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1. HACHOPT ®OHIA OIIEHOYHbIX CPEACTB

1.1. O61acTh NPUMEHEHUA

®onpa oneHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
nporpaMmel  JUCUMIUIMHBL «Heopranudeckas XuMus» M TOpeIHA3HAUYECH I
KOHTPOJII M OLIEHKM O0Opa30BaTENbHBIX JOCTHXKEHHM CTYJEHTOB, OCBOMBILIHX
porpamMmy JTUCHUTIIMHBI.

1.2. Hesaun u 3ax0a4u (pOHIA OLIEHOYHBIX CPEACTB

Hene ®OC — yCTaHOBUTh COOTBETCTBUE YPOBHS  IOJATOTOBKHU
oOyuarorierocsi TpeboBanusim @PI'OC BO OakanaBpuaT 10 HampaBIICHUIO
noarotoBku 04.03.01 Xumusi, yTBepKIECHHOMY MPUKa30M MUHHCTEPCTBA HAYKHU U
BbIcIero oOpaszoBanusi Poccuiickoit @enepauuu ot 17 uronst 2017 r. Ne 671 (c
M3MEHEHUSIMU U JOTIOJTHEHUSIMU ).

1.3. IlepeyeHb KoMIeTeHUMH, (OPMHPYEMBIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipoecc  ocBOEHMS IHUCUMIUIMHBI  HampaBieH Ha (opMupOBaHHE

CJICayrommnx KOMHCTCHHHﬁ N HHAWUKATOPOB UX HOCTHUIKCHUA:

Koa mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS
O6menpodeccroHanbHbIe
OIIK-1. CnocoGeH aHaIn3upoBaTh U OIIK-1.1. CuctemMaTu3upyeT U aHAIU3UPYET
MHTEPIPETUPOBATH PE3YJIbTaThl XUMHUYECKHX Pe3yNbTaThl XUMUYECKHX IKCIEPUMEHTOB,
HKCIIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUI HaOJIr01eHU, N3MEpEeHNH, a TaKxKe
pe3yJbTaThl pacue€TOB CBOWCTB BELIECTB U
MaTepUajoB

OIIK-1.2. Tlpeanaraetr nHTEpIpETAIIIO
pe3yabTaTOB COOCTBEHHBIX HKCIIEPUMEHTOB U
pacyeTHO-TeOPETUIECKUX PaboT ¢
WCIOJIb30BAHUEM TEOPETUUECKIX OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/ieJIOB XUMUHU
OIIK-1.3. ®opmynupyeT 3aKIr04eHNs U
BBIBOJIBI TI0 pe3yJIbTaTaM aHalln3a
JUTEPATypPHBIX JTAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX U PAaCUETHO-
TEOPETUYECKUX PabOT XUMHUYECKON

HaIPaBJICHHOCTH
OIIK-2. Cniocoben mpoBoauts ¢ coomoaennem | OIIK-2.1. PaGoraer ¢ XuMu4ecKuMu

HOPM TCXHUKU 0€30IaCHOCTH XUMHUYECKUI BeIIIeCTBaAMH C CO6J'IIO}IGHI/IeM HOPM TCXHUKU
OKCIIEPUMEHT, BKIIIOUYasi CHHTE3, aHaJIH3, 0e30MacHOCTH

W3y4YEHUE CTPYKTYPbI U CBOWCTB BEIIECTB U
MaTepHUalioB, UCCIEA0BaHUE IIPOLIECCOB € UX
y4acTHEM




1.4. Dtanbl ¢opMupoBaHMs KOMIIETEHIIUI M CpPeACTBA OlleHMBAHUA

YPOBHSI UX ¢OPMHPOBAHHOCTH

Tanbl (POPMUPOBAHUS KOMIIETEH UM

KoMnerenuun

KoHTpo/1bHO-011€eHOYHbIE
cpeacTsa / cmocoo
OlleHMBAHUS

Tema 1. Beenenne. OCHOBHEIE
MMOHATHSA XUMUH. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.
CTexruoMeTpUUECKUE 3aKOHBI.

OIIK-1

Brinonnenune WHAUBUYAJIbHBIX
JIOMAITHUX 33][aHu#, 3aIIUTa
n1abopaTopHEIX padoT,
KOHTpOJIbHAsI paboTa,
TCCTUPOBAHUC 110
TEOPETHUYECKOMY MaTepHalTy

Tema 2. Ctpoenune atoma.

OIIK-1

Brinonnenue HHAWBUTy alTbHBIX
JIOMAIITHUX 3a/IaHuH,
KOHTpOJIbHAs paboTa,
TECTHUPOBAHUE 10
TEOPETUUECKOMY MaTepHaly

Tema 3 [lepuoanyeckuii 3aKOH U
MIEPUOIUYECKAS] CUCTEMA JIEMEHTOB

OIIK-1

BrinonHenue MHAMBUYAITBHBIX
JTOMAaNTHUX 3aJaHUM,
KOHTpOJIbHas paboTa,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepHaly

Tema 4. XumMuueckas CBA3b 1
CTPOCHUE BEIIIECTBA

OIIK-1

BrinosiHeHNE MHIMBUY ATBHBIX
JOMAaIITHUX 3aJaHHH,
KOHTpOJIbHAs paboTa,
TECTUPOBAHUE I10
TEOPETUUYECKOMY MaTEpUay

Tema 5. OG1m1He 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYCCKUX PEAKIUH.

OIIK-1

BrinonHenne MHAMBHULY aJIbHBIX
JIOMAIIIHUX 33JJaHUH, 3aIuTa
1a00paTOpHBIX padoT,
TECTUPOBAHUE T10
TEOPETUIECKOMY MaTepHalry

Tema 6. PacTBOpBL.

OIIK-1
OIIK-2

BrinmonHnenue WHAWBUTY alTbHBIX
JIOMAITHUX 3aJlaHui, 3aIuTa
nabopaTopHBIX padoT,
KOHTpOJIbHas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepuaity

Tema 7. Teopus dAEKTPOIATUIECKON
JUCCOLIALUN.

OIIK-1
OIIK-2

BrImoHeHne HHIMBHLY aTTbHBIX
JIOMAaITHUX 3aJaHuii, 3a1uTa
1a00paToOpHBIX padoT,
KOHTpOJIbHast padoTa,
TECTUPOBAHUE TI0




TEOPETUUECKOMY MaTepHary

Tema 8. Knaccudukarus,

HOMCHKJIaTypa U TUIINIHBIC CBOMCTBA
HCOPTraHUYCCKUX CO@I[I/IHCHI/Iﬁ

OIIK-1
OIIK-2

Brlinonnenue HHAWBUTy alTbHBIX
JOMAaIIIHUX 3aJaHMi, 3aluTa
n1abopaTopHEIX padoT,
KOHTpOJIbHAas padora,
TECTUPOBAHUE TIO
TEOPETUYECKOMY MaTepHalry

Tema 9. OKUCIUTEIBHO-

BOCCTAHOBUTCIJIbHBIC PCAKIINH.

OIIK-1
OIIK-2

BrlinonHeHne WHIWBH Ty alTbHBIX
JIOMAIITHUX 33aJJaHHH, 3aIIUTa
1abopaTOpHBIX padoT,
KOHTpOJIbHAs paboTa,
TECTUPOBAHUE T10
TEOPETUICCKOMY MaTepHaITy

HpOMC}KYTOLIHaSI aTTcCTaluusa

OIIK-1

Ok3aMeH (MMChbMEHHBIHN)

Tema 1. Bogopon

OIIK-1

TCCTI/IPOBaHI/Ie 8(0)
TCOPCTUUCCKOMY MATCPpUATY

Tema 2. DneMeHTHI IJIaBHOU
noarpynisl VII rpynmel

OIIK-1
OIIK-2

BeinonHeHne HHANBUTY ATTBHBIX
JOMAITHUX 33J[aHui, 3aIIUTa
1a00paTOpHBIX pabdoT,
TECTUPOBAHUE I10
TEOPETUIECKOMY MaTepHalTy

Tema 3. DneMeHTbI I1aBHOU
noarpynnsl VI rpynmsl

OIIK-1
OIIK-2

Brinonnenue HHAWBUTYy alTbHBIX
JIOMAaITHUX 3aJIJaHui, 3aIInTa
nabopaTopHBIX padoT,
TCCTUPOBAHUC 110
TEOPETUICCKOMY MaTepHAITy

Tema 4. DneMeHTHI IJTABHOU
NOATPYIIBI V TPYIIIbI

OIIK-1
OIIK-2

BrimonHenne nHAMBU Y ATbHBIX
JIOMAaITHUX 3aJlaHui, 3aI1uTa
n1abopaTopHBIX padoT,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepualy

Tema 5. Di1leMeHTHI TTTaBHON
noarpynnsl IV rpymnmsl

OIIK-1
OIIK-2

BrinonHenne MHIMBHULY aTIbHBIX
JIOMAIIIHUX 33JaHUi, 3aIUTa
1a00paToOpHBIX pabdoT,
TECTUPOBAHUE I10
TEOPETUIECKOMY MaTepHalry

Tema 6. OO1ME CBOIICTBA METAJLIOB.

OIIK-1
OIIK-2

3amura 1abopaTopHBIX padoT,
KOHTpOJIbHAs paboTa




Tema 7. DneMeHTHI TJIaBHOM
MOArpynnsl [ rpymisL.

OIIK-1
OIIK-2

3amura 1a60paTOPHBIX padoT,
KOHTPOJIbHAS paboTa

Tema 8. DneMeHThI IJIaBHOMI
noarpynisl 11 rpymnmst.

OIIK-1
OIIK-2

3amuTa 1a00paTOPHBIX
paboT, KOHTpOJIbHAs paboTa

Tema 9. DneMeHTHI IJIaBHOM
noarpyns! 111 rpynmst.

OIIK-1
OIIK-2

3amuTa 1a60paTOPHBIX
paboT, KOHTpOJIbHAs paboTa

Tema 10. DaeMeHTHI TTOOOYHOMI
noarpynmsl VII rpynmsr.

OIIK-1
OIIK-2

Brinonnenue

WH/IMBU1y QJIbHBIX
JIOMAaIITHUX 3aJaHuM,
3amuTa 1adopaTOpHBIX
paboT, KOHTPOJIbHAS
paboTa, TECTUPOBAHUE 10
TEOPETHYECKOMY
MaTepuary

Tema 11. DaeMeHTHI TOOOYHOMI
noarpynnsl VI rpynmer.

OIIK-1
OIIK-2

Brinonnenue

WH/IMBHTy QJIbHBIX
JIOMaIIHUX 3aJaHuM,
3amuTa JadopaTOpHBIX
paboT, KOHTPOJIbHAS
paboTa, TECTUPOBAHUE T10
TEOPETUYECKOMY
MaTepuary

Tema 12. DjeMeHTbI TOO0OYHOHN
NOATpyNIibl [ rpynmsl.

OIIK-1
OIIK-2

Brimonnenue
WHIUBU Ty AIbHBIX
JIOMaIIHUX 3aJaHuM,
3amuTa Jab0paTOPHBIX
paboT, KOHTPOJIbHAS
paboTa, TECTUPOBAHUE T10
TEOPETUYECKOMY
Marepuany

Tema 13. DnemeHTs TOOOYHOM
noarpynusl 11 rpymnmnst.

OIIK-1
OIIK-2

BrinonHnenue HHAWBUTy alTbHBIX
JIOMAIITHUX 3aJaHMi, 3aIuTa
1a00paToOpHBIX padoT,
KOHTpOJIbHas padorTa,
TECTUPOBAHUE T10




TEOPETUUECKOMY MaTepHary

Tema 14. DiaeMeHTHI TOOOYHOMN OIIK-1 BerlnosiHeHNE MHANBH Ty AIIBHBIX

noarpymms! VIII rpymmsl. OIIK-2 JOMAaIlIHUX 3aJaHMi, 3a1uTa
n1abopaTopHBIX padoT,

KOHTpOJIbHAas padora,
TCCTUPOBAHUC 110
TEOPETHYECKOMY MaTepHaITy

[IpomexxyToUHas aTTeCTaAIUS OIIK-1 OK3aMeH (IIMCHbMEHHBI)
OIIK-2

1.5. Onucanue nokaszarese (pOPMUPOBAHNUS KOMIIETCHIM I

Kox komnerennun Ilianupyemble pe3yabTaThbl 00y4eHus (MOKa3aTeH)

OIIK-1 3HaeT: mNpeaMETHYI0 00JacTb HEOPraHMYEeCKOM XHMHUHU, €€ pPOjib B
pa3BUTUM 3HAHUH O MPHUPOAE W PA3IUYHBIX OOJACTIX SKOHOMHUKHU;
XMMHUYECKYIO0 TEPMUHOJIOTHIO; OCHOBBI aTOMHO-MOJICKYJISIPHOTO YUCHHS,
COBPEMEHHBIE MPECTABICHUS O CTPOCHHH aTOMa, CTPOCHHH MOJIEKYJ U
XMMHUYECKOH CBSI3M; OCHOBHBIC TEPMOJMHAMUYECKHE M KHHETHYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHX PEaKLUi; OCHOBBI YYECHHUS O
pacTBOpax, criocoObl BEIPAXKEHHS KOJMYECTBEHHOTO COCTaBa PACTBOPOB;
OCHOBBI TEOPUU SJICKTPOIUTHUYECKON JMCCOLMAIMN; OCHOBHBIE KIIACCHI
HEOPTaHWYECKUX COCAMHEHUH; 3aKOHOMEPHOCTH TPOTEKAHUS PEaKIHi
MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX —PpEaKIHii;
CBOWCTBA JIEMEHTOB IJIABHBIX U MOOOYHBIX MOJrPYII MEPHOAUYECKON
CHCTEMBI U UX BaKHEHIIMX HEOPTaHUUECKUX COCTMHEHUH.

yYMeeT: YyCTaHaBJIMBATb CBA3b MEXKIAY CTPOCHUEM BEIIECTBA H €TI0
CBOﬁCTBaMH; npeaABUACTDb CBOMCTBa HCOPTraHUYCCKUX COCIUHEHUN Ha
OCHOBC ITOJIOKCHUA 9JICMCHTOB B HepHOﬂHqCCKOﬁ CUCTEMC,
NPpUHAIJICIKHOCTU BCHICCTB K COOTBCTCTBYROIICMY KJIACCY COCHHHCHHﬁ;
COBCpUIATE HCIMOYKU XUMHYCCKUX npeBpameHHﬁ; peiatb XMMHYCCKUC
3ala4yu 110 U3YyYCHHBIM TEMaM;

BJIa/ieeT  HABBIKAMM  BBIIIOJHEHUS  HECJIOKHOIO  XUMHUYECKOIO
JKCIIEpUMEHTa U 00pabOTKH 3KCIEPUMEHTANIBHBIX JTAaHHBIX; MOJIb30BaHU
CIIPAaBOYHOM JIMTEPATYPOHU.

OIIK-2 3HaeT: mpeaMEeTHYI0 00JacTb HEOPraHMYecKOW XHWMHUHU, €€ pPOjib B
pPa3BUTUM 3HAHUN O MPHUPOAE M PA3IMUYHBIX O0JIACTAX HSKOHOMHKH;
XUMHYECKYIO TEPMUHOJIOTHIO; OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YUYEHHS,
COBpEMEHHBIE MIPEJICTaBICHUSI O CTPOCHUU aTOMa, CTPOEHUHU MOJIEKYJ U
XUMHYECKON CBSI3M; OCHOBHBIE TEPMOJMHAMUYECKHE U KHHETHYECKHE
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKIIM; OCHOBBI YUYEHUS O
pacTBopax, crocoObl BEIPAKEHUSI KOJMUYECTBEHHOTO COCTaBa PacTBOPOB;
OCHOBBI TE€OPUHU DJIEKTPOJUTUYECKON AMCCOLMAIMM; OCHOBHBIE KJIAcChl

HEOPraHUYECKUX COEAMHEHUI; 3aKOHOMEPHOCTH NPOTEKAaHUs pPEaKIMi




MOHHOTO OOMEHa U OKHCIHTEIhbHO-BOCCTAHOBHUTEIHHBIX PEAKIIHIA,
CBOWCTBA 3JIEMEHTOB TJIABHBIX M MOOOYHBIX MOJATPYMI MEPHOINICCKON
CHUCTEMBI U UX BaXKHEUILINX HEOPTAaHUYECKUX COCTUHEHUN.

yMeeT: YCTaHAaBJIMBATh CBSI3b MEXAY CTPOCHHEM BEUIECTBA M €r0
CBOWCTBaMH; NPEABUJIETh CBOWCTBA HEOPraHUYECKUX COCIAUHEHHUM Ha
OCHOBE  TOJIOXKEHHS  DJIEMEHTOB B  IEPUOJUYECKONM  CHCTEME,
MPUHAJICKHOCTH BEIIECTB K COOTBETCTBYIOLIEMY KJIACCy COEOUHECHUM;
COBEpIIaTh LEMOYKHM XMMHUYECKHX MPEBPAIICHUHN; peliaTh XUMUYECKUe
3a7a4¥ 110 U3YYEHHBIM TEMaM;

BJaJeeT HABBIKAMM  BBIIOJHEHUS  HECJIOXHOTO  XMMHMYECKOTO
HKCHEPUMEHTA U 00pabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX; MOJIb30BAHUS
CIIPAaBOYHOM JIMTEPATYPOHU.

1.6. Kpurepum ouneHuBaHHMSI KOMIETEHUMA Ha Pa3HBIX

Tanax HMx

(popmupoBanus
Buj Tekyuieii yaeOHoi padoThl KosauyectBo 6a/1110B
(01010 0-390 300

1 cemecTp

Beimonnenne u  3ammra  1a00paTOPHBIX 20

pabot

KoHTtposbHble paboThl 20

CamocrosiTenpHas pabora (pewenue 20

WH/IMBUYaJIbHBIX 33/1aHUI)

[IucbMeHHBIN SK3aMEH 40

Hroro 3a cemectp: 100
2 cemecTp

Beimonnenune u  3ammuTa  J1abOpaTOPHBIX 20

pabot

KoHTponbHbIE paboThI 20

CamocTosTenbHas pabota (pemienue 20

WH/IMBUIYAITBHBIX 33/1aHUH)

[IlrucbMeHHBIN PK3aMEeH 40

Hroro 3a cemectp: 100




HaxonureabHas cucreMa oneHuBanud nmo 100-6ayibH0M mKaJje

Yeroipexodad-
JIbHas CHCTeMa
OLleHUBAHUS
IK3aMeHa

100-
oaIbHas
IIKaJja

BykBennas mkaJga, coorsercreyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agera

O1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COJICPKAHUE Kypca
OCBOCHO IOJTHOCTBIO, 06€3 Mpo0OeIoB; HEOOX0IUMbIE
MPAKTUYECKHE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBI; BCE
[pPeIyCMOTPEHHBIE TIPOTPAMMO 00yICHHUS
yaeOHbIC 33 JaHUs BBITOJHEHBI, KAYeCTBO HX
BBIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJLIOB, OJIH3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — oueHb XOPOILI0 — TEOPETUUECKOE COJEPKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB;
HE00X0IMMBbIEC IPAKTUIECKHE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
C(OPMHPOBAHBIL; BCE TPETYCMOTPEHHBIE
mporpamMmoii 00ydeHust yueOHble 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHUS OOJIBIIMHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopotiio

75-82

C — xopo1Io — TeopeTuecKoe coJiep:kaHne Kypea
OCBOEHO MOJHOCTBIO; HEKOTOPBIE PAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEepHAIOM
c(hopMUpPOBaHBI HEJJOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoii 00ydeHUS
y4eOHbIe 3a/ITaHUS BHITOTHEHBI, KAU€CTBO
BBITIOJIHEHUS] HU OJTHOTO U3 HUX HE OLICHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJlJIOB, HEKOTOPHIE BUJIBI
3aJJaHU} BBINOJHEHBI C OIHUOKaMU

Y noBieTBo-
pUTENBHO

63-74

D — y1oBIeTBOPUTENEHO — TEOPETHUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHpOBaHbI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPAMMON 00yUICHHUS
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE

W3 BBIMOJIHEHHBIX 33JJaHUH, COICPIKAT OMIMOKH

Y 1oBieTBO-
PUTETBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c(OPMUPOBAHBI, MHOTHE ITPEyCMOTPEHHbIE
nporpaMMmoii o0ydeHus: yueOHbIe 3a1aHUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIBHOMY

3autreHo

Heynosnerso-
PHUTEIIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
cofiep’KaHHue Kypca OCBOGHO YaCTHYHO;
HE00XO0IMMBbIE MPAKTUYECKNE HABBIKU PaOOTHI

He c(hOPMHUPOBAHBI; OOJIBITUHCTBO

He 3aureno




IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 3aJJaHU HE BBINOJIHEHO MO0 KayecTBO
UX BBITIOJIHEHUS OIICHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIbHOMY; IIpU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe HajL
MaTEpUaIOM Kypca BO3MOKHO IIOBBILICHHE
Ka4yecTBa BBIOJHEHHS YUEOHBIX 3a1aHUI

Heynosnerso- 0-20 F — Hey1OBIETBOPUTEIILHO — TEOPETUUECKOE
PHUTEIBHO coJiepKaHue Kypca He OCBOCHO; HEOOXOIUMbIE

NPaKTUYECKHE HABBIKA PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITUOKH,
JIOTIOTHUTEIbHAS CAMOCTOSITeTIbHAs paboTa HaT
MaTepHalioM Kypca He IPUBEET K KAKOMY-JTHOO
3HAYUMOMY TIOBBITIICHUIO KQ4eCTBA BHIMIOTHCHHSI
yueOHBIX 331aHUI

2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA

2.1.01ueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)

3aganus 11 MHANBHUYAJIbHBIX JOMAIIHUX 32IaHUH 1 (WJIN) NPOBeAeHUS
KOHTPOJIbHBIX padoT:

[Ipu cxuraHuM ONpeNeNICHHOW HABECKH BEIIECTBA, COCTOSIIETO M3 Yriepona,
BOoZioOposa u xjopa, noimydeHo 0,44 r okcunma yriepona (IV) u 0,18 r Bompbl.
XJop, coAepKamMiicss B HaBecke, oOpaszoBan 2,87 r xmopwaa cepedpa.
[I1oTHOCTH, TApOB JAHHOTO BEIIECTBA MO Kuciopoay 2,66. YcraHoBUTE
UCTUHHYIO (hOpPMYJITy BEIIECTBA.
N3 2,7 r oKCuaa HEKOTOPOTO METAJIIA MTOMY4Yriu 6,3 T ero HuTpara. Beranciure
MOJISIPHYIO MacCy OJKBUBAJIGHTa MeETajula, OMNPENeNUTe METall, 3alluIlnuTe
dbopMyIibl OKCHIA U HUTpATA.
Cwmemanu 50 M okcuaa azota (1I) u 30 mu kucnopona. Onpenenure 00beMHbIE
JIOJTM Ta30B TIOCJIE PEAKIIUH.
Hanummre CcUMBOJIMYECKHE DJICKTPOHHBIE (POpMynbl u  rpadUUecKyro
CTPYKTYPY BaJICHTHBIX 3JICKTPOHHBIX CJIOEB aTOMOB AJIEMEHTOB C 3apsJIOM sijipa
15, 40. Kakue cBoicTBa NPOSIBISIOT OKCHUIbI 3THX S3JEMEHTOB B BBICHIEH
crenieHu okucieHuss? OOpa3yloT I JaHHBIE DSJIEMEHTHI Ta3000pa3Hoe
COEJIMHEHHUE C BOJOPOJIOM?
CTpyKTypbl BAJICHTHBIX 3JICKTPOHHBIX CIIOEB aTOMOB 3JIEMEHTOB BBIPAKAIOTCSA
dopmynamu  4s’p!,  5d%6s’.  Omnpenenure MONOKEHUE  DIEMEHTOB B
MEePUOANYECKON cucTeMe (MepHoJl, Tpynly, NOATPYNIy) U 3apsa sapa. Jlaite
OOBSICHEHUS.
. Onpenenuts TUI XUMUYECKOH CBsI3M B cienyromux BenlectBax: NaF, H,S, SO,,
Zn, LiCl, N,.




7. Tloctpouth cTpykTypHYtO0 (opmyny wmonekyinsl POCls, ucnonb3ys meron
BAJICHTHBIX CBA3€H. YKa3aThb BAJICHTHOCTH U CTEMEHU OKHUCJICHUS KaxKJIOro
aToMa B MOJIEKYJIE.

8. Ckonmbko rpamMmoB pactBopa NaOH c¢ wmaccoBoil 1oJieil pacTBOPEHHOTO
BemectBa 0,08 motpedyercs mis HeuTpamuszammu 292 r pactBopa HCI c
MaccoBoi joJei 0,27

9. Cmemanst 3 1 pactBopa (HochOpHONW KHUCIOTHI MOJISPHOW KOHIIGHTpAITUU
0,1 Mmonb/m1 1 2 7 pacTBOpa 3TOM KE€ KHUCIOTHl MOJSIPHOW KOHIICHTpPALUH
skBuBajeHTa 0,09 Mob/11. BIYUCAUTE MOJISIPHYIO KOHIIEHTPAIIUIO SKBUBAJICHTA
MOJIy4YeHHOTO pacTBOpA.

10.KakoBa MoJispHasi KOHIIEHTPAIMS pacTBOpa YKCYCHOM kuciotsl ¢ pH = 37

11.K 20 mn pacTtBopa HUTpaTa Gapusi ¢ MOJSIPHOM KOHIIEHTpaIMel SKBUBAJICHTA
0,02 wmonw/n mpubaBunu 30 ma pacTBopa Qocdara Kamus € MOJSPHOU
koHieHTparmei 0,005 monb/n. ObpaszyeTcs a1 0caiok?

12.Ilepeuncaute OCHOBHBIE CHOCOOBI TMONy4YeHUsT OCHOBaHuWil. Hanwummwre
ypaBHeHus1 peakuuii nonydyenuss Fe(OH)s ucxons u3 Fe, Fe,Os, FeS, FeCl,
FeCls; nonyuenuns NaOH, ucxons u3 Na, Na,O, NaH, Na,NH, Na,SO4, NaCl.

13.C xakuMM U3 TpUBEICHHBIX coenuHeHuil Oyaer pearupoBath HCIl: CaO,
AgNO3, CuSOy, FeS, (CuOH),COs, Cr(OH)3;, Hg, Ni, MnO, MnO,, KMnO4?
3anuuMTe ypaBHEHHUSI BO3MOXHBIX PEAKIUA B MOJEKYJSIPHOM M HOHHO-
MOJIEKYJIIPHOM BHJI€ U OTMETHTE€ T€ U3 HHUX, KOTOPbIE€ CBOMCTBEHHBI JIFOOOU
CUJIBHOM KHCJIOTE.

14.0cymecTButh 1ENOYKY mpeBpamieHuid. Hamucars ypaBHEHUsI peakuuil B
MOJIEKYJIIPHOM BHJIE, paccTaBuUTh KodpduimeHtsl. JlJis peakiuii MOHHOTO
oOMEHa HalucaTh ypaBHEHUS B MOHHOM BHjI€ (ITOJIHOM M COKpaiieHHOM). Jlis
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui HarucaTh ypaBHEHUS
AIIEKTPOHHOTO OallaHca, ONPEIETUTh OKUCIUTENb U BOCCTAHOBUTEND.

S — SOQ — SO3 — HzSO4 — SOz — HzS

15.Jlonummre MIPUBE/ICHHBIC HUKE ypaBHEHUS OKHCIIUTENIbHO-
BOCCTAHOBUTEJBHBIX pEaKlHi, paccTaBbTe KOIPPUIMEHTHI IJIEKTPOHHO-
MOHHBIM METOJIOM:

a) KzCI‘zO7 + NaN02 + HQSO4 — CI'z(SO4)3 + ...

6) KMI’IO4 + SOQ + HQO — Ml’lSO4 + ...

3aganusi 1J1s1 321U THI JJA00PATOPHBIX PadoT

[E—

['ne B nepruoinuecKoil CUCTEME PACIIOIOKEHBI FaJIOTeHbI?

2 Kakas snektpoHHas KOHGUTYpaIus SBISETCS OOIIEH JyIsl aTOMOB TajOT€HOB B
HEBO30YKJICHHOM COCTOSIHUU?

Kak MeHstoTCst CBOMCTBaA B psily TaJOT€HOB MpHU nepexoe oT propa kK actaTy?
4 B Kakux W3 MPUBEACHHBIX COCAUHECHHUN CTENEHb OKHUCJIEHUS TaJIOr€HOB
oJIMHaKoBa?

Kakue u3 nepednciieHHbIX BEIIECTB CIIOCOOHBI pearupoBaTh co GTopom?

6 Kakue M3 MNPUBEIECHHBIX OKUCIUTENEH MOTYT OBITh MCIOJB30BAHBI  JUIS

(O8]

)1
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16
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20
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MOJIY4YEHHUS XJIopa?
CKOJIBKO MOJICKYJI XJIopa oOpa3yeTcss Mpu IEHCTBUU COJISTHOM KHCJIOTHI Ha
MepMaHTaHaT Kajus?

JIns kakux ranoreHoB xapaktepHa peakius H,O + 1= HI' + HI'O

Mexnay KakuMu U3 IIPUBEICHHBIX COCIMHEHHWM TaJlOT€HOB BO3MOXKHA
XUMHUYECKasl peakuus?
Kakne ramoreHoBomOpoAbl IOJY4YarOT II0 ypaBHEHHMIO peakuuun Mel +

H2804(K0Hu) =2MeHSO, + HI'

Kakue wu3 Ha3BaHHBIX CBOMCTB TaJOT€HOBOJOPOJIOB XapaKTEpPHbI IS
dbropoBoopoaa?

Kakue W3 NpUBEICHHBIX CBOWCTB SIBIAIOTCS XapaKTEPHBIMU TOJIBKO — JIJIA
IJJABUKOBOM KHCJIOTHI U OTJIMYAIOT €€ OT JAPYruX Tallor€HOBOJIOPOJAHBIX
KHUCJIOT?

C kakuMu U3 TIEPEUYUCIICHHBIX BEIIECTB CIIOCOOHA pearupoBaTh COJISHAS
KHcjaoTa?

Kaxkoi u3 rajioreHoBOJIOPOJIOB oOnamaer  Hauboiee CUJILHBIMUA
BOCCTAHOBHUTEIbHBIMH CBOMCTBAMH !

Kakue kaTHOHBI MOKHO MCIOJIB30BATh JJIsl OOHAPY>KEHHSI B PaCTBOPE aHUOHOB
rajoreHon I?

Kakwue u3 coneit rajoreHcoaepxaux KUCIOT NOABEPraloTCs THAPOIn3y?
Kakoe coenmHeHne BXOIUT B COCTAB OEIMIBbHON N3BECTH?

Kakwne coequneHnuns raaoreHoB 001aaai0T 0TOEINBAOIIMMHU CBOMCTBAMU?

N3 mpuBeAcHHBIX CYXIACHUN BBIOCPHUTE TE, KOTOPhIC BEPHO XapaKTECPHU3YIOT
raJIOreHbl U UX COCIUHCHUS.

Kakue »smemMeHThl MOATrpYIIIbl TajJOTeHOB HEOOXOIWMBI JJII HOPMAaTbHOM
KU3HEJEATEIbHOCTH YeJI0BEUECKOro opranu3ma’?

3ajaHus 119 TECTUPOBAHUSA 110 TEOPETHYECKOMY MaTePHAILY

[To xakoii (opmyie pacCUMTBHIBACTCS MOJISIpHAs KOHIICHTpAIUs DKBUBAJICHTA
(MoJsIpHast KOHIIEHTpAITUs, MacCoBast 10JIs1, 00bEMHAs JT0JIsI, MOJIbHAs J10J1s)?
Kakoe omnpeneneHre OTHOCUTCA K TIOHSATHIO "MoOJIsipHAs KOHIIEHTparus'"
(MomsipHasi KOHIICHTpAIlMs SKBUBAJIEHTa, MaccoBas O, OOBbEeMHas JOJs,
MOJIbHAs J10J151)?

Kakue u3 npuBeIeHHBIX BEIIECTB OTHOCSTCS K JIEKTPOIUTaM?

Kakne wu3 TmepednclieHHBIX COCIMHEHHWM CJIeNIyeT 3amucaTh B HOHHO-
MOJICKYJIIPHOM YPAaBHCHHUH B BUJIC HOHOB?

B kakux ciydasx HMOHHO-OOMEHHBIE TIPOIIECCHI TMPOXOJSIT B PACTBOpPAx
AJIEKTPOJIUTOB MPAKTHYECKU HEOOpaTUMO?

Yrto Ha3BIBAETCS CTEIICHBIO IMCCOIMAIIAN JICKTPOJIUTA 0.7

Kakue (akTopbl yMEHBIIAIOT CTENEHb TUCCOIMAIMU CIa0bIX JIEKTPOJIUTOB B
Boje?

B kakux M3 TMepeyucCieHHbIX pacTBOpoB (eHondranenH  (JaKMmyc,
METWJIOpaHXk) OyneTr OeclBETHBIM (MaJMHOBBIM, KPAacCHBIM, CHHHUM, XKEIThIM,



PO30BBIM)?

9 Kakue u3 NpHUBEICHHBIX COCAVMHEHUW COJEpKAaT BJIEMEHTHl C HAUBBICHIEH
(HU3IIEH, MPOMEKYTOUHOM) SISl HUX CTENEHBIO OKUCIICHUS?

10 Kakue W3 TPUBENECHHBIX PEAKIUMH  OTHOCATCA K  OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIM?

11 B kakux M3 NPHUBEACHHBIX pPEAKIUl A BBICTYNAET B KayeCTBE OKHCIUTEI
(BoccTaHOBHTENS)?

12 Kakue u3 NpuBEICHHBIX COCAUHEHHH A MOTYT NPOSABIATH 3a CYET JAHHOTO
aToMa KakK OKHCJIMTENIbHbIE, TaK M BOCCTAaHOBUTEIbHBIE CBOMCTBAa (TOJIBKO
OKHUCJIUTENIbHbIE, TOJbKO BOCCTAHOBUTEIHHBIC)?

13 Ompenenure cymmy Bcex KOI(PGUIHUEHTOB (M JIEBOM, WU TpPaBOMl YacTu) B
MOJIEKYJIIPHOM YPaBHEHHUH PEAKLHH ...........

14 Kakoe onpeneneHue OTpaKkaeT CYIIHOCTb MOHATHS "'CTENEHb OKUCICHUS"?

15 Kakue u3 nepednciaeHHbIX 3JIEMEHTOB MOTYT MPOSBISATh B COCIMHEHHSIX Kak
NOJIOXKUTENbHYI0, TaK W OTPULATEIbHYIO CTENEHb OKHUCIEHHS (TOJBKO
MOJIOKUTENBbHYI0, TOJIBKO OTPULATENbHYI0)?

16 Mexnay KakuMH TapamMd BEIIECTB BO3MOXHO MPOTEKAHHE OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOW peakiuu?

17 Kakue U3 NEpeurciIeHHBIX COJIEH CHOCOOHBI MOABEPraTrbCsl TUAPOIU3Y B
BOJIHBIX PacTBOpax?

18 B pactBope Kakux cojeill peakuus Cpelbl BCIEACTBUE TUApOIu3a OyaeT
KHUCIION (1eTT0UHO¥)?

19 B pacTtBOpe Kakux cojieil JakMyc OyJeT CHHUM (KpacHBIM)?

20 B kakoM ciydae Juid MOJAABJIEHUS TUIPOJIM3a HEOOXOAMMO HCHOIb30BaTh
MOAKUCIICHHE (TTOIIeIauMBaHKe) pacTBopa’?

21 Kakue u3 nepeyncieHHbIX COJIel THAPOIU3YIOTCS CTYIIEHYaTO?

22 C xakuMU U3 EPEUMCICHHBIX BEIECTB OYJIET pearupoBaTh CUIIbHAS KHCIIOTa
HX?

23 Kakuve W3 MNEPEYUCICHHBIX COEAUHEHUN OTHOCSTCS K KJIAcCy OCHOBHBIX
(KUCIBIX, TBOMHBIX, OKCO-) COJICH?

24 B pesynbTare KakuxX U3 MPUBEIEHHBIX peakuuid 00pa3yercs KHUCIOTHBIN
(ocHOBHBIH, aMpOTEpHBIH, Oe3pa3NUUHbIIN) OKCH?

25 Kakue u3 NpUBEAECHHBIX OKCHUJOB OTHOCATCS K KHCJIOTHBIM (OCHOBHBIM,
am(poTepHbIM, O€3pa3TUUHBIM)?

2.2. OueHO4YHBbIe CpeACTBAa IS NPOMEXKYTOYHOM  ATTeCTAlUU
(3x3ameH)

1 cemecTp
1. ATOMHO-MOJIEKYJsIpHas TeOpHsl Kak (yHIAaMEHT COBPEMEHHOM XHMUHU.

3aKOHBI COXpaHCHHUA MACChbl U DHEPTHUH, UX 3HAYCHUC B CTAHOBJICHUHU W PAa3BUTHHU
XUMUU.



2. ATOMBI M MOJIEKYJIBI, MX pa3Mepbl U Macchl. [Ipocroe BemecTBo u
XUMUYECKUN 37eMeHT. Asutorponus. CIoKHbIE BEIIECTBA. 3aKOH IOCTOSHCTBA
COCTaBa. 3aKOH KPaTHBIX OTHOILIEHUN.

3. 3akoH ABoragpo " CIEACTBUS M3 HEro. 3aKOH MPOCTHIX 00BEMHBIX
OTHOUIEHHUM.

4. Monb. MonspHas macca W MOJSpHBIA 00beM. MeTOonpl OIpeneeHus
ATOMHBIX 1 MOJISIPHBIX Macc.

5. DOKBUBAJIEHT, 3aKOH SKBUBAJICHTOB. COOTHOIIEHUS MEXIY MOJISIPHOM Maccou,
SKBUBAJICHTOM U MOJIIPHOM MacCOW SKBHUBAJICHTA.

6. HaxoxzaeHue npocTelmmnx ¥ UCTUHHBIX (POPMYJT XUMUYECKUX COCTUHEHUU.
Bunbl xumuyeckux Gopmyit. PacyeTsl Mo XUMHUYECKUM (POPMYJIaM U XUMHUYECKUM
YPaBHEHUSIM.

7.  XUMHYECKUE PEAKIMH U UX KiIacCU(PUKAIM MO XapaKTepy B3aUMOJCHCTBUS
pearupyromux  BelmecTB  (OOMEHHBbIE,  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
KOMILIEKCOOOpa30BaHus).

8. Knaccudpukanuss HEOPraHMYECKHX COEIMHEHHA 10 HOMEHKJIATYpPHBIM
npasuiam UIOITAK. Kinaccudukanus cioXHbIX BEHIECTB MO cocTaBy. buHapHbie
COEJIMHEHHUS: TUJIPUIbI, OKCUbI, TAJIOTEHUIBI U Ap. TpexaneMeHTHbIE COSAMHEHUSI.
Knaccudukanuys cioXKHbIX BEIIECTB MO (DYHKIIMOHAIBHBIM IPU3HAKAM.

9.  Oxcunpl, k1accupuKalys, HOMEHKIATypa, 00IIHE METOABI OIYUECHHUS.

10. Kucnotsl, knaccudukanusi, HOMEHKIATypa, 0O1IMe METOAbI IOTyUEHUSI.

11. OcHoBanus, K1accuukaiys, HOMEHKIATypa, OOLIMe METOAbI MOJTYUYCHHUS.

12. Conu, xnaccudukaiys, HOMEHKJIaTypa, 00IIMe METObI TTOJTyYCHHUS.

13. T'eHernueckas CBSA3b MEXY KJIACCAMU HEOPTraHUYECKUX COECIMHEHUN.

14. KopmyckyJsipHO-BOJHOBOM Jyanu3M u3dydeHHs. KBaHThl. YpaBHEHUe
M. Iitanka. KopryckynsipHO-BOJHOBOW AyaJiM3M YacTULl. Y paBHEHUE ae bpouis.
[Tpunun HeonpenenenHoctu B. I'eiizenOepra.

15. Teopus aroma BojiopoJia 1o bopy.

16. KBaHTOBO-MexaHWYecKas MoOJeNb aToma Bojopoaa. KBaHTOBbIe ymcia Kak
napameTpbl, ONPEEISIONME COCTOSHHUE 3JIEKTPOHA B aroMe. PU3NYECKHU CMBICIT
KBaHTOBBIX YHCEIL.

17. Atomusie opoutanu (AO), OCHOBHOE U BO30YyXJACHHOE COCTOSIHUS. DOPMBI U
MPOCTPAHCTBEHHAs OpPUEHTALUS S-. p-, d-, f-aTOMHBIX opOuTaNei.

18. MHOTOAJIEKTpOHHBIE aTOMBI. TpW TPUHIUIIA 3allOJIHCHHsS] opOuTtaneii B
MHOTO2JIEKTPOHHBIX ~aromax. llopsaok 3amoiHeHuss aTOMHBIX —OpOUTaNeH.
DnexTpoHHBIC HOPMYITBI (CUMBOJIMYECKAS U TpapUIecKas).

19. CoBpemenHas (opmMyIupoBKa MepUOAUYECKOTO 3akoHa. llepuommueckas
CHCTEMa JJIEMEHTOB, €€ CTPyKTypa. JlInHHAs U KOpoTKas ¢opMa MepUOAUYECKOM
TaOHIIBI.

20. CBsi3b MECTOMOJIOKEHUS DJIEMEHTa B MEPUOAUYECKOM CHUCTEME C
AIIEKTPOHHBIM CTpOeHUEM ero aroMa. OCOOEHHOCTH 3JEKTPOHHBIX KOHPUTYpauil
aTOMOB 3JIEMEHTOB TJIABHBIX U MOOOYHBIX MOATPYTIII.

21. Twunbel XuMuyeckou cBsi3u. OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBA3H.



22. KoBaneHTHas CBA3b, CBOMCTBA KOBAJIEHTHOW CBsS3U. OCHOBHBIE MOJOXKECHUS
Metona BaneHTHbIX cBsized (BC). JIBa MexaHu3ma o00pa3oBaHMsI KOBaJICHTHOMU
CBA3H.

23. KosanentHoctn aromoB dneMeHTOB | — III mepmomoB, makcumanbHas
KOBAJIEHTHOCTb.

24. KpaTHOCTbH CBSI3H, G-, -, 0-CBS3H. J[eTOKaIM30BaHHBIE CBSI3H.

25. T'mOpuaumszanus aTOMHBIX opoOwutaneil. Tumsl THOpUAM3AMN U TEOMETPHUS
MOJIEKYIL.

26. HonHas cBsa3b. CBOWCTBA MOHHOW CBSI3U. ['paHUIBl MPUMEHUMOCTH MOHHOM
Monenu. VOHHBIE KPHUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C HOHHBIM
THTIOM CBSI3H.

27. Bopopoanas cBsizb. MeXMOJNEKYJSIpHAsA U BHYTPUMOJIEKYJISIpHAs BOAOPOAHAS
CBsA3b. BinsiHME BOJOPOJHOM CBA3M Ha CBOWCTBA BEIIECTB. MEKMOJIEKYJISPHBIE
B3aMMOJICUCTBUS U UX PA3HOBUIHOCTH.

28. IloHATHE O CKOPOCTH XMMHUYECKUX peakunid. CpelHssi U HICTUHHAsA CKOPOCTb.
@akTOpBI, BIUAIOMNE HA CKOPOCTh XMMUYECKUX PEAKLUN.

29. 3aBHCHUMOCTH CKOPOCTH PEAKIUU OT KOHLEHTPALMHU PEArHpPYIOIIMNX BEIIECTB.
3akoH aencTByronmx macc. Konctanta ckopoctu peakunu. [IprumeHeHue 3akoHa
JEUCTBYIOIIMX MAacC K TOMOT€HHBIM U T€TEPOr€HHBIM PEAKIIMSIM.

30. 3aBHCHMMOCTb CKOPOCTHM XMMHYECKOM pEaKUMh OT  TEMIEPaTyphl,
TeMIiepaTypHbiii kodddunment, npasuio Baut-I'odda. [lonaTrne 006 akTUBHBIX
MOJIEKYJIaX ¥ SHEPTUU aKTUBALIMU Ipoliecca.

31. Karanu3. BiusiHue katanm3aTOpOB Ha CKOpPOCTh peakuuu. Buasl karanwusa.
Hcnonp30oBaHMe Karajiv3a B NPOMBIIIIEHHOCTA. Pollb  KaTtaiu3aTopoB B
OMOJIOTMYECKUX TTPOIIECCaXx.

32. HeoOparumble u  oOpaTUMble  XUMHUYECKHE  pEaKIUU. Y CIOBHUS
HEOOpaTUMOCTH XMMHUYECKHX NpOLEeccoB. XUMUUeckoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO PAaBHOBECHS.

33. Ilpmaumn Jle Ilarempe. CwmenieHne XMMHUYECKOTO PABHOBECHS IIpHU
WU3MEHEHUH KOHIIEHTPALMK PEarupyroluX BEIIECTB, IaBJICHUS U TEMIIEPATYpPhI.

34. PacTBOpUMOCTH TBEPIBIX BEHIECTB B BOJi€. HachlllleHHbIE, HEHACHIIIICHHBIC,
nepechillieHHble  pacTBOpbl. KoadduuueHt pacTBOpUMOCTH. 3aBUCHMOCTh
PacTBOPUMOCTHU BEILIECTB OT PA3IMUHbIX (PAKTOPOB.

35. CmocoObl BBIpaKEHHS KOJWYECTBEHHOTO COCTaBa pPacTBOpPOB. MaccoBas,
MOJIbHAs, OOBEMHAsI JIOJIsI PAaCTBOPEHHOTO BemiecTBa. MoJsipHas KOHIIGHTpaIlus,
MOJISIpHAsE KOHIIGHTpaIusi 3KBUBaJIeHTa. CBsi3b MEXAY Pa3IMYHBIMU CIIOCOOaMU
BBIPAKEHUS COCTaBa PaCTBOPOB.

36. DIEKTpPOJUTBI W  HEINEKTPOJIuThbl. (OCHOBHBIE TOJOXEHUS  TEOPUU
AIEKTPOJIUTUYECKON aucconmanvi. MexaHu3M AHCCOUMAlUU 3JIEKTPOJIUTOB C
pPa3HBIM TUIIOM XHUMHYECKOU CBsI3U. POJib MONSIPHBIX MOJIEKYJ BOJBI B Ipolieccax
Jquccouani. Mexanusm rujipaTalii KaTHOHOB U aHUOHOB. MIOH rupoKcoHus.
37. CreneHb HNEKTpOAUTHYECKON  nucconmanuu. CusiabHble W cialble
ANEKTPONUTHL. DAKTOPHI, BIUSIONIUE HA CTENEHb TUCCOLIMALUU.



38. IlpumeHeHue 3aKOHA AEMCTBYIOIIMX Macc K MPOLECCY AUCCOLMALUH CIa0bIX
anekTpoauToB. KoHcranta nucconmanuu. 3akoH pasOaBiieHus OcTBaybla.
CMerieHre paBHOBECHSI TUCCOLMALIUN CIA0BIX AJIEKTPOIUTOB.

39. Kucnotsl, ocHOBaHMs, aM(OTEpHbIE THUAPOKCHJBI, COJIM B CBETE€ TEOPHH
ANEKTPOIUTHUECKON nucconuanuu. CTyneHvarasi IucColranus.

40. DnexTpoJuTHYECKas IUCCOLMAIMS BOJbI, MOHHOE IPOU3BEICHUE BOBIL.
Bogopoausiii  mokaszarenb. bydepHbie pacTBopbl. 3Hau€HHE IOCTOSHCTBA
BeanurHbl pH B XUMHYeCKUX U OMOJIOrMYECKHUX IpOoLEccax.

41. PaBHOBecHE B HACBIIICHHBIX PACTBOPAX MaJOpPAaCTBOPUMBIX 3JIEKTPOJIUTOB.
[IpousBeneHne pacCTBOPUMOCTH. Y CIIOBUSL OCAXkICHHS U PACTBOPEHUS OCAIKOB.

42. Peaxkuuu B pacTBOpax auieKTposuToB. HampaBneHue oOMEHHBIX peakuuil B
pacTBopax 3JIEKTponHTOB. [IpaBwiia cocraBiieHHs] ypaBHEHU peaklMid MOHHOIO
oOMeHa. IOHHO-MOJIEKYJISIpHbIE YpaBHEHMSL.

43. T'mapomu3 coneid. Pasnumunble ciydyan rtuaposim3a coisiel. CTeneHs u
KOHCTaHTa ruaponn3a. DakToppl, BIMIIOIME HAa CMEIICHHE pPAaBHOBECHS
TUAPOIIH3A.

44. CymHOCTb OKHUCIHMTEIbHO-BOCCTAHOBUTENIBbHBIX peakuui. Knaccuduxanus
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid. (OCHOBHBIE  OKUCIUTEIH U
BOCCTAHOBUTEIH.

45. TlpaBuna COCTaBJCHUSI YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Meton 31eKTpOHHOTro OalaHca U 3JEKTPOHHO-UOHHBIA METO/I.

2 cemecTp

1. OcoOeHHOCTH TOJIOKEHUS  BOJOpPOJa B  IEPUOAUYCCKONM  CHCTEME.
XapakTepucTruka MOJIeKyJbl Bojopoaa ¢ Touku 3peruss MBC. IIpoMbliiieHHBIE U
JabopaTopHble COCOOBI MOJMYYEHHs] BOAOPOJ]A, €ro (pU3HUYECKHE U XUMHUYECKHE
CBONCTBA.

2. O6mass  xapakrepuctuka sxemeHTtoB  VII  rpymmel.  OcobenHoctu
AJEKTPOHHOTO CTPOCHUSA, XAPAKTEPHBIE BAJICHTHOCTH W CTENEHH OKHCJIEHUS,
npuMepbl  00pa3yeMbIX COEAMHEHHH. XapaKTepUCTUKH aTOMOB (M30TOIHBIN
COCTaB, BJEKTPOOTPUUATENBHOCTh W Jp.), PACIPOCTPAHEHHOCTh B MPHUPOJE,
OMOJIOTUYECKast POJIb 3JIEMEHTOB.

3.  Xnop. XapakTepuCTUKa XUMHUYECKOTO 3JJIEMEHTAa W MPOCTOr0 BEIIECTBA.
DU3NYECKUE U XUMUYECKHE CBOMCTBA XJI0Pa.

4. TlpomplliuieHHBIE W JA0OpATOpHBIE  CIMOCOOBI  TIOJNYYECHHS  XJIOpA.
buonornueckass ponb xjopa. XJOp B XUMHUYECKOW NPOMBIIUIEHHOCTH W HHBIX
TEXHOJOTMUECKUX Mpolieccax. Mepsl 6€30MacHOCTH MU padoTe € XJIOPOM.

5. CpaBHuTenbHas XapakTEPUCTHKA (U3UYECKUX U XUMUYECKUX CBOMCTB
MPOCTHIX BEILIECTB raJOr€HOB.

6. TanorenoBomopossl. CTpoeHue moiieky. duzndeckue cBoiictBa. KucmoTHo-
OCHOBHas XapaKkTepUCTUKA rajoreHOBOJOPOJOB. OcoOble CBONCTBA

dbTopoBoIOpOIa.



7.  OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIE CBONCTBA rajJjoreHOBOJOPOIOB.
[IpoMbllUIEHHBIE M JTAOOPATOPHBIE CHOCOOBI MOJIYYEHHS] TajJOr€HOBOJIOPOJIOB,
00J1aCTH MPUMEHEHWSI, (PU3UOTOTHIECKOE ICHCTBHE.

8.  Oxcokucnorsl xyopa. CTpoeHHe MOJEKyJ, HOMeHKiIarypa. KucnotHo-
OCHOBHAsI ¥ OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS XapaKTEPUCTUKA OKCOKHUCIIOT
XJIopa.

9. OOmas xapaktepuctuka 37aeMeHToB VI rpynmbsl. OCOOEHHOCTH AIEKTPOHHOTO
CTPOCHMS, XAPAKTEPHBIE BAJECHTHOCTM W CTEIEHH OKUCJIEHUS, MPUMEPHI
oOpa3yeMbIX COEIMHEHUH. XapaKTepUCTHUKA AaTOMOB (M30TOMHBIA COCTaB,
ANEKTPOOTPUILIATENILHOCTE U JIp.),  PacOpOCTPaHEHHOCTb B MPHUPOJIE,
OHOJIOTUYECKast POJIb FJIEMEHTOB.

10. Kucnmopon. Xumudeckass CBsI3b B MOJEKYJE KHUCIOPOJA C TOYKM 3pEHUS
metoga BC. IlpomeinienHble U 1a00opaTopHble CIOCOObI MOMYUYEHUsI KUCI0pO/a,
ero (hu3nvecKue 1 XUMHYECKUE CBOMCTBA.

11. O30H, ero ¢u3NUecKue W XHUMHUYECKHE CBOMCTBA, METOAbI IOJYYEHUS,
oOpaszoBaHuE B IPUPOJIE.

12. CpaBHuTenbHasg XapakTEPUCTUKA KUCIOPOJAa U 030HA — CTPYKTYpa MOJIEKYI,
(du3NYecKue U XUMHYECKHE CBOMCTBA.

13. Bopa, cocTaB U 3J€KTPOHHOE CTPOEHHE €€ MOJIEKYJIbl. PU3NYECKUE CBOWCTBA
BOJIbl, aHOMAJINH (PU3NYECKUX CBOMCTB BOJAbI, XUMUYECKUE CBOICTBA BOABI.

14. Tlepoxcun Bomopoma. CTpoeHue MoOJEKyJbl, (pU3MUECKHE CBOMCTBA.
KHCIIOTHO-OCHOBHBIE M OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MEPOKCHUIA
BoAopoaa. Ilepokcuapl METaIOB Kak MMPOU3BOAHBIE IEPOKCUAA BOIOPOA.

15. Cepa. Cepa B mnpupome. Amiorponusi cepbl. dusznueckue CcBOWCTBA €€
BOKHEUITUX MOAU(UKAIMN. XUMUYECKHE CBOMCTBA U MPAKTHUECKOE TPUMEHEHUE
cepbl. DU3NOIOrMYECKOE JEHCTBHE CEPBI U €€ TPOU3BOIHBIX.

16. CepoBomopos, CEpOBOJOPOJHAST KUCIOTA, CYIb(UIbI, HUX TOJy4YEHHUE,
KHCJIOTHO-OCHOBHASI U OKUCJIMTEIbHO-BOCCTAHOBUTENbHAS XapAaKTEPUCTHKA.

17. Oxcun cepsl (IV), ero ¢puszndeckue U XMUMHUUECKHUE CBOMCTBA, TPOMBIIILIICHHbBIC
u nabopaTopHble crnocoObl mnoxyuyeHus. CepHUCTas KHUCIOTA, CYJIb(PUTHL, HX
XAMHUYECKUE CBOMCTRA.

18. Oxcun cepsl (VI), ero ¢puszndeckue U XMUMHUYECKHUE CBOMCTBA, MPOMBIIIUICHHBIC
1 1a00paTOpHBIE METO/IbI MTOTYUCHHUS.

19. Cepnas xkucnora, DdJIEKTPOHHOE CTpoeHHE, (U3UUYECKHE CBOWCTBA.
XUMHUYECKHE CBOWCTBA CEPHOM KUCIIOTHI. B3anmoaencTBue KOHUEHTPUPOBAHHON U
pa30aBIEHHOMN CEPHOI KUCIOTHI C METAJJIAMHU.

20. IIpowmsbinuieHHBIE W JTa0OPATOPHBIE METOMBI TMOJTYYEHHUS CEPHOM KHUCIIOTHI.
[IpumeHenne cepHOM KHUCIOTHI. PU3MOIOTHYECKOE JIEHUCTBUE CEPHOU KHUCIIOTHI,
Mepbl 0€30MacHOCTH ITpU paboTe ¢ Hel.

21. OOmasa xapakTepucTUKa 3JIeMeHTOB V rpynmbl. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHUS, XapaKTepHbIE BAJICHTHOCTH M CTENEHH OKHUCICHUS, MPUMEPDI
oOpa3yeMbIX COEIMHEHHH. XapaKTepUCTUKA aTOMOB (M30TOMHBIA COCTaB,
ANEKTPOOTPULIATENIBHOCT, U JIp.),  PACOpPOCTPAHEHHOCTb B MPHUPOJIE,
OHoJOornyecKas poJib J1€MEHTOB.



22. A3or. XuMuueckas CBsI3b B MOJIEKYJie ¢ TOUkHU 3peHuss MBC. ®@usznueckue u
XUMHUYECKHE CBOMCTBa a30Ta. lIpomblluleHHBIE W J1aOOpaTOpHBIE CIIOCOOBI
MOJTy4eHus a30Ta, chepbl IPUMEHEHUS.

23. AMMHak. DIEKTPOHHOE CTPOCHHE M T€OMETPHsSl MOJEKYJbl. [IpoMblneHHbIE
U J1abopaTopHbIC CIOCOOBI TOMydYeHUs, (PU3NYECKHEe U XHMHYECKHE CBOMCTBA
ammuaka. lIpumenenne ammuaka. POU3NOTOTUYECKOE JIEMCTBHE AMMHAKA, MEPBI
0€30MacHOCTH MPpU pabOTE C HUM.

24. Conu aMMOHUS, UX cBoMCcTBa. [IpumMeHeHune conelt aMMOHMUSI.

25. T'mapa3uH, ruapokcuiaMuH. CpaBHUTENbHAs XapaKTEPUCTUKA KHUCIOTHO-
OCHOBHBIX M  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB  BOJIOPOJHBIX
COEJIMHEHUI a30Ta. MeTo1bl OJy4YeHHUs], IPUMEHEHHE.

26. Oxcuapl a30Ta, OCOOEHHOCTH DSJIEKTPOHHOTO CTPOCHHUA, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA, 1a00paTOPHBIE U MPOMBIIIJIEHHBIE CLIOCOOBI MOTYYEHHUS.
27. Asotucras KHUCJIOTA. Crpoenne MOJIEKYJIBI. OxucnaurenpHO-
BOCCTAaHOBUTEJIbHAS XapaKTEPUCTHKA a30TUCTON KUCIOTH M1 HUTPUTOB.

28. A30THasg KHCIOTA. OJIEKTPOHHOE CTPOCHHUE W TEOMETPUS MOJIEKYJIBL.
CpoiicTBa a30THOM KHCJIOTBL. [IpomblluieHHBIE W J1a0OPATOPHBIE CIIOCOOBI
MOJTyYeHUSI.

29. B3zaummopneucTBHE a30THOM KHCIOTHI ¢ MeTaymiaMu. [IprMeHeHme a30THOU
KHUCJIOTHI. Mephl 0€30macHOCTH P padOTe C a30THOM KUCIOTOM.

30. Hurpatbl, ux XuMuU4ecKkue CBOMCTBA. A30THbIE ya00OpeHus. buonornueckas
pOJIb a30Ta.

31. ®ochop. Amnorpomnnbie Mmomauduxanuu Qocdopa, ux ¢GuzMUECKUE U
XMMHYECKHE CBOWCTBA, METOMBI MoiiydyeHus, npumeHenue. docop B mpupose,
ouosormdeckass poiib ¢gochopa. Mepsl Oe3omacHOCTH TpU padoTe ¢ OelnbIM U
KpacHbIM (ochopoMm.

32. ®ocduH, 3JIEKTPOHHOE CTpOCHHE, (PU3MYECKUE M XUMUYECKHE CBOWCTRA,
MeTO/IbI TToTydeHus. CpaBHUTENbHAS XapakTepucTuka GochrHa 1 aMMHaKa.

33. ®ocdopHoBatuctas u pocopuctas KUCIOTHI, UX cor. CTPOCHHE MOJICKYJI,
KHCJIOTHO-OCHOBHBIE W OKHCIHTEIHbHO-BOCCTAHOBHUTEIbHBIC CBOMCTBA. MeTObI
MOJTy4eHUsl, TIPUMEHEHHE.

34. Oxkcun gocdopa (V). Meta-, nupo-, oprodocdopHasi KUCITOThI, ©X CBOMCTBA.
Optodocdarel, ux npakruueckoe 3HauyeHue. ['maponus ¢gocdatoB. DochopHbie
yAOOpeHHUsI.

35. OOmast xapakTepucTHKa »3JeMeHTOB [V rpymnmbl, TJIaBHOW MOATPYIIIBL
OcoOeHHOCTH 3JIEKTPOHHOTO CTPOEHUS, XapaKTEepHbIE BAJCHTHOCTH U CTEIECHU
OKHCIICHUSI, TpPHUMEpPhl 00pa3yeMbIX COEAMHEHUN. XapaKTEpPUCTUKU AaTOMOB
(M30TOMHBIA COCTaB, INEKTPOOTPHUIATEIBHOCTh M Jp.), PACIpPOCTPAHEHHOCTH B
npupojie, Ouonoruyeckas poib JIEMEHTOB.

36. VYraepoa. AmnoTponHble MoauduKanuu yriepoja, HuX (usuyeckue u
XUMHYECKHE CBOWCTBA. ['MOpHIHOE COCTOSIHME aToMa YIJiepoja B pa3iHMYHbIX
AJTOTPOMHBIX MOAU(PUKALIMSIX.

37. Oxcuawel yriepomna (II) m (IV), crtpoenue ux mojekyia. dDuzndeckue u
XUMHUYECKHUE CBOMCTBA, MPOMBIIIJIEHHbIE U J1a0OpaTOpHbIE CHOCOOBI MOTYUYEHUS,
IPUMEHEHUE.



38. VYrombHas KHCIOTa M €€ COJIM, UX XUMHUYECKHE CBOWcTBA. OTHOLIEHUE
KapOOHAaTOB K  BOJE, THAPOJM3  KapOOHAaTOB,  TIUAPOKapOOHATBl U
THAPOKCOKapOOHaThl. 3HaUeHHE KapOOHATOB B MIPHUPOJIE U HAPOJHOM XO3AHCTBE.
39. Kpemuuii. Kpemumit B mnpupoge. CnocoObl MOJyd4eHUS KpPEMHHUS, €ro
CBOMCTBA, IPUMEHECHHUE.

40. Jluokcupa KpemMHUs, KPEMHUEBbIE KHUCJIOTHI, CHJIMKAThl — CBOMCTBA, POJib B
IPUPOAE U TEXHOJIOTHH.

41. OumnoBo, cBuHel. PU3NUECKUE U XUMUYECKUE CBOMCTBA, METO/IbI ITOTYYCHHS U
MIPUMEHEHUE TIPOCTHIX BEILIECTB.

42. KucinoTHO-OCHOBHasi U OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS XapaKTEPUCTUKA
OKCHUJIOB U TUAPOKCHIOB 0sioBa, cBuHIIA (II).

43. Coenunenus onosa, cBuHLa (IV), UX KUCIOTHO-OCHOBHAs U OKHUCIUTENIBHO-
BOCCTAHOBUTEJbHAS XaPAKTEPUCTHKA.

44. MecTo MeTauIOB B IEPUOJUYECKOM CHUCTeME 3JIeMEHTOB. CTpyKTypa
MetaioB. OOmas xapakTepucTuka (U3MYECKUX U XHMHYECKUX CBOMCTB.
OcoOeHHOCTH METAIIIIOB, 00pa3yeMBbIX S-, p- U d-3JIeMEHTaMHU.

45. IlpupongHbple COEIMHEHHS MeETaioB. BaxkHeillne MeToAbl MONTy4YEHUs
METaJUIOB U3 PYA.

46. OOmas xapakTepHCTHKA 3JeMEHTOB | rpymmbl U oOpa3yeMbIX UMH MPOCTHIX
BemecTB. CpaBHEHHE CBOMCTB 3JIEMEHTOB TJIABHOW U TOOOYHOU MOATPYMIIBL.

47. Ulenounsle mMetamibl. VX ¢usnueckue, XUMUYECKHUE CBOICTBA, MOJy4YEHHUE,
IIPUMEHEHUE.

48. Menp, cepedpo, 3010T0. VX dr3ndeckne, XUMUISCKHE CBOMCTBA, ITOJTyYeHHUE,
IIPUMEHEHUE.

49. XuMuyeckue CBOMCTBA COCIWHEHUW IIEJIOYHBIX META/UIOB: THAPUJIOB,
OKCHUJIOB, TUAPOKCHJIOB, IEPOKCUIOB, COJIEH.

50. Baxwueiiue coeauHEeHUsT MeIu, cepelpa, 30J0Ta: OKCHUJIbI, TUIAPOKCHUJIBI,
COJIH.

51. O6mas xapakrepuctuka 31emMeHToB Il rpynmnel 1 00pa3zyemMbIXx UMU MPOCTHIX
BeecTB. CpaBHEHHE CBOMCTB 3JIEMEHTOB TJIABHOW M TOOOYHOW MOATPYMIIHL.

52. IllenouHo3emenbHbIE METAIbl — CBOMCTBA, MOJIyYEeHUE, TPUMEHEHUE.

53. Baxueliue cOeqUHEHUS 1IETI0OYHO3EMENIbHBIX METAJUIOB: THAPUIBI, OKCUJIBI,
TUAPOKCHUIBI, TIEPOKCUIBI, cONi. VX CBOMCTBA, METO/IbI OJTYUYEHHUS U IPUMEHEHUE.
54. IIuMHK, ero MNpUpPOJHBIC COoeqWHEHUsA. PU3NUECKHUE, XMMHUYECKHE CBOMCTBa
LIMHKa, [T0JTy4eHue, npruMeHeHne. CruiaBbl HUHKA.

55. CoeauHeHus LMHKa, X CBOWCTBA, NOJyYEHHE NMPUMEHEHHE. bronornueckas
POJIb TPOU3BOJAHBIX [IMHKA.

56. Kanmuii, ero pusnveckrne 1 XUMHUYECKUE CBOMCTBA, TOTyYeHHE, TPUMEHEHUE.
57. CoeauHeHus KaJIMHUs, UX CBOMCTBA, METO/IbI OJYyYEHHUS, IPUMEHEHUE.

58. PtyTh, €€ ¢u3nueckue U XMMHUYECKHME CBOMCTBA, MOJy4Y€HUE, MPUMEHEHUE.
[IpaBuiia 6e30macHOCTH TIPH pabOTe C PTYTHIO U €€ COSTUHECHUSIMU.

59. Coemgunenuss prytu (II) u prymm (I), HUX KHCIOTHO-OCHOBHBIE U
OKHCIIUTENIbHO-BOCCTAHOBUTEIBbHBIE CBOKCTBA.



60. OO1as xapakTepucTUKa aTOMOB 3JIEMEHTOB I1aBHOW noarpymisl [ rpymnms.
bop. Amnorponnsie BupousMeHeHUs. DU3NUECKHE, XUMHUYECKHE CBOWCTBA
amop(droro n kpuctaummaeckoro 6opa. [Tomyuenue 6opa. bop kak MUKpOITEMEHT.
61. Coemunenust Oopa. Oxcua W TUAPOKCHJ Oopa: CTPYKTypa, CBOMWCTBA,
npumeHenue. OprobopHas kucioTa. bypa.

62. AmomuHuil. @uU3NYECKUE U XMMHUYECKHE CBOWMCTBAa MPOCTOrO0 BEIIECTBA,
noiyuyeHue. [[pumMeHeHre amoMUHUS U €T0 CILJIaBOB.

63. IlosyueHue W CBOHCTBA Ba)KHEWIIMX COCAMHCHUHN alIOMUHMSA: OKCHJA,
TUAPOKCHUIA, COJIEH; MPAKTUYECKOE PUMEHEHNE 3TUX COCAUHEHHUM.

64. Xpom. Ero mnpuponaneie coenuHeHus, (HU3MUECKUEe, XUMHUYECKHE CBOWCTBA,
MOJIyYEHHE, IPUMEHEHUE XPOMA U €TO CILJIABOB.

65. Coemunenusi xpoma (III), uX KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA.

66. Coenunenuss xpoma (VI), HX KHUCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIE CBOMCTBA. llonmxpomarel. B3auMHBIN MEpexos XpoMaToB U
JTUXPOMATOB.

67. CpaBHUTENbHAs XapaKTEPUCTHUKA COCAUHEHUM CEephl MU XpoMa B BBICIIECH
CTEIMIEHU OKHUCJICHUSI.

68. Mapranen — pu3nUecKrMe U XUMUYECKUE CBOMCTBA, MOIYUYCHUE, IPUMEHEHUE
Maprasiia 1 €ro CIjiaBoB. buosiornueckas pojib Maprasia

69. KHUCIOTHO-OCHOBHBIE M  OKHUCJIMTEIbHO-BOCCTAHOBHUTEJIBHBIE  CBOWMCTBA
coequuenuii mapranua (II), (IV).

70. KucCIOTHO-OCHOBHBIE UM  OKHCJIUTEIbHO-BOCCTAHOBHUTEJBHBIE  CBOWMCTBA
coenunennii Mapranma (VI, VII). Ponp peakmum cpeasl B OKUCIUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSAX C y4acTUEM IepmaHraHata kanus. [IpumeneHue
MepMaHraHaTa Kajusl.

71. CpaBHUTENIbHAS XapaKTEPUCTUKA KHUCIOTHO-OCHOBHBIX U OKHCIUTEIIHHO-
BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUJIOB M THAPOKCUIOB MapraHiia B 3aBUCUMOCTHU
OT €r0 CTENECHHU OKUCIICHUS.

72. XKeneso, ero ¢puznueckue U Xumuueckue cpoiicta. [Ipupoaneie coeqrHeHUsS
Kene3a. XMMHU3M TOJIyYEHHUs] 4yryHa W CTaid. Poib kene3a B TEXHOJOTHHU.
Koppo3us xenesa.

73. KobGanbt, HUKEIb, X (U3NYECKHME M XHWMHYECKHUE CBOWMCTBA, MOJy4YCHUE,
MIPUMEHEHHUE.

74. Coenunenus >xene3a (II), u xeneza (III), UX KHUCIOTHO-OCHOBHBIE H
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

75. CoenmHeHusi KoOajabTa W HUKENS — OKCHIbI, THUIPOKCHUIBI, COJH, WX
XUMHYECKHE CBOMCTBA. bmomormdeckas pojib COCIMHEHHUMN jKele3a, KoOalbTa,
HUKEJIS.



