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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1NO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE deiepalibHOM pabouel IporpaMMbl BOCITUTAHUS
U ¢ Y4y€TOM KOHLEMIMU TpernojaBaHus ydeOHOTO TmpeameTa «XuMHUA» B
oOpasoBaTebHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOydYeHHMs, BOCIHUTAHMUS ¥ Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamMera, yCTaHaBIMBAaET  00s3aTeIbHOE peIMETHOE coJiepKaHue,
peaycMaTpUBaeT paclpesieieHue ero Mo KilaccaM U CTPYKTYPUPOBAHHE I1O0
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHUs, PEKOMEHAYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHHS MHUPOBO33PEHUS
o0Oyy4arolierocsi, €ro NpeACcTaBICHU O MAaTEPHAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpPYEMbIe XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPHI IMYHOCTH, €€ 00111Iel U (PYyHKIITMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIIBHOM JIESITEIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATUN
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MNPHHLMILY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

— TMpeAcTaBleHUN 00 JIEKTPOJIUTUYECKOW JMCCOIMAIlMM BELIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSASA ()YHKIIUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHHUS U MOJYyUYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABJISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MPUPO/IbI, HIEHHOCTHOIO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPUBJICUYCHHEM 3HAHUU W3
paHee M3y4YEeHHBIX Y4eOHbIX mpeameToB: «Okpyxkaromuid mup», «buonorus. 5—7
Kiacce» U «dusuka. 7 kinacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIBHOCTH YEJIOBEKA M KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOMU KYJIBTYPBI. 3a1a4a
y4eOHOTO MpeJMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaOKHEHUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJTOKEHUMN, JOCTYTHBIX
00001IeHNI T MHPOBO33PEHUECKOTO XapaKTepa, S3blKa HAayKW, B MPUOOMIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS NPU W3YYCHHH BEIIECTB M XUMUYECKUX pEaKUui, B
(GbopMUPOBaHUHU U Pa3BUTUU N103HABATEIBHBIX YMEHHUMN U UX IPUMEHEHUH B y4EOHO-
[O3HABATEJIbHON M y4eOHO-UCCIEA0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUHU IPAaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMU B TTOBCETHEBHOM JKU3HHU.

[Ipn u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaXKHOE
3HaYEHUe NPUOOPENH TaKHe LIEH, KaK:

— (GOpMHUPOBAHHE HWHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEIbBHOMY HPUHSATHIO PEILECHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYECKOE MpUOOIIEHUE
O0y4aroumxcsd K CaMOCTOSITENIbHOM MO3HABATEJIbHON JEsITeNbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— o0ecreueHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHWS M CaMOIIO3HAHHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHUBEpCaJbHOE 3HAYEHUE IS
Pa3INyYHbIX BUJOB JEATEIBHOCTH;

— (opmupoBanre oOmEed (YHKIMOHATBHON U  €CTECTBEHHO-HAy4YHOU
ITPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH U OIICHUBATHh SIBICHUS
OKpY’KaIOIIEro MHUpPA, MCHOIB3YS 3HAHWS U OIBIT, MOJyYECHHBIE MPH H3yYCHUH
XUMHH, TIPUMEHATh UX IPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYI0BOU
NeSITENIbHOCTH;

— (QopmupoBanue y O0OydyarOUMxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHYECKHX 3HAaHUW i1 BBIPAOOTKH JKOJIOTUYECKU
[eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM CpEbl;

— pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUID HAa OCHOBE YCBOEGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIis M HANpaBICHHOCTU AATbHEUIIEro
00yUYeHHUS.

OO11ee yrco 4acoB, OTBEIEHHBIX JUIsl U3yUYEHUsI XUMUU HA YPOBHE OCHOBHOT'O
obuiero obpazoBanus, cocrasiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMUM. UHUCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI W MOJNEKYJbl. XHUMUYECKHE BIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
s1eMeHTOB. IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyiia. BaleHTHOCT aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 0Jisi XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemecTtBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTMHEHUIA.

PU3UYECKUE U XUMHUYECKHUE SIBICHUS. XUMHUUYECKasA peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUUYECKUX PEaKIUM (COCTMHEHMS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKON MOCY0H, MpaBWjiaMu paboThl B Ja0OpaTOPUU H
npuéMaMu 0o0palleHus ¢ JIabopaTOpHBIM O000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
(bu3MYEeCKX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOII0JCHUE
dbu3ndecknx (IJIaBICHHE BOCKA, TasHUE JbJa, PAacTUpPaHUE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAIIUSI BOJBI) U XUMHYECKUX (TOpPEHHE CBEUH, MPOKAIWBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUH, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3anMOIeCTBHE Kefe3a ¢ pactBopoM cos meau (11),
H3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIBI0 MarHura, (pribTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeeHNE OYUCTKU TTOBAPEHHOU
COJIU, HAOJIOJIEHWE W  ONHWCAHWUE  pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHHE MOJICJIE MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciaoposn — 3J€MEHT U mpocToe
BelecTBO. HaxoxzaeHnue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
MOJIyYeHUs] KHUCIIOpoJa B JAa0OpaTOpUHM U MPOMBINIUICHHOCTH. KpyroBopor
KHCJIOpoaa B ipupoie. O30H — aJutoTporHas Moiu¢uKaIus KUCIopoa.



TennoBoit 3¢ (heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJIEHHE MapHUKOBOI0 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMenT u npoctoe BeniectBo. Haxoxaenue Bojiopoaa B Ipupoe,
dbu3nYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kuciotsl
Y COJIH.

MonspHblilt 006EM Ta30B. PacduéThl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pacrBoputTenb. PacTBOpBHI.
HacplllieHHbIE M HEHACHIIIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10 BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABL. OCHOBAHUA.
Ponb pacTBOpOB B mpuUposie ¥ B KU3HU 4YelloBeEKa. KpyroBopoT BOABI B MPUPOJIE.
3arps3HeHne NpUpOAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudeckux coenuHenuit. Oxcuasl. Krnaccudukarms
OKCUJOB:  cosieoOpasyroniue (OCHOBHBbIC, KHUCJIOTHbIE, aM(doOTepHbIe) W
HeconeoOpaszyronue. Homenknatypa oxcugoB. Du3nyeckue U XUMHUUYECKHUE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIC
ocHOoBaHusA. HoMeHnkiarypa ocHoBaHuii. PU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [loryuenrne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucioT. Ousnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa coisieil. @U3M4eCKue U XMMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eHeTnueckas CBs3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenn:

Ka4eCTBEHHOE OIIPEEIICHUE COJAECPKaHUs KHUCIOPOAa B BO3AYyX€, IOJNyYEHHUE,
coOupaHue, pacro3HaBaHWE MW W3YyYCHUE CBOWMCTB KHUCIOPOJa, HaOII0ACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4EHHE, COOMpAaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJI0poJia (ropeHue), B3aumo/ieiicTue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIOIEHUE 00PA3II0B BEIIECTB KOJTUYECTBOM
1 ™Monb, wuccieaoBaHWE OCOOCHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IUYHOMN
PacCTBOPUMOCTBIO, NMPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOJABI C MeTaulaMH (HaTpUEM U
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEepUANIOB), HCCJIEIOBaHUE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOICHUE U3MEHECHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH, N3yUEHNE B3aUMOACHCTBUSA



okcuna meau () ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METANIAMH, PEaKIUi
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 pacTBOpPA COJIY, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeunIume Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
yiemenToB JI. WU. MenaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KIACCH(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCUIBI
U TUAPOKCHUBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneera. Koporkonepuoanas u jimuaHonepuoaHas popmsl [leproaudeckoi
cucTemMbl xXumuyeckux ssemeHtoB /J[. M. Menneneesa. Ilepuonbl M TpyIIIbL.
PuU3NYECKNN CMBICIT ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOa U TPYIIIIBI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000J04eK aroMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIo B [leprnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XWMHUYECKHX JJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. M. MeunneneeB — y4€HbIA U
rpakIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoOJisipHasT M HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OKUCIEHNS U BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn:

U3y4eHUE O0pa3LoB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCHAA LMHKA C PacTBOPaMU KHUCJIOT W IIEJIOYEH, HPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHUS ).

Mexcnpeomemunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBSA3CH NMPHU HM3YYEHHM XHMUH B 8 KJacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaKk OOIIMX eCTECTBEHHO-HAayUYHBIX
MOHSATHUM, TAK W MOHATHH, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAY4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHalii3, CHHTE3, KiIacCupUKaIUsg, TEPUOJANIHOCTh, HAOIIOJCHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, ©30TOIIBI,
PaIuOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKHUIM 3apsjl, BEIIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (U3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE3/1bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIE
HCKOIaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKkus

[lepuoanueckuii 3akoH. [lepuoanueckast cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHrE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHSI, KAIbIUS U X COCAUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMeHTOB B llepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BeIIeCTBA: BUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATTUMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XUMHYECCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaccaM HEOPraHHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBsI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3INuyHbIM NpU3HaAKaM (110 YUCTY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHS] XMUMHYECKUX 3JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[lonsatue o ckopoctu xumuuyecko peakiuu. [loHstue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHE O TOMOT€HHBIX M IeTePOTCHHBIX
peakuusax. Ilonarue o karanmse. [IosTue o xumuueckom paBHoBecuu. DakTopel,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIMd U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OasiaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YPaBHEHUM

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIBb30BAHUCM MCTOJa
SJICKTPOHHOTO Oajanca.



Teopus 3JIEKTPOIUTUYECKON TUCCONUALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnoHel. MexaHu3M AMCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAAMHU
XUMHU4ecKoil cBsizu. CteneHs auccouranuu. CUIbHbBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y cioBusi MPOTEKAHUST peaKIii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAIIY.
KauectBeHHbIe peaknynu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTauioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), KCCIEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBHUS  pa3iNMUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  BIEKTPOIPOBOJHOCTHU
PacTBOPOB BEUIECTB, MpoIlecca JUCCOIMUAIIMH KUCIIOT, IIeI0UeH U coei (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEO MAaTEPHUANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OPU3HAKK TNPOTEKAHMs] peakuil HMOHHOro obOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, 0Opa3oBaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOMINX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINi (FOpeHue, peakiuu passioKeHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUECTBEHHBIX PEAKLHUI HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasiibl 4 MX COeAMHEHM S

OOmas xapakTepucTHKa TajdoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe Xjlopa (B3auMoeiicTBre
C MeTajllaMH, HEeMeTajlaMu, mienodyamu). XuopoBogopord. ConsiHas KuCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JlelicTBue xyopa H
XJOPOBOJOPOJa HA OPTaHU3M 4eJIOBeKA. BakHenmume XI0puabl M UX HaX0XKICHUE B
IIPUPOLE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KHCIOPOJAa U Cepbl. AJITOTPONHBIE MOAU(PHUKAIINN KUCIOPOia
U cepbl. XumMuueckue coiictBa cepbl. CepoBOAOPO, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKUE cBOMCTBA. OKCHABI CEPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKrue U XMMUYECKUe CBOMCTBA (0011Me KaK MPEeACTaBUTENS
KJlacca KUCJIOT M crneuuduueckue). XUMHUUECKUE PEaklMH, JIeKallue B OCHOBE
MIPOMBITINICHHOTO CTHoco0a TMOMy4YeHUsI CEpHON KHUCIOTHL. [IlpumeHeHue cepHOM
KUCIOThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenue ceppl U €€ COENMHEHUN B MNpuUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE MOXKAMW, 3arpsa3HEHUE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKMCIEHHA. A30T, paclpOCTPaHEHHUE B IPHUPOJE,
busnueckre 1 XuMHueckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUaK, ero
(bu3nUecKre U XMMUYECKHUE CBOMCTBA, MOJy4yeHue U npuMeHenue. Coinu aMMOHUS,
ux pU3HUECKUE U XMMUYECKHE CBOWCTBA, MpUuMeHeHune. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MOJydyeHHe, (PU3HUYECKHME U XHUMHYECKUE
cBoiicTBa (0OLIMe Kak TMpEeACTaBUTENS Kjacca KHUCIOT MU CHeHU(HUUEcKHe).
Hcrnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATbHBIX YI00pEHUH.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsA3HEHUE BO31yXa, MOYBBI M BOAOEMOB). dDocdop, amIoTpOmHbIE
moaudukanuu docdopa, Guznyeckue n xumuieckue cporicrBa. Oxcun pochopa
(V) u dochopHas kuciora, PU3NICCKUE U XUMHUUICCKHUE CBOKHCTBA, MOJydYCHUE.
Hcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YA00PEHHUIA.

OO6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. Y TIIepO1, ATUIOTPOIHbIE MOIU(DUKALUY,
pacrnpocTpaHeHHe B Mpupoje, Gpusnueckue 1 XUMUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yrinepona B mnpupoae. Okcuabl yriepona, uX ¢GU3HUECKHE U
XUMUYECKHE CBOWCTBA, [JEHCTBHE HA JKUBbIE OPraHuW3Mbl, I[OJYy4YE€HUE U
NpUMEHEeHHEe. DKOJOTHYECKUEe MPOOJIeMbl, CBsA3aHHBbIE ¢ okcuaoM yriepona (1V),
TUNO0TE3a TJIOOAIBHOIO MOTEIUIEHUS KIMMAaTa, MapHUKOBBIA 3(@dexT. YroapHas
KHCIIOTa U e€ conM, uX (Pu3MdyecKkue M XUMUYECKHE CBOMCTBA, TOJIYyYCHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJINIEPUH, YKCyCHAs KUCIIOTA).
[IpuponHble HMCTOYHHUKU YIJIEBOAOPOAOB (Yroib, HOPUPOJIHBIA Tra3, HEPTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, Oenkax, yriieBojax — U ux
pojiM B JKHM3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COECTUHEHUN.

KpemHuuii, ero @usnueckue ¢ XHUMHUYECKHE CBOICTBA, TOJyYCHHE W
npumeHeHue. CoenuHeHust KpeMHHUs B ipupojie. O01ire npeacraBieHus 00 OKCuIe
kpemaus (IV) u xpemHueBoit kucinote. CHIMKATHI, UX WCIOJIB30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeillue cTpouTeNnbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OcToH, ene300eToH. IIpoOiembl  0€30macCHOrO  MCITOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3[0OB HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIMN HAa XJIOPUJI-MOHBI U HAOIIOICHHUE MMPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKaIMUe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEQUHEHHUN (BO3MOYKHO HKCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOpUI0B (TraJIOT€HHI0B), 03HAKOMIIEHHE ¢ 00pa3liamMu
ceppl U €€ COeAMHEHUSMU (BO3MOXXHO MCIOJb30BAHUE BHJIEOMATEPHAIIOB),
Ha0JII0IeHKE Tpolecca 00yIIMBaHUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3yYEeHHE XUMHUYECKHX CBOMCTB pa30aBIE€HHON CEpHOIN KUCIIOTHI,
MIPOBEJICHNE KaueCTBEHHOW peaKIny Ha CyJb(aT-uoH u HAONIOACHNE TTPU3HaKa e
NPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOMCTBAMH a30Ta, gocdopa U ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHbIX yI0OpeHUH, MoIyyeHue, cooupaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHMaKa, MPOBEACHUE KAYECTBEHHBIX pEAKIWA HAa HOH aMMOHHUSI U
dbochaT-uoH W WU3yUEHHWE TMPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), HM3Yy4YEHHE MOJIEJeH KpPUCTANIMYECKUX pPEemIETOK aimMasa,
rpadura, (QysuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IIOJyYEHHUE,
coOupaHue, pacro3HaBaHWE U U3yYeHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U W3YyUYCHHE MPU3HAKOB MX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHelmune HeMeTaulbl U UX
COEIUHECHUSD.

MeTasuibl 1 X COeAMHEHM S

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TmonoxeHus B Ilepmoamdeckor cucrteMe XUMHUYeCKHX dieMeHTtoB . H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUIoB. MeTayndeckasi CBs3b U
METAJUIMYECKasi ~ KpUCTaNIMUecKas  pemérka.  DJIEKTPOXUMUYECKUH Pl
HaIpsDKeHUH MeTauioB. u3nueckne U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mne
crocoObl mosydeHus: meTayyioB. [loHATHE O KOpPpPO3UMM METAJJIOB, OCHOBHBIE
CHOCOOBI 3aLIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[llenounsle mMeTasubl: nosnoxeHue B llepuognueckon cucreme XUMHYECKUX
anemenToB Jl. 1. MeHneneeBa, CTpOCHUE UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl U
TUJIPOKCUABI HaTpusd MW Kanus. [IpuMeHeHue MIEeNOYHBIX METaUIOB W HX
COCIMHEHU.

[llenouyHo3eMeNnbHBIE METAUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepnoanueckoit cucreme xumuueckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojac. Ou3nueckne 1 XUMUYECKUE CBOMCTBA MarHus U



KaJblusl. Baxxueiiine coequHeHust Kanblus (OKCUI, TUIPOKCU/I, comu). ZKECTKOCTh
BOJIbI ¥ CITIOCOOBI €€ YCTpaHEeHHUSI.

AJrOMUHUIN: TIoJIokeHKE B [lepuoanueckoi cucteMe XMMUYECKUX 2JIEMEHTOB
. U. MenneneeBa, CTpoeHUE aToma, HaxOXAeHHUE B Ipupone. Pusuyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneso: monoxenue B [lepruoandyeckon cCUCTEME XMMUYECKHUX AJIEMEHTOB [l.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXJeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIAPOKCUIBI U cosin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE C oOpasllaMi METAJIOB W CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMHM, M3y4YEHUE PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, aJFOMUHU, ITUHKA, yKene3a (1)
u xenesa (), menu (Il), HaOmroneHne u omucaHue MPOIECCOB OKpaIllMBaHUS
MJJaMEHU MOHAMU HaTpus, Kalus W Kaidblug (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIETOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 Mo teme «BaxHelmue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM KHU3HM 4YEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKawIleh cpeabl (MpeenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poas xumuu B penieHun 3KoJI0rM4eCKUx
mpooIeM.

Xumuueckuii Ikcnepumenm:

M3yueHHe oOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mexcnpeomemunie ceasu

Peanuzanusa MeXnpeaIMeTHbIX CBA3CH NMPU H3YYECHHMM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHME KaK OOIHUX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIHMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOANIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEb, SBIECHUE, MAPHUKOBBIN
a3 PeKT, TeXHOIOTHS, MaTePUAIIbI.

dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, NOH, HYKJINI, U30TOIIbI,
PaMOaKTHUBHOCTb, MOJIEKYJIa, AIEKTPUUCCKUM 3aps, IPOBOTHUKH,
MOJYIIPOBOTHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUIaBbl, (U3MYECKHE BEIMYUHBI, €IUHHUIIBI M3MEPCHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IIaHETHI, 3BE31b1, COJHIIE.

buonorusi: dbotocunrtes, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA0OpEHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIC
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacIIUpEeHUE OMbITA ECSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr'0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU WH(OpManmeit o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOW, Y4EOHOUCCIIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEIbHOCTH TIPH BBITIOJHEHUU
y4eOHBIX, TMO3HABATEIIbHBIX 3aJ]a4, BBIOJHCHHUH XWMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aMOTIOMOIIIH
B MpOILIECCE ATOM yUeOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBECHUE
U TMOCTYIKH CBOMX TOBAPHUILEH C TMO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUN MOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENLHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUIO U II03HAaHHIO, JH0003HATENbHOCTh, TOTOBHOCTb U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNpEeAMETHbIX 3HAaHUM MO  XMMHMH, OCO3HaHHBIA  BBIOOP
UH/IMBUIYAJIIbHON TPaeKTOPUH MPOJOJIKEHHsSI 00pa30BaHuUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMS, NOHMMAaHHE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IEHHOCTU COOIOICHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTYypbl, OCO3HaHUS TJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GbopMupOBaHUs MUPOBO33pEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, IPUHLIHII,
runore3a, (axkT, cucTemMa, MPOLECC, HSKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBIABIAThL U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, & TAKXKE B KAY4ECTBE OCHOBBI [Tl (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA,

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YyMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AMATIOTA U (UJTM) TUCKYCCHUHU) TIO CYILIECTBY
oOcyxnaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATENIbHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kjiacce rnpeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUUYECKasl pPeaKius, KiIacCU(UKAIUS DPEaKIui: peaKiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AJIpO aToMa, SJIEKTPOHHBIN CII0I aTOMa, aTOMHAasi OpOUTallb, paANyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJIIPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONB30BAaTh XHWMHUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYI
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynnaMm, BHUJ XHUMHUYECKOW CBsI3M (KOBaJ€HTHass M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX IMOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOLIEE YUCIIO MIEKTPOHOB U
pacnpeeseHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKLMH
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsl OMUCAHUE NTPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU IPOTEKAaHUS XUMHUYECKUX MPEBpPALIECHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO JJieMeHTa 1o ¢GopMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHHUIO
XUMHYECKOU pEeaKInu;

IIPUMEHATH OCHOBHBIE ONEPALIH MBICIIUTEILHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMAaTH3aluio, KiacCUu(PUKaIuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JI1 M3yYEHHUS CBOWCTB
BEIIECTB M XHWMHUYECKMX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJCHHE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATH MPaBUJIaM MOJIb30BAHUSI XUMUYECKOM MOCY 0 1 1a00paTOpHBbIM
o0opyJ0OBaHMEM, a Takxke ImpaBuiaM oOOpallleHHs C BeEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJHEHUIO JAaOOPATOPHBIX
XUMHYECKUX OTBITOB MO MOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHOU
MacCcoOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U INPOBOAMTH
XUMHUYECKUE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONI(PTATIEUH, METUIOPAHK

U JpyTue).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DIIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBajeHTHas, WOHHAs,
MeTaJTHYEeCKas ), KpUCTAITNYECKas pelIETKa, KOPPO3Usl METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAEIBbHO JOMYyCTUMAas KOHILICHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (hOpMyJl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢GopMmyiaM, BHA XUMHUYECKOM
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAWHEHUH, TUI KPHUCTAJUIMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», manbie u OoiblIMe MEPUOABI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPHIE UMEIOTCS B IEPUOANYECKOM TabuIIe, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  Anapa, oOIlee YUCIO DBJIEKTPOHOB U paclpeiesieHue HX [0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX MEPUOJIOB U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPTaHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHEH OKHCICHHS
XUMUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNHCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUHM COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISITh YPABHEHUSI DBJICKTPOJUTUUYECKON JHUCCOLMALIMM  KHUCJIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaAKIU
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInid;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHUSIX;

e BBIYUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHUMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

e COOJIO/IAThH MPaBUJIA TIOIB30BAHMS XUMUUYECKOW TTOCYI0M 1 TaO0paTOPHBIM
o0opyIoBaHMEM, a TakXke IMpaBuwia oOpalleHus C BelleCTBaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpPATOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKucioro rasza);

e TMPOBOJUTH PEAKIIMH, TOJTBEPKAAIOIINE KAaUeCTBEHHBINH COCTAB Pa3IMYHBIX
BCIIIECTB. PACIO3HABATh ONBITHBIM IyTEM XJIOpUI-, OpOMHI-, WOIHI-,
KapOonart-, ¢ocdar-, cunaukar-, cyiabdar-, TUAPOKCHII-MOHBI, KATHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e TPUMEHATH OCHOBHBIE OTIEPAIIMH MBICIUTEIILHOMN JIESITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNEe, CUCTEMAaTH3aIINIO0, BBISIBICHUE PUUYUHHO-
CJICIICTBEHHBIX CBSI3€H — JJI M3yYCHHsI CBOMCTB BEIICCTB U XMMHYCCKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJABl TO3HAHUS — HaOII0ICHUE,
WU3MEpEHUEe, MOICTIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).

Onucanne MaTepruaJbHO-TEXHUYECKOH 0a3bl HeHTpa «Touka pocray,
HCII0JIB3YEMOT0 VI peau3alui 00pa3oBaTe/bHbIX IPOrPaMM B paMKax
NpenogaBaHus XUMHH.

MartepuanbHo-TexHHUeckass 0a3a 1eHTtpa «Touyka pocta» BKIOYaeT B cels
COBpEMEHHbIE M Kiaccudyeckue mnpuoopsl. [lociennue mpouuiM MHOTOJETHIONO
anpoOaIuio B IIIKOJIE ¥ MOy PU3HAHUE y yunuTened xumun. K Hum oTHOCSTCS:
npubop JUisl JEMOHCTPAUMU 3aBHCUMOCTH CKOPOCTH PEaKLUU OT PazInyHbIX
(dakTopoB, anmnapar /sl IPOBEACHUS XUMUUECKUX pEeaKui, TPUOOp AJI ONBITOB C
AIEKTPUUECKUM TOKOM, IPUOOP AJIsi U3yUEHHUs COCTaBa BO3/yXa U MHOTHUE JPYTHE.
YuuThiBas MpakTUUECKHUN OMBIT MPUMEHEHHs JaHHOTO 00O0pY/IOBaHUSA Ha ypoKax
XUMUH, MBI TaJIAM JIUIIb KpaTKoe onucanue npudopoB. OCHOBHOM aKIEHT CIelaeM



HAa ONUCaHWU LUPPOBBIX JabopaTopuid M UX BO3MOXKHOCTIX. Illudposas
(kommiptoTepHas) saboparopus (IIJI), mnporpamMmMHO-anmapaTHbpIi  KOMILUICKC,
JATYMKOBAsi CHCTEMa — KOMIUIEKT Yy4eOHOTo 000py/IOBaHHUS, BKIIOYAOIINN
U3MEpUTEIbHBIN 070K, MHTEep(deic KOTOPOro MO3BOJSET O0ECrneYnBaTh CBA3b C
MEPCOHATLHBIM KOMIIBIOTEPOM, W HA0Op NaTYMKOB PETUCTPUPYIOIMIUX 3HAYCHUS
pa3IUYHbIX PU3NUECKUX BEIUYMH. JlaTYuK TeMIepaTypsl IJIATUHOBBIA — MPOCTOM U
HAJEXKHBIM JaTYMK, MpEIHa3HAYEH JUIsi U3MEPEHUs TeMmIepaTypbl B BOJHBIX
pacTBOpax M B ra3oBbIX cpeaax. Mimeer pa3nuuHblil Auana3oH usmepenuii ot —40 o
+180 °C. TexHuyeckue XapaKTEpUCTHUKH AaTYMKA YKa3aHbl B WMHCTPYKLIHMH IO
SKCIUTyaTanuu. J{aTuuk Temneparypbl TEpMONAPHBINA MpeTHA3HAUEH JIJIS1 U3MEPEHUS
temneparyp A0 900 oC. Vcnonb3yeTcs NMpU BBINOJHEHUH Pa0OT, CBS3aHHBIX C
M3MEPEHUEM TEMIIEpATyp IUIAMEHU, IUIABJICHUS U PA3J0KEeHUsS BeulecTB. JlaTumk
ONTUYECKONW IUIOTHOCTH (KOJIOPUMETP) — TNpeAHa3HAuYeH [JIsi U3MEpEeHUs
ONTUYECKON MIOTHOCTH OKpAIICHHBIX pacTBOpPOB. Mcmonb3zyercss mpu U3ydeHUU
TeM «PacTtBopbl», «CKOPOCTh XUMUYECKUX PEAKIUI», ONTPEACIICHUN KOHIIEHTPAIlUU
OKpAaIlIeHHbIX HOHOB WJIM COSMHECHHUI. B KOMIUIEKT BXOAAT aTUYMKHU C Pa3InUHOMN
JUTMHOM BOJIH TOJIYIIPOBOJIHUKOBBIX HMCTOYHHMKOB cBeTa: 465 u 525 HM. O0BEM
KIOBETBI COCTABJISIET 4 MJI, ITTMHA ONTHYECKOTo MyTH — BemiecTBa 10 mm. 27 JlaTunk
pH npennasznauen anst usmepeHus BogopoaHoro nokasarens (pH). B nHacrosiuee
BpeMsl B IIKOJY MOCTYNal0T KOMOWHHPOBAHHBIE JATYMKHU, COBMEIIAIONIUE B ceOe
CTEKJISTHHBIM 3JIEKTPOJA C D3JIEKTPOAOM CpPaBHEHMs, 4YTO JejlaeT padoTy 1o
U3MEPEHUIO BOJIOPOJHOTO Moka3aress 6osiee koMmpopTHOU. J[Mama3zoH usMepeHui
pH ot 0—14. Hcnonp3yercs Ajisi U3MEPEHUST BOJOPOJHOTO MOKA3aTeNsl BOJHBIX
PacTBOPOB B Pa3IMYHBIX MCCIIEAOBAHMUIX OOBEKTOB OKpYyXaroiei cpenbl. JlaTuuk
AIEKTPOIPOBOIHOCTH MpeaHa3HAYEeH TUIS U3MEPEHUS YAEIbHOU
AJIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpuMensieTcs mnpu U3YYEHUU TEOPUU DICKTPOJUTUYECKON AUCCOIUALINH,
XapaKTepUCTUK BOJHBIX PACTBOPOB. JlaTUMK XJIOPUI-MOHOB MCHOJIB3YETCS IS
KOJIMYECTBEHHOTO OMpPEACIICHUSI COJIepKaHusl MOHOB XJIOpa B BOJHBIX PacTBOPaAXx,
MoYBe, MPOAYKTax mnutaHus. K [OaTuyuky TOAKIIOYAETCS HMOHOCEIEKTUBHBIN
anektpoa (MCD) (paboumit 3aeKTpoj), TOTEHIMAT KOTOPOTO 3aBUCHUT OT
KOHIICHTPAILMU ONPEIENAEMOr0 HOHA, B JAHHOM CJIy4ae OT KOHIIEHTPalud aHHOHOB
Cl-. Tlorenmman MCD omnpenensroT OTHOCHTEIBHO 3JICKTpOAa CpPaBHEHUS, Kak
MpaBWJIO, XJOPCEPEOPSHOTO. 3ampemniaeTcss Tporath MeMOpaHy dJIEKTpoja
najbllaMy U IPUBOJUTH €€ B COMPUKOCHOBEHUE C TBEPABIMU MOBEepXHOCTsIMU. [Ipu
xpanenun MCD wyyBcTBUTENBbHAs YacTh JaTyvka (MemMOpaHa) JOJDKHA OBbITh
3aIlUIIEeHA CTICIIMATBHBIM KOJMaykoM. He tomyckaeTcst HCIoJib30BaTh 3JIEKTPOIBI C
MOJIUMEPHON MeMOpaHO B cpeaax, CoAepKalluxX JIeTy4yre BEIIeCTBa WIIU



oprannveckue pactBoputenu. He crnenmyer wucnons3oBatb MCD B CHIBHBIX
okuciuresax. JumrensHoe HaxoxaeHue MCO B pacTBopax KpENKHX KHUCIOT WM
IIeJI0Yel NMPUBOJUT K PE3KOMY U He- OOpaTUMOMY COKpAILIEHUIO CPOKa CIYy»KObl
IeKTpoAa. JlaTymk HHUTPAT-MOHOB IpPEJHA3HAYEH I KOJHMYECTBEHHOI'O
OIpe/IEeTICHUs] HUTPATOB B pa3- JIMYHBIX OOBEKTAX OKpYy)KaloIIEeW Cpenbl: BOJE,
oBolax, (pyKTax, KOJOACHBIX U3IEAUSAX W T. A. Muxpockon nudpoBoii
IpeaHa3HaueH Uil U3- ydeHus (OopMbl KPUCTAUIOB M HAOJIOJIEHHUSA 32 POCTOM
KpUCTA/NIOB. Ammapar [Uisi NOpoBeldeHUs XuMudeckux pe- axkuuid (AIIXP)
NpeAHAa3HA4YeH I MOJYy4YEHUS M JEMOHCTPALUHM CBOMCTB TOKCHUYHBIX IApOB U
ra3oB. DTH BEILECTBA MOJIYYalOTCs B KOJ0e- peakTope, U IpU HarpeBaHuu (i 6e3
HarpeBaHus) razoo0pa3Hble BELIECTBa MPOXOIAT Yepe3 MOTIOTUTENbHbIE EMKOCTH
(HacaJKu) ¢ pacTBOpaMHU PEareHToB, BCTYNAIOT C HUMHU B peakiuto. M30bITOK ra3a
MOTJIONIAETCA KUAKMMU M TBEPABIMM PEAreHTAMH, a TaKXE AKTHBUPOBAHHBIM
yriIEM. ATIIapar Jamie BCEro UCIOJIb3YIOT IS OJyYEHUS U AEMOHCTPAy CBOMCTB
xJopa, cepoBoaopoa. [lpu nmpaBuabHON 3KCIUTyaTallud Mpudopa AeMOHCTpalus
CTAaHOBUTCSI yI00HOM U Oe3omacHoi. Ha mpoBeieHre onbITOB TPATUTCS OKOJIO 3—6
MUH. X0opolllasi BU3yaJIbHOCTb SIBJISIETCSI IPEUMYIIIECTBOM 3TOro npubdopa. Tak kak
IIPU JIEMOHCTPALMU OJHOBPEMEHHO IPOXOAAT HE- CKOJIBKO PEaKLUUH, BaKHO
NpaBWIbHO 28 OpraHu30BaTh HAOMIOACHUS YYalIUMHUCS 3a MPOTEKAIOIMINMU
npoueccamu. llenecooOpa3sHo 3amucaTh Ha JOCKE Ha3BaHUA WIM  (POPMYJIbI
pEareHTOB, HaXOIAIIMUXCA B IOTVIOTUTENBHBIX CKJIsAHKaxX. [I0 OkoOH4WaHMM ombITa
HY’KHO CPaBHUTb MCXOJHBIE PACTBOPHI BEIIECTB U PE3YJbTAThl UX NPEBPALICHUN.
AITXP MOXXHO MPUMEHSATh HA Pa3HbIX 3Tanax 0O0y4YeHUs — MPHU U3yYEHUH HOBOIO
MaTepuaia, MOBTOPEHUHU U 3aKPEIUIEHUH, O0OOUIEHUH U CUCTEMaTH3alul 3HAaHUN
yuauuxcs. B 3aBucumoctu ot npoduiis 00ydaeMbIX, Lelei ypoka, ypoBHS 3HaHUS
YYAIMXCSl BO3MOYKHBI PAa3JIMYHbIE BAPUAHTHI IOCTAHOBKH 3KCIIEPUMEHTA U BBIOOpA
pearupyronux BemecTs. OQHAKO MpU WU3YYEHUH CBOMCTB BEIIECTB HE CIEAYET
OTPAaHWYMBATBCSA TOJBKO SKCIHEPUMEHTOM ¢ Hcnosib3oBaHuemM AIIXP. Muorue
TUAAKTUYECKUE LETH MOTYT OBITh JOCTUTHYTHI TOJBKO JEMOHCTpALMEl OMBITOB B
TpaauoHHoi ¢opme. Ilpubop ag JIEeMOHCTpalMM 3aBUCUMOCTH CKOPOCTHU
XMMHYECKUX PEaKUUil OT pa3iNyHbIX (aKTOPOB UCIOJIB3YIOT MIPU U3YUEHUU TEMBbI
«CKOpOCTh XUMHUYECKON peaklMu» U TEIUIOBOTO 3P (PeKTa XUMUUECKUX pEeaKiuil.
[TpnOop 1aET BO3MOKHOCTh 3KCIEPUMEHTAIBHO HCCIIE0BATh BIIUSHUE HA CKOPOCTh
XUMHUYECKHUX PEaKIUil Cleqyromux (HakTOpOB: MPUPOABl PEarupyromux BEIIEeCTB,
KOHLEHTpAIM pearupyrommx BEUIECTB, IJIOMIAAM TpaHUIlbl paszaena (a3 B
TEeTEPOreHHbIX  cUCTeMax  (MOBEPXHOCTH  CO-  MPUKOCHOBEHUS  MEXAY
pearupyromuMy  BEIIeCTBaMH), TEeMIIepaTyphl, KaTajau3aropa, HHIHUOUTOpA.
[Ipumenenue AIIXP He oOrpaHu4MBaeTCs BBIIICONUCAHHBIM ASKCIEPUMEHTOM.



[Tpubop ymoOHO MPUMEHSATH MPHU JEMOHCTPALMU CBOMCTB auokcuaa azota (1V),
MeTuIaMuHa, Opoma, mpu (GpakuUOHHON MeperoHku HepTu. B 1ensx skoHomMuu
BPEMEHHM €r0 MOKHO HCIIOJIb30BaTh NPU H3yUYEHUU CBOMCTB YIJIEKMCIIOTO Ta3a.
AIIXP moaxomuT miisg modydeHus 0e3BOJHON a30THOM KHCIOTBI, OpoMOeH30I1a,
HUTPOOEH30J1a U IpYTux coenuuenuid. [Ipubop cocTouT u3 moacTaBku, Ha KOTOPOI
3aKpEIIEHbI IB€ MAaHOMETPUUECKHE TPYOKH, KOTOPHIE COEOUHSIOTCS C COCyAamMu
JlanmonpTa C TOMOIIBIO IUIACTHKOBOM TpyOkM ¢ mnpoOkamu. Mexnay
MaHOMETPUUYECKMMHU TpyOKaMu Ha TaHEIM HaHeCeHa IKana sl HaOMroAeHUS
YPOBHS KMAKOCTH B TpyOkax. OKpallleHHOW KUIKOCThIO MOXXET OBITh PacTBOP
Jto0oro kpacurens B Boje. [lunerka-n03aTop — npucnocoOieHne, UCIojib3yemMoe
B nabopaTopuu I OTMEPUBAHUS OMPEEIEHHOr0 00hEMa KUAKOCTH. [lumeTku
BBIITYCKAIOTCS IEPEMEHHOTO U TTOCTOSTHHOTO 00bhEMa. B KOoMIIIEKThI 000pyA0BaHMS
JUIS. MEAUIIUHCKUX KJIACCOB BXOJAT yAOOHBIE MUMETKU-103aTOPhl OJTHOKAHAIbHBIE,
MO3BOJISIIOIME HACTPOUTh HEOOXOAMMBIA O00BEM OTOMpPAEMON XKUIAKOCTH B TPEX
pa3MUYHBIX Auana3oHax . Mcrnonb30BaHME COBPEMEHHBIX TEXHOJIOTMUA U [IBETOBOU
KOJUPOBKHM JHMAaNa3oHa TO03UPOBaHUS JAET BO3MOXKHOCTh KAa4€CTBEHHO, TOYHO,
0€30MacHO BBINOIHATH MUMETUpOBaHUE. [IMNETKH UMEIOT CMEHHBIE TUIACTHUKOBBIC
HakoHeyHUKHU. 29 bans koMOuWHMpOBaHHasi TMpeJHA3HAYeHA [UJIsi Harpena
CTEKJISTHHBIX #  (apPopoBBIX COCYAOB, Korjga TpeOyeTcs co3/aTh BOKPYT
HarpeBaeMoro cocyJla paBHOMEpPHOE TeMIlepaTypHOE Ioje, Uu30exaTh
UCIIOJIb30BAaHUSI OTKPBITOIO IUIAMEHU U PACKAIEHHOM AJIEKTPUYECKOW CIHUpAu .
Kopnyc xomOuMHMpOoBaHHOW OaHu clenaH W3 amtoMuHuA. JKUAKOCTHAs 4YacThb
KOMOMHUPOBaHHOW OaHW 3aKpbIBaeTCs KOJbLIAMHU PA3NIMYHOTrO auamerpa. Jis
HarpeBaHusi cocyZioB 10 100 °C B KadyecTBE TEIUIOHOCUTENS UCIOIB3YIOT BOAY,
Korja Tpebyercst co3iaTh 0OJiee BBICOKYIO TEMIIEpaTypy IMPUMEHSIOT COJIEBbHIE
pacTtBopbl. TermmorocuteneM MoxkeT ObITh TiuiepuH. OH 00ecrieYnBaeT HHTEPBAI
temneparyp ot 60 no 180 °C. Beime 3Toi TeMmeparypbl MIUIEPUH HAYMHAET
pasznaratbcsi M JbIMUTH. [{ns HarpeBaHus 10 OoJjiee BBICOKMX TeMIIEpaTyp
UCIOJIB3YIOT I[WJIMHJIPOBOE MAacjio WM CHIMKOHOBOe. bosee 0Ge3omacHo
UCIIOJIb30BaTh JUIsl HAIOJHEHHS OaHb CyXOW MEJKO3E€pHUCTBIM mecok. OaHako
MeCOYHbIE 0aHU MPOTPEBAIOTCS HEPABHOMEPHO. B cocTaB KOMIIIEKTa BXOJUT CUTO
JUTSI TPOCEUBAHUS pEYHOTO TlecKa. McTouHnKOM Teruia 1jis KOMOMHUPOBAHHOW OaHU
SIBIITFOTCSI AJICKTPUYECKUE TUTUTKH C 3aKPBITON criupabio. [Ipubop mis momyyeHus
ra30B HCIOJIB3YETCS IS TOJyYCHHS HEOOJBITUX KOJIMYECTB Ta30B: BOAOPOJA,
KHCJIOpOo/a (U3 IEPOKCHIa BOJIOPO/Ia), YTIAEKUCIIOro rasa.
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c

OTHOILEHUN MEXKITY
YUHUTEJIEM U €r0

YYCHUKAMH,
11 €CTCCTBO3HAHUS U 5 5 CIOCOOCTBYIOIIUX
' MIPaKTUIECKON MO3UTUBHOMY BOCTIPUSITHIO
JIeITeIILHOCTHU yqanmMucs TpedoBaHuil U
YeJioBeKa npoch0 yuuTess,
MIPHUBIICYCHHUIO MX
BHUMaHUS K 00CYyKIaeMoit
Ha ypoke nH(popManuu
bubmuorexa [JOK dbopmupoBaHue
https://m.edsoo.ru/7f41837 OTBETCTBEHHOTO
C OTHOIUEHUS K YUEHHUIO,
BemmectBa u TOTOBHOCTH U
1.2 XAMUYECKHE 15 1 CIIOCOOHOCTH

peakuuu

00yJarmuxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHMIO Ha
OCHOBC MOTHBAIINU K



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

00y4YEHHUIO U TTO3HAHUIO

Hroro no pasneny

20

Paznen 2

. BaskHeillune npeacraBuTe M HEOPraHMYECKUX BeELEeCTB

Bosznyx. Kucmopon.

bubnuoreka [JOK
https://m.edsoo.ru/7f41837

c

NpUMEHEHHE Ha YPOKe
UHTEPAKTUBHBIX (HOpM
paboThl ydalmxces: -

2.1 [TonsiTre 06 6 UHTEJJIEKTYaJIbHBIX U,
OKCHJIax CTUMYJTUPYIOLIIX
M03HABATEJIbHYIO
MOTHBAIIHIO IIKOJIHHUKOB
bubnuotexa [JOK dbopmupoBaHue
https://m.edsoo0.ru/7f41837 KOMMYHHKaTHBHOU
59 Bonopon. Ilonsarue 3 c KOMIETEHTHOCTH B
' 0 KUCJIOTax M COJISX OOIIeHNH U
COTPYJITHUYECTBE CO
CBEPCTHUKAMU
bubnuorexa [JOK dbopMHupoBaHHE
https://m.edsoo.ru/7f41837 LEJIOCTHOTO
Bopa. PactBopsl. c MHPOBO33pEHHUS,
2.3 [TonsTre 06 5 COOTBETCTBYIOIIETO
OCHOBAHUSX COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKU U
00I1eCTBEHHOM MPAKTHKHU
bubmuotexa [JOK Pa3BUTHE MOPAITBHOTO
OCHOBHBIE KJIACCHI https://m.edso0.ru/7f41837 CO3HAHUS U
24 HEOPTaHUYECKHUX 11 c KOMITETCHTHOCTH B
COEIMHEHUN pEIIeHUH MOPaTIbHBIX

HpO6J’IGM Ha OCHOBC



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

JUYHOCTHOTO BEIOOpA

Hroro no pasneny

30

Pazpnen 3. Ilepnonnueckuii 3axon u [lepuoguyeckasi cucreMa xumudeckux 31eMeHToB /I. U. MennesieeBa.
Ctpoenue aTomoB. Xumudeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[Tepuonnueckuii NIPUBJICYCHUE BHUMAaHU
3aKOH U IIKOJIBHUKOB K
[Tepuoanuaeckas [IEHHOCTHOMY aCIIeKTY
bu6nuoreka [IOK
cucrema U3y4aeMbIX Ha YpOKax
3.1 7 https://m.edso0.ru/7f41837 .
XUMHYECKHUX c SIBJICHUH, OpraHu3alus ux
anemenTos JI. U. a paboThI ¢ OTy4aeMoi Ha
Meneneesa. YPOKE COLIMATIBHO
Crpoenue atoma 3HaYUMOU nH(popManen
dbopMupoBaHHE OCHOB
XuMHU€ecKas CBS3b. 9KOJIOTUYECKON KYJIbTYPhI
but6mmoreka [IOK 9
OKHCIUTENBHO- COOTBETCTBYIOIIEH
3.2 8 https://m.edsoo0.ru/7f41837
BOCCTAHOBUTEJIbHBIC c COBPEMEHHOMY YPOBHIO
peakuu - 3KOJIOTHYECKOTO
MBITIUICHHS
bu6nunoreka [IOK
Hroro no pazmeny 15 https://m.edsoo.ru/7f41837
c
o0y K/IeHUE MKOJTHHUKOB
coOiroaaTh Ha ypoKe
Bbubanoreka [JOK OOLIENPUHATHIE HOPMBbI
Pe3epBHOE Bpems 3 https://m.edso0.ru/7f41837 MMOBEJCHUS, TIPABUJIIA

C

0OIIIEHUS CO CTapIIUMHU
(yuurensmu) u
CBEPCTHUKAMH



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

(IIKOJTHHUKAMMU),
HIPUHLIUIIBI Y4eOHOM
TVCIUTUTAHBI U
caMOOpraHu3alu

OBIIEE KOJIMYECTBO
YACOB I10
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9 KITACC

Kosnn4yecTBo yacos JICKTPOHHBIE BocnurareabHbIH
HaunmeHoBaHnue
Ne (uudgposbie) KOMIIOHEHT
pa3jieJioB U TeM Konrtpoasnsie | IIpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE
nporpamMmbl padoThI padoThI
pecypcsbl
Pasnea 1. BemecTBo H XuMH4YecKne peakuun
dbopMupoBaHue
LEHHOCTH 3/J0POBOI0O U
Oe3omacHoro obpasa
AKHU3HH; YCBOCHHE
HpaBuII
IToBTOpEeHue P
. VHAWBHU1YaIbHOTO U
yri1yOieHre 3HaHUH bu6nuoreka [IOK
11 ) 1 KOJUIEKTUBHOI'O
OCHOBHBIX Pa3JeioB https://m.edso0.ru/7f41a636
0e301acHOro
Kypca 8 kiacca
MOBE/ICHUS B
Ype3BbIYaiHBIX
CUTYyalUsX,
YTPOXKAIOIIUX KU3HU U
370POBBIO JIHOJIEHN
MIPUMEHEHHE Ha YPOKe
UHTEPaKTUBHBIX (OpM
abO0ThI yJalmxcs: -
OcHOBHbIE P Y
bu6nuoreka [IOK WHTEJUIEKTYJIBHBIX
1.2 3aKOHOMEPHOCTH 4
. https://m.eds00.ru/7f41a636 | wurp, CTUMYJIUPYIOIINX
XUMHYECKHUX PEaKIM
MO3HABATEJIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB
1.3 DIEKTpOoNIUTHYECKAs 8 1 1 bubmmoreka [JOK pa3BUTME MOPA/IbHOTO



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

JUCCOLALU.
XHWMHYECKUE PEAKIIUH B
pacTBOpax

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

CO3HaHUA N
KOMNETEHTHOCTU B
peweHnn MmopaabHbIX
I'Ip06ﬂ6M Ha OCHOBe
JTMYHOCTHOTIO Bbl60pa

Hroro no pazgeny

17

Pasznen 2. HemeTa/iibl M UX COeIUHEHUSHA

OO1m1as xapakTepuCTHKa

BKJIFOUEHUE B YPOK
UTPOBBIX MPOLIETYD,
KOTOpPbIE€ TIOMOTAIOT
nojJiepkKaTh

91 XUMHUYECKHX 3JIEMEHTOB 4 bu6mmoreka [IOK MOTHBALIMIO JIETEH K
' VIIA-rpynns. https://m.eds00.ru/7f41a636 | ToOMy4YEHUIO 3HAHUH,
l"anorensr HAJIA)XKUBAHUIO
MTO3UTHUBHBIX
MEXKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce
HCIIOJIb30BaHNE
BOCTIMTATEIbHBIX
BO3MOKHOCTEHN
OO01mas xapakTepucTuKa coJlepKaHusl yueOHOTo
59 XUMHYECKHUX IJIEMEHTOB 6 bubnmnorexa [JOK IpeaMeTa uepes
' VIA-rpynmnsl. Cepa u eé€ https://m.eds00.ru/7f41a636 | aEeMOHCTpAIUIO AETIM
COETMHEHUS IpUMEpPOB
OTBETCTBEHHOTO,
IPa)KAaHCKOTO
MOBE/ICHUS
2.3 OO6m1as xapakTepucTuKa 7 bubnuorexa [JOK MIPUBJICUCHHE



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

XMUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
¢dbocdop u ux
COEZIMHEHUS

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

BHUMAaHUS IIKOJIbHUKOB
K [ICHHOCTHOMY
aCHEeKTy U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aIus ux
paboThl ¢ moTy4aeMon
Ha YPOKE COLMATIbHO
3HAYUMOU
uHpOpManuei

OO01as xapakTepucTUKa
XUMHAYECKHX 3JIEMEHTOB

dopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHSA K YUEHHIO,
TOTOBHOCTH U

bubnuorexa [JOK CIOCOOHOCTH
2.4 IVA-rpymer. Yriepo 8
Py . POl https://m.eds00.ru/7f41a636 | oOyuaromuxcs K
U KPEMHUHU U UX
CaMOpa3BUTHUIO
COCIMHEHUS
camMo00pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00y4YeHHUIO U TIO3HAHHIO
Hroro o pasnmeny 25

Pazgen 3. MeTa/uibl M HX COeTMHEHU S

3.1

OO01me CBONCTBA
METAIUIOB

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

noOy>KJIeHue
IIKOJIEHUKOB
co0JIro1aTh HA YPOKe
OOLIENPUHATHIE HOPMBI
MOBEJICHUS, TIPaBHJIa
0OIIIEHUS CO CTapIIUMHU
(yuurensmu) u



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

CBEpPCTHUKaMH
(IIKOJIBHUKAMHU),
IPUHLUIIBI Y4eOHOM
JVCLUIUIMHBL U
caMOOpraHu3alu

dbopMHupOBaHHUE OCHOB

IKOJIOTHIECKOMN
. KYJIBTYPbI
Baxwueiiume MeTamibl U bu6mmorexa [IOK .
3.2 16 COOTBETCTBYIOIIICH

HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO
MBIIIICHHUS

Hroro no pazmeny 20

Paznen 4. Xumus 1 oOKpy:kamomas cpeaa

Pa3sBUTHUEC MOPAJIBHOT'O

CO3HaHUS U
41 BemectBa u maTepuaibl 3 bubimoreka [JOK KOMIIETEHTHOCTH B
' B JKM3HM YEJIOBEKA https://m.edso00.ru/7f41a636 | permeHur MOPaTbHBIX
po0JieM Ha OCHOBE
JMYHOCTHOTO BbIOOpA
Wroro mo pazneny 3
dbopmupoBanue
IIEHHOCTH 3JI0POBOTO U
bu6nuoreka [IOK 6e3omacHoro odbpasza
PesepBHOE Bpems 3

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

YKU3HU; YCBOECHUE
IPaBUII
WH/IMBUYAIBHOTO U



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

KOJUIEKTUBHOTO
0e30MmacHoOro
MIOBEJICHUS B
Ype3BbIYANHBIX
CUTyalUsX,
YTPOKAIOIIUX KUZHU U
370POBBIO JIIOJIEH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIIACC
Koaun4gecTBO 4acoB
Ne e 0 e OBbI€
Tema ypoka KonTposabHbie Tpakriec {IEKTPOMHLIE HPPOBLI
n/n Bcero KHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI
padoThI

1 [Ipeamer xumun. Poiap XUMUM B )KU3HU 1 bubnunorexa [JOK
yeJioBeka. Teia u BemecTna https://m.edsoo.ru/ff0d210c

2 ITousiTHEe 0 METOMAX TO3HAHUSA B XUMHUU 1 bubmmorera [TOK

2 https://m.edsoo.ru/ff0d227e
[TpaxTrueckast padota Ne 1 «IIpaBuna paGoTbl
3 B J1a00PaTOpUM U IIPUEMBI OOPaIIEHUS C 1 bubmmorexa [TOK
patop p pattl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM)

4 Yuctele BemecTBa u cMech. CriocoOb! 1 bub6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

) cMmeceil (Ha mpuMepe OYMCTKH OBapeHHON 1 bubmiorexa LIOK

p P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [JOK

6 ATOMBI 1 MOJICKY I 1 https://m.edsoo.ru/ff0d2a6c¢c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubmmorexa HOK

p m https://m.edsoo.ru/ff0d2a6c¢c

9 ATOMHO-MOJIEKYJIIPHOE VUEHUE 1 bubmmorexa [TOK

yIAp y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6nuoreka [JOK
1 X .B
0 uMuueckas popmya. BareHTHOCTE aTOMOB https://m.edsoo.ru/ffod2eae
XUMUYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOT O 3JIEMEHTA B bubmuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosbs. MosipHas bubmuorexa [JOK
Macca https://m.edso0.ru/ff0d5230
14 dusndecKkue 1 XUMUYECKHUE SIBICHUS. bu6mmoreka [IOK
Xumuyeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciioBUs MPOTEKAHUS bubnmoreka [JOK
XUMUYECKHUX PeaKInn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus KkoauyecTBa, MacChl BEIECTBA bubmmoreka [JOK
110 YPaBHEHUSM XUMHUUYECKUX PEaKIUI https://m.edso0.ru/ff0d5708
Knaccudukanuss XaMHUECKUX PEaKIIHi
18 (coemnHeHus, pa3IoKEeHHS, 3aMEICHUS brbmmorexa [OK
g s ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHuukoneauct. O6o00eHNE U brbmmorexa [OK
H AHCT: HUI https.//m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnuorexa [JOK
«BemiecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
91 Bo3agyx — cmech razos. CoctaB Bo3ayxa. bubmmoreka [JOK

KPICJ'IOpOI[ — JJICMCHT U IMPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

O30H

dusznuecKkue U XMMHUYECKHE CBOICTBA

22 KHUCTIOpo/ia (peakiuy OKUCIICHUS, TOPEHUE) bubmmorexa [TOK
poAa (peaxt > TOP ' https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuaax
CriocoOblI MOJTyYEeHHUST KHCII0pOia B
23 71a00paTOPUH U MTPOMBIIICHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3 PeKT XUMUIECKON pPeaKInu,
24 MOHSTHE O TEPMOXUMHUYECKOM YpaBHEHUHU bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEAKITUIX
TomumBo (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 bubmorexa HOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTuueckas pa6ora Ne 3 o Teme
26 «ITomy4enue u coOupaHue Kucaopoaa bubmorexa LHOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3yYCHHE €r0 CBOMCTBY»
97 Boaopoa — sneMeHT u mpocToe BEMIECTBO. bub6mmoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo0.ru/ff0d4ddo
08 duznyecKkre 1 XMMUYECKHEe CBOMCTBA bubmmoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuoreka [JOK
29 II
OIPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl noTy4YeHus: BOJOpoaa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padota Ne 4 o reme
bubmuoreka [JOK
31 «ITomyuenue u coOupaHue BOJAOPOIA,

W3YYEHHUE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK

M 5 g ) A
32 OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod542e
Brruucienus o0b€Ma, KOJIMYECTBA BEIIECTBA
33 a3a [0 €ro U3BECTHOMY KOJIMYECTB n bubnmorexa [TOK
' N Y Y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU O0BEMY
Brrunciienns 00bEMOB ra3oB 10 YPaBHEHUIO
34 €aKIIMH Ha OCHOBE 3aKOHA 06Léi]41:1){1>1x bubmmorexa [TOK
peait " https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOIBI bubmmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 06 bubmmorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hacelmennsle
37 Helilacm epHHLIe paCTBO bl MaIcIiOBaﬂ o bubmmorera [TOK
m p P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
IIpakTnueckast padota Ne 5 mo Teme
38 «IE)I I/IFOTOBneHII;e aCTBOPOB C ONIPEAEIEHHON bubmmorera [TOK
p . B p p pent https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIECTBA»
39 KonTtponsHast padota Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCu(pUKALINS, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XuMHUYECKHUE CBOMCTBA
41 K CJI}Z)THI:IX OCHOBHBIX ¥ aM()OTEepHBIX bubnmorexa LIOK
1 ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, Ki1accudukarus, bubanorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHne U XUMHYECKUE CBOMCTBA bubmuorexa [JOK



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

OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XMMUYECKUE CBOMCTBA KUCIIOT bubmmorexa [JOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CIoCcoObI bubanoreka [JOK
IIOJIy4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 6. Pemenne
47 JKCIIEPUMEHTAJIBHBIX 33124 110 TEME bubnnorexa [HOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHU I
48 ['eneTnueckas CBSI3b MEXIY Ki1accamu bubmnotexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o01IeHre U cucTeMaTu3alus 3HaHu !
B t https://m.edso00.ru/00ad9ch2
KoHnTtponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmmorexa [TOK
" P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKU KJIacCCHU(PUKALIUU
51 XUMHYECKHX 351eMeHToB. [ToHsTHE O rpymmax brbmmorexa [OK
' 124 https://m.edso0.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
52 CUCTeMa XUMHUYECKHX dneMeHToB J[. 1 brbmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menaeneesa
53 [Tepuonpl, rpynmbl, TOATPYIIITHI bubmorexa HOK
PHOBL, TPYHITHL HOXTPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubanorexa [JOK

N30TO0mnEI

https://m.edso0.ru/00ada342
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CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB

bu6nuoreka [JOK
IT i ..
55 anemenToB Ilepuonnueckoit cucremsr /| httos://m.edsoo.ru/00adashe
Menneneena
XapakTepucTuKa XUMHYECKOTO JIEMEHTA TI0
56 €ro noyoxeHuro B Ilepronnyeckoil cucreme bubnnorexa [IOK
pHoA https://m.edsoo.ru/00ada824
. . Menneneena
3unauenue [lepuoanyeckoro 3akoHa Jist
pa3BuTHA HayKku U npaktuku. 1. W. bub6nuorexa [IOK
57 N
MenaeneeB — y4€HbIN, I€1ATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBusblil ypok. O000111€HIE U
58 CI/ICTIG)MaTI/BZpI/IH 3Hanuil / Beepoccuiickas bubnnorexa [IOK
H p https://m.edsoo.ru/00adb33c
npoBepoyHas paboTa
Kontponbnas padora Ne4 no treme «CtpoeHue
59 aroMa. XMHAYECKas CBA3bY / Becepocceuiickas bubnmorexa [TOK
' p https://m.edsoo.ru/00adb486
npoBepoyHas paboTa
60 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnnorexa [JOK
XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 4!
OHHAML XHMIHECKAT CBASH https://m.edsoo.ru/00adac34
62 KoBanenTHasa noisapHast XUMU4YeCKas CBSI3b buGnnorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHasa HenmosipHast XUMUYECKas! CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CreneHb OKMCIECHUS
https://m.edsoo.ru/00adae28
bubmmoreka [JOK
65 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

1
66 OKUCIUATEIN U BOCCTAHOBUTEINU httos://m.edsoo.ru/00adb076
PesepBHEbIil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/ISZ,,pI/IH 3HaHI/II§IH o treMe «CTtpoeHue 1 bubmorexa LOK
It P https://m.edsoo.ru/00ad9cbh2
aToMa. XMMUYECKas CBI3b)
68 Pesepsublit ypok. O6o0uieHue u 1 bubnnorexa [JOK
cUCcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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9 KITACC

KoanuecTBo yacos JIeKTPOHHbIE
nugposeie
Nen/m | Tema ypoka Kontpoasbnbie | IlpakTuyeckn
Bcero o0pa3oBaTe/ibHbIE
padoThI e padoTsI
pecypcsbl
[Tepuoanueckuii 3akoH. [lepuoauueckas
1 CcHUCTEeMa XUMHUYECKUX AnnemMeHToB . U 1 brbmmorexa [OK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa [OK
P p https://m.edso00.ru/00adb6b6
MEpPHOJI0B
3 Knaccudukanmst 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4ECKOW CBSI3U U TUITBI 1 bubnuorexa [JOK
KPUCTAJUTMYECKUX PEIETOK https://m.edso0.ru/00adbac6
Konrponsnas padora Nel mo teme
) «IloBTOpEHUE U yriryOnaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/iesioB Kypca 8 kiacca»
6 Knaccugukarus XuMHuecKux peakiuuii mo 1 bub6numoreka [IOK
pa3JIUYHBIM ITPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsITHE O CKOPOCTU XMMHUYECKOMN peaKInu.
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTr€HHBIX 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakuusIx
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
8 DakTopbl, BAUSIOIINE HA CKOPOCTh 1 bubnmoreka [JOK
XUMHUUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMUYECKOTO PaBHOBECHUS
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9 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUYECKON JUCCOLIMALINY. bubnunoreka [IOK

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

11 Honnrle ypaBHEHUS peakIui bubnmorexa [IOK

yp peak https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUM
12 B CBETE IIPEICTABIEHUH 00 bubmorexa LIOK
et N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUYECKON JUCCOLIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHHUI 00 DJIEKTPOIUTHIECKON bubmorexa LOK
pedl p https://m.edsoo.ru/00add8b2
JMCCOIMaIliA
14 ITonsTHE O TUAPOIN3E COJIEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O060011IEHNE U CHCTEMATH3a 3HAHUH
HHICHHE H CHCTCMATHSAMHA SHAIH https://m.edsoo.ru/00addd12

16 [TpakTrueckas pabora Ne 1. «Pemenue bubnnorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 «DIIEeKTpOoIUTHYECKAS JUCCOIIHALIUS bubmorexa LOK

p a HHATHA. https://m.edsoo.ru/00addecO
XHWMHUYECKHUE PEaKITUU B PACTBOPAX)

18 OO0m1as XxapaKTepuCTHKa rajJoreHOB. bubmmoreka [JOK
XHUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KUCIIOTA,

19 XHMquCII([H: CEOﬁCTBa [OIyUYEHUE bubnnorexa [IOK

’ y ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
20 [TpakTuyeckas pabora Ne 2 o Teme bubnuoreka [IOK

«lTosyyeHue COITHON KUCIOTBI, U3yYCHUE

https://m.edsoo0.ru/00ade348
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€€ CBOICTB»

Brrunciaenus no YPaBHCHUAM XUMHUYCCKUX

bub6mmoreka [IOK

21 €aKI1H, eCJIM OAUH U3 PearcHTOB JIaH B
peard A P A https://m.edso00.ru/00ade488
U30BITKE
99 O61as xapakrepucTtuka 3nemMeHToB VIA- bubnuoreka [JOK
IpyIIbI https://m.edso0.ru/00ade64a
AmnnoTtponHbie MOIU(UKALIUY CEPBI.
23 HaXO}KI,)I[eHI/IC Ccephbl I/I(beé coez[I/IHeI})H/Iﬁ B bubmorexa LIOK
p g https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBONCTBA CEephI
24 CepoBojopoi, cTpoeHue, (Gu3ndeckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKMCTBA https://m.edso00.ru/00ade802
Oxkcupel cepsl. CepHast KUCIIOTa,
25 ¢buznyeckrue 1 XuMU4YeCcKre CBONCTBA brbmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE pPEeaKIINH, JIEKAIINE B OCHOBE
26 MPOMBIIIIEHHOTO CIIOC00a MOTyYeHHS bu6mmoreka [IOK
CEpPHOM KUCIOTbl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIOIIEH Cpebl COCTUHEHUSIMU CEPBI
97 Brraucienne MaccoBoi 1071 BEIXOAa bubmuoreka [JOK
MPOJIYKTa PEAKINHU https://m.edsoo.ru/00adec8a
OO0mras xapakTepucTHKa 31eMeHTOB VA-
08 rpynnsl. A30T, pacnipocTpaHEHHE B bubmmorexa [IOK
npupoze, GU3NIeCKre U XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUaK, ero Gpu3n4ecKue 1 XUMHYECKUE bu6nuoreka [IOK
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [TpakTunyeckas padora Ne 3 o Teme bubnuoreka [IOK

«ITomyuenne aMmmMuaka, U3y4eHHe €ro

https://m.edso0.ru/00adf180
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CBOUCTB»

A3oTHas KuCoTa, € pusnueckue u

bu6mmoreka [IOK

31
XMMHUYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
39 aMMOHMS B KQUECTBE MUHEPAIbHBIX bubnuoreka [JOK
yaoOpeHuii. XUMHUECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpYXKaloIIei cpe/ibl COCAMHEHUSMH a30Ta
docdop. Oxcun hochopa (V) u dochopnas
33 KHCJIOTa, PU3HUECKUE M XUMHUCCKHE bubmorexa HOK
L https://m.edso00.ru/00adf68a
CBOICTBa, MOIyYECHHE
Ucnons3oBanue pocharoB B kauecTBe
34 MUHEPAJIbHBIX YI0OpEHUN. 3arpsi3HEHNE bubmorexa LOK
p . yAODP $arp https://m.edso00.ru/00adfc20
IpUpOAHOI cpenbl hocharamu
35 Yraepon, pacnpocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
($U3HYEeCKHe U XUMUYECKHE CBOHMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraeposaa, ux Gu3ndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHUE bub6mmoreka [IOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUJIOM yIiiepoja https://m.edsoo.ru/00adfebe
(V)
37 VYroabHas KUCIIOTa U €€ COIIN bubmorexa [JOK
https://m.edso00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[omy4yeHue yriIeKuCIIoro rasa bubmorera [JOK
y y ) | https://m.edso0o.ru/00ae027e
KauecTBenHas peakuus Ha KapOOHAT-HOH
[TepBoHavanbHBIC TOHATHS 00
39 OPraHMYECKHMX BEIICCTBAX KaK O bubmorera [JOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemnunii u ero coenmnHeHus bubmmorexa [IOK
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https://m.edso0.ru/00ae080a

[TpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME

bu6mmoreka [IOK

41
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS)

Kontponbnas padora Ne3 o teme
42 «Baxuelnnme HeMeTaJUIEI U UX bubmmorexa LOK
https://m.edsoo.ru/00ae0e18
COEIUHEHUSDY
OO0mmas xapakTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK
CBs3b U METAJINYECKasd KPUCTAIUIMIECKAst https://m.edsoo.ru/00ae103e
peméTka. Pu3nyecKre CBOMCTBA METAIIOB
XUMHAYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUHN PO HaOPpsHKECHUH bubmorexa LOK

p p p https://m.edsoo.ru/00ael1156
METAJIIOB
OO0m1me crnocoObl MOTYUYEHUsT METAIUIOB.

45 CmutaBel. Beruucnenust no ypaBHEHUAM bubnuorexa [JOK
XUMHYECKUX PEAKIU, €CIIA OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJIEPYKHUT MPUMECH

46 [TousATHE O KOPPO3UH METAIJIOB bubmorexa LHOK

PP https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK

47 €JI0YHBIE METaJIbI
m https://m.edsoo.ru/00ael4b2

48 OKcHUIBI U TUAPOKCUIBI HATPUSA U KAJTUSI bubnnorexa [IOK

g AP A P https://m.edsoo.ru/00ael4b2

49 [IlenouyHO3eMeTbHBIC METAILTBI — KATbLHUN 1 bubmmoreka [JOK
Maraum https://m.edsoo.ru/00ael15e8

50 Baxneilime coefuHeHUsT KaJIbLIHS bubmmoreka [JOK
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https://m.edsoo.ru/00ael15e8

51 O0600111eHNE U CUCTEMATHU3ALMS 3HAHUN
bu6nuoreka [JOK
52 JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEHHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTnueckas pabora Ne 6 o Teme
53 "YKEcTKoCcTh BOABI M METOBI €8 bubmorexa LHOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
bu6mmoreka [IOK
54 AnroMuHHI
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA OKCUIA U bubnunorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bub6mmoreka [IOK
56 Keneso
https://m.edsoo0.ru/00ae1d86
57 Oxkcuapl, THAPOKCUBI 1 conn xene3a (1) n bubnuorexa [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0001IEHNE U CUCTEMATH3AIMS 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 DKCIIEPUMEHTAILHBIX 3aa4 I10 TEME bubmorexa LHOK
P . a https://m.edsoo.ru/00ae3de8
«Baxueiime MeTaIbl 1 UX COETUHEHUD)
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKINii, eclIU OIUH U3 peareHToB JaH B
60 EI36I>ITKG HIIN COME )KI/ITII)'I HMeECH bubmorexa LOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrrunciaeHus MaccoBoOi T0JIM BBIXO1a
MIPOIYKTa PEAKIINH
61 O0001IeHNEe U cCHUCTEMAaTH3AIINS 3HAHUHI
62 Konrtponsnas padora Ne4 o reme

«Baxneime MeTalibl U UX COSTUHCHUSI
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63 BemecTBa 1 Marepuaiisl B IOBCEAHEBHOM 1 bubnuoreka [IOK
YKA3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHNUE OKPYIKAIOLIEH 1 bubanorexka [HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pelieHnn 3KOJI0THYECKUX 1 bubnuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O60011eH1Ee 1 bubnuoreka [JOK
66 . 1
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eH1e u 1 bubnmnorexka [JOK
cUCTeMaTHU3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001eHue u 1 bu6mmoreka [IOK
cUcTeMaTHU3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘-IaJIBHLIC XUMHWYCCKUC ITIOHATUSA

11

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATHI: arom,
MOJIEKyJla, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OIHOPOJHAS W HEOJHOPOJIHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsipHash Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJIsl XUMHUYECKOTO
AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKasl peakuus,
KIacCUPUKALMs  pEaKUUid: peaklud COCJAMHCHUS, PEaKIUU
pa3joXKEeHUs, pPEaKIUH 3aMElIeHHs, peakuuh OOMEHa, B5K30- HU
SHIOTEPMHUUYECKUE PEAKIINH, TETUIOBON 3((eKT peakuuu, pacTBop,

MaccoBas J10Jig BelecTBa (IIPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOpe

1.2

HIUIFOCTPUPOBATb B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKUX TIOHATUH U

MNPUMCHATH 3TH MMOHATHA IIPHU OITMCAaHUU BECUICCTB U UX npeBpameHI/Iﬁ

1.3

UCTIOJIB30BAaTh XMMHUYECKYI0O CHMBOJIUKY JUISI COCTABICHHS (OPMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PacCKpbIBaTb CMBICII 3dKOHOB COXPAaHCHUSA MaACChl BCUICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI0 YYCHHSA, 3aKOHa

ABoraapo

1.5

OIpCACIIATL BAJICHTHOCTHL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIacCU(PUIUPOBATh XUMHUYECKHE pPEaKIUH (M0 YUCIy U COCTaBy

YYaCTBYIOIIMX B PEaKIUH BELIECTB, MO TEMJIOBOMY YPQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYHO U MOJISIDHYHO MACChI

BEILIECTB




1.8

BBIUHCIISATh MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COEIUHEHHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEPEHHE, MOJCIUPOBAHME, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

IIo Teme: «Baxuelimme NpEACTABUTCIIM HCOPIraHUYICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MOHSATHUH: OKCHun,

KucCJj10Ta, OCHOBaHHUEC, COJIb

2.2

ONpeeNATh NMPUHAAICKHOCTh BEUIECTB K ONpPENEIEHHOMY Kiaccy

coeAnHeHui o Gopmynam

2.3

KJ'IaCCI/I(I)I/II_II/IpOBaTB HCOPraHNYCCKUC BCUICCTBA

2.4

XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHUE TTPUMEPAMHU
MOJICKYJISIPHBIX ~ YPAaBHEHHl  COOTBETCTBYIOUIMX  XMMHYECKUX

peakuui

2.5

IMPOrHO3UpPOBATH CBOMCTBA BC€IIECTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

CIEAOBaTh IpaBWaM I[OJb30BAHUS XHMHUYECKOW TOCYIOW H
nabopaTopHbIM 000pYyJOBaHHEM, a TaKXkKe MpaBHIIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH TIO BBITIOJHEHUIO
1ab0PaTOPHBIX XUMHUYECKHUX OTBITOB MO MOIYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MIPOBOJIUTH XUMUUYECKHE IKCIICPUMEHTHI
M0 Pacrno3HaBaHUIO PACTBOPOB MIEIOYEH M KHUCIOT C MOMOIIbIO

MHAUKATOPOB (1akMmyc, (heHondTaaert, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON peakuu

ITo Teme: «Ilepmonnueckuii 3akoH u Ilepmoamueckass cucrema
xumudeckux sneMeHtoB J[. 1. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUN

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHIH: AApO aTtoMma,

BHCKTpOHHLIﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paauyc aroma,




XVUMHYECKasi CBsI3b, MOJISIPHASI W HEMOJSIpHAs KOBAJICHTHAsI CBS3b,
AIEKTPOOTPHUIIATEIIBHOCTh, WOHHAS CBs3b, WOH, KaTHOH, aHWOH,

CTCIICHb OKHMCJICHHUA

3.2

K.HaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OIMCBIBATh M XapaKTepu30BaTh TabmuuHyto Gopmy Ileprognueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3ivyaTh MOHATHUSA «IJIaBHas
noarpynna (Arpynma)» u «mnobounas noxarpynna (brpymma)y,

«MaJiple» M «OOJIbIINEY IICPHUOAbL

3.4

packpsiBaTh cMbich [lepumoanueckoro 3akona .M. Menpgeneena:
JIEMOHCTPUPOBATh  MMOHUMAHHUE TMEPUOJIUYECKON  3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX DOJEMEHTOB OT MX I[OJIOXKEHUS B

IIepuonnueckoi cucreme

3.5

COOTHOCUTh OOO3HAauY€HHUsA, KOTOpPbIE HMEIOTCA B  TaOJMIle
«llepuoanyeckass  cucteMa  XuMuyeckux  snemeHToB  J[.H.
MeneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHCIIO

AJIEKTPOHOB U PACIIPEAEIECHUE UX 110 AIEKTPOHHBIM CJIOSIM)

3.6

OMnpeaAcCIATb CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI)IX

COCINMHCHUAX

3.7

ONpCACIIAATL BU[ XHUMHYECKOM CBSI3HU (KOBaJ]eHTHa}I n I/IOHHaH) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1

ITo Teme: «BemiecTBo 1 XUMUYECKasi peaKIMsD»

11

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHUYECKUX IOHATUH: PpacTBOp,
AJIEKTPOJINTHI, HEINEKTPOJIUTHI, JIEKTPOIUTHUECKAs IUCCOLMALINSA,
peakiuu MOHHOTO OOMEHa, KaTalau3aTop, XMMHUYECKOE paBHOBECHE,
oOpatumble U HeoOpaTUMble peakuumy,
OKHCJIUTEIBHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCJIUTENb,

BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJIICHUC, aJIJIOTPOIIHA,




aM(pOTepHOCTh, XHMHYECKas CBs3b  (KOBAJICHTHAs, WOHHA,
MeTaJlJIn4ecKasi), KpHUCTajUInyecKasi pem€rka, CIUIaBbl, CKOPOCTh

XUMHUUYECKON peaKIuu

1.2

HIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHH U

MMPUMCHATH 3TH IOHATHA IIPHU OITMCAHUU BECIICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPAaBHEHHsI 3JIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPAILEHHBIC yPAaBHEHUS pEaKIUil

HOHHOIro 0OMeHa

14

paCKpbIBaTh CYIHHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/IfI

MOoCpCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKIuu

ITo temam: «Hemeramiel M MX coeauHEeHUS» W «MeTalminbl U HX

COCINHCHU A

2.1

XapakTepu3oBaTh  (omuchiBaTh) oOmMEe U choenupudecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIESCTB, TIOTBEPIKIAT
OMHCAaHWE TPUMEpPaMH MOJIEKYJSIPHBIX M HWOHHBIX ypaBHEHUH

COOTBCTCTBYIOIIHNX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKquI, MMOATBECPKAAIOIMIUX CYHIECCTBOBAHUE

TeHETUYECKOM CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHU,
BO3MOXHOCTH IIPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIN4YHbIX

YCHOBUSIX

2.4

ClIeIoBaTh TMpaBWJIaM TIOJb30BaHUS XHUMHUYECKOW TMOCYJIoi U
1abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE TMpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMHU TIO BBITIOJTHEHHUIO
na60paT0pHHx XUMHUYCCKUX OIIBITOB MO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

F33006p33HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

NPOBOJUTH PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM TYTEM XJIOPHI-,
Opomuza, wuoauia, KapOoHaT, ¢Qocdar, cunukar, cyiabdar,
THIPOKCUINOHBI, KATHOHBI AMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

MPUCYTCTBYIOIINEC B BOOAHBIX pACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «XuMHsI U OKpYyXKaroiasi cpeaar»

3.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKHUX MOHSATHUH: HI[K




BCIICCTBA,; KOPPO3Ud MCTAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBIC onepam/m MbICJIHTGJIBHOﬁ JCATCIIBHOCTU —
aHAIM3 W CHUHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEMAaTHU3aIlUIO,
BBIAABJICHHUC HpI/I‘-II/IHHO-CJIe,Z[CTBeHHBIX CBH3€I>1 — AJId I/I?)y‘IeHI/IH
CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIMH;, €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAONIOJCHHE, W3MEPEHHE, MOJCINPOBAHUE,

HKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

1

HepBOHa‘laJ]LHBIe XHUMHUYCCKUC ITOHATHA

11

[Ipeamer xumuu. Poiap XuMuM B )KU3HU YeOBEKAa. XUMUS B CUCTEME HAyK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE

BCIICCTB

1.2

IlonsTue o MeToAax MO3HAHUS B XUMHUH. UHCTHIE BEILIECTBA B CMECH. CnocoObl

paszeneHust cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuueckue 3jaeMeHTbl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO'MOHCKYJIHPHOG YUCHHUC

14

XHUMH4YECKast (bopMyna. BaneHTHOCTh aTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
IOCTOSAHCTBA cocCTaBa BC€IICCTB. OtHocuTenpHas aTOMHas macca.
OtHocuTeNnbHAS MOJICKYJISIpHas Macca. MaccoBasgs Hoisd XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KomnuectBo BemecTBa. Mosib. Mousipast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W YHMCIAa CTPYKTYPHBIX €OWHHMII BemlecTBa. Pacué€rsl mo dopmynam

XUMHNYECKUX COG)II/IHGHI/II\/’I

1.6

Puznueckre U XMMHAYECKHE SIBJICHUS. XUMUYECKAsl peaKkus U €€ IMPHU3HAKH.
3aKOH  COXpAaHEHUS  MacChl  BEIIECTB.  XUMHYECKHE  YPABHEHMS.
Knaccudpukanus  XxuMHYecKHX  peakuuid  (COSAMHEHHS,  Pa3lIOKEHUs,

3aMeleHus, 0OMeHa)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyIOoM, C
MpaBUjIaMu pabOoTHI B TaOOpaTOpuu U MpuéMamu oOpareHus ¢ 1abopaTopHbIM
o0Opy/lOBaHUEM, HW3YYeHHE M OINUCaHue (HU3MUECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOmrofeHue (u3nyeckux (MJIaBJIECHUE BOCKa,
TasiHUE JIbJla, PACTUPAHKUE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEeYM, NPOKAIMBAaHUE MEIHOW TPOBOJIOKH,
B3aMIMOJICHICTBIE MeNla C KHUCJIOTOW) sIBIEHUM, HAONIOJCHHE W OINHCAHUE
MPU3HAKOB TMPOTEKAHMSI XUMHUYECKMX peakiui (pas3lokeHHue caxapa,
B3aMIMOJICHICTBIE CEPHOM KHUCJIOTBI C XJIOPUIOM Oapus, pas3loKeHue

runpokcuna meau(ll) mpu HarpeBanuu, B3auMoAeMCTBHE XKelle3a C PaCTBOPOM




comu meau(ll), uyuenne cioco6oB pa3zenenus cMecei (C TOMOIIbIO MATHHTA,
(¢bunpTpOBaHUE, BHIAPUBAHUE, TUCTUIULIIMUSA, XpoMaTorpadus), IpoBeIeHIE
OYHCTKM TIOBAPEHHOW coNM, HAOMIOJIEHUE ¥ OIMHUCAaHUE Pe3yIbTaToOB
MIPOBEJ/ICHUS OIBITA, HJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MAcChl, CO3/IaHUE

MoJele MOoJIeKy (IIapoCTePHKHEBDIX )

Baxneiimue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3iaeMEHT U IpocToe
BemecTBo. Haxoxaenue kuciopoaa B Npupoje, GU3NYecKue U XUMHUUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmoponaa. CrocoObr
MOJIy4eHHUs1 KHUCIopojaa B Jaboparopuu U MpOMbIIIeHHOCTH. Kpyrosopot

KUCIopo/a B mpupoe. O30H — aluIoTponHas MOAU(UKALUS KUCIOPoIa

2.2

TermnoBoil 3¢(eKkT XUMUYECKOH peaknud, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- M DHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE

BO3JlyXa, yCUJICHHE TTAPHUKOBOTO 3P PEeKTa, pa3pylICHUE 030HOBOTO CIIOS

2.3

Boznopoxa — anemeHT u npoctoe BeriecTBO. HaxokieHnue Bogoposia B IPHPOJIE,
bu3uYecKkue M XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI ITONYYCHUS.

Kucnote! u1 conu

2.4

Mounsipablit 00bEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSIM

2.5

dusnyeckrue CcBoOWCcTBa BOAbL. Boga kak pactBopuTenb. PacTBOpHI.
HacplieHHble ¥ HEHACBILLEHHBIE PACTBOPLI. PaCTBOPUMOCTD BEILIECTB B BOJE.
MaccoBasg [0y BemecTBa B pPacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanud. Ponbs pacTBOpoB B IpHUpOJE U B KHU3HU yesoBeka. KpyroBopor
BOJABl B IMpHUPOJE. 3arpsi3HEHHWE MpUPOAHBIX BOA. OXpaHa W OYHMCTKA

MPpUPOAHBIX BOX

2.6

Knaccudukanus neopranmueckux coeannHeHuil. Oxkcuapl. Knaccugukarms
OKCHJOB: coJjieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenkinatypa okcuaoB. @u3nuecKue M XUMHUECKUE

CBOMCTBA OKCHJIOB. [loirydenue okcuaos

2.7

OcHoBanuga. Knaccudukanust ocHoBaHUM: MENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. @U3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHMU. [TonyueHre ocHOBaHUI

2.8

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHOocTH MeTtauioB H.H. bBekerosa.

[Tomyuenue kucnot




2.9

Comu. HomeHnknatypa cosneil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MCXKIY KilaCCaMHi HEOPTaHUYCCKUX CO€I[HHCHPII>1
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XUMUYECKUI HKCIIEPUMEHT: KayeCTBEHHOE OIpe/ejIeHHE COJep:KaHus
KHCJIOpO/ia B BO3/AyXe, MOMyYeHHe, cOOMpaHue, paclio3HaBaHUE U W3yYEHHUE
CBOMCTB KHCIIOpO/a, HAOJI0/IEHUE B3aUMO/ICUCTBUS BELIECTB C KMUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U MPEKPAICHUs TOpEeHUs (10XkKapa), 03HAKOMIIEHHE C
oOpa3lilaMyd OKCHJIOB M OIHMCAaHHE HUX CBOWCTB, IOJy4YeHHE, COOUpaHUe,
pacrno3HaBaHHE U H3Y4YEHHE CBOMCTB BOIOpoAa (TOpeHue), B3aUMOAEHCTBHE
BOJIOpOAQ C OKCHJIOM menu(ll) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOJCHNE O0pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBaHHE OCOOCHHOCTEHl  pacTBOpPEHHs] BELIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPEAECIEHHONM MAaCCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOIBl C METaJUIAMU
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJb30BaHUE BHUICOMATEPUATIOB),
ompezielieHue PacTBOPOB KHUCJIOT M IIENOYe ¢ MOMOUIbI0 HHAWKATOPOB,
UCCleIoBaHNE OOpa3l0B HEOPIaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/ICHUE H3MEHEHUs OKpPacKU HHIMWKATOPOB B pPAacTBOpax KHUCIOT U
niesiouei, n3ydyenue B3aumozeiicteus okcuna meau(ll) ¢ pactsopom cepHoit
KHUCITIOTBI, KHCIOT C MeTaJylaMH, peakuuid HeWTpanuszaiuu, IMOoJy4eHue
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOIO MeETaula APYTUM U3
pacTBopa COJH, pelIeHHE SKCIIEPUMEHTANIBHBIX 3a7a4u 1o TeMe «Baxkueiimme

KJIaCChl HCOPIraHNYCCKUX COCI[PIHGHI/IfI))

ITepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aTOMOB. XUMHUYecKasi CBsA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[TepBble TONBITKM KiIacCU()UKAUU XUMHUYECKHX d3JeMeHTOB. [loHsTHE O
IpyMNIax CXOIHBIX JIEMEHTOB (ILIEJOYHBIE U ILEIOYHO3EMENbHbIE METalbl,
rajJloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3zyloT aMdoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. [lepumoamyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
AWM. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONIEPHOAHAs (OPMBI
[Tepuonuueckoit cucrembl xumuueckux saeMeHToB J[.M. Mennaeneena.
IIepuonsl u rpynmbl. @U3AYECKUI CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyuiibl 3JICMCHTA




3.3

Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oronsl. Dnextponbl. CTpoeHue
JIEKTPOHHBIX 000JI0OYEK aTOMOB MepBbIX 20 XUMHUYECKHUX HIIEMEHTOB
ITepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTa Mo ero nosoxeHuto B [lepuoanyeckoii cucrteme .M. Menaeneena

3.4

3aKOHOMEPHOCTH WM3MEHEHHMsI paJuyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TpynmnaM W IEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepuoguueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUISl Pa3BUTHs HAayKu W npaktuku. .M. MennaeneeB — yuyéHbli U

rpaxaaHuH

3.5

Xumuyeckasi cBsizb. KoBasieHTHas (moyispHasi M HEHOJSIPHAs) CBSI3b.

DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIeMEeHTOB. MloHHAas CBA3b

3.6

Crenens okucieHus. OKHCIUTESIEHOBOCCTAHOBUTCIBHBIC pCaKkunu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBUTECIIN

3.7

XUMHAYeCKHM OKCIICPUMCHT: H3YYCHHE o6pa3u0B B€IICCTB MCTAJIZIOB H
HCMCTAJJIOB, B3aHUMOJICHCTBHE THUAPOKCHUAAa ITMHKAa C paCcTBOpaMH KHUCIIOT U
I_HCJ'IO‘ICI\/'I, IMPOBEACHHUE OIIBITOB, HIITIOCTPHUPYIOIIUX IIPUMEPBI OKHUCIIUTECIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUi (TOpEHUE, peakLuu pas3jIoKEeHNs, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemecTBo u xumu4deckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUY CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMsd, KalblUs U HX
COEJIMHEHUI B COOTBETCTBHU C TMOJIOKEHHUEM 3JIEMEHTOB B Ilepnommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BemiecTBa: BHJBI XMMHUYECKOW CBA3M. THIIBI KPUCTAINIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOU
pemIETKH M BHJA XUMUYECKOH cBs3u. Kiaccudukanus M HOMEHKIATypa
HEOpPraHMYECKHUX BELIECTB (MEXIyHapoaHas M TpUBHAJbHAS). XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAILIUXCSA K PA3JIMYHBIM KJacCaM HEOPraHUYECKUX

CoeJII/IHeHI/Ifl, IFCHECTUYCCKas CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YHCITy




U COCTaBY YYacCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(h(eKTy, 1Mo
U3MEHEHMIO CTETEHEH OKHCICHUS XUMUYECKUX AJIEMEHTOB, II0 0OpaTUMOCTH,
[0 Y4YacTHIO KaTajau3aropa). OK30- M DJHIOTEPMUYECKHE PEAKLUH,

TePMOXUMHUYECKHE ypaBHEeHUs. [loHATHE 0 CKOPOCTH XUMUYECKOM peakiuuu

1.4

[TonsaTre 00 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peaknusax. [lonsTue o
TOMOI'CHHBIX M TI'CTCPOrCHHBLIX PCAKIHAX. ITonatne o0 XUMHYECKOM
paBHOBecur. DakTOphI, BIMSIONME HA CKOPOCTh XUMHYECKOH pEaKIUu H

TTOJIOKCHHUEC XUMHUUYCCKOT'O PaBHOBCCHUA

1.5

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  AJIEKTPOHHBIA  OanaHC
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBieHue ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUN C HCIIOJB30BAaHUEM METOAA

QJICKTPOHHOI'O OajnaHca

1.6

Teopus 3IEKTPOIUTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3M JucConMaMy BEUIECTB C Pa3IMYHBIMU BUJAMU
xuMHu4ueckoi cBsi3u. Crenens quccounanuu. CUIbHBIC U ClIa0ble SJIEKTPOIUTHI.
Peaknuu noHHOrO OOMeHa. Y CIIOBUS IPOTEKAHUsI peaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHCIIOT,
OCHOBAaHMH M COJIEH B CBETE€ MPEICTABICHHA 00 AIEKTPOIUTUYECKON

Jucconnanuu. KauecTBeHHEIE PE€aKu Ha HOHBI. IlonsTue o TuapoJIn3eC coJieit

1.7

XUMHAYECKUI IKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAJUTHYECKIX
pPEIIETOK HEOPTaHWYECKUX BEIISCTB — METAUIOB M HeMeTawioB (rpadura u
arMasa), CJIOXKHBIX BEIIECTB (XJIOpHIAa HATPUs); UCCIEIOBAHUE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOW pEaKIHH OT BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB;
WCCIIEJOBAaHUE  3JIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipoliecca
JUCCOLMALUN  KUCIIOT, Inenodeil M coied (BO3SMOXKHO HCIOJIBb30BaHUE
BU/ICOMATEPHAJIOB); TPOBEACHUE OMNBITOB, HWLIIOCTPUPYIOIIUX IPU3HAKU
NPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUE OCaIKa, BbIIEIECHHUE Ta3a,
00pa3oBaHUE BOJIBI); OIBITOB, MJUTIOCTPUPYIONINX TPHUMEPHI OKUCIHTEIbHO-
BOCCTAHOBUTENBHBIX pEAaKLIUH (TOPEHHE, pEaKLUU Pa3IoKEHHs, COSUHEHHUS);
pacmo3HaBaHWE HEOPraHWYECKUX BENIECTB C IIOMOINBI0 KayeCTBEHHBIX

pCaKIII/II;'I Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux COCIUHCHUA

2.1

OOmast xapakrepucTuka TaloreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble CcTeneHu okuciaeHus. CTpoeHWe U (QU3MUECKHE CBOMCTBa

MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa




(B3anMozelicTBHE ¢ METaJUlaM{, HEMETaJlJIaMH, IejIo4amMu). XJI0OpOBOIOPOA.
ConsHass Kuca0Ta, XMMHMYECKHE CBOWCTBA, IIONIy4CHHE, IPUMEHCHHE.
JeiictBue XJIopa M XJIOPOBOAOPOJA Ha OPraHM3M ueloBeka. BakHeninue

XJIOPHUABI U KX HAXOXKIACHUC B IIPUPOALC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-Tpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeNeHN oKkucieHus. CTpoeHue u pusndeckue CBOMCTBa
IPOCTBHIX BEIIECTB — KHCIOPOAa U cCepbl. AJUIOTPONHBIE MOIUPUKALNN
KHCJIOpOAa M cepbl. XMMHUYECKHE CBOWMCTBA cepbl. CepoBOIOPO/, CTPOCHHE,
¢usznueckue W XuMHYeckue cBorcTBa. OKCUIBI cepbl KaK NpPEICTaBUTENN
KHCIIOTHBIX OKCHIOB. CepHas KUCIO0Ta, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBA
(oOmue Kak MpeaCcTaBUTENS Kilacca KUCIOT U crienuduaeckue). XUMHUESCKUE
peaxiyy, JeKallue B OCHOBE MPOMBIIIICHHOTO CIOco0a MOIY4YEeHHUsI CEPHOM
kuciotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakiMs Ha
cynbdar-uoH. HaxoxaeHue cepbl u €€ COeAMHEHUN B MPUPOAC. XUMUIECKOE
3arpsi3HEHUE OKpY KaroIIel Cpellbl COeAMHEHUAMHU Ccepbl (KUCIOTHBIE TOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 MPeI0TBPAIICHUS

2.3

OOmas xapakTepucTuka 31aeMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKHCIEHUsS. A30T, PpaclpoCTpaHEHHE B
npupoje, Gu3nUecKre u XUMHYecKre CBOHCTBa. KpyroBopor a3oTa B mpupoe.
AmMuak, ero (U3MUECKHMEe M XUMHYECKHE CBOWCTBA, IIOJNyYCHHUE U
npuMeHenne. Coiau aMMOHHUS, UX (PU3HYECKHME W XUMHUYECKHE CBOICTBA,
npumenenue. KauecTBeHHas peakuus Ha MOHBI aMMOHHMSA. A30THAsI KHCIIOTa, e
HoJy4yeHue, pu3nyeckue u XuMUIecKre CBOMCTBA (00IIHe KaK MpeICTaBUTENs
K1acca KUCIOT W crenupudeckue). lcmomp3oBaHue HHUTPATOB W COJEH
aMMOHHMSI B Ka4e€CTBE MUHEPAJIBHBIX yI0OpeHuil. XUMHUUYECKOE 3arpsi3HEHHE
OKpY Karollel cpebl COeTUHEHUSIMU a30Ta (KHCIOTHBIE IO/, 3arpsi3HEHNE

BO3]lyXa, MOYBBI U BOJJOEMOB)

2.4

docdop, amnorponHbie MoguduKauu Gochopa, GU3NIECKHE U XUMHUIECKUE
ceorictBa. Oxcun ¢dochopa(V) u dochopHas kuciora, (U3HYECKHE U
XUMHUYECKHE CBOWMCTBA, moiydeHue. Mcnons3oBanue (ochaTtoB B KadecTse

MUHEPATBHBIX YI00pEHUIA

2.5

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEeHH OKHCICHHA. YTJEpOJ, aJIOTPOIHBIE
MOJU(UKAIMHA, PACIPOCTPAHCHUE B TPUpPOJC, (U3UYESCKHE M XUMHUCCKUE

cBoicTBa. Ancopouus. KpyroBopor yriepoaa B npupojae. OKCcuibl yriaepoa,




ux (u3NYecKre M XMMHUYECKHE CBOWCTBA, JIEMCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U IPUMEHEHHE. DKOJIOTMYECKUE IPOOIEMBI, CBA3aHHBIE C OKCHIOM
yraepoga(lV); runoresa rino0albHOTO MOTEIJICHUS KIUMAaTa; MapHUKOBBIN
adpdext. YrompHas kuciora U e€ coind, WX (PU3HUECKHE U XHMHYECKHUE
CBOWCTBa, MOJy4eHUEe U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
UoHBL. Vcnonb30BaHre KapOOHATOB B OBITY, MEULIMHE, IPOMBILUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauaNbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kucnora). Ux coctaB m xummudeckoe crpoeHue. [loHsTHE 0 OHOIOTHYECKH
BaXHBIX BEIECTBAX: XHpax, Oelkax, yriaeBoJax — U HMX POJIM B >KU3HU
yejnoBeKa. MarepuanbHOEe €IMHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COCIUHEHUN

2.7

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWCTBA, IMOJNyYeHHE U
npumerenne. CoeuHeHUs KpeMHUs B npupojae. OOmme mpeacraBieHust 00
okcune kpemaus(1V) u kpemuaueBoi kucinore. CHIIMKATHI, HX UCIOJIH30BAHUE
B ObITy, MEIWIMHE, TPOMBIIUICHHOCTH. BakHeWIe CTpouTeIbHbIC
MaTepHualibl: KepaMmHKa, CTEKIIO, IEMEHT, OeTOH, kene300eToH. [Tpobimembl
0€30MMacHOTO WCMOIb30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B IOBCEAHEBHOU

KHU3HHU

2.8

XUMHUECKUI IKCIEPUMEHT: U3yuyeHHe 0oO0pa3lloB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISHOM KUCJIOTHI; IIPOBEJICHUE KAaUYECTBEHHBIX PEAKIMM Ha XJIOPU[I-
WOHBl W HaONIOJIEHHE MNPU3HAKOB MX NPOTEKAHUsS; OIBITHL, OTpakarollue
¢bu3nvecKre 1 XMMUYECKHEe CBOICTBA TAJIOT€HOB U UX COCMHEHNH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPHUI0B
(raJoreHuIoB); O3HAKOMJICHHE C O0pa3mamMu Ccepbl U €€ COCJIMHECHUSIMU
(BO3MOXXKHO HCIOJIb30BaHME BHUJAEOMATEPHUAJIOB); HaONIOJEHHE Mpolecca
oOyrauBaHuUs caxapa MoJl A€HCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
U3yuYeHHe XMMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, IPOBEACHUE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-moH u HaONOJeHHe TMpHU3HaKa eé
NPOTEKAHNUs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBAMH a30Ta, (pocdopa 1 ux
COoeMHEHUI (BO3MOXHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OOpa3laMu
a30THBIX U (ocOpHBIX yA0OpEHMI; TOTyYeHne, cOOupaHue, paclo3HaBaHUE
Y U3y4YE€HHE CBOMCTB aMMHAKa; NPOBEIECHNE KAUECTBEHHBIX PEAKIMI Ha HOH

aMMOHHUA U (bOC(i)aT'I/IOH H HU3YYCHHUC TIPU3HAKOB HX [IPOTCKAHMA,




B3aMMOJEMCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIOJIb30BAHNE BHJICOMATEPUANIOB); H3yUYEHHE MOJENeN KPUCTAITMYECKUX
peméTok anMasa, rpadura, QyUIEpeHa; O3HAKOMIIEHHE C MPOIECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MIPOTHBOra3a; IMOJlyuyeHHe, COOMpaHue, paclo3HaBaHUE M U3yUEHHE CBOMCTB
YIJIEKHCIIOrO Ta3a; INpOBEIEeHHE KAayeCTBEHHBIX peakluid Ha KapOoHAT- U
CUJIMKAT-UOHBl W M3y4YECHHME IIPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHHE C
IPOAYKIMEH CUIMKATHOW IPOMBIIIJICHHOCTH; PEIIEHUE dKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «BaxHenie HeMeTaUIbl U UX COETUHEHUS))

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mas XxapakKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojoxenus B Ilepuomnueckoi cucteMe Xumuyeckux snemeHtoB JI.M.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MEeTaJIoB. MeTaiinueckas CBs3b
U MeTaJUIMYecKass KpUCTAJUTMYECKas pPEmIETKa. OJIEKTPOXHUMHUYECCKUN P

HaIIpsDKEHUH METaJlIOB

3.2

dusnuecKkue U XUMUIECKHEe CBOHCTBA MeTayu10B. O0IIKe Crioco0b! MOTy4eHus
MeTasuloB. [ToHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBbl (CTalb, YyT'yH, JIOPATIOMUHHA, OpPOH3a) M UX IPUMEHEHHE

B 6I)ITy U IIPOMBIIIJIICHHOCTH

3.3

[lenouynsle MeTaybl: noyiokeHue B [leproauueckoil cucteMe XUMHUYECKHX
aneMeHToB J[.11. MenaeneeBa; CTpOEHUE UX ATOMOB; HAXO0XKIEHUE B IIPUPOJIE.
Ouznyeckue 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI
U TUAPOKCHUIBI HATPHUA W KaJIus. HpI/IMeHeHI/Ie IICJIOYHbIX MCETAJIOB U HX

COCIUHEHUN

3.4

Illenoyno3eMenbHbIE METAIBI MarHui W KalbI[Md: IIOJIOXKEHHE B
[lepuonnueckoit cucreme xuMuueckux deMmeHtoB .M. Menzeneesa;
CTPOEHHE UX aTOMOB; HaxOXXJACHUE B Mpupoje. PU3nyeckue U XUMHUYECKHUE
CBOMCTBa MarHusi M Kajublius. BakHeiiline coelWHEHHs] Kalblius (OKCHUI,

TUAPOKCH, colin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxxenue B Ilepronnyeckoit cucreMe XMMHUYECKUX 3JIEMEHTOB
J.11. MenneneeBa; CTpoeHHE aTOMa; HaXOKJIEHUE B npupoje. Pusndeckue u
XMMHUYECKHE CBOicTBa amoMuHMA. AMQOTEpHblE CBOWCTBA OKCHAA H

TUAPOKCHJIA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuonnueckoi cucteMe XuMuyeckux aneMentos J1.1.

MCHI[GJ'IeeBa; CTPOCHUE aTOMa, HAXOXICHUC B IIPHUPOAC. dusnyeckue u




XUMUYECKHE CBOMCTBa »xene3a. Oxcuapl, ruapokcuabl u conu xenesa(ll) u

xkene3a(lll), mx cocras, cBOCTBA U TTOJTydCHUE

3.7

XUMUYEeCKUH HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METaJlJIOB U CILIaBOB,
X (U3NYECKUMHU CBOMCTBAMHM, M3YUYCHHE PE3YyIbTATOB KOPPO3UU METAIIIOB
(BO3MOXKHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUd U HATpusi C BOAOH (BO3MOXHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB); MCCIIEJOBAHUE CBOMCTB KECTKOM BOIbI;
mpoiiecca TOpPEHUs IKejle3a B KHUCIOpoJe (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MIPOTEKAHUS KaU€CTBEHHBIX PEaKIIMii Ha HOHBI
(MarHust, Kanubius, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U OMHMCAHKE MIPOLIECCOB OKPAIIUBAHUS [IJITAMEHH HOHAMH HaTpPHs,
Kaiss W Kaubluusg (BO3MOXXHO — HCIIOJB30BAHHME  BHUICOMATEPUATIOB);
uccienoBanre aMmGOTEepHBIX CBOMCTB TMAPOKCHAA AIOMHHUS U THAPOKCHA
LIMHKA; PEIIeHNE HKCIIEPUMEHTANIbHBIX 3a71a4 110 Teme «Bakuenme MeTamibl

N UX COCAUHCHUA»

XuMHUS U OKpy’Karolas cpenia

4.1

Hosrie MaTCpHrajibl U TCXHOJOI'NH. BeH_IeCTBa U MaTCpHUaJibl B HOBCGﬂHeBHOﬁ
JKH3HU YeJIoBeKa. XUMHUSI U 310pPOBLE. besomacHoe Ucmoabp30BaHUE BEIISCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬂ IoMomp npu XUMHYCCKUX OXKOrax "

OTPABJICHUSIX

4.2

OCHOBBI  9KOJIOTMYECKOW  TI'PaMOTHOCTH.  XHMMHYECKOE  3arpsi3sHEHUE
okpy>xarorieit cpeanl [IJIK. Posb XuMuu B pelieHUN 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHbIe UCTOYHUKHU YTIEBOJOPOAOB (yroyib, MPUPOAHBINA Ta3, HE(TH),

IPOAYKTHI UX EPepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYeCKUM OKCIICPUMCHT: U3YUYCHUC O6p33].[0B MaTCpHajioB (CTeKJ'IO, CIIJIaBBI

METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHoBe PT'OC

1

IIpencraBnenue:

11

O TI03HABAEMOCTH SIBIICHUH NPUPOJBI, MOHMMaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOI'0
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTyphl M HMPAaKTUYECKON
JeATEIbHOCTH 4YEJIOBEKa B YCIOBHMAX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAHHUEC MECTAa XUMHUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4HBIX METOJAX MO3HAHMS, B TOM YHCIIE SKCIIEPUMEHTAJIbHBIX U
TEOPETUUECKUX METOAAX MCCIEIOBAHUS BEIIECTB W HW3YyYECHHS
XUMHUYECKUX PpEaKUWid; YMEHHE MCIIOIb30BaTh MOJEIUA A

00BICHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHOMN AeATeIbHOCTH, CBA3aHHBIX ¢ XUMHEH
U COBPECMCHHBIMU TCXHOJIOI'MAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAYKH, YTO MO3BOJIUT OOYYAIOUIMMCSl paccMaTpHBaTh
XUMHIO Kak cdepy cBoed Oynmymed mnpodeccrnoHaIbHON
JeATEIbHOCTH W CHEeNaTh OCO3HAHHBIA BBIOOP XHUMHH Kak
npoGUILHOTO MpEeaMeTa MpHU Mepexojie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

BJ'Ia,Z[CHI/Ie CHUCTEMOH XHMHYECKHX 3HAHUH H YMCHHUC IIPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaOKHEHIINE XUMHUYECKHUE MOHATUA: XUMHYECKUU 3JICMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OAHOPOIHAS H
HEOJTHOPOJHAS CMECh, OTHOCHTEIbHBIC AaTOMHAS W MOJICKYJISIpHAs
MAacChl, KOJJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb (CpedHsisl), XUMUYECKas
peaKiys, peakiMu COCIUHEHUS, PEaKlUd Pa3JIOKCHHS, PEAKITIH
3aMeIeHUs], PeaKIMi OOMEHa, TeTUIOBON A(PEKT peakiyu, SK30- H
SHIOTEPMHUUYECKHE PEAKIIMH, PAacTBOP, MAaccoBas JOJIS XUMHUYECKOTO

9JICMCHTAa B  COCAUMHCHUM, MaCCOBasg JO0JId U  MPOUCHTHAA




KOHILIEHTpAaLKs BEIIECTBA B PACTBOPE, IAPO aTOMA, SJIEKTPOHHBIN CIION
aToma, aToMHasi OpOuTaib, PagMyC aToMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHUs, XUMUYECKas CBSA3b, NIEKTPOOTPULIATEIILHOCTD, ITOJISIpHAs
U HEIOJIIPHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, METAJUIMYECKasi
CBSI3b, KpUCTAJNINUECKAs pEIIETKA (aTOMHasl, HOHHAsL, METAJIIMUECKas],
MOJIEKYJIIpHAsi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJIUTUYECKAsT JAMCCOLMALMS, PpEeaKIMd MOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLIMH,  OKHCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAHOBICHHE, OJIEKTPOJIU3,
XMMHUYECKOE DPaBHOBECHE, OOpaTHMMble M HEOOpaTHMbIE DPEaKLUH,
CKOPOCTb XMMHYECKOW peakuuu, kataiumsarop, IIIK, kopposus

MCTAJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAOLINE 3aKOHBbl XUMHM: 3aKOH COXPAHEHUS MacChl,
nepuonnueckuil 3akoH J[.M. MengaeneeBa, 3aKOH IOCTOSHCTBA

CoCTaBa, 3aKOH ABOFa,HpO

2.3

TEOpHUNn XUMHH: ATOMHO-MOJICKYJIApHas TEOpus, TEOpU

BHGKTpOHHTquCKOﬁ Jucconranmmn

Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKIIFOUAIOILICH :

3.1

YMEHHE TMPaBWIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA U
MaTepualibl (B TOM YHWCIIE MHHEPaJbHBIC yIOOPECHHUsS, METAIUIB U
CIUIaBBI, TMPOAYKTHI MEPepadOTKH  TMPUPOIAHBIX  HCTOYHHUKOB
YIIJIEBOIOPOOB (YTJIs, MPUPOIHOTO Ta3a, HepTH) B OBITY, CEIBCKOM
XO3SIICTBE, Ha TMPOU3BOJICTBE W TIOHMMAaHWE 3HAYEHUS >KHUPOB,
OelIKOB,  YIJIEBOJOB JUIsi  OpraHM3Ma  4YeJIOBeKa;  yMEHHUE
MIPOTHO3MPOBATH BIIMSHHE BEIIECTB M XMUMHYECKUX TPOIECCOB HA

OpraHH3M YeJIOBeKa M OKPY’KAIOIIYI0 MPUPOIHYIO CPEay

3.2

YMCHHUC UHTCIPHUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUSAMHU JPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJM4Ke OMbITa PaOOTHI C PA3IMYHBIMU UCTOUHUKAMU UH(POPMAILIUU
Mo XUMHUH (Hay4yHas M HAy4YHO-TIOMYJISipHasl JUTepaTypa, CIOBapH,

CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaHI/IIO O BCHIICCTBAX, HUX
MMPECBPAlICHUAX n MMPaKTHYCCKOM IIPpUMCHCHUU U YMCHHUC

HCIIOJb30BaTh €€ AJIs pemicHud y‘~IC6HO-H03HaBaTeJH>HbIX 3aga4




BHaI[eHI/Ie OCHOBaMH MOHSITHHHOTO amnrmapara 1 CHMBOJIMYCCKOIO

sA3bIKa XUMHH JJIsI COCTABJICHUS q)OpMy.]'I HCOPTraHNMYCCKUX BCHICCTB,

) YPaBHEHHNM XUMHUYECKMX pEaklMii; OCHOBAMH XUMHYECKOHN
Homenknatypsl (IUPAC u TpuBHanbHOIN)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS d1eMeHTa B [lepuoanueckoit
CUCTEME C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
5 XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsja sjapa, oOIIee Yucio
AJIEKTPOHOB), paclpeeieHueM JJICKTPOHOB TIO JHEPTreTUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KU U KAJIbIIHS
[IpenacraBiaenne 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JIEMEHTOB (painyc aToMa, AIeKTPOOTPHUIIATETLHOCTS),
6 MPOCTBIX M CJIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
Ilepuoguueckoit cucteme (B MajblX IMEpUOJAaX M IJIaBHBIX
MOATPYMIaxX) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiaccupuIiupoBaTh:
7.1 XUMHYECKHE DJICMCHTHI
7.2 HEOPraHUYEeCKHe BEIIeCTBa
7.3 XUMHUYECKHE PEaKUU
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMUYECKUX DJIEMEHTOB, 3apsi]
' HOHA
89 BHJl XWMWYECKOW CBSI3M W THIT KPUCTAUTUIECKOW CTPYKTYpPHI B
' COCTMHCHHSIX
8.3 XapakTep Cpelibl B BOJIHBIX pACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIIH
9 YMeHue xapakTepru3oBath (hU3MUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOpPOMA, TpaduT, ammas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIWA, MarHHMH,
KaJbIIUN, aJTFOMUHUAM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOpOB (BOja,
9. aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHIBI M THIPOKCHIBI

metamioB |I-l1lA rpynn, amomunus, meau (1), nunka, xenesza (11 u

1), okcuasr yraepoaa (Il u V), kpemuns (1V), azora u dpocdopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a30THUCTas, a30THasd,

dbocdopHas, yrojibHas, KpeMHHEBas KHCIIOTa U UX COJIH)

MPOTHO3HPOBaTh W  XapaKTepU30BaTh CBOWCTBAa BEIIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHHA, NIPUMCHCHHNC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTh MPOTEKaHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEaKIIUT,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBONCTBA M3YUYEHHBIX KIIACCOB
' (TpyIiI) HeOpraHU4EeCKUX BEUIECTB
10.4 MTOITBEPIKIAIOIIUX TCHETHYECKYIO B3AUMOCBSI3b MKy HUMHU
11 VYMeHUe BBIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIHYIO MOJICKYJISIPHYIO ¥ MOJSIPHYIO MAacChl BEIICCTB,
' MacCOBYIO JIOJIFO XUMHUYECKOTO DJIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 [0 ypaBHECHUSM XHMHUYECKUX PEaKIUd M HAXOIUTh KOJIHMYECTBO
' BeIIeCTBa, 00BbEM U MacCy peareHTOB WM ITPOYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH HAy4yHOro TO3HaHUS (HaOsoleHue,
191 U3MEepeHNe, SKCIIEPUMEHT, MOJISTTHPOBAHIE) TIPH U3YUCHUH BEIIECTB
' U XUMHYECKHUX SIBIICHUI; yMeHHue copMyiaupoBaTh IpodiieMy u
MPEJIOKUTH Iy TH €€ PEIICHUS
199 Oe3omacHOi pabOThl ¢ XWMHYECKUMH BEIIECTBAMH, XUMUYECKOM
' MOCYJI01 U JJabopaTOPHBIM 000PyAOBaHUEM
MpaBUJIaMU 6e30MmacHOro oOparteHus c BEIIECTBaMH,
WCTIOJIb3YEMBIMH B TIOBCETHEBHOM KM3HU, MTPABIIIAMHU TIOBEJICHUS B
123 Hemsix cOepexeHus 3A0POBbsl U OKPYIKAIOUIEH MPUPOIHON CpPEeIibl;

MOHUMaHUE Bpe/ia (OMacHOCTH) BO3ICUCTBUSI HA KUBBIE OPTaHU3MBI
OINpeAEeIEHHBIX BEILIECTB, croco6oB YMEHBUICHUS u

MpeaAOTBPAIICHUA UX BPCIHOTO BO3H€ﬁCTBHH




13

Hanuuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3y4eHHEe U  onucaHue  (U3MUECKUX  CBOWCTB  BEIIECTB;
O3HAKOMIICHHUE C (PU3NYECKIUMH M XUMUYECKUMU SBIICHUSMU; OTIBITHI,

WUTIOCTPUPYIOLINE MPU3HAKH TPOTEKAHNUS XMMHUUECKUX PEaKIIHii

13.2

HN3YUYCHUC croco0oB pa3aciiCHus cMmecent

13.3

MOJIy4YCHHUEC KHUCIIOpOoAa W MH3YUCHUC €TI0 CBOP'ICTB; IMOJIy4YCHHC
BOAOpPOJa N U3YUCHUC €TI0 CBOﬁCTB; IOJIYUCHHUC YITICKHCIIOTO I'a3a U
HU3Y4YCHUE €TI0 CBOﬁCTB; IIOJIy4CHHNE aMMHaKa KW HM3YUCHHUC €TI0

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOW JIOJIEH

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHHEe  HMHAMKATOpPOB  (JlakMyca,  METWJIOpaHxka |
dbeHondTanenHa) s ONpeaesIeHUs XapakTepa Cpeibl B pacTBOpax

KHCJIOT U IeI04Yei

13.6

WCCJIEIOBAHUE U ONMCAaHUE CBOWCTB HEOPIaHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; U3yUYECHUE B3AUMOACHCTBUS KUCIIOT C METaNIaMH,
OKCHUJAMH  METAJUIOB,  PAacCTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJIIMH; IIOJYyYEHUE HEpPACTBOPHUMBIX OCHOBAHUI;
BBITECHEHUME OJHOTO MeETajula JpyrMM M3 pacTBopa COJIH;
ucciaeaoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIIOB ATIOMUHUS W

LIUHKA

13.7

pelIeHne SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHCHUI, «DNEKTPOTUTHYECKAS
aucconuanusy; «BakHeWInne HeMeTallbl U HMX COECIUHEHHS;

«Baxuelnnme MeTauIbl U UX COSTUHEHU

13.8

XUMHYECKHE  OKCIIEPHUMEHTHI,  WLUTIOCTPUPYIOMIAE  MPH3HAKH
NPOTEKaHUs PEeaKLUUi MOHHOTO OOMEHA; KaueCTBEHHbIE PEaKIIUU Ha
MPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAaX HMOHBI: XJIOPUA-, OPOMHUI-,
uomua-, cynegar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHB aMMOHUSI, MATHUS, KaJIbITHSL, ATFOMUHHS,

xkenesa (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmenue:

141

NPpEACTABJIATE PE3YJIbTAThBI SKCIICPUMCHTA B (I)OpMC BBIBOOB,




JIOKa3aTeIbCcTB, IPAaUKOB M TAOJIUI[ U BBIABIATH SMIIUPUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTh CBsA3H MCKIY PE€aIbHO Ha6J'IIO,£[aeMBIMI/I
XUMHUYCCKUMHU SBJICHUSIMU W TIpoLEeCCaMHU, IMMPOUCXOAAINIUMU B

MakKpo- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

HCpBOHa‘IaHBHIﬂe XUMHNYECKUEC ITOHATHUSA

11

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece

1.2

ATOMBI W MOJICKYJIBI. Xumuueckrue 31eMeHThl. CHMBOJBI XHMHYSCKHX

9JICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX 3JIEMEHTOB.

CreneHb OKHUCIICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOcUTeNbHAs aTOMHAs Macca.
OrHocuTenbHasS MOJICKYJIsIpHad Macca. Maccopas J0JI XUMHYCCKOT'O 9JICMCHTA

B COCAMHCHUU

1.5

KonnyecTBo BemectBa. Moinb. MomsipHass macca. MouisipHbIiE 00bEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMUYECKUE SBJICHUS. XUMUUYECKasd Peakius U €€ IMPU3HAKHU.

3akoH COXpPaHCHHA MACChI BCIICCTB. Xumudaeckue YpPaBHCHUA

Hepnonﬂqecm{ﬁ 3dKOH H HepI/IOI[I/I‘IeCKaH CHUCTEMAa XHMHYCCKHX DJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKMX JJIEMEHTOB
J.N. MenneneeBa. [lepuoapt u rpynnbl. @U3HYECKHI CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB MepHoja U IPyIIIbl AJIEMEHTA

2.2

Crpoenune atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHYECKHX OJIEMEHTOB

IIepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHEHUH CBOMCTB XMMHUUYECKUX DJIEMEHTOB MEPBLIX TpéX
nepruoaoB, Kajud, KaJbIHA (paz[I/cha dTOMOB, OJJICKTPOOTPULATCIBbHOCTH,
METATNIMYCCKUX W HCMCTAJNIMYCCKHX CBOfICTB) n HXx COG,Z[I/IHGHHIZ B
COOTBCTCTBUM C IIOJIOKCHHCM JJICMCHTOB B HepHOHquCKOﬁ CHUCTEMC H

CTPOCHUCM HUX ATOMOB

Crtpoenue BelecTBa

3.1

Xumudaeckasi CBsi3b. KoBasieHTHass (TOJIsipHAsE ¥ HETOJISIPHAS])  CBA3b.

3J'ICKTpOOTpI/ILIaTCJ'ILHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBs3b.




Meramnueckas CBSI3b

3.2

Tunel KpUCTAINIMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, MeETaJUIM4ecKas),
3aBUCUMOCTbH CBOMCTB BELIECTBA OT THIA KPUCTATIMYECKON PEMIETKH M BHAA

XUMHUYECKON CBI3U

Baxuelie npencraBuTeNM HEOPraHMYECKUX BewlecTB. Hemeramnsl M ux

COCAUHCHUA. MeTtamisl 1 uX COCAUMHECHUA

4.1

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKUX COEIMHEHUI: OKCHIIOB
(coneoOpazytormiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBIEC) u
Hecoseo0pa3yoiue; OCHOBaHHMN (IMIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCJIOT (KUCJIOpOJACOJEpKale U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

®duznueckue M XHUMHUYECKHE CBOMCTBa IPOCThIX BCHICCTB-HECMCTAJLJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

dusnueckne U XMMHYSCKHE CBOMCTBA IIPOCTBIX BCUICCTB-MCTAJLJIOB: JINTHA,
HaTpuA, KaJlid, Marovs U KaJblus, aJIIOMUHUSA, KCIIC3A. aﬂeKTpOXI/IMI/I‘leCKI/Iﬁ

psAI HAIPSDKEHUN METAJUIOB

4.4

dusnueckne U XUMUYECKHIE CBOMCTBA BOAOPOOHBIX COG)II/IHGHI/Iﬁ HEMCTAJIOB!

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XUMMHUYECKUE CBOWMCTBA OKCUIOB HemeTaiuioB: cepol (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuusa(1V). Tonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcunoB: MetawioB |IA-IIIA rpymm, munaka, megu(ll) u

xene3a(ll, 1). TTonyuenne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCUIOB (Ha IpUMEpe
TUAPOKCHUJIOB aJIOMUHHUS, Kene3a, [uHKa). [lomydyeHwe ocHOBaHUN U

aM(bOTEpHBIX THIPOKCHUIOB

4.8

OO0mue XUMHIECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM W a30THOM KHCIOT.

HOJ’Iy‘-ICHI/IC KHUCJIOT

4.9

OOue xuMuYeckre cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

HOJ’Iy‘-ICHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOAOPOAA, KHCIIOpOJd, aMMMAKa,

YTJIEKUCIIOTO Ta3a B JJabopaTopuu
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[ToyyeHre aMmMuaka, CEpHON U @30THOM KUCJIOT B MPOMBIIIIEHHOCTH. O01mune




CIOCOOBI OJTYYCHHUS] METAJUIOB

4.12

I'eneTnueckas cBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COCIII/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Krnaccudukanus XuMHYECKUX peakuil 10 pa3Iu4HbIM IPU3HAKAM: 10 YUCITY U
COCTaBYy Y4YacCTBYIOLIMX B pEAaKIMM BELIECTB, MO TEIUIOBOMY 3(QEKTy, MO

N3MCHEHMIO CTEIICHSH OKHMCICHUS XUMHUUECKIX YJIEMCHTOB

5.2

TemnoBoit »p¢deKkT XUMHYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.

OK30- U SHAOTCPMUYICCKUEC PCAKIIUU. TepMOXI/IMI/IIICCKI/IC YpaBHCHHUA

5.3

OKHCANTENBHOBOCCTAHOBUTEbHBIE peakuu. OKUCINTENN U BOCCTAHOBUTEIIN.
IIponieccbl  OKUCIIEHUST M BOCCTAHOBJICHHUS.  OJIEKTPOHHBIM  OanaHc

OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHOM pcaknuun

5.4

Teopm{ SHGKTPOHHTH‘ICCKOP'I JUuCcCoranu. KaTI/IOHLI, AHHUOHBI. 9JICKTpOJ]I/ITBI

1 HEANEKTPOJuThl. CHIIBHBIC U C1a0bIe AMEKTPOIUTHI. CTENeHb JUCCOIHAIIIT

5.5

Peakiiun nonHoro oomeHa. YciioBUS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HWOHHBIC YpPaBHCHUSA pCaKI_II/Iﬁ

XuMHs 1 OKpyXKarolias cpesa

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX pPEaKlIHil B J1abopaTOpuu U OBITY.

HepBaﬂ INoMoIb MpU XUMHUYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpy)KawIed cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpPeIOTBPAIICHHS
[IpenenvHas momyctumasi kouueHTpanus BemectB (IIJIK). Porp xumum B
pEelIeHUN HKOJOTHYECKUX TpoleM. YcuieHHue TapHUKOBOTO dddekra,

paspymieHue 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUN B
ObITY, MEAUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3sicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTajlb, YYTYH, TIOPATIOMUHMNA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coenHeHul. [ToHsTHE 0 KOPPO3UH METAIIIIOB, OCHOBHbBIE

CITIOCOOBI 3alIUTEI UX OT KOPPO3UH

6.4

[TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HMPUPOAHBIM Ta3, HEPTh),

MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHaqaanme MOHATHS 00 OPraHMYCCKHUX BCIIECCTBAX KaK O COCAMHCHHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, ITIMLICPUH, YKCYCHAaA KI/ICJ'IOTa).

IloHsTHE O OMOJIOTHYECKH BaKHBIX BCHICCTBAX: KHpaAx, 6em<ax, YTIIEBOAAaX — U UX




POJIA B JKU3HU YCTIOBCKA

7 Pacuérnr:
7.1 1o hopMysiaM XUMHUYECKUX COCAMHEHUI
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I1eCcTBO
«M3parenscTBO «IIpocBemenuey
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkuironepHoe 00111ecTBO

«3marensctBo «IIpocBemenue»

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
http://school-collection.edu.ru/ - Enunas kosnexius nudpoBbix

o0pa3oBaTeIbHBIX PECYPCOB

http://nim.1september.ru/ - sanexTpoHHas Bepcus razersl "Xumus'" MPUIOKECHHAE K

"1 cents0pa"

http://pedsovet.org/ - Ilencoser.org. )KuBoe nmpocTpaHCTBO 0Opa30OBaHHS.

HNHTEpHET-pECYPC COACPKUT TEOPETUUECKUE U MPAKTUUECKUE MATCPUAIIBI JJIS



MPOBE/ICHUS YPOKOB, BHEKIIACCHBIX MEPOIIPUATHUI

http://www.uroki.net/ - UROKI.NET. Ha ctpanumax storo caiira Bel HalizeTe
MOYPOYHOE M TEMATHYECKOE IIJIAHUPOBAHKUE, OTKPHIThIC YPOKH, CLICHAPUHU
IIKOJILHBIX TPa3IHUKOB KJIACCHBIC YaChl, METOIMYCCKUE Pa3paOOTKH, KOHCIIEKTHI

YPOKOB, J1abOpaTOpHbIC, KOHTPOJIbHBIE PAOOTHI U MHOXKECTBO JPYTUX MaTEepUaIoB

http://festival.1september.ru/subjects/4/ - dectuBamh Memaroruaeckux uaen

"OTKpbITHINA ypOK". Pa3paboTku ypoOKOB 10 XUMHH

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00bEIMHEHHE METOIUCTOB
— 3TO CaWT, NPEJHA3HAYECHHBIN JIJI1 METOIMYECKOM MOJAEPKKU YUUTEIEH-
MpEeIMETHUKOB. B HEM pa3zMeniaroTcsi pa3iMuHbIe MaTepUaibl O XUMHUU:
METOIUYCCKHE pa3padOTKH YPOKOB, JJabopaTOpHBIC PAOOTHI, TSCTHI U
KOHTPOJIbHBIE pa0OThI, OTUMITHA/IbI, BUICOOMBITHI, XUMUUECKUE 3aa4H,

I/IHTepHCT-y‘I€6HI/IKI/I 10 XMMHHU 1 MHOT'OC JIpYyTroc

http://schools.perm.ru/ - Tlepmckuit ropoackoii MIKOABHBIN mopTai. [lenaroru Ha



NopTaje CMOTyT HAMTH pa3pabOTKU YPOKOB M PA3IMUYHBIX MEPONPUITHH, a TaK K€

nocJieJHuE HOBOCTH B cpepe oOpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUK. D1eKTpOHHBIN KypHAT IS
MPEIO/IaBaTeNe, KOJIBHUKOB U CTYJIEHTOB, H3yYaKOIINX XUMUI0. Brirouaer
METOUYECKHE PEKOMEHIAIIUU JIJIsl YUUTEIeH XUMUH, CIPaBOYHUKH, Ouorpadun
BEJIMKUX XUMUKOB, pa3neibl 'Becenas xumus", "Xumus Ha KXl A€Hb" 1

MHOT'0 JIpyTOl UHTEPECHOU U MOJIe3HOU HHpOpMAaIUU

http://www.chemistry.narod.ru/ - Mup xumun. ConepKuT XUMHUECKUE
CIPAaBOYHHKH, UCTOPHIO CO3JAHUS U PA3BUTHS MIEPHUOINUECKON CUCTEMBI
3JIeMEeHTOB (cchuika "My3eii"), onrucaHre XUMUYSCKUX OIBITOB C Pa3InNdHBIMU
3IIEMEHTaMU, CBEJICHHUS U3 OCHOBHBIX 00JacTeil XuMun (orpaHuveckas,
arpoXuMHusl, TEOXUMHS, DKOXUMUSI, aHATUTHYECKasi XUMUS, POTOXUMHS,
TEPMOXUMHUS, HEPTEXUMHUS ), pa3lie)l XHMUYECKIX HOBOCTEH, CCHUTKH Ha

II0J1e3HbIE pecypceel MIHTepHeTa u T.4.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTenbHbINA CAUT IS INKOJIBHUKOB U

CTYJICHTOB. DJICKTPOHHBINA YUEOHUK 110 XUMHUH JJIsi CPETHEH MIKOJIbI, TPUTOIHBIN



JUUISl UCTIOJTb30BAHUS KaK B OOBIYHBIX, TAK U B CIICIUATIM3UPOBAHHBIX KJIaccax, a
TaKXe JIJIs1 IOBTOPEHUS MaTepUaia B BHIITYCKHOM KJ1acCe U ISl TOATOTOBKH K
sk3aMeHaM. Ha calite onmyOJIMKOBaH psiJl MPUIOKEHUH: Tabauiia MeHieneena,
Ta0IUIa AICKTPOOTPHUIIATEIIFHOCTEH 2JIEMEHTOB, AICKTPOHHBIC KOHDHUTYpaIun

QJICMCHTOB U AP., a TAKXKC 3ada4U OJId CaMOCTOATCIbHOIO pCIICHUA

http://www.college.ru/chemistry/ - Otkpsoitbiit Komnemx: Xvumust. DIeKTpOHHBIH
y4EOHHUK 110 XUMUHU (HeOpraHUYEeCKasl, OpraHudeckas, iaepHas XUMUs, XUMHUSI
OKpY’KaroIIeh cpeabl, ONOXUMUS); COASPIKUT OOJIBIIOE KOJTUISCTBO
JOTIOTHUTEIHHOTO MaTeprasa. Y4eOHUK COMTPOBOXKIACTCS CIIPABOYHBIMU
Ta0IUIAMH, PUBOIUTCS OAPOOHBIN pa300p TUIOBBIX 3aj1ay, TPEACTaBICH

00JBIION HA0Op 3a/1a4 I CAMOCTOSITEIBHOTO PEIIEHUS

http://www.chemistry.ssu.samara.ru/ - Opranndeckast XUMHUs - YICOHHUK JIJIS
cpeaHeil mKobl. B yueOHUKe U3aratoTcsi TEOPEeTUYECKUE OCHOBBI OPraHUYECKON
XUMHUH U CBEJICHUS 00 OCHOBHBIX KJlaccax opraHuyeckux Beniects. [IpuBonsrcs
PEKOMEHJAIMU IO PELICHUIO 3a/1a4. YueOHbIe TEKCThI COIPOBOKIAAIOTCS
OOJIBIIIMM KOJIMYECTBOM TpaUUECKUX WIUTIOCTPALUM U aHUMAIIUM, B TOM YHCIIe

TPEXMEPHBIX



http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dnexrponnbie
y4eOHUKH TI0 00IIei XUMUHU, HEOPTaHUIECKOW XMMHHU, OPTaHUYECKOM
xumuullpenocTaBasrOTCsS ClipaBoOYHbIE MaTepUalbl (CIOBaAPh XUMUUYECKHUX
TEPMUHOB, CIIPABOYHBIC TaOIHIIBI, OMOTpaduu BETUKUX XUMHUKOB, UCTOPHS

XUMHH ), & TAK)KE TECTOBBIE BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi CTpaHU4Ka
SApocnasckoro llentpa TenekoMMyHHKAIUNA U HHGHOPMAITMOHHBIX CHCTEM B
oOpa3zoBaHuU. 3a7a4u AJIs1 OJUMIIAA]] [0 XMMUHU, OTUCAHUE UHTEPECHBIX
XMMHUYECKUX OMBITOB, CJIOBAPh XUMUYECKUX TEPMHUHOB, CBEJCHHUS U3 T€OXUMUU

(IpoUCcX0XKACHUE U XUMUUYECKUN COCTAaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbIi
cepBep TectupoBanus. becratHoe on-line TecTupoBaHue MO XUMHUH, TPEOyeT
perucrpanv B CUCTCMC. TecToBBIE 3aJaHuA BKIOYAarOT B ce0s cocTaBIICHHUE
YpaBHEHHU U BBIOOP YCJIOBUI MPOBEACHUS XUMUUECKUX PEaKIINM,
KJIaCCU(DUKAIUIO 3JIEMEHTOB U CJIOKHBIX BEIIECTB, BOIPOCHI 110 CTPYKTYPE
MOJICKY I, KOJIMUECTBECHHBIN PacucT pCarcHTOB, CIOCOOBI I/IJIGHTI/I(I)I/IK&III/II/I

BCIICCTB






