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1. Mecto aucunmimasl B ctpykrype OITIOII

Hucuummuaa Heopranndeckas xumus (b1.0.03.01) otHocuTtcs k o6si3arensHoM yactu OIOIT u siBisiercs
TUCHUILUTMHON TpodeccuoHansHOoro 1ukia. llpermomaercs Ha mepBoM Kypce B MEpPBOM U BTOPOM

CeMECTpax.

2. Tlmanupyemble pe3yabTaThl 00y4eHHUsI MO JUCHUIJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJibTaTaMU O0CBOEHHS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
AOCTHKEHUs] KOMIIeTEHIIN )

MaTepuajioB

XAMHUYECKHX DJIEMEHTOB HAa OCHOBAHUH
WX TIOJIOKCHUS B TIEPUOUICCKON
cHCTEME, OOBICHITDH TEHIEHIIMU
W3MEHEHUS CBOWMCTB B DALY
aHaJIOTMYHBIX BEIIESCTB, HA OCHOBAaHHH
TEOPHUH CTPOCHHSI aTOMa U XUMHUYECKON
CBSI3H PACKpPHIBATh 3aBUCHMOCTD
CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHUSL.

Bradems npuemamu aHanmza u
CUCTEMAaTH3alluU Pe3yJIbTaTOB
XUMUYECKUX IKCIIEPUMEHTOB,
HaOII0JICHUI W U3MEPEeHH.

Inanupyemblie pe3yJibTATbI 00y4eHHS 110 TUCHHUILIHHE HaumenoBanmue
(MoayJ110), B COOTBETCTBUHU ¢ MHAMKATOPOM JAOCTHKEHU S OLICHOYHOI0
Dopmupyemere KOMIETEeHINHI cpeacTBa
KOMIeTeHIuM (K01, Nupukarop Pe3yabTaThl 00yueHus
CONCPHKAHNC JMOCTHKEHUS 10 JUCHHUIITHHE
KOMIICTCHIIUHN) KOMIIETEHI[MH
(xom, comepxanue
WHAWKATOPA)
OIIK-1.  Cmoocoben | OIIK-1.1. 3name (hakTHIeCKHi Matepuai, | Ycmuwiil onpoc,
aHaATM3UPOBATH, CucreMaTu3upyer ¢ | OTHOCSLIMICS K PAaCIPOCTPAHEHHOCTH 1 beceoa,
MHTEPIPETHPOBATE | ayamusypyer dbopMaM  HAXOXKACHUS  XUMHUYECKHX KOJLIOKGUYM,
0000maTh pe3yIIBTATHI 3JIEMEHTOB B TPHUPOJE, MPUHLIMIIAM 9K3aAMEH
pe3yiIbTaThl nepepadoTKu  MHHEPAIBHOTO  CHIPBS,
SKCIIEPHMEHTANBHBIX | AMAHCCKIX METOAaM  MOJIyYeHHs,  CTPOCHHUIO,
u pacuetHo- | PKCIECPUMEHTOB, busrmyecKkum CcBOIicTBaM "
TeopeTudeckux pabotr | HAOIIONEHHH, PeaKInOHHOMN CHOCOOHOCTH,
XUMHUYECKOMN W3MEPEHUN, a TaKxke | MPaKTHICCKOMY HCTIO0JIb30BaHUIO
HaNpaBJICHHOCTH pe3yiIbTaThl  pacueToB | HEOPraHHYECKHX BIICCTB.
CBOJCTB BEIIECTE W Ymemw ananuzupoBaTh cBOMCTBA

OIIK-1.2. [Ipemnaraet
HMHTEPIPETAIUI0
PE3yJIbTaTOB
COOCTBEHHBIX
9KCTICPUMEHTOB U
pac4eTHo-
TEOPETHUYECKUX paboT
C HCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaTUINOHHBIX K
HOBBIX Pa3/Ie/IOB

3nameo baxTHyeckuit Martepuan,
OTHOCSIIUNCS K PACTIPOCTPAHCHHOCTH U
dbopMaM  HaxXOXICHUS  XUMHUYECKHUX
SJIEMEHTOB B MpUPOJE, MNPUHIUIIAM
nepepaboTKi  MHHEPAIBLHOTO  CHIPHS,
MeToAaM  TIOJNIYYCHHs,  CTPOCHHUIO,
(mznyeckum CBOMCTBaM u
PEaKIMOHHOMN CHOCOOHOCTH,
MIPaAKTHIECKOMY HCITOJIb30BAHUIO
HEOPTaHUYECKUX BEIICCTB.

Ymemw nnporuo3upoBath CBOKWCTBA

Yemmuwiii onpoc,
beceoa,
KOJIOKBUYM,
IK3AMEH




XHUMHHA

BEIIECTB, MPEJICKA3bIBATH BEPOSITHBIC
MPOIYKTHI XUMHUYECKOTO TIPEBPAICHHSI
B KOHKPETHBIX YCIJIOBHSIX, CBSI3bIBATh
CBOWCTBa BEIIECTBA C BO3MOKHBIMU
00JTACTSIMH UX TIPUMCHECHUSI.

Brademw» npueMaMu MHTEpIIPETAIIAN
PE3yJIbTaTOB COOCTBEHHBIX
SKCIIEPUMEHTOB C UCTIOJIh30BAHUEM
TEOPETUUIECKUX OCHOB TPAMIIUOHHBIX
Y HOBBIX Pa3/IeJIOB XMMHH.

OIIK-1.3.
DopMynupyeT
3aKJIFOYEHUS U BBIBOJIBI
o pe3ysibTaTaM
aHaJIn3a
JUTEPATyPHBIX
JAHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJILHBIX U
pacueTHo-
TEOPETHIECKUX paboT
XUMUYECKON
HanpaBJICHHOCTH

3namuo baxTHyeckuit marepual,
OTHOCSIIITUICS K pacIpOCTPaHEHHOCTH H
dopMaM  HAXOXKICHUS  XUMHYECKHX
9JIEMEHTOB B TPHUPOJC, NPHHIMIIAM
nepepabOTKH  MHUHEPAJIBHOTO  CHIPHS,
MeToJaM  TOJyYeHHs,  CTPOCHUIO,
busnyecKkumM cBoiicTBaM u
PEaKIMOHHOMN CIIOCOOHOCTH,
MPaKTHYECKOMY UCIIOJIb30BaHUIO
HEOPraHMYECKUX BEIIECTB.

Ymemv popmynupoBath 3aKIFOUEHHUS U
BBIBOJIBI 110 PE3yJIbTaTaM aHAJIN3a
JUTEPaTypHBIX TAaHHBIX U COOCTBEHHBIX
9KCIEPUMEHTAIBHBIX PaboOT

Yemmuwiii onpoc,
beceoa,
KOJLIOKGUYM,
oK3aMeH

OIIK-2 Criocoben
MIPOBOJIUTH
XUMHUYCCKUM
OKCIIEPUMEHT C
COONII0ACHUEM
COBPEMEHHOTO
obopynoBaHus,
co0JTr0/1a8 HOPMBI
TEXHUKH
0e30ImacHOCTH

OIIK-2.1. Paboraer ¢
XAMHAYECKAMU
BEILIECTBAMH C

COOJIOIEHHEM HOPM
TEXHHUKA
0€e3011aCHOCTH

3namb npUHIKITEL 6e301acHON pabOTHI
C JICTYYHUMH, OTHEOTIACHBIMH U SIIKUMHU
BEIECTBAMH.

YMmems 6€3011aCHO BBITOIHATE
OCHOBHBIC JTA0OPATOPHBIC OMEPALIUH C
HCIOJIb30BaHUEM XUMUYECKIX
BEILIECTB.

Braoem» meTomamu 6e30mmacHoOM
paboThI C JIETYYHMH, OTHEONACHBIMU U
€JKMMH BELECTBAMH.

Yemmuwiii onpoc,
beceoa

OIIK-2.2. Ucnonb3yer
CYIIECTBYIOIINE U
pa3pabaThiBacT HOBBIC
MCTOJUKHU NTOJTYyYCHUA
Y XapaKTepu3aluu
BEIIIECTB U
MaTepHajoB JJIs
peleHus 3a1a4y
npodecCHOHATEHON
JIeSITENIBHOCTH

3namu ycTpoicTBO U Ha3HAYECHUE
OCHOBHBIX JJAOOPAaTOPHBIX TPHOOPOB
(crexmsiaHas u papdopoas
nabopaTopHas mocyia, yCTpOHCTBa AJIst
HATrpPEeBaHUs M OXJIKCHHUS) TS
BBITIOJTHEHHSI CHHTE3a HEOPTaHUIECKHX
BEIIIECTB.

Ymemu BBINIOJIIHATE OCHOBHBIE
71a00paTOPHBIE OTEPALMH TTOTYIESHHS U
OYHCTKH BEILIECTB C UCIIOIb30BaHUEM
HUMEOIINXCST METOJTUK.

Brademw metonamu 006paboTKH
PE3yJIbTaTOB 3KCIIEPUMEHTA 110 CHHTE3Y
HEOPTraHMYECKHUX BEHIECTB, BKJIIOYAs
pacueT BbIX0J[a MPOJIYKTA.

Yemmuwiii onpoc,
beceoa

OIIK-2.3. [IpoBout
HCCIICIOBAaHMUS CBOMCTB
BCILECTB U
MAaTEPUAJIOB C
HCITOJIb30BaHUEM
COBPEMEHHOI'0
Hay4HOT'O
060opyIoBaHUS

3namb TPUHITUTIEI 0€30TIACHOH pabOTHI
CO CTEKJISTHHOM 1 (hapdopoBoit

MOCYy 101, HarpeBaTeIbHBIMU
mpubopamMu, 3MEKTPOOOOPYAOBAHHUEM.
Ymems GezomacHO BBHITIOIHATH
OCHOBHBIE JTa0OPaTOPHBIE ONEPALIUH 10
HCCIIEIOBAaHNIO CBOUCTB
HEOPraHMYEeCKHUX BEHIECTB.

Yemmuwiii onpoc,
beceoa




Braoems MeTonamu 0e30macHOMN
paboTHI ¢ UCIIOIB30BAHUEM CEPUITHOTO
HAYYHOTO 000PY/IOBAHUSI.

OIIK-3 Cnocoben
MIPUMEHSATH PacdeTHO-
TEOPETHUUCCKUC
METOJIbI JUIS U3YYCHUS
CBOIICTB BEIIIECTB U
ITPOLIECCOB C UX
y4acTHEM, UCTIOIB3Ys
COBpPEMEHHOE
MPOrpaMMHOE
obecrieucHre U 0a3bl
JAHHBIX
PO ECCHOHATTEHOTO
Ha3HAYCHHUS

OIIK-3.1. [Ipumensier
TEOpETUYECKHUE U
MOIYAMIIUPUUECKUE
MOJIENIN TIPU PELLIEHUU
3aJ1a4 XUMHUYECKOM
HanpaBJI€HHOCTH

3namuy, KaK Hay4YHbIE TEOPUH
OOBSCHSIOT MPOIIECCHI B3aUMO/ICHCTBHS
BEILIECTB, ONMCHIBAIOT KOJINYECTBEHHBIE
COOTHOILCHHS MEKAY YUaCTHUKAMHU
XUMUYECKOT0 MpEeBpalieHusl,
YKa3bIBAIOT Ha BO3MOXHOCTb
CaMOITPOHM3BOJIFHOTO MPOTEKAHUS
mpoliecca, XapakTepu3yloT CKOPOCTh
MPEeBpAICHNH, PACCMaTPHBAIOT
COCTOSIHHE BEILECTBA U €T0
MpeBpaIleHNs] B paCTBOPax.

Ymems cocTaBnATE XUMUUECKHUE
YpaBHEHHSI, PaCCTABIATh
cTexruoMeTpuueckre Ko3hOUIHeHTHI,
pemaTb CTaHJapTHEIC U
KOMOMHHUPOBaHHbIE Ha X OCHOBE
pacdeTHbIe 331241, OTHOCSIIHECS K
CBOWCTBaM HEOPTraHWYECKUX BEIICCTB U
3aKOHOMEPHOCTSIM HX ITPEBpPAICHHS,
UCTIONH30BaTh 3aKOHOMEPHOCTH
(pU3HYECKON XUMHH IS
XapaKTePUCTUKH TJTyOUHBI
MIPEBPAILCHHUS BEIIECTB.

Brademw npuemMaMu pemieHus
CTaHIAPTHBIX 1 KOMOWHHPOBAaHHBIX HA
MX OCHOBE PACUCTHBIX 33/1a4.

Yemmuwiii onpoc,
beceoa,
KOHMPOAbHAS
paboma,
oK3aMeH

OIIK-3.2. Ucnoms3yet
CTaHJapTHOE
pOrpaMMHOE

obecrnieueHue u
CHeHAIN3UPOBAHHBIC
0a3bl JaHHBIX TIPU
peLICHUH 33/1a4
npodeccnoHaTbHOM
JeSITETBHOCTH

3namb BO3MOXKHOCTH CTAaHAPTHOTO
MPOTPaAMMHOT0 00ECIICUEHHST IS
peleHus PacYeTHRIX 3a7a4 110
HEOPraHMYECKOH XUMHUHU.

Ymemb ucmonp30BaTh CTaHIAPTHOE
MporpaMMHOe 0OecIiedeHue s
pellieHHs PACUYETHBIX 3a71a4 110
HEOPraHWMYECKOH XUMHHU.

Braoemv HEOOXOIUMBIMU TIPUEMAMU
HCTIOJIb30BaHUs CTAHAPTHOTO
MPOrPaMMHOI0 00ECTICUCHHUS ISt
peleHust PacYeTHRIX 3a71a4 110
HEOPraHWYECKOW XUMUHU.

Yemmuwiii onpoc,
beceoa,
KOHMPONbHASL
paboma,
IK3AMEH

OIIK-4 Cnocoben
TUTAHUPOBAThH PA0OTHI
XUMHYICCKOM
HaTPaBIEHHOCTH,
00pabaTsIBaTh U
WHTEPIPETUPOBAThH
MOJTyYeHHbBIC
pe3yIbTaThI C
HCITOJIb30BaHUEM
TEOPETHICCKUX
3HAHUU U
MPAKTHYECKUX

OIIK-4.1. Ucnons3yer
0a3oBble  3HAHUS B

obiacT MaTeMaTHUKH

" (hmzuku npu
TUTAHUPOBAaHUHN  paboT
XUMHYECKON
HaIpaBJICHHOCTH

3namsb BO3MOXXHOCTH aJITOPUTMOB,
OCHOBAHHBIX Ha 3HAHUSIX U3 00JaCTH
MaTeMaTHKH U QU3UKH, TIOJIE3HBIX MPH
IUTAHUPOBAHUH paboT 1o
HEOPraHMYECKON XUMHUH.

Ymemw npumensTh 6a30BBIC 3HAHUS B
o0ylacTi MaTeMaTHKH U (pU3UKH TIPU
IUTAHUPOBAHUH padoT Mo
HEOPraHMYEeCKOH XUMHU.

Braoems 0OCHOBHBIMU alITOPUTMAaMH,
OCHOBaHHBIMH Ha 0a30BBIX 3HAHMAX U3
00acTi MaTeMaTHKH U (PU3UKK TIpU
IJJAHUPOBAHUU PabOT IO
HEOPraHW4YeCKON XHUMHH.

Yemmuwiii onpoc,
beceda, 0OnycK K
1abopamopHol
pabome, omyem
0 1ab6opamopHoll
pabome




HaBBIKOB PEIICHUS
MaTeMaTHYECKUX U
¢bu3nUecKux 3a1au

OIIK-4.2.

3namb BO3MOXKHOCTH CIIOCO00B

Yemmuwiii onpoc,

OO6pabaTeiBaeT aTIPOKCUMAITUN YHCIICHHBIX beceoa, 0onyck K
JTAHHBIE C XapaKTepUCTUK XUMHUECKHX MPOLECCOB | 1aO0pAmMOpHOL
UCTIOJb30BaHHEM IUISL HAXOXIeHUs QU3NKO-XUMHUYECKUX | pabome, omyem
CTaHIapPTHBIX BEJIMYXH, OMUCHIBAIOINX MPOIIECCHI C 0 1ab6opamopHou
CII0CO00B Y4acTHEM HEOPTaHMYECKUX BEIIECTB. pabome
anmnpoKCUMAaIuu Ymems IpUMEHSTH METOTBI
YHCIICHHBIX ANMIPOKCUMAIIMH YKCIIEPUMEHTATBHBIX
XapaKTePUCTHK TAHHBIX U HAX0KJIEHUS TTapaMeTPOB
MPOTEKAHUS MIPOLIECCOB C YYaCTHEM
HEOPraHMYECKHX BELICCTB.
Braoems METONVMKON HAXOXKICHUS
KHHETHYECKHIX XapaKTePUCTHK
XUMUYECKUX MPOIECCOB C yUaCTHEM
HEOPTaHWYECKUX BEIIECTB METOIOM
HaWMEHBIIINX KBaIPaTOB.
OIIK-4.3. 3Hamv, Kak HAyYHBIE TCOPUU Yemmuwiii onpoc,
WnTepnperupyer OOBSICHSIIOT TPOLIECCHI B3aUMOJICHUCTBHSL | Oecedd, 0onycK K
pe3yIbTaThl BEIIECTB, OTHCHIBAIOT KOJMIECTBEHHBIE | 1a00pamopHou
XUMHYECKUX COOTHOIICHHS MEX]Ty YIaCTHUKAMHU pabome, omyem
HaOJIIOJICHUI ¢ XUMHUYECKOTO TPEBPaICHUS, 0 1a60pamopHoil
WCTIOTB30BaHUEM YKa3bIBalOT Ha BO3MOXHOCTh pabome

(hM3HYeCKUX 3aKOHOB
U IIPECTaBICHUI

CaMOMPOU3BOJIEHOTO TPOTEKAHUS
mpoliecca, XapakTepu3yloT CKOPOCTh
MpeBpalleHui, pacCMaTpUBAIOT
COCTOSIHUE BEIIECTBA U €T0
MpEeBpaIeHHs] B paCTBOPax.

Ymemv uHTEpIPETHPOBATE PEIYIBTATHI
XUMUYECKHUX HAOJFOICHUI HA OCHOBE
(hM3UUEeCKUX 3aKOHOB H
NIPEACTABICHUMN.

Braoemwv npueMaMu MHTEpIIPETAIIAN
pe3yIbTATOB XUMUYCCKUX HAOIOICHUI
Ha OCHOBE (PM3UYECKHUX 3aKOHOB U
MpEeJICTaBICHUMN.

OIIK-6 Criocoben
MPEJICTABIIATh
pe3yIbTaThl
npodecCHOHANTBEHON
JESITEIILHOCTH B
YCTHOU U
MUCBMEHHOH Gopme B
COOTBETCTBHH C
HOpPMAaMH U
MpaBUJIaMH,
MPUHSATHIMU B
npoeccnoHaTbHOM
€000I11IeCTBE

OIIK-6.1.
[Ipencrasnsier
pe3yabTaThl pabOThI B
BHJIE OTYETA 10
cTaHmapTHOH Qopme
Ha PYCCKOM SI3BIKE

3uname TpeOOBaHUS K CTAHIAPTHBIM
(dbopmam oTdeTa o pe3yabTaTax padoThI.
Ymemwb npeicTaBIATh OTUET O
BBITIOJTHEHHH J1a0OPAaTOPHOM paboTHI 10
CTaH/IAPTHOH (pOpMeE Ha PYCCKOM
SI3BIKE.

Bnaoemwv npueMaMu COCTaBICHUS
OTYeTa O BBIIIOJIHEHUH J1a00PaTOPHOI
paboThI IO cTaHIapTHOH hopme Ha
PYCCKOM SI3BIKE.

Yemmuwiii onpoc,
beceoa, omuem
0 1ab6opamopHoil
pabome

OIIK-6.2.
[Ipeacrasnsier
nH(pOpMAITHIO
XUMHYECKOT0
CoJepKaHus C yIETOM
TpeOoBaHMIA
6ubirorpaduyeckoi
KYJIbTYPBI

3name TpeOOBaHUS K COCTABIICHUIO
OubIrorpadMIecKoro OMUCaHUSL
HCTOYHHUKOB.

Ymemuw cocTaBnsaTh
OoubrorpaduyecKre OMmMCaHus
WCIIOJIb30BAaHHBIX NCTOYHUKOB B
OTYETax O BBIMOJIHEHUH JIA0OPATOPHBIX
pabor.

Bradems MeTOIMKOM COCTAaBICHHUS
oubmmorpaduuecKkue OMUCAHMS
HCII0JIb30BaHHBIX HCTOUYHUKOB.

Yemmuwiii onpoc,
beceoa, omuem
0 1abopamopHoli
pabome




OIIK-6.3. loroBut | 3uams TpeOoBanus k Gopme U Yemuwuii onpoc,

TIPE3CHTALIMIO 110 TeMe | COACPKAHMIO PE3CHTALUH K TOKIIALYy. beceoa, omuem
paBOThI i | Ymems coznaBath npeseHTaLMIO K 0 1a60pamopHoil
JIOKJIATy. pabome

MPEACTABISIET €€ Ha
Braoemv ippeMaMu IOTOTOBKH

pycckoM 1 MIPe3eHTANNH K JTOKIIaIy.

AHTJIMMCKOM SI3BIKAX

OIIK-6.4. 3Hame TpeOOBaHUS K CTAHIAPTHBIM Yemmuwiii onpoc,
IpencraBmsier CTPYKTYPHBIM (pparMeHTaM HaydHOH beceoa, omuem
pe3yNbTaTHl paboTH B Ty OJTHKAITAT. 0 1abopamopHoll
. | Ymemw cocTaBnsaTh HAy4HbIC pabome

BHUJIC HAYJIHOM

p MyOIMKAIIMK WK OTACTbHBIC UX
myOnuKanuu  (TE3UCH —
AOKJIana, CTaThd, | Bradems prueMaMu COCTABIEHUS

0030p) Ha PYCCKOM H | 3]IeMEHTOB HAy4YHOU ITyOJIMKAIIHH.
AHTIIMHACKOM SI3BIKE

3. CTpyKTypa U coaep:kaHue TUCHUTITHHBI

3.1 TpyaoeMKOCTh JUCHUIIIMHBI

ouyHas ¢opMa | OYHO-3204YHASI | 320YHASA
o0yueHust dpopma dbopma
o0y4eHHUs o0y4eHHUs

O01mas Tpy10eMKOCTh 12 3ET

YacoB 1o y4eOHOMY IIAHY 432

B TOM 4HcJiIe

ayIMTOpPHbIE 3aHATHSA (KOHTAKTHAS

pabora):

- 3AHATHUSA JIEKIIUOHHOI0 THUIIA 128 96

- 3aHATHA CEMHUHAPCKOI0 THIIA 64 64

- 3aHSATHUSA JJa0OPATOPHOIO THINA 128 128

caMoCTosiTe/IbHAsA padoTa 34

IIpomexyTouyHas aTTecTanms — 72 72

IK3aMeH M 3a4eT

3.2. ConepxaHue QUCHUIINHEI

B TOM YHCJIC

KonrakTHas pa6ora (padoTa BO B3aMMOJeliCTBHH C
npenofaBaTeseM), 4achbl
N3 HUX

Camoct
ATENbHY
11 padoT

Bcero

A

o0y4Jaro



(4acer)

HaumeHoBaHue U
KpaTKoe coJepKanmne
pa3zeioB H TeM

M CHHMILTHHBI

3ansaTus
iadopaTopHOro

3ausaTus
CeMHHAPCKOTo
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Pasznen 1. | 88 3
Teopetnueckue
OCHOBBI
HEOPraHUYECKOMN
XUMUHU

Pasznen 2. Xwumwug | 88 32 16 32 80 8
3JIEMEHTOB-
HEMETAIJIOB

Pazmen 3. Xwumus | 170 60 32 64 156 14

9JICEMCHTOB-
MCTaIJIOB

Pasgen 4.8 4 4 4
3akIrouyeHue

Hroro 354 128 64 128 320 34

3.1. Coaepxanue pa3aeaoB JUCHUILINHDI

Paspnen 1. Teopernyeckue 0CHOBBI HEOPraHUYECKOH XUMHMHU

OCHOBHbIE TOHATHS W 3aKOHBl XUMHUH. ATOMHO-MOJIEKYJsipHOe ydeHue. Kiaccuueckoe u
coBpeMeHHOoe TMoHATHE aroma. CrTpoeHume aroma. ATOMHOE SApPO, HYKJIOHBI, DJIEKTPOHBI,
3JIEKTPOHHBIE 00070YKH. ATOMHBIM HOMEP M MaccoBoe uuciio. M3otombl. XUMHUECKUE TIEMEHTHI.
XuMmuyeckas cBsi3b. VIOHHast U KOBaJ€HTHAsI CBsI3b. MOJIEKYIbl U (DOPMYIIbHBIE €TUHUIIBL.

Momnb. Ilocrossunas ABoraapo. KomudectBo BemiectBa. Macca, 00beM UM TUIOTHOCTh
BelecTBa. ATOMHas W MOJSpHAas Macchl. MOMSpHBIH 00beM. ATOMHAas €IMHHIIA MAaccChl.
OTtHocuTeNbHASI aTOMHAsI U MOJIEKYJISIpHAsE MacChl.

XuMUYecKuil UHAUBHU U ero npu3Haku. OTHOPOAHOCTH BEIIECTBa, MOHATUSA (a3bl U 00IaCTH
TOMOTE€HHOCTH. XapakTepHOE CTpoeHue. MOIIeKyIsIpHOE M KPUCTAJUIOXUMUYECKOE CTPOCHHE.
OCHOBHBIE TTOHATUS XMMHUH TBEPJOIO Tela. DlIeMeHTapHas siueiika. Tpancmsus. anbHuil nopsiok.
[Tpencrasnenue o nonumopdusMe u nzomoppusme. OnpeneseHHOCTh COCTaBa U 3aKOH MOCTOSHCTBA
cocTaBa. 3aKOH KpaTHBIX OTHOIIEHMH. XUMHYECKMH WHIMBHJ W 4ucTOEe BemecTtBo. (CIokHOeE
BEIIECTBO U XUMUYECKOe coenrHeHue. [IpocToe BemecTBo 1 XUMUYECKHUI 3JIeMEeHT. AJUTOTPONHS U
HOJIUMOP(PU3M.

Xumuueckas CMMBOIMKA. HoMeHKIIaTypa HEOpraHM4eCKUX COCUHEHNN.

Cucrema u OKpyXarolias cpela. 3aKpbIThle, OTKPBITHIE U HW30JUPOBAHHBIE CHCTEMBI.
['oMorenHsle M TeTeporeHHble CcUCTEMBL. (COCTOSSHME CHUCTEMBI W IApaMeTpbl COCTOSHUSA.
CranuoHapHOe U paBHOBECHOE COCTOSHHS cucTeMbl. Ilporeccel B cucreme U UX KiacCU(pUKAIMSL.
VHTeHCHBHBIE N SKCTEHCUBHBIE TAPAMETPBI COCTOSTHUS.
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[Tonsitue komnoHneHTa. CrocoObl BRIpaKEHHs COCTaBa CUCTEM. MaccoBas U MOJIIpHAst JOJIH.
MonsipHas ¥ MoOJIsJIbHAsE KOHUEHTpanuu. Tutp. PacTBOpuMOCTb. 3aKOH COXpaHEHHSI MacChl U
yCIIOBHE MaTepHaabHOro Oananca. MomsipHas Mmacca CMECH.

Bapuantnocts cucrtemsl. I[lonarue nHezaBucuMoro xkommnonenta. [IpaBuno ¢as. Juarpamma
COCTOSIHUSI MHAMBUyaabHOro BelecTBa. durypatuBHbeie Touku. Pa3zoBelie nepexonsl. [Ipumenenue
npaBwiia (a3 Uil aHaJau3a AuarpaMM COCTOSTHUSL.

MeTtonbpl ompeneneHusT aTOMHBIX U MOJIEKYJISIPHBIX MaccC. OKCIEPUMEHTAIbHBIE METO/bI
ONpeeNICHUsT MOJISIPHBIX Macc JieTyuux BemlecTB. Meroawsl Penbo, Maiiepa u [lroma. Pacuer
MOJIIPHBIX MAacC M3 Ta30oBbIX 3aKOHOB. OIpeneieHHe MOJISPHBIX MAacC HENETYyYMX BELIECTB U3
KOJUIMTATUBHBIX CBOMCTB PacTBOPOB. DKCIIEPUMEHTAIBLHOE OIpPEAEICHUEe aTOMHBIX Macc. Meroasl,
OCHOBAaHHBIE Ha 3aKOHE TPOCTHIX OOBEeMHBIX oOTHomeHWH. Mertox Kanaunmapo. Macc-
crneKkTpomeTpudeckuil Mero. OLeHKa aTOMHbBIX Macc U3 npaBuia Jrononra u Iltu.

I'azoBble 3akoHBlL. [loHATHE HAcalbHOTO ra3a. YpaBHEHHME COCTOSHUS HJAEAIBHOIO Trasa.
VYHuBepcanpHas ra3oBas MOCTOSHHAs M €€ (PU3MUECKUIl CMBICA. YCIOBHS H3MEpEHUs oObema.
MosnsipHblii 00beM HieasbHOro rasa. 3akoH ABorajapo. IIIOTHOCTb M OTHOCHTENbHAs IMJIOTHOCTb
ra3zoB. YpasHenus Kianeiipona, boiust u Mapuotra, ['eit-JIroccaka, [laps.

Cmecn wnpeanbHbIX raszoB. IlapumanbHoe [aBiIeHME KOMIIOHEHTAa. 3aKOH MapLMaIbHBIX
naBneHuid. OObeMHas 10 KOMIIOHEHTa Ta30BOM cMmecH. JlaBieHHE HACBHIIMIEHHOTO Tapa.
MaremaTHuueckoe onucaHue d3BIUOMETpa.

Crexuomerpus. XHUMHUYECKas II€peMEHHas M €€ CBA3b C JPYTUMH SKCTEHCUBHBIMU
BelMYMHAMU. M30BITOK M HEIOCTATOK peareHToB. Beixon mpomykra peakiuu. MaccoBast A0S
3JIEMEHTa B COCIMHEHMU M ycTaHOBJIeHHE (Gopmyin BemecTB. IIpocreiias u uctuHHas QOpMyIIbL.
VYcranosnenue coctaBa cmeceil. CTEXHOMETPUS PEAKIUil C ydacTHeM ra3000pa3HbIX BEIIECTB. 3aKOH
IPOCTHIX 00BEMHBIX OTHOIIEHUH.

[TonsTHE SKBHBaJCHTA. DKBUBAICHTHOE YUCIIO PEAKINU. DKBUBAICHTHOE YHMCIIO BEIIECTBA U
ero (pU3M4ecKuil CMbICI. 3aKOH SKBHMBAJEHTOB. DKBHUBAJICHTHAs Macca U SKBUBAJCHTHBIH 0OBEM.
OKBUBAJICHTHAsI Macca OWHApHOrO COCIMHEHHS. OKBUBAJICHTHas (HOpMalibHAsl) KOHIIEHTPAIIHS.
CrexnoMeTpuss OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM U DIEKTPOXUMHUECKUX MPOIECCOB.
3axonbl ®apanes. [locrosnnas dapazes.

OcHoBbI TepMOAMHAMUKH. [Ipeamer TepMOOMHAMHUKU U €€ BO3MOXKHOCTU. DHEprus u ee
BUbl. MexaHudeckass M BHYTpPEHHsAA »Heprus. Temsora u pabota — (opMbl Meperadd SHEpPIUu.
3HaKU 3J€MEHTApHOM TEIUIOTHI M JIEMEHTApHON paboThl. 3aBUCUMOCTh TEIJIOTHI U pabOThI OT MyTH
nporiecca. Y CloBHs epefayn TeIIOThl U coBepleHus paboThl. [IpeacTaBienue TEmIOThl U paboThI
yepe3 (hakTopbl HHTEHCUBHOCTH U eMKOCTH. [lone3nas pabora u pabora pacmmpeHus. XUMHYECKOEe
CPOACTBO. DHTPONUSA. DHTPONIUS U TEPMOJUHAMHUYECKasl BEpOATHOCTb. [locTynar bonsimana.

[lepBoe Hauago TEPMOAMHAMMKH, €r0 COJEp’KaHUE M MaTEMaTHYeCKOE€ BbIPaKEHUE.
Ontanenus. TeruoBoit 3¢¢ekt. TennoBoil 3pdeKkT mpu MOCTOSHHOM JaBIEHUM M TOCTOSHHOM
obobeme. TermmoeMKocTh. TemIoeMKOCTh TPH TOCTOSHHOM JIaBJIGHUM M TIOCTOSSHHOM OOBeMe.
3aBUCUMOCTh DHHTAJBIIUM OT Temreparypel. YpaBHeHue Kupxroda. VYnenbHas u  MossipHas
TEIJI0EMKOCTH.

Bropoe Hawano TepMOAMHAMMKHM, €ro cojaepkaHue. @DyHIaMEHTAJIbHOE ypaBHEHUE
TepMoauHaMuKU. Kputepuil camMonpou3BOJIBHOTO NPOTEKaHUs Ipoliecca B H30JIMPOBAHHOW U
3aKpBITON CUCTEMAX.

Oyukuus ['nb6ca u ee nudpdepennman. Oyukius ['n66ca kak KpUTEpUil CaMONPOU3BOIBLHOTO
npoTekaHus peakiuu. YpaBHeHue ['n66ca u ['enpmrosnbua u ero Buibl. Dusznyeckuii cMbICH
ciaraembIX B ypaBHeHuu ['106ca u ['enbmromnpia.

3aBucumocth (yHKIMM ['u60ca oT naBieHus. Xumuueckuil mnoreHnuan. CraHIapTHBIA
XUMHUecKui noteHuuan. OTHOCUTENbHOE MapluaibHoe AaBiieHue. CTaHAapTHOE COCTOSHUE Tasa.
CrangapTHbIE yCIOBHS.




Xumuueckas TepMoAMHaMuKa. [IpuMeHeHue TepMOAMHAMHUKU K XHMHUYECKUM IIpOILeccaM.
W3MeHeHHe  OKCTEHCHMBHOIO  CBOWCTBA B XOJE€  peakuuMu. B3auMocBsI3p  M3MEHEHHHU
TEpPMOJMHAMMUYECKUX (DYHKIMHI B Xoae peakiuu. TepMOXMMHYECKHE YpaBHEHUS U UX JIMHEHHbIE
npeoOpa3oBaHusl.

3akonsl JlaByasse — Jlammaca u ['ecca. Pacuer nusmMeHeHuit TepMoguHaMuuecKuX (DyHKIUN B
XO0JIe peaKIuy HMX MOJISIPHBIX 3HAYEHUH ATUX (QYHKUMH U (GyHKUMHA OOpa3oBaHUS U CTOpPAHHS.
OHTanpnuu 00pa3oBaHMs M SHTaIbNUM cropaHus BemectB. CreactBus u3 3akoHa ['ecca.
[Ipumenenne 3HaueHUil sHepreTudeckux 3P GeKToB (a30BBIX MPEBPAILCHUA U CPEIHUX SHEPTHi
XMMHUYECKON CBSA3M B TEPMOXMMHUYECKHMX pacyerax. DKCIEPHUMEHTAIBHOE OMNpEAEICHUE TEeIUIOBBIX
3¢ (HEeKTOB KaTOPUMETPUIECKUM METOAOM. Y CIIOBHE TEILIOBOTO OayiaHca.

XUMHUECKOE CPOACTBO. YpaBHEHHE M30TEPMbl XMMHUUYECKON peakuuu. TepmoanHamuyeckas
KOHCTaHTa XMMHYECKOTO pPaBHOBECHs. YpaBHEHHE H300apbl peakuuu. 3aBHCUMOCTh KOHCTAHTBI
paBHOBECHsI OT TeMIIepaTypbl. BelpaskeHre KOHCTAaHTbI PAaBHOBECHS Yepe3 MaplHaIbHbIC AABJICHUS U
KOHLEHTpaluu. B3auMocBA3b KOHCTAaHT XMMMUYECKOTO paBHOBecus. lIpenckazaHue HarpaBieHHs
npoliecca U3 ypaBHEHUH M30TepMbl U U300apsl peakuuu. [IpuHnun quHaMudeckoro pasHoBecus Jle
[atenbe. Pacuer cocraBa paBHOBECHOM cMecH M3 TAaOIMUYHBIX 3HAYEHUH TEPMOJMHAMUYECKUX
(b yHKIHIA.

TepmoaunaMuka (a3oBBIX IMEPEXOI0B. 3aBUCHMOCTh MJABICHHS IIapa OT TEMIIEPaTypHl.
OuTponus (a3zoBOro nepexoja. 3aBUCMMOCTb SHTPOINHUHU BELIECTBAa OT TemIeparypbl. AOCOIOTHas
SHTPOIHUS BEILIECTBA.

PactBopsl. McTrHHbBIE U KOJUTOMAHBIE pacTBOPHI. HacklllleHHbIE 1 HEHACHIIIEHHBIE PACTBOPSI.
KonnentprupoBaHHbIe 1 pa30aBIeHHbBIE PACTBOPHI.

PactBopeHne kak (M3MKO-XMMHYECKMH mpouecc. PacTBOpuMOCTH BemecTB U ee
TEMIIEpaTypHasl 3aBUCUMOCTb. OHTAJbIIUS PACTBOPEHHUS, HHEPrus KPUCTAUIMUECKOW PEIIETKH U
SHTAJIBIIUS COJIbBATALIUH.

KonnuratuBaele cBoiicTBa pacTBOpoB. M30TOHMYECKH KOIPQUIMEHT, €ro CcBsI3b CO
CTEIEHBIO JucconManuy. JaBieHue mnapa Haja pacTBOpoM. ToHOockonuyeckuid 3akoH. [loBwllmieHue
TOYKU KHMIIEHUS pacTBOpa. D0YIHOCKONNYeCKUi 3aKkoH. [IoHM)KeHne TOUKM Havyajla KpUCTalIn3aliu
pactBoputens. Kpuockonuueckuit 3akoH. Ocmoc. Ocmotuueckoe naBieHue. [Ipumenenwue
KOJUIMTaTUBHBIX CBOMCTB JIJISl ONIPEAEIECHUS MOJISIPHBIX MAcC BEILECTB.

XWUMUYECKUN TOTEHIMAI PAaCTBOPEHHOTO BEIIECTBA W pacTBoputesid. HecummerpuuHas
CHUCTEMA CTaHIAPTHBIX COCTOSIHUI. PeallbHbIe ra3bl U peanbHble PacTBOPHI. JIETyuecTh U aKTUBHOCTb.
OO0benuHeHHas cucTeMa CTaHIaPTHBIX COCTOSHUM.

PaBHOBecue ra3 — KMIKOCTb. 3akOoH I'eHpH M ero TepMOAMHAMUYECKOe OOOCHOBaHUE.
KoncranTa I'enpu. Koagdunuent pacrsopumoctu OctBanbaa. Koagduiment abcopdbunn bynzena.

PaBHOBecue JKHMIOKOCTB — OKMIKOCTb. 3aKOH pacmpeneneHus Heprncra u ero
TepMoauHamMuieckoe obocHoBanue. Koaddunment pacnpenenenus. HMcxomHslii  pacTBoOp,
JKCTPAreHT, 3KcTpakT M paduHar. Kosddumment oskcrpakumu. Jlonas HeEIKCTparupoBaHHOTO
BeniecTBa. OJHOKpaTHas 1 MHOTOKpATHAs SKCTPAKIIMSI, UX XapaKTepUCTUUECKUE YPABHEHUSI.

PaBHOBecue TBEpIOE TENO — KUAKOCTD. /lnarpaMmsl IIIaBKOCTH IBYXKOMIIOHEHTHBIX CHCTEM.
OurypaTuBHble TOYKM M MX 3HaueHue. JluarpamMma IUIaBKOCTH CHUCTEMBI, oOpasyromieit
HENPEPBIBHBIN PsII TBEPABIX PAacTBOPOB. JlMarpaMMbl IUIABKOCTH ABTEKTUYECKOTO THUIIA C IOJIHOM
B3aMMHON HEPAaCTBOPUMOCTbIO M OIPAaHUYEHHOM pPACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
cocTossHUU. JluarpamMma IUIaBKOCTH CHCTEMBI, KOMIIOHEHTHI KOTOpOH 00pa3yloT XHMHYECKOe
coenquHeHne. OO0iacTh TOMOTEHHOCTHM XHWMHUYEeCKoro coenuHeHus. [IpumeHenue mpaBmia ¢a3 K
aHaM3y JAMarpamMMm IUTaBKocTH. Pacuer konmdecTB paBHOBECHBIX (a3 u wacrteil cucremsl. Kpusbie
OXJIQKJIEHUS KaK UCTOYHUK JUarpamm IJIaBKOCTH.
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DJIEKTPOIUTHYECKAST TUCCOIMAIUSA. DJIEKTPOIUTHL. DIEKTPOJIUTHYECKAsT AUCCOLMALINS U €€
TepMoauHamuueckoe omnucanue. Koncranta u creneHb Juccounauuu. CunpHble U cradble
AIEKTPOJIUTHI.

OCHOBHBIE UJEU TEOPUH KHUCIOT U OCHOBAHMU. Teopus 3JIEKTPOIUTUYECKON AMCCOLUALMU
Appenunyca, teopust conbBocucteM PdpaHkinHa, NpoToHHass Teopus bpencrena u Jloypu, Tteopus
VYcaHoBHYa, TEOpUA IKECTKUX M MATKUX KHUCIOT W ocHoBaHui [lupcona. ABromporonus
pactBopuTeis. BonopoaHsiii moka3aTeb.

KuciotHo-ocHOBHOE paBHOBecHe. TOUHBIN M TMPHOJMIKEHHBIN pacyeT MOHHBIX PaBHOBECHIA.
HNonnblie paBHOBECHSI B paCTBOPAX CHUJIBHBIX KUCIOT U OCHOBaHMM. MloHHBIE paBHOBECHS B pacTBOpax
cl1a0bbIX KHUCIOT U OCHOBaHUHU. 3akoH pazbaminenus OctBanpia. ['maponus. CrocoObl yCUIeHUS U
IIOAABJICHUSA ruapoau3a. FloHHble paBHOBECUS B pacTBopax ruaponusyromuxcs coiaei. Koncranra u
cTeneHnb ruponusa. bydepusie pactBopsl. MoHHBIE paBHOBecHs B Oy(epHBIX pacTBOpax.

PaBHOBecue ocaxkIeHHs — PACTBOPEHHMs M €ro TEPMOJMHAMHYECKOE OIUCaHUE.
[TpousBeneHne pacTBOPUMOCTH. Y CIIOBHUS BBIAICHUS U PACTBOPEHUS OCaKa.
PaBHOBecue KOMILICKCOOOPa30BaHMUS. KommnekcoobpazoBarensb u JIATaH]IBL.

Koopaunarmmonnoe wuyucino. OOmas u CTylnmeHYaTble KOHCTaHTHI oOpaszoBaHus. KoHcraHTa
HECTOMKOCTH.

[IpruMmeHeHrne 3HaYeHU KOHCTAHT MCCOLMAIMU, TPOU3BEACHUSI pACTBOPUMOCTH U KOHCTaHT
KOMILIEKCOOOpa30BaHus ISl MPEICKa3aHus BO3MOKHOCTH MTPOTEKAHUSI HOHHBIX PEaKIIUA.

OKHCIUTENIbHO-BOCCTAaHOBUTEIbHBIE peakiuu. OKuciaeHne U BocctaHoBiaeHue. OKUCIUTENb U
BOCCTAHOBUTENb. BakHEWIIME OKUCIUTEIM M BOCCTAHOBUTENIW, HIPOAYKTHI HX XHMHYECKOTO
IpeBpamieHsi B pa3iMyHBIX cpefax. PaccraHoBka KOX(QUIMEHTOB B YpaBHEHHSIX PEaKIUid
METOAAaMU 3JIEKTPOHHOI0 OanaHca v MoJypeaKIvii.

Qunekrpoxumusd. [IpoBogHUKK TIepBOro U BTOpOro poja. [loHsTue 351eKTpoa U 3JIEKTPOIHON
peakuuu. Kiaccudukaruss 37€KTpoa0B. DJIEKTPOAHBIA TMOTEHIMAT. 3aBHUCHUMOCTb 3JIEKTPOIHOTO
MOTEHIMaa OT KOHIEHTpaluu. Y paBHenue Hepucera.

DNEeKTpOXUMHUYECKasl siueiika. [aJbBaHMYECKUW SJIEMEHT U €ro TEePMOJIUHAMHYECKOE
omucanue. DJIC rampBaHUYeckoro snemeHTta. OmpeseneHue TePMOAUHAMUYECKUX (PYHKIHUNA O
ANEKTPOXUMUYECKUM JITaHHBIM. OnekTponu3. Hanpsbkenue pasznoxenus. CocTaBieHHE YpaBHEHHM
MPOLIECCOB 3JeKTponn3a. [IpakTnueckoe NpUMEHEHUE SIIEKTPOIH3a.

XyMHyecKass KMHETHKA M Karanu3. CKOpoCcTb XMMHUYECKOW peakunu. MeXaHW3M peaklMH.
[IpocTsle U CIOXKHBIE peaKIUu.

3aBUCHUMOCTb CKOPOCTH PEAKLUU OT KOHLEHTPALMU PEareHTOB. 3aKOH JIEHCTBYIOIIMX Macc.
Kunernueckoe ypaBHenue. KoHcTaHTa CKOpOCTM  XUMHUYeCKOM peakumu. llopamoxk w
MOJIEKYJISIPHOCTb peakluii. KuHeTnueckne KpuBble U UX YPABHEHHUS.

3aBUCHUMOCTh CKOPOCTH pEaKIUu OT TemrepaTypsl. YpaBHeHus Baut-I'odpda u Appenuyca.
TemnepatypHblit K03()PUIIHEHT CKOPOCTH peakuuu. DHEprus akTUBALUMM U €€ PU3NYECKHI CMBICIH.
DHepreTudeckass JauarpaMma peakiuu. [IperdKCrnoHEeHIMANIbHBIH MHOXHUTENb. YacTOTHBIN U
IIPOCTPAHCTBEHHBIN (aKTOPBHI.

Karanuz wu karanuzatopel. ['OMOreHHBI M reTeporeHHbl kaTanus3. VHruOGUTOpBHI.
IIpomotopsl. [Ipumeps! KaTAIUTUYECKUX PEAKLIUMN.

KomnnekcHbie coeinHenus. OCHOBHbIE IOHATHS U onpeneneHns. KoMIiekcHoe coelMHeHNE.
Bremmnsis chepa. Buyrpennsis chepa. KommiekcooOpazoBarensb (IeHTpalbHBIA aToM). JIurausl
(annennsr). KoopaunanronHoe umcio. [JlenratHocts. MocTukoBble uranabl. Kiacteps.

OcHOBHbBIE TOJOXEHUS KOOpAMHAMOHHON Teopun A.BepHepa. I'maBHas u mnoGouHas
BAJICHTHOCTH.

Knaccudukanus komIuleKcHbIX coenuHeHud. Kiaccuukauus mno 3apsay BHYTpeHHeEH
cdepsl. HeliTpanbHble, KaTHOHHBIE M aHHOHHBIE KOMIUIEKChl. Kiaccudukanus mo npupoje Jurasia.
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AXBaKOMILICKCHI, aMMHAKaThI, TUAPOKCUKOMIIEKCHI, allM JJOKOMIICKCEI, KapOOHUJIBL,
CMEIIaHHOJIUTaHHbIe KOMIUIEKChl. Kiaccudukaiys mo auciy 1eHTpaTbHBIX aTOMOB BO BHYTPEHHEH
chepe. OnHOSAEPHBIE W MHOTOSICPHBIC KOMIUIEKCH. OCOOBIE TPYIITBI KOMIUIEKCHBIX COCIUHEHUH.
Xenarbl, JBOWHBIEC COJIU, U30MOJIUCOCIUHEHUS, TETEPONIOIUCOCTUHEHUS.

N3omepusi KOMIUIEKCHBIX coefuHeHuil. CTpykTypHas u3omepus. MexaychepHas usomepus
(MoHM3aIMOHHAs, THUIpaTHas, MOJEKyJspHas (coipBaTHas) wu3omepus). JluranmHas wu3omMepus
(u3omepus nurasja, cBsaseBas (coseBasi) uzomepusi). KoopnuHanmonHas uzomepusi (Metamepust U
nosmmMepust). [IpoctpancTBeHHas n30Mepust (TeOMETpUYECKast U ONTHYECKass H30MEpHs).

Homenkmarypa  KOMIUJIEKCHBIX ~ COeAMHEHHM. TpuBHalbHasT W CUCTEMaTUYecKas
HoMeHKIatypa. IlpaBuna ¢GopMupoBaHWsS Ha3BaHUN KAaTHOHHBIX, HEWUTPAJIbHBIX W AHUOHHBIX
KOMIUIEKCOB. YKa3aHUE 4HMCla JIMTAHJIOB, MPUPOAbI JIMTAHJIA U CTEIEHU OKHUCJIEHHUS LIEHTPaJIbHOTO
aroMa. YKa3zaHHE 4YHClIa CJIOKHBIX JIMTaHJOB. YKa3aHWe Ha MOCTHKOBBIC JIMTaHAbI M JIMTaHIBI,
KOOPJIMHUPOBAHHbIE  HECKOJIbKUMH  aroMaMu. CocTaBiieHHE CHUCTEMaTUYeCKMX  Ha3BaHUU
KOMIIJICKCHBIX COSIUHCHHI.

TepmonuHaMudeckass ¥ KWHETHYECKass CTAaOMIBHOCTh KOMIUIEKCOB. YCTOWYUBBIE U
HEYCTONYUBbBIC KOMIIJICKCHI. NueptHbie u J1a0OMJIbHBIE KOMIIJIEKCHI. OO6cyxnenue
TEPMOJIMHAMUYECKON CTAOMIBHOCTH KOMILJIEKCOB C MO3UIIMA TEOPUU JKECTKUX U MITKUX KHCIOT U
OCHOBaHUM.

[Ipupoma XUMHUYECKON CBSI3M B KOMIUIEKCHBIX coeluHEHHsX. OCHOBHBIE HIEU METOJIa
BaJICHTHBIX CBsI3€H, TEOPHH KPHUCTAJUIMYECKOTO MOJIs, METOAAa MOJEKYISIpPHBIX opOUTaneil U Teopuu
MOJISL TUTaHA0B. MEeTO0JIOrMYECKOE 3HAYEHUE TEOPUH CTPOCHHSI KOMILIEKCHBIX COEAMHEHHUI.

[Ipenckazanue CTpOGHMST W CBOWCTB KOMIUIEKCHBIX COCAMHEHUM C TMO3UIMA MeToja
BAJICHTHBIX  CBsizel. OmnpeneneHue  SIEKTPOHHOM  KOH(Urypaluu  IIEHTPAJIBHOTO  aToMa.
BuemneopOutansHbie ¥ BHYTPHOPOUTAIbHBIE KOMILJIEKCHL. BBICOKOCTIMHOOBBIE U HHM3KOCITHHOBBIC
KOMIUIEKCHI. PoJb mpuposl iuranga B 00pa3oBaHUU BHEIIHEOPOUTAIBHBIX U BHYTPHOPOUTATBHBIX
KoMIuiekcoB. [Ipeacka3zanne KUHETUYECKON YCTOMYMBOCTH KOMILIEKCOB. OTHECEHHE KOMIUIEKCHOTO
COCIMHEHUS K BHEIIHCOPOWTAIBHBIM W BHYTPUOPOUTAIBHBEIM KoMIUlekcaM. [Ipenckazanwue
KOOPJMHAIIMOHHOTO YHCJIa, TUIA THOPUIU3AIMK M T'€OMETPUUYECKOW (OpPMBI KOMIUIEKCA M €ro
MarHUTHBIX CBOMCTB.

[Ipenckazanue CTpOEHMST U CBOWCTB KOMIUIEKCHBIX COEAUHEHHMM C MO3ULHUU TEOpUU
Kpuctaumaeckoro moJjs. [Ipeackazanne OTHOCUTENBHOTO PACIIONOXKEHUS OpOUTaeil IIEHTPaIbHOTO
aTomMa B TIOJI€ JIMTAHAOB OKTa’qpHYECKOM, TETPa’ApPUUECKOM M MJIOCKOKBAJPATHON CHMMETPUHU.
IMapameTtp pacmierierust. CeKTpoXUMHUYECKH psif. OlieHKa BeTHYUHBI paciieryicHus d-1mo ypoBHs
LHEHTPAJIbHOTO aTOMa. 3aloJHEHUE PAaCIICIVIECHHOIO YPOBHS BJEKTPOHAMH B Cllydae JIMIaHJ0B
CHJIBHOTO U cnaboro mons. Ilpenckazanwe OKpacKu KOMIUIEKCHOTO COEIWHEHUS W3 3HAYCHUS
napameTpa pacuieruieHus. lIpenckazaHue MOBeNEHUsT KOMIUIEKCA B MAarHUTHOM IOJie. DHEprus
crabunuzanuu  kpucrauimdeckum mnoiem (DCKII). Pacwer OCKII ang  okTasapuyeckux H
TETPAdPUUYECKUX  KOMIUIEKCOB, OOpa30BaHHBIX JIMTAHAAaMH CHJIBHOTO H  CJIa0oro  moJsl.
[Ipenckazanue KMHETUYECKON YCTOWYHMBOCTH KOMIUIEKCOB C TMO3ULUN TEOPUU KPHUCTATIMYECKOTO
TOJIAL.

XenatHble KoMIUIeKchl. XenaTHbli A ¢ekt. [IpaBuiio nukios. [Ipumeps! xenarooOpasyromux
JUTa”a0B. BHYTpUKOMIIIEKCHBIE COETUHEHMUS.

n-Kommekcel. OOpa3oBaHuEe KOOPIWHAIIMOHHOM CBS3M B T-KoMIulekcax. [Ipumepsr m-
KOMIUIEKCOB. TT-/|aTBHOE B3anMo/ieiicTBIe Ha IpuMepe deppoiieHa u buc-(6eH3o0m)xpoma.

XUMUYECKUE PEAKIUHU C YYaCTHEM KOMIUIEKCHBIX COEIUMHEHHH. Peaknun mnepeMemeHus
JUTaHJ0B MEX]y BHEIIHEW W BHyTpeHHel chepamu. Jlucconmanyss KOMIUIEKCHBIX COEIMHEHHUH M0
BHEIIHeW u BHyTpeHHed cdepam. CryneHuarble u oOuiue (IMOJIHbIE) KOHCTAHTHI OOpa30BaHUS.
Koncranra HectolikocTu. PacyeT MOHHBIX pPAaBHOBECHHM B PAcTBOPAaX KOMILIEKCHBIX COEIMHEHUM.
Peaknnm 3amemienust auradga. JIMCCONMMATUBHBIA M aCCOIMATHUBHBIA MEXaHWU3MbI 3aMEIICHUS.
[IpencraBinenue npoLECCOB OUCCOLMAMM KOMIUIEKCA KaK MPOLECCOB 3aMELICHUS JIMTaHIOB
MoOJIeKyJlaMi BOJBI. CTepeoXWMHSI TPOIIECCOB 3aMEIIEHUsS B KBAJAPATHBIX M OKTadAPUUYECKHUX
KOMIUIEKcax. SIBneHue TpaHc-BnusHMs. Psn Tpanc-BnusHus. [lpeackazanue CTpoeHHs! MPOIYKTOB
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3aMEILECHNs C MO3ULUN IpEeACTaBICHUN O TpaHC-BIUsSHUU. llepepacrpeneiieHne JMraHgoB H
0o0pa3oBaHME CMEUIAHHBIX KOMIUIEKCOB. BHYyTpHMOJEKYJIspHBIE NpPEBpAIleHHs] KOMIUIEKCHOIO
COCIMHEHMS. XHMMHMYECKUE IPEBpALCHUs KOOPAWHUPOBAHHBIX JIMraHnoB. I[IpoToHupoBaHue u
JNENpPOTOHNPOBaHKE Juranaa. ['mapokconsauus u ee nociencrsud. [Ipeononenne ruipokcossiiuy B
KHMCJIBIX M IIEJIOYHBIX cpenax. M3omepusanus nurannoB. Peakuuu npucoenvHEHUs, BHEIPEHUSA U
KOHJICHCALIUA C OPraHMYECKUM KOOPAMHHMPOBAHHBIM JIMTAHAOM. METaIUIOKOMIUIEKCHBINA KaTajus.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPEBPALCHUS IIEHTPAIBHOIO aToMa. BiusHue npupojsl
JUTaHJa Ha  3HAYEHUS  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  IOTCHLMAJIOB  IIPEBpAICHUN
LEHTPAJIBHOI'0 aToMa.

3HAaueHUE KOMIUIEKCHBIX COEAMHEHHH B IPUPOAC, TEXHOJIOTHH, CEIbCKOM XO35MHCTBE,
MEJULIUHE.

Pasznen 2. XumMus 3JIeMEHTOB — HEMETAJLJIOB

Bonopon. Crtpoenue atoma W BajJeHTHbIE BO3MOXKHOCTHU. [lojiojkeHHe B NEPUOIUYECKOU
cucteme. M30TonHbIA cOCTaB, 3HaYEHWE M30TOMOB BOJOpPOJia B aTOMHOM TexHuke. HaxoxaeHue B
npupoje. AToMapHbIii BOIOPO/, [TOJIy4€HUE, CBOWCTBA, IPUMEHEHUE.

IIpoctoe BemecTtBo Bomopon. llomydenue, cTpoeHue, CBOWCTBA, NPUMEHEHUE, TEXHHKA
paboTel. PacTBOpeHue BOIOpOAA B METAIIAX.

Hon Bonmopona. CocrosiHue B BOJHOM pacTBOpe, MOH TuapokcoHus. [lonyuenue, crpoeHue,
CBOMCTBA COCAMHEHUH TUIPOKCOHUS. KUCTIOTHI, TEXHUKA PaOOTHI C HUMH.

I'unpunst u ux kinaccuduxanus. ['mapun-non. Monnsie ruapuasl. [lomydenue, crpoenue,
CBOWCTBA, IPUMEHEHUE HOHHBIX TUIPUAOB. KOMIUIEKCHBIE THAPUJIBI, IOJIYYEHHE, CTPOCHHE,
CBOICTBa, mpuMeHeHne. TexHuKa paboThl ¢ HOHHBIMH M KOMIUJICKCHBIMHU THAPHIAMHU.

Kucinopon. CrpoeHue atoma W BaJ€HTHblE BO3MOXHOCTH. Haxoxzaenue B mpupoje.
N3otomnHeIil cocTaB. ATOMapHBIN KUCIOPO/I, TTOTYyYEHUE U CBOMCTBA.

IIpocroe BemecTtBo kuciopod. llomydenue, crpoeHue, CBOWMCTBA, NPUMEHEHHE, TEXHUKA
pabotel. Ilapamaraerusm kuciaopoaa. JKuakuid KHCIOPOJ, OKCHIIMKBHUTHL. MOJEKYJSIPHBIA HOH
kucinopona. CoeMHEHUsI AMOKCUTEHWIIA, TIOJYy4EHHE, CTPOEHUE, CBOMCTBA, IPUMEHEHHUE.

[Ipoctoe BemecTBo 030H. [lonmyuenue, ctpoeHue, CBOMCTBA, MPUMEHEHHE, TEXHUKA PAOOTHI.
CpaBHEHHE XUMHYECKMX CBOWMCTB KHCIOpoJa M 030HA. O30HUA-MOH, O30HUABI, IOJIYYEHHE,
CTPOEHHE, CBOMCTBA, IPUMEHEHUE.

CoeauHeHns BOJOpOJA M KUCIOpPOJa M MX npou3BoiHble. Boma. Haxoxzaenue B mpupone,
poJib B MpUPOJE M TeXHUKE. MeTonbl ouucTKU BoAbl. CTpOEHHE MOJIEKYJIbl, BOAOPOJIHBIE CBSI3U.
dusnyeckue CBOMCTBA BOABI, UX aHOMaluu. /luarpamma coCcTOSHUS BOJbl. XMMHUYECKHE CBOWCTBA
Bozbl. ABTOnpoTONM3. Tepmuueckast auccouuanus. Paguonus Boasl. OOMEHHbIE U OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIIMH C yYACTHEM BOBI.

I'unpokcunpl, ux kinaccupukanus. I'MAPOKCUA-UOH W HOHHBIE TuApokcuzabl. [lomyudenue,
CTpOEHHUE, CBOWCTBA, NMPUMEHEHUE, TeXHUKa paboTbl. AMdoTepHbIe THMAPOKCUIbL. ['MIpoKCUaHbIE
KOMILJIEKCHI.

Oxcuapl, ux knaccudukanus. OKCUA-MOH UM HMOHHBIE OKcuibl. [lomyueHue, crpoeHue,
CBOMcTBa, mpuMeHeHue. AMpoTepHble okcHabl. COlIM KHCIOPOICOAEPKAIIUX KUCIOT KaK OKCHJIHbIE
KOMILJIEKCBI.

[Tepokcun Bogopona. [lonydyenue, ctpoeHue, cBoicTBa U MpUMeHeHre. VIoHHbIe epOoKCUabI,
MOJIlydYeHHUe, CTPOCHHE, CBOWCTBA, INpPUMEHEHHE, TeXHUKa palboThl.  [IepOKCOKUCIIOTEHI.
[TepokcocomnbBaThl. [IepoKCOKOMITIEKCHI.

Hannepokcun Bogopona u Haanepokcuasl. [lonydyenne, ctpoenue, cBocTBa U IPUMEHEHHUE.

[anorensl. O0mas XxapakTepuCTUKA 3JIEMEHTOB MOArPYMIIbl rasoreHoB. CTpoeHne aTOMOB U
BaJICHTHbIE BO3MOKHOCTH aTOMOB (Topa, XJiopa, OpoMa U ioja. ATOMapHble raloreHbl, NoJy4yeHue,
MU3MEHEHNE XUMUYECKON aKTUBHOCTHU B TIOJATPYIIIIE.
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@top u ero coenunenus. [Ipocroe BemecTBo (rop. Haxoxnenue B mpupoze. Ilomyduenue
XUMHYECKUMHU U 3JIEKTPOXUMHUUYECKUMH METOJaMH, CTpOeHHE, PU3NYeCcKre U XUMHUECKHE CBONCTBA,
MIPUMEHEHUE.

®dTtopoBogopoa. [lonyuenue, crpoenue, CBoiicTBa, IPUMEHEHUE, TEXHUKA pabOThl. AHOMAaIUN
(GU3HYECKUX CBOMCTB (PTOPOBOJOPOJIA U €r0 BOAHBIX PACTBOPOB, UX NMPHUUYUHBL. TpaBlieHUE CTEKIIA.
Otopuabl. HMonuble Qropuibl, mHodydyeHUE, CTpPOEHHE, CBOWMCTBA, NpuUMeHeHue. AMdoTepHbIe
dTopunel U QropuAHBIE KOMIUIEKCH. [ 'mapodropuisl, NOIy4YeHHE, CTPOCHHUE, CBOMCTBA,
IIPUMEHEHUE.

Kucnoponnsie coennaenus Gropa, HoaydeHre, CTPOSHUE, CBONCTBA M IPUMEHECHHE.

Xnop u ero coenunenus. [Ipocroe BemecTBo xyiop. Haxoxknenue B npupoje, 1abopaTopHbie
U TEXHUYECKHUE CIIOCOOBI MOIYYCHHUs, CTPOCHHE, CBOMCTBA, IPUMEHEHHE, TEXHUKA PAOOTHI.

XnopoBogopon. JlabopatopHble U TEXHUYECKUE CIIOCOOBI MOJIyUYEHHUsl, CTPOCHHUE, CBOWCTBA,
npuMeHeHue. llenHas peakuus CHHTE3a XJIOPOBOAOPOAA M3 IPOCTBIX BELIECTB U €€ MEXAHU3M.
PacTtBopuMoCTh B BOJIE, XJIOPUCTOBOAOPOJHAS (CONsIHAsl) KHCIOTa, TeXHHKa paboTel. [loHsTHE
a3e0TPOIHON cMech. MIOHHBIE XJIOpUbI, IOJIYYEHHUE, CTPOCHHE, CBOMCTBA, IPUMEHEHNE. XIIOPUIHBIE
KOMILIEKChI. KOBaJIEHTHBIE XJIOPU/IBI U XJIOPAHTUAPUJIBI KUCTIOT.

Kucnoponusie coenunenus xyopa. OKCUA IUXJIOpa, JUOKCUJ XJIOpa, TEKCAOKCHU IUXJIOpa,
rentaokcu auxiopa. [lonydyenue, crpoeHue, CBOMCTBA, IPUMEHEHUE ITUX COSTUHEHUH.

Kucnopoaconepkamme KHCIOTBI XJIOpa W AHUOHBI ATHUX KHCIOT. XJIOPHOBATHUCTAS,
XJIOpUCTAasi, XJIOPHOBATAs U XJIOPHAs KHUCIOThL. [ 'MIOXJIOPHUTHI, XJIOPUTHI, XJIOPATHl U MEPXJIOPATHL.
[Tonmydyenue, ctpoeHue, CBOMCTBA U MPUMEHEHUE 3TUX COCIMHEHUN. XJIOpHasa BOAA, XJIOPHAs U3BECTh
U KaBeneBa Boja. bepromneroBa comb. AHrugpoH. Texunuka pabotel ¢ HuMmMu. CpaBHEHHE
TEPMHYECKOM  YCTOMYHMBOCTH,  KHUCJIOTHBIX  CBOMCTB W  OKHUCIUTEIbHOW  aKTHBHOCTH
KHCIIOPOJCOAECPKAIINX KUCIIOT XJIOpa U UX COJICH.

Bbpowm, iiog m ux coemunenus. [Ipocteie BemecTtBa Opom u #on. Haxoxknenue B mpupoe,
METOJbl TOJIYYCHUS W OYHUCTKH, (PU3NYECKHE M XUMHYECKHE CBOICTBa, MPUMEHEHHE, TEXHUKA
paboTel. PacTBOpUMOCTh B BOJE M OpPraHMYECKUX PAcTBOPHUTENAX. DKCTpakuus OpomMa U Hoja.
CpaBHeHue (U3MYECKMX M XMMHUYECKUX CBOMCTB ranoreHoB. [lopsnok B3aMMHOTO BBITECHEHUS
rajJoreHoB W3 TaJOreHuA-UOHOB. [IposiBlieHHME METAINIMYECKUX CBOWMCTB HoxoM. HMommanHoe
paduHUpPOBAHUE METAJUIOB KaK MPUMEP XUMUYECKIX TPAHCIIOPTHBIX PEAKIIHA.

BbpomoBonopon u iomoBogopoa. IlonydeHue, cTpoeHHe, CBOMCTBA, NMPUMEHEHUE, TEXHUKA
paboTsl. PacTBOpuMOCTE B BOZie, OpOMOBOIOPOIHAS U HOJIOBOIOPOIHASA KUCTOTHI. IOHHBIE OpOMUIBI
U HMOJUIBI, TIOJIyYeHHE, CTPOCHHE, CBOWCTBA W MpuMeHeHHe. [lomuOpoMuabl W TOIHIAOIUIBI.
CpaBHEHME TEPMHYECKOM YCTOMYMBOCTH M KHUCJIOTHBIX CBOMCTB TaJOr€HOBOJOPOJIHBIX KHUCIOT.
CpaBHEHHE BOCCTAHOBUTEJIBHBIX CBONCTB TAJIOT€HOBOIOPOIOB M TaJIOT€HU I-HOHOB.

Kucnoponneie coenunenus Opoma U Hoja, ux Manas ycroiunBocTh. [leHTaokcun auiiona,
MOJy4Y€HHE, CTPOCHHUE, CBOMCTBA U TPUMEHEHUE.

Kucnoponcoaepxaiue KucioTsl OpomMa U HoJa W aHHOHBI ATUX KUCIOT. bpomHOBaTtucTas,
GpoMHOBaTass M OPOMHAs KHCIOTHL. | MIOGPOMHTHI, GpoMaThl M mepOpomathl. MoaHoBaThcTas,
MOHOBATAs, AHTUIPOMONHOBATass W WOJIHBIC KHUCJIOTHL. [MIOMOAUTHI, WONATBl U NEPHOAATHI.
[Tonyuenue, crpoeHue, CBOWCTBA M IPUMEHEHHE JTHX COEIMHEHMI. bpomHas M WojaHas BoAa.
AMdoTepHOCTh HOAHOBATUCTOM KUCIOTHI. CKJIOHHOCTH OAa K 00pa30BaHUIO0 OPTOKUCIIOT.

Mexranorennbsle coenuHenus. [lomydyenue, ctpoeHue, cBOMCTBa, MpUMEHEHUE. KUCIOTHBIN
XapakTep MEKIaJOT€HHbIX COEOUHEHHMM, WX OKHUCIWTEIbHBIE CBOWCTBA, CKJIOHHOCTH K
KOMILJIEKCOOOPa30BaHUIO.

DJIeMeHThI NOArPYNNbI cepbl. XaabKkorensl. OOmas XapakTepUCTUKa 3JIEMEHTOB MOTPYIIIbI
rajjoreHoB. CTpoeHHE aTOMOB U BaJIEHTHBIE BO3MOXXHOCTH aTOMOB CEpBbl, CE€JI€Ha U TeJulypa.
buonoruueckas posib 37€MEHTOB, TEXHHUKA PabOThI C X COETUHEHUSIMHU.

Cepa u ee coequnenus. IIpocroe BemectBo cepa. Haxoxnenue B npupone. Ilomyuenue u
metoael ouncTku. Crpoenue. [lonmumopdusle moaudukanuu cepel. lloBenenue cepsl mHpu
HarpeBaHuy U oxJaxaeHnu. dusndeckue u XuMu4yeckue cBoiictea. IIpumenenne.

14



CoearHEHUS cephl ¢ BOJOPOIOM U UX Mpou3BoaHbIe. CepoBOIOPO U CYIb(aHbl, MOIyUEHHUE,
CTpOEHHeE, CBOICTBa, MpuMeHeHue. TexHuka paboTsl ¢ cepoBoopoioM. Cynbhuasl, THAPOCYIb(OUIBI
U TOJUCYIb(UIBI METAJUIOB, MOJYYCHHE, CTPOSHHUE, CBOWCTBa M mpuMeHeHHue. l[IpuMeHeHue
Cyab(GUI0B B KAUECTBEHHOM aHajM3e HeopraHmdeckux coeauHeHuid. CynbGuibl METauioB Kak
BaKHEIIIIee MUHEPaIbHOE ChIphe. KoBalleHTHBIC CyIb()U/IbI, THOKUCIOTHI U KX COJIH.

Kucnoponueie coeauHenust cepbl. Jluokcun u tpuokcun cepsl. llomyuenue, crpoenwue,
CBOWCTBA, MPUMECHEHUE, TEXHUKA PAOOTHI.

Kucnopoaconepxamnie KHUCIOTBI CEpbl U aHUOHBI 3TUX KuCHOT. CepHHCTass KHCIIOTa,
CYyIb(QUTBI, TUAPOCYIbPUTHI U TUCYIB(QUTHI, IMOJYYCHHE, CTPOSHUE, CBOWCTBA WM IMPUMEHEHHE.
Cepnas kucnota, cynbdarbl, THUAPOCYIb(}ATH, NUPOCEPHAs KUCIOTA W MHUPOCYIb(ATHI.
Hutposuncepnas kucnora. IlonydeHue, CTpoeHHE, CBOMCTBA, MPUMCHEHHE W TEXHUKAa DPAaOOTEHI.
Oneym. IIpon3BoACTBO CEpHOIl KUCIOTHl KOHTAKTHBIM U HUTPO3HBIM CIIOCOOaMK. 3HaUE€HUE CEpHOM
KUCJIOTBl B XHWMHYECKOW MPOMBIIUIEHHOCTH. ['HMApOCEepHUCTAs, TUOCEPHUCTAs, IOJUTHOHOBBIC
KHCJIOTBl U MX COJIM, TOJYy4Y€HHE, CTpPOEHHE, CBOMCTBAa M IpuMeHeHue. JKuakocte Bakenpopepa.
[TepOKCOKHCIIOTHI CEPBI U COJIM ATUX KUCIOT, IOJY4YEHUE, CTPOCHUE, CBOKMCTBA U IPUMEHEHHUE.

["asiorenun bl ¥ raJloreHaHTUAPUAbI KUCIOPOACOACPHKAIIMX KUCIOT cepbl. XJIIOPUCTHIA THOHUI
U XJIOPHCTHIA CYIbQypHi, IOITYYCHHE, CTPOSHUE, CBOWCTBA, INMPUMCHCHHE, TEXHHKA pPaOOTEHI.
Xnopcynb(hoHOBasE KHCIOTa, MOJNy4Ye€HUE, CTPOCHHE, CBOWCTBA, MpuUMeHeHue. Jluxiopuja nucepsl,
JTUXJIOPUJI CEPBI, IOIIYYEHHUE, CTPOECHHE, CBOMCTBA, IPUMEHEHHE.

Cenen, Ttemnyp M ux coenuHenus. [lpoctele BemiecTBa ceneH u temnyp. llonydenue,
CTPOEHHE, CBOMCTBA U IIPUMEHEHUE.

CeneHOBOAOpPOA, TEJUIypOBOAOPO, celeHuAbl u Teiypuasl. llomyudenue, crpoeHue,
CBOWCTBA, NMPUMECHCHHE, TEXHUKA PaboThl. CpaBHEHUE TCPMUYCCKOW YCTOWYMBOCTH U KHUCIIOTHBIX
CBOMCTB BOJOPOJHBIX COCIUHEHUN 3JIEMEHTOB MOArpynmsbl cepbl. CpaBHEHUE BOCCTAHOBUTEIIBHBIX
CBOWCTB BOJOPOJHBIX COEAMHEHHI 3JIEMEHTOB U XaJbKOT€HHUIOB.

Kucnopoaneie coennHenus ceiieHa U teiutypa. Juokcuasl cenena u teiypa. [lomydyenue,
CTpO€HHUE, CBOMCTBA U IpuMeHeHne. CpaBHEHHUE KUCIOTHBIX U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
CBOMCTB JIMOKCHJOB CEpbl, celieHa U Teiulypa. OCHOBHBIE CBOMCTBA AMOKCUIA TeJULypa. TpHOKCHL
CEJIeHA, IT0JIyYEHUE, CTPOECHUE, CBOMCTBA.

CeneHucrass M TeIUTypUCTasl KUCIOTHI, CEIEHUThl U TelnypuThl. llomydenue, crpoenwue,
cBoOlicTBa W mpuMeHeHue. CpaBHEHHE KHUCIOTHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
CEPHUCTOM, CEIICHUCTON U TEJUTYPUCTON KUCIIOT.

CeneHoBast U TeNTypoBasi KUCJIOTHI, CEl€HAThI U TeutypaThl. [lonyuenue, ctpoeHue, cBoiicTBa
u npuMmeHeHue. CKIOHHOCTh TeTypa K OOpa3oBaHHUIO OPTOKHUCIOTHL. CpaBHEHHE KHUCIOTHBIX H
OKHCJIUTENBHBIX CBOMCTB CEPHOMU, CEJIECHOBOW U TEJUTYPOBOU KUCIIOT.

["anorennasl cenena u temypa. Terpaxiopun u Terpanogup temnypa. llonydenue, crpoenue,
CBOWCTBA, TpUMEHEHUE. KMCIOTHBIN XapaKkTep raJIor€HUI0B TeITypa.

A3zor. CTpoeHue aroMa U BaJICHTHBIE BO3MOXXHOCTH. HaxoxneHue B mpupoje.
buonorunueckas poisb azora.

IIpocToe BemecTBo a3oT. I[lonmydeHuwe, cTpoeHUE, CBOMCTBA, MpUMEHEHHE. KHAKuW a30T.
[TprurHBI MPOYHOCTH MOJIEKYJIBI U XUMHUYECKOH HHepTHOCTHU. [Ipobiema cBsi3bpIBaHUs aTMOC(EepHOTO
asora.

CoenuHeHus BOJOpOJa C a30TOM M UX MPOU3BOJHBIE. AMMHAK, MOJy4Y€HHE, CTPOECHHE,
CBOWMCTBa, NpHMEHEHWE, TeXHWKa paboTel. Kuakuii amMmuak. DOHUZUKO-XUMHUYECKHE OCHOBBI
MIPOMBIIIJIEHHOTO CUHTE3a aMMHaKka. BoaHbINA pacTBOp aMMuaka, THAPOKCHU]T aMMOHUSI. AMMUAYHbIE
KoMIUIEKChl. COJIM aMMOHMS, TTOJTy4YE€HHE, CTPOCHUE, CBOMCTBA, MPUMEHEHHE. TepMUYecKkuil pacna
cosel aMMOHMS. Hutpunapl, aMuasl U UMUIbI, TOJYYEHUE, CTPOCHHE, CBOMCTBA, NPUMEHECHUE.
I'mppasun, nosydyeHue, CTpOeHHE, CBOMCTBa, npuMeHeHune. Comm ruapasusus. [uapokcuinamuH,
MOJIy4YeHUE, CTPOCHHUE, CBOMCTBA, mpuMeHeHue. Coilu TUIAPOKCUIAMMOHUSA. A30THUCTOBOJOPOIHAS
KHUCJIOTa U a3U]ibl, TOJyYE€HHE, CTPOCHHE, CBOMCTBA, MIPUMEHEHHE.
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Kucnoponusie coeauHeHust azora. OKCOHUTPHUA a30Ta, OKCHUJl a30Ta, TPUOKCHUJ OUA30Ta,
JUOKCHJT a30Ta, TETPAOKCHJ AMA30Ta, MEHTAaOKcuja auazota. llomydeHuwe, cTpoeHue, CBONCTBA U
NpPUMEHEHUE ATUX COeAuHEHUM. buonormyeckoe AEMCTBUE OKCUIOB a30Ta M TEXHUKA pabOTHI C
HUMU. MarHuTHbIE CBOKMCTBA MOJIEKYJ OKCHJIOB a30Ta.

Kucnoponcoaepxkamiue KHUCIOTBI a30Ta U AHUOHBI 3TUX KHUCIOT. A30THCTasi KHUCIOTa M
HUTPUTHIL, IOJyYEHHUE, CTPOECHUE, CBOMCTBA, TPUMEHEHUE. A30THAsI KUCIOTAa U HUTPATHI, IOJTyYEHUE,
CTpO€HHUE, CBOMCTBA U MpuMeHeHue. CpaBHEHHE KUCIOTHBIX M OKUCIHMTEIbHBIX CBOMCTB a30THOU U
a30TUCTON KUCHOT. IIpoayKThl BOCCTaHOBIEHUS HUTPAT-UOHA. [[pOMBILIIIEHHOE MTOIydYeHUE a30THOU
kucioThl. [lapckas Boaka. Ilpupoansie Hutpatbl. TepMuueckoe pas3ioKEeHHE HUTPATOB. A30THbBIC
ynoopenusi. B3priBuaThie BelecTna.

Coenunenus a3ora ¢ ramoreHamu. Tpudropun a3ora, HUTPHUIBI XJIOpa U oA, TOTyYeHUE,
CTpoeHHe, cBoicTBa. Pasnuyne B MOBEIEHHWU COENMHEHUN a30Ta C TajJoreHaMd B OOMEHHBIX
peaKuusX.

®ocdop. Ctpoenue aTroMa 1 BaJICHTHbIE BO3MOXHOCTH. HaxoxxieHue B mpupoe.

[Ipoctoe BemecTBO (hochop, momydeHue. AmnorpornHsie Moaudukanuu docdopa. benpiii u
KpacHbli pochop, ux crpoeHne. OU3NIECKUE U XUMHUYCCKHE CBOWCTBA, MPUMCHCHHE M TEXHHKA
paboTHI.

Coemunenus docdopa ¢ BogopoioM U ux npou3Boanbie. Pochun u qudocdun, momydeHue,
CTpoeHue, cBoiicTBa U npuMmenenue. Cosm pocdoHus, moaydeHue, CTpoeHue, cBoiictBa. CpaBHEHHE
cBOMicTB ammmaka W (ochuna, comeli ammoHumst W coned (ochorus. Dochuapl MeTaIIOB,
HOJIyYCHHUE, CTPOCHHE, CBOMCTBA, IPUMEHECHHUE.

Coenmunenuss ¢ochopa ¢ xkucimopogoMm. Dochopucteiii u  GochopHBIA  aHTHAPHIIBL,
NOJIy4YCHHUE, CTPOCHHE, CBOMCTBA U IPUMEHEHHUE.

Kucnoponconepkamue KUCIOTHl ¢dochopa W aHHOHBI ITHX KHCIOT. DochopHbie
OPTOKHCJIOTA, METAKUCIIOTa, MHUPOKUCIOTa M WX coid. [lomydeHwe, CTpOCHHE, CBOWCTBA,
npuMeHeHne. B3aumebli mepexon ¢ocdopHbIx Kucior W ux coineil. IlommmepHoe crpoeHme
dochoprori Merakuciaorel u  MetadocharoB. Ponap mpoum3BoaHBIX (GOCHOPHONW KHCIOTHI B
ounonornueckux mporeccax. Dochopubie ymobpenus. Dochopucras kucimora U HOCHUTHI,
NOJy4eHUe, CTPOeHHEe, CBOMCTBa M mpuMeHeHue. PochopHOBATUCTAs KHUCIOTa U TUNO(OCHUTSI,
MOJIydeHHE, CTPOCHHE, CBOWCTBa, mpuMeHeHue. dDocdopHoBatas KucioTa U TUNOPOCPATHI.
[Tonydyenue, crpoenue, cpoicTBa. DocdopucropochopHas KuCIOTa, TMOIyUYeHHE, CTPOCHHUE,
cBoicTBa. OCHOBHOCTB KHCIIOPOJICOAEPKAIINX KUCIOT dhocdopa.

Coenunenus  dochopa ¢  ramoreHamu. TpuraloreHunpl, TMEHTArajJoreHUAbBl U
oKcoTpuranoreHu sl hocdopa, moiaydeHue, CTpOEHHUE, CBOICTBA, mpuMeHeHHe. Heopranmueckue
HOJIMMEpPBl Ha OCHOBE rajloreHu10B Gocdopa, pochoHuTpuIxIopus.

Yraepon. CTpoeHue atoma U BaJIEHTHbIE BO3MOXKHOCTH. Haxoxaenue B mpupoje, N30TOMHBIN
coctaB. OpraHndyeckue M HEOPraHMYECKHE COEIMHEHMs Yriepojaa, ux MHoroobOpasue. Ilpenmer
OpPraHMYECKON XMMHHU.

[Ipocroe BemectBo yruepon. Ilomyuenue. AsnoTpornHble MoauUKaLWUK — yIiIeposa.
Kpucrannuueckas cTpykTypa aiamasa u rpadura, crpoeHre kapOuHa u ¢ymiepeHoB. Ousnueckue u
XUMHYECKHE CBOWCTBA, NMPUMEHEHHME aiMa3za U rpagura. AMOpQHBIA yriepos. AKTUBUPOBAHHBIN
yroJlb.

CoenuHeHus yriepoja ¢ BOJOPOAOM M UX NpousBojaHble. Kiaccudukanus yrieBoJoposoB.
Meran, >3TuineH M aleTWIEH, MOJIYy4YeHHE, CTPOEHUE, CBOWMCTBA, IpuMeHeHHe. [IpuunHbI
YCTOMYMBOCTU YIIIEPOAHBIX lienouek. OpraHnyeckre MoJIUMephl, UX poJib B OMOJIOTHH U TEXHHKE.
KapOunpl, ux kinaccupukanus mo TUIY XUMUYECKOH CBS3M, MOJIy4YeHHE, CBOIICTBA U MPHUMEHEHHE.
[TonsiTHe 0 METAJUIOPraHUYECKUX COCTMHEHUSIX U METAJIIOKOMILIIEKCaX.

CoenuHeHns yriaepoaa ¢ KHCIOpPOAOM. MOHOKCHI M JMOKCHJ YIVIEpOJa, MOJIy4YEHHE,
CTpOEHHUE, CBOWCTBA U NpuMeHeHne. CpaBHEHUE CTPOEHUS MOJIEKYJI a30Ta U MOHOOKCH[IA yIJIepoJa.
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DU3NONOTUYECKOE JCUCTBUE OKCHIIOB Yriepoaa M TeXHUKa padoThl ¢ HUMU. KoopauHAIMOHHBIE
COEIMHEHHS] MOHOOKCH/IA YTIIepoia, KapOOHUIIBI.

Kucnoponcoaep:xaiue KUciaoThl yriepoja U aHUOHBI 3TUX KUCIIOT. YTOJIbHAs, MypaBbUHas U
maBenieBasg kuciaotbl. KapOGonaTel u ruapokapOoHaThl, (GopMHATBI M OKcCalaThl, MOJIyYEHUE,
CTPOEHHUE, CBOMCTBA U IIPUMEHEHUE.

Coenunenus yriaepoja ¢ rajoreHaMu. TeTpaxjiopMeTaH, TPUXJIOpMeTaH, (PocreH, moayueHue,
CTpOEHHE, CBOMCTBA U MpUMeHeHue. DTOPIPOU3BOAHBIE YTICBOAOPOAOB (DPEOHBI, TETPAYTOPITHUIICH,
(bTopomIacTel, UX MPUMEHEHHUE.

CoenuHenus yrieposaa ¢ a3oroM. /lunumaH, CMHWIbHAs KHCIOTa W IIMAHMJbI, MOJIyYEHUE,
CTpOCHHE, CBOWCTBA, NpPUMEHEHHE, TeXHUKa pabotTbl. [luanuanele KkoMmruiekchl. lluanucreie
COEMHEHMS KaK IceBaorajoreHuisl. l{naHoBas, m3onuaHoBasg M Tpemydas KHUCIOTBI, IMAHATHI,
u3ouuaHatel U (ynbMHHATBI, UX cTpoeHue. llmanamua W IMaHAMMIBI METAJUIOB, MOJIyYEHUE,
CTpOEHME, CBOICTBA, IpuMeHeHHne. Kapbamu, noinydeHue, CTpoeHUE, CBOMCTBA, IPUMEHEHHE.

Coenunenust yriepojga ¢ cepoil. Cepoyriepod, TMOJy4eHUE, CTPOCHUE, CBOMCTBA,
npuMeHeHne. TuOyronbHas KHCIOTa W THOKapOOHATHI, TMOJNy4YeHHE, CTPOCHHE, CBOWCTBA.
PopanucroBoiopoHas KHCIOTa U POJAHUBI, IOJNy4YE€HUE, CTpOEHHE, CBoiicTBa. PomaHunHble
KOMILJIEKCBI.

Kpemnuuii. CtpoeHue aroma W BaJeHTHbIE BO3MOXXHOCTU. Haxoxxnenue B mpupone. Ponb
KPEMHHUS B IOCTPOECHUU 36MHOM KOPBI.

IIpocroe BemecTBO KpeMHUM. [lomydenne u ouncrTka kpemHus. Kpucrammdeckas cTpykrypa
KpEeMHHUs, €ro (U3MYECKUe M DHJICKTPUYECKHE CBOHCTBA. XHMHYECKHE CBOWMCTBA KpEMHHUSL.
[IpuMeHeHne KpeMHUs.

CoenvHeHHs KpeMHHUS C BOJOPOAOM M HX Ipou3BoiHble. CHilaH, MOIY4E€HHE, CTPOECHHE,
CBOMcTBa, mnpuMeHeHue. JlucunaH, nojydyeHue, crtpoeHue. CpaBHEHHE CBOMICTB CHIIAHOB H
yrieBo1opoaoB. CHIMIMIBI METAIUIOB, IIOIY4EHHE, CTPOCHHE, CBOICTBA, IPUMEHEHHUE.

CoenuHeHUs KPEMHHUS C KMCIOpOAOM. J{MOKCHI KpeMHHUsI, MOIyYeHUE, CTPOCHHUE, CBOMCTBA,
npuMeHenue. [lonmumopduble MogupHUKAIMKU TUOKCHIA KpeMHUs. AMOP(HBII AUOKCU KPEMHHS U
KBapLeBOe CTEKI0. MOHOOKCH KPEMHHUS, IIOJy4€HHE, CBOMCTBA.

Kucnoponconepkamue KUCIOTbl KPEMHHS M aHUOHBI dTUX KHCIOT. KpeMHHEBBIE KHCIIOTHI,
cuiukarbl. [lomydenue, crpoeHue, CBOWCTBA, NMpPUMEHEHHE. 30Jb M TIelb KPEMHHEBOM KHUCIIOTHI,
CUJIMKaresb, MojlydeHue, npuMeHeHue. [Ipuponnsle cuiukatel. AcOecT, Citojia, MOJIEBbIE IINATHI,
kaonuH. CuHretmyeckue cunukarbl. CHIMKAaTHbIE CTEKJA, CHUTaUIbl, IIEMEHT, OETOH.
AIOMOCHIINKATBI.

CoenuHeHus KpeMHHUsA ¢ rajoreHamu. TerpadTopuj KpeMmHHs, rekcadTOpOKpeMHUEBas
KHUCJIOTa M TeKca(TOpOCHIMKAThI, TMOJTy4YeHHE, CTPOEHHUE, CBOMCTBa, NMpUMeHeHue. Terpaxyopun
KPEMHHUSI, I0Jy4YeHUe, CTPOCHHE, CBOMCTBA, IPUMEHEHNE. TpUXIIOpCHIIaH.

CoenuHenus kpemHusi ¢ yriaepoaom. KapOua kpemHus, mojiydyeHue, CTpOEHHE, CBOMCTBA,
npuMeHeHne. KpeMHMIOpraHn4ecKue COSIMHEHNS: AJIKUIIXJIOPCUIIAHbl, CHIIMKOHBI, CHJIOKCAHBI.

Bop. Crpoenue atoMa M BaJIEHTHbIE BO3MOXKHOCTH. DJIEKTPOHHBIN JeduuuTt aroma Oopa B
KOBQJIEHTHBIX COeMHEHUsAX. HaxoxxaeHne B mpupojie, H30TOMHBINA COCTAaB.

[Ipocroe BemiecTBo 60p. [lomyuenne, cBOWCTBa, MPUMEHEHHE.

Coenunenus Oopa ¢ BomoponoM. ['omonormueckue psipl OopaHoB. JubopaH, mosydyeHue,
CTpOCHHE, CBOWCTBA, MPUMEHEHHUE, TeXHUKa padoThl. boporuapunel. Terparuapumpodbopat HATpwHs,
NOJIyYeHHe, CTPOCHHE, CBOWcTBa, mpuMeHeHue. CoeauHeHHs OOpa C MeTaslaMH, MOJIy4eHHE,
MIpUMEHEHHE.

Kucnoponnsie coenuHenus Oopa. BopHbI aHruapup, moiydyeHue, CTPOCHUE, CBOMCTBA,
npUMeHeHHne. bopocniMkaTHbIe CTeKIa.

Kucnopoaconepxkamue KUCIOTHL 00pa M MX aHMOHBL. bopHas OpTOKMCIOTa, MOTyYeHHE,
CTpOCHHUE, CBOMCTBA, MpuMeHeHHe. MeTabopaTsl U TeTpabopaThl, MOJydeHHEe, CTPOCHUE, CBOMCTBA,
npuMeHeHne. ClnoxxHble 3pUpbl OOPHOI KHCIOTHI.
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Coenunenuss Oopa c rajmoreHamu. TpudTopun Oopa, MOIXydeHHE, CTPOEHHE, CBOMCTBA,
npumeHenue. TerpadTopobopHas KuciaoTa u TeTpadTopoOopaThl, MOJIyICHHE, CTPOSHUE, CBONCTBA,
npuMeHeHue. Tpuxiopuna, TpuOpoMux u Tpuilogun Oopa, NOITy4eHHE, CTPOCHHUE, CBOWCTBA,
pUMEHEHHE.

Coenunenus 6opa ¢ BogopoaoMm. bopason, momydyeHue, cTpoeHHe, CBOWCTBA, MPUMEHEHHE.
Heopranmueckne monumepsl Ha OCHOBe Oopa. bopa3on, kyOudeckas W rekcaroHajgbHas
MOIU(UKAIMHA, CTPOCHHWE, CBOWCTBA, IPHUMEHEHHE. AHAJIOTUS CTPOCHUS C AJIOTPOIHBIMH
Mo (UKAIMSIMU YTIepoa.

Hueprueie raspl. CTpoeHHE aTOMOB M BaJICHTHBIE BO3MOXKHOCTH. HaxoskaeHue B mpupoze,
nostyyeHue. Paznenenue cmeceil MHEPTHBIX Ia30B.

[Tpocteie BemecTBa. OIHOATOMHOE CTPOCHHE MOJICKYJIBI, HEYCTOWYMBOCTH ABYXaTOMHBIX
MoJiekys. Pu3nveckrue 1 XUMHUYECKUE CBOMCTBA, UX U3MEHEHHEe B moArpymme. [IpuMenenue mpocThix
BEILIECTB.

CoenuHeHnss HTHEPTHBIX ra3oB ¢ ¢propoM. [udropun, Terpagropun u rekcaptopus; KCEHOHa,
HOJy4eHHEe, CTPOEHHE, CBOWCTBA, mNpuMeHeHHe. CoeAnHEHHs KCEHOHa C (TOpCOAep KAIIUMU
aHMOHAMHM 3JIEMEHTOB. l'ekcadToporulaTHHAT KCEHOHA, IOJIy4eHHe, CTPOCHHE, CBOWCTBA,
pUMEHEHHE.

Kucnoponuble coeinHEHUs KCEHOHA. TPHOKCHI M TETPAOKCH] KCEHOHA, MOJIy4eHHE,
CTpPOEHHE, CBOWCTBA.

Kucnopoaconepkamue KUCIOTH KCEHOHA M WX aHMOHBI. KCeHOHOBas KHCIOTa, KCEHATHl U
HIepKCEHATHI, IOJy4eHHEe, CTPOCHHE, CBOWCTBA.

Pazgen 3. XuUMus 2J1eMEeHTOB — METAJJIOB

Hlenouynsle Mmertayabl. [lonokeHHE IIEIOYHBIX DJJIEMEHTOB B IEPUOJUYECKOM CHCTEME.
DNEKTPOHHOE CTPOEHUE aTOMOB IIEJIOYHBIX IEMEHTOB U UX BaJIEHTHbIE BO3MOXHOCTU. M30TOMHBII
cOCTaB, pacnpocTpaHeHHocTh. HaxoxaeHue B npupoje. Hanbosee BakHble MUHEpaJIbl: CIIOAYMEH,
KaMEHHasi Ccojb, aIbOUT, KPUOJUT, IyayOepoBa COJb, CUJIBBUHUT, KapHALIUT, JIEMHUIOJUT,
KapHAJUIUT, NOJUTYHMUT. KoMITJIeKCHbIE coeTMHeHNs pYOUIUs U 11e3Usl, UCIIOJIb3YEeMBbIe JUISl TOJTyYSHHS
YHUCTBIX NPENapaToB pyOuaus 1 1e3usl.

lenouynsle Meramnel. [lomydeHnne u3 npupoAHOro cbipbid. Pdu3nueckHue M XUMHUYECKUE
CBOICTBa IIEJIOYHBIX METAJIOB, IPUMEHEHHE.

CoenMHEHNs ILENOYHBIX DJIEMEHTOB C HEMeTallaMu. ['MOpuibl, OKCHIBI, NEPOKCUIBI,
HAAMEPOKCUAbI, O30HU[bI, HUTPU[BI, TalloreHuzbl, cyiabuasl. IlomyueHnue, cTpoeHue, CBOMICTBa,
npuMeHeHne. V3MeHeHne TepMHUYeCKON YCTOMYMBOCTH M COCTaBa KHUCIOPOJIHBIX COEAVHEHUN B
HOJrPYIIIE HIEJOYHBIX METAJIOB.

I'mpokcuabl MENOYHBIX 3JIEMEHTOB, MIOJTYYEHHE, CTPOEHUE, CBOMCTBA, IPUMEHEHUE.

Conu 1eN0YHbIX 3JIEMEHTOB U KUCIOpOicoiepKauX KUcIoT. CynbgaTsl U THAPOCYIb(ATHI,
HOJIy4eHUe, CTpOeHHe, CBOICTBa, nMpuMeHeHue. Kpucramioruaparel cynb(ara HaTpus, Auarpamma
cocrosiHus. JIBOlHBIE coy (KBacubl M IIE€HUTHI). HUTpaTel, mosiyueHue, CTpOEHHE, CBOICTBA,
npuMeHeHue. KapOoHaTel M ruapokapOOHaThI, MOJy4YE€HHE COAbl (aMMHMAa4YHBIH U CyJIb(aTHBIN
METO/Ibl) U MoTalla, cBoicTBa, npuMmeHenue. Kayctuduxanus consl. CpegHue u kucible gpocdarsl,
NOJydeHUe, CTPOEHHE, CBOiicTBa, mpuMmeHeHue. Kpucramioruaparsl Haubojiee Ba)XKHBIX COJIEH
HIEJIOYHBIX METAJIOB. MI3MEeHeHHe COCTOSHUS THIpaTallii KaTHOHOB IIEJI0YHBIX METAJUIOB B BOAHBIX
pacTBopax MX cojei o psnay autuii-nesuil. Kanuitaeie ynoopenus. MaiopacTBOpUMbIE COU JIUTHS,
HaTpud U Kanus. MI3MeHeHne TepMu4ecKoi yCTOHYMBOCTH KapOOHATOB, HUTPATOB, CYIb(HATOB B PALY
mutuii-e3unit. KomriekcooOpasyroliye cBoicTBa KAaTHOHOB HIETIOYHBIX METAJUIOB.

Bepuiuii. D1eKTPOHHOE CTPOSHHE aTOMa U BaJCHTHBIE BO3MOXKHOCTH. PacripocTpaHeHHOCTh
Oepwiuins, HW30TONHBIA cocTaB, BakHeWine MuHepaibl. IlepepaboTka Oepuina (LIENOYHON H
CepHOKHCIIOTHBIN, c110c00). TOKCMUHOCTh OEpHIUINS M €0 COSAMHEHUI.
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[Tpocroe BemiecTBO OepUILIUH, MMOJy4YeHHE, CBOMCTBA U MPUMEHEHUE B TEXHUKE OCpUILIHS U
€ro CIUIaBOB.

Coenunenus Oepusumsi. OKCUA ¥ TUAPOKCH] OCPHILIHSL, TTOTydYeHHE, CBOICTBA, TPUMEHEHHE.
Conmu OGepwinust v OepusuiaThl, NOJIY4YEHUE, CTPOEHHUE, CBOMCTBA. OCHOBHBIE M KOMILJIEKCHBIE
KapOoHaThl Oepwiuins, UX IOJIy4eHHE, CTpOeHHe, cBoiicTBa. Okcuanerar Oepuwius, MOJIydeHue,
CTpO€HHUE, CBOMCTBA, mpuMeHeHue. ['amoreHuapl Oepwiniust (GTOpUAbI M XJIOPUIBI), MOJIy4EHHE,
crpoenue, cBoiicta. [Ipumenenne coenquHennit 6epuans. AMGOTEPHOCTh COSTMHEHUN OepUILIHSL.
CocrosiHue noHa Oepwiuss B BOAHOM pactBope. ['maponus coneit Oepwinnst u OepuUIUIaTOB,
THJIPOKCOJISIHS HOHA OEPHILIHS B BOJIHOM PacTBOpE.

Marnuii. IlonoxeHue MarHus B INEPUOJUYECKON CUCTEME, CTPOCHHME aTOMa M BAJICHTHBIC
BO3MOKHOCTH. PacnpocTpaHeHHOCTb, U30TONHBIA COCTAaB, MUHEpaJIbl MarHus (J0JIOMHUT, MarHe3ur,
KAapHAJLJIUT).

ITpocroe BemectBo mMarHuil. [lomyuyeHne MarHusi U3 MUHEPAJIBLHOTO ChIPbs, (pU3MUECKue U
XUMHUYECKHE CBOICTBA, IpUMEHEHHE. MeTauioxuMuueckas akTUBHOCTh MarHus. CrijiaBel Marausi, Ux
3HAYEHUE NIl COBPEMEHHON TEXHUKH.

Coenunenus Maraus. OKcHI U TUAPOKCU] MarHus, IOJY4YeHHE, CTPOEHHE, CBOICTBa,
puMeHeHue. ['aJloreHnapl Maruus, MoJly4eHHue, CBOMCTBA, IPUMEHEHHE. MarHe3uanbHblil LIEMEHT.
[TonyuyeHnne 6€3BOIHBIX FAJIOT€HUIOB MarHUsl.

Conn Marausg u Kuciopojcojepxamux KucioT. Cynbdar MarHus, MmojydyeHue, CBOHCTBA,
npuMeHenne. KapOonar u rumpokapOoHAT MarHus, MOJy4YeHHE, CBOWCTBA, mpuMeHeHue. Docdar
MarHusi, ABOMHON (ocdar MarHMs W aMMOHUs, IOJY4YEHUE, CBOMCTBA, NMpUMeHeHue. ['uaponus
PacTBOPUMBIX COJIEW MAarHUs.

[IlenoyHo3emenbHble  MeTaibl. CTpoeHHME aTOMOB  KaiblMsl, CTPOHIMS, Oapus.
PacnipocTpaHeHHOCTh B IPUPOJIE; U30TOMHBIN cocTaB. MuHepabl Kajablus, CTPOHIUS U Oapus.

[Ipocteie BemecTBa Kajbluid, cTpoHIMK u Oapuid. [lomyyenue, pusnueckne M XUMHUYECKHE
CBOICTBa, IPUMEHEHHUE.

CoenvHEeHUs ILETOYHO3EMENbHBIX 3JeMEHTOB. OKCHUABI, MEPOKCHUJbI, HAINEPOKCHIBI U
THJIPOKCU/IBI, MTOJyYeHHEe, CTPOEHUE, CBOMCTBA, MPUMEHEeHUe. [ uapuasl Kanblus, CTpOHIM, Oapus,
MOJy4YeHHUE, CTPOEHHE, CBOWCTBA, IMPUMEHEHHE. [ aloreHuzbl, MOJy4eHHE, CTPOEHHE, CBOWCTBA,
IIPUMEHEHHE. | NTPOCKONMYHOCTD XJI0pHIa Kainbus. HuTpuasl, nonydyenue, CTpoeHUE, CBOMCTBA.

PactBopumble conu (raloreHuibl, HUTPAThl, alleTaTbl) M HEPacTBOpUMBIE (Cyb(aThl,
KapOOHAThI, OKCallaThl) COJIM ILEIOYHO3EMENbHBIX 3JeMeHTOB. IlomydyeHue, cTpoeHHe, CBOWCTBa,
npuMeHeHue. M3MeHnenne TepMuUueckol yCTOMYMBOCTH KapOOHATOB, Cy/lb(aToB, HUTPATOB B PsAy
KaJblIMNA-CTpoHIMi-0apuii. KoMiuiekcooOpasytomas crnocoOHOCTh HOHOB — IIEIOYHO3EMETbHBIX
METAJUIOB.

KectkocTs BOnbl. BpeMeHHas M NOCTOSIHHAs JKECTKOCTb. TEpMHMUYECKMH W XMMHUYECKHE
METO/]Ibl YyCTpaHEHUsI KECTKOCTHU BO/bl. COMOBBIN, HATPOHHBIA U (pocaTHBIN crocoObl. YCcTpaHEeHUE
’KECTKOCTH BOJIbI C TIOMOIIBIO KOMIUIEKCOHOB. J[eMUHepain3anus BoJibl ¢ OMOIIbI0 HOHOOOMEHHBIX
MaTepHaloB.

[TepepaboTka U UCIOIB30BaHUE IPUPOIHBIX COENMHEHUN Kaablus. M3BeCTHIK, Mpamop, Mell.
Heramenas, ramenas 1 XJiopHasi U3BE€CTh, U3BECTKOBAs BOJIa U U3BECTKOBOE MOJIOKO, UX HOJyYeHUE
U TnpuMeHeHue. Bspkymume marepuansl. [wrce, aHruaputr um anedactp, UX MOJydeHUE, CBOMCTBA,
npuMeHenue. [Ipons3BoacTBo nemenTa. Mepreinb, KIMHKEp, LIEMEHT, OETOH, kene300eToH. [Tponeccer
CXBaTbIBaHUS U OTBEPACBAHMSI LIEMEHTA.

W3meHeHne (QU3MYECKMX M XUMHUYECKHMX CBOMCTB TIPOCTBIX U CJOXHBIX BEIIECTB,
00pa3oBaHHBIX 3JEMEHTaMM TIJ1aBHOM moArpynns! || rpynmel nepuoanyeckoit cucteMsl (Oepuiuii,
Mar"ui, KajapIuil, CTpOHIIUH, OapHii).

Amomunuii. CTpoeHune artoma aglOMHHHS. PacmpocTpaHeHHOCTh, W30TOMHBIM COCTaB.
Munepainsl amtoMunus (00kcut, HedennH, kaoiuH). [lepepaboTka G0KcUTa Ha OKMCH ATFOMUHUS.
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[Ipocroe BemecTBo amoMuHui. [lonyyenne anroMuHus U €ro npou3BoacTBO. dusnueckue u
XUMHYECKHE CBOMCTBA amoMUHus. [IpuMeHeHre alntoMUHUS U €r0 CIJIaBOB.

Coenunenus amomunus (l1). I'mapun anroMuHUS U aTOMOTUIPUJIBI IETOYHBIX METAJIOB,
MoJTyuyeHue, CTPOEHUE, CBOWCTBA, IPUMEHEHUE.

Oxcupn amomunus (I11). Ilomyuenue, crtpoenue, cBoiictBa. KopyHn, mnpupogHsie u
UCKYCCTBEHHbIE pyOWHBI. ['MOpOKcHI amOMUHUSA, MOJTYy4YeHHE, CBOWCTBa, nmpuMmeHeHue. CrapeHue
TUIPOKCUAA QJIIOMMHHS 32 CYET IPOLECCOB TMIPOKCOISLUM. AJIFOMHHATBI, UX IIOJy4EHHUE
TBepA0(a3HBIM CHHTE30M U B BOJIHBIX PacTBOpax, CTPOCHHUE U CBOMCTBA. [ MIPOIN3 aIFOMHHATOB.

bunapusie coenunenust amtomunus (l11). anorenuasl anoMuHuS, TOTydYE€HHUE, CTPOCHUE
0€3BO/IHBIX TaJIOTEHUJIOB, CBOICTBa, MpuMeHeHue. CyOrajoreHujpl ajlOMUHUS, HX MOJIy4YeHHE,
CTpoeHue, cBoicTBa U npuMeHenue. Cynbhua, HUTpUI U KapOu alfOMUHUS, TIOTy9eHUe, CBOMCTBA,
PUMEHEHUE.

Comu amomunus (lll). Ilomyuenue, crtpoenue, cBoiicTBa, npuMeHeHue. KomiuiekcHble
COCJMHEHUS ¥ JBOWHBIE COMM amoMuHus. ['uaponus coenuneanii amomunus (111).

Coemunenus amomunus (l). CyOranoreHuabl aqrOMUHUS, MOJyd4eHUE, CBOHCTBA. O4mCTKa
AIIOMHUHUS CyOrajoreHUIHBIM METO/IOM.

Penxo3emenbHble 3JIEMEHTHl  (CKaHJIMW, WTTPUM, JIaHTaH M JjaHTaHoujbl). OOmias
XapaKTEPUCTHKA 3JIEMEHTOB MOATPYIIbI CKaHAMS. McTopHst OTKPBITHS PeIKO3EMEIbHBIX 3JIEMEHTOB.
CrpoeHue 3JIEKTPOHHBIX O000JOYEK aTOMOB, XapaKTepHbIE BAJIEHTHBIE COCTOSHUS, YCTONYMBBIC
CTENIEHU OKHUCIJICHHUA. SIBJI€HME JaHTaHOMJHOIO ckaTus. PacrnpocTpaHeHHOCTb, M30TONHBIN COCTaB,
HaXO0KJICHUE B PUPOJIE.

[Ipocteie BemiectBa. [lomyuenue, ¢uznyeckne M XUMHYECKHE CBOWMCTBA PEIKO3EMEIBbHBIX
METaJUIOB, UX IPUMEHEHHUE.

Oxcuapl, TUAPOKCUIBI, CONM peakozeMenbHbIX 3iemeHtoB (1), momydenue, crpoenue,
cBOWcTBa, mNpuMeHeHHe. KomrmiekcHble coequHeHHMs W JBOHHbIE conu. Pasnenenue cmeceit
PEIKO3EeMENbHBIX JIEMEHTOB METOAaMU HOHOOOMEHHOM XpoMaTorpaduu, JpoOHOH KpUCTAIUTA3AUT
uX cosied U (PpaKIMOHHBIM OCAXIEHUEM MaJIOPaCTBOPUMBIX COCTUHEHUH (THAPOOKUCEH, OKCanaTos,
JBOWHBIX Cyib(aroB). JleTyune coenmHEHHsS pPEAKO3EMENTbHBIX DJIEMEHTOB (LIMKIIOMEHTAIUCHHUIH,
JUKETOHAThI), TOJyueHHe, CTpOeHHe, CBOHCTBa. IIpuMeHeHHe KOMIUIEKCHBIE COEIMHEHHH
PEAKO3EMENIbHBIX 3JEMEHTOB C OPraHWUYECKUMHU MOJUIACHTATHBIMHM JIMTaHJAMHU JJs pa3/eieHUs
cMeceil M OYHMCTKM 3THUX DJIEMEHTOB METOJaMM S3KCTpakiuu M cyOnumanuu. Mcmonb3oBanue
COEIMHEHUH PeKO3EMENbHbBIX JIEMEHTOB B COBPEMEHHOM TEXHHUKE.

Oxcun, ruapoxcun u conu uepus (1V), monydenue, cBoiicTBa, IpUMEHEHHE.

Oxcup, ruapokeun u conu esponus (1), monydyenue, cBoiicTBa, IpUMEHEHUE.

DneMeHThl moAarpynmnel TuTaHa. OOmIas XapaKTepUCTHKA AJIEMEHTOB MOJTPYIIBI THUTAHA.
CrpoeHre aTOMOB TUTaHa, LMPKOHHUsA, rapHUs. BaneHTHbIE COCTOSHUS 3JEMEHTOB MOJIPYIIIBI
tutaHa. Haxoxzaenue B npupoze. Baxkneimye MuHepansl TUTaHa, IMPKOHUS U radHus. Tutan kak
paccesHHbIN 3JIEMEHT.

[IpocTeie BemiecTBa TUTaH, UUPKOHMH, radpuuil. CrocoObl nomydeHus. OUncTKa MPOCTHIX
BEIIIECTB METO/I0M HoauaHoro papuHupoBanus. Puszndeckue U XuMudeckue cBoicTna. [Ipumenenue
METaJUIMYECKUX TUTaHa, IUPKOHHSI, TaQHUS U CTUTABOB HAa UX OCHOBE.

Coennenus tutana (1V), nupkonus (1V), raduus (1V). Jluokcuasl U THAPOOKCH]IBI THTAHA,
nupkonus, rapuus. Ilomyuenue, cTpoeHue, CBOMCTBa, NpuUMeHeHHue. lI3MeHeHue KHUCIOTHO-
OCHOBHBIX CBOMCTB JMOKCHJIOB M THUIPOOKCHUIOB B MoArpymne TutaHa. CKIOHHOCTb COEIMHEHHH
TUTaHa, IUPKOHUS, TaQHUS K TUAPOKCOIISIINH.

besBonubie coegunenust tutana (1V), mupkonus (IV), rapuus (IV). TerparamoreHusi
AJIEMEHTOB TMOJATPYIIIBI THTaHA, TOJTyYeHUE, CTPOSHUE, CBOMCTBA, MpUMeHeHue. [[pyrue OmHapHbIE
COEZMHEHUS SJIEMEHTOB MOATPYIIbI TUTaHa (KapOuabl, HUTPUIbI, CYIb(UIbI), MOTyYeHUE, CBONCTBA,
pUMEHEeHHE.
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Coenunenus tutana (1V), nupkonus (1V), rapuus (IV) B Bomubix pactBopax. CocrosHue
tutana (1V), mupkonus (1V), rapuus (1V) B BomubIX pacTBopax, Biusaue pH cpeasl Ha paBHOBecHe
rugponnsa. CTpoeHHEe TUTAaHWI-MOHOB M COOTBETCTBYIOIIMX IPOM3BOAHBIX IHUPKOHUS U Ta(HHUSA.
Tutanatel, HUPKOHATHI, radHATHI, MOJYYEHHBIE CYXUM CIIOCOOOM U B BOJHBIX PACTBOpaX.

Kommuiekcueie coemunenuss tutana (1V), mupkonus (1V), rapuus (V). Hcnoms3oBanue
¢dbToponupkoHaToB U ¢roporadHaTOB I pasfeneHus cMeceil uupkoHus u rapuus. [Ipumenenue
METOOB AKCTPAKLUH, CyOIMMAalud ¥ HOHOOOMEHHOM Xpomarorpaduu i MOIY4YeHUsI IpenapaToB
YUCTHIX LIUPKOHUS U TapHUS.

CoenvHeHUs 3JE€MEHTOB MOATPYIIbl TUTaHAa B HU3IIMX CTENEHSX OKUCIEHMs. V3MeHeHue
YCTOWYMBOCTU COCAMHEHUN C HU3IIMMHU CTENEHSMHU OKUCJICHHs B moarpymnmne tutana. CoeauHeHus
tutaHa (lll). Oxkcupn, rugpokeun m comm turtana (lll), momyuenuwe, cBolicTBa M IPUMEHEHHE.
Cocrositnue nonos tutana (111) B BogubIX pacTBOpax.

Coenunenus turana (Il). Oxcun u xnopun tutana (1), nonydenue, cBoiictea. OKcua TUTaHa
(1) xak coequHEHNE TIEPEMEHHOTO COCTaBa.

DneMeHTbl NoArpynmbl BaHaaus. OOmias xapaKTepUCTHKA 3JIEMEHTOB MOJATPYIIbI BaHA .
CrtpoeHne aTOMOB BaHAAWsA, HHOOMS W TaHTalla, PACIPOCTPAaHEHHOCTh, W30TONMHBIA COCTaB,
HaxOXJeHWe B mpupoje. MuHepansl BaHajaus, HUOOWS W TaHTana. BaHanuil Kak paccesHHBIN
XUMHYECKUN DJIEMEHT.

[IpocTeie BemiecTBa BaHAAMI, HUOOUHM, TaHTAN, UX IMONy4YeHUE, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA, IpUMEHEHUE. BaHaueBbIe CTaH.

bunapubie coequnenus BaHamus (V), nuobus (V), tantama (V). Oxcumsl Banagus (V),
auodbus (V), tamrana (V), moNydeHHe, CBOWCTBA, NpUMEHEHUE. bBe3BOJHBIC TalOTCHUIBI U
okcoranorenuasl Banagus (V), uwuobus (V), tantamna (V), moiydyeHue, CTpOEHHE, CBOMCTBA,
MIPUMCHCHHE.

Coenunenus Banaaus (V), nuobus (V) u tantana (V) B BoOHBIX pacTBopax. Brmusuue pH
Cpeapl Ha COCTOSHHE WOHOB JJIEMEHTOB MOJTPYNIBI BaHAAWs B BOJHBIX  pacTBOpax.
N3ononucoenunenns Banaaus (V). ['maparupoBannbie okcu bl Banaaus (V), anoous (V) u TaHTana
(V), Bananmatel, HHOOAThI, TAHTAIAThl, UX MOJyYCHHE, CBOMCTBa W mpuMeHeHHe. [lepokcuaHbie
coenuHenus Banaaus (V), monydeHue, CTpOCHUE, CBOWMCTBA, IPUMEHEHHE.

Kommnekcusie coequnenuss BaHaaus (V), muobus (V) u tanrtana (V). Mcnonb3oBaHue
¢dbTopoHNO0AaTOB U (PTOPOTAHTANIATOB IS pa3felieHus: cMeceld HUOOUS M TaHTalla METOAOM JAPOOHOMA
KpUCTAJIIIN3aLMU. DKCTPAKIIMOHHOE U XpoMaTorpaduyeckoe pa3esieHue cMeceil HUOOMs U TaHTala.

CoearHEeHHs 3IIEMEHTOB MOJATPYIINBI BaHAAUS B HHU3IIMX CTENEHSAX OKUCIeHUs. V3MeHeHue
YCTOMYMBOCTU 3TUX COE€IUMHEHUI B moarpymnme. OKcuabl, THApOKcHbl U conu Banagus (1V), (1),
(IT), ux momyueHue, cBoiicTBa, npumeHenune. Cocrossaue nonos Banaaus (1V), (L), (IT) B BogHBIX
pactBopax. I'maponus coenunenuil BaHagus (IV) m ux amdorepusiit xapakrep. [Ipaktuueckoe
ucronb3oBanue coenuHenui Banaaus (1V), (1), (I).

DIeMeHThl moArpynnbl xpoMa. OOmas xapaKTepUCTHKa 3JIEMEHTOB MOATPYIIBl XpoMa.
CrtpoeHue aToMOB Xpoma, MOJIHO/IeHa U BoJibPpama. BasieHTHBIE COCTOSTHUS AJIEMEHTOB MOATPYIIHI
xpoma. PacnpocTpaHeHHOCTh, U30TOMHBINA COCTAaB, HAXOXKJIEHHUE B MPUPOJIE FITEMEHTOB MOATPYIIIBI
xpoMma. Baxkueiine MuHepaibl XpoMa, MO0 IeHa U BoJib(hpama.

[Tpocteie BemecTBa xpom, MoiubaeH u Boibppam. Ilonydenue. [lepepaboTka XpoMuUCTOro
xKenne3Hsaka Ha Ouxpomar u geppoxpom. OCOOCHHOCTH, TONYICHHS METAUIMYECKUX MOJHMOJICHA U
BOJIb()paMa KaK TYrOMJIABKHX MeTaioB. Du3nMUeckre W XUMHUYECKHUE CBOICTBa, MpPUMEHEHUE.
XPpOMUCTBIE CTaJIH.

Kucnoponusie coegunenust xpoma (VI), momubnena (V1) u Bombdpama (VI). Tpuokcun
XpoMa, TIOJy4eHHe, CTPOSHHUE, CBOMCTBA, IPUMEHEHNE. XPOMOBas KUCIIOTa, XPOMATBI, OMXPOMATEHI,
UX TOJy4eHHE, CTPOEHHUE, CBOMCTBa, NMpUMeHeHue. KuCIOTHO-OCHOBHOE paBHOBECHE B BOJHBIX
pacTtBopax xpomaroB u OuxpomartoB. [lepokcunnsie coequnenust xpoma (V1), momyuenue, cTpoeHue,
CBOMWCTBA, IPUMEHEHHE.
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Oxcunet monmubOnena (V1) u Bomedpama (VI), momyueHuwe, CBOICTBa, NIpPHUMEHEHUE.
Monu6neHoBast 1 Bojb(pamMoBas KUCJIOTHI, IOJTy4YeHUE, CTpOeHUE, cBoiicTBa. CocTosiHMEe MOTUOAeHA
(V) u Bompdpama (VI) B BomHOM pactBope. [lonmmepuzaims aHHOHOB MOJHOACHOBOW U
BOJIb(PaMOBOIl  KHUCIIOT B TOJKHUCICHHBIX pacTBopax uX coyieid. HM3omomucoenuHeHus u
rerepononucoenunenust monubaena (V1) u Bonbdpama (VI), ux nomaydenue, CTpoeHue, CBOMCTBA,
PUMEHEHUE.

I"anorenus! 1 okcoraioreHuabl xpoma (1V), monuoaena (V1) u Bonsdpama (VI), monyuenue,
crpoenune, cBoiictBa. Cepycoaepxkamiue coeaunenuss moaubaexHa (V1) u Bombdpama (V).
Cynbduabl, OKCUCYIb(UIBI, THOMOTHOATHI U THOBOJIb()paMaThl, OTy4YEeHUE, CBOHCTRA.

Coenunenus xpoma, MouOieHa U Bosib(ppaMa B HU3LIMX CTENEHsAX oKuciaeHus. CoelnHeHus
monu6aena (V) u Bonbdpama (V). BobdpamoBsie OpoH3BI, MOJIIMOICHOBBIE M BOJIb()paMOBBIC CHHH,
UX COCTaB M crocoObl nonydeHud. [lentaxmopua monuOaeHa, MOJydeHUE, CTPOCHHE, CBOICTBA.
Coenunenus monubaena (1V) u Bonsdpama (IV) ¢ xkucmopogom, cepoii U rajioreHamu, MoJydeHue,
CBOICTBa, MPUMEHEHUE.

Coemunenus xpoma (1V), momubaena (IV) u Bombdpama (IV). Okcunbl, ranoreHumbl U
cynbduast xpoma (1V), momubdnena (1V) u Bonsdpama (1V), monyuenue, cBoOiCTBa, TPUMEHEHHE.

Coenunenus xpoma (lll). Oxkcun, rugpokcun, comu xpoma (lll), xpomursl u
THAPOKCOXPOMUTHI, TONyYeHHE, CBOMCTBA, MpuMeHeHHe. [‘mapaTHas u30oMepusi XJOPUAOB Xpoma
(1. KomrmutekcHbie coemuHenus u aBouHbie coau  xpoma (ll). KwucinoTHo-ocHOBHBIE W
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBa coenuHenuit xpoma (lll). T'maponu3 coenunenuit
xpoma (I11). I'anorennnst monubaena (111) u Bonasgppama (I11), monyuenue, crpoenue, cBoiicTaa.

Coenunenus xpoma (Il). Oxcua, rugpokcun u conu xpoma (ll), momyuenue, cBoiicTBa,
npuMeHeHrne. KucaoTHO-OCHOBHBIE M OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIE CBOIMCTBAa COCAMHEHUIA
xpoma (Il). 'anorennast monubaena (1) u Bonsdpama (1), monyduenue, crpoeHue, cBoiCTBa.

3aKOHOMEPHOCTH HW3MEHEHHS KHCIOTHO-OCHOBHBIX M OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
CBOICTB COEIMHEHU XpoMa, MOJIMOIeHa U BoJIb(hpama B pa3TUUYHBIX COCTOSIHUSAX OKUCICHUS.

DneMeHTbl NOArpynnbsl Mapranna. O01mas XxapakTepucTuKa 3JIEMEHTOB MOATPYIIIbI MapraHia.
CtpoeHue aTOMOB Maprasiia, TEXHELHUs, PEHUsA. PacnpocTpaHEHHOCTb 3JIEMEHTOB IOATPYIIIBI
MapraHia B IpHUPOAE, MX HU30TONHBIM cocTaB. TexHemud — HCKYCCTBEHHBIH pagvOaKTHBHBIN
aneMeHT. [IpupoiHble HCTOUHMKM MapraHia 1 peHus. BaxxHelme MUHepaibl Maprasiia.

IIpocTeie BemiecTBa Maprasen, TexHeuud U peHui. [lomyueHne MeramuMuecKkux Maprasua,
TEXHELUsl, pEHUsI, UX CBOMCTBA U IPUMEHEHHE.

Coenunenus Mapranua, texHerus u perus (VII). MapraHuoBblii aHruapuj, MapraHioBas
KHCJIOTa M [I€pMaHraHaThl, IOJy4yeHUE, CTPOEHHUE, CBOMCTBa, INpUMEHeHHe. BoccraHoBieHue
coeauHenuil mapranna u (VIl) B KucCHBIX, HEWTpaNbHBIX W INEIOYHBIX BOJHBIX PpacTBOpPAX.
TexHeuueBass W peHHEBas KUCIOThHI, TEXHELUWEBBI M PEHUEBBIM AHTUAPUIBI, NEPTEXHETAThl U
IeppeHaTsl, MX IOJydeHue M cBoicTBa. (CpaBHEHHE YCTOMYMBOCTH, KHCIOTHO-OCHOBHBIX U
OKHCITUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB COCMHEHMI MapraHia, Texuenus u penus (VII).

Coenunenus mapranna (V1). MapranioBucras KMCJI0Ta 1 MaHTaHaThI, OJy4eHHE, CBOMCTBA
U TIPUMEHEHHUE.

Coenunenus mapranna (1V). [uokcua MmapraHuma u ero rujapar, MOJydeHHE, CBOMCTBA,
npuMmenenue. Oxcomanranatsl (IV) (maHranutel), mnonydeHue, cBolcTBa. OKHUCINUTENBHO-
BOCCTaHOBHTEIILHBIE PEAKLIUK C YIacTHeM coequHeHuid Mapranua (1V).

Coenunenns mapranua (l11). Oxkcun mapranna (l11), ero ruapar u conu mapranua (1), nx
noxydeHue u corictBa. KomruiekcHeie coeaunenus mapranna (111).

Coenunenns wmapranmna (Il). Oxcun, rugpoxcun u comu mapranna (l1), ux momydenue,
cBoiictBa. KomruiekcHbie coeaunenus maprania (I1).

ConocraBieHre KHCIOTHO-OCHOBHBIX M  OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX  CBOMCTB
COEIMHEHUI MapraHiia B Pa3JIMUHBIX CTENIEHAX OKHCIEHUS.
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Tpuana xenesa. [lonoxkeHue xenmeza, KoOanbTa, HHUKENS B MEPUOJUYECKON CHCTEME.
CtpoeHue aTOMOB, HM3O0TOMHBIA COCTaB, PAaCIPOCTPAaHEHHOCTh. MuUHepanbl ene3a (MarHeTwT,
reMaTUT, CUACPUT, MUPUT), KoOabTa (KOOATBTUH) U HUKEINs (MEHTIAHAWT). BaJeHTHBIE COCTOSTHUS
xKelesa, KoOanbTa, HUKEIS.

[Ipocteie BemecTBa xene30, KoOanbT, HUKeNb. [lomyuenue. JJoMeHHBIH Tpoliecc NOTYYEeHUs
gyyryHa. [lepenen uyryHa Ha craib U KoBKoe >keine30. IlepepaboTka cepHHUCTBIX pynd Ha KOOAJIbT U
HuKenb. Du3nueckne W XWMHYECKHE CBOMCTBa >kene3a, kKoOanbra, HuKens. CHenuanbHbIE |
HepskaBeronue cranu. CruiaBbl KoOabTa U HUKeNA. [I[puMeHeHne MeTaluTMuYecKuX xKenes3a, KobaabTa
u Hukens. KapOoHumb xenesa, kodanbTa, HUKEIS, IOJy4eHUe, CBOMCTBA, IPUMEHEHUE.

Coenunenus xenesa (V). deppatsl, uX MoJydeHUE U CBOWCTBA.

Coenunenus sxenesza (). Okcun xenesza (lll), ero ruapar, ux mnosydeHue, CBOWCTBa U
npuMeHnenue. Cmermanubie okcuapl xkenesa. Conu xenesa (1) u hbepputsl, ux nmonydeHue, cBOHCTBa
u npuMeHenue. ['maponus coenunenntii xenesa (111). JIsotinbie comu xenesa (I11).

Coenunenus xenesa (Il). Okcuna, ruapokcua u conu xenesa (Il), momydenue u cBoiicTBa.
HecrexunomerpuuHocTs HU3IIETOo OKUcia >kenesa. JlBoitnwbie comu sxene3a (ll), comp Mopa.
Huxnonenramguenun xeneza (ll) (depporen), momydeHue, cTpoeHHe, cCBoWcTBa. IIpumMeHeHue
coenuHenuit xenesa (11).

Coenunenus kxobanbta (lll). Oxcun, ruapoxcua u comu kobameta (1), Mx momydenwue,
cBoiicTBa, mpuMenenue. ®ropun kodansta (111).

Coenunenus xobanbta (I). Oxcun u ruapoxcua xkobanwta (ll), cpeaHre u OCHOBHBIE CONU
koOanbTa (l), ux momydyenue, CBOMCTBa, MPUMEHEHHE.

KommiekcHbie coennaenus sxenesza u kodanbra (1) u (1), [{uanuaHbie KOMIUIEKCHI XKene3a,
MOJIy4eHUE, CBOWCTBa, mpuMeHeHue. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPEBPAICHUS JKele3a U
kobaneTa (1) m (Ill). Biusaume xomriuiekcooOpa3oBaHMs Ha OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIC
mporiecchl B pacTBOpax dTHX coeauHeHui. Crabunumsamus coeaunHeHuit  kodambra (1)
KOMIUIeKcooOpazoBanueM. Ponb kene3a um koOanbTa B OMOJIOrMYECKUX Mpoleccax. ['eMorioOuH.
[mankoOamaMuH.

Coenunenus nukens (l1). l'uagpokcun nukens (111), monydyenue, cBoiicTBa, IpUMEHEHHE.

Coenunenusa Hukens (I1). Oxcun, ruapoxcun u conu Hukens (1), momydenue, cBoiicTBa,
npumenenne. Kommekcuole coequnenust Hukens (1), ux crpoenue.

[InatuHoBble  MeTayibl.  CTpoeHME  aTOMOB  3JEMEHTOB  IUIATUHOBOW  TPYIIIBIL.
PacnipocTpaHeHHOCTh, HM30TOINHBIA COCTaB, HAXOXJACHHWE B Tpupoae. Poilb pPycCKHX YyYEeHBIX B
u3ydyeHun xumun IuiatuHoBeIXx MertawioB (K. Kimaye, JI. A. UYyraes, M. WM. Yepuses).
3aKOHOMEPHOCTH B M3MEHEHHH YCTOWYMBOCTH XapaKTEPHBIX CTETICHEH OKHUCICHHS B COCTUHEHUSX
TUTATUHOBBIX METAJJIOB.

[TnatuHOBBIE MeTayUTBl. VI3BiI€YeHHE DIIEMEHTOB TPYIIBI TUIATHHOBBIX METAJUIOB M3 PYA U
paszzaenenue ux cmeceil. duznyeckue 1 XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, UX MPUMEHEHHE.

CoenuHeHHs PYTEHUS M OCMHA. TeTpPaoKCHABI PYTEHHsS W OCMUS, IMOJIyYeHHE, CTPOCHHE,
cBoiicTBa, mpuMeHeHue. Coenunenus pyrenus u ocmus (VI). Pyrenarst u ocmatsl (V1), monydenue,
CBOMCTBA.

Coenunenus poaus u upugus (1) u (1V). Okeun, runpokcua, raJoreHUIbl 1 KOMIUIEKCHBIE
coequnenus poaus u upuaus (1) u (1V), nonydyenue, coiicta.

Coenunenus namtagus u mwiatuasl (1) u (1V). Oxcua, THAPOKCHA, COMM U KOMIUICKCHBIE
coequHeHus namiaaud u iatussel (1), momydenue, ctpoenue, cBoictBa. OKCUA, TUAPOKCUA U
XJIOpU/IHbIE KOMILIEKCHh namnaaus u riatuesl (1V), momyuenue, crpoenue, cBoicTBa. DTOpHbI
IIJIATUHBI, [TOJIy4Y€HUE, CBOMCTBA.

[lpumeHeHHe CcOeIMHEHMH TJIATMHOBBIX METAUIOB B HApPOJHOM  XO3siiCTBE, HaykKe,
XUMHAYECKON TEXHOJIOTHH U MEJUIMHE. 3HAaUeHNEe KOMIUIEKCHBIX COSAMHEHUI B XMMHHU TIATHHOBBIX
METAJUIOB.
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DneMeHThl moArpynnbel  Meau. OO0mas XapakTepuCTHKa SJIEMEHTOB TMOATPYIILI METH.
CtpoeHue aToMOB Mend, cepedpa, 30JI0Ta M UX XapaKTepHbIE BaJCHTHBIC COCTOSHHS. M30TOMHBIN
cocraB. PacnpoctpaneHHocTh. BakHelre mpupogHbIE HCTOYHHKH W MUHEpalbl Meau, cepedpa,
30J10Ta.

IIpocteie BemiecTBa Meab, cepebpo, 30s0T0. IlepepaboTka CEpHUCTBIX, OKCHUAHBIX H
KapOoHaTHBIX MeAHbIX pyA. IlepepaboTka mpupoaHbIX coequHeHui cepedpa. M3Bneuenue cepedpa
U3 OTXOJIOB TMEpepadOTKH MOJMMETAUIMYeCKHX pyA. llepepaboTka 30JO0TOHOCHBIX — PYA
aMaJlbraMUpPOBaHUEM M [IMAHUPOBAHUEM. DJIEKTPOIUTUYECKOE MOJTydeHHe U paQUHUpPOBAHUE MEH,
cepebpa u 3omora. IlepepaboTka BTOPHYHBIX HMCTOYHHKOB cepeOpa W 30i0Ta. DPHU3HUECKUE H
XUMHYECKHE CBOMCTBa Meau, cepebpa, 3o0m0Ta. CriiaBel Meau, cepedpa U 30J10Ta, MOHSATHE O Mpooe.
[Ipumenenne menu, cepedpa, 30J10Ta U UX CIUIABOB.

Coemunenus meau (). Oxcumn, rumpokcun u comu meaum (ll), momyuenue, cBOICTBa,
npumenenue. I'maponus conerr meau (1), ocnouwie comu meau (ll). Kartuonuele U aHMOHHBIE
koMIuiekcHbIe coeauHeHus meau (11), kymparter (1), ux monydeHue, CBOMCTBA U IPUMEHEHUE.

Coemunenus wmeau (l). Oxcupn, ruapoxcun u conu Mmeau (), mosydenuwe, CBOMCTBA,
npuMmenenue. Kommiekcuole coeaqunenus Meau (1), ux noiaydeHue, CTpoeHUE, CBONCTBA.

Coenunenusa meau (l11). Oxcun, xynpatst (I11), nepuonaTHbie U TeIypaTHbIE KOMILIEKCHI
meau (1), ux nomydyenue u cBoiicTBa.

Coenunenus cepebpa (l). Oxcupn, ruapokcup, pacTBOPUMBIE M HEPACTBOPUMBIE COJIH,
MOJTy4YeHUe, CBOMCTBA, MPUMEHEHHE. [ anoreHuiHple, aMMUaYHble U TUOCYJIb(haTHbIE KOMILJIEKCHBIE
coenuHeHus: cepedbpa (l), momydeHue, crpoeHHe, CBOWCTBA, NMpPUMEHEHHWE. XUMHUYECKHE OCHOBBI
yepHO-0enoi hotorpadun. XaopcepeOpsHbIN AIEKTPO/I.

Coenunenus cepedpa (1), momyuenue, cBoricTBa. Y ciioBUs cTabUin3aiiu cepedpa B CTEICHH
okucierus (I1).

Coemunenus 3omota (l11). Okcua, ruapokcun, cou, KoMmiuiekcHbie coeauHerus 3oota (1) u
aypatsl (l11), ux monyduenue, cBoiicTBa, MPUMEHEHHUE.

Coenunenus 3onotra (l). Oxcup, comm M KOMIUIEKCHble coequHeHust 3omota (l), ux
MOJTy4YeHue, CTPOCHUE, CBOWCTBA, IPUMEHEHUE.

DneMeHTbl NOArpynmbl HMHKA. OO0mas XapakTepUCTHKA 3JEMEHTOB IOATPYIIbl IIMHKA.
CtpoeHue aToMOB IIMHKA, KaaMus, pTyTU. PacrnpocTpaHeHHOCTb, M30TOIHBIN cocTaB. MuHepasl
UMHKa (IMHKOBas OOMaHKa, Cyab(QUAHbIE MOJMMETAIIIMUYECKUEe pPyAbl), KaaMusi (TPUHOKHT,
Cynb(UIHbIE TOJUMETAIIINYECKUE PY/Ibl), PTYTH (KUHOBAPh).

IIpocTble BemecTBa UMHK, KaAMuH, pTyTh. [lonydeHnue, puszndeckue 1 XMMUYECKHE CBOWCTBA
Y IPUMEHEHUE METAJNINYECKUX [IUHKA, KaaMus, pTyTyd. CIiaBbl IMHKA, KaAMUS, pTYTH. AMaJIbraMsl.
Crioco0bI 1e3aKTUBAIMH PA3IUTON METANTNYECKOH PTYTH.

Coenunenns uuHka, kagmus, ptyta (Il). Oxcuasl, THAPOKCHIBI, COJMH, KOMIUIEKCHbBIE
coeMHeHusl 1MHKa, kaaMus u prytd (1), uX momyueHuwe, cTpoeHue, CBOICTBA, NMPUMEHEHHE.
lunponus coneit uunka, kagmus, pryta (l1). Amdorepnocts coegunenuit nuaka (I1). AmugHbie
coequnenust prytu (Il). PeaxtuB Heccnepa. 3akoHOMEpHOCTH WM3MEHEHHS KHCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ CBOMCTB  coenuHeHud osnemeHtoB (II) B moarpymme.
[onynposoauukossie coequnenns tuna A'BY,

Coenunenus auptytu (I1). Oxeun, ranorenunsl u conu auptytu (1), monyuenue, crpoenue,
CBOICTBa, MpuMeHeHue. Kanomerns.

OneMeHThl noAarpynnsl ramaus. OOmas XapakTepUCTHKA AJIEMEHTOB HOATPYIIBI TaJuIvs.
[TonokeHne >I€MEHTOB MOATPYMIBI TaulMs B Iepuoauueckoil cucreme (rnaBHas nonarpynma |1
rpymnmsl). PacnpocTpaHeHHOCTh, M3OTOMHBIM COCTAaB Taiiusl, MHAUS W Taumd. [ammmil, uHIui,
TaNIM — paccestHHble 3yieMeHThl. CTpoeHHe aToMOB M BaJICHTHbIE BO3MOXKHOCTH 3JIEMEHTOB
noArpynns! rajuus. 3MeHeHne yCTOWUYMBOCTH COEUHEHUN TaJUIHsl, UHAUS U TaJJIUS B COCTOSIHUSIX
okucinenus (1) u (I1l) nu 3HaYeHU OKUCIUTETHLHO-BOCCTAHOBUTENIBHBIX MOTEHIIMAJIOB B MOJArPYIIE
raJIIusl.
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IIpocTeie BelecTBa rajyiui, UHAUM, Tauiui. V3BneyeHne rajuivs, MHAUA, TAUIAS U3 OTXOJ0B
MPOM3BOJICTBA ATIOMHHHUS W IBETHBIX MeTauioB. DuU3WYecKHWe M XHUMHYECKHE CBOMCTBA
METaJUIMYECKUX TaUINsl, UHIMA, TAJUIUsL, UX TIOJIyYeHHE U IPUMEHEHHUE.

Coemunenus ramwmst, uaaus, tamaus (111). Oxcunabl, THIAPOKCHUIBI, CONMM M KOMIIJICKCHBIE
coequHeHus ramnus, uaaus, tamumd (I11), ux nomyuenue, cBoiicTBa, IPUMEHEHHE. 3aKOHOMEPHOCTH
W3MEHEHUs KHCIIOTHO-OCHOBHBIX CBOMCTB M aM(OTEPHOIO XapakTepa OKCHAOB M THAPOKCHJIOB
3JIEMEHTOB MOATPYMIIsI rajus. [lonynposoguukossle coequnenus Tuna Al'BY.

Coemunenus Tamwus (). Okcuapl, THAPOKCUIBI, COJIM M KOMIUICKCHBIE COCIMHECHHS TaJUIHs
(), ux momy4enue u coiicrBa. Cmemannbie coenuuenus tawus (1) u Tammus (111).

DIEMEHTBl TOArpynmbl repManus. OOmas XapaKTepUCTHKA DJIEMEHTOB  IOJTPYIIITBI
repmanusi. [lonoxeHune »JI€MEHTOB MOATPYIIBI T'e€pMaHUs B IMEPUOIUYECKON cucTeMe (TiIaBHas
noarpynna |V rpynnsil). CTpoeHue aToMOB TIepMaHHMs, O0JIOBA, CBHHIA. PacrnpocTpaHEHHOCTb
repMaHusi, 0JIoBa, CBUHIIA, M30TOMHBIN cocTaB. ['epmanmil - paccesHHBIHN 35eMeHT. MuHepaibl 0J1I0Ba
(kaccuTepuT), CBHHIA (CBUHIOBBIA Oyieck). V3MEHEHHE YCTOWYMBOCTH COCIMHEHWUN TepMaHus,
0J10Ba U cBHHIA B cocTostHusx okucienus (1) u (1V).

[TpocTeie BemiecTBa repMaHuid, 0JIOBO, cBHHEI. [lomydeHue repmanus, ero (Qu3ndeckue u
XMMHUYECKHE CBOWCTBA, MPUMEHEHHE. | epMaHnii Kak BaKHEUIINI IMOJIYIMPOBOJIHUKOBBIN MaTepuar.
[TorydeHnue onoBa U3 KaccuTepurta, padUHUPOBAHUE OJOBA; (PM3MUECKHE M XUMHUYECKHE CBOMCTBA
onoBa. IIpumeHenwe onoBa u ero cruiaBoB. [lomyuyeHue MeETaNIMYECKOrO CBUHIA, €ro
padunupoBanue. Ou3nveckne U XUMUIECKHE CBONCTBA, MPUMEHEHUE METAJUTMYECKOTO CBUHIIA B €T0
CILIaBOB.

Coenunenus repmanus (V). Jluokcua repmanusi, repMaHaTthl, TETparajJoreHuAbl repMaHus,
repMaH, X MoJydeHUe, CTPOCHUE, CBOWCTBA, IPUMEHEHHUE.

Coenunenus onoBa (1V). Jluokcua osioBa, OJIOBSIHHBIE KUCIOTHI, CTAHHATHI, TETPAXJIOPHUII,
nucynbGua O0JI0oBa, THOCTAHHATHI, TaJIOTEHUIHBIE W TUIPOKCHIHBIE KomIuiekchl onoBa (1V), ux
MOJIy4eHUE, CTPOCHHE, CBOMCTBA, TPUMCHCHUE.

Coenunenus onosa (I1). Okcuna, rUaAPOKCH, CTAHHUTHI, TaJoreHu bl U cynbdua omosa (1),
TaJIOTeHUAHBIE M THAPOKCHJHBIE KoMIuiekchl ojioBa (ll), uXx momyudeHue, cTpoeHUE, CBOMCTBA,
MIPUMEHEHHE.

Coenunenus cBunna (1V). Jluokcua cBUHIQ, TUIIOMOAThl, TETPaxXJIOPHJ CBUHIIA,
rekcaxyoporntombatsl (1V), ux nmonydenue, cBoKWCTBa, MPUMEHEHUE.

Coenunenus ceunna (Il). Oxcun, TuAPOKCUI, TITFOMOUTHI, COJTM U KOMIUIEKCHBIE COCTMHEHUSI
ceunna (ll), ux momydyenue, cTpoeHue, CBONCTBa, MpUMEHEHUE. PacTBOpuMBbIE M HEpaCTBOPUMEIE
comu cBuHua (ll). Tamorennaer u cynbuna cBunua (Il). Ilpumenenue coeauHeHM CBHHIA.
Cwmemannble kuciopoaabie coequnenus csunima (1) u (1V), cBUHIIOBEIHN cypHK.

3aKOHOMEPHOCTH W3MEHCHHSI KHCIIOTHO-OCHOBHBIX W OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COeIMHEHUI TepMaHus, 0JI0Ba U CBUHIIA B cocTossHUAX okucnenus (1) u (I1V) B moarpymme.

OJeMEeHTbl NOArPYNbl MblIbska. OO0Ias XapakKTepUCTUKA JIEMEHTOB MOATPYIIbI MBIIIbSKA.
[lonoxxeHne MbINIbSIKA, CYpbMBl M BHCMyTa B Iepuoanyeckoil cucteme. CTpoeHHE aTOMOB
2JIEMEHTOB MOJTPYIIIBI MBIIIBAKA U UX XapaKTEpHbIE BAJIEHTHBIE COCTOSIHUSA. PacnpocTpaHeHHOCTD,
M30TOMHBIN cocTaB. MuHepalibl MbILIbsIKA (peayibrap, aypurnurMeHT), CypbMbl (CypbMSIHBIN OJeck),
BUCMYTa (BUCMYTOBBIH Ojeck). M3MeHeHHe YCTOWYMBOCTH COEAMHEHHH MBIIIbsIKA, CYPbMbI M
BucMyTa B cocrostausx okucienus (1) u (V).

ITpocTeie BemecTBa MBIIbSIK, CypbMa U BUCMYT. [losydeHne MbIIIbsIKa, CypbMbl, BACMYTA U3
MIPUPOJIHOTO CHIPbs. AJTOTPONHbBIE MOAU(PHUKAIIMU MbIIbsiKa. PU3HuecKre U XMMHUYECKHE CBOICTBa
MBIIIBSAKA, CypbMbl U BUCMYyTa. IIpuMeHeHME MbllIbsKa, CypbMbl U BUcMyTa. CIUIaBbl CypbMbl U
BUCMYTA.

Coenunenns Mplmbsika (V). MBIIBSKOBBIM aHTUIPUT, MBIIIBIKOBas KUCIOTA, apCeHATHI,
cyabGuI U THOCOIH MblbsiKa (V), UX MoJlydeHue, CTPOeHNE, CBOMCTBA, TPUMEHEHHE.
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Coenunenus wbimbika (I11). MBbIIIBIKOBUCTBI aHTUAPHUA, MBIIIBIKOBUCTAas KHUCIIOTA,
apCeHUTHI, XJIOpUa U cynbdua Memmbska (111), ux momydyenue, crpoeHue, CBOMCTBA, MPUMEHEHHE.

Coenunenus cypsmbl (V). Oxcun cyppMmbl (V), cypbMmsiHass KHCIOTa, aHTHUMOHAThI,
TUAPOKCOAHTUMOHATHI, OMHAPHBIC M KOMIUIEKCHBIE rajioreHu bl cypbMbl (V), cynbdua cypeMsl (V) u
THOAHTHUMOHATBHI, UX MOJYyYCHUE, CTPOCHHE, CBOWCTBA, IPUMEHEHHE.

Coemunenus cypbmbl (I11). Oxcun cypembr (ll), cyppmsHuCTas KuClOTa, aHTUMOHHTHI,
ranoreHu bl U okcoranoreHunsl cypbMel (1), cynsdun cypsmsr (l1l), ux momyuenue, crpoenue,
cBoiictBa, nmpumenenue. Coctosuue cypbMbl (lII) B Boaubix pactBopax. ['maponus coenvHeHuit
cypsMmsl (111) 1 ux amdorepHslil xapakrep.

Coenunenus Bucmyta (V). Oxeun BucmyTta (V) 1 BUCMYTAThl, UX IMOJyYE€HHUE U CBOMCTBA.

Coemunenus Bucmyta (I11). Okcua, rugpokcus, conu u okcocomiu, cyibdun Bucmyta (I11),
noJrydeHue, cBoiicTBa, mpuMmeHeHue. Coctossaue Bucmyta (1) B BomHBIX pacTBOpax.

CmMemmanHbIe KUCIOpOaHbIe coequHeHust cypbMbl U BucmyTa (1) u (V).

CoennHeHns MBIIIbSIKA, CYpPbMbl U BUCMYTa C BOJOPOJOM U MeTajulaMU. ApPCUH, CTUOUH U
BUCMYTHH, TMOJy4YeHHE, CTPOEHHE, CBOWCTBA, NMpHMEHEHHE. M3MeHeHHne yCTOWYMBOCTH THIIPHIIOB
MBIIIBSAKA, CYpbMbl M BUCMYTa B MOATPYIIE. APCEHUbl, aHTUMOHU]IBI, BUCMYTHABI. [lomyueHnue,
CBOMCTBA U IIPUMEHEHHE.

3aKOHOMEPHOCTH H3MEHEHHSI KHCIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
CBOMCTB COEIMHEHUH MBIIIbSAKA, CypbMbl U BUcMyTa B cocrosHusXx okucienus (llI) u (V) B
MOJrpYIIIE.

Paznen 4. 3akiaouenue

Ilepuomyeckuii 3aKOH U NEPUOIMYECKas CUCTEMa XUMHUYECKUX 31eMeHTOB. [leproanueckuii
3aKOH — OCHOBAa CHUCTeMaTH3aluu (PaKTHUECKOro Marepuaja HeopraHudeckod xumuu. Hcropus
OTKpBITUSL NEpUOJUYECKOro 3akoHa. dopMynupoBKa NEpUOJUYECKOr0 3akoHa. [IpuunHbl
NEPUOTNIECKOTO W3MEHEHHsI CBOWCTB aTOMOB, MX CBSI3b CO CTPOEHHEM JIJIEKTPOHHBIX 000JI0UEK
aTOMOB. OJIEKTPOHHAs aHANOTUs KaK HCTOYHUK XHMMHUYecKoil anamoruu. IlomHble M HenosHble
JIEKTPOHHBIE AHATIOTU. 3aKOHOMEPHOCTU U3MEHEHUS PaJuyca aTOMOB.

[lepuonuueckas cucrema, ee KOpoTkas M JuiHHass ¢(opmbl. CTpyKTypa NepHOAMYECKON
cuctembl. Manble u Oosbliue nepuosl. ['1aBHble U MOOOYHBIE MOATPYNIBL. TUIINYECKUE AIEMEHTHI.
[lepexonnbie »nemeHThl. JlaHTaHWIBl W aKTUHUABL. llepcreKTHBBI pa3BUTHS MEPUOIUYECKOM
CUCTEMBI.

OOm1ast XxapakTepucTHka HeMeTauioB. [lojoxeHne HeMETauIoB B MEPHOAMYECKON CHCTEME.
3aKOHOMEPHOCTH DJIEKTPOHHOTO CTPOCHHSI aTOMOB HEMETa/lIoB. THIBl XMMHYECKOH CBSI3U B
COCANHCHUAX HEMCTAJJIOB C ME€TAaJlJlaMU U HEMETaJlJIaMU. 3aBUCUMOCTH (1)I/ISI/I‘~I€CKI/IX U XUMHUYCCKUX
CBOICTB HEMETAJJIOB OT CTPOSHHS X aTOMOB M MOJIEKYII.

Haxosxnenue sineMeHTOB-HEMETAIUIOB B mipupojie. O01mme crnocodbl MOIy4eHUs] HEMETAIUIOB.
[TprMeHeHne BaXXHENIIINX KJIaCCOB COSMHEHHI HEMETAITIOB.

OOmias XxapakTepUCTUKa METaIOB. PacrmonokeHue MeTalsioB B MEPHOIUYECKON CHCTEME.
CtpoeHue aTOMOB METAJJIOB. XapakTep XUMHUUYECKOW CBs3u B MeTaiax. Du3nveckue CBONCTBa
METAIIJIOB M MX 3aBUCUMOCTb OT CTPOECHHS DJIEKTPOHHBIX 00OJOYEK U pa3MEepOB aTOMOB METAJLIOB.
Knaccudukanus meramnoB mno ux ¢u3nyeckuM cBoicTBaM. Jlerkue W TsKelble METasulbl.
TyroriaBkue METaIbL.

3aKOHOMepHOCTI/I N3MCHCHUS XUMHNUYCCKUX CBOﬁCTB MCETAJIJIOB B 3aBUCUMOCTH OT CTpOGHI/IH nx
atoMoB. Knaccudukanus  MeTamioB 1O HUX  XUMHYeCKUM  cBoiictBam.  Illemounsie,
HIEJIOYHO3EMENIbHBIE U peaKo3eMeNbHble MeTauibl. CrutaBel meTayuioB. IIpocreitime auarpammbl
cocrosaHus. MHTepmerannuyeckue coeauHeHus. Metamnoxumus. Koppo3uss mMeTaiioB U METOMAbI
3alUTHI OT HEE.
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Haxoxnenue MeramuioB B mpupone. PacmpocTpaHeHHBIE, peAKHE U PACCESIHHBIE METaJUIbL.
bnaropognsie Metamnsl. [lomydyeHne MeTauioB W3 NPUPOAHOIO ChHIpbA. MuHepansl U pyZbL.
[Ipunuunsl nepepadotku pya. IIupomeramnyprus, TUAPOMETAIULYPrUs U 3JIEKTPOMETALUTYypIHsl.
XUMUYECKHE OCHOBBI IIOJy4EHUS BBICOKOYMCTBIX METAJIJIOB.

IIpuMeHeHne MeTajuloB M CIUIaBOB. MeTajulbl Kak OCHOBA TE€XHUKH, IIPOMBIIUICHHOCTH U
CEJIBCKOIO X035 CTBA.

OcHoBHbIe MOHATUS reoxumun. CTpoeHue 3eMHOro mapa. XUMHYECKUNH COCTaB OTIEIbHBIX
reoctep. 3emHas kopa, yurocdepa, ruapocdepa, armocdepa. PacnpocTpaHEeHHOCTh XHUMHUYECKUX
3JIEMEHTOB B 36MHOM KOpe, B 3eMHOM I1ape, Bo Beenennoi. ['eoxumus kak Hayka.

3aKOHOMEPHOCTU paCIIPE/ICNICHUs 3JIEMEHTOB B 3eMHOU Kope. CBsi3b pacnpOoCTpaHEHHOCTH
AJIEMEHTOB CO CTPOEHUEM aTOMHBIX SAep M DJIEKTPOHHBIX 000s104eK. OCHOBHOM 3aKOH T€OXUMHH
B.I'onmpommvuara. IlpaBuna MennpeneeBa, Onno u lapkunca. CraOuibHBIE W paJMOaKTHBHBIC
AJIEMEHTHI.

OcHOBHbIEC NOHATUA PAJUOXUMUU. SIBIeHME pannoakTuBHOCTH. IIpencraBieHue o mMeromax
U3YYEHHUs SIBJICHUM paJuoakTUBHOCTU. Buapl pagroakTuBHOCTH. OCHOBHOHM 3aKOH paJlOaKTUBHBIX
npespauienuii. Ilepuon nomypacnama. KoHcranTta paguoaktuBHOro pacmnana. Ilpasunmo cisura.
PanuoaktuBHOE paBHOBecwe. BakHeiime mnpeAcTaBUTENN ceMmeicTBa ypaHa-panusa. CemeincrBa
TOpHUS U aKTUHUS.

OTkpeITHE SBJIEHUS HCKYCCTBEHHOW paauoakTUBHOCTH. llpencraBieHue o crnocobax
IIOJIyYEHUSI U BBIICIEHUS HCKYCCTBEHHBIX PAaJUOAaKTHBHBIX M30TONOB. «JlemeHue» TsKenbIX
aTOMHBIX siziep. Tumbl saepHbIX peakuuid. CHUHTE3UPOBAaHHBIE 3JEMEHTHI (TEXHEUUH, IPOMETH,
¢bpanuuii, acrar). [lonyyenue HenTyHus U miryroHus. CUHTE3 TPAHCIUTYTOHHEBBIX 3JIEMEHTOB.

MeTospl MCcCIIEAOBAaHMS HEOPraHMYECKHX BEHIECTB. METOHIBI HMCCIIEAOBAHHMSI COCTaBa
HeOpraHuyeckux BemecTB. OIpeneneHne CcOCTaBa HEOPraHUYECKHX BEIIECTB XUMUYECKHUMH WU
(bU3UKO-XUMHUYECKUMU MeTofamMu. DU3NYecKue METO/bl YCTAaHOBIEHHUS COCTaBa HEOPraHUYECKUX
BEIIECTB M MaTepuajgoB. ATOMHO-DMHCCHOHHAsT © AaTOMHO-a0COpPOIMOHHAS CIIEKTPOCKOIIHS.
Pentreno-dyopecneHTHslii ananu3. MccinenoBanue coctaBa JIETY4HUX BEIIECTB METOJAaMHU Ta30BOM
XpoMarorpaduu 1 Macc-CreKTPOMETPHUH.

MeToapl HiccTeIOBaHUsl KPUCTAJUIMYECKON M MOJEKYISIPHOU CTPYKTYyphl. JudpakunoHHbIE
METO/bl. Y CTAaHOBJIEHHE MPUPOABl KPUCTALIUYECKUX (Pa3 METoq0M PEHTreHO(]a30BOTO aHaIu3a.
HccnenoBanue CTPyKTypbl KPUCTAIJIOB METOJOM AU(PPAKIIMU PEHTTC€HOBCKHUX TTy4eil U HEUTPOHOB.
UccnegoBanne KpUCTAUIOB M Tra3000pa3HBIX MOJIEKYJ METOAOM AUGPAKIMH  SJIECKTPOHOB.
CrekTpockonuyeckue MeTonbl. BpamarenbHas, konedarenbHas W SJEKTPOHHAS CHEKTPOCKOIUS B
Pa3IUYHBIX 00JACTSIX AJICKTPOMArHUTHOTO CrieKTpa. CrEeKTPOCKONUs KOMOMHAIIMOHHOTO PACCEsSHUS.
Mertoapl, HUCHONB3YIOIIME JIEKTPUUYECKHE W MarHUTHBIE CBOWCTBA BellecTBa. lccienoBanue
JUIIOJBHBIX MOMEHTOB. lccnenoBaHWe MarHMTHOM BOCIPUMMYHMBOCTU. SAEpHBII MarHUTHBIN
pe30HaHC. DIEKTPOHHBIN MapaMarHUTHBINA PE30HAHC.

3.2. JIaGopaTOpPHBIi HIPAKTHKYM

Neri/mm Howmep paznena HaumeHnoBaHue 1a60paTopHBIX paboT
JVICTIATUTHHEI
1 1 TexHuka rpoBeieHus 1a00paTOPHBIX paboT
2 1 MeTopl OUNCTKH BELIECTB
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3 1 OnpezneneHne MOJSPHBIX MAacC BEIIECTB U XUMUYECKHX
HKBUBAJICHTOB
4 1 OrnpezesieHre SHTATBINNA XUMUYECKUX PEAKIIUN U
TEIMJIOEMKOCTH BEIIECTB

5 1 CKOpOCTh XMMHUYECKUX PEAKLIUNA U XUMUYECKOE
paBHOBECHE

6 1 PactBOpbI

7 1 [Toryomenue cBera pacTBOpaMu

8 1 DIEKTPOTUTHYECKAS TUCCOIHAIINS

9 1 OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU

10 1 CrinaBbl METaJIIOB

11 1 KoMmuiekcHble coeIuHEeHNs

12 2 lanmorensr

13 2 Cepa. Cenen. Temryp

14 2 A3or. ®ochop

15 2 VYrnepoa. Kpemuuit

16 2 bop. Anromunuii

17 3 [llemounbIe METAILIBI

18 3 bepwimuit. Marnwii. 1llenouno3emebHbIE METaILTBI

19 3 Turan. Hupkonuit. ['apunii

20 3 Banaanii. Huoouii. Tanran

21 3 Xpom. Monubaen. Bonsdpam

22 3 Maprasnert

23 3 Kenezo. Kobanst. Hukens

24 3 Menb. Cepebpo

25 3 Hunk. Kagmuit

26 3 OmnoBo. CBuHert

27 3 Cypbma. BucmyTt

Texkymmi KOHTPOJIb YCIEBAEMOCTH peaJu3yeTcs B paMKax 3aHIATHH CEMHUHApPCKOIo

na6opaT0pHor0 THUIIa, KOHTPOJIbHBIX pa60T, KOJUIOKBHUYMOB.
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[IpomexyTouHas aTTecTalds HPOXOJUT B TPaJAWLMOHHBIX (opMax (3aueT, SK3aMeH) C Y4eTOM

TeKyIel ycneBaeMocT (0aIbHO-pEHTHHIOBAsI CUCTEMA).

4. Y4eOHO-MeTOoAUYeCKOe o0ecrieueHHe CAMOCTOAITEILHONH padoThl 00y4YaroImXxcst

CamocTtoATenbHaA paboTa CTYAEHTOB BK/AOYaeT paboTy B YMTa/NibHOM 3ase 6MbAMOTEKN, B
y4ebHbIx KabuHeTax (nabopatopusax) U B 4OMALLIHUX YCNOBUAX, C AOCTYNOM K pecypcam UHTepHeT
ANA NOATOTOBKM K YCTHOMY OMPOCY, KOHTPOJIbHbIM paboTam M TecTam, a TaKxe odopmneHue
Hay4HbIX PUCYHKOB B aIbbOMe KaK OTYeTa Mo COOTBETCTBYHOLWMM TeMam nabopaTtopHbIx pabor.

OTtyeTbl no nabopaTopHbiM paboTam nNpeacTaBAAOT coboM AOKYMEHT O Tekylleih pabore
CTyAeHTa B TeYeHue cemecTpa.

NnabopaTtopHblie 3aHATUS,

Hannuyme otyeTosB,

3a4UTeHHbIX npenogasaTesiem,
ABNAeTCcA HeobXoAMMbIM YCNOBMEM CAauyu CTYAEeHTOM 3ayeTa Mo

BeayLLero

OVCUMNAMHE W OONyCKa K cAade 3K3aMeHa No AucuunimHe. 3TO cnocobcTByeT pasBUTUIO

KOMMETEHUMN CTyAeHTa,

ero cnocobHoctn LeNNoCTHO BOCNPUHUMATb Pe3y/ibTaTbl

paboTsbl,

NPOAYMbIBaTb COAEPKAHNE IKCNepumeHTa, obpabaTtbiBaTb pe3ynbTaTbl U GOPMYANPOBATL BbIBOAbI.
K dopmam TeKyLLLero KOHTPOAS yCNeBaeMoCTM Mo AUCUMUNINHE OTHOCATCA:

1. YCTHbIM onpoc cTyaeHTa nepeg, BbinoaHeHMeM MM nabopatopHoi paboTbl (Aonyck).
2. MpoBepKa OTYETOB O BbINOJIHEHUM 1TAOOPATOPHbIX PabOT.
3. BbinosHeEHME KOHTPOJIbHbIX PaboT.
4. KonnoKBMymMbl Mo maTepuany ANCUUNINHDI.

HpOMe)KYTO‘IHaH arreCragusa I10 HUTOoraMm OCBOCHHA JUCHHUIINIMHBI IIPOXOJAUT B cbopMe
IK3aMcHa.

KOHTpOHBHI)IG BOIIPOCBI M 3adaHvdg I MNPOBCACHHA TCKYHICTO KOHTPOJIA M HpOMC)KyTO‘-IHOfI

aTTeCTalluy 11O UTOraM OCBOCHHA JUCHUILIMHBI IIPUBCACHLI B 1II. 5.2.

5. ®oHJ OlIEHOYHBIX CPEJACTB /IJIsi IPOMEKYTOYHON ATTECTAIMM 10 THCHHUILIMHE (MOTYJII0),
BKJTIOYAIOIINI

5.1.

Onucanue mKaj OLCHUBAHUWA PE3YJIbTATOB O6y‘I€HI/I$I 110 JUCIHHUITIIMHE

YpoBeHb Ikana oueHuBaHusi ¢(hOPMHUPOBAHHOCTH KOMIETEHIU A

copmupoBan

HoCTH fioxo HEYJAO0BJIETBO | YIOBJIETBOPH 0t€eHL X0po1o

KoMUeTeHIHH puTEIbLHO TeJbHO Xopoto OTNHHHO

(MHauKaTopa MPEBOCXO0HO

JOCTHKEHUS

KOMIeTeHIMii) He saurero 3aUTEHO
OtcytcTBHE VpoBeHb
3HAHUI YpoBeHb MusanmansHo | YPOBEHb SHAHUIL B Yposers
TeopeTHyecko | 3HAHWH HIDKE | JOIyCTHMBIH 3HAHUH B o6beMe, 3HAHUI B
ro Marepuana. | MUHUMAIbHBI | YPOBCHb o0Beme, COOTBETCTBYIOI 06BeMe,

3HaHus X 3HAHUH. COOTBETCTBYIOIL | ey porpamme cooTBercTByi0 | YPOBCHB
HeBo3MmoxHOC | TpeOOBaHHIA. JonyieHo €M Iporpamme IOATOTOBKH. mem 3HaHWUU B
Th OLICHUTH HMmenu mecTto | MHOTO IIOJArOTOBKH. JomymieHo porpamme obbeme,
MOJTHOTY rpyOsie HEeTpyObIX Homymeno HECKOJIBKO TTOATOTOBKH, NPEBBIIIAIONIC
3HaHUH OIIHMOKH. OIIHOKH. HECKOJIBKO HeCyIeCTBeHH 6e3 ommbok. | M Iporpammy
BCJICZICTBUE HETpyOBIX MO/ITOTOBKH.
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OTKa3a OIIHOOK BIX OIIMOOK
obydaromeroc
s1 OT OTBETA
OTtcyTCcTBHE ITponemoHcTpH IIpoaeMoHCTpH IIpoaeMoHCT IIpoaeMoHCT
yT TponiemoHcTp p p p p p p p p
MHHHMMAJTbHBI pOBaHEI Bce pOBaHHI Bce HPOBaHbI BCE HpOBaHbI BCE
. HPOBaHBI
X YMCHUH . Tpu penrennn P OCHOBHbBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHbBIE
HeBO3MOXKHOC | cTanmapTHBIX YMEHUSL. YMEHHUSL. YMEHUS,pere | yMEHHs,.
MEHHS.
Th OLICHUTh 3a/may He ; Pemensl Bce Pemiens! Bce HBI BCE Pemiens! Bce
CIIEHbI
HaJIH4Kre MPOJIEMOHCTP OBBIC OCHOBHbBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
. THIIOBBI
YMEHHH MPOBAHBI 3a7a4u C 3a/1a4u . 3a1a4u C 3aa4n.
YMeHus 3aJ1a4M C
E— BCJIC/ICTBUE OCHOBHEIE 5 HETrpyObIMU BrironHeHs! Bce | OTAEIbHBIMA BrinonHeHsr
HErpyOLIMH
OTKa3a YMEHHUS. P (}3] OIITHOKaMHU. 3a/JaHus, B HECYILECTBEH | BCe 3aJaHus,
OIITHOKaMHU.
oOyyarorieroc BrIoSHEHBI BCE | MOJHOM HEBIM B IIOJTHOM
BrimonHeHBI
s1 OT OTBETA Wmemu mecto 3a/IaHusl, B o0BeMe, HO HE0YEeTaMH,
BCE 3aJaHMs
rpyObIe MIOJTHOM HEKOTOpBIE C BBIITOJTHEHBI obbeMe e3
HO HE B
OIITHOKH. 00BEME, HO HEJI0YETaMH. Bce 3aJaHug B | HCA0YCTOB
MOJTHOM
HEKOTOpBIE € ITOJTHOM
oOBeMe.
HEJ0YETaMHU. o0BbeMe.
IIponemoHCcTpH IIpomeMoHcT IIpomemoHcT
IIponemoncTpu poxt p poxt p pox p
Ipu pemenny | Mmeercs OBAHEL poBaHbl HUPOBaHbI HUpOBaH
OtcytcTBHE CTaHAAPTHBIX | MHUHUMAJbHBI 2 Ga30BEIC HABBIKH TBOPYECKHit
. a30BbIC
BJIaACHUS 3a71a4 HE u HaBBbIKA MOAX0J K
HaBBIKH
MaTepHAaIOM. MPOJEMOHCTP IPU PELICHUA | perneHH0
HeBo3moxHOC | MpOBaHBI Habop [IPU PEIICHUN HeCTaHJapTH
6p HaBbIKOB s | Do PEMICHHH - \ p6 T
Th OLIEHUTh a30BbIE CTaHIAPTHBIX BIX 3a71a4 0e3
Hagbiku h CTaHIAPTHBIX sap A BIX 337189
HaJau4Kre HaBBIKH. peueHns sazat ¢ 3ama4 0e3 OIIHOOK U
HaBBIKOB CTaHJAPTHBIX OIIHOOK U HEJI0YETOB.
HEKOTOPBIMH
BCJICJICTBHC Nmemu mecto | 3ana4 ¢ HEJI0YCTOB.
HeI04YeTaMH
OTKaza rpyOsIe HEKOTOPBIMH
06yHaroIeroc OIINOKH. HeZoYeTaMu
s1 0T OTBETA
Ikaja oueHKH NpH MPOMEKYTOYHOM ATTECTALMHU
Ounenka YpoBeHb NOAroTOBKH
[IpeBoCX0OHO Bce komneTeHIInyM (4acTH KOMIETEHIINH ), Ha (OPMHUPOBAHHE
KOTOPBIX HaIlpaBJIEeHa OUCUMUILINHA, C(i)OpMI/IpOBaHI)I Ha YpOBHE HE
HHUIKE «IIPEBOCXOJAHO»
OT1inuHO Bce xommereHimu (d4acTH KomIeTeHIMH), Ha QopMupoBaHue
KOTOPBIX HampaBjieHa NUCHUILINHA, C(HOPMUPOBAaHHI HA YPOBHE HE
HIDKE€ «OTJIUYHO», IPH ITOM XOTS Obl OJHA KOMIIETEHI[US
C(OOpMHUPOBAHA Ha OBHC «OTJIMYHO»
3a4YTCHO (b PMHD yp

Ouenp xopouo

Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HalpaBiieHa AWCLMIUIMHA, COPMUPOBAHBI Ha YpPOBHE HE
HIDKE «OYEHb XOPOIIO», HPU 3TOM XOTs Obl OJHa KOMIETECHLHS

copMHUpOBaHa Ha YPOBHE «OYEHb XOPOIIIO»

Xopo1o

Bce xommereHimu (4acTM KOMIETeHUWH), Ha (HOpMHpOBaHHUE

KOTOPBIX HarpaBjieHa MUCHMILIMHA, C(HOPMUPOBAHbI HA YPOBHE HE

HHIKEC «XOpoulIo», IIphu 3STOM XOTA OBl OJHa KOMIICTCHIIMA
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C(l)OpMI/IpOBaHa Ha YPOBHC «XOPOIIO»

Y 10BIETBOPUTEIIBHO | Bce kommereHumu (4act  KoMmmeTeHuui), Ha (HOpMHpOBaHHE
KOTOPBIX HalpaBieHa IMCIMIUINHA, c(hOPMHUPOBAHBI Ha ypOBHE HE
HIKE «yIOBIECTBOPUTEIHLHOY, IPU 3TOM XOTs OBl OJTHA KOMITCTCHIIUS
copMHUpOBaHA HA YPOBHE «YHOBICTBOPHTEIHEHO

HeynoBnerBopurenp- | Xora ©Obl oaHa KOMIETEHIHMs C(OpPMHpPOBaHA Ha  YPOBHE

HO «HCY/IOBJICTBOPUTEIILHOY», HH  OJHA W3  KOMIICTCHIMHA  HE
HE chopMHUpOBaHa HA YPOBHE «ILTIOX0%
3a4TE€HO
[Tnoxo XoTst ObI OjTHA KOMIIETEHIINS CPOPMHUPOBAHA Ha YPOBHE «ILIOX0»

[IpoMexxyTOUHBI KOHTPOJb KayeCTBA YCBOCHHS CTYACHTAMHU COJCPKAHMS JIUCHUTLTAHBI
MIPOBOAMTCS B BUJE dK3aMeHa. VICTOUHMKAMM OIIEHKHU CTYAEHTA Ha SK3aMEHE SBIISETCS COJEepKaHUE
€ro OTBETa Ha IK3aMEHE M Pe3yJbTaThl TEKYIIEH paOOThl CTYACHTA B T€UCHHE y4eOHOTO cemecTpa.
KonTpons GpopmupoBanusi KOMIETEHIIUN CTYEHTA MPEATNOIaracT MpoBEPKY

® YpOBHS 3HAHUS CTYJIEHTaMH IPOrPaMMHOI0 MaTepHasa Mo JUCIUILINHE;
® YPOBHs IMOHUMAaHUS CTYACHTAMU MIPOTPAMMHOTO MaTepHaa;
e CroCcOOHOCTH CTYJEHTOB HUCII0JIb30BATh MTOJIyUEHHbIE 3HAHUS JIJISl PELICHUS] KOHKPETHBIX 3a/1au.

Tekymas ycreBaeMOCTh CTyJeHTa (OPMHUPYETCS HA PEUTHHTOBOH OCHOBE M COCTOHMT W3
KauecTBa BBIMOJIHEHHS] UM JTaOOPATOPHOro MpakTUKyma (1o 7 paboT B TeUEHHUE CeMECTpa, U3 pacuera
7 6ayioB 32 JIONYCK M OTYET IO KaXIO0W paboTe), M3 YCHEIIHOCTH HAIKMCAHUS CTYJICHTOM
KOHTPOJIBHBIX paboT (10 2 KOHTPOJIbHBIE padOThl B T€YEHHE ceMmecTpa, Mo 10 6aysioB 3a KaxIyro
paboTy), U3 YCIENIHOCTH CIa4d KOJUIOKBHYMOB (IO 2 KOJUIOKBHYMa B TEUYCHHE ceMecTpa, 15 u
16 GanyoB 3a MepBBIA U BTOPOH COOTBETCTBEHHO). B TEKyIIyI0 ycrieBaeMOCTh CTy/I€HTa A00aBIsIeTCs
€ro pe3ynbTaT B Oannax, JOCTHUTHYTBI Ha CTYACHUYECKUX OJIMMIIMAJaX, TMPOBOJUMBIX Ha
xumudeckoM Qakynprere HHI'Y, u3 pacuera 1 6anmna peiitunra Ha 10 6ainioB Ha OoJUMITHAE TPU
o0mieit oreHke onumnuaaHoro 3aganus 100 6anos.

Teky1ias ycrieBaeMOCTh SIBIISIETCSI CPEICTBOM TOOIIPEHUS CTYIEHTA Ha dK3aMeHe. PeTiuHTroBas
OILICHKa TEKYIIeH ycleBaeMOCTH BHOCUT O€3yCIIOBHBIM BKJIaJ B OLIEHKY B Oaijgax 3a OTBET Ha
9K3aMeHe, ¥ ITOT BKJIAJl PaBEH MOJIOBUHE 0ANIOB PEUTHHTOBOM OIICHKU 33 TEKYIIYIO yCIIEBAEMOCTh
3a BeryeToM 50. CTyneHT, TeKyIUd peHTHHT KOTOpOro He mpeBbiiaeT 50 0annoB, 60HYCHBIX 0alioB
K OayiaM 3a OTBET Ha 3K3aMEHE He MOJIy4aerT.

DK3aMEHBI IMPOBOAATCA IO 3K3aMCHAIIMOHHBIM 6I/IJ'I€TaM, COCTAaBJICHHBIM I10 IpOrpaMMe Kypca.
OTtBeThl cryneHTa (GOpMyIUPOBKH, MOSICHEHUS, YPAaBHEHUS PEAKIIMi, pUCYHKH U CXEMBbI, pPelIeHUEe
3a/1a4) 00s3aTeNbHO (UKCUPYIOTCS B JIUCTE YCTHOTO OTBETa. J[JI MOATOTOBKM OTBETAa CTYACHTY
npenoctasnsercs 60 MmuHyT. OTBET CTyJ€HTa Ha YK3aMEHE OIICHUBAETCS, UCXOMAS U3 MAaKCHMAaIbHOM
orieHku 1o ouery 100 6amios.

B 1 cemecTpe sk3aMeHaIIOHHBIN OMIIET COEPKUT 4 UCTIBITaHUS, @ UMEHHO:

1. Bonpoc Ha 3HaHWE METONOB MOJYYEHHUs, CTPOCHHUS, CBOWCTB M 0OOJIACTe NPUMEHEHUs
KOHKPETHOTO BEIECTBA, 3asBJICHHOTO B Mporpamme kypca. OTBET onleHuBaeTcs u3 24 6aos.

2. HcnbiTaHne Ha IpUMEHEHNE 3HAHUN B KOHKPETHON OOCTaHOBKE — 3a/laHMe Ha COCTABJICHHE
YpaBHEHUN peakuuil MeX1y 3aJJaHHbIMU BEILIECTBAMHU B KOHKPETHBIX YCIIOBUSAX. 3aJjaHHE COCTOUT U3
6 ypaBHEHMI peakluii, MaKCUMallbHas OLIeHKa 3a/laHust 36 6asios.
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3. PacueTHas 3amaya, MakcuMalbHag orenka — 30 0amios.
4. Borpoc Ha 3HaHHWE M MOHUMaHUE TEOPETUYECKHUX OCHOB HEOPraHM4ecKoh Xumuu. OTBET
orieHuBaercs u3 10 6ayos.

Bo 2 cemecTpe 3K3aMEHALMOHHBIA OUIIET CONEPKUT 3 HCTIBITAHUS, @ UMEHHO:

1. Bonmpoc Ha 3HaHHME METOJOB IOJIYYCHHS, CTPOCHHS, CBOHMCTB M 00JacTed NPUMECHECHHS
KOHKPETHOT'O BEIIECTBA, 3asIBJICHHOTO B Iporpamme Kypca. OTBeT orieHuBaeTcs u3 32 0aios.

2. VcnpiTaHne Ha IPUMEHEHHUE 3HAHUN B KOHKPETHON 00OCTaHOBKE — 3aJlaHME Ha COCTaBJICHUE
YpaBHEHUU pEaKIuii MEX 1y 3aJJaHHBIMU BEIECTBAMHU B KOHKPETHBIX YCIOBUSX. 3aJaHHE COCTOUT U3
6 ypaBHEHUH peakinii, MaKCUMaJIbHas OIICHKA 3a/1aHus 36 OaJIoB.

3. PacueTHas 3amada, MakcUMalbHasg OLleHKa — 32 Oaia.

OneHkH 3a OTBET MO OWJIETY CYMMHpPYETCS ¢ OOHYCOM MO pe3ylbTaTaM TEeKyIIed paldoThl
CTYJICHTa B CEMECTpE, U CTYACHTY BBICTABIISIETCS OLIEHKA B COOTBETCTBUU C HAOpaHHBIMU OaJlIIaMH.

Ounenka YpoBeHb NOATOTOBKH (CyMMapHbId 0aJ11)
[IpeBoCcXOHO 100 6asnsoB u BhIIIE
OTnHMYyHO, OYEHBb XOPOLIO Ot 90 o 99 G6annos
Xopoio Ot 70 o 89 Gannos
Y 10BJAETBOPUTENHHO Ot 50 1o 69 GamnoB
HeynoBnerBopurensHo, MI0X0 49 6anioB UM MEHEe

MunumanbHble TpeOOBaHUS K yKa3aHHBIM OILIGHKaM CHHXKAOTCS Ha 3 Oaina mpu MepBOi
MOMBITKE CIAa4M dK3aMeHa (B MEPHOJ dK3aMEHAIMOHHOM ceccur). [Ipu mepBoil mepesK3aMEeHOBKE
npuMeHsieTcs 6a30Boe 3HaUEHHE U3 TaOJIUIIbl, IPU MOCIEIYIONUMX MePEeIK3aAMEHOBKAX, B TOM YHCIIE C
KOMHCCHEH, TpeOOBaHMS K OIIEHKAM YBEITMYMBAIOTCS Ha 3 Oayuia ¢ Ka)KJ0i HOBOU MOMBITKOM.

ITo mpocbOe cTyAeHTa Ha SK3aMeHe eMy MPe0CTaBIsAeTCs BO3MOXKHOCTh 3aMEHUTh OHMJIET, PU
3TOM MUHUMaJbHbIE TPEOOBAHUS K OLIEHKAaM yBEJIMYHMBAIOTCS Ha 3 Oasuia.

CryneHT, He yINOBIIETBOPEHHBIN IOJIYYEHHON OLEHKON M JKENAlOUIUi €€ IMOBBICUTH, MOXKET
MOJIyYUTh JOTIOJIHUTEIBHBIA BONpoc cBepx Owmiera. [Ipu ycnemHoM OTBeTe Ha JTOMOJHUTENbHBIN
BOIIPOC OLIEHKA TOBBIIIAETCS, MPU HEYCIIEIIHOM OTBeTe — ocraercs 0e3 u3meHeHus. CopeprkaHue
JIOTIOJTHUTEIIBHOTO BOIMPOCAa COOTBETCTBYET TOM YacTW 3K3aMEHAllMOHHOTO Ouiera, ¢ KOTOpOM
CTYIEHT CIPAaBWICA MEHEE YCIIEIIHO. YPOBEHb TPYIHOCTH BOIPOCA JOJKEH COOTBETCTBOBATH TOU
OLICHKE, Ha KOTOPYIO MPETEHIYET CTYICHT.

5.2. TunoBbie KOHTPOJIbHBIE 3aJaHMS HMJIM HHbIe MaTepUaJbl, He00X0aAMMbIe IS
OLIEHKM Pe3yJIbTATOB 00yUeHMUsI.

Ilpumepnulit nepeuenv 60npocos 013 oueHku chopmuposannocmu komnemenyuii  OIIK-1,
OIIK-2, OIIK-3, OIIK-4, OIIK-6.

I[J'IH WUIIOCTpAallU  CTCIICHU OXBaTa MPOrpaMMHOI0 Marcepurajia, MNpPCACTABUTCIBHOCTH,
CTCIICHU TPYAHOCTHU BOIIPOCOB IO XMMHUH JJIEMECHTOB B KauCCTBC NpUMEpa MPUBOJUTCA NEPCUCHDL
BOIIPOCOB 11O TEMC «BOp».
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[Tepeuenpb BOMPOCOB sl HHIMBUAYAJILHOTO YCTHOTO OTBETa (YCTHBIIM onpoc, 6ecena, J0mycK
K JJabopaTopHOU paboTe, KOJUIOKBUYM) 0 Teme «bopy.

5.2.1 KoHTpoJIbHBIE BONIPOCHI

60NPOCHL Koo

gopmupyem
KOMNnemeHy

1. OxapakTepu3yiTe CTpPOCHHE W BAJICHTHBIC BO3MOXXHOCTH aToma Oopa. | OHK-1
Kakum o0pa3oM nposiBIsieTCss JIEKTPOHHBIA JeguuUT aTomMa 00pa B KOBAJEHTHBIX
COEUHEHUSX?

2. Hanumure ypaBHEHMs peaklMil, Ha KOTOPbIX OCHOBAaHO IIOJIyuY€HHE
MIPOCTOTO BEIIECTBA OOpa U3 UCKOMAEMOU OypHI.

3. OxapakTepu3yiiTe OTHOIIEHHE OOpa K IPOCTHIM BEIECTBAM, LIEI0YaM,
KHUCJIOTaM, cMecsM KUcioT. [IpuBenure ypaBHEHUSI XUMUYECKUX PEAKIIHA.

4. Yto mpencraBisOT coOoW Oopuabl? YKaXuTE CIOCOOBI IMOJTyYeHUS M
00JIaCTH MPUMEHEHHsI OOPHIOB.

5. Hanmmmre o6mmme GopMyIbl TOMOJIOTHYECKUX PSIOB OOPaHOB M (hOPMYITBI
BOXHEUIIMX UHIUBHUYaJIbHBIX COCMHEHUN U3 3THX PSIOB.

6. OOBsicHHTE, TOYEMY MPOCTEHIIUM OOpaHOM sIBISETCS AWOOpaH, a He
MoJiekyna cocraBa BH3z? Oxapakrepusyiite CTpoeHHE M XHMHYECKHE CBOWCTBa
IMOOpaHa; YKaXKUTE CIOCOObI OJyyeHus 1u0opaHa.

7. HazoBuTe cr1ocoObl MosydyeHusl BHICIIUX IaJIOTeHUI0B Oopa.

8. [IpuBeaute cpaBHUTEIBbHYIO XapakTepucTuky BFs u BCls.

9. Ilepeuncnure crnocoObl TOMYy4YEHUS W OOJIACTH MPUMEHEHHS] OOPHOTO
aHTUAPHU/IA; OXAPAKTEPU3YHTE €r0 CTPOCHHE U XUMHUECKHE CBOIMCTBA.

10. Kakne KOMIOHEHTBI COIepKUT OopocuiankaTHoe crekio? B uém cocrout
OTJIIMYHUE CTEKIO00PA3HOTO COCTOSHHSI BEIECTBA OT KPUCTALTHYECKOTO?

11. Ilepeuncnure KUCIOPOACOAEPIKAIIME KUCIOTHI 00pa, YKaKUTE CHOCOOBI
UX TOJY4YeHMs] M IpeBpallieHus Apyr B Japyra. OxapakTepusyiiTe CTpoeHHE U
KHUCJIOTHBIE CBOMCTBA ATUX BEILECTB.

12. Kakue W3MEHEHHUs WCHBITBIBAaeT opToOopHas kucinota HzBOz mpu
nevicteun 1menoun? Coxpansercs nu OH-rpynma B opTroOOpHON KHCIOTE B
MPUCYTCTBUH 11e1049i? OTBET NOSICHUTE.

13. O0BsicHUTE MPUUYMHY HOBBIIIEHHUS] KUCIOTHOCTH BoiHOTO pacTBopa H3BOs3
npu A00aBIEHUH K HEMY STUJICHIJIMKOJIS WIIH TIUIIEPHHA.

14. Ha npumepe H3BOs mnokaxute, 4To 00pa3oBaHUE CIIOXKHBIX 3(PHPOB
BO3MOYKHO HE TOJIBKO JUISI OPTAHUYECKHUX KUCIIOT.

15. Kak ncnonb3yroT 3pupsl OpTOOOPHOI KHCIOTHI AJ1s1 OOHapyxkeHus 6opa?

16. Harummwre CTPYKTYpPHYIO bopmynny  Oypsl Naz2B4O7-10H20.
OxapakTepu3yiTe KOOPAHMHALMOHHOE OKpYKEHHE aTOMOB 00pa B 3TOM COEAMHEHUH.

17.Ha uyéMm ocHOBaHO TIIpUMEHEHHE Oypbl B KauecTBe (¢uroca IpHU
TepMHUECKON 00paboTKe MeTauioB (maiika, cBapka)?

18. Kakue OwHapHBIE coequHEHHS Oopa ¢ a30TOM O0O0JAJal0T CTPOCHUEM,
aHAJIOTMYHBIM anMa3zy MU rpaduTy? YKakuTe WX TEeXHHYECKHe Ha3BaHMs. B kakux
OTpACISIX TEXHUKHU HCTIOIB3YIOT ATH (JOPMBI HUTPUIOB Oopa?

19. Tlouemy coenunenune B3sN3He Ha3bIBatoT Heoprannyeckum 6enzonom? Kak
MOJYYUTh 3TO COETUHEHUE?

1. Kak BbIMOJIHSACTCS TIOJTydeHHe Oopa w3 okcuaa 6opa Marnuiirepmuueckum | OHK-2
METOIOM?

2. O0BSCHUTE TIPUTOJHOCTH COJSIHOW KHCIOTHI JJISi OT/IEJICHHUS] MarHUsl U €ro
OKCHJa OT 00pa, MOJIYYeHHOTO MAarHUUTEPMHUECKIUM METOJIOM.
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3. [ToueMy OMBIT 1O MOTYYCHHUIO 0Opa MAarHUATEPMHUYESCKHM METOJIOM CIICAYeT
IPOBOJUTH B BHITSHKHOM IIKa(y?

4. Kak paccuuTarh BBIXOJ 0OOpa, MOJIYYCHHOTO MArHHATEPMHUYCCKHM
METOIOM?

1. BakoHuuTE ypaBHEHUS PEAKLUH, pacCTaBbTe KOA(PPHUIHECHTHI.
1) B+ O2 — (700 °C)

2) B+ N2 — (900 °C)

3) B + Mg — (900 °C)

4) B + H20 — (750 °C)

5) B + HNO3 — (xonm. HNO3z, 100 °C)

6) B + NH3 — (1000 °C)

2. 3aKOHYNTE YpaBHEHHsI PEaKIHii, paccTaBbTe KO3(PPHUIINEHTHI.
1) B2He + O2 — (500 °C)

2) BoHs + Clo —

3) B2Hs + H.0 — (80 °C)

4) BoHs + NaOH — (xonm. NaOH)

5) B2Hs + NHz — (180 °C)

6) B2He + LiH — (B muatuiioBom s¢upe)

7
3. 3aKOHUYUTE YpaBHEHHsI peaKlUid, pacCTaBbTE KOIPPUIIUCHTHI.

1) B2O3 + Mg — (800 °C, u36. Mmaruus)
2) B2Os + NaOH (tB.) — (500 °C)

3) B20O3 + HF— (u306. xoni1. HF)

4) B2O3 + CaF; + H.SO4 — (80 °C)

5) B203 + C + Cl2 —(900 °C)

6) B203 + Co(NO3)2 — (800 °C)

4. 3aKOHYHTE YPAaBHEHUS XUMUIECKUX PEAKIIHiA, pacCTaBbTe KOI(PPHUIIUEHTHI.
1) BF3 + H,O — (80 °C)

2) BFs + NaOH — (0 °C, pa36. NaOH)

3) BCl3 + NaOH — (konm. NaOH)

4) BCl3 + LiAlHs — (B nustrsioBoM 3¢dupe, u36. BCIs)

5) BBr3 + Hz2 — (900 °C)

6) Blz + HNO3z — (80 °C, u36. koni. HNO3)

5. 3akOoHYHTE ypaBHEHUS PEaKInii, pacCTaBbTe KOI(DDHUIIMEHTHI.
1) H3BOs — (200 °C)

2) H3BOs + Li — (BoaH. pacTBOp)

3) H3BO3 + NaOH — (xoni. NaOH)

4) H3BO3 + NaOH — (400 °C)

5) H3BO3 + HF— (u36. konm. HF)

6) H3BO3 + CoHsOH + H2SO4 — (kon1r. H2SO4)

6. 3aKOHUMTE ypaBHEHHsI PEaKIIHii, pacCTaBbTe KOI(DHUIIUCHTHI.
1) Na[BH4] — (500 °C)

2) Na[BH4] + O2 —(500 °C)

3) Na[BH4] + H20—(80 °C)

4) Na[BH4] + BFs — (B nuatunoBom sdupe, n30. BF3)

OIIK-3

34




5) Na[BH4] + H2SO4 — (pa36. Boan. pactBop H2SO4)
6) Na[BHa4] + H2SO4 + Na2SeOs3 — (pa36. H2SO4)

7. 3aKOHUMTE ypaBHEHHS PEAKIM, pacCTaBbTe KOI()OUIUEHTHI.
1) Naz:B4O7 + B203 — (700 °C)

2) Na2B4O7 + CoO — (700 °C)

3) Na2B4O7 + NaOH — (xonm. NaOH)

4) NazB4O7 + NaF + H2SO4 — (xonir. H2S04)

5) Na2B40O7 + C2HsOH — (koni1. H2SO4)

6) Na2B4O7 + NaOH + H202 — (xon1r. H20»)

IlepeyeHb IK3aMEeHALMOHHBIX BOIIPOCOB HA 3HAHUE METO/10B MOJIyYeHHUs], CTPOEHH I,
CBOIICTB U 00J1acTeil NPpUMEeHEeHNs] KOHKPEeTHOro BemiecTtBa no teme «bop». (OIIK-1

1. ITpocToe BeuiecTBo O6op. [lonydeHue u3 NpUPOAHBIX HCTOUHUKOB, IPUMEHEHUE.
2. IIpocroe BemecTBO 60p. CBOMCTBA, MPUMEHEHHE.

3. dMubopan. Ilonyyenue, ctpoeHue, IpuMEHEHHE.

4. lu6opan. CtpoeHue, CBOMCTBA.

5. Terparunpuno6opar Hatpusi. CTpoeHHe, CBOWCTBA, IPUMEHEHHE.
6. Tpudropun 6opa. [lonyuenue, ctpoeHue, mpUuMeHEHHE.

7. Tpudropun 6opa. CtpoeHue, CBOKWCTBA.

8. TerpadTopunobopat Bogopona. [lonyuenue, crpoeHue, CBOWCTBA.
9. Tpuxinopun 6opa. CtpoeHue, CBOMCTBA.

10. Tpubpomun 6opa. [Tonyuenue, cTpoeHue, IpUMEHEHHUE.

11. Okcup 6opa. [lomyuenue, cBOHWCTBa, TPUMEHEHHE.

12. Terpabopar HaTtpus. [lonyuenue, ctpoeHue, mpuMeHEHHUE.

13. TerpabGopar HaTpus. CTpoeHue, CBOUCTBA.

14. bopnas optokucnoTta. [lonyuenue, cBolicTBa, MpUMEHEHUE.

15. bopnas merakucnota. [lonydenue, ctpoeHue, CBONCTBA.

16. Hutpup Gopa. Ilomyyenue, ctpoeHue, CBOWCTBa, TPUMEHEHHE.

Ilepeyenb 3agaHMH Ha COCTaBJIeHHME YPAaBHEHUH peakuMid MeKay 3aJaHHBIMH
BelleCTBAMH B KOHKPETHBIX YCJIOBHMAX [JIsi MHAUBHMAYAJIBHOIO YCTHOrO0 OTBeTa (JONMYCK K
J1abopaTopHoii pa6oTe), KOJIJIOKBUYMA U dk3aMeHa o Teme «bop». (OIIK-3

1. 3akoHuMTE ypaBHEHUS peakiuil, paccTaBbTe KOA()OUIIMEHTHI.
1) B+ 02 — (700 °C)

2) B+ N2 — (900 °C)

3) B + Mg — (900 °C)

4) B + H20 — (750 °C)

5) B + HNO3 — (koni. HNOs, 100 °C)

6) B + NHz — (1000 °C)

2. 3aKOHYMTE ypaBHEHHs PEAKLUH, PACCTaBbTe KOO (DUIIMEHTEI.
1) B2Hg + O2 — (500 °C)

2) BoHg + Cl; —

3) BzHs + H20 — (80 °C)

4) BoHs + NaOH — (konn. NaOH)

5) B2Hs + NHz — (180 °C)

6) B2He + LiH — (B muaTHIOBOM 201pe)



3. 3akoHYMTE YpaBHEHHMsI peaKIuii, paccTaBbTe KO OUIIMCHTHI.
1) B2O3 + Mg — (800 °C, u36. Mmaruus)

2) B2Os + NaOH (tB.) — (500 °C)

3) B203 + HF— (u30. xon1. HF)

4) B203 + CaFz + H2SO4 — (80 °C)

5) B2O3 + C + Cl2 —(900 °C)

6) B203 + Co(NO3)2 — (800 °C)

4. 3aKOHYHMTE YPaBHEHUS XMMHUUCCKUX PEAKIIUii, pacCTaBbTe KOI(PPHUIIHEHTBI.
1) BFs + H20 — (80 °C)

2) BFz + NaOH — (0 °C, pa36. NaOH)

3) BCl3 + NaOH — (xomni. NaOH)

4) BCls + LiAlH4 — (B nusTrimoBom 3dupe, u36. BCl3)

5) BBrz + H2 — (900 °C)

6) Bls + HNO3 — (80 °C, u36. xoni. HNO3)

5. 3akOoHYHTE ypaBHEHUS PEaKInii, pacCTaBbTe KOI(DDHUIIMEHTHI.
1) H3BOs — (200 °C)

2) H3BOs3 + Li — (BoaH. pacTBOp)

3) H3BO3 + NaOH — (koni. NaOH)

4) H3BO3 + NaOH — (400 °C)

5) H3BO3s + HF— (u36. konm. HF)

6) H3BO3 + CoHsOH + H2SO4 — (konir. H2SO4)

6. 3aKOHYHTE ypaBHEHUSI PEaAKIIUii, pacCTaBbTe KOI(DHUIIMEHTHI.
1) Na[BH4] — (500 °C)

2) Na[BH4] + O2 —(500 °C)

3) Na[BH4] + H20—(80 °C)

4) Na[BH4] + BF3 — (B nuatiimoBom adupe, u36. BF3)

5) Na[BH4] + H2SO4 — (pa36. Boan. pactBop H2SO4)

6) Na[BH4] + H2SO4 + NaxSeOs — (pa36. H2SOa4)

7. 3aKOHYHTE ypaBHEHHUS PEAKIIMH, PaCCTaBbTE KOO(DPUIIMEHTHL.
1) Na2B4O7 + B203z — (700 °C)

2) NazB4O7 + CoO — (700 °C)

3) Na2B4O7 + NaOH — (xon1r. NaOH)

4) NazB4O7 + NaF + H2SO4 — (konir. H2SO4)

5) Na2B4O7 + C2HsOH — (komn1r. H2SO4)

6) Na:B4O7 + NaOH + H202 — (ko1 H203)

5.2.2. TunoBsbie TeCTOBbIE 321aHUA A5 OLEHKH cOpMUPOBAHHOCTH KoMneTeHunn OIIK-3

Jlns  wunocTpalliyd  CTENEHM OXBara IPOrpaMMHOIO Marepuana, IpeACTaBUTEIbHOCTH,
BAINJHOCTH, CTENEHU TPYAHOCTH PACUYETHBIX 3aJad II0 TEOPETHMYECKHM OCHOBAaM HEOPraHUYECKON
XMMHHU B KadecTBe IpuMepa MPUBOJATCS pacueTHble 3afaun nmo TeMe «TemmneparypHas 3aBUCHMOCTb
CKOPOCTH PEaKIUU» JUIsi KOHTPOJIBHBIX PadoT U SK3aMeHa.

1. KoHcTaHTa CKOPOCTH pEaKIMU PA3JIOAKEHUS MOI0BOJIOPO/Ia Ha MOJIEKYJISIPHBIE BOJOPO U
iion mpu Temneparype 350 °C pasna 8 - 107° 1/ monb - c. Temneparyphblii ko3pduuuent Bant-
lodpda mmst sTol peaknum paseH 2.2. PaccumTaiiTe 3Ha4eHHE KOHCTAHTBI CKOPOCTH PEAKIMHU TIPH
temneparype 400 °C.
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2. KoHCTaHTa CKOPOCTH peakluH CHHTE3a OpOMOBOJOPO/A M3 MOJICKYISPHBIX BOJAOPOAA U
6poma mipu Temmeparype 300 °C pasra 8.32 - 1072 11/ Monb - MuH. PaccunTaiiTe KOHCTaHTY CKOPOCTH
peakmuu npu Temmeparype 320 °C, ecau TeMnepaTypHblii KO3 GUIMEHT paBeH 2.

3. Ilpu temnepatype 150 °C HekoTopasi peakiusi MNPOTEKAeT MOJHOCTHIO 3a 16 MUHYT.
PaccuuTaiite, kakoe Bpemst HOTpeOyeTcsl JUIsl MOJHOTO MPOTEKaHUS 3TOW peakiuy Py TeMIepaType
100 °C u npu Temnieparype 180 °C. TemneparypHbiii Ko3pPUIIUEHT peakuu paBeH 2.4.

4. Koncranta ckopoctu peakmuu 2N20s — 2N204 + Oz mpu Temneparype 25 °C paBHa
3.5-10°° n/ monb - Mun. TemmeparypHblii ko3(h(HIMEHT peakuuu paseH 3.4. Paccumraiite, mpn
Kakoil  TemmepaType  3HAa4YCHHWE  KOHCTAHTBI ~ CKOPOCTH  peakuuu  OyIeT  paBHBIM
4.9 -10°2 1/ Monb - MuH.

5. Ilpu temmnepatype 40 °C HekoTOpoe BemecTBo pasiioxmiock Ha 90 % 3a 20 Munyt, npu
temnepatype 70 °C TO Ke KOJHMYECTBO TOTO K€ BEIIECTBA PAa3JIOKUIOCh 3a 1.6 MUHYTHI.
Paccuwnraiite TemnepaTypHbIid KO3((UIIMEHT CKOPOCTH PEAKITUHU Pa3IIOKEHUSI.

6. Ilpu Temneparype 20 °C HekoTOpas peakius MPOTEKaeT MOJIHOCTHIO 3a 15 MUHYT, Npu
temrneparype 30 °C ona npotekaer 3a 6 MuHyT. Paccuuraiite BpeMs, B TEUEHHE KOTOPOTO PeaKlus
MPOKJET MOJTHOCTHIO Mpu Temnepatype 35 °C.

7. llpu xpaHeHuu TabJIETOK aHAJIbIMHA YCTAHOBJIEHO, YTO KOHCTAHTA CKOPOCTHU Pa3JI0KEHUS
npu 20 °C cocraBmser 1.5-10°c™t. Cpok xpaHeHus TableTOK ompenensercs Kak BpeMs
paznoxenust 10 % BemectBa. Paccunraiite cpok Xpanenus aHayibruna mpu remmneparype 20 °C.

8. IIpu temneparype 110 °C nporekaroT aBe peakuuu. CKOpOCTh MEPBOM peakiuu B 2 pasa
OoJbIIIe CKOPOCTH BTOPOi peakmuu. TemrepatypHble K03()(UIMEHTH CKOPOCTEH NEpBO U BTOPOU
peakuuii paBHbl 2.2 u 3.4, cOOTBETCTBEHHO. Paccuuraiite Temieparypy, IpU KOTOPOH CKOPOCTH
peakuuii OyayT paBHBI.

9. Koncranta ckopoctu peakuuu Hz + Bro —» 2HBr npu temneparype 300 °C paBHa
8.32-102n/mons - MuH. TemmepaTypHblii KO3(D(HIMEHT CKOPOCTH paBeH 2. PaccumTaiite
CKOpoCTh peakmuu mpu temreparype 250 °C mpu KOHIEHTpaAIUsAX BOJOpOAa M OpomMa pPaBHBIX
0.1 moutb / 11 0.03 Mok / 11, COOTBETCTBEHHO.

10. CxopocTh HEKOTOPOM peaKIMy YMEHbILAETCS MPU CHUKEHUM TeMieparypsl oT 13 °C no
0 °C B 2.97 pa3. PaccunTaiite 3HaueHHe SHEPTUU AKTUBAIIMU PEAKIIUU B YKa3aHHOM TeMIIepaTypHOM
UHTEpBAJe.

11. DHeprus akTUBAlMU pEaKLMHM Pa3JIOKEHUS NEPOKCHAA BOAOPOAA B TEMIEPATYPHOM
uatepBaie  25-55°C  paBua 75.4 xJIx/ monb. PaccuwraiiTe 3HaueHHE TEMIIEPATYPHOTO
Kod((HUIMeHTa CKOPOCTHU PA3I0KEHHsI IEPOKCHIa BOJOPOA.

12. PaccuuraiiTe, BO CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTb pPEAKIMH, MPOTEKarolled mpu
temrepatype 25 °C, npu YMEHbIIIEHUH YHEPTUH aKTHBaKK Ha 4 k][ / MOJb.

13. Cpok rogHocTH MaiioHe3a npu xpaHeHuu npu temrneparype 8 °C cocrasiser 30 cyTok, a
npu 16 °C cocrtaBnsier 7 cyrok. PaccuurtaiiTe 3HaueHHWE HSHEPrUM AKTUBALMM IPOLIECCOB,
MPUBOAIINX K yTpaTe MOTPEOUTENbCKUX KaueCTB MaloHe3a. BeryucinTe 3HaueHue TemImepaTyphl,
MIPU KOTOPOM CPOK TOJAHOCTU COCTABUT 20 CYyTOK C MOMEHTA U3TOTOBJICHUSI.

5.2.3. TunoBble 3a1aHus/3a1a4M /Il OLIEHKU c(POPMHUPOBAHHOCTH KomneTeHuuu_OITK-3

I[J'ISI WIUTIOCTpali  CTCIICHU OXBaTa IIPOrpaMMHOIO Marcepuaia, HNpCACTaAaBUTCIIBHOCTH,
BAJIMAHOCTHU, CTCIICHU TPYAHOCTU BOIIPOCOB IO TCOPCTUUCCKHUM OCHOBaAM HeopraHqucxoﬁ XHUMHUHU B
KaueCTBC IpUMEpa MPUBOAATCA BOIIPOCHI 10 TEME ((SHCKTPOJ'II/ITI/I'-IGCKaSI JUucconuanusy I
HHAUBUAYAJIBHOI'O YCTHOI'O OTBETA HA JOITYCKEC, KOJIJIOKBUYMA U 5K3aMCHaA

1. ChopmynupyiiTe onpeaeneHne JeKTPOIUTHIECKON TUCCOLIUAIIUH.

2. Kakue BemecTBa Ha3bIBAOTCS IeKTpouTamMu? K kakoMy THITYy 9acTHIT OTHOCSITCS
YaCTHUIIbI, 00ECTIEYNBAIOIINE STEKTPHUUECKYIO TPOBOAUMOCTH DIIEKTPOIUTOBR?
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3. Kakue u3 nepeyncieHHbIX BEIIECTB B BOJHOM PAacTBOPE MOJBEPraloTCs JUCCOIMALUU: 12,
NaCl, AgCl, S, MgSQO4, NaNO3, AlCls, P, Brz, Ba(NO3)2, HI, HBr, NHsHSO4, N2, KMnOa.
Hanumure ypaBHEHUS UX 3JIEKTPOIUTHYECKON TUCCOLUALUN.

4. Kakue U3 epeunciieHHbIX BELIECTB SABISAIOTCS CUIIbHBIMU teKkTponutamu: HNOz,
CH3COOH, Ca(OH)2, CsHsCOOH, H.S, AgCI?

5. IlpuBeaure onpeneneHust KOHCTAHTHI JUCCOLMALIMM U CTEIIEHHU TUCCOLMALINY.

6. Hanummre ypaBHEeHUs peakiuii (B MOJIEKYJISIPHOM U COKpAIIEHHON HOHHOH (opmax)
mexay creayronmmu BernectBamu: CH3COOH u NaOH, Mg(OH)2 u H2SOs, Al(OH)3z 1 NaOH,
FeSO4 u H2S.

7. CocraBbTe 1Ba YpaBHEHUS peaklyil B MOJIEKYIApHOIN opme, KOTOpbIe B COKPALLICHHOMN
HOHHO# (opme 3anuckiBatorcs B Buae NHs" + OH™ —NH4OH.

8. Uemy paBHa KOHLIEHTpAIMsI HOHOB KaJIsl B BOJHOM PacTBOPE CyIb(pUTA KM C
KOHIIEHTpaluei 1 MoJb/J1, eciiu CTeneHb JUCColanuu conu pasHa 0.75.

9. Yto Ha3bIBaeTCSI HOHHBIM IIPOU3BEEHUEM BOIbI? UeMy paBHO 3TO 3HAUYEHUE MIPU
temneparype 22 °C?

10. Hanummre ypaBHEHUs CTYIIEHUATOH 3JEKTPOJIUTHUECKON Aucconnanuy oprodochopHoit
KHUCJIOTBI M THAPOKCUAA Maruus. Jljisg Kayk ol CTYNEHHU 3alliIINTEe MaTEMaTHUYECKOE BhIPAXKEHUE IS
KOHCTaHTBI IUCCOLUALINH.

11. Yro Takoe aBTOnpoTONAN3 pactBopurens? Hanummre ypaBHEHHE peakiuy aBTOIIPOTOIN3a
BO/J1bl, (PTOPOBOIOPO/IA, KUAKOI'O aMMHUAKA.

12. Tlepeuncnure GaxTOpbl, ONPEACIAIONINE 3HAYEHNUE KOHCTAHTHI JUCCOLIAAIIH.

13. 3MeHuTCA 1M BETMYMHA KOHCTAHTBI IUCCOLMAIMY IPY pa30aBIeHUH pacTBOpa
AJEKTpouTa?

14. ITpuBeaure aABa coco0a yBEIMUYEHUS CTETIEHU AUCCOLHUAIMU CJIa00r0 3JIEKTPOIUTA.

15. [lepeuncanre OCHOBHbBIE TEOPUM KHCIOT U OCHOBAaHUH.

16. Kak n3MeHuTCs 3Ha4eHUE CTENCHH JUCCOLMALMU YKCYCHOM KUCIIOTHI, €CIH €€ pacTBOP
paz6asuts B 100 paz?

17. Copmynupyiite 3akoH pazdasineHust OcTBalibJa U OKAXKUTE, YTO [TOBEJCHUE PAcTBOpa
YKCYCHOM KHUCJIOTBI [P €€ Pa30aBIEHUU OJUUHSETCS ITOMY 3aKOHY.

18. Kakas u3 nepeunclIeHHbIX KUCIOT Hanbonee cunbHas: HNO, (Ka = 6.9 - 107%), HCN
(Ka=5.0-107%9), HCIO (Ka=2.95- 10°%), HF (Ka=6.2 - 107%)?

19. IlpuBeauTe ornpeneneHue BOAOPOAHOTO MOKa3aTelNsl pacTBOpA.

20. Uemy paBeH BOJOPOJIHBIN ITOKa3aTeb BOJIBI IPH Temiieparype 22 °C?

21. Yemy paBHa KOHIIEHTpaLUsl HOHOB BOJIOpoJia B pacTBope, pH koToporo pasen 47

22. OguHakoBa M BenndrHa pH BOHBIX pacTBOPOB COJISTHOM M CHHHIIBHOM KHCIIOT PaBHOM
MOJIIPHOW KOHLEHTpaluu?

23. Bo cKoJIpKO pa3 KOHIEHTpAIHUs HOHOB BOZOPO/a B pacTBOpe co 3HaueHneM pH = 6
OTJIMYaeTcs OT TakoBOH B pacTtBope ¢ pH = 37?

24. Beieute GopmyIiel uis pacdera pH pacTBOpOB ci1aboii KUCIOTHI B ¢1a00T0 OCHOBAHUSI.

25. YTo Ha3bIBAIOT N30TOHUYECKUM KO3((HUIIMEHTOM U KaK OH CBSI3aH CO CTEIEHbIO
JCCOLMauu?

26. Kakue pacTBOpbl Ha3bIBatOTCs Oy(hepHbIMU?

27. Hanumvre ypaBHEHHE peaKIuy THAPOJIM3a alleTaTa HaTpUs B pacTBOPE.

28. HanumuTe ypaBHEHUs peakiMy I'MIposin3a KapOoHaTa HaTpHsl B pacTBope (110
CTYIIEHSIM).

29. lIpennoxure 1Ba crioco0a MoAaBIeHUs THIPOIN3a KapOoHaTa HATPHsI B BOJHOM
pacTBope.

30. HanumuTe ypaBHEHHS peaklMy THAPOIN3a HUTpATa IIMHKA B PacTBOpE (IO CTYIEHSIM).

31. Ipemnoxxknte nBa criocoda MoAaBICHUS THAPOIIN3a TPUXIIOPH/IA JKejle3a B BOJTHOM
pacTBope.

32. HanmumuTe ypaBHEHHS peaKIuii THAPOJIN3a arleTaTa aMMOHHS U CyIb(hH/1a aTFOMUHMS B
pacTBope.
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33. Hamumure MaTeMaTHYECKUE BBIPAKEHUS AJISl IPOU3BEICHUS PACTBOPUMOCTH Cyjbdara
Oapust, pocdara kanbius, pochara MarHusI-aMMOHUS.

34. OObsaAcHUTE, TOYEeMy IpH JCHCTBUU PACTBOpA COJSHOW KHCIOTHI Cynbhua xene3a
pacTBopsieTcs, a Cynb(u Meau — HeT.

35. Kak u3MeHHuTCS pacTBOPUMOCTb KapOoHaTa Oapusi, €Clii K €ro pacTBopy 100aBUTh
KapOoHaT HaTpus?

5.2.4. Tembl KypcoBbIX padoT, 3cce, pedepaToB
KypcoBbie paboTsl, 3cce, pedeparsl He TPEyCMOTPEHEI.

6. YuyeOHO-MeToAMYeCcKOe U HH(OPMALIMOHHOE o0ecTiedeHne JUCITUTIIMHBI

a) OCHOBHAs JIUTepaTypa:

1. Tperbsaxos 0. JI., Mapteinenko JI. ., I'puropses A. H., lluBanze A. YO.Heoprannueckas
xuMusl. XUMHsI 2JIEMEHTOB: Y4eOHUK JJI CTYIEHTOB BY30B, OOy4arouiuxcs 1o HampasieHuto 510500
"Xumus" u criermanbrocTH 011000 "Xumus": [B 2 1.]. - M.: U3a-Bo Mock. yH-Ta, 2007.

http://www.lib.unn.ru/php/details.php?Docld=270121&DB=1

2. 'punyn H., Dpamo A. Xumus snementoB: B 2-x . — M., 2011.

http://www.lib.unn.ru/php/details.php?Docld=425962&DB=1

3. AxmeroB H.C. Obmas u Heopranuueckast xumus.- M., 2003.

http://www.lib.unn.ru/php/details.php?Docld=31360&DB=1

4. Kapanerssiag M. X., pakun C.1. OOmias u Heopranndeckas Xxumus.- M., 1994.

http://www.lib.unn.ru/php/details.php?Docld=29441&DB=1

5. Vraii SI.A. Obmas u Heopranudeckast xumus.- M., 2007.

http://www.lib.unn.ru/php/details.php?Docld=399311&DB=1

6. Jlumua P.A., Momouko B.A., Anapeea JI.JI. Xumudeckne CBOWCTBA HEOPTAaHHMUYECKUX
BemectB. - M.: KomocC, 2003.

http://www.lib.unn.ru/php/details.php?Docld=60960&DB=1

7. O0mas 1 HeopraHuyeckas XMMHUs: y4eOHHK A7 By30B: B 2 T./ BopooseB A. ®., Ky3Henon
H. T., HuBanze A. 1O., Cumanosa C. A., Bacunes B. A. - M.: Akagemknura, 2007.

http://www.lib.unn.ru/php/details.php?Docld=268447&DB=1

0) TOTIOTHUTEIbHAS JTUTEPATYpA:

1. Heopranunueckas xumusi: B 3-x 1. / Ilog pen. YO.l.TperbsixoBa. T. 1. dusuko-xumudeckue
ocHoBbI Heopranuyeckoi xumun / M.E. Tamm, FO.J]. Tpetbsixos.- M., 2004.

2. Heopranmueckas xummsa: B 3-x 1. / Ilom pen. HO. . TperbsikoBa. T. 2. Xummus
HernepexoHbIX dneMeHToB / A.A.J[po3nos, B.I1.3nomanos, I'.H.Ma3zo, ®.M.Cnupugonos.- M., 2004.

3. Heopranndeckas xumus: B 3-x 1. / Ilox pen. FO.J1. Tperbskoa. T. 3. XuMus nmepexo1HbIX
anemenToB: Ku. 1, 2/ A.A.Jlpo3nos, B.I1.310manoB, I'.H.Mazo, ®.M.Cnoupuaonos.- M., 2007.

4. Upaiiep O., Otkunc [1. Heopranmveckas xumus. B 2-x T. — M., 2004.

5. HItpayc C. Pemebnuk x yueOnuky «Heopranuueckas xumus» [ .1lpaiisepa, [1.9TkuHca. —
M., 2004.

6. Hekpacos b.B. OcHoBbI 0011e#t xumuu.- B 2-x .- M., 1973.

7. Pemu I'. Kypc Heoprannueckoit xumuu.- B 2-x 1.- M., 1966.

8. Korton @., Yunkutncon /x. CoBpemeHHas Heopranuueckas xumus.- B 3-x .- M., 1969.

9. Typosa H.Sl. Heoprauuueckast xumust B Tabaumax.- M., 1996.

10. Jlunun P.A., AnnapeeBa JI.JI., Momouko B.A. Xumuyeckue cBOWCTBA HEOPTaHHMYECKUX
BemecTs.- M., 1996.
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11. Punan P., Yersany U. Heoprannueckas xumust.- B 2-x 1.- M., 1972.

12. Kparkas xumuueckas sHiukinonenaus / [lox pen. N.JI.Knynsuua.- B 5-u .- M., 1961 -
19609.

13. Xumunueckas sunukionenus / [Tox pen. H.C.3edupona.- B 5-u 1.- M., 1989 - 1997.

14. KpemkoB A.Il. Kypc ananutnueckoit xumuu.- T. 1. KadectBennsiii ananus.- M., 1972.

15. Muxaitnenko SI.1. Kypc o0mieit u Heopranudecko XxumMuu.- M., 1966.

16. VYraii 1.A. Heoprannueckas xumus.- M., 1989.

17. Yraii S1.A. O6masa xumus.- M., 1984.

18. I'muuka H.JI. O6mas xumus.- JI., 1984.

19. Henuniecky K.JI. O6mmas xumus.- M., 1968.

20. Kupeer B.A. Kypc ¢usuueckoit xumuu.- M., 1975.

21. Ctpombepr A.I'., Cemuenko JI.I1. duszndeckas xumus.- M., 1988.

22. ®usnueckas xumus / [log pea. K.C.KpacHosa.- M., 1983.

23. bapuapa A. Teoperndeckue OCHOBBI HEOpraHUYECKOH XuMuu.- M., 1968.

24. Crenun b.J1., LIBetkoB A.A. Heopranuueckas xumus.- M., 1994.

25. Cnuneia B.U., Mapteiaenko JI.M. Heopranuueckast xumus.- B 2-x 1.- M., 1991 - 1994,

26. Ennues 10.E., Kapakun H.B. Dnementsl gpusnyeckoil XMMUM B Kypce oOLIeH XUMUM.-
Hwxnuii Hosropoa, 1997.

7. MaTepI/IaJIbHO-TeXHI/I‘{eCKOC odecrneuyeHnue JAUCHHUIIIIMHBI

Jlyist 0OydeHus CTYyJCHTOB HA3BAHHOMW JUCIUIUIMHE UMEIOTCS B HAMYHH AYJAUTOPUS JUTS UTCHHUS
MOTOKOBBIX JieKIui (328 kopm. 2), 1isi mpoBeIeHUs ceMUHApCcKuX 3aHsaTuii (ayn. 218, 125, 308, 308a
KopII. 5), cenuanin3upoBaHHas 1a00paTopus ¢ HeoOXoIUMbIM o0opyaoBanuem (207—209 kop. 5).

MartepuanbHO-TEXHUYECKOEe oOecredyeHrne JadopaTOpHOro MpaKTHKyMa - JjabopaTopus
00IIero MPakTUKyMa, B KOTOPO UMEIOTCS:

1. OOmenabopaTopHas CTeKJIssHHas (KOJOBI, CTakaHbl, MPOOUPKH, BOPOHKH, ITHIICTKH,
OIOPETKH, apeOMETPhI, TUKHOMETPHI, XOJIOIUIBHUKH, TEPMOMETPHI) U (hapdhopoBast (TUTIIH, CTYIIKH,
MECTHKH, YallIKH, CTaKaHbl) MOCY/Ia.

2. OobmenabopaTopHoe 000pynoBaHHE (PJICKTPOHHBIE BECHI, AHAIU3ATOPHI PACTBOPOB,
CymmbHbIN mikad, MydenpHas meuyb, TEPMOCTaThl, (POTOKOIOPUMETpP, AaBTOTPAHCHPOPMATOPHI,
BO3/IyXOJlyBKa, JIEKTPUUECKHE IIJIUTKU U OaHN).

3. YcraHOBKM [7s1 BBINIONHEHHUS OTAETBHBIX BHUIOB pPabOT (BakyyMHOe (DUIBTpOBaHUE,
OlpeNieJIeHue TEeMIIepaTyp IUIABJICHUS W KHUICHHWS, OINpeAeJIeHHe MOJISIPHOH Macchl rasa,
orpeienieHue oobeMa rasa, onpesiejieHue yAeaIbHO! TeMI0eMKOCTH U TEIUIOBOro dPdexTa).

MarepuanbHO-TEXHHUECKOE OOecrieueHne JIeKIMOHHBIX M CEMHUHAPCKUX 3aHATHH: JOCKa,
IPOEKTOP, IKPaH.

[Tomemenust ayis  CaMOCTOSITENIBHOW PabOThl  0OYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO TOAKIIOUEHHs K ceTd HHTepHeT u obecneueHbl JIOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY

[Iporpamma coctaBnena B coorBercTBuu ¢ TpedoBanusmMu OC BO HHI'Y. TIpukas HHI'Y ot
13.05.2020r. Ne 275-OJ] «O BBeneHuu B JIeHCTBUE OOpa30BATEILHOTO CTAHJAPTA BbBICIIETO
obpaszoBanusi — crenuanuteT mo crnenuanabHocTH 04.05.01 «DyHmameHTanbHAsT W TPUKIATHAS

XUMUS

ABTOp K.X.H., 1o11eHT A.A. Cubupkua
Penensenr 1.x.H., npodeccop E.B.Cyneiimanon

W.o.3aBenyromiero kadenpoit k.x.H. J[.A. Ilepmun
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