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[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHON padoyeil mMporpaMMbl BOCTUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTENIbHOE IIPEIMETHOE COJIepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEEISeT KOJWYECTBEHHBIE U
KauyeCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOyyaroluxcs, OIpeaesieT BO3MOXXHOCTH IpeaMera  JUls
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JESITENbHOCTH OO0YyYarolerocss Mo OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XUMHUHM CIY>KUT OCHOBOM Il (OPMUPOBAHHMS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JITYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroOIInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIQ/ B IKOJIOTHIECKOE
o0Opa3zoBaHHEe 00yUYarOIITUXCSI.



JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBISETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHHsI MPOTPaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. ConepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OpPTraHWU30BaHbl 10 MPHUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpeacTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSASI (PYHKITMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHSI U TTOITYYEHHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMUUYECKUX 3HAHUA —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K
Hay4YHbIM METOJAaM IO3HAHUS MPU U3YYECHUU BEIIECTB U XMMHUUYECKUX PEAKLHil, B
(GbopMHpPOBaHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B y4eOHO-



MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHE MPUOOPEN TaKUE I, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUST Ha  CHCTEMaTHYEeCKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaloIllero MHUpa, UCIHOJb3ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYJO0BOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecOo00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATENIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHH. UHCTBIE BellecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aToMHast Macca. OTHOCUTENbHAsS
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakus v e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICUCTBUE CEPHOUN KHUCJIOTHI C XJOPUAOM Oapwsi, pa3oKeHHE THAPOKCHUIIA
menu (II) npu HarpeBaHuM, B3aUMOJEHCTBHE kKefe3a ¢ pacTBopoM conn Menu (11),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONMM, HAONIOACHWE W  OMNHCAHWE  pPEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe xucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBoit »hdEeKT XUMHUUECKOW peakldu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Boiopoaa B Ipupoze,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHUE UM W3YUYCHHE CBOMCTB KHUCIOPOJa, HaOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiecTBre Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHO
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MACcCOBOU HOJEU
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3yUEHHUE B3aUMOJICHCTBUS



okcuna meau (II) ¢ pactBOpoM cepHOM KHCIIOTBHI, KUCIOT ¢ METaIaMH, PEaKLHil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJTOYHO3EMEJbHBIE METAILIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas u jiuuaHonepuoanas hopmsl [lepuoanueckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPyNIaM U epUoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeAMETHBIX CBS3€M NMPU HM3yYEHHH XMUMHUU B &8 Kjacce
OCYILECTBIISIETCS. UYEpPE3 MCIMOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAayYHBIX
NIOHATUH, TAK U NOHITUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.



OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKEHUEM DJJEMEHTOB B llepuonnueckon cucreMe u
CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETECHEH OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWU,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON peakuu. CocraBnenue YpPaBHEHUMN

OKHCIIUTCIIbPHO--BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJB30BaHUEM  METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 IIEKTPOIUTUUECKOMN TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HEMETauloB (rpadura W anamasa), CJIOXKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEACHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEecCKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJI0OBEKa. BakHeNIIe XJIOpUIbl U UX HAXOKICHUE B
MIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJjlacca KHUCIOT M crnernuduueckue). XUMUUYECKUE pPEeaklru, JeKallue B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolel cpelbl COECTUHEHUSMHU Ccepbl (KUCIOTHBIE AOXKIW, 3arpsS3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbusnueckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHAK, €ro
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlcTBa (0OIlME Kak TMpEeJCTAaBUTENsl Kiacca KUCIOT M CcHelupUuYecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopHas KucioTa, PU3NYECKUE U XUMHUYECKUE CBOICTBA, MOJy4YEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JEWCTBHE HAa JKUBBIE OPraHU3Mbl, TMOJYyYEHUE U
MPUMEHEHHUE. DKOJOTUYECKHEe MPOoOJIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriepoaa (IV),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIA Ta3, HePTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTAaHWYECKUX COCTMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemHus (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHele CTpOUTENIbHbIE MaTepHUalbl: KEPAMHMKA, CTEKJIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TIPOTEKAHMsI, ONBIThI, OTpaXKalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (pocopHbIX ynoOpeHUM, moayueHue, cooupaHue, pacro3HaBaHUE M U3YUYEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYCHUE CBOMCTB YIVIEKUCIIOTO rasa, MpOBEJCHUE
KaueCTBEHHBIX PEAKIMI HAa KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTa/ibl 1 MX COeIMHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCcKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U X IPUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABl HaTpusi M Kaius. [IpuMeHeHHe IIeNOYHBIX METalIOoB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelue coequHeHus Kaablus (OKCHUI, TUIPOKCHI, coin). KEcTKoCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCH]IA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx coctas, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIU WU HATpUs C BOJOM (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJablUs, aTIOMUHUS, [TUHKa, xkemne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHMCAHUE TPOIECCOB OKpalIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHHE SKCIEPUMEHTANIbHBIX 3ajau 1o Teme «Baxueiiue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeinl (MpeaeiabHasi JTOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITUA, U30TOIIBI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, OJIE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPUHATBIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
Y B3aMMOIIOMOIIIY B ITPOLIECCE ITON YUEOHOMU IeSITeIbHOCTH, TOTOBHOCTH OILIEHUBAThH
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWUMHYECKOW PEaKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOJHON CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHA OOYyYEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYIY U pe3yibTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, ITOHHMMAaHUE LEHHOCTH 3I0POBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJI O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed HX pEeHIeHHUs] MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpoBaHUS MUPOBO33pEHUS O0IIEHAYYHbIE TTOHITHS (3aKOH, TEOPHUsl, TPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIe yUeOHbIC NEUCTBUS (I103HABATENIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTMEIBHBIX ()aKTOB U SIBJICHHUM, BEIOMPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTAa), XUMUueckas (opMmyrna U ypaBHEHHE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4e€CTBE OCHOBBI /TSl POPMUPOBAHUS THITOTE3HI TTO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTMBITA, UCCIICIOBAHMUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JMUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeacTaBiIeHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaeMol Tembl, (OPMYIMPOBATH CBOU THPEUIOKEHHUS] OTHOCUTEIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHNIO CBOWCTB BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUM 3aJaHUU C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHUIO 0053aT€IbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JEATEIBHOCTH MO  I[OJYYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 ky1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiui,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBsI3b, WMOH, KATHOH, AaHUOH, pPAacTBOP, MaccoBas [JO0Js BELIECTBA
(TpolieHTHAs! KOHIICHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbica Ilepuomuueckoro 3akona J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa XuMuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsJi si7pa, 00IIee YUCIIO JIEKTPOHOB U
pacrpe/iesieHue UX I0 JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HCOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMCAHKUE NMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3IMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 7djieMeHTa 1o (opmylie COCAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOM peaKInu;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOIIOJICHHE, W3MEpPEHHEe, MOJCIIMPOBAHHE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMHUECKOM MOCYA0M U 1a00paTOpHbIM
o0opy/ioBaHMEM, a TaKXe IMpaBwiaM oOOpallleHUs C BEIIECTBAMH B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBIMOJHEHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IT0 TIOJIYICHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Bomopoa U KHUCIIOpOja), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMYyC, (eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl pPEeaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU 3 (deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPeAeabHO JOMYyCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA [0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy Ilepuoanyueckoil cuUCTEMbl XMMHUYECKHX D3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mododyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CcHeHUu(PUIECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKkIui, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTOo 3JieMeHTa Mo (opmyrne CcoeauHeHUs,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTA0OPAaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPUI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-Hay4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pOBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMudeckue 15 bu6mmorexa [IOK

' peaxImu https://m.edso00.ru/7f41837¢c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexka [JOK

' 00 oKcuaax https://m.edso00.ru/7f41837¢
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmoreka [JOK

' U COJISX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmorexa [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 bubnmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubmuorexa [JOK

3.1 XHMHUCCKHX d71eMeHTOB . 11 ! https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
XumMudeckas CBs3b. Bu6 10K
nonIMoTeKa
3.2 OKHCIHTEIBHO- 8 . https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837c
1 (B ToM uucne
OBHLIEE KOJIMYECTBO YACOB I10 68 Bceepocculickue
[TPOI'PAMME MIPOBEPOYHBIE

paboThI)



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

9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabubie  IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 bubnnorexa [HOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' sneMenToB VIIA-rpynmnsl. ['anorens https://m.eds00.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHTOoB VIA-rpymmel. Cepa n e€ 6 bubmmorexa [TOK
' pymHaL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHAL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
24 snemeHToB [VA-rpynmnsl. Yriepon u 8 2 bubmmorexa [OK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COSAMHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

N bu6mmoreka [IOK
3.1 Obmue cBoicTsa MeTaLIOB 4 https://m.eds00.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxuerie MeTaibsl ¥ UX COSTUHEHUS 16 1 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 bubmorexa [TOK
) m P https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
1 (B ToM uncne
OBUIIEE KOJIMYECTBO YACOB I10 68 Bcepoccuiickue
[TPOIT'PAMME MPOBEPOYHBIE

paboThI)



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yesnoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
paboThl B 1a00OpaTOPUU U IPUEMBI bubmuoreka [IOK
3 1 1
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [IOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 X .B
umteckas opmyna. Barerrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMuueckux
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edso00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNEeauCT. O000IIeHNe U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 3akperieHue o teme «BemecTBa u bubnuotexa [JOK

XUMHYCCKUC PCAKITUN)

https://m.edsoo.ru/ff0d4290



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

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
PoAa b : https://m.eds00.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CnocoOFbl TToTy4eHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocrtoe bubmuoreka [IOK
BelecTBo. HaxoxaeHnne B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus: BOAOPOa B bubmuoreka [IOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



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

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 3akperienue no reme «Kucmopos. bubnuotexa [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKAIUs, bubnunoreka LIOK

HOMEHKJIaTypa

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

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCOéBI;) oI )CHI/IH XI/IMI/I‘IZEKI/IC bubmorexa [JOK
N i ’ https://m.edso00.ru/00ad9474
CBOMCTBA
Pemmenue skcriepuMeHTaTbHBIX 33724
47 mo TeMe «OCHOBHBIE KJIaCChI bubmorexa [TOK
. https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTUHEHUI»
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaMi HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edso00.ru/00ad9a50
COCIUHEHHI
49 O06o001meHre U CHCTEMAaTH3aIIHS bubmuoreka [{OK
3HAHHUH https://m.edsoo.ru/00ad9ch?2
3akperienue no reme "OCHOBHbIE
50 KJ1aCcChl HEOPTraHUYECKUX bubmorexa [JOK
R ' https://m.edsoo.ru/00ad9ela
COEIUHEHHI
[TepBbie MOMBITKY KIACCHPUKAITUN
but6mmoreka [IOK
51 XUMHUYECKHX 3JIeMEeHTOB. IloHsTHE O

rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

52 XAUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XMMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubnuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKHU U IPAKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIN, EIAror 1 https://m.edsoo.ru/00ada96e
IpaXxTaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Hortmast xireckas coisp https://m.edsoo.ru/00adac34
50 KoBasieHTHas1 monsipHas XuMU4ecKas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEnomnsipHas bubnmoreka [JOK

XHUMHUYECCKasA CBA3b

https://m.edsoo.ru/00adaab9
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bubnmoreka [JOK
62 Creneip okucneHiA . https://m.edSO(I)_.[rUIOOadanS
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bubnmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)_.[ru 100adb076
65 HroroBast koHTpoIbHas paboTa 1 E;I[i?/l//lr(r)]f:j{saogﬁlléota db4s6
66 PezepBublit ypok. O6o011eHNE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

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

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 IToBTOpenue u yriyOneHne 3HaHUH 1

OCHOBHBIX pa3/eNioB Kypca 8 kiacca

5 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK
PCAKIIH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE 0 XUMHUECKOM

bubnmnoreka LIOK
8 paBHOBecuH. DAKTOPHI, BIUSIONINE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edso0.ru/00adc28c¢c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
9 OKucCIUTeNbHO- bubnuoreka [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOIN
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa OK
A HHatHH. https://m.eds00.ru/00adcd68
AJIICKTPOJIUTHI
11 HonHble ypaBHEHHUSI peaKIuit bubmorexa HOK
P peaxt https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnorexa [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCONAITAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MPEICTaBICHUI 00 bubmorexa LOK
peA N https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTue o ruaponuse coneu brbmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perienre sKcrIepUMEHTaTbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. bubnmnoreka [JOK
XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/00addecQ
OO611as XxapaKTeprUCTHKa rajJoreHOB.
P P N but6mmoreka [IOK
18 XuUMHYeCKre CBOMCTBA Ha IIpUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTA,

bubnunorexa LIOK

19 XAMUYECKHE CBOMCTBA, OJyUEHHE,
vt https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «[lomy4deHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Brruncnenus no ypaBHEeHUsIM
21 XUMHYCCKHUX PEAKIIHA, €CIIA OJINH bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

99 OO61as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxoxnenue cepel u e€ bubmmnoreka HOK
COCIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC brbmmorexa [IOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHUYeCcKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 MOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuorexa [IOK

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl
COEIMHEHMSIMU CEPBI

https://m.edsoo.ru/00adec8a
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Brlunciienue MaccoBOi 101U

bubnunorexa LIOK

27
BBIXOJ[a TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa SJICMCHTOB
VA- el A30T,

28 acnrpoycr; aHCHHE B MPUPOJIC bubmorexa OK
pacnpoctp PHpOAE, https://m.edsoo.ru/00adeea6
¢buznvecKue 1 XUMHUECKUE
CBOICTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHUYECKUE CBOMCTBA, MOTyYEHUE bubmmorexa [JOK

’ v https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonydyeHne aMMHaKa, U3yueHUE bubmorexa HOK
yqu 13V https://m.eds00.ru/00adf180
€r0 CBOWCTBY»

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMu4eckoe bubmorexa LOK
yAODP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta (b(bpll)m(qe)cxne " bubmorexa I[JOK

P N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHHE
Ucnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX bubmuoreka [IOK

ynoOpeHui. 3arps3HeHHe
MIPUPOTHOM cpenbl hochaTamMu

https://m.edsoo.ru/00adfc20
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Yraepon, pacipocTpaHEHHE B

35 npupoie, Gu3nIecKue u buomorexa LIOK
PHPOAE, 8 https://m.edso00.ru/00adfd9c
XAMUYECKHE CBOMCTBA
Oxcunel yriaepona, ux (pu3snveckue
1 XUMHYECKIE CBOMCTRBA.
36 DKOJIOTHYECKHE MPOOIEMBbI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VronbHasa KHCI0Ta U €€ COoIn bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. Bbu6moteka [IOK
38
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYEeCKHUX BEIIECTBAX KaK O bubsmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/Ia
40 Kpemuuii u ero coequHeHUs bubsmorexa [IOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3aj1a4d 1Mo TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUSI
4 3akperieHue Tembl «BakHeimme bubnmnoreka [JOK
HEMETAaJIbl U UX COCITUHEHUS» https://m.edsoo.ru/00ae0el18
OOm1ast xapaKTepUCTHKA
43 XAMUYECKHUX DJIECMEHTOB — bubnunoreka LIOK

METaJUIOB. MeTayuinyeckas CBA3b U
MEeTaJUTNYeCKas KpucTaaandeckas

https://m.edso0.ru/00ae103e
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pemérka. PU3NYECKUe CBOMCTBA

METAIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUI PsI bubnnorexa LHOK
POXHM AR https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIIOB
OO6mmwme crmocoOb! MOTyIeHUS
MmetauioB. CriaBel. Beruncnenus
45 10 YPaBHCHUSAM XUMHYECKUX Bubmiorexa OK
yp N https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJIUH U3 PEarceHTOB
COJICPKUT TIPUMECH
46 ITonsaTHE 0 KOPPO3UU METAIIIOB bubnnorexa [JOK
pP https://m.edso0.ru/00ael1278
bubmmoreka IIOK
47
Ienourpie MeTaL bl https://m.edso0.ru/00ael14b?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAILIIBI — bubmuorexa [{OK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxuelnme coenMHEHNS KAJIbIU bubnmorexa HOK
8 H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
59 JKEcTKOCTh BOJBI U CITIOCOOBI €€ but6mmorekxa [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
53 JKEécTKoCcTh BOJBI U METOJEI €€ bubnunorexa LIOK
YCTpaHEHHUS https://m.edsoo.ru/00aelae8
54 PN — bubmuorexa [{OK

https://m.edso0.ru/00aelc64
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AMpoTepHBIE CBOIICTBA OKCHJIA U Bu6mumotexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
% Keseso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH bubnmnoreka HOK
xenesa (11) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
59 Baxneiinne MeTaibl U uX bubnunoreka LIOK
COECUHEHUS https://m.edsoo.ru/00ae3de8
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 peareHTOoB J1aH B U30BITKE WU bubmmnoreka HOK
COZEPKUT IpUMeECH. Brruncienus https://m.edso0.ru/00ae1750
MacCcOBOM JOJH BBIX0Ja MPOAYKTA
peakuuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
62 HToroBast KOHTpOJIbHASA paboTa
63 BemecTsa u maTepuaisl B but6mmoreka [IOK
MOBCEHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHue bubmuorexa [IOK
OKpY>KaroIleu cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumun B perieHnn bubmuoreka [IOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHIE 1 bubmuoreka [IOK

cUCTeEMAaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/00ae0d0a
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67 PezepHblit ypok. O6001eHuE 1 1 Bu6mumotexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHue 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edso0.ru/00ad9cb?
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTensHOM MporpaMmsl (8 Kirace)

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeJIbHON POrpaMMbl OCHOBHOT'O O0IIETO 00pa30BaHuUs
pesyiabTara
1 ITo Teme: "IlepBoHavaIbHBIE XUMUUECKHUE OHATHA"
11 pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATUH: aToM, MOJIEKYyJa,

XUMHUYECKHM 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEILIECTBO, CMECH
(omHOpOIHAS U HEOJHOPOJIHAS), BAIGHTHOCTh, OTHOCUTENIbHASA aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi A0JIsI XUMHUYECKOT0 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00BeM,
XUMHYECKas peakius, Kiaccu(UKaius peakiuil: peakluuu COCTUHEHHUS,
peaKIMK Pa3JIOKEHUs, PEaKIUU 3aMEIICHUS, PEakluu OOMEHa, K30- U
SHAOTEPMUYECKUE peaKIHUH, TemIoBoi d¢pGdeKT peakiuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pacTBOPE

1.2 HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUH U
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3 MCIOJIb30BaTh XUMUUECKYIO CHMBOJIMKY JIJISl COCTaBJIEHUS (DOPMYIT BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKIUI

1.4 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

15 ONpeACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCINHCHHUAX

1.6 KJIaCCU(UIUPOBATh XUMHYECKHE peakuuu (110 4YHCIy M COCTaBy
YUYacCTBYIOUIMX B peaKkIUH BELIECTB, 110 TEMI0BOMY 3(deKTy)

1.7 BBIYUCIIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MacChl BEIIECTB

1.8 BBIUUCIIATH MACCOBYIO JIOJIO XHMHYECKOTO JJIeMEHTa 1o Qopmylie
COEIMHEHMS,

1.9 BBIUUCIIATH MaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE

1.10 NPUMEHSITh €CTECTBEHHO-HAYYHBIC METOJNbI IMO3HAHHWS - HAOJIOJICHUE,

U3MepeHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICJIEHHBIH)

2 ITo Teme: "BaxHennme npecTaBUTENIN HEOPraHNYECKUX BEIECTB"

2.1 pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSTHH: OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb

2.2 ONpeneNsaTh MPHUHAMISKHOCTh BEIIECTB K OINPENEICHHOMY KJIACCy
coeIMHEHUH 10 PopMyriam




2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHUE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IIOATBEPKIasl ONUCAHUE IIPUMEPAMU MOJIEKYIIAPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKaHUs XUMHUYECKHMX IIPEBpPALCHUN B
Pa3INYHBIX YCIOBUX

2.6

CJIEZIOBATh MTPAaBUJIAM IOJIH30BAHUS XUMUYECKOH MOCY10H U 1a00paTOpPHBIM
o0opyIoBaHHEM, a TaKKe HpaBuUiIaM oOOpalleHus C BeIeCTBAMU B
COOTBCTCTBUM C HHCTPYKIUAMH 110  BBIIIOJIHCHUIO na60paT0pme
XUMUYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Bomoposa M KHCIOPOZa), MPUTOTOBJIEHUIO PAacTBOPOB C OIpPEECICHHON
MacCOBOM JI0JI€M pacCTBOPEHHOI'O BEIIECTBA, INIAHUPOBATh M IPOBOAMTH
XUMHUYECKHE HKCIEPUMEHTHI 0 PACIO3HABAHMIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TOMOILBIO MHUKATOPOB (JIAKMYC, GeHOI(PTaTIEHH, METHIIOPAHK U

Apyrue)

2.7

MpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHUYECKOU pCaKnuu

ITo teme: "Ilepuonnyeckuii 3akoH u [leproguueckas cucremMa XUMUYECKUX
anemenToB J[.M. MenneneeBa. CTpoeHne aToMOB. XHUMHUYECKas CBS3b.
OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIUM"

3.1

PaCKpbeIBaATb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSITHM: AApO aroma,
BHGKTpOHHBIP’I clioit aToMa, aTOMHasa 0p6I/ITaJ'H:>, paanyc atoMa, XUuMHU1ICCKas
CBs3b, noJjrsipHasd n HCIMOoJIsIpHad KOBaJICHTHAasA CB3b,
SJICKTPOOTPULATCIIBHOCTb, MOHHAA CBA3b, MOH, KaTHUOH, aHWOH, CTCIICHbL
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC S3JICMCHTEI

3.3

ONHUCBHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoii
CHUCTEMBl XMMMYECKMX OJJIEMEHTOB: pa3iuuyaTh MOHATHA "TJaBHas
noarpynna (A-rpynna)" u "nodounas noarpynmna (b-rpynmna)", "maneie" u
"OonpiIre" nepuoabl

3.4

packpbiBaTh cMbica  Ilepmoamyeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAaHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHWYECCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUS B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCUTBH 0003Ha4YEHUsI, KOTOPBIe UMeI0oTCs B Tabnuie "l[lepuoandeckas
cucteMa Xxumudeckux odjgemeHToB JI.M. MenneneeBa" ¢ 4MCIOBBIMHU
XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH ATOMOB XHUMHNUYECCKUX DBJICMCHTOB (COCTaB n
3apsi Aapa, OOIIee YHCIO JJIGKTPOHOB U pacmlpelelieHne WX IO
AIIEKTPOHHBIM CJIOSIM)

3.6

OmnpeaACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI>IX COCINHCHUAX




3.7

ONpeNeNnsiTh BUJ XHUMHUYECKOW CBA3M (KOBAJICHTHAss U HWOHHAs) B
HEOPraHUYECKUX COECIUHEHUAX

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

11

Hpez[MeT XUMUH. POllb XMMHUH B )KM3HM Ye€JOBEeKa. XUMHS B CUCTEME HayKkK. Tena
u BemiecTBa. OU3NYCCKHUE CBOMCTBA BEIICCTB. AFpCFaTHOG COCTOsIHHEC BCIICCTB

1.2

ITonsTHE O METOAaX ITO3HAHHA B XHUMUU. Yucteie BEIIECCTBA U CMECH. Croco05b1
pas3aeneHus cmecen

1.3

ATOMEI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOJIBI XMMHYECKUX DJICMEHTOB.
HpOCTBIe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC y4aeHue

14

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHasa aToMHas Macca. OTHOCHTEIIbHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHUI

1.5

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHMI] BeuiecTBa. PacdeTrsl mo ¢opmynam
XUMUYECKHX COCAMHEHUIN

1.6

OuznyecKue U XUMUUYECKUE IBICHUS. XUMUYeCKas peaKIlys U e IpU3HaKu. 3aKOH
COXpPAaHCHHS MAacChl BEIIECTB. XWMHYSCKHE ypaBHeHHWs. Kiaccudukanus
XUMHUYECKHUX peakiuid (COeIUHEHMS, Pa3JIOKEHHUs, 3aMEIIIEHUsI, 0OMEHa)

1.7

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOH, C MpaBUIaMU
paboTel B Jaboparopuu W TpueMaMu oOpamieHus ¢ JabopaTOPHBIM
00OpyJOBaHUEM, HW3YYE€HHE U ONUCaHHe (U3NYECKUX CBOHCTB 00pas3IoB
HEOPTraHWYECKHUX BEIIECTB, HaOII0IeHne (PU3NIEeCKUX (TUTaBJIICHHE BOCKA, TasHUE
JIbAa, pAacTUpaHHWE caxapa B CTYNKE, KHIIEHHE W KOHJEHCAIMS BOJbI) H
XUMHUYECKHX  (TOpEHHEe  CBEeYd, NpPOKAIMBAHUE  MEIHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHCIIOTOW) SBJIEHWH, HAOMIO/IEHHEe | ONHCaHUe
MPU3HAKOB  MPOTEKaHWsS XUMHUYECKHX peakuuii (pas3lokeHue caxapa,
B3aUMO/IEIICTBHE CEPHON KUCIOTHI C XJIOPUIOM Oapusi, pa3iokKeHne TUApOKCcHIa
meau (II) mpu HarpeBanum, B3auMoieiicTBHE Kene3a ¢ pactBopoM coiu meau (1I),
u3ydeHHe crnoco0oB pa3zeNeHuss cMecel (C MOMOIIbI0 MarHuTa, (puabTpoBaHue,
BHIMIApWBAaHUE, JUCTHWUISIIHS,  XpoMarorpadus), MPOBEACHHUE  OYHUCTKU
MOBApEHHOM conu, HAOIIOJeHNEe U OMHMCAHUE PE3YyJIbTATOB IPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMsS] MAacChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapOCTEPKHEBBIX)

Bakneiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB




2.1

Bo3agyx - cmeck razoB. CocraB Bo3ayxa. Kucimopon - 3JIeMEHT W HpPOCTOE
BenlecTBo. Haxoxxnenuwe kuciaopojga B mpupoje, (pu3nueckue U XUMHUYECKHe
cBoiictBa (peakmuu ropeHus). Oxcupawl. [Ipumenenune kucimopona. CrocoObl
NOJYYEeHUsI KHUCIOpOoJa B JIa0OpaTopuud M TPOMBINUIEHHOCTH. KpyroBopot
Kucaopojia B mpupojie. O30H - aIoTporHas MoauduKaius KUCIopoaa

2.2

TertoBoii 3 (heKT XUMUYECKON PeaKLuK, TEPMOXUMHUYECKUE YPABHEHUS, IK30- U
9HJOTEPMHUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arps3HEHHE BO3IyXa,
yCUJICHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO €05

2.3

Bonopon - snemeHT M npoctoe BemiecTBO. HaxoxaeHue BoJopoja B MpUPOJE,
bu3nYecKue M XUMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI MOJYYCHHUSI.
Kucnotsl u conn

2.4

MOJ'IHpHLIﬁ 00beM ra3os. PacueTsl N0 XMUMHYECKUM YpaBHCHHUAM

2.5

®duznyeckue cBoicTBa BoAbl. Boja kak pactBoputeins. PactBopsl. HackleHHble
Y HEHaCBILECHHBIE pacTBOpBl. PacTBOpUMOCTB BeliecTB B Boje. MaccoBast 10
BElIeCTBa B pacTBOpe. XUMHUECKHE CBOMcTBa BO/ibl. OcHOBaHMs. Poiib pacTBOpoB
B IIPUPOJE U B JKU3HU 4esloBeKa. KpyroBopoT BOJbl B NpUPOJE. 3arps3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranuueckux coenuHeHud. Oxcuapl. Kiaccuduxarms
OKCHJIOB:  cosieoOpasytoiire (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHble) U
HeconeoOpasytomue. Homenknarypa okcumoB. Pusnueckue U XHMHUYECKHE
cBoiicTBa OKcUAOB. [Tonydyenue okcumioB

2.7

OcnoBanus. Knaccudukaiivs ocCHOBaHU: 1I€JI0YH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBanui. ®OU3NYeCKUEe U XUMUYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenne ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnor. ®dusnueckue Hu
XUMHYECKHE cBoucTBa KkuciaoT. Psn aktuBHoctu MertanioB H.H. bekerosa.
[Tonyuyenue KuciIoT

2.9

Comu. Homenknarypa cosell. @uU3NYeCKME M XHMHUYECKHE CBOMCTBA COJIEH.
[Tomy4yenue coneun

2.10

I'ereTmueckas CBI3b MCKIAY KilacCaMU HEOPTaHUYCCKUX CO@)II/IHGHI/Iﬁ
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XUMHUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE ONPEIeTICHHE COACP KaHUs KUCIOPOIa
B BO3IyXe, IOJy4YeHHE, COOHMpaHHWe, pacllO3HABaHWE W W3YYCHHE CBOICTB
KHUCTIOpOoJia, HaOMI0IeHNEe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIIOBHUS
BO3HUKHOBEHHUSI M TIPEKPAIICHUs TOPeHUs (TI0’kapa), 03HAKOMJICHHE ¢ 00pa3aMu
OKCHJIOB U OIMCaHHE WX CBOWCTB, MOJy4YE€HHE, COOMpaHHe, pacrno3HaBaHHE U
M3YyYeHUE CBOMCTB BOAOpOJa (TOpeHue), B3aUMOICHCTBHE BOJAOPOA C OKCUAOM
mean (II) (BO3MOXKHO MCIIONIb30BaHNE BUICOMATEPHUATIOB), HAOII0IeHIE 00pa3IloB
BEIIECTB KOJMYECTBOM 1 MOJb, HcciaenoBaHUE OCOOEHHOCTEW pPacTBOPEHUS
BEIICCTB C PA3IMYHOM PAaCTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C




ONPEAECICHHON MacCOBOM JIOJEH paCTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE
BOABI C MeTaulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), OINpPEAEICHUE PACTBOPOB KHUCIOT U IIENOYEH C MOMOIIBIO
WHJUKATOPOB, HCCIEI0BaHME OOpa3llOB HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJI0/IeHNEe U3MEHEHHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT U
miesiovei, n3yuenue BzaummojencTBus okcuaa meau (II) ¢ pactBopom cepHoi
KHCJIOTBI, KHCIOT C METajUlaMHu, peaklui HeUTpanu3alu, IoJIyYeHue
HEPAaCTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METalljia IPYrUM M3 pacTBOpa
COJIM, pELICHHE SKCIEPUMEHTAIbHBIX 3a7ady Mo TeMe "BakHeinme Kiacchl
HEOPTraHUYECKUX COCAMHEHUI"

Ilepnonnueckuii 3akoH u lleproanyeckas cucrema XuMU4ecKux aieMeHToB J[. M.
MenneneeBa. CrpoeHune aromoB. Xumuueckas CBsA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUU

3.1

[TepBble MONBITKU KiIaccU(UKAUN XUMUUECKUX 31eMeHTOB. [loHsATHE 0 rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE U ULIEJIOYHO3EMEIbHbIE METAJLIbl, T'aJIOTE€HBI,
WHEpPTHBIE Tasbl). DJEMEHTH, KOTOpble 00pa3yloT amMQpOTEepHbIE OKCHABI H
TUAPOKCHUIBI

3.2

ITepuognueckuii 3akoH. [lepuonuyeckas cucremMa xumudeckux snemeHtos J[.H.
MenneneeBa. Kopotkonepuoanas u ajmuHHonepuoHas Gopmsel [lepuoanueckoit
cucrteMbl xumuyeckux saemeHToB J[.M. Menneneesa. llepuoasl um rpymnmsl.
Pu3HYECKUN CMBICII IOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIILI dJIEMEHTA

3.3

Crpoenue atomoB. CoctaB atroMHbIX saep. M3oromsl. Dnektponbl. CTpoeHue
DIIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHX DSJIEMEHTOB
Ilepnonnueckonn cucremsl [[.MI. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero nosokeHuto B [lepuoandeckon cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aToMOB XUMHYECKHX DJIEMEHTOB,
METAIIMYECKUX Y HEMETAJUIMYECKHUX CBOMCTB 110 IPyIIaM U IIEpUOaM. 3HaUCHHE
Ilepnonnueckoro 3akoHa u [lepmoandeckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTUKU. J[.M1. MeHaeneeB - yueHbIil ¥ rpak1aHuH

3.5

Xumudeckass CBsi3b. KoBasieHTHast (TIoJisipHasi W HEMOJSpHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. lloHHas cBA3b

3.6

Crencup okuciacHusA. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm
OKHUCJICHHUS B BOCCTaHOBICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN OKCIEPUMEHT: H3y4eHHe OOpa3IoB BEIIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJIECUCTBUE THAPOKCHIA LUHKA C pacTBOpaMU KHCIOT U
1IeJI0YE, MPOBENCHHUE OMNBITOB, WIIIOCTPUPYIOIIUX IMPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaklnil (rOpeHue, peakiiuy pa3aoKeHUsl, COSTUHEHN )

[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)




Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa30BaHMs

1

ITo Teme: "BemecTBo 1 xuMudeckas peakuus"
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packpbIBaTh  CMBICI  OCHOBHBIX XHMMHYECKMX IIOHSATHH: pacTBOp,
JJIEKTPOJIUTBI,  HEDJIEKTPOJIMUTHI,  JJICKTPOJMTHYECKAs  AUCCOLMALINS,
peakIMM HMOHHOro OOMEHa, KaTaau3aTop, XHMMUYECKOe paBHOBECHE,
oOpaTtumble U HEOOpAaTHUMbIE PEaKIIUH, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHbIC
peakuyy, OKHUCIIUTEIb, BOCCTAHOBUTENb, OKHUCIIEHHE U BOCCTAHOBIICHUE,
aJIoTponusi, aMm(pOTEepHOCTh, XMMUYECKas CBs3b (KOBaJCHTHAasl, MOHHas,
MeTaJIJIMYECKasi), KpPUCTAJUIMUECKas  pellleTKa, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKkluu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUH U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUECKOW JUCCOLMAIMM  KUCIOT,
LIEJIOYEN U COJIEH, ITOIHBIE U COKPAIlCHHBIE YPAaBHEHHS PEaKLIM MOHHOTO
oOMeHa

1.4

PaCKpbeIBaTh CYIIHOCTH OKHCIIHMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ
MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca dTUX peaKuHﬁ

1.5

MNpOBOAUTD PACYCTHI 10 YPABHCHUIO XHUMHYECKOMN pcaKknumn

ITo remaMm: "Hemeramibsl 1 ux coequueHns"” u "MeTajutel ¥ UX cOeTuHEHUS "

2.1

XapaKTepu30BaTh (OMUCHIBATh) 0OIIMEe U CHEU(PUUECKHE XUMHYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPXKAAsl OIMNHCAHUE
MpuUMepamMu MOJEKYJISIPHBIX W HMOHHBIX YpPaBHEHUH COOTBETCTBYIOUIUX
XUMHYECKHUX PEaKIni

2.2

COCTaBJISITh YPABHEHHS PEAKLHI, MNOATBEPKAAIOIINUX CYIIECTBOBAHUE
TEHETHUYECKOM CBS3U MEXY BELIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH ITPOTEKAHUS XUMHUUYECKHMX NPEBPALICHUN B Pa3IUUYHBIX
YCIIOBHSIX

2.4

CJIeJTOBATh MTPABHUJIAM ITOJTH30BAHUS XHMHYECKOH MOCYA0H | JIA0OpATOPHBIM
obopymoBaHHWEeM, a TaKXe IMpaBujaM OOpalleHUuss C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSAMU TIO BBINOJHEHHUIO J1TAOOPaTOPHBIX
XUMHYECKHX OIBITOB TIO IMOJIYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa)

2.5

MPOBOJUTH PEAKIMHU, TOATBEPKIAIOIINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IyTeM XJIOPHI-, OPOMHI-, HOIHI-,




kapOonar-, Qocdar-, cunukar-, cyiabpar-, THIPOKCUA-UOHBI, KATHOHBI
AMMOHHSI, HMOHBI H3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUEC B BOIHBIX
pacTBOpax HEOPraHUYECKUX BELICCTB

3 ITo Teme: "Xumus u okpy»xkaromias cpeaa
3.1 pacKkpbIBaTh CMBICI OCHOBHBIX xuMHueckux monsTui: ITJIK Bemecta;
KOppO3Usl METAJIJIOB
3.2 MPUMEHSATh OCHOBHBIE OTIEPALIMK MBICIUTEIBLHON ACSITEIBHOCTH - aHAJIU3 U

CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEeMAaTU3aIINIO, BEISIBICHHE TPHYUHHO-
CJICZICTBEHHBIX CBSI3CH - U U3Yy4YCHHS CBOWMCTB BEIIECTB U XUMHUYCCKUX
peakIuii; eCTeCTBCHHO-HAYYHBIE METOAbl TIO3HAHHWS - HaOJIIOJICHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBIN)

[TpoBepsiemble As1eMEHTHI coepkanus (9 kiacc)

Kon

[TpoBepsieMblii 3IEMEHT COJIep>KaHus

BemecTBo u xummuueckas pCaKnusi. HOBTOpeHI/Ie

11

Ilepnoanueckuii 3akoH. llepuoanyeckas cucrema xuMuueckux saemeHTos J1.1.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB
XAMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPHOJIOB, Kaiusd, KalblLHs W HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM 3ieMeHTOB B llepuonnueckon
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHIbl XMMHMUYECKOM CBA3M. THIBI KpUCTaJNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKH U
BuJa xumudeckoi csizu. Knaccudukanuss ¥ HOMEHKJIATypa HEOpraHMYEeCKHX
BEIIECTB (MEXJIyHapoAHas M TpUBHMAJbHAs). XMMHYECKUE CBOICTBAa BEILECTB,
OTHOCSIIMXCA K  pa3IMYHbIM  KjaccaM  HEOpPraHWYECKHX  COEIMHEHHH,
TE€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIECTB

1.3

Knaccudukanus XMMHUECKUX PEaKIUi M0 pa3IuyHbIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKLIMU BEIIECTB, N0 TemiaoBoMy 3¢ddekry, 1o
M3MEHEHHUIO CTETIeHEeN OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 0 00paTUMOCTH, IO
YUYaCTHIO KaTalnu3aropa). DK30- U SHIA0TEPMHUUYECKHE PEAKIIUU, TEPMOXUMUYECKNE
ypaBHeHus. [IoHsATHE O CKOPOCTH XUMUYECKOU peaKkLuu

14

[TonsitTne 00 0OpaTHMBIX U HEOOPATHMBIX XMMHUYECKUX peakimusx. [loHsTHe O
TOMOTEHHBIX M T€TEPOreHHBIX peakiusx. [loHsTHe 0 XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIOIIME HA CKOPOCTh XHMHUYECKOM peakuud U MOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHUSI

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC peakuuu, DIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHUE  ypaBHEHMHU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM C HCIOJB30BAHHEM  METOJa




AJIEKTPOHHOTO OallaHca

1.6

Teopust 3MEKTPONUTUYECKON AMCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MeXaHW3M IHUCCOLMALIMY BEUIECTB C Pa3jIMYHBIMM BHIaMU
xuMuyeckoi cBsa3u. Crenens auccounanu. CuibHbIe U ciaalble 3JIEKTPOIUTHI.
Peakuuu noHHOTO OOMEHa. YCIIOBHSI NMPOTEKaHMs PEAKLUUH HOHHOTO OOMeHa,
IIOJIHBIE W COKpAIllCHHBIE HOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KHCIIOT,
OCHOBaHMH U coJleii B CBeTe NPEACTaBICHUM OO0 AIEKTPOIUTHUECKON
nuccouuanuu. KauectBenHble peakiuu Ha HOHBL. [loHATHE O rUApONIN3E coeit

1.7

XUMHUYeCKHi OKCIICPUMCHT: O3HAKOMJICHUC C MOJACISIMHU KPUCTAJUIMYCCKUX
PEIIeTOK HEOPTaHWYECKHUX BEIIECTB - METAUIOB W HEMeTauioB (rpadura u
alMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); UCCIEIOBAaHHE 3aBHCUMOCTH
CKOPOCTM XHWMHYECKOW pEaKIMH OT BO3ACUCTBHS pa3lU4YHBIX (HaKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IIpolecca
JMCCOLMAINY  KHCJIOT, Imenodeili M comell  (BO3MOXKHO — HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WUIIOCTPUPYIOUIUX  IPU3HAKU
NPOTEKaHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE rasa,
00pa3oBaHUE BOJbI); OMNBITOB, HJUTIOCTPHPYIOMIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pPEAaKLUMN (FOpEeHHE, peaklUuu pa3ioXKEeHUs, COCAUHEHMUS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAaUYECTBEHHBIX PEaKIUi
Ha MOHBI; PEIIeHUE SKCIIEPUMEHTAIbHBIX 3aa4

HewmeTannel 1 UX coeaMHEHUS

2.1

OOmass xapaktepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (Gu3nUecKre CBOMCTBA MPOCTHIX
BEIIECTB - TaJOr€HOB. XWMHYECKHE CBOMCTBA Ha NpPUMEpE  XJopa
(B3auMoJIeliCTBME C MeTajllaMd, HEMeTallJIaMH, IIeI0YaMH). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHHUE, MpUMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOJOPOJIa HA OpPraHM3M YeJIOBeKa. BakHeulme XJIopuibl U UX
HaxO0XJEHUE B IPUPOJIE

2.2

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u Quznyeckre CBOHWCTBA
IIPOCTHIX BEIIECTB - KUCIOPOAa U Cepbl. AJUIOTPOIHBIE MO (UKAIINK KHCIOpO/ia
U cepbl. XUMHYECKUEe cBoMcTBa cepbl. CepoBOOPO, CTpoeHHe, GU3NYECKUE U
XUMHUYECKHE cBOMCTBA. OKCHIIBI CEPBl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (U3MYECKHEe W XHUMHYECKHE CBOMCTBa (00mue Kak
IpEJCTaBUTENs Kiacca KHUCIOT U crenuduyeckue). XUMUYECKHE PpEeaKlHH,
Jekaliue B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a IMOJIy4eHHs] CEpHOM KHCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KAUeCTBEHHAs! peakiusl Ha CyJIb(aT-noH.
Haxoxnenue ceppl U €€ COCAMHEHHH B MpUPOAE. XHMHYECKOE 3arpsi3HEHHE
OKpYXXarollled cpeabl COSAUHEHMSIMH CEpbl (KHUCIOTHBIE MOXKAW, 3arps3HEHUE
BO3JlyXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAICHUS

2.3

OOmast xapakTepucTuka 3i1eMeHTOB VA-rpynmbl. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENIEHU OKHUCIEHUA. A30T, pacpoOCTpaHEHHE B NIPUPO/IE,




dusznyecKre U XUMHYecKre cBoricTBa. KpyroBopor azora B mpupojie. AMMHAK, €ro
(du3nvecKre U XUMUYECKIE CBOMCTBA, MOJTyueHHe 1 puMeHeHue. Com aMMOHMS,
uX QU3MUECKUE U XUMUYECKUE CBOMCTBA, IpUMeHeHne. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOJy4deHHe, QU3HUECKUe M XUMHYECKUE
cBOMCTBa (OOIIME KakK MPEACTaBUTENs Kiacca KHCIOT U CHeHupUUYECKUe).
Hcnonp30oBaHue HHUTPATOB W COJCH aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIeH Cpeabl COSAMHCHHUSIMH
a30Ta (KUCIOTHBIC 0K, 3arPSI3HCHNUE BO3]1yXa, TOYBBI U BOJJOEMOB)

2.4

®docdop, amtorpornasie Moaudukamuu Gochopa, Gu3MUECKHE M XUMHUYCCKHE
cBorictBa. Oxcun dochopa (V) u dochopHas kuciora, QGu3nUecKue u
XUMHYECKHE CBOWCTBa, mosydeHue. lcmomb3oBanme ¢QocdaroB B KadecTse
MUHEPAIbHBIX YI00pEHHIA

2.5

OO6mass xapakrepuctuka 31eMeHTOB IVA-rpynnel. OcCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHUA.  YTIEpoid, ajuIOTPOIHBIC
Moau(HUKAIMK, pPACIPOCTPAHCHHE B MPUPOAC, (U3HUECKHE MW XHUMHUYSCKUC
cBoicTBa. Ancopouusi. Kpyrosopor yriepoaa B npupoze. Okcuibl yriaepoaa, ux
dusznueckue W XUMHYECKHE CBOMCTBA, JCHCTBHE HA >KUBBIE OPraHU3MBL,
MMOJIY4YCHHUEC U IPUMCHCHHC. OKOJIOTHYECKHUE HpO6HeMI)I, CBA3aHHBIC C OKCHAOM
yraepoaa (IV); rumore3a TI00abHOTO TOTCIUICHHS KIIMMAaTa; IMapHUKOBBIMA
3 dexT. YroapHas KHCIOTa U €€ COJIU, UX (pu3nueckue U XMMHUYEeCKHe CBOMCTBRA,
MOJIY4CHHE W TMPUMCHCHUC. KauecTBennas pCaKknusg Ha Kap6OHaT-I/IOHI>I.
Hcnonp3oBanne Kap6OHaTOB B 6I>ITy, MCIUIHHE, ITPOMBIINIJICHHOCTH U CCJIBCKOM
XO0351CTBE

2.6

[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yriaepojna (MeTaH, 3TaH, STWJIEH, AalleTWJIEH, 3TaHOJ, TIJIUUEPUH, YKCYCHas
KkucioTa). Ux coctaB u xumudeckoe crpoenue. [loHsTne 0 OMoI0rndecku BaxkHbIX
BEIleCTBaX: JKHUpaxX, Oenkax, YrieBoJax - M WX pPOJM B JKU3HU YEIOBEKA.
MartepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢us3ndeckne U XUMUYECKUE CBOICTBA, MOTyYeHHE U TPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOmue npeactaBieHuss 00 OKCHIe KPeMHUS
(IV) u xpemHueBoit kucnote. CUIHKATBI, UX UCIIOIB30BaHUE B OBITY, MEIUIIUHE,
MIPOMBINIICHHOCTH. BakHelIne CTpouTeNbHbIE MaTepuaibl: KepaMruKa, CTEKIIO,
IIeMeHT, OeToH, xene300eToH. IIpoGmempl 0e30macHOTO  MCIOJB30BAHUS
CTpOI/ITeJ'II)HBIX MaTepI/IaJ'IOB B HOBCG}IHCBHOf/i KHN3HU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HW3Yy4YeHHE OOpa3lloB HEOPTraHWYECKHX BEIIECTB,
CBOMCTB COJITHON KHCIIOTHI; MPOBEACHHE KAaYECTBEHHBIX PEAKIMi Ha XJIOpHUJ-
WOHBI W HAONIOJCHWE TPHU3HAKOB WX TMPOTEKAHUsS; OMBITHI, OTPAKAIOIIUE
buznyecKkue U XMMUYECKUE CBOICTBA rajIoOT€HOB U MX COEAMHEHUN (BO3MOXKHO
UCIIONIb30BAaHUE BUJICOMATEPHAJIOB); O3HAKOMIJIEHHE C O0pa3lamMu XJIOPHIO0B
(rajoreHu1I0B); 03HAKOMIICHHE C 00pa3IlaMy CEPhI U €€ COSTMHEHUSIMHU (BO3MOKHO
WCITOJI30BaHNE BHICOMATEPHAIIOB); HAOIIOIEHHE TIpoIiecca OOYTIIMBaHUS caxapa
IOJ JICMCTBHUEM KOHLIEHTPHUPOBAHHOM CEPHOM KHUCIIOTHI; U3YYEHUE XUMHYECKUX
CBOMCTB pa30aBJIEHHON CEPHOU KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIIUy Ha




cynb(haT-uOH W HaONIOJCHHE TIPHU3HAKA €€ TPOTCKAaHUsS; O3HAKOMIICHUE C
(GU3MYECKUMH CBOWCTBaMHM a30Ta, ¢ochopa W WX COCIUHEHUH (BO3MOIKHO
WCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OOpa3laMu a30THBIX H  (pochopHbIX
ya00peHull; mnoJjiyueHue, coOupaHue, pacrlo3HaBaHUE M M3YyUYECHHUE CBOMCTB
aMMuaKa; IpoBeJIeHIe KaueCTBEHHBIX peaKIlfii Ha MOH aMMOHUS U GhocdaT-uoH U
U3y4YeHUE NPU3HAKOB MX TMPOTEKaHHS, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHON
A30THOW KHCIIOTBI C MeAbI0 (BO3MOXKHO HWCIIONB30BAaHUE BHUACOMATEPUATIOB);
U3y4eHHE MOjeliell KpUCTANIMYECKUX pPELIeTOK aiMasa, rpaduta, ¢yiiepeHa;
O3HAKOMJICHHE C  TPOLECCOM  aAcopOIUU  pPAacTBOPEHHBIX  BEIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTHBOTra3a; MOJIyueHUE, COOMpaHHE,
pacrmo3HaBaHHE€ ¥ W3YYEHHE CBOWMCTB YIJIEKUCIOrO ra3a; MpOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YYE€HHE MPU3HAKOB UX
MPOTEKAHUS;, O3HAKOMIICHWE C MPOAYKIHEH CHJIMKATHOH TPOMBIIUICHHOCTH;
pellieHne SKCIEePUMEHTAIbHBIX 3a7a4 1Mo Teme "BakHellne HeMeTaulbl U UX
coenuueHus"

MeTanibl U X COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB - METAJIOB HA OCHOBAaHUM MX
noynoxenuss B Ilepuonnueckoir cucrteme XMMHMYECKUX dnemeHToB J[.M.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaIoB. MeTauueckas CBA3b U
METAIIIMYECKAsT ~ KPUCTAUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH Al
HaIpsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKHe cBoWcTBa MeTaisioB. OOImHe crocoObl MOTyYeHHUS
MeTasuioB. [loHsATHE O KOPPO3UH METaUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
Koppo3uu. Crnassl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY U TPOMBINIJIECHHOCTH

3.3

[Ilenouynsle MeTauibl: nosnoxeHue B Ilepuoguueckoll cucTeME XUMHUYECKHX
anemeHToB J[.MI. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXOXKICHUE B IPUPOJIE.
dusnuecKkue U XMMUUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHIIBI U
TUAPOKCUABl HaTpuss W Kanus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U UX
COEeTUHEHNN

3.4

[[{erouHO3EMENBHBIE METAJIBI MATHUM U KAJIBLIUNA: TI0JIOKEeHUE B [leprnonnueckoin
cucreme xumudeckux snemeHToB /.M. MenneneeBa; CTpOo€HHE HX aTOMOB;
HaxoJieHue B npupoze. Puznueckre 1 XMMUYECKUE CBOMCTBA MarHUs U KaJIbIUs.
Baxneiimune coequHeHus Kanblus (OKCU, THAPOKCU, COIH). JKecTKOCTh BOJIbI U
CIOCOOBI €€ YyCTpaHeHUs

3.5

AmomuHui: mosioxkeHue B lleprognyeckoit cUcTeEME XHUMHYECKHUX SJIEMEHTOB
.. Menneneesa; CTpO€HHE aTOMa; HAaxOXKJIECHHE B mpupoxae. Pusuueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHU/IA M THAPOKCUAA
ATFOMUAHUS

3.6

Kenezo: nonoxenne B [lepuoanueckoil cucteMe XuMU4YecKux saemeHToB J[.U.
MeHnneneeBa; CTpoeHUE aroMa; HaxXxOoXJeHue B mpupoje. Dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, rTuapoKcuabl u cou xenesa (1) u sxenesza




(IIT), ux cocras, CBOMCTBA U MOJyYECHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3I[aMy METAIIJIOB U CILJIABOB, UX
bu3NYeCKUMU CBOMCTBAMH; HW3YYEHHE pE3YJIbTaTOB KOPPO3UU METaJIOB
(BO3MOYKHO HCITOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOCHCTBUS
OKCHJA Kalubllusi © HATpus C BOJOW (BOSMOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HUCCJIEIOBAaHUE CBOMCTB >KECTKOM BOJIbI; Mpoliecca rOpeHus
JKeseza B KHCIopo/ie (BO3MOXHO HCIIOIb30BaHUE BUACOMATEPUasoB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MAarHus, KaJbIHs, ATFOMHHHUS,
1HKa, xenesa (I11) u xenesa (I1I), menu (I11); HaGmroACHUE M ONTUCAHKE TTPOLIECCOB
OKpalllMBaHUsl IUIAMEHM HWOHAMM HATpUsl, Kajuus U Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATCPHAIIOB); HCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB
THUAPOKCUAA aTIOMUHUS M TUAPOKCUAA LIMHKA; PEIICHUE SKCIEPUMEHTAIbHbBIX
3a7ad4 1o teMe "BaxxHennme MeTaJuIbl U UX COeIUHEHUS"

XuMus U OKpYyXKaromasa cpeaa

4.1

HoBele maTepuanbl M TexHONOrMM. Bemiecrsa M marepuanbl B NOBCEAHEBHOU
JKU3HU 4YelI0BeKa. XUMHS U 370pOBbE. be30omacHoe HCIOJIb30BAHUE BEUICCTB H
XUMHYECKHX peakiuii B ObITy. [lepBas moMomip Npu XUMHYECKUX OXKOTax M
OTPAaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH
cpeast ITJAK. Pons XxuMuu B pemieHUM 3Kojoruyeckux mpobusiem. Ilpupoansie
UCTOYHUKU YTIJIEBOJOPOAOB (yrojib, MPUPOAHBIM ra3, HedTh), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XVUMHYECKUN 3KCHEPUMEHT: M3yuyeHue oOpas3l0B MaTepHalioB (CTEKJIO, CIIJIaBbl
METAaJUIOB, TOJUMEPHbIE MaTepHaIbl)

ITpoBepsemsie Ha OI'D no xumun TpedoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl
OCHOBHOT'0 00111eT0 00pa3oBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS

IMPOBEPACMOTro OCBOCHHS OCHOBHOM O6pa30BaTC.HBHOI71 nporpamMmsbl OCHOBHOTO 06]].[61"0

TpeGoBaHUS obpasoBanus Ha ocHoBe PI'OC
1 IIpencraienue:
1.1 O TIO03HABAEMOCTH  SABJICHMH TNPUPOABI, TOHUMaHHE OOBEKTUBHON

3HaYMMOCTH OCHOB XHMMHYECKOH HAyKH KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOmel KyJabTyphl M IPaKTUYECKOU
NeSITETILHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE
MeCTa XMMHUU CPEIH IPYIMX €CTECTBEHHBIX HAayK

1.2

O HAay4YHbIX MCTOJAX IIO3HAHHWA, B TOM YHCIIC ISKCICPUMCHTAJIIBHBIX U
TECOPCTHUCCKUX MCTOAAaX UCCICAOBaHNA BCUICCTB U N3YUCHUA XUMHUYCCKUX




peaKuHﬁ; YMCHHUEC HCIIOJb30BATH MOACIU JIA 00BsICHEHUS CTPOCHUA
aTOMOB 1 MOJICKYII

1.3

0 chepax mpodhecCHOHANTBHOW ESTENbHOCTH, CBA3aHHBIX C XUMHEH |
COBPEMEHHBIMH  TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha  JOCTIDKCHHUIX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6y‘~IaIOH_[I/IMC$I paccMaTpruBaTh XUMHIO
Kak cdepy cBoeit Oyayiiei mpodeccHoHaNbHON AATSILHOCTH U CIeIaTh
OCO3HAHHBIN BHIOOP XMMHUH Kak MPOMUILHOTO IpeIMETa MpU Mepexo/ie Ha
YPOBEHB CPETHETO 00IIero 00pa3oBaHus

Biagenue cucreMoil XMMUYECKUX 3HAHUM U YMEHHE IIPUMEHATH CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

BOKHENIINE XUMUYECKHUE IMOHATHUS: XUMUYECKHU I 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS U HEOJAHOPOHAS
CMECh, OTHOCHUTEIIbHBIE AaTOMHAasi M MOJIEKYJISIpHAsh MacChl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAS Macca, MOJSIPHBIA O0BEM, OKCHJI, KHCIIOTa,
OCHOBaHUE, COJIb (CPEIHSs), XUMUUYECKAs pPEaKIlusl, peaKIui COCTMHCHHUS,
peaKIMK Pa3IoKEeHHs, PEaKIUU 3aMEIIECHUsI, Peakiuu oOMEHa, TeTIOBOU
3¢ (deKT peakiuu, 3K30- U SHIOTCPMUICCKIE PEAKIHH, PACTBOP, MacCcOBas
JIOJISl XMMHUYECKOT0 3JIEMEHTA B COSJIMHEHUH, MAaCCOBAsl 10J1s1 U IPOLICHTHAS
KOHIIEHTpaLlMsl BEIIECTBA B PaCTBOpE, AApPO aTOMa, 3JIEKTPOHHBIA CIION
aToma, aTOMHasi OpOWTallb, paauyC aToMa, BAJICHTHOCTh, CTEICHb
OKMCIIEHUSI, XUMUYECKasi CBSA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSApHAs U
HEIOJISIPHAsT KOBAJIEHTHAsl CBsI3b, MOHHAs CBs3b, METAJJIMYECKas CBSA3b,
KpUCTaJUITMYeCKasi  pemierka  (aToMHasi, HWOHHAs, MeTajuIMdeckas,
MOJIEKYJISIpHAsi), WOH, KaTHOH, aHHUOH, OJJIEKTPOIUT U HEIIEKTPOIUT,
DIIEKTPONIUTHYECKAs] ~ JUCCOIMAIMSI,  PEaklMd  HOHHOTO  OOMeHa,
OKHCIIMTETbHO-BOCCTAHOBHUTEIILHEIC peakuuu, OKHCJIIATEITH u
BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, JJIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpATUMbIE PEAKIIUU, CKOPOCTh XUMUYECKOM
peakuuu, katanuzarop, [1/IK, koppo3us meTamios, CriiaBbl

2.2

OCHOBOIIOJIAraroliue 3aKOHbl XUMHH: 3aKOH COXPaHEHUs MaccChl,
nepuoauueckui 3akoH JI.M1. MeHnneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTrajipo

2.3

TCOpHUUn XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHA, TCOpUA
BHGKTPOHHTH‘IGCKOP'I JUcconmruanuu

Bnanenne ocHOBaMM XMMHYECKOM rpaMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE MPaBUIHHO KCIOL30BaTh W3YYCHHBIE BEIIECTBA U MaTepHaibl (B
TOM 4YHCIIe MHHEpalbHble YIOOPEHMs, METAUIbl M CIUIaBbl, MPOAYKTHI
nepepadoTKU MPUPOJHBIX HCTOYHUKOB YIIIEBOAOPOAOB (YIS, MPUPOIHOTO
ra3a, HeTu) B OBITY, CETbCKOM XO3SCTBE, Ha MPOU3BOJICTBE U IOHUMAHHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOJOB JJIsl OpraHuW3Ma YellOBEKa; yMEHHeE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HAa OPraHU3M
4eJI0BEKA ¥ OKPYIKAOILYI0 IPUPOJHYIO CPENY




3.2

YMEHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX
y4eOHBIX MPEIMETOB

3.3 HaJIU4Yue OmbiTa paboThl C Pa3NIMYHBIMU HCTOUYHUKAMU HH(POpPMAIMH IO
XUMUM  (HayyHas M HAY4YHO-TIONMYJIApHAs  JIUTEparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4 YMEHHE OOBEKTHUBHO OIEHUBAaTh WH(POPMAIMIO O BEHIECTBAX, UX
MPEBPAICHISIX ¥ TPAKTHYECKOM NMPUMEHEHUH U YMEHHE UCIIOIb30BaTh €€
JUTSL pellIeHrs yueOHO-TI03HABATEIbHbIX 3a/1a4

4 Bnagenue ocHoBaMH MOHSITHMHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa
XUMUH JUISI COCTABIICHUSI (JOPMYJ HEOPraHUYECKUX BEIICCTB, ypaBHEHUI
XUMUYECKUX peakiuii; ocHoBaMu xuMuueckord HomeHkatypsl (IUPAC u
TPUBHUAIILHOM)

5 YMeHne OOBACHATH CBS3b IMOJIOKEHHsI dneMeHTa B Ilepmonnyeckoii
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKUX
9JIEeMEHTOB (COCTaB H  3apsia  sjapa, oO0IIee YHCIO DJIEKTPOHOB),
pacrpefieieHueM DJIJIEKTPOHOB IO HHEPreTHUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAUs U KaIbIIU

6 [IpencraBienne O MEPUOJUYECKON 3aBUCHMOCTH CBONCTB XHWMHYECKHX
JJIEMEHTOB (paguyc aToMa, OJJIEKTPOOTPHUIATEIBLHOCTE), TPOCTBIX U
CJIOXHBIX BEIISCTB OT TOJIOKEHUS 3JIeMeHTOB B [leproandeckoii cucreme
(B ManbIX MepHOAax M TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XUMUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIEeCTBa

7.3 XUMUYECKHE PeaKLuu

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOH CBS3H M THIT KPUCTAJUTMYECKON CTPYKTYPBI B COSTUHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHCIOT, OCHOBAHHUH )

8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh

9 YMeHne xapakTepru3oBath (pU3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPOI, TpaduT, aJiMa3, KPeMHUH,

azot, ocdop, cepa, XJIOp, HATPUH, KATM, MaTHUH, KaIbIUi, ATFOMUHUH,
JKeJe30)




9.2

CJIOKHBIX BEIECTB, B TOM YHCJI€ MX BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ], OKCUABI M THIPOKCUABI MetawioB [ - 1A
rpyn, amomuHus, Meau (I1), muaka, sxenesa (11 u I1I), okcuast yrinepona (11
u IV), xpemnuus (IV), azora u pocdopa (IIl u V), cepsr (IV u VI), cepuucras,
cepHasi, a30TUCTast, a30THasI, pochopHas, yrojabHasi, KpeMHHEBAst KUCIIOTA U
HX COJIN)

9.3 MIPOrHO3UPOBATh M XapaKTEpPU30BaTh CBOWCTBA BEILIECTB B 3aBUCMOCTH OT
WX COCTaBa W CTPOCHWS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOICTB, BO3MOXHOCTh MPOTEKAHUA XHUMHYECKHX IPEBpaAlICHUN B
Pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBISITh MOJIEKYIIPHbIC U MOHHBIC YPABHEHUS PEaKIii, B TOM
qHce:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WTIOCTPUPYIOIINX XUMUYECKHUE CBOMCTBA M3YYEHHBIX KIJIACCOB (TPYIIM)
HEOPTaHWYECKUX BEIICCTB
104 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
11.4 M0 ypaBHEHUSM XUMHUYECKHUX PEAKIUi U HaXOIUTh KOJIHMUYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIIH MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMH METOJaMH HAYYHOTO TO3HAaHHS (HAONIOJCHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE) NMPH WM3YYCHHH BEIIECTB M XUMHUYCCKHX
SBIIEHUH; yMeHUEe CPOPMYyIUPOBATH MPOOJIIEMY W TMPEAJONKUTh MYTH €€
peleHus
12.2 Oe3omacHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XUMUUECKOHN MOCYI0M U
1abopaTOpHBIM 000PYTI0BAHUEM
12.3 npaBujaMu 0€30MacHOTO OOpaIeHusl ¢ BEIIECTBAMH, HCIOJIb3YEMbIMU B

MOBCEHEBHON JKM3HU, TNpaBWIAMHU TIOBEACHUS B ILEIAX CcOepexeHus
3I0pPOBbSl M OKpYXKAlOLIEH IMPUPOAHOU Cpenabl; IIOHMMaHUE Bpeaa
(onmacHOCTH) BO3/IEHCTBHSI HA KUBbIE OPIaHU3MbI OIIPE/IENICHHBIX BEILIECTB,
CHoco0OB YMEHBIUICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHS




13

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3y4yeHHe M ONHMcaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJIEHHE C
(GU3NYECKUMU U XMMUYECKUMH SIBIICHUSIMM; OIIBITHI, WIIIOCTPUPYIOIINE
IIPU3HAKYU IPOTEKaHUS XUMUYECKUX PEAKIUI

13.2

U3y4eHHe CIIOCO00B pasJieeH s cMecel

13.3

MOJIYYCHHEC KUCIOpOoAa U M3YUYCHHUC Cro CBOﬁCTB; IMMOJIY4CHHEC BOAOpOAa U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YIJTICKHMCIIOTO ra3a W HU3Yy4YCHHE Cro
CBOﬁCTB; MOJIYUYCHHNEC aMMHaAKa U U3YUCHUC €TI0 CBOMCTB

13.4

IMPUTOTOBJICHUC pPacTBOpPOB C onpeﬂeneHHoﬁ MacCoOBOM ,HOHCﬁ
PaCTBOPCHHOI'O BCUICCTBA

135

MpPUMEHEHUE MHIUKATOPOB (TakMyca, MeTujopaHxka U (deHondranenna)
JUTSL OTIPENICJICHUS XapaKTepa Cpebl B pACTBOPAX KUCIIOT U IIEI0YeH

13.6

HCCJIEJOBAHKE U ONMCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB; M3Y4YEHUE B3aUMOJICHUCTBUS KHUCIOT C METaUIaMH, OKCUAAaMU
METaJUIOB, PaCTBOPUMBIMU U HEPAaCTBOPUMBIMU OCHOBAHMSIMU, COJISIMH;
MOJIyU€HUE HEPACTBOPUMBIX OCHOBAHMil; BBITECHEHHME OJIHOTO MeTajula
JpyrUM W3 pPacTBOpa COJM; HCCIeJOBaHUE aM(pOTEPHBIX CBOMCTB
THJIPOKCUI0B AIFOMUHUS U IIUHKA

13.7

pelIeHre SKCHEePUMEHTANbHBIX 3a1ad 1o TemaMm: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COEIMHEHHU"; "DIEeKTpOoJIuTHYecKas Auccouluanus'";
"Ba)kHelne HeMeTaluibl U UX coenuHenus'; "BaxHelnme MeTaaiIbl U UX
coequHeHus"

13.8

XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUs
peaxiuiit HFOHHOTO OOMEHa; KaueCTBEHHBIE PEaKI[UU Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPaX MOHBI: XJIOPHUA-, OpOMUI-, HOTUA-, CyIbdat-, hocdar-,
KapOoOHAT-, CHJIMKAT-aHUOHBI, THUJPOKCHUI-UOHBI, KATUOHBI aMMOHWSI,
MAarHHusl, KaJlbIIUs, aTIOMUHUS, xKene3a (2-+) u xkene3a (3+), meau (2+), LuHKa

14

YMmeHnue:

141

OpPEICTaBIATh  pe3yiabTaThl  dKCIIEpUMEHTa B  (opMe  BBIBOJIOB,
JI0Ka3aTeNnbCcTB, Tpa@uKoOB W TaOMUI] U BBIBISATH OSMIHUPHYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBSI3M MEXIY pPEIbHO HAOIIOJAaeMBIMH XHMHYECKHUMHU
SBIICHUSAMU U MPOLECCAMH, MPOUCXOSAIMIMMH B MaKpo- M MHKPOMHpE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB

IlepeueHp 371EMEHTOB COAEPKAHMSL, IPOBEPSEMBIX HA OCHOBHOM

ToCyadapCTBEHHOM 3K3aME€HEC 110 XUMHU




Kon

[IpoBepsiemMblil 31IeMEHT cOAEpKaHUs

1 IlepBoHavabHBIE XUMUYECKUE TTOHATHS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocThie U ClOXKHBIE BELIECTBA.
1.3 Xumudeckass popmysa. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIeMEeHTOB. CTeleHb
OKHCJIEHUS
1.4 3aKOH TIIOCTOSHCTBA cocraBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OtHOCuTeNBHAs MOJIEKYJIApHAs Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTa B
COEIMHEHUHU
1.5 KonuyectBo BemiectBa. Mosb. MomsipHass mMacca. MoOISpHBIE 00BEM Ta30B.
B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IMHUIL BEILIECTBA
1.6 Du3nYecKue U XUMUYECKUE ABJICHUA. XUMUUECKas PEaKLHs U €€ IPU3HAKU. 3aKOH
COXpaHEHHUS MacChl BEUIECTB. XUMUUECKUE YPaBHECHUS
2 Ilepnonnueckuiil 3akoH u lleproauyeckas cucremMa XMMU4ECKUX d1eMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB
2.1 Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3y1eMeHTOB J[.M.
MenpneneeBa. Ilepuoasl u rpymnmnbsl. @U3nyYecKHil CMBICT TOPSAIKOBOTO HOMEpA,
HOMEPOB NepUoa U IPyMIbl 1€MEHTa
2.2 Crpoenue atomoB. CoctaB atroMHbIX saep. M3oromsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK AaToOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
NEepUOJIOB, Kalus, Kaiublug (paguyca aToMOB, O3JIEKTPOOTPHUIATEIbHOCTH,
METaJUTMYECKUX U HEMETALTNYECKUX CBOMCTB) U UX COCTMHEHUI B COOTBETCTBUU
C TIOJIOKEHUEM DJIEMEHTOB B [leprouveckoil cucTeMe u CTpPOSHUEM UX aTOMOB
3 CtpoeHue BemecTBa
3.1 Xumuyeckass cBa3b. KoBajeHTHas (moyisipHasi W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATENLHOCTh XHUMHYECKHX 9JIEMEHTOB. Honnas CBSA3b.
Merannudeckas CBI3b
3.2 Tumnel KpUCTAUIMUYECKUX PELIETOK (aTOMHas, WOHHAasg, METaJIMYecKas),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW PEIICTKH U BUJA
XUMHUYECKOU CBSI3U
4 Baxnelime mnpeacTaBuTeNM HeOpraHMyeckux BemecTtB. Hemeramnsl u uX

COCOAMHCHUS. MeTanisl 1 uxX COCAUHCHUA




4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHHMYECKUX COCTUHEHHH: OKCHIIOB
(coneoOpa3yromiye: OCHOBHBIC, KUCIOTHBIE, aM(POTEpHBIC) U HECOJICOOpa3yIOIIIHE;
OCHOBaHHIA (memoun U HEPaCTBOPHMBIC OCHOBaHU); KHCJIOT
(kucnopoacoepKaiiue 1 OECKUCIOPOAHBIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

Ouznyeckue 1 XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOA,
XJIOpa, KUCIIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

®usnyeckue M XUMUYECKHE CBOMCTBA IPOCTBIX BEILECTB-METAIIIOB: JIMTHS,
HaTpUs, KaJIKsl, MarHUs U KaJIbLUs, ATIOMUHUS, JKene3a. DIEKTPOXUMUUECKUN psilt
HaIPSKEHUN METaJIOB

4.4

du3nuecknue M XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHCHI/Iﬁ HEMCTAJJIOB:
XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusndeckue 1 XMMUYECKHE CBOKMCTBA OKCHIOB HeMeTasuioB: cepsl (IV, VI), azorta
L, IV, V), docdopa (III, V), yrnepoma (II, 1V), kpemuus (IV). Ilomyuenue
OKCHJIOB HEMETAJJIOB

4.6

XuMuyeckue cBorcTBa okcu10B: MetamioB IA - IIIA rpynmn, nunka, meau (II) u
xenesa (1L, IIT). [Tonydyenue okcua0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUM M aM(pOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
TUIPOKCHUIOB allFOMUHUSA, JKene3a, ITMHKa). [lomyuyenne ocHoBaHUi 1 aMPOTEPHBIX
TUJIPOKCHJIOB

4.8

OO0ue XMMHUYECKUE CBOWCTBA KHUCIIOT: XJOPOBOJOPOTHON, CEpOBOIOPOAHOIM,
CEpPHUCTOM, CEepHOM, a30THOH, (ocdopHOl, KpeMHHEBOU, yrompHOU. Ocobbie
XMMHUYECKHE CBOMCTBa KOHIIEHTPUPOBAHHOW CEpHOW UM a30THOW KHCIOT.
[Tony4yenue KucnoT

4.9

OO6ume xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHWE BOJOPOJAA, KHUCIOPOAa, aMMHUaKa,
YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

411

[ToryueHne aMMuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBINUIEHHOCTH. Ob1mue
CIOCOOBI TIOTYYECHUSI METAJIJIOB

412

I'ereTmueckas CBI3b MCKIAY KilacCaMU HEOPTaHUYCCKUX COQJII/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUEeCKUX PeakIyil MO pa3jiyHbIM MPU3HAKAM: IO YUCIY U
COCTaBy Y4YacTBYIOIIMX B peakUWU BEHIECTB, MO TeIioBoMy 3d¢eKTy, Mo
M3MEHEHUIO CTETIEHEW OKUCICHUSI XUMUUYECKHUX 3JIEMEHTOB

5.2

TennoBoii 3¢ dexT XUMUYECKON peaKkIuy, TePMOXUMUYECKHE YPaBHEHUS. DK30- U
SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS




5.3

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuu. OKHCIUTEIIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHHA U BOCCTaAaHOBJICHHA. BHGKTPOHHBIP'I 0ajJaHC OKUCIUTENIHHO-
BOCCTaHOBHUTEIBHOU pC€aKiun

5.4

TeOpI/Ifl BHGKTpOHHTH‘leCKOﬁ Jucconralnmnu. KaTI/IOHBI, AHHWOHBI. C‘)J’IGKTpOJ'H/ITI)I n
HE3JICKTPOJIUTHI. CubHbIC U cl1a0bIe SJICKTPOJINTHI. CrerncHb Jucconuanun

5.5

Peaknmu noHHOTO OOMEHa. YCIIOBHS MPOTEKaHMs PEAKLUUH HOHHOTO OOMeHa,
IIOJIHBIE Y COKPAILICHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHA ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuasisl B IOBCEIHEBHOM JKM3HM 4ellOBEeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuii B JabopaTopuu u 0bITy. [lepBas
MOMOILb IIPY XUMUYECKUX 0’KOTaxX U OTPABICHUSIX

6.2

XUMHYECKOE 3arps3HeHHE OKPYKaroIen cpebl (KUCIOTHBIE TOKIH, 3arPA3HEHHE
MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI ero mupemorBpamicHus [IpenenbHas
nomyctumasi KoHueHtpanus BemiectB (IIJIK). Ponp xumum B pernenun
9KOJIOTHYECKHX TMpo0ieM. YCuleHue MapHUKOBOro 3¢dekra, paspyuieHue
030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3zoTa, (ocdopa, yriepona, KpeMHUS U UX COCAUHEHUN B
OBITY, MEIWIIMHE, TMPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IprmMeneHue
METaJUIOB M CIUIaBOB (CTajb, YYTyH, AIOPAIIOMHUHUH, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH WX coennHeHwid. [IoHATHE 0 KOppO3WH METaJlIOB, OCHOBHEIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpuposnHblE HCTOYHUKH YTJIEBOJOPOAOB (Yroib, MNPUPOAHBIN Tra3, HEPTH),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHHSIX
yriaepojna (MeTaH, 3TaH, ASTWJIEH, aleTUJIEH, 3TaHOJ], IJMIEPUH, YKCYCHas
kuciota). [loHATHE O OHOJIOTMYECKHM BaXXHBIX BEIIECTBAX: JKHpax, OejKax,
YIJI€BOJAX - U UX POJIM B )KU3HU YEJIOBEKa

Pacuersr:

7.1

o ¢popMyTaM XUMHYECKUX COSTUHEHUHN

7.2

Macchl (MacCOBOM) JIOJIM PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPaBHCHHAM







