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HOACHUTEJIBHAA 3ATIMCKA

Pabowas mporpamma 1o XUMUU I 0OyUaIOIUXCs ¢ 3aIePKKOM Tcuxudeckoro pa3sutus (manee — 3I1P) Ha ypoBHE OCHOBHOrO 00mIero o0pa3oBaHUS
cocTaBlieHa B cCOOTBeTCTBUU ¢ DepepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTelIbHBIM CTaHAAPTOM OCHOBHOTrO o0miero odpasosanus (IIpruka3 MunmnpocBemieHus
Poccun or 31.05.2021 r. Ne 287, 3apeructpupoBan MunucrtepctBoM toctuiiuu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee — @I'OC
000), [TpumepHOH amanTHPOBAHHONH OCHOBHOH 00pa30BaTEBHON MPOrPaMMON OCHOBHOTO OOIEr0 00pa30BaHUs OOyYaIOIIUXCS C 3aJICPKKOH MCUXHUECKOTO
pazsutus (manee — [TAOOIT OOO 3I1P), ITpumepHo#i pabodeit mporpamMMmbl yueOHOro mpenMera «Xumus» (0a30BbId ypoBeHB), [IpumepHON mporpaMmoi
BOCIIUTAHUS 00YyYaIOIIUXCS MPH MOIYYEHUH OCHOBHOTO O0IIIEro 00pa3oBaHus, C y4ETOM paclpeeNIeHHbIX MO KJIaccaM MPOBEPSIEeMbIX TPEOOBaHUI K pe3ylbTaraM
OCBOCHHSI OCHOBHOH 00pa30oBaTeNbHOM NPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUS M DIEMEHTOB CONCPXKaHMSA, MPEACTABICHHBIX B YHUBEPCAIbHOM
kogudukarope no xumuu, KoHuenuuu mnpenoaaBaHusi ydeOHOro mpeaMera «XuMHUS», B 00pa3oBaTelbHBIX opraHuzanusx Pd, peanusyronmx OCHOBHbBIE
00111e00pa3oBaTeIbHbIE IPOrPAMMBI.

Oo0mas xapakTepucTUKa Y4eOHOro npeamera « XuMushH)

VYueOublii npeamer «XuUMHUS» BXOAUT B MpEAMETHYIO 00iacTh «EcTecTBeHHOHaydHble NMpeAMEeThl». B cucreme ecTecTBEeHHOHaAYy4HOro 0Opa3OBaHUS
XUMHS KaKk YYeOHBIM NpeaMeT 3aHMMaeT Ba)KHOE MECTO B IO3HAHMM 3aKOHOB INPHPOIBI, (HOPMUPOBAHMHM HAYYHOM KapTUHBI MHpPA, CO3JAaHUU OCHOBBI
XMMHUYECKHUX 3HAaHUI, HEOOXOIMMBIX AJIs1 IOBCEHEBHOM JKU3HM, HAaBBIKOB 3/I0POBOT0 U OE30IIaCHOrO /IJIsl YEJIOBEKA U OKPY>KaIOLIeH ero cpelbl o0pasa xKHU3HH, a
TaK)KE€ B BOCIIUTAHUU HIKOJIOTUYECKON KYJIbTYpBHI.

Y cnenrHocTh U3y4eHUs] XUMHUH CBSA3aHA C OBJIAaJICHUEM XUMUYECKUM SI3bIKOM, COOJIIOJICHUEM MpaBMII O€301MaCHOM paboThI P BHIIOTHEHUH XUMHYECKOT0
JKCIIEPUMEHTAa, 0OCO3HAHUEM MHOT'OYHMCIIEHHBIX CBSA3€M XUMHUU C IPYTUMHU MTpeIMeTaMH IIKOJIbHOI0 Kypca.

[Tporpamma BkItOUaeT B ce0si OCHOBBI HEOPraHMYECKON M OpraHMYecKoi XxuMuu. ['aBHOM njeel mporpaMmsl sBIISIETCS co3AaHue 0a30BOro KoMIlJieKkca
OITOPHBIX 3HAHUH IO XUMHH, BEIPAXKEHHBIX B (pOpMeE, COOTBETCTBYIOIIEH BO3PACTY 00yHaIOIIUXCS U UX OCOOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepkanun JaHHOrO Kypca IMpeJICTaBICHbl OCHOBOIOJIATAIOUINEe XUMUUYECKIE TEOPETUUECKIE 3HAHMS, BKJIIOYAIOIUE U3yUYEHUE COCTaBa U CTPOEHUS
BEULIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHNUE CBOMCTB BEILECTB, UCCIEJOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPALLEHUN U ITyTeH
YIPaBJICHUS MU B LIESAX MOJyYEHUS BELUIECTB U MAaTEPUAIIOB.

TeopeTnyeckyro OCHOBY M3YyYEHHsI HEOPTAaHMYECKOM XMMHH COCTABIISIET aTOMHO-MOJEKYJsipHOe ydeHue, [lepnonnueckuit 3akon .M. Menneneesa ¢
KPaTKUMU CBEICHUAMHU O CTPOCHUU aTOMAa, BUAAX XUMHUUYECKOU CBS3H, 3aKOHOMEPHOCTSX NMPOTEKAHNUSI XUMUYECKUX PEAKIIHM.

B u3ydeHun kypca 3HAYMTEIbHAs POJIb OTBOJUTCS XUMHUYECKOMY AHKCIEPUMEHTY: MPOBEIECHHIO MPAKTHUYECKHX W JaOOpaTOpHBIX paboT, OMHCAHUIO
pe3ynbTaTOB YYEHUYECKOT0 IKCIIEPUMEHTA, COOJIIOICHUIO HOPM U MTPaBUJI O€30MacHON padOThl B XUMHUYECKOH JIa00paToOpHH.

Peanu3zanus naHHol nporpaMmsl B porecce o0y4eHus no3Bonut odyyarommumes ¢ 3[IP ycBouTh kitoueBble XUMUYECKHE KOMIIETCHIIMU U TIOHATh POJIb U
3HAUEHUE XUMUU CPEIU IPYTUX HAyK O IPUPOJIE.

N3ydyeHne XuMuu crnocoOCTBYEeT (OPMUPOBAHHIO y OOyYarOLIUMXCS HAyYHONO MHUPOBO33pPEHHUS, OCBOCHHUIO OOILIEHAYyYHBIX METO/OB (HalJ0JIeHueE,
U3MEpEHHUEe, SKCIEPUMEHT, MOJCIUPOBAHKME), OCBOEHHIO IPAKTHYECKOrOo INPUMEHEHHUS HAy4yHbIX 3HAaHUI, OCHOBAaHHOTO Ha MEXIPEIAMETHBIX CBS3AX C
npeameramu «Oxpysxaromii Mupy», «dusukay», «buonorus», «l'eorpadus», «MaTematuka» U GOpMUPYET KOMIETEHIIMH, HEOOXOIUMBIE JUIS MPOAOIIKCHUS
o0pa3oBaHMs B 00JJACTH €CTECTBEHHBIX HayK.

N3yyeHne XuMuUM CHOCOOCTBYET pa3BuTHIO y oOyuarommuxcs ¢ 3I[IP mpoctpancTBeHHOro BOOOpaskeHHs, (DYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHHSI
BOCIIPUHMMATh U KPUTUYECKH AaHAIU3UPOBATh MH(POPMAIUIO, MPEACTABICHHYIO B pa3IMyHbIX (hopmax. 3HAYMMOCTb MpeaMeTa s Pa3BUTUS >KU3HEHHOMN
KkomrereHIu oOydatonuxcst ¢ 3[1P 3aknroyaercs B yCBOGHUH OCHOBBI XUMHUECKUX 3HAHHMA, HEOOXOIMMBIX JJIsl TOBCETHEBHON JKU3HU; HABBIKOB 3JI0POBOTO H
0e30macHOro Jyis 4ejaoBeKa U OKpY»Karollel ero cpeipl 00pasa xHu3HH; GOpMUPOBAHUU HKOJIOTMUECKON KyJIbTYpBI.



[Iporpamma otpaxkaer conepkaHue OOydYeHHs MpeaMeTy «XUMHs» C Y4eTOM OcOoObIX oOpa3oBarelbHBIX NOTpeOHOCTEH oOywarommxcs ¢ 3IIP.
OgnaneHue yd4eOHbIM IPEeAMETOM «XHUMHUS» MPECTABISIET ONPEAEICHHYIO TPy IHOCTh A oOy4daronuxcs ¢ 3[IP. Dto cBsA3aHO ¢ 0COOEHHOCTAMH MBICIUTEIBHON
NeATENbHOCTH, NEPUOJUYECKUMHU KOJNCOAHUSMH BHUMAHUSA, MaJbiIM OOBEMOM NaMSITH, HEAOCTaTOYHOCTHIO OOINEro 3amaca 3HaHWN, MOHMKEHHBIM
MO3HaBaTEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0 Pa3BUTHS.

JUis mpeononeHus TPyJHOCTEH B M3ydeHHMH ydeOHOro mpeamera «XuMHs» HeoOXOAMMa ajanTaius o0beMa M XapakTepa yuyeOHOro marepuana K
M03HABaTEIbHBIM BO3MO)KHOCTSIM JIaHHOW KaTeropu OOy4aroIIMXcCsl, y4eT MX OCOOEHHOCTEW pa3BUTHUS: HCHOJIb30BAaHME aJTOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIIPEMETHBIX CBSI3€H, NOCTENIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuania.

[Tpu n3yyeHnn XUMuUM HEOOXOAMMO OCYIIECTBIIATH B3aUMO/IEHICTBHE Ha MOJMCEHCOPHON OCHOBE.

Teopernueckuii MaTepran peKOMEHAYETCS U3ydaTh B IPOLIECCE MPAKTUYECKON IEATENIbHOCTH. BO3MOXKHO BBIJEIEHUE OTAEIBHBIX YPOKOB Ha PELICHHE
3aj1a4 B CBSA3U CO CIIOKHOCTBIO aHalM3a TekcTa oOyuaromumucs ¢ 3IIP. Oprannyeckoe eIMHCTBO MPAKTUUECKON M MBICIUTEIBHOM IESTENbHOCTH 00yUJaroIuXcst
Ha ypOKax XMMHH CIIOCOOCTBYET IPOYHOMY M OCO3HAHHOMY YCBOEHHMIO 0a3MCHBIX XMMHYECKUX 3HaHMH M ymeHuil. Oco0oe BHHUMaHHE NMPU U3YYEHUU XUMHUHU
YIIeNAETCs] U3YUEHUIO «CKBO3HBIX» MOHATUH U (JOPMUPOBAHMIO HAaBbIKA CTPYKTYPUPOBAHUS MaTepUaa.

Hean u 3a1a4u n3ydyeHus y4eOHOro npeamMera « XumMus»

Obwue yenru M3ydeHHUs y4deOHOro mpeamera «Xumus» npexactaBieHsl B [IpumepHoit paGoueil mporpamMmme OCHOBHOTO obmiero oopasoBaHus. OHH
aKTyaJIM3UpPOBAHBl C YYE€TOM HOBBIX NPHUOPHUTETOB B CHCTEME OCHOBHOTO OOILIETO OOpa3oBaHMs, HANPABICHHOCTH OOy4YeHHS Ha pPa3BUTHE U CaMOPa3BUTHE
JIUYHOCTH, (hopMHpOBaHHE €€ MHTEIUICKTa M 00mmel KynbTypsl. OOydeHre yMEHHIO YUUTHCS M MIPOIODKATh CBOE 00pa3oBaHHE CAMOCTOATEIBLHO B HACTOSINEE
BpEMs SBIISICTCS] OTHOW M3 BOXHEHIINX (DYHKIMH y4eOHBIX IIPEIMETOB, B TOM YHCIIE U « XUMHH.

Hns obyuaromuxcst ¢ 3P, Tak jxe, Kak U 1151 HOPMATUBHO PA3BHBAIOIIUXCS CBEPCTHUKOB, OCBAMBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO MPOTpPaMMYy,
JOMUHHPYIOIIEe 3HAYCHUE TIPUOOPETAIOT TaKue yeiu, Kak:

* (opMHUPOBaHWE WHTEUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYJHHYECTBY, CaMOCTOSTEIBHOMY NPUHSATHIO pEIICHHWH, CIOCOOHON
a/IalITUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;
" HanpaBICHHOCTh OOYYEHHs Ha CHCTEMAaTHYECKOE TMPHOOMICHHE YyYaIlUXCsd K CaMOCTOSTEIHHOM TIO3HABATEIbHON [ESITEIbHOCTH, HAyYHBIM U

NPaKTUYECKUM METO/IaM MO3HaHUS, (POPMUPYIOLIMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

= obecrneueHne yCcIoBUM, CIIOCOOCTBYIOIUX MPUOOPETEHUIO O0YUYAIOIIMMUCS OIBITA Pa3HOOOPa3HON AEITEIHLHOCTH, TOZHAHUS U CAMOITO3HAHHUS, KITI0Y €BbIX
HaBBIKOB (KJTFOYEBBIX KOMIIETECHIINH ), UMEIOIIUX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3IMYHBIX BUJIOB JIESTEILHOCTH;

* (hopMHpOBaHNE YMEHUI OOBSCHATH M OLCHUBATH SIBIICHHSI OKPY)KAIOIIEro MUpa Ha OCHOBAaHWY 3HAHUH M OIBITA, MOIYYCHHBIX MTPHU U3yYEHUH XUMHUH,

* (opmupoBanue y oOOydYaIONIMXCS TYMAaHUCTUYECKMX OTHOIIEHHUH, MMOHMMAHHUS IIEHHOCTH XUMHUYECKUX 3HAHWHA JUI BBIPAOOTKH HKOJIOTMUECKU
1eJIecO00Pa3HOro MOBEICHHS B OBITY M TPYIOBOM EATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBhSI M OKPYKAOIIEH MPUPOIHON CpeIIbL;

" pa3BUTHE MOTHBAlMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAaMOBOCIHUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX IICHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(WIIS U HAIIPABICHHOCTU JajbHEeHIIero o0y4eHusl.

Kypc HampaBieH Ha pemieHHe CleIylolX 3aday, 00ECNEUrBAIONINX PEaH3aHI0 JIUYHOCTHO-OPUEHTHPOBAHHOTO M JICATEIFHOCTHOTO MOIXOI0B K
o0ydenuro xumuu obyqaronuxcs ¢ 3[1P Ha ypoBHe 0OCHOBHOrO 0011eT0 00pa30BaHus:

* (opmupoBaHue nepBOHAYATBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABICHUHM O BEIIECTBAaX, UX MPEBPAILICHUSAX U MPAKTUYECKOM MPUMEHEHHH; OBIIAJICHUE

MOHSTHUITHBIM anmapaToM ¥ CHMBOJIMYECKUM SI36IKOM XUMHUH;

" OCO3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMMHYECKOH HAyKM KaK OONAacTH COBPEMEHHOIO €CTECTBO3SHAHUS, XHMHUYECKHX MPEBPAIICHUH

HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUI JKMBOW M HEXMBOW NPUPOJBL; YIIyOJIeHHe MPECTaBICHUNH O MaTepHaibHOM

€IMHCTBE MUPA;



" OBJIaJICHUE OCHOBAMH XMMHYECKOW I'PAMOTHOCTH: CIOCOOHOCTHIO aHAITM3UPOBATh U OOBEKTUBHO OIICHUBATH )KM3HECHHBIC CUTYAIINH, CBSI3aHHBIC C XUMUCH,
HaBbIKAaMH O€30MacHOr0 OOpaIleHHs ¢ BEIIECTBAMH, UCIOIb3yEMbIMH B MOBCEAHEBHOM JKHU3HHU; YMEHHEM aHAIM3UPOBATh U IUIAHUPOBAThH IKOJIOTUY ECKU
0e30IacHOe MOBEICHHE B LEJSIX COXPAHEHUS 37I0POBBS M OKPYXKAIOIICH CPE/bI;

u q)OpMI/IpOBaHPIe YMGHI/Iﬁ YCTaHAaBJIUBATb CBA3U MECKAY PCAIbHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKUMHU SABJICHUAMU MW IHpoHecCcaMu, IMPOUCXOAAIIMMU B
MUKPOMHUPE, OOBACHATH MPUYMHBI MHOTOOOpa3Hsl BEILIECTB, 3aBUCHMOCTh HMX CBOMCTB OT COCTaBa U CTPOEHHS, a TaKXKe 3aBHCUMOCTh MPUMEHEHHS
BEILIECTB OT UX CBOMCTB;

u HpI/IO6pCT€HI/I€ OIIbITa MCHOJBb30BaHUA PaA3JIMYHBIX MCETOAOB HM3Y4YCHHA BCIICCTB, Ha6J'IIOI[eHI/I$[ 3a MX MPEBpAlICHUAMU IIPHU IMPOBCACHUU HCECIOKHBIX
XUMHUYECKHUX YKCIIEPUMEHTOB C MCIIOIb30BaHUEM JITA00paTOPHOTO 00OPYAOBaHUS U IPHOOPOB;

= ¢dopmHupoBaHUE MPEACTABICHUI O 3HAYEHUU XMMHUYECKOM HAyKH U PEIICHUU COBPEMEHHBIX DKOIOTMYECKUX MpoOIeM, B TOM YHCIE B MPEIOTBPAIICHUH
TEXHOTEHHBIX U KOJIOTUICCKUX KaTacTpod.

OcobennocTu 0T0Opa M aJanNTANMH Y4eOHOT0 MaTepraJia o XuMHHU

OOyuenue y4yeOHOMY MpenMeTy «XHUMHUsS» HEOOXOOMMO CTPOMTh HAa CO3JAaHHHM ONTHMAIBHBIX YCIOBHU IUIi YCBOGHHS IMPOTPAMMHOIO Marepuaia
obyyqaromumucs ¢ 3I1P. bonbioe BHUMaHue HOIXKHO OBbITh y€I€HO 0TOOPY y4eOHOro MaTepHasga B COOTBETCTBUM C IPUHLUIIOM JIOCTYIIHOCTH IIPH COXPaHEHUU
obmiero 6azoBoro ypoBHs. OH JOJKEH IO COAEPKAHUI0O U 00BbeMy ObITh aJanTUPOBaHHBIM Juisi oOywaromuxcs ¢ 3IIP B cooTBeTcTBHUM € HX OCOOBIMH
oOpazoBarenbHBIMU MOTpeOHOCTAMU. CreayeT OOJerdyuTh OBNaJeHHWE MarepuanoMm oOydarommumucs c¢ 3[IP mocpencTBoM ero aeraabHOr0 OOBSICHEHHUS C
CHUCTEMAaTUYECKUM IIOBTOPOM, MHOIOKPaTHOM TPEHMPOBKOM B IPUMEHEHHH 3HAHMM C MCIIOJIB30BAHMEM IIPUEMOB aITOPUTMU3ALMHM M BU3YAIBHBIX OIOD,
00y4eHUs CTPYKTYPUPOBAHUIO MaTepHaa.

Bonpiioe 3HaueHue is MOJTHOLEHHOTO YCBOCHHUSI YU€OHOT0 MaTepraia UMEET Olopa Ha MEXIIPEIMETHBIE CBS3H BOIPOCOB, H3y4aeMbIX B JAHHOM Kypce,
C TakKMMH y4eOHBIMU IpeaMeTamMu Kak «leorpadusy, «®Pusukay, «buonorus». [1o3Bosnss paccMaTpuBaTh OJUH U TOT e Y4eOHBIM MaTepuain ¢ pa3HbIX TOYEK
3pEHMsI, MEKIIPEMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JIY4ILIEMY OCMBICIEHUIO, 00Jiee IPOYHOMY 3aKPEIICHUIO MOJIyYeHHbBIX 3HAHUHM U MPaKTHYECKUX YMEHU.

[Ipy moaroTroBke K ypoKaM Yy4YHTENb JOJDKEH MPEeaycMOTpeTh (OPMHpOBAHHE y OOYy4aloIIUMXCs YMEHMH aHalIW3MpOBaTh, CpaBHUBATh, 0000IIaTh
M3y4aeMblil Marepual, IUIAHUPOBATh MPEJCTOALIYI0 PabOTy, OCYHIECTBIATh CAMOKOHTPOJIb. HeoOX0oAMMO MOCTOSIHHO CIEIUTh 3a NMPaBUIBHOCTBIO PEUEBOT0
oopMmiieHus BbIcKka3biBaHUM oOyuatomuxcs ¢ 3I1P.

B cBs3u ¢ ocoOeHHOCTSIMU TOBeAeHUsUAeATeNbHOCTH obydatonuxcsi ¢ 3P (pacTopMOKeHHOCTh, HEOPTaHU30BAaHHOCTb) HEOOXOAMM CTPOKAMIIHIA
KOHTPOJIb COOIOZICHHSI TPAaBUJI TEXHUKU O€3011aCHOCTHU IIPH MPOBEIECHUH J1a0OpaTOPHBIX pabOT B XUMUYECKOM KaOUHETE.

IIpumepHbie BUABI AeATeabHOCcTH oOyuyaomuxcs ¢ 3I1P, o0ycioBiaeHHbIe 0c00bIME 00pa30BATEJbHBIMU NMOTPEOHOCTAMH M O0ecleYuBaOIINe
OCMBICJICHHOE OCBOEHHE COJep:KaHUN 00pa30BaHus N0 npeaMeTy «XuMHUI»

Coneprxanue BUIOB AeaTenbHOcTH oOyvaromuxces ¢ 3[IP Ha ypokax xumuum ompezensiercs X ocoObIMH 00pa3oBaTebHBIMU MOTpeOHOCTIMU. [ToMumo
mupoko ucnonb3yeMbix B OOIT OO0 o6mux a1 Becex 00y4aromuxcsi BU0B IEATEIbHOCTH CIIEAyeT YCUIIUTh BU/bI IEATEIbHOCTH, ClICHU(pUYHBIC TS JaHHON
KaTeropuu oO0y4aroumxcs, Juisi 0OecCHedeHUs OCMBICIEHHOIO OCBOEHHS COJep)KaHus OO0pa3oBaHUs [0 NIPEIMETYy: YCHWIEHHE INpPeAMETHO-IIPAKTHUECKON
NeSITeNbHOCTH C aKTUBM3allMel CEHCOPHBIX CUCTEM; Yepel0BaHNE BUI0B JIeATEIbHOCTH, 331 CTBYIOINX pa3IMUHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaa
C OIOPOH Ha aJrOpUTM; IOLIATOBOCTHY B U3YYEHHH MaTepHalla; MCIIOJIb30BaHHE JOMOJHUTEILHON BU3yalbHOM ONOpHI (IIaHbl, 00pasiibl, CXeMbl, A0IOHBI,
oropHble Ta6muipl). s pazButus y oOywaromuxcs ¢ 3IIP ymeHusi nenath BBIBOABI, ()OPMHPOBAHUS TPaMOTHOTO PEYEBOTO BBICKA3BIBAHHS HEOOXO IUMO
UCIIOJIb30BaTh OMNOpHbIE cioBa M Kiaume. Oco0oe BHUMAHUE CIEAYeT YIENUTh OOYyYEHHIO CTPYKTYpUPOBAHMIO MaTephalla: COCTABJIEHUE PUCYHOUHBIX H
BepOaJIbHBIX CXEM, COCTaBJIEHUE TabJIMIl, COCTAaBICHHUE KJIacCU(PUKALUU ¢ 0003HAUEHHBIMU OCHOBAHMSIMHU JUIs KJIacCU(UKALIMKM U HAIOJIHEHHE UX MPUMEpPaMHU U
p.

[IpumepHas TeMatudeckas U TepMuHoIoruueckas jekcuka coorserctsyer OOIT OOO.



Juist o6yqaromuxcst ¢ 3[1P cymecTBeHHBIMU SBISIFOTCS MTPHEMBI pabO0ThI ¢ JIEKCHYECKIM MaTepuaioM 1o npeamery. [IpoBoauTces crienuansHast padora 1o
BBEJICHUIO B aKTUBHBIM CIOBaph 0OYYAIOIIUXCS COOTBETCTBYIOIICH TepMUHONOTUU. V3ydaeMble TEpMUHBI BBOAATCS Ha IMOJMCEHCOPHOM OCHOBE, 00si3aTelbHa
BU3yaJIbHAsI TOIEPIKKA, AITOPUTMBI paOOTHI C ONPEICIIEHUEM, OTTIOPHBIE CXEMBI ISl aKTYaIU3aluid TEPMUHOIOTHH.

MecTo yueOHOro npeaMera «XuMHus» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepanbHBIM TOCYJAapPCTBEHHBIM 00pa30oBaTeNbHBIM CTAHAAPTOM OCHOBHOI'O 00IIero oOpa3oBaHHs Y4eOHBIN MpeaMeT «XHUMHUsD»
BXOJIUT B MPEAMETHYIO 001acTh « ECTeCTBEHHOHAYYHBIE MPEAMETE) U SBISETCS 00S3aTEIBHBIM JIJIST U3YUCHUS.

YueOHBIM IJIaHOM Ha €€ u3ydeHHne oTBe/IeHO 136 yueOHBIX 4acoB — 10 2 4 B HE/IEN 0 B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conep:xanue yuyeOHOro npeamera «XuMus», npeacraBieHHoe B [IpumepHoii padoueit nporpamme, cootBercTByeT ®PI'OC OO0, pa3zpaboTraHo ¢ y4eTOM
[TpumepHOil OCHOBHOI 00pa30BAaTEIBLHON MPOTrpaMMbl OCHOBHOTO O0IIero oOpa3oBaHHS MO y4eOHOMY MpenMeTy «XHUMHUsS», COOTBETCTByeT I[IpumepHOit
aIalITUPOBAHHOI OCHOBHON 00pa30BaTeIbHOM MporpaMMe OCHOBHOT'O OOIIETr0 00pa3oBaHusl 00y4aroluXcs ¢ 3aJ1ep>KKOM ICUXUYECKOr0 Pa3BUTHA.

COJEPXAHUE YUEBHOI'O ITIPEAMETA «XUMMW»

8 KVIACC

ITepBoHa4yajbHbIC XUMMHYECKHE IOHATHSA

IIpenver xumuu. Ponb xumuu 6 dHcusvu yenosexat. Tena u BemecTBa. @U3NUECKHE CBOWCTBA BEIIECTB. ArperatHoe COCTOSIHME BeEIECTB. Xumus 6
cucmeme nayk. Yucrteie BemectBa u cMecu. CriocoOsl pazaenenus cMmeceid. [IpaBuia Ge3omacHoro oOpaleHus ¢ BEIECTBAMU U JA00OPaTOPHBIM 000PYIOBAHUEM.
Ilonamue o memooax no3Hanus 6 XumMuu.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTHl. 3HAKU (CUMBOJIbI) XMMHUYECKHUX 371eMeHTOB. OTHOCHTENIbHass aToMHas Macca. lIpocTele M CllOKHBIE
BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas popmyna. BageHTHOCT aTOMOB XUMHUUYECKUX AJIEMEHTOB. 3aKoH nocmosHcmea cocmasa eeujecms. OTHOCUTENbHAST MOJIEKYJISIpHAs Macca.
MaccoBast 10151 XUMAYECKOT 0 3JIEMEHTA B COCIMHEHUN.

®u3nyecKknue U XUMUYECKUE SBICHUs. XUMHUUecKas peakuus. [Ipu3Haky XMMHUYECKUX peakuHil. YpaBHEHUS XUMUUYECKUX pEakUUid. 3aKOH COXpaHEHUs
Mmacchl BenlecTB. Kiaccugukanus XMMHUECKUX peakui (COeMHEHM s, pa3I0KEeHHs, 3aMEIeHuUs, OOMEHa).

XUMHUYECKUH SKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IOCYJOM, ¢ MpaBWJIaMH PabOThl B J1aOOpaTopu M HpuUéMaMH OOpalleHHsl C J1abopaTOpHBIM
000pyIOBaHNEM; M3YUeHHE U ONucaHue (PU3MYECKHX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEILIECTB; HAOMOJeHNe (U3MUYeCKUX (IUIaBIEHHE BOCKA, TasHHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIIEHHE W KOHJEHCAlMs BOJAbI) U XMMHUYECKUX (FOPEHHE CBEUM, NMPOKAJMBAHHE MEJHOI MPOBOJIOKH, B3aUMOACHUCTBUE Mejia C
KUCJIOTOM) sIBIIEHUH, HaOJI0A€HNE U ONMCAaHUE IPU3HAKOB IPOTEKaHHsI XMMUYECKUX PeakiHi (pa3iokeHne caxapa, B3auMO/IEHCTBHE CEPHOM KU CIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3auMoaencTBHe xene3a ¢ pactBopoM coau Meau (I1));u3ydenue criocoboB pazaeneHust cMmeceit (¢
MOMOILIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIApUBAHHE, IUCTUWIUIALMS, Xpomarorpadus), IpOBEAECHUE OYMCTKU I1OBAapEHHOW COJHM; HAONIOJAEHHWE U ONHCAHUE
PE3YJIbTAaTOB MPOBEAECHUS OIBITA, MILTFOCTPUPYIOILET0 3aKOH COXPAHEHUS MAcChl; CO3/IaHHE MOJIEJIeH MOJIEKYI (IIapOCTEPKHEBBIX).

Ba:kneiinmue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CocraB Boznyxa. Kucinopos — aineMeHT U nmpoctoe BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, Gpusndeckue 1 XUMUYECKUe
CBOMCTBa. Peakiiuu ropeHus mpocThIX M CIOXKHBIX BemiecTB. CrocoObl MOMYy4eHUsT KUCIOpoaa B JabopaTtopun u npomwiwienHocmu. [IpuMeHeHre KUCIopoaa.
[Tonsitue 00 okcuaax. KpyroBopot kucnopoza B npupoae. O30n — aniomponHas Moougukayus KUuciopooa.

Tennogotl 3¢hgpexm xumuyeckol peaxkyuu, mepmMoxumMuiecKkue ypasHenus, 3K30- U dHAOTEPMUYECKHE peaKlHH. 1oniugo. y2oiv u memau. 3azpsazHeHue

131ech u nanee KypcHBOM 0003HAYEHBI TEMBI, M3y4€HHE KOTOPBIX POBOIMTCS B 03HAKOMHUTENBLHOM TIIaHe. [1e1aror caMoCTOATENLHO ONPEEAeT 00beM H3Y4aeMOr0 MaTEpHAa.



6030yXa, ycunieHue napHuKo8o2o 3¢ggexma, paspyuieHue 030H08020 CIOS.

Bonopon — snemeHT u mpoctoe BemiecTBO. Haxoxkaenue Bogopoa B mpupoje, Guznyeckue U XUMUYECKHe CBOICTBa (Ha MpUMepe B3aUMOJCHCTBUS C
HEMEeTaJlJIaMH U OKCUAMU METAJNIOB), IPUMEHEHUE, cnocobbl noayyeHus. [IoHsTHEe 0 KUCIIOTaX U COJISIX.

KomuecTtBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. Mossipablii 00bEM ra3oB. Pacuersr mo xumuyeckoi ¢opmyne. Pacuersr MaccoBoit 10mm
XMUMHYECKOT0 JIEMEHTa B COeTMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00beMa ra3oB. Pacyérbl o XMMUYECKUM yPaBHEHUSIM.

Qu3zuueckue ceoticmsea 600vl. Bona. Ee coctaB, cTpoeHue U MOJNEKYIbl. Booda kax pacmeopumens. PacTBOpblL. [louamue 0 HACbIWEeHHbIX U HeHACLIUEeHHbLX
pacmeopax. [louamue pacmeopumocmu sewjecmes 6 6ode. Pacuer MaccoBoi 10U BELIECTBA B pacTBOpe (MPOLIEHTHAs KOHIEHTpalusi). MaccoBast 1015 BeIleCTBa
B pacTBope. Xumuueckue coucmea 800bl (PAa3lodiceHue, peakyuu ¢ Hampuem, OKCUoom Kaavyus, oxcuoom cepwi (1\V) peaxyuu ¢ memannamu, Kuciomuouimu u
ocHogubiMu oxcudamu). Ilonamue 06 ocrosanusx. Pons pacmeopos 6 npupoode u 6 scusnu uenogexa. Kpyzoeopom 600wt 6 npupode. 3arpsisHEHUE MPUPOIHBIX
Boj1. OXpaHa M O4MCTKA TPUPOIHBIX BOJI.

Baxneiimue kmacchl HEOpraHMYECKHX coenuHeHnid. Kiaccudukamus HeopraHudeckux coeauHeHni. OKCUIBI: cocTaB, KiacCHdUKamus (KUCIOTHBIC,
OCHOBHBIC, ampomepHbie, Hecoreobpasyouue - Ha npumepe okcuoa yenepooa (1) u oxcuoa asoma (1)), Homenxnamypa. Ilonyuenue u XUMUIECKHE CBOMCTBA
OKCHJIOB (B3aMMOJICHCTBHE C BOJOH, KUCIOTaMU, 1menodaMu). OcHoBanus. Knaccugukaryst ocHOBaHUI: MIENTOYM U HEPACTBOPUMBIE OcHOBaHUs. HoMeHkarypa
ocHoBaHMi. DU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUH (B3aMMOJICHCTBHE C OKCHUIaMU HEMETAJIOB, KUCJIOTAMHU, COJISIMK). [loyuenue ocHOBaHUIL.

Kucnotel: cocraB, knaccudukaius, HOMEHKIATYpa, (GU3MUECKUE M XHUMHUYECKHE CBOMCTBA (B3aMMOJACWHCTBHE C METAJJIaMH, OCHOBHBIMHU OKCHIAMU,
OCHOBAHUSIMHU, COJIIMH, HAa TIPUMEPE CONITHOM WM CEPHOM KHCIOT), cnocobwi noayuenus. Psn akruBHoctu MetawmioB H. H. BekeroBa. Comu (cpemnwme):
HOMEHKJIaTypa COJIeH, cnocodwbl nomyyeHus, B3aMMOIEUCTBUE COJIeH ¢ MeTaJlJIaMu, KUCIIOTaMU, 1IEJI0YaMU U COJISIMH, IPUMEHEHHE.

[Tonsitue 00 aM(pOTEpHBIX TUAPOKCHUIAX (HA TMpUMEpe IUHKA U ATIOMUHUS). XUMUYeCKUue C80UCMBd (83aumooelicmeue ¢ KUCIOMAMU U Werodamu,
Ppasnodicenue npu Hazpeeanu) u noayyeHue.

['eHeTHYecKast CBsI3b MEXKTy KJTaCCaMU HEOPTAHWUYECKUX COSAMHCHHM. [ eHeTHIEeCKIe PSIbL.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OMPE/IEICHUE COACPKAHMS KUCIOPOia B BO3yXe; MOIYYSHUE U U3YYeHHUE CBOWCTB KUCIOPOAa; HAOMI0JeHIE
B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM M YCIIOBUSI BOSHUKHOBEHUS M TIPEKPAIIeHHs TOpeHuUs (I10Kapa); 0O3HAKOMJICHHE ¢ 00pa3iaMu OKCUIOB M OMHCAaHUE UX
CBOMCTB; IOJIYYEHHE U H3yUYE€HUE CBOWCTB BOAOpoaa (ropeHue); HaOitojeHue oOpas3loB BELIECTB KOJWYECTBOM | MOJIb; HCCleOBaHHE OCOOEHHOCTEH
pacTBOpPEHHSI BEIIECTB C PA3IUYHON pPACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONpPEACNEHHOM MAaccOBOM Joiel pacTBOPEHHOIO BEIECTBA;
B3aUMOJICUCTBUE BOJbI C METAJIaMU (HAaTpUEeM U KajblieM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHUAIIOB); ONpPEACICHUE PACTBOPOB KUCIOT U IEJIOoUei C
MIOMOIIBI0 MHINKATOPOB; UCCIIEAOBAaHIE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB; HAOIIOICHHE N3MEHEHHS OKPAaCKH WHAWKATOPOB B PAaCTBOPAxX
KHCJIOT U 1IeNouell; n3ydenue BzaumoseictBus okcuga meau(ll) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C METAJUIAMM, PEaKIUi HEHUTpaIu3aluu; NoJydyeHue
HEPAaCTBOPUMBIX OCHOBAHWH, BBHITECHEHHE OJHOIO METajula JPYTUM M3 PacTBOpa CONH, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeuine Kiiacchl
HEOPTaHMYECKUX COCAMHEHUIN.

Ilepuonuyecknii 3akoH u Ilepuoanyeckas cucrema

xumudeckux 3j1eMeHToB /I. M. MenaeneeBa. CtpoeHue aToM0B. XUMH4YecKas CBA3b. OKHCINTENbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIHU

[TepBbie MOMBITKH KiIacCU(PHUKAIIMN XUMUYECKHX 3JIeMeHTOB. [loHATHE O Tpymnmax CXOAHBIX AJIEMEHTOB (ILEIOYHBIE U IIETOYHO3EMENbHBIE METaJlIbI,
TaJIOreHbI, UHEPTHBIC Ta3bl). Diemermbl, Komopbie 00pazyiom am@omepHvle OKCUObL U 2UOPOKCUODL.

[Tepuonnueckuii 3akoH. Ilepumoamueckass cucrema xumuueckux diemeHToB JI. . MenneneeBa. Koportkonepuwomnas u OnurHonepuooHashOpMbl
[lepuonuueckoii cucrembl xuMmuueckux 3neMeHToB [[. Y. MenneneeBa. Ilepuonsl u rpynnel. @u3nyueckuili cMbICT TOPSAKOBOrO0 HOMEPA, HOMEPOB NEPHOA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3omonsi. DnekTpoHbl. CTPOCHHE SJIEKTPOHHBIX 00O0J0YEK aTOMOB MEpPBBIX 20 XUMHUUYECKHX 3JIEMEHTOB
Ilepuognueckoii cucremsl 1. . MenneneeBa. XapakTepuCTHKA XUMUYECKOT0 3JIEMEHTA I10 €ro nojoxeHnuto B [lepuonnueckoit cucreme J[. . Menneneena.

3akonomepHocmu usMeHeHUs CEOUCME DNeMEHMO8 MANbIX NePU0008 U 2IA6HbIX NOOSPYNN, 6 3ABUCUMOCMU OM AMOMHO20 (NOPAOK0B8020) HOMEPA



3uauenue Ilepuoouueckoeo s3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX dNeMEHMO8 O pazeumusi Hayku u npakmuxu. /[. M. Menoenees — yuénulii u
2PaANCOAHUH.
Xumnueckas cBs3b. KoBaneHnTHast (OIsipHast U HEMOJSPHAs) CBSA3b. DIeKMpPOOmpuyamenbHoCms amomos Xumuieckux snemenmos. VIonHas CBs3b.
Crenenb okucneHusi. OKUCIUTETHPHO-BOCCTAHOBUTEIbHBIC peakiuu. [Iporiecchl OKMCIEHUST M BOCCTaHOBJICHUST. OKHCIUTETN U BOCCTAHOBUTEIH.
XUMUYECKUH DKCIEPUMEHT: M3y4eHHEe OOpas3IloB BEMIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE THIPOKCHIA IIMHKA C PAaCTBOPAMHU KHCIOT M
HIieNoYeit; MpOBEJACHHUE OMBITOB, HIUTFOCTPUPYIOLIUX MTPUMEPHI OKUCITHTETFHO-BOCCTAHOBUTEIBHBIX PEeaKIHi (TOpEHHE, PeaKIuK Pa3IoKeHHs, COSAMHEHNUS).

MesxknpeaMeTHbIe CBA3H

Peann3au1/151 MCKITPECAMCTHBIX cBsI3eil npu HU3y4CHUU XHMHUHU B 8 Kitacce OCYIICCTBIIAICTCA YCPC3 HCIIOJIB30BAHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaKk U HOHHTI/Iﬁ, ABJIIIOINUXCSA CUCTEMHBIMU TJIA OTACJIIBHBIX MPEAMCETOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.

OO01mre ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAyYHBIH (DakT, TUIOTE3a, TEOPHS, 3aKOH, aHAJIM3, CHHTE3, KiIacCU(UKAIMs, EPUOJANIHOCTh, HAOIIOICHHE,
9KCIICPUMCHT, MOACIIMPOBAHUC, UBMCPCHUC, MOACIIb, SIBJICHUC.

®duznka: Marepus, aToM, JJICKTPOH, TPOTOH, HEHTPOH, UOH, HYKIU, U30TOIbI, PaTHOaKTHBHOCTh, MOJICKYIIA, YJICKTPUISCKUN 3apsi]l, BEIICCTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, (PU3NYECKHUE BETMUMHBI, CIMHUIIBI U3MEPEHUsI, KOCMOC, IIaHeThl, 3BE3/1b1, CoIHIIE.

Buonorus: porocunres, neixanue, 6uochepa.

I'eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOITaeMble, TOILTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXuMu4eckasi peakius

ITepuoanueckuii 3akoH. [leproanueckas cucrema xumudeckux 3iaeMeHToB J[. . MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTHA B U3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIMsl, KaJblUs U UX COCAUHEHUN B COOTBETCTBUHU C MOJOKEHHMEM 3jeMeHTOB B Ilepumomuyeckoi cucreme u
CTPOEHUEM HX aTOMOB.

CTpoeHue BeliecTBa: BUAbl XMMUUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3ABUCUMOCHb CEOUCME Beujecmed Om Mmund KpUucmaiiuieckou
PeuémKu U 8U0a XUMUYECKOU CBS3UL.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB (MEXIyHapOJHAs W TPUBHAIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K
Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCAMHEHUM, TeHETUYECKasl CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XuMu4ecKux peakluid Mo pa3IuyHbIM MPU3HAKaM (IO YUCIY M COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 deK Ty,
M0 M3MEHEHUIO CTETCHEH OKUCICHUS XMMHYECKHUX AJIEMEHTOB, MO 00pamumocmu, O YYACMUl0 Kamaiuzamopa). JK30- U IHIOTCPMHUYECKUE PEaKIIUu.
Tepmoxumuueckue ypasHeHusl.

Iouamue o cxkopocmu xumuudeckou peaxyuu. llowamue 06 obpamumviX U HeoOpaMUMbBIX Xumuueckux peaxyusx. Ilowamue o 2omoceHHbIX U
eemepoeennvlx peakyusx. Iouamue o xumuueckom pasnosecuu. Cmeujenue Xumuieckoeo pagHosecus. Paxmopul, enusowue Ha CKOPOCmMy XUMUYECKOU PeaKyuu
U NONIOMHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMH, JJICKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocCTaBleHHE YpaBHEHUH
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMH C MCIIOJL30BAHUEM METO/IA AJIEKTPOHHOro OanaHca.

Teopust 3IEKTPOIUTUYECKON AUCCOLMALUM. DJIEKTPOIUTHYECKAs TUCCOUUALMA. DJIEKTPOJMThI M HEINEKTPOJUThl. KaThoHbI, aHUOHBI. Mexanusm
ouccoyuayuu eujecma ¢ pa3iuyHbIMU GUOAMU Xumuyeckol ceasu. [lonamue o cmenenu ouccoyuayuu. CUIBHBIEC U CIa0bIe IIEKTPOIUTHIL.

Peakiium moHHOrO OOMEHa. YCIOBUSI NMPOTEKAHWS PEAKUUWH MOHHOrO oOMeHa a0 KoHna. IlomHble W COKpaméHHbIE MOHHBIE YPaBHEHHUS DPEaKLUi.
XUMHYECKHE CBOMCTBA KUCIOT, OCHOBAHUHM M COJICH B CBETE MPEICTaBICHUNU 00 AIEKTPOIUTHYECKON nucconnanuu. Cpena pactBopa. KadecTBeHHbIE peakiuu
Ha KaTUOHBI M aHUOHBI: XJIOPHUI-, OpOMUI-, HOIUI-, CyIb]aT-, KapOoHaT-, cCUIUKaT-, pocdar- aHMOHBI; THAPOKCHUI-UOHBI; KATHOHBI aMMOHHUS, MAarHUs, KaJIbIIHS,
aTrOMUHHUS, kene3a (2+) u (3+), menu (2+), HMHKA, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOpaXx.



XUMHUYECKUH SKCIEPUMEHT: 03HAKOMJICHHE C MOJCISIMU KPUCTAUTMIECKUX PEHIETOK HEOPTaHUIECKUX BEIIECTB — METAUIOB U HeMeTauioB (rpadura u
anMasa), CIOXKHBIX BEIIEeCTB (XJIOpHIAa HATpHs); HCCIENIOBaHHE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOH pEakIMM OT BO3JCHCTBUS Pa3IUYHBIX (HAKTOPOB;
MCCJIEJIOBAHUE AJIEKTPOIIPOBOJHOCTU PAaCTBOPOB BELIECTB, MpOLIECCa JUCCOLMALMN KUCIIOT, IIEI0Yed U cojiel (BO3MOXKHO HCIIOJb30BaHME BUJEOMATEPHAIIOB);
MIPOBENICHNE OIBITOB, MIUTIOCTPUPYIOUINX MPU3HAKH TMPOTEKAaHHUS PEaKnuii MOHHOTO oOMeHa (00pa3oBaHUE OCallKa, BRIJICICHUE Ta3a, 00pa30BaHME BOJBI); OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUi (FOpeHHe, peakiuu Pa3JIoKEeHUs, COCIMHEHUs); paclo3HaBaHHE HEOPraHWYECKUX
BEILECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIIMI HAa MOHBI; PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/au.

HemeTanibl 4 X coeUHEHUS

OO0mrast xapakTepucTHKa rainoreHoB. OCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u (pu3ndeckue CBOMCTBA IP OCTHIX
BEIIECTB — TaJloOreHoB. XHMMHUYECKHE CBOWCTBa Ha TMpHMEpe XJopa (B3aWMOIEHCTBHE C MeTaUlaMH, HEMETaUIaMH — BOJOPOIOM H KHCIOpPOIOM,
wenoyamu). Xnoposoaopoa. ComnsHas KUCIOTa, XMMHYECKUE CBOWCTBA, noiyyeHue, IpUMeHeHue. /eticmaue x1o0pa u Xiopogooopooa HA OP2anu3M 4elosexda.
Baxuelimme Xmopuasl U UX HAXO0XKAEHUE B IPUPO/IE.

Oo6mas xapakrepucTtruka meMeHToB VIA-rpynmer. OCOOEHHOCTH CTPOSHHS aTOMOB KHCIIOPOJIa M Cepbl. XapaKTePHbIE CTETIEHN OKHUCIICHUSI.

Crtpoenue u ¢pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U Cepbl. AJIOTPOITHbIE MOAU(HUKAIIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOWMCTBA
cepsl (B3aUMOJICUCTBUE C HeMemalamy — BOAOPOIOM U KUCIOPOAOM, METAJUIAMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoli Kucromamu). CepoBOIOPO:
cTpoeHue, hu3nyecKre 1 XUMUIECKHE CBOWCTBA (KUCIOTHBIE 1 BOCCTAHOBUTENIbHBIE CBOKCTBA). OKCHIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUIO0B. CepHas
KHciaoTa: (u3nueckue U XMMUYeckue cBoiicTBa (obmue u crenudpuyeckue). Conu cepHOM KUCIOTHI, KaueCcTBEHHas peakius Ha cyiabdar-uoH. CepHucTas
KUCTIOTa. XumuyecKkue peaxkyuu, iexcaujue 8 0CHO8e NPOMbLULIEHHO20 CROcoOa NoydeHus cepHoll kuciomsl. HaxoxaeHue cepbl U €€ COeUHEHH B MPUPOJIE.
[IpumeneHme cepbl U ee COSAMHEHUH B OBITY U B IIPOMBIIIJICHHOCTU. XuMuyeckoe 3azpsa3HeHue oKpyxcaruell cpeobl coeOUHEeHUAMU cepbl (KUCTOmHble 00HCOU,
3aepsazHeHue 6030YXa U 6000EM08), CHOCOObL €20 NPedOMBPAUEHUSL.

O6m1as xapakTepucTka 31eMeHToB VA-rpynmnbsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB a30Ta U Gocdopa, XapaKTepHbIe CTEIIEHN OKUCICHHUS.

A30T, pactipocTpaHeHue B mpupozae, GU3nYeckue 1 XUMUIEeCKHe CBOWCTBA (B3aMMO/ICHCTBHE C METAJUIAMU ¥ HEMETAJUTAMHU - KHCIOPOJOM M BOZOPOIOM).
Kpyrosoport azora B npupoge. AMMHAaK: GU3NYECKUE U XUMHUECKHE CBONCTBA (OKHCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOIO PacTBOPA), HoIyYeHUe U IPUMEHEHHE.
Conu aMMOHHSI: cOCTaB, (pU3NYECKHEe U XMMHYECKHUE CBOMCTBA (pa3ioKeHHe, B3aNMOCHCTBHIE CO IeI0YaMu), TpuMeHeHne. KauecTBeHHas peakius Ha HOHbBI
aMMOHHUS. A30THasi KHCIIOTa, €€ (PU3MYecKne W XUMUYECKHe CBOWCTBA (00mue u crnenududeckue), noayuerue. Hutparsl (paznoxkeHue). A30TUCTasl KHUCIIOTA.
Hcnonp30BaHME HUTPATOB U COJIEH aMMOHHUS B KauecTBE MHUHEpAIbHBIX YHOOpEeHUN. Xumuueckoe 3azpsazneHue okpydcaoujeli cpedbl COeOUHEeHUsMU a3oma
(kucnomusie 002cou, 3a2psa3HeHue 8030yxa, no48bl U 6000EMO8).

®Dochop, anromponnvie moougpuxkayuu ¢ocghopa, ¢uzndeckne W XUMHUYECKHE CBOWCTBA (B3aMMOIEHCTBHE C METaUlaMH, HEMeTaulaMH,
KOHYEeHMpPUpoBaunHviMu azomuou u ceprou kucromamu). Oxeun docdopa (V), oprodochopHas kuciaora: GU3NIECKUE U XUMHUYECKHUE CBOKMCTBA, NOJVUEHUE.
Ilonamue o munepanvnvix yoobpenusax: Humpamvl u gocgamol. [lonamue o komnaexcuvix yooopenusx. OO XapaKTepUCTUKA 3J€MEHTOB |V A-rpymnimsl.
OCOOEHHOCTH CTPOEHHsI aTOMOB YIjepoja M KpeMHHs. BaJeHTHOCTh M XapakTepHbIE CTENEHM OKHCIEHHS aTOMOB Yrjieponaa M KpeMHus. PacmpoctpaHeHue
yriaepona B MpUPOJIe, XapaKTEPHbIE CTENIEHU OKUCICHUSI.

VYrnepon, amnorpornHbie Monudpukanuu (rpadur, aamaz), GU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C METaJIaMH,
HEMETAIIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoll kucromamu). AncopOuus. Kpyrosopot yriaepoaa B mpupozae. Okcuabl yriaeposa, ux ¢pusndeckue u
XUMHUYECKHE CBOMCTBA, MOTyYeHNE U TPUMEHEHHUE, JCHCTBUE Ha OpPTraHU3M YelIOBeKa. JKolocuyecKue npoobiemsl, ceéazannvie ¢ okcuoom yenepooa(lV), eunomesa
27100anNbHO20 NOMenieHUs KIumMama, napHukogulil d¢pgexm. YTonbHas KUCIOTa U €€ CONH, uX (PU3NUecKue U XUMUUYECKUE CBOICTBA, noIyueHue u npumMeHeHue.
KauecTBenHnas peaxiust Ha KapOoHAT-HOHBI. Vcnonbp30BaHne KapOOHATOB B OBITY, MEJMIIMHE, IPOMBIIIIEHHOCTH U CEITLCKOM XO3SHCTBE.

O6mmue npeacrasieHust 00 0COOEHHOCTSX COCTaBa U CTPOCHUSI OpraHMYECKUX COeTMHEHUH yriepoa (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHoJIa, YKCYCHON
KUCIOTBL. Mx cocmas u xumuyeckoe cmpoenue. Knaccugurxayus opeanuueckux eewjecme. IloHsTHE 0 OMONOTMYECKH Ba)KHBIX BEILIECTBAX: JKHMpax, OenKax,
YIJIEBOIaX — U MX POJIU B JKU3HU YeJoBeKa. MamepuanibHoe eOuHCmeo OpeaHudeckux U HeopeaHuyeckux coeOuHeHul.



Kpemuuii, ero ¢usudyeckne m XMMHYECKUE CBOMCTBA (Ha TpHMEpPE B3aMMOICHCTBHS C METAUIAaMH W HEMETALIAMH), Hoy4eHue u TPUMEHEHHE.
Coeounenus kpemuus 6 npupooe. Oouwue npedcmasnenus 06 oxcuode kpemuusa(1\V) u kpemnuesou xucrome. Cunuxamol, huzuueckue u xumuiecxkue ceolucmad,
noxyuenue u NpuMeHenue 6 Obimy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, JIeKMPOHHOU, cmpoumenvhol u op.). Badxcueuwue cmpoumenvbHble Mamepuaibi:
Kepamuka, cmekio, yemenm, Oemon, scenezooemoH. [lpobnemvr 6e30nacno2o ucnonb308anUs CMPOUMeNbHbIX MAMePUaios 8 NO8CEOHEEHOU HCUZHUL.

XUMHYECKUN DKCIIEPUMEHT: M3y4eHHE OOpaslloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISHON KHCIOTHI, MPOBEJEHNE KAueCTBEHHBIX pEaKIuil Ha
XJIOPUJI-MOHBI U HAOMIOJIeHNEe TMPHU3HAKOB WX MPOTEKAHUS, OIBITHL, OTpakaroiue (U3MYeckrne U XMMUYECKHE CBOWCTBA TaJOTEHOB U HMX COCIUHEHUH
(BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMy XJIOPUAO0B (TajJOr€HN/I0B); O3HAKOMIIEHHUE ¢ 00pa3liaMH Cephl U €€ COCTUHEHUSIMU
(BO3MOXKHO HCIIONb30BAHUE BHUJICOMATEPUANIOB); HAONIOJEHHE Mpolecca OOYIIMBaHUS caxapa MOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
M3YYCHHE XMMHYECKHX CBOMCTB pa30aBIEHHOW CEpHOW KHCIOTHI, MPOBEICHHE KAaYeCTBEHHOW peakluud Ha Cynb(paT-HOH W HaONIOJCHHE MpH3HAKa e&
MPOTEKAHUS; O3HAKOMJICHHE C (PU3MYECKUMHU CBOWCTBAMH a30Ta, ¢ocopa U WX COCAUHEHUN (BO3ZMOXKHO HCIIOIH30BAHUE BHUIEOMATEPHATIOB), OOpas3amu
a30THBIX U QocOopHBIX ynoOpeHuil; moaydyeHne aMMUaka U U3y4eHHe ero CBOWCTB; NMPOBEACHHE KaueCTBEHHBIX peaklUui Ha MOH aMMOHUS U ¢oc (paT-uoH U
W3Y4YCHHE MPU3HAKOB MX IMPOTEKaHMS, B3aUMOJICHCTBUE KOHI[EHTPUPOBAHHOW a30THON KHCIOTHI C MeIbl0 (BO3MOXXHO HCIIONB30BAHUE BUCOMATEPUAIIOB);
U3YYCHHE MOJIENICH KPUCTAIUTMUECKHUX PEMIETOK aliMasa, rpaduTa; 03HAKOMJICHHE C TIPOI[ECCOM aICOPOIMH paCTBOPEHHBIX BEIIECTB AKTUBUPOBAH HBIM YTIIEM U
YCTPOMCTBOM IMPOTHUBOrasa; MOIYYEHUE YIIIEKUCIOro ra3a W M3y4YeHHE €ro CBOWCTB; MPOBEJCHHE KAUeCTBEHHBIX peaklMil Ha KapOOHAT- U CHIIMKAT-MOHBI
U U3y4CHUE TMPU3HAKOB HMX MPOTEKAHUsS;, O3HAKOMIIEHHWE C MPOAYKLIHEH CUIMKATHOM MPOMBIIIJICHHOCTH; PEUICHHE IKCIEePHUMEHTANBHBIX 337ad MO0 TeMe
«BaxxHelre HEMETAIUTBI U UX COCIUHEHUS.

MeTaJiibl M X COeTMHEHUS

OO0mmas XapakTepUCTUKA XUMUYECKAX JJIEMEHTOB — METAJIOB Ha OCHOBAHHWH WX IOJOKEHUS B [lepHOIUYecKoil chcTeMe XHMMHYECKUX JJICMCHTOB
. . MenneneeBa u ctpoeHus: atoMoB. CTpoeHue MeTaiyioB. MeTtajindyeckasi CBsI3b U METaJUIMYECKasd KPUCTAUIMYECKasi PEIIETKA. DJIEKTPOXUMUUECKUIN Pl
HanpsDKeHU MeTauioB. OU3NYecKue U XUMUYECKUE CBOMCTBA METAIIIOB (B3aUMOACHCTBUE C KHCIOPOJOM, BOJOH, Kucaotamu). Odwue cnocobwl noaydenus
memannos. [lonsamue o Koppo3uu mMemanios, 0CHO8HbIE CNOCOObL 3aujumsl ux om Kopposuu. Cniagvl (cmanv, Yyy2yH, 010paATOMUNULL, OPOH3aA) U UX NPUMEHEHUe
8 ObIMY U NPOMBLULIEHHOCTIU.

[[{enounbie MeTaibl: monoxkenue B Ilepuoguueckoit cucreme xumuueckux 3rmeMeHToB /. 1. MenneneeBa; crpoenrie atomoB. HaxoxaeHue B mpupoze.
®dusnyueckre U XUMUYECKHUE CBOWCTBa (Ha mpumepe Hatpus M Kaiusi). OKCHIbI U TUAPOKCUILI HaTpus U Kaius. [I[puMEeHEHHE WIETOYHBIX METAJIOB U HX
COCTUHEHUH.

[[{enouHO3eMeNnbHBIE METAJUIBI MATHUM M KaJlbLIMid: ToJokeHue B [lepuoanueckoii cucreme xumudeckux snemeHToB . M. MenpaeneeBa; ctpoeHue ux
aTOMOB; HaXOXJAeHHE B mpupone. Ousznyueckre U XUMUYECKHE CBOMCTBA MarHusa W Kainplus. Bakueimme coequHEHUs Kaiablus (OKCUI, THAPOKCHUJ, COJIN).
Kécmkocmub 600bl u cnocobwl e€ ycmpaHenus.

Amromunuit: nonoxxkenue B Ilepmommueckoit cucreme xummueckux snemeHToB [ 1. MenzaeneeBa; cTpoeHHEe aToMa; HaXOXKICHHE B TPUPOJE.
Ou3nyecKue U XUMUIECKHUE CBOMCTBA amoMUHUsA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUS.

Kenezo: monoxenue B [lepuognyeckoi cucreme xumuieckux sineMenToB [. . MenzeneeBa; CTpoeHUE aToMa; HaXOXKIECHHUE B Ipupoae. Pu3ndeckue u
XUMHYECKHE CBOICTBA Kene3a (B3auMOJICHCTBUE C MeTalllaMu, KUCIIOTaMH U consiMu ). Oxcuabl, ruapokcusl u comu xxenesa( 1) u sxenesa(lll): coctas, cBoiicTBa
U NOJyYeHue.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METAJIOB M CIUIABOB, WX (PU3WYECKUMH CBONCTBAMHU; H3YYCHHE PE3YyJIbTATOB KOPPO3HH
METAJIIOB (BO3MOXHO HCIOJb30BaHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHAA KalbIMS M HATpUs C BOIOM (BO3ZMOXKHO HCIOJIb30BAHHE
BHJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB MKECTKON BOJIBI; MPOIIECCa TOPEHUS JKeje3a B KUCIopo/ie (BO3MOKHO UCIOIb30BaHUE BUIEOMATEPUAIIOB); TP U3HAKOB
MIPOTEKaHUsI KAUECTBEHHBIX PEaKIuii Ha MOHBI (MAarHus, Kaabllus, aATFOMUHUA, HKa, kene3a( ) u sxeneza(lll), mequ(l1)); HaGnaroneHne u onrcaHue MPOIECCOB
OKpallIMBaHUs TJIAMEHU MOHAMU HATPHsl, Kallus U KaJbIUs (BO3MOXHO MCIOJB30BaHUE BUJCOMATEPUATIOB); UCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMHUHUS ¥ TUAPOKCHIA IIUTHKA; pelIeHUE SKCIIEPUMEHTAILHBIX 337124 M0 TeMe «BakHelIe MeTalTbl U UX COSIUH CHUS.



Xumus u okpyyrcaowan cpeoa

Hoesvie mamepuanvi u mexnonoeuu. Bewecmea u mamepuanvi 8 nogceOHegHOU HcUuzHu yenoseka. Xumus u 300poeve. besonacHoe ucnonvzosanue
gewecme u xumuyeckux peakyuti 6 ovimy. Ilepeas nomowsp npu xumuueckux odxcozax u ompasneHusx. OCHO8bl IKONOSUUECKOU 2pamomHuocmu. Xumuueckoe
3aeps3Henue oKpyxcarouell cpeodsl (npedeivbHasn oonycmumas konyenmpayus eewecms — I/[K). Ponv xumuu @ pewieHuu 9K0102uteckux npooiem.

IIpupoonvle ucmounuku yene8o00po0oos (y2oib, npupoousiil 2as, Heghms), NPOOYKMbl UX NEPEpabOmMKU, UX POlb 8 ObLMY U NPOMBIUULIEHHOCTU.

Xumuueckuii IKCHepUMenm: uzyueHue 0opasyos Mamepuanos (Cmekio, Cniagbl Memanios, NOIUMEPHbLE MAMEPUAIIbl).

MesxknpeaMeTHbIe CBA3H

Peanuzaius MexXnpeIMEeTHBIX CBS3eH MpU M3YyYEeHUH XHUMHH B 9 KJlacce OCYILECTBIISIETCS 4Yepe3 MCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATHM, TaK U IMOHATUH, ABJISIIOIIUXCS CUCTEMHBIMU I OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mmue ecTecTBEeHHO-HAYYHBIC TOHATHS: HAyYHBIH (PaKkT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIW3, CHHTE3, KJIacCU(UKALUS, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIICPUMCHT, MOACIUPOBAHUEC, USMEPECHUEC, MOJICIIb, SIBJICHUC, HapHHKOBBIﬁ 3(1)(1)GKT, TEXHOJIOTUA, MaTCpHUaJibl.

®du3nka: marepusi, aToMm, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJ, M30TOMNbL, PaJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUI 3apsiji, TPOBOJAHHUKH,
MOJTYIPOBOJHHUKH, AUIIEKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, ra3, pacTBOp, PACTBOPUMOCTh, KPHUCTAILTMYECKAs
peméTKa, CruIaBbl, GU3NIECKUE BETMYUHBI, €IUHUIIBI U3MEPEHHUSI, KOCMUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/TbI, COTTHIIE.

buonorus: ¢porocunres, apixanue, buocdepa, FIKOCUCTEMa, MUHEPATIbHBIEC YI0OPEHUS, MUKPOAJIEMEHThI, MAaKPOIJIEMEHTHI, MIUTATEIIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIE UCKOMAEMbIE, TOIUTUBO, BOAHBIE PECYPCHI.

Beino/iHeHHe IPAKTHYECKHUX PadoT

[Ipu npoBeaeHNN MPAaKTUUECKOM pabOTHI Ka)/Iblii €e dTarn BhIIoNHAeTcs o0ydaromumucs ¢ 3I1P Bmecte ¢ yuntenem u mnoj ero pykosoacrsom. Ha nocke
00s13aTeIbHO BBIBEIIMBAIOTCS MIpaBUJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIINE JaHHOMY BUAY pabOThI, JaeTcs MpaBUiIbHAsI 3auch GOPMYJ U yKa3bIBAeTCS
Henp npoBeaeHus pabothl. Ilpu HeoOXoAMMOCTH HaeTcsi BU3yalbHBIH QJITOPUTM BBINOJHEHHS 33JaHus. JTO CHOCOOCTBYET OCO3HAHUIO OOYYarOUIMMHUCA
BBIIIOJIHAEMBIX JCUCTBUH U IIOJIy4EHHOI'O pe3yibTaTa.

IIpMepHBbIe KOHTPOJIBHO-U3MeEPUTE/IbHbIE MATEPHAJIBI IO XHMHH

Jlist opranu3aiyy MpoBepKH, yueTa U KOHTPOJIsSI 3HAHUN 00YJaroLMXCsl IO MPEAMETY MPeayCMOTPEHbl KOHTPOJIbHBIE pabOThI, CAMOCTOSATENbHbIE PaboThI,
3aueThl, IpaKTHUecKue paboThl, TecTupoBaHue. OJHUM U3 METOJI0B KOHTPOJIS pe3yabTaToB 00yueHus ooydaromuxcs ¢ [P sBiserca MeTon moJuBapuaTUBHOT O
9KCIPECC-TECTUPOBAHUS C KOHCTPYMPYEMBbIMU OTBeTaMH. Ero OTIMYMTENbHBIMHU YepTaMM SBIISIOTCS ONEPAaTUBHOCTb, BBICOKAs CTENEHb WHAWBUIYyaJIN3alluU
3HaHUH, CPABHUTEIIBHO MaJIbl€ 3aTPaThl BpEMEHU U TPY/a Ha IPOBEPKY OTBETOB OOYUYAIOIIUXCS.

Jus obydatonuxcsi ¢ 3I1P Bo3MOkHO m3MeHEeHHEe (POPMYITHUPOBKM 3alaHU Ha «IIOMIArOBYIO», aJanTalys IpeaiaraéMoro o0y4aromeMycsi TECTOBOTO
(KOHTPOJIBHO-OLIEHOYHOI'0) MaTepHualia: MCIOIb30BaHUE YCTHBIX U MUCHMEHHBIX MHCTPYKLUMH, YIPOLICHHE [UIMHHBIX CIOXKHBIX (POPMYJIUPOBOK HHCTPYKIUH,
peleHne ¢ ONopoil Ha alropuT™, 00pasel, UCIOIb30BaHHE CIPABOYHON MH(OpMAIIH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJJIMETA «XUMUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHN A

B menom pesynbrarel ocBoeHus oOyuaromumucs ¢ 3[IP ydeObHoro mpeamera «XuMus» JIOJDKHBI COBIAAATh C pe3yJbTaTaMd NMPUMEPHON padoueid
porpaMMbl OCHOBHOT'O 00111eT0 00pazoBanus. Hanbonee 3HaYMMBbIMU SIBISIOTCS



JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIHSI K 00YUEHUIO U IIeICHATIPABICHHON MTO3HABATEILHON e TeIbHOCTH;

YCTaHOBKA Ha OCMBICJICHUC JINYHOI'O OIIbITA, Ha6HIOHeHHﬁ 3a XUMHUYCCKUMU SKCIICPUMCHTAMU

OpHUCHTAIMd Ha IpaBUJia HWHIAUBHUAYAJIBHOT'O W KOJIJICKTUBHOI'O 0e30macHoro MMOBCACHUA IIpU B3aPIMO)ICI\/JICTBI/II/I C XUMHUYCCKHMHU BCUIICCTBAMU U
COCIMHEHUSIMH,

MPAKTHYECKOe M3Y4YeHHE Mpodeccuii U TpyAa pa3lIuYHOrO pojia, B TOM YHUCIIE Ha OCHOBE MPUMEHEHUS M3y4aeMOro MPEeIMETHOro 3HaHUs (Hampumep,
7a00paHT XUMHUYECKOT O aHAIIN3A);

YBOKEHHE K TPYY U Pe3yJIbTaTaM TPYAOBOH JNESITEITHHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TMOCTPOCHHUIO JalbHEWIeH WHAWBHIYAIbHOW TPACKTOPHH OOpa3OBaHUs Ha OCHOBE OPUEHTUPOBKH B MHUpe mpodeccuil u
poQecCHOHANBHBIX MPEANOYTEHIH, YBAXUTEIHHOTO OTHOIICHUS K TPYIY;

OCO3HaHUE CBOETO IMOBEACHUS C TOUYKU 3PEHUS OMACHOCTH WJIH OE30MACHOCTH ISl ce0sl WK JIJISl OKPYKAIOTINX;

OCHOBBI 3KOJIOTHYECKON KYJIbTYPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHMYECKOrO MBIIIJICHUS, MPUOOPETEHUE OMbITa IKOJOTHYECKU
OPHGHTPIpOBaHHOI\/JI HpaKTquCKOﬁ ACATCIIBHOCTU B ) KU3HCHHBIX CUTYallUAX;

OCO3HAHHUE TIOCIICJICTBUN M HENMPUATHE BPEIHBIX MPHUBBIYCK (YNOTPEOICHHUs aIKOroJisi, HAPKOTHKOB, KypeHHsI) M UHBIX (opM Bpeda Aisi PU3NIECKOro u
MICUXUYECKOTO 37]0POBbS;

IIPUHATHC peH_ICHI/Iﬁ B JKU3HEHHOHU CUTyallMd Ha OCHOBC IICPCHOCA IMOJYUCHHBIX B XOOC O6YLIGHI/ISI 3HaHUU B AKTYAJIbHYIO CUTYAllUI0, BOCIIOJHATH
nebunut nHGOpMaInN;

TOTOBHOCTh OTOMPATh U UCIIOJIb30BaTh HY)KHYIO HH()OPMAIIHIO B COOTBETCTBUU C KOHTEKCTOM JKU3HEHHOW CHTYaIlUH.

METAINPEAMETHBIE PE3YJBTATHBI

Osnadenue ynugepcaibHoIMu y4eOHbIMU NOZHAGAM ETbHBIMU OCUICH BUAMU:

BBISIBJIATH IPUYUHBI U CIEACTBUS MIPOCTHIX XUMUYECKHUX SBJICHUI;

OCYIIECTBIISITh CPAaBHEHHUE, KIIACCU(PUKAIIUIO XMMHUYECKIX BEIIECTB 1O 33/IaHHBIM OCHOBAHUSIM U KPUTEPHSM IS YKa3aHHBIX JIOTUYECKUX OTEPAIIHii;

CTPOHTD JIOTUYECKOE CYKJECHHUE MOCIIe MPEeIBAPUTEIBHOI0 aHaN3a, BKIIOYAIOIIee YCTAHOBICHUE TPUUYUHHO-CIICICTBEHHBIX CBSI3EH;

BBISBJIATH Ie(UIIMTHI MH(DOpMAIIUH, TaHHBIX, HEOOXOAUMBIX JUTsI PEIICHHSI IOCTABICHHOM 3a/1a4H;

peodpa3zoBbIBaTh UHPOPMALIMIO U3 OJHOrO BUJA B IpYroi (TabauIly B TEKCT U IIp.);

CO3/1aBaTh, IPUMEHSATH U NTPEoOPa30BhIBATh 3HAKW U CUMBOJIBI, MOJICIH U CXEMBI JUIsl peIICHUs YYCOHBIX M TIO3HABATEIBHBIX 33/1a4 C ITOMOIIBIO MTeAarora,

C TIOMOIIBIO TIearora MPOBOAUTh XUMHYECKUN OMBIT, HECIOXKHBINH IKCIEPUMEHT, JJIsi YCTAHOBJCHHS OCOOCHHOCTEW O0BeKTa M3y4YeHHS, MPUINHHO-
CJICICTBEHHBIX CBA3EH M 3aBHCUMOCTEH OOBEKTOB MEXKIY COOOM;

C TIOMOIIIBIO TT€JIarora WM CaMOCTOSATEIBLHO (OPMYITUPOBATH 0OOOIIECHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEICHHOT O HAOIIOICHUS, OIIbITA;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTUE XUMUYECKUX MPOLECCOB U UX MOCIIEICTBHUS;

MCKaTh WJIK OTOMpaTh HH(OPMAIUIO WM JaHHBIC U3 UCTOYHUKOB C YUETOM IMPEIIOKEHHON YIeOHOU 3a/1aui U 3aIaHHBIX KPUTEPUEB.

Osnaoenue yHuGepcaIbHoIMU YUeOHBIMU KOMMYHUKAMUGHBIMU OCUICHIGUAMU:

OpPTraHMU30BBIBATh y4eOHOE B3aUMOJICHCTBHE B TpyMIe (ONPEeAesTh OOIIe eI, PaCIPeaeNaTh POIH, JOTOBAPUBATHCS JPYT C APYTOM H T. 11.).

C TOMOIIBIO TENarora WM CaMOCTOSATEIbHO COCTaBIATH YCTHBIE W MHCHBMEHHBIE TEKCTHl C HCIOJIB30BAHHEM WJUTIOCTPATHBHBIX MaTepHUAJIOB st
BBICTYIUICHUS TIEpe] ayTUTOPUEH;

OpPTraHMU30BBIBATh YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JACATEIHHOCTh C YUUTEIEM U CBEPCTHUKAMHU; padOTaTh MHAUBUAYAIBHO U B TPYIIE: HAXOAUTh
of0IIee pemreHrne M paspeniath KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3WIMN M ydeTa WHTEpecoB; (OPMYyIUPOBATH, apI'yMEHTUPOBATH U OTCTAUBATh CBOE
MHEHHE;

OLIGHMBATh Ka4€CTBO CBOET0 BKJIJa B OOIIUI MPOIYKT, IPUHUMATH U Pa3AesiTh OTBETCTBEHHOCTh U MPOSIBISITH TOTOBHOCTH K MPEIOCTABICH U0 OTYETa



nepes rpymmon.

Osn1adenue yHusepcaibHblMu yY4eOHbIMU PECYIAMUCHBIMU 0CUICI BUAMU:

O0HapyXHBaTh U POPMYINPOBATH YUeOHYIO IIPOOIEMy, ONPEACTATh Lelb YUeOHOM NesITeNbHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJIS, CAMOOLIEHKH, HPHUHATHS PELUICHUH U OCYIIECTBIEHUS OCO3HAHHOIO BbIOOpa B Y4eOHOM M IO3HaBaTENbH Oi
JESITEIbHOCTH;

COOTHOCUTBH CBOM [JEHCTBHUS C IJIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJb CBOEH AEATENBHOCTH B IPOLECCE JOCTHKEHUS pe3yibTaTa,
OIpENENATh CIOCOObI JAEUCTBUN B paMKax MPEAJOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JEHCTBHS B COOTBETCTBMM C H3MEHSIOLIEHCS
CUTYallUeH;

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUU U IIpeJylaraTh IUIaH €€ N3MEHEHNUS;

NpEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IPH PEIICHUH y4eOHOW 3a1auH;

IOHUMATh NPHUYMHBL, 110 KOTOPBIM HE ObUI JIOCTUTHYT TpeOyeMblil pe3yibTaT IesTeNbHOCTH, ONpPENeNsITh MO3UTHBHBIE M3MEHEHUs W HalpaBJIeHus,
Tpebyroliye AaabHene padoTsl,

OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €F0 MHEHHUIO.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO O00S3aTEIBHOTO COJACPXKAHUSA, YCTAHOBJICHHOTO MAaHHOW NpHUMEpPHOM paboueil mporpammoi,
BBIICJISIIOT: Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI NeHCTBUH, crienuduyeckue uisi yueOHOro rnpeamera «XuMHs, BUABI 1€ATEIbHOCTH M0 MOJIyYeHUIO HOBOTO
3HAHMSI, €ro HHTEepPIpeTaluu, IpeoOpa3OBaHHUIO U MPUMEHEHHIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYaIUsAX:

. MIPE/ICTABJICHUE O 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHUM TTPUPOJIbI, TOHUMaHUE O0BEKTUBHOM 3HAYMMOCTH OCHOB XMMUYECKON HAYKH Kak
00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTYypbl U MPAKTUUYECKOW JAEATEIbHOCTH YEIOBEKAa B YCIOBUSX COBPEMEHHOIO OOIECTBa;
MOHUMAaHHE MECTa XUMHUH CPEH JPYTHX €CTECTBEHHBIX HAYK;

. BJIQJICHUE OCHOBAaMU TMOHATHIHOTO arfapaTa U CUMBOJIMYECKOTO SA3bIKa XUMHH ISl COCTABJICHHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB, YPaBHECHUM
XUMUYECKUX pPEaKIui (C Omopoil Ha aaropuTM ydeOHBIX ICHCTBHUI); BIaJcHHE OoCHOBaMHU XuMmuueckoir HomeHKIaTypbl (IUPAC u TpuBHaIbHOW) U yMEHHUE
UCIIONIB30BaTh €€ ISl pelleHus] y4eOHO-03HABATEIbHBIX 3a/1a4 C TIOMOIIBIO YUYHTENs; YMEHUE HCIONIh30BaTh MOJETH JUIsl OOBSICHEHUS CTPOCHHSI aTOMOB U
MOJIEKYJI TIO aJITOPUTMY C OIOPOU Ha OMPEICTICHUS;

. MPEJICTaBICHUE O CUCTEME XUMUYECKUX 3HAHUW U YMEHHE C TIOMOIIbIO YUUTENs MPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHUU U YCTAaHOBIEHUS
B3aMIMOCBSI3CH MEXKy M3yUYEHHBIM MATEPUAIIOM W TPHU IMOJYYECHUU HOBBIX 3HAHWU, a TAaK)KE B IMPOIECCE BHINIONHEHUS y4eOHBIX 3aJaHUil U mpHu pabore ¢
MCTOYHUKAMHU XUMUYECKOW UH(OpMALIUK, KOTOpasi BKIIOYAET:

BaXHEHIIINE XUMUYECKHUE MOHATHUS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa, BEUIECTBO, IPOCTOE U CIOXKHOE BELIECTBO, OJHOPOIHAS U HEOJHOPOAHAS
CMECh, OTHOCHUTEJIbHBIC aTOMHAs U MOJIEKYJISIPHAsI MACChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00bEeM, OKCHUJ, KUCIIOTa, OCHOBAaHHUE, COJIb
(cpennsist), XUMUYECKasl PEAKIUsl, PEAKIIUH COSTUHEHUS, PEAKIIMU PA3JIOKECHUS, PEAKIIMK 3aMEIICHHsI, PEakiuid OOMEeHa, TeIUIOBON d(PeKT peakimuu, SK30- U
SHJIOTEPMUYECKUE PEAKIUU, PACTBOP, MaccoBas A0S XMMHUYECKOro 2JIeMEHTa B COEAMHEHHUM, MaccoBas JOJS U TPOIEHTHAs KOHIIEHTpAallus BEIIecTBa B
pacTBope, SIpO aToMa, SJEKTPUYECKHid CJIOH aToMa, aroMHas opOuTanb, pajdyCc aroma, BaJICHTHOCTh, CTEMEHb OKWCICHUS, XHMHUYECKas CBS3b,
3JIEKTPOOTPHIIATEIILHOCTD, TTOJSIPHAST M HEMOJIAPHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, METAUTMYECKASI CBA3b, KPUCTAIUIMUECKAs pelieTka (aTOMHasl, HOHHAs,
MeTaJUTMYecKas, MOJEKYyJspHas), WOH, KAaTUOH, aHHUOH, DJEKTPOJIUT M HE DIEKTPOIUT, DJIEKTPOIUTHYECKas AUCCOLMALMS, pPEaKlMd HOHHOIO0 OOMEeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, OKHCIUTEb M BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHE, SJIEKTPOJIU3, XUMHUYECKOE pPaBHOBECHUE,
oOpaTuMble U HEOOpaTUMBIE PEAKIMU, CKOPOCTh XUMHYECKOW peaKINH, KaTaiau3arop, npeaenbHo momyctumast koHueHntpamus (1K), kopposus meranos,
CILIaBBI;

OCHOBOIIOJIATAIOIIME 3aKOHbl XWUMHM: 3aKOH coxpaHeHuss Maccel, [lepuonmnueckuii 3akoH /[l. 1. MenaeneeBa, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH
ABorajipo;



TEOPUU XUMHUHU: ATOMHO-MOJICKYJISIpHAS TCOPHS, TCOPHSI SJIEKTPOIUTUYSCKON TUCCOLMAIINH, a TAKKE MPEICTABICHHS O HAyYHBIX METOJaX MO3HAHUS, B
TOM YHCJI€ SKCIIEPUMEHTATBHBIX U TEOPETHUYECKUX METO/IaX UCCIIEeIOBAaHUS BEIIECTB U U3YUEHUSI XUMUUECKUX PEaKInii;

o MPEJICTABICHUE O IMEePUOJUYCCKON 3aBUCHMOCTH CBOWCTB XUMHUYECKHX D3JIEMEHTOB (paHyC aroma, JJIEKTPOOTPUILIATEIBHOCTH), MPOCTHIX M
CJIOKHBIX BEIISCTB OT IOJIOKCHHS 3JIEMEHTOB B [lepmommyeckoit cucteme (B MaJIbIX MEPHOAAX WM TIABHBIX MOATPYIIAX) W AJICKTPOHHOI'O CTPOCHHS aToMa,
yMEHHE OOBICHITH CBS3b MOJOXKEHUs dJeMeHTa B lleproanueckoil cucTteMe C YHMCIOBBIMU XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKUX AJIEMEHTOB
(coctaB um 3apsa siapa, OOIIEe YUCIIO AJIEKTPOHOB), paclpeiesieHUEM 3JIEKTPOHOB IO IHEPIeTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPHOIOB, KAUS H
KaJIBITUS; KIIacCH(DUIIMPOBATH XMMHYECKHE JIEMEHTHI ¢ OMIOPO Ha ONpeIeICHHs (PU3NISCKOro CMBICIIA ITU(POBBIX JAHHBIX MMEPHOIUICCKON TaOTHITBI;

o yYMEHHE KIacCU(PHUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEUIECTBA U XMMHUYECKHE PEaKUUU C OMOPOH Ha CXEMBbI, OMpEeIeNiTh
BaJICHTHOCTh U CTETICHh OKHUCJICHHSI XUMUYECKUX JIEMEHTOB, BHJI XHMHUYECKOHN CBSI3U U THI KPUCTALUTUICCKON CTPYKTYPBI B COSIMHECHUSX, 3ap ] HOHA, XapaKTep
Cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMI ), OKUCITUTENb U BOCCTAHOBUTEIb MO AITOPUTMY YUeOHBIX JACHCTBHIA;

o YMEHHE XapaKTepU30BaTh C OMOPOH Ha cxeMy (DU3WYECKHEe U XMMHYECKHE CBONCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOXOPOA, rpadur,
ajgMas, KpeMHUM, a3ot, dhochop, cepa, Xjaop, HATPUM, KallWid, MarHUH, KaJIbIIUHA, aTIOMUHUMN, )KEJIe30) U CI0KHBIX BEIISCTB, B TOM YHCIIC HX BOJHBIX PACTBOPOB
(BOma, aMMHaK, XJI0POBOIOPOI, CEPOBOIOPOI, OKCHUIBI M TUAPOKCH b MeTaiuioB | - 1A rpynm, amomunus, meau (1), nunka, sxenesa (11 u 1), okcuasl yriaepona
(Il u IV), xpemuus (1V), azora u pocdopa (11 u V), cepsi (IV u VI), cepaucras, cepHas, a3otuctas, a3otHasi, GocopHas, yrojabHas, KDEMHHUEBasK KUCIOTA U UX
COJIM); OIMCHIBATh C OMOPOW HA IUIaH W KIFOUYEBBIC CIIOBA; YMEHHE MPOTHO3UPOBATh W XapaKTEPU30BATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT MX COCTaBa U
CTpOEHHS TOCJe MPEeBapUTEIHLHOrO aHaIu3a MO/ PYKOBOJCTBOM Ie/arora, IpuMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT UX CBOWMCTB, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX TMPEBPAIICHUN B PA3IMUHBIX YCIOBUSX, BIMSHUE BEIIECTB M XUMUYECKHUX MIPOIIECCOB Ha OPTaHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJAHYIO CPELY;

. YMEHHUE COCTaBIIATH IO 00pasily, CXeMe, aJrOPUTMY YUEOHBIX JCHUCTBUN MOJICKYJSIPHbIC U MOHHBIC YPABHEHHS PEAKIUi (B TOM YHCIIC PEAKIIUMA
HOHHOTO OOMEHA M OKHCJIHMTEbHO-BOCCTAHOBUTEIBHBIX PEAKIHii), M/UTIOCTPUPYIOIIUX XUMHUECKHE CBOMCTBAa M3YYEHHBIX KIAcCOB / TPYII HEOPTaHUYECKHX
BEIIECTB, a TAKXKE MOATBEPKIAIOIINX TeHETHIECKYIO B3aUMOCBS3b MEX/Ty HUMU;

o YMEHHE BBIYHMCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI'0 3JIEMEHTa B COCIUHEHHH,
MacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, KOJMYECTBO BEIIECTBA M €ro mMaccy, o0bEM ra3oB ¢ omopoi Ha oOme (HOopMyInbl; yMEHHE MPOBOIUTH PACUETHI 1O
YPaBHEHUSM XUMHYECKUX PEAKIMA M HAXOJUTh KOJMYECTBO BEIIECTBA, 0OBEM M MACCy PEareHTOB WIIM MPOAYKTOB PEAKIIMH C OMOPOW Ha o0pa3ell, allrOpUTM
y4eOHBIX JIEHCTBHIA;

o BJIaJICHUE OCHOBHBIMHM METOJAMH HAyYHOT'O MO3HaHUs (HAONIOJIeHUE, M3MEPEHHEe, YKCIEPUMEHT, MOJICIHPOBAHNE) MPU W3YYEHUU BEIECTB U
XUMHUYECKHX SBJICHUI C ONOPOW HA arOpUTM yUeOHBIX JICHCTBUN; YMEHHE C(HOPMYITHPOBATH MPOOIEMY H MPEATOKUTE ITYTH €€ PEHICHUS C TIOMOII IO Iearora;
3HaHHE OCHOB 0€30MacHOM pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMUYECKON TTOCYI0N 1 J1a0OpaTOpPHBIM 000PYI0BAHUEM;

o HAIMYUE MPAKTUICCKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBJICHUS CIEAYIOMINX XUMUYECKUX SKCIIEPUMEHTOB MOl PYKOBOJICTBOM YUHUTENS C
00CYX/ICHHEM TUTaHa PaOOTHI WJIH COCTABICHUEM TAOJIHIIBI:

U3y4eHue U onucaHue (PU3nIecKrX CBOMCTB BEIECTB;

O3HAKOMIIEHUE C (PU3UIECKIMH U XUMHUYECKUMH SBIICHUSMU;

OITBITHI, HIDTFOCTPUPYIONINE TIPU3HAKHU MPOTCKAHMS XUMUYECKUX PCAKITHIA;

U3ydeHue crnocoO0B pa3efieHHs] CMecei;

MOJy4YEHUE KUCIOPOAa U U3YYCHHE €ro CBOWCTB;

MOJTyYEHUE BOJIOPO/Ia U U3YUCHHUE €TO CBOWCTB;

MOJTyYeHHUE YTIEeKUCIOro ra3a U H3y4eHue ero CBOMCTB;

MOJTyuYeHUE aMMHAaKa U U3YYCHHE ero CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINpPEICIICHHOW MAaCCOBOM J0JIeH PaCTBOPEHHOT'O BEIIECTBA,

HCCJIEJIOBAHHE U OMKMCAHUE CBOWCTB HEOPTraHMUECKUX BEIIECTB PA3IUYHbBIX KJIACCOB;

NPUMEHEHUE UHANKATOPOB (JIaKMYyca, MeTUIopaHka u (heHondranenna) s onpeaeacHus XapakTepa Cpeibl B paCTBOpaX KHCIOT U MIETOUeH;



U3Y4CHHE B3aUMOJICHCTBUS KUCIIOT C METAJNIaMH, OKCHIaMH METAJIOB, PACTBOPHMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

HIOJTyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHE OJJHOT'O METalljIa IPYTUM U3 pacTBOpa COJIH;

uccleIoBaHne aM(OTEPHBIX CBOMCTB TMIPOKCHIOB AIFOMUHUS M INHKA;

pelIeHne HKCIIePUMEHTAIBHBIX 33124 10 TeMe «OCHOBHBIE KJTaCChl HEOPTaHWYECKUX COSANHEHUI;

peleHNne HKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «DJIEeKTPOIUTUYECKAsk AUCCOLUAITUN;

pelIeHre SKCIepUMEHTANBHBIX 33/1a4 110 TeMe «BakHelIe HeMeTaIbl M UX COSTUHEHUS;

pelIeHne HKCIePUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIe MeTaIbl ¥ MX COeTMHEHUS;

XUMHUYECKHE YKCIIEPUMEHTBI, WIUTFOCTPUPYIOIIKE MPU3HAKY MPOTEKAHUs peaKkiii HOHHOro 0OMeHa;

Ka4eCTBEHHBIC PEaKIMH Ha MPUCYTCTBYIOIIUE B BOIHBIX PaCTBOPAaX MOHBI: XJIOPUA-, OpOMHI-, HOIUA-, CyIbdat-, pochaT-, KapOoHAT-, CUITMKAT-aHUOHHI,
TUIPOKCH/I-MOHBI, KATHOHBI aMMOHMS, MarHUs, KaJIbIUs, ATFOMUAHMUS, XKene3a (2+) u xkenesa (3+), menu (2+), IuHKa,

YMEHUE MPECTABIIATh PE3yJbTaThl 3KCIIEpUMEHTa B (hopMe BBIBOJIOB, JOKA3aTENbCTB, T'PaQUKOB U TaOIUIL U BBISBIATH YMIUPHUUECKUE 3aKOHOMEPHOCTH;

o BJIaJICHHE TpaBUJIaMU O€30IacHOr0 OOpaImeHHsi ¢ BEIIECTBAMH, HCIIONb3YEeMBIMH B ITOBCETHEBHOM KH3HH, a TAKKE MPABWIAMH ITOBEICHUS B
HemsIX cOepekeHMsI 3710pOBbs U OKPYXKAIOIIeH MPUPOIHON Cpe/ibl; TOHMMaHNE Bpeaa (OMacHOCTH) BO3ACHCTBHS HA )KUBBIE OPTaHU3MBI ONIPECIICHHBIX BEIECTB,
a TaKkXKe CII0cOO0B YMEHBILICHHSI ¥ IPEAOTBPALLCHUSI X BPEIHOT'O BO3ACHCTBHS; TIOHUMAaHNE 3HAUYCHUS KUPOB, OCIIKOB, YTIICBOJOB Il OpPraHU3Ma YeJIOBEKa;

o BJIaJICHNE OCHOBAMH XMMHYECKOH I'PaMOTHOCTH, BKIIOYAIONIEH yMEHHE MPaBUIBHO HCIIONB30BaTh W3YYCHHBIC BEIIECTBA M MaTEpPHAJbl (B TOM
qHCile, MUHEPAIbHBIE YJOOPEHHUS, METAIUTBI M CILIAaBbI, MPOAYKTHI MepepabOTKU MPUPOIHBIX MCTOYHHKOB YIIIEBOAOPOAOB (YIJIs, MPUPOIHOrO rasa, HedTH) B
OBITY, CEIbCKOM XO03SHICTBE, Ha TPOU3BOJICTBE; YMEHHE IPUBOAUTH MPUMEPHI IPABUIHHOTO NCIIOIH30BAHUS U3YUYSHHBIX BEIIECTB U MAaTEPHAJIOB;

o YMEHHE YCTAaHABIHMBATH CBS3M MEXKAY pEaJbHO HAONIOJaeMbIMH XMMHYECKHMHU SIBICHUSMH W MPOLECCaMH, MPOMCXOAANIMMU B Makpo- H
MHUKPOMHpPE, OOBACHATH IPUUMHBI MHOI000pa3us BELIECTB; YMEHUE UHTEIPUPOBATh XUMUUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX Y4EOHBIX MPEAMETOB C OMOILBIO
He/1arora;

o npezacTaBiaeHue o chepax mpodeccHoHaNbHONW NEATENBHOCTH, CBS3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHHUSIX XUMHUECKONW HAyKH; HAINYHME OINBITa paboThl C Pa3IYHBIMM UCTOYHUKAMHU MH(OPMALIUU 110 XMMUU (HAyYHO-TIONYJISIpHAs TUTEpaTypa, CIOBapH,
CIPAaBOYHHKH, HHTEPHET-PECYPCHI) C OMOPOW Ha aJTOPUTM: YMEHHE OOBEKTHBHO OICHWBATh MH(POPMAIMIO O BEHIECTBAX, UX MPEBPAIICHUIX U MPAKTHIECKOM
NPUMEHEHHH.

Tpeﬁona}mﬂ K MPEAMETHBLIM pe3yjJdbTaTaM OCBOCHHUSA yqeﬁnoro npeamera «XHMI/IH», pacnpeacJi€eHHbIC 110 roaamM oﬁyqe}mﬂ
Pe3y.]'IBTaTBI 10 rogamM Q)OpMYJ'II/IPYIOTCSI IO MPpUHIMITY I[O68.BJ'I€HI/I$I HOBBIX PC3YyJIbTATOB OT I'oJad K roay, y>K€ Ha3BaHHBIC B IIPCAbIAYIIUX I'OAaxX IMO3HUINH,
KaK IIpaBujIo, JOCJIOBHO HC ITOBTOPAKOTCA, HO YUUTBIBAIOTCS (pCSYHLTaTBI Oo4YepCaAHOro roJia mo yMOJ4aHUI0 BKIHOYAKOT PC3YJIbTAThI ITPEAbIAYIIHUX J'IeT).

8 KUIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHSITUN: aTOM, MOJEKyJda, XMMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOJHAs M HEOJIHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAsl Macca, MaccoBasi 01
XUMHYECKOTO SJIEMEHTA B COSAMHEHHMH, MOJIAPHBIN 00BEM, OKCHI, KHCIOTa, OCHOBAHHE, COIlb, 1eKMpOoOmpuyamensbHoCcmy?>, CTEeHb OKUCICHHS, XUMUYECKast
peaxius, KiaccupuKalus peakinii: peakiui COSIMHEHHUs, PEaKIUU Pa3IoKEHUs, PEaKI[MU 3aMEeIleHUs], peaklui OOMeHa, 3K30- U SHJIOTEPMHUECKHUE PEaKIIHH;
menioeou 3¢hghexm peaxyuu, SOPO aToOMa, SJICKTPOHHBIA CIOH aroma, aTOMHas OpOWTanb, pPaguyC aromMa, XMUMHYECKas CBs3b, TMOJApPHAs W HEMOJsIpHas
KOBAJICHTHAs CBSA3b, HOHHASI CBSI3b, MOH, KATUOH, aHMOH, PAaCTBOP, MaccoBast 10Jis BeulecTBa (IPOLIEHTHAs KOHIEHTPALKs) B PaCTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH (CM. TI. 1) ¥ MPUMEHSATH 3TH OHATHUS MIPU ONMMCAHUHU BEIIECTB U UX MPEBpAIllCH Uil;

23):[601) " gajnec KypCuBOM 0003HAYAIOTCS IJIaHUPYCMBIC TPEAMETHBIC PE3YJIbTAThl, KOTOPBIC MOT'YT OBITH MOTCHIHUAJIBHO JOCTUT'HYThI o6yqa}om1/1Mc;1 C 3HP, HO HE SBISIOTCS 00s3aTeIbHBIMHU.



UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (POPMYIT BELLIECTB, MOJIEKYJISPHBIX YPaBHEHUI XUMUUECKUX pEaKLUi, 3JIEKTPOHHOr 0 OanaHca;

OIIPENENIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX; CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSX C ONOpOH Ha
OIIpEIeNICHUs, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; MPUHAICKHOCTh BEILECTB K OMpeAEIEHHOMY Kaccy COeAMHEHHH 1o (opmynam; BUA XUMHUYECKOH CBSI3U
(xoBaJIeHTHAasI U NOHHAsI) B HEOPIraHUYECKUX COEANHEHMSIX;

UMETh NPEICTABICHUE O CHCTEME XMMHWYECKHX 3HAHHUH, YMETh C MOMOLIBK YYUTENs NMPUMEHATh CUCTEMY XMMHMYECKHUX 3HAHUM, U1 YCTaHOBJICHH S
B3aMMOCBSI3M MEXKJy H3YYCHHBIM MaTepUalioM M MpHU MOJYyYEHHHM HOBBIX 3HAHHMM, a Takke NpuU paboTe C HCTOYHMKAMHM XMMHUYECKOH HHpopmanuu.
OpueHTupoBaThCA B MOHATHSX U ONEPUPOBaTh MU Ha 0A30BOM YpPOBHE, NIPUMEHSTH NPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUIl M pEIIeHWH pacueTHBIX 3a/iad C
OIOpPO Ha aNTOPUTM YYEOHBIX JEHCTBHM HW3y4YCHHBIC 3aKOHBI M TEOPHUHU: 3aKOH CcoxpaHeHusi macchl, [lepmomamueckuit 3akoH J[.M. MenneneeBa, 3axox
HOCMOAHCMBA cOCMasa, 3aKOH ABOTaipo; aTOMHO-MoeKyisipHas Teopus. COOTHOCUTh 0003HauEHUs, KOTOpble nMetoTcs B Tabnune «llepuoanyeckas cucrema
xuMHu4yeckux snnemeHToB [1. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOSHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, ooliee Ynucio
3JIEKTPOHOB U paclpesieIeHUe X I0 3JIEKTPOHHBIM CJI05IM);

KJIacCU(UIMPOBATEXUMUYECKHE 3JIEMEHTBI; HEOPraHMYECKUE BEIIECTBA; XUMUUECKHUE PeakMy (110 YUCITY U COCTaBY YYaCTBYIOIMX B PEAKLMU BEIIECTB,
0 TETIIOBOMY (P EKTY, 110 U3MEHEHHUIO CTENICHH OKUCIICHHSI XUMHUYECKHIX 3JIEMEHTOB) C OMIOPOI HAa CXEMBI;

XapaKTepu30BaTh (ONMUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BEIIECTB DPA3JIMYHBIX KJIACCOB, MOATBEPXKIAs OMNMCAHUE MPUMEpPaAMH MOJEKYJSPHBIX
YPaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKIIMI C OIIOPON HA CXEMBI,

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHMSI; BOZMOXKHOCTH IPOTEKAHUS XUMHYECKHUX MPEBPALIEHUN B pa3iIv YHBIX
YCIOBHUSAX I1OCJIE NIPEIBAPUTEIIBHOIO 00CYKIECHNUS C IEJaroroMm;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJII0 XHMHYECKOTO 3JeMEHTa Mo (opMylie COETUHEHUS;
MacCOBYIO JIOJII0 BEIIECTBA B pACTBOPE; MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMHUECKOH pEeaKlUU ¢ OMOPOil Ha alrOpUTM;

INPUMEHSTh OCHOBHBIE OIEpallM MBICIUTEIBHON NEATENbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, 0000IleHue, cucTemMarusalus, KiacCHu(pHUKanus,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€M — IJI M3Yy4YCHMs CBOMCTB BEILECTB M XMMMUYECKUX pPEaKUUMH; €CTECTBEHHO-HAYYHbBIE METOABl ITO3HAHUSA —
HaOII0/IeHNe, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIICPUMEHT (PeaibHblll U MbLCIeHHbIIL) TIO]l PYKOBOACTBOM I€Aarora;

ClIleI0BaTh IpaBUJIaM II0JIb30BaHMSI XMMHUYECKOW MOCYAOM U J1abOopaTOpHBIM OOOpYAOBAaHMEM, a TaKKe IpaBWiIaM OOpallleHHs C BEIIeCTBaMU B
COOTBETCTBUHM C MHCTPYKLUSMH I10 BBIIOJTHEHUIO JTa0OPATOPHBIX XUMHYECKUX ONBITOB MO MOJIYYEHHUIO M COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOAOPOAA U
KHCJIOPOJIa), IPUTOTOBJIIEHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOM J10JIEH pacCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U MPOBOAUTh XUMHUECKUE SKCIIEPUMEHTHI
10 PaclO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCJIOT C MOMOIIBI0 UHAUKATOPOB (JJakMyc, (heHoa(dTanenH, METUIIOPAHK U JIp.), OATBEPKIAIONINX KaueCTBEHHbIN
COCTaB HEOPraHWYECKUX BEILECTB (KaUeCTBEHHbBIE PEaKIIMM HAa MOHBI) [10J] pyKOBOACTBOM I€/arora.

9 KVIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHUN: XMMHUYECKUNA SJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKash PEaKIUs, XUMHUYECKas CBsI3b, Menjiosol 3pgexm peaxyuu,MOIlb,
MOJISIPDHBI O00BEM, pacTBOp; BJEKTPOJIUTHI, HEIJIEKTPOIUTHI, 3SJIEKTPOIUTUYECKAsT IUCCOLUAIUS, PEaKIUM HOHHOIO OOMEHa, KaTalu3arop, Xumuueckoe
pasHogecue, obpamumvle U Heobpamumbvle peaxyuu, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAaHOBIICHUE,
alorponus, aMmQpoTepHOCTh, XUMHUYECKask CBSI3b (KOBAICHTHAsI, HIOHHAS, METAJUTMYECKAs), KPUCTAILTHYECKAsl PEIETKA, KOPPO3Us Memaios, CHIABbl; CKOPOCHb
Xumuueckou peaxyuu, peaenbHo gomycrumas korrenTpanus (IIJIK) BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUHN (CM. M. 1) ¥ MPUMEHSATH 3TU MOHATHSA MIPU ONMCAHUU BEUIECTB U UX MPEBpallleHUN;

UCIIOJIb30BaTh 3HAKK U CUMBOIIBI JUIs (PUKCAIIUU PE3yTbTAaTOB HAOIIOICHHH, COCTaBICHHs () OPMYJIT BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHH, 3aIUCH
JAHHBIX YCTIOBHH 3a1ad. Vcrons3oBaTh 0003HaYeHUs, nMetonrecs: B [leproanaeckoii cucteme U TabJIHIle paCTBOPUMOCTH KHCJIOT, OCHOBAHUH M COJICH B BOZE
JUISL BHITIOJTHEHUS 3a/1aHUH.

ONpENEeNsITh BAJICHTHOCTb W CTENEHb OKHUCJICHHMS XHMHMUYECKHX 3JIEMEHTOB B COEJUMHEHHUSAX pa3IMYHOTO COCTaBa; IPUHAJIEKHOCTh BEHIECTB K



OIpEeIEHHOMY KJIACCYy COCIUHEHHWH C ONMOpOW Ha OIpENeN]ICHUs, B TOM YHCIE CTPYKTYPHPOBAHHBIC;, BUIBl XMMHUYECKOH CBS3M (KOBaJCHTHAs, M OHHAS,
MeTaJUTMYecKas) B HEOPraHUYECKUX COCAMHEHHUSX; 3apsijl MOHA MO0 XUMHUYECKoW (opMmylie; xapakTep Cpelbl B BOAHBIX PacTBOpax KUCIOT M IIENo4Yel, mun
KPUCMALIUYECKOU PeuémKu KOHKPEmHo20 eujecmad;,

packpeiBath cMbicn Ilepuommaeckoro 3akona J[.J. MenneneeBa u JeMOHCTPHPOBATH €r0 MOHUMAHHUE: ONUCHIGAMb U XAPAKMEPU308amsb TAOTMIHYIO
dbopmy Ileprogudeckoil cHCTEMbl XMMHUYECKHUX SJIEMEHTOB: paziinyaTh TMOHATHS «TJaBHas moarpymma (A-rpymnma)» u «mobounas noarpymma (b-rpymma)y,
MaJible U OOJNbIINE NePUOJbl; coOmHOCUmMb 0003HAUEHUs, KOTOPbIE UMEIOTCSl B IEPUOJMUECKON TalNuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3aps[ s/pa, o0IIee YMCIo JIEKTPOHOB M PaclpeieNIeHUe MX 0 JIEKTPOHHBIM CII0SIM); 00bsACHAMb 00IINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB XMMHYECKUX 3JIEMEHTOB U UX COEIMHEHUH B MpeJiesiax MaJIbIX MePUOIOB U TJIaBHBIX MOATPYIII C YYETOM CTPOSHUS UX aTOM OB;

KJIaCCU(PHUIIMPOBATh XUMUYECKUE DIIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMHUECKHUE PeaKkuu (TI0 YUCIY U COCTaBYy YYaCTBYIOIIMX B PEaKI[MU BEIIECTB,
0 TETJIOBOMY 3P EKTY, 110 U3MEHEHHIO CTENICHEH OKHCICHHUSI XUMUYECKHUX 3JIEMEHTOB) C OMIOPOI Ha CXEMBI;

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME U CHelU(pUUECKne XUMUYECKUE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEpPXkIas OMUCAHHE MPUMEPaMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHUiA C OMOPOIl Ha CXEMBI;

COCTABIIATh YPABHEHUS JICKTPOIUTUYECKON TUCCOIMAIIMY KUCIIOT, IIEIIOUeii U CONel; TIONHbIe U COKpAIIEHHBIE YPaBHEHUS peakiii HOHHOro 0OMeHa;
YpaBHEHUS PEAKIIMii, MOATBEPIKIAIOLINX CYILIECTBOBAHUE T'€HETUUECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMUHBIX KIaCcCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TTOCPEICTBOM COCTABICHUS JICKTPOHHOTO OalaHCca STUX PEaKInid;

IIPOTHO3MPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3SMOXHOCTH NMPOTEKAHHS XUMHUYECKUX MPEBpAIIEHUI TOCIe MpeaBapUTeIbHOro
00CYXICHHS C TIEIaroroM;

BBIUUCIISATH OTHOCHTEIBHYIO MOJEKYISPHYIO W MOJSPHYIO MAacChl BEIIECTB; MAacCOBYIO OO XHMHYECKOTO 3JIeMeHTa Mo ¢GopMmyle COeIUHEHUS;
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIIMH C OMIOPOH Ha AT OPUTM;

CIIEZIOBATHIIPABUIIAM TTOJIb30BAHHUS XUMHUYECKOW TOCYIOH M J1TabopaTOpPHBIM 00OpYyIOBaHWEM, a TaKKe IpaBHJIaM OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIHSAMH IO BBIIOJHEHUIO JaOOpAaTOPHBIX XMMHYECKHX OIBITOB MO MOJNYYEHHUIO M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

NPOBOJUTH PEAKIMH, MOJATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB PAa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOpUI- OpOMHI-, WOIU-,
kapOoHat-, ¢ocdar-, cuiukar-, cyiabdaT-, THIAPOKCHA-UOHBI, KATUOHBI aMMOHHS M HMOHBl M3YUYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJIHBIX PaCcTBOpax
HEOPraHMYECKHX BEILECTB;

NPUMEHSITh OCHOBHBIC OTEPAIMK MBICIHTEIBHON JEATEIbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 00O0OIICHNE, CHCTEMATH3aIHIO, BEISIBIICHUE TIPUYUHHO-
CIIEICTBEHHBIX CBSI3eH — JUISI M3YYEHUsS CBOWMCTB BEIIECTB M XMMHYECKHUX PEaKIUil; eCTeCTBEHHO-HAyYHble METOJbl IMO3HAHWS — HAONIOJEHUE, W3MEpEHUE,
MOJIEJINPOBAHUE, IKCIIEPUMEHT (PEATIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HaumeHoBaHue pa3jiesioB ¥ TeM HPOrpaMMbl KosmuecTBouacos JuiekTponHbIe (LH(pPOBBIE)
n/n o0pa3oBaTebHbIEpeCYPCHI
BCEro | KOHTPOJIbHbIE NpPaKTHYECKHE
padoThl padornl
Pazpen 1.1lepBoHavaaIbHbIeXHMHYeCKHENOHSTH ST
1.1. | Xumust — BaxkHas 00/1aCTh €CTECTBO3HAHUS H MPAKTHYECKOI AesTebHOCTH YeJI0BeKa 5 0 1 https://infourok.ru
https://resh.edu.ru
1.2. | BemecrBa 15 1 1 https://infourok.ru
H XHMHYeCKHepeaKun https://resh.edu.ru
Hroronopazaeny 20
Pazgen 2. BaxkHeiilne npeacTaBuTe I HEOPraHMYECKUX BeleCTB
2.1. | Bo3nyx. Kuciopon. IlonsTue 06 oxcuaax 5 0 1 https://infourok.ru
https://resh.edu.ru
2.2. | Bogopon. 5 0 1 https://infourok.ru
TousiTHe 0 KHCIOTAX H COAX https://resh.edu.ru
2.3. | KoanuecTBeHHBICOTHOIIEHUS] B XHMHH 4 0 0 https://infourok.ru
https://resh.edu.ru
2.4. | Boaa. PactBopsl. [loHsiTHe 00 0OCHOBaHHUSIX 5 0 1 https://infourok.ru
https://resh.edu.ru
2.5. | OCHOBHbBIEK/TACCHIHEOPTAHMYECKHX 11 1 1 https://infourok.ru
coeMHeHHi https://resh.edu.ru
HUroronopazneny 30
Paznen 3. llepuopnyeckuii 3akon u [epuonnyeckas cuctema Xumuueckux diementon Jl. H. MenpeneeBa.
CrtpoeHuneaToMoB. XHMHYecKasicBsA3b. OKHCINTETHHO-BOCCTAHOBATEIbHbIEPEAKIHI
3.1. | Mepuonmyeckuii 3axon u Mepuoauyeckast cucrema xumuueckux daementos JI. M. Menjeseesa. 7 1 0 https://infourok.ru
Crpoenuearoma https://resh.edu.ru
3.2. | Xumnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIHH 8 1 0 https://infourok.ru
https://resh.edu.ru
HUroromnopaseny: 15
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 68 4 ‘ 6
9 KJIACC
Ne | HanmeHoBaHHe pa3ae/i0B H TeM NPOrpaMMbl KoanuecTrouacon DyieKTpoHHbIe (HU(pPOBLIE) 00pa3oBaTeILHBIEPECYPCHI
n/n
BCEro | KOHTPOJBHBIEPAOOTHI NPaKTHYeCKHEePABOTHI




Pa3gen 1. BemecTBo M XUMHYECKHE PeAKIHH

1.1. | lToBTOpeHue u yr.iydsieHHe 3HAHMIT OCHOBHBIX pa3je/0B Kypca 8 kilacca 5 https://infourok.ru
https://resh.edu.ru

1.2. | OcHOBHbBI€3aKOHOMEPHOCTHXHMH YeCKHXPeaKIHi 4 https://infourok.ru
https://resh.edu.ru

1.3. | DaexkTpoauTHYecKas Jucconuanus. XuMu4YecKue peakiui B pacTBOpax 8 https://infourok.ru
https://resh.edu.ru

Hroronopazneny 17

Pa3gen 2. HemeTaslsibl M HX COeJHHEHHS

2.1. | Ob6mast xapaKTepHCTHKA XHMHYeCKHX 1eMeHToB VIIA-rpynnel. Tanxorenst 4 https://infourok.ru
https://resh.edu.ru

2.2. | O0mas xapakTepHCTHKA XUMHYecKHX J1eMeHTOB VIA-rpynnsl. Cepa u eécoenHenus 5 https://infourok.ru
https://resh.edu.ru

2.3. | O0mast xapaKTepUCTHKA XHMHYECKHX 3J1eMeHTOB VA-rpynnsl. A30T, pocdop 1 HX coeHHEHHS 7 https://infourok.ru
https://resh.edu.ru

2.4. | O0mas xapaKkTepuCTHKA XHMHYECKHX 3JeMeHToB |VA-rpynnbl. 8 https://infourok.ru

VYriiepoa u KpeMHHI U HX COeANHEHUST https://resh.edu.ru

Hroronopazneny 24

Pa3gen 3. MeTasliibl M UX COeJTHHEHH S

3.1. | O0mmecBoiicTBAMETANIOB 4 https://infourok.ru
https://resh.edu.ru

3.2. | Baxueiine MeTaIbI H UX COETMHEHHS 16 https://infourok.ru
https://resh.edu.ru

Uroronopazneny: 20

Paznen 4. Xumus u oOKpy:Kaouas cpeaa

4.1. | BemecTBa M MaTepuaJbl B KU3HH YeJ0BeKa 3 https://infourok.ru
https://resh.edu.ru

Uroromopazaeny: 3

PesepBHOEBpEMS 4

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
8 KJIACC
Xumus. 8 knacc/Pymsurtuc I'.E., ®enpaman @.I°., Akiimoneproe obmectBo «M3narensctBo «IIpocBemienne;

BBenure cBoil BapuaHT:
9 KJIACC
Xumus. 9 knacc/Pymsuruc I.E., @enpaman @.I°., Akiimoneproe obmiectBo «M3narensctBo «IIpocBemienuey;

BBenute cBoii BapuaHT:

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

8 KJIACC

-I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nuaus yueonukos I'. E. Pynsutuca, ©. T

Oenpamana. 8 — 9 Kaccel : mocodme ISl yauTesei oomeoodpa3osar. opranuzamnuii / H.H. 'apa. — 2-e u3n.,
nom. — M. : [Ipocsemenue, 2013.

-I"'apa H.H. Xumus: ypoku B 8 kiacce: mocooue st yuurenst/ H.H. T"apa. — 2-e u3n., mepepab. — M.
ITpocsemienue, 2014.

-I'apa H.H. Xumus. KontpoisHbie u npoBepounbie padoThl. 8-9 kimaccel / H.H.I'apa. — [Ipoda, 2004.
-Pamenkuii A.M. Xumus. lunaktuyeckuii marepuan: 8 — 9 knaccer: [locoOue mns yunreneit
obmreoOpazoBaTenbHBIX yapexaenuii / A.M. Panenkuii. — 3-¢ uzn. - M.: [Ipoceemenue, 2011.

9 KVIACC
-I'apa H.H. Xumus. PaGoune nporpammel. [Ipeamernas nunus yae6uukos I'. E. Pynsutuca, @. I

®denpamana. 8§ — 9 Kacchl : mocodbue s yuurtesneit oduieoopazosar. opranusanuii / H.H. I'apa. — 2-e u3.,
nor. — M. : [Ipocsemienue, 2013.

-I'apa H.H. Xumus. Koutponbsable u mpoBepounsie padotsl. 8-9 kiacesl / H.H.I'apa. — Ipoda,
2004.-Panmernkmii A.M. Xumus. Jlunakrnaeckuii Mmarepuait: 8 — 9 kiaccer: [TocoOue s yautenei
o0mreoOpazoBaTenbHBIX yapexaenuii / A.M. Paneukuii. — 3-e uzn. - M.: [Ipocsemenue, 2011.

INU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

8 KJIACC

https://infourok.ru
https://resh.edu.ru

9 KJIACC

https://infourok.ru
https://resh.edu.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIIECCA YYEBHOE OBOPYJIOBAHUE
HoytOyxk

MIPOEKTOP

OBOPYAOBAHME JIJIs1 TPOBEAEHUSA IPAKTUYECKUX PABOT

- Becol anexrponnsie ¢ USB-nepexonnnkom

— lenTpudyra meMoHCTpaIInOHHASL

— IlltaTtuB nEMOHCTpAaMOHHBIN

— Anmapart A NpoBeACHUS! XUMHUECKUX PeaKkuil

— Amnmnapat Kunma

- DBauOMETp

- Ilpubop g WILTIOCTpAllK 3aBUCUMOCTH CKOPOCTH XUMHUUECKUX PEAKIUil OT YCIOBHI OKpYXKaroIIen Cpebl
— IIpubop i OMBITOB MO XUMHH C JIEKTPUYECKUM TOKOM (J1a60paTOPHBIHN)
- IIpubop ans onpeneneHus cocraBa BO3oyxa

- IIpubop ans utrocTpay 3aKOHA COXPaHEHHsI MacChl BELIECTB

- Hudposas 1abopaTopust 10 XUMHUH VI YIUTEIS

- Hudposas nabopaTopus 0 XUMHUH ISl YIEHUKA

—  DNeKTpoIInTKa

— bBans komOuHHpOBaHHAs JabopaTopHas

— Cnuproska abopaTtopHas

- Habop npuHaanexHoCcTeN A7 MOHTaXa MPOCTEUITNX MPHOOPOB 110 XUMHUHI
— Habop nocy/sl u mpruHAIEKHOCTEH U3 MTPONIIIEHA (MUKPOIabopaTopus)
- KommniexT kon6 1eMOHCTPanOHHBIX

- Habop npo6ok pe3snHOBBIX

— Ilepexon cTexkissHHBIN

- IIpobupka Bropma

— IIpobupka aByXxKoneHHas

- KomriekT uznenuii u3 kepamuku, papdopa u dasHca

- Komriext MepHBIX K010 Maioro oobema

- Komriekt MepHBIX KOO

- KommiexT MepHBIX HUIMHAPOB IJIACTUKOBBIX

—  KoMmmiexT MepHBIX HUIMHAPOB CTEKISTHHBIX

—  KoMmmeKkT BOpPOHOK CTEKISIHHBIX

- KommuiekT nunerox

—  KoMmmexT cTakaHOB MIacTUKOBBIX/CTEKIISTHHBIX

-~ KoMImekT cTakaHOB XUMHUYECKAX MEPHBIX

- KoMmmiexT cTakaHYMKOB 17151 B3BELIMBAHUS

- KommiexT cTymnok ¢ necTukamu

- Hab6op mmareneit



Habop uamex Iletpu

Yama kpucTaiin3aioHHast

[unup! TUTENbHBIE

broperka

Kommuiexkt Mojeneil KpucTamIn4ecKuX penieToK

Habop ams MogenupoBaHus CTPOCHHS HEOPTaHMIECKUX BEIICCTB
Habop ams MoaenmupoBaHus CTPOCHHS OPTaHMIESCKUX BEIECTB
Habop mis MmomenupoBaHus CTPOSHHUS AaTOMOB H MOJICKYIT
Habop mis MmoxenupoBaHus 3J€KTPOHHOTO CTPOSHUS aTOMOB
KoMmiekT komieKui

KoMInekT XuMHu4ecKiux peakTHBOB

KoMIiiekT mopTpeToB BETUKUX XHMUKOB

ITocoOus HATJIAIHON PKCIIO3UIIAU

MYHULIUNAJIbHOE BIO/DKETHOE OBLLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE "NOArOPHOBAIIAPCKASl OCHOBHAS! OBLLEOGPA3OBATE/IbHAS
LWKOJIA" MEH3EJIMHCKOIO MYHULIMNAJIBHOIO PAMOHA PECMYBJIMKU TATAPCTAH, Xamuaynnud Mapc Padaenosuy, impektop
20.10.2022 09:40 (MSK), Ceptudukat 058C55B48748DA5A4B1D2CB22F576B8FDAACBOFF




