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IMNOACHUTEJIBHASA 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 TporpaMMbl 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 COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOM
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 OCHOBOU it (OPMUPOBAHHMS MHUPOBO33PEHUS
00yy4aroIerocsi, €ro NpeAcTaBICHUA O MAaTEPHAIbHOM E€IUHCTBE MHUPA, BAKHYIO
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.

Teoperndueckne 3HaHHUS 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-
[O3HABATEJIbHOM 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 OOydyarOUMXcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHUsl [EHHOCTH XHUMHYECKHX 3HAaHWUW 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).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponap xumuu B XKU3HH yesnoBeka. OO030p mpeanpusiTui,
UCIIOJIB3YIOIIMX TEXHOJOTHH XuMmudeckux mnpoueccoB. Camapckuii BKK —
KpyHHe#Iiee MpeAnpuaTue Mo MPOU3BOACTBY XJIEOONMEKAPHBIX M KOHJIUTEPCKHUX
uznenuit. [lapdromepHo-kocMernueckas kommaHusi «BecHa»y. Xumus B cucteme
HayK. Tenma n BemecTBa. PU3NYECKHE CBOMCTBA BEHIECTB. ATrperaTHOe COCTOSIHUE
BemecTB. [loHsATHE O MeToAax MO3HAHMS B XMUMHHM. UHMCTBIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeCei.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3J€MEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOoB. [IpocThie U CloXKHBIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsA aTOMHAas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHasi Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTAa B COEAUHEHUH.

KomnuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AUHUL BemiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTMHEHUN.

du3nyeckue U XUMUYECKUE SIBJICHUSA. XUMUYECKas peaklus U €€ NPU3HAKHU.
3aK0H COXpaHEHMs] MacChl BEHIECTB. XuMUYeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PeaKuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenn:

3HaKOMCTBO C XMMHUYECKOH MOCYIOW, MpaBuWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpaleHus: ¢ J1abopaTOpHBIM 00OPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
(GU3UYECKNX CBOWCTB O00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHUE
¢busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMs BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBICHUN, HAOIIOICHUE U
OMKCAaHKWE TPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakiuil (pas3iokKeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIIA
meau (1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHUE CIOCOOOB PA3IEIICHUS] CMECEH: C MOMOIIBIO MarHuTa, (PUIBTPOBAHUE,
BBITIAPUBAHUE, NUCTHILIAIMNSA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH TTOBAPEHHOU
cColiM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEJICHUS  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYeCKMX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BelecTBO. Haxoxnmenue kucimopoaa B Tpupojae, (U3HUECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupojie. O30H — aJuloTporiHasi MoIU(pUKaIUs KUCIopoa.

TernoBoil 3(p(EeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u npoctoe BeniectBo. Haxoxnenue Boiopoaa B Ipupoe,
dbu3nYeCKHe U XUMUUECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoTyueHus. Kuciorel
Y COJIN.

MonspHblilt 006EM Ta30B. PacduéThl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10 BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBAHUA.
Ponb pacTBOpOB B mpuUposi€ M B KU3HU 4YeiloBEKa. KpyroBopoT BOABI B MPUPOJIE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuabl. Kiaccudukanus
OKCHJOB:  cosieoOpasyroniue (OCHOBHbIE, KHUCJIOTHbIE, aM(doTepHble) H
HeconeoOpaszyronue. Homenknatypa oxcugoB. Du3nyeckue U XUMHUUYECKHUE
CBOMCTBa OKCHUJIOB. [loiTydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss OCHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHUl. PU3NYECKUE U XUMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue Kucior.

Conu. Homenknarypa cosieil. @duzndeckue u XMMHUUYECKUE CBOWMCTBA COJIEH.
[Tonydyenue coiei.

['eHeTnueckas CBs3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICpKaHUs KHUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YYCHHE CBOMCTB KHUCIOpOJa, HaOII0aeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (Toxxapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, MOJy4YEHHUE, COOMpaHHE, pACNO3HABAHME U HW3Y4YCHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMo/ielicTeue Bojgopoaa ¢ okcuaom meau (1) (BoamoxkHo
UCII0JIb30BAaHUE BUAEOMATEPUAIIOB), HAOIIOACHIE 00PA31[0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHME OCOOCHHOCTEM pacTBOPEHMsSI BEUIECTB C Pa3IUYHOMN



PacCTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM HOJIEHN
pPacTBOPEHHOIO BENIECTBA, B3aUMOJECHCTBHE BOJAbl C METaNIaMU (HATPUEM H
KaJibliieM) (BO3MOXKHO HCIOJb30BaHHE BHJIEOMATEPHANIOB), HCCIEIOBAaHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U LIEJIOYEH, N3yUEHUE B3aUMO/ICCTBUS
okcuna meau () ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C META/NIAMH, PEaKIUi
HEUTpAIN3ALMHY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
MeTalijia JpYyTrUM U3 pacTBOPA COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeunIune Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
yiemeHnToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OxucaNTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKUX dieMeHToB. [loHsTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (ILEOYHBIE U IEJIOYHO3EMEIbHBIE METaJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHbIE OKCUIBI
Y TUIPOKCUBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas v jiuuaHonepuoaHas ¢popmsl [leprognyeckoi
cucTemMbl Xumuyeckux ssemeHtoB /[[. M. Menneneesa. Ilepuonbl M TpyIIbL.
OU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO TPYNIIaM U EPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W mnpaktuku. [[. 1. MenneneeB — y4y€Hbld U
rpaXKJaHWH.

Xumuyeckass cBsaA3b. KoBajlieHTHast (TOJisipHAss M HEMOJISIpHAs]) CBSA3b.
DNEeKTPOOTPULATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iporniecchl OKMCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn:

M3yYeHHE OO0pa3lloB BEHIECTB METAJVIOB U HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCHIA LHUHKA C PacTBOpaMU KHUCJIOT W IIEJIOYEH, MIPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXNpeIMETHBIX CBS3€d IIPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
NOHATUH, TAK U NOHATHUH, SBISIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4yHbIN (DakT, runoresa, Teopus,
3aKOH, aHallM3, CHHTE3, Kiaccu(uKanusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN/, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjl, BEUIECTBO, TEJI0, O00BEM,
arperaTHOe€ COCTOSIHME BEIECTBA, Ta3, (PU3NYECKHE BEJIIMYUHBI, E€IUHULBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl, ConHIIe.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPObI, TOJIE3HBIE
MCKOIIAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKasl peaKUMs

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KABIUA U UX COCTMHEHUMN
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEeMEHTOB B llepmoguueckoit cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelIecTBa: BUJIBI XUMHYECKOW CBA3U. THUIMBI KPUCTALIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAIIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUCCKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJjlacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IMuHbIM Npu3HaKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIHWHM BEHIECTB, MO TEIUIoBOMY 3G (dEKTy, Mo
U3MECHEHHIO CTETICHEH OKUCIEHUS XMMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKUE
ypaBHEHUS.

[lonsatTe o ckopoctu xumuyecko peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOT€HHBIX M TeTEPOTCHHBIX
peakuusax. Ilonarue o karanmse. [IorsTue 0 xumuueckom paBHoBecun. DakTopel,
BIIUSIIOIIME HA CKOPOCTh XMUMHUUYECKOW pPEaKIUU U TOJOKEHUE XUMHUYECKOIO
PaBHOBECHSI.



OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  JJIGKTPOHHBIA  OayaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKIUH. CocraBnenue  ypaBHEHUH
OKHUCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUMA C  HUCIOJIb30BAaHUEM  METOAa
AJIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHuueckon cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakuiuu noHHOr0 oOMeHa. Y clloBUs MPOTEKaHUsI PEaKIMii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIAIUY.
KauectBeHHbIe peaknynu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTauioB (Tpadura W anMmasa), CJIOKHBIX BEIIECTB
(xJ0opuaa HaTpus), UCCIeAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iNMUYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  BIEKTPOIPOBOJHOCTHU
PacTBOPOB BELIECTB, MPOLECCA AUCCOLMALIMU KUCIIOT, IIeJI0Uel U coel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJACHHE OIBITOB, WILTIOCTPUPYIOMIMX
NPU3HAKK TMPOTEKAHMs] peakuil HOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIM (FOpEeHue, peakluu pas3yIokKeHUs,
COCUHEHMsI), pAcllO3HAaBAHME HEOPraHMYECKUX BEUIECTB C  MOMOILBIO
KaueCTBEHHBIX PEaKIIMil Ha MOHBI, pEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl U MX cOeIMHEHUSA

OOmas xapakTepucTUKa TajdoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne um (U3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpE XJIopa (B3auMOeCTBIE
C MeTajllaMH, HeMeTalllaMu, mienodyamu). XiuopoBojopord. ConsiHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJydeHue, npuMmeHeHue. [lelictBue xmopa u
XJIOPOBOJIOPOJa HA OpraHU3M YesloBeKa. BaxxHeure XJIopuasl U UX HAX0XK/ICHHUE B
IPUPOJE.

Obmas xapakrepuctuka anemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMHUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHYecKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnota, Gpu3nuecKue U XMMUYECKUe CBOMCTBA (0011Me KaK MPeACTaBUTENS
KJlacca KUCJIOT M crneuuduueckue). XUMHUUECKUE PEeaklMM, JIeKallue B OCHOBE
MIPOMBITINICHHOTO CTHoco0a TMOMy4YeHUsI CEpHON KHUCIOTHL. [IlpumeHeHue cepHOM



KucIOThl. CONMM CEepHOM KHUCIIOTHI, KAa4deCTBEHHAs peakmus Ha CyJIb(aT-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUN B TpUPOJE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.

OOmas xapakrepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHMCIEHHUA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
busnueckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B npupojie. AMMHUaK, ero
bu3nueckre U XMMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux (pU3nYecKue U XMMHYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ moyiydyeHue, (PU3NYeCKue U XUMHUUYECKHUe
cBoiicTBa (0OImMe Kak TMpeACTaBUTENS Kiacca KHUCIOT U crhenuduyecKue).
Hcronp30BaHNe HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX YI00PEHUI.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JTOKIH, 3arpsI3HEHUE BO3/1yXa, MOYBHI U BOJOEMOB). « TONIBATTH a30T» — pOCCUICKasI
XUMHUYECKass KOMIIaHUS, BXOHSIIAs B JECATKY KPYNHEHIIMX B  MHpE
MIPOU3BOAUTEIICH aMMHaKa.

docdop, amoTponHbie Moaudukauu Gocdopa, GU3NIECKUE U XUMUUCSCKHE
coiictBa. Okcun docdopa (V) u hochopnas kucnora, GU3NUIECKUE U XUMHUUECKHUE
cBoiicTBa, mnosydenue. Hcnonb3oBanue QocdaroB B KayecTBE MHUHEPAIbHBIX
yA0OpeHuil.

Oo6mas xapakrtepuctuka 3meMeHToB |VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIEC CTETICHN OKUCIICHUS. Y TIIepOI, AJUIOTPOIHBIE MOIU(DUKAIUH,
pacnpocTpaHeHue B MpUpPOJE, PU3NUECKHEe U XUMUYECKUE CBOWCTBA. AJICOPOLIHMS.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, UX (U3HUYECKHE U
XUMHUYECKUE CBOWCTBA, JIEWCTBME HA JKUBBIE OPraHU3Mbl, I[OJYy4YCHUE U
pUMEHEHHE. DKOJIOTHICCKUE MPOOJIeMBI, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBbHOTO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3ddexT. YrompHas
KHCIIOTa U €€ CcOolM, UX (PU3MYeckue M XUMUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHaUaNbHBIE TOHATUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHas! KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOJOPOAOB (Yroyib, NPHUPOJIHBIA Ta3, HE(PTH),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNKax, yriieBojgax — U ux
poinu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCTUHCHUM.

Kpemnuii, ero ¢usuyeckue W XUMHYECKHE CBONCTBA, TOJy4YEHUE U
npumeHeHue. CoennHeHns KpeMHus B mpupoje. O0mue npencTaBieHus 006 OKCuIe



kpemuus (1V) u kpemuueBoil kuciore. CUIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIILJIEHHOCTH. BakHEHIIne CTpPOUTENIbHbIE MaTepHUalIbl: KepaMHuKa, CTEKIIO,
HeMeHT, OeToH, kene300eToH. [IpoOrmembl 0Ge30macHOr0  MCHOJB30BaHUS
CTPOUTEIIbHBIX MAaT€PUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB
UX TPOTEKAHMs], OMBITHI, OTpaKalwIllue (QU3NYECKHUEe W XHUMHUYECKHE CBOMCTBa
TraJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ COCIUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB),
HaOJII0ICHHE TIpollecca OOYTIIMBaHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3yYeHHE XUMUUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI,
IPOBE/ICHNE KaUYeCTBEHHON peaKIMU Ha CyJb(aT-uoH U HAONII0AeHHE TPU3HaKa €€
IPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUYECKUMHU CBOWCTBAMM a30Ta, gocdopa U uUx
COeIMHEHU (BO3MOXHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB), 00pa3iaMu a30THBIX
u GochopHbIX yaoOpeHul, nojydyeHue, cooupanue, pacrlo3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaKa, MpPOBEJCHUE KAYECTBEHHBIX PEAKIIUA HAa HOH aMMOHHUS U
dbochar-uoH W U3yYEeHHE TPUZHAKOB UX MPOTEKaHUs, B3aUMOJEHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbl0 (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3yUYCHUE MOJEIEH KPUCTAUIMYECKUX PEHIETOK aliMasa,
rpadura, dymiepeHa, 0O3HAKOMIJICHHE C MPOILIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BCILIECTB AKTHUBHPOBAHHBIM YIVIEM M YCTPOHMCTBOM MPOTHBOrasza, MOJy4YeHUE,
coOupaHue, pacrno3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEJACHHE
KAueCTBEHHBIX pEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHHWE C TMPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pEelIEHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeillne HeMeTaulbl U HX
COEJTMHEHUSD.

MeTaJ/ibl U MX COeIMHEHUS

OO6mas xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomuueckon cucreMe XUMHUYECKUX dyeMeHToB [ .
MemnpeneeBa u crpoeHusi atoMoB. CTpoeHrue MeTaioB. Merayuinyeckasi CBsi3b U
METaJTMYeCKass  KpUCTAUIMUeCKas  pemérka.  DJIEKTPOXUMUYECKUN Pl
HanpspkeHuil metaiioB. dusnyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0uiue
crnocoObl TonyyeHuss MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX 0T KOppo3uu. CrutaBsl (CTallb, UyTYH, TIOpATIOMUHUMA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[Ilenouynsie MeTambl: mosiokeHue B Ilepronuueckoil cucTeMe XUMUYECKUX
anemeHToB . . MenneneeBa, CTpoO€HHME MX aTOMOB, HAaXOXKJICHUE B IPHUPOIE.



duznyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJIPOKCUIIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB H HUX
COEIMHEHUH.

[IlenouyHO3eMeENIbHBIE METaAJAbl MAarHMM M KaJIbIUM: IIOJO0KCHHUE B
IIepuoanueckon cucteMe XuMudeckux aiaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojac. Ou3znueckne 1 XUMUYECKUE CBOMCTBA MArHUs U
Kanblys. BaxkHeime coequHeHus KalbIns (OKCUI, THIPOKCHUI, Con). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHCHUSI.

AJIIOMUHUI: TI0JI0)KeHUE B [leproinueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCUIIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckoit cucreme XMMUYECKUX 3JeMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToOMa, HAaXOXJIE€HUE B npupoac. Pusnyeckue Hu
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conn kene3a (1) u xenesa
(1), mx cocraB, CBOWMCTBA U MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMHU
CBOMCTBaMHU, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA
KaJIbIIMSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJIbI, MpOIlEcCa TOPEHUS Kejie3a B KUCIOPOJIE
(BO3MOXKHO  HCTMOJIb30BAaHUE  BHUJEOMATEpPUANIOB), TMPU3HAKOB  MPOTCKAHMS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, A JFOMUHUS, ITUHKA, XKene3a (I1)
u xkeneza (), mequ (Il), HabmromeHne W omucaHuWe MPOIIECCOB OKpaITUBaHUS
MJaMEHH MOHAMM HATpus, Kajdusd W Kalblus (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), CClIeI0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHHUS U
TUPOKCHIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3ajlady 1o Teme «BaxHelue
METAJUIBI U KX COCTUHEHUS».

XuMHuS M OKpPYKAOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIhb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinp npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeenbHas I0mycTuMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Poiap Xxumun B pemieHnn 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHHE OOpasIloB MaTepUalioB (CTEKJIO, CIUIABHI METAJJIOB, MOJUMEPHBIC
MaTepuarbl).



Mesrcnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU HM3YyUYCHWH XHMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK Y TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIaCCU(PUKAIUS, TMEePUOJAUIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIelb, SBICHUE, MAaPHUKOBBIN
ek, TeXHOIOTHs, MaTePUAIIHI.

®dwu3nka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIW, H30TOIIbI,
PaIOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUCCKUI 3aps, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, €AUHHUIIBI M3MEPCHHs, KOCMHUYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dbortocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIE
UCKOTIaeMble, TOTUTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEJIbHOM JEATEIbBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH 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
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIbHOCTH,
TOTOBHOCTHM K pPa3HOOOpa3HOW COBMECTHOW JAESTEIbHOCTH MPHU BBIIIOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ1a4, BBITOJHCHHUH XWMHUYECKHX JSKCIIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aMOTIOMOIIIH
B MpOILIECCE ATON y4eOHOM JAesATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE
U TMOCTYIKH CBOMX TOBAPHUILEH C TMO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA ITOCIEACTBUM IIOCTYIIKOB;

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 pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEOBEKa 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,
MO3HABATEIbHOM, MH(MOPMALMOHHON M YUTATEIbCKOW KYJBTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MIPOEKTHOM M HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA 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 MPAKTUUYECKOMY M3yUYEHUIO Tpo(eccuil U Tpyaa pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNpEeAMETHbIX 3HAaHUM MO  XMMHMH, OCO3HaHHBIA  BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM 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:

HKOJIOTUYECKH 1I€TIECO00pa3HOE OTHOLIEHHE K PUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHHE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIIHsIX,
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 TJO00ANbHOrO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI
B cocraBe MeranmpeIMETHBIX pE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS
(bopMUPOBaHKS MUPOBO33pEHUS OOIICHAYYHbIC MOHATHS (3aKOH, TEOPHsI, IPHUHIIHII,
THIoTe3a, (aKT, CUCTEMa, MPOIECC, OSKCICPUMEHT W JIPYroe.), KOTOphIC
UCTIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX MpeIMeTaX W TO3BOJISIOT Ha



OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOM
HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE NeWCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISITHUBHBIC), KOTOpbhIE 0O0€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATEeIbHOCTH.

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHMHA: PACKPBIBATH CMBIC XUMHUYCCKHUX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSATUSIMHU), UCHOJb30BATH
TOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBIICHUM, BRIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKUX DPEaKInH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHUE pacCykAeHUs (MHAYKTUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTHUN),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIlECCe TO3HAHWSA TOHATHS (NPEAMETHBICE U
MeTarpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHUYeckas ¢(opMmysa W ypaBHEHHUE
XUMHUYECKON peaklui — MpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3aJlay, C yUETOM
TUX MOJICTBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJACTBEHHBICE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SIBIICHUSX.

ba3oBble ncciaenoBare/ibCKue 1eiiCcTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3BI TIO IPOBEPKE
MPaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro Pe3yJsbTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIMbITA, UCCIAETOBAHUSI, COCTABIATH OTYET
O MpojieaHHOoM pabdoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJI0CTOBEPHYIO WH(HOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(hOpPMAIIMM Y COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX [JISi BBIMOTHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCHOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

yMEHUS 33]1aBaTh BOIIPOCHI (B X0JI€ IUATIOTA U (WJTM) TUCKYCCUHU) MO CYIIECTBY
oOcyxnaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yAbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3ZHMKAIOIIUX TpPOOJEeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uriuii (00CyX aeHus,, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33Jla4, CaMOCTOATENIbHO COCTaBJISITh WM 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
MCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MPEJiaraéMbl€ B YCIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHUIO 00S3aTEIBHOrO
CONIep)KaHMs, YCTAHOBJICHHOTO JaHHOW ¢eneparbHOi pabodeil mporpaMMoH,



BBIICTISIIOT: OCBOEHHBIE OOYYAIOMIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JIercTBUl, crnenuduUecKue JUII  IpPeAMETHOH o01acTh  «XHMHUS», BB
JNEATEIbHOCTH IO  MOJYYEHHID HOBOIO  3HAHUS, €ro  MHTEpIpeTaluu,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K konIy oOydenus B 8 ki1acce npeMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHUN: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakIius, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEaKUUU PAa3JIOKEHUsA, PpEaKUUMU 3aMElICHUs, peaKuuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU AP(EKT peakiui,
AJIpO aToMa, SJIECKTPOHHBIN CJIOM aTOMa, aTOMHast OpOUTalb, paJuyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HETOJIAPHAs] KOBAJICHTHAsI CBSI3b, HOHHAs
CBA3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mpolieHTHas! KOHILICHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHWMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMy
BEIIIECTB ¥ YPAaBHEHUM XUMHUECKUX PEaKIIHil;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTETICHb  OKHCJICHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
IIPUHAJJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COCAUHEHUN I10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAaJIGHTHAs W HMOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpeBaThb cmbichn Ilepuognueckoro 3akona [JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B Ilepuoaumueckoil cucreme,
3aKOHOB COXpPAaHEHMS MAacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3iaudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa xuMuyeckux »siementoB . .
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apAJl SApa, OOLIEE YUCIIO IEKTPOHOB U
pacnpeiesIeHUE UX 10 JIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsl ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
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 MaccChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO JJieMeHTa 1o ¢GopMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHHUIO
XUMHYECKOU pEeaKInu;

IIPUMEHATH OCHOBHBIE ONEPALIH MBICIIUTEIBHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTH3aluio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — AJI1 M3yYEHHUS CBOWCTB
BEIIECTB M XHWMHUYECKMX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATH MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyJ0OBaHMEM, a TakXe ImpaBuiIaM oOpallleHHs C BeEllecTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBINOJHEHUIO Ja0OpPATOPHBIX
XUMHYECKUX OTBITOB MO TMOTYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMNPENEIEHHOM
MacCcoOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U INPOBOAMTH
XUMHUYECKUE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C MTOMOILbIO MHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U JpyTue).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPUIIATEILHOCTh, CTCIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBajeHTHas, WOHHAs,
MeTaJTHYEeCcKas ), KpUCTAIUTHYECKas pEIIETKa, KOPPO3Hs METAILJIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAEIBbHO JOMYyCTUMAas KOHILICHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (hOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHas, WOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAWHEHUH, TUI KPHUCTAJUIMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHME: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003Ha4YEeHUSI, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  Anapa, oOIlee YUCIO DBJIEKTPOHOB U paclpeiesieHue HX [0
ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCAMHEHUHN B MpeAenax MaJIbIX NEPUOAOB 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 OKHCICHUS
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 DBJICKTPOJIUTHUYECKON JHUCCOIMALIMM  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YypaBHEHHMS pEakiui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/y BEILIECTBAMH Pa3IMYHbBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHSA,
BO3MOXKHOCTH TPOTEKAaHUS XHUMHUYECKHX MPEBPALICHUH B pa3iIHMYHbIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIIECTB,
MacCOBYIO [IOJII0 XMUMHYECKOTO 73jieMeHTa 1o ¢GopMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHUIO
XUMUYECKOU pEeaKInu;

co0JII0/1aTh IPaBHJIA TOJIB30BAHUS XUMUYECKOM MOCYI0M U JTaOOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBuia oOOpalleHusl C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSAMH TIO0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OTIBITOB MO TOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKucioro rasza);

MPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IUYHBIX
BEIIECTB: pACMO3HAaBaTh OMBITHBIM IMYyTEM XJOPUA-, OPOMHI-, HOAMI-,
KapOonart-, ¢ocdar-, cunaukar-, cyiabdar-, TUAPOKCHII-MOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPALIMU MBICIIUTENLHOM 1€ITeTbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIIEHIE, CUCTEMATH3AIIHNIO, BBISIBICHUE TPHYNHHO-
CIICJICTBEHHBIX CBS3€H — /ISl M3Y4YCHHS] CBOMCTB BEUIECTB U XUMHUYECKHX
peakiuii, €CTeCTBEHHO-HAyYHbIE METOJAbl TMO3HaHUS — HaAOII0eHHE,
U3MEpEeHHEe, MOJICTUPOBAHUE, SKCTIEPUMEHT (PEeasbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienoB u DJIeKTpOHHbIe (HM(ppoBbIE)
KoHnTpoibHbIe IIpakTHYecKue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC PeCypPChI
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XuMmusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPaKTUYECKON JEeATENBbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemecTBa u xumuieckre 15 1 bubmuorexa [JOK
' peaxiuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20

Paznen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

21 Bosnyx. Kucnopona. [lonsitue 5 bubmuorexa [JOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonsitue o 8 1 bubmmorexa [IOK

' KHCJIOTAaX U COJISX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bu6nuoreka [IOK

' HEOPraHWYECKHX COCAMHEHUI https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30


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

Paznen 3. Ilepuoguueckuii 3axon u [lepuogudeckas cucrema xumnueckux 3jgemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIHH

[lepuoauueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnuoreka [IOK
XUMUYECKUX d71eMeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma

3.9 Xumuueckas cBsizb. OKUCIUTEIBLHO- 8 9 bu6mmoreka [IOK
BOCCTaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c

Hioro 1o pasaeny 15 e
PeszepBHOE Bpemst 3 bubmorexa HOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5

[TPOTPAMME


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

HaumeHoBaHue pa3iesioB u TeM
NPOrpamMMmbl

Ne i/

Paspnen 1. BemecTBo 1 XMUMHUYeCKHE PeaKIUH

[ToBTOpeHHE 1 yriryOieHne 3HAHUH

11 OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX
' peakiuit

13 DNIEKTPOIMTHYECKAsS TUCCOIUALIHS.

XHUMHUYECKUE PEAKLIUU B pacTBOpax
Hroro no pazneny

Pa3gen 2. HeMeTaJIbI M X COCAUHEHUS

OO01as xapakTepucTUKa XUMUYECKUX

21 anemeHToB VIIA-rpynmsl. ["anorenst
OO011ast XapakTepUCTHKA XUMHUYECKUX

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé
COCITMHEHUS
OO11ast XapakTepUCTHKa XUMHUYECKUX

2.3 anemMeHToB VA-rpynisl. A30T, pochop 1 ux

COCAMHCHUA

9 KUIACC

KoaudecTBO 4acoB

Beero KounTtpoibHbIe
padoThbI
5 1
4
8 1
17
4
6
7

IIpakTHyeckue
padoThI

JIEeKTPOHHbBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.eds00.ru/7f41a636

bu6nmmoreka [IOK
https://m.edso00.ru/7f41a636

bub6mmorexa [IOK
https://m.edso0.ru/7f41a636



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

OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
24 aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUI U UX COEUHEHUS

Hroro no pasaeny

Pa3gen 3. MeTa/sILI M UX COeTUHEHUS

3.1 OO01me cBOMCTBAa METAIIIOB

3.2 Baxkuenime MeTauIbl U UX COEIUHEHUS

Hroro no pazneny

Pasnen 4. Xumus u okpy:xamomas cpeaa

4.1 BemectBa 1 Matepransl B )KMU3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
Hdara uudgposbie
Tema ypoka Kontpoasnbsie IlpakTnyeckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

[Ipenmer xumuu. Ponb xumuu B bu6muoreka [IOK
JKW3HU yenoBeka. Tenna u BemecTa https://m.edsoo.ru/ff0d210c
ITonsiTnie 0 MeTO1aX MO3HAHUS B bubmoreka [JOK

XUMHHN

[TpakTnueckas padota Ne 1 «IIpaBua
paboTHI B 1a00OpaTOPUN U IPUEMBI
oOparieHus ¢ 1adopaTOPHBIM
000pyI0BaHUEM)

UucTteie BemecTBa 1 cMecu. CriocoObl
paszeneHus cmeceit

[TpakTuaeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHCTKHU TOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d227e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

AATOMEI I MOTEKY TEI E’[Ptlr?sﬂlljr?:;si(])l r(z/I:dezaGc

XHUMUYECKHUE AIIEMEHTHI. 3HAKH bubmuoreka [JOK

(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK

[IpocTeie U cnoXKHBIE BELIECTBA

https://m.edsoo.ru/ff0d2a6¢c



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

10

11

12

13

14

15

16

17

18

19

20

ATOMHO-MOJIEKYJISIPHOE YYEHHE

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
Xumunyeckas popmyiia. BaaeHTHOCTh
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OTHOCHUTENbHAs aTOMHAas Macca.
OTHOCHUTENIbHAs MOJIEKYJISIpHAsl Macca

MaccoBas J0JI1 XUMHYCECKOT'O
9JICMCHTA B COCIMHCHHUHU

KonnuectBo BemecTsa. Moib.
MomnsipHas macca

dusnueckue U XUMUICSCKUE SIBICHU.
XuMuueckas peakuus

[Ipu3Haky U ycaoBHs IPOTEKAHUS
XUMHUYECKHUX PeaKIIHii

3aKOH COXpaHEHUsI MaCcChl BEIIECTB.
XVAMHUYECKUE YPABHEHUS

BreraucneHus: KoJaudecTBa, MacChl
BEIIECTBA 10 YPaBHEHUSIM
XUMHYECKUX PEAKIUI

Knaccudukarus XauMuaeckux
peakuuii (COeIMHEHNUS, PA3JI0KECHHUS,
3aMEIICHHS, OOMEHa)

M. B. JIoMOHOCOB — y4€HBII-
sHIMKIoneaucT. O000IIEeHNE U
CHUCTEMATH3AIMs 3HAHHUH
KonTponbnas padora Nel no teme
«BemiecTBa 1 XUMHYECKUE PEAKITHID

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d3b88

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopox — aneMeHT u
npoctoe BeuecTBo. O30H

dusnueckue U XUMUYECKUE CBOMCTBA
KHCJI0po/a (peakiui OKUCIICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI 1oTyueHHs KUCIOpOAa B
1a00paTOPUU U MPOMBIIUIEHHOCTH.
[TpumeHeHue kucnopoaa

TemoBoit apdexT xumuyeckoit
peaxIyu, TOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, IK30-
Y 3HJOTEPMUYECKUX PEaKIHIX
TonnuBo (He(Th, yrojb U METaH).
3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro
IPEJOTBPALLCHHS

[TpakTuaeckas padora Ne 3 mo Teme
«[lomyuenue u cobnpanue
KHCJIOPO/a, N3yUSHHE €T0 CBOHCTBY»

BOI[OpOI[ — JJICMCHT U IIPOCTOC
BemecTBo. HaxoxxneHue B npuponc

dusnueckre 1 XUMUYECKHE CBOMCTBA
Bogopona. [I[pumenenue Bogopoa

IlonsTre 0 KUCIOTaX U COJIIX

CriocoObI oTydeHHst BOJIOPOia B
nmabopaTopun

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d497a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0



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

31
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[TpakTuyeckas padora Ne 4 o Teme
«Ilonydenue u cobupanue BOAOPOA,
W3Y4YEHUE €r0 CBOMCTBY»

MossipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brrunciaenus 00b€Ma, KOIUIECTBA
BEIIIECTBA rasa 1o ero N3BECTHOMY
KOJIMYECTBY BEIICCTBA WIIH 00BEMY

Brruncienns o06EMOB ra3oB 1o
YPaBHCHHIO PEaKIIK Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIIEHUI Ta30B

dusznueckre U XUMUYECKHE CBOMCTBA
BOJIBI

CocraB ocHoBauuii. [Tousrue 00
WHJUKATOpax

Bopa kak pactBoputens.
HaCBIHICHHI)Ie N HECHACBhIIICHHBIC
pacTtBopbl. MaccoBast 1oJisl BelecTBa
B pacTBoOpe

[TpakTudeckas padora Ne 5 o Teme
«ITpuroroBiieHre pacCTBOPOB C
OnpeaeIEHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BELIECTBA

KonTponbnas padorta Ne2 no teme
«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KacCUpUKALIUS,
HOMEHKJIaTypa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCUIIOB

OcHoBaHUA: COCTaB, KJIacCU(DUKALINS,
HOMEHKJIATypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: coctas, kiaccudukanus,
HOMEHKJIaTypa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI MOJTYYEHHS, XUMHUYECKHE
CBOICTBa

[Tpaktudeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 3134 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTAHHUECKHUX
COCTUHEHUN»

I'eneTnueckas cBsI3b MEKIY
KJIACCAaMH HEOPTaHUYECKUX
COETUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUHI

KonrtponsHast padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coeqrHeHnn"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbie MOMBITKY KIacCHPUKAITUU
XUMHUYECKHX d1eMeHTOB. [lousitue o
rpynmnax CXOJHbIX 3JIEMEHTOB

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMUYECKUX dieMeHnToB /1. U.
Menneneena

IIepuonsl, rpynnsl, MOATPYIIIIbI

Crtpoenue atomoB. COCTaB aTOMHBIX
sanep. M3oTonsl

CtpoeHue 2JIeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [leproauueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTeprucTuKa XUMHIECKOTO
9JIEMEHTA 110 €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneesa

3nauenue Ilepuoanueckoro 3akoHa
JUIS pa3BUTHUS HAYKH U MPaKTUKU. [].
N. MenaeneeB — y4€Hblid, IeIaror 1
rpaxJaHUH

PesepBHEIit ypok. O600ICHHE 1
cHCTEMATH3allHs 3HAHWI /
Bcepoccutiickas mpoBepouHas padboTa

Konrtponsnas padora Ne4 o reme
«CrpoeHue atoma. XMMUYECKast
cBs13b» / Beepoccutickas
IIpoBepoyHas paborta

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bu6nmmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bub6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
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63
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65
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QHCKTPOOTPI/H_[&TGJIBHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

HNonnag xumMudeckas cBsA3b

KoBanentHas NoJIsIpHasA XUMHUYCCKasA
CBA3b

KoBanenTHas HCIIOJISIpHAast
XHUMHUYECCKasA CBA3b

CreneHp OKUCIECHUSA

OKHUCITUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakiun

OKUCIUTEN 1 BOCCTAHOBUTEIHU

PesepBHeIitl ypok. O600ICHHE 1
cucreMaTui3anuia 3HAHHUHU II0 TEME
«Ctpoenue atoma. XuMHUECKast
CBSI3b)»

PesepBHeIitl ypok. O000IcHHE 1
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nmmoreka [IOK
https://m.edsoo.ru/00adac34

bu6nmmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bubnuoreka [JOK
https://m.edsoo.ru/00adb076

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9cbh2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KosnuyecTBo yacos JIEeKTPOHHbBIE
Hara nugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Ilepnonrueckuit 3aK0OH.
Ilepuonnueckas cucrema 1 bubnunoreka [IOK
XUMUYECKUX dneMeHnToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
bu6mmorexa [IOK

CBOMCTB XMMHUYECKHUX JJIEMEHTOB 1

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

Knaccudukanmst 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMU4eCKOM CBSI3U M THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KoHnTtponbhas padora Nel o teme
«IToBTOpEHUE U yriTyOIeHue 1 1
3HaHUI OCHOBHBIX pa3/iesioB Kypca
8 kacca»
Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
peakuuii o pa3IuyHbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOM

bu6mmorexa [IOK

peaknuu. [ToHATHE O TOMOTCHHBIX U 1
TeTePOTeHHBIX PEaKIMIX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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13

14

15

16

17

ITonsTHE O XUMHUYECKOM
paBHOBecHH. DAKTOPBI, BIUAIOLINE
Ha CKOPOCTh XUMHUYECKON PEaKIIUH
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS

OKHUCIITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

Teopust 37AEKTPOIUTUYECKOM
nuccouuaiuu. CUnbHbIE U crabbie
AIEKTPOJIUTHI

HonHbIe ypaBHEHUS peaKkUil

XnUMHUYeCcKHe CBOMCTBA KUCIIOT B
OCHOBaHUU B CBETE MPEACTaBICHUIN
00 2IIEKTPOIUTHYECKOM
JHCCOLHAIIAN

XnUMHUJecKHne CBOMCTBA COJIeH B

CBETE MpeCTaBIeHU 00
ANEKTPOIUTUYECKON JUCCOLIMAIIII

[TonsiTne o runponuse conen

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[TpaxTnueckast padorta Ne 1.
«Pemenne 3xkcriepuMeHTaNbHBIX
3a7au»

Konrponsnas padora Ne2 o reme
«INEKTPOTUTHIECKAS

bu6nuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6nuoreka [JOK
https://m.edsoo.ru/00adcade

bu6nmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6nmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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aucconuanys. XuMU4YecKue
peaKkuuu B pacTBOpax»

OO61as xapakTepuCcTHKa raJoreHoB.
XUMHYECKUE CBOWCTBA HA IIPUMEPE
xJjiopa

XimopoBogopoa. CosisiHast KHCIIOTA,

XUMHUYECKHE CBOMCTBA, MOJYyYEHHUE,
IIPUMEHEHNE

[TpakTnueckas pabora Ne 2 o teme
«ITomyueHne COMAHON KUCITOTHI,
U3y4YeHUe €€ CBOMCTB»

Brruucnenust no ypaBHeHUSIM
XAMHUYECKHX PEAKUU, €CIIA OOUH
W3 pEeareHTOB JIaH B H30BITKE

OO01as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynrbt

AmnnoTponHbie MOIU(UKALIUU CEPBHI.

Haxoxnenue cepbl u eé
COEJIMHEHUH B NPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoziopoj1, CTpOEHHUE,
(bU3HYEeCKre U XUMHUYECKUE
CBOIiCTBa

Oxkcuppl cepsl. CepHast KUCIIOTa,
(1)I/ISI/I‘ICCKI/IG U XUMHNYCCKHEC
CBOICTBA, MPUMEHEHUE

XHUMHUYECKUE PEAKLIUH, JICKALLINE B
OCHOBE ITPOMBILIEHHOI'0 CIIoco0a

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubnuoreka [JOK
https://m.edso0.ru/00ade488

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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MOJYyYEHUSI CEPHOM KUCIIOTBI.
XUMHYECKOE 3arpsA3HEHUE
OKPYXaIoIIEH Cpebl
COEJIMHEHUSIMH CEPBI
Brrunciienue MmaccoBoit 10au
BBIXOJ1a IPOJIYKTa PEAKLIMHU
OO61as xapakTepuCTHKa JIEMEHTOB
VA-rpynmsl. A30T,
pacIpoCTpaHEHUE B IIPUPOJIE,
buznyecKre 1 XUMUYECKHE
CBOICTBa

AMMuak, ero puznyecKkue u
XUMHUYECKHE CBONCTBA, MOTyYCHHE
U IPUMEHEHUE

[TpakTnueckas pabora Ne 3 o Teme
«ITomyyeHnne ammuaka, U3y4eHue
€ro CBOHCTBY»

A3OTHas KUCIOTa, e€ pusnyeckue u
XUMHYECKHE CBOWCTBA

Hcnonb3oBaHre HUTPATOB U COJNEN
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yao0peHuii. XumMuueckoe
3arpsA3HEHUE OKPY KAIOILIEH Cpe bl
COEIMHEHUSIMU a30Ta

docop. Oxeun pochopa (V) u
docdopHas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIyYEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6nuoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo0.ru/00adf518

bubmuoreka [JOK
https://m.edsoo0.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue pocdaTtos B
KaueCTBE MUHEPATHHBIX
yaoOpeHuit. 3arpsi3HeHNne
MIPUPOHOM cpenbl hochaTamu
Yrnepon, pacupocTpaHeHUE B
npupojie, GU3NIECKUE U
XUMHYECKHUE CBOMCTBA

Oxcuppl yriaepoaa, ux Gpusndeckue
U XUMHYECKUE CBOMCTBA.
DKosiornyeckue npooIeMsl,
CBSI3aHHBIE C OKCHJIOM YTIJIepoja
(V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTtunyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KauecTtBeHHas peakuus Ha
KapOoHaT-1oH"

HepBOHa‘-IaJ'IBHBIC MTOHSATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yTJICpOaa

Kpemnuuii u ero coenunenus

[TpakTuyeckast padora Ne 5.
Pelenne skcriepruMeEHTAIBHBIX
3a7a4 1o teMe «BakHeimue
HEMETAJUIBI U UX COCUHEHUS»

bu6nuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6nmmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nmmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6nmoreka [JOK
https://m.edso0.ru/00ae027e

bu6nmmoreka [JOK
https://m.edsoo.ru/00ae054¢

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

bubmuoreka [JOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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Konrtponsnas padora Ne3 o reme
«Baxueime HeMeTaJUIbI U UX
COECIUHEHUS

OO61mas xapakTepuCTHKa
XHMHYECKHUX DJICMEHTOB —
MeTaI0B. MeTajuueckas cBsi3b U
MeTaJuTMuecKasi KpucTajuimueckas
pemérka. Pu3n4ecKue CBOMCTBA
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMUYECKUN PSiJ
HaIPSHKEHUN METaJUIOB

OO0mue crocoObI MOTyYEHUS
MetaiuioB. CruiaBbl. Beraucienus
M0 YPaBHEHHUSIM XUMUYECKUX
peaKkuuii, €CiIu OJIMH U3 PEarcHTOB
COJICPIKUT TIPUMECH

IlousTue o KOppO31uu METAJIJIOB

[IlenouHbIe METAITBI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[Ienoyno03eMEIbHBIE METAIIBI —
KaJIblIUA U Maruui

Baxxnaelinme coeTMHEHUS KaJILIIUS

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

bu6nuoreka [JOK
https://m.edso0.ru/00ae0el8

bu6nuoreka [JOK
https://m.edsoo.ru/00ae103e

bu6nuoreka [JOK
https://m.edso0.ru/00ael1156

bu6nmmoreka [JOK
https://m.edso0.ru/00ael1156

bu6nmoreka [JOK
https://m.edso0.ru/00ael1278

bubnuoreka [JOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edso0.ru/00ael14b2

bub6mmorexa [IOK
https://m.edsoo.ru/00ael15e8

bub6mmorexa [IOK
https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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JKEcTKkoCTh BOIBI U CIIOCOOEI €8
yCTpaHCHUS

[TpakTrueckas padorta Ne 6 o Teme

"YKEcTKOCTL BOABI M METOEI €6
ycTpaHeHus"

ATIOMUHAN

AmdoTepHbIe CBOICTBA OKCHIIA U
THJIPOKCHIA

Kemnezo

OKCHIIBI, THIIPOKCHJIBI H COJTH
xenesa (1) u sxemnesa (111)

O0001IEeHNE U CUCTEMATH3ALA
3HAHUU

[TpaxTrueckas padota Ne 7.
Pelenue skciepuMeHTAIbHBIX
3aJ1a4 1o Teme «BaxHelme
METAJIJIbI U UX COCIMHEHMS)

Brruucienust mo ypaBHeHHUSIM
XUMHYECKHUX PEaKIIHii, €CIIU OJIUH
n3 peareHTOB J1aH B I/I36E;ITK€ NI
COAEPKUT IpUMeCH. Beruncnenus
MacCOBOM J0JM BbIXOJa NPOIAYKTa
peakiuu

O00011IcHNE U CHCTEMATH3ALIHS
3HaHUI

bubmuoreka [JOK
https://m.edso00.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1d86

bu6mmorexa [IOK
https://m.edsoo.ru/00ae35e6

bu6nmoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

62

63

64

65

66

67

68

Konrponsnas padora Ne4 o reme
«Baxnee MeTaJIbl U UX
COCIUHCHHUS

BemiectBa 1 MaTepuaiisl B
MIOBCETHEBHOM JKU3HU YEJIOBEKa
XHUMHUYECKOE 3arps3HEHUE
OKpY’Karollen cpebl

Ponb xumuu B pereHun
HKOJIOTMYECKUX MPOoOIeM
PesepBHblii ypok. O6001eHNe 1
cucTeMaTH3alys 3HaHUH
PesepBHbIil ypok. O6001meHNE 1
cucTeMaTH3alys 3HaHUH

PesepBHbIil ypok. O60011eHIE 1
CcHCTeMaTH3alrs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.eds00.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [JOK
https://m.edso0.ru/00ad9ch2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOUN ITIPOI'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

8 KIIACC

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa303aTe.111)H0171 nmporpamMmbl OCHOBHOI'O 001ero Oﬁpa?aOBaHl/lﬂ

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATHUA»

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOpPOAHAs W HEOJHOPOJHAs), BAJIECHTHOCTH,
OTHOCHUTENIbHAsE aTOMHAasi M MOJIEKYJISIpHAasT Macca, KOJHUYeCTBO
BELIECTBA, MOJIb, MOJISIpHas Macca, MaccoBasl J0Ji1 XMUMHYECKOTO
3JIEeMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUUECKasl peakiius,
KIacCu(UKAUA  peakluid: peaklud COSAWHCHHUS, PpPEaKIUuu
pa3noKeHus, peakiuu 3aMeUIeHHs, peaklud OOMeHa, B5K30- HU
IHAOTEPMHUYECKUE PEAKINH, TEIUIOBOH 3(D(eKT peakuuu, pacTBop,

MaccoBas J10J1s1 BeIleCTBa (IPOLIEHTHAsI KOHIIEHTpallKsl) B pacTBOpPe
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHI U
IIPUMEHSTH ATH IOHATHS IIPU ONMCAHUU BEILECTB U UX NPEBpaILeHUI
UCIOJIb30BATh XMMHUYECKYIO CUMBOJIUKY Ui COCTaBICHUS (POPMYII
BEILIECTB U YPABHEHNI XUMUYECKUX PEAKIUN

pacKkpbIBaTh CMBICII 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUYE€HHs, 3aKOHa
ABorazipo

ONpEAENsATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OHWHapHBIX
COEIMHEHUSX

KJaccu(UIMPOBaTh XUMHUYECKUE PEAKUMU (IO YUCIy U COCTaBY
YUYaCTBYIOILIMX B PEAKIIH BEUIECTB, 0 TEIIIOBOMY dPQEKTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB

BBIUHCIISATH MACCOBYIO JIOJIIO XMMHYECKOIO 3JIEMEHTa Mo (QopmyJie

COEIMHEHMUS,

BBIYUCIIATH MACCOBYHO JOJIIO BCIICCTBA B paCTBOPC



1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE,
U3MEpEHUE, MOJAEIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )
ITo Teme: «BaxkHeilmme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

PACKpPbIBATb CMBICII OCHOBHBLIX XHMHYCCKHX MOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUEC, COJIb

OIpEAEIIATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIaccy

coeluHeHui o popMysiam
KJ'IaCCI/I(bI/IIII/IPOBaTB HCOPraHNM4YCCKHUE BCUICCTBA

XapakTepu30BaTh (OMHCHIBATH) OOIIME XWUMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMU
MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIONIUX  XHUMHYECKUX
peaxkuu

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX

IPEBpaIICHH B Pa3IMUHbIX yCIOBUIX

cleoBaTh IMpaBWJIaM IIOJb30BAaHUS XHUMHUYECKOM TMOCYIOoH U
1ab0opaTOPHBIM 00OpPYJOBaHUEM, a TaKXKE MpaBWIIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSMH IO BBIIOJHEHHIO
Ha60paTOpHI>IX XUMHUYCCKUX ONBITOB IIO IMOJTYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIEeCTB (BOAOPOIA M KUCIOPOA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MPOBOIAUTH XUMUYECKUE HKCIIEPUMEHTHI
[0 PaclO3HAaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIbIO

WHIUKATOPOB (J1akMyc, (heHoIPTaIeuH, METHIIOPAHX U JIPYTHE)
MIPOBOIUTH PACUEThI [0 YPAaBHEHUIO XUMHYECKOMN peaKiuu

ITo Teme: «llepmoanueckuii 3akoH u llepmoamyeckas cucrema
xumuyeckux sneMeHtoB . WM. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

PaCKpbIBATh CMBICJT OCHOBHBIX XUMHWYCCKHUX MIOHSATHH: AApPO aToma,
BJICKTpOHHHﬁ clioit aToMa, aTOMHas 0p61/ITaJ'IL, paauyc aroma,
XUMHYECKas CBA3b, IOJISIpHAad W HEIOJApHAasd KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,

CTCIICHb OKHCJICHHUA



3.2

3.3

3.4

3.5

3.6

3.7

Kon
MpoBepPsAEeMOro
pe3yJbTarTa

1

11

KHaCCH(bHHHpOBaTL XUMHNYCCKHUEC DJICMCHTHI

OIMCHIBAThH U XapaKTepu30BaTh TabamuHyo Gopmy Ilepuoanaeckoit
CUCTCMbl XUMHYCCKUX JJICMCHTOB: PA3JIMYaTh HNOHATUA «TJIaBHAA
noarpynna (Arpymnma)» u «mobounas moxarpymma (brpymma)y,

«Manble» U «OOIBIIHEY NepruoabI

packpeiBaTh cMbich llepmoanueckoro 3axkona .M. Menneneena:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOJAMYECKON  3aBUCHUMOCTHU
CBOMICTB XUMHWYCCKUX DJIECMECHTOB oT nux IIOJIOKCHUA B

[Tepronuueckoit cucreme

COOTHOCHUTH O603Ha‘~I€HI/Ifl, KOTOPBIC HMCIOTCA B Ta6J'[I/III€
((HepI/IO)II/I"IeCKaH cucreMma XUMHUYCCKUX 3JICMCHTOB I[I/I
MeHnzeneeBa C YHUCIOBBIMU XapaKTCPUCTHUKaAMH CTPOCHHSA aTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB u 3apdana sdapa, o61uee qucCiI0o

JJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSM)

OIIPCACIIATD CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIPCACIIAATE BUJ XUMHUYECKOH CBS3HU (KOBaHCHTHaH u I/IOHHa}I) B

HCOPraHNM4YCCKUX COCANHCHUAX

9 KIIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

IIo Teme: «BeliecTBO 1 XUMHYECKas peaknus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PpacTBOD,
AJEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTHUECKAS THUCCOLMALINS,
peaxkI HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaTHMBble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuuy, OKHCJIUTED,
BOCCTAHOBHTENIb, OKHCICHME U BOCCTAHOBJIEHUE, aJIOTPOIIUS,
aM(pOTEepHOCTh, XUMHYECKass CBs3b (KOBAJIEHTHAs, HOHHAsd,
MeTaJUIMYecKasi), KpUCTAUINYecKas peIIéTKa, CIUIaBbl, CKOPOCTb

XHUMHYECKOM pCaknuun



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

WITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHITHH U

NPHUMCHATH 3TU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

COCTAaBJIATb YPAaBHCHUA BHGKTpOHHTH‘{eCKOﬁ Jucconuanu KHUCIIOT,
LIETI0YEe U COJICH, TOJHBIE U COKpAlIEHHbIE YPAaBHEHUS pPEaKIIMil

HOHHOTO OOMEHA

PACKpPBIBATH CYITHOCTH OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

HIOCPEICTBOM COCTABJICHHSI AJIEKTPOHHOTO OajlaHca ATUX peaKkIHii
MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEAKIUU

Ilo Temam: «Hemeraruiel 1 ux coeauHeHUs» U «MeTajulbl U UX

COCOAUHCHU»

XapakTepu3oBaTh  (OmHMChIBaTH) oOmMEe W crneuupuyeckue
XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPIKIast
OMHCAaHWE TPUMEPAMH MOJEKYJSIPHBIX M HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKHI/II\/’I

COCTaBJIATH YPABHCHHUA peaKuHﬁ, MOATBCPXKAAOIUX CYHICCTBOBAHUC

TeHETUYSCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

IMPOIHO3UPOBATH CBOIMCTBaA BCIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUSI,
BO3MOXHOCTHU NIPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/If/'I B pa3JIMYHbIX

YCJIOBHUAX

ClIeZIoBaTh IpaBHUJaM IOJb30BAHUSA XUMHUYECKOW TOCYIOH H
71a00paTOpHBIM O00OPYJOBaHUEM, a TAKXKE MpaBHJIaM OOpaILIeHUS C
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIHUSIMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOJXYYEHUIO U COOMPaHHIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

OpOBOAWTE PCAKOWH, ITOATBCPKIAAIOIINEC KA4eCTBEHHLI COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPHU-,
Opomun, womua, kapOonat, Qocdar, cummkar, cynbdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHHMSI, HIOHBI U3YYEHHBIX METAJUIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB
ITo Teme: «XuMHus U OKpyKarolas cpeaay

pacKpbIBaTh CMBICH OCHOBHBIX XumMuyeckux mnonsatuil: [1JIK
BEILECTBA; KOPPO3HUs METAJIIOB

IMPUMCHATbL OCHOBHBLIC OIICpalvn MBICITUTEIIEHON ACATCIIBHOCTH —

aHaJli3 W CHHTE3, CpaBHEHHWE, OOOOIICHHWE, CHUCTEMaTH3AIlHIO,



BBIABJICHUC TIPUYUHHO-CIICACTBCHHBIX CBsI3Eed — AJIsL A3Y4YCHUSA
CBOICTB BCIICCTB U XUMHUYCCKUX peakunﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOABI IIO3HAHUA — Ha6J'II-OI[CHI/Ie, HU3MCPCHUEC, MOACINPOBAHUC,

9KCIIEPUMEHT (PEaJbHBIM U MBICICHHBIN)



Kon

11

1.2

1.3

1.4

1.5

1.6

1.7

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

IIpoBepsieMblii 21eMeHT cOepP:KAHUSA
[TepBoHayasibHbIE XUMUYECKHE TOHSATHS
[Tpenmer xumuu. Ponb XxuMuM B KU3HU YellOBEKa. XMMUSL B CHCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BEILIECTB

IlousTue o METOJaX ITO3HAHUSA B XUMHH. Ywucteie BEIICCTBA U CMECH. Cnoco0xn1

paszeieHus cMecen

ATOoMEI U MOJICKYJIBI. Xumudeckue d3ieMeHTbl. CHUMBOIBI XMMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHocuTenbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJsApHas Macca. MaccoBass A0/Id  XUMHYECKOTO

3JICMEHTA B COCAUHCHNU

KomnuectBo Bemectsa. Mosb. MossipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl W YHMCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacué€rel mo dopmynam

XUMHNYCCKUX COG,I[I/IHGHI/Iﬁ

Pusnyecknue U XMMUYECKHE ABJICHUSA. XUMHUUYECKas peakuus U €€ MpU3HaKH.
3aKOH  COXpaHEHHMs  MacChl  BEUIeCTB.  XMMHWYECKHE  ypaBHEHUS.
Knaccudpukanus  xuMuyeckux  peakuui  (COCAMHEHHS,  Pa3JIOKEHUs,

3aMeleHus, oOMeHa)

XUMHUECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TMOCYIOH, C
npaBuIaMHu paboTHI B TJa0OpaTOpuu M MpuéMaMu oOpaIieHus ¢ JJabopaTopHbIM
0o0OpyI0BaHHEM, HM3Y4YEHHE U ONUCaHHE (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKHUX BeUIeCTB, HaOMIoAeHHE (QU3MYecKkuX (IUIaBJI€HHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KHTICHUE W KOHJEHCAIIHS BOJIbI) U
XUMHYECKHX (TOpEeHHe CBEYH, TMPOKAJMBAHWE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHCJIOTOW) sIBIEHUM, HAOMIOJACHHWE M ONHMCaHUe
NPU3HAKOB TMPOTEKaHWS XUMHUYECKUX peaknuii (pas3yiokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBl C XJIOPUIOM Oapus, pas3lioKeHHe
ruapokcuaa meau(ll) npu HarpeBanuu, B3auMOEICTBHE kKeje3a ¢ pacCTBOPOM
conu Meau(1l), usyuenmne cnoco6oB pazaenenus cMecei (C TOMOIIbI0 MAarHHUTA,

buIpTpOBaHUE, BBIAPUBAHUE, TUCTHUIUIALNS, XpoMaTorpadus), mpoBeaeHNe



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

O4YHCTKH HOBapeHHOﬁ coJju, Ha6JHO,[[eHI/Ie U OIIMCAHUC PE3YJIbTATOB
MMPOBCACHMS OIIbITA, NIUIFIOCTPUPYIOIICTO 3aKOH COXPAaHCHUA MAaCChl, CO3JaHUC

MoJieIel MOJIEKYJ (IIapOCTEPIKHEBBIX )
Baxuerive npeicTaBuTeNIn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpocToe
BemecTBo. HaxoxaeHne Kuciopoaa B mpupoje, PU3ndecKue U XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kucimopoaa. CrocoOs
MOJIy4EHUsI KHUCIIOpOJia B JIa0OpaTOpuM M IPOMBIIUIEHHOCTH. KpyroBopoT

Kkucaoposa B npupojie. O30H — ayuioTpornHas MoaupUKalus KUCIopoaa

TeroBoil 3(exT XuMUUecKoW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M SHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO AP PEeKTa, pa3pylieHUE 030HOBOT'O CII0S

Bomopon — anemeHT u mpoctoe BemiecTBo. HaxoskneHune Bogopona B MPHPOIE,
(u3nUeckue W XUMUYECKHUE CBOWCTBA, NPHMEHEHHE, CIIOCOOBI MONTyYEHHS.

Kucnotse! u conu
Mounsipablit 00bEM ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSM

®usnyeckue cBoWcTBa BOAbL. Boxa kak pactBoputenb. PacTBOpBI.
HacplieHHbIe 1 HEHACBILLIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast oyt BelecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B IMpUPOJE U B KU3HU yenoBeka. KpyroBopot
BOJl B TMpPUPOJE. 3arpsi3HEHHE TMPUPOAHbIX BoJA. OxXpaHa U OYUCTKA
MIPUPOJTHBIX BOJ

Knaccudukanus neopranmyeckux coemuHeHnid. Oxcuabl. Knmaccudukanmys
OKCHUJIOB: coJieoOpa3yromme (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcunoB. dusndeckre U XUMUYECKUE

CBOMCTBA OKCHIOB. [lomyuenue okcuaoB

OcnoBanus. Kiaccudukanus ocHOBaHMI: IMIENOYM W HEPACTBOPHMBIE
ocHoBaHus. HomMeHnknarypa ocHoBaHni. @u3nyeckne 1 XUMHYECKHE CBOWCTBA
ocHoBaHul. [loyyenre ocHOBaHUM

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucior. Ousudeckue u
XUMHUYECKHE CBOMCTBAa KucioT. Psanm aktuBHOCcTH MeTayuioB H.H. Bekerona.
[Toyyenue kucior

Comu. Homenxiatypa coneil. @u3znyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit



2.10

2.11

3.1

3.2

3.3

I'eneTnueckas cBs3b MCKAY KJIaCCaAMU HECOPTaHNYCCKUX COCIMHECHU M

XUMUYECKUH OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/esieHHe COJepiKaHus
KHCTIOpOJia B BO3IyXe, MONydeHUe, coOupaHue, paclio3HaBaHUE U M3yUCHUE
CBOICTB KUCJIOpOAA, HAOI0/IEHUE B3aUMOICUCTBUS BELIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHUS U IIPEKpallleHHs ropeHus (Toxkapa), 03HaKOMJICHUE C
oOpa3liaMu OKCHJIOB M OIMCAaHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpPOJAA (TOpEHUE), B3aUMOJAEHCTBHE
BOJZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIEHUE O0pPAa3IOB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pAcTBOpPEHMsI BEUIECTB C  Pa3IU4HOMN
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OMNPEACIEHHON MaCcCOBOU
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METaJuIaMU
(HaTpueM W KajblMeM) (BO3MOXKHO HCIOJb30BaHUE BHUACOMATEPUATIOB),
ofpeziefieHue PacTBOPOB KHUCJIOT M IIENOYEeH ¢ MOMOIIbI0 HHIUKATOPOB,
UCCIICIOBaHNE OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOJIIO/ICHUE W3MEHEHHUs OKpPAacKU HHIMKATOPOB B PACTBOpAaX KHUCIOT U
nienouei, nzyuenue B3aumozeiicreus okeuna meau(ll) ¢ pacrBopom cepnoit
KHUCJIOTBI, KHCIOT C MeTaUlaMH, peakUuil HeWTpalu3aluu, MOJyuyeHue
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTaula JpPYyTuM U3
pacTBopa COJIM, pelIeHHe SKCIIEPUMEHTANBHBIX 3a7au 1o Teme «Baxueiimue

KJIAaCChl HCOPTraHNYCCKUX COCHHHGHHﬁ))

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KIacCHU(PHUKAIMN XMUMHUYECKUX dJIeMEHTOB. lloHstue o
TPYIIax CXOIHBIX DJIEMEHTOB (IIEJIOYHBIC W IIEITOYHO3EMETbHBIC METaJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3zyioT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX 3IJIEMEHTOB
.M. MenneneeBa. Koporkonepuonnas ¢ UIMHHONEPUOAHAS  (OPMBI
ITepuoanueckoit cuctembl xumuueckux osnementoB J[.M. Menzaeneesa.
ITeproasl u rpynmnbl. @U3HUYECKUM CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPHO/1a U IPYIIIbI DJIEMEHTA

Crpoenne aromoB. CoctaB aToMHBIX siiep. M3oTonbl. Dnextponsl. CTpoeHue

QJICKTPOHHBIX 000/10YEK aTOMOB IICPBBIX 20 XuUMHYECKMX DJIEMEHTOB
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1.2

1.3

ITepuonnueckoit cucremsl .M. Menzaeneesa. XapakrepucTuka XUMHUECKOTO

AJIEMEHTA Mo ero nosoxenuto B [lepuoanueckoii cucreme [[.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TPYNNaM U TEepUOJIaM.
3nauenue [lepuoanyeckoro 3akona u [lepruoandeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .. MenaeneeB — yuéHbld U

IPpaKJJaHUH

Xumuueckass cBsa3b. KoBajeHTHass (mojsipHass M HEMNOJSIpHAsi) CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

Crenenb okuciaeHusa. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pPCaKkuuru. HpOIIGCCBI

OKHCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: HU3YYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE THAPOKCHAA THHKAa C paCcTBOpPaMH KHCJIOT H
menoqeﬁ, MIPOBCACHUC OIIBITOB, HJUIFOCTPUPYIOIIHUX NPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHHsl, COeIMHEHU)

9 KJIACC

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
BemectBo u xumunyeckas peakius. [loBropenue
[Tepuonnueckuii 3akoH. I[lepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, Kalus, KalbLUS U HX
COEMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHune BeHIeCTBA: BHJbl XMMHYECKOM CBA3U. THIBI KPUCTATUIMYECKUX
pEeIETOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMUECKOMN
peméTK W BUAA XUMHUYecKoi cBs3u. Knaccudukanus U HOMEHKIATypa
HEOpPraHMYECKUX BEUIECTB (MEXIyHAapoJHas M TpUBHAIbHAas). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYEeCKUX

COCIMHEHM, TEHETUYECKasl CBSI3b HEOPTAHUYECKUX BEIIECTB
Knaccudukanus XuMU4eCKUX peakluuii o pa3IMyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy y4YacCTBYIOIIMX B pEaKklMU BEIIECTB, MO TEIJIOBOMY 3(ddexTy, no

W3MEHEHHIO CTeNCHEH OKHCICHHS XUMUYECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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o  y4acCTHUIO KaTaJ'II/I3aTOpa) . Ok30- W® OHAOTCPMHUYCCKUC  PCAKIUU,

TCPMOXUMHYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYICCKOMN pc€akuuu

[TonsTHe 00 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peaknusax. I[loHATHE O XHUMHYECKOM
paBHOBecur. DakTOphl, BIMAIONIME HA CKOPOCTh XUMHUYECKOW peakiuu H

IMOJIOKCHHNE XUMHUYCCKOI'0O PAaBHOBCCHA

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHU,  JIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN C MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OaslaHca

Teopus 31EKTPONUTUYECKON AUCCOUALMH. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHn3M JUCCOLMAIMU BEIIECTB C Pa3INnYHbIMU BUAAMHU
XUMu4eckol cBsizu. CreneHpb auccouuanvy. CUIbHbBIE U CIIA0bIE AIEKTPOJIUTHL.
Peakiiun monHoro oomeHa. Y cinoBusi MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAllEHHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIIOT,
OCHOBAaHMN U coJieH B CBETE IMPEACTaBICHUN 00 3IIEKTPOIUTHUYECKON

JAucCCconuralu. KauecTBeHHBIC pCaKuu Ha NOHBI. ITonsTue o TUAPOJIN3C cojieit

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIGHHE C MOJAEISMHM KPHCTAIIIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAJJIOB U HeMeTayuioB (rpadura u
ariMa3a), CIO0XKHBIX BEIIECTB (XJI0pHUJa HATpUsA); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMMYECKON peakiuuud OT BO3JACHCTBHUS pa3iNYHbIX (PaKTOPOB;
UCCIIEZIOBAaHUE  AJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB, Ipolecca
JMCCOLMANY  KUCIIOT, Ienodeil M conel (BO3SMOXKHO HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); TPOBEJCHUE ONBITOB, WUIIOCTPUPYIOLINX TPU3HAKU
MIPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUe OcajKa, BbIIETICHHE Ta3a,
o0pa3oBaHHE BOJbI); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHLHO-
BOCCTAaHOBUTENBHBIX peaKINil (rOpeHHe, peakliuy pa3ioKeHHs, COSTUHEHMS);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX

peaKHHﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamis! 1 ux COCIUHCHUA

OOmast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne U (GU3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — TraJIOT€HOB. XMMHUYECKUE CBOWMCTBA HA MPUMEPE XJIOpa
(B3auMoIeliCTBHE C MeTalllaMi, HEMETAIIaMH, LIeI04aMu). XJIO0POBOJOPO/I.

Consnas KHUCJI0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIyUYCHHUEC, TPUMCHCHHC.
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2.3

2.4

2.5

JelicTBue XxJiopa M XJOPOBOJOPOAA HA OPraHU3M 4YejoBeKa. BakHeunmmue

XJIOpUAbI U UX HAXOXKIACHUC B IIPUPOAC

OOmast xapaktepuctuka 37meMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENEHH OKUcIeHus. CTpoeHue U pU3nuecKue CBOMCTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIE MOAM(UKALUN
KHCJIOpO/a M cepbl. XMMHUUYECKHE CBOWCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnueckue U XuMUYeckue cBoucTBa. OKCHIBI CEpbl KaK MpPEACTaBUTEIN
KHUCJIOTHBIX OKcHIOB. CepHas KUCI0Ta, GU3NUYECKUE U XUMUUECKUE CBOICTBa
(obmue Kak mpeAcTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHUIecKue
peaKIMy, Jexallue B OCHOBE IPOMBIIIJIEHHOIO CIIOCO0a MOJy4YeHUs] CepHOU
kucnothl. [Ipumenenue. Coiau cepHON KHMCIOTHI, KaU€CTBEHHAsl PEaKIUs Ha
cyabdar-uoH. HaxoxaeHue cepsl 1 €€ coequHEHnH B npupoze. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOIIEH Cpe/ibl COeNMHEHUSAMHU Cephbl (KUCIOTHBIE TOMXKIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAILCHUS

OOmiast xapakrepuctuka 31eMeHToB VA-rpynmbl. OCoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B
npupoze, pusnueckue u XuMuieckue cpoiictsa. Kpyropopot azora B mpupoze.
AMMHaK, ero (QHu3MYECKMe U XHUMHUYECKHE CBOMCTBA, TOIy4YCHUE U
npuMeHeHne. Coiau aMMOHUS, UX (U3MYECKHME M XUMHUYECKUE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakys Ha HOHbl aMMOHUS. A30THas KMCJIOTa, €€
noJjrydyeHue, pu3ndeckue U XMMHUecKHue CBOICTBa (001ue Kak IpeICTaBUTeNs
Kjacca KUCIOT M crnenuduueckue). lVcnonab3oBaHWe HUTPATOB U CoJei
aMMOHHS B KaueCTBE MHUHEPAJIbHBIX yn0OpeHuil. XuMHUYecKoe 3arpsi3HEeHue
OKpY’Kalollel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHbIE JOXK/IH, 3arpsa3HeHNe

BO3/yXa, MIOYBBI U BOJIOEMOB)

docdop, amnorpomnHsie Monupukanuu dpocdopa, puznueckue U XUMHUECKHE
cBoictBa. Oxcun Qocdopa(V) u QochopHas Kucnora, (QuU3MUECKUE U
XUMUYECKHE CBOMCTBA, mosydyeHue. McmonwszoBanue (ocharoB B KadyecTBe

MHUHEpaJIbHBIX YI00peHHi

OOmast xapaktepuctuka 37neMeHTOB |IVA-rpynmnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKHUCIEHHsS. YTJEepoJ, aJUIOTPOITHBIE
MoOIU(UKAIMK, PACIPOCTpaHEHHWE B Tpupojae, (U3NUYECKUEe U XUMHUYECKUe
coiictBa. Ancop6uusa. Kpyrosopot yriepoaa B npupoze. OKCHIbI yriieposa,
X (QU3NYeCKne W XUMHUYECKHUE CBOWCTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI,

MOJIYUYCHHEC U TPUMCHCHUC. OKOJIOTUYECKHE HpO6JI€MI)I, CBA3aHHBIC C OKCHUAOM



2.6

2.7

2.8

yraepona(lV); runoresa T00aNbHOTO TMOTEIJICHHUS KIIMMAaTa; MapHUKOBBIH
addekr. YrombHas KHCIOTa W €€ conM, WX (PU3UYECKHEe W XHUMHUYCCKHC
CBOWCTBa, MOJIyYeHUE M MpUMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcronb30oBanre KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

[TepBoHavabHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STWIEH, alleTWICH, 3TaHOJI, TJIULEPHUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHaTne o OMOIOTHYECKH
BRXHBIX BEIECTBAX: XKHUpax, OCNKax, yriaeBoJaXx — M MX POJIH B KU3HH
YyeloBeKa. MarepuaabHOe €IWHCTBO OPraHUYECKUX M HEOPTraHWYECKHUX

COE€TUHEHUN

Kpemuuii, ero Qusnueckue ¥ XUMHUYECKHE CBOMCTBA, MOJIY4YCHHE U
npuMeHenue. CoennHeHust KpeMHuUs B npupozae. OOmue npeacraBieHust oo
okcune kpeMHusI(1V) n kpemHueBoi kucinore. CUIMKaThI, UX UCIIOJIb30BAHNE
B ObITYy, MEIUIMHE, I[POMBIIUIEHHOCTH. BakHeillime crpouTenbHble
MaTepHasbl: KepaMUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobiemsr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOMTEIbHBIX MAaTEpHaOB B IOBCEIHEBHOM

KU3HHU

XUMHUYECKUH SKCIEPUMEHT: U3yueHHe 00pa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; IPOBEJCHNE KAYECTBEHHBIX PEAKLINN Ha XJIOPUA-
MOHBl W HaOMIOJIEeHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTpa)Karollue
¢buznyecKkre 1 XMMUYECKHEe CBOWCTBA TaJIOT€HOB U UX COEAMHEHUH (BO3ZMOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); O3HAKOMIIEHHE C 0Opa3liaMH XJIOPUI0B
(ramoreHuI0B); O3HAKOMJIEHHE C oOpas3liaMu cepbl U €€ COCTUHEHUSIMH
(BOBMOXXHO HCHOJIB30BaHHWE BHJIEOMATEpUAIOB); HaOIIOJEHHE Tpoliecca
o0yrnuBaHus caxapa MoJl JAeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
U3yYeHNe XUMHYECKUX CBOMCTB pa30aBICHHOIN CEpHOM KUCIIOTHI, IPOBECHNE
KaueCTBEHHOW peakluu Ha cynb(ar-uoH U HaOIIOAeHHEe NpuU3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBAMH a30Ta, pocdopa 1 ux
COEIUHEHU (BO3MOXKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), o0Opa3lamMu
a30THBIX U (ochHOpHBIX yAOOpEHMIA; TOTyUeHne, COOUpaHue, paclo3HaBaHue
U U3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJCHNE KaueCTBEHHBIX PEaKIUil Ha MOH
aMMOHMSI ¥ ¢ochaT-uUOH M H3y4YEHHE [PHU3HAKOB HX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJEIECH KpUCTaNIMYECKUX

pemiérok anMasza, rpadura, QysUlepeHa; O3HAKOMJICHHE C MPOIECCOM
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azicopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM M YCTPOHCTBOM
IIPOTHBOIa3a; MOJy4YeHHe, COOMpaHHe, PAaclO3HABAaHHE U M3YUCHHE CBOWCTB
YIJIEKUCIOro Ta3a; MPOBEJEHUE KAueCTBEHHBIX peakiuil Ha KapOoHaT- U
CIWJIMKAT-UOHBl M W3yYEHUE INPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIIEPUMEHTAJIBHBIX

3a4a4 I10 TEMC «Baxneine HeMeTauIbl 1 HX COCIUHCHU S
Mertanisl 1 uxX COCAUHCHUA

OO0mast XxapakTepuCTHKa XUMUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nojoxeHus B Ilepuonnueckoi cucteMe XUMHUYECKUX 3yemeHToB J[.H.
MenpeneeBa u ctpoeHus: aroMoB. CTpoeHHne MeTauioB. MeTayuinueckas CBA3b
U MeTAJUIMYECKas KPUCTAUIMYECKas permeTka. DIJICKTPOXUMUUYCCKUNA PsiT

HaIIpsHKEHUN METaJUIOB

dusnueckue 1 XuMUYECKre CBOMCTBA MeTa/1oB. O0IKe crnoco0bl MOTy4eHus
MeTauioB. [loHsATHE O KOPPO3UH METAIIIIOB, OCHOBHBIEC CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

[llenounsle MeTamsl: nosnoxenue B [lepuoguueckoil cucteMe XMMUYECKUX
anemeHToB J[.M. MenzeneeBa; CTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
dusnueckue U XMMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKkcusl
U TUAPOKCUABI HATpuss M Kanus. [IpuMeHeHMe IEIOYHBIX METalIOB U UX

COETUHEHUN

[[lenoyHoO3eMeNbHBIE METAIBI MarHuil W KaJIbIUM: TIOJIO)KEHUE B
[Tepuonuueckoit cucrtemMe xumuueckux »dnemeHtoB .M. Mengeneesa;
CTPOEHHE UX aTOMOB; HaXOXkJAeHHE B Mpupoje. Ousndeckue U XUMUYECKHUE
CBOWCTBa MarHvsl M Kajbliusi. BakHeWIne COoeIWHEeHHsS Kalblus (OKCHI,

THJIPOKCHI, COJHN). JKECTKOCTH BOJIBI U CIIOCOOKI €€ yCTpaHSHUS

AmomMunuit: nonoxenue B llepuonnyeckoid cucTeMe XUMHUYECKUX JIEMEHTOB
J.W. MenneneeBa; cTpoeHHe aToMa; HaxoxkJIeHUe B mpupojne. duznueckue u
XMMUYECKAE CBOWCTBA amroMuHHUSA. AMQOTepHBIE CBOHCTBA OKCHIA W

THAPOKCHUAA aJIOMUHUS

Kenezo: nonoxenue B [lepuoandeckoi cucteMe xumuueckux snementon J1.1.
MeneneeBa; CTpOeHHE aToOMa; HaxoXJeHuWe B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA jxene3a. Okcuipbl, Tuapokcuasl u conu sxenesa(ll) u

xkenesza(lll), ux cocras, cBoiiCTBa U MONTy4YeHUE
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XUMHYECKUI IKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3iiaMi METAJIOB M CILIABOB,
uX (DU3NYCCKMMH CBOWCTBAMH;, M3YUYCHHE PE3YJIbTATOB KOPPO3MH METAIOB
(BO3MOXHO UCIIOJIb30BAHUE BU/ICOMATEPHATIOR), 0COOCHHOCTEH
B3aMMOJICHCTBHS OKCHIA Kajbllud ¥ HATPUsl C BOAOH (BO3MOXKHO
UCTIOJIb30BaHUE BHCOMATEPUAIIOB); UCCIICIOBAHHE CBOWCTB JKECTKOW BOJIbI;
npolecca TOpeHHs JKele3a B KHCIOpojae (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUI HA MOHBI
(Maruus, Kambius, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), meau(ll);
HaOJIIO/ICHUE U OMHCAHKE TPOLIECCOB OKPAIINBAHUS TJITAMEHU HOHAMH HATPHS,
Kajguss W Kaublus  (BO3MOXHO  KCIIOJIb30BaHHE  BHACOMATECPHAJIOB);
ucciaenoBanie aM(pOTEPHBIX CBOWCTB TMAPOKCHIA aTIOMUHHS M THIPOKCHIA
[IMHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaykHelne MeTaibl

U UX COCIMHEHUS
XUMUS U OKpyKaromias cpesia

Hosrie MaTr€purajibl U TEXHOJIOIUH. BemectBa u MaTcpurabl B HOBCCI[HCBHOﬁ
JKU3HH YeJIOBEKa. XUMHUSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIIECTB U
XHUMHUYCCKUX pCaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMomp MMpu XUMHYCCKHUX OXKOI'aX U

OTpaBJICHUSX

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHUE
okpyxatouieit cpensl [IK. Poib xumMun B pelieHu 3K0JI0rMueCcKUX Mpoosem.
[TpupoaHble MCTOUYHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOJAHBIN Ta3, HEQTh),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMUYECKHUI SKCIIEPUMEHT: U3yueHue 00pa3lioB MaTepralioB (CTEKIIO, CILIaBbl

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaHBI)



IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kox
NpoBepsieMoOro
TpeOOBaHNUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMSI K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NPOrpamMMbI OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Ipencrasnenue:

O TIO3HABAaGMOCTH SIBJICHUW TPHUPOJIbI, MOHUMAaHUE OOBEKTUBHOMU
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTYpbl M IMPaKTUYECKOU
JEATETLHOCTH YEJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIECTBa;

IIOHKMMAaHHE MECTAa XUMHH CPEAN JPYI'UX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOJAX HUCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHUYECKUX pCaKHI/If/'I; YMCHUEC HCIIOJB30BATH MOACIU  IJIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cthepax npodecCUOHATBHON ACSITENFHOCTH, CBI3aHHBIX C XUMHEH
U COBPECMCHHBIMU TCXHOJIOT'UAMH, OCHOBAHHBLIMH Ha NOCTHIKCHUAX
XUMHUYECKONH HAayKH, YTO TMO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoed Oyaymied  mpodeccHoHaIbHON
NESTENIbHOCTH W CJeNlaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npo(UIBLHOTO MpeaAMeTa IPH TepexoJe Ha YPOBEHb CPEIHETO

o01miero oopa3oBaHUs

BJ'IaI[eHI/Ie CHCTEMOM XHMHWYECKHX 3HAHUU W YMCHHUC IIPUMCHATDH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHMITNE XUMHYECKHC TOHITHS: XUMHWYECKHUH JJICMCHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsT CMECh, OTHOCHUTEIbHBIE aTOMHAsi W MOJEKYJIApHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHWE, CONb (CPeIHSS), XMMHUYECKAs
peaklus, peaklUHd COCTUHEHUs, PpEeaKIHUU pas3JIoKEeHUs, PEaKLUH
3aMeIeHHs, Peakui OOMEHa, TeTUIOBON A(PEKT peakiyu, dK30- U
SHJIOTEPMHUUYECKHE pEeaKIMU, PacTBOpP, MAaccoBasi JA0JII XMMUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MaACCOBasd HOOJId U  NPOUHCHTHAA



2.2

2.3

3.1

3.2

3.3

3.4

KOHIICHTpALIMS BELIECTBA B PACTBOPE, SIIPO aTOMA, SIIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOUTalb, PaJUyC aTOMa, BaJEHTHOCTb, CTENEHb
OKHCIICHHSI, XUMHUECKasi CBA3b, SJCKTPOOTPULIATEILHOCTD, MOISIpHAs
U HEMOJISipHAsh KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMYECKAst
CBSI3b, KPUCTAJUTMUECKAs peIETKa (ATOMHAs, HOHHAs, MeTalINuecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJUTUYECKAsT JAUCCOLMALUSA, pEeaklMd HMOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJECHME, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLUH,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, koppo3us

METAJLJIOB, CILIABBI

OCHOBOIIOJIATAIOININE 3aKOHbl XMUMHUH: 3aKOH COXPAHEHHUS MAacChl,
nepuoauyeckuit 3axkoH .M. MengeneeBa, 3aKOH MOCTOSITHCTBA

COCTaBa, 3aKOH ABOTaJIpO

TEOPUM  XUMHUHU:  ATOMHO-MOJICKYJISIDHAsT ~ TEOpHs,  TEOpHs

3JIEKTPOJIUTUYECKON JUCCOLMALIIHT
Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILICH:

YMEHHE TIPAaBWJIBHO WCIIONB30BaTh HW3yUEHHBIE BEHIECTBA H
MaTepuaibl (B TOM YHCIIe MUHEpajbHble yJIOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHl  IEpepabOTKH  MPHUPOJHBIX  HCTOYHHUKOB
yTIA€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SCTBE, Ha TPOM3BOJCTBE W TOHWMAaHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB JUII  OpraHM3Ma  YeJNOBEKa; yMEHHeE
NPOTHO3MPOBATH BIUSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKAa M OKPYIKAIOLIYIO IPUPOAHYIO CpEy

YMCHHUC UHTCTPHPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMH APYTUX

y4eOHBIX PEAMETOB

HaJIM4YHC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(i)OpMaIII/II/I
o XUMHHU (Haquaﬂ W HAYYHO-TIOIIYJIAPHAA JINTECpAaTypa, CIOBAPHU,
CIIpaBOYHHKH, I/IHTepHCT-peCprBI)

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BCUICCTBAX, HX
MMPEBPALICHUAX u MPAKTUYICCKOM IPUMCHCHUU U  YMCHHC

HCIIOJIB30BAaTh €€ I peaicHus y‘-IC6H0-H03HaBaTCJ'ILHBIX 3aaad



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHHMHOIO amnrmapara 1 CHMBOJIMYCCKOTO
A3bIKaA XUMHH JJI1 COCTABJICHUSA (pOpMy.TI HCOPTraHNYCCKUX BCIICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMu XUMHYECKOU

HoMeHkJIatypsl (IUPAC u TpuBnanbHOi)

YMmeHne oObSICHATH CBS3b MOJIOKEHUS neMeHTa B Ilepuoandeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjpa, oOIee 4Yucio
JJIEKTPOHOB), PAaCHpECIICHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOOB, KU U KaJbLIUS
IIpencraBnenue O  MEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (painyc aToma, 3J1eKTPOOTPUIATEILHOCTD),
MOPOCTBIX M CIIOKHBIX BEIIECTB OT TOJIOKEHUSI 3JIEMEHTOB B
[lepuoanueckoit cucreme (B MajiblX MEpUOJAX M  TJIaBHBIX
MOATpYMIax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

YMenue kinaccuuuupoBarh:

XUMUYECKHUE IJIEMEHTHI

HEOpPraHWYECKHE BEIIeCTBa

XUMUYECKHE PEaAKIINU

YMeHue onpenensirTh:

BAJICHTHOCTh M CTENEHb OKHCIICHUS] XUMUYECKHUX AJIEMEHTOB, 3apsiji
HOHA

BUJI XUMHUYECKOM CBS3M U THUIN KPUCTAUIMUECKOW CTPYKTYpHI B
COCTMHEHUSX

XapaxkTep Cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHHA)
OKHCITUTENh U BOCCTAHOBUTEIIb

YMeHne xapakTepu3oBaTh GU3NIECKHe U XUMHUECKHE CBOICTRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOJ, TpaduT, aimMas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPHUHA, KalaWi, MarHHM,
KaJIbLIWM, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEIIECTB, B TOM YHUCJE€ UX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOM, OKCHIBI M THUIPOKCHIBI
metaioB |-l1A rpynn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yriepoaa (I u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

114

12

121

12.2

12.3

u V), cepot (IV u VI), cepuucras, cepHas, a3oTHcTas, a30THas,
dochopHas, yroipHas, KpeMHHEBAsE KUCIOTA U UX COJIH)
NPOTHO3UPOBATh W  XapaKTEpU30BaThb CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUS, NMPUMEHEHHE BEILIECTB B
3aBHCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTb IpPOTCKaHHA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHIX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HIOHHbIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:

peakiuii HOHHOro oOMeHa

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA

WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBAa M3YYEHHBIX KJIAcCOB
(TpyIin) HEOPraHUYECKUX BELIECTB

MOJTBEPIKIAIOIIMX T€HETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU
YMeHue BBIYUCIATD (TIPOBOJUTH PACUEThI):

OTHOCUTEJIbHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MaccChl BEULIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOI'0 3JIEMEHTA B COSMHEHUH

MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM I'a3oB

10 YPaBHECHUSM XHUMHYECKHX PEAKIUi M HAXOJWUTh KOJIHYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLUU
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJIaMH HAay4YyHOro To3HaHus (HabmoaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHKE) IPU U3YUEHHUHN BEIIECTB
U XUMHUYECKUX SIBIICHUH; yMeHue chopMyiaupoBaTh HpodieMy u
NPEUIOKUTH Iy TH €€ PeIICHHS

Oe3omacHOi paboThl C XMMHUYECKHMMH BEIIECTBAMHU, XHUMHUYECKOU
MOCY/I0¥ M JIa0OpaTOPHBIM 000PYOBAHHEM

npaBUIaMu 06e30macHOTO oOpareHus c BEIIIECTBAMH,
UCTIOJIb3YEMBbIMU B TIOBCEHEBHOM KM3HM, NPaBUJIaMH MOBEICHUS B
HeNsix cOepeXeHHs 370pPOBbsl U OKPY KaIOLIe MPUPOIHON Cpelibl;
NOHMMaHMe Bpesa (OMAaCHOCTH) BO3/IEHCTBHS HA KUBBIE OpPraHU3MbI
ornpeaenéHHbIX BELIECTB, Croco6oB YMEHBIICHUS "

MpeaoTBpalICHUA UX BPECAHOTO BO3CHCTBUSA



13

131

13.2

13.3

13.4

13.5

13.6

13.7

13.8
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Hamuuune MMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYLICCTBIICHUA

CICAYIOMHX XUMHUYCCKUX SKCIICPUMCHTOB!

HN3YyUCHUC n OIIMCaHHC (I)I/ISI/I‘ICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHEC C (1)I/I3I/I‘IGCKI/IMI/I U XUMHWYCCKUMHU SABJICHUAMU, OIIBITHI,

WUTIOCTPUPYIONIHNE MPU3HAKH MTPOTEKAHUS XUMHUECKUX PEaKIIHid
u3yudeHre crnocoOO0B pa3aeNeHus cMecen

IIOJlyY€HUE KHUCIOpPOJa M H3Y4YEHHME €ro CBOICTB; IOJIy4YEHHE
BOJIOPOJIa ¥ U3YUYEHUE €T0 CBOWCTB; MOIyYEHHE YIJIEKHCIIOrO ra3a 1
W3YUYEHUE €ro CBOMCTB; IMOJyYEHUE aMMUaKa U H3YUYEHUE €ro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

NpPUMEHEHWE  HMHIMUKATOpPOB  (JlakMyca,  METWIOpaHXka W
dbenondTanenna) s OnpeaeNeHnus XapakTepa Cpeibl B pacTBOpax

KHCJIOT U MIeI04YeH

UCCIICZIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB; U3yUYEHUE B3aUMOCHCTBHSI KUCIIOT C METAJUIaMH,
OKCHUJAMH  METAUIOB,  PACTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHUME OJHOIO MeETajula JpyrMM U3 pacTBopa COJIY;
UCCIIeIOBaHNEe aM(pOTEPHBIX CBOWCTB THUIPOKCHUIOB AITIOMHUHHS U

[IUHKA

PEHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TECMAaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHCHHﬁ)); <<9H€KTpOJII/ITI/I‘ICCKaSI
JUCColanus, «Baxnenmuye HeMeTalabl W HX COCIUHCHUA ,

«BaxHeHIme MeTajlIbl U UX COeTUHEHUS

XUMHYECKHE  DKCIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  TPU3HAKU
MPOTEKAHUS PEAKIMH MOHHOTO 00OMEeHa; KaYeCTBCHHbBIC peaKlny Ha
MPUCYTCTBYIOIIME B BOJAHBIX PAacTBOpaxX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaIbIUs, aTIOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

YmMmenue:



OpPEICTaBIATh Ppe3yJIbTaThl AKCIEpUMEHTa B (opMe BBHIBOJOB,
141 JI0Ka3aTeNbCTB, IPaQUKOB U TAOJUI[ U BBIABIATH IMIHPUUYECKUE

3aKOHOMEPHOCTH

yCTaHaBIMBAaTh  CBA3M  MEXAYy  pEaJbHO  HAOIIOJaeMbIMU

14.2 XMMHUYECKHUMHU SIBJICHUSMH W MPOLECCAMHU, MPOUCXOISIINIMMUA B

MaKpO- 1 MUKPOMHPE, 00BACHATH IMPUYUHBI MHOFOO6paBI/I${ BCIICCTB



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

[lepBoHayanbHbIE XUMUYECKUE MTOHSATUSA
Uuctele BemecTBa U cMecu. CrocoObl pa3enieHus: cMeceit

AtoMBI U MOJICKYJIBI. Xumudeckue diaeMeHThl. CHMBOJBL XUMHYCCKHX

QJICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

Xumnueckas Qopmyna. BaneHTHOCTh aTOMOB XHUMHYECKHUX JIIEMEHTOB.

CreneHb OKHCIICHUS

3aKOH ITIOCTOSIHCTBa COCTaBa BCIICCTB. OTHocuTeNnbHAsI aTOMHas Macca.
OtHocurenbHas MOJICKYJIsIpHad Macca. MaccoBas 015 XUMHUYECKOTO dJIEMESHTa

B COCIUHCHNU

KonnuectBo BemectBa. Monb. Momsipaass macca. MousipHbIii 00bEM Ta30B.

BzaunMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

du3znuecknue U XMMHUYECKHE SBIICHUSA. XHUMHYSCKas pCaknusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHUE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHue aTOMOB

[lepuonnueckuii 3akoH. Ilepuognueckas cucTeMa XUMHUYECKUX HIIEMEHTOB
.. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUN CMBICT MOPSIKOBOTO

HOMCpa, HOMCPOB II€pUoaa U I'pyIIIbl 3JICMCHTA

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
JNIEKTPOHHBIX 000JIOYEK aTOMOB TeEpBbIX 20 XUMHYECKHX OSJIEMCHTOB

[Tepuonuueckoit cucremsl J.1. Menaeneena

SaKOHOMepHOCTI/I B U3MCHEHHNH CBOMCTB XMMHUUECKUX DJIICMEHTOB IEPBBIX TpéX
nepuoaoB, Kajusd, KaJIbIUA (paJ:[I/cha ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
METAINIMYECKUX HW HEMCTAJINIMYCCKHUX CBOﬁCTB) n Hux COG)IHHGHI/IIZ B
COOTBCTCTBHH C IIOJIOXKCHHUEM OJICMCHTOB B Hepnonnqecxoﬁ CHUCTEME U

CTPOCHHUEM UX aTOMOB
CrtpoeHue BemecTna

Xumudeckasi CBsi3b. KoBasieHTHass (TOJisApHAsE ¥ HETMOJISIPHASs)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMUMHUYECKUX  3JeMeHTOB. loHHas  CBs3b.

Merannuueckas cBsI3b
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Tunbl KpUCTaIUUECKUX pPEHIETOK (ATOMHas, HOHHAas, MeTajllndyeckas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH U BUIA

XUMHUYECKOM CBSI3U

Baxwueiiine npencraBuTeNd HEOPraHWYECKUX BemiecTB. Hemeramnsl U ux

COCAMHCHUSI. Mertamisl 1 ux COCIUHCHUA

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHUN: OKCHJIOB
(comeobpazyromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HecosieoOpa3yronye; OCHOBaHMU (MIENOYM W HEPACTBOPUMEBIC OCHOBAHHS);
KUCIOT (KUCIOPOJCOACpKANIME U OECKHCIOPOAHbBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

dusznueckue W XHMHUYECKHE CBOWMCTBA MPOCTHIX BEIICCTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckye U XUMHUYECKUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUS, KaJus, MarHus ¥ KaJblMs, aJJFOMHHUSA, Kele3a. DICKTPOXUMHUUCCKUT

P HAIPSKEHUN METaJIOB

Ou3nYeCKUue 1 XUMUIECKHE CBOMCTBA BOJAOPOIHBIX COCTMHEHUN HEMETAJLIOB!
XJIOPOBOJIOPOA, CEPOBOAOPOA, AMMHUAKA

du3ruecKue U XUMHUYECKUE CBOMCTBA OKCHI0B HemeTawioB: cepel (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). [Tony4yenue
OKCHJIOB HEMETAIIJIOB

Xumudeckue cBoricTBa OkcuaoB: metaiwioB |A-IIIA rpymm, muaka, meau(ll) u

xenesa(ll, 11). TToydenue oKCHIOB METAILIIOB

XUMHUYECKUE CBOWCTBA OCHOBAHUN M aM(pOTEPHBIX I'MJIPOKCUIOB (Ha puMepe
THAPOKCUIOB alllOMMHHUA, JKeJle3a, LuHKa). [lodydeHune OCHOBaHUN H
aM(pOTEPHBIX THAPOKCH]IOB

OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEPHOU, a30THOM, (ochOopHO, KpeMHUEBOU, yroibHOU. Ocolbie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM W A30THOW KHCIIOT.
[Tonyuenune kucioT

OO6mme XxuMHIECKHe CBOMCTBA cpenHux coiei. [lomyuenue coneit
[Monmyuenne, cobupaHue, pacro3HaBaHUE BOIOPOAA, KUCIOPOJa, aMMHUAKa,
YTIEKUCIIOTO Ta3a B 1abopaTopuu

[Tonyuenne aMMuaka, CEpHON U a30THOM KHUCIIOT B MPOMBITIIEHHOCTH. O0611me

CIOCOOBI MOTYyUYECHUSI METAJIJIOB
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I'eneTnueckas CBsA3b MEXKAY KIIaCCaMH HEOPTaHMYECKHX COCTUHEHHM
XUMUYECKUE PEaAKINU

Krnaccudukanys XuMHUYeCKUX peakiui Mo pa3IuyHbIM PU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY 3((eKTy, Mo

W3MCEHEHHIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMEHTOB

TemnoBoit 3¢ deKkT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YypaBHEHUS.

DK30- U 3HIOTEPMUYECKUE peakluu. TepMOXUMUYECKUE YPaBHEHUS

OKHCAUTENBHOBOCCTAHOBUTEIbHBIE peakuu. OKUCINTENN U BOCCTAHOBUTEIIH.
IIponeccbl  OKMCIIEHMST M BOCCTAHOBJICHUS.  OJIEKTPOHHBIM  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pcakuuu

Teopnﬂ BHCKTpOJII/ITI/I‘{eCKOI‘;I AucCcolranuu. KaTI/IOHBI, AHUOHBEI. 3J'IeKTpOJ'II/ITBI

1 HCOJICKTPOJIUTEI. CunbHbIE U cl1a0bIe OJICKTPOJIUTEI. CreneHb JUCCoManmn

Peaknuu noHHOrO OOMEHa. Y CIOBHS MPOTEKAHHS PEaKIUii MOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHBIC HOHHBIE YPaBHEHHSI peakLuit
XUMHUs U OKpy’Karolas cpena

BemectBa m Marepuansl B IOBCEJHEBHOM JKHM3HM YeJIOBeKa. bezomacHoe
WCIOJB30BAHME BEUIECTB M XMMHUYECKHX PEAKIMW B JabopaTopud U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHYCCKUX O0XKOraxX U OTPaBJIICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpy’Karoled cpedbl (KUCIOTHBIE —JOXKAH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBPAIIECHUS
[IpenenvHas nomyctumasi koHueHTpauus Bemects (IIJIK). Poas xumuu B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuieHue mnapHUKOBOro sddexra,

pa3pyiieHne 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH M CEJIhCKOM X03sicTBe. [IpuMeneHue
METaJJIOB M CIUIaBOB (CTalb, YYTYyH, AIOPAJIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIIJIEHHOCTH UX coenHeHul. [IoHsITHE 0 KOPPO3UH METAIITIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHbIE HMCTOYHUKH YTICBOIOPOAOB (Yrojib, MPHUPOJHBIN Ta3, HE(PTH),
MPOYKTHI UX MepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIJIEHHOCTH
[TepBoHavaIbHBIE TOHATHS OO0 OPTaHWYECKHX BEIIECTBAX KAK O COCIUHEHHSIX
yriepona (MeTaH, 3TaH, 3TUIICH, alleTUJICH, TAHOJL, TIHIIEPUH, YKCYCHAsI KHCIIOTA).
[TonsiTre 0 OMOTOTUYECKH BaKHBIX BEIIIECTBAX: JKUPAX, OCIIKaX, YIIIEBOIAaX — U UX

POJIM B JKU3HU YCTIOBCKA
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PacuéTrr:
1o ¢hopMysaM XUMHUIECKUX COCTMHECHUN
Macchl (MacCOBOM) JTOJIM PaCTBOPEHHOTO BEIIIECTBA B paCTBOPE

10 XUMHUYCCKNUM YPaBHCHUAM
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