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[NOACHUTEJIBHAA 3AIINCKA

[TpumepHas pabodasi mporpaMma 1Mo XUMUH ISl 00yHJarOMIUXCS ¢ 3aACPKKON MICUXUIECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 0011ero 00pa3oBaHUsI COCTaBII€HAa B COOTBETCTBUU ¢ DenepalbHbIM
TOCyIapCTBEHHBIM  00pa3oBaTelbHBIM  CTAaHAAPTOM  OCHOBHOro  obOmiero  obpaszoBanus  ([Ipukas
Munnpocsemienusi Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM FOCTHULIMH
Poccuiickoit  ®enepanun  05.07.2021 r, per. Homep 64101) (manee— ®I'OC OOO), IIpumepHoii
aJIalITUPOBAHHON OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMOil OCHOBHOTO 00IIEro o0pa3oBaHus 00y4YarOUIUXCs
¢ 3azepkkoi mcuxudeckoro paszsutus (manee — [TAOOIT OOO 3IIP), ¢enepanbHoil paboueil mporpamMmbl
yaeOHOoro mnpeamera «Xumus» (0a30BbI YpOBEHB), ¢eaepalbHON pabodyeil HporpamMMoi BOCIHUTAHUS
o0yJaronuxcsi Ipu MOJy4YEHUU OCHOBHOTO 00Iero oOpa3oBaHMs, C YYETOM paclpeiesieHHBIX MO KiaccaM
poBepsieMbIX TPeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOW OOpa30BaTENIbHON MPOrpaMMBI OCHOBHOTO
o0miero oOpa3oBaHusi U DJIEMEHTOB COJCpPXKAHUS, MPEACTABICHHBIX B YHHUBEPCAJIbHOM KOAU(UKATOpE I10
xumud, KoHIlenuu npenogaBanus ydyeOHOTo npenMera «XuMus», B 00pa3oBaTeNbHBIX OpraHu3anusx PO,
pean3yIOUINX OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

OO0mas xapakTepuCcTHKA y4eOHOr0 nmpeaMera « XuMushH»

VY4eOHbIil npeaMer «XuMHus» BXOIUT B MPEAMETHYIO 00sacTh «EcTecTBEHHOHayuHbIE MpeaAMEThI». B
CHCTEME €CTECTBEHHOHAyYHOro 00pa30BaHUs XMMHUS KaK YYeOHBIM NpeaMeT 3aHMMAaeT BaXKHOE MECTO B
MO3HAHWUU 3aKOHOB MPUPOBI, (POPMHPOBAHWU HAYYHOW KAPTHUHBI MHPA, CO3JAHUHA OCHOBBI XMMHYECKUX
3HaHUH, HEOOXOIUMBIX JJIs1 MOBCEJTHEBHOM >XU3HHM, HABBIKOB 3/I0POBOrO M O€30IacCHOro i 4elloBeKa U
OKpY’Karolllel ero cpeapl 00pasa KHU3HU, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON KYJIbTYPBHI.

VYcnemHocTh U3y4eHnss XMMHUU CBS3aHA C OBJIA/JICHUEM XUMHUYECKUM SI3bIKOM, COOJIIOJIEHMEM MpaBUII
0e30macHOil pabOTHI IPU BBINOJIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA, OCO3HAHHMEM MHOI'OYHMCIIEHHBIX CBSI3€i
XUMHH C JPYTUMH IIPeIMETaMH IIKOJIBHOTO Kypca.

[IporpamMmMa BkiIO4YaeT B ce0si OCHOBBI HEOPraHMYECKOW M OpraHMYecKod Xxumuu. I'naBHOWU upeei
IpOTrpaMMbl SIBJISETCS CO3/laHMe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUHM MO XMMHH, BBIPAXKEHHBIX B (opMme,
COOTBETCTBYIOIICH BO3pAcTy 00YUAIOIIUXCS U X 0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B conmep:xaHMM [DAaHHOTO Kypca IpEACTaBIEHBI OCHOBOIOJATAMOIINE XHMHYECKUE TEOPETHUECKUE
3HAaHMS, BKIIOYAIOUINE W3Y4YEHHE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCHUMOCTH HX CBOMCTB OT CTPOEHUS,
IIPOrHO3MPOBAHUE CBOWMCTB BEILECTB, UCCIECJOBAHNE 3aKOHOMEPHOCTEN XMMHUYECKHUX MPEBPALEHUN U IIyTel
yIpaBiIeHUS UMH B LIETSAX MOJYYEHUS BEIECTB U MaTEpPHAIIOB.

Teopernueckyro OCHOBY HM3Y4EHMs HEOPraHMYECKOW XHMHUHU COCTaBIISIET ATOMHO-MOJIEKYJSIPHOE
yuenue, [lepuogmuecknii 3akon [I.J1I. MenzaeneeBa ¢ KpaTKMMM CBEIEHUSMH O CTPOCHMM aTOMa, BHJAAX
XUMHYECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMHUECKUX PEAKLINM.

B wu3yueHum Kkypca 3Ha4yMTENbHAs pOJb OTBOJUTCS XUMHYECKOMY JKCIEPUMEHTY: IPOBEIECHUIO
NPaKTUYECKUX U Ja0OpaTOPHBIX paboT, OMUCAHUIO PE3yJIbTATOB YUEHHYECKOTO HKCIEPUMEHTA, COOIIOIEHUIO
HOPM U NpaBui 0e3onacHoi paboThl B XMMUUYECKOM 1TabopaTopuu.

Peanuzanus naHHOM mporpaMMmsel B mporiecce oOyueHUs mo3BoiauT obydarourumes ¢ 3IIP ycBouTh
KIIFOYEBBIE XUMUYECKHE KOMITETEHIIMH U MTOHSTH POJIb ¥ 3HAUEHHWE XUMHUHU CPEU APYTUX HAYK O MIPUPOJE.

W3yuenne XWMHUH CHOCOOCTBYeT (DOPMHUPOBAHHUIO Yy OOYYAIOUIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOEHHUIO OOIlEHAayYHBIX METO/IOB (HaOI0JeHNe, U3MEPEHUE, IKCIEPUMEHT, MOJEIUPOBAHUE), OCBOECHUIO
IIPAKTUYECKOTO MPUMEHEHHUS] HAay4YHBIX 3HAHHWI, OCHOBAHHOIO HAa MEXIPEIMETHBIX CBA3SX C IpeIMeTaMHu
«Oxpyxaromuii Mup», «®Pusuka», «buonorusy, «l'eorpadus», «MatemaTtnka» u GopMUpyeT KOMIIETEHLIUH,
HE00XO0IMMBbIE /1715 TPOJOKEHUsS] 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu crnocoOCcTByeT pa3zButuio y ooyuatomuxcs ¢ 3[IP  mpocTtpancTBeHHOTrO
BOOOpakeHUs, (DYHKIIMOHAJIBHOM TI'PaMOTHOCTH, YMEHHS BOCIPHHHMMATh U KPUTHUECKH AaHaJIM3UPOBATH
MH(GOPMAIMIO, PEICTABIECHHYIO B Pa3IMYHBIX (hopMax. 3HAYUMOCTh NpPEAMETa Ul Pa3BUTHUS >KU3HEHHOM
KomnereHu obyyaromuxcs ¢ 3[IP 3aximodaercs B ycBOGHMM OCHOBBI XUMHUYECKUX 3HAHUHM, HEOOXOIMMBIX
JUIsL TIOBCETHEBHOM JKM3HM; HAaBBIKOB 370POBOr0 M 0€30MacHOro i YeJOBeKa M OKPYXKarollel ero cpeisl
o0pa3a xu3HH; (POPMUPOBAHUH IKOJIOTUIECKOH KYJIbTYpHI.

IIporpamma oTpaxaeT coaep)kaHue oOydeHus mpeaMmery «XHMHUA» C  Y4eTOM  OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcst ¢ 3[IP. Osnagenne y4eOHBIM TIpeaIMETOM «XUMUS»
MPEACTABISIET OMPENEICHHYI0 TPYAHOCTh s oOydaromuxcst ¢ 3IIP. DTo cBsizaHO ¢ 0COOEHHOCTSIMU
MBICIIUTEILHOM JIeTENbHOCTH, TMEPUOANYECKUMH KOJeOaHUsIMU BHUMAHHS, MaJlbIM OOBEMOM MaMSITH,



HEJI0OCTaTOYHOCTHIO OOIIEro 3armaca 3HaHWW, TOHM)KCHHBIM ITO3HABATEIHHBIM MHTEPECOM M HU3KHUM YPOBHEM
pEYEBOTO pa3BUTHSL.

Jlst mpeofoaeHus TPYIHOCTEH B M3yYeHUHM YY€OHOro IMpeaMeTa «XHUMHs» HeoOXoauma aaarTaiius
oO0beMa ¥ XapakTepa ydeOHOro Marepuaja K I[O3HABATEIILHBIM BO3MOXKHOCTSM J[AHHOW KaTeropuu
00ydJaronuxcs, y4eT HMX OCOOCHHOCTEH pAa3BUTHS: HCIIOJIb30BAaHUE AJTOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIPEJMETHBIX CBA3EH, MOCTEINIEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuara.

[Ipu u3ydeHnn XUMUM HEOOXOIMMO OCYIIECTBIISATh B3aUMOCHCTBHE Ha TTOJIMCEHCOPHOU OCHOBE.

TeopeTnyeckuil maTepuan PEKOMEHIYETCS H3y4aTb B HPOLIECCE NPAKTUYECKOW JEATEIbHOCTH.
Bo3MOXHO BbICICHUE OTACIBHBIX YPOKOB Ha PEIICHUE 3aJlad B CBSI3M CO CJIOKHOCTBIO aHalih3a TEKCTa
obyvarontumucs ¢ 3IIP. Oprannueckoe eIWHCTBO TMPAKTHYECKOM ¢ MBICIUTEIBHON ACSATEIBHOCTH
0o0ydJarommxcsi Ha YypoOKaX XHMHH CIOCOOCTBYET NPOYHOMY U OCO3HAaHHOMY YCBOCHHMIO Oa3MCHBIX
XUMUYECKHUX 3HAaHUU ¥ yMeHuH. Oco00e BHUMAHKE TIPU M3YyYEHUH XUMHH YIIETIAETCS U3YYCHHUIO «CKBO3HBIX)
MOHSITHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS MaTepHaa.

Henun u 3aga4n u3y4eHus: yaeOHoro npeamera «XuMus»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «Xumus» npeicrasieHsl B Ilpumepnoil paboueit
IporpaMMe OCHOBHOTO oOuiero oopasoBaHusi. OHM aKTyaJM3UPOBaHbl C Y4YETOM HOBBIX NPUOPUTETOB B
CHUCTEME OCHOBHOIo oOmiero o0pa3oBaHUs, HANPABICHHOCTH OOydYeHHMs Ha pa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (popMUpOBaHHNe €€ WHTEIUIeKTa U o0mmel KyapTypsl. OOyueHHe YMEHHIO YYUTHCS M MPOJOIDKAThH
cBOE 00pa3oBaHME CaMOCTOSITEIBHO B HACTOSIIEE BpeMs SIBJIAETCS OJHOM M3 BaXXHEWIIMX (YHKLUUH yuyeOHbIX
IIPEIMETOB, B TOM YHUCIIE U «XHUMHUN.

Hns obywaromuxes ¢ 3IIP, Tak ke, kak W JUIsI HOPMAaTHBHO PAa3BHUBAIOLIMXCS CBEPCTHUKOB,
OCBaWBAIONINX OCHOBHYIO 00pa30BaTeNbHYIO MPOTpaMMy, JTOMHHHUPYIOIIEEe 3HaueHHE NPUOOPETaroT Takue
yenu, Kak:

* (opMHpOBaHHWE  HMHTEIUICKTYaJIbHO  Pa3BUTOH  JUYHOCTH, TOTOBOM K  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO PEIIEHUH, CIOCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KU3HU;

" HamnpaBIEHHOCTh OOy4YeHMs Ha CHCTEMAaTHYeCKOe TMPHOOIIEHUE YyYaluXcs K CaMOCTOSTEIbHOMN
MIO3HABATEJIbHOM JESITENbHOCTH, HAyYHbIM W NPAKTHUYECKUM METOAAaM IO3HaHUs, (popMUpYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMMH;

= o0ecIeyeHne YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYarOIIMMUCS OIbITa Pa3HOO0Opa3HOU
NeSTeNbHOCTH, TIO3HAHUS W CaMOIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLUIN),
MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE I Pa3IMUHBIX BUIOB JIEATEIbHOCTH;

* (hopMHpOBaHHE YMEHUI OOBACHATH M OLIEHUBATH SBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAaHUU 3HAHUHN
U OTBITA, MOJIYYEHHBIX PU U3YUYEHUU XUMUU;

* (opmHpoBaHHE Yy 00YJarOIUXCS TYMAHUCTHUECKUX OTHOIIEHUM, MOHUMaHMsI LIEHHOCTH XUMHYECKHX
3HAHUWA JUIs  BBIPAOOTKM DKOJIOIMYECKH LIEJIeCO0Opa3HOro TOBEACHUS B OBITY U TPYIOBOM
JESATENIBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAOLIEH IPUPOAHON CPEBI;

" pa3BUTHE MOTHBAIMM K OOy4YEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO MU CAMOBOCIUTAHHUIO HAa OCHOBE
YCBOEHHsI OOILEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mnpoduis u
HaNpaBJI€HHOCTHU JaJIbHEHIIET0 00yUeHUsI.

Kypc HampaBieH Ha pelleHHe CIEAYIOMIHUX 3a0ay, O0eCHeuuBAIOIIUX pPeaTu3alri0 JHYHOCTHO-
OPUEHTUPOBAHHOTO U JESITENbHOCTHOIO IMOAXO0J0B K oOyueHHio xuMuu oOydaromuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOT'O 00111ero 00pa3oBaHUs:

* (opmupoBaHHE NEPBOHAYAIBHBIX CHCTEMaTHU3WPOBAHHBIX TPEJCTABIEHUH O BEIIECTBAaX, UX
IPEBPALICHUSX W  INPAKTUYECKOM IPUMEHEHWM; OBJIAJEHUE IOHATHUMHBIM  amnmaparoM U
CUMBOJIMYECKUM SI3bIKOM XUMUU;

" OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HayKM Kak oOOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALIEHUI HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBICHHH >KMBOM W HEXHMBOH MpPUPOAbI;, YIIyOJNeHHE NpPEACTABICHUH O MaTepHallbHOM
€IMHCTBE MUDA;

" OBJIQJICHUE OCHOBAMU XMMHYECKOM TI'PaMOTHOCTH: CIOCOOHOCTBIO AHAJIM3UPOBATH M OOBEKTHBHO
OLICHUBATh JKU3HCHHbIE CHUTYyallud, CBSI3aHHbIE C XMMHEH, HaBbIKAMU O€30I1aCHOro OOpalleHHs C



BEIIECTBAMH, HCIIOJIb3YEeMbIMU B TOBCEJHEBHOM JXKM3HU; YMEHHEM aHAJU3UPOBaTh WM IJIAHUPOBATH
IKOJIOTUYECKHU 0€30MacHOe MOBEICHUE B IIENIIX COXPAHEHHS 3I0POBbS U OKPYKAIOIIEH CPeIbl;

* (opmupoBaHHME YMEHHI YCTAaHABIMBATH CBSA3M MEXIY peEalbHO HAOIIOAAEMbIMH XUMUYECKUMU
SBIICHUSIMA M TIPOIIECCAMH, TPOUCXOISAIIMMHA B MHUKPOMHpPE, OOBSICHATH MPUYMHBI MHOTO0OpPa3Hs
BEIIECTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAK)KE 3aBHCHUMOCTh IPUMEHEHUS
BEIIIECTB OT UX CBOICTB;

" [pUOOPETEHHE OIbITa HMCIIOJIb30BAHUS PA3IMYHBIX METOJIOB M3Y4YEHHS BEIIECTB, HAOIIONEHUS 3a UX
MPEBPALICHUSMHI TIPU TPOBEJACHUHM HECJOXHBIX XUMHUYECKHUX OJKCIIEPUMEHTOB C HCIOJIH30BAHHEM
J1a00paTOpHOTO 00OPYAOBaHUS U IPHOOPOB;

* (opmupoBaHME TpPEACTABICHUNH O 3HAYEHWHM XUMHUYECKOW HAyKH M PELICHUH COBPEMEHHBIX
JKOJIOTUYECKUX TPOoOJieM, B TOM YHCJIE€ B NPEIOTBPAIICHHH TEXHOTEHHBIX M HKOJIOTHYECKHX
KaracTpod.

Oco0enHocTH 0TOOpPa M aTaANTANUM Y4eOHOT0 MATEPHAaJIa N0 XUMHUHU

OO0yuenue yueOHOMY NpeaAMETY «XHUMHs» HEOOXOIUMO CTPOUTh Ha CO3/IaHUU ONTHUMAJIbHBIX YCIOBUI
JUI YCBOGHUS IPOrpaMMHOro Matepuaia ooyqaromumucs ¢ 3[1P. bonpiioe BHUMaHNe JOMKHO OBITh YAEICHO
oT0Oopy y4yeOHOro MaTeprasia B COOTBETCTBUH C MPUHLIUIIOM JOCTYITHOCTH IIPH COXPAaHEHUH 0011ero 6a30BOro
ypoBHs. OH JOJDKEH IO COJEp’KaHWI0O M 00beMy ObITh aJanTUPOBaHHBIM s oOydwaromuxca ¢ 3IIP B
COOTBETCTBHM C HUX O0COOBIMH 00pa3oBarenbHbBIMH MOTpeOHOCTMU. Criexyer O0OJerduTh OBIIAJICHUE
marepuaioM obOydarommumuca c¢ 3[IP mocpencTBoM ero JeTanbHOrOo OOBSACHEHHS € CHUCTEMAaTHUYECKUM
IOBTOPOM, MHOTOKpPaTHOW TPEHUPOBKONM B INPUMEHEHUM 3HAHUH C HCIOJIB30BAHMEM IPUEMOB
QITOPUTMU3ALUH U BU3YaAJIbHBIX OMOpP, 00y4eHUs CTPYKTYPUPOBAHUIO MaTepHaa.

bonbiioe 3HadeHwe Uil TOJHOLIEHHOTO YCBOEHHUS Y4e€OHOro Marepuaja HMEeT ornopa Ha
MEXIIPEIMETHbIE CBSI3U BOIIPOCOB, M3y4aeMbIX B JIAHHOM Kypce, C TaKUMH YYEOHbIMHM IpeAMETaMH Kak
«[eorpadusy, «dusuka», «buonorusy». Ilo3Bonss paccmMarpuBaTh OAMH M TOT € y4YeOHBI Marepuan
pa3HbIX TOYEK 3PEHUS, MEXKIIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €r0 JIyYlleMY OCMBICIEHHIO, O0siee TPOYHOMY
3aKpEIUICHUIO ITOIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHUM.

ITpu moArOTOBKE K ypOKaM yYUTENb TOJKEH IPEAYCMOTPETh (OPMHUPOBAHKE Y O0yUarOIUXCs YMEHUH
aHAJIM3UPOBaTh, CpPaBHUBATh, 0000IIATh H3y4aeMbli MaTepual, IUIAHUPOBATh MPEIACTOALIYI0 padoTy,
OCYILECTBIISATH CAMOKOHTPOJIb. HE0OX0IMMO MOCTOSHHO CIIEANTH 3a NMPaBUIBHOCTHIO PEYE€BOTO 0(OpPMIICHUS
BbICKa3bIBaHUI oOyuatouxcs ¢ 3[1P.

B cBs3u ¢ ocobeHHOCTSAMU MOBeAEHUsAN jAeaTenbHOoCcTH obydaronuxces ¢ 3[1P (pacTopMoXeHHOCTS,
HEOPraHU30BaHHOCTh) HEOOXOUM CTPOKANIINN KOHTPOJIb COOIOCHHS MTPaBUJI TEXHUKH 0€3011aCHOCTU MPHU
IpOBEIeHUH JTa0OPAaTOPHBIX PAOOT B XUMHUECKOM KaOMHETE.

IIpumepnbie Buabl fAesiTeabHOCTH oOydaromuxces ¢ 3IIP, oOyciaoBieHHble 0CO0BIMHU
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMM M o0ecle4YnBalOIMe OCMBICICHHOE OCBOEHHE COJep:KaHUHN
o0pa3oBaHus M0 NpeAMeTy «XHUMHUD)

Conepxanne BUIOB JesTeabHOCTH oOydaromuxcst ¢ 3I[IP Ha ypokax XumMuu ompeaensercs Hux
0Cco0BIMU 00pa3zoBaTeNbHBIMU MOTPEOHOCTAMU. [TloMuMo mHpoko ucnombzyembix B OOIT OOO oO6mmx st
BCEX OOYYAIOIMIMXCS BHJIOB JCSITEIBHOCTU CIEAYET YCUIUTh BUBI AEATEIHLHOCTH, CrieM(DUUHbIE 711 TaHHOU
KaTeropuu OOYyYaromMXcs, 7S OOECIeUeHHUsT OCMBICICHHOTO OCBOEHHUS COJEp)KaHUS OOpa3oBaHHS IO
MpEeAMETY: YCHJIEHHE TMPEAMETHO-TIPAKTUYECKON JESITEIIbHOCTH C aKTUBU3AIlMeHd CEHCOPHBIX CHCTEM;
4yepe0BaHuEe BUJIOB ACATEIbHOCTH, 33/IEUCTBYIOIINX PA3IUYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHUE MaTepuasa
C OMNOpOW Ha alroOpUTM; <«IIOIIaroBOCTh» B M3YyYEHUHM MaTepuana; HCIOJIb30BaHUE JOIMOJHUTEIBHON
BU3YaIbHON OMOPHI (TIaHBI, 00PAa3Ilbl, CXEMBI, IA0IOHBI, OTIOPHBIE Ta0HIIbI). i1 pa3BUTHS y 00YJIArOIIUXCS
¢ 3IIP ymenust pnenath BBIBOABI, (OPMUPOBAHHUS TPAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS HEOOXOIUMO
HCIIONIb30BaTh OTMOPHBIE cioBa U Kkiuiie. Oco0oe BHUMaHKE CIEAYET yISTUTh O0YUYEHUIO CTPYKTYPUPOBAHHIO
MaTepuana: COCTaBJI€HHE PHCYHOUHBIX U BepOaJbHBIX CXEM, COCTaBJIeHHE TaOJHl], COCTaBJIEHUE
KIIacCU(UKALUU C 0003HAYCHHBIMUA OCHOBAHUSIMU /ISl KJIACCH(UKAIIUU M HATIOJIHEHUE UX TIPUMEpaMH | JIp.

[IpumepHast TeMaTrdeckass 1 TEpMUHOTIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO.

Jus obydaromuxcsi ¢ 3[1P cyiecTBeHHBIMU SIBISIFOTCSI IIPUEMBI PabOTHI C IEKCHYECKUM MaTepHUATIOM
no mpenmery. [lpoBonutrcs crneuuanbHas paboTa MO BBEIECHHIO B aKTHUBHBIA CIIOBapb O00ydYarolIUXCs
COOTBETCTBYIOIIEH TepMUHOJOTHH. M3ydaeMbie TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTeNIbHA



BU3YyalbHasl MOJAEpPXkKa, alrOPUTMbl pPabOThI C OINpeAeNieHUEM, OIOPHBIE CXEMbl Ui aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yuyeOHOro npeamera «XuMus» B y4eOHOM NJIaHe

B coorBerctBun ¢ denepanabHbIM TOCYAAPCTBEHHBIM O0pa30BaTENbHBIM CTAHAAPTOM OCHOBHOIO
obmiero oOpa3oBaHusl y4eOHBIN MpenaMeT «XUMHs» BXOIHUT B MPEIMETHYI0 001acTh «EcTecTBeHHOHAayYHBIE
MPEIMEThD U ABIIAETCS 003aTENbHBIM ISl U3yYEHUSI.

VY4eOHbIM TUIaHOM Ha €€ u3ydeHue oTBefeHo 136 yueOHBIX 4acoB — 1o 2 4 B Henenmo B 8 U 9 kimaccax
COOTBETCTBEHHO.

Conepxkanne yueOHOTO TmpeameTa «XuMus», IpeacraBieHHoe B I[IpumepHoil pabodeil mporpamme,
coorBerctByer @DI'OC OO0, pazpaborano c¢ yuerom DOII OOO, coorBerctByer IIpumepnoit
aJIaTUPOBAHHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMe OCHOBHOIO 00IIero oOpa3oBaHusi 00ydaromuxcs ¢
3a/1ICPKKOM IICUXUYECKOTO PA3BUTHSL.

COJAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpeamer xumun. Poab xumuu 8 HcuzHu yenoeexa®. Tena u BeliecTBa. PU3NUECKUE CBOMCTBA BEIIECTB.
ArperaTHoe COCTOSIHHE BEUIeCTB. Xumus 6 cucmeme Hayk. Yucteie BemectBa u cMecH. CriocoObl pa3aeneHust
cmeceil. [IpaBuna Ge3omacHoro odpaieHus ¢ BELECTBAMU U JIaOOpaTOpHBIM oOopyaoBaHueM. [louwamue o
Memooax NO3HAHUS 8 XUMUU.

ATOMBI M MOJIEKYJIBI. XUMHMUYECKHE 3JIEMEHTHl. 3HAKM (CHMMBOJIBI) XMMHUYECKHX 3JEMEHTOB.
OTtHocuTenbHas aToMHas Macca. [IpocTeie u closkHbIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckas ¢popmysa. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH NOCMOSAHCMBA COCMAsa
sewecms. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBast 101l XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHHUU.

dusnyeckue M XUMHYECKUE SIBJICHUS. XUMHUYecKas peakuus. [Ipu3HakuM XMMHUYECKUX pEeakLUi.
VYpaBHeHUs] XMMHUYECKHUX peakluil. 3aKOH COXpaHeHusi Macchl BemiecTB. Krnaccudukanus XUMHYECKHX
peakuuii (coeMHeHMs, Pa3IokKEeHUs, 3aMelleH s, OOMEHa).

XUMHUUECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOHN MOCY/I0M, ¢ MpaBujiaMH pabOThI B 1a00paTOpUU
U npuéMamu oOpaileHus ¢ J1abopaTopHBIM 00OpYJOBAaHMEM; M3Y4YE€HHE U ONHUCaHUE (PU3NYECKUX CBOICTB
00pa31loB HEOPraHMYECKUX BELIECTB; HaOM0JeHne (pru3nyeckux (TUIaBI€HUE BOCKA, TasiHUE JIbJla, pacTHpaHue
caxapa B CTyNKe, KUIIEHHE M KOHJEHCAllMs BOJIbI) M XUMHMYECKUX (TOpPEHHE CBEYH, NMPOKATMBAHHE MEIHOU
IIPOBOJIOKH, B3aUMOEWCTBUE MeNa C KUCIOTOM) SIBJIEHUM, HAOIIOACHNWE U ONMUCAHME MPU3HAKOB NPOTEKAHUS
XMUMUYECKUX peakIuii (pa3iokeHue caxapa, B3auMOJIEHCTBHE CEPHOI KUCIIOTHI € XJIOPUAOM OapHsi, pa3ioKeHue
runpokcuga Meau(ll) mpm HarpeBanuu, B3auMojeicTBue jxene3a ¢ pactBopoMm conu menu(ll));uzyuenue
CIOCOOOB pa3liesieHuss cMmeceil (¢ TOMOINBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHME, IUCTHILIALUS,
xpomarorpadus), IpoBeleHue OYUCTKU MOBApPEHHON COJM; HAOIIOJACHNE U OMMCAHUE PE3YNIbTaTOB MPOBEICHUS
OIIBITA, WIUTIOCTPUPYIOILETO 3aKOH COXPAHEHUSI MACChl; CO3/IaHUE MOJIENel MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxuHeiilnue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kucinopon — snemeHT u mpocroe BemiecTBo. HaxoxxneHue
KHCIIOpOJia B TIpUPOJE, (DHU3NYECKHEe M XUMHUYECKHE CBOWCTBA. Peakiuu TOpeHHs MPOCTBHIX W CIOXKHBIX
BeriecTB. CrocoObl MOMYYeHHsS KUCIOpoAa B TabopaTtopuu u npomsiuiieHHocmu. [IpuMeHeHrne Kuciopoza.
[Tonsitue 06 okcunax. Kpyrosopot kucinopozaa B mpupojae. O30H — aniomponuas Moougukayus KUciopood.

Tennosoti 3¢hghexm xumuueckou peakyuu, mepmMoxumMuiecKue ypagHeHus, d3K30- U dHIAOTCPMUUYECKUE
peakuu. Tonaugo: yeonb u memaw. 3acpsaznenue 6030yXd, YCUleHUe NAPHUKOBO20 3ghekma, pazpyuieHue
030H0B8020 ClOAL.

Bomopon — smemeHT m mpocTtoe BemecTBo. HaxokmeHue Bojopoaa B mpupone, (GU3HYECKHUE M
XUMUYECKHE CBOMCTBA (HA MPUMEpPE B3aUMOJACIHCTBUSL C HEMETAIUIAMUA U OKCUIAaMU METAJJIOB), IPUMEHEHHE,
cnocobwvl nonyuenus. IloHATHE O KUCTIOTAX U COJISX.

311ech 1 nanee KypcuBOM 0603HAYCHBI TEMBI, H3YYEHHE KOTOPHIX POBOXMTCS B 03HAKOMUTEIIBHOM Iuiane. [legaror
CaMOCTOSTENIHHO OMpeessieT 00beM U3y4aeMOro MaTepuaia.



KommaecTtro BemectBa. Mok, MonspHas Mmacca. 3akoH ABorapo. MossipHblil 00bEM ra3oB. PacueTs! 1o
XUMHUYECKOH opmyrie. PacueTsl MaccoBO# 0N XUMUYECKOTO 3JIEMEHTA B COSIMHEHNUH, KOJIMUECTBA BEIIECTRA,
MOJISIPHON MacChl, MOJISIPHOTO 0ObeMa ra3oB. PacyéTsl Mo XUMUYECKUM YpaBHEHHSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee cocraB, cTtpoenue u Monekyibl. Booa kax pacmeopumernd.
PactBopsl. [lonsamue O HacvlujeHHbIX U HeHAcbluWeHHbIX pacmeopax. Ilonamue pacmeopumocmu eeujecms 6
600e. Pacuer MaccoBOM J0JIM BeLIecTBa B pacTBOpE (MPOLEHTHAsE KOHIIEHTpaIus ). MaccoBasi 107151 BEIIECTBa B
pactBope. Xumuueckue ceoticmea 600bl (paznodcenue, peakyuu ¢ Hampuem, OKCUOOM Kanblyus, OKCUOOM cepbl
(IV) peaxyuu c memannamu, kuciromuviMu u OCHO8HbLIMU oKcudamu). [lowsmue 06 ocnosanusix. Poub
pacmeopos 6 npupoode u 8 dcusHu yenoseka. Kpyeoeopom 600wl 6 npupooe. 3arpsisHEeHUE MPUPOJIHBIX BOJI.
OxpaHa 1 04KrCTKa MPUPOJHBIX BOJI.

Baxuelimme kinaccel HeOpraHMyeckux coenuHeHuid. Knaccudukanus HEOpraHWYeCKUX COCTUHEHUH.
Oxkcupspl: coctaB, Kiaccudukanus (KUCIOTHbIC, OCHOBHbBIE, amgomepHble, Hecoleobpazyowue - Ha npumepe
oxcuoa yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa. Ilonyyenue u XUMUYECKHE CBOWCTBA OKCHJIOB
(B3aumojielicTBUE C BOJAOM, KuciaoTamu, mienouamu). OcHoBanus. Knaccudukanusa ocHoBaHMiA: MIENOYU U
HEpacTBOpUMbIE OCHOBaHMs. HoMeHkaTypa ocHOBaHUM. PU3HMYECKHE U XMMHYECKHUE CBOMCTBA OCHOBAaHMIMA
(B3auMOJICHCTBUE C OKCUAMHU HEMETAJNIOB, KUCIOTaMH, COJIAMHU). [lonyuenue ocHoganuil.

Kucnotsl: cocraB, kinaccupukanusi, HOMEHKIATypa, (QHU3NYECKUE U XUMHYECKHE CBOWCTBA
(B3auMOJICHiCTBME C METallJlaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHUSIMH, COJIIMH, Ha MPHUMEpPE COJSIHOW H
CEpPHOHN KHCIIOT), cnocodwl nonyuenus. Psnm aktuBHOocTH MetauioB H. H. bekeroBa. Comm (cpemHmue):
HOMEHKJIaTypa CoJieil, cnocobwsl nonyuenus, B3aUMOJCHCTBUE COJIEH ¢ METaJIaMH, KUCIOTaMH, IIEI0YaMU U
COJISIMHU, IPUMEHEHUE.

[TonstTre 06 aMmdoTepHBIX THAPOKCHAAX (HA MpUMEpe LIMHKA U ANIOMUHUS). XUMUYECKUe CB0UCmEd
(83aumooeticmsue ¢ KUCIOMAMU U WeI04Yamu, pa3iodcenue npu Hazpesanuu) u noiydeHue.

I'enetnyeckas CBSI3b MEXKAY KJIacCaMHM HEOPraHMYECKUX COeMHEHUN. [ eHeTuueckue psbl.

XUMUYECKUI JKCHEPUMEHT: KAuyeCTBEHHOE OIPEIENIEHUE COJEpKaHUusl KHCIOpOJa B BO3JYXE;
MOJlyYeHUE U HM3yYeHUE CBOMCTB KHUCIOpOAa; HAOIIO/IEHHE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U
YCIIOBUSL BO3HUKHOBEHHUS M IpEKpallleHUs ropeHust (moxapa); O3HaKoMJIeHHE ¢ oOpa3laMu OKCHUIOB H
ONHCaHWE WX CBOWCTB; MOJY4YEHHWE M H3yU€HHE CBOMCTB BojxOpoja (ropeHue); HaboJeHHe o0paslioB
BEIIECTB KOJMYECTBOM | MOJIb; UCCII€JOBaHME OCOOEHHOCTEHl pacTBOPEHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMpPEAEIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEILECTBA;
B3aMMOJIEICTBHE BOJIbI C METa/lIaMU (HaTPUEM M KajibliueM) (BO3MOKHO MCIOJIB30BaHUE BHUIEOMATEPHAIIOB);
OIpe/ielIeHue pPAaCcTBOPOB KHUCIOT U MIeJoYel C IOMOUIbI0 HMHAMKATOPOB; MCCIIEJOBaHUE OO0pa3loB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOIIOACHNE U3MEHEHHS] OKPACKU UHJIMKATOPOB B pacTBOPax
KHUCTIOT ¥ lIeNoueit; u3yueHue B3ammojeicTBust okcuaa meau(Il) ¢ pactBopom cepHO# KHCIOTHI, KHCIOT C
MeTaJlJIaMH, peakluii HeHTpaau3aluy; NoJydeHue HepacTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJIHOTO MeTallia
JpYrUM M3 pacTBOpa COJIM; PELICHHWE >SKCIEPUMEHTANbHBIX 3adad Mo Teme «BaxHelmme Kiaccsl
HEOPraHUYECKUX COEAMHEHUN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema

xumn4yeckux 3jaeMeHToB JI. . MenpaeneeBa. Ctpoenne atoMoB. XUMHYeCKasi CBA3b.

OKHuCINTEBHO-BOCCTAHOBUTE/IbHBIC peaKINU

IlepBble MOMBITKY KIacCU(UKAIUN XUMHUUECKUX JIeMeHTOB. [IoHsATHE 0 Tpynnax CXOAHBIX JIEMEHTOB
(LIeoYHbIE U HIETIOYHO3EMENTbHbIE METAIIJIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). Dnemenmsl, Komopvle 06pa3yiom
amgpomepvle OKCUObBL U 2UOPOKCUOBI.

[lepmonnueckuit 3akoH. llepumogmueckas cucrema xumudeckux osnemeHToB Jl. M. Menneneesa.
Kopotkonepuonnas u oaunnonepuoonas (opmel Ilepuoanueckoil cucTeMbl XUMHUYECKUX 3JIeMEHTOB Jl.
N. MenpaeneeBa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICH IMOPSAKOBOTO HOMEpa, HOMEPOB Iepuoia M
IPYIIIBI 2JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sziep. M3omonwi. DneKTpoHbl. CTPOCHHE SIEKTPOHHBIX 000JI0UEK
aToMoOB niepBbIX 20 xumuueckux 3nemeHToB [leproauueckoii cucremsl J. . MenneneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoit cucreme . . Menaeneena.

3akonomepHocmu  UMEHEHUs CEOUCME JJIeMEHMOE8 MAablX Nepuooos U 2NAGHbIX NOO2PYNN, 6
3a8UCUMOCIU OM AMOMHO20 (Nopsi0Kko8o2o) Homepa 3uauenue Ilepuoduueckozo 3axona u Ilepuoouueckoii
cucmembl XUMUYECKUX DJIeMeHmo8 Oas pazeumus Hayku u npakmuku. [. M. Menoenees — yuénviii u



2PANCOAHUH.

Xumuueckasi cBsa3b. KoBayieHTHas (MoNisipHAss W HEMOJSApPHAs) CBsI3b. DIeKmMpoompuyamenbHOCmb
amomos xumuieckux snemenmos. VIoHHast CBS3b.

Crenenp oxucienus. OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE peakmuu. [Ipomecchl OKHCIEHUS U
BoccTaHOBJIeHUs. OKUCIUTEN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCTICPUMEHT: H3y4eHHe 00pa3lloB BEIIECTB METAIJIOB U HEMETAJUIOB; B3aUMO/ICHCTBHE
THJIPOKCUA IIUHKA C PacTBOPAMU KHUCJIOT W INEJIOYEH; MPOBEICHHUE OIBITOB, WIUTFOCTPHPYIOUINX MPUMEPHI
OKHUCJIUTEIIFHO-BOCCTAHOBUTENIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3IIOKECHHUS, COSTUHEHHS ).

Me:knpeaMeTHbIe CBSI3H

Peanusanus MEXIOpEAMETHBIX CBS3€H NMPH HM3yYeHHH XMMHH B 8 Kiacce OCYIIECTBIAETCS depes
HUCITIOJIB30BaHUEC KaK 06L[[I/IX CCTCCTBCHHO-HAaYYHBIX HOHSITHﬁ, TaxK U HOHSITHﬁ, ABJIAOIIUXCA CUCTEMHBIMU JIA
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTecCTBEHHO-HAYyYHbIC MOHATHS: HAy4HBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHAIHU3, CHHTES3,
KiIaccu(UKaIUs, NEPUOAUIHOCTh, HAOIIOJCHHE, SKCICPUMEHT, MOJCIMPOBAHHE, H3MEPEHHE, MOJECIb,
SIBJICHHE.

dusnka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHU, W30TOIbI, PaIdOAKTHBHOCTD,
MOJICKYJIa, JJICKTPUYECKUI 3apsiji, BELIECTBO, TEJIO0, OOBEM, arperaTHoe COCTOSIHME BEILIECTBA, a3,
(du3nvecKue BEIMYHUHBI, CIMHUIIBI K3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE311b1, COJIHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadust: atmocdepa, Tuapocdepa, MUHEPaIIbI, TOPHBIE MOPOJIBI, MOJIE3HbIC UCKOMAEMbIE, TOILTUBO,
BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo u XuMHYecKasi peakuust

[lepunoguueckunii 3akoH. Ilepumonmueckass cucrema xumudeckux saemeHToB [l M. Menneneesa.
Crpoenrie aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJMsl, KaJblUsl U UX COEIMHEHWM B COOTBETCTBUU C IOJIOKEHHMEM 3J1eMeHTOB B Ilepnonmueckoil cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHne BeniecTBa: BHJBI XUMUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3A6UCUMOCHIb
CB0lICME geujecmea om muna KpUCMaiiudeckol peuémku u 8U0a Xumuyeckou ces3u.

Knaccudukanus v HOMEHKIATypa HEOPraHHMYECKHX BeIIeCTB (MEXKIyHapoaHAs W TpPUBHAIBHAs).
XVMHYECKHE CBOICTBA BELIECTB, OTHOCSIIMXCS K pPA3JIMYHBIM KjlaccaM HEOPraHWYEeCKHX COEAMHEHUH,
TEHETUYECKAs CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccupukanuss XuMUYECKHMX peakuMid MO0 pa3dudyHbIM HpHU3HAKaM (10 4YUCIY M COCTaBy
YYacCTBYIOIIMX B PpEAaKLIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo H3MEHEHUIO CTeNeHeH OKHUCIEeHUs
XUMHUYECKUX D3JIEMEHTOB, 0 00pamumMocmu, nO YYacmuro Kamaiuzamopa). DK30- U IHI0TEPMHUUYECKUE
peakuuu. Tepmoxumuueckue ypagHeHus.

Ionsamue o ckopocmu xumuueckou peakyuu. Ilonamue 06 0Opamumulx u HeOOPAMUMBIX XUMUYLECKUX
peakyusx. llonamue o 20MO2EHHbIX U cemepoceHHblX peakyusx. llonamue 0 XuMU4eCKOM pAGHOGECUU.
Cmewenue xumuueckozo paenogecus. Daxmopwvl, eauAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMULECKO2O0 PAGHOBECUSI.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE peaxium, ANEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBlI€HHE YpPaBHEHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
HCIIOJIb30BaHUEM METO/a JIEKTPOHHOTro OanaHca.

Teopust SNEKTPONUTUYECKOW AMCCOLUALMM. OJNEKTPOJIMTUYECKAs IUCCOLMALUA. OJEKTPOJIMTHI U
HedNIeKTponuThl. Katnonsl, aHnoOHbI. Mexanusm ouccoyuayuu ewyecmes ¢ pasiudHblMU UOAMU XUMUYECKOU
ceaszu. I[lonamue o cmenenu ouccoyuayuu. CUIbHBIE U C1a0bIe SJEKTPOIUTHI.

Peakniun monHoro oOMeHa. YcCioBHS POTEKaHUSI PEaklii MOHHOTO oOMeHa 1o KoHma. IlomHbie u
COKpallI€HHbIE MOHHBIE YPAaBHEHMs peakUuid. XMMHUYECKHE CBOMCTBA KHUCIIOT, OCHOBAHHM M COJIEH B CBETE
MIPEACTABICHHUH 00 AJIEKTpOIUTHYECKOM nucconmanun. Cpena pactBopa. KauecTBeHHBIC peakiini Ha KAaTHOHBI
U aHUOHBL: XJOPUI-, OpOMUI-, HOIU-, CyIb(aT-, KapOOHAT-, CHIIUKAT-, (pocdar- aHUOHBL; TUAPOKCHI-HOHBL;
KaTHOHBI aMMOHWUSI, MarHUs, KaJbIus, aTIOMUHMS, )Kene3a (2+) u (3+), meau (2+), IMHKa, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax.



XUMHUECKUH IKCTIEPUMEHT: 03HAKOMIJICHHE C MOJCIISIMU KPHCTALTHYECKUX PEMIETOK HEOPTaHUIECKUX
BEIIECTB — METANIOB M HeMeTauloB (Tpadura W anmasa), CIOXKHBIX BEHIECTB (XJOpHIa HATPHA);
UCCIIC/IOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ICUCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHHE AIICKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIEcca TUCCOIMAIIMH KHUCIOT, IIEIOUei U coen
(BO3MOXXHO  HCIIOJIb30BAaHUE BHJCOMATEPUAIIOB); MPOBEJCHUE OIBITOB, WIIFOCTPUPYIOIIUX TPH3HAKA
NPOTEKAHUS PEeaKIMii MOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIICICHUE Tra3a, 00pa30BaHKUE BOJIbI); OIBITOB,
WDTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEaKIUil (TOPCHUE, PEaKIuu Pa3JIOKEHHUS,
COCIMHEHUS); paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBI0 KAYeCTBEHHBIX PEaKIMii Ha HOHBI;
pelIeHHEe YKCIIEPUMECHTAIBHBIX 3a/1a4.

HemeTaibl M MX coeJHHEHUSA

OOmast xapakTepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIC CTEIEeHU
okucienusa. CtpoeHue U (pU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — rajoreHoB. XHUMHUYECKHUE CBOWCTBA Ha
npuMepe XJiopa (B3aMMOJEHCTBHE C MeTallaMH, HEMETaUIaMH — BOJOPOJOM M KHCIOPOIOM, yenouamul).
Xnoposogopon. ConsiHasg KHCIOTa, XMMHUYECKUE CBOICTBa, nonyueHue, NpUMEHEHHE. [lelicmeue xiopa u
X710p080O0POOA HA Op2aAHU3M YeNogeKd. BaxkHeWIne XJIOpUAbl U UX HAXOXKICHUE BIPUPOJIE.

OO6mas xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHHUS aTOMOB KHUCIOpOJa U
cepbl. XapaKTepHbIE CTETIEHU OKHCIICHUSI.

Ctpoenne u (u3MUeCKHe CBOWCTBAa MPOCTHIX BEIIECTB — KHCIOPOAAa U CEphbl. AJUIOTPOIHBIC
MOTU(HUKAIMA KUCIOPOJa MU Cepbl. XHMMHUYECKHE CBOWCTBA Cepbl (B3aUMOICHCTBUE C HeMemaiiamu—
BOJIOPOJIOM M KHUCJIOPOIOM, METANIaMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBomopon: crpoeHue, (U3NYECKHEe M XHUMHYECKHE CBOWCTBA (KHCIOTHBIE M BOCCTAHOBHTEIBHBIC
cBoiicTBa). OKcHUIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcuAOB. CepHas KHUCIOTa: (U3NYECKUE U
XUMHUecKkue cBoiicTBa (o0mue u cneuuduueckue). Conu CEpHOM KHMCIOTHI, KaueCTBEHHAsl PEakius Ha
cynbdar-uon. CepHucras KucioTa. Xumuueckue peaxyuu, jedcawyue 8 OCHO8E NPOMBIULIEHHO20 Cnocoda
nonyuenus cepnou Kuciomsl. HaxoxneHue cepsl U e€ coemquHeHuid B mpupone. [IpuveHenue cepel u ee
COEMHEHUI B OBITY U B MPOMBIIUIEHHOCTH. Xumuueckoe 3azpsazHeHue okpyicaroujeli cpeovl coeOuHeHusmu
cepuvl (KUCTOMHbBLE Q0HCOU, 3a2PAZHEHUE 8030YXA U B0O0EMOB), CNOCOObL 20 NPE)OMEPALeHUSL.

Obmas xapakrepucTuka 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB azoTa u (ocdopa,
XapaKTepHBIC CTETICHN OKUCIICHHUS.

A3OT, pacmpocTpaHeHHe B Mpupoie, (pu3Mdeckne U XUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE C
MeTaulaMl ¥ HeMeTaIaMH - KHCIOPOJOM M BoopoaoMm). KpyroBopor a3zora B mpupoae. AMMHAK:
dusznyecKkne U XMMHUYECKHE CBOMCTBA (OKHCIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpA), NOJIYYeHUe U
npuMeHerne. CoJl aMMOHUS: COCTaB, (PU3NYECKHE W XMMUYECKHE CBOUCTBA (pa3lioKeHUE, B3aUMOICHCTBHE
CO IIeNIo4YaMHu), MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHUS. A30THas KUCIIOTa, e€ Gu3nuecKue u
XUMHUYECKHE CBOMCTBA (001mme u crienuduieckue), nonyyenue. Hurpartol (paznoxxenue). A30THCTast KHCIIOTA.
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE MUHEPATIbHBIX YIO0OpeHU. Xumuueckoe 3azpssHenue
OKpYdcaroufeli cpedvl COeOUHEHUAMU A30Ma (KUCIOMHbLE Q0HCOU, 3a2pA3HeHUe 8030YXd, NOYBbL U B0O0EMOB).

docthop, amromponnvie Mmoougpuxayuu gocgopa, PuUNUecKue U XUMHYECKHE CBOMCTBA
(B3aMMO/ICHICTBHE C METAJUIAMH, HEMETAIIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMUL).
Oxcun docopa (V), oprodochopnas kucnora: pusnyeckre 1 XUMUYECKHE CBONCTBA, noayuenue. Ilonamue
0 MUHEPAIbHbIX YOobpenusx: Humpamvl U Gocgamol. [lonamue o Komniekcuvix yoodpenusx. OOmas
XapakTepucTuka d3meMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB YIiepoJa H KPEMHHUS.
BajieHTHOCTP W XapaKTepHBIE CTETIEHN OKHCIICHHS aTOMOB yIiiepoja M KpeMHus. PactipocTpanenue yriepoa
B IIPUPOJIC, XapaKTEPHBIE CTEIIEHN OKUCIICHUSI.

VYrnepon, ammorponHbie Moaudukaruu (rpadur, anmaz), GuUMYECKHEe W XUMHUYECKHE CBOWMCTBA
IPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METAIJIAMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHIMU A30MHOU U CEPHOU
kuciomamu). Ancopomus. KpyroBopor yrimepoma B mpupoge. OKCuasl yriepoaa, ux (Qusnyeckue u
XMMHUYECKHE CBOWCTBa, MOJY4YCHHWE M IIPUMEHEHHE, JeHCTBHE Ha OpraHu3M uYeloBeKa. OJKosocuueckue
npoonemsl, cesazanuble ¢ okcuoom yenepooa(lV); eunomesa enobanvno2o nomenienus KiumMama, napHUKo8sli
aghpexm. YTonbHas KUCIOTA U €€ CoNd, UX (PU3NUECKUE U XUMUYECKUE CBOMCTBA, noiyyeHue u npumeHeHue.
KauectBennast peaknuss Ha KapOoHaT-MoHbBI. Vcmonb3oBanue KkapOoOHATOB B OBITY, MEAMIIMHE,
MPOMBINIJICHHOCTH U CETHCKOM XO3SHCTBE.

OO6mume mpeacTaBiaeHUs 00 0COOCHHOCTSX COCTaBa M CTPOEHUS OPTraHWYECKHX COCAMHEHHUH yriepoaa



(Ha TpuMepe MeTaHa, JTHJIEHA, 3TaHOJA, YKCYCHOM KHUCIOTBL. MXx cocmas u Xxumuyeckoe cmpoeHue.
Knaccughuxayus opeanuueckux eewecme. Ilonsatue o OMOMOTMYECKH BAKHBIX BEIECTBAX: >KHUpax, Oenkax,
yriaeBoJax — W UX POJHM B KU3HU 4YeJoBeka. MamepuanbHoe eOUHCMBO Op2aHU4eCcKUx U HeopeaHuyecKux
coeouHeHull.

Kpemuuii, ero ¢gusuueckre u XMMHUYECKHE CBOMCTBA (Ha MpUMEpe B3aUMOICHCTBHS C METallIaMU U
HEMETAJUIaMH), noayyeHue u npumeHnenue. Coedunenus kpemuus 6 npupoode. Obwue npedcmagienus 00
oxcuode kpemuusa(1V) u kpemnuesou xucrome. Cunuxkamel, puzuieckue u Xumuyeckue c8olcmad, noaiyieHue u
npumeHerue 8 ObIMy, NPOMbIULIEHHOCMU (8 MEOUYUHCKOU, 2JIeKMPOHHOU, CMPOUmenbHoul u op.). Basxcuetiwue
cmpoumenvHble MAmepuaivl: Kepamuka, cmekio, yemenm, 0emoH, stcenezobemon. [Ipobnemvr 6e3onacroz2o
UCNONIL30BAHUSA CIMPOUMNENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU IHCUHU.

XUMUYECKHIA JKCIEPUMEHT: H3y4eHHE OO0pa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOMN
KHCJIOTHI; IIPOBE/ICHNE KAUECTBEHHBIX PEAKIMil Ha XJIOPUJI-UOHBI U HAOII0IeHUE MTPU3HAKOB UX MPOTEKAHMUS;
OTIBITHI, OTpaKaloUMe (U3NYECKHEe U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHHUH (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPUAIIOB); O3HAKOMIICHHE ¢ 00pa3liaMu XJIOPUIO0B (TAJOTeHHIOB); 03HAKOMIICHHE C
oOpasmamMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOJIB30BaHUE BHJJICOMATEPUATIOB); HAOIIOJICHUE
mporecca OOyIJIMBaHHWS caxapa TMOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI; H3y4YCHUE
XMMHYECKUX CBOIMCTB pa30aBICHHOW CEPHOM KHCIIOTHI, IPOBEACHNE Ka4YeCTBEHHOW PEaKIK Ha CyIb(haT-noH
U HaOJo/ieHne Mpu3HaKa e€ MpoTeKaHus; O3HaAKOMIICHHE ¢ (PM3MYECKUMH CBOMCTBaMH a3oTa, hochopa u ux
COCMHEHUH (BO3MOXXHO HCIOJB30BAaHHE BHUACOMATEPHANIOB), OO0paslaMu a30THBIX U (POchOpPHBIX
yIOOpEHUli; MOJy4eHHEe aMMHaKa M HU3y4YeHUE €ro CBOMCTB; MPOBEJCHHE KAUECTBEHHBIX pPEaKIMi Ha MOH
amMMoHusl U (ocdaT-uOH U M3ydeHHE NMPHU3HAKOB HMX IMPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPHPOBAHHOM
A30THOM KHCIOTHI C Meabld (BO3MOXHO HCIOJIb30BaHHWE BHUIACOMATEpPHANIOB); H3y4ye€HUE MOJenel
KPUCTAUIMYECKUX PEHIETOK anMmasa, rpadura; O3HAKOMJICHHE C IPOLECCOM aJCOpOIMH PAacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOra3a; MOJYYEHHE YTIIEKHCIIOTO ra3a U H3yueHue
€ro CBOWCTB; POBEACHNE KaYeCTBEHHBIX PEaKINi Ha KapOOHAT- ¥ CHIIMKAT-HOHBI U M3yYEHHE MMPU3HAKOB MX
MPOTEKAHUS; O3HAKOMJICHUE C MPOAYKUHEH CHUIMKATHOW MPOMBIIIIEHHOCTH; PEHICHHE SKCIIEPUMEHTAIbHBIX
3a1a4 1o Teme «BaxxHeine HeMeTaluTbl M UX COSTMHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO6miasi XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAHUU WX TOJIOKEHUS B
[lepuoguueckoit cucteme xumuueckux snemeHToB [[. . MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJIoB. MeTanyeckasi CBsI3b U METAJUIMYECKass KPUCTAJUTMYECKAsT penéTka. DIeKTPOXUMUUECKUN PsiJl
HarnpsoKeHU MeTanioB. Ou3nUeckrue U XMMHUYECKHE CBOMCTBA METANIJIOB (B3aUMOJICHCTBUE C KHCIOPOIOM,
BOJIOH, kucnotaMu). Obwue cnocobwvl noayuenus memannog. Ilonamue o Koppo3uu memanios, OCHOBHbIE
cnocodwvl 3awumsl ux om kopposuu. Cniagvl (cmanwv, yyeyH, OOPANOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMY U NPOMBILULEHHOCTU.

[llenounble Metamibl: nosnoxeHue B Ilepumonuueckoit cucreme xumuyeckux isnementoB [[. .
MengeneeBa; crpoenue atoMoB. Haxoxnenue B mpupoge. Pusmyeckue W XMMHUYECKHE CBOMCTBa (Ha
npuMmepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne MEeNOYHbIX METAJUIOB U UX
COCTUHEHUN.

[[lenouHo3emMenbHbBIE METAJUIbI MarHuii W Kanbluil: mnojoxkeHue B [lepuonuueckoir cucreme
xumudeckux 3nmemeHToB [[. . MenzaeneeBa; cTpoeHUE UX aTOMOB; HaXOXAEHUE B mpupoae. Ousndeckue u
XUMHUYECKHE CBOWCTBA MarHusi M Kajiblus. BaxkHeiilue coequHeHHUS KaibIUs (OKCHI, THIPOKCHUI, COJH).
HKécmrxocmb 8006l u cnHOCOOBI €€ YCmpaHeHus.

Amomunuii: nonoxxenue B Ilepuoguueckoit cucreme xumuueckux snemeHToB J[. 1. MeHnneneesa;
CTPOCHHE aToMa; HaxOoXjeHue B mpupojae. Ousndyeckne U XMMHUYECKHUE CBOWCTBA aIFOMUHUA. AMGOTEpHbBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHMUSL.

Kenezo: mnonoxenne B Ilepuomnmueckoit cucreme xumuyeckux »snemeHToB [l M. Menneneena;
CTPOEHHE aTOMa; HaxoXJIeHue B mpupoze. Puznueckre U XMMUYECKUE CBOMCTBA Keje3a (B3auMOJIEHCTBHE C
MeTaJUIaMH, KUCIOTaMu | cofisiMu). Okcuabl, Tupokcuasl u comu sxeneza(ll) u sxkeneza(Ill): cocras, cBoiicTBa
U nojyydexue.

XUMUYECKUH 3KCIEPUMEHT: O3HAKOMJICHHE € OOpas3laMH METa/NIOB M CIUIABOB, MX (DU3MUECKUMU
CBOMCTBaMH; W3YYCHHE PE3yJIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIIOJIb30BaHHUE BHUACOMATEPUATIOB),
OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHJAa KaJbIMS W HATPUS C BOJOM (BO3MOXXHO HCIOJIb30BaHHUE



BUICOMATEPHAJIOB); HCCIICIOBAHUE CBOWCTB JKECTKOW BOJBI, TpoIlecca TOPCHUS JKele3a B KHUCIOPOJE
(BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUAIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEaKIUi HA MOHBI
(MarHmsi, Kanblus, amoMunus, muHKa, xkene3a(ll) m xenesa(lll), memu(ll)); maGmromeHue M oOmMcaHUE
MPOIECCOB OKpAIllMBaHUS IUIAMEHW HWOHAMH HATpUs, Kalius M Kajblus (BO3MOXHO HCIOJIh30BAHUE
BUJICOMATEPHAJIOB); HUCCIEOBaHHE aM(pOTEPHBIX CBOKWCTB T'HIPOKCHIA ATIOMHHHS W THIPOKCHIA IUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3314 TI0 TeMe «BaykHeHe MeTaJlTbl U UX COSAMHCHHUS.

Xumusn u okpysycarowas cpeoa

Hoesvle mamepuanvt u mexunonocuu. Bewecmea u mamepuanvt 6 NOBCEOHEBHOU IICUZHU HeNl08eKd.
Xumus u 300posve. bezonacHoe ucnonv3osanue sewecms U Xumuieckux peakyui 6 ovimy. Ilepsas nomows
npU XUMUYECKUX 0dco2ax u ompasieHusx. OCHOBbL IKOI02UYECKOU SPAMOMHOCIU. XUMUYECKOe 3acpsa3HeHUe
OKpyofcaloujell cpeodvl (npedenvhas donycmumas KoHyenmpayus eewecms — I1/JK). Ponv xumuu 6 pewieHuu
9KOJI02UYECKUX NPOOIEM.

Ilpupoonsvie ucmounuxu yene8o00po0os (V2oib, NPUpoOHblll 2a3, He@ms), NPOOYKMbL UX nepepabomxiu,
UxX ponb 6 ObIMY U NPOMBIUIEHHOCTU.

Xumuueckuii dKCnepumeHm. u3yueHue o0OpA3y08 Mamepuanios (CMeKkio, CHIa8bl Memasios,
noaUMepHble MAmepuaibl).

Me:knpeamMeTHbIe CBS3H

Peanuzanus MeXnpeAMETHBIX CBA3eH NIpU M3YYEHUH XUMHM B 9 Kilacce OCYIIECTBISETCS 4Yepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHIA, TaK U MOHITUHN, SBISIOMINXCS CHCTEMHBIMHE JIJIS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmIre ecTecCTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIH (hakT, THIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CUHTE3,
KJaccupukanus, NepUOAUYHOCTb, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIUpPOBaHHUE, H3MEpEHHE, MO/Elb,
SIBJICHHE, TTAPHUKOBBIN 3 (EKT, TEXHOIOTHS, MATEPUAIIBI.

®dusnka: mMaTtepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOINbI, PaJUOAKTUBHOCTH,
MOJIEKYJIa, dIEKTPUICCKHIA 3aps/l, TPOBOTHHUKH, TOIYIPOBOJHHUKH, JAUIIEKTPHKH, (OTOIIEMEHT, BEIIECTBO,
Tes0, 00BEM, arperaTHOe COCTOSIHUE BEILIEeCTBA, ra3, pacTBOpP, paCTBOPUMOCTb, KpHCTAIIIMUECKas peléTka,
CIUIaBbl, (PU3MYECKWE BEIMYMHBI, €IWHUIBI M3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3[IHI,
Consue.

buonorus:  ¢orocunTes, npixaHue, Ouocepa, SKocucTeMa, MUHEpAJbHbIE  YIOOpeHHS,
MHUKPOAJIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpPasbl, TOPHBIE TIOPO/Ibl, TOJIE3HBIE UCKOMaeMble, TOILIIUBO,
BOJIHBIE PECYPCHI.

BoinosiHeHHe MpakTHYeCKUX pador

[Ipn nmpoBeneHHH MpakTHYECKONW paOOTHI KaXAbIM €€ 3Tal BbINOJHSAeTCs oOywatouumucs c 3I1P
BMECTE C Y4YHMTEJEeM U IOJ ero pykoBOJCTBOM. Ha 1ocke 00s3aTenbHO BBIBEIIMBAIOTCS NMpPaBUIA TEXHUKU
0€30MacHOCTH, COOTBETCTBYIOLIME JaHHOMY BHUJY paOOThl, JaeTcs MpaBWiIbHas 3amuch QopMyn u
yKa3bIBaeTCs LeNb MpoBeJeHHsT padoThl. [Ipn HEOOXOAUMOCTH JaeTcs BU3YalbHbIM JITOPUTM BBIIOJIHEHUS
3alaHus. JTO CIOCOOCTBYET OCO3HAHHIO OOYYaOUIMMUCS BBINOJHIEMbIX JEHCTBUI M IOIY4EHHOTO
pe3yJbTara.

IIpumepHBIe KOHTPOJIBHO-U3MEPHUTEIbHbIC MATEPHAJIBI 10 XUMHH

Jlyi opranuzanuu MpoBEpKH, ydeTa U KOHTPOJIS 3HAaHUH 00yJaromuxcs Mo NpeaMeTy MpeyCMOTPEHbI
KOHTPOJIbHBIE PA0OTHI, CAMOCTOSTENIbHBIE pabOThI, 3a4€Thl, IPAKTHUECKUE paboOThl, TecTupoBaHue. OJTHUM U3
METOJIOB KOHTPOJSI pe3ynbTatoB oOydeHusi oOydarommxcs ¢ 3[IP saBrnsercs meTon MOIMBApHATHBHOTO
JKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMM OTBETaMU. Ero OTIWYUTENBHBIMM YEPTAMM  SBIISIEOTCS
ONEpaTUBHOCTb, BHICOKAs CTENEHb MHIWBUIYyaIN3allMU 3HAHUI, CPAaBHUTEIBLHO Majble 3aTpaTbl BPEMEHU U
Tpy/a Ha MPOBEPKY OTBETOB 0OYYAIOLTHXCS.

Jst obyuatomuxcss ¢ 3[IP Bo3MokHO w3MeHeHHe (OPMYIUPOBKU 33aHUM Ha «IIOIIArOBYIOY,
ajanTanyus  NOpeAsaraeMoro  oOydaromeMmycsi — TECTOBOro  (KOHTPOJIbHO-OIICHOYHOT0)  MaTepuana:
UCIIOJIb30BAaHUE YCTHBIX M TMHCbMEHHBIX MHCTPYKLUHUH, YMPOIIEHUE UIMHHBIX CIOXKHBIX (DOPMYIHPOBOK
UHCTPYKLUH, pelIeHHEe ¢ OMOPOH Ha aJropuT™, 00pasel, UCI0JIb30BaHHE CIPAaBOYHON HHPOPMALIUH.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHIM YUEBHOI'O IIPE/JIMETA «XWUMUS» HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

B menmom pesymbrarthl ocBoeHusi obOydaromumucs ¢ 3IIP yuebHOoro mpemmera «XWMES) TOJKHBI
COBMAaJIaTh C pe3yJibTaTaMu MPUMEPHON pabouell mporpaMMbl OCHOBHOTO oOmiero oOpazoBanus.Haubosnee
3HAUMMBIMHU SIBJISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K OOyUEHHIO U LIeJIEHAIPaBIEHHON 103HABATEIbHOM 1€ATEIbHOCTH;

YCTaHOBKA Ha OCMBICJIEHHE JINYHOT'O OIIbITa, HAOIIOACHUH 32 XUMHUUECKUMH SKCIIEPUMEHTAMU;

OpHEHTAIlMs] Ha NpPaBWIA WHAMBUIYAIbHOTO M KOJUICKTHBHOTO O€30MacHOTO TIOBEACHUS TIpU
B3aMMOJCHCTBUM C XMMUUYECKAMH BELIECTBAMU U COCIIUHEHUSIMU;

MIpaKTUYECKOe U3yueHue npodeccuil U Tpya pa3IMyHoOro pojaa, B TOM YHUCJIE HA OCHOBE IPUMEHEHUS
U3y4aeMoro NpeMeTHOro 3HaHus (Harnpumep, 1a00paHT XMMHUYECKOTO aHaINu3a);

yBaXXEHHE K TPYIy U pe3yJbTaTaM TPYJOBOU JESTENbHOCTH;

TOTOBHOCTb K OCO3HaHHOMY ITOCTPOEHHIO JlalbHENIIEeN NHIMBUAYAIbHONW TPaeKTOPUHN 00pa3oBaHUs Ha
OCHOBE OPHEHTHUPOBKM B MHpe Tmpodeccuid u TNPO(PECCHOHANBHBIX MPEINOYTCHUH, YBaXUTEIHHOTO
OTHOLICHHUS K TPYLY;

OCO3HAHHME CBOETO IMOBEICHHSI C TOYKHA 3PEHUS OMACHOCTU WJIM OE30MACHOCTH IS ce0s WM JUIs
OKPYXKarOIINX;

OCHOBBI JKOJIOTMYECKOH KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOIO
MBILUICHHS, MPUOOPETEHUE ONbITa 3KOJOIMYECKHM OPHUEHTHPOBAHHOM IMPAKTHUYECKOW MAEATEIbHOCTH B
KU3HEHHBIX CUTYalUsX;

OCO3HaHME MOCIEICTBUHA U HENpPUATUE BPEAHBIX NPUBBIUEK (YMOTPEOJEHHUsS aJKOrojisi, HAPKOTUKOB,
KypeHHUs) U UHBIX (popM Bpeaa uist PU3NYECKOro U ICUXUYECKOTO 370POBbSI;

IIPUHATHE pEIIeHUI B >KM3HEHHOW CUTyallMM Ha OCHOBE MEpeHoca MOJYyYEHHBIX B XOJe O0y4eHHs
3HaHWUN B aKTyaJIbHYIO CUTYaIUIO, BOCTIONHATH 1epUIUT UHPOpMALIHH;

TOTOBHOCTh OTOMpaTh M HCIIOJIB30BaTh HYXKHYIO HH(GOpPMAlMI0O B COOTBETCTBUH C KOHTEKCTOM
JKU3HEHHOW CUTYaIluu.

METAINIPEJMETHBIE PE3YJIbTATBI

O¢nadenue ynugepcanbHblMu y4eOHbIMU NOZHACAM ENbHBIMU OCLICIEUAMU:

BBISIBJISITH PUYMHBI U CIEACTBUS MPOCTHIX XUMUUYECKUX SIBICHUN;

OCYILLECTBIATh CPAaBHEHUE, KIACCU(UKAIMIO XMMHUYECKMX BELIECTB IO 3aJaHHBIM OCHOBaHHUSIM U
KPUTEPUSM JUIsl YKA3aHHBIX JOTHYECKHUX OTepaliuii;

CTPOUTH JIOTUYECKOE CYXAECHHUE IIOCJIE IPENBAPUTEILHOIO aHAIN3a, BKIIOYAIOIIEE YCTAHOBIICHHE
MPUYHNHHO-CJIEICTBEHHBIX CBS3EH;

BBISIBJIATH 1€(DUIUTH MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUISl peIICHHUs TOCTaBICHHON 3a/1auy;

peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);

co3JlaBaTh, NMPUMEHATh UM MpPeoOpa3oBbIBaTh 3HAKM U CHUMBOJBI, MOJETH U CXEMBl Ul pEIICHUS
yueOHBIX M MMO3HABATEIbHBIX 33/1a4 C IOMOIIBIO MEarora;

C TIOMOIIIBIO TIEarora MPOBOAUTh XUMUYECKHUI OIBIT, HECIOXKHBIA SKCIIEPUMEHT, JUIsl YCTAaHOBIICHUS
0COOCHHOCTE 00BEKTa M3YYEHHUs, MPUYMHHO-CIEICTBEHHBIX CBSI3ed M 3aBUCUMOCTEH OOBEKTOB MEXKAY
co00ii;

C MOMOIIBIO TEJ]arora WM CaMOCTOSITENIbHO (POPMYIHUPOBaTh 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
IPOBEIEHHOTO HAOJI0ICHUS, OTIBITA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIEICTBUS;

UCKaTh UM OTOMpAaTh MH(OPMAIMIO UM JaHHbIE U3 UCTOYHHMKOB C YYE€TOM HPEIOKEHHON yueOHOU
3a7jauyl ¥ 33JaHHBIX KPUTEPUEB.

Ognadenue ynugepcanbHbIMU y4eOHBIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OpPraHU30BBIBAaTh YU€OHOE B3aUMOJICHCTBHE B IpymIie (ONpeAesITh 00Iue Lelu, paclpenensaTh poi,
JIOTOBapUBATHCA APYT € APYTOM U T. 1.).



C TOMOIIBI Iefarora WIM CaMOCTOSTEIBHO COCTaBIIATh YCTHBIE W IHCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WIITIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIIJICHUS MIEPE ayAUTOPUEH;

OpPraHM30BBIBATH Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JI€ATEIbHOCTh C YUHUTEIEM U
CBEPCTHHKAMHM; pabOTaTh MHIAMBHUIYATbHO U B TPYIIE: HAXOAUTh OOIIee peUIeHne U pa3periaTh KOH(IMKTHI
Ha OCHOBE COIJIACOBAHUS MO3UIMI M ydyeTa MHTEpecoB; (HOpPMYIHpPOBaTh, ApryMEHTHUPOBATh U OTCTAaUBATh
CBOE MHEHHE;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT, MPUHUMATH U Pa3/IeisTh OTBETCTBEHHOCTh U
IIPOSIBJIAITH TOTOBHOCTB K IIPEJIOCTABICHUIO OTYETA IEPE]] IPYIIOi.

Osnadenue ynugepcaibHolMu y4eOHbIMU Pe2YTAMUBHBIMU OCUCMBUAMU:

oOHapyXuBaTh U POPMYIUPOBATH YUEOHYIO TPOOIIEMY, OIIPEAEIISTh LIeIb YUeOHOI e TeNbHOCTH;

BJIAJIETh OCHOBAMH CaMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATUS PEIIEHUN U OCYIECTBICHUS OCO3HAHHOIO
BbIOOpA B yueOHOI 1 O3HABATEILHOM IS TEIBHOCTH;

COOTHOCUTb CBOM [E€UCTBHsS C IUIAHUPYEMBIMHU pPE3YJIbTaTaAMHM, OCYLIECTBIISATH KOHTPOJIb CBOEU
NESTENIbHOCTH B IPOLECCe JOCTHKEHHUS pe3ylibTaTa, ONpeleNsTh CHOocoObl JEWCTBHM B paMKkax
NPEUIOKEHHBIX YCIOBUN M TPeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUU C M3MEHSIOMICHCS
CUTYaLUEeH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalll{ U IIpeJIaraTh IUIAH €€ N3MEHEHUS;

MPeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU pPeIlIeHUU y4eOHOH 3a1auu;

MOHUMATh TPUYMHBL, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblii pe3ynbTaT AeATeNIbHOCTH,
OTIpeIeNIATh MO3UTHUBHBIC U3MEHEHUS U HalpaBJeHUs, TpeOyrolre AanbHen e padboTsl;

OCO3HaHHO OTHOCHUTBCS K IPYrOMY YEJIOBEKY, €I0 MHEHUIO.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHIO O0S3aTENBHOTO COJEP:KaHWs, YCTAaHOBICHHOIO
JAHHOW TMPUMEpPHON pabouel MPOrpaMMoOi, BBLICIAIOT: Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUIA,
cnenuduyeckre s yueOGHOro npeamera «XuMus», BUABL JESTEIbHOCTH 10 MOTYYeHUIO HOBOTO 3HAHUS, €ro
WHTEpIPETAINH, MPEe0OPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX:

. MPEACTABICHUE O 3aKOHOMEPHOCTSX M I[M03HABAEMOCTH SBJICHHHN TNPUPOJIBI,
MOHMUMaHUe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOM HAayKH KaK 0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyIbTYypbl U MPAKTUYECKOM NESITEIHHOCTH YeJIOBEKa B
YCIOBUSIX COBPEMEHHOTO OOIIECTBa; MOHMMAHHE MECTa XUMHUU CPEIU JPYTUX €CTECTBEHHBIX
HayK,

. BJIQJICHUE OCHOBAaMH MOHATHMHOrO ammapara ¥ CUMBOJUYECKOTO SI3bIKa XUMHH
JUIsL coCTaBlieHUsT (DOPMYJT HEOPTaHMYECKUX BEIIECTB, YPAaBHEHUN XMUMHYECKUX peakiuil (c
OTOPOM Ha ANTOPUTM y4eOHBIX NEUCTBUM); BIaJIeHUE OCHOBAMHU XMMHUYECKONH HOMEHKJIATYPHI
(IUPAC u TpuBHaNIbHOW) U YMEHHUE UCIOJIB30BATh €€ IS pelieHus y4eOHO-TT03HABATEIbHBIX
3a/1a4 ¢ MOMOIIBI0 YUUTENS; YMEHHUE UCIIONIb30BaTh MOJIETH AJisi O0BSICHEHUS CTPOSHUSI aTOMOB
Y MOJIEKYJI IO QJITOPUTMY C OTIOPOM HA ONIPEEIICHHUS;

. MPEICTABJICHUE O CUCTEME XUMHUYECKUX 3HAHUM U YMEHHUE C TOMOILBIO YUUTEIS
MPUMEHATh CUCTEMY XHUMHUYECKMX 3HAaHUW JJI1 YCTAHOBIICHUS B3aUMOCBS3EH MEXIY
M3y4EeHHBIM MaTepUajIOM M TIPH MOJYyYEHUH HOBBIX 3HAHHH, a TAK)KE B MPOIECCE BBIMOTHEHUS
y4eOHBIX 3aJaHuil U TpU pabdoTe C HCTOYHUKAMHU XHUMHUYECKON WH(OpMammu, KOoTopas
BKJIFOYAET:

BOKHEWIIINE XUMHMUYECKHE MOHATHUSA: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U
CJI0’KHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOIHAsSI CMECh, OTHOCHUTEIIBHBIE aTOMHAsI U MOJIEKYJIIpHAas MaccChl,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MOJSPHBIH 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb
(cpenusis), XUMHUYECKas pPEaKIHs, PEaKI[Md COCIUHEHHS, PEaKIMH PA3JIOKEHHUS, PEaKIUHU 3aMEIICHHUS,
peakiuu oOMeHa, TerIoBoH A (EeKT peakinu, 3K30- U FHIOTEPMHUUECKIE PEaKI[UU, PACTBOP, MAcCOBas JI0JIS
XAMHYECKOTO 3JIEMEHTa B COEMHEHNH, MAacCOBas J10JIs1 U MPOIEHTHAs] KOHIEHTPAIMS BEIIECTBA B PaCTBOPE,
SIIPO  aToMa, JJIEKTPUYECKUH CIIOM aToMa, aTOMHas OpOuTallb, pPaJNyC aroMma, BaJCHTHOCThb, CTEIICHb
OKHCJICHUSI, XUMUYECKasl CBA3b, JJIEKTPOOTPHULATEIBHOCTh, MOJISIPHAS M HENOJIAPHAs KOBAJIEHTHas CBS3b,
WOHHAsl CBS3b, METANIMYECKAsl CBS3b, KPUCTAIMYECKAs pelnieTka (aToMHasi, HOHHAs, MeTaJTM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, JJEKTPOJUT U HE DIIEKTPOIUT, SJICKTPOIUTHYECKAs TUCCOLMALINS,
peaKuuu MOHHOTO OOMEHAa, OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIUU, OKUCIUTENIh M BOCCTAHOBUTEINb,



OKHCJICHHE U BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMHUECKOE paBHOBECHE, 00OpaTHMble U HEOOpAaTUMbIE peaKlnu,
CKOPOCTh XMMHYECKOM pEeakluu, Karaliu3arop, npenenbHo nomyctumast koHunentpauus (1K), xopposus
METAJIJIOB, CIUIaBbI;

OCHOBOIIOJIArarolMe 3aKOHbl XUMHUM: 3aKOH COXpaHeHus Mmaccbl, [lepuoguueckuii  3akoH
. Y. MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUU XUMHM: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHUS MIEKTPOIUTUYECKON JUCCOLMALNY, a TAKXKE
MPEJICTABICHUS O HAyYHBIX METOJIaX MO3HAHHUSA, B TOM YHCJIE KCIIEPUMEHTAIBHBIX U TEOPETUUECKIX METO/1aX
MCCJIEJOBAHMSI BEILIECTB U U3YyYEHUS] XUMUYECKUX PEAKIUM;

o NpEJCTaBICHUEe O [EePUOJUYECKON 3aBUCUMOCTH CBOMCTB  XHUMHUYECKUX
AJIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPHUIATENBHOCTD), MPOCTHIX MU CIOXKHBIX BEIIECTB OT
II0JIOKEHUs 2ieMeHTOB B Ilepuoanueckoil cucremMe (B MallbIX IEpUOAaxX M TJIaBHBIX
MOATPYNNAax) W OJJIEKTPOHHOTO CTPOEHHUS aTOMa; YMEHHE OOBSICHATH CBS3b IOJOXKEHUS
aneMmeHTa B llepuonnyeckoil cucTtemMe ¢ YMCIOBBIMU XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sApa, oOllee YUCIIO AJIEKTPOHOB), paclpeaesieHueM
AJIEKTPOHOB 0 SHEPTreTUUECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KM U KaIbIUs;
KJacCU(UIUPOBATh XUMHUYECKUE AJIEMEHTHI C OMOPOM Ha ompeneieHus] GU3NYECKOro CMbICIA
U(POBBIX TAHHBIX TEPUOTUICCKON TaOIHUIIBI;

o yMEHHE KIaccu(pUIUpoBaTh XUMUYECKUE DIIEMEHThI, HEOPTaHMUECKHE BEIECTBA
1 XMMHUYECKHUE PEaKIMU C OTIOPON Ha CXEMBbI; ONPEAEATh BAIGHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX D3JIEMEHTOB, BUJ XUMHYECKOM CBSI3M W THUIl KPUCTAJUIMYECKOH CTPYKTYpHI B
COCUHEHUIX, 3apsii HOHA, XapakTep cpelbl B BOJHBIX pacTBOpax BeHIECTB (KHUCIOT,
OCHOBAHUM), OKUCIUTEIh U BOCCTAHOBUTENb 110 AITOPUTMY YUEOHBIX JI€HCTBUI;

o YMEHHE XapaKTepU30BaTh C OMOpPOW Ha cxeMy (U3MYecKHe W XUMHUYECKUE
CBOMCTBA MPOCTBHIX BEIIECTB (KHUCIOPOJI, O30H, BOAOPOA, IrpaduT, anma3, KpeMHHUH, a3orT,
docdop, cepa, XJIop, HATPUH, KaIWW, MArHUH, KAIbLUN, aTIOMUHUHN, JKEJIE30) M CIOXKHBIX
BEIIECTB, B TOM YHCIIE UX BOAHBIX PAcTBOPOB (BOAA, aMMHAK, XJIOPOBOJIOPOJ, CEPOBOIOPOI,
okcuabl U rujpokcuabl MetamoB I - IIA rpynn, amomunus, menu (1), nunka, xenesa (II u
M), oxkcunwr yraepoaa (II u 1IV), kpemuus (IV), azota u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTasl, a30THasA, (ocpopHas, yrojipHas, KpEMHUEBAs KHUCIOTa U HUX
COJIM); OINHUCHIBATH C OMOpPOW Ha IUIaH M KIIOYEBHIE CJIOBA; YMEHHE NPOTHO3MPOBATH U
XapaKTepu30BaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTHM OT HX COCTaBa U CTPOEHUS IOCIe
IIPEIBAPUTENIBHOTO  aHalu3a IM0J PYKOBOJACTBOM Il€larora, IPUMEHEHHE BELIECTB B
3aBUCHUMOCTH OT HUX CBOHCTB, BO3MOYKHOCTb IPOTEKAaHUS XHMUYECKUX IpEBpallleHud B
Pa3NUYHBIX YCIOBUSAX, BIMSHUE BEIIECTB U XUMHUYECKUX MPOLIECCOB Ha OPTaHU3M YeJIOBEKa U
OKPY>KaIOIIYI0 IPUPOJIHYIO CpEAY;

o YMEHHUE COCTaBIATH MO 0Opaslly, CXeMme, alropuTMy Y4eOHBIX AEUCTBUIl
MOJICKYJISIPHbIE U MOHHbBIE YPAaBHEHHUS peakluil (B TOM 4YHCIEe peakluuil HOHHOro oOMeHa H
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKIUil), WUIIOCTPUPYIOIIMX XHMHUYECKHE CBOMCTBa
M3Yy4CHHBIX KJIACCOB / TPYNI HEOPraHMYECKUX BEIIECTB, a TaKXKe IOATBEP)KIAFOIINX
TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

o YMEHHUE BBIYUCIATH OTHOCHUTENBbHYIO MOJEKYJISPHYI0O U MOJSIPHYIO MAacchl
BELIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI'O 3JIEMEHTA B COEIMHEHUH, MAaCCOBYIO JIOJIIO BELECTBA
B PacTBOpE, KOJIMYECTBO BELIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMopoil Ha obmue GopMyIbl;
yYMEHHUE MPOBOJUTH PacueThl MO YPaBHEHUSAM XHMHYECKUX PEaKUUi M HaXOJIUTh KOJIUYECTBO
BelIeCTBa, 00bEM M MacCy peareéHTOB WM NPOAYKTOB pPEaKIMH C Omopoil Ha oOpasel,
JITOPUTM y4EeOHBIX JIEHCTBHIA;

o BJIQJICHHE OCHOBHBIMHM METOJIaMH HAY4YHOTO TIO3HaHUs (HaOsoneHue,
HU3MEpEeHHe, SKCIEPUMEHT, MOJEIMPOBAHNE) TPU U3YUEHUH BEIIECTB U XUMUYECKHUX SBJIEHUH C
OIOPOi Ha arOPUTM YUE€OHBIX IEHCTBUIA; yMEHHE C(OPMYIMPOBATEH MPOOIEMY U MPEIOKUTH
MyTU €€ PeUIeHHs ¢ MOMOUIbIO Mearora; 3HaHue OCHOB 0e30MacHOi paboThl C XUMUYECKUMU
BEIIECTBAMH, XMMUYECKON TOCY0N 1 T1a00paTOPHBIM 000pyI0BaHHEM;

o HaJIMYUe MPAKTUYECKUX HABBIKOB IJTAHUPOBAHUS U OCYIIECTBIICHUS CIIEIYIOIINX
XUMHUYECKHUX SKCIIEPUMEHTOB 0] PYKOBOJICTBOM YUUTENs ¢ 00CYXKIeHUEM I1aHa pabOThl WU
COCTaBJICHUEM TaOJIUIIBL:



M3Y4YEeHHE U onucaHne GU3NYECKUX CBONCTB BEIIECTB;
O3HAKOMIJICHUE C PU3NICCKIMH U XUMHUYECKUMH SBIICHUSIMU;
OTIBITHI, WILTIOCTPUPYIOIIKE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIuii;
n3yueHue crnocoO0B pa3faeseHUs CMECei;
MOJIy4eHUE KUCIOPOIa U U3yYEHHE €r0 CBOMCTB;
II0JIy4E€HHUE BOJIOPOAA U U3YUYEHUE €TI0 CBOMCTB;
MOJIy4YeHHUE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;
MOJIy4YEeHUE aMMHUaKa U U3yUY€HUE €ro CBOUCTB;
MIPUTOTOBJICHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM 10JIel pacCTBOPEHHOTO BEILIECTBA;
HCCIIeIOBaHKE U OMKMCAHKUE CBOMCTB HEOPraHUYECKHUX BEUIECTB PA3IMYHbIX KJIACCOB;
MIPUMEHEHHE UHIUKATOPOB (JJTAaKMyca, METHIIOpaHka U peHOoIPTaANIenHa) ISl OTPEAeIICHHUs XapaKTepa
Cpelbl B pacTBOpaxX KHUCIOT U IIEJI0YeH;
M3y4YeHUE B3aUMOJECHUCTBUS KHUCJIOT C METaUlaMHU, OKCHIAaMH METAJUIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
MOJTy4YeHUE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 pacTBOpa COJIH;
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCIMHEHUI;
pelieHue YKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «DJIEKTPOIUTHIECKAs JUCCOLIHALIHS,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeille HeMeTallIbl ¥ UX COeTUHEHUS;
pelIeHue YKCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BaskHelIe MeTauibl U UX COCTUHEHUS;
XUMHUYECKHE YKCIIEPUMEHTHI, WJUTFOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa;
KaueCTBEHHBIC PEAKI[MU Ha MPUCYTCTBYIOIINE B BOJIHBIX PaCTBOPaX MOHBIL: XJIOPHUI-, OpOMUI-, HOTUI-,
cynbedar-, hocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KaJblus,
ATIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), UHKA,
YMEHHE TMPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (popme BBIBOJOB, J10Ka3aTeIbCTB, TpadUKOB U
TaOJHI] ¥ BBISIBIISITH SMIUPHUUECKUE 3aKOHOMEPHOCTH;
. BJIaJICHUE TIPaBHJIaMU OE30MacCHOTO OOPAIIEHHS C BEIIECTBAMH, HUCIIOJIb3yEeMbIMH
B TMOBCEIHEBHOM KHM3HU, a TaK)Ke MpaBUIAMH MOBEICHHS B IENAX COEpeKeHUs 30pOBbS U
OKpY’KaloIlel MPUPOIHON Cpelbl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3ACHCTBUS Ha YKUBBHIE
OpTraHU3MBbI OTPEIENIEHHBIX BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIICHUS U MPEIOTBPAIICHUS UX
BPEHOTO BO3/IEHCTBUsI; TIOHMMAaHUE 3HAYEHUs KUPOB, OEJKOB, YIIEBOJOB MJisi OpraHu3Ma
YEJIOBEKa;
o BIIQJICHUE OCHOBAMHU XHUMHYECKON T'PaMOTHOCTH, BKJIIOYAIONIEH YMEHHE
MPaBIJIBHO KCIIONB30BaTh W3YYCHHBIE BEIIECTBA M MaTepHalbl (B TOM 4YHCIE, MUHEPAIbHbBIE
ya0OpeHusi, MeTaulbl M CIUIaBbl, TPOAYKTHl MEepepabOTKH MPHUPOIHBIX HCTOYHHKOB
yIAeBOJIOPOAOB (yrisi, MPHUPOAHOTO ra3a, HedTH) B OBITY, CEIbCKOM XO3SCTBE, Ha
MMPOU3BOJICTBE; YMEHUE TPHUBOAUTH TPUMEPHI MPABUIBLHOTO MCIOJb30BaHUS HW3YYCHHBIX
BEILIECTB U MAaTEPHUAJIOB;
o YMEHHUE yCTAaHABJIMBATh CBSI3M MEXKIY PEAThbHO HAOIIOJAEMBIMH XUMHUYECKHUMHU
SIBJICHUSIMHA U TIPOIIECCAMH, MPOUCXOMISIIUMHA B MaKpO- U MUKPOMHUPE, OOBSCHATHh MPUYHNHBI
MHOT000pa3usi BEIIECTB; YMEHHE WHTEIPUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX
y4eOHBIX TIPEIMETOB C TTIOMOIIBIO TIEAarora;
. npencTaBieHne o chepax MpoPecCHOHATBHON IeSTENbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHIKCHHSIX XUMHYECKOU
HayK{; HaJWM4We OMbITa PAOOTHl C Pa3IMYHBIMH HCTOYHHKAMH HH(POpMAlUU MO XUMHUHU
(HayyHO-TIONYJISIpHAST TUTEpaTypa, CIOBapH, CIPAaBOYHUKU, UHTEPHET-PECYPCHI) C OMOPOM Ha
QITOPUTM: yMEHHE OOBEKTHUBHO OIICHWBATh MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U
MPaKTUYECKOM MPUMEHEHHUH.

TpeOoBannss K mNpeaMeTHbBIM PpPe3yJabTATAM OCBOCHHMSA Y4YeOHOro mpeamMera «XuUMHA»,
pacnpeeeHHbIe 110 T0AaM 00y4YeHHUs!



Pe3ynbratel mo rogam ¢GopMynupyroTcs MO0 MPUHLUIY J00aBIE€HUS HOBBIX pPE3yNIbTaTOB OT roja K
roay, yXK€ Ha3BaHHbIE B NPEAbIAYIIMX TroAaX MO3WIUHU, KaK IMPABHIIO, JIOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS (PE3yJIbTAaThl OUEPEAHOIO TOia 10 YMOIYaHHUIO BKIIIOYAIOT PE3YIbTAaThl MPEAbIIYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSTHUHA: aTOM, MOJIEKYJa, XUMHYECKHH 3JIEMEHT,
MIPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECH (OAHOPOIHAS M HEOAHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIbHAS
aTOMHasT W MOJIEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBas JOJIs
XUMHYECKOTO JJIEMEHTa B COCIMHEHUHU, MOJSAPHBIH OO0BEM, OKCHUJ, KHUCIOTa, OCHOBAaHHE, COJIb,
2NIEKMPOOMPUYAMENLHOCT?, CTETICHD OKUCIICHHS, XMMUYECKAs! PEaKIHs, KIaCCHUKAIHS PEaKIIHi: PeaKIK
COEIMHEHUS, PEAKIUMU DPA3JIOKEHUs, PEaKLUM 3aMEILEHUs, peakluuu OOMEHa, 3K30- U SHIOTEPMHUUYECKUE
peaKkuu; meniogou s¢hghekm peaxyuu, SIAPO aroma, SIEKTPOHHBIN CIONH aTOMa, aTOMHasi OpOUTalb, Paguyc
aToMa, XUMUYECKas CBSA3b, [TOJIIPHAs U HEMOJSPHAs KOBAJIEHTHAs CBSI3b, HOHHASI CBA3b, NOH, KATUOH, AaHHUOH,
pacTBOp, MaccoBasi J10JIsl BellleCcTBa (MPOIIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSATh 3TU MOHITHS
IIPU ONKMCAHHMM BEIIECTB U UX MPEBPAICHUII;

WCTOJB30BAaTh XMMUYECKYI0 CHMBOJHKY JUIS COCTaBJCHHS (OpPMyN BEMIECTB, MOJEKYJISPHBIX
YpaBHEHUU XUMHUYECKUX PEaKIIUii, JIEKTPOHHOTO OanaHca;

OIpEe/EATh BAJECHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEAUHEHHUSAX; CTENEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COCAMHEHMSIX C OMOPOM Ha OINpeAeNeHHs, B TOM YHCIE CTPYKTYpHUPOBAHHBIE;
IPUHAJUIEKHOCTh BELIECTB K OIpPENEIEHHOMY KJIacCy COEAMHEHUH mo (opmynam; BUJ XMMHYECKOH CBS3U
(koBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHECHHUSIX;

UMETh NPEJCTaBICHUE O CHUCTEME XUMHUYECKHX 3HAHWH, YMETb C IIOMOIIBIO YYUTEIS HPUMEHSThH
CUCTEMY XMMHWYECKUX 3HAHWUW, JUISl YCTAHOBJICHUS B3aWMOCBSI3U MEXKIY HM3YUYEHHBIM MaTEepUalioM U IpHU
NOJYyYCHWH HOBBIX 3HAHWH, a TakkKe Mpu paboTe ¢ MCTOYHHKAMH XHMHUYECKOH WH(pOpMaIny.
OpueHTUpOBAaThCS B TMOHATUSAX M ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE, MPUMEHATH MPH BBITOJIHEHUU
yueOHBIX 3aJJaHUil U PELIEHUH PACUETHBIX 3aJady C ONOpPOl Ha aJrOPUTM Yy4eOHBIX NEHCTBHI M3ydeHHBIE
3aKOHBI U TEOPUM: 3aKOH coxpaHeHus Macchl, [lepuonnueckuii 3akoH .M. Menneneesa, zaxon nocmoancmea
cocmasa, 3aK0OH ABOTraZipo; aTOMHO-MOJeKyJisspHas Teopusi.COOTHOCUTh 0003Hau€HUsl, KOTOPbIE UMEIOTCS B
tabnmune «llepuonnyeckas cuctema xumuuyeckux odnemeHToB J[. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHHS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sjpa, oOIIee 4YHuCiIo
3JIEKTPOHOB U PACHpPEENICHHE UX 0 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATbXUMHUECKHE DJIEMEHThI, HEOpPraHMYECKHE BELIECTBAa; XMMUYECKUE peakuuu (1o
YHCIy U COCTaBY YYacCTBYIOLIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY 3(deKTy, Mo M3MEHEHHUIO CTEeNeHU
OKHCJIEHUS XUMHUECKUX 3JIEMEHTOB) C OMOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX KJIACCOB,
MOJITBEPIK/1asl ONKCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHYECKHX PEAKIIUN C
ONOPOM HAa CXEMBI;

MIPOrHO3HPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOEHHMS; BO3MOXKHOCTHU
MPOTEKaHUsI XUMHUYECKUX TPEBPAIICHUN B PA3IUYHBIX YCIOBHUSX TOCIE MPEABAPUTEIHHOTO OOCYKIEHUS C
IEJaroroM;

BBIUUCIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEeHTa MO (QopMyse COEIWHEHHUS; MacCOBYIO JOJIO BElIeCTBAa B PacTBOpPE; MPOBOAUTH
pacy€Thl O YpaBHEHHUIO XUMHUECKOM PEaKIIK C OMOPO Ha alrOpPUTM;

MPUMEHSITh OCHOBHBIE OIEpAlMi MBICIUTENbHON NEATENbHOCTH — aHajJUu3 M CUHTE3, CpaBHEHUE,
00001eHne, cucreMaru3anus, Kiaccu(HKaIus, BBISIBICHUE NPUYMHHO-CICACTBEHHBIX CBsI3ed — JuId
U3YYEHHS CBOWCTB BEIIECTB M XHUMHUYECKMX pEaKLMW; eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS —
HaOIO/IeHUE, MU3MEpPEeHHe, MOJETUPOBAHUE, DKCIEPUMEHT (PeanbHblll U MbICIeHHbIl) TOJ PYKOBOACTBOM
nejarora,

CJIeIOBATh MPaBUIIAM TOJIb30BAHUSI XUMUYECKOU MOCY 10 U 1a00paTOpHBIM 000pYIOBAHUEM, a TAKIKE
npaBwiiaM OOpalIeHHUs] C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMHU IO BBINOJIHEHHIO JaOOPATOPHBIX
XMMHUYECKHX ONBITOB MO TOJIYYEHHIO UM COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJNA U KHUCIOPOJA),

231eCh 1 Janee KypCHBOM 0603HAYAIOTCS [IAHUPYEMBIE IPSIAMETHBIC PE3YJIbTaThl, KOTOPBIE MOTYT GBITh IIOTEHIHAIBHO
JMOCTUTHYTHI oO0ydarormmmMcst ¢ 3TTP, HO He SIBIISIOTCS 00s3aTEIbHBIMHU.



MPUTOTOBJICHUIO PACTBOPOB C OMpeNeIEHHON MaccoBOW Jojiell pacTBOPEHHOIO BEIECTBA; IJIAHUPOBATh U
MPOBOJANTH XMUMHUYECKHE DKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB MIENOYEH M KHUCIOT C IMOMOIIBIO
UHAUKATOPOB (JakMyc, (eHondranent, METUJIOPAHK W JAp.), MOATBEPKJAIOIIMX KAYeCTBEHHBIM cOCTaB
HEOPTaHMYECKUX BEIIECTB (KAYeCTBEHHBIC PEaKIIMU Ha HOHBI) TIOJI PYKOBOJICTBOM II€/[arora.

9 KUIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHUI: XUMUYECKHI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CJIO0KHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTD, CTENEHD
OKHCIICHUsI, XUMHUECKasl peakliys, XUMHUYECKasl CBSA3b, Menyiosoll 3¢pgekm peaxyuu,MOJb, MOJIAPHBII 00BEM,
pacTBOp; BJIEKTPOJIUTHI, HEIIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAsT IUCCOLMALNASA, peaKUUH HOHHOro oOMEHa,
KaTaJl3aTop, XuMuyeckoe pasHogecue, obpamumvle U Heobpamumvlie peakyuu, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLUH, OKHCIUTENb, BOCCTAHOBUTEb, OKHCIEHUE U BOCCTAaHOBIEHHUE, AJZIOTPOIIHNS,
aM(pOTEepHOCTh, XMMHUYECKass CBs3b (KOBaJICHTHAs, MOHHAs, METANIMYECKas), KpPUCTAJUTMYECKas pemérka,
KOppO3Us Memailos, CHlasbl, CKOPOCMb XUMUYECKOU peaxkyuu, NPEeNeabHO IONYyCTHMas KOHUEHTpalus
(ITIK) Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) U IPUMEHATH 3T MOHATUSA
IIPY OIMCAHMU BEUIECTB U UX MPEBpAILECHU;

UCMOJb30BaTh 3HAKU U CHUMBOJIBI Ul (PUKCALMU PE3y/IbTAaTOB HAOJIOJEHHM, cocTaBieHUs (HopMmys
BEIIIECTB U YPAaBHEHUN XMMHYECKUX PEaKIIMi, 3aIMCU JAaHHBIX yCIOBUH 3anad. VMcmons3oBaTh 0003HAYEHUS,
umeromuecs B [lepuoanyeckoil cucteme U TabinIEe pacCTBOPUMOCTH KUCIIOT, OCHOBAHUH U coJieil B Boje s
BBIIIOJIHEHHMS 3aJJaHUM.

OIIPEAEIATh BAJIEHTHOCTD U CTENEHb OKUCICHUSI XMMUYECKHUX JIEMEHTOB B COEAMHEHUAX PA3IM4YHOIO
COCTaBa; MPUHAJICKHOCTh BEIIECTB K ONpPeAEIEHHOMY KJIacCy COEMHEHUH ¢ ONOPOM Ha ONpeAeIeHHs], B TOM
yucie CTPYKTYpUPOBaHHbIC, BHUJAbl XUMHUYECKOM CBA3M (KOBaJEHTHas, WOHHAas, MeTajlIn4yeckas) B
HEOPTraHMYECKUX COCTMHEHUAX; 3aps/l HOHA IO XUMUYECKOH (hopMyIie; XapakTep cpelibl B BOJHBIX paCTBOPAx
KHUCJIOT U IIETI0YEH, mun KpUcmaiiuieckol peulémku KOHKpemHo20 eujecmea,

packpbiBath cmblch [leprnoauyeckoro 3akona .M. MenaeneeBa u 1eMOHCTPUPOBATH €0 IOHUMAaHUE:
onucvleamv U xapakmepuzoéams TaOMuuHyto ¢Gopmy I[leproandeckoit CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TjaBHas noiarpynmna (A-rpymnma)» u «moOouHas noarpynna (b-rpymma)», manbie u
OoJbIIMe IEPUOBI; coomHOCUMb 0003HAUEHUS], KOTOPbIE UIMEIOTCS B IEPUOIUUECKOM TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHHS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sjpa, oOIIee 4YHuCiIo
JJIEKTPOHOB U pPACHpeleNieHHe HUX IO JJIEKTPOHHBIM CIIOSIM); 00bACHAMbG OO0IME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COEIMHEHUHN B MpeJesiax MajblX MEepUoJ0B U TJIaBHBIX
HOJArPYINII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIIUPOBATh XMMHUUYECKHE AJIEMEHThI, HEOPraHWYECKHE BEIIECTBA; XUMHYECKHE peakiuu (Io
YHCIy U COCTaBy YYacTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTEereHen
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB) C OMOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U crenn(ruIeckue XUMHUUECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MOATBEp:KJas ONUCAaHUE MPUMEpPaMHM MOJEKYJISPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMNA C OTIOPOM Ha CXEMBI;

COCTaBJISITh YpPaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLMAIMM KHUCIIOT, LIEJOYed U CcoJied; MOJIHbIE U
COKpAIlEHHBbIE YpaBHEHHUS pEakUMid MOHHOTO OOMEHa; YypaBHEHMS pEaKLUMH, IOATBEPHKAAIOLINX
CYILIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUI MOCPEACTBOM COCTAaBJICHHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX PeaKIIUii;

IIPOrHO3UPOBAaTHCBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHMS; BO3MOXHOCTH IIPOTEKaHUS
XUMHUYECKHUX MPEBpaIeHU MTOCIe IPEeIBAPUTEIHLHOTO 00CYKIEHNUS C TIe1aroroM;

BBIUUCIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa MO (QopMyJe COEIMHEHHUS; MACCOBYIO [OJII0 BEIIECTBA B PAacTBOPE; IMPOBOAUTH
Ppacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM pEaKIUU C OIIOPOH HA aJIrOpUTM;

ClIeZI0BAaThIIPAaBUIIaM I10JIb30BAHUSI XMMHUYECKON MOCYA0H U 1a00paTOpHbIM 00OPYJOBaHUEM, a TAKXKe
npaBUiIaM OOpAaIIeHUs! C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHMSMHU IO BBINOJIHEHHUIO JTAOOPAaTOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJIYUYCHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLUU, IMOATBEPAKAAIOIINE KaUYECTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB: PACIIO3HABATH



OTIBITHBIM MYTEM XJIOPUA- OpoMHA-, HOAUA-, KapOoHaT-, docdar-, CHIMKAT-, Cyabdar-, THAPOKCHI-UOHBI,
KaTUOHbI aMMOHHUA U MOHBI U3YYCHHLIX MCTAJIJIOB, IIPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPTAHUYCCKUX
BCIIICCTB;

INPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIHLHON ACATCIIBHOCTH — aHaJiu3 W CHUHTC3, CpPaBHCHUC,
00001IeHNE, CUCTEMATU3AIHIO, BBISBJICHUE IIPHYNHHO-CIICJICTBEHHBIX CBS3E€U — ISl H3Y4YCHUS CBOMCTB BEIIIECTB
U XUMHYECKHX PpEaKIMi; eCTECTBCHHO-HAyYyHbIC METOABl TIO3HAHWUS — HAONIOJICHHE, W3MEpeHUe,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (PEeaIbHBIN 1 MBICIICHHBIN).

Kpurtepuu oneHnBanus

OueHka yCTHOIO 0TBETA YYalIMXcs

OtMmetka "5" cTaBuTCH B Ciiydae:

1. 3HaHus, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00y4aromuUMes Bcero 00bEMa mporpaMMHOro MaTepuarna.

2. YMeHus BBIICISTH ITIaBHBIC MOJI0KEHUS B U3yUEHHOM MaTepHalie, Ha OCHOBaHUHU (DaKTOB U MPUMEPOB
000011aTh, /1eaTh BEIBOJIBI, YCTAHABIMBATH MEKIIPEAMETHBIC M BHYTPUIIPEIMETHBIC CBSI3U, TBOPUCCKH
MPUMEHSIET MOJIyYeHHbIC 3HAHUS B HE3HAKOMOM CUTYalllH.

3. OtrcyTrcTBUE OMIMOOK U HEAOYETOB IIPU BOCIIPOU3BEICHUU H3yYEHHOTO MaTepHana, Py YCTHBIX OTBETAX
yCTpaHEHHUE OTACIbHBIX HETOYHOCTEH C MOMOIIBIO JOTIOJTHUTEIHHBIX BOIIPOCOB YUUTEIS, COOTFOICHHE
KYJIBTYpPbI YCTHOM peyu.

OtMmetka "4":

1. 3HaHMe BCEero U3yu4e€HHOT0 MPOrPpaMMHOTO MaTepHaa.

2. YMeHUi BBIIETSATH TJIABHBIC TTOJIOKEHUS B U3yY€HHOM MaTepHuajie, Ha OCHOBaHUH (haKTOB M MPUMEPOB
0000111aTh, 1e1aTh BEIBO/IBI, YCTAHABINBATH BHYTPUIIPEIMETHBIC CBSA3H, IPUMEHSITH MOTYYCHHbIE 3HAHUS HA

IIPaKTHKE.

3. He3naunrtenbHble (HErpyOble) OMMOKH U HETOUYETHI MPU BOCIPOU3BEIEHUHN U3YYEHHOTO MaTepuania,
coOJI0ICHNE OCHOBHBIX IIPABUJI KYJIbTYpPbl YCTHOU peun.

Otmetka "3" (ypoBeHb NpeACTaBIECHUN, COUETAIONINXCS C IEMEHTAaMU HaYYHBIX MOHSATHH):

1. 3HaHMe U YyCBOGHUE MaTepHaa Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOrpaMMBbl, 3aTpyTHEHUE TIPU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUH, HEOOXOJUMOCTh HE3HAYNTENLHOM MOMOIIH MPENo1aBaTesl.

2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETaX Ha BUIOM3MEHEHHBIE BOIPOCHI.

3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUH U3YYEHHOIO MaTepuaa,
HE3HAYUTENIbHOE HECOOII0AeHNE OCHOBHBIX MPABMII KYJIbTYPhl YCTHOM peyu.

OtmeTka "2";

1. 3HaHue U ycBOEHHE MaTepHalla Ha YpOBHE HM)KE MUHUMAaJIbHBIX TPEOOBaHUMN MPOTrpaMMbl, OTJEIbHbBIE
npezCcTaBiIeHus 00 H3yYEeHHOM MaTepuaie.

2. OTcyTcTBUE YMEHH paboTaTh Ha YPOBHE BOCIPOU3BEICHHUS, 3aTPYIHEHH IIPH OTBETAX HA CTaHAApPTHbIC
BOITPOCHI.



3. Hanuume HECKONMBKUX TPYOBIX OMTUOOK, OOIBIIOT0 YKCIa HETPYOBbIX MPU BOCITPOU3BEICHUN N3YYECHHOTO
MaTepuana, 3SHAaYUTEIIbHOE HECOOIIOIEHUE OCHOBHBIX MPABUI KYJIbTYPBI YCTHON peyH.

OueHkKa BbINOJIHEHUS MPAKTHYECKHUX (J1Ia00paTOPHBIX) PpadoT.
OtmeTtka "5" cTaBUTCS, €CIIM YUCHUK:
1) npaBUJILHO OIpeIerI LEJIb OIbITA;

2) BBIOTHWI pabOTy B IOJTHOM 00beMe C COOITI0IEHHEM HEOOXOJMMON TTOCTIEI0BATEIIFHOCTH MTPOBEACHHUS
OIBITOB U U3MEPEHHIA;

3) caMOCTOSITENNFHO U PAllMOHAIBHO BBIOpAJl U MOATOTOBUII AJIs ONbITAa HEOOXOAUMOE 000pYyI0BaHHE, BCE
OTIBITHI IPOBEJI B YCIIOBUSIX U PEKUMAaX, 00ECIICUNBAIOLIUX MOTYUYEHUE PE3YJIHLTATOB U BHIBOJIOB C
HauOO0JIbIIEeH TOYHOCTHIO;

4) Hay4HO IPaMOTHO, JIOTHYHO OIMKCAT HAOJFOICHUS U CPOPMYITHUPOBAIT BHIBOIBI U3 OMbITa. B
MPEJICTAaBICHHOM OTYETE MPaBUJIHHO M aKKYPAaTHO BBIITOJIHUI BCE 3aMHUCH, TAOIUIbI, PUCYHKH, TPapUKH,
BBIYMCIICHUS U CENAN BBIBOBI,

5) mpaBUIILHO BBIMOJIHUI aHau3 norpemnocteit (9-11 kmacco).

6) IPOSIBIISICT OPraHU3aMOHHO-TPYAOBEIC YMEHUS (TIOAeP)KUBACT YUCTOTY pabovero MecTa u IMopsIoK Ha
CTOJIE, 5KOHOMHO UCIOJIB3YeT PACXOAHBIC MATEPUAIIBI).

7) 9KCHIEPUMEHT OCYILECTBIISIET 10 IJIaHY C YYE€TOM TEXHUKHU O€30MaCHOCTH U MPaBHJI pabOThI C MaTepHATaMu
U 000pY/I0BaHHEM.

Otmetka "4" cTaBUTCS, €CIM YUEHHUK BBIOIHII TpeOoBaHM K olleHke "5", Ho:

1. OIBIT IPOBOJMII B YCJIOBUSIX, HE 00ECIIEUNBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHUI;

2. unv OBUTO TOMYIIEHO JABA-TPU HEJIOUETA,

3. unu He 6osee 0fHOM HerpyOoi OMMOKH M OJJHOTO HE0YETa,

4. UM SKCIIEPUMEHT MPOBEJIEH HE TIOJTHOCTHIO;

5. UM B ONMCAaHUU HAOJIIOJJCHUI U3 OIBITA JIOMYCTHI HETOYHOCTH, BBIBOJIBI ClIENajl HEMOHBIE.

Otmetka "3" cTaBUTCS, €CIIM YUEHHUK:

1. mpaBUJIBHO OMpEAEIHII IIeTh ONbITa; pAaOOTY BBHIIIOIHAET IPABUIBHO HE MEHEE YeM HAIlOJIOBUHY, OJHAKO
00BEM BBINTOJIHEHHOMN YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIIbHBIE PE3YIbTAThI U BHIBOABI IO
OCHOBHBIM, IPUHLIUIHAIBLHO BaXKHBIM 33JjauaM paboThl;

2. nnu noadop o0opynoBaHus, 00BEKTOB, MAaTEPHUAJIOB, a TAKXke pabOTHI [0 HaYaly OIbITa MPOBEII C
MOMOIIBIO YUUTEINS; UM B XOJIe TPOBEACHUS ONBITA M U3MEPEHUH ObLITN TOMYILEHb! OITHOKH B ONMCAHUU
HaOJ0/1eHu, POpMYITHMpPOBAaHUH BBIBOIOB;

3. OIBIT NPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUAX, YTO MPUBEIIO K MOJYYEHHIO PE3YIbTATOB C OOMIBIICH
MOTPEIIHOCTHIO; HIIM B OTYETE OBLITN TOMYIIEHBI B O0IIEH CIOKHOCTH HEe OoJiee ABYX OIMUOOK (B 3aMUCIX

€/IMHULI, U3MEPEHUSX, B BBIUYMCICHUSAX, rpadukax, Tabaumax, cxeMax, u T.4.) He IPUHIUIHAIBHOTO IS
JAaHHOM paboThI XapakTepa, HO MOBJIHUABIIUX Ha Pe3yJIbTaT BHIOTHEHHUS;



4. nomyckaet rpyoyro omunOKy B X0/Ie SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOpMIICHUU PabOThI, B COOTIOACHUH
MPAaBUJI TEXHUKH 0€30MaCHOCTH TP padoTe ¢ MaTepuaiaMy U 000pyIOBAaHUEM ), KOTOpAsi UCTIPABIISETCS 110
TPeOOBaHUIO YUUTEIIS.

OtmeTka "2" cTaBUTCS, €CIU YUEHHUK:

1. He OIpCaACINII CaMOCTOATCIIBHO ICJIb OIIbITA; BBIIIOJIHUII pa60Ty HC MMOJIHOCTBIO, HC ITOATOTOBHII HYKHOC
06opyz[013aHI/Ie 1 00BbEM BBIIOJIHEHHON YacTH pa6OTI)I HC IO3BOJIACT CACIIAaTh IIPAaBUJIBHBIX BBIBOJOB;

2. WIm OIIBITBI, U3SMECPECHUS, BEIYUCIICHUSA, Ha6J'IIO,I[eHI/I$I IIPONU3BOAUINCE HEIIPABUIIBHO,

3. Wi B X0Jie padOThI U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIC B
TpeOOBaHMUAX K orieHKe "3";

4. nomyckaer aBe (1 6osee) rpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0popMIIeHUU pabOThI, B
COOJTIO/ICHUH TIPABUJI TEXHUKU 0€30IaCHOCTH IPU paboTe ¢ BEIIECTBAMH U 000PYAOBaHHEM, KOTOPhIE HE
MO>KET UCTPABUTH JaKe M0 TPEOOBAHUIO YUUTEIIA.

OneHka caMoCTOSTEIbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT.

Otmertka "5" cTaBUTCS, €CIU YUEHUK:

1. BeImONTHIIT paboTy 0€3 OMKOOK U HEJIOUETOB;

2) pomyctui He 0oJiee OJJHOTO HEe0ueTa.

Otmetka "4" cTaBUTCS, €CIM YUEHUK BBITOJHII PadOTy NOTHOCTHIO, HO TOMYCTHII

1. He Gonee o/1HOM HETPYOOI OMIMOKU M OAHOTO HEIOYETa;

2. unu He 6oJee ABYX HEJO0UETOB.

OtMmetka "3" cTaBUTCS, €CJIM YUCHHUK MTPaBUIILHO BBITOJHUI HE MeHee 2/3 paOoThI

WINA JOTYCTHII:

1. He Gosee ABYX rpyObIX OIMOOK;

2. unu He O6oJee oAHOM TPyOoii U OTHOM HETrpyOOl OMIMOKY U OJJHOTO HEJ0YeTa;

3. unu He 6oliee IBYX-TpeX HErpyobIX OIMOOK;

4. Wi OHOU HETPYOOU OMTMOKU U TPEX HEJOUYETOB;

5. WM TIPU OTCYTCTBUM OIIMOOK, HO MPH HATWMYHH YETHIPEX-TISITH HEAOYETOB.

OtMmetka "2" cTaBUTCH, €CIIA YUCHUK:

1. JOMyCTHUI YKUCTIO OMUOOK M HEJOUETOB MPEBOCXOASIIEE HOPMY, IPU KOTOPOl MOXKET OBITH BBICTABIIEHA
omenka "3";

2. M eCIn IIpaBHUJILHO BBIITOJIHUII MECHEC IMOJIOBUHEI pa6OTI>I.

Kpurepun BbicTaB/IeHUs] OLIEHOK 32 MPOBEPOYHbIE U KOHTPOJIbHbIE TECThI.



TecTsl, cocTOSIIIME U3 TSATH BOIIPOCOB MOYKHO HCIIOIH30BATh MOCIIE U3yUEHHUS KaXXI0T0 MaTepuania (ypoka).
Tect u3 10—15 BonpocoB ucnonb3yeTcs A nepuoandeckoro KoHTpois. Tect uz 20 — 30 Bonpocos
HEO0OXOAMMO HCIIOIB30BATh JIJII UTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHUU KCTIONB3YETCS CIENYIOMIAs IIKaa;
oreHka «5» - 91-100% MakcHMallbHOTO KOJIMUECTBa 0aJlJIOB;
oreHKa «4y» - 75-90% MakcUMalbHOIO KOJIMYCCTBA OalIOB;
oneHka «3» - 50-74% MaxkcuMalbHOIO KOJIMYECTBA OAJlIOB;
oLleHKa «2» - MeHee 50% MakCUMaJIbHOI'0 KOJWYEeCTBa OaJIOB.
Ouenka ymeHnil NPOBOANTH HAOIIOACHHS.
Onenka "5" craBuTcs, eciu o0y4arouuiics:
1. mpaBUIILHO MO 3aIAHUIO YYUTENS TIPOBEI HAOIIOCHUE;
2. BBIJIETIUII CYILIECTBEHHBIE MTPU3HAKU Y HA0II0/1aeMOro 00bekTa (Ipolecca);
3. TIOrMYHO, HAYYHO IPAMOTHO 0(OPMUI PE3yNIbTAaThl HAOIIOACHUN U BBIBOIBI.
Onenka "4" craBuTCS, €cliu 00y4YarOUIHIiCs:

1. mpaBUJIbHO 1O 33JJaHUIO YUUTENS POBEN HA0II0/IEHUE;

2. IpH BBIJICJIEHUU CYIIECTBEHHBIX TPU3HAKOB y Ha0Jt01aeMoro o0bekTa (Iporecca) Ha3Ball
BTOPOCTENECHHBIE;

3. nomycTui HEOPEKHOCTH B OPOPMIICHHH HAOIIOAEHUH U BHIBOJIOB.
Onenka "3" craBuTCS, €ciiu 00y4arouuiics:
1. gomycTuin HETOYHOCTH U 1-2 OmIMOKY B IPOBEACHUH HAOIIOACHUHN 1O 3a/1aHUI0 YUUTES;

2. IpY BBIICIICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II01aeMOT0 00BbeKTa (MpoIecca) BhIICTUIT JIUIITh
HEKOTOPBIE;

3. nomyctun 1-2 ommbku B opopmiieHHN HAOIIOICHU U BHIBOJIOB.

Omnenka "2" cTaBUTCS, €CIIA 00YYAIONTUNACS

1. momyctun 3 - 4 ommOKY B MPOBEACHUN HAOIIFOICHHH 110 3aIaHUI0 YUUTEIIS;
2. HeTIpaBWJILHO BBIIEINI IPU3HAKU HA0JII0JaeMOro 00beKkTa (Iporecca);

3. onmycrui 3 - 4 omOku B ohopMiIeHUN HaOIIOIEHUH 1 BBIBO/IOB.
IIpumeyanue.

OlLIeHKH C aHAJIM30M YMEHUM U HaBBIKOB MPOBOAUTH HAOIIOICHUS TIOBOASATCS 10 CBEJICHUS YYAIIUXCs, KaK
MpaBUJIO, HA MOCJIEYIOUIEM YPOKE, MTOCIIE CJaYl OTUYETA.



OO6mmas kmaccuukaius ommuooK.

[Ipu ouleHKe 3HAHMI, yMEHH, HABBIKOB CIIEIYyET yUYUTHIBATh BCE OMMOKH (TpyObIe U HETpyObIe), HETOUETH B
COOTBETCTBUU C BO3PACTOM y4alIUXCH.

['pyOBIMU CUUTAIOTCS OITUOKHU:

- HE3HAHKE OIPEJICIICHUs] OCHOBHBIX TIOHSTHIA, 3aKOHOB, IIPaBHJI, OCHOBHBIX ITOJIOKEHUH, TECOPHH, HE3HAHUE
dbopMyI1, OOIIETIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIMYUH, CIUHUI] KX U3MEPCHHSI, HANMEHOBAHHMA ITUX
€JIMHUIL;

- HEYMCHHE BBIJICITUTH B OTBETE TJIABHOE; O0OOIIUTH PE3yIbTaThl U3YICHHUS,

- HEyMCHHE MTPUMECHHUTD 3HAHUS [T PEIICHUS 33714, OOBSICHEHUS SIBJICHHUS,

- HCYMCHHC YUTATb U CTPOUTH Fpa(I)I/IKI/I, IIPUHIOUITHAIBHBIC CXCMBbI;

- HCYMCHHC ITIOATOTOBUTH YCTAHOBKY UJIN na6opaTopHoe 060py,I[OBaHI/Ie, ITPOBCCTHU OIIBIT, Ha6J'IIOI[eHI/Ie,
cacaTh H€O6XOI[I/IMI)I€ paC‘IéTLI HJIM UCII0JIB30BATh MOJTYYCHHBIC JaHHBIC IJI BBIBOAOB,

- HEyMEHHE T0JIb30BaThCs IEPBOMCTOUHUKAMHE, YUCOHUKOM, CIIPABOYHUKOM;
- HapyIIeHNE TEXHUKH 0E€30I1aCHOCTH, HEOPEKHOE OTHOILICHHE K 000pyJOBaHHIO, TPHOOpaM, MaTepHaIaM.
K HerpyObIM OTHOCATCS OIIMOKHU:

- HCTOYHOCTDb (bOpMy.]'II/IpOBOK, OHpeHeHCHHﬁ, HOHHTHﬁ, 3aKOHOB, TeOpHﬁ, BBI3BaHHAs HEIIOJHOTOM OXBaTa
OCHOBHBIX ITPU3HAKOB ONPCACIACMOTO IMMOHATHA TN 3ameHon 1 — 3 u3 3TuX IMIPHU3HAKOB BTOPOCTCIICHHBIMU,

- OIIMOKH NP CHATUU TIOKA3aHUI ¢ U3MEPUTENBHBIX TPHUOOPOB, HE CBSI3aHHBIE C OMPE/ICTICHUEM [IEHBI
JIeJICHUS IIIKAJIBI,

- OIIMOKHU, BbI3BaHHBIE HECOOIIOICHUEM YCIIOBUM IPOBEACHMSI ONbITA, HAOIIOCHMS, YCIOBUI pabOThI
npudopa, 000pya0BaHHS;

- OIUOKH B YCIIOBHBIX 0003HAUEHHUSAX HA CXeMaX, HETOYHOCTh TpaduKa;

- HepaHHOHaHBHBIﬁ METOJ PCIICHHUA 3aJa4u, BBIITOJTHCHUA YaCTH HpaKTquCKOﬁ pa6OTBI, HEAOCTAaTOYHO
MPOYMaHHBIH MJIaH YCTHOTO OTBeTa (HapyIICHUE JIOTHKU H3JI0KEHHS, TOJIMEHA OTJEIbHBIX OCHOBHBIX
BOITPOCOB BTOPOCTETICHHBIMH );

- HepalMOHaIbHbIE METObI PA0OTHI CO CIIPABOYHON JTUTEPATYPOH;

- HCYMCHHEC PCIIaTh 3aa4u, BEIIIOJIHATE 3aIaHUA B O6HIGM BHUC.

Henou€ram u sBnsitoTCs: - HepallMOHAIbHbIE TPUEMBI BEIUMCICHHU U TPe0Opa30BaHUM, BBIIIOJIHEHHUS OTBITOB,

HaOJI0/IEHU, MPAaKTUYECKUX 3aJlaHuil; - apupMeTHUeCKHUe OIMOKY B BEIUMCICHUSX; - HEOpPEKHOE
BBINOJIHEHHE 3aMUCeH, yepTexeid, cxeM, rpadukoB, TabmuL; - opporpaduyueckre U MyHKTAIIMOHHbBIE OIINOKH.

JlomosiHeHHe

IIpu padore yyamuxcsi B rpynie OleHUBaeTCs:



1. YMeHue pacnpenenuTs paboTy B KOMaH/IE

2. YMeHue BhICHYIIATh JIPYT Apyra

3. CornacoBaHHOCTb JIEUCTBHI

4. IIpaBUIBHOCTD U MOJHOTA BBICTYIIEHUI

5. AKTUBHOCTb

Kaxxaplii myHKT OIlEeHUBAETCs OTAEIBHO B Oayiax.
NuauBuayanbHbIi POEKT:

1. CriocoOHOCTh K CaMOCTOSITEIFHOMY MTPHOOPETEHUIO 3HAHHUH U PEIICHUI0 PO0IeM, POSIBIISIONIASICS B
YMEHUH MOCTaBUTh NPo0IeMy U BBIOPATh a/IeKBAaTHBIE CIIOCOOBI €€ PelleHHs], BKII0Yas OUCK U 00paboTKy
uHpopManuu, GopMyITUPOBKY BHIBOJIOB H/UIM 0OOCHOBAHHE U pealIM3allI0/alpo0aIiio MPHUHITOTO
peleHus, 000CHOBaHUE U CO3aHUE MPOTHO3a, MOAEIH, MaKeTa, 00bEKTa, TBOPUECKOTO PELIEHHs U T. IT .
JlaHHBII KPUTEPHIA B IIEJIOM BKIIIOYAET OLEHKY C(HOPMUPOBAHHOCTH MTO3HABATEIBHBIX YICOHBIX JCHCTBUH .

2. ChopMUpOBaHHOCTH MTPEIMETHBIX 3HAHUH U CIIOCOOOB JICHCTBUH, MPOSIBIISIONIASACS B YMCHHH PACKPHITh
cojiepkaHue paboThl, FPAMOTHO U 0OOCHOBAHHO B COOTBETCTBHH C pacCMaTpHUBAEMOM MPoOIeMOoit/TeMoit
UCIOJIL30BATh UMEIOIINECS 3HAHMS U CITOCOOBI JIEUCTBHA .

3. CCI)OpMI/IpOBaHHOCTL PCTYJIATUBHBIX ﬂeﬁCTBHﬁ, MIpOoABJIAIOIIAACA B YMCHUU CaAMOCTOSATCIIBHO IIJIAHUPOBATDH
CBOIO ITO3HABATCIIbHYIO ACATCIIBHOCTD U YIIPABJIATH €10 BO BPpEMCHU, UCII0JIL30BaTh PECYPCHBIC BO3ZMOXKXHOCTHU
I JOCTUXKCHU A L[eneﬁ, OCYHICCTBJIATDH BLI60p KOHCTPYKTUBHBIX CTpaTeFI/Iﬁ B TPYAHBIX CUTYyallUAX.

4. CpopMHUpOBaHHOCTH KOMMYHUKAaTUBHBIX JEHCTBUH, MPOSBIAIOIASACA B YMEHUHU SICHO U3JI0KHUTh U
O0(QOPMUTH BBINOJIHEHHYIO pa0dOTYy, PEICTaBUTh €€ pe3ybTaThl, apTyMEHTUPOBAHHO OTBETUTH HA BOIIPOCHL.

BocnurarenbHblii MOTEHIINA y4eOHOT0 npeaMera «Duznka» peanusyercs yepes:
- TpUBJIICYCHHE BHUMaHHUs OOy4aloOUIMXcsd K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YypoKax SBICHHMH,
OpraHU3aIMI0 UX PabOTHI ¢ MOJIy4aeMOM Ha ypOKE COIHAIBHO 3HAUUMOW MH(OpMaluel, MHUIMUPOBAHUE €€
0o0CYyXJIeHUs, BBICKA3bIBaHMs OOYYAIOIIMMHCS CBOETO MHEHHUS MO €€ MOBOJIY, BBIPAOOTKH CBOETO K HEl
OTHOILLICHUS,

- ACMOHCTpalHrIo 06y‘IaIOHII/IMC$I IMPpUMEPOB OTBETCTBCHHOT'O, TPAXIAHCKOTO IMOBCACHHA, IPOSABICHUA
YCJIOBEKOIIO0US U ,Z[06pOCCpZ[C‘-IHOCTI/I, qepe3 HO,I[60p COOTBCTCTBYIOIINX TCKCTOB JIsI YTCHUA, 3aAa4 JJIA
pCIICHUA, HpO6HCMHLIX CI/ITyaI_II/Iﬁ JJIA 06CY)KI[CHI/I$I B KJ1aCCeE;

- NPUMEHEHHE Ha YypOKaxX HHTEPAKTUBHBIX (GOpM paboThl ¢ 00YyYarOIIMMHCS: HHTEUIEKTYaJbHBIX WP,
CTUMYJIMPYIOIIMX MO3HABATEIBbHYI0 MOTHUBAIMIO OOYYaIOMIMXCs; JUCKYCCHI, KOTOpbIE JAIOT 00y4aromuMcs
BO3MOXXHOCTh MPHOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOTO AHMANIOra; rpyNIoBOW pabOThl WM pabOThl B
napax, KOTopble y4aT 00y4Jaromuxcsi KOMaHIHOH paboTe ¥ B3aUMOJIEHCTBUIO C IPYTUMHU 00y4YaIOLITUMUCS;

- UHULIMMPOBAHHUE U MOJAJEPKKY HCCIIEIOBATENbCKON IESITeNIbHOCTH O0YYarolIMXCs B pamMKax peanu3aluu
UMM WHIMBHUYaTbHBIX U IPYNIOBBIX MCCIEJOBATENbCKUX MPOEKTOB, YTO JACT 0OYYAIOIIMMCS BO3MOXHOCTb
NpUOOPECTH HABBIK CaMOCTOSTEIBHOIO PEIICHUS TEOPETUYECKOM NpoOjieMbl, HaBBIK TE€HEPUPOBAHUS U
oopmieHHuss cOOCTBEHHBIX HJIEH, HABBIK YBaKUTEIBHOTO OTHOIICHUS K UYXKUM A€M, O(QOPMIICHHBIM B
paboTax Apyrux uccienoBaTesieil, HaBbIK MyOJMYHOTO BBICTYIIJICHUS MEpe/l ayTUTOPUEH, apryMeHTUPOBAHUS
Y OTCTaMBaHUs CBOEH TOUKH 3PEHUS;

4yepes3 OpraHu3alyio U IPOBEICHUE Pa3IUYHbIX MEPOIPUATHNA BO BHEYPOUHOE BPEMSL:


https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html

1 yeTBepTb 2 yeTBEpPTb 3 yeTBEPTH 4 yeTBEPTH
BcOLU LWKOAbHbIN | BcOLL MpoeKTHaA 3agava [JeHb KOCMOHaBTUKMU
aTan MYHULUMNAJIbHbIN

YpPOBEHb

TEMATHYECKOE IINTAHUPOBAHUE
8 KNIACC

No
/o

HanmenoBanmne pasaciioB U TEM

KomngecTBo yacos

DnekTpoHHbIe (IU(PPOBLIE)

IPOTPaMMBI Beero|[Kontp.pa6otsi| [IpaxT. o0pa3oBaTenbHbIC PECYPCHI
paboThI
|Pa3)1e.11 1.IlepBoHayaibHbIe XUMHYECKHE MOHATHS
1.1 Xumus — BaxkHast 00J1aCTh 5 0 2 ||bubmuoteka [JOK
€CTECTBO3HAHUS U TPAKTHYCCKOM https://m.edsoo.ru/7f41837c
JCSATEIILHOCTH YCIIOBEKA
1.2||BemntecTBa 1 XUMUUYECKHE 15 1 0 bu6nuorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
|I/IT0r0 0 pas3zeiy H 20 H

|Pa311e.11 2.BaskHeiimme npeacTaBuTe M HEOPraHMYECKUX BelleCTB

2.1|Bo3nyx. Kucnopon. Ilonstue 006 6 0 0 bu6nmoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837c
2.2||Bonopon.Ilonsarue o kucnorax u | 8 0 1 |bubmuoreka [IOK
COJISIX https://m.edsoo0.ru/7f41837c
2.3||Bona. PactBopsl. [lonsitre 006 5 1 1 ||buGmmoreka [IOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
2.4||OcHOBHEBIE KJIACCHI 11 1 1 |[bubmmoreka [IOK
HEOPraHUYECKUX COCITUHECHUI https://m.edsoo.ru/7f41837c
Wroro mo pazueny H 30 H

Paznen 3.I1epnogudecknii 3akoH u Ilepnoanyeckas cucreMa xumuueckux djaemenTos Jl. U.
Menpeneesa. CTpoeHue aToMOB. XUMH4YeCKas CBA3b. OKHCINTE/IbLHO-BOCCTAHOBUTEIbHBIE

peaxkuuu
3.1|[ITepuoanueckuii 3aKOH U 7 0 0 bu6nuorexa [IOK
[Meproanveckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKUX 3eMeHTOoB JI. H.
MenneneeBa. CtpoeHue aToma
3.2||Xumrueckas CBS3b. 8 1 0 |bubmuoreka [JOK
OxucauTensHo- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEIIbHBIC PEAKIIHH
Wroro no paszneny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE BpeMs 3 0 0 ||buGmmoteka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
[10 ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

Ne HaunmenoBanue pas3zaeinos u teM KommuecTBo 4yacos OnexTpoHHbIe (I(POBLIC)
/i IPOrpaMMBbI Beer |[Kontp.p|[lpaxr. o0pa3oBaTeNbHbIC PECYPCHI
0 aboTHI ||paboThI
Pa3znen 1.BenrecTBO U XUMHYECKHE PeaKIIUU
1.1 |[[loBTOpenue u yriaydieHne 3HaHUN 5 1 0 ||bubmmotexa LHOK
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH 4 0 0 |[bubmuoreka [IOK
XMUMHYCCKUX PeaKIui https://m.edsoo.ru/7f41a636
1.3 || DnexTpomuTHYecKas JUCCOIUAITH. 8 1 1 |[bubmmorexa [JOK
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
|I/IT0r0 110 pasjeny H 17 H
|Pa3)1eJ1 2.HemeTa/L1bl M MX COMHEHHS
2.1 ||OOmrast xapaKTEpUCTHKA XUMHYECKIX 4 0 1 ||bubmauorexka LHOK
asemenToB VIIA-rpymmsl. ['anoreHsl https://m.edsoo.ru/7f41a636
2.2 ||OOmrast xapaKTEpUCTHKA XUMHUYECKIX 6 0 0 ||bubmmotexa LHOK
anemeHTOB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.3 ||OGrmmast xapaKTepUCTUKA XHMHUECKUX 7 0 1 |[buGmmorexa [JOK
anemMeHTOB VA-rpynmsl. A30T, hochop https://m.edsoo.ru/7f41a636
U MX COSTMHEHHS
2.4 ||OOmu1ast XxapaKTEpUCTHKA XUMHYECKIX 8 1 2  ||bubmmoreka LIOK
anemeHTOB [VA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEeMHHUHN M UX COCTUHEHUS
|I/ITOro 0 pa3fery H 25 H
|Pa3zle.11 3.MeTaJLiIbl M UX COeTHHEHNS
3.1 ||OO1ue cBOiCTBa METAIIIOB 4 0 0 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxHneiime MeTaIbl U UX 16 1 2 bubmuorexa [JOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pas3zeiy H 20 H
|Pa311e.11 4.XuMus 1 OKPYKAOIIAS cpea
4.1 |BemiecTBa 1 MaTepuaibl B KU3HU 3 0 0 bu6nuorexa [IOK
YyemoBeKa https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pasJeny H 3 H
PeszepBHOE Bpems 3 0 0 ||bubmmoreka IIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O 68 4 7
[MTPOI'PAMME



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

8 KVIACC
Ne Tema ypoxka KomnuectBo
/i 4acoB
Bcero

|1 HHpe;[MeT xuMuHd. PoJib XUMHU B ’KM3HH 4ejIoBeKa. Tejia U BelecTsa H 1 ‘

|2 HHOH;[THe 0 METOJax MO3HAHUS B XUMHHU H 1 ‘

3 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoThl B 1a00OpaTOPUH U MPUEMBI 1
oOpareHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM)

|4 HqI/ICTI)Ie BemecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei H ‘

5 [IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYUCTKU 1
MTOBapEHHOM COJH)»

|6 HATOMLI U MOJIEKYJIbI H 1 ‘

|7 HXHMquCKHe 3JIEMEHTHI. 3HaKU (CUMBOJIb) XUMUYECKUX IEMEHTOB H 1 ‘

|8 HHpOCTme Y CJIOKHBIC BEIICCTBA H 1 ‘

|9 HATOMHO-MOJ‘IGKYJ‘ISIpHOG y4eHue H 1 ‘

10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. XUMHUeckas popmyiia. BaneHTHOCTD 1
aTOMOB XMMHYECKHX 3JIEMEHTOB

|11 HOTHOCI/ITCJ'IBHaSI aTomHast macca. OTHOCHUTENIbHASI MOJIEKYJISIpPHAsT Macca H 1 ‘

|12 HMaCCOBa;I J0J1s1 XUMHYECKOTO 3JIEMEHTA B COSIMHEHUH H 1 ‘

|13 HKOHquCTBo BelecTsa. Monb. MonsipHas macca H 1 ‘

|14 qumnqecxﬂe U XUMHUYECKHUE SABJICHHs. XUMHUUECKasi peaKIus H 1 ‘

|15 HHpmHaKH Y yCIIOBUS TPOTEKAHUS XUMUYECKUX PEAKIUN H 1 ‘

|16 H3aKOH COXPAHEHHUS MacChl BEHIECTB. XUMUYECKUE YPaBHEHUS H 1 ‘

17 Brruucnenus konmdecTBa, MacChl BEIECTBA 10 YPABHEHUSAM XUMHUYECKUX 1
peakuui

18 Krnaccudukanys XuMHUecKUX peakiuii (COequHEHMs, pa3IoKeHus, 3aMEIIeHNUs, 1
oOMeHa)

19 M. B. JlomoHOCOB — yuéHbIH-3HITUKIONEeTUCT. OOO00IICHHE U CUCTEeMATHU3AIIHS 1
3HaHUHN

|20 HKOHTponLHasI pabota Nel mo Teme «BerecTBa 1 XUMHUYECKHE PEAKITAN) H

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopo — 35emMeHT u npocroe
BeniecTBo. O30H

22 Ouznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuy OKUCIEHUS, 1
ropenue). [Tonstue 06 okcunax

23 CriocoObI osryyeHus KUCIOPOAa B J1a00OPaTOPUHU M MTPOMBIILIECHHOCTH. 1
[Ipumenenue kuciopoaa

24 TennoBoi 3 PeKT XMMUIECKON peakIuu, TOHITHE O TEPMOXUMHUUYECKOM 1
YpaBHEHMH, 3K30- ¥ SHAOTCPMHUECKUX PEAKLIUAX




Ne Tema ypoxka Konmnuectso
n/n 4acoB
Bcero
25 TommuBo (HedTh, yronb U MeTaH). 3arps3HEHHE BO3/1yXa, CITIOCOOBI €ro 1
MPEJOTBPALLICHHS
26 [TpakTrueckas padota Ne 3 o teme «llonydueHue u coOnpanue Kucaopoaa, 1
HW3YyYEHUE ETO CBOMCTB)»
|27 HBO):[opozl — 3JIEMEHT U IIpocTOe BelecTso. Haxoxaenue B npupoae H 1 ‘
|28 Hd)mnqecme U XUMHUYECKHUE CBOMCTBA Bojopoa. [Ipumenenue Bogopoaa H 1 ‘
|29 HHOHHTI/IG 0 KHCJIOTaX M COJISIX H 1 ‘
|3O HCnoco6H MOJTy4EHUS BOJOPO/Ia B J1aOOpaTOPHH H 1 ‘
31 [Tpaktrueckas padota Ne 4 o reme «llonmydenue u cobupanue Bogopoaa, 1
W3YyYEHHUE Er0 CBOMCTB)
|32 HMonﬁpHHﬁ 00BEM razoB. 3akoH ABorajpo H 1 ‘
33 Brruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY 1
KOJIMYECTBY BEUIECTBA MIIN 00BEMY
34 Brruncnenus 006EMOB Ta30B 10 yPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA 1
00BEMHBIX OTHOILIEHUH Ta30B
|35 HCDI/BquCKI/Ie U XMMUYECKHE CBOWCTBA BOJIbI H ‘
|36 HCOCTaB ocHoBaHuil. ITonsiTne 06 MHAMKATOpax H ‘
37 Bona xak pactBopurens. HacsllieHHbIE M HEHACBIILIEHHBIE pacTBOpBL. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE
38 [TpakTryeckas pabora Ne 5 o teme «IIpuroToBieHne pacTBOpOB C 1
ONpeAeIEHHON MacCOBOM JI0JIE€H PACTBOPEHHOTO BEUIECTBA
|39 HKOHTpOJ‘ILHa}I pabota Ne2 o reme «Kucnopoa. Bogopon. Bona» H ‘
|4O HOKCI/II[LIZ cocTaB, Kjaccu(uKaius, HOMEHKIaTypa H ‘
41 [Tonmy4yeHne 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1
OKCHJIOB
|42 HOCHOBaHI/IHZ COCTaB, KJlaccu(uKanus, HOMEHKIJIATypa H 1 ‘
|43 HHonyquI/Ie Y XUMHUYECKHE CBOWCTBA OCHOBAaHUI H 1 ‘
|44 HKI/ICJ‘IOTHZ COCTaB, KilaccU(pUKalus, HOMEHKIIATypa H 1 ‘
|45 HHonyquHe Y XUMUYECKHE CBOWCTBA KUCIIOT H 1 ‘
|46 HCOJ‘II/I (cpennue): HOMEHKIIATYpa, CIIOCOOBI TIOYUYEeHHS, XUMUUECKHE CBOMCTBA H 1 ‘
47 [IpakTuueckas padbora Ne 6. Pemienue skciepuMeHTaNbHBIX 33124 [0 TEMe 1
«OCHOBHBI€ KJIaCChl HEOPIaHUYECKUX COCTUHEHUI»
|48 HFeHeTqucxaﬂ CBSI3b MEXK/Y KIacCaMH HEOPTaHUIECKUX COCTMHEHNUN H 1 ‘
|49 HO606HI€HI/I€ Y CHCTEMAaTH3alusl 3HAaHUK H ‘
50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAHMUECKUX
coequHeHun"
o1 [IepBbie NONBITKY KIIACCU(PUKALUU XUMUYECKUX 31€MEeHTOB. [loHsATHE O 1
IpyIIax CXOAHBIX JIEMEHTOB
52 IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. 1
. Menneneena
|53 HHepI/IOI[BI, TPYIIIIBI, TIOATPYIIIBI H ‘
|54 HCTpOGHI/Ie atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl H ‘




Ne Tema ypoxka Konmnuectso
n/n 4acoB
Bcero
55 CtpoeHue 2JIeKTPOHHBIX 000109€K aTOMOB 31eMeHTOB [leproanueckoit 1
cucremsl /. 1. Menneneena
56 XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA I10 €T0 MOJI0KEHHUIO B 1
IIepnonnueckoii cucreme /1. 1. Menneneena
57 3nauenue Ilepuonnueckoro 3akoHa Jiisl pa3BUTHsI HayKu U npaktuku. 1. W. 1
MenzeneeB — y4€HbIN, Me1aror U rpaKJaHuH
|58 HBneKTpOOTpHuaTeJILHOCTL aTOMOB XUMUYECKUX JIEMEHTOB H 1 ‘
|59 HI/IOHHaH XUMHYECKasl CBSI3b H 1 ‘
|60 HKOBaJIeHTHaH HOJISIPHAS XUMHUYECKas! CBSI3b H 1 ‘
|61 HKOBaneHTHaa HEIOJISIPHAs XUMUAYECKAsl CBA3b H 1 ‘
|62 HCTGHGHB OKHCIICHUS H 1 ‘
|63 "OKI/ICJ‘II/ITGJ'IBHO-BOCCTaHOBI/ITeHBHHe peaxkiun H 1 ‘
|64 HOKI/ICJ'II/ITGJ'II/I Y BOCCTAHOBUTENH H 1 ‘
|65 HKOHTpOJH)Haﬂ pabota Ne4 o teme «CTpoeHne atoMa. XUMHAYECKAs CBA3bY H 1 ‘
|66 HPesepBHHﬁ ypok. O6001IeHre 1 cucTeMaTH3alus 3HaHU | H 1 ‘
|67 HPesepBHbIﬁ ypok. O6001IeHre 1 cucTeMaTH3alus 3HaHU | H 1 ‘
|68 HPesepBHHﬁ ypok. O6001IeHne 1 cucTeMaTH3alus 3HaHU | H 1 ‘
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 |
9 KVIACC
No Tema ypoka KommuectBo
n/n 4acoB
1 Ilepunonnueckuii 3akoH. Ilepruonnueckas cucrema XuMu4eckux daemeHToB . K. 1
Meneneena
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1
NIEPUOJIOB
|3 HKnaccmbHKauI/Is{ Y HOMEHKJIaTypa HEOPraHNYECKHUX BEIECTB H 1 ‘
|4 HBI/IJII)I XUMHYECKON CBSI3U M THITHI KPUCTAIUTMYECKHUX PEIIETOK H 1 ‘
5 Konrponsnas padora Nel mo teme «I[loBTopeHue U yriayoieHue 3HaHuH 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
|6 HKnaccmanaumf XUMHYECKHX PEaKIUi 10 pa3IMyHbIM MPU3HAKAM H ‘
7 ITonsiTHE O CKOPOCTH XUMHUYECKON peakiuu. [IoHsITHE O TOMOT€HHBIX U
reTepPOreHHBIX PeaKIusIxX
8 [ToHsATHE O XUMIYECKOM paBHOBeCHH. DaKTOPHI, BIHUSIOIINE HA CKOPOCTh 1
XUMHUYECKON PeaKkuy U MOJ0KEHUE XUMUIECKOTO PAaBHOBECHS
|9 ‘|OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIe peaxkuuu H 1 ‘
|1O HTeopI/m AIIEKTPONIUTUYECKON qucconuanui. CHUIbHBIE U C1a0ble STEKTPOTHTHI H 1 ‘
|11 HI/IOHHBIC YPaBHEHUS PEAKLIUN H 1 ‘




Ne Tema ypoka KonnuecTtso

n/n 4acoB
Bcero
12 | Xumudeckue CBOMCTBA KMCJIOT U OCHOBAHHMH B CBETE IIPEICTABICHUI 00 1
AIIEKTPOIUTUIECKOHN TUCCOIIMALINT
13 | Xumudeckue CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOITMTHICCKOM 1
JMICCOIIMALINT
|14 HHOHSITI/IG 0 TUIPOJIN3E COJIEH H 1 ‘
|15 HO606LueHHe ¥ CUCTeMAaTu3alusl 3HAaHUN H 1 ‘
|16 HHpaKTI/I‘IeCKaH paborta Ne 1. «Pemenue 3KCriepuMEHTAIbHBIX 32129 H 1 ‘
17 |KontponbHas padota Ne2 mo teme «IEKTPOIUTHIECCKAs TUCCOIHAITHS. 1
XUMHYECKUE PEAKIH B PACTBOPAX)
|18 HO6H13.$I XapaKTEPUCTUKA FAIOr€HOB. XMMUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa H 1 ‘
19 | XnopoBogopon. ComnsiHasi KUCIOTa, XUMUYECKUE CBOWCTBA, MOJTy4YEHHE, 1
pUMEHEHHE
20 |[[Ipaktmueckas padota Ne 2 mo teme «llomydeHne COISTHON KUCIOTHI, H3ydeHHE 1
€€ CBOICTB»
21 ||BpruncneHus mo ypaBHEHUSIM XUMHUYECKUX PEaKLU, €ClIu OJUH U3 PearcHTOB 1
J1aH B U30BITKE
|22 H06maﬂ XapaKTepUCTHKA AIEMEHTOB VIA-TpymsI H 1 ‘
23  ||AmnoTtponHbie Moaupukanuu cepbl. HaxoxaeHue cepsl U € coelMHEeHUN B
npupoge. XMuMUYECKHUE CBOMCTBA CEPBI
|24 HCepOBoz[opo,u, CTpoeHHe, (pu3ndeckre 1 XMMHUYECKHUEe CBOICTBa H 1 ‘
25  ||Oxcumsr ceprl. CepHast KUCIIOTA, GU3NIECKHE M XUMUYECKHE CBOWCTBA,
IpUMEHEeHHe
26 |[XuMudeckue peakiuu, JeKallue B OCHOBE IPOMBIIIICHHOTO criocoba 1
MOJIy4YEeHHUsI CEpHOU KUCIOTHI. XUMHUYECKOE 3arps3HEHNE OKpYXKarolell cpeibl
COCIMHEHUSIMH CEPbI
|27 HqucheHHe MacCOBOM JIOJTM BBIX0J1a TIPOTYKTa PEAKIIUU H 1 ‘
28 ||OOmas xapakTepUCTHKA DIIEMEHTOB VA-TpymIibl. A30T, pacClpOCTpaHEHHUE B
npupoze, Gu3nvyeckue 1 XUMUYECKHe CBOMCTBA
|29 HAMMI/IaK, ero pu3NYECKue U XUMUYECKHE CBOMCTBA, MOTYYeHHE U TPUMEHEHNE H 1 ‘
30 |IIpaktuueckas padora Ne 3 mo Teme «[lomyueHne ammmaka, U3ydeHUe €ro
CBOMCTB»
|31 HABOTHaSI KHCIIOTa, € pru3nuecKkue 1 XUMHUYEeCKHUEe CBOMCTBA H 1 ‘
32  |Mcmonp30BaHNE HUTPATOB U COJICH aMMOHHS B Ka4eCTBE MHHEPAIBHBIX
ynoOpeHnit. XuMu4eckoe 3arps3HeHre OKpYXKarolle cpesibl CoeIMHEHUSIMU
azora
33  ||@ocdop. Oxcua hocdopa (V) u pochopHas kuciiota, pusndeckue u 1
XUMHUYECKHE CBOWCTBA, MOTyYeHHE
34  |Hcnonb3oBanue pocdaTroB B KaueCcTBE MUHEPAIBHBIX YA0OpEHUA. 3arpsi3HeHne 1
NpUPOHOI cpeabl hocharamu
|35 HanepOJ:[, pacmpocTpaHeHue B IpUpoJie, PU3NIeCKre U XUMHUECKHUE CBOMCTBA H 1 ‘
36 ||Oxcunbl yriaepoja, ux GU3NYECKue U XUMUIECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIeMBbI, CBsI3aHHBIE C OKCUI0M yriiepoaa (IV)

|37 HYFOJ'IBHaH KHCJIOTa U €€ COIn H 1 ‘




Ne Tema ypoka KonnuecTtso
n/m 4acoB
Bcero
38 |[[IpakTuueckas padota Ne 4 mo teme "[lomydeHue yriieKucioro rasa. 1
KauectBeHHast peakuus Ha kKapOoHaT-HOH"
39 |[lepBoHauanbHbIE MOHATUS 00 OPraHUUYECKUX BEIIECTBAX KaK O COCIUHEHUSAX 1
yriaepoaa
|4O HerMHHﬁ U €r0 COSIUHEHUSI H ‘
41 |[Ipaktuyeckas padora Ne 5. PemeHune sKkCiepuMEHTaNbHBIX 3aa4 110 TEMe
«Baxxnelimme HeMeTalIbl U UX COSIUHEHUSD)
|42 HKOHTpOHLHa;I pabota Ne3 o Teme «BakHel1e HeMETaIJIbl M UX COCTUHEHUS» H ‘
43 ||OOmIas xapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJLIOB. MeTamudeckas
CBsI3b M METaJNINYecKas Kpucraummueckas pemeérka. dusndeckre cBONCTBa
METaJIOB
44 I XumHueckue CBOICTBA METANIOB. DJIEKTPOXUMUYECKUH psiJl HAIPSKEHU I 1
METaJIJIOB
45  ||O6mme criocoObI mosryyeHust MeTayutoB. CruiaBel. BeraucneHus mo ypaBHEHHSIM 1
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3 PEareéHTOB COAEPIKUT MPUMECH
|46 HHOH}ITI/IG 0 KOpPO3UH METAIIIOB H 1 ‘
|47 H]_HenquLIe METaJLIbI H 1 ‘
|48 HOKCI/IL[BI Y TUJPOKCHUJIBI HATPUS U KaIus H 1 ‘
|49 H]_[IGJIO‘-IHO?;GMGJIBHHG METaJUIbl — KAJIBIIUA M MarHui H 1 ‘
|5O HBa>KHeI7HHHe COEMHEHHUS KLU H 1 ‘
|51 HO6o6meHHe U CUCTEMAaTHU3aLMs 3HAHUI H 1 ‘
|52 H}KéCTKOCTL BOJIbI U CIIOCOOBI €€ yCTpaHEHUs H 1 ‘
53 |[Ipaktuyeckas pabora Ne 6 mo Teme "XKECTKOCTH BOJBI U METOJIBI €€ 1
ycTpaHeHHs"
|54 HAJHOMI/IHI/IP’I H 1 ‘
|55 HAM(I)OTepHLIe CBOMCTBA OKCHJIa U TUAPOKCU]IA H 1 ‘
|56 H}Kene30 H 1 ‘
|57 HOKCI/II[BI, ruapokcuabl u conu xenesa (I1) u xxenesa (I1I) H 1 ‘
|58 HO606H1eHHe M cUcTEMaTHU3alns 3HAHUHN H 1 ‘
59 |[Ipaktmyeckas pabora Ne 7. PemeHue 3KCIiepUMEHTAIBHBIX 3a/1a4 110 TEME 1
«BakHelIme MeTaibl U UX COSIUHEHUSD)
60 ||Berurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, €CIIU OJIMH U3 PEarcHTOB 1
JaH B W30BITKE WM COJICPIKUT IPUMECH. BBIUMCIICHHSI MaCCOBOM JIOJU BBIX0J1a
MPOJYKTA PEaKIuu
|61 HO606H1eHHe M CUCTEMaTHU3alHs 3HAHUI H 1 ‘
|62 HKOHTpOJ'IBHaH pabota Ned o Teme «BakHeHIMe METAITBI K KX COCTMHCHHUSI H 1 ‘
|63 HBemeCTBa ¥ MaTepHabl B TIOBCETHEBHOM KU3HH YEIIOBEKA H 1 ‘
|64 HXI/IMquCIcoe 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl H 1 ‘
|65 HPOJIB XMMHHU B PEIICHUH SKOJIOTUYECKUX MPOOIIeM H 1 ‘
|66 HPGSGpBHHﬁ ypok. O6001IeHne 1 cucTeMaTu3amus 3HaHui H 1 ‘
|67 HPGSGpBHHﬁ ypok. O000LIEHNE ¥ CUCTEMAaTH3aIMs 3HAHUI H 1 ‘
|68 HPGSGpBHHﬁ ypok. O0001IeHne U cucTeMaTu3aIus 3HaHUH H 1 ‘




Ne Tema ypoka KonnuecTtso
n/m 4acoB
Bcero
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YYEBHO-METO/JIUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Xumus, 7 knacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»
* Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO

«3marenscTBO «IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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