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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1mo XuMHH ISl OOYJarOIIUXCS C 3a7CP’KKOM MCHXUUECKOTO pa3BUTHSA (J1anee —
3[IP) Ha ypoBHE OCHOBHOTO 0O0mmIero oOpa30BaHHUS COCTaBleHAa B COOTBETCTBUH C¢  DemepalbHbIM
rOCyIapCTBEHHBIM  OOpa30BaTeNIbHBIM  CTAaHAApPTOM OCHOBHOTo oOmiero oOpazoBanus (IIpuxa3
Munnpocsemienust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMU
Poccuiickoit ®denepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO), amanTUpOBaHHON
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMON OCHOBHOTO 00IEro o0pa3oBaHMs OO0YYarOIIUXCS C 3aJeP>KKON
ncuxudeckoro pazsutusa (manee — [TAOOIT OOO 3I1P), PaGoueii mporpamMmbl ydeOHOTO NpeaMera
«Xumus» (0a30BBI YpOBEHB), MPOTPaMMON BOCIHUTAHUS OOYYArOIIMXCS TMPHU IOIYYCHHH OCHOBHOTO
o0miero oopazoBaHus, C YUETOM paclpeAeNieHHbIX MO KJlaccaM MpOBEpsieMbIX TpeOOBaHUMN K pe3ynbTaram
OCBOCHHUS OCHOBHOH 00pa30BaTelIbHON MpPOrpaMMBl OCHOBHOTO OOIIEro 0Opa3oBaHUST W DJIEMEHTOB
cofiepaHusi, IPECTaBICHHbIX B YHHUBEpPCAIbHOM Konuukarope mno xumuu, KoHuenuuu npenogaBaHus
yueObHOro mpeamera «XHUMHUSA», B 0OOpa3oBaTelbHbIX oOpraHu3anusx Pd, peanu3yrommx OCHOBHBIC
o011eo0pa3oBaTesbHbIE IPOTrPAMMBI.

O01mas xapakTepucTuKa yueOHOro npeamera « XuMush»

Y4eOHbIi mpeamMer «XUMUs» BXOIUT B MPEAMETHYIO 00s1acTh «EcTecTBeHHOHAYYHBIE MTPEIMETHI.
B cucrteme ecTeCTBEHHOHay4YHOr0 00pa30BaHUsl XMMHUS KaK y4eOHBIH IpeaMeT 3aHMMAeT BaKHOE MECTO B
MO3HAHUM 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUH HAYYHOW KAPTHUHBI MHUPA, CO3/IaHUU OCHOBBI XMMHYECKHX
3HAHUH, HEOOXOIUMBIX JUIsl TOBCEIHEBHOM KU3HU, HAaBBIKOB 3J10POBOTO U 0€30I1aCHOTO AJIs YelIOBEeKa U
OKpY>Karollen ero cpepl 00pasa )KU3HH, a TAKKE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYPHI.

VYCnemHocTh M3y4eHUsT XUMHUHU CBS3aHA C OBJIQJEHUEM XUMHUYECKHM SI3bIKOM, COOJIIOJIEHUEM
npaBwi  Oe3omacHOM  pabOThl  TpPH  BBIIOJHEHWH  XMMHYECKOTO  JKCIEPHUMEHTa, OCO3HAHUEM
MHOTOYHCIIEHHBIX CBSI3€l XMMUU C IPYTUMH NIPEAMETaMU HIKOJBbHOTO Kypca.

[TporpamMMma BkIItO4aeT B ce0si OCHOBBI HEOPTAaHUYECKOW M OpraHWYecKor XxumMuu. ['maBHOM uieeit
MIPOTPaMMBI SIBIIIETCS CO3JJaHHe 0a30BOT0 KOMITJIEKCA ONIOPHBIX 3HAHUI 110 XUMUH, BEIPAXKEHHBIX B (JOpME,
COOTBETCTBYIOIIEH BO3pAcTy 00y4aronxcs U MX 0COObIM 00pa30BaTeNbHBIM MOTPEOHOCTSIM.

B copepxaHuu 1aHHOTO Kypca IpPEICTaBIECHbI OCHOBOINOJArarolue XUMHUYECKUE TEOPETHUUYECKUE
3HaHMS, BKJIIOYAIOLME M3YYEHHE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCMMOCTH MX CBOMCTB OT CTPOEHUS,
IIPOrHO3UPOBAHUE CBOMCTB BEIIECTB, HCCIIECAOBAHME 3aKOHOMEPHOCTEM XUMHYECKHMX IPEBpAIlEHUN U
IIyTeH yNpaBICHUS MU B LEJSIX MTOJIyYEHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnueckyl0 OCHOBY HM3yY€HHUsI HEOPraHMUYECKOH XMMHMM COCTaBIIIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuonnueckuit 3akon .M. MenneneeBa ¢ KpaTKUMHU CBEIEHUSMU O CTPOEHUM aToMa, BHJAX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKIUil.

B m3ydyeHnn Kypca 3Ha4MTENbHAs POJIb OTBOJUTCS XMMHYECKOMY SKCIIEPUMEHTY: IPOBEICHHUIO
MPaKTUYECKUX M JIA0OpaTOpHbIX paboOT, ONHCAHMIO PE3YJIbTaTOB YYEHMUYECKOIO JKCIEPHUMEHTa,
COOJIIOJICHUIO HOPM M ITpaBUi 0€30MacHON paboThl B XUMUYECKOH 1abopaTopHH.

Peanuzanus nanHol mporpaMMsel B Iporecce o0yueHus: no3BosuT oOydarommumces ¢ 31IP ycBouth
KJIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U MTOHATH POJIb U 3HAYEHUE XUMHH CPEIU APYTUX HAYK O IPUPOJE.

W3ydyeHne XuUMHUM CHOCOOCTBYET (DOPMHUPOBAHHUIO Yy OOYyYarOUIMXCS HAYYHOTO MHUPOBO33pPEHUS,
OCBOEHHIO OOIEHAYYHBIX METOJI0B (HAOI0ACHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE), OCBOCHUIO
MPAKTUYECKOI0 MPUMEHEHUsI HayYHbIX 3HAHWM, OCHOBAaHHOTO HAa MEXIIPEIMETHBIX CBS3SIX C IMpeaMeTaMH
«Okpyxaomuid  mup», «Dusuka», «buonorus», «l'eorpadus», «Marematuka» u GopMHupyeET
KOMITETCHIINH, HEOOXOIUMBIE JIJISl TPOIOJDKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yueHne XWMHUH CHOCOOCTBYeT pa3BuUTHIO Yy oOyuatommxcst ¢ 3[IP  mpocrpancTBeHHOTrO
BOOOpakeHUs, (PYHKIMOHAJIBHON TPaMOTHOCTH, YMEHHS BOCIHPHUHHMATh M KPUTUYECKU aHAIU3UPOBAThH
MH(OPMALUIO, MIPECTABICHHYIO B PA3NUYHBIX (opMax. 3HAYMMOCTh MpEAMEeTa JUIsl Pa3BUTHS )KU3HEHHOU
KoMmmeTeHIuu oOydaronuxcst ¢ 3I[IP  3akmrodaercs B yCBOGHHMM OCHOBBI XWMHUYECKHX 3HAHUM,
HEOOXOAWMBIX Il TOBCEIHEBHOM >KM3HM; HAaBBIKOB 3J0pPOBOr0 M 0O€30MacHOro Jjs 4YeJoBeKa U
OKpY’KaIoIel ero cpepl 00pasa XKu3HU; POPMUPOBAHUH IKOJIOTHIECKON KYIbTYPHI.

[Iporpamma oTpakaeT cojaep)kaHHe oOydeHus npeaMeTy «XHUMHS» C YY4eTOM OCOOBIX
oOpasoBarenbHbIX MOTpeOHOCTEN oOydarommxcs ¢ 3IIP. OBnageHue y4eOHBIM TpeaMETOM «XUMUS
NPEJCTaBIseT ONPEAETICHHYIO TPYAHOCTh Uit obOyuarommxcs ¢ 3[IP. D10 cBsizaHO ¢ 0COOEHHOCTSIMH
MBICITUTEIIBHON €S TEIbHOCTH, NMEPUOJUYECKUMHU KOJeOaHUSMU BHHMAHUS, MajbiM OOBEMOM MaMATH,



HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWN, MOHW)KCHHBIM I103HABATEIbHBIM HHTEPECOM M HU3ZKUM
YPOBHEM PEUEBOTO Pa3BUTHSI.

Jlyist mpeoioNieHnst TPYTHOCTEH B U3YYEHUU Y9eOHOTo TpeaMeTa «XUMHUs» HeoOXoIuma aaanTanus
oO0beMa W XapakTepa Y4eOHOro marepuajga K I03HaBaTEIbHBIM BO3MOXKHOCTSM JaHHOW KaTerOpHH
o0yJaromuxcsi, y4eT UX OCOOCHHOCTEH pa3BUTHS: HMCIOIH30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX H
MEXITPEAMETHBIX CBS3EH, OCTEIICHHOE YCIOKHEHUE N3Yy9aeMOro MaTepHalia.

[Ipu u3ydeHnn XUMHUA HEOOXOIMMO OCYIIECTBIISTH B3aUMOICHCTBUE HA TIOJMCEHCOPHOU OCHOBE.

Teopernueckuii Martepuan PEKOMEHIYETCS HM3y4aTh B IPOIECCE MPAKTHYECKOW JEATEIHHOCTH.
Bo3M0OXHO BbIIETIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHUE 33J1a4 B CBSI3U CO CIIOKHOCTHIO aHAJIM3a TEKCTa
obyuarormumucs ¢ 3[1P. Oprannuyeckoe €IWHCTBO NPAKTUYECKOW M MBICIUTEIBLHON JEATEeIbHOCTH
oOyJaromuxcsi Ha YpOKax XHWMHU CIHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX
XUMUYECKUX 3HaHUH W yMmeHui. Oco0oe BHMMaHHE TPH HM3YYCHHH XHMHH YICIAETCS H3YYEHUIO
«CKBO3HBIX» MOHITHIA U ((OPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHAaIa.

Lesn 1 3a5a4umn u3ydeHust yueOHOro npeamera « XMMHUsI»

Obwue yenu W3ydeHus y4deOHOro mnpeamera «XUMHsS» TMPEACTaBlIeHbl B pabouell mporpamme
OCHOBHOro o0miero o6pasoBaHus. OHM aKTyaJIU3UPOBAaHbl C Y4YETOM HOBBIX IIPUOPUTETOB B CHCTEME
OCHOBHOTO 00111ero 00pa3oBaHUs, HAMPABICHHOCTH OOYYEHHs] Ha pPa3BUTHUE M CAMOPA3BUTHUE JIMYHOCTH,
dbopMupoBaHue €€ MHTEIUIEKTa M 00med KynbTypbl. OOydeHHE YMEHHUIO YYUTHCS U IMPOJOJIKATH CBOE
o0pa3oBaHHe CaMOCTOSITEIbHO B HACTOSIIEE BpeMs SIBISETCS OJHOM M3 BaKHEHIIMX (DYHKIUN Y4eOHBIX
npeaMeToB, B TOM YUCIIC U «XuMun».

Hns obyuaromuxcs ¢ 3IIP, Tak e, kKak W Ui HOPMATHBHO Pa3BUBAIONINXCA CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO MPOTPaMMy, JOMUHHUPYIOIEe 3HAYCHNUE PUOOPETAIOT TaKue
yenu, KaK:

* (QopmupoBaHME MHTEUIEKTyaJbHO  Ppa3BUTOM  JIMYHOCTH, TOTOBOM K  COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHUIO PEHICHUN, CIOCOOHOW aJanTUPOBaThCS K OBICTPO MEHSIOUIMMCS
YCJIOBUSAM KHU3HU,

" HaNpaBJIICHHOCTh OOyuYeHHs Ha CHUCTEMATUYECKOe MPUOOIIEHUE YYalIUXCSi K CaMOCTOSTEIbHOM
MIO3HABATENFHON NIEATENHOCTH, HAYYHBIM M MPAKTHYECKUM METOAAaM TO3HaHUS, (HOPMHUPYIOIIIM
MOTHBALIUIO U PA3BUTHUE CIIOCOOHOCTEN K XUMUU;

= oO0ecrieyeHue yCIOBUM, CIIOCOOCTBYIOMUX MPUOOPETEHUIO O0YUYAIOIIMMHUCS OTbITa Pa3HOOOpa3HOM
NEeSTENIbHOCTH, TO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHITHIA),
HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHHUEC JIA PA3JIMYHBIX BUIOB JACATCIbHOCTH,

* (QopmupoBaHHEe YMEHHI OOBSCHATH M OIEHUBATh SBICHUS OKPYXKAIOUIET0 MHUpa Ha OCHOBAHUU
3HAHUU U OIIbITA, IMTOJTYYCHHBIX IMTPU U3YUCHUUN XUMHHU,

* ¢QopmupoBaHue Yy OOy4arommxcs TYMaHHUCTHMYECKMX OTHOIICHHUN, TIOHMMaHUs [EHHOCTH
XUMHYECKUX 3HAaHUHM Ui BBIPAOOTKH OSKOJOTHMYECKH IIeJIeCOO0pa3HOro IOBENeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbsI U OKpYXaroIlel MPUPOTHON Cpesibl;

® pa3BUTHE MOTHBAIIUU K O0YUYEHUIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE

YCBOEHHSI OOIIEYeNOBEYECKMX I[IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduis u

HaIpaBJIEHHOCTH JTATbHEHIIIEro 00yYeHHS.

Kypc HampaBieH Ha pelieHue cienyllux 3a0ay, 00eCNeurBaloUIMX pealu3alyio JTUYHOCTHO-
OpPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO MOJX0/A0B K 00yueHHto xumuu odydaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111eT0 00pa30BaHUsI:

- q)OpMI/IpOBaHI/Ie MNEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX Hpe}ICTaBJ'ICHI/Iﬁ O BCEHICCTBAX, HX
MpEeBpalleHUsIX U TPAKTUYECKOM TPUMEHEHWH; OBJAJCHHE TOHATUHWHBIM ammapatoM |
CHMBOJHNMYCCKUM S3bIKOM XUMUH,

® OCO3HaHUE OOBEKTHBHOM 3HAYUMOCTH OCHOB XHMMHYECKOW HAayKM Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHUA, XUMHNYECCKUX HpeBpaHIeHPII)’I HCOPTaHUYCCKUX MW OpPraHNMYCCKHX BCIICCTB Kak
OCHOBBl MHOTHX SIBJICHHM JKMBOW W HEXKHUBON MPUPOABI; YIIYOIEHUE TMPEACTaBICHUH O
MaT€puajlbHOM €IUMHCTBE MHUpPA,

" OBJIQJICHHE OCHOBAMHM XHUMHUYECKONH I'PAaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBATH U OOBEKTUBHO
OLICHUBATL XU3HCHHBIC CHUTYyallUHW, CBA3AHHBIC C XHMI/I@ﬁ, HaBBLIKAMH 0€30I1aCHOrO 06paIHeHI/I$I C



BEIIECTBAMH, HCIIOJIb3YEMBIMH B TIOBCETHEBHOU >KM3HU; YMEHUEM aHAIH3UPOBaTh U ITUIAHUPOBATH
9KOJIOTMYECKHU 0€301TacHOE TTOBEACHUE B IEJISIX COXPAHECHUS 30POBBS H OKPYKAIOIICH Cpe/ibl;

* QopmupoBaHWE YMEHUN yCTaHABIMBATh CBSI3W MEXAY PEATbHO HAOIIOMaEMBIMH XUMHUYECCKUMHU
SIBJICHUSIMH M TIPOIECCAMU, MPOUCXOSIIUMI B MUKPOMHpPE, OOBSICHATh MPUYMHBI MHOTOOOpa3us
BEIIECTB, 3aBUCHMOCTh MX CBOWCTB OT COCTaBa W CTPOCHMS, a TAK)KE 3aBHCUMOCThH MPUMEHEHUS
BEIIIECTB OT X CBOWCTB;

* npuoOpPETeHHE OMBITA MCIIOIB30BAHUS PA3TUYHBIX METOIOB M3YUYCHHS BEIICCTB, HAOMIONEHUS 3a UX
NPEBPAICHUSIMUA TIPH TIPOBEICHUHM HECIOKHBIX XUMHUYECKHX KCIIEPHUMEHTOB C HCIIOJIb30BAHUEM
nabopaTtopHOro 000pyAOBaHUS U IPUOOPOB;

* (opMuUpOBaHHE TPEACTABICHUH O 3HAYCHHH XHMHUYECKOW HAyKH M PEIICHHH COBPEMEHHBIX
OKOJIOTMYECKUX TMpoOJIieM, B TOM YHCIE B MPEAOTBPALNICHUM TEXHOTCHHBIX M HKOJIOTHUSCKHX
KaracTpod.

Oco0eHHocTH 0TOOPA U aJaNITANNH Y4eOHOT0 MATEPUAJIA IO XUMUU

OOydenue yueOHOMY mpeaMeTy «XHUMHUS» HEOOXOAWMO CTPOHMTh Ha CO3/JIaHUM ONTHUMAIIbHBIX
YCIIOBUH I YCBOGHHMSI MPOrpaMMHOro Matepuaina oOyuatomumucs ¢ 3I1P. bonbiioe BHUMaHKuE TOIKHO
OBITH y/IeJIeHO 0TOOPY y4eOHOro Marepuana B COOTBETCTBHU C MPUHITUIIOM JOCTYITHOCTH IPH COXPAHEHUHU
obmero ©6azoBoro ypoBHsA. OH JO/DKEH IO COJACPKAHUIO U 00beMy ObITh aJalTHUPOBAHHBIM JIJIS
obyuatomuxcst ¢ 3[IP B cooTBercTBUM ¢ WX OCOOBIMH OOpa3oBaTeNbHBIMH IMOTpeOHOCTsMU. CremyeT
o0JieruyuTh OBJIaJieHUue Marepuanom odydarommumucs ¢ 3IIP mocpeacTBom ero 1eTaabHOro OOBSCHEHUS C
CUCTEMAaTUYECKUM IMOBTOPOM, MHOT'OKPAaTHOM TPEHHPOBKOW B NMPUMEHEHMM 3HAHUN C MCIIOJIb30BAHUEM
MIPUEMOB AITOPUTMHU3ALINN U BU3YAIbHBIX OMOP, 00YYeHHsI CTPYKTYPUPOBAHUIO MaTepHUaa.

bonbuioe 3HaueHue [UIsl IOJIHOLIEHHOI'O YCBOEHHS Y4eOHOro Marepuaja HMMEET OIopa Ha
MEXIPEIMETHBIE CBSI3U BOMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TAKUMH Y4eOHBIMU IpeaMETaMH Kak
«[eorpadusi», «Pusukay, «buonorus». [1o3Bosss paccmMaTpuBaTh OJUH M TOT K€ Y4eOHBIH MaTepHual
pPa3HBIX TOYEK 3PEHUS, MEKIIPEAMETHBIE CBS3H CIOCOOCTBYIOT €ro IydlleMy OCMBICIEHUI0, Ooiee
IIPOYHOMY 3aKPEIICHHUIO MTOJIyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHUM.

[Ipy MOArOTOBKE K ypOKaM YYHUTEIbh JOJDKEH MPeaycMOTpeTh (HOpMHUpOBaHHE y OOyYaromuxcs
YMEHHUM aHaJIu3upoBaTh, CPaBHMBAaTh, 0000ILATh H3ydaeMbll Marepuall, IUIAHUPOBATH MPEICTOSILYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJIb. HeoOX0auMo MOCTOSIHHO CIEIUTh 3a MPaBUIBHOCTHIO PEUEBOTO
odopmIieHUs BhICKa3bIiBaHUi oOyuatomuxcs ¢ 311P.

B cBs13u ¢ 0COOEHHOCTSIMM TIOBECHUAN JAesATeNIbHOCTH oOyuatonmxcs ¢ 3I1P (pacTopMoxkeHHOCTb,
HEOPraHU30BAaHHOCTh) HEOOXOJUM CTPOXKANIINKA KOHTPOJb COOJIIO/IEHUS NMPABUI TEXHUKH O€30MacCHOCTH
IIPU IPOBEICHUH Ja00PAaTOPHBIX PA0OT B XUMHUUECKOM KaOMHETe.

Buasbl pesreabHocTn odyvaromuxcs ¢ 3IIP, o0ycnoBiaennbie 0co0bIMH 00pa3oBaTEJbHBIMU
NOTPEOHOCTSIMH M 00ecHe4YUBAIOLUE OCMBICJICHHOE OCBOCHHE COJep:KaHMM 00pa3oBaHUs IO
npeamMeTy «XuMMsD»

Copnepxanue BHIOB jaedrenabHocTu oOywatouiuxcs ¢ 3[IP Ha ypokax Xxumum ompenensiercs HUx
0coObIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTIMH. [ToMuMmo mmpoxo ncnosnb3yemsix B OOIT OO0 obmux st
BceX OOyuaroluxcsi BUAOB JEATEIbHOCTU CJIEAYEeT YCHUIUTh BUIBI JEATEIbHOCTH, CHELM(PUUHBIE IS
JAHHOM KaTeropuu o0ydaroImuxcs, s 00ecliedeHns: OCMBICIEHHOIO OCBOEHUS COJepkKaHUs 00pa30oBaHUs
[0 MpEeAMETY: YCWJICHHE MPEeIMETHO-NPAKTUYECKON JESITEIbHOCTH C aKTUBU3ALMENH CEHCOPHBIX CHUCTEM;
4epeOBaHUE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOLIIMX pa3JINYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHHUE
MaTepuaja C OINOpPOM Ha aIrOpUTM; «IIOIIaroBOCTb» B M3YYEHHU MaTepuasa; MHCIOJIb30BaHHUE
JOTIOJTHUTEIBHON BHU3YyalbHOH OMOpHI (IJ1aHbl, 00pa3ilbl, CXeMbl, IIa0JIO0HBI, ONMOpHBbIE TaOmuiel). s
pazButua y oOyuatomuxcsi ¢ 3[IP ymenus nenate BbIBOABI, (POPMUPOBAHUS TIPAMOTHOIO PEUYEBOI0
BBICKa3bIBaHUS HEOOXOIMMO HCIOJIB30BATh OMOPHBIE ci10Ba U Kiuie. Ocoboe BHUMaHUE CIeyeT yAeIUTh
O00y4YEHHIO CTPYKTYPUPOBAHUIO MaTepHaja: COCTABICHUE PUCYHOUHBIX U BEpOAJIbHBIX CXEM, COCTABJICHUE
TabNUI, COCTaBJICHHE KJacCuPUKamuu ¢ 0003HAUEHHBIMH OCHOBAaHMSAMHU JUIl KJIACCU(PHUKALMU U
HaIoJIHEHUE UX IPUMEpaMHU U Jp.

Temaruueckas u TepMuHosIoOrnyeckas jekcuka coorsercrsyer OOIT OO0.

Hnsa ob6ywarommxcss ¢ 3[IP cymiecTBeHHBIMU SBJSIOTCS IPUEMBI pabOThI C JIEKCUYECKUM
MmaTtepuajioM Mo mnpenmety. IlpoBoautcs cnenuanbHas paboTa MO BBEIEHHUIO B AKTHUBHBIA CIIOBaph



00yJaroImuxcs COOTBETCTBYIOLICH TEpMUHOJOIMU. M3ydaemble TEPMHHBI BBOASTCS Ha TOJIMCEHCOPHOMN
OCHOBE, 00s3aTeNbHa BU3yalbHas MOAJIEPIKKA, allTOPUTMBI pabOTHI C ONpEAEICHUEM, OTIOPHBIE CXEMBbI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

B cootBerctBuu ¢ dDenepanbHbIM TOCYJapCTBEHHBIM 00pa3oBaTelbHBIM CTAHIAPTOM OCHOBHOI'O
obmero oOpazoBaHusl  y4eOHBIH  mpeaMeT  «XUMHsS»  BXOAMT B  TNpeAMETHYH0  00jacth
«EcTecTBeHHOHAyuUHbIE IPEAMETHI» U SIBISETCS 00513aTENbHBIM JJIS1 U3YUEHUS.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydyeOHBIX YacoB — 1Mo 2 4 B Henento B 8§ U 9
KJIaccaX COOTBETCTBEHHO.

Conmepxanne y4yeOHOro mpeamera «XuMHs», TMpelIcTaBlIeHHOoe B paboueil mporpamme,
cootBercTByeT ®I'OC OO0, pa3zpaboTaHo ¢ y4eTOM OCHOBHOM 00pa30BaTEeIbHOW MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHusl TO Y4eOHOMY MpeAMeTy «XUMHS», COOTBETCTBYET aJalTUPOBAHHONW OCHOBHOMN
o0pa3oBaTeNpHOM MporpaMme OCHOBHOTO OOmIero oOpa3oBaHHs OOy4aloUMXcs C  3aJEepPKKOM
IICUXUUYECKOTO Pa3BUTHSL.

COJEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

8 KUIIACC

IlepBoHaya/ibHbIe XMMHYECKHE MTOHITHUSA

[Ipenmer xumuu. Poav xumuu 6 dHcusHu yenoeexa®. Tena u BemlectBa. dusuueckue CBONMCTBA
BEIIECTB. ArperaTHOE COCTOSIHHE BEIIECTB. Xumus 6 cucmeme nayk. Yucteie BemecTBa U cMecH. CriocoObl
paznenenus cMmecei. [IpaBuiia 6e3omacHOro oopaieHus ¢ BEecTBaMU U 1aOopaTOPHBIM 000PYIOBAHHUEM.
Ilonsamue o memooax NO3HaHUs 8 XUMUU.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHUE OHJIIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX DIIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U ClI0KHbBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi (popmysna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JIJIEMEHTOB. 3aKOH HNOCMOAHCMBA
cocmasa eeuwjecms. OTHOCUTENIbHAsI MOJEKYJsIpHas macca. MaccoBasi J0Jii XHMHUYECKOTO d3JIEMEHTa B
COCTUHEHHH.

®u3nyecKue U XUMHUYECKHE SIBJICHHS. XUMHUUYECKas peakiusa. [[pu3HakKM XMUMUYECKUX PEaKIUi.
VYpaBHeHHs] XUMHYECKHX peaklHii. 3aKOH COXpaHEHHs Macchl BemiecTB. Knaccudukanus XUMHUYECKUX
peakiuii (CoeuHeHus, Pa3IoKeHUs, 3aMEIICHHs, OOMEHa).

XUMUYECKUH DSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYIOH, € TpaBwiaMud paboThl B
naboparopur U TpuéMamu oOpamieHus ¢ J1adOpaTOPHBIM OOOPYJIOBaHHEM; H3yUYE€HHE M OIHCAHHE
(bu3NYeCKUX CBOMCTB 0Opa3I[0OB HEOPraHWYECKUX BEIIECTB; HaOmoJeHHe (pu3nueckux (TIaBICHUE BOCKA,
TasiHUE JIbJIa, paCTHUpaHUE caxapa B CTYIKE, KUTICHUE W KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MIPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOACHUCTBUE Mella ¢ KUCIOTOW) SIBICHHM, HaOIIOICHHE U OIMCaHNe
MIPU3HAKOB NPOTEKAHUS XMMUYECKHX peakiuil (pa3oKeHHe caxapa, B3aUMOJEHCTBHUE CEPHOM KHUCIOTHI C
xyopuaoM Oapusi, paznoxkenue ruapokcuaa menu (II) mpm HarpeBanuu, B3aMMOACHCTBHE XKene3a C
pactBopoMm conu Menu (II));u3ydenne cnocoOoB pasfenieHus cMecen (¢ TOMOIIbI0 MarHuTa, GUIbTPOBAHHE,
BBIMAPUBAHUE, JUCTUILISAIMSA, XpoMaTorpadus), MPOBEACHUE OYMCTKU IMOBApEHHON CONM; HAOIIOAECHUE U
OMMKMCaHUE PE3yJIbTATOB MPOBEACHUS OINBITA, WIIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MACChI, CO3/IaHUE
MoJieNiel MOJIeKy (IIIapOCTEPKHEBBIX).

Baskneiilue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCIIOpOJia B MpHUpoJe, GpU3ndyeckrue U XUMUYECKHe CBOMCTBa. Peakiuu ropeHus MpocThIX U CIOXKHBIX
BeriecTB. CrocoObl MOTyueHHs KUCI0opoa B TAOOpaTOPHH U npombluiienHocmu. IIpuMeHenne Kucioposa.
ITonatue 06 okcupax. KpyroBopor kuciopona B npupoae. O30H — aniomponuas Mmooupurayus
Kuciopooa.

1
321605 " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATEIIBHO OIPCACIIACT 00beM n3y4ac€Moro Marepuala.



Tennosoti  aghgpexm  Xumuyeckol — peakyuu, mepMoXumMudeckue  yYpaeHmeHus,  IK30- U
SHAOTEPMUUYECKUE DPEAKIUU. Tonaueo: yeonv u memaw. 3azpssHenue 6030yXd, YCUleHue NAPHUKOBO20
agpexma, pazpyuienue 030108020 CIOA.

Bonopon — snement u mpocroe BemiecTBo. HaxoskaeHue Boaopoia B mpupoje, pusmueckue u
XMMHUYECKHE CBOHCTBAa (Ha IIpUMEpPE B3aUMOJECHCTBUS C HEMETANIaMd U OKCHJAaMH METALIOB),
MIPUMEHEHUE, cnocobbl nonydenus. [IoHITHE O KUCIOTaX U COJSX.

KomuectBo BemectBa. Mosib. MosnsipHast Macca. 3akoH ABorazipo. MossipHblii 00bEM ra3oB. Pacuersl
no xumuueckoi Gopmyne. PacueTsl MaccoBoil 1O XMMHYECKOTO 3J€MEHTAa B COCIMHEHHH, KOJMYECTBa
BEIIECTBA, MOJISIPHON MaccChl, MOJISIPHOIO 00beMa ra3oB. Pacu€rbl 10 XMUMUYECKUM YpPaBHEHUSIM.

Qusuueckue ceoticmsa 600vl. Bona. Ee coctaB, ctpoeHne u MoJiekyibl. Boda kak pacmeopumens.
PactBopsl. Ilonamue o nacvluyennvix u HenacvlyeHHblX pacmeopax. llonsamue pacmsopumocmu eewecma 6
6ode. Pacuer MaccoBoil Nonn BemiecTBa B pacTBope (MPOLIEHTHAs KOHIEHTpauus). MaccoBas m0is
BELIECTBA B PACTBOPE. Xumuueckue ceoucmea 600l (pasiodtceHue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
okcuoom cepvr (\N) peaxyuu ¢ memannamu, KUCIOMHBIMU U OCHOB8HbIMU OKcudamu). [lowamue 06
ocnosanusx. Ponv pacmeopos 6 npupode u 6 scusnu uenosexa. Kpyeosopom 600wl 6 npupoode. 3arpsisHeHNe
NpUPOAHBIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Baxneiimue  kimacchl  HeOpraHmdeckux — coequHeHuil. Knaccudukanuss — HeopraHM4ecKHX
coequHeHnii.  Okcuapl:  cocTaB,  Kjaccudukauus  (KHCIOTHBIE,  OCHOBHBIC,  amgomepHuvie,
Hecolleobpa3yiowue - Ha npumepe oxkcuoa yenepooa (1) u oxcuoa azoma (11)), nomenxknamypa. Ilonyuenue
U XUMHYECKHE CBOMCTBa OKCHUJOB (B3aMMOJCHCTBHE C BOJAOH, KHUCIOTaMH, Iienodamu). OcHOBaHHS.
Knaccudukanuss ocHOBaHWi: MIETOYM M HEPACTBOPHMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHHIA.
duznyecknue 1 XMMUYECKHE CBONCTBA OCHOBAaHUH (B3aMMOEHCTBHE C OKCHJIAMU HEMETAIIJIOB, KUCIOTaMH,
cosiamu). [lonyuenue ochogaruil.

Kucnoter: cocraB, kinaccudukanusi, HOMEHKJIaTypa, (U3HUEeCKHUe M XHMHUYECKHE CBONCTBA
(B3auMoielicTBUE C METalllaMH, OCHOBHBIMH OKCHJ/IaMH, OCHOBAHUSMHU, COJISIMHM, HAa MPUMEPE COJISTHOW U
CEPHOU KHUCIIOT), cnocobwr noayuenus. Psan axruBHoctnm MmetaywioB H. H. bekxeroBa. Comm (cpemnue):
HOMEHKJIATypa COJIeH, cnocodwbl noiyyeHus:, B3aUMOJICHCTBHE COJICH ¢ MeTaIaMH, KUCIIOTaMH, MIeJI0YaMu
U COJISIMU, IPUMEHEHHE.

[Tonsitue 06 amoTepHBIX THAPOKCHAAX (HAa TPUMEpPE UWHKA U ATIOMUHUSA): XUMUYeCKUe C8OUCMEa
(83aumooelicmaue ¢ KUCIOMAMU U Welodami, paziodcenue npu Hazpeeanuu) u noiydeHue.

['eHeTnyeckas cBsI3b MEXAY KJacCaMU HEOPraHUYECKUX coeuHeHu. ['eHeTnueckue pspl.

XVWMHYECKUN HKCIEPUMEHT: KadyeCTBEHHOE OIPENEICHUE COACpkKaHMUS KHUCIOpPOJa B BO3IYXE;
MOJIyYEHUE U W3Y4YEHHE CBOMCTB KHMCIOpPOJa; HAOIIOJEHHE B3aUMOJICHCTBHUS BEILIECTB C KHUCIOPOJIOM M
yCJIOBHS BO3HHMKHOBEHMS M TpEKpallleHHus TropeHus (Iokapa); 03HAKOMJIEHHE ¢ oOpa3lamMHM OKCUIOB U
OMHMCAaHUE WX CBOMCTB; TMOJIYYCHHE M W3y4eHHE CBOICTB BOjOpoja (TOpeHue), HalroJeHrne o0pa3lioB
BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIEZIOBAaHHME OCOOEHHOCTEH pAacTBOPEHMS BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO; TPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM JIOJEH PAcTBOPEHHOTO
BEIIECTBA; B3aMMOJEHCTBUE BOJBI C MeTaulaMU (HaTpUEM U KalbleM) (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); OIpEAEIEHUE PACTBOPOB KHUCIOT U IIeJoYed C MOMOUIbI0 HHIUKAaTOPOB;
UCClieIoBaHNe O00pa3ll0oB HEOPraHMYECKMX BELIECTB pa3IMUHBIX KJaccoB; HaOIIOJEHHE W3MEHEHUs
OKpaCKH HMHJMKAaTOPOB B pacTBOpax KHUCIOT W ILenodel; n3ydeHue B3aumojeiictBus oxkcuga menu(ll) c
PacTBOPOM CEPHOM KUCIIOTBI, KMCIOT C METAJUIAMHU, PEAKLUI HEUTpaNIU3aly; MOJy4eHEe HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOI0 MeTalljla IPYTUM U3 PACTBOPA COJIM; PEIIEHUE IKCIIEPUMEHTAIbHbBIX 3a/1a4
1o TeMe «BakHelne Ki1acchl HEOPraHMYECKUX COSIUHEHUI.

Ilepuoauyecknii 3akoH U Ileprnoanyeckas cucrema

xummnuyeckux 3emMeHToB /. U. MenneneeBa. CtpoeHue aToMoOB. XUMHYECKAS CBA3b.

OKucANTEbHO-BOCCTAHOBHUTE/IbHbIE PeaKINu

[lepBble TOMBITKM KIACCU(PHUKALMU XUMHUYECKUX 3JeMeHTOB. [loHATHe o rpynmax CXOIHBIX
9JIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). JiemeHmeol,
Komopble 0opazyiom amgomepHvle OKCUObL U 2UOPOKCUObI.

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucrtema xumudeckux syemeHToB /[, M. Menneneesa.
Kopotkonepuonnas u daunnonepuoonas (popmsl [lepuoanyeckoit cucTeMbl XUMUYECKUX 3JeMeHTOB [l.
N. MenpneneeBa. Ilepuonpr u rpynmnbel. @U3nyeckuii CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB Iepuoaa U



TPYIIIBI DJIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX saep. Mzomonvi. OnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouek aromoB mepBbiX 20 xumudeckux 3neMeHToB [lepmommdeckoii cucremsr [I. 1. Menneneesa.
XapakTepucTUKa XUMHUYECKOTO JJIEMEHTa Mo ero mnoJjioxkeHutro B Ilepuoguueckoit cucreme [I. U.
Menaeneena.

3axkonomepHOCMU U3MEHEHUsT C8OUCME JIeMEHMO8 MANblX Nepuooo8 U 21d6HbIX NOOSPYNN, 8
3A8UCUMOCIU OM AMOMHO20 (NOPSIOK08020) HoMmepa 3Hauenue [lepuoouueckozo 3axona u Ilepuoouueckoi
cucmemvl XUMUYECKUX JJIeMeHmMOo8 O0asa pazeumusi Hayku u npaxmuxu. []. M. Menoeneee — yuénwiti u
2PAANCOAHUH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJisipHAsi M HEMOJIAPHAs) CBSA3b. JDNeKmpoompuyamenbHoCmy
amomog xumuyeckux snemenmos. IonHas cBsi3b.

Crenenp oxucieHus. OKHUCIUTENIbHO-BOCCTAHOBHUTENbHBIE peakuuu. lIporecchl OKuUCIeHUs U
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIIH.

XUMUYECKUN  DKCIEPUMEHT: H3Yy4YeHHE o0O0paslloB BELIECTB METAJUIOB M  HEMETaJIOB;
B3aUMOJICHCTBUE THAPOKCHJA IIMHKA C pacTBOpPaMH KHUCJIOT U IIEJOYeH; IPOBEJACHUE OIIBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKIHil  (ropeHue, peakuuu
pa3IoKeHus, COCAUHEHUS ).

MexnpeaMeTHbie CBSI3H

Peanu3zanus MeXNpeIMETHBIX CBSI3eH MPU M3YUYEHUH XMMHH B 8 KJacce OCYIIECTBIISICTCS depes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TMOHATHMA, TaK W TIOHSATHIA, SBISIOIIUXCS CUCTEMHBIMU
JUTSL OTICTBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIH (QakT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3,
KJIacCU(UKALUS, TEPHOANYHOCTh, HAOIIOJICHUE, SKCICPUMEHT, MOJCIMPOBAHHUE, W3MEPEHHE, MOJICb,
SIBJICHHE.

®dusnka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIU, H30TOIBI, PAIMOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYCCKUI 3apsij, BEIIECTBO, TeJo, OOBEM, arperaTHOe COCTOSIHME BEIECTBA, Tas,
(bu3HYeCcCKre BEeITMYNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3161, COITHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, Tuapochepa, MHUHEPAIbI, TOPHBIC MOPOMABI, IOJE3HBIC HMCKOIAEMBbIC,
TOTLIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakust

Ilepuognueckuii 3akoH. Ilepmoanueckas cucremMa xumudeckux diemeHToB [I. M. Menpaeneesa.
CrpoeHre aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHMYECKHX DJJIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJIUs, KaJblUsi U UX COEUHEHUN B COOTBETCTBUU C IMOJIOKEHUEM 3JIeMEeHTOB B [leproanueckoit
CHCTEME U CTPOCHHUEM HX aTOMOB.

CtpoeHue BellecTBa: BUbl XUMUYECKOM CBSI3U. TUIBI KPUCTAUIMYECKUX PEHIETOK, 3A8UCUMOCTb
ceolicme geujecmsea om muna KpUCMaiiuieckou peuémxu U 6uoa Xumuieckou ces3u.

Knaccudukanus 1 HOMEHKIAaTypa HEOpPraHMYECKHX BELIECTB (MEKIyHapoJHas W TpPUBHAJIbHAsA).
XHWMHYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJAacCaM HEOPraHWYECKHUX COEAVHEHHUH,
TeHETUYECKas CBSA3b HEOPraHNYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKHX pEaKUUMH MO pa3IUYHbIM MpU3HAKaM (IO YHUCIY U COCTaBy
Y4acTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3((eKTy, MO0 H3MEHEHUIO CTEeNeHEeW OKHUCIECHUS
XMMHUYECKUX 3JIEMEHTOB, [0 00pamumMoCcmu, no y4acmuro Kamaiuzamopa). IK30- U SHI0TePMUYECKUE
peakuuu. Tepmoxumuueckue ypasHeHusl.

Ionsmue o cxkopocmu xumuyeckou peakyuu. Ilonamue 06 obpamumblx U HeOOPAMUMBIX
xumuueckux peaxyusx. Ilowamue o 2omozennvix u cemepozennvix peaxkyusx. llonamue o Xumuueckom
pasnosecuu. Cmewenue xumuyecko2o paerosecus. Daxmopul, enuAOWUEe HA CKOPOCHb XUMUYECKOU
Ppeakyuu u noI0NHCeHUe XUMUUECKO20 PAGHOBECUS.

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEaKIUHM,  JJEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBieHHE YpaBHEHHUH OKHCIUTENbHO-BOCCTAHOBHUTENBHBIX pEaKUuil ¢
MCIOJIb30BAaHUEM METO/Ia IJIEKTPOHHOT0 OanaHca.



Teopust 37AEKTPOTUTHYECKON TUCCOIMALMHU. DJIEKTPOIUTUYECKAs TUCCOLMALNSA. DICKTPOIUTH U
HedNeKTposinThl. KaTtnoHsl, aHMOHBL. Mexanusm Ouccoyuayuu eewjecme ¢ pa3IUyHbIMU GUOAMU
xumuueckou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC U cIa0bIe HIEKTPOJIUTHL.

Peakiun noHHoro oOMeHa. Ycia0Bus NPOTEKaHUs peakUMid HOHHOro ooMeHa 10 KoHua. [losHble u
COKpAILlCHHBIC NOHHBIC YPABHEHUS PEAKUUNA. XMMUYECKHE CBOMCTBA KUCJIOT, OCHOBAHMM U COJIEU B CBETE
IpeJCTaBIeHUNH 00 3yeKTponuTudeckoil auccounanuu. Cpena pactBopa. KadecTBeHHbIE peakiMu Ha
KaTHOHBI M aHUOHBI: XJIOPUI-, OPOMHI-, MOAWM-, Cyidbdar-, KapOOHAT-, CHIMKAT-, (ochaT- aHUOHBI,
THAPOKCH/I-MOHBI, KAaTHOHBI aMMOHHMsI, MarHus, KajbllWs, aJFOMUHUsA, xeneza (2+) u (3+), meam (2+),
[IUHKA, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpaXx.

XUMHUECKUH  SKCIIEPUMEHT: O3HAKOMJIEHHME C  MOJENSAMH  KPUCTAUIMYECKHX  PELIETOK
HEOPTaHMYECKUX BEIIECTB — METaJNIOB M HeMETaJIoB (TpaduTa U anMasa), CIIOKHBIX BEHIECTB (XJIopuaa
HaTpus); MCCIEJOBAaHME 3aBUCHUMOCTH CKOPOCTHM XHUMHMUYECKOH pEeakUuMu OT BO3JAEHCTBHS pa3IMUHBIX
(aKTOpOB; HCCIETOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA AUCCOLHMAUHN KHCIOT,
1ieno4ei 1 coseil (BO3MOXKHO UCIIOJIb30BaHUE BUJEOMATEPUAIIOB); IPOBEJEHUE OIBITOB, MILTFOCTPUPYIOILUX
NPU3HAKU TPOTEKaHHWsS peaknuii MOHHOrO oOMeHa (0Opa3oBaHME OCA/KAa, BBIIEIEHHE ra3a, 0Opa3oBaHHE
BOJIbl); OINbBITOB, WJUIIOCTPUPYIOLIUX IPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropenue,
peaKkIMy  pa3loKEHUs, COCNMHEHMs); pACIO3HABAHWE HEOPraHMYECKHUX BEHIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI; PEIIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1au.

HemeTaJuibl U UX COeTHHEHUS

OOmast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEpPHbIE CTCICHU
okucnenus. CTpoeHue u (U3NIecKre CBOMCTBA MPOCTHIX BEUIECTB — IaJIOTEHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJjopa (B3auMoJICHCTBHE ¢ MeTallllaMH, HEMETAILIAaMH — BOJOPOJIOM U KUCIIOPOJIOM, WelouamiL).
XnopoBonopon. CoisiHasi KHCIOTa, XUMUYECKHUE CBOWCTBA, NOayyYeHue, TIPUMEHEHUe. /lelicmeue xaopa u
X7I0P0BOO0OPOOA HA OpeaHU3M yelogeka. BaxKHeHIe XIOpUIbl M UX HAXO0XKICHHUE B TIPUPOJIC.

OO6mias xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOCHHSI aTOMOB KHUCIOpOJa U
cepbl. XapaKTepHbIC CTCTICHU OKUCIICHUSI.

CrpoeHrie ¥ (QHU3MUECKUE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEPbl. AJUIOTPOIIHBIC
MOTUGUKAIIMH KUCIOPOJa M Cepbl. XMMHUYECKHE CBOMCTBA Cepbl (B3aUMOJCHCTBUE C HEeMEMANLIAMU —
BOJIOPOJIOM U KHCJIOPOAOM, METAUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBosiopoi: CTpoeHue, (pHU3MUECKHe M XUMHUYECKHE CBONCTBA (KHMCIOTHBIE M BOCCTAaHOBUTEIbHBIE
cBoiicTBa). OKCcHIIBI Cepbl KaK MPEICTaBUTENIM KHUCIOTHBIX OKCHIOB. CepHas Kuciora: (pusnyeckue u
XUMHYecKHe cBoicTBa (o0mue u crnenuduueckue). Conu cepHOW KHMCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. CepHUCTAs KUCIOTA. Xumuueckue peakyuu, iexcauue 8 0CHo8e NPOMbIULIEHHO20 CnOcoda
noaydenus cepHou kuciomul. HaxoxneHne cepel U €€ coennHeHui B npupone. [Ipumenenue cepel u ee
COeMHEHUH B OBITY W B TPOMBIIUIEHHOCTH. Xumuueckoe 3acps3HeHue OKpyxcarowel cpeobvl
CcOoeOuHeHUAMU cepbl  (KUCTIOmHble 00XCOU, 3a2psA3HeHue 8030YXa U B000EM08), Cnocodvl e2o0
npeoomepauenus.

OOmast xapakTtepucTuka 37eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTpPOSHHMs aTOMOB a30Ta u
dbocdopa, xapakTepHbI€ CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B NpuUpoje, (pU3MUECKHe M XUMHUYECKHe CBOWCTBa (B3auMoJeicTBue ¢
MeTaJulaMHd ¥ HEeMeTaUIaMH - KHCIOPOAOM M Bonoponom). KpyroBopor azora B mpupone. AMMHAK:
¢u3nyeckre 1 XMMHYECKHE CBOMCTBA (OKMCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOI'O PacTBOPA), noayueHue u
npuMeHerne. ComM  aMMOHHWS: COCTaB, (HU3WUECKHE W XHMHUYECKHE CBOWCTBA (pa3lloKEHHE,
B3aMMOJICHCTBHE €O IlEJI04YaMu), NMpuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI aMMOHHUSA. A30THas
KHCIIOTa, €€ (U3MYecKue M XHUMHUYeckue cBoicTBa (oOuime u creuuduyeckue), nonyyenue. Hutpats
(pa3noxenue). AszoTucras KucioTa. lcmonb3oBaHWe HHUTPAaToB M COJEH aMMOHHS B KadyecTBE
MUHEPAIBHBIX YAOOpEHUH. Xumuueckoe 3acpsazmeHue oKpyscaioujeli cpeobl COeOUHEHUsMU a30mda
(Kuciomusvie 00#cOU, 3a2psa3HeHue 8030yxXd, No48bl U 6000EMO8).

®dochop, arromponuvie moougukayuu Gocgopa, GHUNIECKHUE W XHUMHUYECKHE CBOWMCTBA
(B3aMMOJEUCTBUE C METAJJIaMU, HEMETAJUIAMHU, KOHYCHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCTOMAMU).
Oxcupn docdopa (V), oprodochopHas kuciora: (QuU3MUECKHE U XMMUYECKUE CBOMCTBA, HOIyueHUe.
Ionamue o munepanvbHuix y0obpenusx: Humpamsl u Gocghamol. [lonamue o KOMNIEKCHLIX YOOOPEHUSX.
O6bmas xapakrepuctuka 31eMeHToB [VA-rpymnmnbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB YIJIepoia U KpEeMHHUSL.



BaneHTHOCT, M XapakTepHbIE CTENEHW OKHCIEHHUS aTOMOB YIliepoJa W KpeMHus. PacmpocTpaHeHue
yriepoja B MPUPOJIE, XapaKTEPHBIC CTETIEHN OKHUCIICHUSI.

VYrnepon, amioTponHbsie Mogupukanuu (rpadur, aiMas), GU3NYECKUE W XMUMHUYECKHUE CBOWMCTBA
MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C METAIAMH, HEMETAUIAMH, KOHYECHMPUPOBAHHLIMU A30MHOU U
cepnuoti kucromamu). Ancopouus. Kpyrosopot yrinepoaa B npupoe. Okcuasl yriaepoaa, ux (Gusndeckue u
XMMHAYECKHE CBOWMCTBA, TMOJYYCHUE W MPUMCHEHHUE, JCHCTBHE HA OPraHW3M YENOBEKa. JKOI02UYECKUE
npobnemvl, ceéazaHHvle ¢ okcudom yenepooa(lV); eunomesa 2n00anIbHO20 NOMENIEHUS KIUMAMA,
napHuxosvlil 3¢hghexm. YToiabHas KUCIOTA U e€ CONH, UX (PU3NYECKUE U XUMUYCCKHE CBOICTBA, NOTYYeHUe
u npumenenue. KadecTBeHHass peakuuss Ha KapOoHar-umoHbl. Mcmomb3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO035HCTBE.

OO6ume mpencraBneHuss 00 OCOOEGHHOCTSX COCTaBa M CTPOCHUS OPraHUYECKUX COCTUHEHUH
yriaepoga (Ha MpUMepe MeTaHa, ITHJICHA, 3TaHOJa, YKCYCHOH KHUCIOTHL. Mx cocmas u Xumuueckoe
cmpoenue. Knaccugpurkayus opeanuueckux eeujecms. lloHsATHE O OMOJOTMYECKH BA)KHBIX BEIIECTBAX:
XKupax, OenKax, yriaeBoJax — M UX POJH B )KU3HU 4YeJoBeKa. MamepuaibHoe eOuHCmEo OpeaHuyecKux u
HEeOp2aHuyecKux cOeOuHeHu.

KpemHuii, ero ¢pusndeckue 1 XUMUYECKHE CBOWCTBA (Ha MPUMEPE B3aMMOICHUCTBUS C METAJNIAMH U
HEeMeTaJuIaMH), noayuenue u npuMmenenune. Coedunenus Kpemuus 6 npupooe. Odbwue npedcmasieHus 0o
oxcude kpemuus(lV) u kpemuuesou kucirome. Cunuxkamsl, ghusuueckue u xumuyecKkue c60UCMad, NoryyeHue
U npumeHenue 8 ObIMY, NPOMBIULIEHHOCMU (8 MEOUYUHCKOU, INEeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvuvie mamepuanvl: Kepamuxa, CMeKio, yemeHm, OemoH, JHcere300emoH.
IIpobnemul 6e30naACHO20 UCNONBL3OBANUA CMPOUMENILHBIX MAMEPUATO8 8 NOBCEOHEEHOU HCUSHU.

XUMHUYECKUN DKCIEPUMEHT: W3Y4YCHHE O00pa3lloB HEOPTaHUYECKHUX BEIECTB, CBOHCTB COJISTHOM
KHCIIOTBI; TIPOBEJACHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI H HAOIIOJIEHWE TPU3HAKOB HUX
MPOTEKAHMUSI, OIBITHI, OTPaKAONIKEe (GU3NUCCKHEC M XUMUYECKHE CBOWMCTBA TaJIOTCHOB U UX COCIUHCHUU
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3lamMu XJIOPHAOB (TaJOTeHHUIOB);
O3HAKOMJICHHE C 00pasliaMu cepbl U €€ COCAMHCHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATCPHAIIOB);
HaOroZieHne Tporecca OOyIIMBaHUSA caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI;
U3YyYCHUE XMMUYECKHX CBOMCTB Pa30aBIEHHON CEPHOI KUCIOTHI, IPOBEICHHE KAaYeCTBEHHOW PEaKIuy Ha
cynbdar-uoH W HaOIIOJCHHWE TpU3HAKa €€ MPOTeKaHWs; O3HAKOMJICHHWE C (PU3MYECKUMHU CBOWCTBAMHU
a3ora, ocopa U ux coeMHEHUH (BOZMOXKHO UCIIOIH30BAHNUE BUJCOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX ymoOpeHU#; MOTydyeHHEe aMMHaKa M H3Y4eHHE €ro CBOWCTB; MPOBEIACHUE KAaueCTBEHHBIX
peakuuii Ha WOH aMMOHHS W (ocharT-uOH M W3ydeHHE MPU3HAKOB HMX MPOTEKAHUS, B3aHMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOH KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BAHHE BHIEOMATEPHAJIOB);
U3YYCHHE MOJIeNell KpPUCTANIMYECKUX PeIEToOK anMasa, rpaduTa; O3HAKOMIIEHHE C TPOIECCOM
aJIcopOIMy pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTa3a; MOJYICHHE
YIIEKUCIIOTO Ta3a M H3Y4YeHHE ero CBOWCTB; MPOBEIEHHE KAa4eCTBEHHBIX peakluil Ha kKapOoHAT- U
CWJIMKAT-HOHBl W M3yYEHHE MPHU3HAKOB HMX IPOTECKAHWS; O3HAKOMJICHHE C TPOAYKIUECH CHIIMKATHOU
MPOMBINIJIEHHOCTH; pEelIeHHe JKCIEPUMEHTANbHBIX 3aJau Mo Teme «BakHeillne HeMeTamibl U UX
COCIMHEHUSY.

MeTtajliibl M X COCAUHEHUS

OO6mast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUMU UX IOJIOXKEHUS B
Ilepuonnueckoii cucreme xumuueckux snemeHToB J[. . MenneneeBa u crpoenus aromoB. CTpoeHHE
MeTaJI0B. Metaimmnueckasl CBsi3b M METAJIMYECKAs] KPUCTALUINYECKas PEIMIETKA. DIEKTPOXUMUYECKHUI
psAn HanpspKeHUM MeTaioB. DPU3NYECKHE M XMMHUUYECKHE CBOMCTBA METAUIOB (B3aMMOJEHCTBHE C
KHCIIOPOJOM, BOAOW, Kuciotamu). ObOwue cnocodvl nonyuyenus memannog. llonamue o kopposuu
Memanios, OCHOBHble Cnocobvl 3awumsl ux om kopposuu. Cnaasvl (cmanb, 4yeyH, OWOPANOMUHUL,
OpOH3a) U Ux npumeneHue 8 ObIMY U NPOMBIULLEHHOCTU.

[I{erounble MeTaIbl: TOJIOKEHUE B Ilepuonnueckol cucTteMe XUMHUYECKHX diaeMeHToB [ H.
MenpeneeBa; crpoenune aromoB. Haxoxzaenue B npupozae. dusnueckue U XMMHUECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanust). OKCUABI U THAPOKCUIBI HATpHs U Kanus. [[puMeHeHne meaoYHbIX METAIIIIOB U
WX COEUHEHMII.

[[{erouHO3EMENBbHBIE METAJUIBI MarHui WM KalnbLMW: ToyokeHue B llepuogmyeckont cucreme
xuMH4YecKux 31eMeHToB Jl. 1. MenaeneeBa; cTpoeHre UX aTOMOB; Hax0XAeHUE B mpupojie. Pusnyeckue u



XUMHUYECKHE CBOMCTBA MAarHus U Kayblivs. BaxHeimue coequHeHus Kaublus (OKCU, TUAPOKCUII, COJIN).
Kécmrxocmub 600b1 u cnocobwl e€ ycmpaHnenus.

AmoMuHuii: nonoxxenue B Ilepuoauueckoit cucteme xumudeckux anemeHtoB Jl. V1. Menneneesa;
CTpOCHHE aToMa; HaxO0KJeHHe B npupoje. Puznueckue 1 XUMUYECKUE CBOWCTBA AIIOMUHUS. AM(OTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nonoxenune B Ilepmonnueckoin cucreMe xumuyeckux snemeHtoB [I. M. Menpeneesa;
CTPOEHHUE aTOMa; HaxoJieHue B mpupoje. dusnveckne U XuMHUYECKHE CBOMCTBA Kelie3a (B3auMOICCTBUE
C MeTaJllaMH, KUCIOTaMH M cojsiMu). Okcuubl, ruapokcuasl u conu skeneza(ll) u xemesza(Ill): cocras,
CBOWCTBA U noayueHue.

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3laMi METaJJIOB M CIUIaBOB, UX (PU3MUYECKUMU
CBOMCTBaMHU; U3yUEHHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BAaHUE BUEOMATEPHUAIIOB),
O0COOCHHOCTEH B3aMMOACWCTBHUS OKCHJA Kallblid M HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); HCCJIECIOBAHUE CBOMCTB >KECTKOW BOJBI; MPOIECCAa TOPEHMs XKejie3a B KHUCIOPOJIE
(BO3MOKHO MCHOJB30BaHUE BUEOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHNUS KAUECTBEHHBIX PEaKIMii Ha MOHBI
(MarHusi, Kanplus, amoMmunus, uHKA, xkene3a(ll) u xenesa(lll), menu(Il)); HaOmromeHUe W OMHUCAHHE
MPOLIECCOB OKpPALIMBAaHUS IJJAMEHH HOHAMHU HATpHsl, Kalius M KajblUs (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB); UCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHJA AIFOMUHUS U TUIPOKCHUIA IWHKA;
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

Xumus u okpyxycarowan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 NOBCEOHEBHOU IHCUSHU YeN08eKd.
Xumus u 300posve. bezonacnoe ucnonvzosanue eeujecms u xumuyeckux peakyuu 6 ovimy. Ilepsas nomouys
npu  Xumudeckux oogcozax u ompasnenusx. OCHO8bI 3K0I02UYECKOU epamMomuHocmu. Xumuueckoe
3aepsa3HeHue oKpydcarouell cpedvl (npedenvHas oonycmumas KoHyewmpayusi eewecme — I1/J[K). Ponv
XUMUU 8 peuleHUU IKOJI02UHeCKUX NpodieM.

Ilpupoounsie ucmounuxu yeneeo0opooos (y2oib, NPUPOOHbIL 2a3, He@dmbv), NPOOYKMbL UX
nepepabomxu, ux poisb 8 66imy U NPOMbIULIEHHOCU.

Xumuueckuil 3KCnepumMeHm: u3yueHue o0pasyos mamepuanos (Cmeknio, Cniagbl Memaiios,
noauMepHvle Mamepuansl).

Me:xnpeamernbie CBA3H

Peanuzanus MEXIpeIMETHBIX CBA3eH MPH M3YYEHUH XMMHUU B 9 Kjacce OCYIIECTBIISETCS depe3
WCTIOJIh30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSATHH, SBISIOMINXCS CUCTEMHBIMA
JUIsL OTAETBHBIX MTPEIMETOB €CTECTBEHHO-HAyYHOI'O IIHKIIA.

OO0me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIA (DakT, THIIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CHHTES,
KJaccu(uKkanus, NMepuoOAUYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, H3MEPEHHUE, MOJIEINb,
SIBJICHHE, TTAPHUKOBBIN AP (EKT, TEXHOIOTHUS, MaTEPUAITBI.

dusmka: Matepus, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOIIbI, PaJlMOAKTUBHOCTS,
MOJIEKYyJIa, DJIEKTPHUECKUH 3apsa, TPOBOJHHUKH, MOJYIPOBOTHUKH, IHIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperarHoe COCTOSHUE BELIeCTBA, Tra3, pacTBOp, PacTBOPUMOCTbD,
KpUCTANINYECKas PEeNIéTKa, CIUIaBbl, (DU3MUYECKUE BEIMYUHBI, CIMHUIBI W3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, ITaHETHI, 3BE3/1b1, CONHIIE.

buonorust:  ¢orocunTes, aAbixaHue, Ouocdepa, dKocucTeMa, MHUHEpaJIbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJABI, IMOJE3HbIE HCKOIMAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

BbinosiHeHHe paKkTHYeCKUX padoT

[Tpu mpoBeneHUN NMpakTUYecKol padOThl KaXkIblil ee 3Tam BhIMoNHseTcs oOyuatomumucs ¢ 3I1P
BMECTE C YUYHUTEJIEM U MOJ ero pykoBoJAcTBOM. Ha mocke 00s3aTenbHO BBIBEIIMBAIOTCS MpaBUiia TEXHUKU
0€30MacHOCTH, COOTBETCTBYIOIIME JaHHOMY BHJy pPaOOThI, JaeTcsl IpaBHJbHAs 3amuch (GopMyl u
yKa3bIBaeTCs LeNb MpoBeAeHUs padboThl. [Ipy He0OX0MMOCTH JaeTcs BU3yadbHBIM aJTOPUTM BBIITOJIHEHUS
3ajaHud. DTO CIIOCOOCTBYET OCO3HAHHIO OOYYAIOIIMMHUCS BBINOJHAEMBIX JCHCTBUM M IOJy4E€HHOTO
pesyJbTara.



KoHTpo/1bHO-N3MepHUTe/IbHbIe MATEePHAJIBI 110 XUMHH

Jis  opraHmzanuM TMPOBEPKH, YydeTa M KOHTPOJIS 3HAHUU OO0y4alomuxcs MO MpeaMeTy
IPEAYCMOTPEHBI KOHTPOJBHBIE PaOOTHI, CAMOCTOATENFHBIC PAOOTHI, 3auYeThl, NMPAKTUYECKUE PaOOTHI,
tectupoBanue. OJHUM W3 METOAOB KOHTPOJIS pe3yiabTaToB oOyueHus oOyuarommxcsi ¢ 3IIP sBusercs
METOJ  HOJHMBAapUAaTHBHOTO  OKCIPECC-TECTHPOBAHHS €  KOHCTPyHpPYeMbIMH  OTBeTaMu. Ero
OTIIMYUTEIbHBIMU YEPTaMH SIBISIOTCS ONEPATUBHOCTH, BBICOKAs CTENEHb WHAWBUIYAIN3ALUU 3HAHHA,
CPaBHUTEIIFHO MaJble 3aTPaThl BpDEMEHH U TPY/a Ha IPOBEPKY OTBETOB O0YYAFOIIMXCS.

Hns oOyuaromuxcst ¢ 3[IP Bo3MOkHO n3MeHeHHE (HOPMYIMPOBKH 33JaHUN HA «IIOIIATOBYIOY,
amanTanys — OpeaIaraeMoro  OOydaroImieMycsi TECTOBOTO  (KOHTPOJBHO-OIICHOYHOIO) Marepuala:
WCTOJIb30BAHNE YCTHBIX M MHUCHMEHHBIX HMHCTPYKIMHA, YIPOLIEHHE IJIMHHBIX CIOXHBIX (POPMYIHPOBOK
MHCTPYKIMH, pEIICHNE C ONOPOH Ha aJrOpUTM, 00pa3el, NCIOIb30BaHNE CIIPABOYHON HH(POPMAIHH.

INIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA «XUMUA» HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHMA

B uenom pesynbTarel ocBoeHus oOyyaromumucs ¢ 3[IP ydeOnoro mpeamera «XuMHs JOTKHBI
COBIAJATh C pe3yJibTaTaMu pabovei mporpaMMbl OCHOBHOTO 0011ero oOpa3zoBanus. Hanbonee 3HaunMbIMu
SIBJISIFOTCSL:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIHSI K OOYUCHHIO ¥ [IeJICHAPABICHHON TTO3HABATEIILHOM JIeITeILHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OMBITA, HAOIIOCHHH 32 XUMUYECKIMH SKCIIEPUMEHTAMH;

OpUEHTAIMSl Ha TpaBWIa WHIUBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MAaCHOTO TOBEACHUS MpH
B3aUMOJICHCTBUHU C XMMUYECKMMHU BEILIECTBAMU U COEUHEHUSIMH;

IIPAKTUYECKOE M3yueHue Mpodeccuil MW TpyAa pasIMyHOrO pojia, B TOM UHCIE Ha OCHOBE
MPUMEHEHUS N3Y4aeMOr0 IPEeIMETHOr0 3HaHUA (HampuMep, 1a00paHT XUMUYECKOTO aHaTN3a);

YBa)XEHUE K TPYAY U pe3yJbTaTaM TPYI0BOH ACSATEIHHOCTH;

TOTOBHOCTb K OCO3HAHHOMY MOCTPOCHUIO JTalbHEHIIeH HHANBUAYATbHON TPaeKTOpUU 00pa30BaHuUs
Ha OCHOBE OPHUEHTHUPOBKU B MHpe Tpodeccuil U mpo(eCCHOHATBHBIX MPEANOUYTCHUM, YBaXUTEIHHOTO
OTHOLLIEHUS K TPYLY;

OCO3HAaHHE CBOETO TMOBEJEHUS C TOYKU 3PEHMSI OMACHOCTH WJIM OE30MaCHOCTH JUIsl ceOsl WM JJis
OKPY’KaIOIIHX;

OCHOBBI DKOJIOTHYECKON KYJIBTYpbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBIIICHHSI, MPUOOPETEHHE OMBbITa SKOJIOTHYECKH OPHEHTUPOBAHHON MPAKTHYECKOW IEATENbHOCTH B
KU3HEHHBIX CUTYaIIUsIX;

OCO3HaHHUE MOCJEICTBUIN U HEMPUITHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aIKOTOJIsl, HAPKOTHUKOB,
KypeHus) ¥ MHBIX (OpM Bpena uisi PU3MUEeCKOTo U IICUXUYECKOTO 3/I0POBBS;

MPUHITHE PEIICHU B KU3HEHHOW CHUTYyallUd Ha OCHOBE MEPEeHOca MOJYyYEHHBIX B XO7e O0ydeHHs
3HaHUH B aKTYaJIbHYIO CUTYaIIUIO, BOCTIONHATH NeQUIUT HHGOPMAIIIH;

TOTOBHOCTh OTOMpaTh M HCIONB30BaTh HYXKHYIO HH()OpPMAIMIO B COOTBETCTBUU C KOHTEKCTOM
YKW3HEHHOW CUTYaIIUH.

METANPEIMETHBIE PE3YJIBTATHI

Osnadenue ynugepcanibHoIMu y4eOHbIMU NOZHABAMENbHBIMU 0CUCHBUAMU:

BBISIBIISITH TIPUYMHBI U CIICIICTBHSI TPOCTHIX XUMHUYECKHX SIBICHUH;

OCYILECTBIISITh CPAaBHEHHE, KIACCU(PHUKAIMIO XUMUYECKHX BEIIECTB 0 33/JlaHHBIM OCHOBAHUSM M
KPUTEPHSIM JUIS YKa3aHHBIX JIOTHYECKUX OTEepPaIlHii;

CTPOUTH JIOTUYECKOE CYXKICHUE IOCIIe MPeBapUTEIbHOIO aHAIN3a, BKIIOYAIOIIEe YCTaHOBJIEHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3EH;

BBISBJISITH Ie(DUIINTHI HH(OPMAIIUHU, TaHHBIX, HEOOXOAUMBIX ISl pEIICHUs TOCTaBICHHOW 3a/1a4H;

peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYToi (TabyuIly B TEKCT U Ip.);

CO3/1aBaTh, NMPUMEHATh M MPE0OpPa3OBBIBATH 3HAKW M CHUMBOJBI, MOJAEIH M CXEMbI JUIsl peIIeHUs



y4eOHBIX U MO3HABATEIHHBIX 3324 C IIOMOIIBIO MEarora;

C TIOMOINIBIO Tearora TMPOBOJAWTh XHMHYECKHUH OMNBIT, HECIOXHBIA OSKCIEPUMEHT, IS
YCTaHOBJICHUSI OCOOCHHOCTEH OOBEKTa H3ydYeHUs, NMPUYUHHO-CICACTBEHHBIX CBS3€H M 3aBUCUMOCTEU
00BEKTOB MEXTy COOOiA;

C TIOMONIbIO TIEAarora WM CaMOCTOATEIbHO (OopMynHpoBaTh O00OOIIEHUS W BBIBOJBI IO
pe3yibTaTaM IPOBEICHHOTO HAOIIOICHUS, OTIBITA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE XUMUYECKUX MPOLIECCOB U UX MOCIEACTBUS;

HUCKaTh WJIM OTOMpPaTh MH(POPMAIMIO WM JIaHHBIE W3 HCTOYHUKOB C YYE€TOM MPEIIOKCHHOU
y4eOHOM 3a/1a4M U 33/IaHHBIX KPUTEPHUEB.

Osnaoenue yHuGepcaibHbIMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

OpPraHW30BBIBaTh y4eOHOE B3aMMOJICHCTBUE B Tpymre (OMpeneisaTh OOIIHe IIeNH, paclpeeliiaTh
POJIH, TOTOBAPUBATHCS JIPYT C IPYTOM U T. 11.).

C TOMOIIBIO TM€Jarora WM CaMOCTOSITEIbHO COCTAaBJISATh YCTHBbIE M THUCHMEHHBIE TEKCTHI C
HCIIOJIb30BAaHUEM WJLTIOCTPATUBHBIX MAaTEPUAJIOB JIJIs BRICTYIUICHHUS TIEPE]] Ay IMTOPHUEH;

OpPraHHW30BBIBATh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO [EATEIBHOCTh C YyYUTEIEM |
CBEpPCTHUKAMH; pabOTaTh HMHAMBUAYAJIbHO W B TPYIIE: HAXOIWTh OOIIee pEIICeHHEe M pa3peliarh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIUN U y4eTa HHTEPECOB; (OPMYIHPOBATh, apTyMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE;

OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT, IPUHUMATE U Pa3/IesITh OTBETCTBCHHOCTh
Y TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHHUIO OTYETA MEepe/l TPYMIIOH.

Osnadenue yHugepcaibHoIMU Y4eOHbIMU PECYIAMUBHBIMU OCUCHBUAMU:

oOHapyXuBaTh U (POpPMyIHPOBATH Y4EOHYIO TPOOIIEMY, ONPEENIATh Leb YUeOHOM NesTeIbHOCTH,

BIIQJICTh OCHOBAaMHM CaMOKOHTpPOJI, CAMOOLICHKH, TPUHSITHS pEHICHUH ¢  OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpA B y4eOHOH U MO3HABATEIHLHON JESTEbHOCTH;

COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMU DE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJIL CBOECH
JESITEeIbHOCTH B TIPOLECCe JOCTHIKEHUS pe3ylibTaTa, OINPeAeNsTh CHOCOObl NEHCTBHII B pamKax
MPEIJIOKEHHBIX  YCIIOBUH ©  TpeOOBaHWM, KOPPEKTUPOBATH CBOW JCHCTBUS B COOTBETCTBHU C
M3MEHSIOIIENCS CUTYaluen;

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IJIaH €€ U3MEHEHNS,

MPeBUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPU pPellIeHUU y4eOHOH 3a1auu;

MOHUMATh TPUYHHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpPeOyeMbId pe3yibTaT esATEeIbHOCTH,
OTIpeIETISATH TO3UTUBHBIC U3MEHEHUS U HallpaBJIeHUs, TpeOyrolne AanbHeiIend padboTsl;

OCO3HAHHO OTHOCHUTKCS K IPYrOMY YEJIOBEKY, €r0 MHEHUIO.

HNPEAMETHBIE PE3YJIbTATHI

B coctaBe mpeaIMeTHBIX pe3ylbTaToOB MO OCBOSHUIO 00s3aTENBHOTO COAEPIKAHUS, YCTAHOBICHHOTO
JTaHHOM paboueld TPOrpamMMoOM, BBIACIAIOT: HAy4yHbIE 3HAHWSA, YMEHHUS H CIOCOOBI JICUCTBUH,
crenuduieckue uis yueOHOro mpeaMera «XuMUs», BUIBI JESITEbHOCTH MO MOJIYYSHUIO HOBOTO 3HAHMS,
€ro MHTEPIpPETAINH, MPe0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHUSIX:

. MPEJCTABICHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTU SIBJICHUU MPUPOJBI, ITOHUMaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS,
KOMITOHEHTa OOIIEH KyJIbTypbl U TPAKTUYECKON NEATETHHOCTH YEeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO
o011ecTBa; MOHUMaHNE MECTa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

. BJIAJICHUE OCHOBaMH MOHATHUMHOTO anmapata M CHUMBOJWYECKOTO S3bIKa XUMHUHU IS
cocTaBiieHHS (OPMYJT HEOPTaHWYECKUX BEIIECTB, YPaBHEHUN XHMHYECKHUX peakiuii (¢ omopoil Ha
QITOPUTM Yy4eOHBIX JEHCTBUI); BiageHHe ocHoBamMH xuMudeckoid HomeHknarypel (IUPAC w
TPUBUAIBHON) U YMEHHE HCIOJB30BaTh €€ JJis penieHHs] y4yeOHO-TO3HABATENbHBIX 33Jad C MOMOIIbIO
YUUTENS, YMEHUE UCTIOIb30BaTh MOJIETH ISl OOBSICHEHHS] CTPOCHUS aTOMOB M MOJIEKYJ TIO aJTOpPUTMY C
OMOpOI Ha ONIPEAEIICHHUS;

. MPEJCTABICHUE O CUCTEME XUMMUUYECKUX 3HAHUW U YMEHHE C MIOMOILIBIO YUUTEIS TPUMEHSTh
CUCTEMY XMMHUYECKUX 3HAHWM 11 YCTAHOBJIEHUS B3aWMOCBSI3EH MEXIAY W3YYEHHBIM MATEpPHATIOM U MPHU
MOJIyUEHUH HOBBIX 3HAHWUW, a TakXKe B MPOIECCE BHIMONHEHUS YYEOHBIX 3aJaHWii W Tpu pabore C
HMCTOYHUKAMH XUMUYECKON WH(MOpPMAIUU, KOTOpast BKITIOYAET:

BAKHENIIME XUMHUYECKUE TOHITUSA: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJA, BELIECTBO, POCTOE U



CII0)KHOE€ BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh, OTHOCUTENIBHBIE AaTOMHasi M MOJIEKYJISIpHAs
MAacchl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAsl Macca, MOJIAPHBI 00BbEM, OKCHUJ, KHUCIOTa, OCHOBaHUE,
coJIb (CpenHsis), XUMUYECKasl PeaKkiysl, peakliMi COeAMHEHUS], pEaKLUU Pa3IokKEeHMs], peaKLUU 3aMEelEHUS,
peakuuu oOMeHa, TeroBor 3¢ (deKT peakiuu, 3K30- U SHIOTEPMHUECKHE PEaKIMH, pacTBOp, MaccoBas
7011 XUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH, MAaccoBasl J0Js U MPOLEHTHAsl KOHLEHTpalus BEIIECTBA B
pacTtBope, SApO aToma, SJIEKTPUUECKHUH CII0M aToMa, aTOMHas OopOHUTalb, pajlyC aTOMa, BaJIEHTHOCTb,
CTENEHb OKHUCIIEHUS, XMMUUYECKas CBSI3b, AIEKTPOOTPULIATENbHOCTD, MOJISIPHAS U HEMOJISPHAs. KOBAJIEHTHAs
CBSI3b, HWOHHAsl CBsI3b, MeETa/NIMYecKas CBS3b, KPUCTAUIMUECKas pelieTka (aroMHas, HOHHad,
MeTaJIJIN4€eCKasi, MOJIEKYJISIpHAs1), NOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HE DJIEKTPOJIUT, IEKTPOIUTUYECKAS
JUCCOLUAIUsl, PEaKlMd MOHHOTO OOMEHa, OKHCIUTENIbHO-BOCCTAHOBUTENbHbBIE PEAKIUU, OKUCIUTEIbh U
BOCCTAHOBUTENb, OKUCIIEHHE M BOCCTAaHOBJIEHUE, JJIEKTPOJIM3, XMMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTHMblE PEaKIMH, CKOPOCTh XUMHYECKOW peakIuH, KaTalu3aTrop, MpeleibHO JOIyCTHMAast
konuenrpauus (I11K), kopposust meTaiios, CIUIaBhl;

OCHOBOIIOJIATAIONIME 3aKOHbl XHMMHHU: 3aKOH coxXpaHeHusi wacchbl, llepuonuyeckuii 3aKoH
J1. 1. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOpUU XMMHH: AaTOMHO-MOJICKYJISIpHAsI TEOpHsS, TEOPHUS JIIEKTPOIUTHUECKON AMCCOIMAINM, a
TaK)K€ IPEJCTABICHUS O HAYYHbIX METO/1aX MO3HAHMSI, B TOM YHUCIIE€ HKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX
METOJIaX MCCIIeIOBAHUS BEIIECTB U U3YUYCHUS XUMHUECKUX PEaKIIHii;

o IIPE/ICTAaBICHUE O NEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB (paauyc
aToMa, DJJIEKTPOOTPHULATEIBHOCTD), IPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[Teproanueckoit cucreme (B MajbIX MEePHOJAX M TTABHBIX MOATPYINAX) U AJIEKTPOHHOTO CTPOCHUS aTOMa;
yMeHHE OOBSCHATH CBS3b IOJIOKEHUsT JdyieMeHTa B Ilepuonuyeckoil cucteMe C  4YHMCIOBBIMU
XapaKTePUCTHUKAMHU CTPOEHUS aTOMOB XHMMHMYECKHUX JJIEMEHTOB (COCTaB M 3apsl s1pa, oO0Ilee Yucio
AJIEKTPOHOB), PACIIPEIEICHUEM JIEKTPOHOB 110 SHEPreTUUECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOJIOB,
Kalusl ¥ KaJublusl; Kilaccu(pUIUPOBATh XMMHUECKUE DIIEMEHTBI C OMOPOW Ha ompesesieHus (U3NYEcCKOro
CMBICIIa ITU(PPOBBIX JAHHBIX MEPUOHUECKON TaOIHIIbI,

o yMEHHE KJIacCU(PHUIMPOBATh XHUMHUYECKHE OJEMEHTHI, HEOpPraHUYECKHUE BEIeCTBA U
XUMHUYECKHUE PEAKIMU C OMOPON HA CXEMBI; ONPEENSITh BAJICHTHOCTh U CTENEHb OKHCIIEHUS XMMHUYECKUX
AJIEMEHTOB, BUJ XUMHUYECKOW CBSI3W W TUN KPUCTAJUIMUECKOH CTPYKTYpPHI B COCAMHEHMSX, 3apsij HOHA,
XapakTep cpeiibl B BOAHBIX PAaCTBOpPAX BEIIECTB (KUCJIOT, OCHOBaHMIi), OKHCIUTENb U BOCCTAHOBUTEIND 110
JITOPUTMY YUEOHBIX ACHUCTBUI;

o YMEHHE XapaKTepHu30BaTb C ONOPOH Ha cxeMmy (U3MUecCKHMe M XHMHUYECKHE CBOMCTBa
MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas, KpeMHHUU, a30T, ¢ocdop, cepa, XJop,
HATpU, KaNuid, MarHui, KaabIuii, aTFOMUHHM, jKeTIe30) U CIOXKHBIX BEIIECTB, B TOM YHCIE WX BOIHBIX
pacTBOpoB (BoJla, aMMHUaK, XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUJIBI M THApOoKcH bl MeTaioB | - [IA rpynm,
amomunus, meau (I11), nunka, xenesa (II u III), oxcuasr yraepoma (II u IV), kpemuus (IV), azora u
docdopa (III u V), ceper (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THasi, QocdopHas, yroibHasi,
KpEMHHEBasi KHCIIOTa M HMX COJM); ONKCBHIBATH C OMOPOM Ha IJJaH M KIIOYEBBIE CJIOBA; YMEHHE
MIPOrHO3UPOBATh U XapaKTEpPU30BaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS IOCIe
MPEABAPUTENIBHOTO aHANM3a MOJ PYKOBOACTBOM MEAArora, NpUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTh MPOTEKAaHUS XUMUYECKUX IMPEBPALICHUN B pa3IMYHbIX YCIOBHSX, BIMSHHUE
BELIECTB U XUMUYECKHX IIPOLECCOB HA OPTaHU3M UYEJIOBEKA U OKPYXKAIOIIYIO IPUPOAHYIO CPENY;

. YMEHHE COCTaBJIATH M0 00pa3ily, CXeMe, AITOPUTMY Y4E€OHBIX ACHCTBUI MOJIEKYISIPHBIE U
VMOHHBIE YpaBHEHMsI peakiuuii (B TOM 4YHCI€ peakuuil HMOHHOro oOMeHa M  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHii), WUTIOCTPUPYIOIINX XMMHUYECKHE CBOWMCTBA W3YUEHHBIX KJIaccCOB / rpym
HEOpPraHMYECKUX BEIIECTB, a TAK)KE MOJITBEPXKIAIOIIUX TeHETUUECKYIO B3aUMOCBSI3b MEXAY HUMU;

. YMEHUE BBIUHMCIATh OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOIO JJIEMEHTAa B COEIMHEHUH, MAacCOBYIO [OJIIO BEIIECTBA B PacTBOPE,
KOJMYECTBO BEIIECTBA U €ro Maccy, 00bEM razoB ¢ OHopoil Ha obmue (HOpMyINbl; YMEHHE MPOBOJIUTH
pacueTsl MO ypaBHEHUSM XHUMHYECKHX PEAKIMi M HaXOJIUTh KOJUYECTBO BEIIECTBA, O0BEM H Maccy
pEeareHToB WX MPOAYKTOB PEAKIIMH C OMOPOM Ha 00pasell, aIrOpUTM yueOHBIX JeHCTBUIA;

. BJaJICHME OCHOBHBIMH METOJaMH HAay4YHOTo T[O3HaHHs (HaOIIoAeHue, W3MEpEeHHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE) MPU M3YYEHUHU BEILECTB U XUMHYECKUX SIBJICHUN C OMOPOIl Ha alrOpUTM



yueOHBIX JeHCTBUI; yMeHHEe cOPMYIMPOBATH MPOOIEMY U MPEUIOKUTH MYyTH €€ PELICHUs C MOMOIIbIO
neiarora; 3HaHHE OCHOB 0€30MacHOW padOThl C XMMHYECKHMMH BEIIECTBAMH, XHMHYECKOH MOCYIOW M
1a0opaTOpHBIM 000PYI0OBaHUEM;

o HAIMYHE TIPAKTUYECKUX HABBIKOB IUIAHHUPOBAHUS M  OCYHICCTBICHHS  CIICAYIONIMX
XUMHAYECKHX JKCIEPUMEHTOB IO PYKOBOJACTBOM YUUTENs C OOCYXICHHEM IulaHa paboThl WK
COCTaBJICHHEM TaOJIHIIBI:

U3y4eHHE U ONUCaHNe (PU3UIECKUX CBOMCTB BEIIECTB;

03HAaKOMJICHUE C (PU3MYECKHUMH U XUMHUECKUMHU SIBIICHUSIMU;

OTIBITHI, WUTIOCTPUPYIOIINE MPU3HAKY POTEKAHUS XUMHUUECKUX PEAKIIN;

U3y4eHHE CIIOCOOOB pa3IeiICHUs CMECEH;

MOJIy4EeHHE KUCIIOPOJIa ¥ U3YUYEHHUE €T0 CBOWCTB;

MOJIy9YeHUE BOJIOPOIa U U3YYCHHE €r0 CBOMCTB;

MOJIy4YEeHHE YTTIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;

MOJTyYCHHUE aMMHaKa U M3y4YECHUE €O CBOWCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEACIICHHON MacCOBOM /10JIel pPaCTBOPEHHOTO BEIIECTBA;

UCCIIC/IOBAaHHUE U OMTUCAHNE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KIaCCOB;

NpUMEHEHHE WHIUKATOPOB (JaKkMyca, MeETHJIOopamka H (eHoJ(TaaenHa) Juisd OIpeleIeHus
XapakTepa Cpeibl B pacTBOpax KHCJIOT H IICIIOYCH;

U3y4eHHE B3aUMOJCHCTBUS KHUCIOT C METaUIaMH, OKCHIAMH METaJJIOB, PAaCTBOPHUMBIMH H
HEPAaCTBOPUMBIMH OCHOBAaHHSIMHU, COJISIMU;

NOJIyYCHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOT'O METaJlIa IPYTUM U3 pacTBOpa COJIH;

UCCIIeIOBaHHE aM(POTEPHBIX CBOWCTB T'MAPOKCHIIOB ATFOMUHUS U IIMHKA;

pelIeHne SKCIepUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE KIJIaCChl HEOPTAaHUYECKUX COCTUHEHUI;

pelICHHE YKCIIEPUMEHTAIBHBIX 33124 110 TeMe «IJICKTPOIUTHYCCKAs TUCCOIIHALIUSY,

pelIeHne SKCIepUMEHTAIBHBIX 3aj1ad 10 TeMe «BaxxHele HeMeTaTbl U KX COSAUHEHUS;

pEIICHHE YKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BaXHEHIIIne MeTabl U KX COCAMHCHUS;

XUMHYECKHE YKCIIEPUMEHTBI, WILTIOCTPUPYIOIIUE MPU3HAKY MPOTEKAHUS PEaKIiii HOHHOTO 0OMeHa,

Ka4eCTBEHHBIC PEAKIMK Ha MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOpUA-, OpOMHII-,
noua-, cyabdar-, pocdar-, kapOOHAT-, CHITUKAT-aHUOHBI, TUAPOKCHI-HOHBI, KATHOHBI aMMOHWUSI, MarHus,
KaJbIusl, alFOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), HuHKA;

YMEHHUE TPEJICTABIISATh PE3yJIbTaThl SKCIIEPUMEHTa B ()OPME BHIBOOB, I0OKA3aTEIbCTB, TPAPUKOB U
TaOJIUI] U BBIABIATH SMIUPUUYECKHE 3aKOHOMEPHOCTH;

. BIIQJICHUE TpaBWJIaMH O€30MacHOrO OOpallleHusT C BEIIECTBAMH, HCIOJIb3YEeMbIMU B
MOBCEIHEBHOM KM3HM, a TAaK)Ke MPaBUJIAMM TOBEACHUS B IENAX COEpPEeKEHMs 3[J0POBbS M OKpYXKarolen
MPUPOJHON Cpellbl; TOHUMaHue Bpeaa (OMAaCHOCTH) BO3JEHCTBHS Ha KHBBIE OPTaHU3MBI OTPEIEIICHHBIX
BEIIECTB, a TAKXKE CIIOCOOOB YMEHBUICHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS; MOHUMaHHE
3HA4YeHUs )KUPOB, OEJIKOB, YIIIEBOIOB JUIsl OPTaHU3Ma YEI0BEKa;

o BJIQJICHNE OCHOBAaMHM XHMHYECKOH T'PaMOTHOCTH, BKJIIOYAIOMIEH yMEHHE MPaBHIHHO
UCMOJIb30BaTh W3yYEHHBIE BEIECTBA M MaTepHajbl (B TOM YHCIE, MUHEPAJIbHBIE YIOOpEHUs, METAIIbl U
CIUIaBBI, TPOJYKTHI TMEpepabOTKH MPHUPOTHBIX HCTOYHHUKOB YIIIEBOAOPOIOB (YIJIsi, MPHPOIHOTO Ta3a,
HepTH) B OBITY, CEIbCKOM XO3siiCTBE, Ha MPOM3BOJCTBE; YMEHHUE IMPHUBOJUTH HPUMEPHI MPABUIHLHOIO
WCTIOJIb30BAaHUS M3yYCHHBIX BEIIECTB U MaTEPHAJIOB;

o YMEHHE YCTaHABIMBATh CBA3H MEXKIY PeallbHO HAOIIO1aeMbIMI XUMUYECKUMHU SIBJICHUSMU U
nporeccaMu, MPOUCXOASIIMMHA B MaKpO- U MUKPOMHUpE, OOBSICHATH MPUYMHBI MHOTOOOpa3us BELIECTB;
YMEHHE HWHTETPHUPOBATH XWMHUYECKHE 3HAHHUS CO 3HAHWSMH JPYIHX YYEOHBIX NPEIMETOB C ITOMOIIBIO
Ne/1arora;

o npejcTaBieHne o0 cdepax NpoPecCUOHANBHON [eATENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTIIKCHHSX XUMHUYECKOW HAyKH; HaJM4We OIBITa
paboThI ¢ pa3IMYHBIMU UCTOYHUKAMU WH(OPMAILIMU TI0 XUMHUH (HAyYHO-TIOMYJISpHAsl TUTEpaTypa, CIOBapH,
CTIPAaBOYHHKH, HHTEPHET-PECYPCHI) C OTIOPOH Ha AITOPUTM: YMEHHE OOBEKTHBHO OIIEHUBATH HH(DOPMAIHIO
0 BEIIECTBaX, UX MPEBPALICHUAX U IPAKTUIECKOM IPUMEHEHUH.



TpeOGoBannsi K MNpPeAMETHBIM pe3yJabTaTaM OCBOEHUSI Y4eOHOro mnpeamera «XuMHA»,
pacnpeeeHHbIe 110 T0AaM 00y4eHu st

PesynbraTel mo rogam (GpopMymupyroTCs 0 NPUHLIUIY 100aBICHHUS HOBBIX PE3YJIbTAaTOB OT roja K
rojly, y»K€ Ha3BaHHbIC B MNpPEABIAYIIUX rofax MO3ULMHU, KaK IPaBUJIO, JOCIOBHO HE IOBTOPSIOTCS, HO
YUUTBIBAOTCS (PE3yJIbTAaThl 0UEPEAHOIO TO/la 110 YMOJIYAHHUIO BKJIIOYAIOT PE3YJIbTaThl IPEABIIYIIUX JIET).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATHM: aTOM, MOJIEKYJd, XUMUYECKHHM D3JIEMEHT,
IIPOCTOE  BEILECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs W HEOJHOPOAHAs), BAIEHTHOCTb,
OTHOCHUTENIbHAsI aTOMHAas M MOJEKYJSpHAas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JOJIsl XMMHYECKOTO 3JEMEHTa B COCIMHEHHH, MOJIIPHBIN 00BEM, OKCHA, KUCIOTa, OCHOBAHHE,
COJIb, DIEKMPOOMPUYAMENLHOCHL?, CTETICHb OKUCTICHNS, XHMHUYCCKAs! PEaKIHs, K1acCHuDUKAIMs PeaKIimii:
peaKkIMMu COEAMHEHHS, pPEaKLUUW pa3jIokKEHUs, PEaKIUH 3aMelIeHHs, peakuuun oOMeHa, 5K30- U
SHIOTEPMHUUECKUE PEAKLUM; menniosol s¢gdexm peaxkyuu, SIpO aToMma, 3JIEKTPOHHBIM CJIOH aroma,
aTOMHasa Op6I/ITaHB, paauyc aroMa, XUMHYCCKasd CBA3b, MNOJIApHAsA W HCHOJSIpHAA KOBAJICHTHAA CBA3b,
WOHHAs CBs3b, UOH, KaTUOH, aHWOH, PacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHAs KOHLEHTpaLus) B
pacTBope;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MHOHATHH (CM. I. 1) M IpUMEHATh 3TH
ITOHATHUSA IIPU ONKMCAHUM BEIIECTB U UX IIPEBPALICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsl COCTaBieHUs (DOpMyN BELIECTB, MOJEKYJSPHBIX
YpaBHEHUH XUMHUYECKUX PEaKLUi, 3JIEKTPOHHOTO OajaHca;

OIpeNeNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSAX; CTENEHb OKUCIIECHUS
AJIEMEHTOB B OMHApHBIX COECIUMHEHUSX C OMOPOM Ha ONpPENEICHUs, B TOM YUCIE CTPYKTYPUPOBAHHBIE;
MPUHAJICKHOCTh BELIECTB K ONpeAeIEHHOMY KJIacCy COeIMHeHMH 1o (opMysaM; BUJ XUMUYECKOH CBSA3U
(KOBaJIeHTHaﬂ u I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

UMETh NPEACTABICHUE O CUCTEME XMMMUYECKUX 3HAHWM, yMETb C IOMOILBIO YYHUTENS NPUMEHATH
CUCTCMY XUMHUUYCCKUX 3HaHHﬁ, AJI1 YCTAHOBJICHUS B3aUMOCBA3U MCKAY M3YYCHHBIM MATCPUAIOM H IPHU
[OJy4YeHUH HOBBIX 3HaHMH, a Takxke Npu paboTe € HCTOYHMKAMU XUMHUYECKOW HH(MOpPMAIUH.
OpueHTHpOBaTbCA B MOHATUSX M ONEPUPOBATh UMU Ha 0a30BOM YPOBHE, MPUMEHSATH IPU BbINOJIHEHUU
y4eOHBIX 3aJJaHU{ U PELIeHUH PAcUYEeTHBIX 3ajiay C ONOPOW Ha aJTOPUTM y4YeOHBIX ACHCTBUI M3ydEeHHBIE
3aKOHBl M TEOpPUM: 3aKOH coxpaHeHus waccel, llepumommuecknii 3akon JI.MI. MenneneeBa, sakou
NOCMOAHCMEA cocmaea, 3aKOH ABOraJpo; aTOMHO-MOJEKyisipHass Teopus. COOTHOCUTH 0003HAUeHUS,
KoTopble uMmeroTcst B Tabnuie «llepruoguueckas cuctema xumuueckux anemeHTos JI. 1. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] spa, odlee
YHCJIO 3JIEKTPOHOB U pacHpe/iesieHNe X MO0 JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XUMUUYECKHE 3JIEMEHThI; HEOPraHUYECKHE BEIIeCTBA; XMMUYECKHUE peakiuu (1o
YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 U3MEHEHHUIO CTETICHH
OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PAa3JUYHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIUI
C ONOPOM HAa CXEMBI;

IIPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOECHMS; BO3MOXHOCTH
MPOTEKAHNS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHbIX YCIOBUSX MOCIE MPEABAPUTEIHLHOTO OOCYKICHUS C
Iearorom;

BBIUHCIISTH OTHOCHTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEIIECTB; MacCOBYIO JIOJIIO
XMMUYECKOT0 3JIeMEeHTa MO0 (opMyse COeIMHEHMS; MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE; NMPOBOAMUTH
pacy€TsI 0 YPAaBHEHHUIO XMMHYECKON pEaKIMK C OTIOPOH HA aJrOpUTM;

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIMTEIBLHOW NEATEIBHOCTH — AHAJIU3 U CUHTE3, CPABHEHMUE,
00001IeHNe, cucTeMaTh3amus, KiacCU(UKAIUs, BBISBICHHE NPUIYNHHO-CICICTBEHHBIX CBS3CH — s
U3Y4YEHHsI CBOMCTB BEIIECTB M XHMHUYECKUX pEaKLUN; €CTECTBEHHO-HAYyYHBIE METOJbl IO3HAHUSA —
HaOJII0IeHNe, U3MEPEHUE, MOJEIUPOBAHNE, IKCIIEPUMEHT (PeanbHbulll U MblCIeHHbI) TI0]l PyKOBOACTBOM

2
31ech 1 ganee KypcuBOM 0003HAYAIOTCS TUTAHUPYEMBIE PEMETHBIE PE3YIIbTaThl, KOTOPhIE MOTYT OBITh MOTEHIIMATHLHO
JIOCTUTHYTHI 00ydarommMcs ¢ 3[1P, HO He ABNSAIOTCS 00s3aTETLHBIMH.



Ieaarora;

CJIeZIOBaTh IIPAaBUJIAM IOJb30BAHUSA XUMHMUYECKOW MOCYAOH M J1abOpaTOpHBIM 00OpYyIOBaHHEM, a
TAKKC IIpaBUJIaM 06paH_I€HI/I$I C BeIICCTBaMU B COOTBCTCTBUHM C HUHCTPYKHUAMU 110 BBIITOJHCHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOAOPOAA U
KHMCJIOpO/1a), IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAEIEHHON MacCOBOW J10JIEW pacTBOPEHHOIO BEIECTBA;
IUTAHUPOBATh U IPOBOJUTH XUMHUECKUE SKCIIEPUMEHTHI 10 Paclio3HaBaHUIO PACTBOPOB ILEN0YEH U KUCIIOT
C TOMOUIbIO HHAMKATOPOB (JakMyc, (eHonprasents, METHIOPAHXX M [p.), MOATBEPKIAIOUINX
KayeCTBEHHBIH COCTaB HEOPraHMUYECKUX BELIECTB (KaYECTBEHHbIE PEAKLMU HA MOHBI) MOJI PYKOBOJCTBOM
nejarora.

9 KJIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKHUCJICHHUS, XMMHYECKas peaklHs, XUMHUYEcKas CBs3b, Menni08ot 3ggexm peaxyuu,MOiab, MOJISIPHBINA
00BEM, pacTBOp; AIEKTPOJIUTHI, HEIIEKTPOIMTHI, SJICKTPOTUTHUYECKAS IMCCOLMAIUS, PEAKIUd HOHHOTO
oOMeHa, KaTanu3arop, XuMuieckoe pasrosecue, oopamumsie U Heobpamumvle peaxyuu, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHbBIE PEAKLIUU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIIHS,
amM(pOTepHOCTh, XUMUYECKas CBA3b (KOBaJCHTHAs, HOHHAS, METaJIMYecKas), KpUCTaJUIMUecKas pemérka,
KOppO3Usl Memanios, CHIasbl, CKOPOCMb XUMUYECKOU peaxkyuu, TPEAENbHO J0NyCTUMAas KOHLEHTpaLus
(ITIK) BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHATUH (CM. M. 1) W HDpPUMEHSTH 3TU
MOHSATHUSA [IPU ONKMCAHUM BEIIECTB U X MPEBPAICHUMN;

UCTIOJIB30BaTh 3HAKU W CHMBOJIBI [T (PUKCAIIMK PE3Yy/IbTaTOB HAOIIOACHUMN, COCTABICHUS (HOPMYI
BEIIECTB U YPAaBHEHUM XMMHYECKUX pEaKIUi, 3alucu JaHHBIX YCIOBUK 3amad. Mcnomaws3oBarthb
obo3HaueHus, umerommecs B [lepuonndeckoii cucreme u Tabnuie paCTBOPUMOCTH KHUCIOT, OCHOBAaHHHA U
COJIEH B BOJIE JJIs BBIIIOJIHEHUS 3a/IaHUM.

ONpEAENATh BAJEHTHOCTh U CTENEHb OKUCICHMS XUMHUYECKHMX OJJIEMEHTOB B COEIMHEHUSX
pPa3IMYHOTO COCTaBa; MPUHAUICKHOCTh BEUIECTB K OINPEACIEHHOMY KJIacCy COEIMHEHMI C ONopoil Ha
onpejeNieHusl, B TOM YHCIE€ CTPYKTYpUPOBAaHHBIE, BHUJbl XHMHUYECKOM CBSI3U (KOBaJIGHTHAsi, MOHHAf,
METaJIJIN4eCcKasi) B HEOPraHWYEeCKUX COSAMHEHUAX; 3apsijl HOHA IO XUMUYECKOU (popmyrie; XxapakTep cpelbl
B BOJHBIX PaCTBOpaxX KHUCIOT U LIENIOUEH, mun KpUCmaiiuyeckol peuémrku KOHKpemno2o 6euecmad;

packpbiBaTh cMblcn [lepumoguueckoro 3akona J[.M. MenneneeBa M JEMOHCTPHUPOBATH €O
MIOHUMAaHUE: ONUCLIBAMb U Xapakmepuszoeams TabnuuHyo ¢popmy [leprnonnyeckoil CUCTEMbI XUMHUYECKHUX
AJIIEMEHTOB: pa3iNuaTh MOHATHUS «rJaBHas nmoarpynna (A-rpymnmna)» u «moboynast noarpynmna (b-rpymma)y,
MaJible U OOJIbIINE IEPUOJIBL; COOMHOCUMb 0003HAYEHUS, KOTOPbIE HUMEIOTCS B IEpUOANYECKOM TalmuIle, ¢
YHUCIOBBIMU XapaKTEePUCTUKAMU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] s1pa, odlee
YHCJIO JIEKTPOHOB U PaCHpeeNIeHNEe UX MO 3JIEKTPOHHBIM CIIOSIM); 00bsACHAMb OOLIIEe 3aKOHOMEPHOCTH B
WU3MEHEHHUU CBOMCTB XMMHMUYECKHUX JIEMEHTOB U MX COCIUHEHUH B MpeZesaX MajiblX IIEPHUOJOB U INIaBHBIX
MOArPYHI ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIMPOBaTh XUMUYECKHE 3JI€MEHThI; HEOPTraHMUECKUE BEIeCTBA; XUMHUUECKUE pPeakLuH (110
YHCIy U COCTaBy YYaCTBYIOUIMX B pEaKLUU BEUIECTB, [0 TEINIOBOMY 3P (EKTy, 10 U3MEHEHUIO CTENeHeH
OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME H CHenuPUUYecKue XHUMHUUYECKHE CBOWCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEpXKJas OMNHCAaHUE NpPUMEPAMHU MOJEKYJISIPHBIX M HMOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKHAX PEAKIINUN C OTIOPOM HA CXEMBI;

COCTaBJIAITh YPAaBHEHMSI DJIEKTPOJIUTUYECKON IUCCOLMALMN KUCIIOT, IIEJIOUEN U COJIEH; MOJIHBIE U
COKpalI€HHbIE ypaBHEHUS pEaKIUid HOHHOrO OOMEHa; YypaBHEHHUS pPEaKIHil, MOATBEP KIAI0IINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK/y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaAKIM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH IMPOTEKAHUS
XMMUYECKHX MPEBPAILCHUH OCIIe MPEABAPUTEIBLHOI0 00CYXICHHS C TIEJaroroMm;

BBIUHCIISTH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB; MacCOBYIO JIOJIO
XMMUYECKOT0 3JIeMEeHTa MO0 (opMyse COeIMHEHMs; MAacCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE; NMPOBOAMUTH



pacy€Tsl 10 YPaBHEHUIO XUMUYECKOM PEaKIMK C OIIOPOX Ha alITrOPUTM;

CJIeZIOBaTh IIPAaBUJIAM IOJb30BAHUSA XUMHUYECKOW MOCYIOH M J1abopaTOpHBIM 00OpYyIOBAaHUEM, a
TaK)Ke IpaBuiaaM oOOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKLUUSMHU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEILECTB (aMMHUakKa U
YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLUU, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX BELUIECTB: PACIIO3HABAThH
OTBITHBIM MYTEM XJIOpUA- OpOMUJI-, HOIUA-, KapOoHaT-, hocdar-, CuImKar-, cyiabQar-, THIPOKCUI-UOHBI,
KAaTHOHBl aMMOHHMSI M HOHBl H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PacTBOPAx
HEOpPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON ACSATEIBHOCTH — aHAJINW3 U CHHTE3, CPaBHCHHE,
000011IeHre, CHCTEeMAaTH3aluI0, BBIBICHUE NPUYMHHO-CICACTBECHHBIX CBSI3€H — IS M3Y4EHHs] CBOMCTB
BEILECTB U XUMHMUYECKMX PEAKLMH; eCTECTBEHHO-HAy4YHbIe METOJbl MO3HAHUS — HaOIIOAEHUE, U3MEpEHue,
MO/JICJINPOBAHUE, FIKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHCTKHU TTOBapEHHOU COIIN)» C bu6mmoreka [IOK
5 1
UCIOJIb30BaHUEM 000PY10BaHUS https://m.edsoo.ru/ff0d28c8
obpa3oBaTenbHOro HenTpa "Touka
pocra"
bu6mmorexa [IOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHe 2JIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c¢c
bubmuoreka [JOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaareHTHOCTB bubmmorexa [JOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
11 OTtHocCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HecTsa o yp https://m.eds00.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuUuecKux peakiuii
18 (coe I/IHqG)?HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIs 3HAHUH
20 KonrtponsHast padora Nel mo teme bub6nuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BermecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

21 Bo3ayxa. Kucinopon — snemMeHT u bubmmorexa [TOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npoctoe Bemectso. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI oTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH M IMPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).

25 3ar HSHGI—EHeql:OS ’ a, CIIOCOOBI Zro bubmmorexa [JOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas padbora Ne 3 mo Teme
«ITonydeHue u cobrpanmre KUCIOpoa,

26 U3Y4YE€HHE €ro CBOMCTB» C bubnuoreka [IOK
HCIIOIB30BaHUEM 000PYI0BAHUS https://m.edsoo.ru/ff0d4ae2
oOpa3zoBaTenbHOro 1enrpa "Touka
pocra"

97 Bonopon — anemeHT u mpocrtoe bubmuorexa [IOK
BemecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo

28 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [ToHsITHE O KUCITOTaX U COMSIX bu6mmoreka [IOK
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Cnoco0bl noiry4eHus BOA0poia B

https://m.edsoo.ru/ff0d50d2
bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
«[lomy4yenne u coOupanue BOJAOPOA,

31 U3Y4YEHHE €ro CBOMCTB» C bubmumoreka [IOK
UCIOJIb30BaHUEM 000pYIOBaHUS https://m.edsoo.ru/ff0d4f42
oOpazoBarenbHOrO 1eHTpa "Touka
pocra"

32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK

B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110

34 ABHEHUIO PEaKIIMu Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie

37 u HI;HaCBI peHHLIE aCTBOPBI MH;CCOBaSI bubmorexa HOK

m PacTBOpEL- https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK

ONpeAcIEHHON MacCOBOU JTOIEN
PacTBOPEHHOTO BEIIECTBAY C

https://m.edsoo.ru/ff0d5eba
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UCIOJIB30BaHUEM 000PYIOBAHHS
oOpazoBarenbHOrO 1eHTpa "Touka
pocra"

39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcubl: COCTaB, KiIacCU(pUKaIUs, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa LHOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,

46 cnoco((SLII) TOJT )eHI/ISI XI/IMMchpKI/Ie bubmmorexa [JOK

. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTruyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubnmoreka [JOK
COEIMHEHMI» C UCIIOJIB30BAaHUEM https://m.edsoo.ru/00ad9b7c
o0opynoBaHus 00pa30BaTEIHHOTO
nentpa "Touka pocra"

48 I'enernyeckas CBsA3b MEXAY KJacCaMH bub6nuorexa [IOK
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HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O06o001IeHre U CUCTEMAaTH3aIlisl 3HAHHUIA
B t https://m.edsoo.ru/00ad9ch2
KontponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTaHUUECKUX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 3j1eMeHTOB. [loHsTHE O bubmorexa [JOK
i https://m.edso00.ru/00ad9ffa
IpyMax CXOJHBIX JICMCHTOB
[Tepunoanueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XMMHUYECKUX bubmorexa LHOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB . 1. Menaeneera
53 [Tepuoabl, rpymIIIbl, TOATPYIIIIEI bubmorexa [JOK
PHOARL TPYTHEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
anep. U3oronsl https://m.edso0o.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bubnuoteka [JOK
55 aToMoB 3J5ieMeHToB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl /. . MennaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuUTHA Hayku U nipakTuku. J. W. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
IpaX<JTaHuH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bub6nuorexa [IOK
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XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
%9 Honast Xumiteckas csh L https://m.edsogru/OOadac34
60 KoBanenTHas nonsipHast XuMH4ecKas 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XUMHUYECKast 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 (CTerneHb OkHCIeHIA 1 https://m.edsogru/OOadanS
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKucnauTeny U BOCCTAaHOBUTEIIU 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 o teme 1 bubnnorexa [HOK
«CtpoeHue aroma. XUMHUYECKasI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
IIepnonnueckunt 3akoH. Ilepuonnueckas
bubnunorexa LIOK
1 cHUCTeMa XMMHUYECKUX 3yeMeHToB []. M. 1
https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XUMHYECKO# CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubmuoteka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOUN peaKInu.

bubnmorexa LIOK
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DaKTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bubnuotexa [JOK
XMMHYECKOHN PEAKIIUU U TTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 but6mmorekxa [IOK

peakuuu

https://m.edsoo.ru/00adcade
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Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuorexa [IOK

10
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE IIPEICTABICHUI 00 bubmorexa LOK
peA N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON bubmorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bu6morexa HOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [{OK

15 O000111eHIE U CUCTEMATH3aIUs 3HAHUI

B H https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1. «Pemienue

16 AKCIICPUMEHTAIIbHBIX 33729 C bu6nmorexa LIOK
UCIOJIb30BaHHUEM 000pYI0BaHUS https://m.edsoo.ru/00addbfa
oOpazoBarenbHOro 1enrpa "Touka pocra”

KonTtponsHast pabota Ne2 o reme
17 «DJIIEKTPOIUTHYECKAS JUCCOIINALINS bubnmorexa HOK
p a HHATHL https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUi B PACTBOPAX»

18 OO6mrast XxapakTepuCTHUKA rajJOTreHOB. bubmuoreka [JOK
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,

19 XI/IMII/)IIIGCIJjI/IS CBOICTBA, ITOJIYUYEHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas padora Ne 2 o Teme
20 «[lonmy4yeHne coyssHON KUCIIOTBI, U3y4EHUE €€ bubmuoreka [IOK

CBOMCTB» C HCIIOJIb30BAaHUEM 000PYAOBAHUS
oOpazoBarenbHOrO 1eHTpa "Touka pocra”

https://m.edso0.ru/00ade348
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Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

21 peaxkiuuii, eciiu OJUH U3 PEarcHTOB /1aH B bubnmorera LHOK
https://m.edsoo.ru/00ade488
n30BITKE
99 OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
23 Haxomr;eHHe cepbl I/I(beé coez[I/IHeI})H/H?I B buGnuorexa [IOK
’ https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUe CBOMCTBA cephl
24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubmmoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HYECKUE bubnnorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIMH, JIeXKALINE B OCHOBE
26 IIPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHUS Bbu6mmoteka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpesibl COeIMHEHUSIMU CEepBI
97 Brruncienne MaccoBoii 1071 BbIXO/a bubnuorexa [{OK
IIPOJYKTa peaKluu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa 3J1eMeHTOB V A-
28 rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJIE, bubmmorexa LIOK
B https://m.edsoo.ru/00adeeab
¢du3nyeckrue 1 XUMHUYECKHE CBOMCTBA
29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubmuoreka [IOK
CBOMCTBA, IOJIyYCHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
ITpakTruyeckas padora Ne 3 o Teme
30 «IlonydyeHne aMMHuaKa, U3y4eHue ero bu6muoreka [JOK
CBOMCTBY» C MCIIOJIb30BaHUEM 000PYAOBaHUS https://m.edsoo.ru/00adf180
obpasoBaTensHOro nenrpa "Touka pocta”
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuotexa [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnonws3oBanne HUTPATOB U COJIEH aMMOHUS bubnuotexa [JOK
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B KaUeCTBE MUHEPATHHBIX YIOOPEHUH.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
Cpelbl COCIMHEHMUAMU a30Ta

dochop. Oxcun pochopa (V) u hochopnas

https://m.edsoo.ru/00adf518

bub6nmoreka [IOK

33 KHCJIOTa, GU3HYECKUE M XUMHUECKHE
N P https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTy4CHUE
Hcnons3zoBanne pocdartoB B kKauecTBe
34 MUHEPAJIbHBIX YI0OpEeHU. 3arpsisHEHUE buGnuorexa [IOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu
35 VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
(hU3MYEeCKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [{OK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa.
38 KauectBeHHas peaknus Ha KapOoHAT-HOH" ¢ bubmotexa HOK
p P https://m.edsoo.ru/00ae027e
UCIOJIb30BaHNEM 000pYyI0BaHUs
obpa3oBaTensHOro nenTpa "Touka pocra”
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KAK O COEMHEHUAX yIriiepoa https://m.edsoo.ru/00ae054e
40 Kpemnwnii u ero coemnHeHust bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
ITpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
. bubmuoreka [{OK
41 «BaxHelnme HeMeTaJuTbl U UX COEIUHECHUS»

C MCTIOJIb30BaHUEM 000PYAOBAHUS
oOpa3zoBarenbHOro 1nentpa "Touka pocta"

https://m.edso0.ru/00ae0bf2
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KonTtponsHast pabora Ne3 o reme

but6mmoreka [IOK

42 «Baxuelinine HeMeTaUIbl U UX COCOIUHEHUS https://m.edsoo.ru/00ae0el18
OO6m1ast XxapakTepruCTHKa XUMUYECKHIX

43 3JIEMEHTOB — METaJlJIOB. MeTaindeckas bubmuorexa [IOK
CBSI3b M METAJUIMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAINIOB
XHUMUYECKHE CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECCKUI Pl HAPSOKCHUIA bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO0mmue criocoOb! MOTYYSHHUS METALIOB.

45 CrnnaBel. Berunciaenus o ypaBHEHUAM Bbu6moteka [IOK
XUMHYECKUX PEaKIUui, eClIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsATHE O KOPPO3UM METAJLIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bubnunoreka LIOK

47 [lenotbte MeTanEL https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U KalTus bubmorexa HOK

https://m.edsoo.ru/00ae14b2

49 [[lenouHO3eMENbHBIE METAILIIBI — KaJbIUN 1 bubnuoreka [{OK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxxuelmnme coenTMHEHNS KAJIbIUS bubnmorexa HOK

https://m.edsoo.ru/00ae15e8

51 O06o0meHre u cucTeMaTr3aIs 3HaHHHA

N N bubmmoteka IIOK

52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae 1886
[IpakTuueckas pa6ora Ne 6 o Teme

53 "YKECTKOCTh BOABI U METOIBI €€ YCTPaHEHHUS " bubnuotexa [JOK

C MCTIOJIb30BaHUEM 000PYAOBAHUS
obpasoBaTensHOro nenrpa "Touka pocra”

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubnunoreka LIOK

o4 AnroMuHUN
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tuipokcuipl u conu xenesa (1) u bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH
[IpakTuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
59 «Baxuelnime MeTayuIbl K KX COCTUHEHUS)) C buGnuorexa [IOK
https://m.edsoo.ru/00ae3de8
UCIOJIb30BaHUEM 000pYI0BaHUS
obOpazoBarenbHOro 1eHTpa "Touka pocra”
Berurcnenus mo ypaBHEHUSIM XHMHYECKUAX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 fI36I>ITKe WJIH COJIE )KI/ITII)I AMECH buGnuorexa [IOK
p . p ' https://m.eds00.ru/00ae1750
Brruncnenus MaccoBoii 1011 BEIXOa
MIPOJYKTa PeaKiuu
61 O0o01IeHre U CHCTeMAaTH3aNs 3HAHUN
62 KonTtponsHast pabota Ne4 o reme
«BakHel11e MeTasibl U UX COSTUHEHHUS
BeniecTBa u maTepuaibl B TOBCETHEBHOM bubmmoteka IIOK
63
JKA3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH bubmmoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOIOTHUECKUX bubmuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eH1E 1 bu6muoreka [JOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo0.ru/00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6o011eHUE 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600611eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9ch?
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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