUs); paclo3HaBaHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIbI0 KAayeCTBEHHBIX pPEAKUUMHd Ha HOHBL, peUIeHue

OKCIICPUMCHTAJIbHBIX 3a1a4.

Hemeramibl u ux coennHeHus

OO6miast xapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIEHU
okucienus. CTpoeHue U Gu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJION€HOB. XUMUYECKHE CBOMCTBA
Ha TMpuMepe Xjopa (B3auMOACHCTBHE C MeTajulaMH, HEMETaslaMd — BOJOPOJIOM M KHCIIOPOZIOM,
*menouamu*). Xmopoonopoa. ConsiHas KUCTIOTa, XAMUYECKHE CBOMCTBA, *TIOTydeHne™, mpruMeHeHHUE.
*]J]eficTBHE XJIOpa M XJIOPOBOIOPO/IAa HA OPTaHU3M UelloBeKa. * BaxxHelmue XIIopuabsl U X HaXOXKACHUE
B MIPUPOJIC.

OO6mas xapakrepucTika 371eMeHTOB VIA-rpynnsl. OcoO0€HHOCTH CTPOEHUS aTOMOB KHCJIOPO/a



U cepbl. XapaKTepHbIE CTENICHH OKUCIICHHS.

Crtpoenue u (QU3NYECKUE CBOMCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA U CEPbl. AIUIOTPOIHBIE
MOIU(PHUKALIUKA KHCIOPOJa U cepbl. XUMHUECKHE CBOMCTBA CEphl (B3aUMOEHCTBUE *C HEMEeTaIlaMu * —
BOJIOPOJIOM U KHCJIOPOAOM, MeTajljlaMH, *KOHLIEHTPUPOBAHHBIMU a30THOM M CEpHOM Kuciaotamu).*
CepoBogopo/: cTpoeHHe, (pU3MUECKHEe U XUMHYECKHE CBOMCTBA (KHCIOTHBIE U BOCCTAHOBUTEIBHBIC
cBoiicTtBa). OKCUABI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTAa: PU3UIECKUE U
XUMHYECKHe cBoiicTBa (00mue u crneunduyeckne). Comu cepHOil KUCIOThI, KAUeCTBEHHAs PEaKIUsl Ha
cynb¢aTr-uoH. CepHucrass KHCIOTa. *XHUMUYECKHE PEAKIUH, JEKAIIMe B OCHOBE NMPOMBIIIICHHOTO
crioco0a NoJlyueHus: cepHOM KUCIoThl. * Haxoxnenue cepsbl U €€ coennHeHuil B npupoze. [Ipumenenue
CEepbI U €€ COeIMHEHU B ObITY U B IPOMBIIIIEHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKPYKaOILEN cpeibl
COCIMHEHHUSIMH Cepbl (KUCIOTHBIE IOXKIU, 3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIOCOOBI €ro
npeaoTBpamieHus. *

OO6miast xapakTtepuctuka 3jaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta
docdopa, xapakTepHbIE CTENEHN OKUCICHUSI.

A30T, pacripocTpaHeHHe B pUpoe, (pu3nueckre u XUMHUECKHe CBOHCTBA (B3aUMOJICHCTBHE C
MeTaJJlaMi M HeMeTaJyIlaMU - KUCJIOPOAOM U BomopoaoMm). KpyroBopor azora B mpupoje. AMMHUAK:
dbusznueckne W XUMHUYECKHE CBOWCTBA (OKHCIIEHHE, OCHOBHBIE CBOWCTBAa BOJHOIO pPAacTBOpa),
*nomyyenne* u npumeneHue. Comm aMMOHHMS: cOCTaB, (U3UUECKHE U XUMHUYECKHE CBOMCTBA
(paznmokeHue, B3aUMOJEMCTBUE €O IIeJoyaMu), NpuMeHeHue. KauecTBeHHass peakuusi Ha HOHBI
aMMOHUS. A30THas KHCJIOTa, € (U3NUECKHe M XUMHUYECKHE CBOWMCTBa (0Omme W crenuduyecKue),
*nmomyuyenue.* HutpaTsl (pasznoxeHue). Azorucras Kuciora. Mcmonp30BaHME HHUTPATOB M CoOJieH
aMMOHHS B KaueCTBE€ MHUHEPAJbHBIX YJOOpeHHH. *XUMHUEecKoe 3arpsA3HEeHHE OKpY’Kalollel cpelbl
COEIMHEHMSIMM a30Ta (KUCJIOTHBIE I0XKIU, 3arpsA3HEHNE BO3yXa, I0UYBbI U BOJOEMOB). *

®ocdop, *amnorponHsle Moaupuxanuu ¢ocdopa,* ¢uznUecKue M XUMHUUYECKHE CBOMCTBA
(B3auMoJieiicTBE C MeTajllaMd, HeMeTalJlaMHM, *KOHI[EHTPUPOBAHHBIMU a30THOM U CEepHOU
kuciaoTamu).* Oxkeun docdopa (V), oprodocdopHas kucioTa: HU3MIECKHE M XUMUYECKUE CBOWCTBA,
*nomyuyenue.* *IloHsTHe 0 MUHEpaIbHBIX y100peHUsIX: HUTPaThl U pocdatsl. [IoHATHE O KOMITIIEKCHBIX
ynoopenusx.* OOmas xapakrepuctuka 3yeMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUST aTOMOB
yriaepona u KpeMHus. BalleHTHOCTh U XapaKTepHbIE CTEIIEHU OKUCICHUS aTOMOB yriepoa U K pEMHHS.
Pacnpoctpanenue yriepoa B IpUpoje, XapaKTepHbIE CTEIIEHH OKHCICHHSL.

VYrnepon, annorpornnsie Moaudukanuu (rpadut, anmas), Guznueckrue 1 XUMAYECKHE CBOMCTBA
MPOCTHIX BELIECTB (B3aMMOJIEHCTBUE C METaJUIaMH, HEMeTalJlaMH, *KOHLIEHTPUPOBAHHBIMHU a30THOU U
cepHoil kucimoTaMu)*. AncopOius. KpyroBopor yriepoma B mpupoge. Oxcuubl yriepona, HX
¢u3nyeckre U XUMUYECKUE CBOMCTBA, MOJTYYEHUE U MPUMEHEHUE, IeIICTBUE HA OPraHMU3M YEJIOBEKA.

*JKOJIOTHUECKHE HpOGJ’IGMBI, CBsI3aHHBIC C OKCHUJIO0OM yrnepona(IV); TUIOTE3a IrJ100aIbHOro MOTEMJIECHUS



KJIMMaTa; MapHUKOBBIA 3(dekT.* YrombHas KucioTa U e€ colu, UX (PU3NYECKHEe U XUMHYECKHE
CBOICTBa, *mosiyueHue u npuMeHnenue.* KadectBeHHas peakuus Ha KapOOHAT-MOHBI. Vcnonb30BaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBILLIJIECHHOCTH U CEIbCKOM XO3SICTBE.

OO6mue mpencraBiaeHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHUX COEIMHEHUI
yriaepona (Ha mpUMepe MeTaHa, dTHJICHA, 3TaHONla, YKCYCHOW KUCIOTHL. *MX cOCTaB M XUMHUYECKOE
crpoenune. Kmaccudukanust opranndeckux Bemects.* [ToHsITHE 0 OMOTOrMYEeCKH BaXKHBIX BEIIECTBAX:
KHpax, Oenkax, yrieBoaax — U UX POJIM B KU3HU YeJoBeka. *MaTepuaibHOe eUHCTBO OPraHUYeCKUX
Y HEOPraHU4YEeCKHX COeTUHEHHH. *

Kpemnwii, ero ¢pusndeckre 1 XAMAYECKUE CBOMCTBA (Ha MPUMEPE B3aUMOICH CTBUS C METaIaMU
U HeMmeTaliamu), *nomydenue® u mnpumenenue. *CoenuHeHuss KpemMHus B mpupoae. OOmme
npeactaBieHus o0 okcune kpeMHusA(IV) um kpemHueBoil kucimore. CHIMKaThl, (QU3IUUYECKHE H
XMMHUYECKHE CBOICTBa, MOJMy4yeHHE M MpPUMEHEHHE B OBbITY, IPOMBILIJICHHOCTH (B MEIUIIMHCKOM,
AJIEKTPOHHOM, CTPOMTENHHOM W Ap.). Baxueiimme cTpouTenbHBIE MaTEpHalbl: KEpPaMHKa, CTEKIIO,
LIEeMeHT, 0eToH, *kene300eToH. [Ipodiaembl 0e30MacHOro UCIONb30BaHUS CTPOUTEIBHBIX MaTEPUAIIOB B
[IOBCEIHEBHOM XU3HU. *

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM
KHCJIOTBHI; IPOBE/IEHUE KAuEeCTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI M HaOJIOJeHHEe MPHU3HAKOB HX
MPOTEKAHUS; OIBITHI, OTpakarolre GU3NIECKue U XMMHUYECKHEe CBONCTBA raJIOT€HOB U UX COCAMHEHUM
(BO3MOXKHO  HCIIOJNB30BAHWE BHJEOMATEpUAJIOB); O3HAKOMJIEHHME ¢ 00Opa3namMu  XJIOpPHJIOB
(raJoreHn10B); O3HAKOMIIEHHE ¢ 00pa3laMu cepbl U e€ COeNUHEHUSMHU (BO3MOXXHO HCIOIb30BaHUE
BUJEOMATEepHaloB);  HaOJIoJeHMEe  Tporecca  OOyriIMBaHHMA ~ caxapa  [OX  JIeCTBHEM
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI; HM3yuyeHHE XUMHYECKHX CBOMCTB pa30aBiIE€HHON CEepHOM
KHCJIOTBbI, IIPOBEIEHUE KAaYECTBEHHOW peakuuu Ha cyiabpaT-uOH M HaOlIoJeHHEe NIpHu3HaKa eé
IPOTEKaHUs; O3HAKOMJIEHHE C (U3MUYECKMMM CBOicTBaMu a3oTa, (ochopa M HUX COECAUHEHHH
(BO3MOXXHO HCITOJIb30BaHKME BHIEOMATEpPHAJIOB), 0Opa3iaMu a30THBIX M (HOCHOpPHBIX yIOOPEHHIA;
MOJlydYeHUEe aMMHUaKa U U3y4eHHe ero CBOICTB; MPOBeeHNE KaUeCTBEHHBIX peakluii Ha HOH aMMOHHUS
u (ochaT-1MOH U U3ydEHHE IPU3HAKOB UX IPOTEKAHNUs, B3aUMOJ1€H CTBUE KOHIIEHTPU POBAHHOM a30THOM
KUCJIOTBI C MeAbl0 (BO3MOXXKHO MHCIOJb30BAaHUWE BHJIEOMATEpPHANIOB); H3yuye€HHE MoJeie
KPUCTATIMYECKUX PEHIETOK anMasa, rpaduTa; 03HaKOMIICHHE C TPOLIECCOM aJICOPOIIMH PaCTBOPEHHBIX
BEI[ECTB AKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHBOTrasa; MOJyYeHHE YTIEKUCIOro Tra3a H
U3y4YEeHHE €ro CBOMCTB; MpOBEJIEHHE KaueCTBEHHBIX peakUuid Ha KapOoOHAT- M CHJIMKAT-HOHBI
U U3y4Y€HUE TPHU3HAKOB HUX MPOTEKaHUs; O3HAKOMJIEHHME C TPOAYKLIHEH  CHUIMKATHOM
MPOMBIIJICHHOCTH; PEIICHHE 3KCIIEPUMEHTAJIbHBIX 3a/au 1o TeMe «BakHellne HeMeTalllbl U UX

COCOUHCHUS).



MerTaiel 1 UX COEIMHEHUS

OO6m1as xapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKEHUS
B Ilepuoguueckoil cucreme xummuyeckux snemeHToB [l. M. MenneneeBa M CTpPOEHHsS AaTOMOB.
Crpoenue MetaiioB. Meranianueckass CBA3b M METAJUIMYECKas KpUCTAJIIMYECKass peléTka.
DNEeKTPOXUMHUUYECKUM psii HampspkKeHU MetaioB. Pu3nyeckue 1 XMMUYECKHUE CBOMCTBAa METAaIOB
(B3auMoieiicTBUE C KUCIOPOAOM, BOAOH, KHcIOTaMH). *OO0mme crnoco0bl MONYYEHHS METaslloB.
[ToHsITHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT Koppo3uH. CriaBsl (CTaib, YyT'yH,
JIOpAJIIOMUHUI, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIIEHHOCTH .

[Ileounble MeTasuIBL: MONOXKEHUE B Ilepruoandeckoi cucreMe XumMudeckux siemMeHTos 1. M.
MenneneeBa; crpoenne atomoB. Haxoxnenue B npupoge. @usnueckue 1 XuMUYECKHE CBOWCTBA (Ha
npumepe HaTpus U Kanust). OKCHIbI U TUIPOKCUBI HATPUS U Kaiusl. [I[puMeHeHne nieouHbIX METaII0B
Y UX COCIMHEHUU.

[IlenouHO3EMENBHBIE METAJUIBl MarHUil U KaJibLUK: nonoxenue B Ilepuomumueckoir cucreme
xumuueckux syemMeHToB JI. M. MeHnneneeBa; cTpoeHHME HX aTOMOB; HAaXOXKJIEHHUE B MPUPOJIE.
du3uYecKre U XUMUYECKHE CBOMCTBA MarHus U KaJiblivs. BaxkHeimme coeuHeHus Kajdblius (OKCHI,
TUAPOKCUI, coi). *JKECTKOCTH BOMIBI M CITOCOOBI €€ yCTpaHeHus . ™

AmoMmuHMil: mnonoxeHue B Ilepuoagudeckoil cucremMe XuMHYECKHX daemeHToB [l U.
MenpneneeBa; CTpOo€HHE aToOMa; HaxXOXAeHUue B mpupone. duznueckne M XUMHUYECKHE CBOKCTBA
amoMuHMs. AM(OTEpHBIE CBOICTBA OKCH/IA M TUAPOKCH/IA ATFOMUHUSI.

Kenezo: nonoxenue B [lepponnueckonn cucreme xumMuieckux neMeHToB [l 1. Menneneesa;
CTPOEHHE aToMa; HaxoxJeHue B mnpupoae. Dusmyeckne M XHMMHUYECKHE CBOWMCTBA XKenes3a
(B3auMOJEICTBHE C METaUIaMH, KUCIOTaMHU U cojisiMu). OKcuabl, Tuapokcuibl U conu xenesa(ll) u
xenesza(lll): cocras, cBolicTBa u *monyyenue.™

XUMUYECKH JKCHEPUMEHT: O3HAKOMJIEHHE C o0pa3llaMd METajuloB U CIUIaBOB, HX
(Gu3nYeCKUMH CBOICTBaMH; U3YUYEHUE Pe3yJbTaTOB KOPPO3UU METAIIOB (BO3ZMOXKHO HCIIOIb30BAHHE
BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOCHCTBUS OKCUIA KaJbIUs M HATPUS C BOJAOM (BO3MOXKHO
MCI0JIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEOBAHNE CBOMCTB KECTKOW BOJIbI; IpOIIECca FTOPEHHUS Kele3a
B KHCJTIOpOJe (BO3MOXHO MCIOJB30BaHUE BUACOMATEPUAJIOB); TPU3HAKOB MPOTEKAHUS Ka4ECTBEHHBIX
peakiuii Ha HMOHBI (MarHus, Kajblus, amoMunus, uHka, skenesza(ll) m xenmesza(Ill), memu(Il));
HaOJIIOJIEeHHEe U ONMCaHWE IPOLECCOB OKpAIlMBAHMS IUIAMEHW HMOHAMM HATpHsl, Kalus U KajbLHs
(BOBMOXKHO HCIOJIb30BAaHHE BUEOMATEpUAlIOB); MCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHA
AJIOMUHUSI ¥ TUIPOKCHJIA IIUHKA; PEllIeHHE SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHel e MeTasbl

U UX COCOAUHCHUS).

XuMHs 1 OKpy>Karolas cpena



*HoBble MaTepuambl U TEXHOJIOTHUHU. BemecTBa 1 Matepuaibl B OBCETHEBHOM JKU3HH YEIIOBEKA.
XuMmus ¥ 310poBbe. be3onacHoe MCIONb30BaHKUE BEIISCTB M XMMHYECKUX peakiuii B ObITy. IlepBas
MOMOIIb TTPH XUMHUUYECKHX 0KOTraX v oTpaBiieHUsX. OCHOBBI SKOJOTUYECKON IPaMOTHOCTH. *

*XUMHUYECKOEe 3arpsA3HEHHE OKPYXKAaIoIIed cpenbl (MpeaenbHas JOMycTUMash KOHIIEHTpaIus
Beniect — [1/IK). Pons XxuMuu B penieHn# SKOJ0rHUecKuX mpodiem. *

*TIpupoaHble WCTOUYHUKH YTIIEBOAOPOAOB (yroyib, MPUPOAHBIA Ta3, He(Th), MPOIYKTH HX
nepepadOTKH, KX POJIb B OBITY U TPOMBIIIIIICHHOCTH. *

XUMUYECKHI HKCIEPUMEHT: H3ydyeHHe o0paslloB MaTepHuanoB (CTEKJIO, CIUIaBbl METaJUIOB,

MOJIMMEPHbIE MaTepHabl).™

MexnpenMeTHble CBI3U

Peanmzanus MeXIpeIMeTHBIX CBSA3CH MPH U3YYECHUH XUMUU B 9 Kilacce OCYIIECTBIIIETCS Uyepes
UCMOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUH, TaK M TOHATHH, SBISIOLIMXCS
CHCTEMHBIMH JJIs1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATUS: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIM3,
CHUHTE3, KJacCH(pHUKaLMsl, TePUOJUIHOCTb, HAOIIOIEHNE, SKCIEPUMEHT, MOJCITUPOBAHUE, U3MEPECHHUE,
MO/I€b, SIBIICHHE, TAPHUKOBBIN 2(PEKT, TEXHOJIOTUS, MATEPUAIIBI.

®duzuka: wMarepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, H3O0TOIIbI,
PagoOaKTHBHOCTh, MOJIEKYJIA, DJICKTPUUCCKHUHN 3apsi/l, TPOBOAHUKHU, TOTYITPOBOIHUKH, TUIIICKTPUKH,
¢doTO311EMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHU € BEII[ECTBA, I'a3, pacTBOP, PACTBOPUMOCTb,
KpUCTAJNINYECKasi PeléTka, CIUIaBbl, (PU3MUECKHUE BEIMYUHBI, €IUHMIIBI HU3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: ¢orocunTes, abixanue, Ouochepa, SKOCHCTeMa, MHUHepajbHbIe yI00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHepasibl, TOPHbIE TMOPOABI, MOJE3HBIE UCKOMAEMBIE,

TOMNJIMBO, BOJHBIE PECYPCBHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «XUMMUS» HA
YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

B nenom pesynbtatel ocBoeHus odydatomumucs ¢ 3I1P yueOHoro npeamera « XuMus» TODKHBI
coBmaaaTth ¢ pesynbratramu DenepanbHoil pabodell mporpamMMmbl OCHOBHOTO 00IIero oOpa3oBaHMS.

Hanbonee 3Ha4MMBIMA SBISTFOTCS:



JIMUHOCTHBIE PE3YJIBTATDI:

JImaHOCTHBIE PE3yNBTATHl OCBOCHHUS ITPOrPAMMBI OCHOBHOT'O O0IIETO 00Pa30BaHUS TOCTUTAOTCS
B XOji¢ 00y4YeHUs] XUMHH B CIUHCTBE y4eOHOH M BOCIHUTATECIBHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUUCKMMH COLMOKYJIbTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU I[€HHOCTSIMHU,
NPUHATHIMH B OOINECTBE TMpaBWJIAaMU W HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT TpoleccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHS U COITUATHM3AIINN 00 yJatOIXCS.

JIn4HOCTHBIE pe3yAbTAThl OTPAXKAIOT TOTOBHOCTH 00 yHAIOUINXCSI pPyKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OpPUEHTALIUNA U PaCIIMPEHHE ObITA JeATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE
B YaCTH:

1) maTproTHYECKOr0 BOCIIUTAHHUS:

[IEHHOCTHOT'O OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYUYHOMY
HACJIeINI0, TOHUMAHUS 3HAUYE€HUS XUMHUYECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIAJICTh JOCTOBEpPHOW WH(pOpPMAIMEli O TEpPEeaOBBIX JOCTH)KEHUSAX U OTKPBITHSAX MHPOBOH U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpPa B OOIIECTBA;

2) rpa’kJJaHCKOT'0 BOCITUTAHHUS:

MIPEICTABJICHUSI O COITMATIbHBIX HOPMaX U IMIPaBUIaX MEKJIMYHOCTHBIX OTHOIIICHUN B KOJUIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIEe0BATEIbCKOM,
TBOPUYECKOW M APYTUX BUJIAX ACSATEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM AESATENbHOCTU
MPU BBIMOJIHEHUHN YYEOHBIX, MO3HABATEIBHBIX 3aJ]lay, BBIMOTHEHUH XHMHYECKHX JKCIIEPUMEHTOB,
CO37IaHUU YYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aHMMOIIOMOIIH B TIPOIECCE ITOM
y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEIECHHWE W MOCTYNKH CBOMX TOBapuUILEH ¢
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMUSI MMOCIEACTBUN MOCTYITKOB;

3) IEHHOCTH HAYYHOT'O TIO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE U XUMUYECKOW peaKIMu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIIOIINX OCHOBY JIJIsl TOHUMAaHMSI CYIIIHOCTH HaYYHOU
KapTUHBI MUpPa, MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3IX
YeJIOBEKa C MPUPOJAHOM CPEeoid, O POJIM XUMUM B TTO3HAHUHU STUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIX MOTHUBOB, HAMpPAaBJEHHBIX Ha TOJYYE€HHE HOBBIX 3HAHUW 1O XHMHUHU,
HEOOXOIUMBIX JIJIs1 00BSCHEHHS HAOI0IaEMBIX ITPOI[ECCOB U SIBICHUH;

MO3HABATENILHON, WH(MOPMAIIMOHHOM W YHUTATENHCKOW KYJIBTYpPbl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENILHOW paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpOH, HOCTYIMHBIMH
TEXHUYECKUMU CPEICTBAaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeca K OOYYEHHIO W TO3HAHMIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHOM W WCCIICNOBATEIbCKON JICSITEIBHOCTH, K OCO3HAaHHOMY BBIOODY

HAIPaBJICHHOCTH U YPOBHS 00Y4€HHUs B JaJIbHENIIEM;



4) bopMupoBaHUS KYIbTYPBI 30POBBSI:

OCO3HAHUS LIEHHOCTHU >KU3HH, OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 KU3HHU, OCO3HAHUS MOCIEACTBUN U HENPUATHSI BPEIHBIX MPHUBBIUEK (YMOTpeOIeHus
AJIKOTOJIs, HAPKOTHUKOB, KYypeHHUs), HEOOXOIMMOCTH COOJIIOJCHHS TpaBuil 0€30MacHOCTH TpHU
00pallleHuu ¢ XUMHYECKUMU BEIIECTBAMHU B OBITY M PEAIbHOU JKU3HH;

5) TpyaOBOTO BOCIHUTAHUS:

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQPEeccHuil M Tpyda Pa3JMYHOrO pojJia, YBaXKEHUE K
TPYAy W pe3yibTaTaM TPYAOBOW ACSITEIBHOCTHA, B TOM YHCJIE Ha OCHOBE NMPUMEHCHHS MPEIMETHBIX
3HAHW 110 XUMHH, OCO3HAHHOTO BEIOOpA HH/IMBHUIyaIbHOM TPAEKTOPUHU MPOIOJIKEHISI 00Pa30BaHHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCIemHol MpoQeccuoHabHON AeATeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
aJanTUPOBATHCA B IPO(ecCHOHANBHOM cperie;

6) SKOJIOTHYECKOT 0 BOCITUTAHHMS:

HKOJIOTHYECKHU I1eJIeCO00pa3HOr0 OTHOILIEHUS K MPUPOAE KAK MCTOYHUKY KU3HHM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHHWs, MOHHMMAaHUs IEHHOCTH 3J0pOBOro M Oe3zomacHoro oOpas3a >KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (PM3UYECKOMY M MCUXHYECKOMY 370POBBIO, OCO3HAHUS
[EHHOCTH COOJIOJICHUS TMPaBHJI 0€30MIaCHOrO IMOBEACHUS MpHU paboTe C BEIIECTBAMH, a TaKXKE B
CUTYaIHIX, YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIIOJICH;

CIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble NMPH H3yYEeHUU XUMUU, JUUIS PelIeHHs 3ajad,
CBSI3aHHBIX C OKPYXAKOLIEH NPUPOJHON CpENOW, MOBBIIEHUS YPOBHS JKOJOTMYECKOW KYJIBTYpHI,
OCO3HAaHMS TJI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEM M MyTeH HMX PEIICHUsS MOCPEICTBOM
METOJIOB XUMHUH;

HKOJIOTMYECKOTO  MBINUICHUS, YMEHHUS PYKOBOJACTBOBATHCSI KM B  I0O3HABATEJIbHOM,

KOMMYHUKATUBHON U COLUAIBHON MPAKTUKE.

METANPEJIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHble Pe3yIbTaThl OCBOCHHSI 00Pa30BaTEIBHON MPOrpaMMbl IO XUMHUH OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMH IT03HABATEIBHBIMU JICH CTBHSIMH, B TOM YU CJIE:

1) 0Ga30BbIE JIOTMYECKUE ACHCTBHUS:

BBISIBIISITh TPUYHMHBI U CIIENICTBHSI TIPOCTHIX XUMHUYECKUX SIBIICHUN;

OCYIIECTBJISATh CPaBHEHHE, KJIIACCH(PUKAIIMIO XUMUYECKHUX BEIIECTB 10 3aJJaHHBIM OCHOBAHUSIM U
KPUTEPUSIM JIJIsI YKa3aHHBIX JIOTHYECKHUX OIepalinii;

CTPOHUTH JIOTHYECKOE CYXKJICHHE TI0CJie IPEABApUTEILHOI0 aHajii3a, BKJIOYAIOIIEe
YCTaHOBJICHUE TPUINHHO-CIIC/ICTBCHHBIX CBS3CH

CO3J1aBaTh, IPUMCHATD U Hp606p330BBIBaTI) 3HAKHU U CUMBOJIbI, MOACIIN U CXCMbI JJIS pCIICHUA



yueOHBIX U MO3HABATENIbHBIX 33]1a4 C TOMOIIBIO Te/1arora;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XMMHUECKHUX MPOIIECCOB U X MOCIECTBHUS;

2) 0a30BbIC UCCIIEAOBATEIILCKUE ICHCTBHS:

C TIOMOIIBIO IeAarora MPOBOJUTh XWMHYECKHH OIBIT, HECIOXKHBIA OSKCIHEPUMEHT, JUIS
YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3y4deHUs, TPUIMHHO-CIIEACTBEHHBIX CBSI3€H M 3aBUCHMOCTEH
00BEKTOB MEXIY COOO0IA;

C TMOMOIIBIO IeJarora WM CaMOCTOATENbHO (OpMyIHpoBaTh OOOOIIEHHS M BBIBOIBI MO
pe3yabTaTaM MPOBEICHHOTO HAOIOACHNUS, OIIbITA;

3) paboTta c nHpOpMAIHEHi:

BBISBJIATH JAe(PUINTHI HHGOPMAIUH, TaHHBIX, HEOOXOAMUMBIX ISl PEIICHHS MOCTABICHHOU
3a]a4H;

npeoOpa3oBbIBaTh HH(OPMAIHIO U3 OAHOTO BUA B APYrou (TabJMIly B TEKCT U TIP.);

UCKATh WM OTOMPaTh MH(POPMALIHIO WM JAaHHBIE U3 UCTOYHUKOB C YIETOM I pEIJI0KEHHON

y4eOHOM 3a7]a4M 1 33JaHHBIX KPUTEPUEB.

OBnaseHue yHUBEPCAIbHBIMH YI€OHBIMU KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

OpPraHH30BbIBaTh y4eOHOE B3aUMOJICHCTBHUE B TpyMIe (ONpeaessiTh O0IIMe eI, pacupeaensTh
POJIH, JOTOBapUBaThCS APYT C APYTOM H T. 1.).

C MOMOILBIO I€larora WM CaMOCTOATEIbHO COCTaBISATh YCTHBIE M INHCBMEHHBIE TEKCTBI C
UCIIOJIb30BAaHUEM HILTIOCTPATUBHBIX MATEPHUAJIOB JJISl BBICTYIUICHUS Iepe]l ayuTOpHei;

OpPraHH30BbIBATH Y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIbHOCTb C YYHTENIEM U
CBEpCTHUKAaMHU; paboTaTh MHAMBHUAYAJLHO W B TpYIIe: HAaXOAUTHh OOIlee pelIeHHe W pa3peliaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAaHUS [TO3ULIUHI U yU€Ta UHTEPECOB; (OPMYJINPOBATh, APT'YMEHTUPOBATh
U OTCTauBaTh CBOE MHEHME;

OLICHMBAaTh KauecTBO CBOEro BKJIaJa B OOHMHA NPOAYKT, HPHUHUMATh M pPa3lemsiTh
OTBETCTBEHHOCTb U MPOSBIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MePE] IPYIIION.

OBnazneHue yHUBEpCAIbHBIMU YU€OHBIMU PETYJISATUBHBIMU €1 CTBUSMMU:

oOHapyxuBaTh M (QOopMynIHpOBaTH YUEOHYIO TpoOJIeMy, OMNpeneNsaTh Ieinb Yy4eOHOU
JEeSITeIbHOCTY;

BJIQJICTh OCHOBAMH CaMOKOHTPOIIS, CAMOOILICHKH, MPHUHATHS PELICHUH W OCYIIEeCTBICHHUS
OCO3HAHHOTO BBIOOPA B Y4E€OHOU U MO3HABATEIIHPHON S TEIHbHOCTH;

COOTHOCHUTH CBOU JEHCTBUS C MJIAHUPYEMBIMU pe3yJbTaTaMU, OCYIIECTBIISATH KOHTPOJIb CBOEH
JIeATeIbHOCTH B TIpoOIlecce JIOCTHIKEHUS pe3ynbTaTa, ONpeNessTh CHocoObl JeHcTBUH B paMKax
IPEAJIOKEHHBIX YCIOBUM M TpeOOBaHMIl, KOPPEKTHUPOBaTb CBOM JACHCTBUS B COOTBETCTBUU C

U3MEHSIOIIENCS] CUTYaIlUEN;



J1aBaTh aJICKBATHYIO OLICHKY CUTyallMU U IIpeJaraTh ILUIaH €€ U3MECHCHMUS,

IpeBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUN Y4eOHO! 3a1auu;

[NOHUMATh NMPUYMHBI, 10 KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMblil pe3yibTaT AesaTeIbHOCTH,
OIpeNeNsaTh MO3UTUBHbBIC U3MEHEHUSI U HAIlpaBJIeHUs, TpeOyIoue fajabHe1ell padoThl;

OCO3HAaHHO OTHOCHUTBHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO.

INPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTATOB IO OCBOECHUIO 00S3aTEIBHOIO  COACPIKAHMS,
YCTaHOBJIEHHOT 0 JaHHOW PenepanbHO paboueil mporpaMMoil, BBIAEISIOT: HAyYHbIEe 3HAHUS, YMEHUS U
crocoObl neicTBull, crennduyeckue s y4eOHOro mpeameTra «XUMHS», BUIBl ACSITEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpeTaluy, MPeoOpa3oBaHUIO UM NMPHUMEHEHUIO B Pa3IUYHbBIX
y4€OHBIX U HOBBIX CUTYaIUsIX:

IPEACTaBICHUE O 3aKOHOMEPHOCTSAX U I103HABAEMOCTH SBJIEHUI HpUPOIbI, MOHHMaHUE
O00BEKTUBHOW 3HAUYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHMS,
KOMIIOHEHTa OOUIeH KyIbTyphl U MPAKTUYECKON NEATETHHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOIO
o011ecTBa; MOHUMAaHUE MECTa XUMHUH CPEIH IPYIHX €CTECTBEHHBIX HaYyK;

BJIaJICHUE OCHOBAMU MOHSATUITHOTO anmapaTa i CHMBOJIMYECKOTr0 S3bIKa XUMUU JIJIsl COCTaBJICHUS
dbopMyI HEOpraHMYECKHUX BEIIECTB, YPABHEHHI XUMUYECKUX PEAKIIHiA (C OIIOPOi Ha aNrOpUTM YIEOHBIX
JeiicTBuil); BiajgeHue ocHoBamMu xuMuueckod HoMmeHkJaTypel (IUPAC u TpuBHManbHOW) M ymMeHUE
UCIOJb30BaTh €€ M pelleHus y4eOHO-TIO3HABATEeNbHBIX 3aJad C TOMOIIbI0 YUWUTENs; yMEHHeE
UCIOJb30BaTh MOJAENU A1 OOBSCHEHHUS CTPOCHHUS aTOMOB UM MOJIEKYJ MO aJIrOpUTMY C OMOpPOil Ha
OIpeNIeTICHMUS,;

IPEACTABIEHNE O CUCTEME XMMHUYECKUX 3HAHUN M yMEHHE C MOMOIIbI0 YUUTENS MPUMEHATh
CUCTEMY XMMHYECKUX 3HAHUH JIJIs1 YCTAaHOBJIEHUS B3aUMOCBSA3€EH MEX/ly U3YyUE€HHBIM MaTepUajIoM U IpU
MOJyYeHUH HOBBIX 3HaHHWI, a TakKe B Ipoliecce BHIMOJHEHHUS y4yeOHBIX 3aJaHuil U mpu paboTe c
MCTOYHMKAMHU XUMHUYECKON MH(OpMaLiU, KOTOPas BKIIOYAET:

BaKHEHIINE XMMHYECKHE IOHATUSA: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE
U CJIO)KHOE BEIIECTBO, OHOPOHAsl U HEOJHOPOJHAsI CMECh, OTHOCUTEJIbHBIE ATOMHAsl U MOJIEKYJIIpHas
MAacchl, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00beM, OKCU, KUCIIOTa, OCHOBAHHE,
coib (CpenHssl), XMMUYECKas peakiusi, peaklUuud COCJUHEHMsS, PEaKIUU Ppa3JIOKEHUs, pPEeaKIHUU
3aMENICHUsI, PEaKIMu OOMEHa, TeIuioBOM 3()QeKT peakiuu, 5K30- U IHIOTCPMUUYECKUE PEAKIUH,
pacTBOp, MaccoBas J0JI1 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHMM, MaccoBas J0Ji1 U IPOLIEHTHas
KOHLIEHTpAIIMsI BEIeCTBAa B PACTBOpE, SJIPO aToMa, SJIEKTPUUECKUN CJIOM aToMma, aTOMHas OpOHTalb,
paauyc aToMa, BAaJIEHTHOCTb, CTENEHb OKMCIIEHHS, XMMHYECKas CBA3b, SJIEKTPOOTPULATEIBHOCTS,

MOJEIpHAas U HCIOJEIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJIJIMYCCKAA CBA3b, KPUCTAJLJIMYCCKAA



pemieTka (aToMHasi, MOHHAs, MeTa/lInYecKasi, MOJIEKYJIsipHasi), HOH, KATUOH, aHUOH, SJIEKTPOJIUT U HE
DIIEKTPOJUT, DJCKTPOJIUTUYECKAs IUCCOLMAIUS, PEaKIHMH HMOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHbIE PEAKIIMM, OKUCIUTEIb W BOCCTAaHOBUTENIb, OKHCICHHE M BOCCTAHOBJICHHE,
AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOPATUMBbIE PEAKIMH, CKOPOCTh XUMHUYECKOU
peaxiuu, Katajius3aTop, npeaeabHo nonycrumas kouentpauus (I11K), koppo3ust merannos, ciiassl;

OCHOBOIIOJIaralollie 3aKOHbl XMMMH: 3aKOH COXpaHeHus Macchl, llepuoanueckuii 3akoH
1. . MenneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XMMHH: aTOMHO-MOJIEKYJISipHAs TEOpHUsl, TEOpUs SJIECKTPOIUTHUECKON AMCCOIMAINH, a
TAaK)K€ TMPEJCTaBICHUS O HAy4YHBIX METO/JaX I[IO3HAHHUS, B TOM YHCJIE 5SKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METO/IaX UCCIIEAOBAHUS BEIIECTB U U3YUCHHS] XUMHUUECKUX PEaKIIUii;

IPEACTaBICHUE O IMEPHUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMHMYECKUX JJIEMEHTOB (paaunyc
aToMa, 3JIEKTPOOTPULIATENbHOCTh), MPOCTHIX U CIIOXKHBIX BEIIECTB OT IOJOKEHHSI 3JEMEHTOB B
[leproguyeckoit cucteme (B MaibIX MEPUOAAX U TJIABHBIX MOJATPYINAaX) W JIEKTPOHHOTO CTPOCHUS
aToMa; yMEeHHE OOBSCHITH CBA3b IOJIOXKEHHUS 3jeMeHTa B [lepuonuueckoil cucTeMe C YHCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U 3apsii siipa, oOIiee 4ucIio
AIIEKTPOHOB), PACIPEACICHUEM SJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
NEpUOJIOB, KaJHs U KaJbLUs; KIACCUPUIUPOBATh XUMUYECKUE AJIEMEHTHI C OIOPON Ha ONpeleIeHUs
busnueckoro cMbicia MUGPOBHIX JAHHBIX TEPHOANIECKON TaOIUIIB;

yYMeHHE KJIacCHUITUPOBATH XUMUUYECKUE IIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA U XUMHYECKHE
PEAKIMU C OOPOH HAa CXEMBI; OIPEEATh BAJCHTHOCTb U CTEIIEHb OKUCICHUS XUMHUUECKUX IEMEHTOB,
BHJI XUMUYECKON CBSI3W U THI KPUCTAJUIMYECKOW CTPYKTYPHI B COSAMHEHMSX, 3apsj MOHA, XapaKTep
cpedsl B BOAHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAaHWMN), OKHCIUTEIb M BOCCTAHOBUTEIHh IO
AIrOPUTMY Y4EOHBIX €l CTBUI;

YMEHHUE XapaKTepu30BaTh C OMOPOM Ha cxemy (pU3MYecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX
BellecTB (KUCIOPOA, 030H, BOIOPOA, TpaduT, aiMas, KpeMHuH, azot, pocdop, cepa, xiop, HaTpHii,
KaJduii, MarHuii, KajblWii, aTIOMUHUH, JKENE30) M CIOXKHBIX BEIIECTB, B TOM YHCIE€ WX BOJHBIX
pacTBOpoB (BOJa, aMMHUAK, XJIOPOBOJIOPO, CEPOBOIOPOI, OKCHABI U TUAPOKCHIBI MeTamioB [ - 1A
rpynmn, amomuaus, meau (I1), munaka, sxenesa (I1 u I1I), okcuast yraepoaa (I1 u IV), kpemuns (IV), azorta
u pochopa (III u V), cepor (IV u VI), ceprucras, cepHas, a30TUCTas1, a30THas, pochopHas, yrojbHas,
KPEMHHEBasi KUCJIOTa M MX COJIM); OMHCBHIBATH C OMOPOM Ha IJIaH M KIIOYEBBIC CIIOBA; yMEHHE
IIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS
rocJje NpeBapuTeIbHOTO aHajIu3a Mo/l PyKOBOJICTBOM I€arora, MpuMeHeHUe BEIECTB B 3aBUCUMOCTH
OT UX CBOWCTB, BO3MOXXHOCTb MPOTEKAHUS XMMHYECKUX MPEBpAIICHUN B pPa3JIMYHBIX YCIOBHSIX,

BJIMSAHUC BCHICCTB U XMMHUYCCKHUX MPOLECCOB Ha OPraHv3M YCJIOBCKAa U OKPYXKAOIYIO HNPHUPOAHYIO

cpeny,



YMEHHUE COCTaBJIATh IO 00paslly, cXeMe, aJropuTMy Y4eOHbBIX NEHCTBUN MOJIEKYJISIpHbIE U
VOHHBbIC YypaBHEHHMs peakuuii (B TOM 4YHCIEe peakuuil HOHHOro OOMEHa U OKHUCIUTENBHO-
BOCCTaHOBHUTEIIBHBIX PEAKI[H), HIUTFOCTPUPYIOLIMX XUMHYECKUE CBOMCTBA N3yYCHHBIX KJIACCOB / TpyIII
HEOPraHWYECKUX BEILECTB, & TAKXKE MOATBEPKAAIOIINX I'€HETHUYECKYIO B3aMOCBSI3b MEXY HUMU;

YMEHHE BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOr0 3JIEMEHTa B COEIMHEHUH, MACCOBYIO JIOJIO BELIECTBA B PacTBOpE, KOJIUYECTBO
BEIIECTBA U €ro Maccy, 00bEM ra3oB ¢ Oomopoil Ha obmme GopMyIIbl; YMEHUE MPOBOJUTH pacueThl IO
YpaBHEHUSM XMMHUYECKUX PEAKIUN U HAaXOAUTh KOJMYECTBO BEUIECTBA, 00BEM M MAaCcCy PeareHTOB UJIH
IPOIYKTOB PEAKIIMH C OMOPOH Ha 00pasell, aaropuT™ yIeOHBIX A CTBUH;

BJIa/IEHUE OCHOBHBIMHU METO/IaMU HAY4YHOT'0 N103HaHUs (HA0II01eHU e, U3MEPEHUE, IKCIIEPUMEHT,
MOZIETMPOBAHKE) MPU U3YYEHHM BEILECTB M XMMHMUYECKUX SBJICHUH C ONOPON Ha aJrOPUTM yueOHBIX
NelcTBUI; ymeHue chopMyIrpoBaTh podIIeMy U IPENII0KUTh ITyTH €€ PeLIeHUs C TIOMOLIbIO Mearora;
3HaHME OCHOB Oe3omacHOM paboThl € XMUMHUYECKHMHU BEIIECTBAMHU, XMMMUYECKOH mocynoil wu
1abopaTOpHBIM 000PYIOBAHUEM;

HaJIMYue NMPAKTUUYECKUX HABBIKOB IJIAHMPOBAHUSA U OCYIECTBJICHUS CIENYIOLIMX XUMUUYECKUX
HKCIIEPUMEHTOB I10Jl PYKOBOJICTBOM YUHUTENs C OOCYXJEHHEM IUIaHa pabOThl WJIM COCTaBJICHUEM
TaOIUIIBL:

M3yYeHHU e U ONUCcaHKue (PU3MYECKUX CBOWCTB BELIECTB;

O3HAaKOMJIEHHE ¢ (PU3UUECKUMHU U XUMUYECKUMU SIBJICHUSIMH;

OIIBITHI, WIITFOCTPUPYIOLIUE IPU3HAKU NIPOTEKAHNUS XMMHUECKUX PEAKIIMA;

M3ydeHue croco00B pa3/ielIeHHs cMecei;

MOJIyYEHHE KU CIIOPO/Ia U U3yYEHHUE €ro CBOMCTB;

MOJIyYeHHE BOJOPOJA U U3yUEHHUE €0 CBOICTB;

MOJTyYeHHE YIJIEKUCIIOro ra3a U U3y4eHHUe ero CBOICTB;

IIOJy4YeHHE aMMHAaKa U U3Y4YEHUE €r0 CBONUCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10J€H paCTBOPEHHOIO BELIECTBA;

HCCJIEZIOBAHNE U ONMCAaHUE CBONCTB HEOPraHUYECKUX BEIECTB PA3JINUHbBIX KJIACCOB;

IPUMEHEHUE HHJIMKATOPOB (JaKMyca, METHJIOpaHXka U (eHoJ(TalenHa) A OlpeAeseHUs
XapaKkTepa Cpelibl B pacTBOpax KMCIOT U LIENouel;

U3y4EHUE B3aUMOAECHCTBHS KUCJIOT C METajulaMH, OKCHJAaMHM METaJllIOB, PaCTBOPUMBIMU U
HEpaCTBOPUMBIMH OCHOBAHMSIMH, COJISIMU;

MOJTyYeHHE HePaCTBOPUMBIX OCHOBaHMUIA;

BBITECHEHHUE OHOI0 MeTajljla IPyIrUM U3 pacTBOpPa COJIN;

uccliiefioBaHue aM(OTEPHBIX CBOMCTB IMAPOKCHJIOB AJIFOMUHHUS U IIMHKA;

PCIICHUC OBKCICPUMCHTAJIbHBIX 3aaad II0 TEMC «OCHOBHBIE KIACCHI HCOPraHN4ICCKUX



COCIUHEHUI;

pelIeHNEe SKCIEPUMEHTAJBHBIX 3a7a4 [0 TeMe «DJIEKTPOIUTUYECKAS JUCCOLUALIS;

pElIeHHE SKCIEPUMEHTAJBHBIX 33124 10 TeMe «BakHelme HeMeTauIbl U UX COSTUHCHUSD;

pElIeHHE SKCIIePUMEHTATBHBIX 3324 10 TeMe «BaxxHele MeTaibl U UX COCTUHCHHS,

XUMHYECKHE SKCIEPUMEHTHI, HJUIIOCTPUPYIOUIHE MPU3HAKA MPOTEKAHHUS PEAKIMH HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEAKIIMU Ha MPHUCYTCTBYIONINE B BOJHBIX PACTBOpPAX MOHBI: XJIOPHUI -, OPOMUJI-,
wonun-, cynbdar-, docdar-, kapOoHAT-, CHIUKAT-aHUOHBI, THAPOKCU-UOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJablus, aTlOMUHU, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA;

YMEHUE MPECTaBISATh Pe3yJIbTaThl SKCIIEPUMEHTA B (DOpPME BHIBOJIOB, TOKA3aTEIbCTB, IPAPUKOB
U TaOJIMI ¥ BBISIBJIATH SMIUPUYECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBWJIaMU O€30MacHOr0 OOpalleHUs C BEIIECTBAMH, HCIOIb3yeMbIMH B
MOBCEHEBHOM JKU3HU, a TAKXKE MTPaBUIIAMU TIOBEICHUS B IEJIIX COCPEKEHUS 3J0POBBS M OKPYKAIOIIEH
MPUPOAHON CPEJIbl; MOHUMAaHKE Bpea (ONacHOCTH ) BO3ICHCTBHSI HA )KUBBIC OPTaHU3MBI OTIPEIeTICHHBIX
BELIECTB, & TAK)KE CIIOCOOOB YMEHBUICHUS U MIPEAOTBPALIEHUS UX BPEIHOrO BO3JCHCTBUS; IOHUMAHHUE
3HA4YeHHsI )KUPOB, OCITKOB, YIIIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BIIQJICHUE OCHOBAMHM XUMHYECKOHW T'PaMOTHOCTH, BKJIIOYAIONMIEH yMEHHWE TMPaBHIBLHO
WCIO0JIb30BaTh M3YYEHHBIE BEIIECTBA U MAaTEpUaIIbl (B TOM YHCJIE, MUHEPAIbHBIC YI00PEHUs, METAJIIbI
U CIIaBbI, MPOAYKTHI IEpepabOTKH MPUPOAHBIX HCTOYHHUKOB YTIIEBOJOPOAOB (YIIisl, IPUPOIHOTO Ta3a,
HeTH) B OBITY, CETTHCKOM XO35HCTBE, Ha MPOU3BOJICTBE; YMEHHUE MPUBOIUTH MPUMEPHI MTPABHIBLHOTO
WCIOJIb30BAHUS N3YYCHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHUE YCTaHABIIMBATh CBS3U MEXKAY PEAbHO HAOIIOaeMBIMH XUMHYECKUMHU SIBICHUSMU U
MpOIeCCaMU, TPOUCXOASIIMMHI B MAKPO- U MUKPOMHPE, OOBSICHATH MIPUUMHBI MHOTO0Opa3Hsl BEIIECTB;
yMEHUE HHTErPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHHMSIMHU JAPYTHUX YUEOHBIX MPEAMETOB C ITOMOIMIIBIO
neaarora;

npeAcTaBieHne o chepax mNpodecCHOHATBHON [eATENbHOCTH, CBSA3AHHBIX C XHUMHEH U
COBPEMEHHBIMH TE€XHOJIOTUSMH, OCHOBAHHBIMU Ha JTOCTHXKCHHUSIX XUMHUYECKON HAayKW; HAJTMUUE OIbITa
paboThl C pa3IMYHBIMM HCTOYHHKAMU WHGOpPMAIMU N0 XUMHUU (HAY4YHO-TIOMyJISipHAsl JHUTEPaTypa,
CJIOBAapH, CIPABOYHUKU, HUHTEPHET-PECYPChl) C ONOPOI HA aNrOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATH

UH(GOPMAIUIO O BEIIECTBAX, X MPEBPALICHUSIX U TPAKTHYECKOM MPUMEHEHUH.

TpeboBaHus K TMpEeIMETHBIM pe3yJbTaTaM OCBOEHHUS YydeOHOro mpeaMera «XUMHSD,
pacrpeneseHHbIE 110 TofaM 00y4YeHHs
Pe3ynbratel o rogam GopmMyaupyroTcs 0 IPUHLIKIY 100aBJIEHHS HOBBIX PE3YJIbTATOB OT Tofia

K Troay, y>K€ Ha3BaHHBIC B IPCAbIAYIIUX I'OAaX IMTO3UIMH, KaK ITPaBUJIO, JOCIIOBHO HC ITOBTOPAKOTCS, HO



YUUTBIBAIOTCA (peBy.]'ILTaTbI O4YCpCAHOIo roga 1Mo yMOJMYaHHUIO BKIOYAIOT PE3YJIbTATBHI IMPEAbIAYIIUX

JIET).

8 KITACC

PacCKpbIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKAN DJIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, CMeCh (OAHOPOAHAS M HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAas Macca,
MaccoBasi A0JISl XUMUYECKOT'0 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIN 00bEM, OKCH/I, KHCI0Ta, OCHOBAHHE,
COJIb, *IJEKTPOOTPUILIATEILHOCTH™, CTENEHb OKHUCJICHMS, XUMHUYECKas peaklus, KJaccupuKanus
pEaKIIMii: peaKkIMi COeANHEHUS, peaKLIUU Pa3IoKEHUs, peaklliu 3aMeleHUs, peaKIi oOOMeHa, K30~ U
SHAOTEPMUYECKUE PEaKINH; *TermIoBoi 3 (deKT peakuuu™; sapo atoma, SJIEKTPOHHBIN CION aToMma,
aTOMHasi OpOMTalb, paIUyC aTOMa, XUMUYECKasl CBS3b, MOJAPHASI U HEMOJspHasi KOBAJIECHTHAs CBS3b,
WOHHAs CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBAsl IOJIS BEHIECTBA (MTPOIICHTHASI KOHIIEHTPAIIHS) B
pacTBOpE;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) M IpPUMEHSTh 3TH
MOHATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAILCHUN;

MCIO0JIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJICHUS (POPMYJ BEIIECTB, MOJIEKYJISIPHBIX
YpaBHEHHMI XUMHUYECKUX PEaKINi, 3JIEKTPOHHOro OaaHca;

OTpENENSATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIICHh OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX C OMOPON HA OMpEETCHHUs, B TOM YHCIIe CTPYKTYPHPOBAHHBIC;
MPUHAIJISKHOCTD BEIIECTB K OMPENeIEHHOMY KJIACCYy COCAMHEHHWH 1Mo GopMysaM; BUJ XUMUYECKON
CBsI3M (KOBaJICHTHAs! M HIOHHAsI) B HEOPTaHMYECKUX COCMHEHUSX;

MMETh MPEICTABIECHUE O CUCTEME XUMUYECKUX 3HAHUM, YMETh C [IOMOILBIO YUYUTEN S IPUMEHSTh
CHUCTEMY XUMUYECKNX 3HAaHMM, 1JI yCTAHOBJIEHUS B3aUMOCBSI3U MEX/1y U3y4YEHHBIM MaTEpHAIOM U NIPU
MOJIyYeHUM HOBBIX 3HAHWHM, a Takke Ipu paboTe C HMCTOYHUKAMH XHUMHUYECKONH HH(POPMAIIHH.
OpHEeHTHPOBATHCS B IOHATHUSX U ONIEPUPOBATH MU HA 0a30BOM YPOBHE, IPUMEHSTH IIPU BBITOJTHEHUN
yueOHBIX 3aJJaHUH U PEIICHUH PACUETHBIX 3324 C OMOPON HA AITOPUTM YU4E€OHBIX ACHCTBHUI N3yUEeHHbIE
3aKOHBI M TEOpHUM: 3aKOH coxpaHeHus Mmacchl, Ilepuonuueckuit 3akon J[.M. MenneneeBa, *3akoH
MIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MoJieKyJisgpHas Teopusi. COOTHOCUTh 0003HAauEHUS,
KoTOpble uMerores B Tabiuue «llepuoanueckas cucrema xumuueckux aeMmenTos J[. 1. MenneneeBa»
C YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa,
o0I1Iee YK CII0 STIEKTPOHOB M PACIIPEIeIICHIE X 110 AJIEKTPOHHBIM CIIOSIM);

KJIACCH (PUITMPOBATH XUMUYECKUE DJIEMEHTHI; HEOPTaHUYECKU € BEIIECTBA; XUMUYECKHE PEAKITUN
(O YKCITy U COCTaBy YYacCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3P EKTy, 0 W3MEHEHHUIO

CTCIICHU OKHCIICHUA XUMHUYCCKUX BHCMCHTOB) C OHOpOfI Ha CXCMBI,



XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWMCTBA BEIECTB PAa3IUYHBIX KJIACCOB,
MOATBEPK/Aasl ONMCAHUE MPUMEpPAMU MOJIEKYJIIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peakLuil ¢ OnOpor Ha CXEMBI;

IMPOrHO3UPOBATH CBOMICTBa BCIHICCTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS; BO3SMOXKHOCTHU
MIPOTEKaHUSI XUMHUYECKUX [MPEBPALICHUNA B Pa3JIMYHBIX YCIOBHUSAX IIOCJIE MPEABAPUTEIBHOIO
00CYXXJICHHSI C ITEIaroroM;

BBIYHUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYHO MACChbl BEHICCTB; MACCOBYIO I OJIIO
XUMHUYECKOTO dJIeMEeHTa 110 (OpMYyJie COSTMHEHUS, MACCOBYIO JIOJIF0 BEIIECTBA B PAaCTBOPE; MPOBOIUTH
pacuérbl MO YpaBHEHUIO XUMUYECKON PEaKIMK C OMOPOi Ha aJIrOPUTM;

MNPUMCHATH OCHOBHBLIC OII€palinun MBICIIMTEIILHOU ACATCIbHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,
000011IeHNe, CUCTeMaTn3anus, Kiaccu(ukaiys, BbIIBICHHE MPUUUHHO-CIEICTBEHHBIX CBA3EH — A
U3yYEHHUs! CBOWCTB BEUIECTB M XMMHUYECKHX pPEaKIIMil; eCTECTBEHHO-HAay4YHbIE METOIbl MO3HAHUS —
HaOMIOZICHHE, W3MEpPEHHE, MOJCIUPOBAHUE, SKCHEPUMEHT *(peasbHbli W MBICICHHBIN)* TO0x
PYKOBOJICTBOM TI€Aarora;

CJIEIOBATh MPABHJIAM ITOJb30BAHUS XUMHYECKOM MOCYI0H U JJa00paTOPHBIM 000PYAOBaHUEM, a
TAKKC IIpaBUJIaM O6paH_[CHI/ISI C BCIICCTBAMHU B COOTBCTCTBHUHM C HMHCTPYKIHUAMHU I10 BBIIIOJIHCHHUIO
1a060paTOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCIOpOZa), TPUTOTOBJICHHIO PACTBOPOB C OIPEACIEHHOW MAacCOBOHM J0Jel pacTBOPEHHOTO
BCIICCTBA,; IIJIAHHUPOBATHL WM IPOBOAUTH XUMHUUCCKUC ISKCICPUMCHTBI IO paCllO3HABAHHWIO PaCTBOPOB
HIeJIoYel M KHCIOT C TOMOMIIBI0 WHIMKATOPOB (Jlakmyc, ¢eHondTalenH, METHJIOPaHXK U Jp.),
IMMOATBCPKAAOIUX KaueCcTBEHHBIN COCTaB HCOPraHM4CCKUX BCUICCTB (KaquTBeHHBIG PCaKIMU Ha I/IOHI)I)

10/l PYKOBOJCTBOM Il€Jjarora.

9 KJIACC

PACKpBIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHATUN: XMMUUYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELUIECTBO, BAJIEHTHOCTb, AEKTPOOTPULIATENBHOCTD,
CTENEHb OKUCJIEHMSI, XMMUUYECKasl peaKklus, XUMUYECKasi CBA3b, *TEIJIOBON 3(h(EKT peakuuu, MOJb™,
MOJISIpHBI  00BEM, PACTBOP; UIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SICKTPOJIUTHYECKAs MCCOLUAINS,
peaklMyd MOHHOTO OOMEHa, KaTalu3aTop, *XMMHUYECKOEe paBHOBECHE, OOpaTHMble U HEOOpaTHMbIE
peaKkIMU ™, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJIGHHE, aJUIOTponusi, amM@OTepHOCTh, XUMHUYEcKass CBA3b (KOBaJECHTHas, WOHHAas,
METaJIIINYECcKas), KPUCTAININYECKasl PEIIETKA, *KOPPO3Usi METAJUIOB, CIIJIABbl; CKOPOCTb XMMHUYECKON
peakuuu™, mpenenbHo nonycrumas konueHntpanus (IT1K) Bemiectna;

WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. M. 1) U MPUMEHATH 3TU

IMMOHATHS IIPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ;



UCIOJBb30BaTh 3HAKHM M CHUMBOJBI Il (UKCAIMU PE3yJIbTaTOB HAOMIOJEHUI, COCTaBICHUS
(dbopMyI1 BEIIECTB U YPaBHEHUH XMMUYECKUX PEAKIIMA, 3aIIUCH JaHHBIX YCIOBHUH 3a1ad. Mcroib30BaTh
obo3Hauenus, umerouuecs B [lepuoauueckoit cucreme u Tabiauie pacCTBOPUMOCTH KHCIIOT, OCHOBAHUM
U COJIeH B BOZIE JUIsl BHIIIOJIHEHUS 3aaHUM.

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCICHHUS XHMUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX
Pa3INYHOr0 COCTaBa; MPUHAIIEKHOCTD BEIIECTB K ONpPENEIEHHOMY KIIACCy COSAMHEHUN C OMOpOi Ha
OIpeNieTICHNs, B TOM YHCJI€ CTPYKTYpUPOBAHHbBIC, BHJIbI XUMUYECKOW CBS3M (KOBaJEeHTHAs, HOHHaf,
MeTaJIJIMuecKas) B HEOPraHMUECKUX COCAMHEHHSX; 3aps] MOHA M0 XUMHUYecKoi (opmyre; xapakrep
cpenpl B BOAHBIX pacTBOpax KHUCIOT W WIENOYEH, *TUI KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOIO
BelecTBa’™,

packpbiBaTh cMmbich llepumoguueckoro 3akona JI.M. MenneneeBa W JAE€MOHCTPUPOBATH €ro
MOHMMaHUe: *ONMHUCHIBaTh U XapakTepu3oBaTh* TabmmuHyio ¢opmy Ileproanueckoit cHCTEMBbI
XMMHMUYECKUX D3JIEMEHTOB: pa3jndaTh MOHATUS «rjaBHas mnoarpymna (A-rpynma)» U «11ododHas
noarpymnmna (b-rpynmna)», manbie u 60nblIMe NEPUObI; *COOTHOCUTH™ 0003HAUYEHHU S, KOTOPbIE HMEIOTCS
B MEpUOAMYECKON TalJMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsij sAapa, OOIIee YKUCIO AIEKTPOHOB U PACIpPEAEIIEHUE UX IO 3JIEKTPOHHBIM
CIOsIM); *OOBSICHATH™ 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB U HX
COEIMHEHMH B Ipeiesax MajblX MEPUOJOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHUS UX ATOMOB;

KIIACCU(PUIIMPOBATH XUMUUECKHE SJIEMEHTHI; HECOPraHMUYECKIE BEIIECTBA; XUMUYECKUE PEAKITUU
(Mo YMcCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, O TEMIoBOMY 3(dekTy, o u3MEeHEHUI0
CTeleHel OKHMCIIEHUS! XUMUYECKUX 3JIEMEHTOB) C OMIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTH) OOILIMEe U crenu(uyeckue XUMHYECKHEe CBOICTBa BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEpXKIas OMHMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX ypaBHEHHI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUNA C OITIOPOM Ha CXEMBI;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALMM KUCIIOT, 1IeJI0Uel U COJIel; MOJHbIe
U COKpalI¢HHbIE YpaBHEHHUs pEaKUHil HOHHOTO OOMEHA; ypaBHEHHUs pEaKlMid, MOATBEP)KIAIOLINX
CYIL[ECTBOBAHHME I'€HETUYECKOM CBSI3M MEXK/y BELLIECTBAMH Pa3IMUHbIX KJIACCOB;

pacKpbIBaTh  CYLUIHOCTb  OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUH  MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOT O OajlaHCa STUX PEaAKIIHii;

MIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOXKHOCTH IMPOTEKAHUS
XMMHMUYECKUX MPEBPaIleHUH MOce MPeIBapUTEIbHOI0 00CYKACHUS C MEAarorom;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJSPHYIO Macchl BEIECTB; MacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMEHTa 10 (opMyJie COSTUHEHNs; MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE; MPOBOJUTH
pacyéThl IO YPaBHEHUIO XUMUYECKON PEAKIIMH C OIIOPOM Ha aJIrOPUTM;

ClIeIoBaTh NpaBUJIaM IO0JIb30BAHUS XUMUYECKOM MOCY0i 1 1abOpaTOpHBIM 000PYJOBaHUEM, A



TaK)Ke MpaBHJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OMBITOB IO IMOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
Y YTJIEKUCIIOTO Ta3a);

MMpoOBOAUTL pPECaKIUH, [MOATBECPKIAAIOIIUC KA4eCTBECHHBIA COCTaB Pa3jiMYHBIX BCUICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI- OPOMUL-, HOAUI-, KapOoHaT-, hocdaT-, cumukKar-, cynbdar-,
TUAPOKCHUA-UOHBI, KATUOHBI AMMOHHUS W HOHBI U3YYCHHBIX MCTAJUIOB, NPUCYTCTBYIOIINC B BOIAHBIX
PacTBOpPAX HCOPraHUICCKHUX BCIHICCTB,

MPUMCHATb OCHOBHBIC OIICPpAlIUH MBICIIUTEJILHONU JACATCIBHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,
O606H.[CHI/I€, CUCTCMATU3al1I0, BBIABJICHUC MPUYINHHO-CICACTBCHHBIX CBSI3EH — AJIsT U3YUCHU A CBOICTB
BEIICCTB U XUMHUYECCKUX peaKquI; CCTCCTBCHHO-HAYYHBIC METOABI IO3HAHUA — HaGJIIO,IICHI/IC, HU3MCPCHUC,

MOJIEIUPOBAHUE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIEHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IaHUPOBAHNE U KOJIMYECTBO YaCOB, OTBOIMMBIX HA OCBOEHHUE KaXKI0M TeMbl yueOHoro npeamera «Xumus» denepaabHon
aJanTHPOBAaHHOW OCHOBHOM 00pa30oBaTeIbHON IMPOrpaMMbl OCHOBHOIO OOIIEro o0pa3oBaHUs OOYyHaOIMXCA C 3aJEpP/KKOM MCHUXUYECKOrO
pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pasnenoM PenepanbHoil pabodell mporpaMMbl yueOHOro mpeamera «XUMHUsS» OCHOBHOM
00pa3oBaTesbHOM POrpaMMbl OCHOBHOTO obmiero oopasosanus. IIpu s3rom Opranuzaius BnpaBe caMa BHOCUTb U3MEHEH Ul B COAEpIKAHUE U
pacmpezeneHte yueOHOro Marepuala 1o rogaMm oOydeHHs, B IOCIE0BATEIbHOCTh U3yUEHUs TEM U KOJIMYECTBO YaCOB Ha OCBOEHUE KaXKIOH
TEMBbI, OIpPEJIEICHUE OpPraHU3alMOHHBIX (GopM o00ydeHus U T.1. OOOCHOBAaHHOCTh JAaHHBIX HM3MEHEHHH omnpezaensercs BbIOpaHHBIM
obpa3oBarenbHOl opranuzanueii Y MK, unauBuayanbHpIMU ICUXOPU3NUECKUMU 0COOEHHOCTIMU KOHKpETHBIX oOyudaromuxcs ¢ 3I1P, crenensto

OCBOCHHOCTM MMM YYE€OHBIX TE€M, PEKOMEHAANMSIMH IO OTOOpY M ajantanuu y4eOHOro marepuana 1O XHMHH, NPEICTaBICHHBIMH B

TlosgcuuTenbHOM 3aIIHCKeE.



IIpumepHBbIE TeMBI,
pacKpbIBaoIIye AAHHbII
paszen nporpamMmsi,

U KOJIM4eCTBO YacoB,
OTBOMMOE HA MX HU3yYeHHe

OcHoBHOe coiep:kaHHe

OcHOBHBIE BHUIAbBI J€ATEJIBbHOCTH
odyuyaouuxcs

Paznen 1.IlepBoHayasibHble XUMHYecKUe MOHATUSI(20 1)

Tema 1. Xumusi — BakHast
00J1aCTh €CTeCTBO3HAHUS U
NPaKTHYECKOH
JIeATeJILHOCTH Yel0oBeKa

()

[Ipeamer xumun.* Pois XUMUY B KHU3HH YeTIOBEKa. XVMUS B
cucreMe HayK. MeTo/bl O3HAHVSI B XUMHH. *

Tena u BemecTBa. duznueckre CBONCTBA BEIIECTB.
ArperaTHoe cocTosiHiE BenlecTB. YUCThIE BEIIECTBA U CMECH.
Crioco0s1 pasaencaus cMeceil. Pu3nvecKne u XUMHICCKIE
spreHns. [[pu3Haky U yciIoBUS IPOTEKAHUS XUMUYECKUX
peakuuii.

3HaKOMCTBO C TpaBHIaMHu 0€30MaCHOCTH U pUEMaMu
paboTHI B XUMHYECKOH J1a00paTopuu.

JemoHcTpanuu

1. JTJabopaTopHOe 060pyIOBaHHE.

2. Pa3nu4Hble BU/IBI XUMHUYECKOMN MOCY/IBL.

3. OOpa3ibl BEIIECTB.

4. Crioco0sI paznenenust cmeceit (pupTpoBanue,
BBIIApUBAHNE, TUCTIIUIALNS, XpoMaTorpadus).
JlabopaTopHble U MpaKTHYecKHe padoThI
Jlabopamopnuie onvimul:

Omnwcanne (pU3MIECKUX CBOHCTB BEIECTB.
Paznenenue cMecH ¢ TOMOIIBIO MarHNTA.
Tpaxmuueckue pabomoi:

Ne 1. JTaboparopHoe 000pynOoBaHME 1 TPUEMBI pabOTHI C HAM.

[paBuna 6e30macHOil pabOTH B XUMUYECKOM JIAOOpATOPHH.
Ne 2. Ouuctka 3arpsi3HEHHON TOBapEHHON COIH

PackpbIBaTh CMBICI H3Y9aeMbIX MTOHATHH C TOMOIIBIO MEIarora.

PackpbiBaTh postb XUMHHY B IPUPOJIE U )KU3HH YEJI0BeKa, €€ CBS3b C
JIPYTMU HayKaMH.

Paznuyars ymcThIe BEIECTBA U CMECH; OJJHOPOIHBIE U HEOJHOPOJHbIE
cMecH;

Pa3nuuars Qusnyueckue 1 XUMHUYECKHE SBICHUS C OIIOPOH Ha
OTIpefeICHUs.

OnpenensaTe NPU3HAKN XUMUUECKUX PEAKLIUil ¥ yCIOBUS UX IPOTEKAHUSI.

CrnenoBath IpaBHUiIaM MOJIb30BaHUS XMMUYECKOH MOCY0H U
nmabopaTOpHEIM 000PYIOBaHNEM, A TAKXKE ITPABUIIAM OOpAaIEeHHS C
XMMHUYECKIMH BEIle-CTBAMHU B COOTBETCTBUH C HHCTPYKIMSIMHU TI0
BBINOJTHEHHUIO MTPAKTUYECKUX PAOOT MOJ] KOHTPOJIEM IIe1arora.

[TnaanpoBaTe ¥ IPOBOANTH XUMUYECKHH SKCIIEPUMEHT MO M3YUEHHIO 1
OTHMCAaHWIO (PH3UYECKUX CBOWCTB BEIIECTB, CTOCOOOB pa3aeleHHs
CMece BEIIEeCTB 0] PYKOBOJCTBOM II€AArora ¢ 00CyKACHUEM IIIaHa
paboTHI.

Hcnonp30BaTh pH BHIMOJIHEHNH YUeOHBIX 33/IaHAH U B TpoIiecce
HCCIIE0BATENbCKON A TETHHOCTH HAYIHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJIEP)KaHMsl, CIPABOYHBIE MaTepHaIbl, PECYpChI
WHTepHeTa 1oJ1 pyKOBOACTBOM II€arora.

BricTpanBarh pa3BEpHYyThIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPO Ha
nHQOPMAIHIO U3 yueOHUKA U CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
HCII0JIB30BATh N3Y4YEHHBIN NOHATUHHBINA annapar Kypca XuMHH




Tema 2. BemecrBa
U XHMHYEeCKHE Peakiuu
(159)

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE IJIEMEHThI. 3HaKU
(CHMBOJIBI) XHMHYECKHX 3JIEMEHTOB. [IpOCTHIC U CITOKHBIC
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumruueckas popMysia. BareHTHOCT, aTOMOB XUMHYECKUX
3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. *
OtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYyIIIpHas Macca. MaccoBast OISl XUMHUYECKOTO dIIEMEHTA
B COEUHCHHH.

OuU3NYECKHe U XUMUYCCKHE SBICHUS. XUMUYECKas peaKITusl.
[pu3Haku 1 yCIOBHS MIPOTEKAHUS XMMHISCKUX PEAKIINH.
XuMUYECKHE YpaBHCHHUS.

THITBI XUMUYECKUX PEAKITH (COCIMHEHUS, Pa3TIOKCHUS,
3aMeIeHns, 0OMeHa).

3aKOH COXpaHCHUS MACChI BEIICCTB.

*M. B. JIoMOHOCOB — y4EHBIH-IHIIMKIIOTIEANCT. >

JemoncTpauuu

®usnyeckue siBIeHNs (pacTHpaHue caxapa B CTYIIKE,
KHIICHUE U KOHJICHCAITHSI BOJIBI U T. [1.).

Xumuyeckue sBIeHus (TOpeHUE CBEYH, pa3lIo’KeHUe caxapa,
B3alMO/ICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapwsi,
paznoxkenue ruapokcuaa meau(ll), B3aumoseiictere xenesa ¢
Cepoii, B3aUMOJIeHCTBHE Keme3a ¢ pactBopom conu menw(1l)).
OMbIT, WUTIOCTPUPYIOIINH 3aKOH COXPAHEHHUST MACChI.

JlabopaTopHble H NpaKTHYeCKHe PadoThI
JlabopaTopHBIE OTIBITH:

[pumeps! Gpu3ndecKux sBICHAN (IDIaBIICHUE BOCKA, TASTHUE
TB1A).

[IpuMepbl XUMUYECKUX SBICHUH (TIPOKATHBAHUE MEIHOMN
TIPOBOJIOKH, B3aNMOJICHCTBHE MeJIa C KUCIIOTOH ).

Mopenu aToMOB ¥ MOJIEKYJT

[paxTryeckas padora Ne3 IIpru3Haky mpoTeKaHHs
XUMHUYECKUX PeaKklnui

Bruruuciienus

— OTHOCUTEIHHOM MOJIEKYJISIPHOM Macchl BEIeCTB;

— MAacCOBOM JI0JTH XHMHYECKOTO 3JIEMEHTa Mo (popmyrie
COEUHEHHUS.

[IprMeHSTh ecTeCTBEHHO-HaYYHbIE METO/IbI TO3HAHHUS (B TOM YHCIIE
HaOIoieHue, MOIEINPOBAaHUE, IKCIIEPUMEHT) M OCHOBHBIE ONIEPALIUH
MBICIIUTEIBHOM e TeTHbHOCTH (CpaBHEHNE, KIIacCH(DUKAIH) st
W3y4YEHUsI BEIIECTB M XMMUYECKUX PEaKIUi ¢ ONOPOI Ha alrOpUTM WIIH
CXeMmy.

PackpbIBaTh CMBICI H3y4aeMBbIX TOHATHH 1 3aKOHOB U IPUMEHSITh 3TH
TIOHSTHS TP ONMCAHUY CBOMCTB BEIIECTB M MX MPEBPAIEHUH C OTTIOPOH
HA IJTaH U KITFOYEBEIC CIIOBA.

Paznnyate usmyueckne 1 XUMUIECKHE SIBICHNS, OOBSICHITh NX CYITHOCTb C
TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO YUCHHSI C ONIOPOH Ha
OTIPEICTICHUS U CXEMBI.

OnpenensaTs MPU3HAKY XUMHUYCCKUX PEAKIUH, YCIOBUS MX IPOTCKAHMS.

OOBSICHATH CYIIHOCTD (PU3NUECKUX U XUMHUECKHX SIBJICHUH C TOUKH
3pEHUS] ATOMHO-MOJIEKYJIIPHOTO YIEHHSI C HCIIOJIb30BaHNEM BU3yalIbHOM
OTIOPBI.

KnaccudumnupoBars xuMuueckre peakunu (10 YUCITy U COCTaBy
pearupyroImux 1 00pa3yIOIIUXCS BEMIECTB) C ONOPON Ha CXEMBI.

CocraBnsiTh (hOpMyIbI OMHAPHBIX BELIECTB MO BAJICHTHOCTH M OIIPEAEIATh
BJIEHTHOCTH 1O ()OpPMYJIaM BELIECTB C ONOPOI Ha AITOPUTM yIeOHBIX
JIEHCTBUI.

PaccraBnsath k03(h(GUIMEHTHI B YpaBHEHHSIX XUMHYECKUX PEAKIHI C
OTIOpOY Ha aNITOPUTM YueOHBIX ACHCTBHM.

CrnenoBath NpaBHiIaM MOJIB30BaHUSI XUMHYECKOH MOCYION U 1a00paTopHBIM
00opyoBaHneM, a TakKe paBriIaM OOpaIleHHs! C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITIOJTHEHHIO JTA0OPAaTOPHBIX
XMMHYECKHUX OIBITOB IT0]] KOHTPOJIEM Tearora.

Hcnonp30BaTh pH BHIMOJIHEHNH YUeOHBIX 33/IaHAH 1 B TpoIiecce
HCCIIEN0BAaTENbCKON A TEIbHOCTH
HAYYHO-TIOTYJISIPHYIO TUTEPATYPy XUMUUYECKOTO COJCPIKaHM,
CIpaBOYHbIE MaTepHaTIbL, pecypchl VIHTepHeTa 10 pyKOBOACTBOM
nesarora.

BricTpanBarh pa3BEpHyTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OMOPOil Ha
WHPOPMAIHIO U3 yueOHHMKA U CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO
UCIIONIb30BATh U3YYEHHBIN MMOHATUHHBIN anmapar Kypca XUMHUH

Pasnes 2. BaxkHeiilue npeacraBuTes I Heopranmyecknx Bemects (30 u)




Tema 3. Bo3nyx. Kuciopoa.
ITonsTHE 06 OKCHAAX

(S )

Bo3ayx — cMech razoB. CocTaB Bo3ayxa.

Kucnopon — aneMeHT U mpocToe Bele-

cTBO. 030K — *aymoTporHasi MoTUbUKAI KHCIopoaa. ™
Haxosxnenue kuciopoja B npupoze, puzndeckue

U XMMHUYECKHE CBOUCTBA (PEaKIMH OKHCIICHHUS, TOPECHHE).
VYcoBus BOSHUKHOBEHUSI U TIPEKpalieHus ropenus. [lousTie
00 oKkcHIax.

*CnocoObI OTyYeHNs KUCTIOPO/a B 1a00paTopuu 1
npoMbniieHHOCTH. * [lpuMenenue kucnopona. Kpyrosopor
KHCIIOpOJia B IPUPOJIE.

*TeroBol 3(h(heKT XMMUIECKON peaKkuu, MOHITHE O
TEPMOXMMHYECKOM YPaBHEHUH, K30 - U DHIOTEPMHUYCCKUX
peaKusX.

*TorunmBo (HedThb, Yroiib U MeTaH). 3arpsi3HEHNE BO3/1yXa,
CIOCO0BI ero MPeAOTBpaIleHus. Y CHIICHHE TapHHUKOBOTO
a¢dekTa, pa3pyleHre 030HOBOTO CIIOSL. ™

JemoncTpauuu

Bsaumogneiictere hochopa, cephl 1 xkee3a ¢ KHCIOPOIOM
(BO3MOYXHO HCITOJIb30BAHUE BUICOOTIBITOB).

Omnpenenenue cojiep>kaHus KUCIOPOa B BO3IyXeE.
OMBITHI, IEMOHCTPUPYIOIIUE YCIOBUS BOSHUKHOBEHUSI U
MpeKpalleHus TOPEHHUsI.

JlaGopaTopHble M NpaKkTHYeCKHE Pa0OThI
JlaGopaTopHBIi OIBIT:

O3HakoMIIeHHE ¢ 00pa3IaMy OKCHIOB.
[paxTryeckas pabora:

No 4. TlonmyyeHue KUCIOpOa, U3Yy4EHHE €r0 CBOMCTB.

Boruuciaenns
— MOJIEKYJIIPHOM Macchl KUCIOPOAa U 030HA HA OCHOBAaHUH
aTOMHOH MacChbl XMMHYECKOT0 dJIeMEHTa

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH U MPUMEHSITh 3TH MOHATHS TIPH
OIHCAHUH CBOICTB BELIECTB M MX MPEBPALICHUN C HCIIOJIB30BAaHUEM
OTOPHBIX CIIOB H KJIHIIIE.

XapakTepHu3oBaTh (ONUCHIBATE)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/IyXa, (PU3UYECKUE U XH-MUYECKHE CBOMCTBA KUCIOPO/Ia,
CIOCOOBI €ro MOMyYeHHUs, MPUMEHEHHE U 3HAUYCHUE B IPUPOJIC U HKU3HH
YenoBeKa.

CpasHusams peakyuu 20peHust 4 MeONeHHO20 OKUCTIeHUs C
NpenBapUTEIEHBIM 00CYKICHHEM TapaMeTPOB CPAaBHEHUSL.

Co0bupath mpUOOPHI TS TOTYISHUS KHCIIOpoa (BEITECHEHHEM BOJIBI U
BO3IyXa).

PacriozHaBaTh ONBITHBIM MYTEM KHUCIOPOI IO KOHTPOJIEM IIEIarora.

Hcnonp30BaTh XUMHUYECKYIO CHMBOITUKY JUISL COCTABICHHS (hOPMYIT
BEIECTB, MOJICKYJISIPHBIX YPABHEHHH XMMHUYECKUX PEAKIHH C yIacTHEM
KHCIIOpOoJa.

OOBACHATH CYLIHOCTH YKOJIOTHYESCKHX MPOOIIeM, CBSI3aHHBIX C
3arpsI3HCHHEM BO3yXa.

CrnenoBath npaBriiaM 0e301acHoi paboTsl B 1a00paTOpuH TIpH
HCIIONIB30BAHUU XUMHYECKO TOCYIBI i 000PYIOBaHHUS MO KOHTPOJIEM
TMeJIarora, a TakxKe MpaBuiIaM OOpaIlleHHs C TOPIOYMMHE BEIECTBAMU
B OBITY.

[T1aHUpOBATh U OCYHIECTBIIATH HA TPAKTHKE XUMHUIECKHE SKCIIEPUMEHTHI,
MPOBOUTH HAOIIOICHHSI, INIATh BBIBOJIBI IO PE3YIIbTaTaM
9KCIIEPHMEHTA TI0JI PYKOBOJCTBOM MEarora.

Yd4acTBOBaTh B COBMECTHOW paboTe B rpymIie.

Hcnonp30BaTh MpH BBIOTHEHUH YYeOHBIX 3aJaHHUI 1 B ITPOLIECCE
HCCIIEIOBATEIBCKOM JeATENFHOCTH HayYHO-TIOMYJIAPHYIO JIUTEPATypy
XHMHYECKOTO COCPIKAHUS, CIIPAaBOYHbIC MaTEPHAIIBI, PECYPCHI
VHTepHeTa 1oJ] pyKOBOACTBOM IIearora.

BricTpanBath pa3BEpHYThIC IMCBMEHHBIC U YCTHBIEC OTBETHI C ONIOPOU Ha
nHpopMaIuio u3 y4eOHHKa U CPAaBOYHBIX MaTEPUAIIOB C ONIOPOH Ha IUIaH,
IPaMOTHO UCIOJIb30BaTh H3yYCHHBIN MOHATHHHBIN ammmapar Kypca XHMHH




Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX
H COJIfAX

()

Bomopon — snemeHT u mpoctoe BemectBo. HaxoxxneHre B
npupoze, GpU3NUecKne 1 XMMUYECKHe CBOMCTBA (Ha puMepe
B3aMO/ICHCTBHS C HEMETAJUIAMH U OKCHJIAMH METaJUIOB),
NpUMEHEHHE, *CIIOCOOBI MOTyYeH s ™

IlonsiTHE O KHCIOTAaX U COMAX.

JemoHcTpanuu

[Nomyuenne, cobupanue 1 pacro3HaBaHHUE BOJIOPOa.
T'openue Bogopona.

Bsaumopeiictere Bogopona ¢ okcumom memu(ll).

JlaGopaTopHble M IpaKTHYECKUE PadOTHI
JlaGopaTopHBIii OIBIT:

B3anMmojelicTBrE KUCIIOT C METAIIaMHU.
[pakTryeckas padora:

Ne 5. Tlonyyenuie BOAOPO/Ia, U3yYEHHE €TO CBOMCTB.

Boruuciaenns
— MOJIEKYJIIPHOM Macchl BEIECTBA HA OCHOBAHWU aTOMHOMN
MacChl XMMHYECKHX DIIEMEHTOB

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH M IPUMEHSTH 3TH IOHATHUS IPU
OTIMCaHUM CBOMCTB BELIECTB U MX MTPEBPAIICHHH.

XapaxkTepu30Barh (ONUCHIBATh) (PU3NUECKHE M XMMUYECKHE CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOJIy4eH s, IPUMEHEHNUE C OLIOPOH Ha IUIaH,
KpaTKyIo 3aIKcCh, CXEMY.

CoOupatb npuOOop A MOTYYSHUS] BOJOPO/A C HCIOJIb30BAaHUEM
BU3YyaJIbHON OTIOPEI

Hcnonp30BaTh XUMUUECKYIO CHMBOJIMKY JJISI COCTAaBIEHHS (hOPMYIT
BEIIIECTB, MOJICKYJIIPHBIX YPaBHEHUH XUMHUECKUX PEAKIIUH C ydacTHeM
BOJIOPO/IA C OTIOPOH Ha AJTOPHUTM.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuy Ipu
WCIIOJIb30BAHNH XUMHYECKOH MOCY/IBI M 000pYAOBaHUS 10T KOHTPOJIEM
Tesiarora., a TaKXe IpaBruiIaM 0OpatieHus ¢ TOPIOYMMHU BEIleCTBAMU
B OBITY

[TnanupoBatk ¥ OCYIIECTBIATH HA MPAKTUKE XUMHYECKHE SKCIIEPUMEHTEHI,
MIPOBOIUTH HAOMIOAEHNS, AENaTh BHIBOJIBI 110 PE3YJIbTaTaM KCIIEPHMEHTa
IO/l pPYKOBOZCTBOM II€Iarora ¢ 00Cy /JIeHUeM ILIaHa paboTsl, C
UCIIOIb30BaHMEM KJIHIIIE.

YuacTBOBaTh B COBMECTHOH paboTe B IPyIIIE.

[MnanupoBatk 1 OCYIIECTBIATH HA MPAKTUKE XUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOMIOICHNSI, AENaTh BBIBOJIBI 110 PE3YJIbTaTaM KCIIEPHMEHTA.

YuacTBOBaTh B COBMECTHOH paboTe B Ipymiie

Tema 5. KoanuecTBeHHbIE

OTHOIICHHUHA B XUMHUH
(4 1)

KonmuectBo Bemectsa. Monbs. MorsipHas Macca. 3aKoH
Asoraznpo. MomnspHslii 006EM Ta30B. Pacuérsl mo
XUMHYECKUM YPAaBHEHHUSM.

JemoHcTpanus
OO0pas1bl BemecTB KOJIUIECTBOM | MOJTb.

Brruuciienus

— 00BbEMa, KOJIMYECTBA BELIECTBA r'a3a 10 €ro M3BEeCTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY;

— 00BEMOB ra30B 110 YPaBHEHHIO PEaKI[MH HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUH Ta30B

PackpbIBaTh CMBICI H3Y9aEMBIX TOHATHH M IPUMEHSTH 3TU TTOHATHS,

a TaKk)Ke U3y4EHHBIE 3aKOHBI U TEOPHH JUIS PELICHUS paCUETHBIX 33/1a4d €
MOMOUIBIO MTEAArora.

BpIaucnsaTe MOJISIpHYIO MaccCy BEIIECTB; KOJMYECTBO BEUIECTBA, 00BEM
rasa, Maccy BEIeCTBa C OITOpOi Ha oOpasell, Ha (HOpMYIIBI;

IIpoBoAUTE PacUEThI 10 YPAaBHEHUSIM XUMUYECKUX PEAKIHI ¢ OOPO Ha
oOpaser, aropuT™ yueOHbBIX ASHCTBUI: KOJIMYECTBa, 00BEMA, MacChl
BEILIECTBA 10 U3BECTHOMY KOJMUYECTBY, 00BEMY, Macce peareHToB MIIN
MIPOYKTOB PEAKIIUH.

BricTpanBath pa3BEépHyThIe NTUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOI Ha
UH-

(dopmaruIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAaMOTHO
HCIOB30BaTh U3yYEHHBII MOHATUHHBIN annapar Kypca XUMUH C
MIOMOIIBIO TIe/Iarora.




Tema 6. Boga. PacTBopbl.
ITonsiTue 06 OCHOBAHUAX

(59)

Bona, ee cocra, ctpoenue, MosieKyibl. Ou3ndeckue
CBOWCTBA BOJIbI. * AHAIM3 W CHHTE3 — METOJIbI U3YUCHHUS
CcOCTaBa BOJLL*

XHUMHAYECKHE CBOMCTBA BOIBI

(paznokeHue, peakliuy ¢ HaTPUEM, OKCUJIOM KalbI[us,
okcuziom cepsl IV .

CocraB ocHoBauuii. [loHsATHE 00 MHANKATOPAX.

*Boma xak pacrBopurens.* PactBopsl. *PacTBopuMOCTh
BEIIECTB B BOJE.*

*HacpIeHHbIC 1 HEHACHITIIEHHBIC pacTBOPEL.* MaccoBast
JI0JIsl BELIECTBA B PAaCTBOPE.

*Pois pacTBOPOB B MPUPOJIC U B KHU3HH YESTIOBEKA.
KpyroBopoT Bozs! B ipupoe. ™ 3arpsisHeHHUE PUPOTHBIX
BoJ. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ.

JemoncTpauuu

DJeKTPOJIU3 BOIBI, CHHTE3 BOJIbI;, B3aUMO/ICHCTBIE BOIBI C
Mmetamuiamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB).

PacTBopeHue BEIIECTB ¢ Pa3IUUHON PACTBOPUMOCTBIO.
HccrenoBanne pacTBOPOB KKCIOT U MIEIOYEl ¢ IOMOIIIBIO
HHIUKATOPOB.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

[pakTrueckas paboTa:

Ne 6. [lpuroToBieHre pacTBOPOB C OIIPEAETEHHONH MAaCCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA.

Boruucienns
— C MCHOJIb30BaHMEM MOHSITHS «MaccoBasl J0JIsI BEIlECTBA B
pacTBope»

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH M IPUMEHSTH 3TH IOHATHUS IPU
OTIMICaHUH CBOMCTB BELIECTB M MX MIPEBPAIIEHHIA C TOMOIIBIO Me1arora.

XapakTepu30oBaTh (GU3NMYECKNE U XUMHUECKHE CBOWCTBA BOJBI, €€ POJIb
KaK pacTBOPUTEINS B IIPHUPOJIHBIX MPOIIECCaX C OMIOPOH Ha IUIAH U CXEMY.

CocTaBisiTh ypaBHEHUS] XUMHYECKUX PEAKIMI C y4acTHEM BOJIbI C OITOPOM
Ha CXeMy.

OOBSICHATD CYIIHOCTD YKOJIOTHYECKUX IPOOIIEM, CBI3aHHBIX C
3arpsiI3HEHNEM MPHPOJHBIX BOA, CITIOCOOB! OYHCTKH BOABI OT IPUMECEH,
MepBI IO OXpaHe BOJ OT 3arps3HEHNS 1OCTe PEeIBapUTEIEHOTO
CTPYKTYPHUPOBaHHUS MaTepHana.

[TnanupoBath U OCYIIECTBIATH Ha NPAKTHKE XUMUYECKHIE SKCIIEPUMEHTEI,
MIPOBOANTH HAOIO/ICHNS, JIETATh BbI-

BOJIBI TI0 pe3yJIbTaTaM dKCIIEPUMEHTa [0]] KOHTPOJIEM II€Aarora, ¢
UCTIOJIb30BaHUEM KJIHIIIE.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuu Ipu
UCTIOJIb30BaHNH XUMHYECKOH MOCY/IBI M 000pYAOBaHUS 10T KOHTPOJIEM
resiarora.

[IpoBOIUTE BHIYHCIICHHS C TPUMEHEHHEM TTOHATHS «MaccoBasi 10
BEIIIECTBA B PaCTBOPE» C ONOPOH Ha (HOpMyIIbI.

Hcnionb30Bath IpH BHIOJHEHUH Y4EOHBIX 3aJIJaHUH U B TIpoLiecce
HCCIIEIOBATENBCKOM IEATEIHbHOCTH HAYYHO-TIOMYIISIPHYIO JTUTEPATYPY
XMMHYECKOTO CO/IepIKaHus, CIPaBOYHbIE MaTePHAIIbI, PECYPCHI
HHTepHeTa o pyKOBOACTBOM IeJjarora.

BricTpanBarh pa3BEpHYyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
nHPOPMAIHIO U3 yaeOHNKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
UCTIONIb30BATh N3YYEHHBIN MOHATUIHBIN anmapar Kypca XHMHUH 10CIIe
MIPEABAPUTETBHOTO CTPYKTYPHUPOBAHHSI MaTeprana




Tema 7. OcHOBHBIE KJIACCBI
HEOPraHnYecKux
coeIMHEeHMI

(11 9)

Kiaccudukanus HeOpraHM4eCKuX COSTUHCHU.

OKCHIBI: COCTaB, Kaccu(uKanus (OCHOBHBIC, KACIOTHEIE,
*am@oTepHBIe, HECOICO0pa3yIONIe Ha MPUMEPE OKCUIA
yrnepona |l u okcupna asora |l, Homenknarypa. [Tonyuenne™
OKCHJIOB (B3aUMO/ICHCTBUE C BOJIOM, KUCIOTAMHU, IIICITOYaMH ).
OcHOBaHMsI: COCTaB, KilacCUpUKaIus (IeI0YH 1
HEpaCTBOPHUMEIC OCHOBAHMS ), HOMCHKIIATYpA.

Kucnotsr: cocTas, kiiacCU(pUKAIUsI, HOMEHKIIATYPA,
(hm3nyecKkre M XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBHE C
OCHOBHBIMH OKCH/IaMU COJIIMH Ha TIPUMEpPE COJISTHOHN U
CEpHOMU KHUCIIOT), *crocoObI oy4eHus.* Ps akTHBHOCTH
METaJUIOB.

Conu (cpenHue): HOMEHKIIATYpa, *CriocoObl MOTyIeHUS ™,
B3aMMOJICHCTBHE COJICH C METAJUIAMU, KUCIIOTaMH, IIEI0YaMH
U COJISIMU.

I'eHeTmyeckast CB3b MEXKITY KIIACCAMHU HEOPTaHUIECKIX
coeauHeHmi. ['enerndeckue psapl. [lorsTre 06 aMmpoTepHBIX
THJIPOKCUIAX Ha TIPUMEpE IIMHKA U ATIOMUHUS. XUMHUYCCKHC
CBOICTBA - B3aUMOJIEHCTBHE C KUCIOTAaMH U II€JI0YaMHU.
PaznosxeHue npu HarpeBaHUU.

JemoncTpauuun

OO0pa31pl HEOPraHWIECKHUX BEIIECTB PA3IIMIHBIX KIACCOB.
BzauMopeiicTBue pacTBOpa CEPHON KUCIOTHI C OKCUIOM
memu(l1).

Peakuus HeliTpanu3zanuu.

BrITecHeHNE OZJHOTO MeTayuIa IpyTUM U3 pacTBOpa COJIH.

JladopaTopHble U MPaKTHYeCKHE PAOOThI

JlaGopaTopHBIE OTBITHI:

B3anmopelicTBre KUCIOT C METAIIaMH.

[Nomy4yenue HeEpaCTBOPUMBIX OCHOBAHMIA.

B3anmoselicTBre HEpaCTBOPUMBIX OCHOBAHUH C KHCIOTaMH.
Paznoxenne runpoxcuna memu(1l) mpu HarpeBaHum.
[NpakTryeckas padora:

Ne 7. Penienue 3kcriepMMeHTAIbHBIX 33/a4 110 TeEMe
«OCHOBHBIE KJIACCHI HEOPIaHUIECKUX COCHHEHHUI.

Bruruuciienus
— II0 YPaBHEHUSIM XUMUIECKIX PEaKIIIit

OrnpefenieHrne OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COEAMHEHUH 11O
ma0oHy.

CocTaBiieHHE CXeM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIMHEHHUH Ha OCHOBE OMPEICIICHUSL.

Cocrasnienne HOpMYIT OCHOBHBIX KJTaCCOB HEOPTaHMYECKHUX COCTMHCHUM
W Ha3bIBaHHE MX 10 MEKIYHAPOIHON U TPHBHAILHONU HOMEHKIIATYpE C
HCIOJIb30BAHUEM OIPEICIICHHS U TaOIUIBI PACTBOPHUMOCTH.
KnaccudunupoBaHnue u3ydaeMbiX BEIECTB 110 COCTABY U CEOUCMBAM C
OTIOPOY Ha OIMpPEACICHH S, CXEeMbI U TAOJIUILYy PACTBOPUMOCTH.
CocrapiieHre TabNUIbI TEHETHYECKUX PSIIOB U cXeMbl «I eHeThdIecKast
B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUI» MO
PYKOBOJICTBOM IIe/Iarora.

[poruo3upoBaHKre CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMHUYECKUX
CBOMCTB M3Y4EHHBIX KJIACCOB, TPYIIIT BEMIECTB, K KOTOPBIM OHU OTHOCATCS
C HCTIOJIb30BaHNEM CXeMbl «I'eHeTHuecKast B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTHHEHHI 0] PYKOBOJICTBOM IEIarora.
CocraBiieHHEe MOJISKYJIIPHBIX YPaBHEHUN PEaKIINii, HILTFOCTPUPYIOLTHX
XUMHYECKHE CBOWCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NOYYEHUS.
BEIIIECTB M3Yy4EHHBIX KJIACCOB, TPYIIII, a TAKIKE MOATBEPKIAFOIINX
TEHETHYECKYIO B3aMMOCBA3b MKy HUMH, C OIIOPO# Ha BepOATbHYIO
CXEMY B KaueCTBE 3pUTEIBHOM OMOPHI.

CocrapiieHHE MOJIEKYIIIPHBIX YPAaBHEHHUH PEaKIIUi 10 CXEMaM C
MpeABapUTETbHBIM 00CY)KIEHHEM BBIOOPA PEarnpyroIiX BEIIECTB.
BhIuncnenune mo ypaBHEHUSIM XUMUYECKUX PEaKInil KOHUecTBa, 00bEMa,
MAacChl BEI[ECTBA M0 KOJHUYECTBY, 00BEMY, Macce peareHTOB WIIN
MPOJIYKTOB PEAKI[MH TI0 aJITOPUTMY.

[MnaHupoBaHUE U OCYIIECTBICHUE HA IPAKTHKE XUMHUYECKOTO
9KCIEPUMEHTA U HAOJIOACHHS IO/ PYKOBOJCTBOM YUUTEJISL.
®DopMyIMPOBAHKE BBIBOOB M0 PE3YJIbTaTaM IKCIIEPUMEHTA C
HCIIOJIb30BAHUEM OIOPHBIX CJIOB.

DopMyIMPOBaHKE ¢ TIOMOIIIBIO TIE]AroTa U BBITIOHEHHUE MTPABUIT
6e301acHO#t paboThI B TA0OPATOPHH ITPU HCIIOIB30BAHUN XUMUIECKON
MTOCY/TBI B 00OPYIOBAHIS.

Hcnosp30BaHue MpH BHITOJHEHHH YI€OHBIX 3aaHHIi U B IPOLIECCE
HCCIIE0BATENbCKOM AeATETHPHOCTH HAYyYHO-TIOMY/ISIPHOM JTUTEPATYPhI
XMMHUYECKOTO COJIEPIKaHMUs, CIPABOYHBIE MATEPHATIBI, PECYPChI
HHTepHeTa, OCYIIECTBICHHE BBIOOPA IO/l PYKOBOJCTBOM ME/Iarora.
BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX M YCTHBIX OTBETOB C OMOPOi
Ha HHPOPMAIHIO U3 YueOHHMKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHOE
UCIIOJIb30BaHUE U3YUEHHOTO MOHSATUIHHOTO ammapaTa Kypca XUMHH C
HCIOJIb30BAHMEM ILIaHA, OTIOPHBIX CJIOB, AJITOPUTMA.




Pasnen 3. Ilepuoanyeckuii 3axoH u [lepnoanyeckas cucreMa XuMudeckux 3jiementoB /1. . MenaeneeBa.

Ctpoenue aToMoB. XuMH4YecKas cBsi3b. OKHCINUTEIHHO-BOCCTAHOBHTEIbHBIE peakuuu (15 1)

Tema 8. [lepuoguueckuii
3akoH u Ilepuopnyeckas
cucTeMa XUMHYEeCKUX
3JIEMEHTOB

. 1. Menpesie-eBa.
Ctpoenue aToma (7 1)

IlepBblie MOMBITKN KIAacCU(UKAINU XUMUIECKUX SJIEMEHTOB.
[NonsiTHe 0 rpynmax CXOMHBIX IEMEHTOB (IEIOYHBIC U
[IETI0YHO3EMENIbHBIE METAILIBI, TAIOTCHBI, HHEPTHBIC T'a3bl).
*DIeMeHTHI, KOTOpBIE 00pa3yroT

am(oTepHbIE OKCUIBI U THIPOKCHIBL.*

Ilepuoanueckuii 3akoH u [leprogu-ueckas cucremMa
xumunyeckux siemenToB . . Menneneesa. [lepuosi,
TPYHITBI, HOATPYNIbl. DU3NYECKHA CMBICT ITOPSAKOBOTO
HOMeEpa 3JIeMEeHTa, HOMEPOB IIEPHO/IA U TPYIIIIHL.

Crpoenue aromoB. CoctaB aTOMHBIX siziep. *M3oTombl. ™
Onextponbl. CTpOSHHUE AIIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIx 20 XUMHUYECKUX 3eMeHToB [lepuoamueckoit
cuctemsl J1. . MeHneneena.

XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTA I10 €r0 MOJI0KEHHIO
B [lepuoaunueckoii cucreme /1. 1. Menzaeneesa.
*3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJIbIX
MIEPUOIOB M TJIABHBIX MOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsimkoBOTO) HOMEpa.™

*3nauenne [lepuoamaeckoro 3akoHa u [lepuoamaeckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB ISl Pa3BUTHUS HAYKH U
npaktuku. [. 1. MenneneeB — yué€Hblid, neaaror u
TpaXaaHuH.*

JemoncTpauuu

KopoTtkonepuoHas u ATMHHONIEpUOUAHAS GOPMBI
Ileproauueckoil CHCTEMBI XMMHYECKUX DIIEMEHTOB

J1. . Mennaeneena.

O3zHakoMIIeHHE ¢ 00pa3aMy METaJUIOB M HEMETAIJIOB.

JlaGopaTopHble M IpaKTHYECKHE PA0OTHI

JlaGopaTopHBIii OMBIT:

BzanMopelicTBrue rujpoKcHia IMHKA C pacCTBOPaMH KUCIOT U
mieJIouen

PackpbIBaTh CMBICI IEPHOIMUECKOTO 3aKOHA 10/ PYKOBOJCTBOM
nesarora.

[lonnmarp cyiiecTBOBaHHE MEPUOJUIECKON 3aBUCMOCTH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB (M3MEHEHHUE PaNyCOB aTOMOB U
JIEKTPOOTPHULATENHHOCTH) M MX COSTMHEHHUH OT ITOJIOKEHHS B
MEPUOJNYECKOIN CUCTEME U CTPOECHUS aTOMa C HCIOJIb30BaHUEM CXEM H
TabIHII.

VY cTaHaBIMBaTh CBA3b MEXY ITOJIOKEHUEM DIEMEHTA B IEPUOANYECKON
CHCTEME M CTPOCHHEM €ro aTtoma (CocTaB M 3apsij siapa, odliee Yucio
3JIEKTPOHOB U PACIIPEACIICHUE UX 10 3JIEKTPOHHBIM CJI0SIM) [0 00pasiy.

IIporuo3upoBarh XapakTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX
COEeIMHEHUH 1o rpymnnaM u nepuoaam [lepuoauueckoi CUCTEMBI C
MIOMOIIBIO Te/1arora.

XapakTepu30BaTh XUMHUYECKHE IEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJIusl, KaJblKs [0 UX NOJOXKEeHUIO B [leproauueckoii cucreme
JI. . Menpeneena.

CremoBathb mpaBmiIaM 0€30MacHOM pabOTHI B TA00OPaTOPUH MIPH
WCTIONIb30BAHMH XUMHUYECKOH MOCY/IBI M 000PYAOBAHUS 110l KOHTPOJIEM
nesarora.

BricTpanBarh pa3BEpHyThle TUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOI HA
nH(pOPMAIHIO U3 YI4eOHNKA U CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
HCTOJIb30BATh U3yUEHHBIN NOHATUIHBIN anmnapar Kypca XUMHHU IOCIe
CTPYKTYPHUPOBaHUS MAaTEpUAIIa C UCIOIb30BAHUEM KIIUIIE.

Hcnonp30BaTh IpH BHITOJIHEHWH YUEOHBIX 33/IaHNI TEKCTH yIeOHHKa
Hocie CTPYKTYpUPOBaHUsI MaTepuaa, ClpaBOYHbIE MaTEPUAIIbL
(ITeppoamyeckyro cucteMy XuMUIeckux meMeHToB J[. 1. Menzaeneesa,
TaOUIly paCTBOPUMOCTH KHCIIOT, OCHOBAHUII U COJIeH B BOJIE,
ANEKTPOXUMHUYECKHUH Pl HAIPSDKCHUH METaJIOB).

Hcnosnp30BaTh IpH BHIMOJIHEHNH YUEOHBIX 3a/laHUH U B Ipoliecce
UCCIIEN0BATENbCKON A TETBHOCTH HAyYHO-TIONYIISIPHYIO JINTEPATYPY
XMMUYECKOTO COJIEP>KaHMUsl, CIPABOYHbIE MaTEPHAIIbI, PECYPCHI
HHTepHEeTa 1OJ PYKOBOJACTBOM IEAArora




Tema 9. XumMnueckasi CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHBIE
peakuun

(8 1)

*INEeKTPOOTPHUIIATEIIEHOCTE* aTOMOB XUMHUYECKHX
JJIEMEHTOB.

XuMunueckas cBsi3b (HOHHAs, KOBaJICHTHASI TOJISIpHAst 1
KOBAJICHTHASI HETIOJISIPHAs ).

CreneHb OKUCIICHUS.
OxucnuTeNnsHO-BoccTaHOBUTENbHEIE peakiyn (OBP).
Ipomecch! okucIeHUs 1 BOCCTaHOBIEHNSA. OKUCINTENN U
BOCCTaHOBUTEIH.

JemoncTpauuu
OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKI[H: TOPEHNE,
peaKuy pa3ioKeHHsl, COSUHEHUS

PackpbIBaTh CMBICI H3Y4aeMbIX MOHATHUH 1O/ PYKOBOJICTBOM II€arora.

OnpenensaTh BUI XUMHUUECKOH CBSI3U B COSAMHEHUH C MCIIOIb30BaHUEM
CXEM.

OmnpeaensaTh CTeneHb OKUCICHHS XUMUYECKOTO 3JIEMEHTa 1Mo (HopMyJie ero
COEIMHEHUSI C UCTIOIb30BAHHEM ANTOPHTMA.

OmnpeznensaTh MeMeHT (BEIECTBO) — OKHUCIHTENb U 3JIEMEHT (BELIECTBO)
— BOCCTAQHOBHTEITb.

OOBSICHATH CYIHOCTD MPOIIECCOB OKHCIICHHUSI U BOCCTAHOBIICHUSI.

CoCTaBIIATh JIEKTPOHHBII OaTaHC ¢ YUETOM YKCIIa OTAAHHBIX U PUHSITHIX
JJIEKTPOHOB.

CocTaBiisATh ypaBHEHNUE OKUCIUTELHO-BOCCTAHOBUTEIILHON PEAKIIUH 10
AITOPUTMY Pa300pa OKUCITUTEIbHO-BOCCTAHOBUTEILHOU PEAKIIHH.

Hcrnosip30BaTh IPU BHIMOJIHEHUU YUEOHBIX 3a/JaHUN TEKCThI yIeOHUKA

ocJie CTpyKTYpHpOBaHUs MaTepuaa, ClipaBOYHbIE MaTepHalIbl
(mepuoanYecKyro CUCTEMY XUMHUUECKuX dneMeHToB Jl. 1. Menzeneesa,
TaONUIly paCTBOPUMOCTH KHCIIOT, OCHOBAHUII U COJIei B BOJIE,
AIIEKTPOXUMUYECKHUH PsiJ] HANPSDKEHUH METaIIOB).

9 KITACC




IIpuMepHbIE TEMBI,
pacKpbIBaKOIINeE JTaHHBII
pa3aes NporpamMmsi,

H KOJIUYECTBO YaCOB,
OTBOAUMOE HA UX M3yYeHHne

OcHoBHOe coaepKaHue

OcHOBHBIE BHIBI IeSITEILHOCTH
odyuyaouuxcs

Pa3nen 1. BemmecrBo 1 xumMuveckue peakiuu (17 q)

IToBTOpeHue u yrayodiaenue
3HAHMI{ OCHOBHBIX Pa3iejoB
Kypca 8 kiacca

)

[Nepuonmueckuii 3akon. [lepnoauyeckas cucreMa XUMHUECKUX
snemeHToB [[. 1. MenneneeBa. CTpoeHHEe aTOMOB.
3aKOHOMEPHOCTH B N3MCHEHUN CBOMCTB XMMHUYECKHUX JIIEMEHTOB
MIEPBBIX TPEX MEPHO/IOB, KAIIUS, KAITBIUS U UX

COETMHEHHUH B COOTBETCTBUH C ITOJIOKEHUEM DIIEMEHTOB B
TIEPUOMYECKON CHCTEME U CTPOEHHEM HX aTOMOB.
Krnaccudukarust 1 HOMEHKIIaTypa HEOpraHHYECKHIX BEIIECTB
(MexIyHa-poIHasl M TPUBHAJIbHAS ). XUMHUECKHE CBOMCTBA
BEILIECTB, OTHOCSIINXCS K PA3IMYHBIM KJlaccaM HEOPraHHMYECKUX
COEIMHEHHH, NX TeHETHYECKast CBSI3b HEOPTaHUYECKUX BEIECTB.
CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U M THIIBI
KPHCTAJUTMYECKHUX PEIIETOK. *3aBUCUMOCTh CBOMCTB BEILIECTB OT
UX CTPOCHUS.*

JemoHcTpanuu

1. Mozenu KpUCTAIUIMYECKUX PEIIETOK HEOPraHUUECKHX
BEIIECTB.

2. KoporkormnepuoHas u JIMHHONEPHOIHAs (POPMBI
[Nepronmaeckoii cHCTEMBI XUMHUECKHUX JIEMEHTOB

. Y. MenneneeBa

XapakTepH30BaTh XUMHYECKHE HIEMEHTBI IIEPBBIX TPEX NEPHOAOB,
KaJIMA ¥ KaJbLUs 110 UX MOJI0KeHUIo B [lepronudeckon cucreme
J. . Menneneesa ¢ oopoil Ha alrOpUTM.

KnaccuduiupoBars U Ha3bIBaTh HEOPTAaHUUECKUE BELIECTBA
U3YYEHHBIX KJIaCCOB C OIIOPOH Ha cXeMy, TaOIUIy paCTBOPUMOCTH.

OnuceIBaTh 00LIME XMMUUECKUE CBOMCTBA BELIECTB Pa3IMUHbIX
KJIACCOB, ITOJTBEPKAATh CBOICTBA TPUMEPAMH MOIEKYIAPHBIX
YpaBHEHHI XUMHUYECKUX PEAKIHN C OIIOPOH Ha CXEMY.

OnpenensaTe BUA XUMHUYECKOH CBSI3U U THI KPUCTAJUIMIECKON PEIIETKA
BEILIECTBA C OIIOPOH Ha CXEMY.

IIporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS
Hociie IpeaBapuTeNIbHOrO pasdopa.

BeicTpanBath pa3BépHyThIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOIi
Ha
uH(popMaIKIO 13 y4eOHHKA M CIIPABOYHBIX MaTEPHUANIOB, TPAMOTHO
UCIIOJIB30BaTh U3Y4YE€HHBIN TIOHATUIHBIN amapar Kypca XUMHUH.

Vcnonb30Bath NP BHINOIHEHUH y4eOHBIX 3aJaHHH U B IIpoLecce
HCCIEN0BATENbCKON ACATEIBHOCTH HAydHO-TIOIYIISIPH YO
JUTEPATypy XUMHYECKOTO COAEPKAHNUS, CIIPABOYHBIE MaTCPHAIIBI,
pecypcsl HTepHeTa o pyKOBOJICTBOM IEJarora.




Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKuuii
(4 4)

Knaccudukariys XUMAYECKUX PEaKIUii O Pa3TIHYHbIM
npU3HaKaM (IO YKCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIMU
BEIIECTB, *10 TETIOBOMY 3D PEKTY, 0 H3MEHEHHUIO CTEeHeH
OKHCIICHUSI XUMUYECKHX DJIEMEHTOB, [0 0OPaTHUMOCTH, 10
Y4acTHIO KaTaau3aropa).™

*DK30- U SHJOTEPMHUECCKUE PEAKIIHH, TSPMOXHUMHUCCKUE
ypaBHeHHs1. [IOHATHE O CKOPOCTH XMMHUYECKOH PEaKIUH.
[NoHsATHE 0 TOMOTEHHBIX H TeTePOTeHHBIX peakuusax. [lonarue 00
00paTUMBIX

Y HEOOPATHMBIX XUMUYECKUX peaklusx. [IoHATHE 0 XUMUYECKOM
paBHOBecuH. DaKkTOPBI, BIUSIOIINE HA CKOPOCTh XUMHYECKON
peaKHy | TOJIOKESHHE XUMHYECKOTO PABHOBECHS. ™
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC PEaKHU (JICKTPOHHBIH
OaJlaHC OKHCIUTEbHO-BOCCTAHOBUTEIILHOM Peakium).

JemoncTpauuu

1. 3aBHCUMOCTb CKOPOCTH XUMHYECKOH PEaKkInu OT Pa3IMuHbIX
(hakTOpOB.

2. Bo3neiicTBue karanus3aropa Ha CKOPOCTb XUMHUUECKOU
peaxIuu.

3. Ilpumepsl HEOOPATUMBIX M OOPATUMBIX PEaKIIUH.

4. CMelieHre paBHOBECHSI XUMUUECKOH PEaKIUy.

Burunciaenns
— KOJIMYECTBA BEIECTBA, 00hEMA M MACCHI PEareHTOB HITH
TPOJIYKTOB M0 YPAaBHEHUSIM XUMHUUYECKUX PEAKLIMMA

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH H IPUMEHSTH 3TH TTOHSTHUS
TIPY ONTMCAaHUN CBOMCTB BEIIECTB M UX MPEBPAICHNH.

KnaccudumppoBaTh XUMUYECKHE PEaKIMU 110 Pa3IHYHBIM IPU3HAKAM.

YcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEaKkIUy OT
Pa3nuuHBIX (PAaKTOPOB O] PYKOBOICTBOM YUHTEIISI.

[Iporuo3upoBaTh BO3MOXXHOCTH IPOTEKAHUSI XUMHYECKUX
MIPEBPAIEHUH B Pa3INYHBIX YCIOBHAX MOCIE MPEIBAPUTEIHLHOM
paboTHI.

OnpenensTe OKUCIUTENb U BoccTaHOBHUTENS B OBP.

CoCTaBIIATh MJIEKTPOHHBIN OATaHC PEAKIHH.

[Ipon3BOIUTE BEIYHUCIICHHS IO XUMHYECKAM YPaBHEHHUSM I10
AITOPUTMY.

BricTpanBarh pa3BEpHyThIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOi
Ha HHPOpPMAIHIO U3 yueOHNKA U CIIPaBOYHBIX MAaTEPHAIIOB,
TPaMOTHO UCITONIH30BaTh N3yYEHHBII TOHATHHHBIHN anmapaT Kypca
XMMUH T10CIIE TIPEIBAPUTENIFHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

Hcnonp30BaTh pH BHIMOJIHEHNH Y4eOHBIX 33/laHAH U B IpoIiecce

HCCIEI0BATENbCKON JAeSITETbHOCTH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPy
XIMHYECKOTO COAEPKaHMsI, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
HHTepHeTa nociae KOHCYNbTALNHU € TIENArOTOM.




Tema 2.
DJIeKTPOIUTHYECKAS
aucconuanusa. XuMuyecKkue
peaxkiuyuu B pacTBopax

(8 1)

Teopust 2IEKTPOIUTUIECKON TUCCOIUAIIUU. DIEKTPOIUTHL U
HEAJICKTPONUTH. KaTHOHBI, aHHOHBI. *MeXaHU3M JHCCOIHAITTN
BEIIECTB C Pa3IMYHBIMU BUJIAMHU XUMUYECKOU cBsi3U. CTeneHb
qucconranuu.* CHIbHBIC U CTa0bIe 3JIEKTPOJIHTHI.

Peakiuy MOHHOTO OOMEHA, YCIIOBUS MX MPOTEKaHus. FIoHHBIE
YpaBHEHUS PEaKIIHil.

XuMHYeCcKHe CBOMCTBA KMCJIOT, OCHOBAHUI 1 COJIEH B CBETE
TIPEICTaBIICHII 00 AIEKTPONUTHYESCKON auccormaryn. Cpena
pactBopa. [loHsiTHE O TUIPONH3E CONEH.

KauecTBeHHBIE peakIuM Ha KATHOHBI

¥ QaHWOHBI : XJIOpU[I-, OpOMUJ, NO3U1-, CYab(haT-, KapOoHAT-,
cumkar-pocdar- aHUOHBI, THAPOKCUI-MOHBI KaTHOHBI
aMMOHHMS, MarHUs, KaJIbIWs, aTIOMHHMS, XKeae3a 2+, 3+ , uHKa,
MPUCYTCTBYIOLIKE B BOJAHBIX PACTBOpPAX..

JemoncTpauuu

DneKTpuuecKas MpoBOJUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
HMOHOB B 3JIEKTPUUYECKOM II0JIE.

OMBITH, WIITIOCTPUPYIOIINE MTPU3HAKU TIPOTEKAHUS pEeaKIIUii
HOHHOTO OOMeEHa.

OnBITHI IO OTPENICIICHUIO CPENIbI B PACTBOPAx COJIeH (Xitopuaa
HATpHsl, KapOoHATa HATPUS, XJIOPHIA [IUHKA).

JlaGopaTopHble M IpaKTHYECKHUE

padoThI

JlaGopaTopHBIi OIBIT:

Ne8Peaknyn noHHOTO 0OMEHA B PacTBOPax 3JEKTPOJIUTOB!
cynsgara meau(1l)

1 1&noun, KapOoOHaTa HATPHUS U COJISTHON KMCIIOTBI, PEaKIIHs
HEUTpaIu3auy MeXy THAPOKCHIOM KalHs U COISTHON
KHCJIOTOM.

Ne9. KauecTBeHHBIE peakIIui Ha HOHBI B PaCTBOPE.

[pakTryeckas padora:
No 1. Perienrie skcriepuMEHTATBHBIX 33134 110 TEME.

Bruruuciienus
— 10 YPaBHEHUSIM XUMAYECKUX PeaKIii

PackprIBaTh CMBICIT H3y94aeMBIX MOHSATHIHA, a TAKKE CMBICI TCOPUU
ANEKTPOTUTUICCKON TUCCOIMAIIIY C OTIOPOI Ha CXEMBI.

OOBACHITH IPUYUHBI JICKTPOIIPOBOJI-

HOCTH BOJIHBIX PacTBOPOB C MOMOIIBIO IEarora.

CocTaBisITh YpaBHEHUS JUCCOIUAIIMY KUCIIOT, 1IeJI04Yel 1 coeH,
TOJTHBIE
1 COKpaIEéHHbIC HOHHBIC YPAaBHEHUS XUMUIECKUX PEaKIIN HOHHOTO
oOMeHa.

[TnanmpoBaThk M OCYIIECTBIATH Ha MIPAKTHKE XUMHUECKUE
AKCIICPUMEHTEHI, TPOBOIUTH HAOIFOICHS, IETIAaTh BEIBOBI TI0
pe3yibTaTaM 3KCIIEpUMEHTA TTOCIIE IPEABAPUTEIBHON pabOTHI.

CreioBath mpaBmiIaM 0€30MacHOM PabOTHI B JTA0OPATOPUH TP
HCTOJIH30BAHUU XUMITYECKOU TIOCYIBI M 000PYIOBAHUS IO
KOHTPOJIEM TIearora.

[Ipon3BOIUTE BEIYMCIICHUS 110 XUMHUYECKUM YPABHCHUSM.

BricTpanBath pa3BEépHYThIC MTUCHBMEHHBIC M YCTHBIC OTBETHI C OIIOPOH
Ha HH()OPMAITHIO W3 YIeOHUKA U CITPABOYHBIX MATCPHUANIOB,
TPaMOTHO UCIIOJIb30BaTh H3YYCHHBIN MOHATHIHBIN almapar Kypca
XMMHH TI0CIIE TIPEABAPUTEIBHOTO CTPYKTYPHUPOBAHISI MaTepraa.

Hcmonb30BaTh MPY BEITIOJHEHUH YUEOHBIX 33/IaHUH U B TIPOIIECCE
HCCIICIOBATEIbCKON ACATEIEHOCTH HAYIHO-TIOMYIISIPH YO
JIUTEPaTypy XUMUAYECKOTO COICPIKAHMS, CIIPAaBOYHBIC MaTCPUAIEI,
pecypcel HTepHETa Mociie KOHCYIbTALUH C MEAaroroM.

Pa3znen 2. HemeTaslsibl U UX coequHeHus (24 1)




Tema 3. O01as
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB

VIHA-rpynnsl. I'asorenst
(4 )

OO1mas xapakTepucTHKa rajtoreHoB. OCOOSHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEePHBIE /ISl HUX CTETIEHH
okucienust. Ctpoenue 1 Gusnueckre CBOWCTBa MPOCTHIX
BEIL[ECTB — TJIOTeHOB. XMMHYECKUE CBOMCTBA Ha ITpUMepe
xJiopa (B3aMMOJICHCTBUE C METAIIAaMHU, HEMETaJUIAMH
(BOZIOPOZIOM U KHCIIOPOIOM ), *1ieniouamu™). XJI10poBOA0OPOI.
ConsiHas KUCTIOTa, XUMUYECKHE CBOWCTBA, *TIOITydeHHE™,
npuMeHeHne. KauecTBeHHbIE peakIy Ha TAIOTEHU/1-HOHBI.

* JleficTBHe XJI0pa ¥ XJIOPOBOJIOPO/A HA OPTaHU3M YeJIOBeKa. ™
Bakneiimme XJIOpUIBI 1 UX HAXOKACHUE B IPUPO/IE.

JdemoncTpauuun
BuneoMarepuaisl: ragoreHsl U UX COCAVHEHMUS.
OO0pa3Is! XJIOPUIOB.

JlaGopaTopHble N NpaKkTHYecKUe padoThl
JlaGopaTopHBIi OIBIT:

PacmoznaBaHue XJ10puA-MOHOB.

[pakTHyeckas pabora:

Ne 2. TlomydeHue COnsIHOM KUCIOThI, U3y4eHUE €€ CBOMCTB.

Borunciaenns
0 YPaBHEHUSAM XUMUYECKUX PEAKITHH.

OOBsICHSTH 00IIIIIe 3aKOHOMEPHOCTH B N3MEHEHNH CBOWCTB HEMETAIIIOB
U MX COeJMHEHUH B Ipeesax MaJlbIX TIEPUO/IOB U INIABHBIX MOATPYIII
Ileproauueckoil cuCTEMBbI XUMUUECKHX AJIEMEHTOB C yUETOM
CTPOEHHSI UX aTOMOB C HCIIOJIb30BAaHUEM CXEMBI.

XapakTepr3oBarh PU3NYECKUE U XUMHYECKUE CBOMCTBA ITPOCTBIX
BEILIECTB raJIOTeHOB (Ha MPUMEpE XJIOpa) U CIIOIKHBIX BELIECTB
(XJIOpOBOIOPOAA, XJIOPHJIA HATPHS ), CIIOCOOBI MX TIOTyYCHUS,
MpPUMEHEHNE U 3HAYCHHUE B IPUPOJE U KU3HU YEIIOBEKA [TOCIIE
CTPYKTYPHUPOBaHUS MaTepUaa.

OnpenensTe TaTOreHUA-NOHBI B PACTBOPE C UCIIOIb30BAHMEM TaAOIHIIBI
"XapakTepHble peaKlUi Ha aHUOHBI".

ITnannpoBaTh U OCYIECTBIATH HA IPAKTUKE XUMHUUECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOJOICHUSL, JIeNIaTh BBIBOJIBI 11O
pe3yJsbTaTaM SKCIIEpHMEeHTa MOoCIIe TIpeIBapUTENEHON PaboTHI.

Tema 4. O01mas
XapaKTepHCTHKA
XHMHUYECKHX 3JIEMEHTOB
VIA-rpynnsi. Cepa u eé
coequHeHus (5 1)

O0mmas xapaktepucTuka sneMeHToB VIA-rpymmel. OcodeHHOCTH
CTPOCHUA aTOMOB 3THUX 3JIEMCHTOB, XapaKTCPHBIC JIJII HUX
crenenu okucienusi. CTpoeHne u pu3ndecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.

AnnorponHsle MOAU(UKAIMK KHUCIOPOIa U cepbl. XMMHUYECKHE
CBOICTBa cephl. B3anmMoseiicTBre ¢ HeMeTanaMu - BOJOPOIOM U
KHCIIOPOJIOM, METAJIIaMH, KOHIIEHTPUPOBAHHBIMH a30THOU 1
cepHoll kucioramu. CepoBoJOpO/i, CTPOEHUE, (PU3UUECKUE

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B N3MEHEHNH CBOWCTB DJIEMEHTOB
VIA-rpynmns! ¥ uX COeAUHEHUN
¢ Y4€TOM CTPOEHHUS UX aTOMOB C OIOpoi Ha cxemy "M3MeHeHue
panuycoB B moAarpynmax".

XapaxTepu3oBarh GU3HMIECKHE
1 XUMHYECKHE CBOWCTBA IIPOCTOTO BELIECTBA CEPBI M €€ COCANHEHNI
(cepoBoIOpO/Ia, OKCHIIOB CEPHI, CEPHON KHCIOTHI, CYIb(aToB),
CHOCOOBI UX




Y XUMHYECKHE CBOHCTBA (KUCIOTHBIE U BOCCTAHOBUTEIBHEIE).
OKcHIBl cepbl KaK MPeACTaBUTENN KUCIOTHBIX OKcHIoB. CepHast
KHCIIO0Ta, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (00ImIne Kak
MPEJICTABUTENS KJIacca KUCIIOT U *crienupuueckue®),
npuMeHeHne. CepHUCTas KHCIoTa.

*XVMUUECKHEe PeaKIny, JeXKallle B OCHOBE MIPOMBIIIIIIEHHOTO
croco0a MoJrydeHus CepHOM KUCIOTHI. ANaparsl 1
MIPOTEKAIOIINE B HUX MPOIIECCH (Ha IpHIMeEpe IPON3BOJICTBA
CEpHOM KHUCIOTHI).*

Comn CepHOI;’I KHUCIIOThI, Ka4YCCTBCHHASA pCaKUs Ha CyJ'IB(i)aT'I/IOH.

Haxoxxnenne cepsl 1 e€ coeinHeHn B ipupoie. * XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COETUHEHNUSIMHU CEPBI
(KUCIIOTHBIE T0K/H, 3arpsI3HEHUE BO3/LyXa M BOJOEMOB),
CIIOCOOBI €ro IpeI0TBPaIleHHS. *

JemoncTpauuu

Komnekunu (Buaeomarepraisl): cepa v €€ COeANHEHUs!.
OOyrnuBaHue caxapa IoJ| IeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOMN KHUCIIOTHI.

JlaGopaTopHble 1 MpaKTHYECKHE PAdOThI

JlabopaTopHBIE OTBITHI:

OO6HapyxeHue cynb(haT-HOHOB.

BsanmogpeticTBre pa30aBiIeHHON CEPHOI KHUCIOTHI C IITHKOM.
Boruucienuns

[0 YPABHEHUSIM XUMUYECKUX PEAKLIUI

TIOJTyYeHHs1, TIPUMEHEHHE 1 3HaueHHE B IIPUPOJIE U )KU3HU YeJIOBEKa
C OIIOPOil Ha CXeMY U IIJIaH.

OnpenensiTe HATMYUE CyIb(haT-HOHOB B PaCTBOPE.

OOBSICHATH CYIIHOCTD DKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOM COSMHEHHI CEPhI IOCIIe CTPYKTYPUPOBAHHS
MarepHaa.

[TnarnpoBaTh ¥ OCYIIECTBIATH HA MPAKTAKE XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOJFOICHUS, JIeNIaTh BBIBOJIBI IO
pe3yabTaTaM KCIIEpUMEHTA.

CrnenoBarb npaBuiiaM 6e30macHoi paboTHI B TabopaTopuy Ipu
UCTIOJIb30BAHUH XUMHYECKOH MOCY/IBI M 000pYAOBaHUS 1101
PYKOBOJICTBOM II€/Iarora.

[Tpon3BOIUTE BEIYHUCIICHHS IO XUMHYECKAM YPaBHEHHUSIM T10
AITOPUTMY.

Hcnonp30BaTh IpH BHITOJIHEHWH YYEOHBIX 3a/IlaHNi TEKCTH yueOHHKa,
crnpaBouHble MaTepuansl ([leproguyaeckyro cucTeMy XUMHUYECKHX
anemenToB [I. V. MenneneeBa, Tabauiy pacTBOPUMOCTH KUCIIOT,
OCHOBaHMH U coJieil B BOZE, 2JEKTPOXUMHUUECKUH Psii HaNpsHKEHUI
METAaJIOB).

Hcnosnp30Bath NpH BHIIOIHEHUN YIEOHBIX 3aaHHi U B IIpoIiecce
UCCIE0BaTENbCKOH JIEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJIEPKaHMs1, CIIPABOYHBIE MaTEepHANbl, PECYPChI
HHTepHeTa nocse KOHCY/IbTallUHU C IIEAaroroM




Tema 5. O01as
XapaKTepuCTHKA
XMMHUYECKHX 3J1eMeHTOB VA-
rpynnsbl. A3or, pocdop u ux

CcoOeTUHEHUA
(74)

OO1mas xapakTepucTHKa 3JeMeHTOB VA-rpymbl. OcoOeHHOCTH
CTPOCHHS aTOMOB 3THX DJIEMEHTOB, XapaKTepHbIC IS HUX
CTENEHN OKUCIICHHS.

A30T, pacpocTpaHeHHe B IPUPOE, GH3HICCKUE U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ora B mpupo/e.

AMMUaK, ero Gu3HIeCKre U XUMUYECKUE CBOICTBA, MONTyICHHE U
npumeHeHne. Cou aMMOHHS, UX (PU3NYECKUE U XUMUYECKHE
CBOIiCTBa, IprMeHeHre. KadecTBeHHas peakiys Ha HOHBI
AMMOHWS.

A30THas KUCJIOTa, ¢ (U3NIECKHe U XUMHYECKHE CBOHCTBA
(oOIue KaK MpeACTaBUTENS Kiiacca KUCIOT U
*cnenupuueckre*). *Azotuctas KUciaoTa. Mcnoib3oBanue
HUTPATOB U COJIC aMMOHWUS B KAY€CTBE MHUHEPAIbHBIX
yaoopeHuit.*

XMMHYECKOE 3arpsI3HEHHE OKPYKAFOLIEH Cpellbl COSAMHEHUAMH
a30Ta (KUCIIOTHBIC JI0K/IH, 3arpsi3HEHHE BO3yXa, OYBBI U
BOJOEMOB).

®Docdop, *amutorponabie Moaudukanuu Gochopa*, puznueckue
U XUMHYECKHE CBOWCTRA.

Oxcun hochopa(V) u hocdopHas kucnoTa, GU3NIESCKUE U
XMMHUYECKUE CBOWCTBA, *nonyueHne.* *KauecTBeHHas peakitust
Ha (ocdar-uoHbL*

*Hcnonb3oBanue GochaToB B KAUSCTBE MUHEPATBHBIX
yaoOpeHuit.* 3arpsizHeHue NPUPOIHBIX BOJOEMOB ocdaramu.

JemoncTpauuu

Kommexnun: gocdop u ux coequHEHNS.

BzauMopeiicTBre KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI €
MEIbIO.

JladopaTopHble U MPaKTHYeCKHe PAdOThI
JlaGopaTopHBIE OMBITHI:

1. B3aumopelicTBre cosell aMMOHHUS € MIETOYBIO.

2. O3HakoMIIeHHE ¢ 00pa3amMu a30THBIX U pochopHBIX
ymoOpeHuii.

[pakTryeckas pabora:

Ne 10. Ionyuenue amMmmuaka, U3y4eHrEe €ro CBOUCTB.

Burunciaennst
IO YPAaBHEHUSM XUMUYECKHAX PEaKITHA

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B NU3MEHEHNUH CBOWCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COETUHEHUH C y4ETOM CTPOSHHS UX aTOMOB.

XapaxkTepu3oBaTh PU3MYECKUE U XUMHYECKUE CBOWCTBA ITPOCTBIX
BelllecTB a30Ta 1 (hochopa U UX coefMHeHNH (aMMuaKa, cosei
aMMOHUS, a30THOW KUCIIOThI, HUTPATOB, okcuaa gpocdopa(V) u
(dochopHOit KHCTOTHI, (hochaToB), CIIOCOOBI UX TOTYUCHUS,
MIPUMEHEHNE ¥ 3HAUYCHNE B IPUPOJIE U )KU3HH YETOBEKa C
UCTIONIb30BAHNEM CXEMBI.

OnpenensiTe HOHBI aMMOHUS 1 POCPAT-NOHBI B PACTBOPE C
UCIIOJIb30BaHUEM TaOIHIBI "XapaKkTepHbIe peaKIMi Ha KATHOHBI 1
AHUOHBI".

OOBSICHATD CYIIHOCTD YKOJIOTMYECKHUX IPOOIIEM, CBI3aHHBIX C
HAXOKJCHHUEM COCTMHECHUH a30Ta U (hochopa B OKpYKaroIIeH cpee.

[MnanupoBath U OCYIIECTBIATH Ha MPAKTHKE XUMHUYECKHE
9KCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHNS, JIETaTh BEIBOAKI IO
pe3yJbTaTaM SKCIepH-MEHTa.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuy Ipu
UCIIOJIb30BaHUH XUMHYECKOH MOCY/BI U 000pya0BaHUsl.

[Tpon3BOIUTE BBIYHCIICHHS IO XUMHYECKUM YPABHEHUSIM.

Hcnosp30BaTh IpH BHIIOJIHEHWH YYEOHBIX 3a/IJaHNH TEKCTH y4eOHHKa,
CIpaBOYHBIE MaTepHabI (TIEPUOTUUECKYIO CHCTEMY XHMUYECKUX
anemenToB [I. V. Menpeneesa, Tabiuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U coJieil B BOJie, SJEKTPOXUMHUUECKUI psil HaNpsDKEHUH
METaJIJIOB).

Hcnonp30BaTh pH BHIMOJIHEHNH YUeOHBIX 33/IlaHAH U B TpoIiecce

HCCIIe/IOBATENbCKOMN IEITETFHOCTH HayYHO-TIOMYJIIPHYIO JIUTEPaTypy
XUMHYECKOTO COAEPKaHMs, CIPaBOYHBIE MaTEPUaIbI, PECypPCHI
HuTepHeTa nocie KOHCYNbTALUHU € IIEAaroroM

Tema 6. O6mas xapakrepuc-
THKA XUMHYECKHX
3jeMeHTOB IVA-rpynnsi.

Yraepon, autoTporHeIe MOTUGUKANAY TpaduT, aamas.
BzaumoneiicTBre ¢ MmeTamiaMu, HEMETAIIaMH,
KOHIIEHTPHPOBAaHHBIMHU a30THOH M CEpPHOM KHCIOTAMH,

OOBACHATH 00IIIIIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpymnms! 1 BX COeIMHEHNU C YIETOM CTPOSHHS X aTOMOB.
Xapaktepu30BaTh PU3NUECKUE U XUMUICCKHE CBOHCTBA POCTHIX




Yriaepoa u KpeMHUH M UX
coeTUHEHUS

(8 1)

pacrmpocTpaHeHHe B IPUPOJIe, PU3NIECKHUE U XUMUUCCKUE
cBo¥icTBa. Ancopouus. Kpyropopot yriepona B mpupoe.
OKcuibl YIIIepo/a, uX pU3NIECKUe U XUMHUUECKUE CBOWCTBA, X
JIeHCTBHE HA KUBBIC OPTAHU3MBI, IOJTyIE€HHUE U TIPUMCHEHHE.
*IKOJIOTUIECKUE MTPOOIIEMBI, CBI3aHHBIC C OKCHIIOM
yrnepona(IV); rumnoresa rito6aabHOTO MOTEIIEHHUS KITUMATa;
TTAPHUKOBBIH YPPeKT.™

VYroJbHas KUCIOTa U €€ CONHU, NX (PU3NIECKUE U XUMHYCCKHE

CBOﬁCTBa, MOJIY4YCHHUEC U IPUMCHCHHC. KadecrBennas peaKnuAa Ha

KapOOHAT-MOHBI.

*TlepBOHaY AJIbHBIC TIOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O
COCIMHEHMSIX YIIIEPO/ia: 0COOEHHOCTH COCTaBa M CTPOCHHUS.
[onsTHE 0 OHOIOTUYECKU BaXKHBIX BEIICCTBAX: KUPaX, OCIKAX,
yriueBojax. MarepranbHOE eJMHCTBO OPTaHUYECKHUX U
HEOPraHUYECKUX COCAMHEHHN. >

*Kpemuuii, ero puznueckre 1 XUMHIECKHE CBOWCTBA (Ha
MpUMepe B3aUMOJICUCTBHS C METAJNIAMU U HEMETAIIIAMH),
MOJTyYeHUE U IPUMEHEHHUE B DJIEKTPOHHKE. ™

*CoennHeHus KpeMHUs B ipupoje. O0mue npeacraBieHus 0o
okcune kpemuusa(IV) u kpemuueBoit kuciaote. CUITHKATHI, UX
HCTIONB30BaHKE B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH.
BaxHeiime ctpoutensHble MaTepHallbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OeTOH, *keme300eToH. [IpodieMbr 6e30macHOro
WCIIOJIb30BAHMS CTPOUTENBHBIX MATEPHAIOB B IIOBCETHEBHOM
KU3HU.*

JemoncTpauuu

Monenu KprCTaNTMUECKUX PenIéTok anmasa, rpadura,
MOJICKYJIBI (hysiepeHa.

AncopOrust paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM.
IIpoTtuBoras.

Buneomarepuainsl: cunukaTHas IPOMBIILIEHHOCTb.

Monenu MONeKy1 OpraHN4eCKUX BELIECTB.

JladopaTopHble U MPAKTHYECKHE PAOOThI

JlabopaTopHBIii OIBIT:

KavectBeHnHas peakuus Ha KapOOHAT-HOH.

[paxTHyeckue paboTHI:

Ne 11. INonyuyeHue yriaekucnoro ra3a 1 U3y4eHHe ero CBOMCTB.
KauecTBeHHas peakuynst Ha KapOOHAT-HOH.

Ne 12. Pemenne sKcriepuMEHTANBHBIX 327149 TI0 TEME
«Hemeramnby.

BEILIECTB yIJepoa U KPEMHUS U X COCIMHEHNH (OKCUAOB yriiepoja,
YTOJIBHOW KUCIIOTHI, KapOOHATOB, OKCHIA KPEMHHSI, KDEMHUEBOM
KHCIIOTHI, CHJIMKATOB), CIIOCOOBI MX TIONyYeHHsI, IPHMEHEHHUE

1 3HaUYEHHE B IPUPOJIE U )KU3HU YEIOBEKa.

OnpenensTh kKapOOHAT- M CHITUKAT-

HOHBI B pacTBOpPE.

OOBACHITH CYHIHOCTD 3KOJIOTUYCCKUX HpO6J’ICM, CBsA3aHHBIX C

HAaXOXIACHUCM YTJICKHCIIOIO ra3a B Opr)KaIOHICﬁ cpene.

H.]'IJ'IIOCTpPIpOBaTL B3aMOCBA3b HCOPTraHNYICCKUX COCI[I/IHGHI/Iﬁ

yriaepoJaa u OpraHn4eCKUX BECHICCTB NOA PYKOBOACTBOM YUUTCIIA.
H.]'IaHPIpOBaTI) 1 OCYIICCTBJIATb HA MPAKTUKC XUMHUYCCKHUC
OKCIICPHUMCHTHI, IIPOBOANUTH Ha6JHO,H€HI/I${, J¢CJaTh BBIBOJBI 110
pe3yiibTaTaM SKCIICPUMCHTA IOCJIC HpeﬂBapHTeﬂLHOﬁ pa60TLI.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuy Ipu

HCIOJIb30BaHUH XMMUYIECKOM IoCyabl 1 O60py,HOBaHI/I$I.

Hcnonp3oBaTh MIPpU BBIMTOJTHCHUN y‘le6HBIX 3aZ[aHI/II71 TCKCThI y‘le6HI/IKa,

crnpaBouHble MaTepuansl ([leproguyaeckyro cucTeMy XUMHUYECKIX
anemenToB JI. V. Menpeneesa, TabuIy pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U coJieil B BOJIE, JEKTPOXUMHUUECKUH s/l HaNpsHKEHUH
METaJUIOB) NOCIIE KOHCYIbTAllUH C IIeJJaroroM.

Hcnonp3oBaTh IIPpU BBIITOJIHCHUU y‘{e6HI)IX 38.}:[aHI/If;I " B IIponecce

HCCIIeIOBATENBCKOI JeATENbHOCTH HAyIHO-TIOMYISAPHYIO
JUTEPATYPY XUMUYECKOTO COJICPIKAHUSI, CIIPABOYHbBIC MaTepPUAIbI,
pecypcbl IHTepHeTa mociie KOHCYIbTAlUH C TIEAaroroM.




Bruruuciienus
IO YPAaBHEHUSAM XUMUYCCKHUX PEAKIIHIA, €CITH OJMH U3 PEarcHTOB
JlaH B BUJI€ BOJHOTO PacTBOPa C U3BECTHON MaccoBOM JloJeH.

Paznen 3. Merajibl 1 ux coequnenust (20 1)

Tema 7. O01ue cBoOiicTBA

MeTaJlJI0B
(44)

OO011ast XapaKTepUCTHKA XUMUYECKHX JIEMEHTOB — METAIIOB
Ha OCHOBaHMM UX MoJiokeHus B Ileproanueckoii cucteme
xuMmu4deckux anemeHToB J. . MenzaeneeBa u cTpoeHHs aTOMOB.
Crtpoenne MeTauioB. MeTammndeckas CBsI3b M MeTaJuIndecKas
KpUCTAIUTHYECKas peéTka. DMeKTPOXUMUIECKUN psif
HanpspKeHUH MeTaiioB. PU3HUECKre U XUMHUYECKHE CBOMCTBA
MeTaiuioB. *O01ue crocoObl MoydeHus: MetauioB. [loHsTHE O

KOPPO3HHU METAIIIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

CruiaBsl (cTajib, 4yryH, AIOPAJIOMHHUI, OpOH3a), UX
MpUMEHEeHHE B OBITY U IPOMBIIIIICHHOCTH. *

JemoHcTpanuu

O3zHakoMIIeHHE ¢ 00pa3aMy METaJUIOB U CIUIaBOB, UX
(hu3nMUeCKMHU CBOMCTBAMHU.

Mogenu KpUCTAIIMUECKUX PEMIETOK METAILIOB.
Buneomarepuainsl: KOppo3usi METaJUIOB.

JlaGopaTopHble M MPaKTHYECKHE PA0OTHI
JlabopaTopHBIE OTBITHI:

O3HakoMIIeHHE ¢ 00pa3laMy CIUIaBOB METAJLIOB.
3aBHCHMOCTH CKOPOCTH PEAKIIMU METaJIa ¢ KUCIOTOH OT
MPAPOJBI METAJIIIA.

Brruuciienus
— I10 YPaBHEHUSAM XUMUYECKUX PEaKIIi, €CIU OJTUH U3
PEareHTOB COAEPKUT MPUMECH

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH U IPUMEHSTh OTH TTOHSTHUS
TIPY ONTMCAaHUN CBOMCTB BEIIECTB M UX NPEBPAILCHNH.

OOBsICHSTH 00IIIME 3aKOHOMEPHOCTH B N3MEHEHNUHN CBOWCTB
AJIEMEHTOB-METAIOB M UX COSIUHEHHI C y4ETOM CTPOSHUS X
aTOMOB.

XapakTepu3oBaTh CTPOCHHE METAJLIOB, 00IIMe (GU3NUECKHE 1
XMMUYECKHE CBOIICTBA METAILIOB.

XapakTepu30BaTh 00LIHE CIIOCOOBI MOIYYEeHHUSI METAIIIOB MTOCIIE
CTPYKTYPHUPOBaHUS MaTepHana.

CrnenoBarh npaBuiaM 0e30MacHoi paboThl B laDopaTtopuu Ipu
UCIIOIb30BaHUN XMMHYECKON MOCYBI B 000pYAOBAHHSI.

ITpon3BOIUTE BEIYHCIEHHS IO XUMUUYECKUM YPABHEHUSIM.

Hcnonp30BaTh IpH BHITOJIHEHUH YUEOHbIX 3a/IlaHNi TEKCTHI yIeOHHKa,
crnpaBouHbIe MaTepuaisl ([leproguueckyro cucTeMy XUMHUYECKIX
anemenToB JI. V. Menpeneesa, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U colieil B BOjie, JEKTPOXUMHUUECKUI psifi HanpsiKeHU
METAaJLIOB).

Hcnosp30BaTh NpH BHIMOJIHEHWH Y4eOHBIX 3a/IaHUH U B MPOIEcce
UCCIEN0BATENbCKOM AESTEIBHOCTH HAyYHO-TIOMYJISIPHYIO
JINTEPATYPy XUMHUYECKOTO COEP KaHUs, CIIPAaBOYHBIE MATEPUAIILI,
pecypcbl MHTepHeTa 1ociie npeABapuTeNbHON KOHCYIbTAINH C
Hearorom




Tema 8. Baxkneiimue
METAJLIbI H HX COeTHHEHUS
(16 9)

Ienounsle metasl. [Tonoxxenue B [lepuoauueckoii cucreme
xumuyeckux saemMeHToB J1. . MenaeneeBa, cTpoeHrne aTOMOB.
Haxoxnenue B mpupoe.

duznyeckre 1 XUMHYECKHE CBOMCTBA (Ha IPUMEPE HATPUS U
Kanust). OKCHJBI M TUAPOKCHIBI HATPUS U Kamnus. [Ipumenenme
IIETOYHBIX METAJUIOB U MX COCANHEHU.

[IenouHO3eMenbHBIE METAITB MAarHUH U KaJIbIIUH, CTPOCHNE
aromoB. [Tonoxernue B [lepronudeckoi cucTeMe XUMHUYECKIX
sneMeHToB J[. 1. MenzneneeBa. HaxoxneHnue B mpupoje.
duznyecKkrue 1 XUMUYECKUE CBOMCTBA. BaxkHelne coequHEeHNs.
KaJbIus (OKCH, THIPOKCHI, conn). *JKEcTkocTh BOJIBI 1
CIIOCOOBI €€ ycTpaHeHHs. ™

Amomunnii. Ilonoxenune B Ilepuoandeckoit cucreme
xumuyeckux siemenToB Jl. . MenaeneeBa, crpoeHue aToMa.
Haxoxnenne B npupone. ®nuzndeckue U XUMUIECKHE CBOIMCTBA.
AmdoTepHBIE CBOWCTBa OKCHIA M THAPOKCH/IA.

Kenezo: cocras, cBoiicTBa u nonyuenue. [lonoxenue B
[Nepuonnyeckoii cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. Menneneesa, ctpoeHue aroma. Haxoxaenue B npupoze.
Ousnyeckue n XuMH4YecKne cBorcTBa. OKCHIBI, THAPOKCUIBI U
conu xeneza(1l)

u xene3a(1ll).

JemoHcTpanuu

BzauMopeiicTBre HaTpus ¢ BOJIOM.

OxpamvBaHue TUIaMeHH HOHAMU HATPHUS 1 KaJHs.
OxpamrBaHue TUTaMEHH HOHAMH KaITbITHS.
BzaumoneiicTBre okcnma KaabIus ¢ BOJOMH.
Bupaeomarepuansl: ropeHue *elie3a B KUCIOPOAE U XJIOpe.

JlaGopaTopHble M NpaKTHYECKHe PaGoThI
JlaGopaTopHBbIE OTBITHI:

O3HakoMIIeHHE ¢ 00pa3IaMy ATFOMUHHS U €0 CILTaBOB.
AM(oTepHBIE CBOICTBA TUIPOKCHIA ATFOMUHHS.
KauecTBeHHBIC peakIIiy Ha HOHBI JKeJe3a.
[paxTHyeckue paboTHI:

Ne 13. Pemrenue sKcriepuMEHTANBHBIX 33144 110 TEME
«MeTamn».

Burunciaenns
0 YPaBHEHUSM XUMUYECKUX PEAKITHH.

OOBsICHATH 00IINE 3aKOHOMEPHOCTH B N3MEHEHNHN CBOWCTB
9JIEMEHTOB-METAJIOB B IPYIIaX M UX COSTUHEHUN C yIETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBarh (pU3NYECKHE 1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAIOB U UX COCAMHEHNH (OKCHIIOB, THIIPOKCHIOB, COJICH)
C OTIOpO¥ Ha CXeMY, CIOCOOBI MX ITOJTy4YeHHs], IPIMEHEHNE U 3HAUCHHUE
B TIPHPOJIE 1 JKM3HH YEITOBEKA.

Pacrio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKINA HOHBI METAIUIOB
(Marawms, Kb, aATIOMAHUS, IIMHKA, XKere3a (2+), xkenesa (3+),
Menu (2+) ¢ ucnonp3oBaHneM TadnuIbl "XapakTepHbIe pEaKIiy Ha
KaTUOHBI".

[TnanupoBath 1 OCYIIECTBISTH HA MPAKTAKE XUMHYECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOJOICHUSL, JIeNIaTh BBIBOJIBI 11O
pe3yJbTaTaM KCIIEpUMEHTA.

CrnenoBath npaBmiiaM 0e301acHoi paboTsl B 1a00paToOpun TIpH
WCIIONb30BaHIH XUMHUYECKON ITOCYIBI M 000pyIOBaHHSL

[Tpon3BOIUTE BEIYHUCIICHHS IO XUMHYECKUM YPABHEHHUSIM.

BricTpanBarh pa3sBEpHyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPO
Ha HHPOpPMAIHIO U3 yueOHHMKA U CIIPaBOYHBIX MAaTEPHAIIOB,
IPaMOTHO UCITONIb30BaTh N3y4YEHHBII MOHATHHHEIN anmapaT Kypca
XHMUH.

Hcnonb30BaThk NpH BHINOIHEHUH YYEOHBIX 3a/IaHUI U B ITpoIiecce
UCCIEN0BATENbCKOM AESTEIBHOCTH HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COIEPKaHNUs, CIPAaBOYHBIE MaTePHAIbI,
pecypcbl IHTepHeTa 1ociie npeABapuTeNbHON KOHCYIbTallluH ¢
TIeIarorom

Paznen 4. Xumus u okpyxaromas cpena (3 1)




Tema 9. BemiecrBa u
MaTepHuaJbl B JKH3HI
Je10BeKa

G )

*HoBble MaTepHajbl U TEXHOJIOTHH. BemecTBa 1 MaTepuaisl B
MOBCEIHEBHOM JKM3HU YeJloBeKa. XUMUs U 3/I0poBbe. bezonacHoe
UCIIOJIb30BAaHKE BELIECTB U XUMHUECKUX PEAKIUIA B OBITY.
[TprpoHbIe UICTOYHUKH YIIIEBOOPOIOB (Yrob, IIPUPOIHEINH Ta3,
He(Th), IPOAYKTHI UX NepepabOTKH, UX POJIb B OBITY U
MPOMBIIICHHOCTH.

OCHOBBI 9KOJIOTHYECKOH TPAMOTHOCTH. XUMUYIECKOE
3arpsisHEHUE OKPYXKaIOIIeH cpeabl (TIPeeNbHO AOyCTHMAas
koHIeHTpanus Bemects — [1J1K).

Poustb XuMun B pelieHnH 3KOIOTHYECKHX MTpodiem.™

XapakTepHr30BaTh POJib XUMHUH B Pa3IMYHBIX cepax AesTeNbHOCTH
JFOZIel, OCHOBHBIC BEIIECTBA U MATEPUAIIbI, IPUMEHSIEMBIC B KU3HH
COBPEMEHHOTO YEJIOBEKA.

OOBACHATH YCIOBHUS 0€30MACHOTO UCIOIh30BAHUS BEIECTB U
XMMHUYECKUX PEaKIUil B OBITY.

AHAIM3UPOBATh U KPUTHUECKH OIIEHUBATH HH(DOPMAIIUIO O BIUSHUU
MIPOMBIIIIEHHOCTH, CEJIBCKOTO X035HCTBA, TPAHCIIOPTA U JID.

Ha COCTOSTHHE OKPY)KaroLIeH Cpelibl.

YMeTh 0Ka3bIBaTh MEPBYIO TIOMOIIb PH XUMUYECKHUX 0XKOTaX U
OTPaBJICHUSIX.

[MpuHuMaTth ydactue B 00CYKICHUH TPOOIeM XUMHYECKOMH U
9KOJIOTMYECKOW HAIPABIEHHOCTH, BBICKA3bIBATH COOCTBEHHYIO
MO3HUIIMIO 110 IPOOJIeMe U IpeyiaraTb BO3MOXKHBIC YTH € PEIICHHUS
¢ oropoit Ha MHGOPMALIUO U3 YYEOHUKA U CIIPABOYHBIC MATEPHAIBI,
pecypcel MHTEpHeTA.




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero HU3y4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Posib Xumuu B 1 bu6moreka [IOK
JKU3HU 4YenoBeka. Tema u BemnecTa 02.09.2025 | https://m.edsoo.ru/ff0d210c
2 [TorsATHE O METOAAX ITO3HAHHUS B 1 bu6moreka IIOK
XUMHH 03.09.2025 | https://m.edsoo.ru/ff0d227e
[TpaxkTueckas padota Ne 1
3 «IIpaBuiia paboOTHI B 1a00PaTOPHH H 1 bu6morexa [IOK
NpUEMBI OOpaILEHUS C 09.09.2025 | https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM
4 YucTele BEIIeCTBa U CMECH. 1 bu6moreka [JOK
CriocoObl pa3aeneHus cMecen 10.09.2025 | https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
;| e e | 2 B morea 0K
8 | \Ha TIpIMEp 16.09.2025 |  https://m.edsoo.ru/ff0d28c8
OYMCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJICKYJIbI 1 bubmiorexa [OK
y 17.09.2025 |  https://m.edsoo.ru/ffod2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKH 1 bubmumoreka [IOK
(CHMBOJIBI) XUMUYECKHX AJICMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThic 1 CIIOKHBIC BEIICCTBA 1 bubsmorexa [IOK
P - 24.09.2025 | https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYJIIPHOE YICHHUE 1 bubmorexa [JOK
YJApHOC ¥ 30.09.2025 | https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa 1 bubmumoreka [IOK
BellecTB. XuMuueckas popmyia. 01.10.2025 | https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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BaneHTHOCTE aTOMOB XUMHUYECKHX
OJIEMCHTOB

OTHOCUTENbHAS aTOMHAs Macca.

bu6moreka [JOK

1 OTHOCHTELHAS MOJICKY IipHas 07.10.2025 |  https:/m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 701 XUMMHYISCKOT O bu6moreka [JOK
3JIEMCHTA B COCAUHCHUH 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. Moib. bu6moreka [IOK
MousipHas Mmacca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 DdU3nUeCKre U XUMUIECKUE SIBJICHUS. bubmumoreka [IOK
XuMHUecKas peaxius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycnoBUs IPOTEKAHUS bu6morexa [IOK
XUMHYECKUX PEaKIIHM 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. bu6morexa [IOK
XuMHU4ECcKHe ypaBHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
A Brsmorss 10K
» YPABHER 04.11.2025 |  https://m.edso.ru/ff0d5708
XUMHYECKUX PEaKIuit
18| pessani (cocnmenn, pramoscrs BuGmorera LIOK
peaxtl A s ’ 05.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeleHusi, 0OMeHa)
M. B. JI — y4EHbIH-
19 5H I/IKH(;)rllvc[eO}IfI(():(;OBO6o6yq ZI:I’;I;I u bubmiorexa [OK
" AneT: . 11.11.2025 | https://m.edsoo.ru/ff0d40c4
CHUCTEMATHU3aIUs 3HAHUI
20 KoutponbHas pa6ota Nel mo teme bubmmorexa [{OK
«BeecTBa 1 XMMHUECKHE PEAKIITN 12.11.2025 | https://m.edsoo.ru/ff0d4290
Bos — cMech raszoB. Cocra
21 BO3 Hy;a KI/II(\:[J'IO B(: —B 3JIeM:H1; u bubmorexa [JOK
Ayxa. pod 18.11.2025 |  https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d448e

dusnueckue ¥ XUMHUYECKHUE
CBOICTBA KUCJIOPOJA (PEeaKIIu

Bbu6morexa IIOK

22
okucneHusi, ropeaue). [Tonstue 06 19.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHJIax
0 | S e B 10K
parTop P ' 25.11.2025 | https://m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopoaa
TennoBoit 3(hHeKT XUMHIECKOM
24 pEaKLUH, TIOHATHE O bubmotexa IIOK
TEPMOXUMHUYECKOM YpPaBHEHUH, IK30- 26.11.2025 | https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHYECKUX PEaKIIHIX
TonnuBo (HepTh, yroiab U METaH).
25 3arp;13HeIEHeq];03z[}}I/xa CIOCOOBI ()3r0 bubmorexa [TOK
’ 02.12.2025 | https://m.edsoo.ru/ff0d4cda
MPEIOTBPAICHUS
[TpakTueckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmorexa [JOK
i . 03.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCIIOpOJia, U3Y4YEHUE er0o CBOUCTB
27 Bonopoxg — anemeHT u mpoctoe bubmoreka [IOK
BemiectBo. Haxoxaenue B npupoae 09.12.2025 | https://m.edsoo.ru/ff0d4dd0
28 ?;P(I)TTII/::;ZK;I : If) X(I)/I 1V;I/Itl{'fCII/I(II\{/IZHeHI/Ie bubmorexa [OK
Aopona. 1ip 10.12.2025 |  https://m.edsoo.ru/ff0d4ddo
BOJIOpO/Ia
29 [ToHATHE O KHCIIOTAX U CONAX bubmorexa [JOK
16.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI OTydeHus BOJIOPO/Ia B bubmmorexa [{OK
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 o reme
31 «[Tonyuenue u cobupanue BogopoIa bubmorexa OK
’ 23.12.2025 | https://m.edsoo.ru/ff0d4f42

WU3YUYEHHUE ETO CBOWCTBY»
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MossipHblil 00bEM ra3oB. 3aKoH

Bbub6morexa IIOK

32 ABoraapo 24.12.2025 | https://m.edsoo.ru/ff0d542e
B OBéna,
33| beutecrsa rasa o ero nssecriiony buGmorera LIOK
. . Y 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
B 6n8
yp BHeHmO__pe H . 14.01.2026 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILIIEHUH Ta30B
35 DOU3NYECKUE U XUMUYECKUE bubmmoreka [IOK
CBOICTBA BOBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmumoreka [IOK
WH/INKAaTOPaxX 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopuTens.
37 Hacpimennabie 1 HeHACHIIIICHHBIS Bbu6morexa IIOK
pacTBOphl. MaccoBas 107151 BEIlecTBa 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas pabota Ne 5 mo reme
38 «ITpuroroBiieHre pacTBOPOB C bubmmoteka [{OK
onpeneséHHOW MacCOBOM J0Iei 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA)
39 KontponpHas pabora Ne2 o teme bubmotexa IIOK
«Kucnopon. Bonopoxa. Bona» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KJIacCu(puKanus, bu6moreka IIOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
p | e e ot o 10K
’ 10.02.2026 | https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHOBaHUs: cOCTaB, Kiaccudukamus, bu6moreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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[TonyyeHnune U XUMHUYECKHE CBOMCTBA

Bbub6morexa IIOK

43 OCHOBaHHI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccuduxanusi, but6moreka [JOK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMH4YecKle CBOMCTBA bu6moteka [IOK
KHCIIOT 24.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMCHKIIATYPA,
46 cnoco((iblz nli)nyq)eﬂm XI/IMI/I‘IZSKI/IG bubmorexa [JOK
. ’ 25.02.2026 | https://m.edso0.ru/00ad9474
CBOICTBa
[TpaxkTnueckas padota Ne 6. Perenue
47 AKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME bubmumoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COCTMHEHMIN»
r
4 | xacoum neopramacexx BuGmmorexa LIOK
°op 04.03.2026 |  https://m.edsoo.ru/00ad9a50
COCITMHCHUM
49 O06o001IeHNEe ¥ CHCTEMaTH3aIHS bubmumoreka [IOK
3HaAHUH 10.03.2026 | https://m.edsoo.ru/00ad9cb2
S0 | "Oonommme mmeom neoprasemsecn BuGorera LIOK
on P 11.03.2026 | https://m.edsoo.ru/00ad9ela
COCJIMHCHHM
51 | ot sneweon. Homme BuGmotexa LIOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbBIX 3JIEMEHTOB
[lepuoanyeckuii 3aK0H 1
52 [lepuoanyeckasi cucrema bu6morexa [IOK
XUMUYECKUX 3y1eMeHToB 1. 1. 18.03.2026 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Teproibl, TPYIIIBI, TOAT PYIIIBI bubmotexa [JOK
PHOBL, TPY » OATPY 31.03.2026 | https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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Crpoenune atomoB. CocTaB aTOMHBIX

Bbub6morexa IIOK

>4 anep. M3oTorsl 01.04.2026 | https://m.edsoo.ru/00ada342
CTpoeHHe 3JIEKTPOHHBIX 000J109eK
95 a:(E)MOB 3H€M€HTI())B [Tepuonnueckoit bubmorexa OK
07.04.2026 | https://m.edsoo.ru/00adaébc
cuctemsl [. . Menneneepa
XapakTeprucTUKa XHMHIECKOTO
56 AJIEMEHTA I10 €ro MOJIOKEHHUIO B bubmmoreka [JOK
[Tepunomnueckoii cucreme . U. 08.04.2026 | https://m.edsoo.ru/00ada824
Mengeneepa
3navenue [lepuoandeckoro 3akoHa
57 JUISL pa3BUTHUSL HAYKU U IPAKTUKH. []. bubmmorexa [IOK
N. MenneneeB — y4&HBbIH, megaror u 14.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJIaHuH
Pe3epBHblii ypok. O0001mIEHE 1
58 CI/ICTI;MaTI/Ba}.IIII)I/ISI 3HaH1/n;1]l / bubsmorexa [IOK
. 15.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTta
KontponpsHas pabora Ned mo teme
59 «CtpoeHue aToMa. XUMUYECKasl bubmoreka [IOK
cBs3b» / Beepoccutiickas 21.04.2026 | https://m.edsoo.ru/00adb486
mpoBepovHas pabora
60 DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB bu6motexa [IOK
XUMUYECKUX 3JIEMCHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
61 HNonHnast xumudeckas CBSI3b bubmorexa [JOK
28.04.2026 | https://m.edsoo.ru/00adac34
62 KoBaneHTHas mossipHasi XuMu4ecKast bubmmorexa [{OK
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenossipHast bubmmorexa [{OK
XUMHYECKasl CBS3b 05.05.2026 | https://m.edsoo.ru/00adaab8
64 CTeleHb OKUCIICHUS bubmotexa [JOK
06.05.2026 | https://m.edsoo.ru/00adae28
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65 OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 but6mmoreka [JOK
peaxiuu 12.05.2026 | https://m.edsoo.ru/00adb076

66 OKuCIUTEIN U BOCCTAaHOBUTEIH 1 bubmorexa [JOK

13.05.2026 | https://m.edsoo.ru/00adb076

PesepBHbIii ypok. O0o0meHue u

67 CHUCTEMAaTH3aIus 3HAHUM 110 TeMe 1 bubmmoreka [IOK
«Ctpoenue atoma. XuMU4ecKas 19.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 PesepBHbIii ypok. O0o0menue u 1 bu6motexa [IOK
CHUCTEMaTH3allHsl 3HAHUH 20.05.2026 | https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIACC

KosnuecrBo yacos DJIEKTPOHHBIE
Ne HMara nudposbie
Tema ypoka Kontpoasnsie | IlpakTnueckue
n/n Bcero U3yYCHUs oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[Tepuonnyeckuii 3aKoH.

1 Ilepuoanueckas cucrema 1 bubmorexa [IOK
XUMHYECKUX d1eMeHToB [[. U. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenpeineeBa
3aKOHOMEPHOC 3MEHE

el B 10K

N 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJIOB

3 Knaccudukarus 1 HOMEHKIATypa 1 bubmoreka [JOK
HEOPraHWYEeCKUX BEIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4eCcKOM CBSI3M U THUITBI 1 but6mmoreka [JOK
KPUCTAJUNINYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbact
Kontponenas padora Nel mo teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHUN 1 1 16.09.2025
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca

5 Knaccudukanus Xumuaeckux 1 bubmmoreka LIOK
PeaKIuii IO Pa3IMYHbBIM TPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpoC €CKOH

7 eaI:[T;/I HOI:{;II;I/IeTZI :OHI\I/;/I(E“ZH;(LI: u 1 bubmotexa [JOK
PCAKIIH. 23.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTreHHBIX PEAKITUIX
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.

8 @aKTOpHI, BIAUSIOIIHNE HA CKOPOCTh 1 bu6morexa IJOK
XUMHUYECKOM peakIu 1 MOJ0KECHHE 24.09.2025 | https://m.edsoo.ru/00adc28c

XUMHUYCCKOIo paBHOBECUSA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKMCINTENBHO-BOCCTAHOBUTEIILHBIE

bub6moreka IJOK

o peakiuu 30.09.2025 | https://m.edsoo.ru/00adcade
10| mmcommatim Chinoime n satie BuGmorexa [{OK
A HHATH. 01.10.2025 | https://m.edsoo.ru/00adcd68
IIEKTPOTUTHI
11 Hounble ypaBHEHUA peaKLnil Brbmiorexa HOK
yp peaKtt 07.10.2025 | https://m.edsoo.ru/00add448
12| sotosaunit s sore npenerasmeni BuGmorexa [{OK
pvz[ 08.10.2025 | https://m.edsoo.ru/00add5d8
00 3JIEKTPOIMTHYECKOMN JTH CCOLIMALINN
Xu - -
o | e ok o o Brsmorea 0K
pel . 14.10.2025 | https://m.edsoo.ru/00add8b2
AIIEKTPOTU THUECKOHN TN CCOIMAIIHH
14 ITousTre 0 THAPOIIN3E COJIEN bubmorexa [IOK
P 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CHCTeMaTH3aIUS but6mmoreka [JOK
3HAHUHI 21.10.2025 | https://m.edsoo.ru/00addd12
I1 §) Ne 1.
16 | «Pememme oxcnepmmenTaTIIS BuGmorexa [{OK
p 22.10.2025 |  https://m.eds0o.ru/00addbfa
3371249
Konrponpsuas padora Ne2 1o teme
17 «BJ'IGII::TpOJ'II/ITI/IIzIGCKaﬂ I CCOLAALINS. Bubmorexa OK
22.10.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIii B PACTBOPAX»
06 )
18 | Xummaccrro caoiiorsa sa mprope BuGmorexa [{OK
p p 04.11.2025 | https://m.edsoo.ru/00addfe2
XJIopa
Xmopoomopona. ConsHas KUCIOTA,
19 XHMII;quII([HS CJ;OﬁCTBa M0JTy4€EHUE bubmorexka OK
’ ’ 05.11.2025 | https://m.edsoo.ru/00ade104

IIPUMECHEHUE



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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[TpakTrueckas pabota Ne 2 mo Teme

20 «Ilony4yeHne coysTHOM KM CIOTHI buomorexa [JOK
.. ’ 11.11.2025 | https://m.edsoo.ru/00ade348
M3y4YEHUE €€ CBOMCTBY
Brraucienus mo ypaBHEHUSM
21 XUMHAYECKHAX peal}cllrl)nﬁ €CJIM OJIUH U3 Bubmmorexa HOK
’ 12.11.2025 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
99 OO6m1ast XxapaKTepuCTHKA 3JIEMEHTOB bubmotexa [JOK
VIA-rpynmsr 18.11.2025 | https://m.edsoo.ru/00ade64a
ATIOTpOIHbIE MOAU(PHUKALIUHA CEPHI.
23 Haxoxnenue cepbl v €€ cOeTUHEHUI but6mmoreka [JOK
B IIPUPOJIE. XMMUYECKHUE CBOKCTBA 19.11.2025 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10po/1, CTPOEHUE, bubmmoreka [IOK
dusnUecKre 1 XMMUIECKHE CBOMCTBA 25.11.2025 | https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHast KUCIOTA
25 (1)1431436:01(142 u XHBI/I)I/IHCCKI/IG CBOI;ICTBa bubmorexa [JOK
’ 26.11.2025 | https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKHE PEAKIUY, JICKAIIUE B
OCHOBE MPOMBIIIIEHHOT0 crioco0a
26 MOJTY4YEHUS] CEPHON KHCIOTHI. bu6motexa [IOK
XUMHYECKOE 3arpsi3HEHUE 02.12.2025 | https://m.edsoo.ru/00adec8a
OKpY’KalOIIEn Cpelibl COEAUHEHUSIMU
cepbl
97 Brraucienne MmaccoBoi 10U BRIX0Ia bubmmoreka [IOK
MPOAYKTa PEaKIuu 03.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa dJIEMEHTOB
28 V A-rpynisl. A30T, pacnpoCTpaHEeHUE bubmmorexa [JOK
B IIpupoje, GU3NUEeCcKue u 09.12.2025 | https://m.edsoo.ru/00adeeat

XUMHUYECKHE CBOMCTBA



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6

AmMuak, ero Gpu3ndecKue u

29 XUMHYCSCKHE CBOMCTBA, ITOJIyYCHHE U bubmiorexa [IOK
’ Y 10.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHCHUE
IT 6ota Ne 3
30| lonyrerne awmmaxa, mysene ero BuGmorexa LIOK
Iy > 3YH 16.12.2025 | https:/m.edso0.ru/00adf180
CBOICTB»

31 A3zoTHas KucioTa, e€ GU3nYecKue u bubmorexa [IOK
XHMHYECKUE CBOICTBA 17.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX

32 noOpeHnii. XuMHUECKOe Bubmorexa OK
% ' . 23.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAFOIICH CPEIIbI
COCIMHEHHSIMU a30Ta
®docdop. Oxcun dhocdopa i

33 (I)OC(%)OE))HaSI ann((i))Ta q)(blf:m(q\é)cxne u bubmorexa HOK

N 24.12.2025 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJTyUCHUE
HcnonszoBanue pocdaros B

34 KaueCcTBE MUHEPATbHBIX yI00PEHHUIA. bubmmoreka [IOK
3arpsi3HEHHE MPUPOTHON CpeIbl 13.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacrpocTpaHeHHE

35 i ri 1(D) );[ g)mrlldlr){ecfczleHHI;I;M}:/meCKne bubmorexa [JOK

pHpOnE, 14.01.2026 |  https:/m.edsoo.ru/00adfd9c
CBOICTBa
Okcuibl yriaepojaa, ux GU3HIecKue u

36 XUMUYECKHE CBOMCTBA. bu6morexa IIOK
DKOJI0ruuecKrue npodaeMsl, 20.01.2026 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ oKcuioM yriepona (1V)

37 VronpHas KUCI0Ta U €€ COJIN bubmiorexa [IOK

21.01.2026 | https://m.edsoo.ru/00ae006¢c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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[TpakTrueckas pabota Ne 4 mo Teme
"TlosryueHue yriiekuciaoro rasa.

bub6morexa IIOK

38
KauecTtBeHHas peakius Ha kKapOOHAT- 27.01.2026 | https://m.edsoo.ru/00ae027e
HoH"

IT 0
30| oprammccxux seuecrsax Kax o BuGmorexa LIOK
P n 28.01.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 KpeMHuuii 1 ero coeiuHeHHS bubmiorexa IIOK
P A 03.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTnueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME bubmmoreka [{OK
«Baxkneime HeMeTaIUIbl U BX 04.02.2026 | https://m.edsoo.ru/00ae0bf2
COCIUHECHHUS
KontponbHas paborta Ne3 mo reme

42 «B:;(II){GJ;II;;_I{I/IZ erMeTTaJIJIHjI 1/1; N bubmaorexa I[IOK

10.02.2026 | https://m.edsoo.ru/00ae0el8
COEUHEHHUS
OO01mas xapakTepuCcTUKa XMMHYECKUX
AJICMEHTOB — METaJIJIOB.

43 MeTtammmdeckas CBI3b U bubmorexa [IOK
MeTaJIJIMYeCcKas KpyCcTaIndecKast 11.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. duznueckue CBOMCTBA
METaJIjIOB
X 5 .

P . AL 17.02.2026 | https://m.edsoo.ru/00ael1156
HaIpPsHKCHU METaIOB
O61mue crnocoObl MOoTy4YeHUs
MeraioB. CruiaBel. BerauciieHus mo

45 aBHEHUSAM XHUMHUYECKUX PEeaKIIUil bubmaorexa [IOK
yp pCaKIH, 18.02.2026 | https://m.edsoo.ru/00ael1156

€CIIM O/INH U3 PEareHTOB COJCPKUT
IpUMecH



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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bub6moreka IJOK

40 HonsTie 0 KOppO3HH METAILIOB 24.02.2026 | https://m.edsoo.ru/00ae1278
bu6morexa [IOK
47 [lenorrbre meTambr 25.02.2026 https://m.edsog ru/00ae14h?
48 Oxcuapl ¥ THAPOKCUIBI HATPUS U bu6motexa [IOK
Kanus 03.03.2026 | https://m.edsoo.ru/00ael4b2
49 [IlenouHO3EMENBHBIE METAIIIBI — bu6motexa [IOK
KaJIbLIUA ¥ Mardui 04.03.2026 | https://m.edsoo.ru/00ael15e8
50 Baxneimme coequHeHUs Kaablus bubmorexa OK
10.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IEHNE ¥ CUCTEMATH3AIHS
3HaHUI 11.03.2026
5o JKEcTKOCTL BOABI U CITOCOOEI €€ bub6morexa IIOK
yCTpaHEHHs 17.03.2026 | https://m.edso0.ru/00ae1886
53 | "eomoom sonatn werom ot BnGumorera LIOK
yorpanenus” 18.03.2026 | https://m.edsoo.ru/00aelaed
. bubmotexa [JOK
>4 AmOMHHHT 31.03.2026 https://m.edsog ru/00aelc64
55 AmpoTepHbIe cBOICTBa OKCHIA U bu6mmoreka [IOK
TUAPOKCUIA 01.04.2026 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
%6 Aeneso 07.04.2026 https://m.edsogru/Oanld86
57 Okcuibl, THIPOKCUIBI U COJIU XKeje3a bu6motexa [IOK
(1) u xenesa (1) 08.04.2026 | https://m.edsoo.ru/00ae35e6
5g O06o01IeHue 1 cucTeMaTH3aIus
3HaHUI 14.04.2026
59 [TpakTuueckas pabota Ne 7. Perenue bu6moteka LIOK
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 15.04.2026 | https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1278
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«Ba)xHei1me MeTauIbl U X
COEIUHEHUS

Brruucnenus mo YpPpaBHCHHUAM
XUMHYCCKUX peaKHHﬁ, €CJI1 OIUH U3

60 peareHToB JjaH B U30BITKE HIIH 1 bubmmoreka LIOK
COJEPKUT MpuMecH. Brruncnenus 21.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOMH JI0JIM BbIXO/a MPOAYKTa
peaKIu
61 O0001IeHNE U CUCTEMAaTH3aLH 1
3HaAHUH 22.04.2026
KonTponbHnas padora Ned o teme
62 «BaxHelmue MeTaibl U UX 1 28.04.2026
COCIMHECHHUSDY
63 BemectBa u Mmatepuaisl B 1 bub6moreka IJOK
IMOBCEIHEBHOM JKU3HU YeJI0BEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubmmoreka LIOK
OKpYXarolen cpeibl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumMnu B penieHun 1 bubmmoreka LIOK
AKOJIOTHYECKUX MPodIIeM 06.05.2026 | https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O00011€HUE U 1 bu6mmoreka [IOK
cUcTEeMAaTU3aLMs 3HAHUN 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O0001meHue u 1 bu6motexa [IOK
cUCTEMAaTU3aLMs 3HAHUN 13.05.2026 | https://m.edsoo.ru/00adb33c
68 PezepBubiii ypok. O0001IeHNE U 1 bu6motexa [IOK
CHUCTEMaTH3allMsl 3HAHUH 19.05.2026 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8-i kinacc: 6a30BbIN YpOBEHb: YUEOHUK; 5-¢ u3ganue, nepepadborannoe ["adbpuensa O.C., Octpoymor WN.T'.,

CnankoB C.A. Axkunonepuoe obmectBo «M3narensctBo «IIpocBemienue»

» Xumusi: 9-i kiacc: 6a30BbIi ypoBeHb: YUeOHUK; S-¢ uznanue, nepepadorantoe ["adbpuensa O.C., Octpoymon W.T".,

Cnankos C.A. AkunonepHoe obuiectBo «M3aarensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA



» Xumusi: 8-i kinacc: 6a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadborannoe ["adbpuensn O.C., Octpoymon WN.I'.,
CnanxoB C.A. AkrmonepHoe oomectBo «M3narensctBo «IIpocserienuey
» Xumust: 9-i kinacc: 6a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadorannoe ["adbpuensn O.C., Octpoymon N.T'.,

CnanxoB C.A. AkrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://multiurok.ru/
https://infourok.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/



[Tpunoxenne No2

Ne Tema ypoka Kosmuectso yacos N1eKTPOHHbIE LdpoBbie 06pa3oBaTe/ibHbIe Pecypchbl
Bcero N3 aux U3 Hux
KOHTPOJIbHBIX OPaKTUYECKUX
pabot pabot
8 kiacce
Pa3nen 1. [lepBoHavyajibHble XUMHYECKUE TIOHSATHS
1 XuMus — BakHas 007aCTh
eCTECTBO3HAHUS U HpaKTI/IquKOﬁ 5 2 BI/I6HI/IOTCKa HOK httDSZ//m.edSOO.I’U/7f41837C
JIeSITeIbHOCTH YeJIOBEKa
Pa3gen 2. BakHelue npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB
1| Bosnyx. Kucnopon. Honsue 06 6 Bubmorexa LIOK https://m.edsoo.ru/7f41837c¢
OKCHIax
2 Bonopox. HonaTe 0 KuCIOTaxX A 8 1 bubmoTeka I{OK https://m.edsoo.ru/7f41837¢c
COJIIX
3 | Boma. Pactsopsl. ITonstue 06 5 1 1 Bu6mnotexa LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHUSIX
4 OCHOBHEIE KIIACChI HEOPTaHMECKHX 11 1 1 bub6immoreka I{OK https://m.edsoo.ru/7f41837¢
COCIMHCHUI
Paspnea 3. llepuoguueckuii 3akon u llepuoanyeckas cucrema xumudeckux 31emMeHToB /. U. Menaneneesa. CTpoeHue aToMoB.
Xumnyeckasi cBA3b. OKHCJANTETbHO-BOCCTAHOBUTEIbHbIE PeaKINH
1 [Tepuognueckuii 3aK0H 1
Ilepuogmraecxas cucTema 7 Bubmorexa LIOK https://m.edsoo.ru/7f41837c¢
XUMHYECKUX ajieMeHToB /1. 1.
MenneneeBa. CtpoeHue aToma
2 XuMiraeckas CBsh. OKHCIHTENEHO- 8 2 bubmoteka I{OK https://m.edsoo.ru/7f41837¢c

BOCCTAHOBUTCIIbHBIC PCAKIIUU
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9 kaacc

Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH

[ToBTOpeHUE 1 yriuybieHue 3SHaHUH

5 1 bu6moreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JiejioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH 4 Bu6maorexa LIOK https://m.eds0o.ru/7f41a636
XUMHYECKUX PEAKLIHI
ONEKTPOIMTHIECKas THCCOLUALIHA. 8 1 1 but6mmoreka I{OK https://m.edsoo.ru/7f41a636

XVWMHUYECKHE PEAKLIMHU B PACTBOpAX

Pa3gea 2. Hemeranuabsl 1 X coeIMHEHUA

OO61as xapakTepuCcTUKa XUMHUY €CKUX

4 1 bu6mmorexa [{OK https://m.edsoo.ru/7f41a636
anemenToB VIIA-rpynmel. ["anorens
OO61as xapakTepuCcTUKa XUMHUY €CKUX
snementoB VIA-rpymms. Cepa 1 eé 6 bu6mmorexa L{OK https://m.edsoo.ru/7f41a636
COEMHEHHUS
OOm1as xapakTepUCTUKA XUMUIECKHX
s1eMenToB VA-Tpynmbl. A30T, 7 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
docdop 1 ux coeuHEHUS
OO0mas xapakTepucTUKa XMMHYECKUX

8 1 2 but6mmoreka I{OK https://m.edsoo.ru/7f41a636

aneMeHToB | VA-rpynnsl. Yriaepon u
KPEMHUI U UX COEAUHEHUS

Paznena 3. MeTa/sIBLI M X COCIHMHEHUS

OOume CBOMCTBA METAJIOB

4

bu6mmoreka [{OK https://m.edsoo.ru/7f41a636

Bakneiimue MeTaibl U UX

COCIHMHCHUA

16 1 2

bu6mmoreka [{OK https://m.edsoo.ru/7f41a636

Pa3nen 4. XuMmus u okpyxamouias cpeaa
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BGH_[eCTBa H MaTCpuralibl B )KU3HHU

YCJIOBCKA

bu6mmoreka [{OK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636

