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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPENnoaBaHusl yaeOHOTO npeameTa « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xxumuu Oa€T MPEACTABICHHE O LENAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTENbHOE IPEAMETHOE COJIEpKaHHUeE,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYCHHUS] XHUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH IMpeAMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAHUN K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMHUPOBAHMUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHU MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIILCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAayYHBIM 3HaHHSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTraHUYECKOM XUMHUU U HEKOTOPBIX OTJEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa cojiepskaHus MPOTPaMMbI MO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSTUI O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHIATUN O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MTOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBSI3H;

— TpelcTaBleHUA 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YpPOBHSI K JIPyrOMY, BBITIONHSSA (PYHKIHUM OOBSCHEHUS U TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHON NPHUPOAbI, IEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUU MNPOUCXOAUT C MPUBJICUECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alomuid MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaXHEUINUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYIIHBIX 00OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PAa3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATUIO PELICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B ULEIIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOTHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIUTAHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HAMpaBICHHOCTH AAbHEHIIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUS XHMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€JNOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcCHUTENbHAST MOJICKYJISIpHAsi Macca. MaccoBasi 10J11 XUMHUECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XUMUUECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIHi (COeqMHEHMS, Pa3JIOKEHUS, 3aMEIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiIaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
¢bu3nYeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOM) sIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE Kele3a ¢ pactBopoM coiu mean (1),
U3Y4YEHHUE CIOCOOOB PAa3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoOBaHUE,
BBITIApYBAaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaAONIOJICHUE W  ONHCaHUE  Pe3yJbTaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHellline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 37I€MEHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B Tpupoje, (HU3MUECKUE M XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPOaa.

TernoBoit »hdEKT XMMHUYECKOW pPEakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIe ¥ HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUpPOJI€ U B JKU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conei.

['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEECIICHUE CONCPKaHUS KUCIOpPOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM U YCIIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJIbI C METAIIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpUAJIOB),
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WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menud (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHUYEeCKHX
COECIMHEHUI.

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
IIepronnueckoii cucrembl xumuueckux 3yemMeHToB [[. . Menneneesa. [lepuoasr
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
rpa)XJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIsipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

M3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PAaCTBOPAMHM KHUCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKUUN
(ropenue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TepPUOIUIHOCTh, HAOJIOICHUE,
HKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE CKOMAeMbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHYecKasi peaKkIus

[Tepuonnueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs © HUX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHure BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

8



OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYECKOH cBsi3U. CTeneHp aquccounanuy. CUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakini Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEd W  COJIeU
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKAHMs]  peakluuid  HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peaklnu pa3yIoKEHHs, COETUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBKO KAYECTBEHHBIX pEAaKUMA HAa HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METalaM{, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaKHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHusi. CTpoeHue M (pu3myecKkue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puieckne). XHWMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMy4YeHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHNE OKPYKAIOUIEH Cpeibl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHBIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOAE, (U3UUYECKUE U XHUMHYECKHE
cBorictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yraepoaa (IV), rumoresa ria00albHOrO TOTEIVICHUS KIUMaTa, MapHUKOBBIMA
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJlyueHue u mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, O€NKax, yriieBoJax — U X
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BakHelilline cTpouTenbHble MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiaMmu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdart-
WOH W HaOJIOJeHWEe TNpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAMHEHHM (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMMakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
WX IPOTEKAHHUSI, B3AMMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOUM KUCIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), M3y4CHUE MOJIeIen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOLIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M M3yYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJJIMYECKasi ~ KpPUCTA/UIMYECKass  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0Iue
crocoObl TosydeHust MeTauioB. [loHATHE O KOppo3uM METAIOB, OCHOBHBIE
criocoObl 3anuThl WX OT Koppo3uu. CrmjaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHntoB /. 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1
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TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHune WIEeNOYHBIX METAUIOB U MX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MarHuid W KajJdbLIMH: TOJIOXKEHHE B
[Tepuomuueckon cucreme xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKue 1 XUMAYECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTrocTh BOJIBI M1 CLTOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUEe B mnpuponec. Duznmyeckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, Tuipokcu bl U conu xxenesa (II) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METAJIOB W CIUIABOB, HUX (HU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WMOHBI: MarHus, KaJablWs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xeneza (I1II), meau (1I), HaOarOAEHME M OMUCAHUE MPOLECCOB OKPALIMBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJIJIbl U UX COCIMHCHUS.

XHUMHUA ¥ OKpPY:KaoUIas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIBb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeiabl (MpeaeiabHas J0myCcTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Pons xumMuu B pemieHun 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEPHBIS
MaTepHuabl).

Mexcnpeomemmoie ceasu
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Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPH HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
M0JIE3HBIE UCKOIAeMblI€, TOTUIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH u
BOCHUTATEJILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMU, TPHUHSATHIMU B
oOIIecCTBE TMpaBWJIaMW W HOPMaMH IIOBEICHUS M CIOCOOCTBYIOT MpOIleccaM
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W JAPYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUIH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATYPON, JTOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, MPOEKTHOM U  HMCCIEI0BaTEIbCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil U TpyJia pa3iMyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEIMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBLHOU CpEIE;

6) PK0JIOrHYeCcKOro BOCIIMTaHHUS

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUEeCKOMY M TICMXUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTeHl UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIHSAIOT 3HAYUMBIE JUIsS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIlecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHbIC y4eOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NPU OCBOCHHUH
3HAHWI: PAcCKphIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHSIMHU), KCIOIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (JAaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTIU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiu — MpU PEIICHUH y4eOHO-MTO3HABATENbHbBIX 33j/1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKU W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd W MPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, MOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHUE NPUMEHATH Pa3Iu4Hble METOABI M 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIIA, TPUOOPETEHHUE OMbITA B
00JacTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

YMEHUS  NPEJICTaBIATH  IOJYYECHHBIC  pe3ysibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITEJIbHO OMNPENEHATh UENH JEATeIbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIbBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUW NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaraeMbl€ B YCIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
coJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, crnenupuiecKkue s MpeAMETHOW obmactn «XHUMHS», BUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonIy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUUATEIBHOCTh, CTENEHD
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHHUs, peaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KATUOH, aHUOH, PacTBOP, MAccoBasl JOJIs BEIIECTBA
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaM, BHJ XHUMHYSCKOM CBsI3M (KOBaJieHTHAass M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona J[I. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u
OOJNBIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diaemeHToB [J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIICCTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMMMCAHNE MPUMEPAMU MOJICKYJISPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TMIPOTCKAHUS XUMHUYECKUX TIPEBpAIIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISSPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alrIo, KJIACCU(PHUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BCIIECTB M XHWMHYECKHX PpEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIe0OBaTh  NpaBWIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCYI0N U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOAOpOAa M KHUCJIOPOJa), MPHUTOTOBJICHHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonity oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYeCKasi CBsI3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIpHBI ~ 00BEM,  PAcCTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHE, OOpaTuMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
aIIIOTpONus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeAeiabHO IOMyCcTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHA MPU ONKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUS (OpMyT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOrTO COCTaBa, MPUHAJIECKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHUMAaHUE: OIUCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobouyHas
noarpynmna (b-rpymnma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneiieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MaJiblX TMEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, TIO0 TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIECTB, MOJITBEPKIAs ONHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJIATh YPAaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JITMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaaHca dTUX PEaKITHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNH;

cOoONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7ab0paTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYEHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

NPOBOJUTh  PEaKIMM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICTUTEIBHON JIEATeIbHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

Ne

HaumenoBanue pa3aesioB u

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

DJIeKTpoHHbIe (LM (ppoBbIE)

n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
XumMusa — BaxkHas 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds0o.ru/YNVIX660G
MIPAKTUIECKON JCSITEILHOCTH
yeJI0BeEKa
BemrecTBa 1 XUMU4ECKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO0
peakuuu
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. IToustue
2.1 yx poa 6 https://m.edsoo.ru/D5SBORTY30
00 okcraax
Bonopon. Ilonsarue o
2.2 8 1 https://m.eds00.1u/5D61JZ6PS
KHACJIOTaX U COJAX
Boxa. Pactsopsl. [Tousarue 00
2.3 g p 5 1 1 https://m.edsoo.ru/M1315KIBM
OCHOBAHUSIX
OCHOBHBIE KJIACCHI
24 . 11 1 1 https://m.edsoo0.ru/OT5SASMOWT
HEOPTaHWYECKUX COCTUHEHHIMA
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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3.1

3.2

[Tepuonuueckuii 3aKOH U
[Tepnoanueckas cucrema
XAUMHYECKUX djeMeHToB /I, M.
MenneneeBa. CtpoeHue
aToma

XuMuyeckas CBI3b.
OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKITUU

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

15

68

https://m.edsoo.ru/TCBIBVWFEFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69
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9 KUIIACC

KonuyecTBo yacos
HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTsbI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yriryOneHne 3HaHUN
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEeKTPOIUTUYECKAS JUCCOLUALIMS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODURS0VV
XHUMUYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszueny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIUHEHUS
OO61as xapakTeprUCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, hochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEJIMHEHUS
OO61as xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COECAMHEHUS
Wroro no pazneny 25
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Pazgen 3. MeTa/iIbI M BX COeIUHEHU ST

3.1 OO1ue cBoiicTBAa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJS
3.2 Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznea 4. Xumus 1 OKpysKaomas cpeaa
BemectBa u Mmarepuansl B )KU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJIOBEKa
Htoro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HMara DJIeKTpOHHbIe N} pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
IIpenmer xumuu. Ponb xumuu B
1 JKU3HM YesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEILECTBA
[TonsaTue o MeTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[TpakTuueckas paborta Ne 1
«[IpaBuna paboTsl B 1abopato
3 PaBiiap patopi 1 https://m.edsoo.ru/LSEW4353D
U Ipu€MBI 0OpalleHus ¢
1ab0paTOPHBIM 000PYTOBAHUEM)
YucThle BEIIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW8
CrniocoOsI pa3aenenHus cMmecei
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
[IpocThle U cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 https://m.edsoo.ru/1MOBJ3QZ5
10 3aK0OH OCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6
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11

BellecTB. XuMuyeckas popmyiia.
BanentHocts aTOMOB
XUMHYECKHUX 3JIEMEHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

13

14

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuecTso BemecTBa. Moub.
Momnspnas macca

PuznyecKkue 1 XUMUYECKHUE
ABJIeHUsA. XMMHUYECKasl peaKius

https://m.edsoo.ru/GHV58QMVE

https://m.edso00.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

16

17

[Ipu3Haky u ycioBus NPOTEKAHUS
XUMUYECKHUX PeaKLni

3akoH COXPAaHCHUS MACChI
BEIIECTB. XUMHUYECKHUE YpaBHCHUA
Brrunciaenus KOJIM4YE€CTBA, MaCChl

BCIIECTBA 11O YPAaBHCHUAM
XUMHUYCCKHUX peaKLII/Ifl

https://m.edsoo.ru/N6DVNIKQS5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTnHeHNs,
pa3IoXKEeHUs, 3aMeIlIeHUS,
oOMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHuKIoneaucT. O000mEeHe
CHCTeMATH3aIMsI 3HAHUH 110 TEME
"BerecTBa 1 XMMHYECKHE
peakuun"

https://m.edsoo.ru/PIWARH3AB
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20

21

Kontponbnas padora Nel mo teme
«BemecTBa u XUMHYECKHE
peaKIum»

Bo3ayx — cmech razos. Cocras

BO3ayXa. KHCJ’IOpO,Z[ — JJICMCHT U
IIPOCTOC BECUIECCTBO. O30H

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN1P

22

Ou3nuecKre 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (pEeaKUU
oKucIieHus, ropeaue). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl mosTy4eHus KUCaopoaa
B J1abopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpOJa

https://m.edsoo.ru/VIWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXMMHYECKOM ypaBHEHUH,
9K30- U SHIOTEPMHUECKUX
peakuusax

https://m.edsoo.ru/PNMKJZHKX

25

26

27

TonnuBo (He(dTh, yroiab U METaH).
3arpsi3HEHUE BO3TyXa, CITIOCOOBI
€r0 MpeIoTBpaIICHUS
[IpaxTuueckas padora Ne 3 o
teme «[lonmydenue u cobupanue
KHCIIOpO/1a, U3yUEHUE €T
CBOMCTB»

Bonopon — anemeHT u npocroe
BelecTso. Haxoxxnenue B

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB
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npupoje

28

dusuyeckue U XUMUYECKUC
cBoMcTBa Bogopoza. [Ilpumenenue
BOJIOpPOJA

https://m.edsoo.ru/0SZ28459R

29

30

ITousTHe 0 KUCIIOTaX U COJISX

CriocoOb!I moTydeHust BOJOPO/Ia B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckast padora Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPO/1a, U3YYECHHUE E€TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MomnsipHslii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0bEMa, KoJIMUeCcTBA
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMM HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue U XUMUYECKUE
CBOMCTBA BOJIbI

https://m.eds0o0.ru/M3KSO10QDQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

Cocras ocuoBanuii. Ilonsitue 00
VHJHAKATOpax

Boga kak pactBopuTens.
HackrliieHHbIe ¥ HEHACHIILIEHHBIE

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4
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PaCTBOPBLI. MaccoBas JOJIA
BCIIECTBA B paCTBOPEC

[IpaxTuyeckas padora Ne 5 o
teme «IIpuroroBiieHHE paCTBOPOB

38 . . . . https://m.edsoo.ru/WXUKPAUOA
C onpeeaéHHON MacCOBOM JT0JICH
PacTBOPEHHOTO BEIIIECTBAY
KonTponbHas padora Ne2 1o teme

39 P P https://m.edsoo.ru/JIM7935DRY
«Kucnopoa. Bogopoxn. Bona»
OKCHIBI: COCTaB, KlacCU(pUKaIs

40 g ’ (ucaruis, https://m.edsoo.ru/STESIINAY
HOMEHKJIaTypa
[TomryueHnue u XuMHUYeCKue

41 CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX https://m.eds00.ru/8TAZ9YWS?2
1 aM()OTEPHBIX OKCHUIOB
OcHOBaHUS: COCTAB,

42 https://m.edsoo.ru/SU397HUS5C
KJIacCU(UKalus, HOMEHKJIaTypa
[TonmyyeHne U XUMUYECKHE

43 qu . https://m.edsoo.ru/GD9A28ROE
CBOIiCTBA OCHOBaHMI
Kucnotsl: cocras,

44 https://m.edsoo.ru/Q6U4WEBK7
KIlaccu(UKaIis, HOMEHKIaTypa
IlonyueHune u XUMUUECKHIE

45 i https://m.eds00.ru/Z2GCRN45W
CBOICTBA KUCJIOT
Conu (cpenHue): HOMEHKIIATYpA,

46 CIOCOOBI OTYyYEHUS, XUMUYECKHE https://m.edsoo.ru/JSNUIMOTJ
CBOMCTBaA
[IpaxkTuueckas padora Ne 6.

47 Peienne skciepuMeEHTAIBHBIX https://m.edsoo.ru/58D13JEF7V

3aaa4 110 TEME «OCHOBHEBIE

31




KJIACChl HEOPTaHMYECKUX
COEIUHEHUI)

48

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011IcHNE U CHCTEMATHU3AIIHS
3Hanui mo teMme "OCHOBHBIE
KJIACChI HEOPTAHUYECKUX
coequHeHui"

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KonTtponsHast padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHECHUI"

[lepBble MOMBITKH
KJIaCCU(PUKAIIUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX PJIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHX 3eMeHToB JI. H.
Menpeneena

[lepuonpl, rpymel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

55

56

Crtpoenne atomoB. CocTaB
aTOMHBIX siaep. M30Tombl

CrpoeHnue 3I1eKTPOHHBIX
000JI04Y€K aTOMOB 2JIEMEHTOB
[Tepuoanueckoit cucremsl /. U.
Menpeneena

XapakTepucTUKa XMMHUYECKOT O

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE&B2

https://m.edsoo.ru/YIP0O4OMDX
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3JIEMEHTA 110 €r0 MOJI0KEHHUIO B
ITepuoanueckoii cucreme /1. U.
Meunpeneena

3nauenue [lepuonnyeckoro
3aKOHa JUIs Pa3BUTHS HAYKU U

57 https://m.edsoo.ru/SZD8XEQOP
npaktuku. J[. 1. MenaeneeB —
YUEHBIH, IeAaror u rpakJIaHuH
O0001IEHNE U CUCTEMATHA3AIMS

58 3HaHu# 1o teme "CtpoeHue https://m.edsoo.ru/ZCQTRPO8Y
aToma. XuMuueckas CBI3b"
KonTtponsHast padora Ne4 o reme

59 «CTtpoenue aroma. XuMU4IeCKast https://m.edsoo.ru/FTIZFOOWF
CBSI3bY
DIIEKTPOOTPULIATETLHOCTh ATOMOB

60 https://m.edsoo.ru/HZA110EDS
XUMHUYECKHUX DIJIEMEHTOB

61 HMonnag xumMmndeckas cBsI3b https://m.edsoo.ru/3SY1RJKVI
KoBasienTHas nonsipHas

62 https://m.edsoo.ru/EOL3MT2AE
XHUMHUYECKAS CBSI3b
KoBanenTHas HenomnsipHas

63 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKas CBSI3b

64 CrerneHp OKUCIICHUSI https://m.edsoo.ru/RA6CVXM66
OKHUCITUTENBHO-

65 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTEJIBHBIC PEAKITUN

66 OKHUCIIUTENN U BOCCTAHOBUTEHU https://m.edsoo.ru/QPS46Z5PU
O00011eHre U CUCTEMATU3 AL

67 3HAHUHU 110 TEME «XUMHUYeCKas https://m.edsoo.ru/4RH7M35NF

CcBs13b. OKUCIATENBHO-
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‘ BOCCTAHOBUTECIIBHBIC PEAKITUN»

68 O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUM 3a Kypc 8 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edsoo.ru/7DNRBZ948
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOB JI. 1.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKUX IEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIATypa HEOPTaHUIECKUX
BEIL[ECTB

Buapl xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponbHnas padora Nel no
Tteme «IloBTOpEeHUE N
yri1yOJieHre 3HaHUH OCHOBHBIX
pazzienoB Kypca 8 Kiaccay

https://m.edsoo0.ru/WTOIWRA20

https://m.edsoo.ru/UI4YSCFRV

https://m.edsoo.ru/J4X87ZN212

Knaccudukanmst xumuaeckux
PeaKIuil MO pa3InYHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOpOCTH
XUMHYeCcKor peakuuu. [lonstue
0 TOMOTEHHBIX M I€TePOTrE€HHBIX
peaknuax

https://m.eds00.ru/6VLXCYY7N
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10

[TousaTHEe 0 XUMHUUECKOM
paBHOBecHuU. DAKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XAMHUYECKOW PEaKUU U
MMOJI0KEHUE XUMUYCSCKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUN
Teopust 3IEKTPOIUTUYECKON

nuccoruanui. CUIIbHBIE U
cia0bble AJICKTPOIUTHI

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V 11026

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

HoHHbIE ypaBHEHHS peakuui

XUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JIACCOLIMAIAN

XUMHUYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKOMN

JUCCOoIMaluu

[TonsTue o ruaponuse cosen

https://m.edsoo.ru/VN2SBION1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

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

15

O00011eHNEe U CUCTEMATU3 AL
3HAHUU MO TeME
"DneKTponuTHYeCcKas
Jauccoruanus. XuMUYecKHe
peakuuu B pacTBOpax"

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padota Ne 1.

https://m.edsoo.ru/7VXTFH]T4
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17

18

«Pemienune 3xcrepuMeHTaIbHbIX
3a/1a4 10 TeMe
"DNeKTpoauTHYECKas
aucconranus. XuMUYECKue
peakiuu B pacTBopax'»

Kontponbnas pabora Ne2 mo
TeMe «IJIEKTPOIIUTUYECKAs
qucconuanus. XuMHuecKue
peaKIu B pacTBOpax»
OO01mas xapakTepucTHKa
rajioreHoB. XUMHUYECKHe
CBOIICTBa Ha MpUMepe XJIopa

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

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHWYECKHEC CBOﬁCTBa,
MoJTyuyeHue, MPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

21

22

23

[IpakTuueckas padora Ne 2 o
teMe «lloydenue conssHon
KHCJIOTBI, U3y4eHUE €€ CBONCTB»

Brruucnenust no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
H30BITKE

OO0mast xapakTepuCTHKa
251eMeHTOB VIA-Tpymnbl

AnnoTponHbie MOIUMUKAITIN
cepbl. Haxoxxnenue cepsl u e€
COETMHEHUH B MPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VNMWKERSEP

https://m.edsoo.ru/CX10EUSPO
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24

25

CepoBoaopo1, CTpOCHHUE,
(bu3HYecKre U XUMHUIECCKHE
CBOMCTBA

Oxcuppl cepbl. CepHas KUCIIOTA,

(1)I/I3I/I‘ICCKI/IC H XUMHYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUEC

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

26

XHUMHYECKUE PEAKIUH, JICIKALUE

B OCHOBC IMPOMBIIIJICHHOT'O
croco0a Moyly4eHus CepHon
KUCIJIOTHL. XUMHUYECKOE
3arpsi3HEHNE OKPY KaroIei
Cpe/bl COCAMHEHHUSMH CEPBbI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOr 10U
BBIXOJ1a IIPOJYKTA peakIun

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

30

31

AMMHuax, ero puznueckKue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHHUe U IPUMEHEHHE

[IpaxTuueckas padora Ne 3 o
teme «[lonydyenne aMmuaxa,
W3Y4YEHUE €r0 CBOMCTBY»

A3oTHas KHCI0Ta, €€
buznYecKre 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

https://m.edsoo.ru/U2DYEDMYE
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32

33

34

35

Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaYECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsiI3HEHUE
OKPYXKaroIle cpebl
COCAMHEHUSIMH a30Ta

®ochop. Okcun docdopa (V) u
dbocdopHas KuciaoTa,
buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoopeHuit. 3arpsa3HeHue
PUPOIHOH cpenbl pocharamu
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
du3nvecKkre 1 XUMHIECKHIE
CBOMCTBA. DKOJIOrMYECKHE
po0JIeMbl, CBA3aHHBIE C
okcuaoM yriepoaa (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

VYroapHasg KUcioTa 1 €€ coJin

https://m.edsoo.ru/OHOHD6IPA

38

39

[IpaxTuueckas padora Ne 4 o
teMe "llosrydeHne yriekuciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-1oH"

[TepBoHauanbHBIE MOHATHS 00

https://m.edsoo.ru/G2HZXQGCS

https://m.edso00.ru/30TIZ109Z
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OpTraHU4YCCKUX BEIIECCTBAX KAaK O
COCIMHCHUAX yriiepoga

40

41

42

43

44

45

46

Kpemuunii u ero coequHeHus

[TpakTuueckas padota Ne 5.
Pemenne sxcriepruMeHTAIbHBIX
3a7a4 no reme «BaxkHenmue
HEMETaJUIbl U UX COCTUHEHUS»

KonTponbnas pabota Ne3 no
TeMe «BaxkHelre HeMeTabl U
WX COCTUHEHUS

OO0m1as XxapakTepuCcTUKa
XUMHYECKHUX 3JIEMEHTOB —
MeTaJUIoB. MeTajuindeckas CBSI3b
1 MeTaJIn4ecKas
KPUCTAJUINYECKast PELIETKA.
du3ndeckre CBOMCTBA METAJIOB

XUMHYECKHE CBOMCTBA
METAJIOB. DJIEKTPOXUMUUECKUI
PAI HAPSDKEHUN METAILIIOB

O61ue crnocoOb! MOTyYeHUs
metasuioB. CriiaBbl. Berancnenus
10 YpaBHEHUSAM XUMUYECKUX
peaKIuii, eciIi OJUH U3
pPEareHToB COEPKUT MPUMECH

ITousTue o KOppO3nHn MECTAJIJIOB

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D

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

47

48

[llenounbie METATIBI

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U
KaJIus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9
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[llenouno3eMeNnbHBIC METAJIIbI —

49 . . https://m.edsoo.ru/REOCDY0K6
KaJIbIIMH U MarHui
Baxueiinme coequHeHUSA

50 https://m.edso0.1u/CJRO6CMZA
KaJIbIUSI
O00011eHrEe U cCUCTEMAaTU3 AL

51 N https://m.eds0o.ru/OSPXGG1BE
3HAHUU
JKécTkoCTh BOIBI U CIIOCOOEI €8

52 https://m.edsoo.ru/ WFMBFTTTP
yCTpaHEeHHs
[IpakTuueckast padora Ne 6 o

53 TeMme "JKECTKOCTH BOABI U https://m.edsoo.ru/NFIROKB8J
METO/bI €€ yCTpaHEeHHUs "

54 AroMuHuR https://m.edsoo.ru/9ZJSRD1TV
AMdoTepHbIE CBOMCTBA OKCHIA U

55 https://m.edsoo.ru/NISKIIOJ5
TUAPOKCHUIA aTFOMUHUS

56 Keneso https://m.edsoo.ru/F20NJR5SR
Oxcunipl, THAPOKCHABI U COJIH

57 g AP g https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u sxenesa (I1I)
O00011eHNEe U CUCTEMATU3ALIS

58 3HaHu# 1o Teme "XKene3o u ero https://m.edsoo.ru/NAON6HGKZ
coequuenusa"
[TpakTuueckast pabora Ne 7.
Pemenne skcniepruMeHTATBHBIX

59 . https://m.eds00.ru/ZN7G0QSMX
3a7a4 o TeMe «Bakaelnine
METAIbI U UX COEIUHEHUSY
Brruucnenus mo ypaBHEHUSIM

60 XUMHYECKHUX PEaKIUi, eClu https://m.edsoo.ru/AYD2HESTY

OJWH U3 pCarcHTOB /1aH B
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61

W30BITKE U COJICPKUT
npuMecHu. Berancnenus
MAacCOBOM J0JIM BBIX0/1a
MPOJIYKTa PeaKluu

O000111eHrE U CUCTEMATU3ALMS
3HaHuM "BakHeHIe MeTabl ’
ux coequHeHus"

https://m.edsoo.ru/BSTOVTKOP

62

KonTtponpsHas padora Ne4 mo
TeMe «Baxuenmine MeTanibl U
UX COEOUHEHUS

https://m.edsoo.ru/703C804GN

63

64

65

BemecrBa u marepuainsl B
IIOBCEJHEBHOM KU3HHU YEIIOBEKa
XHMHYECKOE 3arpsi3HEHUE
OKPY’KaIOILEeH Cpebl

Ponp xumuu B perieHnn
9KOJIOTUYECKUX MPOodIIeM

https://m.edsoo.ru/OFI32JMT0

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

https://m.edsoo.ru/180Q203Y28

66

67

68

O00011eHNEe U CUCTEMATU3ALIS
3HaHUH 332 KypC OCHOBHOU
HIKOJIBI

O000111eHHE U CUCTEMATU3 AN
3HAHUH 32 KypC OCHOBHOM
IIIKOJIBI

O000111eHHE U CUCTEMATU3 AL

3HaHMUM 32 KypC OCHOBHOM
IIKOJIBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P5S2TIZNXV

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOI'PAMMBbBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHSATHUH: aTowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAsA), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XHMUYECKOIO
JJIEMEHTa B COEJUHEHUH, MOJSPHBIA 00BEM, XMMHUYECKas peakuus,
KIaccu(uKalusi — peaKknuii: — peakuuu  COSAMHEHHS,  PeaKUuu
pa3IOKEHUs,, PEaKUMU 3aMeLIeHMs, peakuuu oOMeHa, »3K30- U
SHAOTEPMUYECKUE PEAKLHUU, TEIIoBOW 3¢ (dEeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOI_[eHTHaH KOHHGHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMYECKUX IOHATHH U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUU BEIIECTB U MX MPEBPAICHUI
MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JII COCTaBJI€HHUS (Hopmyi

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

L.5

1.6

1.7

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDPHYIO M MOJISIPHYIO MAacCChI

44




BEILIECTB

1.8

1.9

BBIUYUCIIATHE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMYJ'Ie

COCIUHCHMUS,

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIH )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHUYCCKHUX BEIECCTB»

2.1

2.2

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,
KHUCJI0Ta, OCHOBaHUEC, COJIb
OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpGIIGHéHHOMy Kj1accy

coenuHeHul no popmynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTh) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP’KAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

IMPOrHO3UpPOBATh CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUSA XHMHYCCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IEJIOYEH M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTanernH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MennpeneeBa. CtpoeHne aToOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pcaknuuun»

3.1

PacCKpbIBaATb CMBICJI OCHOBHBIX XHUMHUYCCKHUX TOHSTHM: AApO aroma,

AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
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XHUMUYECKAsl CBA3b, MOJSAPHAS W HEMOJApHAs KOBAJCHTHAasl CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

ONHKCHIBATh M XapaKTepHu30BaTh TaOnmuHyto ¢Gopmy llepuommueckoii
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJaBHas
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

3.6

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MMEPUOINYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX TMojoxkeHus B Ilepuoamueckoit

CHCTEMCE

COOTHOCHUTH  O0O3HAYCHHUs, KOTOphIE HMMCIOTCS B  TabMIe
«Ilepuonuyeckass  cucTeMa  XUMHYECKMX  3jemeHtoB  J[.M.
MCHILCHCCBa» C YHCIIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOCHI/Iﬂ aTOMOB
XUMHUYCCKHUX JJIEMEHTOB (COCTaB M 3apsj sapa, oOOIiee YHCIIOo

AJIEKTPOHOB U PACIIPEAETICHUE UX MO0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

1.1

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTHI, 3JICKTPOJIUTHYCCKAAd AUCCOLMaANuA,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJm3aTtop, XUMHUYCCKOC PAaBHOBECHC,
06paTI/IMBIC n H606paTI/IMBIC pcaKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC pcaKkuuu, OKHCIIHNTEIIb,

BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
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am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,
MeTaJUIMuecKas), KpUCTAUIMYECKas pemeTka, CIUIaBbl, CKOPOCTh

XUMHYCCKOM pC€aKuu

1.2

1.3

WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMUMMYECKHX IOHSTUH W
IIPUMEHSITH 3T MOHATUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUN KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

1.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii
IIPOBOAMTDH PAcU€Thl [0 YPABHEHUIO XUMUYECKON PEAKIIUU

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauipl U HUX

COCIUHCHU A

2.1

2.2

2.3

24

2.5

3.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHIEHU(PUIECKIE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHU peaxunﬁ, MOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMHU PA3JIMYHBIX KJIACCOB

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBUIaM OOpaIEeHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHIO U COOMPAHUIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: pACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymbdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,
NPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMuUs 1 OKpy>Karomas cpea»

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX  XUMHWYCCKUX MOHSATHUH: HI[K
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BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

IPUMEHSATh OCHOBHBIC OIEPAlMUd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNEe, CHCTEeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3y4eHHUS
CBOﬁCTB BCIICCTB MU XUMHYCCKUX peaKI_[I/If/'I; eCTeCTBCHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJIEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BEILECTB
[TonsiTrie 0 MeTOAax Mo3HaHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pa3aeneHus cmecen

ATOMBI H MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJBI XUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

1.5

1.6

1.7

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTAa

B COCIMHCHNU

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBICHUS. XUMHUYCCKAs peakuuga u eé IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChl BCIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMu
pabotel B naboparopuu U TpuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3ydye€HHE M ONucaHue (U3MYEeCKUX CBOWCTB 00pasloB
HEOPraHWYECKUX BEIIeCTB, HaOoneHne (u3ndeckux (IUIaBJICHWE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHUE W KOHACHCAIUs BOABI) U
XUMHYECKHX  (TOpeHHe  CBeYd, [MpOKAJIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCIOTOW) sIBIICHWH, HAOMIOJEeHHE U OIMHCaHUe
NPU3HAKOB TPOTEKAHWS XWMHUYECKUX peaknuid (pa3joxkeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPUIOM Oapusi, paslioKeHue

ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM
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comm meau(Il), n3yuenne cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMSA, XpomaTtorpadus), MpOBEICHUE
OYHUCTKH ITOBApEHHOMN COJIM, HAOJIOICHHUE U OITMCAHUE PE3YJIbTATOB IIPOBEICHUS
OMBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe MoJelneit

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

22

23

24

2.5

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — snemMeHT u mpocToe
BenlecTBo. HaxoxaeHue kuciaopoja B mpupoje, GusMdeckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHUsl KHUCIOpoJa B J1a0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,

yCuJIeHHe TapHUKOBOro 3¢ dexTa, pa3pyiieHre 030HOBOTO CII0s

Bonopon — anemeHT U mpoctoe BemiecTBO. HaxokieHue BoAopoaa B MPHPOJE,
¢du3uyecKre W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITOMYYCHHS.

Kucnors! 1 conn
MomnsipHblil 00BEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWMcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellienHble 1 HEHACBILEHHBIE PAacTBOPHI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpPOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BO

2.6

Knaccudpukanuss Heopranmdeckux coenuHenunid. Oxcuapl. Knaccudukamms
OKCHJIOB: cojeoOpa3sywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. dusznueckue U XUMHUUECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanms. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHMN. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHUCIIOT
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2.9

2.10

2.11

3.1

Comu. HomeHnknatypa cosieil. @u3M4eCKHe M XMMHYECKHE CBOWCTBA COJIEH.

ITomy4yenue conen
['eHeTnyeckas CBsI3b MEXAY KjacCaMHU HEOPraHUYECKUX COCIUHEHUM

XVMMHYECKUH  DKCIEPUMEHT: KadeCTBECHHOE  OIpPEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, coOMpaHue, paclo3HaBaHHE U H3y4YCHHE
CBOWCTB KHCIIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSL BOBHUKHOBEHUS U NPEKpalleHusl TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpEHHUE), B3aUMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MoOib, HCCIEAOBAaHUE
0COOEHHOCTEH  pacTBOPEHHUS BELIECTB C PAa3JIM4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeETalIaMM (HAaTpUEM U KaJbIMEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIOT M 1IeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YeHHe
B3aumozeiicTBus oxkcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKlIni HEUTPaIN3allui, OJy4EHUE HEPACTBOPUMBIX OCHOBAaHMI,
BBITECHEHHWE OJHOr0 MeTajula JpPYyrdM M3 pacTBOpa COJIM, pEUIeHHE
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COETUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[TepBple TOMBITKMA KIACCH(PHUKAIMU XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IeJIOYHbIe U IIEIOYHO3EMENbHBIE METaJlIbI,
raJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

32

Ilepuoanueckuii 3akoH. [leproanueckas cucreMa XMMUYECKUX 3i1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl xuMuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepuonpr u rpynmsl. PU3NYECKUII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA
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33

3.4

3.5

3.6

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHuE
QJIGKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX D3JIEMEHTOB
ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyuoxenuto B Ilepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKMX CBOMCTB IO TpylnmamM MU IEepUOJIaM.
3nauenue [lepumoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

3JICKTpOOTpI/IIIaTeJII)HOCTI) XHMHYCECKHX 3JIeMEHTOB. loHHAas CBSI3b

Crenenpb okucicHus. OKHCINTECIBEHOBOCCTAHOBUTEIBHBIC pPCaKkuru. HpOHCCCLI

OKHCJICHUSA M BOCcCTaHOBJICHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJLJIOB H
HEMCTAJIJIOB, B3aUMOICHUCTBHE THAPOKCHAA LMUWHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOIIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTAaHOBUTEIBHBIX PeaKluid (TOpEeHUe, peaKkIiuu Pa3I0KEHUS, COSAMHEHUS)

9 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

1.2

BemecTBo 1 xumunueckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucrema XuMu4ecKux snemeHToB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaldbLUusi M HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM DdJIeMeHTOB B llepuonnyeckon

CUCTEMEC U CTPOCHUCM UX AaTOMOB

CtpoeHne BemiecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XUMHUUYecKon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHUYECKUE CBOICTBA BEIIECTB,
OTHOCSIIMXCA K  PAa3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHUICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peakIUid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
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1.4

COCTaBy YYacTBYIOIIMX B pPEAaKIUU BEIIECTB, MO TeIIOBoMY 3¢¢eKTy, Mo
W3MCHCHUIO CTEMEHEH OKHUCIICHUS XMMHYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OSHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XMMUYECKON PEAKLIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOH pPEaKIUU U TOJOXKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAHUEM METOJIa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH H COJCH B CBET€ TPEIACTABICHHNA OO0 3JICKTPOITHTUICCKON

Aucconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIm3e coyen

1.7

2.1

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPHUCTAUTMYECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMALM  KHCJIOT, INenouel M comell  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOLUIUX HPUMEpPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKklUid (TOpeHHe, PEeaKkIMH pPasiIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIINi

Ha WOHBI; pEIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
Hewmeramisl 1 ux coenHEHUs

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe XJopa
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2.2

2.3
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(B3aMMOZACHUCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOpPOBOAOPOL.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, [IOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOZOPOAA HAa OPraHM3M 4YeJIOBEKa. BakHellne XJIOpuAbl U UX

HaxO0JICHUE B IIPUPO/JIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIeHN OKHCiIeHUs. CTpoeHue u (pu3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusznyueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHEe M XUMHUYECKUE CBOMCTBA
(oOmme Kak MpeAcTaBHTENS Kiacca KHCIOT W crernuduieckue). XuMHUISCKHUE
peakiyu, JISKalue B OCHOBE MPOMBIILICHHOTO Croco0a IMOJIydeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arpsi3HCHUE OKPYKAIONICH CPelbl COCAMHECHUSMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOIE,
¢usnveckne U XUMUIeCKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUsA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XHUMHYECKHE CBOMCTBa (0OlIMe Kak MPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M coJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa, MIOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapakTtepuctuka s1eMeHTOB I[VA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIEepoJ, aIOTPOIHbIE
MOJTU(UKAIMK, PACHpPOCTPaHEHHE B MpHUpPoOJE, (U3NYECKHEe M XHMHUYECKHe

cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcumbl yriepona,
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uX (HU3MYECKHE M XHMHYECKHE CBOICTBa, JCHCTBHE HA >KHUBBIC OPraHU3MBI,
IMOJIYYCHHEC U IIPUMCHCHHC. DKOJIOTHYECKUE HpOGHeMLI, CBsA3aHHBIC C OKCHUIAOM
yriepona(IV); rumores3a rio0aibHOrO TMOTEIUICHUS KIMMAaTa;, MapHUKOBBIH
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOMCTBa, MOJyYeHHE M MpHMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6LITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€IKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeKa. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemHUsi B mnpupoje. OOmue mnpenacraBieHusi 00
okcuae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEITHLHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KHCJIOTBI; MPOBEIEHNE KaYeCTBEHHBIX pEeaKkIMid Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00pasliaMu XJIOPUJOB
(rajloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBONCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX yAOOpPEHUH; OIyIeHHE, COOMpaHne, paclo3HaBaHUE U
M3yueHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAuYeCTBEHHBIX pPEaKUUMH Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3y4YEeHUE TPU3HAKOB HUX TPOTEKaHMS,

B3aHMMOJCHCTBHE KOHHCHTpHpOBaHHOﬁ a30THON KHMCJOTBI C MEIBIO (B03M0)KHO
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3.1

UCIIOJIb30BaHUE BUJIEOMATEPHANIOB); HM3yUE€HUE MOJIele KPHUCTAUINYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, coOMpaHHe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJEKUCIOro rasa; IpOBEelIeHHWE KAYeCTBEHHBIX peakluii Ha KapOoHAT- U
CHJIMKAT-UOHBl M W3yYeHHE NPU3HAKOB HMX IPOTEKaHUS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH;, DPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIbI U UX COSTUHEHUS
Mertaiibl 1 UX COETMHEHUA

OOw1ast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxennss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METANIMYECKasl ~ KpUCTallInyeckass pemeérka. DJIEeKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

34

3.5

3.6

duznyeckue 1 XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MOMyYeHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIIEHHOCTH

[[lenounsle MeTayuibl: noynoxeHue B llepmonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE X aTOMOB; HaX0XJIECHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHUJIbI U
TUAPOKCUABI HaTpusg M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],
comu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMHYECKHE CBOMCTBA AFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA
ATTFOMHHUS

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMuideckux siaeMenToB J[. M.

MCHI[CJ]CCBa; CTPOCHUC aTOMa, HAXOXIACHUC B IPUPOAC. duznueckue u
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3.7

XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKCUAbl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYyYEHUE

XUMUYECKUN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMyd METAJJIOB U CILIABOB,
ux (u3nueckuMH CBOMCTBAMHU; U3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSl OKCHJAa KalblUsig W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEAKIIUN HA MOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(I);
HaOJIIOJICHNE U ONKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHHME  BUJEOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THIPOKCHIA
LIMHKA; pEIIeHNE HKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BakHelue MeTauibl U

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpHrajbl B HOBCGI[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTpPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarommeit cpensl [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MTPOMBIIIJIICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTcpuaJioB (CTCKHO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHoBe PT'OC

1

1.1

1.2

[Ipencrasnenue:

0 TIO3HABAEMOCTH SBICHHHA NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUECKON
JESTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaIbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AeSITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMH Kak MPOQUIBHOTO MpenMeTa

NP TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIET0 00pa30BaHMs

Brmanenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, ITPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHASA U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb (CpeAHss), XUMHUYEcKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellIeHus, peakuy oOMeHa, TeIuloBoW 3¢ ¢eKT peakuuu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMMHUYECKOIO

3JICMCHTA B COCIMHCHWH, MAaCcCOBas A0S U MPOLICHTHAA KOHICHTPAA
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BEII[ECTBA B PAaCTBOPE, PO aTOMa, HIICKTPOHHBIN CJI0i aToMa, aTOMHast
opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETIOJISpHAst
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUIMYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIMH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKUUH,  OKHCIUTENIb |
BOCCTQHOBHTEIIb, OKHCJICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKIuy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus
METAJUIOB, CIUIaBbI

OCHOBOITOJIATAIONINE 3aKOHBl XUMHH: 3aKOH COXPaHEHHsI MaccChl,

Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHUE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIEC BEIIECTBA M MAaTEPHAIIBI
(B TOM yHcIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEPepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yras, mpupoaHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHMMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIEBOJIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe TPOrHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IMMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

MIPUPOJIHYIO Cpey

32

33

YMEHHME HMHTEIPUPOBATH XMMHYECKHE 3HAHHSA CO 3HAHUSAMHU JAPYTUX
y4eOHBIX PEIMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

59




BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJMYECKOTI'O

A3bIKa XMMUH JUISI COCTaBJICHUs (HOpMYT HEOPTaHWYECKHX BEILECTB,

4 YpaBHEHUM  XMMHUYECKHUX  pEaklMil; OCHOBAMHM  XHUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHanbHOiN)
YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB H 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJOB, KT U KaJIbIUs
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMUYECKHX 3JIEMEHTOB (paJinyCc aroMa, 3JEKTPOOTPUIIATEIHLHOCTH),

6 MPOCTBIX U CIIOXKHBIX BEIIECTB OT IMOJIOXKEHUS DJIIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPHOJAX H  TJIAaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMmenue kinaccuuuupoBath:

7.1 XUMHUYECKUE 3TIEMEHTBI

7.2 HEOPraHUYECKHE BEIEeCTBA

1.3 XUMUYECKUE PEaKLIUU

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETEHb OKHUCICHUS XMUMHYECKUX DJIEMEHTOB, 3apsi

. HMOHA

g2 BUJI XHMHMYECKOM CBA3M U THUN KPUCTAUIMYECKOW CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHHH)

8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb

9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, KaIUl, MAarHUH,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THIPOKCHIBI

9.2 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

II), oxcuas! yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucTas, a3zoTHasd,
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dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

IMIPOrHO3UPOBATH u XapaKTEPU30BaTh CBOICTBa BCIICCTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHC BCHICCTB B

>3 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX
0 YMeHue coCTaBiIsITh MOJIEKYJIAPHbIE U HOHHBIE YPaBHEHUSI pEeaKlUii, B
TOM YHCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
103 WUTIOCTPUPYIOLIUX ~XMMHYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUETHI):
11 OTHOCHUTEIIbHYIO MOJICKYJSAPHYIO M MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHMHUYECKUX PEaKIUd U HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU MIPOYKTOB PEAKITUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJAaMH  HAy4YHOTO  TMo3HaHUs (HaOIroAeHHe,
1 WU3MEpPEHHE, SKCTIEPUMEHT, MOJISTTUPOBAHNE) TTPH U3YYCHUH BEIIECTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MIPEIJIOKUTE yTH €€ PEIICHUS
122 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH
' MoCyA0H U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOM KWU3HH, ITPABUJIAMH TOBEICHUS B MENAX cOepeKeHUs
123 3I0POBbSl U OKpYKalolled NPUPOJHOM Cpeabl; MOHUMAHUE Bpena
' (ormacHOCTH) BO3JEUCTBUS HA JKHUBBICE OPTaHU3MBI OIMPEIETEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue npakTUYeCKHX HaBBIKOB IUIAHMPOBAHHS M OCYLIECTBICHUS

61




CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YUCHUEC U OIIMCAHUEC q)I/I?)I/I‘ICCKI/IX CBOICTB BCIIECCTB, O3HAKOMJICHHEC
C (1)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

HIUTIOCTPUPYIOIIUE TPHU3HAKU IIPOTEKAHNUA XUMUYCCKUX peaKuHﬁ

13.2

13.3

13.4

U3y4eHHE CIIOCOO0B pa3JeieHus cMecer

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHHUE €ro CBOWCTB; MOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHNEC aMMHAKa U U3YUCHUC CT'O CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BelIeCcTBa

13.5

MPUMEHEHUE WHINKATOPOB (;makmyca, METHJIOpaHKa u
denondranenna) i OnpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICZIOBAHUE M ONHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTajula JPYrMM W3  pacTBOpa  COJH;
UcCiieIoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

pelIeHre IKCIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIaCcChI
HEOPraHUYECKUX COCJIMHEHUI; «ONEeKTPOIUTHYECKAS
auccomuanusay;, «BaxHeWnmnme HeEMETalIbl M WX COCIUHEHUSY,

«Baxkneiiie MeTalibl M UX COSANHECHUS

13.8

14

14.1

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKuii MOHHOrO0 OOMEHa; KaYeCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA
Ymenue:

MNpEACTABIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
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YCTaHaBIIMBATh CBSI3U MEXY pPEeaJbHO HAOIIOAAEMbIMU XUMHUECKUMU
14.2 SIBJICHUSIMU U MPOLECCAMU, IPOUCXOIAIIMMHU B MAKPO- U MUKPOMUDE,

00BACHATH IIPUYIUHBI MHOI‘OO6paSI/I$I BCIICCTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMBI M MOJEKyJNbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX
351eMEHTOB. [IpOCThIEC U CI0XKHBIE BELIECTBA.
Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTEneHb

OKHUCJICHUA

1.4

1.5

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHas Macca. MaccoBast 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

KomuuectBo BemectBa. Moinb. Mousipuas macca. Mousipabiii 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

duznyeckue U XUMUYECKUE SBJICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPABHEHUS
[lepnonnueckuii 3akoH n Ilepuonnueckas cucreMa XMMHYECKHMX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuogunueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYeCKuil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

2.3

3.1

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena

3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) M WX COEJUHEHUH B
COOTBETCTBUM C TIOJOKEHUEM »3JIeMeHTOB B Ilepuognueckoil cucreme Hu
CTPOEHHEM UX aTOMOB

CtpoeHue BelecTna

Xumuyeckass cBsizb. KoBaneHTHass (monsipHass U HENOJISIpHAsl)  CBA3b.

SJ'ICKTpOOTpI/II_IaTGHBHOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.
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MeTtananyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYSCKOH CBSI3U

Baxuelimme npencTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

4.1

Knaccugpukanuss u HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBbIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢ OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

4.3

4.4

dusnyeckue W XUMHUYECKHUE CBOWCTBA IPOCTHIX BEIICCTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

dusuyeckue U XUMHYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA,
HATpUSl, KaJlUs, MAarHUS W KaJIbIMsl, QJIFOMUAHUS, XKele3a. DJIeKTPOXUMHUYCCKHMA

A HAIIPSKEHUN METaJIOB

dusznyeckne U XUMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOIOPOAA, aMMHAKaA

4.5

4.6

duznyeckue U XUMHUYECKHE CBOICTBa OKcHI0B HemerawioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoiictBa okcunoB: MeTtamwioB [A-IIIA rpymn, munka, mequ(ll) u

xenesza(ll, III). [Tony4yeHne okcua0B METAIIOB

4.7

XUMHYEeCKHEe CBOWMCTBA OCHOBaHHMI M aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kele3a, IuHKa). [lomyuyeHue OCHOBaHHMN U

aM(OTEPHBIX THIAPOKCHJIOB

4.8

4.9

4.10

4.11

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOWU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO06me XuMHYECKHe CBOMCTBA cpenHux cose. [lomyuenue coei

[Tonyyenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMMaKa,

YIJIEKUCIIOTo Ta3a B 1JabopaTopuu

[ToryueHne amMMuaka, CepHOW U a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
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CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB

4.12

I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHCHI/Iﬁ

5.1

52

XUMUYECKUE PEAKIIUU

Knaccudukanus XuMUYecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIMX B pPEAaKIMU BELIECTB, MO TemioBoMy 3¢pdekry, 1o

H3MEHCHHIO CTEIICHEH OKHMCICHUSI XUMUYECKUX YJIEMCHTOB

TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

H DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA

5.3

OKUCINUTEIIBHOBOCCTAHOBUTEbHbIE peakiui. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu
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5.5

6.1

6.2

6.3

6.4

6.5

TeOpI/ISI SHGKTpOHI/ITH‘leCKOﬁ Juccouuanuu. KaTI/IOHBI, AHHWOHBI. BHCKTpOHI/ITH u

HEBJICKTPOJIUTHI. CubHbIC U cl1a0ble SJICKTPOJINTHI. Crernenb JUcconranmmn

Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIE U COKPALEHHBIE MOHHBIE YPAaBHEHHUS PEaKLUil
XHUMHS ¥ OKpYXKarolas cpena

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ ImoMoumpb IMpru XUMHYCCKUX OKOTaX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3[yXa M BOJOEMOB), CIOCOOBI €ro MpPEIOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pEeLICHUH HKOJOTMYECKHMX MpolsieM. YcCuileHue MapHUKOBOro 3¢dexTa,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenne cepswi, azora, docdopa, yriaepoaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEAWLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
INPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIocoObI 3alIUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(PTh),
MPOIYKTHI UX NepepadboTku (OEH3HMH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIE TOHSATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX
yriiepoja (MeTaH, 3TaH, STUIEH, alleTUIeH, STaHOJI, TIIMIEPHUH, YKCYCHAas! KUCIIOTA).

IToHaTHE 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: KHpaAX, 6em<ax, Yrji€Boaax — U Uux
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POJIM B ) KU3HU YCTIOBCKA

7 Pacuérbl:
7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSM

67




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kitacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/IaHKe, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

» Xumust: 9-if kimacc: 6a30BbIN yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumust: 8-1 kiacc: 0a30BbIi YPOBEHB: YUEOHUK; S-€ U3IaHue, IepepadoTaHHOE
[Mabpuensn O.C., Octpoymon U.I'., Cnankos C.A.

AxkuuonepHoe obmectBo «M3aaTenscTBo «IIpocBemiennes

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOEe
["a6puensa O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 00IIECTBO
«3marensctBo «lIpocsemienue»

.Metoauueckoe nocodue. 8 knace (aBropel O. C. I'abpuensn, U. I'. Octpoymos,

. B. AkcénoBa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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Pocculickas snexkrponHas mkoia. https://resh.edu.ru/

bubnuoteka [{OK. https://mounypoxu.pd/
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