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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 001IIEro 00pa3oBaHusl, PEICTABICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLETIIMHU MPENOJaBaHuUs Y4€OHOro mpeaMera « XUMUsDH)
B 00pa3zoBaTenbHBIX opranm3ausax Poccuiickoit deneparum.

[Iporpamma mo xumuu JOa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTeNbHOE MIPEAMETHOE COJIepKaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl MO XWMHUU, OMNpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTrO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEH OOydaloImUXCs, ONpEeAeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
porpamMMbl Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUsl, a Takke TpeOOBaHUN K
pe3yibpTaTaM 00y4YeHUs XMMUU HAa YPOBHE LIEeJIeH U3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XUMHUH CIY>XKUT OCHOBOM Juisi (OPMUpPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOopMUpPYEMbIE€ XUMHEH NPE/ICTABICHHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHECHHUSI.

N3ydenne Xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 00111Iel U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIINUICHUS W TBOPUYECKUX CIOCOOHOCTEM
OoOy4Jaronmxcsi, HABBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW JIEeSITeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIIBHOU JI€SITENHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroNuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHre 00YUYarOITUXCS.

JlaHHbIC HAMpaBJICHUS B OOYYCHHH XWMHUH OOCCIIEUMBAIOTCS CHEIU(UKON
COZIepKaHMsl ~ y4yeOHOTrO  MpeIMeTa, KOTOPBIM  ABISETCA  NEJaroruyeckKu
aJIalTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HayKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl INMEPBOHAYAIBHBIX TMOHSATHI XHUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa coaepKaHus MpOrpaMMbl MO XMMHUU C(HOpMUpOBaHA Ha OCHOBE
CUCTEMHOI0 Toaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUI O XUMUYECKON
peakiuu. OO0e 3T CUCTEMBI CTPYKTYPHO OPraHW30BaHbl 10 MPUHIIMITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKHX IPE/ICTABICHUIN
Pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBleHUNA 00 JIEKTPOJUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIMA OOBIACHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIISIOICH HAyYHOW KapTUHBI MUpa B JIOTUKE
e€ CHUCTeMHOW MNpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METOJaM TMO3HaHWs B Hayke. V3yueHWe XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXaluil Mup»,
«buosorus. 5—7 xknacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JEATEIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUN K HAy4YHbIM METOJaM I[I03HAaHUS IPU HU3YYEHUU BELIECTB U
XMMHUYECKUX peaklui, B GOPMUPOBAHUU U PA3BUTHH I103HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIIbHON U y4eOHO-HCCIIEI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0O€30MacHOr0 OOpamieHusl ¢ BEUIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUM Ha YpPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs Ba)KHOE
3HaYEHUE NPUOOpPENN TaKue 11, KakK:

— (¢GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

—  HampaBJEHHOCTh OOy4YeHMsI Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOyyarolmxcs K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOoJlaM TO3HaHMS, (HOPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHune yclioBUil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pPa3IUYHBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SIBJICHUS
OKPYAIOIEro MHPA, MCHOJIb3Ysl 3HAHUS W ONBIT, NOJyYCHHBIC P H3y4YCHHUH
XUMUH, TPUMEHATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATENBHOCTH;

— (¢opmHupoBaHHE y OOy4YaOMIMXCA T'YMaHUCTUYECKUX OTHOUICHHI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUid BBIPAOOTKH 3KOJOTUYECKU
1eJIecOo00pa3HOro MOBENEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGMIISl M HANPABICHHOCTH JaJbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I HM3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Tpenmer xumun. Ponh XMMUW B JKW3HM 4YelOBeKa. XUMHS B CUCTEME HaAYK.
Tema wu BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeToAax MO3HAHMS B XUMHH. YMCThIE BEIIECTBA M CMECH.
CriocoObI pa3AeIeHusI CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
areMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YICHHE.

Xumudeckass ¢opMmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAsA MOJIKYJISIpHAas Macca. MaccoBasi 0N XUMUYECKOTO JIEMEHTa B
COETUHEHUH.

KommuecTBo BemectBa. Mok, MonsipHas Macca. B3anMOCBs3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKHUX COCIUHEHHIA.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHUsA. Kiaccmdukarms
XAMHYECKUX peaKiuii (COSIMHEHUS, PA3JI0KECHIsI, 3aMEIIICHUs, 0OMEHA).

XumuuecKkuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOH IMOCYIOMW, MpaBWIaMHu paboOTHl B JabopaTopuu U
npuéMaMu oOparieHus ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM, U3YUCHHE M OIMMCAHUE
¢u3nyecKux CBOMCTB OO0pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIO/IEHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMUMHUYECKHX (TOPEHHE CBEYH, NMPOKATHBAHHE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KUCIOTOM) SIBICHUM, HAOII0eHIE U
ONKMCAaHKWE MPU3HAKOB TMPOTEKAHUSI XUMHUUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokeHHE T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIeiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEJICHHUsS] CMECEH: C MOMOILIBIO MarHura, (puibTPOBaHHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TMOBAPCHHOMN
CONMM, HaONIOJGHHE W  ONHMCAHHWE  PEe3yJIbTaTOB  IMPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJEJeH MOJeKys
(ILIapOCTEPKHEBBIX ).

BaxHeiilue npecTaBuTe/ M HEOPraHNYEeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — 3meMeHT U mpocToe
BeulecTBo. HaxoxkaeHuwe kuciaopoga B Hpupoje, (U3MUecKue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHUs] KUCTopoAa B JabdOpaTopud W MIPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporHas MoAupUKaIUs KUCI0poaa.

TernoBoit 3h(dEKT XUMUYECKOW pPEaKluu, TePMOXUMHUYECKUE YpaBHEHHS,
AK30- M DHJAOTEPMHUUECKHE peakiuu. TOIuMBO: yrojib W METaH. 3arpsi3HEHUe
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpymieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosyuyeHus. Kucnorsl u conu.

Monsipablii 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Js1 BEelIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ U B XKU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsi3HeHHe NpUPOHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3syroiue  (OCHOBHBbIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanus ocHOBaHM: TIENOYM W HEPACTBOPHMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHE cBoMcTBa KucaOT. Psang axtmBHOocTm MertamioB H. H. bekerosa.
[lony4deHue KACIIOT.

Conu. HomeHnkiarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[Toyuenue cosen.

['eHeTnueckast CBS3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COJEP)KaHUsl KUCIIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOJACHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpailleHusi TopeHust (Mokapa), O3HAKOMJICHHME C OOpa3laMu OKCUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3auMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHUS BEILECTB C
pa3IUYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJOBaHME 00pa3lloB HEOPraHWYECKUX BEIECTB pPa3jIMYHBIX KJIACCOB,
Ha0JII0/IEHUE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U HIEJIOYEH,
u3ydyeHue B3anMmonencTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEakUWi HEUTpAIN3alU{, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOI0 METAJIa IPYTMM M3 PacTBOpa COJM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3alad 10 Teme «BaxHenmme Kiaacchl HEOPraHWYECKHX
COCIMHEHUI.

Hepuoanyecknint 3akoH u Ilepuoanueckast cucreMa XHUMHYECKHX
aemenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMU

[TepBble MOMBITKM KiIacCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. [loHstne o
IpyNNax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€HbI, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCUIBI
Y TUAPOKCHUBL.

IIepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
U. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAss  (HOPMBI
[Tepuomnueckon cucrembl xumuueckux aneMeHToB . M. Menneneea. [lepuoabl
u rpynibl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YEK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckonn cucremsl [I. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckor CHCTEMBlI XMMHUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IrpakIaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJspHAss W HEMOJIApHAsl) CBSA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIOT U IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakluy pas3ioKeHHsl, COSTUHEHU).

Mescnpeomemnbnie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHHH XUMHHM B § Kilacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKT, TMIIOTE3a, TEOpHS,
3aKOH, aHaJlIu3, CHUHTE3, KiIaccupukanus, TMepUuoJAUYHOCTh, HaOII0IeHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MYeCKHe BEIMYWHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJITIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepnognuecknii 3akoH. [lepuoanueckasi cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KamusA, KAJIbIUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUIBI KPUCTALTAYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakliuid Mo pa3auvyHbIM MIPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U S3HAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusax. Ilonarue o karanmse. [losTre 0 xumuueckom paBHoBecuu. DakToOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEAaKUUMU U IIOJOKECHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus FNEKTPONUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KarnoHnel, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanny. CHUIbHBIE U CIIA0BIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUSI PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM MW cOJell B CBeTE€ MpPEACTaBICHUH 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasza), CIOKHBIX BEILECTB
(xmopuaa HaTpus), HUCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peaklHu
OT BO3JICUCTBHS pa3IMYHBIX (DAKTOPOB, HMCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCJIOT, IIEIOYed U COoJIed
(BO3BMOXKHO  MCIIOJIb30BAaHME BHJIEO MaTEpUaloB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  TNPOTEKAHHWS  peakluudid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOLUIUX ~ OPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUui
(ropeHue, peakiuu pasiIoKEeHHs, COSUHEHUS), pacllO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUil HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX coeiMHEHUSA

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEeHU OKucieHus. CTpoeHrne U (PU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aMMOJENCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIOYaMH). XJIOPOBOIOPO/I.
ConsiHast KuCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YECHHE, NMpUMEHeHHe. [lericTBue
XJIOpa M XJOPOBOJIOPOJA Ha OpPraHW3M 4eJIOBEeKa. BakHelmme XJIOopuIbl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (puzmyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOEHHE, (PU3NYECKUE U
XUMH4eckue cBOoMCTBAa. OKCHIBI cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENs Kjacca KHCIOT W crneuuduyeckue). XUMUYECKHE pPEaKLuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAs! pEAKIUs Ha



cyibdar-uon. HaxoxaeHue cepbl U €€ COENMHEHUN B MpuUpojie. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH cpeibl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMydyeHue u npuMenenue. Coiu aMMOHUS,
X QU3NYECKUE U XUMUIECKHIE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydeHHue, GU3NUECKHEe W XUMHYCCKHE
CBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U  CHenu(pUIECcKue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMu4yeckoe 3arpsi3HeHIEe OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoAoEéMOB). Docdop,
altoTpornHbie Moaudukamuu (ochopa, GU3NUIECKUE W XUMHUYECKHE CBOWCTRBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3MdecKue U XUMUIECKHUE CBOMCTBRA,
nosyyenue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapaktepuctuka 3meMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMEHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepojaa, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MIOJIyYCHUE W TPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOTO TMOTEIJICHUS KJIUMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa ¥ €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3MCTBE.

[TepBoHAYATEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTMHECHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBojax — U X
poiii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeacTaBiieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. Ba)KHEWIIME CTPOUTEIbHBIC MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OETOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIONIb30BaAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3Yy4CHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKIMN HA XJOPUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolve (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
rajJJor€eHOB M MX COEAMHEHUN (BO3MOYKHO MCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TalOT€HUAOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYyTIMBaHUs caxapa Mo JEHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4eHHE XUMMUYECKUX CBOWCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha CyJbQaT-
MOH W HaOmIofeHHe MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMH a3oTa, (ochopa W HX coeauHEHHH (BO3ZMOXKHO HCIOJIH30BAHUE
BUJICOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yAOOpEHUH, MOJIydYeHuE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB aMMHaKa, I[POBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uoH U U3ydeHHE NPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), V3y4YCHHE MoOZENnen
KPUCTAJUIMYECKUX pEelIETOK ainMasa, Trpaduta, (yiiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHue, COOMpaHue, paclo3HaBaHUE M H3yYEHHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEJICHNE KauyeCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYECHHE MNPHU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKUMEH CHJIMKAaTHOM IPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl ¥ UX COSUHEHUS.

Metajuibl 4 X COeIMHEHHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnonoxeHus B llepuoaudeckon cucremMe XuMU4ecKux odiaeMeHtoB JI. M.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKas  KpUCTAJUIMYECKass  peIETKa.  JJIEKTPOXMMUYECKHH  pAX
HanpspkeHuil metaioB. dusnyeckue U XMMUYECKUE CBOMCTBA MeTasuioB. O0miue
crocoObl MoydeHus: MeTayioB. [loHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
cocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{enounbie MeTambl: nonokeHne B [leproanueckoil cUCTEME XMMUYECKHUX
anemenToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hartpus U Kanus). OKCUapl U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB MU HX
COE€JIMHEHUH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMil W KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B TIpupojie. Pru3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coenvHeHHs Kaiblus (OKCUZ, THUAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AsroMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxOKIECHHE B mnpupone. Pusznueckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HaxoxiaeHue B npupoae. Ddusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesza
(1), ux cocta, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3y4Y€HHUE  PE3yJbTaTOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJECHCTBUS OKCHJIA
KaJIblIU U HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOIlECCa TOPEHUS XKEJe3a B KUCIOPOJIE
(BO3BMOKHO  HCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHus, KaJbllUs, AJIIOMUHUS, [IMHKA, Kejle3a
(I u xenesza (111), mexu (11), HaOmoaeHME W ONMKMCAHUE MPOIIECCOB OKPAITHBAHHS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IMHKA, PEIICHHE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «Baxueiue
METAJIJIBI U KX COCTUHECHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM XWU3HM YeEIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBast momompb mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpefeiabHas I0myCcCTUMast
KOHIIEHTpaius Bemiects, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrM4eCcKux
pooiem.

Xumuueckuii IKCnepumenm:

M3yueHre oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u



Peanuszanus MeXNOpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUYECKUN 3apsjl, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, Ia3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (PU3WUYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPAIHHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIIMXCS.

JIn4HOCTHBIE ~ pe3yNbTaTbl ~ OTPAXalT  TOTOBHOCTh  OOYYaloIIUXCS
PYKOBOACTBOBAaTbCSI CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAUM U
pacIIMpeHne ONbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUS 3HAYCHHUS XUMUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAAECTh JOCTOBEPHON WH(pOpMaiuei o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MPAaBWIAX MEKIMYHOCTHBIX
OTHOILICHU B KOJIJIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYIMX  BHJAAX
JeSTETbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLECC€ ATOW Y4eOHOM JEeATEeTbHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE U IIOCTYIIKM CBOMX TOBApHUILEW C NO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B O3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBJICHUI,
MO03HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHONM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOM
JIEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOMs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJIEHUsI TPaBWJI OE30MaCHOCTH TIPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY M3yUCHHUI0 TTpodeccrii M Tpyaa pa3audHoro poja,
YBAKEHHE K TPYyLy M pe3yjibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUyJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa3oBaHus ¢ YYETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCHOHATBFHON ASITENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KAK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXHMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBui1 0€30MaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUsX,
YIPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pelIeHHUs 3aa4, CBSI3aHHBIX C OKPY Kalolled TPUPOIHON CPENOM, I MOBBIIIEHUS
YPOBHSI ~ OKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTeH HUX pelIeHUs MOCPEICTBOM METOIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIICIAIOT 3HAUUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHbIE TOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETaX M MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAay4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOphIE OOEcClneurnBalOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JIeiicCTBUSI

Bba3oBble jJJoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHHUU
3HAHWI: PACKPBIBATh CMBICI XMUMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIE CBA3U MEXIY OOBEKTaMH H3y4CHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOLIECCe TIO3HAHUS TOHATHS (NIpEAMETHBIE W
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JJIEMEHTAa), XuUMuyeckas (opMyna M ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISATh U XapaKT€PU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX U SIBICHUIX.

Bba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh IMMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYEHHUECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M Ipollecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIHpoBaThH 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U WHTEPHPETUPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, TOJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO UH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3IuyHble METOAbl M 3aMpOoChl MPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7[a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANBHYIO (hOpMy TpeacTaBieHus] HHpOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSMUY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJi¢ Juaiora W (WIM) IUCKYCCHUHU) TIO
CyllecTBy  oOCykaaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPE/JIOKEHHOH 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEILHOMN
NEeATEIbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JeJaTh MPE3ECHTALUIO
pE3yIbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIEPUMEHTa (J1a00paTOpHOro OMbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHSI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  IPU  PELICHUU
BO3HHMKAIOIIMX NpOOJIEeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3uruii (00CyXaeHus,, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSATENIbHO ONPENENSATh LENH JEATeIbHOCTH, [IaHUPOBATh,
OCYHIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BBIOUpaTh Harbonee 3pheKTUuBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOIO PE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraéMbl€ B YCIOBUU 3aJaHUMN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTaTOB IO OCBOCHHIO 00s3aTEIbHOrO
COJIEp>KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM padoyeil mnporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JnercTBul, crnenuduueckue g TPEAMETHON  001acTu  «XUMHS», BHJBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBas JIOJIsI XUMHUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxkiuu
COCIMHEHUSA, PEaKIMU pPa3JIOKEHUs, PEaKIUU 3aMElICHUs, pPEaKIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUYECKHUE PEAKIINH, TETUIOBOM dP(HEKT peaKiluH,
SAIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOWTANb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH W
MPUMEHSTH 3TU NOHATHUA MPU ONMKMCAHUM BELIECTB U UX MPEBPALLICHUIA;

e HCIOJBH30BAaTh XHWMUYECKYIH) CHUMBOJMKY JUIsI COCTaBJICHHS (HOpMYyI
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHCHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUU 10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckon
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMs, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrteMa Xumudeckux »dyemeHtoB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa, o0liee Yhcio 3JIEKTPOHOB
U pacrpeieieHue UX MO0 SJIEKTPOHHBIM CJIOSIM);

KJ1acCu(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIuu
BEIIECTB, [0 TEIJIOBOMY 3PPEKTyY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl ONUCAHUE IPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYKO MaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOrO0 3JeMEHTa 10 (opmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPALUU MBICIUTEIBHON NEATEIBHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMAaTHU3aluio, KilacCU(PUKaIIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — /Ui M3y4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €CTEeCTBEHHO-HAYYHbIE METOMbI
NMO3HAHUA — HAONIOJCHHE, W3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBaTh  IpaBWaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlleHUs C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBIICHUIO
pacTBOPOB C OMNpPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacIo3HaBAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(;makmyc, henondrarent, METUIIOPAHXK U APYTHE).

K koHiy oOyudeHus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHATHH: XHMHYCCKUI
9JIEMEHT, aTOM, MOJEKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUs, XUMAYECKasl CBSA3b, TEIJIOBOU AP (HEeKT
peakmu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOp,  DJICKTPOJMTHI,
HEAJICKTPOJIUTHI, JJICKTPOJMTHYECKAS TUCCOIMAIUS, PEaKIMU HOHHOTO
oOMEHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HEeoOpaTUMbIe peaklMM, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAad,
METajuInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeiabHO I0MyCTUMas
koHueHTpanus [IJIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UUIsl COCTaBJCHHS (opMyll
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
onpeeaEéHHOMY KJacCy COEIMHEHHM 1o (opMyliaM, BUJI XUMUYECKOH
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpeisl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHWMAaHUE: OIHKCHIBATh U XapaKTepu3oBaTh
Tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX AIIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «mobouyHas
noarpynmna (b-rpynma)», manble U OOJBIIME MEPUOIBI, COOTHOCHUTH
0003HAaUEHUsA, KOTOpbIE MMEIOTCA B MEPUOJWYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsija  sjapa, oOIIee 4YUCIO DJIEKTPOHOB H
pacmpejiefieHie HUX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEeNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAas OMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS JJIEKTPOIUTHUYECKOW JTUCCOLMALMM  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMKA HOHHOIO



oOMeHa, ypaBHEHHsI peakuuid, MOATBEPKIAIONIMX CYIICCTBOBAHHE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XUMHYECKHX MPEBPAIIEHUN B pPa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 10 ¢opMyJe
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCylIOM U
7abopaTOpHEIM  00OpY/JOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIUH, IOATBEPXKJAMOIINE  KAadeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpoMu-,
nonua-, kapOonart-, ¢ocdar-, cunmkar-, Ccyiabdar-, THAPOKCHUI-UOHBHI,
KaTHOHBl AMMOHHUS W MOHBI WU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIUHA MBICTUTEIBHON EATCITLHOCTH — aHAIN3
U CHHTE3, CpaBHEHUE, OO0OOIIECHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3YYEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIUH, EeCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(PpPOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3pnen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' HNPAKTUYECKOMN JeATEIBHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BertectBa 1 XUMHUYECKHE 15 1 bubmuoreka [JOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3znen 2. Baxkneiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB
Boznyx. Kucnopon. Ilonstue bubmorexa [IOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837c
29 Bopopoa. [lonarue o kuciaorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.eds00.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
94 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkon u [lepuognueckasi cucrema xumnuyeckux 3jaemMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun


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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XHMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XHUMHU4YEeCcKas CBS3b.

3.2 OKUCIUTEIBHO- 8 bubmotera [JOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KITIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1esioB H TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mupp )
NpPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMMYeCKHEe peaKkuu
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX 4 bubnuoreka [JOK
' peaximi https://m.eds00.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLIMALIUS. 8 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X COeAUHEHHUS
91 OO01mmas xapakTeprucTHKa XUMUIESCKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - ~eP https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa [OK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIMHEHUS

Hroro o paszneny 25



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

Pa3zgen 3. MeTaubl M HX COeTUHEHUA

N bu6mmoreka [JOK
3.1 Obmue cBolcTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 BaxneiIme MeTaIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U OKpyKamomas cpeaa
4.1 BeitectBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 bubnnorexa [IOK
' = p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiab XMMUU B )KU3HU
1 bl 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BelecTra
2 [TousaTue o0 MeTOmax MO3HAHUSI B XUMUU 1 https://m.edsoo.ru/9f459e9a
[Ipaktuueckas padora Ne 1 «IIpaBuna
a00ThI B T1a00OpaTOpUH U IPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOpailieHus ¢ 1abopaTOpHBIM
000py1I0BaHUEM)
YucTteie BemecTBa 1 cMecu. CriocoObl
4 B . 1 https://m.edsoo.ru/8dffeead
paszeneHus cMecei
ITpakTrueckas padora Ne 2
5 «Pasnenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKHU MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edso00.ru/434a3592
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 1 https://m.edso0.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB
IIpocTeie U CIOXKHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumunueckasi hopmyna. BaneHTHOCTh 1 https://m.edsoo.ru/3adc28cl
ATOMOB XMMHYECKUX 3JIEMEHTOB
11 OTtHocuTeIbHAs aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTHOCHUTEILHAS MOJICKYJIsIpHad Macca

12

MaccoBast 107 XUMHYECKOTO
dJIEMEHTA B COSTUHEHUN

https://m.edsoo.ru/95bch8f5

13

KonnuectBo BemecTBa. MoJib.
Momnsipnasg macca

https://m.edsoo.ru/668edb4a

14

dusudeckrue 1 XUMUYECKUE SIBJICHUS.
XuMuUecKas peakus

https://m.edsoo.ru/8b878fcf

15

16

[Ipy3Haku U yCcioBUs MPOTEKAHUS
XUMHYECKHUX PEaKUi

3aKOH COXpaHEeHHs MacChl BEIIECTB.
XUMHYECKUE YpaBHEHHS

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalcl52d

17

Brraucnenus KOJIN4YECTBA, MaCChl
BCIICCTBA IO YPABHCHUAM XUMUYCCKHUX
peaKuuit

https://m.edso00.ru/b1656492

18

19

20

Kiaccupukanuss XMMHUYECKUX PeaKIIHid
(coenuHeHus, pa3oXKeHHUs,
3aMeInIeHus, 0OMeHa)

M. B. JIOMOHOCOB — yU€HBIii-
sHmukIoneaucT. O000IEeH e
cucTeMaTu3alus 3HaHui

KonrtponsHas padora Nel o treme
«BemecTBa 1 XUMHYECKUE PEAKIIUI

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/237315cf

22

duznyecKkue 1 XUMUIECKHE CBONCTBA
KHCJIOPOJia (peaKI[uu OKUCIICHHUS,
ropenue). [loastue 06 oxcumax

https://m.edso0.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

Crioco0bI mosrydeHus KHCIopoza B
J1abopaTOPHU U POMBIIILICHHOCTH.
[Ipumenenue kucmopoa

https://m.edsoo.ru/896247ch

24

TennoBoii 3¢ ekt XuMuIecKoi
peaxIyu, TOHSATHE O
TEPMOXUMHYECKOM ypaBHEHHH, 3K30- U
9HJIOTEPMHUYECKHUX PEaKIUAX

https://m.edsoo.ru/4d71febb

25

26

27

TormBo (He(Th, YyToJib U METaH).
3arpsizHeHUE BO3/IyXa, CIOCOOBI €T0
MpeA0TBpALEHUS

[TpakTrueckas padota Ne 3 o Teme
«[Tonyuyenue u coOupaHue KHUCIOpOaa,
M3y4YEHUE Er0 CBOMCTB)

Bonmopoa — anemMeHT u mpocToe
BemecTBo. HaxoxaeHnue B mpupo/ie

https://m.edsoo.ru/62a61752

https://m.edso0o.ru/329545c9

https://m.edsoo.ru/2325645f

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoia. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

ITonsTHE O KUCIOTAX U COJISIX

CriocoObI oryueHus BO0poia B
nabopaTopun

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o teme
«[lomy4enue u cobupanue BoI0poa,
W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/37a3324a

32

33

MonsipHblii 00bEM ra30B. 3aKOH
ABoraapo
Brruncnenus o0béMa, KoJIMUeCcTBa

BEIIIECTBA ra3a 10 ero U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

Brruucnenus 00EMOB ra3os no
YPaBHEHHIO PEaKkIlii Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

duznueckre 1 XUMUYECKHE CBOICTBA
BOJBI

https://m.edsoo.ru/272b514c

36

37

Cocras ocHoBauuii. [Toustre 00
HHMKATOpaX

Boz[a KaK paCTBOPUTCIIb. HaCBII_HCHHBIe

W HCHACBIINICHHBIC PACTBOPLI. MaccoBas

J0JIs1 BEIICCTBA B paCTBOPE

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOPOB ¢
onpeaenaEéHHON MacCOBOM J101eH
PacTBOPEHHOTO BEIICCTBAY

https://m.edsoo.ru/9f55a219

39

40

41

KonTtponpHast padora Ne2 o reme
«Kucnopoa. Bogopon. Boga»
Oxkcuppl: cocTaB, KiaccupuKaius,
HOMEHKJIaTypa

[Tomy4yeHnue 1 XUMHYECKHUE CBOMCTBA

KHCJIIOTHBIX, OCHOBHBIX 1 aM(bOTepHLIX
OKCHJIOB

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMCHKJIATypa

https://m.edsoo.ru/cad9bc8a

43

44

ITonydyeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUMN

KucnoTer: COCTaB, KJ'IaCCI/I(I)I/IKaI_II/IH,
HOMCHKIJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

[TonydyeHnue u XuMHYECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664

KHCIIOT

46

Conu (cpenHue): HOMEHKIATypa,
CHOCO6BI MOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/66bad57a

47

48

[Tpaktuueckas padora Ne 6. Pemnenne
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTraHUYECKHUX
COEIMHEHUIN»

I'eneTnueckas cBA3b MCXKAY KilacCaMU
HCOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

OO0001EHUE U CUCTEMATU3ALIUS 3HAHUM

Kontponbras padora Ne3 no teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenqrueHun"

ITepBbie MOMBITKH KIacCUPUKAITTN
XAMUYECKHX 3JIEMEHTOB. IToHsITHE O
rpynmnax CXOAHbIX 3JIEMEHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

Ilepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX
sneMeHToB [. 1. Menneneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuoasl, rpynmsl, MOATPYIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oromnsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue JIeKTPOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [lepunoanueckoi
cuctemsl J. 1. MeHaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA T10 €T0 MOJIO0KEHUIO B

https://m.edsoo.ru/3627afb4



https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4

[Tepnonnueckoii cucreme /1. U.
Meunneneena

3nauenue [lepuonnyeckoro 3akoHa Jyist
pa3BuTUs HayKu U npaktuku. . M.

57 W https://m.edso0.ru/83762e95
MeHnpeneeB — yu€HbIi, IeIaror 1
rpaKTaHUH
PesepBHEIil ypok. O000IIIEHHE U
58 CHCTgMaTH3ZpHSI 3HaHI/H;1H / Eubmaorexa TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KoHnTtponbhas padora Ne4 o teme
59 «Ctpoenune atroMa. XUMHYECKasl CBIA3b) Eubmaorexa OK
P . ] https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
)
60 JICKTPOOTPHHATCIRHOCTE aTOMOB https://m.edso0.ru/2667a766
XUMHUUYECKHUX DIIEMEHTOB
61 HNonnas xuMmuyeckas cBA3b https://m.edsoo.ru/2628cf49
62 KoBasIeHTHAA MOJAPHA XHMHIECKas https://m.eds00.ru/67fb6476
CBSI3b
63 KoBaneHTHast HeMOJISIpHAs XUMUYECKast httos://m.edsoo.ru/f32e6211
CBA3b
64 CrerneHp OKUCIEHUS https://m.edsoo.ru/fe73b9dc
65 OKHUCINTEIHLHO-BOCCTAHOBUTEIHHEIE htts://m.edsoo.ru/665e2d2d
peaxiuu
66 OKUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBusiit ypok. O0o0meHue u
67 CHUCTEMAaTH3alMsl 3HAHUH 110 TEME https://m.edso0.ru/62539d2c
«Ctpoenue aroma. XUMUYECKas CBS3b)
P 7| . 0000
68 e3epBHRI ypoK. OboOMmerue 1 https://m.edsoo.ru/c8769blb

CHCTeMaTHU3alus 3HaHUN



https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I1O
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9 KITIACC

Kosun4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrtpoabsubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpas3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
[lepuoauueckuii 3aK0OH.
Ilepuonnueckas cucremMa
p 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX 351eMeHToB J[. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanus u HomeHkiaarypa
¢ yp 1 https://m.edsoo.ru/d96e16bh9
HEOPraHUYECKUX BEIIECTB
Buabsl xuMuueckoil CBA3U U TUIIBI
.. 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
Kontponbnas padora Nel o teme
«IToBTOpEeHue U yriryOieHne 3HaHui 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccudunkanmus XuMHIeCKUX
ib 1 1 https://m.edsoo.ru/61f97329
peakuuii Mo pa3auyHbIM MIPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEaAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@akTOpBbl, BIUSIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2
XUMUYECKON PEAKIIUU U TTOJIOKEHUE



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiuu

https://m.edsoo.ru/16ddaal?

10

Teopust 37IEKTPOIUTUYECKOMN
muccouuanuu. CHUbHbIE U cialble
JIEKTPOJIUTHI

https://m.edso0.ru/965c6a66

11

HoHHbIE ypaBHEHMS peakuui

https://m.edsoo.ru/43f4b85c

12

13

14

XHUMHUYeCKHEe CBOMCTBA KMCIIOT U
OCHOBAaHHUH B CBETE MIPEACTABICHUI
00 3JIEKTPOJIUTUYECKON JUCCOLHAIIIHI
XHMHUYEeCKHEe CBOMCTBA COJICH B CBETE
MpeACTaBICHUI 00
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI

ITonsTue o ruaponuse cosen

https://m.edsoo.ru/9adee23c

https://m.edso00.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O00011eHUE U CUCTEMATU3 AL
3HAHUH

ITpaxTuueckas padora Ne 1.
«Pemienne sxcnepruMeHTaIbHbBIX
3aaw»

KonTtponsHast padora Ne2 o reme

((SJ'ICKTPOJII/ITI/I‘IGCKEUI JUucconuanus.
XHUMHYECKHUE pCaKknuu B paCTBOpax»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO0m1as XxapakTepuCTHKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposogopoa. CosisiHast KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYECHUE,
MIPUMEHEHHUE

https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7

20

[IpaxTuueckas padora Ne 2 o reme
«ITonyueHue COITHON KUCIIOTHI,
M3y4YeHHUE €€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brruucienus o ypaBHEHUIM
XUMHWYCCKUX peaKHHﬁ, €CJIM OJUH U3
pEeareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiibl

AJI0TpOTTHBIE MOU(DUKAITUN CEPHI.
Haxoxnenue cepbl u €€ coeTMHeHUH
B MpUpOJie. XUMUYECKHUE CBOMCTBA
cepol

CepoBoaopo1, CTpOCHHUE,
(bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edsoo.ru/384dcc68

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
¢du3nvecKkre 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ae5652f6

26

XUMHUYECKUE PEAKIIUH, JISKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
MOJIYyUYCHUA CCpHOﬁ KUCJIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl COETUHEHUSIMH
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brrancinenne MaccoBOU JTI0JIH BEIXOOA
MPOJIYKTA PEAKIINHI

OO01mas xapakTepucTUKa dJIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHe
B Iipupoie, GU3NYECKUE U

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145

XUMHUYECKUE CBOMCTBA

29

Ammmuak, ero pusnyeckue u
XUMHNYCCKHUEC CBOﬁCTBa, MOJIYYCHHUEC U
[IPUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

31

[Tpaktrueckas padota Ne 3 o Teme
«IlonyyeHnne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHas KucioTa, e€ husndeckue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHnii. XuMH4ecKoe
3arpsI3HEHUE OKPYIKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®dochop. Okcun dpocdopa (V) u
docdopnas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue pocdaros B
Ka4eCcTBE MHUHEPAIBHBIX YI00PCHUH.
3arpsi3HeHue NPUPOJHON CPEIb
dbocdaramu

VYraepon, pacipocTpaHeHUE B
npupoe, Gu3ndeckue 1 XUMHYECKUe
CBOMCTBA

Oxcuapl yraepona, ux Gpusndeckue u
XMMHUYECKHE CBOMCTBA.
DKoJoruyeckure npoodaemsl,
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c71



https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71

37

VYroapHasg KUCIoTa U €€ COJIn

https://m.edsoo.ru/36a13d99

38

[TpakTrueckas padota Ne 4 o Teme
"IlosrydyeHne yrieKucioro rasa.
KauecTBenHas peakuus Ha kKapOOHaT-

HOH

https://m.edsoo.ru/4de4a8dc

39

40

[TepBoHavanbHbIe MOHATHS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yTIepoaa

Kpemuuii u ero coeauHeHust

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpakTuueckast padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
«Baxwneiinine HeMeTaIbl U UX
COCIUHCHUSD»

https://m.edsoo.ru/d72fa3e8

42

43

KonTtponsHast padora Ne3 o teme
«BaxHen1e HeMeTalIbl U UX
COEIMHEHU S

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Meramueckas CBs3b U
METAJINYECKask KPUCTAJUTMYECKAs
pemérka. Pu3n4YecKue CBOMCTBa
METAJIJIOB

https://m.edsoo.ru/f5bae73d

https://m.edso00.ru/83192917

44

45

XUMHUYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMHUUECKUH psifl
HaIPSHKEHUN METaJIOB

O0611e crnocoObl MoTyueHUs

MeTaiuioB. CruiaBel. BerauciieHus mo
YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ,

https://m.edsoo.ru/5a41d1d4

https://m.edsoo.ru/435b87d4



https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4

€CJIM OAUH U3 PCArCHTOB COACPIKUT

MPUMECH

46 [TonsaTHe 0 KOPPO3UU METAIIIOB https://m.edsoo.ru/2c28f427

47 [lemouHbIe MeTAILITBI https://m.edsoo.ru/c86edb4a
O

48 KCHIRT H THAPOKCHIIST HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJust

49 menoquogeMeHH{uHe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJIbLUI U MarHUH

50 Baxknelime coeIMHEHNS KaJIbIIUI https://m.edsoo.ru/85c2cal6
006006

51 © HjeHHe 1 CHCTEMATHSARI https://m.edsoo.ru/593adab7
3HAHUHU
e 61 o

52 CCTKOCTD BOJBL I CHIOCODRI € https://m.edso00.ru/869f76b9
yCTpaHEHUS
[IpakTuueckast padora Ne 6 o Teme

53 "YKEcTKOoCTh BOJBI 1 METOBI €6 https://m.edso0.ru/669f6cdd
ycTpaHeHus"

54 AroMuHuR https://m.edsoo.ru/37e792ee
A N

55 M(OTEpHBIC CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
THIPOKCHU/IA

56 Keneso https://m.edso0.ru/h3996d2a
O ,

57 KCHIBL, THAPORCIIBL I COTH eiesa https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HjeHHe 1 cucTeMathsatit https://m.edsoo.ru/dbd9af72
3HAHUU
[IpakTrueckast pabora Ne 7. Pemenue

59 PKCTCPUMCEHTAILHBIX 3a/Ia% O TEME https://m.edsoo.ru/462adf7f

«Baxuenme MeTajuibl 1 UX
COEIMHEHUS



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f

Brruucnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUi, €CITU OJUH U3
pEareHToB JIaH B U30BITKE WITH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT IpUMeCH. Berancienus
MacCCOBOH JIOJIM BBIXOJIa MPOTYKTa
peaxkuu

61 O6O6HjeHHe 1 CHCTeMATHSAIA 1 https://m.edsoo.ru/eed7f912
3HAHUH
KonTtponsHast padora Ne4 o reme

62 «Baxkneiine MeTaIBI U UX 1 https://m.edso0.ru/5b499218
COEMHEHUD
B

63 criectsa f l\faTepHaHH B 1 https://m.edsoo.ru/483adc3a
ITIOBCCAHCBHOU KN3HU YCIIOBCKA

64 XHMquCKoeﬁarmgHeHHe 1 https://m.edsoo.ru/f3f919fd
OKpYIKaroIIen cpebl
P

65 OJIb XUMHI B pELICHHHI 1 https://m.eds00.ru/a98127h9
HKOJIOTHYECKUX MPOOIIeM
P i . 0000

66 COCPBIBIN YPOR © 111 e 1 https://m.eds00.ru/1c364847
CUcreMaTui3almda 3HaHUN
P i . 0000

67 COCPBIBIN YPOR © iHeHHe 1 1 https://m.edsoo.ru/56f46bf5
cHUCTeEMaTH3als 3HaHWI
P I . 0000

68 CSCPBHBIN YPOK © fu cHue H 1 https://m.edsoo.ru/b221b45c
cUucremMaTtni3anda 3HaHUN

OBHIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHON MTPOIT'PAMMBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1

11

HpOBepﬂeMLIe NpeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpaMMmbl OCHOBHOTI'O 001mero 06pa3OBaHI/Iﬂ

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHNYCCKUEC ITOHATHA»

pPacKpbIBaTh  CMBICII OCHOBHBIX XMMMYECKHX IIOHATHH: aToM,
MOJIEKYJId, XUMHUYECKMM DIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIbHAs AaTOMHas M MOJIEKYyJSpHasg Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAs Macca, MaccoBas [OJs1 XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peaklus,
KJaccu(uKalus — peakuMid:  peakUuM  COEAMHEHHs,  pPeakLuu
pa3loXKEeHUs, peaKUUM 3aMEIEHMs, pPeakuuu OOMeHa, 3K30- H
HHJIOTEPMHUUYECKHE DPEaKLUu, TEIUIOBOH 3(deKT peakuuu, pacTBop,

MaccoBas J10JI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

1.2

13

14

1.5

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IIPUMEHATH 3TH IOHATHUSA IPU ONMCAHUU BEIIECTB U UX NIPEBPALLECHUN
UCTIOJIB30BaTh XMMUYECKYI0 CHMBOIIMKY JJISi COCTaBJICHUS (HOpMyT

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSAPHOr0 Y4YC€HHA, 3aKOHa

ABoraapo

OMIPCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/IHapHBIX

COETUHEHUIX

1.6

1.7

KJIacCU(UIUPOBaTh XMUMHUYECKHE peaknuu (10 YUCIy H COCTaBy
YUYacTBYIOLIMX B PEaKIH BELIECTB, 10 TEMI0BOMY 3P PeKTy)

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIDHYIO U MOJIIPHYHO MacCChI

BC€IICCTB



1.8

BBIUMCIISTH MAacCOBYIO JIONI0 XMMHUYECKOTO 3JeMeHTa 1Mo (opmyse

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpeHHe,  MOJEIMPOBAaHUE,  HOKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHenume npecTaBUTeIn HEOPraHUYECKUX BEILECTBY»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MTOHSTHH: OKCHun,

KHCJIOTa, OCHOBaHUE, COJIb

2.2

2.3

2.4

2.5

2.6

ONpeaAC/IsATb NPUHAMJICKHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1IaCcCy

coemHeHul o hopMynam
KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEIIeCTBA

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEpXasi OMHCAHUE MpPUMEpPaMU

MOJICKYJIAAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKum?I

IMPOrHO3UPOBATH CBOMCTBaA BECNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU MPOTCKAHHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIOJNB30BAaHUS XMMHUYECKOW TIOCYAOH H
7a00paTOpPHBIM 00OpPY/ZIOBAaHHEM, a TaKXKe MpaBWIaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
Ha60paTOpHI)IX XUMHUYCCKUX OIBITOB IIO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH W KHUCIOT C IOMOIIbIO

MHAMKATOPOB (JakMyc, (eHodTarer, METHIOPAHK U JIPYTHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

ITo Teme: «llepumommuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux osnemeHToB J[. M. Menneneesa. CTpoeHue aTroMmoB.

Xumndeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE pCaKkum»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSITHM: AApO aroma,
BHGKTpOHHHﬁ cloi aToMa, aTOMHa:d Op6I/ITaJ'IB, paanuyc aroma,

XUMHYCCKas CBA3b, IOJIIpHAd W HCIOJIKIPHAA KOBAJICHTHAsA CBA3b,



ANEKTPOOTPHUIIATEIIPHOCTh, WOHHAs CBs3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XHUMHNYCCKUEC DJICMCHTHI

3.3

3.4

OINHKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyio ¢opmy Ilepuonmueckoit
CHUCTEMBbl XMMUYECKHMX 3JEMEHTOB: pa3iIuyaTh IOHATUS «IJIAaBHAs
noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,

«MaJible» U «OO0JIbIIHE) IEPUOAbI

packpsiBaTh cMmbica [lepunoandeckoro 3akona .M. Menpgeneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT HuX nmosoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpble HMMEIOTCI B  TabiHIle
«Ilepuonuyeckass  cucrtemMa  XUMHUYecKux  anemeHtoB  [I.U.
MenneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX JJIEMEHTOB (cOCTaB M 3apsia  sjapa, o0lee 4YHcio

QJICKTPOHOB U PACIIPCACICHNUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

OIIPEACIIATD CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpEeNeNsTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHHAX

9 KIIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo U XUMUYECKAsT PEAKIIU»

11

pPaCKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSATUWA: pacTBOp,
ANEKTPOJUTBI, HEDJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAS AUCCOLMALINS,
peakuMu MOHHOro oOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peakuuu,
OKHCJIMTETbHOBOCCTAHOBUTEIbHBIC peaKkuuu, OKHCIIUTENb,
BOCCTAHOBUTEIb, OKHMCJIEHUE MW BOCCTAHOBJIEHUE, aJUIOTPOIIUS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAICHTHAs, HOHHA,

MeTaHHI/I‘{eCKa}I), KpucrajllimdecKas peméTKa, CIlJIaBbl, CKOPOCTb




1.2

XUMHYECKON peaKIuu

HIUIIOCTPUPOBATDL B3dMMOCBA3b OCHOBHBLIX XHMHNYCCKHX MMOHATHH H

MPUMCHATH 3TU IMMOHATHS ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJISITh yPaBHEHUS BJICKTPOJUTUYECKOM TUCCOLMAIIUU KUCIIOT,
nieyioueld M CcoJied, IMOJIHbIE M COKpAlI€HHbIE ypaBHEHUS pEeaKIHii

WOHHOI0 0OMeHa

14

1.5

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

MPOBOAMTD PACcUEThI MO YPABHEHHUIO XUMUYECKOM peakuu

2.1

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaluibl U HUX

COCAUHCHUA»

XapaKTepu30BaTh (OMUCHIBATH) O0IIUE U CIEU(PUUIECKIE XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX

XUMHYECKHUX PEaKUi

2.2

2.3

2.4

2.5

COCTaBJIATh YPAaBHCHUA peaKquI, MOATBCPKAAIOIMINX CYHICCTBOBAHUC

TeHETUYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IMIPOrHO3UPOBATH CBOIMCTBa BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSAX

cleoBaTh IMpaBWJIaM TOJB30BAaHUS XUMHUYECKOW TIOCYAOH H
7a00paTOpHBIM 00OpPY/ZOBAaHHEM, a TaK)Ke TMpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKHX OMBITOB MO TMOJTYYECHHUIO U COOMPAHUIO

F33006p33HHX BCIICCTB (aMMI/IaKa " YTJIICKUCIIOTO ra3a)

MNpoBOAWTL pPC€aKUWMu, MMOATBCPIKIAIONINC Ka4eCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOoHart, Qocdar, cunamkar, cynasdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOPaX HEOPTaHMYECKUX BEILECTB

ITo Teme: «XuMUS ¥ OKpYIKArOIIAs Cpear»

3.1

3.2

pacKphIBaTh CMBICI OCHOBHBIX XuMuueckux moHaruit: [IJIK

BCIIECTBA; KOPPO3UsI METAJIIIOB

MNPUMCHATb OCHOBHLIC OIICpallun MBICIIMTEIBHON JEATCIBbHOCTH —




aHaJIU3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTeMAaTHU3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJICIICTBeHHBIX CBSI3€I>'I — JJId I/ISYHCHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUe, MOJICIHPOBAHUE,

JKCIIEPUMEHT (peaabHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJ'IBHbIe XUMHNYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XMMHUM B KU3HU 4YeIOBEKa. XHMHUSA B CUCTEME HayK.
Tena m BemiectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BC€IICCTB

1.2

1.3

Ilonstue o METOJaXxX IMO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U1 CMCCH. Cnoco0n1
pasaciiCHus cMmecelt

ATOMBI W© MOJICKYJIbI. Xumudaeckue dineMeHThl. CHUMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

1.5

Xumnueckas Gopmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSHCTBA ~ cocTaBa  BemecTB.  OTHOcUTeNnbHas  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 01 XUMHUYECKOI0 3JIEMEHTA
B COCIMHEHUU

KonnuectBo BemecrBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,

MacCCbl MW 4YHUCIIa CTPYKTYPHBIX CAWHHUI] BCHICCTBA. Pacuétel mo (bopMynaM

XUMHWYCCKUX COCIII/IHGHI/Iﬁ

1.6

duznyeckrue U XUMHYCCKHE SBJICHHMSA. XHMHYCCKAS peakuuga u eé IMPU3HAKH.
3aKoH COXpaHCHHUA MACChl BCIICCTB. XUMHYECKHE YPaBHCHUSI. KJIaCCI/I(l)I/IKaHI/IH

XUMHYECKHUX peakiuil (COSMHEHNS, pa3I0KEHHs, 3aMEIICHUs, OOMEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B JabopaTopum W mpuéMaMm OOpamieHus C J1adOpaTOPHBIM
o0opy/loBaHHEM, W3yUYE€HHE U OINHUCAHHE (PU3NUYECKHX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIIEeCTB, HaOmoaeHue ¢Gu3NYecKux (MJIaBICHHE BOCKa,
TasiHHUE JIbJIa, PACTHPAHUE caxapa B CTYNKe, KUIEHUE M KOHACHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeYd, MpOKaMBaHWE MEIHOW  TMPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOW) SIBIEHWUM, HAOMIOEHHEe W ONUCaHue
OPU3HAKOB TMPOTEKAaHHsS XUMHUYECKMX peakuuid (pa3jioxkeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioxKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelie3a C PACTBOPOM

commu meau(ll), nzyuenune cnocoOoOB pazzeneHus: cMecei (C MoMOIIbI0 MarHuTa,



bunsTpOBaHWE, BBITAPUBAHME, IUCTHIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHUCTKHU HOBapeHHOﬁ coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJILTATOB MPOBCACHUA
OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiire npeacTaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Bo3gyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. HaxokaeHue kuciaopojga B mpupoje, Gu3nueckue U XUMHYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciopoma. CrocoObr
MOJIy4YeHHUsl KHUCIOpoJa B JabopaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

Kkuciopoza B npupoje. O30H — autoTponHas MoaAnGHUKanus KHCI0poaa

2.2

TennoBoit 2P PeKT XUMUIECKOH peaKIiy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PeakuK. TOIUIMBO: yrob U METaH. 3arpsi3HEHUE BO3yXa,

yCHIICHHE TapHUKOBOTO 3(h(eKTa, pa3pyIIeHHe 030HOBOT'O CJIOS

2.3

2.4

2.5

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxkaeHue Bopopozia B MPHUPOJIE,
¢u3MUecCKre W XUMHYECKHE CBOWCTBA, TNPUMEHEHHE, CIOCOOBI TOTYYICHHUS.

Kuciaote! u comu
MoutsipHbIii 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM

®uznueckue CcBOMCTBA BOAbl. Boma kak pacTBopurtenb. PacTBopbl.
HacpllienHbple 1 HEHACBIIIEHHBIE PAacCTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 70Ji1 BellleCTBA B pacTBope. XHMHYECKUE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YeloBeka. Kpyroropor
BOJIbI B MpUpPOJIe. 3arpsi3HEHUWE MNPUPOJIHBIX BoA. OxpaHa U OYMCTKA

MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus Heopranmueckux coeauHeHuid. Oxcuapl. Kitaccudukanus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHbIE, KHCIOTHbIE, amMQOTepHbIe) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUUECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

OcHoBanusi. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHMi. [TonyueHne ocHOBaHU

Kucnorsl. Knaccugukanus xucinor. Homenkiarypa kucinor. ®dusnueckue u
XUMHUUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOcTM MeTamioB H.H. bekerosa.

[Tonyuenune kucior

2.9

Comu. Homenknartypa cosneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.

[Tonyuenue coisen




2.10

211

I'ereTmueckas CBA3b MCKIY KiIacCaMU HEOPTaHUYCCKUX COG,Z[I/IHGHI/II‘/'I

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHEe  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJMy4YeHHE, COOMpaHMe, paclio3HABAaHHE U M3Y4YECHUE
CBOMCTB KHCIOpOJa, HAOMIOeHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHHs] TopeHus (Tmoxkapa), 03HaKOMIICHHE C
o0Opa3liaMu OKCHJOB U OMNHCAHME WX CBOWCTB, IMOJIy4eHHUE, COOMpaHHE,
pacrio3HaBaHUE W HM3Y4Y€HUE CBOMCTB BOJIOpOJa (TOpeHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcugaom Menu(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHUATIOB),
HaOmo/leHue 00pa3IoB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJICUCTBHE BOJBI C MeTAlJIaMU (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEPHATIOB), OIpPENEICHUE pPaCTBOPOB
KUCIIOT U IIEJNOYeld C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHUWE W3MEHEHUS
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJoueld, H3ydeHHe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTallJIaMH, peakliiuii HeUTpaau3aluu, MoyYeHne HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJIHOTO MeTajyla JApPYrUM M3 pacTBOpa COJH, peIIeHue
9KCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMe «BakHeline Kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHue aToMOB. XUMHUYECcKas CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

ITepBpie TOMBITKH KIIACCU(PUKANNA XHUMHUYECKUX JJeMEeHTOB. l[loHsTne o
IPYIIax CXOJHBIX AJIEMEHTOB (ILEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

[Iepnoanueckuii 3axoH. [lepnoandeckas cucreMa XuMu4eckux snemeHToB J[.1.
Menpeneesa. Koporkonepuoanast " JUIMHHONIEPUOAHAS bopmbl
[Iepnoanueckoit cucreMbl xuMuueckux aiemeHToB JI.MI. Menneneesa.
ITepuoasl u rpynmel. PU3NYECKUII CMBICI THOPSAAKOBOTO HOMEpPA, HOMEPOB

IIEPHO/Ia U TPYIIIBI JIEMEHTA

3.3

Crtpoenue atomoB. CoctaB aTOMHbIX sifep. M3otombl. Dnexktponbl. CtpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB IICPBLIX 20 XMMHYECKHX DJIEMCHTOB




ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepUCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero nosuoxenuto B Ilepuoanueckon cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aToOMOB XHUMUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYEeCKHX CBOICTB MO TpyNIaM U MEPUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. .M. MenaeneeB — yu€Hblid U

rpak1aHuH

3.5

Xumuyeckass cBA3b. KoBaseHTHas (HOJSpHAss M HEMNOJSPHAsl) CBA3b.

SHCKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHusa. OKUCINTEIFHOBOCCTAHOBUTEIBLHEIC peaKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KITIACC

XVWMUYECKUN HKCIEPUMEHT: H3Y4YeHHE O0pa3lloB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LUHKA C PAacTBOPAMU KHUCJIOT U
1IeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIBHBIX pEaKLUil (TOpEHUE, peakliuy pa3ioKeHUs, COCTUHEHMS)

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BeniectBo 1 xumnueckas peakuus. [loBropenue

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMU4Ieckux 3yemeHToB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TEPBbIX TPEX MEPUOJOB, KM, KaldblUUs WU HUX
COCJMHEHHI B COOTBETCTBUM C TOJIOKEHHEM 3JIeMeHTOB B llepnonnueckoi

CUCTCMC U CTPOCHUECM UX ATOMOB

CrpoeHue BellecTBa: BHJAbl XHUMHUYECKOM CBS3U. THUMBI KpHUCTaNIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNIMYECKONW PEIIETKN
U BUJa XuMudeckoi cBs3u. Knaccudukanys 1 HOMEHKIATypa HEOPraHUYeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAIbHAs). XMMUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCOUHEHUH,
TEHETUYECKAs CBA3b HEOPraHMYECKHUX BEIIECTB

Knaccuukanus XuMUYECKUX peakMid 10 pa3IUuHbIM MpU3HaKaM (110 YUCITy U
COCTaBy YyYacCTBYIOUIMX B PEaKIWU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

U3MEHEHMIO CTEICHEH OKHCICHUS XUMHUUYECKHX 3JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYacTHUIO Karajnu3aropa). OK30- M OJHJIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHUYECKHE YpaBHEHHUS. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

14

1.5

[Tonatue 06 0OpaTHMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKIUHd U TIOJOXKCHHE

XUMHYECKOI'O paBHOBECHUA

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHUEM METOJA

3JIEKTPOHHOTO OajaHca

1.6

Teopust AJIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHNU3M JUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BHJIAMHU
XuUMHYecKol cBsi3u. Ctenenp auccorumanii. CHIIbHBIC U cIa0ble AIEKTPOJIUTHI.
Peakiiun nonHOTO OOMEHa. YCIIOBHUS MPOTEKAHMS PEAKIMH WOHHOTO O0OMEHa,
MOJIHBIE W COKpalI¢HHbIE WOHHBIE YypaBHEHMsI peakiuii. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIM B CBETE€ TIPEJACTABICHHH 00 JJICKTPOJIUTHUCCKOMN

JUCCoranuu. KauecTtBeHHbBIE PCaKMu Ha NOHBIL. Ilonstue o TUapOJIn3C coleit

1.7

XUMHUUECKUIl JKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSIMU KPHUCTAUTHYECKUX
PEmETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HEMETauloB (rpadura u
anmMasa), CIOXKHBIX BELIECTB (XJIOPHUAA HATPHsl); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTHM XHUMHUYECKOW pEaKIHH OT BO3ACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JAWUCCOLMAINM  KUCIOT, INeNio4ed M coieid (BO3MOXKHO — HCIIOJIb30BAaHHE
BUJICOMATEPHAIOB); IPOBEJACHHE OIBITOB, WUTIOCTPUPYIOIIUX [PU3HAKU
MPOTEKaHMS PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIJICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUIFOCTPUPYIOMIMX MPUMEPbl OKUCIHTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKlUi (TOpeHHE, PEaKIUH pPa3sIOKEHUs, COCTUHEHUS),
pacno3HaBaHWE HEOPTraHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIUi

Ha MOHBI; pCIICHUC OKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! 1 ux COCIUHCHU

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. Ctpoenue u Gu3NYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoielicTBME C MeTallylaMH, HEMeTalllaMH, IielodyamMu). XIIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleiicTBue



XJIOpa M XJIOPOBOJIOPO/Ia Ha OPraHM3M 4YelloBeKa. BaxHeline XJIOpHUIbl U UX

HaxO0X/ICHUE B MIPUPO/JIE

2.2

2.3

2.4

2.5

OOmas xapaktepuctuka s1eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTEPHbIE CTENeHN OKucieHuss. CTpoeHue U GpU3MUECKue CBOMCTBA
MPOCTHIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IpeACTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHEe U XUMHUYECKUE CBOICTBA
(obmme Kak MpeAcTaBUTENS Kiacca KHCIOT W crernuduueckne). XuMHUSCKHUe
peakiuu, JISKalMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJyueHHs] CepHOU
kucioTel. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs PEaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeiMHEHUI B mpupojae. XUMHUYIECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpelbl COCAMHEHUSIMH Cepbl (KHCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIlleHuUs

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHUE B MPUPOJIE,
dbusznueckrue U XUMHUecKue cBoiicTBa. KpyroBopot a3zora B nmpupojie. AMMHUaK,
ero (u3MYecKne W XUMHUYECKUE CBOMCTBA, MOdy4deHWe M mpumeHeHue. Conm
aMMOHHUA, UX (U3NYECKUEe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHBI aMMOHHS. A30THAasl KUCJIOTa, €€ MOJydYeHHeE,
¢dbu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KHCIIOT W crnenuduieckue). Mcnomp3oBaHWe HUTPATOB M COJICH aMMOHWS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arps3HEHHE OKpY Karolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOK/IM, 3arPsI3HEHUE BO3IyXa, ITOUBbI

1 BOJOEMOB)

®ocdop, ammorponHsie MoguduKanuu (hocdopa, GuU3NIECKHe U XUMUUECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKUE CBOMCTBa, moiydeHue. lcmonb3oBanue (ocdaroB B kauecTBe

MUHEpAJIbHBIX Y00peHuit

OOmast xapaktepuctuka s1aeMeHTOB |VA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
Moau(UKaIMK, PacHpoCTpaHEHHWE B MpUpOAE, (U3MUSCKHEe W XHUMUYECKHUEe
cBoiictBa. Axcop6musi. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepoa,
uX (U3MYeCKHe M XMMHYECKHE CBOICTBa, JACHCTBHE HA >KUBBIC OPTaHU3MBI,

IMMOJIYUYCHHUEC U IIPUMCHCHHC. DKOJIOTHYECKUE HpO6J’ICMI>I, CBsA3aHHBIC C OKCHIOM



2.6

yriepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KHUCIOTAa U €€ CONM, WX (PUINYCCKUE H XUMHYCCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6LITy, MCIUIHUHC, MPOMBIINUICHHOCTU U

CEIIbCKOM XO3SHCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX
yriiepona (MeTaH, 3TaH, STWIEH, aleTWUJICH, 3TaHOJd, TJIUIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BAKHBIX BEILECTBAX: KHUpax, OenIKax, YIJEeBOJaXx — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX UM HEOPTaHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero Qusnueckue U XUMUYECKHE CBOMCTBAa, IMOJyY€HUE U
npumenenue. CoenuHeHus: KpemMHHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucinote. CHIMKAThI, UX UCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIIUIEHHOCTH. BakHelre cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHUA CTPOUTCIBHBIX MATCPHUAJIOB B HOBCC,I[HGBHOI71 KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHE 00pa3l0OB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLHMW HA XJIOPHUA-
HMOHbl M HaOJIOJCHUE MPU3HAKOB HUX IPOTEKaHMs; OIBITHL, OTpa’KaroIIue
¢du3nvecKkne 1 XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COSAMHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIIOB); O3HAKOMJIEHHE C 00pa3naMu XJIOpUIOB
(raloreHUI0B); O3HAKOMIJICHHME C oOOpasmaMu cepbl U €€ COCAMHCHHUSMH
(BOBMOXXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Ipolecca
o0yrIMBaHUs caxapa MOJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3Yy4eHHE XMMMUYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, POBEJIEHUE
KayeCTBEHHOW peakuuud Ha Ccyiab(paT-uoH U HaOJIOJeHHe TIpu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAO0OpPEHUH; OIydeHUE, COOMpPaHe, paclioO3HABaHUE U
U3y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHME KauyeCTBEHHBIX pEaKIMi Ha HOH
aMMOHHMA U  (¢ocdar-uOH U U3y4YEHHE TNPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICHICTBHE KOHILIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJBIO (BO3MOXHO
UCIOJIb30BaHNUE BUJEOMATEPHUATIOB); HM3yUYE€HUE MOJENeH KPUCTAIUITMUECKUX
pemwéTok anmasza, Trpadura, (QyJUlepeHa; O3HAKOMIIEHHE C  IPOLIECCOM

azcopOLUU pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM



3.1

3.2

MPOTHBOTa3a; MOJIYYCHHE, COOMpaHHWe, PACMOo3HABaHWE W W3YYCHUE CBOWCTB
YIJCKUCIIOTO Tra3a; MPOBEACHHE KAadeCTBEHHBIX peakiMii Ha KapOOHAT- |
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB MX TPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKL[Heﬁ CUJIMKAaTHOU MNPOMBIINIJICHHOCTH; PCIICHUEC SKCICPUMCHTAJIBHBIX

3aaa4 110 TEMC «Baxkneinme HeMeTaJIbl U UX COCOUHECHUA»
Mertamnel 1 BX COCAUHECHUA

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU HMX
nonoxenuss B Ilepuonuueckon cucreMe XUMHYECKUX daeMeHToB JI.U.
MenaeneeBa u crpoeHust aToMmoB. CTpoeHne MeTauioB. MeTayuindeckas CBsI3b U
MEeTaJUIMuecKasi ~KpUCTaUTMYecKass pemérka. ODJIEeKTPOXUMHYECKUN s

HaHpH)KeHI/Iﬁ MCTaJIJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue croco0bl MOMyYeHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, AIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIUIEHHOCTH

3.3

3.4

3.5

lenouynsle Mertamibl: mosoxkeHue B llepumommyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HAaXOXIECHHUE B IIPUPOJIE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamiusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJlud. HpI/IMCHCHI/IG ImICJIOYHBIX MECTAJVIOB MW HX

COETUHEHUN

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJbLMH: MOJOXEHHE B
[Iepnonnueckoi cucreme XUMUYECKUX 3i1eMeHTOB [[.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxkJeHue B mnpupojae. dPusznyeckue M XUMHUYECKHE CBOWMCTBA
MarHus W Kauplus. Baxuelmme coequHEHUs: Kaiublus (OKCHJ, TUIPOKCHI,

comu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AmoMuHuI: monoxkeHue B Ilepuoauueckoil cucreMe XMMHYECKMX 3JEMEHTOB
JI.1. MenneneeBa;, cTpoeHUE aroma; HaxoXAcHHWE B npupone. duznueckue u
XMMHUYECKHE CBOMCTBA AIOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMUHU A

3.6

3.7

Keneszo: nonoxenne B [lepuonnueckoi cucremMe XuMuyeckux 3neMenton J[. 1.
MenzeneeBa; CTpoeHHWE aroMma; HaxoxaeHue B mpupoae. Dusnueckue u
XUMUYECKUE CBOMCTBa jkene3a. Okcuubl, Tuapokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBoiCTBa U OTyUeHUE

XUMHYECKUHN OKCIICPUMCHT: O3HAKOMJICHHUC C O6p33].IaMI/I MCTaIJIOB U CIIJIaBOB,

X (U3MYECKUMU CBOMCTBAMHU; H3YUYEHHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB



4.1

(BO3MOXHO HCIIOIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIECAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpouecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIMil HAa HOHBI
(Maraus, Kanblus, amromunus, uHka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAIIMBAHMS TJIAMEHU MOHAMU HATpPHS,
Kauss W Kajublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOMCTB THIPOKCHIA AITIOMHHHS M THUAPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeline MeTaibl 1
WX COCTMHEHUS»

XUMUS U OKpy’Karolas cpeaa

HoBsie MaTepuansl U TexHoNoruu. BemecTBa M MarepHalibl B MOBCETHEBHOM
KHU3HU YelloBeKa. XUMUsS U 3710poBbe. be3onacHoe MCNoab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObiTy. IlepBas momoms mpu XUMHUECKHUX OXKOTax M

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxkaromiei cpeasl [T/IK. Pons Xxumum B pereHun 3KOJIOTHYECKUX MPOOIIEM.
[IpuponHble UCTOYHHKH YTJICBOAOPOIOB (Yroiib, HPUPOIHBIN Ta3, HeTb),
MPOIYKTHI UX MEPepabOTKU, UX POIIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUH IKCIIEPHUMEHT: M3y4YeHHE 00pa3lloB MAaTEPUATIOB (CTEKJIO, CIIJIaBbI

MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)




MMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS1 OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJabTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

[Ipencrasnenue:

0 TI03HABAaEMOCTH SIBICHHUU npupoapl, ITOHHUMAaHHUEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayYKH Kak obnactu COBPCMCHHOT'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.I€I71 KYJIbTYpbl H HpaKTHHGCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOIO O6HI€CTBa;

IMOHNMAaHUC MECTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

O HAaYYHBIX METOHAaX ITO3HAHUS, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHNYCCKUX peaKuHﬁ; YMCHHC HCIIOJIB30BATH MOJICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccrHoHaTbHOI AEATETLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHUYECKOH HayKH, YTO IIO3BOJHUT OOYYalOIIMMCS paccMaTpHBaTh
XHMHIO Kak cepy cBoelt Oyaymiel npodeccnoHaIbHON e TeIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQMIBHOTO TpenMera

P TIEPEXO0/I€ HA YPOBEHB CPEITHEr0 00IIero 00pa30BaHMs

2.1

Bnanenne cucreModl XMMMYECKUX 3HAaHUM M YMEHHE IPUMEHSATH

CUCTCMY XUMHUUCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

BOXHEHIIINE XUMHUYCCKUE TIOHATHS: XUMHYECKHUW SJIEMEHT, aTOM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peakuus, peakluu COCIWHEHUs, pEeaKUUUd PA3JIoKEHUs, pPEaKIUI
3aMeIleHus, peaKkuu OOMeHa, TeIUIOBOW 3(PQEeKT peakiuu, dK30- U
SHAOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
AJIEMEHTa B COCMHEHHMH, MAacCOBas IOJISI M TIPOIICHTHAs KOHIIEHTPAIIUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIIO aTOMa, AaTOMHAs



2.2

2.3

opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMMYECKAs CBSI3b, JIEKTPOOTPHULIATEIIBLHOCTD, TIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTa/LIM4ecKass peleérka (aToMHas, MOHHAs, MeTauInJyecKasi,
MOJIEKYJIIpHas), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HEDJIEKTPOJIHUT,
ANEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIEHHME, DIJIEKTPOJIM3,
XMMHUYECKOE paBHOBecHE, OOpaTHMble M HEoOpaTUMblEe pEaKIHH,
CKOPOCTb XMMHU4YECKOW peakumu, kartanusarop, IIJIK, xopposus
METAJUIOB, CILIABbI

OCHOBOIIOJIATalOIME 3aKOHbl XMMMH: 3aKOH COXPAaHEHHUs MacChl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XHUMHH: ATOMHO-MOJICKYJIIpHAasA TCOpPH, TCOPUA

3JI€KTpOJII/ITI/I‘-IeCKOI>'I Juccomuanumn

Bnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

yYMEHHE NPaBUIBHO UCIIOIb30BATh U3yUCHHbIE BEIIECTBA U MaTepUAIIbI
(B TOM 4HCIe MHHEpaJIbHBIE YAOOpPEHHS, METaulbl W CIUIABHI,
HOPOAYKThl NEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrasi, mpupoaHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U IOHUMAHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4ejoBeKa; yMEHHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKUX IPOILIECCOB HAa OPraHM3M 4YeJIOBEKa U OKPYXKAIOLIYIO

MNPpUPOAHYIO CPEAY

3.2

3.3

3.4

YMCHUEC HHTCIPUPOBATD XMMUUCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y‘le6HLIX npeaAMETOB

HaJIM4YHC OIIbITa pa6OTLI C pa3jIMYHbIMU HUCTOYHUKAMU PIH(I)OpMElI.[HH
10 XHUMHUH (Haquas[ W HAY4YHO-NIOIIYJIApHaA JIUTEparypa, CJIO0BapH,
CIIpaBOYHHKH, I/IHTepHeT'pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(1)OpMaI_II/IIO O BC€IICCTBAX, HX
MMPEBPALICHUAX )51 MMPaKTUYICCKOM IMPUMCHCHUU n YMCHUEC
HCIIOIL30BaTh €€ s peHiCHus y‘Ie6HO-HO3HaBaTeJ'IBHBIX 3aaa4
Bnagenue ocHoBaMH MOHSITHHMHOIO arIapara UM CHMBOJHUYCCKOI'O

SA3bIKa XUMHH JJIs1 COCTABJICHUSA (1)0pMy.]'I HCOpPTraHNYCCKUX BCHICCTB,



YpaBHEHUN  XMMHUYECKHMX  pEakIMi; OCHOBAMHM  XHMHYECKOU

HoMeHkatypsl (IUPAC u TpuBHabHOi)

YMeHue oOBSACHATH CBsI3b MOJOXKEHUS djeMeHTa B llepmomudeckoit

CUCTCMC C YHCIOBBIMH XApPAKTCPUCTUKAMHU CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YuciIo
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAITBIIHS
IlpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpUOAAX M TIJIABHBIX
MOJATPYIIax) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuupoBarth:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOpraHMYeCKre BellecTBa
7.3 XUMUYECKHUE PEAKITH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsl
' HOHA
8.9 BUJl XMUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPax BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTEh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHUYECKUE CBOMCTBA:
MPOCTHIX BEHIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamui, MarHuii,
KaJIBIIM, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOjAa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI U THUAPOKCHUIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l1), uunka, xeneza (Il u
' I11), oxcuast yraepoaa (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cept (IV u VI), cepuucras, cepnHas, a3oTucras, a3oTHasi,
dbocdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBATh W  XapaKTepU30BaTh CBOMCTBA  BEIICCTB B



3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpaICHHUM B Pa3JIMYHbIX YCIOBHUIX

YMeHure cocTaBIsATh MOJICKYJIAPHBIC U NOHHBLIC YPABHCHU S peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX ~XMUMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKIAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BbIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCUTEIIEHYI0 MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XUMHUYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOTYyKTOB PEaKuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOro  TMO3HaHUS (HaOIromeHue,
121 U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE) ITPU U3yUICHUH BEIIECCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHe cGhOopMyIupoBarh mpodiieMy U
MPEIUIOKUTH IyTH €€ PeIICHUS
192 Oe3ormacHO pabOThl ¢ XWMHWYECKUMH BEIIESCTBAMHU, XHUMHYCCKON
' MOCYZ0N U 1abopaTOPHBIM 000pyAOBaHUEM
npaBHJIaMy O€30MaCHOTO OOPAIEHUS C BEIIeCTBAMU, UCTIOIb3YEMbIMU
B TIOBCEHEBHOW JKM3HH, TIPABUIIAMU TTOBEJICHUS B LIEISIX COSpPeKECHUS
123 3I0pPOBbSI U OKpY’KalOIlel MPHUPOAHON Cpeapl; TMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI OMPEACIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAILIEHUS UX BPEAHOTO
BO3JEHCTBUS
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYLIECTBIICHUS
CIIETYFOIIMX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U ONMUCaHNe (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/IBI/I‘-ICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMU, OIIBITHI,




13.2

13.3

13.4

WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUS XUMHUECKUX peaknui
U3y4YeHHE CIIOCOOOB pa3fieNieHus: cMeceit

MMOJIYYCHUC KHUCIIOPOAda MW H3YUCHHUC CTo CBOﬁCTB; IMOJIY4YCHHUC
BOOOpPOJa U M3YUYCHUC CTO CBOfICTB; MOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YYCHHUEC €TO CBOﬁCTB; IIOJIYUCHHEC aMMHAaKa U N3Y4YCHUE €TI0 CBOMCTB

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOIO BEILIECTBA

135

MIPUMEHEHUE WHMKATOPOB (;makmyca, METHIIOPAaHkKa u
dbeHondTanenHa) s ONPEACIICHUS XapakKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIejo4ei

13.6

13.7

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aMMOJICHCTBHUS KHUCIOT C METaJUIaMU,
OKCUZAMM  METAJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJIHOIO METajula JpPYyrMM W3  pacTBOpa  COJM;
ucclie[oBaHre aM(OTEPHBIX CBOWCTB THUAPOKCUAOB ATIOMUHUS U

[IUHKA

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COCI[I/IHCHI/IP'I)); ((3J'I€KTpOJ'H/ITI/I‘ICCKa$I
JUCCOL AT, «Baxnelmme HeMmeTalulbl MU HX COCAUHCHUA),

«BakHelme MeTajuIbl U UX COSIUHEHUS))

13.8

14

141

XUMHYECKHE IKCIIEPUMEHTHI, WUTIOCTPUPYIOLTHE IPU3HAKU
MPOTEKAHUs peaklUuii MOHHOrO0 OOMEHA; KaYeCTBCHHBIC PEAaKIMU Ha
MPHUCYTCTBYIOIME B BOJHBIX PACTBOPAX HMOHBI: XJOPUA-, OPOMUJ-,
wonua-, cyibdar-, Qocdar-, KapOboHAT-, CHUIUKAT-aHHOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbII¥s, aJTFOMHHHUSI,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
YMenue:

NpEaACTaBIATE PE3YyJbTaTbl OKCIICPUMCHTA B q)opMe BBIBOJIOB,
J0Ka3aTcJIbCTB, I‘pa(bI/IKOB u Ta6J'II/II_I U BBIFBJSTH SMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAJILHO Ha6JHOI[aCMI>IMI/I XUMHUYCCKUMHU
SABJICHUSAMH U IIPpOLECCaMU, NPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUPE,

O0OBSCHATH MIPUUUHBI MHOTOOOpa3Hsl BEIIECTB



IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JOK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJ'IBHbIe XUMHNYCCKUC ITOHATHUA

11

1.2

YucTele BemecTBa U cMecu. CriocoObl pasziesieHus: cMecei

ATOMEI H MOJICKYJIBI. Xumuyeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIUICCTBA.

1.3

14

1.5

Xumnueckas popmyia. BalreHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTeneHb

OKUCJICHUS

3aKkOoH TOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHTENbHAs AaTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 10J11 XMMMUYECKOTO 3JIeMEHTa
B COCIMHEHUU

KomnyectBo BemecTtBa. Moabs. MomsipHass mMacca. MoJspHBIA 00BbEM Tra3oB.

BzanmMocss3p KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckre U XUMHUYECKHE SIBICHUS. XUMHYecKas peakuusa u ec IMPpU3HAKH.

3aKOH COXpaHEHMsI MAacChl BEILIECTB. XMMHUECKHUE YPaBHEHUS

2.1

2.2

2.3

[lepnognueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKHX JJIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

ITepuoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKUX 1eMeHTOB J[.1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUA CMBICI TIOPAIKOBOIO HOMEpA,

HOMCPOB II€pUOJa U I'pYyHIIbI 3JICMCHTA

Crpoenune aromoB. CocTtaB aToMHBIX sijep. M3oromsl. DnektpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHUX DJIEMEHTOB

ITepuoauueckoii cucremsl .. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kalus, Kajablugd (paguyca aTOMOB, OJIEKTPOOTPHUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) W WX COCAUHEHUH B
COOTBETCTBUU C TIOJIOKEHHEM »JyieMeHTOoB B Ilepuoamdeckoil cucreme

CTPOCHUEM UX ATOMOB

Crtpoenue BemecTna

3.1

Xumudeckass cBsi3b. KoBaneHTHast (MOJsipHAsT W HEMOJSIpPHAs)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas cBSI3b



3.2

Tunbl KpUCTAIMYECKUX PpEMETOK (aToOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XHMHYECKOH CBSI3U

Baxwneimue npeaACTaBUTCIIM HCOPIraHUYCCKUX BCHICCTB. Hemerammer u ux

COCOAMHCHUS. MeTtamisl 1 uxX COCAUHCHUA

4.1

Knaccupukanuss w HOMEHKJIATypa HEOPraHMYECKUX COCIUHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HEeCcoJeo0pa3yoIne; OCHOBAaHUHM (IIEMOYM W HEPACTBOPHMBIE OCHOBAHWS);
KACIOT  (KHCIOpPOJCOAepKaMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

4.3

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XMUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-METAIJIOB: JIUTHS,
HaTpusl, Kajaus, MarHusl U KajblMs, AJIFOMUHMS, Keje3a. IIEKTPOXUMHUYECKUN

PAI HAIIPSIKEHUN METaJIOB

4.4

4.5

4.6

Ou3nuecKkue ¥ XMMHUYECKHE CBOIMCTBAa BOJOPOIHBIX COCIWHEHHH HEMETaJUIOB:
XJIOPOBOAOPOAA, CEPOBOAOPOIA, AMMHUAKA

dusnuecKkue W XMMUYECKHE CBOWMCTBA OKCHAOB HeMeTamwioB: cepel (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ionyuenue
OKCH/JIOB HEMETAJUIOB

Xumnueckue cpoiictBa okcuaoB: MeTtawioB IA-IIIA rpymn, munka, mequ(ll) u

xene3a(ll, 1). TTonydenne oKCHIOB METAILIIOB

4.7

XVWMHUYECKUE CBOWCTBA OCHOBAHHWH M aM(pOTEPHBIX THMAPOKCUIOB (Ha TpUMEpe
THJIDOKCHIOB  alIOMUHMS, JKene3a, IuHKa). [lomyuyeHue ocHOBaHuU U

aM(OTEPHBIX TUAPOKCH]IOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOM, (hochopHO, KPeMHHEBOH, yronbHOU. OcoObie
XMMHWYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tonyuenune kucior

4.9

OO61mure xuMHUYecKre cBoicTBa cpenHux coneil. [lonyuenune coneit

4.10

411

[Monyuenune, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, aMMHAaKa,
YIIIEKKCIIOrO Ta3a B J1abopaTopuun
[TonyyeHne amMmmHaka, CEpHOH M a30THOM KHUCIOT B MPOMBINUICHHOCTH. OOmIme

CIOCOOBI MOTYYECHUS] METAJIJIOB
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5.1

5.2

I'ereTmueckas CBA3b MCKIY KiIacCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ
Xumudaeckue peaKnuu

Knaccugukaius XUMHUECKUX PEaKIUi 10 pa3IMYHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIUX B pEAKIUU BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, o

W3MEHEHHIO CTEIICHEH OKHCIICHUS XUMUUECKHX DJIEMECHTOB

TennoBoii 23 PEeKT XUMHUECKONW PeakIuy, TEPMOXUMHUUYECKUE YPaBHEHHUS. DK30-

Y DHAOTEPMUYECKHUE peakiuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipomecchl ~ OKHCIEHMST W BOCCTAaHOBJICHHs.  OJIGKTPOHHBIM  OayiaHc

OKHCIIUTEILHOBOCCTAHOBUTEIILHOM pCaKknuuun

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. BHGKTI)OJ'II/ITH u

HEBJICKTPOJIUTHI. CunbHbIC U cl1a0ble SJICKTPOJINTHI. Crernenb JUCCoranmn

5.5

6.1

6.2

6.3

Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKaHUs pPeaklUii MOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHBIE HOHHBIE YPABHEHUSI PEaKIuil
XUMHUS U OKpYyXKaromias cpesia

BemectBa m Marepuaibl B IIOBCEIHEBHOM JXW3HM uYeloBeKa. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakUuuil B jadopatopuu u OBITY.

HepBaﬂ moMomb IIpUu XUMHUYCCKUX OXKOT'aX U OTPABJICHUAX

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenbuast nmomyctumas konuentpamus BemectB (IIJJK). Pomp xumuu B
PEUICHHH JKOJIOTHYECKUX MpobieM. YCHICHHE TapHUKOBOro 3¢¢eKra,

pa3pymieHue 030HOBOI'O CJI0s

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METaJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPATIOMUHHIA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH MX coeAuHEHHUH. [ToHsITHE 0 KOppO3UK METANIIOB, OCHOBHBIE

CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

6.5

[IpupoaHble MCTOYHUKK YITIEBOAOPOAOB (Yroib, HPUPOJIHBIM Ta3, HEPTH),
IPOAYKTHI UX NIepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEJMHEHUSX
yriepona (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TIIUIEPUH, YKCYCHasl KHUCIIOTA).
[TonsiTne 0 GHOMOTMYECKU BaKHBIX BEIIECTBAX: JKHpax, OesKax, yriaeBojax — U ux

POJIA B JKU3HU YCTIOBCKA



7.1
7.2
7.3

PacuéTrr:
o ¢popMysaM XUMHYECKUX COSTMHEHUIN
Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

10 XUMHUYCCKUM YpaBHCHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






