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[NHOACHUTEJIBHAA 3AITNCKA

VYuebublii mpeaMer «XUMHS» BXOIWT B TpeAMeTHYI0 oOmacte «EcTecTBeHHOHay4HbIE
npeaMeTs». B cucteMe ecTeCTBeHHOHAydyHOTo OOpa3oBaHUS XHMHS KakK y4eOHBIH MpeaMer
3aHUMAaeT Ba)KHOE MECTO B MTO3HAHWU 3aKOHOB IPUPOIBI, (POPMHUPOBAHUN HAYYHOH KapTUHBI MHPA,
CO3/IaHMM OCHOBBI XMMHYECKHX 3HAHHH, HEOOXOIUMBIX Ui TMOBCEIHEBHOW >KM3HH, HABBIKOB
310pOBOr0 M 0€30IacHOr0 [yl YEJIOBEKAa U OKpPYXKAIOIEH ero cpelapl oOpa3a >KM3HH, a TaKke B
BOCIIUTAaHUH SKOJIOTMUECKOMN KYIbTYPBHI.

VYcnemHocTs U3ydyeHus: XMMHUM CBSI3aHa C OBJIAJIEHUEM XUMUYECKUM SI3bIKOM, COOIIO/IEHUEM
npaBuia  0e30macHO pabOThl TMPH  BBINOJHEHUHM XHMHUYECKOTO SKCHEPUMEHTa, OCO3HAHHEM
MHOTOYMCIIEHHBIX CBSI3€M XUMUHU C APYTUMH NPEIMETAMU IKOJIBHOTO Kypca.

[IporpamMma BKJIO4aeT B ce0s OCHOBBI HEOPraHMYECKON M OpraHUYecKor Xumuu. I naBHOU
ujeel mnporpamMmbl SIBJISIETCS CO3JaHHE 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHUH IO XUMUH,
BBIDAKEHHBIX B  (OpMe, COOTBETCTBYIOIIEH BO3pacTy OOYYAIOIIMXCSI M HUX OCOOBIM
00pa30BaTeNIbHBIM OTPEOHOCTSIM.

B coxmepxaHum JaHHOrO Kypca IIPEACTABIEHBI OCHOBOINOJAraloUMe XHUMHUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYANOIIME M3YYEHHE COCTaBa W CTPOEHUs BEUIECTB, 3aBUCUMOCTH HX
CBOWCTB OT CTPOEHHs, NPOTHO3MPOBAHHWE CBOWCTB BELIECTB, HMCCIIEIOBAHHME 3aKOHOMEPHOCTEU
XMMHMUYECKUX MPEBPAICHUN U MyTeH ynpaBlieHUs: MU B LIEJISAX MMOTY4YEHHUs BELIECTB U MaTEpHAJIOB.

TeopeTnueckyto OCHOBY M3y4€HHUsI HEOPraHWYECKOM XHMMHHM COCTaBIsI€T AaTOMHO-
MoJIeKynsipHOoe yueHue, llepmommueckuit 3akon .M. MeHneneeBa ¢ KpaTKUMU CBEIAEHUSIMHU O
CTPOEHHUH aTOMa, BUJIaX XMMHUECKOHN CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAaHUS XUMUYECKUX PEaKIUH.

B wu3ydeHum Kypca 3HAuMTENbHas pOJb OTBOAMUTCS XUMHYECKOMY OSKCHEPHUMEHTY:
MIPOBEJICHUIO TMPAKTUYECKUX U J1aOOpaTOpHBIX pPabOT, OMHMCAHUIO PE3YIbTATOB YYEHUUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TTPaBUJI 0€30MMacHOM pabOThl B XUMHYECKOM J1A00paTOPHH.

Peanuzarust naHHO#M TporpaMmbl B Ipoliecce 00ydeHus Mo3BoJMT oOydaromumcs ¢ 3I1P
YCBOUTH KJIFOYEBBIE XUMHUYECKHE KOMIIETCHIIMM M MOHATH POJIb U 3HAYEHUE XUMHH CPEIU IPYrux
HayK O IPUPOJE.

N3ydyenne xumMuu crnocoOcTByeT  (OPMHpPOBAHUIO Y  OOYyYarOIIMXCS  HAYYHOIO
MHPOBO33PEHHUS, OCBOCHHIO OOIEHAYYHBIX METOJOB (HaONIOJIEeHUE, H3MEPEHUE, IKCIEPUMEHT,
MOJENUPOBAHUE), OCBOCHUIO MPAKTHUUYECKOTO MPUMEHEHUS HAy4YHbIX 3HAHWUM, OCHOBAHHOTO Ha
MEXKIIPEMETHBIX CBA3IX ¢ npeaMeramMu «Oxpyxawoomuid mup», «Pusnka», «buonorus»,
«eorpadus», «Marematuka» U (QOopMHpPYyeT KOMIETEHIIMHM, HEOOXOAMMBIE JUISl MPOJOJIKEHHS
o0Opa3oBaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu crnocoOcTBYyeT pa3BuTvio y oOydaromuxcs ¢ 3P mpocTtpancTBeHHOTO
BoOOpakeHUsl, (PYHKIMOHAIBHONW TIpPaMOTHOCTH, YMEHHUS BOCHPUHMMATh H  KPUTHYECKU
aHAJIM3UPOBaTh HHPOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX hopMax. 3HAYUMOCTh MpeAMETa JIIs
pa3BUTHUS >KM3HEHHOW KommeTeHuuu oOyuaromuxcs ¢ 3[IP 3akirodaercs B yCBOGHHMH OCHOBBI
XMUMHYECKUX 3HAaHUH, HEOOXOAMMBIX [UIsl TIOBCETHEBHOM JKM3HHM; HABBIKOB 3J0pPOBOTO U
0e30macHOrO I 4YeJOBEeKa M OKpYXarolled ero cpensl oOpa3za XKU3HH;, (OPMHUPOBAHUU
9KOJIOTMYECKOMN KYJIbTYpBI.

[Iporpamma oTpakaeT coaep)kaHue OOydeHHsI TNpenMeTy «XUMHUS» C Y4EeTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOocTel oOyuatomuxcss ¢ 3[IP. OBnageHue y4eOHBIM HPEIMETOM
«XUMUS» TIPECTABIAET ONPEICICHHYIO TPYAHOCTb A oOyuatommxcs ¢ 3IIP. Dto cBszaHo ¢
0COOEHHOCTSIMHU MBICIUTENBHOMN JEATEIbHOCTH, IEPUOANYECKUMHU KOJICOAHUIMU BHUMAHUS, MaJIbIM
00BbEeMOM MaMSATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWW, MOHMKEHHBIM IO3HABATEIbHBIM
MHTEPECOM M HU3KUM YPOBHEM PEUEBOI0 PA3BUTHSL.

Jlns mpeojoieHuss TPYAHOCTEH B M3ydyeHHHM y4deOHOro mpeaMera «XHUMHUs» HeoOXoauma
ajanTanus o0beMa U xapakTepa yueOHOro MaTepHajia K MO3HAaBaTebHBIM BO3MOXKHOCTSM JaHHOU
KaTeropun oOydaromMxXcs, y4eT HMX OCOOEHHOCTeH pa3BUTHUS: HCIOJIb30BAHHUE aJITOPUTMOB,



BHYTPUIIPEIMETHBIX M MEXIIPEIAMETHBIX CBA3€H, IIOCTENIEHHOE YCIOXKHEHHE H3y4aeMoOro
Marepuana.

[Ipu u3ydyeHUH XUMHUU HEOOXOIMMO OCYIIECTBIISATH B3aMMOJCHCTBHE HA MOJUCEHCOPHOU
OCHOBE.

TeopeTnueckuii  maTepuan pPEKOMEHIYETCS HM3ydaTb B  IPOLIECCE  IMPAKTUYECKOMN
NEeSITeNbHOCTH. BO3MOXKHO BbIEIEHHE OTACIBHBIX YPOKOB Ha pEIIEHHE 3aJad B CBA3M CO
CJIOHOCTBIO aHanu3a TekcTa oOyuaromumucs ¢ 3IIP. Oprannyeckoe €IMHCTBO NMPAKTUYECKOW U
MBICJIUTEIbHON JEATENIbHOCTH OOy4aloUIuXcs Ha YypOKaX XHWMHUH CIIOCOOCTBYET NPOYHOMY U
OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XHMHUYECKUX 3HaHUM u ymeHuil. Ocoboe BHUMaHHUE IpU
U3YYEHUHU XHMHMM YAEISCTCS M3YUYEHUIO «CKBO3HBIX» IOHATUH M (OPMUPOBAHUIO HABbIKA
CTPYKTYpHUpPOBAaHUS MaTepHaa.

Henun u 3a7a4u u3yveHus: yaeOHoro npeamera «XuMus»

Obwue yenu wW3ydeHUs ydeOHOro mnpenMmera «Xumus» mpeiactaBieHsl B [IpumepHoit
pabouell mporpaMmme OCHOBHOTO o01iero oopazoBaHusi. OHU aKTyaTu3HPOBAHBI C YY€TOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O O0IIEr0 00pa30BaHusl, HAPaBJIEHHOCTH 00y4EeHUsI Ha pa3BUTHE
U caMOpa3BHUTHE JIUYHOCTH, (GOpMUPOBaHHE €€ MHTEIUIEKTa U 0011el KylIbTypbl. O0yueHHe YMEHHIO
YUUTBCS U MPOJIOJDKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSIEE BPEMS SIBISIETCS OJTHOM
13 BaKHEHIINX QYHKIUNA yueOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

g obyuaromuxes ¢ 3I1P, tak *xe, Kak ¥ JUIsl HOPMaTUBHO Pa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEeIbHYIO IPOrpaMMy, JOMUHHUPYIOLIEe 3HaUeHHE TPUOOPETAIOT
Takue yenu, Kak:

* (QopMUpOBaHUE HWHTEIIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOAATEIbBHOMY IPUHATHIO peIIeHUl, CHocoOHOW aJanTHpOBAaThC K  OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

" HaNpaBIEHHOCTb OOy4yeHMsT Ha  CHUCTEMAaTH4eckoe MPUOOIIEHHE  ydalluxcs K
CaMOCTOSATEJIbHOM IO03HABATEIbHOM [EATENbHOCTH, HAYYHBIM U IPAKTUYECKUM METOAaM
MO3HAaHUA, POPMHUPYIOILUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUU;

= oOecreyeHue YCIOBHH, CIOCOOCTBYIONIUX MPHOOPETCHUIO OOy4YaIOMUMHCS — OIbITa
pa3sHOO0Opa3HOMN AEATEIbHOCTH, TIO3HAHUS M CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHLIUH ), IMEIOLUX YHUBEPCAIbHOE 3HAYEHUE TSl pa3IMUHbIX BUJIOB J€SITEIbHOCTH;

* (opMupoBaHue yYMEHHUH OOBACHATHL M OLEHUBATh SBICHHUS OKPYKAIOLIEr0 MHUpa Ha
OCHOBaHMM 3HAHUM U OIIbITA, MOJYYEHHBIX NPU U3YyYEHUH XUMUH;

* (opmupoBaHue y 0Oy4aroIUXCs T'yMaHMCTUYECKMX OTHOIIEHUM, MOHMMAHUS LIEHHOCTU
XUMUYECKUX 3HaHUH I BBIPAOOTKHU HKOJIOTHYECKH 11eJIeCO00pa3HOro NOBECHUS B OBITY U
TPYAOBOI 1€ATENBHOCTU B LIEJSIX COXPAHEHUSI CBOETO 3/I0POBbs U OKPYKarollel MpUpOJHOM
cpensl;

" pa3BUTHE MOTHBALUHU K 00YyYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHMS OOIIEYEOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HAIPaBIEHHOCTH JallbHeHIero o0y4eHus.

Kypc HampaBineH Ha pelleHHe CIEIyUNX 3a0ay, O00eCleYMBAIONUX peaTu3aliio
JIMYHOCTHO-OPUEHTUPOBAHHOIO M JESTEIBHOCTHOTO MOJAX0J0B K OOYYEHHIO XUMUHU 00Yy4aroLINXCs
¢ 3I1P Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMUs:

* (opmupoBaHHE NMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUHN O BELECTBAX, UX
MIPEBPALLEHUAX M IPAKTUYECKOM IPUMEHEHUH; OBJIAJCHUE TMOHATUHHBIM aIlllapatoM Hu
CUMBOJINYECKUM SI3bIKOM XUMUU;

" OCO3HaHHME OOBEKTUBHOW 3HAUMMOCTH OCHOB XHMHUYECKOM HaykKd Kak oOiactu
COBPEMEHHOTO  €CTECTBO3HAHMS, XMMMUECKHX IPEBPALLEHUII HEOPraHWYECKUX U
OPraHMYECKHUX BEILIECTB KAaK OCHOBbI MHOTIMX SBJIEHUH >XUBOW M HEXUBOW INPUPOIBI;
yryOiaeHue MpeACcTaBIeHn 0 MaTepuaIbHOM €IMHCTBE MUPA;



" OBJAJCHHE OCHOBAMH XHMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
OOBEKTUBHO OIICHMBATh JKU3HEHHBIC CUTYallUW, CBS3aHHBIE C XHUMHEH, HaBBIKAMH
Oe3omacHoro oOpamieHus C BEIIeCTBAaMH, HCIIOJIb3yeMbIMU B IIOBCEJHEBHON IKHU3HH,
YMEHHEM aHAIM3HPOBATh M IUIAHHUPOBATH SKOJOTHMUYECKH O€30MacHOE MOBEACHUE B IEIAX
COXpaHEHUs 3/J0POBbS U OKPYKAIOILIEH CPEbl;

* (opmupoBaHHEe yMEHUI yCTaHABIMBaTh CBSI3M MEXKIy peallbHO HAOIIOTaeMBbIMU
XMUMUYECKIMH SBJICHUSAMH M TPOLECCAMH, IPOUCXOSIIMMU B MHUKPOMHUPE, OOBSCHSTH
MPUYMHBI MHOTOOOpPAa3Hsi BEIIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaKXKe 3aBHCUMOCTh IPUMEHEHHS BEIIECTB OT UX CBOICTB;

" [PHOOpPETEHHE OTbBITa WCIOJIB30BAHUA PA3JIMYHBIX METOJOB HM3YYEHHUS BEIIECTB,
HAONMIONEGHUST 33 WX TPEBPALICHUSAMU TIPU TPOBEIACHUU HECIOKHBIX XUMHUYECKUX
SKCIEPUMEHTOB C UCII0JIb30BaHUEM JIAOOPATOPHOTO 000PYI0OBaHMS U TPHUOOPOB;

* (opmupoBaHHE NMPEACTABICHUI O 3HAYCHUH XUMUYECKOW HAYKH M PEHICHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIEe B MPEAOTBPAIICHUN TEXHOTEHHBIX U DKOJIOTHIECKUAX
Karactpod.

OcobennocTu oT0Opa M aaNTALMH Y4eOHOT0 MaTepuaJia o XUMUH

O6yuenue y4eOHOMY mpeaMery «XuMus» HEOOXOJAUMO CTPOUTh Ha  CO3JaHUHU
ONTUMAJIBHBIX YCIIOBUM Ul YCBOEHHUS MTPOrpaMMHOTO MaTepuana ooydatouumucs ¢ 3[1P. bonbiioe
BHUMAaHHE JIOJDKHO OBITh Y/EJIeHO OTOOpY ydueOHOro MmaTrepuajiga B COOTBETCTBUU C MPHUHIIMIIOM
JIOCTYITHOCTH TIPH COXPAaHEHHUH O0IIero 6a3o0Boro ypoBHA. OH JOJDKEH MO COJEPKAHHUIO U 00heMY
OBITh ananTUPOBAaHHBIM Juisi oOydarommxcst ¢ 3[IP B cooTBeTcTBMM ¢ HX 0COOBIMH
00pazoBaTeNbHBIMU MTOTPEOHOCTAMH. ClienyeT 00JerauTh OBJIaJIECHHE MaTeprUaIoM O0OyJarOIIMMUCS
¢ 3I1P mocpeacTBoM €ro JeTaabHOTO OOBSICHEHHUS ¢ CUCTEeMATHYECKHMM MOBTOPOM, MHOTOKPATHOM
TPEHUPOBKOM B MPUMEHEHUH 3HAHUI C UCTIOJIB30BaHUEM IPUEMOB aJITOPUTMHU3ALNN U BU3yaTbHBIX
orop, 00yueHus: CTPYKTYpHUPOBAHHUIO MaTepHaa.

Bonbinoe 3HadeHue uis MOJTHOLEHHOTO YCBOGHMS y4ueOHOro marepualia MMeeT OIropa Ha
MEXIpEeIMETHbIE CBSI3U BOIIPOCOB, U3y4aeMbIX B JaHHOM Kypce, C TAKUMH y4eOHBIMH IIpeIMeTaMu
kak «['eorpadus», «Dusukay, «buonorus». [lo3Bomnss paccMarpuBaTh OJUH M TOT Ke yUCOHBIN
MaTepuag € pa3HbIX TOYEK 3PEHHs, MEXKIPEIMETHbIE CBA3M CIOCOOCTBYIOT €ro JydiieMy
OCMBICJICHHUIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MMOTY4YE€HHBIX 3HAHUN U MPAKTUYECKUX YMEHUIA.

[Ipy mnoOAroTOBKE K YpOKaM YyYHUTENb JOJDKEH MPEeaycMOTpeTh (HOPMHUpPOBAHHUE Y
oOyuaronuxcs yMEHUH aHaJIM3upoBaTh, CpaBHUBATh, 00001IAaTh H3y4aeMblil MaTepual,
IUTAHUPOBATh MPEACTOSIIYI0 PabOTy, OCYIIECTBISTH CaMOKOHTpOoJb. HeobxonmmMo mNOCTOSHHO
CIIEIUTH 32 MPABUIBLHOCTHIO pedeBoro oGopMieHUs BhICKa3biBaHui oOydaromuxcs ¢ 3I1P.

B cBs3u ¢ 0OCOOCHHOCTSIMH TOBEIACHUSIM JesITeNbHOCTH oOydaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOIMM CTPOKAWUIIMIA KOHTPOJIb COOIIOJICHUS
MPaBUJI TEXHUKHU 0€30MacHOCTHU MpU MPOBEACHUH J1a00PaTOPHBIX pabOT B XUMHUYECKOM KaOUHETE.

IIpumepHbie BUAbI aesiTeJbHOCTH oOydawommxcsa ¢ 3IIP, o0ycaoBieHHble 0cO0bIMH
o0pa3oBaTe/IbHBIMM MNOTPEOHOCTAMM M  O0ecleYMBAKIIHEe OCMBICJEHHOEC OCBOCHHE
co/iep:KaHUM 00pa30BaHMs MO NpeAMeTyY « XHUMHSD)

Coneprxanue BUJIOB JiesTeabHOCTH oOyuatomuxcst ¢ 3I1P Ha ypokax XumMuM omnpezensiercs
uX 0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [ToMuMo mupoko ucnoaszyemsix B OOIT OO0
o0mux a1 BceX OOy4aroImMXCsl BUAOB JESITEIbHOCTH CIENyeT YCUIMTh BHJBI JI€STEIbHOCTH,
cnienr(uYHbIe U1 TaHHOM KaTeropuu 00ydaromuxcs, A1 00ecreueHus] OCMBICIIEHHOTO OCBOEHUS
coJiepKaHus OOpa3oBaHUs IO TPEeIMETY: YCHJIEHHE IMPeIMETHO-IPAKTUYECKON NEesATeTbHOCTH C
aKTHBHU3AIMEe CEHCOPHBIX CHCTEM; YepelOBaHME BHJIOB JIEATEIBHOCTH, 3aJeHCTBYIOIINX
pas3UYHbIE CEHCOPHbIE CUCTEMbI; OCBOCHHE MaTepHalia ¢ ONOpPOi Ha aJrOPUTM; «IIOIIArOBOCTH)» B
W3yYeHUHM MaTepHajia; WCIOJIb30BaHMUE JIOTIOJHUTEIBHON BH3YyaJIbHOM OMOpHI (IU1aHbl, 00pasIbl,
CXeMbl, II1a0JIOHBI, onopHble Tabmuubl). s passutus y oOywaromuxca c¢ 3[1P ymenus nenatb
BBIBOJIbI, (OPMHUPOBAHUS TPAMOTHOTO PEUYEBOrO BBICKA3bIBAHMS HEOOXOJWMO HCIHOJIb30BAThH



omopHele cioBa U kiumie. Oco0oe BHUMaHUE CIEAYeT YACTUTh OOYYEHHIO CTPYKTYPHUPOBAHHUIO
MaTepualia: COCTaBJICHUE PUCYHOUYHBIX U BEPOATbHBIX CXEM, COCTAaBIICHHE TaOJUI], COCTABICHHE
KJIaCCI/I(bI/IKaHI/II/I ¢ 0003HaYEHHLIMH OCHOBaHHSIMH JJIsL KJ'IaCCI/I(l)I/IKaI_II/II/I 1 HAIIOJIHEHUE UX
IIpUMEpPaMU U JIp.

[IpumepHas TemaTHueckas U TepMHUHOJIOTHYecKas Jiekcuka cooTBeTcTByeT OOIT OOO0.

Hnst obyuarommxcst ¢ 3[1P cymecTBeHHBIMH SIBIISIFOTCS IPUEMBI paOOTHI € JIEKCHYECKHM
MaTepHuaaoM 1o mpeamery. [IpoBoauTcs cnenuanbHas padoTa 1Mo BBEICHUIO B aKTUBHBIN CIIOBApPh
o0OyJaromuxcss COOTBETCTBYIOIIEH TEPMHHOJIOTHU. VI3ydaemble TepMUHBI BBOAATCS  Ha
IIOJINCEHCOPHOM  OCHOBE, oO0s3areibHa BU3yaJlbHAs MOJJIEP)KKA, alrOPpUTMbl pabOTBHl ¢
ONpCACIICHNUEM, OIIOPHBIC CXEMBI JJId aKTyaJIn3aluyu TCPMUHOJIOTHUH.

Mecrto yueOHOro npeamera « XuMHus» B y4eOHOM ILIaHe

B cootBerctBuuM ¢ ®PenepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero 00pa3oBaHusi y4eOHBIN MpeaMeT «XUMHUS» BXOIAUT B MPEIMETHYIO 00JacTh
«ECTGCTBGHHOHay‘-IHI)Ie npeaAMCTBD> U ABJIACTCA 00s3aTEIbHBIM JJI U3YYCHHA.

Y4eOHBIM IJTAaHOM Ha €€ U3ydeHue OTBeJeHO 136 y4eOHBIX 4acoB — MO 2 4 B HEJENI0 B 8 11 9
KJlaccax COOTBETCTBEHHO.

Copepxanne ydeOHOTO mpenmeTra «XuMus», mnpeacraBieHHoe B I[IpumepHoit paboueit
nporpamme, cootBeTcTByer PI'OC OOO, pazpaborano c¢ yderom I[IpumMepHOl OCHOBHOM
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHus 10 yYEOHOMY MIPEAMETY « XUMHUSI,
cooTBeTcTBYeT [IprMepHO amanTHpPOBAaHHOM OCHOBHOM 00pa3oBaTeNbHOW MpOrpaMMe OCHOBHOTO
oOuiero o6pa3oBaHus 00yJarOLUIUXCS € 3a/I€PKKON ICUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YYEBHOI'O INIPEAMETA «XUMMUW»

8 KVIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmert xumun. Ponb xumuu 6 scuzHu yenoseka. Temna u BenjectBa. @U3NUECKUE CBOMCTBA
BEIIECTB. ATperaTHoe COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YHUCTble BEIIECTBA U CMECH.
Crioco6sl paznenenus cMmecei. [IpaBuia 6e30macHOro oOpamieHus ¢ BEmecTBaMu 1 JJaOOpaTOPHBIM
obopynoBanueM. [louamue o memooax NOZHAHUSA 8 XUMUU.

ATOMBI U MOJIEKYJIbI. XMMHYECKHUE 3JIEeMEHThI. 3HaKU (CUMBOJIbI) XUMUYECKHX IJIEMEHTOB.
OTtHocurenbHast aroMHast Macca. [IpocTbie U cloKHbIe BeleCTBa. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumuyeckass ¢opmyna. BalleHTHOCTH aTOMOB ~ XMMHYECKHUX  OJJEMEHTOB.  3aKoH
nocmosincmea cocmasa eewjecmg. OTHOCUTENIbHAST MOJIEKyIsipHas Macca. MaccoBas 10Js
XMUMHUYECKOTO AJIEMEHTA B COCMHEHHH.

Ou3nyeckue U XUMUYECKUE SBJICHUS. XHUMHUUecKas peakuus. [Ipu3HaKM XUMHYECKHX
peakiuii. YpaBHEHUSI XUMUYECKHUX peakiuid. 3aKOH coXpaHeHHs Macchl BemlecTB. Knaccudukanus
XMUMHUYECKUX peaklui (COeTUHEeHHMs, pa3IoKEeHHs, 3aMeIleHuUs, 0OMeHa).

XUMUYECKUN IKCIEPUMEHT: 3HAaKOMCTBO C XMMHUYECKOW MOCYIOW, ¢ MpaBWiaMu pabOThl B
nabopatopuu U mpuéMamu OOpalleHus: ¢ JIabopaTopHbIM 00OpPYIOBAaHHUEM; M3yYCHHE U OMHCAHHE
(bu3NYecKUX CBOWCTB OOpaslioB HEOPraHWYECKHX BeIlecTB; HaOmoneHue Qu3nueckux (TUIaBICHUE
BOCKa, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYIKe, KHIEHUE M KOHJEHCAIUsS BOJBI) U XUMUYECKUX
(ropeHue cBeuM, MPOKAJTUBAHUE METHOM MPOBOJIOKH, B3aMMO/EHCTBUE MeJa ¢ KUCIOTOM) SBIECHUH,
HaOJIo/IeHUe M OIMMCAaHUE MPU3HAKOB MPOTEKaHUs XUMMYECKUX pEaKIuil (pas3siokeHue caxapa,
B3aUMOJICWCTBUE CEPHOI KUCIOTHI € XJOpUAOM Oapus, pasnoxeHue ruapokcuaa meau (II) mpum
HarpeBaHHM, B3auMoIelicTBHE kene3a ¢ pacTBopoM cosin Meu (I1));u3yueHne cnoco6oB pasneneHus
cMmecell (C MOMOIIbI0 MarHuTa, (UILTPOBAaHHE, BBIIAPUBAHUE, MUCTWUIALMS, Xpomarorpadus),
MPOBEJICHHE OYMCTKU MOBAPEHHOM COJIM; HAOIIOIEHUE U ONMCAHUE PE3yJIbTaTOB MPOBEACHHS ONbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MACChl; CO3/IaHIE MOJIeTIel MOJIEKy (IIapOCTEeP’KHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopox — 3/€eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopona B npupoje, (pusnueckue M XUMHUECKHE CBOMCTBa. Peakuuu ropeHus



IOPOCTBIX M CIHOXKHBIX BemecTB. CrocoObl TOMyd4eHUs KuUCIopoda B JabopaTopud  u
npomviuinennocmu. Ilpumenenue kucinopona. llonarue o6 okcupax. KpyroBopor kuciopona B
npupoae. O30 — ani0mMponHas MOOUPUKayusl KUCI0pood.

Tennosoti 3¢pghexm xumuueckou peakyuu, mepMOXUMUYECKUE YPAGHEHUs, DSK30- U
SHAOTEPMHUUECKUE peakuuu. Tonaugo: yeorv u memaw. 3azpsasneHue 6030yXd, YCulieHue
NapHuK08o2o 3¢hghexma, paspyuieHue 030H08020 CJOsl.

Bonopon — anemeHT u npocroe BemectBo. Haxoxenue Bogopojia B mpupojie, pusndeckue
U XMMHYECKHE CBOMCTBA (Ha MpHMEpPE B3aMMOJICHCTBHS ¢ HEMETAUIAMH UM OKCHUIAMHU METAJIJIOB),
pUMEHEHHE, cnocoObl noayuenus. IIoHsITHE O KUCIOTAaX U COJISX.

KonmuectBo BemectBa. Momnb. MossipHast macca. 3akoH ABorazapo. MousipHblii 00BEM ra3oB.
PacdeTsl o xummdeckoi Gopmyne. PacdeTsr MacCcOBOM JI0TM XHMUYECKOTO AJIEMEHTA B COCIMHCHUH,
KOJIMYECTBA BEIIECTBA, MOJIIPHOM MAacchl, MOJSIpHOTO oObeMma ra3oB. Pacuérsl mo XuMHUYecKUM
YpaBHEHUSIM.

Quzuueckue ceoticmea 600vi. Boma. Ee cocrtaB, cTpoeHwe W MOJEKylbl. Boda kax
pacmeopumens. PactBopbl. [lowsamue O HacblueHHbIX U HEHACLIWEeHHbIX pacmeopax. [lonamue
pacmeopumocmu geujecme 6 eode. Pacder maccoBoil J0JM BellecTBa B pacTBope (IpOLEHTHAs
KOHLIEHTpalus). MaccoBasi 10151 BEIIECTBA B pacTBOpe. Xumuyeckue c80UCmaa 600bl (pasznoxcenue,
peaxkyuu ¢ Hampuem, oKcuoom kaavyus, okcuoom cepwl (1) peakyuu ¢ memaniamu, KUCIOMHbIMU U
ocnogubiMu oxcuoamu). Ilonamue o6 ocuosanusx. Ponv pacmeopos 6 npupode u 6 odacusHu
yenosexa. Kpyzosopom 600vl 6 npupooe. 3arpsi3HeHue NpUpOIHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Baxneiimue kimaccel HeopraHmdeckux coenuHeHuil. Knaccudukanms HeopraHMYeCKHX
coenuHeHuil. OKcunpl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIE, amgomepHoie,
Heconeobpasyowue - Ha npumepe oxcuoa yeaepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
Ilonyuenue u XUMUYECKHUE CBOMCTBA OKCHUJIOB (B3aMMOJICHCTBHE C BOJOM, KHCIOTAMH, IIEJIOYAMH).
OcnoBanus. Knaccudukarus ocHOBaHMIA: MIENOYM U HEPACTBOPHMBIC OCHOBaHMs. HomeHkIaTypa
ocHOBaHWH. @uU3NYECKUEe W XMMHUYECKHE CBONCTBA OCHOBAaHWHN (B3aWMOJCHCTBHE C OKCHJIAMHU
HEMETAIIJIOB, KUCIOTaMHU, COJISIMU). [lonyuenue ochosanuil.

Kucnotsl: cocraB, knaccudukanus, HOMEHKIIATypa, (pU3MUeckue U XUMUYECKHe CBOWCTBA
(B3auMozeiicTBUE C MeTajslaMd, OCHOBHBIMHU OKCHJAaMH, OCHOBAaHHUSIMHU, COJISIMH, Ha MpUMEpe
COJISTHOM M CEpHOM KHCIIOT), cnocobwl nonydenus. Pan akrusHoctu metaiuioB H. H. bexerosa. Conu
(cpennue): HOMEHKIIATypa COJIeH, cnocobvl nonyueHusi, B3aUMOJICHCTBHE COJIeH € MeTaJulaMH,
KHCJIOTaMH, IIeJI0YaMu U COJISIMU, TPUMEHEHUE.

[Tonarue 00 amdoTepHBIX THAPOKCHAAX (HA MpUMEpPe LHUHKA U ATIOMUHUS): XUMUYecKue
ceolicmea  (83aumooeticmeue ¢ KUCIOMAMU U WeN0YdAMU, pPA3JI0dceHue Npu HASPe8aHul) u
nozyueHue.

['eneTnueckas cBsI3b MEXKy KJIaCCaMH HEOPraHUYECKUX COeAMHEHUN. ['eHeTuueckue psbl.

XUMHUYECKUN HSKCIEPUMEHT: KAayeCTBEHHOE OIPEACNICHUE COACpPKAaHUA KHUCIOpPOJa B
BO3JlyX€e; MOJYYCHHE U H3y4eHHE CBOWCTB KUCIOPOJa; HAONIOJIEHUE B3aUMOJCHUCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHKHOBEHHUS M TpEKpalleHusi TopeHus (moskapa); 03HAKOMIIEHHE C
oOpa3llaMd OKCHJIOB M OINHCAHHE WX CBOMCTB; MOJY4YeHHE W H3y4yeHHE CBOWCTB BOAOPOIa
(ropenue); HabIrOAeHHE 00pa3llOB BEUIECTB KOJUYECTBOM | MOIb; MCCIEAOBaHHE OCOOEHHOCTEH
pacTBOPEHUS BEILLIECTB C PA3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHHE PACTBOPOB C OMPEEIEHHOM
MaccoBOM J10JIell PAacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHE BOIBI C MeTallaMu (HaTpueM u
KanmpIueM) (BO3MOYKHO HKCIIOJIb30BaHHE BHUACOMATEPUANIOB); OMpEAeNiEHUE PACTBOPOB KHUCIOT U
menovyeid ¢ TOMOIIBI0 HMHAWKATOPOB; UCCIEJOBAaHHE OOpas3lloB HEOPraHMYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOJCHHE W3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOpAaX KHCIOT W
ienouen; u3ydeHue B3aumojiedcTBus okcuna meau(ll) ¢ pacTBOpoM cepHOM KHCIIOTHI, KHCIOT C
METaJUlaMH, pEeakUuid HEeUTpanu3aluu; MOJIYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OJIHOTO MeTajyla JPYrMM W3 pPacTBOpa COJM; PELICHHWE SKCHEPUMEHTANbHBIX 3a/ad MO TeMe



«Baxueinmue Kiaccel HEOPraHM4EeCKUX COCIUHEHUN.

IMepuoguveckuii 3axon u Ilepuoanyeckas cucrema

xummnveckux 3jeMeHToB JI. U. MengeneeBa. Ctpoenne aToMoB. XUMHUYeCKasi CBSA3b.

OKHCINTENBbHO-BOCCTAHOBUTEJIbHbIE PeaKIINH

[lepBbie MOMBITKU KJIACCH(PUKALUU XUMHUECKUX AJIEMEHTOB. [IoHATHE O Tpynmax CXOTHBIX
2JIEMEHTOB (1LIE€JIOYHBIE U IIEJIOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIE ra3bl). DnemeHmeul,
Komopule obpazyiom amgomepuvie OKCUObL U SUOPOKCUOBI.

[lepnoanueckuii  3aKoH. Ilepnonnueckass ~ cucteMa  XUMUYECKHX  DJJIEMEHTOB
. Y. Menneneea. Koportkonepuonnas u onunnonepuoonas Gopmsel llepuonnyeckoil cucremsl
xuMuueckux snmemeHTtoB [, W. MenpeneeBa. Ilepuoaslt m rpynmbl. DU3HMYECKH CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX sifiep. H30monsi. DneKTpoHbl. CTpOeHUE EKTPOHHBIX
o6oyouek aromoB TepBhIX 20 XuMHUecKUX dyeMeHToB [lepuommueckoit cucrems 1. U.
MenneneeBa. XapakTepUCTUKa XMMHMUYECKOTO 3JIEMEHTa IO €ro mnoJsioxkeHuto B Ilepuoauueckoit
cucreme 1. 1. MeHnneneena.

3axonomepHocmu U3MEHeHUs C8OLICME 2IeMEHMO8 MAbIX NEPUOO08 U 2IIABHBIX NOOZPYNN, 8
3a8ucUMocmuy  om amomMHo20 (nopsiokoeo2o) Homepa 3uauenue Ilepuoouueckozo 3akouma u
Ilepuoouueckotl cucmembl XUMUYECKUX IIEMEHMO8 O01d pa3eumus Hayku u npakmuku. J. H.
Menoenees — yuénwiii u eparicOaHuH.

XuMuyeckas CBSI3b. KoganenTnas (monsipHas u HEMOJISIpHAas) CBSI3b.
OnexmpoompuyamenbHOCMb AMOMO8 XUMUYecKux snemenmos. IoHHas CBSI3b.

Crenenp okuciaeHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl okucieHus
1 BOCCTaHOBJIEHUSI. OKUCINTEIN U BOCCTAHOBUTEIIN.

XUMUYECKUH SKCIEPUMEHT: H3y4eHHe O0Opa3lloB BEIIECTB METANIOB U HEMETaJUIOB;
B3aMMOJICICTBE TUAPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH; MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (ropeHue, peakuuu
pa3NoKEeHUs, COCTUHCHHS ).

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexnpeaMeTHBIX CBSI3€M NMPU U3YYEHUM XUMHUHU B 8 Kilacce OCYLIECTBISETCS
4yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U TMOHSATUH, SBISIOMIMXCS
CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (DakT, THUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3,
CUHTE3, Kiaccuukalus, TMePUOJUYHOCTb, HAONIOJIEHUE, OJKCIEPUMEHT, MOJCIMPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H3O0TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYNa, OJJIEKTPUUYECKHI 3apsiji, BELIECTBO, TeIo, O0bEM, arperaTHoe
COCTOSIHUE BELIECTBa, ra3, (PU3WYECKHE BEIMYMHBI, €IUHUIBI H3MEPEHHUs, KOCMOC, ILUIAHETHI,
383151, CoTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuUHepabl, FTOpHbIE TOPO/IbI, OJIE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBO B XUMHYeCKas peaKkmus
Hepnozu/lqecxnﬁ 3aKOH. HCpI/IOI[I/I‘-IeCKaH CHUCTEMA XUMHYCCKUX QJICMCHTOB

1. . MenpaeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHUM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX NEPHUOAOB, Kallus, KaJdblMsl U UX COEAUHEHUH B COOTBETCTBHM C
MOJIOKEHHEM 2JIEMEHTOB B [lepruouueckoil cucreMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3A8UCUMOCMb CBOUCME 8eulecmaa Om muna KpUCmaiiuieckou peuémyuy U 8U0a XumMuyecKkol cessu.



Knaccudukanuss M HOMEHKJIATypa HEOPraHWYECKHMX BEIIECTB (MEXKIyHApoaHAsS U
TpUBUANIbHASI). XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PAa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCAMHEHUHN, TeHeTUYECKast CBSI3b HEOPTaHMUYECKUX BEIIECTB.

Knaccudpukanuss XuMUYECKUX pPEaKlUid MO Pa3INYHbIM MPU3HAKaM (IO YUCITY M COCTaBY
Y4aCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3P eEKTy, M0 U3MEHEHHIO CTETICHEH OKUCICHUS
XUMHMUYECKHX DJIEMEHTOB, [0 o0OpamumMocmu, noO y4acmuilo Kamaiuzamopa). IK30- HU
SHI0TEPMHUUECKHE PEAKLUU. ] epMoxumuyeckue ypasHeHus.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilowamue o6 odpamumvlx u HeoOPAMUMBIX
xumuueckux peakyuax. Illowamue o 2omo2eHHbIX U 2emepo2eHHvix peaxkyusx. Illowamue o
Xumuueckom pasHosecuu. Cmewjenue xumuyecko2o pagHogecus. Daxmopwl, earuAOWUE HA
CKOPOCMb XUMUYECKOU PeaKyul U NON0HCEHUE XUMUYECKO20 PABHOBECUSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE  PEAKIUM, DJICKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peaknuu. CocTaBieHHE YpaBHEHUW OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopusi  >MEKTPOJUTHYECKOM  AMCCOLMALMM.  DJIEKTPOJUTHYECKAas  JAUCCOLUAIIMS.
DONEeKTPOIUTHl U HEIIEKTpoduThl. KaTuoHbl, aHWMOHBL. Mexanuzm oOuccoyuayuu eeujecms c
PA3TUYHBIMU UOamu Xumudeckou cesazu. Ilonamue o cmenenu ouccoyuayuu. CuiabHbIe U cialble
AIIEKTPOJIUTHI.

Peakuuu monHoro oOmeHa. YclloBUSI MPOTEKaHMsI peakiuil MOHHOTO oOMEHa 10 KOHIa.
[TosiHBIE M COKpalIEHHBIE HOHHBIC YPAaBHEHUS peakiuii. XMMHUYECKUE CBOMCTBA KHCIIOT, OCHOBAaHUM
U COJel B CBETE MPEACTaBICHUW 00 dIEKTpOoIuTHYECKOW muccormarnuu. Cpema pacTBopa.
KadecTtBeHHBIC peakiny Ha KATHOHBI U aHUOHBI: XJIOPH-, OpOMUI-, HOIUI-, Cyabdar-, kKapOOoHAT-,
cUIIMKat-, ocdar- aHUOHBL; THIPOKCH/I-MOHBI; KATUOHBI aMMOHHUS, MarHus, Kajablus, aTlOMUHUSA,
xenes3a (2+) u (3+), meau (2+), UHKA, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX.

XHWMHYECKUN HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKHUX BEIIECTB — METaUIOB U HeMeTauloB (rpadura m anmMasa), CIOXHBIX BEILECTB
(x1opuaa HaTpHsl); UCCIEIOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHYECKOW pEeakiMu OT BO3JAEUCTBUS
pa3nuuHbIX (AKTOPOB; HCCIEIOBAHUE AIIEKTPOMPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
JUCCOIMALMU  KHUCJIOT, ImeaoYe U cojiell (BO3MOXKHO HCHOJb30BAHUE BUIEOMATEPHAIIOB);
MIPOBEJICHHUE OIbITOB, WUIIOCTPUPYIOIIMX MPU3HAKA MPOTEKaHUsl peakUuid HOHHOro OOMeHa
(oOpazoBanue ocajka, BbIJEIEHUE ra3a, 00pa3oBaHUE BOJbl); OMBITOB, HILTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIHil (TOpeHHe, pPeaKklHH pa3ioXKeHUs, COCAUHEHUs);
pacrno3HaBaHUE HEOPraHWYECKUX BEIECTB C IOMOLIbIO KAYECTBEHHBIX PEAKIIUI HAa UOHBI; PEILICHUE
SKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMeTa/liibl M UX COeIUHEHUS

OOmiass xapakTepucTuka raiaoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB, XapaKTepHBIC
crenenn okucineHus. CrtpoeHue M (PU3NYECKHUE CBONCTBA MPOCTHIX BEUIECTB — TaJOrEHOB.
XUMUYECKHE CBOMCTBAa Ha MpUMeEpe XJopa (B3aMMOJCHCTBHE C MeETajulaMU, HEMEeTallaMH —
BOJIOPOJOM U KUCIOPOAOM, wenoyamu). XaopoBoaopoa. ColisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
noJydenue, IpUMEHEHUE. /lelicmaue Xiopa u X10po8odopooa Ha Op2anu3m yelosexd. BaxkHeuIme
XJIOPUABI U UX HAXOXKJACHHUE B IPUPOJE.

OO6mass xapakrepuctuka dieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHS aTOMOB
KHCIJIOPO/Ia U Cepbl. XapaKTEPHbIE CTETIEHH OKUCIICHUS.

Crpoenue u (pu3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOIHBIE
MOAU(HUKAIIUN KUCIOPOa U Cepbl. XUMUYECKUE CBOMCTBA Cephl (B3aUMOICHCTBUE C HeMemaiiamu
— BOJIOPOJIOM M KUCIIOPOJIOM, METAIJIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCTOMAMU).
CepoBosiopoa: cTpoeHue, GU3NIecKue 1 XUMUUYECKUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIILHBIE
cBoiicTBa). OKCHIBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa: PU3NIECKIE
U XuMu4eckue cBoiictBa (oOmme u crnenuduueckue). Coau cepHOW KHUCIOTHI, KauyeCTBEHHAs
peakuus Ha cyibdar-uoH. CepHuUCTas KHUCIOTa. Xumuueckue peaxyuu, Jjexcawjue 6 OCHOGe



NPOMBIUAEHHO20 Cnocoba noayuyeHus cepHoll Kuciomwl. HaxoxxaeHue cepsl U e€ COeIMHEHHN B
npupoje. [IpumeHeHue cepsl U €€ COCAMHEHUH B OBITY M B NPOMBIIUICHHOCTH. Xumuueckoe
3aepAzHeHue oKpyicaruell cpedvl COeOUHEHUAMU cepbl (KUCTOMHbIEe 00HCOU, 3a2PA3HEHUe 8030VXA
U 8000EMO08), CNOCOOBL €20 NPEOOMBPAUYEHUSL.

OO6mas xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB a30Ta U
docdopa, xapakTepHbIC CTCIICHN OKHCIICHUS.

A30T, pacmpocTpaHeHHEe B Opupoie, (QHU3MUECKMe W = XMMHYECKHME  CBOWCTBa
(B3auMOJIeHiCTBHE C METAIUIAMH M HEMETAJUIAMU - KUCIIOPOJIOM H BoJopoaoM). KpyroBopot a3ora B
npupoae. AMMHMaK: (QU3MYECKHME W XHUMHUYECKHME CBOMCTBa (OKHCIEHHE, OCHOBHBIE CBOMCTBA
BOJHOTO pacTBOpa), noayuenue w mnpuMeHenue. Conm aMMOHHUS: COCTaB, (U3MYECKHE W
XHMHUYECKHE CBOMCTBA (pa3ioKeHne, B3aMMOJICHCTBUE CO IIeJI0YaMu), MpuMeHeHue. KauectBenHas
peaxiusi Ha HOHbI aMMOHMsL. A30THasl KUCJIOTA, €€ (Pu3MUecKue U XUMHUYECKUe CBOMCTBa (001e u
cnenuduueckue), noayuenue. HutpaTsl (pasnoxkeHue). Azotuctas kuciora. Mcnonb3oBaHue
HUTPATOB W COJIE aMMOHHUSI B KadyeCTBE MHHEPAJBHBIX YIOOpPeHUH. Xumuueckoe sacpszHeHue
OKpydHcaroweli cpeodbl COeOUHEHUAMU a30ma (KUCTOMHbIe Q0HCOU, 3acps3HeHUe 8030yXd, NOYEbl U
8000EMO08).

®dochop, arromponuvie mooupuxayuu docgopa, Gu3MUYECKUe U XUMHYECKHE CBOMCTBA
(B3aUMOJICHICTBHE C METaUIaMH, HEMETAJUIAMH, KOHYECHMPUPOBAHHbIMU A30MHOU U CEPHOU
kuciomamu). Oxcun ¢ocdopa (V), oprodochopHas kuciaora: (GU3NIECKHE U XUMUUYECKHE
CBOICTBa, nonyuenue. Ilonamue o munepanvhwix yooopeHusx. numpamol u gocgamol. [lonamue o
KoMnaeKcHbiX yoobpenusx. OOmas xapaktepucTuka 37meMeHToB [VA-rpymmbel. OcoGeHHOCTH
CTPOCHHSI aTOMOB yIJIepoJia ¥ KpeMHUs. BaleHTHOCTh U XapakTepHBIE CTETICHN OKUCIICHHUSI aTOMOB
yriaepoja u KpeMHus. Pacipoctpanenue yriaepoja B IpUPOJE, XapaKTEPHbIE CTETIEHU OKUCIICHUSI.

VYrnepon, amtorpomHble Mogudukanuu (rpadur, ammas), (GU3HIECKUE U XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOJICHCTBUE C METAJNIaMHU, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU
azomuoi u cepHou kucromamu). Apncop6mus. Kpyroopor yriaepoma B mpupoae. OKCHIBI
yriaepona, ux (usmueckue M XUMHUYECKHME CBOMCTBA, MOJy4eHHE M NPUMEHEHUE, NeHCTBHE Ha
OpraHu3M 4eJoBeKa. JKonocuueckue npobdiemvl, cea3amnuvle ¢ okcuoom yeaepooa(lV), eunomesa
27100aNbHO20 NOMeENnNeHUs KIUMama, NapHuxosvli 3¢ggexm. YrolibHAs KUCIOTAa U €€ COJH, UX
¢dbusznueckue M XUMHUYECKHE CBOWCTBA, nonyyeHue u npumeHenue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEITLCKOM
XO35HCTBE.

O6mue npeacrabieHus 06 0COOEHHOCTAX COCTaBa U CTPOCHUS OPraHUYECKUX COCAUHEHUN
yriaepoja (Ha mpuMepe MeTaHa, dTUJICHA, ITaHOJa, YKCYCHOU KUCIOTHL. VX cocmas u xumuueckoe
cmpoenue. Knaccuguxayusa opeanuveckux eewjecms. IloHsTHE O OHOJOTHYECKH BaXKHBIX
BEIIECTBAX: JKUpax, OenmKax, YyrieBoJaXx — M HX POJU B JKU3HU 4YeloBeKa. MamepuanvHoe
€OUHCTNBO OP2AHUYECKUX U HeOP2aAHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOWCTBAa (Ha MpUMeEpe B3aUMOJICHCTBHS C
MeTaJJlaMU U HEMETallJIaMH), nonyyeHue u npuMeHenune. Coeounenusi Kpemnus 6 npupooe. Oduue
npeocmasnenusi 06 oxcuoe kpemuusA(lV) u xpemnueeou kucinome. Cunuxamoi, Qusuyeckue u
XuMmuueckue colUcmeda, NoaydeHue U npumeHeHue 8 Ovbimy, NPOMbIUUIEHHOCTU (8 MeOUYUHCKOL,
9NEeKMPOHHOU, CmpoumenvHot u 0p.). Baogwcueiiwue cmpoumenvuvie mamepuanvi: Kepamuxa,
cmekio, yemenm, 6emon, cene3obemon. I[Ipobremvl 6e30nacHo2o UCNONBL30BAHUS CIMPOUNENbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUZHU.

XUMHUECKUH DSKCIEPUMEHT: HU3yueHHe 00pa3loB HEOPraHMYeCKUX BELIECTB, CBOMCTB
COJISHOM KHCIIOTHI; MPOBEJCHHWE KAUYEeCTBEHHBIX pEeaKIMii Ha XJIOPUI-UOHBI M HaOIIOJICHHE
MPU3HAKOB HUX TMPOTEKAHUS; OMBITHI, OTpaxkawmue (U3NYECKHe W XHUMHYECKHE CBOWCTBA
rajJJor€HOB M UX COEIUHEHUH (BO3MOXKHO HCIOJb30BaHHWE BHMJEOMATEPUANIOB); O3HAKOMIICHHE C
oOpa3iaMu XJOpHUAOB (TAJIOTEHUIOB); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U e€ COeTUHEHHSIMHU
(BO3MOYHO HCIIOJIb30BaHUE BUEOMATEpHANIOB); HAOMIOJEHHE Tpoliecca OOYIIIMBaHUS caxapa Mo



JeWCTBUEM KOHIICHTPHUPOBAHHON CEPHOM KUCIOTHI; U3y4eHHE XUMHUYECKUX CBOUCTB pa30aBICHHOM
CEpHOU KHUCIIOTHI, TPOBE/ICHNE KAYSCTBEHHOW PEakIuu Ha Cyab(aT-uoH U HAOIIOeHIE MPU3HAKA
e MpoTeKaHwus; O3HAKOMIICHUE ¢ (PM3MUYECKHMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAUHECHUU
(BO3MOXHO HCIIOJIb30BaHUE BUACOMATEPHATIOB), 0Opa3laMu a30THBIX U (OCcHOPHBIX yIoOpeHMIA;
MOJy4YeHUEe aMMHUaKa W HM3YUYCHHE €ro CBOMCTB; IPOBEACHHE KAUE€CTBEHHBIX PEAKIUNA Ha HOH
aMMoHusi W ¢ochaT-uOH U U3YYEHHUE TMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUAIIOB);
M3y4eHHE MOJIeNied KPUCTAUIMUECKUX PEmIETOK ajiMasza, rpadura; 03HAaKOMIJICHHE C MPOLECCOM
ancopOIMu  PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM M YCTPOHWCTBOM IPOTHBOTA3Q,
MOJyYEHUE YIIJIEKUCIIOTO Ta3a U M3YYEHHE €r0 CBOMCTB; MPOBEICHUE KAYECTBEHHBIX PEAKIM Ha
KapOOHAT- ¥ CHJIMKAT-HOHBI ¥ H3yUYEeHUE MIPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C TIPOTyKITHEH
CUJIMKATHOW TPOMBIIIJICHHOCTH; peIIeHUEe JKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxneitmme
HEMETAJUIBl U UX COCTMHEHUS.

MeTaJiibl M X COEIMHEHUS

OO6miasi xapakTepUCTUKAa XUMHUUYECKHUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHUU UX
noJsioxkenus B [lepuoanyeckoit cucreMe xumuueckux aneMeHToB . . MenneneeBa u crpoeHus
atomoB. CrpoeHue MeTalioB. MeTammyeckas CBs3b W METaUTMYECKas KPUCTATMYecKast
peméTka. ODJEKTPOXMMHUYECKUU psifi HanpsHKeHUH MeTawioB. Duzndeckue U XUMHUYECKHE
CBOWCTBAa METAUIOB (B3aMMOJEHCTBUE C KHCJIOPOIOM, BOJOW, KucimoTamu). ObOwue cnocodwvi
nonyyenuss memannos. Ilonsmue o Kopposuu mMemanios, OCHOBHble CNOCOOLI 3auumsbl UX OMm
koppozuu. Cniasvl (cmanv, yyeyH, OWOPANIOMUHUL, OpPOH3A) U UX NPUMEHeHUe & Obimy U
NPOMBIUTIEHHOCTU.

[[lenounble MeTamuibl: TookeHue B [leproanueckoil cucTeMe XUMUYECKUX AJIEeMEHTOB /.
N. MenneneeBa; crpoenne aromoB. Haxoxknenue B mnpuponae. Pu3MUeCKUe U XUMHYECKUE
cBOMcTBa (Ha mpuMmepe HaTpus W Kanus). OKCHABI ¥ THAPOKCUIIBI HATpUs U Kaius. [IpuMmeHeHue
IIEJTOYHBIX METAJUIOB M UX COCTUHCHHIA.

[IlerouHO3eMeENBbHBIE METAJIIIBI MAarHUM M KaJblMii: moJioxkeHue B [lepronnueckoil cucreme
xuMuueckux snemeHToB [[. WM. MeHpaeneeBa; CTpO€HHME MX aTOMOB; HaXOXJECHHE B MPHUPOJIE.
dusnyeckue WU XMMHYECKHE CBOMCTBA MarHus W Kajbliusd. BaKHEWIINe COCTUHEHUS KabIIUs
(oKkcua, TUAPOKCH, CONH). KécmKkocmb 800bl U CHOCOOBL €€ YCMPAaHeHUs.

Amomunuil: nonoxxkenue B Ilepuomumueckoil cuctemMe xumuueckux siemeHToB [, U.
MeHnpeneeBa; CTpoeHHE aToMa; HaxoXKJaeHue B npupoje. dusnueckue M XUMHUYECKHUE CBOMCTBA
aTFOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

Kenezo: monoxxenne B Ilepuomnueckodd  cucTeMe  XMMHYECKHX  JJIEMEHTOB
JI. 1. MenneneeBa; CTpOeHHE aroMma; HaxoXJeHue B mnpupoaec. DU3MYECKHE U XUMHUUYECKHE
CBOMCTBA Xkene3a (B3auMOJCHCTBHE C METaJlIaMH, KUCIOTaMH U COJIIMU). OKCUIIBI, THAPOKCUIBI U
conu xxene3a(Il) u xxeneza(Ill): cocras, cBOCTBa U noyyeHue.

XHUMHYECKUH OSKCIEPHUMEHT: O3HAKOMJIEHHE C O0Opa3laMd METalIOB W CIUIABOB, HX
(bu3MyecKUMU  CBOMCTBaMHM; HM3Yy4E€HHUE PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOKHO
WCIIOJIb30BaHNE BUAEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KalbLIUS W HATPHS
C BOJIOM (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPUAJIOB); UCCIEIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHHsl JKele3a B KHclopojae (BO3MOKHO HCHOJb30BaHUE BHUACOMATEPUATIOB);
MPU3HAKOB MPOTEKaHHUS KAaUYECTBEHHBIX PEAKIM HAa MOHBI (MAarHUs, KalblUs, aJlOMUHUS, [UHKA,
xene3za(Il) u xenesa(Ill), menu(Il)); HabnrogeHre U omMHcaHKEe TMPOIECCOB OKPAIIMBAHUS MJIAMEHH
WOHAMH HATPHs, Kallusg U KaubIus (BO3MOXKHO MCIOJIb30BaHHE BHUICOMATEPHANIOB); HCCIIEI0BaHNE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHIA  ATIOMUHUS U THUIPOKCHIA  [MHKA,  pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxkHelme MeTallibl U UX COSAUHEHUS».

Xumusn u okpysycarowan cpeoa
Hosvie mamepuanvt u mexuonozuu. Bewecmea u mamepuanvl 8 no8CeOHEBHOU IHCUSHU



yenogexa. Xumus u 30oposve. bezonacnoe ucnonrvzosanue eewjecms u XUMUHYECKUX DeaKYUU 6
ovimy. Ilepsas nomows npu Xumuyeckux odxcozax u ompagnenusax. OCHOB8bI IKOIO2UUECKOU
epamomuocmu. Xumuueckoe 3azpsA3HeHue OKpydcaoujeli cpeovl (npedenvbHas O0onycmumas
KoHyenmpayus eéewgecme — IJ[K). Ponb xumuu 6 pewieHuu sK0102utiecKux npooiem.

Ilpupoousvie ucmounuxu yeneeo0opodos (V2oib, NpupooHblil 2a3, Hedmbv), NPOOYKMbL UX
nepepabomxu, ux poiv 8 6bIMy U NPOMbIULIEHHOCTIU.

Xumuueckuil dsKcnepumenm: usydenue ooOpasyos Mamepuanios (Cmexkio, Cniagbl Memauios,
noaumMepHvlie Mamepuabsl).

MexnpeaMeTHble CBSI3U

Peanuzarusi MeXINpeaMETHBIX CBSI3€M MPU U3YyYEHUHM XUMUMU B 9 Kilacce OCYIIECTBIISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSITHN, TaK M TIOHSATUH, SBISTFOIIMXCS
CHUCTEMHBIMU IS OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO6mue ecTecCTBEHHO-HAYYHBIC TTOHSATHS: HAYUYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, KiacCUpUKAMA, TEPUOTUYHOCTh, HAONIOJACHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
HU3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(D(PEKT, TEXHOJIOT UL, MaTEPHAIIHI.

dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJA, H30TOIIbI,
pPaIMOaKTUBHOCTh,  MOJIEKYJa, DJICKTPUUECKUW  3apsi, MPOBOJHHUKH,  IOJIYIPOBOJIHUKH,
JUDJICKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TENO, O00BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTAJUTMYECKAsT PENI€TKa, CTUIaBbl, PU3MUECKHE BEITUUNHBI, ¢IUHUIIBI
M3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocepa, 3KOocHCTEMa, MHHEpalbHbIE YH0OpeHus,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

['eorpacdus: armocdepa, ruapocdepa, MUHEpaIIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOTTIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

BbinosiHeHMe MPAKTHYECKHUX PadoT

[Ipu npoBeneHnN MpakTUYECKOI pabOThl KaXKIbIi €€ ITam BBIMOJHAETCS 00yJYarolIUMHUCS C
3P BMecTe ¢ yuuTeneM W TOJ €ro pyKoBOACTBOM. Ha mocke 00s3aTeNbHO BBIBEHTMBAIOTCS
MpaBUJia TEXHUKU 0€30TaCHOCTH, COOTBETCTBYIOIIME JAaHHOMY BUIY pabOThI, AaeTcs MpaBUiIbHAs
3anmuch (OpMyN U YKa3plBaeTcs Leib MpoBeneHuss pabotbl. [Ipu HeoOXoauMocTu naeTcs
BHU3YyaJIbHBI aJTOPUTM BBINOJIHEHUSI 33/1aHUsA. DTO CIOCOOCTBYET OCO3HAHHMIO OOYYaroIIMMHCS
BBITIOJIHSIEMBIX JIEUCTBUN U TIOJYYEHHOTO pe3ysbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MePUTEIbHbIE MATEPUAJIBLI 10 XUMUH

Jlia opraHuM3aii MPOBEPKH, ydyeTa U KOHTPOJISI 3HAHUNA OOYyYaromMXCS IO MPEIMETY
MPEeIyCMOTPEHBbl KOHTPOJIbHBIE pabOThL, CaMOCTOATEIbHBIE pabOThl, 3a4eThl, MPAKTUYECKHE
paboTel, TectupoBanue. OIHUM M3 METOJIOB KOHTPOJISI Pe3ylbTaTOB OOyueHHUs OOY4aroIIHUXCs C
3IIP siBnsieTcss METO/1 MOJIMBAPUATUBHOTO IKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETAMHU.
Ero oTnnuynTensHBIME YepTaMH SIBJSIOTCSI ONIEPATHBHOCTD, BBICOKAsl CTETIEHb MHAWBUyaTH3alHH
3HAHW, CPABHUTEIHHO MaJble 3aTPaThl BpEMEHHU U TPYJa Ha MPOBEPKY OTBETOB OOYJAIOIINXCS.

Husa  oOywaromuxcs ¢ 3[IP Bo3MOXkHO u3MeHeHHE (QOPMYIHPOBKH 3aJaHU Ha
«TIOIIATOBYIOY», aJaNTallus MpeaaraeMoro o0yJaromeMycsi TECTOBOTO (KOHTPOJIHHO-OLEHOYHOTO)
MaTepuana: UCIOIb30BAaHUE YCTHBIX M MUCbMEHHBIX HHCTPYKIIUH, YIIPOIIEHUE ATUHHBIX CIOKHBIX
(GOpMyITUPOBOK HMHCTPYKLMN, pEIIEHHe C OMOpOM Ha anropuT™, oOpasell, HCHOIb30BAaHUE
CHpaBOYHON MHGOPMAITUH.

IInanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 NMpeAMeTa «XUMHUS» HA YPOBHE OCHOBHOI'O
001ero oopa3oBaHus

B nenom pesynbratel ocBoeHus obOywaromumucst ¢ 3IIP yueOHoro mpeamera «Xumus»
JOJDKHBI COBIIAJATh C pesyabratamu PABOUEN ITPOTPAMMBI MBOYCOII Ne 15 M. I'YCEBA B.B.

OCHOBHOTO O6H_ICFO 06pa3013aH1/1;1. Haubomnee 3HaYNMBIMH SIBISIOTCS:



JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBALMS K O0OYYEHUIO U IIeJICHANIPABICHHOH MO3HABATEIBHOM 1 TENbHOCTH;

YCTAaHOBKA HAa OCMBICICHHE JIMYHOTO  OIbITA, HAOMIONEHWH 32 XUMHUYECKHMHU
9KCIEPUMEHTAMU;

OpHEHTAIMs Ha IIPaBWJIa UHIUBUAYAIBHOIO U KOJUIEKTUBHOTO OE30MaCHOIO MOBEACHUS MpU
B3aMMO/ICHICTBUM C XUMUYECKMMHU BELLIECTBAMU U COEAUHEHUSIMU;

[IPaKTUYECKOE M3yueHue npodeccuil u TpyAa pa3iIMyHOTO poja, B TOM 4YMCJIE Ha OCHOBE
MIPUMEHEHMSI U3Yy4aeMOr0 IPEIMETHOrO 3HaHUs (HanpuMmep, 1ab0paHT XUMHUUYECKOTO aHalIn3a);

yYBa)KEHUE K TPYAY U pe3ylbTaraM TPYAOBOMU AESITEIbHOCTH;

TFOTOBHOCTh K OCO3HAaHHOMY ITIOCTPOCHMIO JAAJBHEMIIEH WHAMBUAYAIbHOM TPACKTOPHUU
0o0pa3oBaHUs Ha OCHOBE OPUEHTUPOBKHU B MUpe npodeccril u npodecCHoHaNbHBIX IPEAIOUTEHUH,
YBa)XUTEIBHOTO OTHOILLIEHUS K TPY.LY;

OCO3HAHHE CBOETO MOBEJCHUS C TOUKH 3pEHUSI ONACHOCTU WJIM O€30MacHOCTH AJisl ce0sl Uin
JUIS OKPYKAIOIINX;

OCHOBBI ~ JKOJIOTMUECKOM  KYJIbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
9KOJIOTHYECKOTO  MBIIUIEHUS, MPHOOpEeTEeHUEe  ONbITa  SKOJOTMYECKH  OpPHUEHTHPOBAHHOMN
MIPaKTUYECKON JeSITEIbHOCTU B dKU3HEHHBIX CUTYAIIHIX;

OCO3HAHHE IMOCIIEJACTBUI M HENpUATHE BPEAHBIX MPHUBBIUEK (YNOTpeOJIeHUs ajIKoToJs,
HapKOTHUKOB, KypeHUs1) U UHBIX (popM Bpeaa Juist PU3NYECKOTO U ICUXUYECKOTO 3/10POBbSI;

MPUHATHE PElIeHUI B XKU3HEHHOW CHTyalluM Ha OCHOBE IEpPEHOCa IOJIyYEHHBIX B XOJ€
oOyueHusl 3HaHUU B aKTyaJbHYIO CUTYAllUIO, BOCTIONHSTh JePUIUT UH(POpMALINK;

TOTOBHOCTb OTOMpaTh M MHCIOJIb30BaTh HYKHYI0 HH(POpPMALMIO B COOTBETCTBUU C
KOHTEKCTOM JKU3HEHHOH CUTYalHH.

METANIPEAMETHBIE PE3YJIbTATbI

Ognadenue ynugepcanbHolmMu yueOHbIMU NOZHAGAM ENIbHBIMU OCHC BUAMU:

BBISIBJISIT IPUYMHBI U CJIEACTBUS IMPOCTBIX XMMUUYECKHX SIBICHUM;

OCYILIECTBIISATh CPAaBHEHHE, KIACCHU(PUKALMIO XUMHMUYECKMX BEUIECTB 10 3aJaHHBIM
OCHOBAHHUSAM M KPUTEPUAM JUIsl yKa3aHHBIX JIOTHUECKUX OIepaluii;

CTPOMTH JIOTUYECKOE CY)XKJEHHE TII0Ci€ NPEeABApUTENBHOIO aHajiu3a, BKIIOYAIOLIee
YCTaQHOBJIEHUE IPUYNHHO-CIICICTBEHHBIX CBA3EH;

BBISABIIATE €UIUTH HH(GOPMALMY, JAHHBIX, HEOOXOIUMBIX JJISl PEIIEHUsS [TOCTABICHHOMN
3aJauy;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Taliuily B TEKCT U IIp.);

CO3/1aBaTh, NMPUMEHATh U INPeoOpa3oBbIBATh 3HAKU M CHMBOJIBI, MOJAEIM M CXEMbl JUIS
peleHus yueOHbIX U M03HABATENbHBIX 33/JJau C IOMOIIbIO [1€]1arora;

C TOMOUIbIO IeJarora IMPOBOAUTh XUMHUYECKUI ONBIT, HECIOKHBIH 3KCIIEPUMEHT, [UIs
YCTaHOBJICHUsI OCOOCHHOCTEH O0OBeKTa HU3y4yeHMs, [PUYMHHO-CIECICTBEHHBIX CBsi3ed U
3aBHCUMOCTE 0OBEKTOB MEXy CO00i;

C MOMOIIBIO TeJarora WIK CaMOCTOSITEIbHO (HOpMYyIHpOBaTh O0OOOIIEHUS U BBIBOJBI IO
pe3yibTaTaM MpOBEICHHOTO HA0IOICHNUS, OTIBITA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE XUMUYECKUX IIPOLIECCOB U UX MOCIEICTBUS;

UCKaTh WIM OTOMpaTh MH(POPMALIUIO WIHM AAHHBIE U3 UCTOYHUKOB C YUETOM MPEATIOKEHHOMN
y4eOHOI 3a/1a41 U 33/1aHHBIX KPUTEPHUEB.

Osnadenue ynueepcanbHvimu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpraHu30BBIBaTH y4yeOHOE B3auMoOJieicTBUEe B TIpymnmne (ompenenars oOume ey,
pacnpenensaTh pojy, 10roBapuBaThCs APYr ¢ APYroM H T. 1.).

C NIOMOUIBIO TE€Jarora Wil CaMOCTOATEIbHO COCTABJIATH YCTHBIE U MHCbMEHHBIE TEKCTHI C
HCII0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHAIIOB JUISl BBICTYIUIEHUS IEPE ayIUTOPUEH;

OpraHu30BBIBATh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIESTEIBHOCTh C YYUTENIEM U



CBEpCTHHKAMHM; padOTaTh WHAMBHIYAIbHO M B TPYIIE: HAXOAWUTH OOIEe peIIeHHe W pa3peraTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHMS TO3MLIMH M ydeTa HWHTEpEecoB; (OPMYIHPOBATS,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBATh KAayecTBO CBOEr0 BKJIAJa B OOMMH TNPOIYKT, NPUHUMATh M pa3AeisTh
OTBETCTBEHHOCTb U IIPOSABJIATH TOTOBHOCTh K IIPEJOCTABIECHUIO OTUYETA NIEPE]] IPYIIION.

Osnadenue yHuepcanbHbIMu YUeOHbIMU PECYTAMUGHBIMU OCTICHGUAMU:

oOHapyxuBaTh © (opMyIHpoBaTh YUEOHYIO MPOOIEMYy, ONPEHSNATh MENb Yy4eOHOU
NeSITENIbHOCTH;

BJIaJIETh OCHOBAMU CAaMOKOHTPOJISl, CAMOOLIGHKH, HMPHUHSITHUSI PEIIEHUNH U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOU U MO3HABATEIHLHOU IE€ATEIbHOCTH;

COOTHOCHUTh CBOU JEHCTBUS C IJIAHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JESITETbHOCTH B MPOLECCE JOCTHXKEHUS pe3ylbTaTa, ONPENeNiTh crnocoObl ACWCTBUN B
pamKax MpeaaoKeHHbIX YCIOBUHN U TpeOOBaHUM, KOPPEKTHPOBATh CBOU JIEMCTBUSI B COOTBETCTBHUH C
W3MEHSIOIICICS CUTYyallue;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IJIaH €€ U3MEHEHMUS,

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIICHUHN YYEOHOM 3a/1a4u;

TMOHUMATh TPUYKHBI, TI0O KOTOPBIM HE OBUI IOCTUTHYT TPEOYEeMbIN pe3yibTaT AesTeIbHOCTH,
OTIpeNIeNIATh IO3UTHBHBIC N3MEHEHUS U HAIIPABJICHHS, TPEOYIOIIHNE TaabHenIel paboThI;

OCO3HAHHO OTHOCUTBHCSA K IPYrOMY YeJIOBEKY, €r0 MHEHHUIO.

NPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOEHHUIO 00S3aTENbHOTO COACpIKAHMUS,
YCTaHOBJIEHHOTO JIaHHOM MpUMEpPHOU paboueli mporpaMMoil, BBIJIENSIOT: HayYHbIE 3HAHUS, YMEHUS
U crocoObl AeHCcTBUH, crienupuyeckre A yaeOHOTo mpeaMera «XUMHUsD, BUIbI ACSITEIbHOCTH T10
MOJIyYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUIX:

. MPE/ICTAaBJICHHE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHMHA MPHUPOJBI,
MOHMMaHHe OOBEKTHBHONW 3HAYMMOCTH OCHOB XHMMYECKON HAayKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyIbTYpbl U MPAKTUYECKOM NEATENbHOCTU 4YeJIOBEKa B
YCIIOBUSAX COBPEMEHHOT0 OOIIECTBA; MIOHUMAaHUE MECTa XMMHUH CPEIU JPYTUX €CTECTBEHHBIX HAYK;

. BJIaJICHHE OCHOBAMH MOHSATUHHOIO amnmapara U CUMBOJHYECKOTO f3bIKa XUMUU AJIs
coctaByieHus1 GopMya HEOPraHMYECKUX BEIECTB, YPaBHEHUN XMMUYECKUX peakuuil (C omnopoil Ha
QNTOPUTM Yy4YEOHBIX ACHCTBUI); BlaJeHHE OCHOBaMH xuMuuecko HoMmeHkinatypbl (IUPAC wu
TPUBUAIBHON) U YMEHHUE WHCIOJIb30BaTh €€ JUId pelleHus y4eOHO-NO3HABaTeNbHBIX 3a7ad C
MIOMOIIBIO0 YYUTENIS; YMEHUE UCIIOIb30BATh MOJIENH Ui OOBSICHEHHS CTPOCHUSI AaTOMOB U MOJIEKYJ
0 alITOPUTMY C OTMIOPOI Ha ONpeAeTICHUS;

o MIPEJICTABJICHHE O CHUCTEME XMUMHYECKUX 3HAHHM W YMEHHE C TMOMOIIbIO YUUTEINS
MPUMEHITh CUCTEMY XUMHUYECKHX 3HAHUU JUIS YCTAaHOBJIGHUS B3aMMOCBS3EH MEXIy HU3YYCHHBIM
MaTepuaJoM U MpHU MOJYy4YEHUU HOBBIX 3HAHUI, a TaKKE B IMPOLIECCE BBINOTHEHUS Y4EOHBIX
3aJlaHu# ¥ NpU paboTe C HICTOYHUKAMH XUMHYECKON MH(OpMAaILMU, KOTOPast BKIIOYAET:

BOKHEUININE XMMHUUYECKHE MOHATHS: XMMHUYECKUN D3JIEMEHT, aTOM, MOJIEKYyJla, BELIECTBO,
IIPOCTOE U CJIOKHOE BELECTBO, OJHOPOJHAS U HEOJAHOPOIHASI CMECh, OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYJISIpHAsI MaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsT Macca, MOJSIPHBIH 00beM, OKCHUTI,
KHCIIOTa, OCHOBaHWE, COJb (CpelHss), XMMUYECKas peaklus, PEeaKIUH COCIUHEHHs, pPeaKiuu
pa3noXKeHUs, peaklUHu 3aMelIeHHs], peakiuu OoOMeHa, TeruoBoil 3(ddexT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE PEaKLHUM, PacTBOpP, MaccoBas JIOJIsI XMMHUYECKOIO BJIEMEHTa B COEIUHEHUH,
MaccoBasi J0JIsl U MPOIEHTHAas KOHLIEHTpAIMs BEIEeCTBA B PacTBOPE, SIAPO aTOMa, IEKTPUUECKUN
CIIOW aToMa, aTOMHasi opOUTa b, paaiuyc aToMa, BaJC€HTHOCThb, CTENEHb OKHCICHUS, XMMHUYECKas
CBSI3b, DJIEKTPOOTPULATENBHOCTD, MOJSPHAS W HEMOJIsIpHAs KOBAJICHTHAs CBSI3b, MOHHAs CBS3b,
MeTaJTn4yecKkasl CBSI3b, KPUCTAJUIMUECKas pemieTka (aToMHas, WOHHAs, MeTaJUTHuecKas,



MOJIEKYJIIpHAsi), WOH, KATHOH, AaHHUOH, OJJICKTPOJUT U HE OJJIEKTPOJHUT, 3JICKTPOIUTHYECKAS
IMCCOIMALUS, PpEaKIMH HOHHOTO OOMEHa, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC — PEAKIUH,
OKUCJIUTEIb W BOCCTAaHOBHUTENb, OKHCIEHHME U BOCCTAHOBIIEHHE, JJIEKTPOJIM3, XHMHUYECKOE
paBHOBecHe, 0OpaTHMbIE U HEOOPATUMBIE PEAKIINH, CKOPOCTh XMMHUYECKON peaKIhu, KaTalnu3arop,
npenenbHo gonycrumMas konuenTpauus (ITIK), koppo3ust MmeTaios, CIUIaBbl;

OCHOBOIIOJIATralollMe 3aKOHbl XUMHUU: 3aKOH COXpaHeHus Macchl, [lepuoguueckuil 3axoH
. . MeHnneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOPHsI, TECOPUSI FIEKTPOJUTUUECKON TUCCOIIUALINH,
a TaKXkKe MPEJCTaBICHUS O HAYYHBIX METOJAaX MO3HAHMS, B TOM YHCIE IKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METO/IaX MCCIICOBAHUS BEIIECTB U U3yUEHUSI XUMUYECKUX PEAKIUH;

J MPEACTABICHUE O TMEPUOJAMUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB
(paguyc aroma, 3JIEKTPOOTPHULATEIBHOCTH), MPOCTBIX U CIOKHBIX BEIIECTB OT IOJOXKEHHS
anemeHToB B I[lepmoamueckoil cucreme (B MalblIX MEPHOJAX M TJABHBIX TMOJArpyNmnax) u
AJIEKTPOHHOTO CTPOEHUSI aTOMa; YMEHHE OOBSICHATH CBA3b MOJIOKEHUS dieMeHTa B [leproauueckoit
CHUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U
3apsa sipa, oOllee YHCIO BJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB M0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJOB, KaJUsig WU KaJIbIHS; KIACCH(DUIIMPOBATH XUMUUYECKHE
AJIEMEHTHI C OMOPOM Ha ompenesieHus PU3NYECKOTo CMbICia HU(POBBIX AAHHBIX MEPUOAUYECKOM
TaOJINIGL;

J yMEHHE KJIacCU(PHUITMPOBATh XUMHUYECKHE AJIEMEHTBI, HEOPTaHUUECKHE BEIIECTBA U
XUMUYECKHE DPEAKIMA C OMOPOM Ha CXEMBI, OMPENEISATh BaJEHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DJJIEMEHTOB, BHJ XUMHYECKOW CBS3M M THI KPUCTAUIMUYECKOW CTPYKTYpPHI B
COEIMHEHUSX, 3apsA] MOHA, XapaKTep Cpeabl B BOAHBIX pacTBOpaxX BEUIECTB (KUCIIOT, OCHOBaHMIA),
OKHUCJIUTEh U BOCCTAHOBUTEID 110 AJITOPUTMY YUEOHBIX JeHCTBHIA;

. YMEHHE XapaKTepHU30BaTh C OMOPOIl Ha cxeMy (U3HUECKHE U XMMHUYECKHUE CBOMCTBa
MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJOPO/I, TpaduT, aamas, KpeMHHUH, a30T, ¢pocdop, cepa, XJiop,
HaTpUH, KaJWid, MarHud, KaJbIMHA, aIFOMUHUHN, KEJIE€30) M CIOXKHBIX BEIIECTB, B TOM YHCJIE HX
BOJHBIX pPAacTBOPOB (BOJa, aMMHaK, XJIOPOBOJOPOJ], CEPOBOJOPOJ, OKCHUIbI M THUAPOKCHIbI
metauioB I - [IA rpynm, amomunust, menu (I1), muaka, xeneza (I u III), okcuabr yramepona (I u
IV), kpemuus (IV), azora u dochopa (III u V), cepwr (IV u VI), ceprucras, cepHasi, a30TucTas,
a3zoTHas, pocdopHasi, yroiabHas, KpeMHHEBAasl KUCIOTA U UX COJIM); OMKCHIBATH C ONMOPOM HA IUIaH U
KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTEepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHUS TOCJIE MPEeIBapUTEIBLHOTO aHalM3a MOJ PYKOBOJCTBOM II€/arora,
MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HMX CBOWMCTB, BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKUX
MIPEeBPAIEHUI B Pa3IMYHBIX YCIOBHSX, BIMSHHUE BEIIECTB U XUMHUUYECKUX MPOILIECCOB HA OPraHU3M
YeN0BeKa U OKPYKAIOIIYIO PUPOIHYIO CPELY;

o YMEHHE COCTaBJIATH IO OO0pa3lly, CXeMe, aJIropuTMy YyueOHBIX JeHCTBUMI
MOJIEKYJISIpHBIE M HMOHHBIE YpaBHEHHUS peakuuidl (B TOM 4YHCIEe peakiuuii HMOHHOTO oOMeHa U
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMil), WUIIOCTPUPYIOIINX XMMHYECKHE CBOWCTBA
M3YYEHHBIX KJIACCOB / IPYI HEOPTaHUYECKHX BEIIECTB, a TAKXKE MMOITBEPIKIAIONINX TeHETHUECKYIO
B3aMMOCBSI3b MEXIY HUMU;

. YMEHUE BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JIOJIO XMMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MAacCOBYIO JOJIO BEIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA W €ro maccy, o0béM ra3oB C Omopoil Ha oOmmue GopMymbl; YMEHUE
MPOBOJIUTH PACUETHI MO YPaBHEHUSIM XMMHUYECKHUX PEAKUUM M HAXOJUTh KOJUYECTBO BEIECTBA,
00BEM M Maccy peareHTOB WM MPOIYKTOB PEaKIMU C OMOpOil Ha oOpasel, alropuTM Y4eOHBIX
JIeHCTBUIA;

. BIIaJICHHE OCHOBHBIMHM METOJaM{ HAy4YHOTO TO3HaHHs (HAOIIOJeHHE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE) MPU M3YUYEHHUM BEIIECTB U XUMHYECKUX SIBIICHUM C OMOpOM Ha



QITOPUTM y4eOHBIX ACUCTBHIA, yMeHHE c(HOpPMYIHpOBaTH MPOOIIEMYy W TPEIIOKUTh IYTH €€
pElIeHHs C TOMOIIBIO Mearora; 3HaHue OCHOB 0e30MacHON paboThl C XUMHUYECKUMU BEIIECTBAMU,
XUMHYECKOH TIOCYI0H 1 TabOpaTOpPHBIM 000pYI0BAaHUEM;

° HaJIM4YMe MPAKTUYCCKUX HABHIKOB IUIAHUPOBAHUS U OCYIICCTBICHUS CJICIYIOIINX
XUMHYECKUX SKCIIEPUMEHTOB MOJI PYKOBOJICTBOM YUHUTENsI C OOCYXKJCHHEM IlaHa paboOThl WM
COCTaBJICHUEM TaOJIUIIBI:

W3YYCHHE U ONHCAaHNE (PU3HUSCKUX CBOKCTB BEIICCTB;

03HAKOMJICHUE C PU3NICCKIMH U XUMHUYCCKUMH SBIICHUSIMU;

OTIBITHI, WILTIOCTPHUPYIOMINE IPU3HAKU TPOTCKAHUS XUMUICCKIX PEaKIIHiA;

M3YYCHHE CIIOCOOOB pa3/IeIICHUsI CMECEH;

MOJTy4eHHUE KUCIOPOJIa M H3YICHHE €T0 CBOMCTB;

MOJTy4eHHUE BOJIOPOA U U3YUEHUE €TO CBOWCTB;

MOJTyYEHHUE YIIIEKUCIIOTO T'a3a U U3YYEHHUE eT0 CBOWCTB;

MOJTyYeHUE aMMHUaKa U U3y9IeHHUE er0 CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMIPEJICIICHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBA;

HCCIIeIOBAaHUE U OTIICAHUE CBOMCTB HEOPraHUYECKHX BEIICCTB PA3JIMYHBIX KJIACCOB;

MIpUMEHEHHE MHJIUKATOpOB (JIakMyca, METUJIOpaHXa U QeHosdTarenHa) s onpeaesieHus
XapakTepa cpe/ibl B PaCTBOPAX KUCIIOT H MIEI0YCH;

W3YYCHHE B3aWMOJICHCTBHS KHCIOT C METa/lIaMH, OKCHJIAMH METaJUIOB, PAaCTBOPUMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMHU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHCHHE OJIHOTO METAJUIa PYTUM U3 pacTBOpa COJIH;

uccieIoBaHue aM(pOTEPHBIX CBONHCTB THIPOKCHIOB AJTIOMHUHUS U ITUHKA,;

pelIeHHe SKCIEePUMCHTATBHBIX 3amad Mo TeMe «OCHOBHBIC KJIACChl HEOPTAaHHYECKUX
COCIUHCHMID,;

pElICHHEe YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeME «DJICKTPOTUTHUCCKAS JUCCOIUAIUS,

pelICHHEe SKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BaxkHeHIme HeMeTallIbl M KX COCTUHCHHS;

pelICHHEe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIme MeTaTbl U X COCTUHEHUSDY,

XHUMHYCCKHE SKCIIEPUMEHTBI, HJUTFOCTPUPYIOIIME MPU3HAKU MPOTEKAHUS PEaKuii HOHHOTO
oOMeHa;

KaueCTBECHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPHUI-,
Oopomua-, oaua-, cyibdar-, Gocdar-, kKapOOHAT-, CHIMKAT-AaHHOHBI, THIPOKCH]I-UOHBI, KaTHOHBI
aMMOHUS, MarHus, KaJbllns, aTIOMUHHMS, XKese3a (2+) u xkenesa (3+), meau (2+), IUHKa;

YMEHHUE TPEACTABISATh PE3yJIbTaThl JKCIEpUMEHTa B (JopMe BBIBOJIOB, I0Ka3aTENIbCTB,
rpadUKOB M TAOJHUI] U BBISABIIATH SIMITMPUICCKHE 3aKOHOMEPHOCTH;

° BJIQJICHUE TPaBUIaMU O€30MacHOrO OOpAallleHUs] ¢ BEIIECTBAMH, UCIIOJIb3YeMbIMHU B
IMOBCCJIHEBHOM JKM3HH, a TakK)Ke MpaBUJIAMHU IIOBEIACHHS B MEIAX COCPEKCHHUS 370pPOBbSI M
OKpYXKarollled TPUPOTHOW Cpelbl; NOHMMaHWe Bpena (OMAacHOCTH) BO3JCHCTBUS Ha IKHUBBIC
OpraHu3Mbl OTIPEICICHHBIX BEIIECTB, a TaKXKE CIIOCOOOB YMEHBIICHUS M IPEIOTBPAIICHUS HX
BPEHOTO BO3JACUCTBUA; TMOHWMAHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB s OpraHu3Ma
YEIIOBEKA;

. BIIQJICHHE OCHOBAMHU XMMHUYECKOW IPaMOTHOCTH, BKIIIOUAIOUIEH YMEHHE MPaBHIBLHO
WCIOJIb30BaTh HM3y4YeHHBIC BEIIecTBa W MaTepuaibl (B TOM YHWCIe, MUHEpajbHbIE YHAOOpeHus,
METaJIbl U CIJIaBbl, MPOAYKTHI TMEepepaboTKU MPUPOJHBIX HMCTOYHHUKOB YIJIEBOJIOPOJOB (YT,
MPUPOJHOTO Ta3a, HePTH) B OBITY, CETBCKOM XO3SIMCTBE, HA MPOU3BOJICTBE; YMEHUE MPHUBOJIUTH
MIPUMEPHI MPABUIHLHOTO UCTIOIB30BAHUS N3YYEHHBIX BEIIECTB M MaTEPHUAIIOB;

° YMEHHE YCTaHABIMBATh CBSA3M MEXIY pealbHO HAOMIOJAEMBIMU XUMHUYECKUMU
SBJIICHUSMHU U TPOILIECCAMU, MPOUCXOISIIUMHU B MAaKpO- U MHUKPOMHUPE, OOBSCHATH MPUYUHBI



MHOFOO6pa3I/ISI BCIICCTB; YMCHHC HUHTCTPUPOBATH XMMHYCCKHUC 3HAHWA CO 3HAHUAMHU OPYTUX
y4COHBIX MPEJAMETOB C IOMOIIBIO TIEIArora;

o MpeJIcTaBICHUE O cdepax NpoPecCHOHATHHON JACSITETFHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPCMCHHBIMU TCXHOJIOTMAMH, OCHOBAHHBIMHU Ha OOCTHUIKCHUAX XUMHUYECKOU HAaYKH; HAJIU4IHUC
ombITa paboOTHl C Pa3IMYHBIMH HCTOYHMKAMU HHGOpPMAIMKA IO XUMHUHU (HAYYHO-TIOMYJSpHAs
JUTEeparypa, CIOBapH, CIPABOYHMKH, HHTCPHET-PECYPChI) C OMOPOH Ha aJrOpuUTM: YMCHHE
O6’I)GKTI/IBHO OLICHUBATh I/IH(I)OpMaIII/IIO 0 BCHICCTBAX, HX MNPCBPANICHHUAX HW MPAKTHYCCKOM
IMIPUMCHCHUU.

TpeGoBanusi kK MpeAMeTHbBIM pe3y/JbTATAM OCBOEHHSI YUeOHOro mpeaMera «XHMHS»,
pacnpeiesieHHbIe 110 Fo1aM 00y4YeHusl

Pesynbrarel mo rogamM GopMyIHUpYIOTCS 1O TPUHITUITY JT0OABICHUS HOBBIX PE3YJIbTaTOB OT
roga K rofgy, yX€ Ha3BaHHbIE B MPEAbIAYIIMX ToJaxX MMO3WLHMH, KaK MPaBUJIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTBHIBAIOTCA (PEe3yJbTaThl OYEPEIHOrO Toja IO YMOJYAHUIO BKJIIOYAIOT
pe3ynbTaThl MPEIBITYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHSATHM: aTOM, MOJIEKYJIa, XUMUYECKUH
AJIEMEHT, TPOCTOE BEMIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOTHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs M MOJEKYJSIpHas Macca, KOJMYECTBO BEHIECTBA, MOJIb,
MOJISIpHAst Macca, MaccoBast JI0JIsl XUMHUYECKOTO 3JIEMEHTA B COCTMHEHHH, MOJISIPHBIM 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJb, Sﬂekmpoompuuameﬂbuocmbl, CTCIIEHh OKHCJICHMS, XHUMHUUECKas
peaknms, KIacCU(pUKAIM pEeaKIuil: peakiuud COCAUHCHHS, PEaKINH Pa3IoKEHHsS, peaKInu
3aMeNIeHUs, peakiuu 0OMEeHa, 9K30- U SHIOTEPMHUUCCKHE PEAKIIUU; Men1060U 3Qpgdexkm peakyuu,
SIIPO aToMa, DJIEKTPOHHBIN CJIOW aroMa, aToMHas OpOWTallb, paguyC aToMa, XUMUYECKas CBS3b,
MOJIApHAs M HEMOJIApHAs KOBAaJEHTHAas CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, pacTBOp,
MaccoBas 10715 BeiecTBa (IIPOLICHTHAsI KOHIICHTPAIINS) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX MOHATHH (CM. 1. 1) M MpUMEHSTh
ATH MOHSTHUSA MPY OTIMCAHUM BELIECTB U UX MPEBPAICHUI;

WCIIOJb30BaTh ~ XUMHUYECKYI0 CHMBOJIMKY JUISI  COCTaBieHHS  (OPMYJI  BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XMMUUYECKUX PEAKIUH, IEKTPOHHOTO OanaHca;

ONpENeNsATh BaJIEHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COCIUHCHHSX, CTEICHb
OKHCJICHUs JJIEMEHTOB B OMHApHBIX COCAMHEHHUSIX C OIOPOM Ha OMNpEACNICHHUs, B TOM YHCIIC
CTPYKTYPUPOBAHHbBIC, MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COCIUHEHUH I10
dbopmMynam; BUJI XUMUYECKOH CBSI3U (KOBAJIGHTHAS U HOHHAs) B HEOPraHUUYECKUX COCAMHEHUSX;

MMETh NPEACTAaBICHUE O CUCTEME XUMHUYECKUX 3HAHUH, YMETb C IMOMOUIBIO YUMTEIs
MIPUMEHATh CUCTEMY XMMMUYECKUX 3HAHWM, JJI1 YCTAHOBJIEHUS B3aMMOCBSI3H MEXAY H3yYEHHBIM
MaTepHuaIoM U MpU MOJYyYECHUH HOBBIX 3HAHUH, a TaKXkKe MPU padoTe C UCTOYHMKAMU XMMHUYECKON
unpopmanuu. OpUEHTUPOBATHCS B MOHATHIX U ONEPUPOBATH UMU Ha 0a30BOM YPOBHE, MPUMEHSTh
IIPH BBIMIOJIHEHUH Y4eOHBIX 3aJJaHUI U PEIICHUH PACYETHBIX 33/1a4 C OMOPOI HA aJrOPUTM y4EOHBIX
JIEMCTBUM M3YYEHHBIE 3aKOHBI U TEOPUU: 3aKOH COXpaHeHMs macchel, [lepnonnueckuit 3akon /.M.
MenpeneeBa, 3aKkoH NOCMOSIHCMBA cOCMABd, 3aKOH ABOTraJpo; aTOMHO-MOJIEKYJSIpHAs TEOPHs.
CootHOCUTH 0003HAUEHHUSA, KOTOphIe UMeEIOTcs B Tabnuie «llepuoanueckas cucteMa XUMHUYECKUX
aneMeHToB /. 1. Menneneesa» ¢ 4YMCIOBBIMUA XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX
AIIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YHCIo FIEKTPOHOB U pacHpeieieHHe UX MO IEKTPOHHBIM
CIIOSIM);

KIACCU(UIIMPOBATh XWMUYECKUE DJIEMEHTHI; HEOPraHWYeCKHe BEIIeCTBAa; XHMHUYECKUE
peakiuu (1Mo YMCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIoBoMYy 3(h(deKTy, mo

! 3,[[6CB " fajie€ KypCuBOM 0003HAYArOTCS IUTAaHUPYCEMBIC TPEAMETHBIC PE3YJIIbTAThI, KOTOPbIC MOI'YT OBITH
NOTCHIUAJIBHO TOCTUTHYTBI O6y‘IaK)HII/IMC$I C 3HP, HO He SBJISIOTCS 0053aTCIbHBIMMU.



WU3MEHEHUIO CTEIIEHN OKHMCIIEHUS! XUMUYECKUX 3JIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOATBEPK/Iasl ONHUCAHUE NPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHHM COOTBETCTBYIOIHMX XMMHUYECKHUX
peaKLmii C OIIOPON HA CXEMBI;

IIPOrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUS;
BO3MOXHOCTH IPOTEKaHUS XUMHUYECKMX NPEBPALICHUH B pa3IMYHBIX YCIOBUSAX IOCIIE
IIPEIBAPUTENILHOTO OOCYXACHUS C IIEJarorom;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MaCCOBYIO JI0JII0
XAMUYECKOTO JJIeMEHTa 1Mo (opMysie COEIMHEHHS; MAacCOBYIO JIOJIIO BELIECTBA B PAacTBOPE;
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOUN PEaKI[MH C ONOPOl Ha alropuTM;

[PUMEHATh OCHOBHBIE OIEpAlMU MBICIUTEIbHON JESITENbHOCTH — aHajdu3 U CHHTE3,
CpaBHEHHE, 000011leHNe, CUCTEeMAaTH3allks, KilacCu(UKalUs, BbISIBICHHE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€M — 171 U3y4EeHMsI CBOMCTB BEILIECTB U XUMUYECKHX PEaKLU; €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSI — HAOJIOJCHUE, N3MEPEHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PeaibHblll U MblCIEeHHbI)
0J1 pyKOBOJICTBOM II€J]arora;

ClleIoBaTh  IpaBWJIaM  [OJb30BaHMSI ~ XMMHUYECKOM  mocyaod M J1abopaTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuiiaM oOpallleHus C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMU
10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOJOpO/ia M KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OMpPENENIEHHON MaccoBOM oJeit
pacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATb M MPOBOJUTH XUMHYECKHE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PAaCTBOPOB IIENOYEH W  KHUCIOT C TOMOIIBI0 HMHIWKATOPOB  (JIAaKMYC,
¢denondranens, METUIOPAHXK U Jp.), TOJATBEPKIAIOIMINX KAYeCTBEHHBI COCTAB HEOPraHMUYECKUX
BEIIECTB (KaueCTBEHHbIE PEAKIIMY Ha HOHBI) MIOJ] pyKOBOJICTBOM II€/1arora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMMUYECKMX IOHATHM: XUMHMUYECKHH JIIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTHOH, AaHHUOH, IIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XHMHUYECKas peaklus, XUMHUYECKas CBs3b,
menno6ou 2¢hghexm peakyuu,MoJlb, MOJIAPHBI OOBEM, PacTBOP; AIEKTPOJIUTHI, HEIIEKTPOJIMTEHI,
NIEKTPOJIMTUYECKAs JUCCOLMAIMsl, PEaKUMd HOHHOro OOMEHa, KaTaau3aTop, Xumuueckoe
pasHosecue, obpamumsie U HeoOpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCIIUTENb, BOCCTAHOBMUTEJb, OKHCIEHHE W BOCCTAHOBJIECHME, aAJIOTPONHsA, aM(pOTEPHOCTb,
XUMUYECKas CBs3b (KOBAJEHTHAs, HOHHAs, METAJUINYECKas), KPUCTAININYECKasl peléTKa, Koppo3us
Memannos, Cniasvl, CKOpPOCMb XUMUYECKOU peaxyuu, TPedebHO JOIyCcTUMas KOHLIEHTpPAaLUs
(ITAK) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX MOHATUH (cM. I. 1) W IpuUMEHSATH
9TU MOHATUS MPU ONMCAHUY BELIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh 3HAKU U CHUMBOJIBI Ul (DUKCALlUU PE3yJIbTaTOB HaOIIONEHHM, COCTaBICHUS
¢dopMyn BeLIECTB M YpaBHEHMH XHMMHUYECKMX pEakUui, 3alucH JaHHBIX YCJIOBUH 3ajad.
Hcnonb3oBate 0003HaueHus, umeromuecs B [lepuoauueckoil cucreMe U Tabaule pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIEU B BOJE [UISl BBIIIOJHEHUS 3aJaHHUM.

OTPEAEIIATh BAJEHTHOCTh M CTENEHb OKUCIIEHHS XMMHMUYECKUX 3JIEMEHTOB B COCIUHEHMSX
Pa3IMYHOIO COCTaBa; MPUHAIIEKHOCTD BEILIECTB K ONPENEIEHHOMY KIIACCy COEIMHEHUH C OMOpOi
Ha OIpeJesIeHUsl, B TOM YHUCIIe CTPYKTYpUPOBAHHbIC; BHJBl XMMHYECKOW CBs3M (KOBaJIEeHTHas,
MOHHAas1, MeTaJUINYeCcKas) B HEOPraHUUECKUX COEAMHEHUX; 3apsaa MOHA 110 XUMUYECKOH (popmyie;
XapakTep Cpelpl B BOJHBIX PACTBOpPAX KHUCIOT M WICNIOYEH, mun Kpucmaiiudeckou peuémxu
KOHKDEMHO20 6eujecmea;

packpsiBaTth cMbici Ilepuoauueckoro 3akona J[.MI. MenaeneeBa M A€MOHCTPUPOBATh €r0O
MOHUMAHHE: Oonucvl8ams U xapaxkmepuzogams TaOnuuHyto (opmy Ilepuonuueckoit cucrembl
XUMUYECKHUX 3JEMEHTOB: pa3inuaTh MOHATHUSA «TJIaBHAs moArpymnna (A-rpynma)» U «1mobouHas
noarpynna (b-rpynma)», manele W OoJbLIME NEPHOIBI; cooOmHOCUMb OOO3HAYEHHS, KOTOpbIE



UMEIOTCS B TIEPUOJIUYECKON TaOiMIe, C YUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB M 3apsll s1pa, 00IIee YUCIIo MEKTPOHOB U pacipeielieHHe UX I10
AIIEKTPOHHBIM CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX
JIEMEHTOB U HX COEAMHEHMM B Ipeenax MajblX NEPUOJOB M IJIaBHBIX MOATPYII € y4€TOM
CTPOEHUS UX aTOMOB;

KJIacCH(UIMPOBAaTh XUMHUYECKUE ODIIEMEHTHI; HEOPraHHYECKHE BEIIECTBA; XHMHUYECKHE
peaknuu (MO YMCITy M COCTaBY YYacCTBYIOUIMX B PEAKIMH BEHIECTB, IO TEIUIOBOMY Y(PQEKTy, IO
U3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOMIME U CeNU(UIESCKUE XUMUYECKHE CBOWCTBA BEIECTB
Pa3IMYHbIX KJIACCOB, MOATBEPXKJAasi ONUCAHUE MPUMEpPAMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

COCTaBJIATh YPABHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMU KHCIIOT, ILIEJIOYEd M COJeH;
MOJIHBIE W COKpAlEHHbIE YypaBHEHHWsS peakUuid HOHHOrOo OOMEHa; YpaBHEHHs peakuuil,
MOATBEPXKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3INYHBIX KJIaCCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUui  IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIMii;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS; BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEeBpallleHni ocie NpeABapUTEIbHOI0 00CYKIEHHS C MTeJaroroM;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MaCCOBYIO JI0JIIO
XMMHUYECKOTO 3JeMeHTa Mo ¢GopMyse COEIMHEHHUS; MAacCOBYIO [OJII0 BEIIeCTBa B PacTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKkI[uy C OMOPOil Ha alropuTMm;

cleloBaTh  MpaBWJIaM  [OJb30BaHMUSI ~ XMMHUYECKOM  mocyaod U J1abopaTOpHBIM
00OpyZ0BaHUEM, A TaKKe MpaBUiIaM OOpaIlleHUs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU
10 BBIIOJHEHHUIO Ja00OPaTOPHBIX XUMUYECKHUX OIBITOB IO NOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLUH, MOATBEPKIAIONINE KAaueCTBEHHBI COCTaB Ppa3JM4YHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPUA- OpoMHUI-, HOAUA-, KapOoHaT-, docdar-, CHIUKAT-,
cynb(}ar-, THAPOKCU-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYEHHBIX METAIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX paCTBOPAaX HEOPraHUYECKUX BEIECTB;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHOW JEATEeNbHOCTH — aHajiu3 M CUHTE3,
CpaBHEHHUE, 00OOILIeHNE, CHCTEeMATH3allMIo, BbISBICHUE MPUYUMHHO-CIEJCTBEHHBIX CBA3EeH — JUId
W3Yy4YCHUsl CBOMCTB BEILECTB U XMMMYECKUX PEAKLUI; €CTEeCTBEHHO-HAY4YHble METOJbl NO3HAHUS —
HaOJr0IeHNE, U3MEpEeHHe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBanue
n/ pa3aeyioB U TeM Bcee Konrpo MpaKTHYeCK (uudpossbie)
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Paspnen 1.JlepBoHayajibHble XUMHYECKHE TIOHATHS

XUMUAg —
o Bugmiorexa LIOK
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HpaKTquCKOH 370
ACATCIIbHOCTHU D
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Paznen 2.Baxkneiinmme NMPpEeACTABUTEC/IN HEOPraHNYECCKUX BCIIECTB

E;iﬂf"o Bu6miorexa [[OK
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Bonopon. bubnuorexa [JOK
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OCHOBAHHUIX 37c
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Wroro mo pazueny 30
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9 KUVIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue (uadpoBbIE)
n/ pa3e/ioB M TeM Bcer | KonTpouabH IIpakTHYeck Olépa::)BaTe.]IbHLIe
n nporpamMmal 0 ble padoThI He padboTsbl pecype
Pa3nes 1.BemecTBo U XMuMH4YeCKHe PeaKIMH
[ToBTOpEHue n
yriayOiieHue bubmmoreka [JOK
1.1 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pas3neoB Kypca 8 636
Kjacca
Ocrosrbie bu6moteka [IOK
1.2 3AKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XHMHHGEKHX 636
peakiuit I
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1.3 XHAMHWYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Hroro mo pazgeny 17
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Oo61mas
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2.1 XUMITHECIHX 4 1 https://m.edsoo.ru/7f41a
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XapaKTepUCTUKA
XHUMHYECKUX bu6mmoreka [JOK
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rpynmnsl. A3oT, 636
¢dochop u ux
COCTMHEHUS
O6mras
XapaKTEPUCTUKA bubnuorexa [IOK
24 XUMHYECKUX 8 1 2 https://m.edsoo.ru/7f41a
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U KPEMHMU U UX

COCANHCHUA
Hroro mo pazneny 25
Pazngen 3.MeTaJsIbl H UX COeMHEHUA
OO6mue cBoicTBa bubnmorexa [TOK
3.1 4 https://m.edsoo.ru/7f41a
METAaJJIOB 636
Baxwneiimme bu6mmoreka [{OK
3.2 METaJLIbI H UX 16 https://m.edsoo.ru/7f41a
COCIMHCHUS 636
Wroro mo pazueny 20

Pasznen 4. Xumus u okpyskaomas

cpena

BemectBa u bubnuotexa [JOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a
YKH3HU YeJIOBEKa 636
Wroro mo pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILEE
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YACOB IIO
[TPOTPAMME

YYEBHO-METONYECKOE OBECITEYEHUE OBPA30BATEJLHOIO
IMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJISI VUEHUKA

Xumus: 8 kiacc: 0a30Bblil ypOBeHb: YUeOHHUK: 6-e u3a1aHue
0O.C. I'aopueasin, U.I'.OctpoymoB, C.A.CiaaakoB
AO «M3pareancTBo «IIpocBemenue» 2024r;

Xumns: 9 kiaace, 0a30Bblil ypOBeHb: YUeOHHUK /

I'.E Pyn3urtec, ®@.I'. ®eabaman : 3-e nuznanme: U3nareancrso «IlpocBemenue» 2017r.

METOAUYECKHWE MATEPHUAJIbBI JJISA YYUTEJIATab6aunbl, KAPTOYKHU, BHIE0

Npe3eHTAllN, MAKeThI, HATJISI/IHbIE M0CO0Us, MPUOOPHI AJis1 J1a0OPATOPHBIX PadoT.
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