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IHossicHuuTeALHAA 3aNINCKA

Hacrosimas paboyast mporpamma 6a30Boro ypoBHs 110 XUMUH pa3zpaboTaHa s 8

kiacca.CormacHo aeiictyromemy B 'BOY 1O Ne 162 yue6HOMY tutany Ha 2023-2024 y4yeOHBIN TOX

pabouas nmporpamma Jyisi 83a09HBIX KJIACCOB MpeaycMaTpuBaeT o0yueHne B oobeme 1 yaca

ayIMTOPHOM HAarpy3kH U 1 4aca caMOCTOSITEILHOM pabOTHI B HEJEINIO, BCcero 68 yacoB B roj. Pabouas
nmporpamMma opueHTHpoBaHa Ha ucnosibzoBanue YMK O.C. I'abpuensna « Xumusi. 9 kiace
uznatenscTBa «JIpoda» (2020).

IInanupyemblie pe3yJabTaThl 0CBOEHUS Y4eOHOI0 Kypca

JIMYHOCTHBIE:
poccuiickasi TpakJaHCKash WASCHTHUYHOCTb: MaTPUOTU3M, JIIOOOBh U yBakeHHe K OTeuecTny,
YyBCTBa FOPJOCTH 3a CBOIO PouHy, 32 pOCCUICKYI0 XUMUYECKYIO HAYKY;
c(OPMHUPOBAHHOCTh  LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH MPAaKTHKH, a TaKXKe COLUAIbHOMY, KyJIbTypPHOMY,
SI3BIKOBOMY U JYXOBHOMY MHOT0O0Opa3uI0 COBPEMEHHOTO MUPA;
OTBCTCTBCHHOC OTHOIICHHA K YUYCHHUIO, T'OTOBHOCTHL H CHOCO6HOCTI) K CaMOpa3BUTUIO U
caM000pa3oBaHWIO HAa OCHOBE MOTHBAIlUM K OOYYEHHIO W TO3HAHHUIO, BHIOOPY MPO(UIBLHOTO
oOyueHHsT Ha OCHOBE MH(MOpMAIMM O CYHIECTBYIOIIMX MpopeccHsX U  JHUYHBIX
npodecCHOHANBHBIX  NPEANOYTEHHM,  OCO3HAHHOMY  IOCTPOCHHIO  WHAMBHYyaIbHOMN
00pa3oBaTeNbHON TPACKTOPHH C YYETOM YCTOHUMBBIX ITO3HABATEIIbHBIX HHTEPECOB;
KOMMYHHMKaTHBHasi KOMIIETEHTHOCTh B 00pa30BaTeNIbHOM, OOLIECTBEHHO IMOJIE3HOW, y4eOHO-
UCCJIEIOBATENBCKOM, TBOPUECKOM U IPYTUX BUJAX JESATEIbHOCTH;
MOHMMAaHUE IIEHHOCTH 3JI0pOBOTO W 0Oe30macHoro oOpas3a »KU3HU; YCBOEHHE MPaBHI
WHIAWBUAYAJIBHOTO W KOJUICKTHBHOTO 6C3OHaCHOI‘O IIOBCACHUA B quBBBIqaﬁHBIX CUTyalusIx,
YTPOKAIOIIUX KU3HU U 3J0POBbIO JIIOJIEH;
c(OpMUPOBAHHOCTH TO3HABATENLHON M MH(GOPMAIMOHHON KYJNbTYpPhI, B TOM YHCIIE Pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboOThl € y4e€OHBIMH IOCOOMSIMH, KHUTAMHU, JOCTYIHBIMHU
MHCTPYMEHTAMH U TEXHUYECKUMU CPECTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTUH;
c(OpPMHPOBAHHOCTH OCHOB YKOJIOTUYECKOTO CO3HAHUS HAa OCHOBE NMPU3HAHMS LIEHHOCTH KU3HU
BO BCEX €€ IPOSABICHUAX U H€O6XOI[I/IMOCTI/I OTBE€TCTBCHHOI'O, 6€pC)KHOFO OTHOIICHUA K
OKpYKaroIei cpene;
FOTOBHOCTbL K PCHICHHUIO TBOPYCCKUX 3ada4d, YMCHHUA HAXOJUTb aJACKBATHLIC CHOCO6BI
MOBE/ICHUS U B3aMMOJIEHCTBUS C MAPTHEPAMHU BO BpeMsl yUeOHOI 1 BHEYUEOHOM AESITEbHOCTH,
CIIOCOOHOCTH OIIEHUBATh MPOOJIEMHBIE CUTYallUd W OMEPaTHBHO MPHUHUMATH OTBETCTBEHHBIE
PCIICHUA B Pa3INIHBIX MPOAYKTUBHBIX BUgax JACATCIIBPHOCTHU (yqe6Ha;[
MOMCKOBOUCCIIEIOBATENbCKAs, KITyOHas, MPOSKTHAs, KPYKKOBas H T.I1.)

METAIIPEJJMETHBIE:

Pecynamuenvie YV/I:

CIIOCOOHOCTH K CAaMOCTOSITEIIbHOMY MTPHOOPETEHUIO HOBBIX 3HAHHWH W MIPAKTHYCCKUX YMCHUI;
YMEHHUS YIPABIISATh CBOCH MO3HABATEIBLHOM JIEATEIIEHOCTHIO;

YMEHHE OPraHU30BbIBATh CBOKO JIESATCILHOCTD;

OTIPENIeNIATh LN U 3a/1a4H yUeOHOH NesITeIbHOCTH;

BBIIBUTATh BEPCHUU PEIICHHUS MPOOJIEMbI, OCO3HABATh KOHEUYHBIA pe3yJibTaT, BBIOUpPATH W3
MPEUIOKEHHBIX M UCKATh CAMOCTOSITEIIBHO CPEJICTBA IOCTIIKEHUS TICIIH;

BBIOMpATh CPEJICTBA U MPUMEHATH UX Ha MPAKTHKE;

paboTasi 1Mo IUTaHy, CBEPSITh CBOM JICUCTBHS C IICNIbIO M, MPU HEOOXOIUMOCTH, HCIIPABIISTH
OIINOKK CaMOCTOSTEILHO;



OLICHUBATHb JOCTUTHYTBIC PC3YJILTATHI.

Hosznasamenvrnvie YVJ/I:

dbopMupOBaHUE U pa3BUTHE MO CPEACTBAM XHMUYECKUX 3HAHUI MO3HABATEIbHBIX WHTEPECOB,
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX PE3YJIbTATOB;

YMEHHE BECTH CaMOCTOSATENBHBIA IMOWCK, aHAIW3, oTOOp mH(popmarum, e€ mpeoOpa3oBaHue,
COXpaHEHHUe, epeauy 1 MPE3eHTAUIO C TTOMOIIBIO TEXHUYECKHUX CPEJCTB.

Kovmyrnuxamuenvie YYVJ/I:

CaMOCTOSITEJIbHO OPTraHW30BHIBATh Y4eOHOE B3aMMOJCHCTBHE B TpymIe (ONMpenensTh oomue
1ICITH, PACTIPEACISATh POJIH, ApTYMEHTHPOBAHO OTCTAWBATh CBOIO TOUYKY 3PEHUS, YMETh CIyIIATh
Cc00ECETHUKOB);

OBJIaJICHNE HaBbIKaMU MTyOJIMYHOTO BBICTYIUIEHUS U MPE3EHTAalUU HHPOpMALUU

IMPEAMETHBIE:
B pe3ynbrate ocBOeHUS Kypca XUMUU 00y4JaroIUiCs HAyYUTCs:

XapaKTepHU30BaTh OCHOBHBIC METObI TO3HAHUS: HAOIIOICHHE, N3MEPEHHE, SKCIICPUMEHT;
OTMCBIBATh CBOMCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEUIECTB, BBIACIAS UX CYIIECTBEHHBIC
NPU3HAKH;

XapaKTepHU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, yCTaHABIMBAThH TPUIMHHO-
CIIC/ICTBEHHBIC CBSI3M MEKY TAHHBIMU XapaKTePHUCTUKAMHU BEIECTBA;

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX IMOHSATHHA «aToOM», «MOJIEKYJa», «XUMHUYECKHUI
3JIEMEHTY, «IPOCTOE BEIIECTBOY, «CIOKHOE BELIECTBOY, «BAJEHTHOCTHY, UCTIONb3Ys 3HAKOBYIO
CHCTEMY XMMUU;

pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsS] MAacChl BEIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOW T€OPHH;

pa3nuyuaTh XUMUUYECKHE U (PU3NYECKUE SBICHUS;

Ha3bIBaTh XUMHUUYECKHE HJICMEHTEHI;

OTIpeNIeNIATh COCTAaB BELIECTB MO UX (hopMyiam;

OTIpeNIeNIATh BAJIEHTHOCTh aTOMa AJIEMEHTA B COAMHEHUSIX;

OTIPENIeNATh THII XMMUYECKHX PeaKIuii;

Ha3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIHIA;

BBISIBIISITh MIPU3HAKH, CBHICTEIBCTBYIONIME O TMPOTEKAHHH XWMHUYECKOW peakuuu MpH
BBITIOJTHEHUH XHUMHUYECKOTO OTBITA;

COCTaBIISITH (POPMYJIBI OMHAPHBIX COSANHEHUH;

COCTaBJIATh YPABHEHUSI XUMUUECKUX PEAKIIHIA;

co0uo1aTh MpaBuiia 0€30MacHoN paboThl IPU MPOBEIEHUH OTBITOB;

MOJIL30BATHCS JTA00PATOPHBIM 00OPYIOBAHHEM U TIOCYAOH;

BBIUUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MAacChl BEIIECTB;

BBIYUCIISITH MACCOBYIO JIOJTI0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe COCTUHEHUS;

BBIUUCIIATH KOJHMYECTBO, OOBEM WM MacCy BEIIeCTBA IO KOJHYECTBY, 00BEMy, Macce
pEareHTOB WM MIPOTYyKTOB PEAKIINH;

pacKpbIBaTh CMBICH 3aKOHA ABOTaJIpo;

PacKpbIBaTh CMBICH MOHATUH «TEeTIOBOHM 3(h(heKT peakuumy, «MOJISIPHBII 00BEM»;
XapakTepu3oBaTh (PU3NYECKHe U XUMUUECKHE CBONCTBA BOBI;

PacKpbIBaTh CMBICI MTOHATHUS «PACTBOPY;

BBIYHUCIISATH MACCOBYIO JOJTIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCAMHEHNUS H3YUYEHHBIX KJIIACCOB HEOPTAaHMYECKHUX BEIIECTB;



XapaKTepu30BaTh (PU3UUECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHMIA, COJICIL;

ONpENEeNATh NPUHAIICKHOCTh BEIECTB K OIPEACIICHHOMY KJIACCy COCUHEHU;

COCTaBIATH (POPMYJIBI HEOPTAaHUYECKUX COCTMHEHUI U3yUeHHBIX KIaCCOB;

MPOBOJIUTH  OMBITHI, MOATBEPKIAIOIINE XHMHUYECKHE CBOWCTBA H3YYEHHBIX KIACCOB
HEOPTraHUYECKUX BEIECTB;

pacro3HaBaTh OMBITHBIM IIyTEM pPACTBOPHI KHUCJIOT M MIEJOYEH IO HM3MEHEHUIO OKPACKH
WHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBS3b MEXIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUN;

packpsiBath cmbici [lepuoanueckoro 3akona .M. Menzaeneesa;

OOBSACHATh (UBUYECKUN CMBICT aTOMHOTrO (TIOPSAKOBOTO) HOMEpAa XUMHUYECKOTO DSJIEMEHTA,
HOMEpPOB IpyHIbl U epuoaa B nepuoandeckoi cucreme .M. Mennaeneena;

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUs CTPOEHUS aTOMOB, CBOWMCTB AJIEMEHTOB B Mpeenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOJATPYIIIL;

PAaCKpBIBAaTh CMBICI MOHATHI: «XUMUYECKAS CBSI3bY, «IIEKTPOOTPUIIATEITLHOCTHY,
XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MYCCKUX CBOWCTB BEMICCTB OT THMA KPUCTALTUICCKOU
pELIETKY;

ONPENENATh BUJI XUMUYECKOM CBS3M B HEOPraHUYECKUX COCIUHEHUSIX;

U300paxkaTh CXEMbl CTPOCHHSI MOJIGKYJ BEIIECTB, OOPAa30BAHHBIX pPA3HBIMH BUIAMU
XUMHYECKHUX CBI3EH;

PAacCKpbIBATh CMBICI OHATHI «HOH», KATHOH», «AHUOHY, «IJEKTPOJIUTHD), «HEIJIEKTPOIUTHIY,
«AIIEKTPOTUTHYECKAS JTUCCOLUALIUSY, «OKHUCIIHUTEIIbY, «CTENeHb OKHUCTICHUS»
«BOCCTaHOBHTEIIb), «OKHCIIEHHE), «BOCCTAHOBIICHUEY;

ONPENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUY;

PacCKpbIBAaTh CMBICI TEOPUH SJIEKTPOIUTHUYECKON TUCCOLUALINN;

COCTaBJISITh YPAaBHEHUS HJIEKTPOIUTHUECKOMN TUCCOLMALNA KUCIIOT, IIET0YeH, CONeH;
OOBSCHATH CYIIHOCTh TpOIECCa DIIEKTPOIUTUYCCKONW JUCCOIMAMM W PEaKIUid HOHHOTO
oOMeHa;

COCTaBJIISITh TIOJIHBIE U COKpAIICHHbIE HOHHBIE YPAaBH peakluu oOMeHa;

OTIpeeNATh BO3MOXKHOCTh MMPOTEKaHUsI peakliii HOHHOTO OOMEHa;

ONpEeNENsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOM peaKkinu;

KIIACCU(PUITMPOBATH XUMUYECKUE PEAKIIUU TIO0 PA3TMYHBIM IMPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAILIOB;
MPOBOJMUTH OMBITBI IO TOJIYYEHUIO, COOMPAHUI0O W U3YYCHHIO XUMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 ra3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: YIVICKHUCIBIM ra3 U aMMHAK;
XapaKTEepU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHHUEM U CBOWCTBAMH METAIIOB;
OLICHUBATh BIMSHUE XUMUYECKOIO 3arps3HEHUSI OKPYIKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;
IPaMOTHO 00paIaThCs C BEMIECTBAMU B TIOBCETHEBHOM JKU3HU

OOyuaronuiics NOIyYUT BO3MOXKHOCTh HAyUUThCSL:

BBIJIBUTaTh U NPOBEPATH HKCIIEPUMEHTAIBLHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE HUX COCTaBa U CTPOECHHS, HUX CIIOCOOHOCTH BCTyNaThb B XHUMHUYECKHE DPEAKIUH, O
XapakTepe U NPOAYKTaX pa3IMYHbIX XMMUYECKUX PEAKIUN;

XapaKTepU30BaTh BELIECTBA 110 COCTaBYy, CTPOCHUIO U CBOWCTBAM, YCTAHABIMBATh NIPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEK/y TaHHBIMH XapaKTEPUCTUKAMH BEILIECTBA;

COCTaBJIAThL MOJCKYJISPHbIE M IIOJHBIE HOHHBIE YPAaBHEHHsS II0 COKpPAILECHHBIM HOHHBIM
YPaBHEHUSIM,;



IMPOTrHO3HUPOBATH CHOCOGHOCTL BCIICCTBA MPOABJIATH OKHUCIUTCIBHBIC NJIM BOCCTAHOBUTCIILHBIC
CBOMCTBA C Y4EeTOM CTETICHEH OKHUCICHUS 3JIEMCHTOB, BXOJAIINX B €I'0 COCTaB,

COCTaBIISITh MOJIEKYJISIPHbIE M TOJHbIE HOHHBIE YpPAaBHEHHUS [0 COKPAUIEHHBIM HOHHBIM
YPpaBHEHUSAM,

COCTaBJIAATh YpPaBHCHHA peaxunﬁ, COOTBCTCTBYIOIINX ITOCICAOBATCILHOCTU npeBpameHHﬁ
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIACCOB;

UCIIONB30BaTh NPUOOpPETEHHbIE 3HAHUS JJs JKOJOTUYECKH TPAMOTHOTO TOBEACHHUS B
OKpYKaroIleH Cpee;

HCIIOJIB30BaTh HpI/IO6peTCHHBIe KIIFOYCBLIC KOMIICTCHIMU IIPHW BBIIIOJHCHHUU IIPOCKTOB
y4e0HO-MCCIEeIOBAaTeIbCKUX 3aJa4 10 HW3YyYEHHI0 CBOWCTB, CHOCOOOB MONy4YEHUs
pacro3HaBaHus BEIECTB;

00BEKTHUBHO OLIEHUBATh HH(GOPMAIIUIO O BEIIECTBAX U XMMHUECKUX MpOIleccax;

KPUTHUECKH OTHOCUTHCS K IICEBIOHAYYHOW HH(MOpMaluU, HEeI0O0pOCOBECTHOM pekiiame
CpelCTBaX MaccoBOM HH(popMaIuu;

OCO3HaBaTh 3HAYCHUC TCOPCTHUYCCKUX 3HAHUU 110 XUMUHU JJISL HpaKTquCKOfI ACATCIIbHOCTHU
YeJI0BEKa;

CO3/aBaTh MOJETH U CXEMbI ISl pelleHus YYeOHBIX U TO3HaBaTEIbHBIX 3a/1ay; MOHUMATh
HEOOXOIUMOCTh  COONIONEHUS]  NPEANHUCAHWH, MpexiaraeMbpIX B  HHCTPYKUUSAX IO
HCIIOJIb30BaHUIO JIEKapCTB, CPEICTB OBITOBOM XUMUH U AP.

= =

™

Conepxanue kypca xumum 8 Kiacca.

BBenenue (4 u.)

HpeuMeT XUMUHU. MeTo/Ibl HO3HAHUS B XUMUU: Ha6J'IIOI[€HI/IC, SKCIICPUMCHT, MOACIMPOBAHHUEC.

HMcTouyHNKN XUMHUYECKOM I/IH(i)OpMaI_II/II/I, €C MOJIYUCHHUC, aHAJIN3 U MPEACTABJIICHUEC €I'0 PE3YJIbTATOB.

[ToHATHE O XMMHMYECKOM 3JeMEHTe MU (opMax ero CyLIeCTBOBaHMsA: CBOOOTHBIX aTOMaXx,

IMPOCTBIX U CIOKHBIX BCHICCTBAX.

[IpeBpamenust BemecTB. OTIMYME XUMHUYECKUX PEAKIUNA OT (u3nueckux siBIeHud. Ponb

XMMHU B J)KM3HU YeoBeKa. XeMopuius u xemMopoOus.

Kpatkue cBeneHus u3 uCTOpuM BOZHUKHOBEHUS U pa3BuTHs XxuMuu. Ilepuon anxumuu. Ilonstue o
bunocopcrom kamue. Xumusi B X VI B. Pazputue xumun Ha Pycu. Poibs oTeuecTBeHHBIXYUYCHBIX B

CTaHOBJIEHUH XMMHUYECKOH Haykn — paboTsl M. B. Jlomonocosa, A. M. bytieposa, [I. 1.

Menneneena.

XuMudeckass CUMBOJIMKA. 3HaKH XWMHWYECKHUX DJIEMEHTOB H MMPOUCXOKIACHUC HUX Ha3BaHUM.

Xumnueckue Gopmynbl. Maaekesl u koddduimentsl. OTHOCUTENBHBIE aTOMHAs M MOJEKYJspHas

MaccChlI. HpOBGI{CHI/Ie pacucToB MacCOBOM JOJIM XMMHYCECKOI'O 3JIEMCHTA B BEIISCTBE HAa OCHOBE €TO

hopmyIBL.

JlaGopaTtopHuble onbIThl. 1.CpaBHEHME CBOWCTB TBEPABIX KPUCTAIMYECKUX BEILECTB

upactBOopoB. 2. CpaBHEHHE CKOPOCTH HCHApPEHUs BOJBI, OJAEKOJOHA W OSTHJIOBOTO CIHPTAa C

GUWIBTPOBANBHOM OyMary.

Tema 1. ATOMBI XMMHYECKHX 3JIEMEHTOB (9u.)



ATOMBI Kak (popMa CYIIECTBOBAHHSI XUMUYECKUX 71€MEHTOB. OCHOBHBIE CBECHUS O CTPOCHHUH
aToMmoB. Jloka3zarenbcTBa CIOKHOCTH cTpoeHHus aroMoB. OmbiTel Pezepdopna. [lnanerapaas monmensb
CTPOEHHUS aToMa.

CocTaB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASI aTOMHasg Macca. B3auMocBsizb
MOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHASI Maccay.

N3meneHnue gucia mpoTOHOB B SApe aTOMa — 00pa30BaHME HOBBIX XUMHUYECKUX JICMEHTOB.

W3meHeHne uducia HEUTPOHOB B sApe aToMa — oOpa3oBaHue M30TOMOB. COBpeMEHHOE

ONpeIeJICHUE OHATUS «XUMHUECKUI 3JeMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE DSIEKTPOHHBIX YPOBHEM aTOMOB XHMHMUYECKHX 3JIEMEHTOB MallbIX
nepuoioB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cuctema xumuieckux 3meMenToB J1. 1. MenneneeBa u ctpoeHre aTOMOB:
(bu3nyecKuii CMBICT MOPSIAKOBOTO HOMEpA dJIeMEHTa, HOMepa TPyMIbl, HOMepa Meproja.

N3meHeHue uncia 3IE€KTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XHUMHUYECKOIO
3JIeMEHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHbBIEATOMaMU
METAJUIOB U HeMeTayioB. [IpMUMHBI M3MEHEHUS METANIMYECKUX U HEMETANIMYECKHX CBOICTB B
nepuogax u rpynmax. OOpasoBanue OwHapHBIX coenuHeHui. [loHsTHEe 00 MOHHOW CBs3H. Cxembl
o0Opa3oBaHMsI MOHHOHN CBsi3U. B3anMopelicTBUe aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXIY
co0oif — o00pa3oBaHUE [BYXaTOMHBIX MOJIEKYJ MpPOCTHIX BemiecTB. KoBajeHTHas HemoispHas
XUMUYECKas CBS3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.

B3aumopeiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAJNIOB MEXAY co00i — oOpa3oBaHHe
OMHApPHBIX COEJMHEHHH HEMETaJJIOB. OJIEKTPOOTpULATENbHOCTh. KoBaneHTHast mossipHas CBS3b.
[ToHsiTHE O BaNEHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BBIBATH KOBAJCHTHHIE XMMHUYECKHE CBSI3H.
CocraBnenue (Gopmyn OMHApHBIX COEIMHEHUN IO BaJeHTHOCTH. HaxokaeHue BaJeHTHOCTH IO
dopmyse OGMHAPHOTO COEUHEHHUS.

B3aunmMopeiictBue aToMOB MeETaIOB MeEXAy Cco00i — o00pa3oBaHHE METATMYCCKUX
KkpuctauioB. [loHATHE 0 METAINTNYECKON CBS3U.

JdemoHcTpaumu. Mopenu aTOMOB XUMHAYECKUX anemMeHToB.llepuoanueckas
cucreMaxuMuueckux snemeHToB J[. . MenaeneeBa (paznuunbie GopMBbl).

JlabopaTopHble ONBITHI. 3.MopenupoBaHue [IPUHLIMIA JEUCTBUSA
CKaHUpYIOIeroMukpockona. 4. W3rotoBneHue Mojeneil MoKyl OWHApHBIX COCAUHEHMH. 5.

N3roroBiieHne MOJENN, WLTFOCTPUPYIOIEH CBOMCTBA METAJUTMYECKOM CBSI3H.

Tema 2. [IpocTbie BenecTBa (6y.)



[TonoxxeHne mMeTamioB U HEMETAJUIOB B MEPUOJUYECKON CUCTEME XMMHUYECKHUX 3JIEMEHTOB /[l.
N. MengeneeBa. Baxuenine mnpoCThie BEIIECTBA — METAJUIbL: JKEJIE30, AJIOMUHUN, KaJIbLIUH,
MarHui, HaTpuid, kamid. O6mue pu3ndecKue CBONCTBAa METaJLIOB.

Baxneiimue mnpocThle BellecTBa — HEMETaJlIbl, 0Opa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOPOJa, a30Ta, cepbl, pochopa, yrirepoaa. MosieKyibl IPOCTHIX BEHIECTB-HEMETAUIOB — BOJIOPO/A,
KHCIIOPOJa, a30Ta, rajoreHoB. OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca.

CriocoGHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB K 00pa30BaHHUIO HECKOJIBKUX MPOCTHIX BEIIECTB
— amioTponusi. AIJIOTpOINHbIe MOoAU(UKAUU Kuciaopona, gocdopa u onoBa. Meramuinyeckue U
HEMETAJUIMUYECKUE CBOMCTBAa MPOCTHIX BemecTB. OTHOCUTENBHOCTh JEJICHUS MPOCTHIX BEHIECTB Ha
METaJUIbl U HEMETAJLIBI.

Uucno ABorampo. KommyectBo BemiectBa. Monb. MonspHas macca. MounspHblii 00beM
ra3o00pa3HbIX BemecTB. KpaTHble €IWHUIBI KOJWYECTBA BEIIECTBA — MIJUIMMOJL U KHUIIOMOJb,
MUJUTUMOJISIPHAsE M KUJIOMOJISIpHAsE MAacChl BEIIECTBA, MUJUTUMOJIAPHBIA M KWJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

PacyeTsl ¢ HCHONB30BAaHMEM TMOHSATUH «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSTHHAs ABOTaIpoO».

Jdemonctpanun. Ilomydenne o030Ha.OOpa3ipl 0eloro W CEporo  OJOBa,0enoro u
kpacHorodocdopa. HexoTopsle MeTamuibl U HEMETAIbl KOMIWYECTBOM BemiectBa 1 monb. Mopens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

JlabopaTtopuble omnbIThl. 6.O3HAKOMJIEHHE C KOJUIEKIHMEH MeTauioB. 7.03HaKOMIIEHHE

CKOJUIEKILIMEN HEMETAIIIOB.

Tema 3. CoequHeHUs XUMHYECKHX JIEMEHTOB (/6u.)

Crenenb okucinenus. CpaBHEHUE CTENEHU OKUCIIEHHUS M BaJIEHTHOCTU. OmnpeneneHue CTeneHu
OKHCJIeHHUs B OMHApHBIX coeanHeHusax. Coctapnenue GopMys OMHAPHBIX COeAUHEHUH, OOIIHIA cr1oco0
HX Ha3bIBaHMSL.

bunapHble coeqUHEHHs: METaNIOB M HEMETAIJIOB: OKCHUIBI, XJOPHIBI, Cylb()UIbl U Tp.
CocraBnenue ux Gopmyit.

BI/IHapHI)IG COCAMHCHUA HEMETAJIJIOB: OKCUbI, J'IeTy‘II/Ie BOI{OpO[[HI)Ie COCIUHCHUA, UX COCTaB
1 Ha3BAaHUC. Hpe,Z[CTaBI/ITeHI/I OKCHIOOB: BOJA, yrHeKHCHBIfI ra3 U HEralicHasa U3BCCTh. HpeI[CTaBI/ITeJII/I
JETY4YUX BOJAOPOTHBIX COSAMHEHMIA: XJIOPOBOJAOPO K aMMHUAK.

OcHOBaHUs, UX COCTaB M Ha3BaHUsA. PacTBOpHUMOCTh OCHOBaHUW B Boje. [IpeacraBurenu
HIGJ'IO'—ICﬁI FHI[pOKCI/I[[LI HanI/Ifl, KaJlusg U KaJlbIUA. HOHSITI/IC 06 I/IHI[I/IKaTOan U KAa4YCCTBCHHBIX

peaKIusX.



Kucnotsl, ux cocraB u Ha3Banus. Kmaccudukanus kuciot. [IpencraBureny KHCIOT: cepHas,
cossiHas M a3oTHad. [loHsTHE 0 mKane kuciaoTHOCTH (kaia pH). 3MeHeHne okpacku HHAMKATOPOB.

Conu kak Ipou3BOAHbBIE KUCIOT U OcHOBaHM. X cocTaB u Ha3BaHus. PacTBopuMocCTh coiell B
Boje. [IpencraBurenu coseit: Xaopua HaTpusl, KapOoHaT U GocdaT KaabIus.

AMop(dHBIE U KPUCTATNINYECKUE BEIIECTBA.

MexMoneKyIapHble B3aUMOJEHCTBHS. THUMBI KPUCTAUIMYECKUX PEUIETOK: MOHHAsS, aTOMHAas,
MOJIEKYJISIpHAasE M MeTallyIt4yecKas. 3aBHCHUMOCTh CBOMCTB BEILECTB OT THUIIOB KPUCTAINIMYECKUX
pELIETOK.

YucTteie BemecTBa U cMecH. [IpuMephl )KHIKUX, TBEPAbIX U ra3000pa3HbIx cmeceil. CBoWcTBa
YUCTBIX BEIISCTB M cMecei. Mx coctaB. MaccoBasg n 00ObeMHas J0JIM KOMIIOHEHTa CMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITUS «I0JISI».

Pacuernsble 3agaun. 1.Pacuer MaccoBoil 1 00BEMHOM J10J1€1 KOMIIOHEHTOB CMECH BEILIECTB.

2. Beluucnenne MaccoBOil IO BEIIECTBA B PACTBOPE IO M3BECTHOI Macce PacTBOPEHHOTO BEIIECTBA U
Macce pacTBopuTels. 3. BprumcieHne Macchl pacTBOPSIEMOro BEILECTBA U PACTBOPHUTEIS,, HEOOXOAUMBIX
JUISl IPUTOTOBJIICHUSI OMPENEICHHON MacChl pacTBOpa ¢ M3BECTHOM MACCOBOM J10JIE€H PacTBOPEHHOIO
BEILIECTBA.

Jemonctpamun. OOpasilbl OKCHIOB,KUCIOT,0CHOBAaHUN H cOJieil. MOIETNKPUCTATUTMYECKUX
pelIeTOK XJIOpUJaa HaTpus, anmasza, okcunpa yriaepoaa (IV). KucrnoTHo-mienouHsle WHIUKATOPHI,
M3MEHEHHUE UX OKPACKHU B PA3JINYHBIX cpefax. Y HUBEPCAIBbHBIA HHAUKATOP U UBMEHEHHU €r0 OKPacKH B
pasnuuHbIX cpenax. [lkana pH.

JlabopaTopHble ombITbl. &8.O3HaKOMJIEHME C KOJUIEKIMEN OKCcHIOB. 9.03HaKoMIEHHE
cocBorictBaMu amMmuaka. 10. KadectBeHHas peakuus Ha yriaekucinsld ra3. 11. Omnpepenenue pH
PacTBOPOB KUCIOTHI, 11e7104Yu U Boabl. 12. Onpenenenne pH nuMoHHOTO 1 s07104YHOTO COKOB Ha cpese
mioxoB. 13. O3HakoMmieHHe C Kojuieknueidl coieil. 14. O3HakOMJIEHHE C KOJUIEKIIMEH BEIECTB C
Pa3IMYHBIM THIIOM KPUCTAJUIMYECKOW pemeTku. M3roroBnenne Moiened KpuCTalIMYeCKUX PEMIETOK.
15. O3nakomiieHHe ¢ 00pa3IoM TOPHON TOPOIBI.

IIpakTyeckas padora. 1.IIpaBuna TexHUKH 0€30MaCHOCTH NpU paboTe B XUMHUUECKOMKAaOUHETE.
ITpuemsl oOparieHus ¢ 1a60paTopHbIM 000PYAOBAaHUEM M HarpeBaTeIbHbBIMU IPUOOpaMu

2. [IpuroTtoBieHre pacTBOpa caxapa U OMpeeIeHNe MacCOBOM JJOJIM €r0 B pacTBOPE.

Tema 4. U3meHeHus, npoucxoasiiue ¢ BemecrBamu (/3u.)[Torstue
SIBIICHHI, CBSI3aHHBIX C H3MCHEHUSIMH, TPOUCXOISIIIMMHU C BEIICCTBOM.
HBJIGHI/ISI, CBS3aHHLIC C USMCHCHUCM KPUCTAJIMYCCKOTO CTPOCHUS BCIICCTBA TP MOCTOAHHOM
ero cocraBe, — (usnuyeckue sBieHUSI. Duznveckue SBICHHS B XUMHH: JUCTHJUIALUSA,

KpucTalin3danusi, BbIIIapuBaAHUEC U BO3I'OHKA BCIICCTB, L[eHTpI/I(I)yrI/IpOBaHI/Ie.



SIBneHus, cBsI3aHHBIE C N3MEHEHUEM COCTaBa BEIIECTBA, — XUMUYECKHE peakuuu. [Ipusnaku u
YCIIOBUSl TPOTEKaHHUS XUMHYECKHX peakuuid. [loHsTHE 00 5K30- U PHIOTEPMUUYECKUX pPEAKIIHSIX.
Peaknuu ropeHus Kak 4acCTHBIM Cily4all HK30TEPMUYECKHUX PEAKLMM, IPOTEKAIOIIMUX C BBIICICHUEM
CBETA.

3aKOH COXpaHEHHMS MacChl BENIECTB. XUMHUYECKHE YpaBHEHHWS. 3HAYEHUE WHACKCOB M
ko3 duurenToB. CocTaBieHne YpaBHEHUH XUMUYECKUX PEaKIUil.

Pacuetsl mo xumuueckuM ypaBHEHMsIM. PelieHue 3agady Ha HAaXOXKIEHHE KOJUYECTBA
BEIIECTBA, MAcCChl MM 00bEMa MPOAYKTa PEaKIMH MO KOJIUYECTBY BEIIECTBA, Macce WIH 00beMy
HCXOJHOIO BellecTBa. PacyeTsl ¢ HCIOJIb30BAHUEM MOHATHUS 10D, KOT/1a HCXOIHOE BEIECTBO JaHO
B BHJI€ pPacTBOpa C 3aJaHHOM MaccOBOM J0Jied pPACTBOPEHHOI'O BEIIECTBA WU COJEPKHUT
ONPEACICHHYIO JTOJI0 MPUMECEH.

Peakuun pasnoxkenusa. Ilonstme o0 ckopocTH XuMHYeCKHMX peaknuil. KartammusaTopsl.
®epmenTsl. Peaknun coenuuenus. KatanuTudeckne n HEKaTaauTHYeCKHe peakiuu. OOpatumple u
HeoOpaTuMble peakuuu. Peakiuu 3amenieHus. DNeKTPOXUMUYECKUN PAJl HAMPSKEHUH METaJIOB, €ro
HCIOJIb30BAaHUE JJIsl IPOTHO3UPOBAHMS BO3MOXXHOCTH MPOTEKAHUS PEAKIIMM MEX Ay MeTalljlaMu
U pAcTBOpaMM KHCIJIOT. Peakuuy BBITECHEHUs OJHHMX METAJUIOB M3 PACTBOPOB UX COJIEM OPYTrUMU
MeTayutamMu. Peaknmm oOmeHa. Peakumn HeWTpanmu3anuu. Y CIOBHS NMPOTEKAHUS peakuuii oOMeHa B
pacTBopax 0 KOHIA.

Tunsl XUMUYECKUX peakiuil (10 MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BEIIECTB M MPOAYKTOB

peaxkuumny) Ha MpuMepe CBOMCTB BOJIbI. Peakiiust paznoskeHusi — 3JeKTPOJIU3 BOBI.
Peaknum coenvHeHMs — B3aMMOJEWCTBHE BOJBI C OKCHUAAMHU METANIOB M HEMETAUIOB. Y CJIOBHE
B3aUMOJICICTBUSL OKCHJIOB META/NIOB M HeMmeTaioB ¢ Boaou. [lonatue «ruapokcuasl». Peakium
3aMEIEHUs] — B3aMMOJEICTBUE BOJIbI C IEIOYHBIMU U LIEJIOYHO3EMEIbHBIMUA MeTalaMu. Peakunn
oOMeHa — THIIPOJIN3 BEIICCTB.

JlaGopatopHble onbIThl. 16.IIpokanuBanue Menu B IJIaMEHU CIUPTOBKU. 17.3amenienuemMenn
B pactBope xjopuaa meau (II) xemnezom.

IIpakTyeckas padora. 3.IIpu3Haky XUMHUYECKUX PEAKIIUM.

Tema 5. PactBopenue. PactBopbl. CBOMCTBa PaCTBOPOB 2JICKTPOJIHUTOB
(15u.)PacTBOpeHue kak Qu3nko-xuMudeckuii mporecc. [lonsitue o ruapartax u
Kpuctayoryaparax. PactBopumocts. KpuBble pacTBOPUMOCTM KaKk MOJAEIb  3aBUCUMOCTHU
pacTBOPUMOCTH  TBEPABIX BEIIECTB OT TeMIeparypsl. HachlllcHHbIE, HEHACBHILIEHHBIE W

MIEPECHIIICHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB AJISI IPUPOJIBI U CEIBCKOTO XO35AHUCTBA.



[TonsiTne 00 AIEKTPOIUTUYECKON TUCCOIMAIMHN. DICKTPOJIUTHI U HEIJIEKTPOJIUTHI. MeXaHu3M
JUCCOITMAITUH JIEKTPOIUTOB C PA3IMYHBIM THUIIOM XUMHUUYECKOU CBs3U. CTENEHB 3JIEKTPOIUTHIECCKOM
mucconuanui. CUIIbHBIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE TMOJIOKEHUSI TEOPUU IJIEKTPOJIUTUUYECKON auccounranuu. oHHBIE ypaBHEHHUS
peakuuid. YCIOBUS MPOTCKAHUS PEAKIIMH OOMEHA MEXIY JICKTPOJIMTAMU JIO KOHIIA B CBETC HOHHBIX
MIPEACTaBICHUM.

Krnaccudukanus nOHOB U UX CBOHCTBA.

Kucnotel, ux xmaccudukamus. Juccouuanuss KUCIOT M HMX CBOWCTBA B CBETE€ TEOPUHU
3JIEKTPOJIUTUYECKON JUcCCOLMaMi. MOJEeKyIspHble W HWOHHBIE YPaBHEHUS PEAKIHU KHUCIOT.
B3aumopeiicTBue KHCIOT C MeTaUIaMU. ODJIEKTPOXMUMHUYECKUW Psii  HANPSHKEHUA METasuIoB.
BsauMonelicTBue KUCIOT C OKCHIAMHM MeTaailoB. B3amMonelicTBHME KHUCIOT C OCHOBAaHHUAMH —
peakuus HEWTpanu3alnuu. B3amMoieicTBHEe KHUCIOT C COolsaMH. VIcrmonb3oBaHWE — TaOIHIIBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccoumarysi OCHOBaHMM M MX CBOICTBAa B CBETE TEOPUU

ANEKTPOIUTUYECKON Auccounanuu. B3anmoneicTBie OCHOBAHHMM C KUCIOTaMH, KHUCIOTHBIMU
OKCHUJIaMU U cOJIsIMHU. Mcrosib30BaHWE TaONHIIBI PACTBOPUMOCTH JIJIsI XapAaKTEPUCTHUKA XUMHUUYECKHUX
CBOMCTB OCHOBaHHWN. B3anMoencTBUE 1IEI0UEN C OKCUIAaMHU HEMETAIJIOB.
Comnu, ux KiaccupuKamnus U TUCCOIUAINS PA3TMIHBIX TUTIOB cosieil. CBOMCTBA COJCH B CBETE TEOPUHU
3JIEKTPOJINTUYECKON Arccounanuy. BzaumoaeiicTBue coneil ¢ MeTauiaMu, yCIOBUS TPOTEKAHUS ITUX
peakuuii. B3aumopeiicTBue coiieii ¢ KUCIOTaMH, OCHOBAHHUSMH HCOJISIMU. Vcronp3oBaHUE TaOIHIIBI
pacTBOPUMOCTH ISl XapAKTEPUCTHUKHA XUMHUYECKUX CBOMCTB COJIEH.

O06o00menre cBeleHnii 00 OKCHIaX, X KiacCU(pUKAIIMU U XUMHYECKUX CBOMCTBAX.

I'eneTnueckue psbl METAIJIOB U HEMETAJUIOB. | e HEeTHYECKas CBSI3b MEXKAY KIacCaMH
HEOPraHUYECKUX BEUIECTB.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTeneHed OKHUCICHUS i
AJIEMEHTOB, 00pa3yIoONIUX BEIIECTBA Pa3HbIX KiaccoB. Peakuuu MOHHOTO OOMEHA M OKHUCIHUTEIIBHO-
BOCCTAHOBUTEJbHBIE peakuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE.

CocrapneHue YpaBHEHUU OKHCIIMTEIIbHO-BOCCTAHOBHUTEIIHHBIX peakuui METOIOM
DIIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTBHIX BEIIECTB — METAIOB W HEMETAUIOB, KHUCJIOT M COJIed B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUM.

JdemoncTpanuu. VcnpiTaHue BEHIECTB U UX PACTBOPOB Ha JIEKTPOMPOBOTHOCTh.3aBUCUMOCTh
3JIEKTPONPOBOJHOCTA YKCYCHOM KHCJIOTBI OT KOHUEHTpauuu. J[BH)KEHUE OKpalleHHbIX HOHOB B
ANEKTPUYECKOM Tionie. B3zaumopeiicTBue HHMHKA C Cepoil, colstHOW KucinoTou, xmopugaom menu (II).

I'openune Marnus. BzaumoneicTsue XJIOPHOU U CEPOBOJOPOJHON BOJIBI.



JlabopaTopHblie onbIThI. 18.B3anMoseiicTBue pacTBOPOB XJIOpHIAa HATPUS M HUTpaTacepeopa.
19. TlomydyeHue HEpacTBOPUMOIO THAPOKCHAA M B3auMoOJeicTBHME ero c¢ kucioramu. 20.
B3anMonmelicTBue KHUCIOT ¢ OCHOBaHWAMM. 21. B3aumoneiicTBue KHUCIOT C OKCHUIAMHU METAJUIOB. 22.
BsaumogeiicTBue KUCIOT ¢ MeTauiaMu. 23. B3auMoaeiicTBue KUCIOT ¢ conamu. 24. B3aumonelicTsue
IIEJIOUEH ¢ KUCIOoTaMU. 25. B3aumoneicTBre meouei ¢ OKCHIaMH HEMETAJIJIOB.
26. Bzaumopeiictue menouei ¢ comsamu. 27. [lonyueHnne u cBoMCTBa HEPACTBOPUMBIX OCHOBAHMIA.
28. B3aumoaeicTBe OCHOBHBIX OKCHAOB C KHCIOTaMH. 29. B3anmMmoJelicTBHE OCHOBHBIX OKCHIOB C
Bonoi. 30. B3auMongeiicTBUE KHUCIOTHBIX OKCUIOB cO ImeiodyamMu. 31. B3aumMmonelcTBre KHCIOTHBIX
OKCHUJIOB ¢ Bojou. 32. BzammopelictBue coileii ¢ kucioramu. 33. BzaumoneiicTBue cojlied co
menodyamu. 34. B3aumopeiictBue coisiei ¢ comamu. 35. B3anmopaeicTBHE pacTBOPOB COJIEH C
MeTaJlJIaMH.

IIpakTyeckas padora. 4.Pemienue 3kcriepuMeHTaIbHbBIX 3a/1a4.

IloBTOpeHue, 06001IEHNE H CHCTEMAaTH3alUsl MaTepuaa (3u.)
[ToBTOpEeHNE XMMHYECKUX CBOMCTB OKCHUIOB, OCHOBAaHMM, KHUCIOT U cosieid. CocTaBieHHe
MOJICKYJISIPHBIX, TIOJTHBIX HOHHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHHH. PaccTaHOBKA KO3 PUITCHTOB

B YPaBHEHUAX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI U 0100p KO3IPPUIIMEHTOB B HUX.

JAunarnocTuyeckue padornl (2u.)



TemaTnueckoe NIAaHUPOBAHME.

KoanuecTBo KoauuecTBo
Ne 4acoB 4acoB
Tema . .
n/n AyAUTOPHOM | CAMOCTOATEIHLHOU
Harpy3KH padoTsI
1 BBenenue 3 1
2 ATOMBI XUMHYECKUX JJIIEMEHTOB 5 4
3 IIpoctele BewecTBa 4 5
4 CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 6 10
5 N3menenus, npoucxoasuime ¢ BeeCcTBaMU 5 7
6 [Ipaktukym Ne 1. [Ipocreiinne oneparuu c ) 0
BenecTBaMu. CBOMCTBA paCTBOPOB 3JIEKTPOJIUTOB.
- PactBopenue. PactBopsl. CBOMCTBA pacCTBOPOB . 2
AIEKTPOIUTOB
8 [IpakTukym Ne 2. CBolicTBa pacTBOPOB JIEKTPOJINTOB 2 0
HTroro 34 34




KanennapHo-teMaTn4eckoe IJIaHMpPoBaHUe ayAUTOPHON Harpy3ku B 8 «b» kiacce

Hpunaoxenue Ne 1

KanenmgapHo-Temarndeckoe mianupoBanue B 8 «b» kimacce paccuntano Ha aeTeli co ciiaboi yCcreBaeMOCThIO U MOTHBAIIMEH. B CBA3M ¢ 3TUM HEOOXOAUMO

BbIJIeJIEHHE OONBLIEr0 KOJMYECTBA YACOB Ha N3yUEHHE CTPYKTYpOOoOpas3yIoLMX TEM Kypca.

O0u1ee KOMTUYECTBO IPYIIIOBBIX KOHCYJIbTAUUH -6, MHIUBUIYadbHbIX -28.

Ilnanupyemas | ®aKkruyecKas
Ne Tema Buanbl koHTpOJISI aara aara
npoBeaeHust npoBeaeHus
[MpemmeT xumun. 3HaKN XUMHUYECKUX deMeHTOB. [leproamueckas

1 cucTteMa xumMuueckux anementos .M. Mennaeneena.
(r)

) Xumugeckre Gopmynsl. OTHOCHTENBHAS MOJIEKYJISIpHAs Macca.
(n)

3 KonnuecTBeHHBIC BBIYUCIICHUSI 0 XUMHYECKOH opMyIie BelecTpa.
(n)

4 CoctaB aToMHBIX sifiep. M3oTonsl. SnepHble peakiuu.
(w)

CrtpoeHme 3JeKTPOHHBIX 0000uek aToMoB. CtpoeHne atoma u [ICXD

5 H.N. Menneneena.
(w)

6 B3anMoeiicTBre aTOMOB-HEMETAIIIIOB MEXKITy COOOM.
(1)

. BzanmopeiicTBre aTOMOB 3JIEMEHTOB METAJIJIOB.
(w)

O06001eHue u cucTemMaru3anus 3Hanui. 3auet Nel.

8 3auer
(r)

9 IIpocTrie BemecTBa -MeTalIbl 1 HEMETAILIBL.
(u)




10

KomnuectBo BCIIICCTBA. MOJ'IHpHaH Macca.

()

11

MonsipHblii 00BEM.

()

12

KonnuecTtBennsle pacueTs 1o Teme: "MorsipHas Macca U MOJISIPHBIIH
obbeM".

)

[TpoBepounas paboTa.

13

Crenenb okucieHus aneMerTa. OKCHIBI U JIETy4re BOAOPOIHEIE
COeIUHECHU.

()

14

OcHoBaHus.

()

15

Kucnotsr.

()

16

COJ'II/I, KaK NpOU3BOAHBIC KUCIIOT.

()

17

KpI/ICTaJ'IJ'II/I‘lCCKI/Ie PCHICTKU.

()

18

Ywucteie B€HOICCTBA U CMCCH. MaccoBas 1 00beMHas JOJIK KOMIIOHCHTOB
CMECCH.

()

19

dusnueckre U XUMUYECKUE SIBJICHHS. 3aKOH COXpaHCHHA MaCChI
BCIICCTB.

()

20

XHUMHUYECKHE YPAaBHEHUS. Peakiny pa3ioKeHus U COCIUHEHUSI.

()

21

Peakuuu 3ameriennst 1 oOMeHa.

()

22

PacueTsl 110 XUMHYECKUM YpaBHCHUSAM.

()

23

O6o0mmaromuii ypok o teme: "Turmbpl xumMudeckux peakuit”. 3ader

3auér




Ne2.
(r)

PaCTBOpCHI/Ie. BHCKTpOJ'H/ITI/I‘lGCKaH Jucconuanysa BEIICCTB. OcHOBHbBIE

24 ronoxxeHust TO/.
(1)
75 HoHHbIE ypaBHEHMS PEAKLIUMN.
(1)
26 Kucnotsr, ux xnaccuduxarus. CporicTBa KucioT B cBeTe TO/I.
(1)
7 OcHoBanus B ceete TO/I.
(1)
OKCHUIBL.
28
(1)
79 Comu B cBete TO/I.
(1)
30 I'eneTnueckas cBsI3b MEXY KJlacCaMU COEAMHEHUN.
(w)
31 CBolicTBa U3yUEHHBIX K1accoB BemiecTB B cBeTe OBP.
(1)
O6o06maromuit ypok 1o Teme: "OCHOBHBIC KJIACCHl HEOPTaHUYECKUX
32 coenuueHui". 3auet Neo3. 3ayér
(r)
HToroBast KOHTPOJIbHAS paboTa Mo KypCy XUMHUHU.
33 P (p) ypey Kontponshas pabota
T
34 AHam3 KOHTPOIBHOH paboTHI.

()




KanennapHo-TreMaTH4ecKkoe IVIAHNPOBAHME CAMOCTOSITeIbHOI padoTsl B 8 «b» kiacce

Ne Tema caM0CTOATEIBLHOI PaGOTHI KoJuaun4yecTBo yacos
1 BBonnslit unctpykrax. [Ipeqmer xumuu. BewecTsa. 1
2 Kpatkuii ouepk UCTOpUU pa3BUTUA XUMHUH. 1
3 Xumuueckne Gopmyiibl. OTHOCUTENbHAS aTOMHAs U MOJISKYJISIpHAs MaCChI. 1
4 CtpoceHHE JIEKTPOHHBIX 000JI09eK aTOMOB. 1
5 M3meHeHune uncia 3JIeKTPOHOB Ha BHEIIIHEM YHEPTETUYECKOM YPOBHE aTOMOB |

XHUMHYECKHX 3JIEMCHTOB.
6 B3anMoeiicTBre aTOMOB 3JIEMEHTOB - HEMETAIIOB MKy coOoii. KoBajgeHTHAs |
CBSI3b.
7 MeTtamindecKkas XUMUYECKasl CBSI3b. 1
8 KomnnuecTBo BemiecTna. 1
9 CoenMHEHU XUMHUCCKUX 3JIeMeHTOB. CTeeHb OKUCIICHHUS. 1

10 Bakueiimme kiaccsl OMHAPHBIX COSIMHCHNH-OKCHIE. 1
11 OcHoBaHUs1, UX COCTaB, HOMEHKJIATYpa. 1
12 Knaccudukanus ocHoBanni. MHIUKATOPHI. 1
13 Knaccuduxkanus kucnot. IloHaTue o mkane KUCIOTHOCTH. 1
14 PactBopuMocCTh comneil B BoJe. 1
15 YucThie BemecTBa U CMECH. 1
16 MaccoBas 1 00beMHast JOJI1U KOMIIOHEHTOB CMECH. 1
17 XUMHUYECKHUE PEAKIIUH. 1
18 Pacuersl 1o XMMHYECKUM ypaBHEHUsIM. Penienue 3anad. 1
19 Peakuuu pasznoxenus. 1




20 Peakunu coenuueHus. 1
21 Peaknuu 3amernenus. 1
22 Peakiuu ooOMeHa. 1
23 Tumnbl XUMHUYECKUX peaKIUid Ha PUMEPE CBOMCTB BO/IbI. 1
24 PactBopenue. PacTBopuMOCTh BEIIECTB B BOJIE. 1
25 DIEKTPOTUTHICCKAS TUCCOIIHAIIHS. 1
26 HoHHbIEe ypaBHEHUS. 1
27 Kucmots! B cBere TO/I. 1
28 OcHoBanus B ceete TO/I. 1
29 Oxkcunsl B cBete TO/. 1
30 Comu B cBete TO/I. 1
31 ['enetnueckast cBsI3b MEKIY KJIaCCaMU BEIIECTB. 2
32 OKHCIUTETHHO-BOCCTAHOBUTEBHEIE PEAKITHIH. 2

KoHTpounb pe3yapTaToB CaMOCTOSATENBHOM pabOTHI OCYIIECTBISIETCS IIPH MTPOBEPKE TIOMAIITHETO 3a1aHus, a TAaKXKe Ha KOHCYJITALUAX IIPH MPOBEICHIH
YCTHBIX OIPOCOB, HAIMCAHUY MPOBEPOYHBIX PabOT U cAaye 3a4ETOB.
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