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IosicHUTENLHAA3ZANMUCKA

PabouasmporpaMManoXuMUUIIOCTPOCHAHAOCHOBE(DYHIaAMEHTAIbHOTOSIpaCcOAePKAHHS
OCHOBHOTO o0miero o0Opa3oBaHus, TpeOoBaHuU K pe3ynbTaTamMm OCBOEGHUS
OCHOBHO00pPa30BaTeIbHOUIIPOrPAMMBIOCHOBHOT000I1IET000pa30BaHus, TPEOOBAHUMKCTPYKTYpE
OCHOBHOH00pPa30BaTeILHONIIPOT PAMMBIOCHOBHOT000IIIET000pa30BaHMsL, TpoNcaHHbIXBDeaepat
BHOMI'OCYIapCTBEHHOMOOPA30BaTeIbHOMCTaHIapTEOCHOBHOT0001Ieroo0pa3oBanus,arakxe Kon
LENIUUAYXOBHO-HPAaBCTBEHHOTOPAa3BUTUSMBOCIIUTaHUATpaKAaHHA Poccun.

[TpenogaBanney4eOHOTOKYpCca« X MMUM»BOCHOBHOUIITKOJICOCYIIECTBIIICTCIBCOOTBETCTBUUA  C

OCHOBHBIMM HOPMATHUBHBIMH IOKYMEHTAMU U UHCTPYKTUBHO METOANYECKUMUMATEpHUAIaMHU:

v 3akonPoccuiickoii®enepanun«O600pazoBannnBPoccuiickoii®enepannn»0129.12.2012r.
Ne273-D3;

v' ®enepalbHbIi TOCYIapPCTBEHHBIN 00pa30BaTeIbHBIA CTAaHIAPT OCHOBHOIO 00IIero obpa-
30BaHUsA, YTBEPXACHHBIN mnpukazom MwunHoOpHayku Poccum ot 17.12.2010 Ne 1897
«O0yTBEpKACHUUNBBEICHUUBACHCTBIE(EIEPATBHOTOTOCYIapCTBEHHOT000Pa30BaTEIBHO
rOCTaHJapTA0CHOBHOT000IIEroo0pazoBanusi»(Bpe . npukazaMunoopaaykuPoccnnor29.1

2.2014Ne1644)

esan kypca:

. Dopmuposanueyydauxcsle0CTHONECTECTBEHHO-HAYYHONKAPTUHBIMUPA.

. Pa3zeumueriozHaBaTeIbHBIXUHTEPECOB, NHTEIIEKTYaJIbHBIXUTBOPUECKUXCIIOCOOHOCTEHYY
AIIMXCSBIIPOLIECCEN3YICHUXUMUYECKOMHAYKMNEEBKIIAIaBCOBPEMEHHBIHAYYHO -
TeXHUYECKUHUIIporpecc; popMUpoBaHUEBAKHEUITUXIIOTUYECKUX ONIEPALIUUMBIIIITICHUI(aHATN3,CH
HTE3,0000111eH1e, KOHKPETU3allHs,CPAaBHEHUEHIP. )BIIPOLIECCE TO3HAHMSI CHUCTEMBl Ba)KHEHIINX
TOHSATHH, 3aKOHOB u Teopui 0 COCTaBe,
CTpOCHI/II/I,CBOI\/JICTBaXI/IHpI/IMeHeHI/II/IXI/IMI/I‘-IGCKI/IXBGHIGCTB.

. Bocnumanue y0ex1EHHOCTH BTOM, YTO NPUMEHEHHE MOJIYYEHHBIX 3HAHUWH yMEHUIIOo
XUMHUU SIBIISETCS OOBEKTUBHOW HEOOXOIUMOCTBIO JIsi 0e30macHOW paboThl C BeELECTBAMU
nMaTepruaIaMUBOBITYHHAIIPOU3BOJICTBE.

. Ilpoexmuposanueupeanu3ayuapbITyCKHUKaMUOCHOBHOMIIIKOJIBUTMYHOMOOpa30BaTeIbH
OUTPaeKTOPUH:BBIOOPIPOPHIILO0ydeHUABCTAPIICHIITKOICHIIN



npodeccnoHaTEHOT000Pa30BaTEILHOTOYIPEK ICHUS.

° Osnaoenue Kirwouesbimu KOMREmMEeHuUAMU. yqe6H0-
HO3HaBaTCJIBHBIMI/I,I/IH(bOpMaLII/IOHHBIMI/I,HGHHOCTHO-CMLICJIOBLIMI/I,KOMMYHI/IKaTI/IBHbIMI/I.

JU1 A0CTUKEHUSII TUX LIENIEH BKYPCEX UMUMHACTYTIEHHOCHOBHOT 000111€r000pa30BaHUSPEIIAI0TCS
cleqyrmue3agan:
v GOpMHPYIOTCA3HAHUAOCHOBXUMHYIECKOMHAYKA—
OCHOBHBIX(DAaKTOB,TOHATHI, XUMUYECKUX3aKOHOBUTEOPUH, BBIPAKEHHBIXIIOCPEICTBO
MXHUMHYECKOIOsA3bIKA;
v’ pa3sBUBAOTCAYMEHUSAHAOMI0AaTEHOOBACHI IO TXMMUYECKUESBICHUS, IPOMCX OIAIIUE BIPH
poJe,1a00paTOPHBIXYCIOBUSX,BOBITYHHAIIPOU3BO/ICTBE;
v IpHOOPETAIOTCSCIIEINAIbLHBIEYMEHUSHHABBIKUTIO0E30IIaCHOMYOOPAICHUIOCX MM Y
€CKMMMBELIECTBAMU,MATEPUATIAMUHUIIPOLIECCAMM;
v hOpMHPYETCATYMAHHUCTHIECKOEOTHOIEHUEKX IMUHKAKITPOU3BO, U TEbHONCHIIE001I
€CTBa,CIIOMOIBI0 KOTOPOMpenIatoTCATra00anbHbIEIPOOIEMbIUEIOBEYECTBA;
v’ OCYIIECTBISIETCAMHTErPALIHAX UMUYCCKONKAP THHBIMUPABEIMHYIOHAYYHYFOKAPTHHY.

IInanupyemMble pe3yJibTaThl:

1. IMYHOCTHBIEPE3YIbTATHI:

1) oco3HaHUECBOCHITHUYECKONTTPUHAITICKHOCTH,3HAHUCHCTOPUUX UMHUUHBKIIAIAPOCC
UHCKOMXMMHYECKOWHAYKHUBMUAPOBYIOXUMHUIO;

2) bopMupOBaHHE OTBETCTBEHHOT'O OTHOIICHUS K MIO3HAHUIO XUMUHU; TOTOBHOCTH
MCIIOCOOHOCTHYUAIIHX CAKCAMOPA3BUTHION

camM000pa30BaHNIOHA0CHOBEU3YUCHHBIX (PAKTOB,3aKOHOB M TEOPUI XUMHUHU; OCOZHAHHOTO
BBIOOPA U OCTPOCHUE MHAMBHUAYAIbHONOOPa30BaTeIbHONTPAEKTOPUN;

3) dbopMupoBaHKE IIETOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, HEOThEMIIEMOM
4aCTbIOKOTOPOUSBIIACTCAXUMHUECKAIKAPTUHAMUDA;

4) OBJIaICHUECOBPEMECHHBIMI3BIKOM,COOTBETCTBYIOIIUMYPOBHIOPA3BUTUSIHAYKUHOO
HIGCTBGHHOI\/JIHpaKTI/IKI/I,BTOM'-II/ICJ'ICI/IXI/IMI/ILIGCKI/IM;

5) ocBOEHHE COIMATBHBIX HOPM, TIPABHJI MMOBEJCHNUS, POJICH U ()OPM COIMATIBHOM KHU3HU
BCOIIMYME,ITPUPOIENIACTHOMKIU3HUHAOCHOBEIKOIOTHYECKOUKYIBTYPBINO€30acHOr000pa
IMCHUACBCIICCTBAMU UMATCPUATIaMU

6) bopMHUpOBaHHEKOMMYHHKATHBHOWKOMITETEHTHOCTHBOOIIICHUUCOCBEPCTHUKAMUUB3P
OCIIBIMU B TIpoIiecce 00pa30oBaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIeIOBATENLCKON, TBOPUECKOUUIPYTUXBUIOBACATEILHOCTH,CBI3aHHBIXCXUMUEH.

2. MeranpeaMeTHbIEPE3yJIbTAThI:

1) onpeneneHuereneiicoOCTBEHHOr000YYeHH S, TOCTAHOBKa()OPMYITHPOBAHUEIIISICEOSTHOB
BIX3a]1a4;

2) TUTAaHUPOBAHUECITYTEHTOCTIKCHUKETAEMOT0pe3yIbTaTaA00 yUCHUSX UMUH
KaKT€OPETHUECKOTO, TAKMIKCIIEPIMEHTAIbHOTOXapaKTepa;

3) cooTHEeCeHHe CBOUX JICHCTBUH C TUNIAHUPYEMbBIMHU PE3yJIbTaTaMU, OCYIIIECCTBICHNE
KOHTPOJISICBOEH JI€ATEIIbHOCTH B MPOLIECCE JOCTHKEHHS pe3ysbTara, onpeeseHle Crioco0oB
JNeCTBUMNPUBHINOIHEHUMIIA00PATOPHBIXUITPAKTHYECKUXPAOOTBCOOTBETCTBUUCIIPABIIIAMUTEXH
MKHOE3011aCHOCTH;

4) ompeziesIeHUEe UCTOYHUKOB XUMHUECKON HHPOPMAIIMH, TOJTyICHUE U aHATU3 e€,
CO37JaHNENH(OPMALMOHHOT OTIPO YK TaHEr OTIPE3CHTALIHS;

5) ucrnob30BaHHE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEPALVii: aHAIN3a U CHHTE3a, CPABHEHUSI
HCHCTEeMaTH3alnH,0000IeHUINKOHKPETU3 AN, BBISIBICHUCTTPUIMHHO-CIICICTBEHHBIXCBI3EHI



MMOCTPOCHUETOTUUECKOTOPACCYKICHUSINYMO3aKII0UEHUs(MHTYKTUBHOT0,/1€/IyKTUBHOTOUIIOAHAJIOT U ) HA
MaTepUaIeeCTECTBEHHO-HAYYHOTOCOICPIKAHUS;

6) YMCHI/ICCOE}I[aBaTB,HpI/IMeHHTBI/IHpeO6pa3OBbIBaTL3HaKI/II/I CHUMBOJIbI,MOACIN
I/ICXeMBII[JISIpeH_IeHI/ISIyIIC6HBIXI/IHO3HaBaTCJIBHBIX?;aI[a‘I;

7) hbopMupoBaHHEUPA3BUTHEIKOIOTHUCSCKOTOMBIIILIICHHS, yMEHUCTIPUMECHSTHEIOBII03

HaBaTeJIbHON, KOMMYHUKATHBHOM, COIIMAIbHON MPAKTUKE

npodeccnoHaTbHOMOPUCHTAIINY;

8) reHeprpoBaHHEUICHHONPEICTICHUECPEICTB,HEOOXOAUMBIX [UIUX PEATA3AIHH.

3. IIpeaMeTHBIEPE3YIbTATHI:

1) ymenue 0003HA4YaTh XMMHUYCCKHE JJIGMCHTHI, Ha3blBaTh MX M XapaKTePU30BaTh Ha
OCHOBEIOJIOKEHUABIIepuoanueckon cucreme/l. I.Menneneesa;

2) (hopMyTHUPOBAHUEU3YUCHHBIXIIOHSITHN: BEIIECTBO, X HMHYCCKHI
3JIEMEHT,aTOM,MOJIEKYJIa,OH, KaTUOH, aHHOH, MPOCTOE M CJIOXKHOE BEIIECTBO, XMMHUYECKas
peaxuusi, BUAbl XHMHYCCKUXPEAKIIHIAHT. 1.,

3) omnpeneneHuenohopmMyIaMcoCTaBaHEOPraHMUCCKUXHOPTaHUYECKUX BEIIECTB, Basl
€HTHOCTUATOMOBXHUMHUYECKHUXIIEMEHTOB UITUCTETICHUUXOKUCIICHUS;

4) moHUMaHUEUH(POPMAITUH,KOTOPYIOHECYTXMMUYCCKUE3HAKH,(HDOPMYJIbINyPABHEHHUS;

5) ymenue KinacCH(GUIMPOBATh MPOCThIC (METAIb, HEMETAJIbI, OJIArOPOJHBIC Ta3bl) M
CJI0KHBIS(OMHAPHBIE COCTMHEHUS, B TOM YHCJIC M OKCHJBI, a TAKXKE TUIPOKCUIBI — KHCIIOTHI,
OCHOBaHUs,aM(POTEPHBIETHAPOKCUABI—HCOJIN )BEIIECTBA;

6) dbopMyarpoBaHHE MEPUOMIESCKOTO 3aKOHA, O0BSICHEHHE CTPYKTYPBI U
MH(OPMALIUN,KOTOPYIO HECET IEpUOANYECKasl CUCTEMa XUMUYEeCcKuX aneMeHnToB /1. 1.
MeHieneeBa,pacKphITHE 3HAYCHUS IEPUOTMIECKOT03aKOHA;

7) yMEeHHE XapaKTepHU30BaTh CTPOCHUE BEIECTBA — BUBI XUMUYECKUX CBSI3CH U
TUTBIKPUCTATUINYECKUXPEIIETOK;

8) ommcaHKe CTPOCHHS aTOMOB XUMUYIECKUX DJIEMEHTOB C MOPSIKOBBIME HOMepamu 1—20 u
26,0TOO0paKEHUEHX CITOMOIIBIOCXEM;

9) cocraBieHueHOPMYTOKCHIOBXUMHYECKUXITIEMEHTOBHCOOTBETCTBYFOIIIUX UMTH]T
POKCHU/IOB;

10) HanMCcaHUECTPYKTYPHBIX(POPMYIMOIEKYIAPHBIXCOSTHHEH U (DOPMYITbHBIXSAMHUITHOH
HBIXCOETUHEHUUITOBAIIEHTHOCTH,CTETICHUOKU CIICHUSIITU3APS AYHOHOB;

11) ymennehopMyIupoBaTHOCHOBHBIE3aKOHBIX HMHUH : TIOCTOSTHCTBACOCTABABEIICCTBMOT
EKYJISIPHOTOCTPOCHHUS, COXPAHEHUSIMACCHIBEIIECTB, 3aKOHABOTaIPO;

12) ymenue GopMyIHPOBATH OCHOBHBIC MOJ0KEHHS AaTOMHO-MOJICKYJISIPHOTO YUEHHS U
TEOPUUIIEKTPOIUTHIECKONU TUCCOLINAIINY;

13) omnpeneneHUEPU3HAKOB, YCIIOBUHIIPOTEKAHUSHITPEKPAIIICHNS XUMUIECKUXPEAKITHIA;

14) cocTaBiIeHHEMOJIEKYIAPHBIXYPABHEHU X HMHUECKUX PEAKIINH, 10 ITBEPIK TAFOIIIX OO TITHEX 1
MHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB M OTPAKAIOIINX
CBSI3UMEKYKIIACCAMUCOETNHEHU;

15) cocraBieHueypaBHEHUHPEAKIIUHCYIaCTHEM IICKTPOIUTOBTAK)KEBUOHHOM(POPME;

16) ompeneneHue MO XUMUUECKUM YPaBHEHHSM MTPUHAIC)KHOCTH PEAKIIUN K
ONPEACIEHHOMYTUITYUIIUBULY;

17) cocTaBieHue ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMA C TOMOIIBIO
METO/Ia’JIEKTPOHHOT00aIaHCa;

18) nmpuMeHEHUENOHATHII «OKUCIICHUE»U «BOCCTAHOBJICHUEN IITXAPAKTCPUCTHKIX U
MUYECKUXCBOWCTBBEIICCTR;

19) onpenenenne ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMIA XJIOPHI-, CyIb(haT- U KapOOHaT-
AHMOHOBUKAaTHOHAAMMOHUSBPACTBOPE;

20) 00BsICHEHUEBITUSHUAPA3TUYHBIX HAKTOPOBHACKOPOCTHXMMUYCCKUX PEAKIINH;

21) yMeHHeXapaKTepU30BaThIIONI0KEHUEMETANIOBUHEMETAJUIOBBIICPHUOINICCKONCHCTEMEDJIC
MEHTOB, CTPOEHUENXATOMOBHKPHUCTAIIIOB,00IHEe(PH3NICCKHCHXUMUIECKIE CBOMNCTRA,;



22) 00BbACHEHNEMHOT000PA3USIIPOCTHIXBEIIECTBIBICHUEMAIIOTPOITMUCYKA3aHHEMEEPH
YHH;

23) yCcTaHOBIICHHE Pa3IHUYKid THIPO-, TUPO- U AIEKTPOMETAIUTYPTUH U WILTIOCTPUPOBAHUE
ATHXPA3TUUIUAIPUMEPAMHUIIPOMBIIIICHHBIXCIIOCOOOBITONyYCHUSIMETAIIIOB;

24) ymenwue naBaTh o011y XapakTepucTuky 3ineMeHToB I, I, VIIA rpynm, a Takxke
BOJIOPO/A,KUCIIOPOAa,a30Ta, cepsl, hocdopa,

yrIIepoa,KpeMHUSIMOOpa30BaHHBIX MMHUIIPOCTHIXBEILIECTBH BKHEUIIIMX COEAUHEHHH (CTpoeHueE,
HAaXO0X/ICHHE B IPUPOJIE, MOJTyYeHUE, (PU3NIECKIE NXUMUYECKIE CBOMCTBA, IPUMECHEHHE);

25) yMEHHEOIUCHIBATHKOPPO3UIOMETAIUIOBICIIOCOOBI3AIUTHIOTHEE;

26) YyMEHUETIPOU3BOIUTHXUMUICCKHEPACUETHICHCIIONb30BaH UEMITOH THI «MACCOBAs IOIISIBEILL
€CTBa B CMECH», «KOJIMUYECTBO BEIIECTBAY, «MOJSIPHBIA 00BEM» 110 (popmynam
UypaBHEHHUSAMPEAKIIHIA;

27) ONMCaHUEeCBOMCTBUIIPAKTUICCKOT03HAYCHUSIN3YYCHHBIXOPraHUY€CKUXBEIIICCTB;

28) BBINIOJIHEHNEO003HAUCHHBIXBIIPOIrPAMMEIKCIIEPUMEHTOB,PACIIO3HABAHHEHE
OpraHMYeCKUXBELIECTBIIOCOOTBETCTBYIOMIMMIIPU3HAKAM;

29) coburoeHuenpaBuIOe30MacHONPabOTHIBXUMHYECKOMKaOHETE(JTab0paTOpun ).

Conep:xanue
nporpaMMbIXumus 8kiacc
(68 yacoB,2uyacaBHeneI10)

HavanbHble NOHATHAN3AKOHBIXUMHH

Tenaunsemecta. CBOMCTBaBEECTB. DTATOHHBIEPU3NISCKAECBOKCTBABEIECTB. MaTepua
Bl W MarepuajgoBefeHue. Poiab  XuMMM B KM3HM ~ COBPEMEHHOIO  OOILECTBA.
OTHOIIIEHNEOOIeCTBAK XUMUH : XeMODUITHUIUXEMOPOOHSI.

Meroasimzyuenusxumun. Habmonenue. Oxcniepument.MoaenupoBanue. Moienumarepua
JIbHBIEU3HAKOBBIEWJINCUMBOJIBHBIE.

I"azpr. Kuaxoctu. TBEpapieBeniecTBa. B3anMHbIEEPEX O ABIMEK Tyar pEraTHBIMUCOCTOS HUS
MU  BENIeCTBA:  BO3roHKa  (cyOnumanus) ©  jAecyOnumanus,  KOHJACHCAMS U
UCIIApEHUE,KPUCTAIIN3ALUSUILIABICHUE.

®uznyeckue sABieHUA. UucTble BeniecTBa M CMECH. ['OMOTEHHBIE U TE€TEPOrCHHBIE
cmecu.CmecurazoobpasHble, KuIKuenTBEpabie. CiocoObIpasieieHusicMecei :neperoHKa, iiuancT
WISALHS, 0TCTauBaHKe, QUIIbTPOBAHUE, KPUCTAIUIN3AL U MITMBBITapuBaHue. XpoMaTorpagusi.
[IpumeHneHue 3TUX criocoO0B B 1a00paTOPHOI MpaKTHUKE, HA IPOU3BOACTBE U BOBITY.

XuMuyeckuesneMeHThl. AToMbIUMOJIEKYIbL. I [pocThiencioxkHbIeBeleCTBa. AJUIOTPONUS
Ha npumepe kucinopoga. OCHOBHBIE MOJIOKEHHUS aTOMHO - MOJIEKYJISIPHOTO y4yeHHs.VOHBIL.
BemecTBamoeKy I pHOrOMHEMOJIEKYJIIPHOT OCTPOCHHSL.

3HaKkH(CUMBOJIBI ) XUMHUECKUX3IeMeHTOB. MTHpOopMaLnsa, KOTOpYIOHECYT3HAKMX UM UECKUX
3JIEMEHTOB. DTUMOJIOTUSIHA3BaHUITHEKOTOPBIXXUMHUECKUXA1eMeHToB. I lepuonueckas  tabiuia
xumuyeckux dieMeHtoB J[. M. MenneneeBa: KOPOTKONEPUOAHBIM HUIMHHOIIEPHUOAHBIN
BapuanThl. llepuoaslt u rpynmel. [naBHas u  moOounas moArpymmbl, win A- ub-
rpynibl. OTHOCUTENIbHAsIaTOMHAsIMacca.

Xumunueckuepopmyibl. Uuaekcbinkod G punmeHTs. OTHOCUTENbHAIMONIEKY I pHasiMacca.
MaccoBast 0151 XMMHYECKOTO JJIeMeHTa B coeauHeHuH. HMHdopmanus, KoTopyro
HECYyTXUMHUYECKHe (POpPMYIIbI.

BanentHocTs. CTpyKTYpHBIEPOPMYIIBL. X UMHUUECKUEIIEMEHTHICIIOCTOSIHHOMUIIEPEMEHHO
HBaNIeHTHOCTHI0. BrIBOApOpMYIIBICOC TMHEHUATIOBAIEHTHOCTH. OnIpeieTICHHE



BaJICHTHOCTUXHMMHUYECKOr03eMeHTanopopmyiesenecTsa. CocTaBleHIEHA3BaHUNHCOCIMHEH U, C
OCTOSIIIMXU3/IBYXXUMUYECKUXIEMEHTOB,I0BAJIEHTHOCTU. 3aKOHIIOCTOSIHCTBA COCTAaBABELIECTB.

Xumnueckuepeakuu. PeareHTbinnporykreipeakuu. [ [pu3HaKuXMMU4EeCKUX PEAKIIAN.
VYcnoBus uMX HpoTeKaHHWs U I[pekpamieHus. Peakuum ropeHus.  OK30TEpMUYECKUE
HMSHJIOTEPMHUUYECKHUE PEAKIUU.

3aKOHCOXPaHEHUAMACCHIBEIECTB. XUMUYECKHEYpPaBHEHNA. COCTaBICHUEXUMHUYECKUX
ypaBHeHHH. VM H(popManysa, KOTOPYIOHECET XUMUYECKOEYPABHEHHE.

Knaccupukanus XuMHUECKHMX peakuMid IO COCTaBy M 4YHMCIy pPEareHToB U
pOAYKTOB. TUNBIXUMUYECKUX peaK il Peakimucoe inHeHus, pa3nokeHus, 3aMelieHuInoOMeHa.
Karanmsatopeimkaranus.

JdemMoHcTpanuu

. KomnekuusimarepuanoBun3ieIMiu3HUX.

. Mopenu,ucnoib3yeMbleHaypoKkax Gu3uku, Ononoruuureorpaduu.

. O0BEMHBIEHIIAPOCTEPKHEBBIEMOIEIIMHEKOTOPBIXXMMUYECKUX BEILIECTB.
. Monenu KpucTamInyeCKUXpeETOK.

. CoOupanuenpudbopauIAnoNyyeHUAra3aupoBepKkaeroHarepMeTHUHOCTb.
. Bosronkacyxorosnb/a,iioganinnHadtainHa.

. ArperaTHbleCOCTOSIHUSBO/IBI.

. PaznenenmneByxHecMeIMBAIOIUX CSKHUIKOCTEHCIIOMOILB IO 1IN TEIbHOUBOPOHKH.
. KonnekuusopIToBBIXTPUOOPOB ISP UIBTPOBAHUABO3AYXA.

. PaznenenmnexpacsiierosemiecTadioMacTepacnoMoIbo0yMaKHONXpoMaTorpag .
. MoenuanaoTponHbIXMOIU PUKAUITYTIIepO1auCepBl.

. [Tonyuenneo3oHa.

. KoHncTtpynpoBanuemapocTepHEBbIXMOIEIEHMOIEKYI.

. AnmaparKunmna.

. PaznoxennebuxpomaTaaMMOHUS.

. OnBITHLUUTIOCTPUPYIOLINE3aKOHCOX PAHEHUIMACCHI BEILIECTB.

. I'openue dhocdopa, pacTBopeHrE MPOyKTa TOPEHUS B BOJIE U
HCCIIEIOBAaHUETIOIYyYEHHOIOPaCTBOPAIIAKMYCOM.

. B3anMoencTBreCcOoNsIHOMKACIOTBICHIUHKOM.

. [Tonyuyenunernnpokcuaameau(Il)ueropasnoxxeHnenpuHarpeBaHuu.

JlabopaTropHbIEONBITHI
O3HaKOMJICHHECKOJUIEKINE1ab0paTOPHONUIIOCY B
[TpoBepkanpubdopa s MOTydeHHITa30BHATEPMETUIHOCTb.
O3HakOMJICHHECMHUHEpalaMy,00pa3yIOIIUMUTPAHUT.
[IpuroroBneHnereTepOreHHOMCMECUIIOPOIIKOBCEPBIMKENE3ANNX PaA3IETICHUE.
B3aumoeiicTBuepacTBOPOBXIOPHI0BUHOIUA0BKAIUACPACTBOPOMHUTpATacepedpa.
[Honyuenuernapokcunamenu(ll)uerozanmoielicTBHECCEPHONKHUCIOTOM.
B3anmoaeiicTBHEpacTBOPACOABICKACIOTOM.

N gk~

HpOBCpKa 3aKOHa COXPAaHCHUA MACChI BCIICCTB HA IPUMEPC B3aUMOACUCTBUS IIETIOUHN
HUKHCIIOTHI.



9. TIIpoBepka 3aK0HA COXpAHEHHUS MACCHI BEMIECTB HA IPUMEPE B3AUMOIEHCTBYS IEIOUH

uconmxenesa(Ill).

10. PasnoxenunenepokcuaaBoaopoaa cromolnpookcuaamMapranmna(lV).

11. 3amemenuexene3oMMeIMBMEIHOMKYIIOPOCE.

IpakTnyecknepadoThI

1. 3nakomcTBOCIa00paTopHbIMOOOpynoBaHueM. [ [paBunaTexHuKOE30MacCHOCTUITPUPAOOT

e B kabunetexumMun. HekotopbieBUABIPaOOT.

2. Hab6monenuesaropsmieiiceedoit
BasknelimuenpeacraBuTeIuHeoprannyeckuxpenmecTs. KojimuecTBeHHbICOTHOIIEHUSIBXU

MHUH

CocraBBo3ayxa.lloHaTHE0000BEMHOIT0IEKOMITOHEHTATPUPOIHOUTa30BOHCMECH
— Bo3ayxa. Pacuér o0pEmMa KOMITOHEHTA Ta30BOM CMECH 110 €ro 00BEMHOM J0JIe
WHa000pOT.

Kucnopon.O3on.ITomyuenuekuciopoaa. CoOnpanrnenpacno3HaBaHUCKUCIOPOA.
XUMHUYECKHUECBONCTBAKUCIIOPO/1a: B3aUMO/IeHCTBUECMETAIITIAMHU, HEMETAJUIAMUUCIIOKHBIMUBEIIIECTBAMH.
[Ipumenenue kucnopoa. KpyroBopoTkuciopoaaBnpupoe.

Oxkcunpl. OOpazoBaHue Ha3BaHUN OKCHIOB 10 UX opmyrnam. CocTaBicHHE
dbopmynokcuaoBIouxHa3BaHusAM. [ [pe1cTaBUTEIMOKCH10B: BOIaUYTJIEKUCIIBIATA3, HETAIEHAST U3 B
€CTb.

Bonopoa B npupoze. ®usnyeckrne 1 XUMUYECKHE CBOMCTBA BOJOPOAA, €TI0 MOJyUYEHUE
UIIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukarus. MHIUKaToOpsI.

TabmunapactBopuMocTr. CoNsHASUCEPHAIKUCIOTH, MIXCBOHCTBAUTIPUMEHEHHE.

Comm,uxcocraBuHa3Banus. PactBopumoctbcoseit BBoje.[IpencraButenucomneit: xiopua
HaTpus,KapOoHaTHATpUA,HoCchaTKATBIIHS.

[TocTostnuas ABoraapo. KonndectBo BemectBa. Monib. MomsipHast macca.
KparHbleeAMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOJIIPHAS UKHIJIOMOJISIPHAsIMACCHIBEIIECTRA.

Pacuéreiccnionb30BaHUEMITOHSATUN «KOJIMYECTBOBEIIECTBAY, KMOJISIPHAsSIMACCAY,
«IOCTOSIHHAaIABOTaIpO».

3axoHABOrapo.MosspHEIH0ObEMIa3000pa3HBIX BEIIECTB.
OTHOCUTENBHASTIIIOTHOCTHOAHOTOTa3aII0IPYyTOMY.

Kparnple enuHHIBI U3MEpEHUS] —
MUJUTAMOJIIPHBITUKAIIOMOJIIPHBIHO0EMBITa3000pa3HBIXBEIIECCTB.

Pacuérpicucnionb30BaHUEMITOHATUN «KOJIMYECTBOBEIIECTBAY, «KMOJISIPHAsIMACCAY,
«MOJISIPHBIHOOBEMIa30B», «ITOCTOSIHHAS. ABOTAIPOY.

Pacuérpicucnionb30BaHUEMITOHATUN «KOJIMYECTBOBEIIECTBAY, KMOJISIPHAsIMACCAY,
«MOJISIPHBIHOOBEMIA30BY», «IUCIOABOTATIPO.

I'unpocepa. KpyroBopor Boasl B mpupoge. Puzndeckue U XUMHUYECKHE CBOWCTBA
BOJIbI:B3aMMO/ICHCTBHECOKCHIAMH.

OcHoBaHus,1MXCcOCTaB.PacTBOPUMOCTEOCHOBaHUNBBOAE. I3MEHEHHEOKPACKUMHIUKATOPO
B B LIenoyHoicpene. [IpeacrtaBuTenuienodeil: TuIpoKCUAbIHATPHUSA, KA UKAJIbIIHS.

PactBoputens m pactBopéHHOe BemiecTBO. PactBopel. PactBOpenme. ['mapatsl.
MaccoBasiionsipacTBOpEHHOTOBEIIECTBA. Pacu€Thl,CBA3aHHBIECHUCTIONH30BAHUEMITOHATHSIKMACCO
Bas



JIOJISIPaCTBOPEHHOT OBEILIECTBAY.

JdemMoHcTpanuu

. OrnpeenieHuecoaepKaHUSIKUCIOPOAaBBO3IyXE.

. [TonydenuekucnopoaapaznoxeHrueMIIepMaHTaHaTaKaTUIUIIEPOKCHUIABO
opoJa.

. CobupaHneMeTOJOMBBITECHEHUSIBO31YXaUBO/IbI.

. Pacno3znaBanuekucioposa.

. I'opernemarnus,xenes3a,yris,cepbiudochopaBKUCIOPOIC.

. Komnnekuusiokcuios.

. [Tonyuenue,cobnpanuenpacno3HaBaHuEBOI0POIA.

. I'openueBonopona.

o B3aumoneiicrBueBonoponacokcumommeu(1l).

. KonnekuusiMuHepanbHBIXKUCIIOT.

. [IpaBuiiopa3daBieHUsACEPORKHUCIOTHI.

o Komnekuusicomei.

. TabnuiapacTBOPUMOCTHOCHOBAHHH, KUCIIOTHCOICHBBO/IE.

. HekoTopsieMeTamibl, HeMETaUTBINCOS IMHCHUSKOJINIECTBOMBEIIECTBAB 1 MOJIB.

. MonenbMonsipHOroo6bEMarazoo0pa3HbIXBEIIECTB.

JlabopaTopHbIeONbITHI
12. ITomyTHEHHEN3BECTKOBOMBO ABITPUITPOIYCKAHMUYTIIEKHCIIOTOrasa.

13. Tony4enneBo10pogaB3anMO A€ CTBHEMIIMHKAN COITHOMKUCIIOTH.

14, PacniosHaBaHUEKUCIOTUHAUKATOPAMH.

15. M3MeHeHnEOKpaCKUMH IMKATOPOBBILEIOUHOMCPEIE.

16.  OsmakomieHHecnpenapaTaMuIOMaIIHEHMIUIIKOILHORANTEYKA—

pacTBOpaMHUIIEPOKCUIABOI0POAA,CTUPTOBOIHACTONKUNO/IaNHAIIATBIPHOT OCITUPTA.

IpakTHyecknepadoThI

3. Tlonyuenue,coOMpaHrENPaACTIO3HABAHUEKUCIIOPOIA.

4. Tlony4enue,coOUpaHUENPACTIO3HABAHUEBOIOPO/IA.

5. TlpuroroBieHre pacTBOPOBCOJIEHCHX3aIaHHONMACCOBOMIOIEN.
OCHOBHBIEK/JIACCHIHEOPTAHNYECKUXCOETUHEHU I
O06001menuecBeneHN000KCH 1ax , MXKIacCuUKAINT, Ha3BaHUAXUCBOMCTBaX.C

MOCOOBI TTOJTYYEHUSIOKCHUIOB.

OcHoBaHus, w#X Ki1accupukamnus, Ha3BaHWS W CBOWCTBA. B3ammopeiictBue c
KHCJIOTAMU,KHCIIOTHRIMHOKCHAAMHUUCOIISIMU. Pa3ioskeHIEeHepacTBOPUMBIXOCHOBaHMA. CITIOCOOBITT
OJIy4eHUSIOCHOBaHUH.

Kucnorsl,uxxnaccudukanusuaazpanus. O0MMeX UMAYECKHECBOMCTBAKUCIOT. B3anmonei
CTBHEKHUCIOTCMETAIIAMU. DJIEKTPOXUMUYECKUN P AHANIPSDKEHUIIMETaIUTOB. B3aumoaeiicteue
KHCIIOTCOKCUIaMUMETAJIIOB.

B3aumoneiicTBrE KMCIOT C OCHOBAHUSIMU —peaKIUsHEeUTpanu3anuu. B3aumoieiicTBUEKHCIIOTC

COJISIMH. [Tonyuenune

OECKUCIOPOAHBIXUKUCIOPOACOACPKAIUXKHUCTIOT.

Comm,uxxnaccudukanusucBoicTsa. Bzaumoaeiicteuecomneit
CMETallIIaMH,0CO0EHHOCTUATUXpEaKInii. B3anMoaericTBueconencconsimMu.

['eneTnueckuepspIMeTaIIIanHEMETaIIA. ] eHeTHYEeCKasACBA3bh MEXKIyKIaccaMu



HEOPraHMYECKUXBEIIECTB.

JIaGopaTopHBLIEONBITHI

17. B3aumonelicTBHEOKCHIA KaTbLUACBOIOM.

18. TlomyTHEHHEN3BECTKOBOMBOIBI.

19. Peakumsneiitpanuzanum.

20. Tlonyuenunernapoxcunameu(Il)uero3anMoaeiicTBUECKUCIOTOM.
21. Paznoxenuernapoxcuaamenu (1) mpunarpesanun.
22. B3auMo1eiiCTBUEKHCIOTCMETAIIAMH.

23. B3auMoaeliCTBUEKUCIOTCCOISMU.

24. O3HaKOMIIEHUE CKOJUIEKIUEHCOTIEH.

25. Bsanmoneiicreuecynbdaramenu(Il) cxenesom.
26. B3auMoeiicTBHECOIEHCCOISIMU.

27. TeHeTUECKasACBA3bHAIPUMEPECOEIUHEHUIME .
IpakTHyecKnepadoTol

6. PemeHuesKCIIEpUMEHTANLHEIX3a1a4.

Iepuonuyeckuii 3axkoH u lIlepuoguyeckass cucreMa XHMHYECKHX

emenToB/[.MU.MeHaeneeBancTpoeHueaToma

EcrecTBeHHBICCEMENCTBAXUMUUECKHUXDJIEMEHTOB  IIIEJIOYHBICHIIIEIIOUHO3EMEIbHEIEMETal

JIbI,rajioreHbl, iHEpTHHIS(O1aropoaHbIe )ra3bl. AMGOTEPHOCTh. AM(POTEPHBICOKCHIBIMTUIP

oKcHabl. KOMIIIEKCHBICCOIIH.

Otkpeitue [I. . MenneneeBbiM Ilepuoguyeckoro 3akoHa U cO3AaHuUE
umlIepronnueckoncCUCTEMBI XUMUYECKUXAIIEMEHTOB.

ATOMBIKaK (opmMa CYIIECTBOBAHUS XMMHYECKUX dJIEeMEHTOB. (OCHOBHBIC CBEICHUS
ocTpoeHnnaToMoB.JlokazaTenbcTBaciokHOCTUCTpoeHUusIaTOMOB. OnibiThIPe3epdopaa.[Inanerapu
asIMOJIENIbCTPOCHHUIATOMA.

CocraBaTOMHBIXSAEp: MPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHASI aTOMHas Macca.
B3anmMOoCBA3bIOHATUIACITPOTOH, KHEUTPOH»,«OTHOCUTEIIbHAIATOMHAsIMACCA.

Mukpomup.neKTpoHbL. CTPOEHUEITEKTPOHHBIX YPOBHEHATOMOBXUMUYECKUXIIIEMEHTOB
NeNe1-20.ITonsTHE03aBEPIIEHHOMDIEKTPOHHOMYPOBHE.

N3ortonsl. ®uznueckuiicMpicicuMBonukul lepuoanueckoiicucremsl. CoBpeMeHHassGopmy
nmupoBkallepuonnyeckoro3akoHa. FI3MeHEHUACBOMCTBIIEMEHTOBBIIEPHOIAX UT PYTITIaX, KaK () YHKIT
USACTPOCHUSINICKTPOHHBIX000T0UEKATOMOB.

XapakTeprucTUKadJIeMEHTa-MeTaIlJIaudJIEMEHTa-

HEMETaJUIANOUXIIoNO0KeHUIoBl lepnonueckonicucreme XUMUYECKUXIIIEMEHTOB
J.N.Menneneena.

JdemoHcTpanuu

. PaznununsiehopMbITAOIUIIEPUOANYECKONCUCTEMBI.

. Mopenuposanuenocrpoenusllepuoanyeckoncucremsr/[.M1.Meneneesa.

. MonaennaTtoMOBXUMUYECKUXITIEMEHTOB.

. MonenratoMoBasieMeHTOB 1—3-r0 epuo 108

JlabopaTopHbIEONBITHI.
28. TlonyueHneaM(poTEpHOrOrHAPOKCHJAUNCCIIEJOBAHUEETOCBOKNCTB.

XHMH‘[CCK&HCBHSL.OKI/ICJII/ITCJIbHO-BOCCTaHOBI/ITeJIbHblepeaKHHH



HNonnast xumuueckass cBA3b. VoOHBI, 00pa3oBaHHbIE aTOMAaMHU METAJJIOB U
HemeTaoB.CxeMbl 00pa30BaHUSl HMOHHOM CBSI3M JUIsl OMHApHBIX coequHEeHud. MoHHBIE
KPUCTAJUTNYECKUEPEIETKH M (PU3NYECKHUE CBOMCTBA BEUIECTB C 3TUM THUIOM peméTok. [lonsrue
0 (hopMyJIbHOMEIMHULIE BEIIECTBA.

KoBasleHTHasIXUMHUECKasICBsI3b. DIEKTPOHHBIEUCTPYKTYpHbIehopMyiibl. KoBaneHTHasiHETT
oJsipHasCBA3b. CXeMbI0Opa30BaHUSIKOBAJICHTHOWCBA3HISIONHAPHBIX COSTUHCHH.
MounekynspHple M aTOMHBIE  KPUCTAJUIMYECKHE  PEIIETKH, W  CBOWCTBA  BEILIECTB
COTUMTHUIIOMPEIIETOK.

OneKTpOOTpULATENIBHOCTD. PsananexkTpoorpunatenbHocTH. KOBaeHTHASIOISIPHAAX UMUYE
ckascBs3b.unons.CxeMploOpa30BaHUAKOBAIEH THOMIOISIPHOWCBA3U UIA0MHAPHBIX COE IMHEHUH.
MonekyJIapHbIENaTOMHBIEKPUCTAIIINYECKAEPELIETKH,CBOUCTBABEIIECTBCITUMTUIIOMPEILIETOK.

MerammaecKasxuMU4eCKasACBA3bUMETANINYECKAAKPUCTALINYECKAIPELIETKA.
CBolicTBaBEIIECTBCITUMTUIIOMPEIETOK. EqMHAS TPUPOAAXUMUYECKUXCBSA3ZEH.

Crenenp oxucieHus. CpaBHEHUE CTENEHU OKHUCIEHHS U BajeHTHOcTH. [IpaBuia
pacuéracreneHeoOKUCIeHUAN0POPMYITAMXUMUYECKUX COETUHEHU .

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OnpeneneHne CTEneHed OKUCIECHUs
JUIA3JIEMEHTOB,00pa3yIOIINX BEIECTBAPa3HBIXKIIACCOB. PeaK IMMMOHHOr00OMEHANOKU CIIUTENIBHO-
BOCCTaHOBHUTENbHBIEPEAKIIMN. OKUCINTENBUBOCCTAHOBUTEIL,0KMCIIEHNENBOCCTaHOBIIeHHE. CocTa
BJICHHUEYPaBHEHUHOKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUIMETOAOMAIEKTPOHHOT00aMaHca.

JdemMoHcTpauuu
. Buneodparmentoiucnaiiipl « loHHasXuMu4ecKasCBsI3bY.
. KomnekuusiBenecTBCHOHHONX UMUUECKOMCBSA3bIO.
. Mopenyu HOHHBIXKPUCTAIIINYECKUX PEILIETOK.
. Buneodparmentoiucnaiipi«KoBaaeHTHASIXUMUYECKASICBA3bY.
. KomneknussenecTBMOJIEKYIIPHOTO HaATOMHOTOCTPOEHUS.
. Mopenu MONEKYJIAPHBIXY AaTOMHBIXKPUCTAIUNINYECKUX PEILIETOK.
. Buneodparmentoiucnaiipi«MeTamanueckassXuMHYeCKasiCBA3b.
. Komnexnusi«Meramuibiu CriiaBbi».
. BiaumopeiictBuenHkaccepoit,constnorkucnoroi, xaopuaommeau(1l).
. I'opennemarnmus.
. B3anmoneiicTBHEXIIOPHONUCEPOBOIOPOTHONBOIBI.
JlabopaTopHBICONBITHI

29. M3roToBieHHEMOIENN, WTIOCTPHPYIOIIENH CBOHCTBAMETAIINYECKONCBA3H

Conep:xkanue
nporpamMmmbIXumus 9
KJ1ace
(68 yacoB,2uyacaBHene10)
IHoBTOpEeHUEen00001IeHNeCBeAeHNITTTOKYPCYSKIacca
bunapusiecoeaunennst. OKkCuabICOIe00pa3yoIIeHHECOIe00pasyIoIue.
IManpokcunbl:ocHOBaHUS ,aMPOTEPHBIE,KUCTOTHL. CpeIHIE, KHCITBIE,0CHOBHBIECOIIH.



O06o00611eHNe cBeleHNH 0 XuMHUecKuX peakuusx. Knaccugpukarus
XMMHUYECKUXPEAKIMIA TI0 Pa3IMYHBIM OCHOBAHMSIM: COCTaBY M YHCILY PEarupyroumx 1
00pa3yIONIMXCIBEIIECTB, TeINIOBOMY3 (D ekTy,

HaIPaBJICHUIO, I3MEHEHHIOCTEIICHEHOKHCIICHUNIIEMEHTOB,00pa3yOLHX PearupyroLIHe
BeIeCTBa, (ha3e, NCI0Ib30BAHHIOKATAT3aTOPA.

[ToHsTHE O CKOPOCTH XUMUYECKOI peakiuu. DakTopbl, BIUSIONINE HA
CKOPOCThXMMHUYECKUX PEaKIIUil: TPUPOIapear upyIOLIHX BEIECTB, HIXKOHIICHT ALK, TeMIIepaTypa,
IUIONIAIbCONPUKOCHOBEHHS, HAlTMYneKaranu3aropa. Karamus.

JdemMoHcTpanuu

. O3HaKOMJIEHHECKOJUIEKIIUSIMUMETAIITIOBUHEMETAIIIOB.

. O3HaKOMJIEHHE CKOJUIEKIIMSIMUOKCHIOB,KUCIIOTH COJIEH.

. 3aBUCUMOCTBCKOPOCTUXUMUYECKONPEAKIMMOTIIPUPOABIPEAT UPYIOLINX BEIIECTB.

. 3aBUCUMOCTBCKOPOCTUXUMHUYECKONPEAKIIMMOTKOHIIEHTPAlIUMPEarupyroIuxse

IIECTB.

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKLUU OT
IJI0LIAIMCONPUKOCHOBEHUSIPEAr P YIOIIMX BEIECTB( «KUTISALIUI
CIION»).

. 3aBUCUMOCTHCKOPOCTUXUMHUYECKONPEaKIMHOTTEMIIEPaTypblpearup yroIUXBELIECTB.

JlabopaTopHbIeONbITHI
B3anmoaeiicTBHEaMMHaKanXxJIOPOBOAOPOIA.
PeakuusinenTpanuzanum.
Ha6monenueremioBoroagdexrapeakimuHeHTpann3amm.
BsaumogeiicrBuecepnoiikuciorsicokcupommeau(Il).
PasnoxxeHnenepokcu1aBo10poaacioMolbloKaTanta3blkapTodens

ok wdE

3aBUCHMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMK OT MPUPOIBI PEarupyroIIiuX BEIIeCTB
HaIlpUMEPEB3aNMOICUCTBUS PACTBOPOBTUOCY Ib(PaTaHATPUSIUXIIOpU1a0apusl, THOCYIb(haTaH
aTPUSUCOJITHOMKHUCIIOTHI.

7. 3aBHCHMMOCTLCKOPOCTUXMMHUYECKOMPEAKIMUOTIIPUPOABIMETAIIIOB IIPH
MXB3aNMOJICHCTBUHCCOIITHONKHICIOTOM.

8. 3aBMCHMMOCTLCKOPOCTUXUMHUYECKOMPEAKIMUOTIIPUPOIEI
KHUCJIOTITPUB3aNUMO I CTBHHHX CIKEITIE30M.

9. 3aBHCHMMOCTBCKOPOCTUXMMHUYECKONPEAKIIMUOTTEMIIEPATYPEL.

10. 3aBUCHMOCTBCKOPOCTUXUMHUYECKONPEAKITUMOTKOHIEHTPALIH.

11. 3aBUCHMOCTh CKOPOCTM XUMHUYECKOM pEeaKkIud OT IUIOLIATU
CONMPUKOCHOBEHUSIpEArupyroMXBEIIECTB.

12.  3aBHCMMOCTBECKOPOCTUXMMHUYECKONPEAKIIMMOTKATAIM3ATOPA.
XHMHYeCKUePeaKIIMMBPACTBOPAXIEKTPOJIUTOB

[ToHATHEO003IEKTPOTUTHUECKONH AN CCOLIUAIINH. DIEKTPOIUTHIMHEIIEKTPOIUTHL. MexaHu3M
JUCCOLUAIMUAIIEKTPOIMTOBCPA3INYHBIMXAPAKTEPOMCBA3H. CTEIEHBAIIEKTPOIUTHYECKON AU CCOL]
narmu. CuibHbIeHCIa0bIeaIEKTPOIHUTHI.

OCHOBHBIECNIOJIOKEHUATECOPUHIIIEKTpoIUTHYecKo A cconnaru. Knaccuukanusnonon
U ux cBoicrBa. KHCIOTB, OCHOBaHMS M COJNM Kak 3eKTpoiauThl. WX kiaccudukanus
UUCCOLALUS.

OOme XMMUYECKHE CBOMCTBA KHUCIOT: HM3MEHEHHE OKpPAacKd HWHIUKATOPOB,



B3aUMO/ICCTBUECMETANIAMH,OKCUIAMUUT U IPOKCUJAMUMETAIUIOBUCOIIMU. M OJIEKYJISIpHBIE
MM OHHBIE(TIOHBIEUCOKPAIIEHHBIE ) yPABHEHUSIPEAKIIUN.
XUMUYECKUNCMBICICOKPALLIEHHBIXYPABHEHU . Y CIIOBUANIPOTEKAHUAPEAKIIUMUMEXKTYIIIEKTPOIIUTA
MUJIOKOHIIA. PATaKTUBHOCTH METAJIJIOB.

OO01muex MY eCKUeCBONCTBAIEI0Yeii: B3aUMOIeICTBHECKUCIIOTAMH,0KCHIaMITHEMETa
710B,coaMU. OOIIMEX UMUYECKHECBONCTBAHEPACTBOPUMBIXOCHOBAH I : B3aUMOI€ICTBUECKUCIIOT
aMU,pa3JI0KeHUETPUHATPEBAHUU.

OO01rexMHYECKUEeCBONCTBACPETHIX COJIECH: B3aUMO/ICHCTBUECKUCIOTaMU, I1IeJI0YaMH,
coJIsIMUUMeTaIaMy. B3anMo1elicTBHE KUCIIBIXCOJICHCOLIEIIOYaMHU.

I'maponus, kak oOMeHHOe B3auMojeiicTBue coneil ¢ Bomoi. [maponmus comm
CHJIbHOTOOCHOBAaHUAMCIA00MKHCIOTHL I naponu3conncnadoroocHOBaHUUCHILHORKUCTOTHI. LTIk
ana pH.

CBoiicTBa  KHCJIOT, OCHOBAaHHMI, OKCHJIOB M COJ€d B  CBETE TEOPUHU
3JIEKTPOJIUTUYECKONU U CCOIIUAIUMNOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIU .

JdeMoHcTpanmnm.

. HcnbiTanueBenmecTs MMXpacTBOPOBHARIEKTPOIIPOBOJHOCTb.

. 3aBHUCHUMOCTBAJIEKTPOIPOBOJHOCTUYKCYCHONKHUCIIOTBIOTKOHIICHTPALIAH.
. JIBH>KEHUEOKPAIIIEHHBIXMOHOBB AJIEKTPUYECKOMITOJIE.

. OnpenenenuexapakTepacpebiB pacCTBOPaXCOJICH.

JlabopaTropHbIeONBbITHI.

13. JTuccoumanys cnabbIxaIeKTPOINTOBHAIIPUMEPEYKCYCHOM KUCIIOTHL.
14, V3MeHeHneOKpaCKUHMHIMKATOPOBBKUCIOTHONCPETIE.

15,  PeaknusueiiTpanusanuu pacTBOPAIIEIOUMPA3INIHBIMAKHCIOTAMH.
16. [Monyuenuernapoxcunamenu(Il).neropzanmoeiicTBueCpa3TMUHBIMUKACIOTAMH.
17. BzaumoaelcTBHECHIBHBIXKMCIOTCOKCHIOMMEN
(11).18-20.B3anmMoaeiiCTBHEKUCIIOT CMETALIAMH.

21. KauecTBeHHaspeaKIUAHAKAPOOHAT-UOH.

22. Tlony4eHnecTy AHAKPEMHUEBOMKUCIIOTHI.

23. KauecTBeHHas peakIUsIHAXIOPUI-HIUCYITb()AT-HOHBI

24. VI3sMeHEeHHEOKPACKH MHMKATOPOBBIIENIOUHONHCPEIE.

25. BzauMoaeicTBUENIEN0YENCYTTIEKUCIBIM Ta30M.

26. KauecTBeHHaspEaKIMAHAKATHOHAMMOHHUS.

27. Tonyuenuernapokcunamenu(Il)ueropasnoxeHue.

28. BzauMozelcTBHEKapOOHATOBCKUCIOTAMH.

29. Tlonyuennernapoxcunaxenesa(lll).

30. Bzaumoneiicteuexenezacpactsopomcyibharameu (I1)
IIpakTH4yeckuepadoTHI

1. CsoiicTBa KMCI0OT, OCHOBAaHHH, OKCHJIOB U COJIEH B CBETE
TEOPUUANIEKTPOIUTHUECKONINCCOMANU NOKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIXPEAKIIUN

HeMeTaJIJII)II/II/IXCOCI[l/IHeHP[SI
CrpoenueaTomoBHeMeTauIoBUunxnonoxxenuesl lepuognueckoiicucreme. Pamanexrpoorpu
natenbHocTH. Kpucrannnueckuepené Tk HHeMeTallIoB—
MIPOCTHIXBEIIECTB. AJUIOTpOonusineEnpuurnHbL. PU3nyecKkruecBocTBaHEMETaIOB. O0IUEX UMUIEC
KHECBOMCTBA



HEMETAJIJIOB:OKHCIUTEIbHBIENBOCCTAHOBUTEIIBHBIE.

I"anorensl,cTpoeHNENXaTOMOBUMOIIEKYT. DU3NUECKMENX UMUYECKECBOMCTBAraJIOT€HOB. 3
AKOHOMEPHOCTUU3MEHEHUSI CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT UX IIOJIOXKECHUSIB
[lepuonnueckoii cucreme. HaxoxjaeHue rajioreHOB B MPUPOJIE U HUX MOJydeHUE. 3HAUCHUE
UIIPUMEHEHUETAJIOTEHOB.

I"anoreHoBO10POABIMCOOTBETCTBYIOIUEUMKHUCIOTHI: INIABUKOBASL,COJISIHAS,0pOMOBOIOPO
JHas1,uo0BoopoiHas. I'anorenuipl. KauecTBeHHbIEpeaKLIMMHAT AJIOT €HUI-MOHBI.
[TprMeHeHnecOoeJUHEHNH raJloreéHOB HUXOHOI0rHYEeCKasipolb.

OO6mass  xapaktepuctuka dieMeHTOB VIA-rpynmei. Cepa B mpupome u e
HoJIy4eHue. AJUIOTPOIHbIEMOAN PUKALMUCEPBINNX CBOMCTBA. X MMUUECKHECBONCTBACEPBINEEIPUM
CHCHHUE.

CepoB0o10pOJ1:CTPOCHUEMOIIEKYJIbI, PU3NIECKUEUXUMUYECKNECBONCTBA, 10JTyYeHUEU3HAY
enue.CepoBonopoaHaskuciora.Cynbhuasiunx3Hayenue.JJromuHodopsl.

Oxcuncepsi(IV),cepuucraskucinora,cynbdurel. KauecrBeHHas peakiusiHacynbHut-

WOH.

Oxcun  cepsl (VI),cepHasikucinora,cynbgatsl. Kpucramnoruaparsl. KauecrBenHast
peakuusHacyIb(paT-uoH.

CepHast KHCIIOTa - CHIBHBIN 3nekTponuT. CBoiicTBa pa30aBICHHOW CEPHOM KHCIOTHI,
KaKTUIIUYHOW KHUCIIOTHI: B3aMMOJICHCTBHE € MeETaJyIaMH, OCHOBHBIMU U aM(oTepHBIMHU
OKCHJIaMH,0CHOBAaHUSIMU U aM(QOTEPHBIMU T'MJIPOKCUAaMH, cosiiMu. KauecTBeHHas peakuus Ha
cynb(haT-uoH.

OOmiast xapakTepucTHUKa 3JeMEHTOB VA-Tpymmbl. A30T, CTpOEHHE aroMa U
MoJeKysbl. Du3nuecKnenX UMY ECKUECBONCTBAUTIPUMEHEHHEa30Ta. A30TBIPUPOAEUEr0010JIOTH
4eCKasipoJib.

AMMUaK,cTpOeHUEMOJIEKYIBINPU3NYECKUECBOICTBA. AMMUAaYHAasIBO/1a, HAIIATBIPHBIICIIH
pT,ruaparaMMuaka.JloHopHO-aKenTOpHbIHMEXaHU3MOOpa30BaHUIKaTHOHA aMMOHHMSI.
BoccranoBurenbHbie CBOMCTBA aMMHMAKa. Conu aMMOHMUS 51 150.¢
npuMmeHeHre. KauecTBeHHasipeakIMsTHAKaTHOHAMMOHHS.

Oxcupla3zoTa:Heco1e00pa3yoUMenKUCIOTHBIC. A30TUCTAs KUCIOTAUHUTPUTHI.
A3oTHasKHCI0Ta, e€nonyuyeHnencBoiicrsa. Hurparsr.

®ocdop, crpoenne aroma u amwrorponus. dochuael. Pochun. Oxcun dochopa(V)
uoptopochopnaskuciora. ocdarsr. Pochopubieynodbperns. MUHCEKTULIHIBI.

ObmasixapakrepucTrKalieMeHToBIV A-rpynnbl:0CO0€HHOCTUCTPOEHUSATOMOB, TPOCTBIX
BELIECTB U COCAMHEHUH B 3aBUCHMOCTH OT IIOJIOKEHHUS 2J1eMEHTOB B [lepnonndeckoiicucreme.
VYrnepon. AmioTponHsle  MoAu(UKauuu: anma3, rpagur. AmopdHBIM  yrieponx
erocopTa:caxa,akTHBUPOBAHHBINYT0JIb. A icopO1Hs. XuMudeckuecBoiicTBayriepoaa. Kokcoxumu
YeCKOeTpou3BoicTBOMEronpoaykuus. Kapouapr.

Oxcunyraepona(ll):crpoernemonexynsl, noaydenuenerocpoiictsa. Oxkcuayriepoaa(IVv):
CTpOEHHE MOJIEKYJIbI,IIOJTyYEHUEH €roCBOMCTBA.
VYronpHaskuciaora.ColnyroibHONKUCIOTH: KapOOHATHI
uruipokapOoHatel. TeXHUUeCKasuuIIeBasicoa.

Heoprannueckne #  OpraHmdeckue  BeLIECTBA.  YTIUJIEBOAOPOIbL.  XUMHUYECKOE
CTPOEHUEOPTaHNYECKUXBEILIECTB, KAKIOPSII0K COETMHEHNIaTOMOBBMOJIEKYJIETIOBAJIEHTHOCTH.

Meran, »9TaH, KakK TMpENeNbHbIE YIIIEBOJAOPOAbl. OTWUJIEH W AUETWICH, Kak
HenpeaenbHbIe(HEHACHIILEHHBIE ) yTI1€BO10poabl.l 'opeHneyrineBo1opoioB. KauecTBEHHbIEpEAKIT
WHAHENPEEIbHBIE COCAUHECHHUS.

OTHIOBBIACIIHPT,ETO TMOJNyuYeHHE, NMPUMEHEHHE H(U3N0IOTHUYEeCKOeIeHCTBHE.



TpéxaToMubliicnupTrauneprt.KauecTBeHHasIpeaKIIMSIHAMHOT OATOMHBIECTTUPTHL. Y KCyCHast
- IPEJCTaBUTENIbKIIACCAKAPOOHOBBIXKHUCIIOT.
Kpemuuii,crpoenneeroaromancpoiictsa. KpemuuiiBnpupoae. CUIMIMIBIMCUIIAH.
Oxcunkpemuus(1VY).Kpemuuenas kucinoraneécou.
[IpousBoncTtBOo crexiia u  nHeMeHrta. lIpoaykiuus CHIMKaTHOU
IIPOMBILUIEHHOCTH : OITUYECKOEBOJIOKHO,
kepamuka,papdop,dasuc.
OnTH4ecKOeBOJIOKHO.
HemerannsiBnipupoie. @pakiipoHHaseperoHKaKu1KOroBo31yXaKkaKkcrocoOmonyYeHUsIK
uciopoJia,a3ora,aprosa.llomyuenunedocdopa,kpeMHus, xaopa,io1a. MeKTpoIU3PacCTBOPOB.
[Tony4yeHnecepHOMKUCIOTHI: CIPbE, XUMHU3M, TEXHOJIOTUYECKASICXEMA,METO ]
KUIISIILIErO  CJIOSl, MPUHLIMIBI  TEIIOOOMEHa, NPOTUBOTOKA U  LMpKymauuu. Oneym.
IIpou3BoaCcTBOAMMUAKA:CBIPBE, XMMU3M, TEXHOJIOTMYECKAsCXEMA.
JdemMoHcTpauuu
e KouleKuussHeMeTaIoB.
e  MoaenuKpuCTaNINYECKUXPEILIETOKHEMETAIIIOB: ATOMHBIEUMOJIEKYIISIPHBIE.
e  O30HATOPUIIPUHLUIIBIETOPAOOTHI.
e ['opeHneHeMeTaII0B-IIPOCTHIXBEIIECTB: cephl,(hocopa, JpeBECHOr O yTIIs.
e (OOpa3ubIratoreHOB-IPOCTHIXBEIIECTB.
e B3anMOnelCTBHEraJIOT€HOBCMETAIITIAMH.
e BriTecHeHUE XJIOPaOpOMOMIIMII01aN3PaCTBOPOBUXCOJIEH
e  KouIeKIUANPUPOIHBIXCOCAUHEHUNXIIOPA.
e BzanMoaelicTBHE cEpbICMETAIIIIAMH.
e [ opeHHECEPBIBKUCIOPOE
o KomneknusacynbpuaHbIXpy/a.
e KauecTBeHHaspeakusHacyIb(OUI-HOH
e (OOecuBeYMBaHNEOKPAILIEHHBIXTKAHEMUIIBETOBCEPHUCTHIMIa30M.
e B3auMoaelCTBUEKOHIIEHTPUPOBAHHONCEPHONKHUCIIOTBICMEIBIO.
e OOyrnuBaHMEOPraHUYECKHXBEIIECTBKOHIIEHTPUPOBAHHONCEPHOUKHUCIOTOM.
e Jlmarpamma«CocTaBBO31yXa».
e Buneopparmentemmcnaiiipi«lITnaprbdazaps.
e [lomyuyenue,cobnpanrenpacrno3HaBaHieaMMHUaKa.
e PaznoxeHneOnxpomaTaaMMOHUSI.
e B3auMoneliCTBUEKOHIIEHTPUPOBAHHOWA30THOUKHUCIIOTBICMEIBIO.
e [‘OopeHuedepHOronopoxa
e Pa3znoxeHMEHUTpaTaKAIUAUTOPEHUENPEBECHOTOYTOJIbKAa BHEM
e  OOpa3ublnpupoIHBIXCOeANHEHHHpOochopa.
e TopenuedochopanaBos3myxe 1 B KUCIOPOJE.
e [lomyuenuebenorodochopanncrnbITaHUEETOCBONCTB
o  Komnexnusa«OOpa3isl MPUPOAHBIXCOEAUHEHUNYTIEPOIay»
e [lornomeHneakTHBUPOBAHHBIMYTIEM PACTBOPEHHBIXBEIIECTBUINTA30B.
e VYCTpONCTBOIIPOTUBOIa3a.
e MogenuMoiieKyIMeTaHa, TaHa,’TUICHanaleTHIICHA.

e BsaumosaeiicTBre 3THICHACOPOMHONBOIOWHNPACTBOPOMITEPMAHT aHATAKAIIHS.



¢  OOImUMEXUMUYECKNECBOWCTBAKUCIOTHAIIPUMEPEYKCYCHOUKHUCIIOTHI.

e KauecTBEHHAsPEAKLIUIHAMHOIOATOMHBIECIIUPTBHI.

o  Komnexkumsa«OO0pa3ubInprupO HbIXCOEAUHEHUMKPEMHUS.

e KonekuusacTekna, KepaMUKH,IEMEHTauu31eJINN U3HUX.

e  KonekuusanpoayKIMUCHINKaTHOUIIPOMBIIIEHHOCTH.

¢ Buneodparmentoincnaii b« [pon3BoICTBOCTEKIAULIEMEHTAY.

o  Komnekuusi«lIpupoaHpiecoe ITMHEHUSIHEMETAIIIIOBY.

¢ Buneodparmentoeincnaiinpi«@pakmoHHasIePErOHKaKUAKOTOBO3TYXa»

e Bugneodparmenteciaiapi«llonydeHueBog0poaa, KHCIOPOJAUTaIOTEHOBIJIE
KTPOJIUTUIECKUMCIIOCOOOM).

e MogenuannapaToBaIAIIPOU3BOICTBACEPHONKHACIIOTHI.

e  MoAeIbKUIIAIErOCIos.

e MozenbKOJIOHHBICUHTE3aaMMHUAKA.

e Buneopparmentoincnaiiipl«I Ipon3BoCTBOCEPHONKHCIOTHD.

e Buzneodpparmentreincnaiiasi«IIpon3BoacTBoaMMuaKa.

o Komnekuusa«CoIpbEAIsanonydeHUsICEpHONKUCIOTHIY.

JlabopaTopHbIeONbITHI

31. Pacrno3HaBaHUEraOreHUI-HOHOB.

32. KauecTBeHHbBIEpEAKIIMMHACYIb(AT-HOHEL.

33. KauecTBeHHas peakiys HAKATHOHAMMOHHUSI.

34. XuMUUeCKHECBOWCTBAa30THOMKHCIOTHL KAK3IEKTPOJIMTA.
35. KauecTBenHblepeakimuHapochaT-noH.

36. TTonyueHHENCBOWCTBAYTOMBHOMKUCIIOTEL.

37. KauecTBeHHaspeaKIUsIHAKapOOHAT-HOH.

38. TIpomnyckaHueyTrIeKUCI0rora3adepe3pacTBOPCHIMKATAHATPHS.
IpakTHyecKnepadoThi

2. VI3yueHrecBONCTBCOITHONKUCIIOTHL.

3. V3yueHnecBONCTBCEPHONKHMCIIOTEI.

4. Tlony4yeHneaMMHUaKauu3y4eHHUEETOCBOMCTB.

5. Tlomy4eHUEYTIIEKUCIIOrOra3an3y4€HUEErOCBONCTB.

MeTaJIJII)II/II/IXCOCI[HHeHHSI

[TonoxxennemeraiuioBsl leproanueckoiicucremexumuueckuxinemenToB/[.M1.Menaeneesa
,CTPOEHUE UX aTOMOB M KPUCTAUIOB. MeTaimnyeckas CBA3b U METaUIMYECKAsIKpUCTAUINIECKast
pemeéTka. Puznueckue CBOMCTBA METaJIOB: 3JIEKTPO- "
TEIIONPOBOAHOCTb,0TPAXKAIOIIACIOCOOHOCTD, MIACTUYHOCTD. CIINIaBBIYEPHBICUIIBETHBIE.
MeTamiblKakBOCCTaHOBUTEIN. DJIEKTPOXUMHUECKU NP AHANPSKEHUN. B3anMo1eicTBHEMETAIIIIOB
CHEMETAJUIAMH,0KCUaMH, KHCIOTAMM,COISIMA. ATTFOMUHOTEPMHUS.

Crpoenue

ATOMOBHITPOCTBIX BEILIECTBIIEIOUHBIXMETAIIIOB. 3aBUCUMOCTb()U3NYECKMX UXUMUYECKUXCBONCTB
I1EJI0YHBIXMETAINIOBOT3apAA0BAAEpUXaTOMOB. OKCUIBIMTUIPOKCH/IBl IETOYHBIX METAJJIOB, MX
[IOJIy4YEHHUE, CBOMCTBA, [IPUMEHEHUE. Baxneiimune
COJIMIIEIIOYHBIXMETAJIOB, UX3HAYCHUEBKMBOUMHEKNBOUIIPUPOIE UBKA3HUYEIIOBEKA.



CTpoeHreaToOMOBUIIPOCTHIX BEIIECTBIEIOYHO3EMENIbHBIXMETAIOB. 3aBUCUMOCTh(PU3UUECKUXUX
MMHUYECKUXCBONCTBIIETIOUHO3EMENBHBIXMETAJUIOBOT3aPS10BAIEPUXATOMOB. Oxcuppl u
TUAPOKCUABl ILEJIO0YHO3EMEIbHBIX METAJUIOB, HMX IIOJyYEHUE, CBONCTBA WIIPUMEHEHHE.
Baxneiimme coiu 1IENOYHO - 3€MEIBHBIX METaUIOB, WX 3HA4Y€HUE B MPUPOJE
mwxu3Hndenoneka. KapOboHaTsiu ruipokapOOHATHIKAIBIINS.

XéctkocTh BOmBI: BpeMeHHas M mocTtosHHas. CrnocoObl  yCTpaHEHHsT BpPEMEHHOM
#EcTKoCcTU.C1ocOObI ycTpaHEHHs MOCTOSHHOM kEcTkocTu. MoHuThl. COoeMHEHNS ATIOMUHUS B
npupoie. XuMu4ecKruecBoicTBaaTtoMUHUSA. OCOOEHHOCTHOKCHIAUTUAPOKCHIAaTTIOMUHUIKaKaM
dboTepHBIXCOeTMHEHHI. BakHel e comuanroMuHusI(XJI0puI, Cyiabdar).

OcobenHoctu crpoeHmsi aTtoma jkenesa. JKemezo B mpupone. Baxkuelmme pyasl jkemnesa.
Oxkcunpbiu rugpokcuasbt xxeneza(ll) u sxeneza(Ill). Conu xeneza(ll) u sxeneza(Ill). O6Hapyxenue
MOHOBKATHOHOBIKEJIE€3aBpaCTBOPE. 3HAUECHUE COEAMHEHUIMKENE3a.
KoppozusaxummuueckasuaaeKTpoXuMuueckas. 3aluTaMeTallIOBOTKOPPO3UH.

MertainbiBpupoie: B cBOOOIHOM BHJIE U B BUE coenHeHui. [IoHsATHE 0 METaTypruu.
Uépnas unserHasMetamutyprus.l lupoMeramnyprus, ruIpoMeTalTyprus,JIeKTPOMETAILTYPIUsl.
Howmennsritnporiecc.IlepepaboTkauyrynaBcTanb. DIEKTPOIU3PACILIABOB.

JdemMoHcTpanuu

. B3anMoaeincTBueHaTpUS, INTUAUKATBLIHSICBOIOM.

. ['openuenarpusi, MarHUANKEIE3aBKUCIOPOIE.

. BcenpimkarepMuTHON cMecH.

. B3anMozeincTere cCMeCHIIOPOIIKOBCEPBINKENE3a, IUHKANCEPHI.

. B3anMopeiicTBreaTtOMMHUACKUCIIOTaMU, IIEJI0YaMU UBOJOM.

. B3anMopeincTBuexene3anMed CXJaopom.

. B3anmMopeiicTBreMeIMCKOHIICHTPUPOBAHHONCEPHOMKUCIIOTONNA30THOMKHCIOTOM(pa3
0aBICHHOMMKOHIIEHTPUPOBAHHOM ).

. OxpackariaMeH! COeIMHEHUSIMUIIETIOYHbIXMETAIIIOB.

. OxpackariaMeH! COeIMHEHUAMHUIIEIOUHO3EMEIBHBIXMETAIIOB.

. lNamenuen3BecTUBOIOM.

. [TonydeHnexECTKONBOABIB3aUMOIEHCTBUEMYTJIEKHCIIOTOTa3aCU3BECTKOBOMBOIOM.
. Y cTpaHeHneBpeMEeHHOMKECTKOCTUKUTITYEHUEMUJ00aBKOHCOIBI.

. VY cTpaHeHNenoCTOSHHOWKECTKOCTHI00aBKOMCOIBI.

. WNonutsiunpuHuunux aencTeus(BuaeopparMenr).

. KonnexuusimpupoaHbIXCOeTMHEHUMATIOMUHUA.

. Buneodparmentoiucnai 1si«OKCHIATIOMUHUSMETOMOIUDUKALIAN.

. [TonyuyenneampoTepHOrOruAPOKCHIaaTIOMUHUSIMICCIIEJ0BAHNEET OCBOMCTB.

. Komnexkuus« X nMHIeCKMENCTOUHUKUTOKAY.

. Pe3ynbTaTh M TENBHOT 03K CIIEPUMEHTAIION3YUYEHUIOKOPPO3UUCTATIbHBIX U3/IEIIUIB3aBU
CUMOCTHOTYCJIOBHI IIPOLIECCOB.

. Boccranosnennemenuuzokcuaa meau(Il)Bomopoaom.

. Buneodparmentemmcnai b« [pon3BoIcTBOYYTYHAUCTAIH.

. Buneodparmentoiucnai 11«3 aenusiu3ayryHaucTaim.

. Buneodparmentoiuciaii b« I[pon3BoacTBOATIOMUHUS.

JlabopaTropHbIEONbITHI



39. BsaumoneiictBuexenesacpacteopomcyibparamenu(1l).
40. Tlony4eHHEen3BECTKOBONBOABIMONBITHICHEH.

41. Tlonyuenuernapoxcunosxenesa(ID)u(I1D).

42. KauecTBeHHBbIEpEAKIIMMHAKATHOHBIKEIE3a
IIpakTHyeckuepadoThl

6. TlonyueHHEKECTKOWBOABIMCIIOCOOBIEEYCTPAHEHHS.

7. PeleHUesKCIIEPUMEHTAIBHBIX3a1auTI0TeMe«MeETaILTBI».

XHMHANOKpY:KalLasicpeaa

Crpoenune3emnn:a1po,MaHTHs1,36MHAsIKOPA, UXXUMUYECKHIICOCTAB.
JIutochepaneéxumudeckuiicoctaB.Munepansl. Py bl Ocagounsienopoasl. [lone3HbIencKOmaeMbl
e.

XHUMHYECKUH COCTaBrUIpOCchephl. XUMUUECKHIICOCTaBaTMOC(EPHI.

HcTouHnKHM XMMHUYECKOTO 3arpsa3HeHHs OKpYKarolei cpefpl. [ moGanbHbie
AKOJIOTMUYECKUETIPOOIEMbIYETIOBEYUECTBA: TAPHUKOBBINA () (DEKT, KUCIOTHBIC A0k I1,030HOBBIE
JBIPHI.
Me:x1yHapOIHOECOTPYIHUYECTBOBOOIACTHOX PAHBIOKP Y KAIOIIEHCPEIBIOTX MU UECKOT 03arpsi3H
eHUS. «3eNEHATXUMHUSI.

JdeMoHcTpanumn

. Buneogpparmenteinciai ip«CTpoeHne3eMIMUEEXUMUYECKHIICOCTaBY.
. KomekuusiMMHEpaIoBUTOPHBIXTIOPOL.
. Komnekuusi«PynpiMeTaioBy.
. Buneodparmentoincnaiiapi«l 106anbHbIEIKOIOTHYECKHETPOOIEMBIUEIIOBEYECTBAY.
JlabopaTopHBICONBITHI
43.3yuenue rpanuTa.

O000menue3HaHuit

NMOXMMHMHU3aKypPCcOCHOBHONIKOJIBLITogroroBkakOcHoBHO
MYI0CyIapCTBEHHOMYIK3aMeHY
CTpoeHneaToMaBCOOTBETCTBUHUCIIONOKEHUEMXUMUYECKOr031eMeHTaBl leproanueckoiicuct

eme. CTpoeHHe BELEeCTBA: XMMHUECKask CBA3b U KPUCTAIIINYECKUE PEIIETKH.
3aBUCHUMOCTHCBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BELIECTB (METAUIOB, HEMETAJLIOB,
0J1aropoIHBIXTa30B) OT MOJIOKEHUS 371eMeHTOB B [lepuoanueckoii cucreme. Tunonorus
HEOPraHNYECKUXBEILIECTB, JeIeHUENXHAKIacChUrpynmnsl. I [pencraBurenn.
IIpu3HAKUNYCIIOBUANIPOTEKAHUAXUMUYECKUX PEAKIUI. TUIIOJIOTUAXUMUYECKUX PEAKLIUNATIOPA3IIU
YHBIM OCHOBaHMSIM. Peakiiuu noHHOTo o6MeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBICPEAKIIUH.
XHUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE
CBOMCTBAcOJIe00Pa3yOUMXOKCHI0B,TUAPOKCHI0B(OCHOBAHUHN, KUCIIOTHAM (POTEPHBIXTHIPOKCHUL
OB),COJICH.



TeMaTI/I‘leCKOCHJ'IaHI/IPOBaHI/Ie

HaumenoBanue
paznenoB(Tem)

KomngectBo
4acoB
monporpam
Me

B ToMm uncne
HaIpOBEACHU
e

[Ipakt | Kontpon
WYECKH | BHBIXPAO
X oT
pabor

OCHOBHEIE
BUIBIIESATEIbH
OCTH

HavajabHble NOHATHSA
M3AKOHBIXMMHUH

OOBSACHATB,9TOIIPEIME
TOM
W3Y4YEHUSAXUMUUSBIISIO
TCSBEIIECTBA, UX
CBOMCTBaUIIPEBpALICHU
A.
PasnuuarerenanBeniec
TBa, BEILIECTBA
MMaTepuabl.
¥YcranaBnuBaTbnpuy
WHHO-CJICICTBEHHBIC
CBA3UMEKITY
CBOWCTBaMHBEIECTB
UUXTTPUMEHEHUEM.

XapakTepru3oBaTh
MOJIOKUTEIBHYIO
HOTPHULIATETHFHYIO
POJIBXUMHUUBKU3HUCO
BPEMEHHOI000IIECTB
a.

Baxueiimuenpe
ACTABUTEJTUHEOP
raHuYecKuxXBell
€CTB.
KoanyecTBeHHBIEOT
HOIIEHUSIBXUMHUH

18

OTto0pakaThCcOCTaBBE
IeCTB c
MOMOIIBIOXUMUYECKU
x(hopMyII.

-Paznnuate  WHAEKCHI
K03 PUIINEHTHI.
HaxomuTeoTHOCHTENEHY
IOMOJIEKYJISIPHYIO
MacCyBeIIeCcTBa U
MacCOBYIOJIOJIO
XUMHAYECKOTODIIEMEHTAB
COEIMHEHUH.
TpancimupoBaTeuaGOpM
aInIo,KOTOPYIO
HECYTXUMHUYECKHE

bopmyIb




OcHoBHBIE
KJIACChI

HEOPraHN4YecKuXxcoeauHe
HUH

10

CocmasnsambypaBHEHUS
peakuiicydyacTuemM
OCHOBAaHMI1,COJIEH,KUCIIO
T,0KCHJIOB.




Habnwoamvuonucwiea
MbpPEaAKIIMUCYyIaCTUEM
OCHOBAaHUM,COJICH,KUCIT
OT,0KCHJIOBC IIOMOIIIBIO
PYCCKOTO(POIHOTO)SI3bI
Kau

sI3bIKa
xumun.lIposooums
OTIBITHI,IIOJITBEPKIAL0
IIAEXUMHUYCCKHIE
CBOMCTBAOCHOBAHUM,CO
JICH,KUCIIOT, OKCUIOB,

CCOOJTIOICHEM
MPaBIJITEXHUKUOE3011a
CHOCTH
Ilepuoanueckuii  3aKoH OOBSCHATD
ullepnonnueckasn MIPU3HAKH,TO3BOJISIONIN
CHCTEeMaXHUMHYECKUXIJIe €00bEeIUHATh
menToB/[.I.MenneneeBa IPYIIIBIXUMUYECKUX
HCTPOCHHEATOMA 3JIEMEHTOBBECTECTBEHH
BIECEMEICTBA.
PackpriBaTbXxuMHYECKU A
CMBICII(3TUMOJIOTHIO)

HA3BaHUMECTECTBEHHBIX
CeMeNCTB. ApryMeHTHPO
BaTbOTHOCUTEIBHOCTHHA
3BaHUS
«UHEPTHBIETA3bI».
OOBACHATD, IOHATHE
«aM(pOTEepHBIECOCTUH
exusi».Habmonateno
MTUCHIBATH
PEAKIIUUMEKTY
BEIIIECTBAMH

CIIOMOIIBIO
PyCCKOTO(POHOTO)S3
bIKau

SI3BIKA

XUMHH. XapaKTepU30BatT
bJIBOMICTBEHHBINXapaKTe
pcBOicTBaM(OTEPHBIXOK
CUIOBUTUIPOKCHIOB.IIp
OBOJIUTH OMBITHI
MTOTIOJTYICHHIO
UTIOATBEPIKICHUIOXUMUYT
ECKHUX
CBOMCTBaM(OTEPHBIX
OKCHJIOB UTHJIPOKCHJIOB
CCOOITI0ZICHUEMIIPABUIITE
XHUKUOE30MaCHOCTH
Pasnuuareecrec
TBEHHYION




HMCKYCCTBEHHYIOKIAcCU(
ukaun. OObSICHATD, 109
EMYIIepUOIUYECKU I
3aKOHOTHOCSAT K
€CTECTBEHHOMKIIaccu(pu
KaIlrH.
MoaenupoBaTbXUMHUYEC
KHE3aKOHOMEPHOCTH,BBI
JEISISICYIIECTBCHHBIEX A
PaKTEPUCTUKHOOBEKTA
U TIPEICTABIISIIUX B
MPOCTPAHCTBEHHO-
rpaguIeCcKONMIM3HAKOB
o-
CUMBOJIMYECKOMPopMe
OOBSACHSTD,
YTOTAKOE
IPOTOHY,
KHEUTPOH,«AJIEKTPOHY,
«XUMHYCCKHUDIICMCHTY,
«MaCCOBOMYMCIION.
OnuceiBaTh
CTpOEHHUEs Ipa aToMa
UCIOJIB3YSIEPUONYECK
YIOCUCTEMY
XUMHYECKHUXIJICMEHTOB
. U.MeHneneena.
[Monyuareundopmaru
10 TIO
XUMHHHA3PA3TAYHBIX
HMCTOYHHUKOB,aHAJI
U3UPOBATHEE

XuMu4yeckas

CBA3b.

OKHCIUTEIBLHO
BOCCTAHOBHMTEJIbHbICpea
KIMH

11

OOBACHATH,UTOTAKOEHO
HHasl CBSI3b,

MOHBI. XapaKTepHU30BaTh
MEXaHU3M
00pa30BaHUSMOHHOMCB
SI3U.

CocTaBisITh
CXeMbIOOpa30BaHUs
HOHHOMNCBSI3U.
Hcnons3oBarh
3HAKOBOEMO/IEJIMPOBAHU
€.

OnpenenaTbTUIXUMHU
4eCKOUCBSI3UNIO(POpM
yie
BemiectBa. [ [puBoanTh
MIPUMEPBHIBEILIECTB C
HMOHHOMNCBS3BIO.
YcraHaBIuBaTbIpUY
WHHO-
CJICICTBEHHBIECBSI3U
MEK1yCOCTaBOM




BEIIIECTBA B
BUJOMXHUMHUYECKONCBA3ZU
,MEXIy HOHHOU CBS3bIO
HUKPUCTAIUTMYECKHUMCTPO
SHHEM
BEILIECTBA,MEKTYKPHUCTA
JTMYECKUMCTPOECHUEMBE
IeCTBau

ero

(PU3UIECKUMHUCBO
HCTBaMU

Htoro

68

9xnacc

IHoBTOpEeHue
no0o0IeHune
CBeJICHMHIIO Kypcy 8
KJIacca. XuMH4YeCKHuep
eaKIuu

Xapaxmepu306ambOKCU
AL,
TUIPOKCHUIbI(OCHOBAHUS
,aM(pOTEPHBIETUAPOKCH T
BI,KHCIIOPOACOAEPKALLN
€KHUCIIOThI) U COJIN
IIOIUIAHY: COCTaB,
Croco0bI00pa30BaHUs
Ha3BaHUM,XapaKTEPHBIC
CBOMCTBAUIIOIY4YECHHUE.
Knaccugpuyuposamvo
KCHJIBL,
TUJIPOKCH/IbI(OCHOBaHU
1,aM(pOTEPHBIETHIPOKC
UJIBL,KUCIIOPOICOAEPKA
LIUEKUCIIOTHI) U COJH
MOPa3INYHbIM
IIpU3HaKaM. Y uemo
MO/ITBEPKIaThXapaKkTep
UCTUKYOTAEIBHBIXIIPE
CTaBUTEJIEHKIIACCOBHEO
PraHUYECKUXBEILIECTB
YPaBHEHUSIMHCOOTBETCT
BYIOIIUXPEAKLIUH.
Packpvieamvrener
NYECKYIO
CBA3BMEXKIyKJIaccam
u
HEOPraHUYECKUX
COCIMHEHUI

XuMHUYecKHe peakuum
BpacTBOpax

10

Xapaxmepuzosamuo
MMOHSATHUS
«OQIEKTPOJIUTHYECKAS
JIACCOIAAIIS,
«AIEKTPOJIUTHIY,
CHEDJIEKTPOIUTHI.
Yemanasnusams




MIPUYUHHO-
CJIC/ICTBCHHBIE
CBA3UMEKITY
MIPUPOAOUDIIEKTPOIIN
TaUCTENEHBIO
€roUCCOLMaLUH.
Yemanasnueamonipn
YUHHO-
CJIEJICTBCHHbIE
CBSIBUMEXKTY
TUIIOMXUMUYECKON
CBSI3U
B3JICKTPOJIUTEU
MEXaHU3MOM
eroaucconuanyu

u

Hemeraauasl
MXCcoeINHEeHHUS

25

OOBACHSATH, YTO
TaKOEHEMETaLIbI.
XapakTepru30BaTbXUM
WYECKUEITIEMEHTHI
—HEeMeTaJlJIbl
UCTpoeHue, pruznueckue
MXUMHUYECKUECBOMCTBAI
POCTBIXBEIIECTB—
HEMETAJIOB.
OOBSICHATH
3aBUCUMOCTbOKHUCIUTEN
bHO-
BOCCTAaHOBHUTEIbHBIXCBO
WCTB
(unmumpencKa3pBaTbCBOM
CTBa)3JIEMEHTOB-
HEMETaJJIOB OT
HXTTOJI0KCHUS
BIIEPUOANYECKOMN
CHCTEeMEXUMHUUYECKUX
snemeHToB/..MeHnene
eBa.

VY cranaBnuBaTbIpuUun
HHO-CJICJICTBCHHBIC
CBA3UMEKITY
CTPOSHUEMATOMa,XUM
WYECKOMCBSI3bI0, TUIIO
MKPHUCTAIIINYECKOMpE
METKUHEMETaNIAauero
COEMHEHUI
U(HU3NUIECKUMHUCBOC
TBaMH
JTAaHHOTOHEMeTaJljIa
HEroCOeTMHEHUH.
Jl0Ka3bpIBaThOTHOCUT
€JIbHOCTBIIOHATHN «M
eTauI»u

«HEMETaJL»

MeTanabsInux

17

Ob6vsiCHAMB, UTOTAKOE




COCIMHECHUA

MeTaJUTbl. Xapakmepu3o8
ambXUMUYECKUE
3JIEMEHTbI-
METaJUIBIITOUXTIONI0KEH!
10 BIIEPUOUYECKOM
cucreme/l.M1.Menaeneen
a.
Ilpocno3upoeamvCBOUCT
Ba
HE3HAKOMBIXMETAJIIIOBIIO
MOJIOKEHUIO
BIIEPUOANYECKOMN
CUCTEMEXUMUUYECKUX
anemeHnToB/l.1.Meniene
eBa.
Yemanaenueamovnpunun
HHO-CJIEJICTBEHHBIE
CBA3UMEKITY
CTpOCHUEMATOMa,
BUJOMXHUMHUYECKONCBA3
WUTUIIOMKPUCTAIIINYEC
KOWPEHIETKNYMETAIIIIOB
MPOCTBIX BEUIECTB U
UXCOEOUHEHNN

XMMHAHOKPYKAOIIASC
pena

HnmezpuposamvcBecH
usinouznyeckoi
reorpauuB 3HAHUS O
XMMHUYECKONOpraHu3all
uu

I1aHeTel. Xapakmepuzo
s8ambXUMUYECKHUiicocTa
BI'€0JIOTHYECKUX 000104
eK3eMJIH.

Paznuuams munepansl

UTOPHBIETIOPO/IbI
O0o0menune IIpeocmasnsame
3HAHMHNOXMMHM3AKYPCO UH(pOpPMALUIONIOTEME

cHOBHOMIIKOJbLIToaroT
oBKakOCHOBHOMYTOCYy/1a
PCTBEHHOMY
ak3ameny(OI'J)

«Knaccupuxanusxumug
€CKUXPEaKIIUUIIOpa3Inyg
HBIM
MpU3HAKAM»BBH1€Ta0IH
11,CXE€M,0TIIOPHOTO
KOHCIIEKTa,BTOMYHCIIECTT
pUMEHEHHEM
cpenctBUKT.
Buinoaname
TECTOBBIE3aJaHUATIOT
eMe.
Xapaxmepuzoeamvo
KHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peaKLuu,0KUCIUTENBU




BOCCTaHOBUTEIb. Om
AUYAMbOKUCIATECIb

HO-
BOCCTaHOBUTEIIbHbBIE
pEeaKIu OT
peakiuitoOMeHa.
3anuceieamo
YpaBHEHUSOKUCITUTEIHH
o-
BOCCTaHOBUTEIbHBIXpEa
KIHHC ITOMOILLIO
METOAAdICKTPOHHOTO
Oananca

Htoro

A1)\

C=RU, O="TBOY COLL Ne2
""OU"" c. bonbLias
Mmywwuua”, CN=E.1O.
dénopos,
E=school2_bgl@samara.edu.r

u
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