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IInanupyembie pe3yibTaThl 0CBOEHHSA Y4eOHOr0 npeaMera «XumMus 8 kiaace»

JUYHOCTHBIE PE3YJIBTATHI:

1)naTpuoTH4ecKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HACIEIUI0, TOHUMAaHUS 3HAYEHUS
XUMUYECKON HAayKd B JKU3HH COBPEMEHHOTO OOIIeCcTBa, CMOCOOHOCTU BIANETh JOCTOBEPHOW HHGPOpPMAIMEH O TEepemnOBhIX
JOCTHXKEHUSIX Y OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa
1 o0111eCcTBa;

2)rpaskaaHCKoOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLMANIbHBIX HOPMax W MpaBWIaX MEXIMYHOCTHBIX OTHOUIEHUWW B KOJUJIEKTUBE, KOMMYHUKATHBHOM
KOMITETGHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, YYEOHO-MCCIENOBATEILCKOW, TBOPYECKOM U APYrHMX BHUAAX JEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH MPU BBINOTHEHUM YYEOHBIX, NMO3HABATENbHBIX 3a/a4, BBITOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHHMIO U B3aUMOIIOMOIIM B IpoIiecce
ATOM yueOHOU NESITeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHNUE M TIOCTYIIKH CBOMX TOBAPUIIEH C MO3UIIMH HPABCTBEHHBIX
Y MIPABOBBIX HOPM C YUYETOM OCO3HAHUS MTOCIIEACTBUN MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MIO3HAHMS:

MUPOBO33PEHYECKHUE TMPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U COCTABIIAIONIME OCHOBY JUIsl TOHMMAaHUSl CYIIHOCTH HAYYHOM KapTHUHBI MHUPA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aWMOCBS3SIX YEJIOBEKA C MPUPOJHOU CpPEeAo, O pOJIM XUMHUHU B MO3HAHUM STUX
3aKOHOMEPHOCTEM;



MO3HABaTEIbHbBIE MOTHBBI, HANPABJICHHbIE HAa TOJYYEHHUE HOBBIX 3HAHUW MO XUMHH, HEOOXOAMMBbIE AJii OOBSICHEHUSA
HaAOJII0/TaeMBIX MPOLIECCOB U SBJICHUM, MO3HABATEIHHON, HH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJE HABBIKOB
CaMOCTOSTENIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATYypOH, MOCTYNHBIMU TEXHMUYECKUMHU CpPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJOTU;

MHTEpEC K OOYYEHHIO U MO3HAHMIO, JTFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON U
HCCIIEIOBATENbCKOM IEITETbHOCTH, K 0OCO3HAaHHOMY BbIOOPY HAMpPaBIEHHOCTH U YPOBHS 00YUYEeHHMS B JabHEHUIIEM;

4)popMuUpOBaAHNS KYJbTYPHI 310POBbSI:

OCO3HAHMWE LIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 *KU3HU,
OCO3HaHMWE MOCIEACTBUNA U HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHHUS ), HEOOXOAUMOCTHU
COOJTIOICHUS ITPaBUJI O€30MACHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKUMHU BELIECTBAMH B ObITY U peabHOMN KU3HH;

S)Tpy0BOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUI0 podeccuil u Tpyaa pa3IudHOro poja, yBaKeHue K TpyJly U pe3yJibTataM TpyAOBOU
JEeSTEILHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBINA BHIOOP MHIUBHUAYaTbHOU
TPAEKTOPHUH MPOJOJIKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB
¥ TOTPEeOHOCTEH, yCrenTHoM mpodeCcCHOHATBHON AEATETFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aalTHPOBATHCS
B IIPO(heCcCHOHATILHOM CpEJIE;

6)3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1I€IeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMSI,
MOHMMAaHHE LIEHHOCTHU 3JI0POBOr0 M 0€30macHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DHM3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTHU COOIIOACHUS MpPaBHJI OE30MaCHOTO MOBEACHMS MpH padoTe ¢ BellecTBaMU, a
TaKXXe B CUTYalMsIX, YTPOXKAIOIIMUX 340POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJTy4YaeMble NMPU MU3YYCHUH XUMHUH, JUJIS PELIEHUs 3aJlay, CBS3aHHBIX C OKpYXKarollen
OPUPOAHONU CPENOM, JJIA MOBBIIMICHUS YPOBHSI 3KOJIOTMYECKOW KYJIbTYpbI, OCO3HAHMS TI100aJIbHOTO XapakTepa IKOJIOTMYECKUX
npo0JsieM U MyTel UX pelIeHHs MOCPEICTBOM METOJOB XUMHUH, SKOJOTHUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCA UM B
II03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON ITPAKTHKE.



METAIIPE/IMETHBIE PE3YJIBTATBI:

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI JJOTHYECKOTO MBILUICHUS IPU OCBOCHUU 3HAHWW: PACKPBIBATH CMBICIT XUMUYECKUX MMOHSITUN
(BBLACNSATh MX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh B3aWMOCBS3b C JIPYTMMHU MOHSATHUSIMHU), WCIOIL30BaTh MOHATHUS IS
OOBSCHEHHSI OTAEIBHBIX (DAKTOB W SBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCU(PUKAIIMN XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIMii, yCTaHABIUBATh MPUUYMHHO-CJEJICTBEHHBIC CBS3M MEXIAY OOBEKTaMU H3YyUYCHHS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHIyKTUBHBIC, €AYKTUBHBIC, 10 aHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHSATH B MPOIECCE MO3HAHUS MOHATUSA (TIPEAMETHBIE M METANpPEeAMETHBIE), CUMBOJMYECKUE (3HAKOBBIE)
MOJICNIA, WCTOJB3YEMbIE B XHMHH, NPEOOPa30BHIBATH IMUPOKO NPHUMEHSEMbIE B XWMHH MOJCIBHBIC TPEACTABICHHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTAa), XUMHUUYecKas Gopmyjia U YpaBHCHHE XUMUUYECKON pEaklMu — MPH PEIICHUH y4eOHO-
MIO3HABATEIbHBIX 3a/7a4, C YYETOM ITHUX MOJEIbHBIX IMPEJICTABICHUIN BBIABISATh U XapaKTEPHU30BaTh CYIIECCTBCHHBIE MPU3HAKHU
U3y4aeMbIX OOBEKTOB — XHUMHUUYECKHUX BEIIECTB M XUMUUYECKUX PEaKIHUM, BBISBIATH OOIIHME 3aKOHOMEPHOCTU, MPUUYMHHO-
CJIEICTBEHHBIC CBA3U U MPOTHUBOPEYUS B U3YyUAEMBbIX IIPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaenoBareabCcKue JeCTBUA:

YMEHHME MCIIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKE€ B KAa4€CTBE OCHOBBI JJIs
(hopMUpOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMBITA TI0 TUTAHUPOBAHUIO, OPTAaHU3AIMH U MPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh
3a XO0JIOM TPOIIECCa, CAMOCTOSATEIHHO MTPOTHO3UPOBATE €T0 PE3ybTaT, (POpMyIUpoBaTh 00OOIIECHNS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIIATh OTYET O IPOJICITaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAJIM3UPOBATH M HWHTEPIPETUPOBATH HH(POPMAIMIO PA3IUYHBIX BHUAOB M (OpPM IIpeCTaBICHUS,
MOJIy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIMTEpATypa XUMUYECKOTO COJEp’KaHMS, CIPABOYHBIE MOCOOWUS,
pecypcbl UaTepHETa), KpUTUYECKU OIICHUBATH MTPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIe METOAbl M 3alpOChl MPHU MOUCKE M 0TOOpe MH(GOPMALMM U COOTBETCTBYIOLIUX IAHHBIX,
HEOOXOIUMBIX JJIs BBIMOJHEHHs] Y4eOHBIX M MO3HABATENBbHBIX 3a/lad OIMpenesEHHOro TUMa, MpUoOpeTeHne ombiTa B 00JacTu
UCIOJIb30BaHUSl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJbTYpOH aKTUBHOTO HCIOJb30BaHUS
pa3IMyYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEJIbBHO BbIOMpaTh ONTUMaIbHYIO (OpMy HpelIcTaBiIeHUs HHQOpMALUM U
WUTIOCTPUPOBATH pelIaeMble 3a]]a4l HECIOKHBIMU CXEMaMH, IMarpaMMaMi, ApyruMu popMaMu rpaduki U UX KOMOMHALIUSIMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATH B Mpollecce Y4eOHOM M HMCCIEeNOBATENbCKON AESTENIbHOCTH HH(OPMAINIO O
BIIMSTHUY TMPOMBIIINIEHHOCTH, CEJIbCKOTO X03sIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIeH MPUPOIHOM Cpebl.

KoMMyHuKaTHBHBIC YHUBepcalbHbIe yYeOHbIE 1eiiCTBHA:

YMEHHUs 3aJ]aBaTh BOIPOCHI (B XOJ€ AUAIOra U (Wiau) AUCKYCCUH) MO CYLIECTBY 00CYX,AaeMOi TeMbl, (JOPMYJIUPOBATH CBOU
MPEJIOKEHUS] OTHOCUTEIHLHO BBITIOTHEHHS MPEJIOKEHHOM 3a1a4u;

YMEHHSI IPEJICTaBIISTh MOTYyYEHHbIE PE3yIbTaThl IO3HABATEIBHOM IEATEILHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX; AeaTh
IIPE3CHTALMIO PE3YJIbTaTOB BBINOJIHEHHS XMMHMUYECKOIO JKCIEPHUMEHTa (JabOpaTOpHOro OIbITa, J1a0OpaTOpHOM paboOThl 1O
HCCIIEJOBAaHUIO CBOMCTB BEUIECTB, yUEOHOIO MPOEKTA);

YMEHHsI Y4EOHOI'O COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM M UCCIIEOBATEIBCKOMN AESITENILHOCTH
IpU PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULUN (00CYyX)AeHHs, 0OMEH
MHEHUSIMH, «MO3TOBBIE ILITYpMbD», KOOpPJMHAIIMSI COBMECTHBIX JEHUCTBUM, ONpEIeNICHHE KPUTEPHUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHON paboOThI U JPYTHE).

PeryasiTuBHbIC YHUBepCaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEACNATh LETH AeSTeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIMPOBATH U IPH
HEOOXOUMOCTH KOPPEKTHPOBATh CBOIO JESATEIBHOCTh, BBIOMpAaTh Hanbosee 3¢ EeKTUBHBIE CIOCOOBI peIIeHHs Y4YeOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIBHO COCTaBISATh WJIM KOPPEKTHPOBATh MPEVIOKECHHBIN alrOpUTM JEHCTBUH TpU
BBINOJIHEHUU 3a/laHUi ¢ y4ETOM IOJIY4YEHMs] HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAaX M pPEaKLHUsAX, OLEHUBAThH
COOTBETCTBHUE IOJIyYEHHOT'O pe3yJIbTaTa 3asBJICHHON LIEJIM, YMEHHUE UCIIONIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, peJlaracMble
B YCJIOBUH 3aJaHUMN.

HPE/IMETHBIE PE3YJIBTATHI:




B cocrtaBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00A3aTENIbHOTO COJIEP)KaHMSI, YCTAHOBICHHOTO JaHHOU (eaepaibHON
paboueii mporpaMMoii, BEIJENIAIOT: OCBOCHHBIE O0YUYaIOIUMUCS HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IeWCTBUM, cielinpruecKue
IJIS1 IPEMETHOM 007acTu «XUMUS, BUABI IEATEIbHOCTU 1O MOTYYSHHIO HOBOTO 3HAaHUS, €T0 HHTEpIpETaIiy, TpeoOpa3oBaHUIO
1 IPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIlHsIX.

K xoniy oOyuenus B 8 kjiacce mpenaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTDH Y
0o0y4JaronMxcsi yMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHI: aTOM, MOJIEKYJa, XUMHYECKUH 3JIEMEHT, IPOCTOE BEUIECTBO,
CJIO)KHOE BELIECTBO, CMECh (OQHOPOJHAS M HEOJHOPOJHAsS), BAJIEHTHOCTb, OTHOCUTENbHASI aTOMHAs U MOJIEKYJISIpHas
Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XMMHYECKOIO JJIEMEHTAa B COCIUHEHUH,
MOJIApHBIA O00BEM, OKCHI, KUCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCJICHUS, XUMHUYECKas
peakuusi, KilacCU(PUKAIMS pEaKlUUid: pPeakuu COCIUHEHMs, PEaKlUd Pa3JIOKEHUs, PEaKIHH 3aMEeIleHUus, peakiuu
oOMEeHa, PK30- M SHIOTEPMHUUYECKHE PEaKIMH, TEIIOBOW 3 (EKT peakiuu, SIpo aToma, 3JIEKTPOHHBIA CIIOH aToMa,
aToOMHasi OpOuTalb, paInyC aToMa, XUMHYECKasi CBsI3b, MOJSIPHASI M HEMOJISIpHAs KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, PaCTBOpP, MacCOBasi J0JIs BEIleCTBA (IPOLICHTHAsE KOHLIEHTPALUs1) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMUMHUYECKHX MOHATUN W NPUMEHATH 3TH MOHITHS MPHU ONUCAHUU BEILECTB U
UX IIPEBPALLCHNN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTABJIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKLUH;
OIpEAEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCJIEHMS 3JIEMEHTOB B OMHApHBIX
COEMHEHUSIX, TPUHA/IJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIAacCy COSAMHEHUH Mo popMyiiaM, BUJ XUMUYECKOM CBS3U
(KoBaJIEeHTHas U MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSX;

packpsiBaTh cMbIca Ilepmogmdeckoro 3akona JI. M. MenneneeBa: AeMOHCTPUPOBATH ITOHMMAHHUE IEPUOAUYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX IOJIOKeHMs B [lepmonnueckoll cucreMme, 3aKOHOB COXPaHEHUs
MAaccChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOI'O YUEHUs, 3aKOHa ABOTrapo;

OMHUCHIBATh U XapakTepu3oBaTh Tabmmunyio (opmy Ilepumogudeckold cUCTEMbl XMMUYECKHX 3JEMEHTOB: pa3inyarh
NOHATUS «TJIaBHas monarpynna (A-rpynma)» u «mobounass noxarpynmna (b-rpymma)», manbie U OOJbIIME TEPUOBI,
COOTHOCUTh 00O3HaueHus, KoTopble uMeroTcs B Tabuuue «llepuoguueckas cuctema XxumMuueckux siemeHtoB [l .



MeHnaeneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjapa,
o011ee YHUCIIO 3JIEKTPOHOB U PACIPEAEIICHUE UX MO 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKUE peakluu (10 YHUCITy U COCTaBy
Yy4YaCTBYIOIIUX B PEAKLIUU BEILIECTB, [0 TEMIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3jIMYHBIX KIJIACCOB, MOATBEP)KAas OMHCAHHE
IIpUMEPaMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOICTBAa BEUIECTB B 3aBUCUMOCTH OT HMX KAUE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTA 110
dbopMyIie coeAMHEHHs, MACCOBYIO JOJIIO BEIIECTBa B PAacTBOpE, MPOBOAUTH PAcU€Thl MO YPaBHEHUIO XUMHUYECKOU
peakuuy;

IMPUMCHATh OCHOBHBLIC OIICpallnn MBICIIUTEIIBHOM ACATCIIBHOCTU — aHalli3 WM CHHTC3, CPAaBHCHUC, O606H_ICHI/IC,
CHUCTEMATHU3alHIO, KJ'IaCCI/I(bI/IKaHI/IIO, BBIABJIICHUEC IIPUYNHHO--CJIICACTBCHHBIX CBSI3EH — AJI U3YyUYCHHUS CBOMCTB BCIIECTB U
XUMHYECKUX peaKHHﬁ, C€CTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — Ha6JI}O,Z[CHI/IC, HU3MCPECHUE, MOJCIHMPOBAHUC,

AKCIEPUMEHT (PeaibHbIl U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIaM TOJB30BAaHUS XHMHUYECKOM MOCYJOW M JabOpaTOpHBIM OOOpYIOBAaHUEM, a TAaKXKeE IMpaBHIIaM
oOpallleHus C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSAMU I10 BBIIOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
[OJyYEHUI0O U COOMpPAHHUIO TIa3000pa3HbIX BELIECTB (BOAOPOJA U KHCIOpPOJAA), IPUTOTOBIEHHUIO PAaCTBOPOB C
ONpPENEIEHHOW MacCOBOM J0JIEW PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U IMPOBOJUTh XUMUYECKHUE IKCIIEPUMEHTHI I10
pacrlo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO MHAUKATOPOB (JakMyc, (heHON(TaTenH, METHIOPAHXK U

TpyTHeE).



Coaep:xanue Kypca «Xumus 8 kinace»

IlepBoHaya/bHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Posnb XMMHUM B KHU3HU 4YeloBeKa. XUMHUsS B cucTeMe Hayk. Tena m BemectBa. PU3NYECKUE CBOKCTBA
BelIecTB. ArperaTHoe cocTosinue BeulecTB. [loHsATHE O MeTonax mo3HaHuUA B XuMuu. Yuctele BemiectBa U cMecu. CriocoObl
pa3aEeIeHUs] CMECEN.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XMMHYECKHX 3JIEMEHTOB. lIpocThie M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BajgeHTHOCTH aTOMOB XHWMHUYECKHX JJEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEIECTB.
OTtHocuTenbHas aToMHasg Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 0151 XMMUYECKOT0 3JIEMEHTA B COEIMHEHU Y.

KonuyectBo BemectBa. Mosb. MousipHass Macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl M 4UCIa CTPYKTYPHBIX €IMHHIIL
BelecTBa. Pacuérel mo popmysiaM XUMHUYECKUX COCTUHEHUM.

@u3n4ecKue M XUMUYECKUE SIBICHUA. XUMHUYECKas peakuus M €€ MNpU3HAKU. 3aKOH COXPAHEHHS MacChl BELIECTB.
Xumunueckue ypaBHeHus. Kitaccudukanyss XuMu4eckiux peakiuil (CoeIMHeHus, pa3ioKeHus, 3aMeIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOHN IOCYJ0#, MpaBmiaMu paboThl B jJaboparopuu U mnpuémMamu oOpamieHus: ¢ J1abopaTOPHBIM
0o00opyOoBaHUEM, U3YUYEHHUE U ONMHUCAHUE (PU3MUECKHUX CBOMCTB 00pa3IiOB HEOPraHWYECKUX BEIIECTB, HAOMI0JAeHUE (PU3MUIECKUX
(ru1aBlieHHE BOCKA, TastHUE JbJa, PAaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJICHCAIIMS BOJbI) 1 XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJMBaHUE MEJHON MPOBOJIOKH, B3aMMOJEWUCTBHE Mela C KHUCIOTOM) sIBICHUM, HaOJIOJeHHEe M OMNHCAHHE MPU3HAKOB
MPOTEKaHUsI XUMHUYECKUX peakuui (pa3jo’KeHUE caxapa, B3aWMOJCUCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3jiokKeHHe
ruapokcusa menu (I1) mpu HarpeBanuu, B3auMoOJeHCTBUE ele3a ¢ pacTBopoM cosi meau (I1), uyuenue cnocoOoB pazaeneHus



CMecel: ¢ TOMOIIbI0 MarHuTa, GUILTPOBAHUE, BHIMTAPUBAHUE, TUCTUILIAINS, XpoMaTorpadus, TPOBEACHIE OUYNCTKH MTOBAPCHHON
coJii, HAOMIOJEHNE U OMHCAHHME PEe3yIbTATOB MPOBEACHHUS OMBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/aHUE
MOJIENIeH MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemMeHT U mpoctoe BemecTBo. HaxoxkaeHue Kuciaopoaa B IpUpoe,
dusngeckne n xuMudeckue cBoicTra (peakiuu ropenust). Oxcunpl. [Ipumenenne kuciaopoaa. CriocoObl MOTyYeHUs KUCIOPO/ia B
naboparopuu U IpoMbIUIeHHOCTH. KpyroBopoT kucinopoaa B nmpuponae. O30H — aoTporHas Moau(uKaius Kuciopoaa.

TernoBoit 3@ ekt XUMUUECKON peakluy, TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U SHJIOTEPMHUUECKHE peakuuu. Toramso:
yroJib U MEeTaH. 3arps3HeHue BO3/yXa, yCUJIEHHEe MapHUKOBOro 3 dexra, pa3pyiieHue 030HOBOTO CIIOS.

Bonopon — asnemeHT u mpoctoe BemiecTBo. Haxokaenuwe Boaopoaa B mpupone, Gpusnueckue M XUMHUYECKHUE CBOMCTBA,
MpUMEHEHNe, CIOCOOBI MoTydeHuss. KucmoTsl u conu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue CBOMCTBAa BOAbl. Boma kak pactBopurenb. PacTtBopbl. HacbhllleHHbIE W HEHACBIIIEHHBIE PAaCTBOPBI.
PactBopumocTs BemecTB B Boje. MaccoBasi [0Sl BELIECTBAa B pacTBope. XHMHUYECKHE CBOMCTBa BoAbl. OcHoBaHus. Poib
pPacTBOPOB B MPHUPOJE U B >KU3HU 4esoBeka. KpyroBopoT Bozbl B mpupojie. 3arpsa3HeHue MpUpOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus nHeopranmyeckux coeauHeHuil. Oxcuabl. Knaccudukamus okcuzioB: cojieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOoTepHbIe) U HecoseoOpazyromue. Homenknarypa okcunoB. dusnyeckne U XMMHYECKHME CBOMCTBA OKCHUJIOB.
Ilonydenue OKCHIOB.

OcnoBanus. Knaccudukammst ocHOBaHUIL: MIETOYM U HEpacTBOpUMbIe OcHOBaHUA. HomeHkaTypa ocHoBanuil. dusnueckue
Y XMMUYECKUE CBOMCTBA OCHOBaHUU. [loilyueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kuciot. @u3nyeckue 1 XUMUYECKUe CBOMCTBA KUCIOT. Psl akTMBHOCTH
metasoB H. H. bekerosa. [Tlonyyenue kucior.

Conu. HoMenknatypa cosneil. @u3nueckue U XUMHUYEeCKUe CBoicTBa cosel. [lonyuenue comnei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMenm:



KaueCTBEHHOE ONpPEACIICHUE COACpP)KaHUS KHUCIOPOJa B BO3IyXe, MOJyYCHHE, COOMpaHHWE, pacllO3HABaHUE W W3y4YEHUE
CBOMCTB KHCJIOPOJia, HAOII0ICHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM M YCIIOBHUS BOSHUKHOBEHUS U MPEKPAIECHUS TOPEHUS
(mo>kapa), 03HaKOMJIEHHE ¢ 00pa3llaMu OKCHIOB M ONHUCAHUE UX CBOMCTB, MOJIy4eHHE, COOMpaHKE, PACIIO3HABAHUE U U3yUCHUE
CBOMCTB BO/IOpoJia (ropeHue), B3aumojieicTere Bojopoaa ¢ okcuaoM meau (II) (Bo3MoxkHO MCIONb30BaHUE BUIECOMATEPUATIOB),
HaOmrofeHue 00pasioB BEIIECTB KOJMYECTBOM | MOJb, MCCIENOBAaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJBI C MeTa/ulaMd (HaTpueM U KajbllieM) (BO3MOXKHO WCIOJIb30BaHUE BHUACOMATEPUAJIOB), HCCIEIOBaHHE O0Opa3IoB
HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJEHHWE H3MEHEHHUs OKpPACKM HHAMKATOPOB B PACTBOpPAX KUCIOT H
mesoue, u3ydeHue BzammozeicTBus okcuga Menu (II) ¢ pacTBopoM cepHOMl KHUCIIOTBHI, KHUCIOT C MeETa/llaMH, pPEaKIuil
HEUTpaIu3alvu, MOJy4eHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO METAJUIA JIPYTMM W3 PACTBOpPA COJIHM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaXHEenIIne KJIacChl HEOPTaHUYECKUX COCTUHEHUID.

Iepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux ieMeHToB . M. MenaeseeBa. CTpoeHne aToMoB.
XuMuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[lepBble MOMBITKH KIACCU(PUKALMK XUMUYECKHX 3eMeHTOB. [loHsTHE O Trpynmax CXOAHBIX 3JIEMEHTOB (ILIEJIOYHBIE U
IIEJIOYHO3EMEIBHBIE METAJIbI, TaJOTeHbl, WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphIe 00pa3yroT amMdpOTEpHBIE OKCUIBI W
TUIPOKCUBI.

ITepuoanyeckuii 3akoH. Ilepuonndeckass cucrtema xumudeckux sneMeHToB [[. M. MenneneeBa. KoporkonepuoaHas u
muHHOTIeproaHas Gopmbl Ilepuoandeckodt cuctembl xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl W TpyImiibl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U IPYIIBI JJIEMEHTA.

Crtpoenue atoMoB. CoctaB aTroMHBIX sizep. M3oTonbl. DnekTpoHsl. CTpoeHue 3MeKTPOHHBIX 000JI04eK aTOMOB mepBbix 20
XUMHUYECKUX 3JIeMeHTOB llepnomnueckon cucremsl JI. M. MennpeneeBa. XapakTepuCTHKa XUMHYECKOTO 3JIEMEHTA IO €ro
noJjioxkeHuto B Ilepunonnueckou cucreme /1. 1. Meneneena.

3aKOHOMEpPHOCTU U3MEHEHHS paguyca aTOMOB XHUMHYECKHUX DJIEMEHTOB, METAJUIMYECKUX MU HEMETAIUIMYECKUX CBOMCTB MO
rpynmnamM 1 nNepuogaMm.

3nauenue [leprnonnueckoro 3akoHa u [lepruoauyeckoil CUCTEMbl XUMHUECKUX 3JIEMEHTOB JJISl Pa3BUTHUSI HAYKU U MPAKTUKHU.
. U. MenpaeneeB — y4EHBIN U TPAXKIAHVH.



Xumunueckasi cBsi3b. KoBaneHTHas (MojisipHas W HEMOJSIPHAs) CBS3b. DIIEKTPOOTPUIIATEILHOCTh XUMUUYECKUX 3JIEMEHTOB.
HonHnas cBs3b.

Crenenb okucaeHus. OKHUCIUTEIBLHO--BOCCTAHOBUTEIbHBIC peakiuu. [Ipomecchl OKUCIEHHST W BOCCTAHOBJICHHS.
OKxucIUTeIM U BOCCTAHOBUTEIIHN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEMIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCHIA ITMHKA C PAacTBOpaMU KHUCIOT U
1IEJI04Y€ei, MPOBEICHUE OMBITOB, WILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENHLHO-BOCCTAHOBUTENIBHBIX PEAKIMi (TOpEeHUe, peakiuu
Pa3JIoKEHUsI, COSTUHECHMUS ).

TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC (Xumus)

KoanuecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonTposibHbIE IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoThI
Pa3nes 1.1lepBoHayaibHbIe XMMHYECKHE TOHATHS
Xumust — BaxHasi 00,1aCTh
€CTeCTBO3HAHUS U bubnuoreka [JOK
1.1 N 5 2
NMPAKTUYECKOM JeATeJIbHOCTH https://m.edsoo.ru/7f41837¢
YeJl0BeKa
BemecTBa 1 XuMHUYeCKHe bubmoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro nmo pazneny 20



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

Pa3nes 2.BaxkHeiilmme npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucaopon. Ilonsitue 06 6 1 bubmmoreka [JOK
’ OKCHIAX https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue 0 Kuca0Tax u 8 1 bu6nuorexa [IOK
’ COJIAX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka LIOK
’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI bubnuotexa [JOK
24 . 11 1 1
HEOPraHM4YeCKHUX COeTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznen 3.1lepuoanuecknii 3axkoH u [lepuoagnuyeckas cucrema xumudeckux 3jeMmeHToB /. U. MenaesneeBa. Ctpoenne aToMoB. XUMHUYeCKas
cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

IHepuoguyeckuii 3aK0H 1
Ilepuoanueckasi cucrema bubmunoreka LIOK

xuMuueckux saemenToB . K. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aromMa

3.1

XumMnieckas CBA3b.
32 OKHCIUTEIBHO- 8 1
BOCCTAHOBHUTEJbHbIC PeaKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

HToro no paszaen 15 bubanoreka LIOK
paeLy https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubanoreka LIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 110

ITPOI'PAMME 68 4 S



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

HHOYPOYHOE INTAHUPOBAHMUE 8 KJIACC (Xummust)

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ndposbie
Tema ypoxka Koutpoabsubie IIpakTuyeckue A ucpp
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 Bbu6nuoreka [JOK
yeJjoBeKa. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTHEe 0 MeTOAAX MO3HAHUSI B XUMHUH 1 Bubmorexa ITOK
A https://m.edsoo.ru/ff0d227¢
IIpakTrueckas padora Ne 1 «IIpaBuita paOoThI
3 B §a6o aTo I/II/IpI/I IpUEMBI 00 5 eHI/IHI()) 1 1 Bubmuorexa ITOK
patop P paill https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
Yuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1
pas3zeneHus cMmeceu https://m.edsoo.ru/ff0d26ca
IIpakTrueckast padbora Ne 2 «Pa3nenenue
5 cnfeceﬁ (Ha T I/III)VIG € OYHCTKH noI:sa €HHOM 1 1 bubmorexa [IOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbu6nuoreka [JOK
6 ATOMBI M MOJICKYTBI ! https://m.edsoo.ru/ff0d2a6¢c



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

XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)

bu6mmoreka [IOK

cucTeMaTH3anus 3HaHUU

7 XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXKHBIEC BEIIECTBA bubmorexa LOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubsmorexa [JOK
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckas popmyia BaJIeHTLII{lOCTB aTOMOB bubmorexa LOK
pMYJIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHAsI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B Bbu6nuoreka [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. MosspHas bubanorexa HOK
macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmunorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koauuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
17 .
10 YPAaBHEHUAM XUMHUYECKUX PEAKIUU https://m.edsoo.ru/ff0d5708
Knaccudukamms xuMudeckux peakiui
18 (coe I/IHq;HI/ISIH a3JI0KCHUS 3211\1;6 ;{Hﬂ bubmorexa [IOK
o P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IICHHE 1 bubmorexa LOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2be8
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

KonrponbHas padora Nel o reme «BermectBa

bu6mmoreka [IOK

20 U XUMHAYECKUE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3os. CocTaB Bo3ayxa.
21 KI/IC?‘I}(;XO — DJIEMEHT U IIPOCTOE Beﬂy:CTBO Bubmiorexa LOK
POA p m ) https://m.edsoo.ru/ff0d448e
O3zoH
duznueckre 1 XUMUYECKHE CBOMICTBA
22 KHCIIOpo/ia (peakiuu OKUCIICHHSI, TOPEHUE) bubmorexa [JOK
PpoJia (peaki - TOP ) https://m.edsoo.ru/ff0d4614
ITousitue 00 oxcumax
CriocoOsI ITOJTY4EeHUST KUCI0OpOaa B
23 JabopaTopun zlqn OMBIHIHerH(;Ii:TH Bubmioreka LJOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoii 3 HEeKT XUMHUYESCKOM peaKIuu,
24 HOHSTHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I Bubmiorexa LIOK
P yp > https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
Tonnuso (He(dTh, yrojb U METaH).
25 3ar 513H€I§I/Ie(11;03 o a, CII0COOBI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
ITpakTrueckas padora Ne 3 o Teme
26 «ﬁon eHue I/II())O6I/I aHWE KUCI0poaa Bubmiorexa LOK
ye . P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOHNCTBY
27 Bonopon — 351eMeHT U IIPOCTOE BEIECTBO. bubnuoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmnorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHsaTHe 0 KHCIOTAX U COJISIX Bubmiorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[Tomyuenue u cobupanme BOAOPO/Ia,
W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK

32 MonsapHslii 006EM ra3oB. 3aKk0H ABOraapo
P P https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA
33 rasa o e€ro U3BeCTHOMY KOJIMYECTB bubmorexa LIOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruncnenust 006MOB ra3os M0 ypaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA O6’béiI/III)-II)IX Bubmuorexa ITOK
peaxi . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIEI Bubmiorexa LOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmnorexa [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona xak pacrBopurens. HaceleHusie u
37 HEHACHI epHHBIe paCTBO bl. MaccoBas 1oJist bubmorexa LIOK
m P PBL. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
IIpakTtryeckas padora Ne 5 mo Teme
38 «III) I/IFOTOBJ‘IGHEG aCTBOPOB C ONPEeaCIEHHON Bubmiorexa LOK
p o o P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcupl: coCcTaB, KjIacCU(UKAIUS, Bbu6nuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u XUMHUYECKUE CBOMCTBA
41 KncnyhoHblx OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa LHOK
’ P https:/m.edsoo.ru/ff0d664e
OKCHUIIOB
47 OcHoBaHUs: cOCTaB, KJIacCU(PUKaIHs, Bbu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, Bbu6nuoreka [JOK

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

45 ITonydyeHne u XUMHUYECKHE CBOMCTBA KHCIIOT buGnnorexa LIOK

ya https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeEME bubnuoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI

43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50

Bbu6nuoreka [JOK
49 OO0001IeHrEe ¥ cucTEMAaTH3alys 3HAHUH
B H https://m.edso0.ru/00ad9cb2
KontpoasHas padora Ne3 mo teMe
50 "OCHSBHBIG KJ'II;CCBI HEOPTaHHYCCKUX bubnnorexa LIOK
on p https://m.edsoo.ru/00ad9¢la
COeIMHEHU I
[TepBble MONMBITKU KIaCCH(DHUKALIMI
51 xnﬁnqecxmx 3JIEMEHTOB ?IOHSITI/IG 0 rpymmnax bubmmorexa [IOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JICMEHTOB
Ilepnoanyeckuii 3axkoH 1 Ileprogndeckas
52 cnfTeMI; XUMHYECKHX BHGMGII{)TOBH pIn 1 bubmorexa LIOK
U https://m.edsoo.ru/00ada52c
Menpaeneena
53 Ilepuoapl, rpynnel, TOAPYIIIEI Bubmiorexa LIOK
p » TPYTIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK

M3otonsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB

bu6mmoreka [IOK

55 aneMeHToB llepuoanyeckoii cucremst . U. htps//m.edsoo.rw/00ada6be
Menpeneena
XapakTeprucThKa XUMHUUECKOT'0 JIEMEHTA I10
P P N bubmnorexa [JOK
56 ero noJjioxkeHuto B [leproanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akona st
pa3BuTHUs HayKu U npaktuku. J. W. bubmmoreka [JOK
57 ..
MenneneeB — y4EHBIM, IEJArOT U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubanorexka HOK
58
XUMHUUECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
>9 Monnas xumueckas CBAsep https://m.edsoo.ru/00adac34
60 KosBanenTHas nmonsapHast XUMHUECKas CBSI3b Brbmotexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemmoapHasg XUMHUYECKasl CBSI3b Bubmiorexa LIOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenen okuCaCHMs https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIIUU Brbmaorexa [IOK
peakit https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmiorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme «CtpoeHue bubmmoreka [JOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
. Bbu6nuoreka [JOK
66 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI hitps-//m.cdsoo.ru/00adb33c
67 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH bubmuorexa [JOK
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https://m.edso0.ru/00ad9cb2

68 O00011eHre U cUCTEMATU3aLMS 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68
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