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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaibHON paboyeil mIporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENOaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBarteNbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTePUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TakKe TPeOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
0oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
DPHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenune xumuu:



CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW  JIESITEIIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHAIBHOMN JESITENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarommxcs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XHUMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkKaHus MPOTpaMMbI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ HSTH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TIO TMPUHIIMAITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMHUU;

— YUCHUA O CTPOCHHUU aTOMaA U XUMHYECKOU CBA3U,



— TMpPEeACTaBIEHUN 00 JIEKTPOJUTUYECKONW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHMS PpPacCCMATPUBAIOTCS HAa OCHOBE JMIMPHYECKU
MOJTyYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OAHOTO
YPOBHSL K JpYromy, BBIINOJNHAS (YHKUUU OOBSICHEHHS UM IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEU ITPAKTUYECKOIO IMPUMEHEHUS U IOJYYCHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHMe TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHAS] O XUMHYECKOM COCTABISAIOIIEN HAyYHOU KapTUHBI MHpA B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJaM IIO3HaHMWS B Hayke. M3ydeHue XUMUM NPOUCXOAUT C INPUBJICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buonorus. 5-7 knacce» u «Pu3uka. 7 KiIacc.

[Ipy w3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKCHUH,
JOCTYNHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEIIECTB U
XUMHUYECKUX peakluid, B GOPMHUPOBAHUM U Pa3BUTUU MO3HABATEJIbHBIX YMEHHUM U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro oOOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE HeIH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,

CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpHOOILEeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHue ycloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaloIllero MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YYCHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW Ui BBIPAOOTKH JKOJOTHYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHUU Ha YpPOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMU, INPUHATHIMU B
oOmiecTBe MNpaBWIaMM M HOPMAMH IIOBEICHMS M CIOCOOCTBYIOT IIpoLEccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIEHHOCTHOI'0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMs 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

IIPEICTABICHUS O COLMAJIBHBIX HOpPMax M IPAaBUJIAX MEXKIUYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTU NpHU
BBINIOJIHEHUHU YYEeOHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM [eATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIIOBEACHUE M IIOCTYIKM CBOUX TOBApHUILEH C IIO3HULUU

HPaBCTBCHHBIX W IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJ'ICI[CTBI/Iﬁ ITOCTYIIKOB;



3) HeHHOCTH HAYYHOT0 MO3HAHUSIL

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIAIOLIUE
OCHOBY JIJII TTIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

[T03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHU I10
XUMHUH, HEOOXOIUMBIE JJIsi OOBSICHEHHS HAOJII0aeMbIX MPOIECCOB U SIBJICHUH,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMH TEKCTAMH, CIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEeATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHsI OOy4YeHUS B
JTaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHHUSI),
HEOOXOMMMOCTH COOJIONIEHUs TIPaBWJI OE30MacHOCTH TPU  OOpAIIeHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBOKEHUE K TPYIy M pe3yJbTaTaM TPYJIOBOW AEATEIHLHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX

HHTCPCCOB U CITOCOOHOCTH K XHUMMHH, O6H.ICCTB€HHBIX HHTCPCCOB U HOTpe6HOCT€I>'I,



yCTHENTHON MPOo(heCCUOHATBFHON ASSTEIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUM,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

6) 3K0JI0rNYecKOTr0 BOCIIUTAHUS:

HKOJIOTMUECKHU 11eJIeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEJEHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMbIe TPU WU3YYEHUU XUMHH, JJIs
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPY KAIOIIEeW MPUPOIHON CPENOM, AJI MTOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHON TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAay4YHOUW KapTHHE MUpA, U YHUBEpCaIbHbIC YueOHbIE AEHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETyJISATHBHBIE), KOTOpbIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHWIO M OCYIIIECTBJICHUIO Y4eOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOEHUU

3HAHMU: pacKpbeIBaTh CMbICII XHUMHWYCCKHX MMOHSTUH (BBII[CJ'IHTB HUX XapaKTCPHBIC



MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMH), HUCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHU, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSATH B TPOIECCEe NO3HAHUS TOHATUSA (TIPEAMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMHuYeckas Gopmylia U YpaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU W TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB

(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpPAHHUS, CIPABOUYHbIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3ju4yHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONMPENeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOUpATh ONTUMAIIbHYIO (hOpMY NpeACTaBlIeHUsI HHPOpPMALK U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrarpaMmamu,
apyrumu popmMamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH INPUPOIHON
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSI 3aJlaBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CylIecTBY  oOcCyXnaemMoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a/1a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOM pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HMKAIOIIMX TpoOJieM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uiuil (00cyxaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMbI», KOOPAUHALUS
COBMECTHBIX JCHCTBUHM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:



YMEHHUE CaMOCTOATENBHO OIPEICIATh LENIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIIATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 33J]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM €U, YMEHUE
VCIIOJIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMble B YCIOBUU 3aIaHUM.
HPEAMETHBIE PE3YJIBTATHBI
B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIbHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalbHON pabodeil mporpaMMoH,
BBIJICTISIFOT: OCBOEHHBIE OOYYarOIIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHWs, €ro  HWHTEPIpPETaLNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.
K xonity oOyuenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
®paCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHI: aTOM, MOJIEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO DJIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTEMNEHb
OKHUCJICHHS, XMMHUYECKasl PEeaKIus, KiacCU(pUKAIUSI pPEaKIUi: peakiuu
COCMHECHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMELICHUS, PEaKIUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiunu,
SAIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PamUyC

aToMa, XUMHUUYCCKaA CBA3b, IIOJIAPHAsA M HCIIOJAPHAA KOBAJICHTHAA CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PACTBOPE;

® JUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TOHSATUH U
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;

®[ICTIOJIH30BAaTh XUMHYECKYI0 CUMBOJIMKY JIJIsSI COCTABJICHUS (DOPMYJT BEIIIECTB
Y YPAaBHEHHUM XUMUYECKUX PEaKIUM;

®OIPENIEATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cMbIchn llepmommueckoro 3akona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

®OMUCHIBATh M XapakTepuszoBaTh Tabiuunyro ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YHCIIO dIEKTPOHOB
U pacrpeAesieHUue UX Mo 3JIEKTPOHHBIM CIIOSIM);

ekaccu(PUIIMPOBaTh XMUMHUYECKHE DJIEMEHTHI, HEOpraHUYeCKue BelIeCTBa,
XUMHUYECKUE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIUU

BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);



e XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

®[IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUN B
Pa3INYHBIX YCIOBUSX;

®BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMyre COeAHMHEHUS,
MacCcOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IMPOBOAUTH pacdy€Tbl IO
YpaBHEHUIO XUMUYECKOMN peaKIny;

®[IPUMEHSITh OCHOBHBIC OTEPAIMH MBICIUTEIHHON JAEATEIbHOCTH — aHAIH3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUS CBOMCTB
BEIIECTB M XWUMHUYECKHUX pEaKlud, €CTECTBCHHO-HAYYHBIE METOIbI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

eCJieI0OBaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOHN MOCYI0M U 1abopaTOPHBIM
o0opyZOoBaHMEM, a TaKXKe TpaBuWiIaM OOpalieHusi C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HbIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBICHHIO PACTBOPOB C
OIPEIECIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XUMUYECKUE DKCTIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB
MIEJIOYEH U KHCIIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, dheHomndTanenH,
METUJIOPAHXK U IpYyTHE).

K kxoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:
®pACKpBhIBATh CMBICI OCHOBHBIX XHMMHUYECKMX MOHSATHH: XHUMHUYECKHUM

9JICMCHT, aTOM, MOJICKYJIa, HMOH, KA4TWMOH, AaHWMOH, IIPOCTOC BCIICCTBO,



CIO0KHOE BEUIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITns, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMU WOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTaJTMYecKas), KpUCTANIMYECKass penieéTtka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
koHueHTpanus [TJIK BemiecTna;

¢ ULUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHWYECKHX TOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

®[ICTI0JIH30BaTh XUMHUUECKYIO CUMBOJIMKY JIJIsSi COCTaBJIeHUsI (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

® OIPEICIIATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XMMHUYECKUX JJIEMEHTOB B
COCQMHEHUSAX pA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cmbich Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuoanmdeckoit CUCTEMbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas moarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynmna)», manble u OoNbllIME TEPUOABI, COOTHOCHUTH
00O3HAYEHHUs, KOTOpblE HMEIOTCI B TMEPUOAUYECKON Tabmune, ¢

YU CJIIOBbIMH XapaKTCPUCTUKAMUA CTPOCHUA aTOMOB XUMHNYCCKHUX



JMIEMEHTOB (COCTaB ™ 3apsja sApa, OOIIee 4YUCIO DJIEKTPOHOB U
pacnpeneieHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIWHEHUHN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJIACCU(PUIIUPOBATH XUMHUYECKUE DJIEMEHTBHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

®XapaKTepHU30BaTh (OMUCHIBATh) OOIME U CHEUUPUUYECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

® COCTABJISITh YPABHEHHUS SJIEKTPOJIUTUUECKON NUCCOUALIMNA KUCIIOT, EI0YeH
U COJICH, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHHS PeaKIiil HOHHOTO 0OOMEeHa,
YpaBHEHUS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

®pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIHA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;

®[IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

®BLIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MAacCOBYIO JIOJIIO XHUMHYECKOTO JJeMeHTa 1o (GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BelIeCTBa B pPAacTBOpE, IPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUUYECKOUN peaKIuu;

®COOJTFOTaTh TIPABUIIA TIOJBL30BAHMS XUMUYECKON TOCYI0M U J1ab0paTOpHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B

COOTBCTCTBHMM C HHCTPYKLHUAMH II0  BBIIIOJIHCHHUIO Ha60paTOpHBIX



XUMHYECKHX OIBITOB TI0 IIOJYYCHHIO M COOHMpaHHWIO Ta3000pa3HbBIX
BEIIECTB (aMMHUaKa M YIIEKUCIIOTo ra3a);

®IIPOBOJIUTh PEAKIINH, MOATBEPIKIAIOIINE KAYSCTBCHHBIH COCTAaB Pa3IMYHBIX
BCIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMHUA-, HOIWI-,
kapOonat-, (docdar-, cunmkar-, cyabdar-, THAPOKCHUI-UOHBI, KATHOHBI
AMMOHHSI ¥ HMOHBI W3yYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPTaHHYECKUX BEIIECTB;

®[IPUMCHSTH OCHOBHBIC OIEpPAIlMH MBICIIHTEILHON JCATCIIBHOCTH — aHAIHM3 U
CHHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEMaTH3aIluI0O,  BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB M
XUMHYCCKHX PEAKIMi, €CTeCTBEHHO-HAyYHbIC METOJbI ITO3HAHUSA —
HaOIII0/IeHUE, W3MEPEHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peajbHBbId U

MBICIICHHBIH ).



COJEP) KAHHUE OBYUEHUS

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMUU B )KU3HHU YEJTOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKUE CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemiecTB. IloHsATHE O MeTomax MO3HAHHMA B XMMHHU. YHCTHIE BEIISCTBA M CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE dJeMEHTbl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENIbHAs aTOMHas Macca.
OtHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBas JOJIsI XUMHYECKOrO AJIEMEHTA B
COCIUHCHUMU.

KommuecTBo BemectBa. Moisib. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHUYECKHUX COCIUHCHUM.

OuU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKIHSA U €€ MPU3HAKH.
3aKOH COXpaHEHHUS MAacChl BEIIECTB. XHMHUYECKHUE ypaBHeHHS. Kimaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiIaMu paboThl B TaOOpAaTOPUU H
npuéMaMu 0oOpallleHus ¢ JIabOpaTOPHBIM OOOPY/IOBAHUEM, U3YUCHUE U OMHCAHUE
dbu3nYeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
bus3ndeckux (MJIaBJICHUE BOCKA, TasHWE JIbjJa, PACTUPAHHE caxapa B CTYIIKE,
KUINIEHWE U KOHJCHCALMS BOJBI) U XUMHYECKUX (FOPEHHE CBEUYH, MPOKAIUBAHUE
MEJIHOM IIPOBOJIOKH, B3aMOJICHCTBUE MeJjla ¢ KHCJIOTOM) SBJICHUM, HAOII0ICHUE 1
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHYECKUX peakiuil (pasfioKeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3IoKEHUE TUIPOKCHIA

mean (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pacTBopoM coy meau (11),



U3y4EHHE CMOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWLIAINA, XpoMaTorpadusi, MpOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Baxkueiuue npeacTaBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. Haxoxxnenuwe kuciaopoga B HOpupoje, (U3MUecKue U XUMHYECKUe
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
NOJIy4eHHUs] KUclopoAa B JabopaTOpud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoa B mpupoje. O30H — auioTporiHas MoAuUKaIus KUCIopoaa.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHUE
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — nsnemeHT uM mpocrtoe BemecTBO. Haxoxxaenue Bomopoaa B
npupone, (uU3MUecKue M XHMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MonspHbiii 00bEM razoB. Pac4€Tel Mo XUMHUECKUM YPaBHCHHSIM.

dusnueckne cBouMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpBHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBasi 10J1s BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpOB B Ipupoze U B KU3HU 4YesioBeka. KpyroBopor BoAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukarnusa neopranmueckux coemuHennid. Oxcuzapl. Kmaccudukamms
OKCUJOB:  cosieoOpasyromire  (OCHOBHbIE,  KHUCJIOTHbIE, aM@oTepHbIe) H
HeconeoOpasyromue. HomeHnkinatypa oxcuaoB. @Dusnmyeckue MU XUMHUYECKUE

CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukarnus kucmor. Homenkmarypa kucnor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckrue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENIEIICHHE COAEPKaHUsI KUCIOpOAa B BO3yX€, MOITYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (mo)apa), O3HAaKOMJIEHHEe C oOpa3llaMH OKCHJIIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Ye€HHE, COOMpaHUEe, pPACMO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pACTBOPOB C OMNPENEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIAMHU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCHOJb30BAHUE BUJIEOMATEPUATIOB),
UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PaA3IUYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUSI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KUCJIOT C METaJJIaMH, pPEaKlUid HEUTpalIu3alvy, IOJIy4EeHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX

COEIMHEHUI.



Iepunoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
yaiemMenToB /JI. WM. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSf3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(pOTEPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ilepuonnyeckuit 3aKoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. DU3HYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEpPOB IEpHOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHur B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHAsl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE

r'mapoKCua IMHKa C paCTBOpaMHU KHCIIOT H menoqeﬁ, IMPOBCACHNEC OIIbITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropenue, peakliMy pa3ioKEeHUs], COETUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsannss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEHHO--HAayUHbI€ MOHATHS: HAY4YHbIN (akT, TUIOTE3a, TeOopus,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/bl1, CoNHIIE.

buonorus: dorocuntes, aApixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEpPUOJAOB, Kallds, KaJlbLMs M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepmomnueckoit
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XWMHUYECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U

BUJIa XUMHUYECKOM CBS3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 10 Pa3IUYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUUYECKUE
YPaBHEHUSL.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE 0 TOMOT€HHBIX U IeTEepPOre€HHBIX
peakuusax. llonsarue o karanuse. IlonsaTue 0 XUMUYECKOM paBHOBeCUU. DaKTOpHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI
OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIIOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IHUCCOLMALIMU BEILIECTB C PaA3JIMYHBIMUA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTra U ajnmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu

OT BO3JCHCTBUS pa3IMUHBIX (AKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEAaKUUMW Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoJIelicTBUE C MeETallJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTeue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHWe XJIOpUIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NYECKHUe CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENs Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuH,
JeKalue B OCHOBE IMPOMBIIUIEHHOTO CHOc00a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHWA B TMPUPOJie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHHS. A30T, pacIpOCTPAHCHHE B MPHUPOJIE,
dusznyeckre U XuMU4IecKue cBoicTBa. Kpyrosopor a3ora B mpupoie. AMMHAK, €ro
bu3MYecKue 1 XUMUYSCKHAE CBOMCTBA, TOJydyeHrue u mpuMeHeHne. Com aMMOHWS,
X QU3NIECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIOTa, €€ TOoMydeHHe, (QU3MUECKUe W XUMUYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
yIoOpeHuil. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH CpeIbl COSTMHCHUSIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3nvIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaUueCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XHUMHYECKHUE CBOMCTBA,
MOJIy4IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTBl WX TMepepaboTku (O€H3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.

IToHsTHEe 0 OMOJIOTMYECKH BaKHBIX BCHICCTBAX: JKHUPAX, 6em<ax, YIJIEBOJAax — U UX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacTaBiieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKUE W XUMHUYECKHE CBOICTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOyTIMBaHUs caxapa Mo JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
WOH W HaOJIOJieHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCAUHEHHHA (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacrno3HaBaHUE U W3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH M M3yUYEHHUE MTPU3HAKOB
UX MPOTEKAHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE

CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U



CUJIMKAT-HOHbl W W3YYCHUE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeume HeMeTaIIbl U UX COCTUHEHUS.

MeTaJJibl 1 UX COeTUHEHUSA

OO6m1as XapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux TnonoxeHusa B llepuomndeckor cucreMe XHUMHUYECKUX diemMeHToB [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTauioB. MeTtamndeckasi CBsi3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psil
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Toy4yeHuss MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
criocoObl 3amuThl WX OT Koppo3uu. CraBel (CTallb, YYT'YH, JIOPaTIOMHHUH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilemounble MeTaUIBL: TONOKEHUE B [lepuoanyeckor CUCTEME XUMHUYECKUX
sanementoB /. M. MenpaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJIECHUE B IMPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanusi). OKCUIbl U
TUJIPOKCUNIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB H X
COCIVHEHNH.

[IlemoyHO3EeMENBHBIE METAIBI MAarHUd W KaJbLMK: TOJIOKEHHE B
IIeprnonnueckoin cucreMe xumudeckux snemeHToB [[. Y. Menneneesa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B npupoae. Pu3ndecknue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kajnplus. BaxHeive coeauHEeHWs Kaiublus (OKCHI, THIPOKCHI, COJIH).
KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJtoMUHUN: TIoJ10)keHue B [leproinueckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAXOXICHHWE B mnpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTFOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.

. MCHI[CJICCB&, CTPpOCHHUEC aToOMa, HaXO0XIACHHC B IPHUPOJIC. duznyeckue M



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, H3yUYCHHME PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlEcCa TOPEHUS XKeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPHU3HAKOB  MPOTEKaHUs
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB TUIPOKCHUAA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelue
METAJUTBI U UX COSTUHCHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonis npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpaius BemiecTs, nanee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce

OCYHICCTBIIACTCA 4YCPEC3 HMCIIOJIb30BAHUC KakK O6H_II/IX CCTCCTBCHHO-HAYYHBIX



MOHSATUH, TaK U TOHATHH, SIBJSIONUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, Ta3, paCTBOP, PAaCTBOPUMOCTb, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COMHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPO3JIEeMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MuUHEpadbl, TOPHbIE MOPOIHI,

IMOJIC3HBIC UCKOIIACMBIC, TOIIJIMBO, BOAHBIC PCCYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N Kosaun4vecTBo 4acoB duekTpoHHbIe (L (pPOBHIE)
lI/-lI HaunmenoBanue pa3xeioB u B KOHTpOJILHLIe HpaKanecKHe OﬁpaSOBaTeJIbHLIe PeCypcChl
cero
TeM NMPOrpaMmMbIl padoTsI padoTbI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6nmorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiilume npeacrtaBuTe 1M HEOPraHMYeCKUX BelleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoteka [IOK
' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.llonstue o kucnorax 8 1 bubmmnoreka HOK
' Y COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChl 1 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBS3b. BuGmorexa [IOK
3.2 OxueuTensro- 8 . https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIIUN
Hroro o paszeny 15 ﬁfﬁ%ﬁ;gﬁﬁfmsgn
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOTPAMME



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 padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 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. 8 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 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTHUKa XUMUIECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.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.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerectBa 1 Mmarepualisl B KA3HU YeJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE 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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOAAX TO3HAHUS B XUMUH 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasua
paboThI B 1a00paTOPUU U IPUEMBI
3 oOparieHus ¢ J1abopaTopHbIM 1 bubmorexa HOK
patt patop https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Hudposas aadoparopuss RELEON
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
«Paznenenue cmeceit (Ha mpumepe bubnuoteka [JOK
5 . 1
OYHMCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
Indposas n1adoparopus RELEON
bu6mmorexa [IOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE AIEMEHTHI. 3HAKU 1 bubnuotexa [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u ClIOKHBIC BEMIECTBA 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubmuorexa [JOK

9 A -
TOMHO"MOTICKYJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BamreHTHOCT bubmmorexa [JOK
pMy:a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOIO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCci0BUSA IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKUX bubmorexa [JOK
HeeTsa no yp htps://m.eds00.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuuecKkux peakiuia
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U bubmmorexa [JOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aINs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubnnorexa [JOK

«BelecTBa 1 XUMHUYECKHE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [JOK
AYxa. poA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa (P . https://m.edsoo0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus KUCIopo/ia B
23 1abopaTopuH U MPOMBINIIICHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar ;13He1§1/1e(11;03 . a, CTIOCOOBI iro bubnuorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucioposa, bubnnorexka [JOK
H3YyYEHHUE ETO CBOMCTB) https://m.edsoo.ru/ff0d4ae2
Iundposas n1adoparopus RELEON
97 Bonopon — anemeHT u npocroe bubnnorexka [JOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mosTydeHus BOAOPOa B bubnmoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme
«[Toxydenue u cobupanue BOAOpoOIa,

bubmuoreka [JOK

31
H3yYE€HHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
udposas gadoparopus RELEON
32 ModsipHblii 00bEM ra30B. 3aKOH bubmumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KoaudecTBa
33 BEILIECTBA ra3a 10 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brruucnenus 00bEMOB ra3oB 110
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCBI peHHLIE aCTBOPBI MH;CCOBaSI bubmorexa HOK
- P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
ITpakTuyeckas padora Ne 5 o Teme
«IIpurotoBiieHrE paCTBOPOB C
38 or pe eNEHHOU MalZCOBoﬁp onen bubmorexa HOK
pedl . a https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
Hudgposas gadoparopuss RELEON
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bubnmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmmorexa [JOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
ITpakTruyeckas pabora Ne 6. Pemenue
AKCMEPUMEHTAIIBHBIX 33]1a4 110 TEME
47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT»
Hudposas n1adoparopus RELEON
48 I'eneTnyeckas cBA3b MEXKIY KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 0606 i
ODHICHUE 1 CHCTEMATH3AMHA SHAIH https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX brbmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
51 [lepBbie NOMBITKY KJIaCCUPUKALTUN bu6nuoreka [IOK

XHMHYECKHX 3JIeMeHTOB. [loHsITHE O

https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOoAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U

52 Ileproaudeckas cucTeMa XUMHYECKHX bubmorexa LOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
53 Ilepronanl, TPYNIIBI, HOATPYIIIEI bubmmorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 271eMeHTOB [leproanueckoit bubmmorexa [TOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
58
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
51
59 OHHAA XHMIHCCKAT CBAD https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nosnsipHasi XUMHYECKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076

bubmumoreka [IOK
64 OxucauTeNny 1 BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076

65 KonrtponsHas pabora Ne4 o reme 1 bubmumorexa [IOK
«CtpoeHue aroma. XUMUYECKasl CBSI3bY https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6o011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PezepBublit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O6001meHne u 1 bubnuoreka [IOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
[Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bujpl XUMHUYECKON CBSI3U U TUIIBI
KPHUCTAJUIMYECKUX PEIIETOK 1 bubmorexa [JOK

P P https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
PpEAKIHI MO pa3INYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 bubnmuotexa [JOK
@akTOopBbl, BIUSIONIAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMUYECKOU PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LOK
p VH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubnmorexa LHOK
pedt o https://m.edsoo.ru/00add8h2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITousiTHEe 0 TUAPOIU3E COJIEH bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTru3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenne sKcrepuMeHTaIbHbBIX bubnmnorexa [JOK
3a71a49» https://m.edsoo.ru/00addbfa
Hudposas aadoparopuss RELEON
KonTtponbHas padora Ne2 o treme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubnnorexa [IOK
P ! HHATI. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmuotexa [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJjiopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTyYeHUE bubmmorexa [TOK
» HOIYH ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyyeHue COJITHON KUCIIOTHI, bubnnoreka [HOK
U3y4YeHUe €€ CBONCTB» https://m.edsoo.ru/00ade348
Hudposas nadoparopus RELEON
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3 bubmmorexa LOK
DearIiL, A https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepol u €€ coequHEeHUN bubnunorexa [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpoeHue, (hru3nuecKue bubnunorexa [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIIEHHOTO CIoc0o0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYXKaroIllel cpelibl COEAMHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJIU BBIXOJA

bubmuoreka [JOK

27
MPOJYKTa PEaKLIKU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJICMCHTOB
28 V A-rpymibl. A30T, paclipOCTpaHEHHE bubnunoreka [HOK
B IIpupoae, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u
29 XUMUYECKHE CBOWCTBA, MOTyYEHUE U bubmmorexa [JOK
» HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTuueckast pabota Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHUE €ro bubnuoreka [IOK
CBOMCTB» https://m.edso00.ru/00adf180
Hudposas aadopatopuss RELEON
31 A3oTHas KucioTa, e€ husndeckue u bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHuil. XuMHUYeCcKoe bubmmorexa [OK
yAoop ’ . https://m.eds00.ru/00adf518
3arps3HEHUE OKPYXKAIOLIEH CpeIbl
COETMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(ppl?sn(qe)CKHe u bubmorexa [JOK
P . https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYYCHUE
Hcnonws3oBanue ¢pocdaToB B
34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HeHUE MPUPOJTHON CPeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
b K
35 Yriiepon, pacipocTpaHeHUE B nommorexa [O

https://m.edsoo.ru/00adfd9c
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npupoe, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

Oxkcuppl yraepoaa, ux Gpusndeckue u
XAMHUYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
bu6mmoreka [IOK
37 vy ¢
FOJIPHA KHCIOTA H €€ COMH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa.
bu6mmorexa [IOK
38 KauectBenHnast peaxiysi Ha KapOOHaT-
https://m.edsoo.ru/00ae027e
noH" Hudposas sadboparopus
RELEON
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bu6mmoreka [JOK
40 K 5
DEMHHH M €T COCAHHEHHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
BKCI'IepI/IMeHTaJ'H)HI)IX 3a1ay4 110 TeME
41 «Baxnaenne HeMeTaIbl 1 UX bubmorexa LOK
https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Indposas nadoparopus RELEON
Kontponbnas pabota Ne3 o teme
42 «BaxkHennme HeMeTaIbl U UX bubmiorexa LIOK
https://m.edsoo.ru/00ae0el8
COCITUHCHUS
OO01Ias XapaKTepUCTUKA XUMUYECKHUX
B P P bubmuorexa [JOK
43 3JIEMEHTOB — METAaJIJIOB.

Merannuueckas cBsI3b U

https://m.edsoo.ru/00ae103e
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MeTaJInuecKasi KpUCTalInuecKas
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB

XUMHYECKUE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUUECKUAH DL Eubmorexa ITOK
pOXHM pAR https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO0mme cnocoObI MOTYYEHUS
MeTaiuioB. CruiaBel. BerauciieHus o
45 aBHEHUAM XUMHUYECKUX PEAKIIUN Bubmorexa ITOK
yp peaiiii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH
46 IToHsaTre 0 KOPPO3UU METAILIOB Bubmorexa ITOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
Ilenounpie MeTa bl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenouHoO3eMeTbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEeHNA KaJlbIUA Bubmorexa ITOK
a B https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIIS
3HAHUU
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
o N bu6mmoreka [JOK
53 JKEcTKOCTE BOIBI M METOEI €8

ycTpaHeHus "

https://m.edsoo.ru/00aelae8
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Hudposas nadoparopus RELEON

N bu6mmoreka [IOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuIpl, THAPOKCUIBI U COJIH JKejle3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AINS
3HAHHUH
[IpakTuyeckas pabora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
59 «Baxknenme MeTajabl U UX bubmorexa HOK
https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Indposas nadoparopuss RELEON
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnorexka [JOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHHI
KonTponbnas pabota Ne4 o reme
62 «BaxkHeinme MeTaIbl ¥ UX
COCTMHECHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
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HOBCEIHEBHOMN KU3HHU YEIIOBEKA

https://m.edsoo0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [HOK
OKPYKaroIEeH cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edso0o.ru/00ae4270
PesepBHeiit ypok. O600ICHHE 1 bubnmoreka [JOK
66 . 1
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Tectol mo xumuu k yueonuky O.C.I"abpuaisan, U.I.Octpoymona, C.A.CrnangkoBa
"Xumus 9 knacc. Asrop Ps6osa M. A., uznarenscteso OK3AMEH, 2022

Tectel o xumuu k yueonuky O.C.I'abpuansH, N.I'.OctpoymoBa, C.A.CrnankoBa
"Xumus 8 kiacc. ABrop Ps6osa M.A., uznarenbcteo OK3AMEH, 2022
KoHTposnbHbBIE 1 caMOCTOSATEIbHBIE PA0OTHI IO XUMHUU 8 KJTacC K YYEOHUKY
O.C.I'abpuansn, U.I'.OctpoymoBa, C.A.CnankoBa .ABtop: H.C. TlaBnoBa;
n3narenscTBo DK3AMEH, 2021

KonTposbsHbIe U caMOCTOSTENIbHBIE PA0OTHI 110 XUMUHU 9 KJ1acC K YUeOHUKY
O.C.I'abpuansn, U.I'.Octpoymosa, C.A.CnankoBa .ABtop: H.C. TlaBnoBa;

n3nareabcTBo DK3AMEH, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



Mup xumun http://chemistry.narod.ru

Bupryansnas Xumuueckas [lxona http://him-school.ru

Xumus AJI BCECX! MWINIIOCTPUPOBAHHBIC MATCPHAJIbI 110 06[H€ﬁ, opraHI/mecxoﬁ n
Heoprannueckoit xumuu http://school-sector.relarn.ru/nsm/

Onucanune o6opynoBanusi «Touku pocra», HCNMOJIL3YEMOT0
IJIsI peaju3anum o0pa3oBaTe/IbHbIX

mporpamMm B paMKax nnpenogaBanudd XuMHHM

Hugposaa  (komnvromepunasn) aabopamopua (LlJI), 1TporpamMMHO-
anmapaTHbli KOMIUJIEKC, JaTYMKOBas CHUCTEMa — KOMIUIEKT Y4eOHOTro
000pyZ0BaHUs, BKIIOYAIOIIUNA U3MEPUTENbHBIA OJIOK, HHTEp(]Eic KOTOporo
MO3BOJISIET OOECIeYrBaTh CBS3b C MEPCOHATBHBIM KOMITBIOTEPOM, U HAOOP
JATYUKOB, PETUCTPUPYIONINX 3HAUCHUSI PA3TUYHBIX PU3UUECKUX BEIUYHUH.
Jamuuxk memnepamypol naamuHoevlii — TPOCTON U HAAEKHBIA JATUHK,
npeaHa3HavyeH sl U3MEPEHUsT TeMIlepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbix cpenax. MMeeT pasznuuHblii nuana3zoH uamepenuit ot —40 go +180
°C. TexHHYecKHE XapaKTEPUCTUKHU JaTyUWKa YKa3aHbl B WHCTPYKIHMH 10
SKCIUTyaTaluu. /lamuuk memnepamypol mepmonapHslil peIHa3HaueH sl
n3mepenus temmepatyp 10 900 °C. Ucmons3yercss npu BBIIOJIHEHUN PadoT,
CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIaMEHH, IUJIABJICHUS U Pa3IoKCHUS
BEILIECTB.

Jamuux onmuueckout naomuocmu (Konopumemp) — TpPEIHA3HAYEH IS
U3MEPEHUsT  ONTHUYECKOU MJIOTHOCTH OKpalIeHHbIX pPacTBOPOB.
Hcnonb3yercss npu U3y4YEHUH TEM

«PactBOphI»,  «CKOpPOCTH  XUMHYECKUX  pEaKIuil»,  ONpeaeiecHUun
KOHIIEHTPAI[MX OKPALIEHHBIX HOHOB.

Jlamuuk pH npenHa3zHayeH 1Ji1 U3MEPEHUST BOJIOpOAHOro nokaszarens (pH)

BOJIHBIX PACTBOPOB B Pa3JIMYHBIX HCCIICIJOBAHUAX 00BEKTOB 0pr>K&I-0HI€I71



Cpelbl.
Jlamuuk 31eKmponpoeoonocmu NpeIHa3HAYCH I U3MEPEHUs YACIbHOM
AJIEKTPOIPOBOIHOCTH KHUIKOCTEH, B TOM UYHCIE€ W BOJHBIX PAacTBOPOB
BemecTB. llpuMmeHsieTcss mNpu  HM3yYEHUM TEOPUU  DIIEKTPOIUTHYECKOU
JUCCOLIMAIINH, XapaKTEPUCTUK BOJHBIX PACTBOPOB.

Jlamuuk X10puo-uoHoe UCToIb3yeTCsl Il KOJWYECTBEHHOTO OIpeieNieHus
coJiep>KaHusl MOHOB XJIOpa B BOJIHBIX PACTBOPAX, ITOYBE, MPOAYKTAX MUTAHUS.
K nmaruumky mnoakitoyaeTcss MOHOCENEeKTUBHBIA 3nekTpon (MCD) (pabouunit
3JIEKTPOJT), MOTEHIMAl KOTOPOTO 3aBUCUT OT KOHLIEHTPALMU ONPEIEIIIEMOT0
WOHA, B JIaHHOM ciy4yae oT KoHueHTpauuu aHuoHoB Cl'. Tlorenuman MUCO
OMPEAETSAIOT  OTHOCUTEIIBHO  DJJIEKTPOJa CpPaBHEHHSA, KaK TPaBUJIO,
XJIopcepeOpstHOrO.

Jlamuuk  Humpam-uoHoe¢  TpEJHA3HAYEH [  KOJMYECTBEHHOIO
OIIpe/ENICHUs] HUTPATOB B Pa3jIMUHBbIX OOBEKTaX OKpYXKarolle cpelbl: BOJE,

OBoOIIAX, PPYyKTax, KOJIOACHBIX U3ACIUIXH T.1I.
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