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1. IEJM M 3AJTAYN JUCLHMUILINHBI:

Heasb: Llenp aucuuIiuiMHbl — MOKa3aTh poJib HEOPTAHMYECKOW XMMHMHM B CUCTEME HAyK, JaTh
npefcTaBiIeHne 00 OCHOBHBIX CBOWCTBAaX M METOJAaX HCCICAOBAHUS HEOPTraHMYECKHX
COEIMHEHUH, HAyYUTh UCIOJB30BaTh 0A3MC 3aKOHOB M MOHATUN OOIEN XUMHUH IJI1 YCBOCHUS U
UHTEpIpeTaluy yriIyOJeHHBIX 3HAHUN MO JPYTUM pasesiaM XUMHUH, COJCHCTBOBATh Pa3BUTHIO
Hay4YHOI'0 MUPOBO33PEHUS CTYIEHTOB.

B pesynbrare u3yueHus 1aHHOTO Kypca CTYAEHTBI JOJIKHBI IO3HAKOMHUTBCS ¢ TEOPETUUECKUMU
OCHOBaMHU 0a30BbIX pa3JelioB XHWMHUH, OCBOUTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
pa3IMYHBIX TUIIOB XMMHUYECKHX pEaKLUUi C y4yaCTMEM HEOPraHMYECKHX BELIECTB, OCHOBHbBIC
METO/Ibl ¥ IPUEMBI pa0bOThI B TAOOPATOPUSIX HEOPTAHUYECKON XUMUH.

3agaun:

1. o3HakoMuThL CTYACHTOB XHUMHYCCKOI'O (baKyJIbTeTa C TCOPECTHUYCCKUMHU OCHOBaAMU
0a30BbIX pa3/IeIOB XUMHUH, OCHOBHBIMH 3aKOHOMEPHOCTSMH IPOTEKAHHS Pa3IMYHBIX
TUIIOB XHUMHWYCCKUX peaKHI/Iﬁ C Yy4YaCTHUEM HCOPraHM4YCCKUX BCHICCTB, OCHOBHBLIMU
METO/IaMH M IPHEeMaMu paboThI B TA0OPATOPHIX HEOPTaHHYECKOW XUMUH;

2. 3aKpenuTh HEOOXOAMMBIN MOHATUHHBIN ammapar, OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH,
OIKCHIBAIOIINE PA3BUTHE MPEICTABICHUA O XUMHUYECKOW CBS3M B METAJUIaX, OCHOBaX
TCPMOANHAMHUKN W KHUHCTHUKH, 3aKOHOMCPHOCTAX IPOTCKAHUA IJICKTPOXHUMUYCCKUX
NPOIIECCOB B PAaCTBOPAx;

3. copmMupoBaTh yMEHHE MPOBOIUTH OSKCICPUMEHTAIBHBIE pabOThl IO TOTOBBIM
METOJMKAaM, BBIMIOJHATh CTAaHJAPTHBIC OIEpAIlMd Ha COBPEMEHHOM OO0OpPYIOBaHUH,
HCIIOJIb3YyCMOM B HeOpFaHH‘ICCKOﬁ XUMHHU, NPUMCHATL Ha IIPAKTHUKEC IIOJTYYCHHBIC
3HAHUS TPU aHAJIM3€ MOJYYCHHBIX JKCIEPUMEHTAIBHBIX PE3YJbTATOB U COCTABICHHH
OTYETOB B 3a/IaHHOH Qopme;

4. nmaTh TPEACTABICHUWE O POJIM M MecTe OoOmeld XUMHM W HEOPraHUYeCKOW XUMUH
MCTAJIJIOB B CUCTCMEC HAYK U B HpO(l)CCCI/IOHaJII)HOfI ACATCIIBHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

Jucuumimbaa «Mertanauueckass CBS3b. XHUMMS METAUIOB» OTHOCUTCS K 0a30BbIM
JMCIUILTHHAM 00s13atenbHoi yactu (51.0.17).

2.2. CoBpeMeHHass o0miass M HeOpraHumyeckas XHUMuUsi Oa3upyercsi Ha OCHOBHBIX
MOJIO’KEHUSAX XUMHUH, YCBOCHHBIX CTYJIE€HTAaMHU B MPOILECCE M3YUYEHMsI 3TOr0 MpeAMETa B IIKOJIE.
Kypc oOmieil u HeopraHndeckoil XMMUU UMeeT (pyHIaMEHTaIbHOE 3HAYEHHWE B CTAaHOBJIEHHUU
CHelHalicTa IMHUPOKOro Npouis, XUMHKa-HCCIeAO0BaTelsl U XUMHKa-Tpernoaasareis (By3a,
IIKOJIBI), U SIBJIIETCS IEPBBIM BY30BCKUM XUMHUECKUM KYPCOM.

2.3 TlepedeHp MNOCHEAYIOMUX YYEOHBIX IMCLUUIUIMH, AT KOTOPBIX HEOOXOAMMBI 3HAHUA,
YMEHHUS U HaBbIKU, JOpMUpPYEMBIE JaHHON yU4eOHON AMCIUITIIMHOM:

«Ananmutndeckas xumus» (51.0.18),
«Dusnyeckas xumus. XuMudeckas TepmoauHamuka» (b1.0.24),

«Duznueckas xumust. XuMudeckast KuHetrnka u katanus» (b1.0.25),
«[Iporieccrl u anmapathl. XuMudeckas TexHosorust Heptu u raza» (61.0.27),
«I'uaporeoxumus» (b1.B.07),

a TakXe JJIs BBIIOJHEHHUS KBaTU(UKALMOHHBIX paboT u (opMupoBaHus MpodecCHOHATbHBIX
KOMIIETECHIIUM.



I1l. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA JUCHUITJINHBI

[Iporiecc OCBOCHHSI  TUCHUILTAHBI

HampaBiieH Ha (GOPMUPOBAHHME KOMIIETEHIIHUM

(ameMeHTOB crenyronux kommereHuuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
Hanpasnenuto noocomosku 04.03.01 «Xumusy, npoghuns: Xumus nepmu u 2asza.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIEeTeHIU i

Komnerenuus HNuaukaropsbl Pe3yabTarsl 00yyeHus
KOMIIeTeHI M
OIIK-1 Cnocoben MK onk-12 [Ipennaraer 3HaTh. TEOPETUYECKUE OCHOBBI
aHAJIM3UPOBATh U HUHTEPIPETAIIIO o0meit XUMUU u XUMUU

UHTEPIIPETHPOBATH
Pe3yIbTaThl XUMUYECKHX
9KCIIEPUMEHTOB,
HaOJII0/IEHUI U U3MEPEHUN

pe3yIbTaTOB COOCTBEHHBIX
OKCIIEPUMEHTOB U
PacYeTHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYCCKUX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3ienoB XUMUU

HEMETAJIJIOB, CYHIECTBO peaKHI/Iﬁ u

IPOLIECCOB,  UCIONB3YeMBIX B
HEOPraHUYeCKON XUMHH;
PUHIUITBL u obnacTu
MCIIOJIb30BaHUSI OCHOBHBIX
METO/I0B XUMHUYECKOTO
VICCIIC/IOBAHMSI. Nmetpb

npeacTaBiIeHne 00 0COOEHHOCTSIX
00BEKTOB HCCIEIOBAHUS.

YMeTh: MOATOTABIUBATE OOBEKTHI
UCCIIEJIOBAHMUSI, TPOBOJUTD
SKCIIEPUMEHTAIIbHBIC
UCCJIEIOBAHMSI 110 3aJaHHON
METO/IMKE, padoTaTh Ha
anmnaparype, IpuMeHseMOil B
HEOPTaHWYECKUX UCCIICTOBAHMSIX.
Bianers: HaBbIKAMH IPUMEHEHHS
TEOPETUUECKUX OCHOB TIPH
CUHTE3€ U UCCIIEA0OBAHUHN
HEOPraHUYECKUX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMU B BOJIE
HEOPTraHUYECKUMH BEIIECTBAMU T10
TOTOBBIM METOJTUKAM.

OIIK-2 Criocoben
IPOBOJUTH C COOJIOJICHUEM
HOPM TEXHUKH
0€30IaCHOCTH XMMUYECKUN
DKCIIEPUMEHT, BKIIFOYasi
CUHTE3, aHAIIU3, U3yUYEHHUE
CTPYKTYpBI 1 CBOMCTB
BELIECTB U MaTEPHUAJIOB,
HCCIIEIOBAHKE ITPOLIECCOB C
UX y4acTUEM

MK ork-21 PaboTaer ¢
XUMHYECKUMH BEIIECTBAMHU
C COOII0/IEHNEM HOPM
TEXHHUKH 0€30IacHOCTH

WK onk-2.2 [IpoBoaut
CUHTE3 BEIIECTB U
MaTepuaioB pa3HOM
MIPUPOIBI C
HCIIOb30BAHUEM
MMEIOIINXCSI METOJTUK

3HaTh: IpaBUIIa U HOPMBI TEXHUKH
6e30macHOCTH IIpU paboTe ¢
XUMHWYECKIMH PEaKTUBAMU H
¢bu3nyeckuMu npudopamu.
YMeThb: OATrOTaBIUBATh OOBEKTHI
JUIsl CUHTE3a, TIPOBOJUTH
AKCIIEPUMEHTAIBHBII CHHTE3 110
3aJJaHHOI MeToIuKe, paboTaTh Ha
anmaparype, IpUMEeHsIeMOM B
HEOPTraHUYECKUX HUCCIICIOBAHUSIX.
Buanern: HaBBIKaAMU TPOBEICHHSI
XMUMHUYECKHUX 3KCIIEPUMEHTOB MIPU
CHHTE3€ HEOPTraHHYECKUX
00BEKTOB IO TOTOBBIM METOMKAM.

OIIK-3 Cnocoben
MPUMEHSITh PaCUeTHO-
TEOPETUYECKUE METOIBI IS
W3YYCHHSI CBOMCTB BEIIECTB

NJIKork-3.2 Ucromnp3yer
CTaHJapTHOE MPOTrPAMMHOE
o0ecrnieueHre Ipy pereHnuu
3aJ1a4 XUMHUYECKOH

3HaTh: OCHOBHBIE PECYPCHI
MOJIb30BaTENs OBITOBOTO
MIEPCOHAIBHOIO KOMIIBIOTEPA U
IIpaBWJIA [10JIb30BAHUS UMU JJIsI




Y MPOLECCOB C UX YYaCTUEM
C UCIOJIb30BAaHUEM
COBPEMEHHOM
BBIYHMCIIUTEIILHON TEXHUKHU

HaIIpaBJICHHOCTU

y4eOHBIX ¥ HAYYHBIX LIEJICH.
Ymerb: 00pabaTbIBaTh
PE3YNIBTATHI ONBITOB M PACUYETHBIX
paboT ¢ MpUMEHEHHUEM
CTaHJapTHOIO MPOTPAMMHOT0
obecrieuenus noctymHbix [1K.
Baaaern. HaBBIKaMU
MPE/ICTABIICHHS PE3yJIbTaTOB B
KOMITBIOTEPHBIX CETSAX H
nH(}OpMaAITMOHHOW HAYYHO-
o0pa3oBaTeNnbHOU Cpee.

OIIK-6 Cniocoben
NPECTABIIATh PE3yIbTATHI
CBOEM pabOThI B yCTHOM U
MUCbMEHHOM (hopMe B
COOTBETCTBUU C HOPMAMH U
NpaBUJIaMU, IIPUHSITHIMH B
poeCCUOHATHBHOM
€000I1IeCTBE

W TKorke.1 [pencrasuser
pe3yabTaThl paboThl B BUJE
OT4eTa 10 CTAHIAPTHOMN
(opMe Ha pyCCKOM SI3bIKE

WJIKomk-6.4 I'oToBUT
MPE3EHTALIMIO 110 TEME
paboThI U IPEICTABIISIET €€
Ha PYCCKOM M aHTJIMICKOM
SI3bIKax

3HaTh: IpaBUIIa COCTABIICHUS
IIPOTOKOJIOB OTYETOB XHMUYECKHUX
OTIBITOB, IPUMEHSATH OCHOBHBIC
3aKOHBI XHMHUH TIPU 00CYKICHUH
TIOJTYYECHHBIX Pe3yJIbTaTOB,
HOJITOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeTh: IIpeICTaBUTh PE3yJIbTaThl
OTIBITOB M PACYETHBIX pabOT
COTJIACHO TPEOOBaHMSIM B JaHHOM
00J1aCTH XUMUHU.

Baaners: HaBbIKaMu
NPEACTABICHUS PE3yIbTaTOB
COOCTBEHHBIX HAyUHBIX
U3bICKAHUH B KOMITBIOTEPHBIX
ceTax U nH(POpMAIMOHHOMN
Hay4YHO-00pa3oBaTeIbHOH cpesie.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh TMCHUIJIMHBI COCTABJsET 8 3a4eTHBIX euHUII, 288 yacoB, B ToM yncie 1.25 3a4eTHBIX eTUHHUIL, 45 YacoB HA 3a4éT U
JK3aMeH.

DopMa NPOMEKYTOUYHOM ATTECTANUM: 3A4EM, IKIAMEH.

4.1 Coneprxanue TMCHUILIHHBI, CTPYKTYPUPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJHMYECTBA aKAIeMHYECKUX YaCOB

Buapl yaeOHO# paOOThI, BKIIFOYAs CAMOCTOATEIBLHYIO padoTy
00y4arouxcst U TPYJOEMKOCTh
(B "acax)
DOpMBI TEKYLIETO
g KOHTPOJISI
o
= KonTaktHas pabota mpemnogaBatesns ¢ 00y4aroumMucs ts} YCIIEBAEMOCTH;
Paznen qucuuImmHbl/ TEMbI 3 s
Ne i/m S - dopma
3 S MIPOMEKYTOUHON
= aTTeCTalluu
JlabopaTopHBIE U IPAKTHYCCKHE o
= (no cemecmpam)
3aHATHUA by
Jlexuu Kep/ 5
a N3 nux KOHCYJIBTAIINH 3
Bcero uyacos MMpaKTH4ICCKas C%
MOIrOTOBKA @)
IIpoBepka oT4eTOB 1O
1 METAJUIMYECKOE COCTOSIHUE 2 7 7 1 5 TP
BEUIECTBA. METAJIJIMYECKASI CBSI3b 15 > IIPAKTHIECKUC
3aJlaHusl, CEMUHAPBI
METOJIbI HCCITEIOBAHILS] IIpoBepka oT4ETOB IO
2 B3AUMO/IEICTBUI B 2 12 7 7 1 4 JIP, npakTtnyeckue
METAJUIOXMMUYECKUX CUCTEMAX
3aJIaHus, CCMHHAPBI
[IpoBepka oTuETOB 1O
3 METAJUIOXUMUSI (KOPPO3US, KJIACTEPBI) 2 8 6 6 1 5 JIP, npakTuyeckue
3a/laHusl, CEMHHAPBI




IIEJIOYHBIE METAJIJIBI. OBIIME
OCOBEHHOCTU XMMNU HEJTOYHBIX
METAJIJIOB

IIpoBepka 0T4ETOB 11O
JIP, npakTuyeckue
3a/1aHusl, CEMHHApPBI

BEPWIJINI, MATHUIA,
LEJIOYHO3EMEJIbHBIE METAJLJIbI

[IpoBepka 0TU€TOB 1O
JIP, npakTnueckue
3a/1aHMs], CEMUHAPbI

AJIIOMUHHAN

[IpoBepka oT4ETOB 11O
JIP, npakTuyeckue
3a/1aHusl, CEMMHAPBI

TIOATrPVIIIIA IT'AJUINA

[IpakTrueckue 3ananus,
CEMUHApBI

TIOATPYIIIIA TEPMAHUS

[IpoBepka oT4ETOB 11O
JIP, mpakTrnueckue
3a/IaHMs], CEMUHApbI

TIOArPYIIIIA MEJIN

[IpoBepka 0T4ETOB 110
JIP, npakTnyeckue
3a/1aHMs], CEMUHApbI

10

TIOAI'PYIIITA INHKA

[IpoBepka oT4ETOB 11O
JIP, mpakTuyeckue
3a/IaHMs], CEMUHApbI

11

PEJIKO3EMEJIbHBIE JIEMEHTBI (CKAH/JIWM,
WUTTPUN, TAHTAH, TIAHTAHOW/IbI)

[IpoBepka oT4ETOB 11O
JIP, npakTnyeckue
3aJ1aHusl, CEMUHAPBI

12

TIOAI'PYIIITIA TUTAHA

[IpoBepka oT4ETOB 11O
JIP, npakTnyeckue
3aJ1aHusl, CEMUHAPBI

13

TIOAI'PYIIITIA BAHAIUA

[IpoBepka oT4ETOB 11O
JIP, mpaktuyeckue
3a/IaHMS], CEMUHApbI




IIpoBepka 0T4ETOB 110
14 MOJTPYTIIA XPOMA 2 3 5 5 1 2 JIP, mpakTuyeckue
3aJaHusl, CEMUHAPBI
[IpoBepka oT4eTOB 1O
15 MAPLAHELL, )KEJIE30, KOBAJIBT, HUKEJIb 2 3 10 10 1 3 JIP, npakTnueckue
3a/IaHMs], CEMUHApbI
IIpoBepka oTuera 1o
16 KOHTpOILHbII CHHTE3 2 - 15 15 1 13 | KypcoBOMYy CHHTE3Y,
3alIMTa OTYETA
17 3auér, JK3aMeH 45 3aueT, 9K3aMEH
HToro yacon 68 90 90 15 60

B paboueii npocpamme no oucyuniune npu blnoiHeHuu 1ad0pamopHsvix pabom npedycmMompend RPAKMUYecKas no020mosKa 8 8uoe 8biNoIHeHUS

OMOENbHLIX BUO08 PabOm, CBA3AHHBIX ¢ OYOYUel NPophecCUOHANIbHOU 0esIMeNTbHOCIbIO.

4.2 TInaH BHeayAUTOPHOIi CAMOCTOSITEJIbLHOM PadoThl 00y4aKOIIMXCSI 110 JUCHHIIIHHE

Cewmectp

CaMocTosTebHas pa60Ta 00 JaroImnxcs

HazBanwue pasaciia, TEMbI

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHEHUS

3arpatsl
BPEMEHU
(dac.)

One”ovnoe
CPEelCTBO

Y4eOHO-METOIUIECKOE
oOecrieyenne
CaMOCTOSITENILHOM PabOTHI




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MeTOZ[I/I‘l€CKO€

Cemectp HasBanwue paszaena, TeMbI C 3aTpatsl Ouerorinoe coccreucnne
o OKH N
p ’ Bun camocrositenbHON paboThI P BpEMEHHU CpeICTBO CaMOCTOATENBHOM PadOTHI
BBIMOJTHEHUSI
(dac.)
METAJUIMYECKOE COCTOSIHUE Heoprannueckast xumus :
BEILIECTBA. METAJIJIMYECKASI CBS3b Cremet yue6. JUTs CTYIL By308: B3 T. /
pen. YO. 1. TpeTbsikos. - M. :
(dheBpainb- AKTHBHOTO
2 [ToaroroBka k ceMuHapy 5 Axanemus. - (Bricuiee
MapT yqacTus B npodeccuoHaIbHOE
CEMHHape obpazosanue: EcTecTBeHHbIE
HaYKH).
METO/bI UCCJIEJOBAHHUSA Heoprannueckast Xumus :
B3AMMOJEUCTBUU B .
METAJUIOXUMUYECKUX CUCTEMAX CreneHnb yqe6'IOM’I CTTyH' BY30B: B;’AT‘ /
en. 0. 1. Tpetbsakos. - M. :
MapT- AKTUBHOT'O Pel A-Tp
[ToaroroBka k ceMuHapy 4 Axanemus. - (Briciiee
anpeiib ydacTusi B npodeCCHOHATIBHOE
ceMuHape o6pasosanue: EcTecTBeHHbIE
HAaYKH).
METAJJIOXUMUSA (KOPPO3UA, 3amaun u YHOpaXXHCHMS 110
KJIACTEPBD o0mieit xumuw : yued. mocodue
Crenens ; i
/ H. JI. 'munka. - U3m. crep.
aKTUBHOI'O M. : KnoPyc, 2011. - 240 c.;
ITonroroBka k CCMUHApYy. [ToaroroBka u (I)CB - y4dacTus B Heoprannueckas xumus :
HaIlMcaHue OTUYETOB pajb, 5 CEMHHape. yueb. 1 cTya. By3oB: B3 1./
alpeian TpoBepka pex. 10. JI. Tperbsikos. - M. :
OTHYEeTa 110 Axanemus. - (Beicuee
npohecCHOHATBHOE
pabore. YO pod
obpazoBanue: EcrecTBeHHBIE
HayKH).
LIEJIOYHBIE METAJUIbL. OBLIWE TeleHn MeTomiuecKie VKA3aHns
OCOBEHHOCTHU XUMMH IIEJIOYHBIX Crene CTONMHCCKHC ykasa
METAJIJIOB AKTHUBHOI'O K IIPaKTUKYMY
qacTus B «MeTtannuueckas CBS3b.
HOI[FOTOBK& K CCMHUHaApYy. HOI[FOTOBKa (I)CB aTb 3 (}.‘/]CMI/IHa e X © ce CBiA3
¥ HamMCaHUe OTYETOB p HpOBepIIZa. VMU METAIITIOB»
OT4ETAa 110

pabore. YO




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MeTOZ[I/I‘leCKO€

Cemectp Ha3Banue pa3znena, TeMbl C 3atpatst | Onuenounoe obecnesere
3 OKH o
P ’ Bun camocrosaTenbHoOM paboTh ancf)nnenm BpPEMEHH CpPEICTBO CaMOCTOATENBHOH paboThI
(dac.)
BEPUJITMI, MATHUY, MeTOMTICCKIe VKA3AHIS
I[EJIOYHO3EMEJTbHBIE METAJITBI CTOANYCCKUC yKa3a
, ITpoBepk K MPaKTUKYM
[ToaroroBka v HaMUCaHUE OTYETOB MapT 3 poBcpka P yMy
OTYeTa 10 «Merammyeckas CBA3b.
pabore. YO XUMUS METAJIOBY
AJIOMUHUIA. [ToaroToBka v HalMCaHUE OTYETOB Meronnueckue ykasaHus
TIOATPYIINA TAJITNS A A y
6 ITpoBepka K IIPAKTUKYMY
oT4eTa 1o «Metanmudeckas CBsI3b.
pabote. YO XUMUS METAIIOBY»
TOATPYIIA FEPMAHIA Meroanueckue ykazaHus
IIpoBepka
, K MIPaKTUKYMY
[ToaroroBka v HaMMCaHUE OTYETOB 3 oT4eTa 1o
paGote. YO «Merammnyeckas CBA3b.
' XHUMHS METAIIOB)»
HOATPYIIIA MEJIA [TonroToBka u HarMcaHue OTYETOB 1 Meroanyeckue ykasaHus
OBEpKa
POBep K MPAKTUKYMY
amnpeb 3 oT4eTa o
pabore. YO «Merannuyeckas CBS3b.
' XuUMUST METAIIOBY»
TOATPVITIIA THHKA IpoBepka MeTtoauyeckue yka3zaHus
. TUeTAa II K IIPAKTUKYM
[ToaroroBka v HamUCaHWE OTYETOB anpesb 3 oTHeTa 110 P yMYy
adore. YO «MeTammyeckas CBA3b.
p
XHUMHST METAIOB)»
PE/IKO3EMEJILHBIE SJIEMEHTBI Heoprammieckas xumus :
(CKAHJIWIA, UTTPUH, JIAHTAH, 46, 115 cTviL. Bv3oE: B 3 1. /
JIAHTAHOW/IbI) Crernelb yaeo. It YA. By30B: .
[ToaroroBka Kk ceMUHapy MO TeMe pen. 10. JI. TpeTbskos. - M. :
3 MapT- AKTUBHOTO
«PEJIKO3EMEJTbHBIE DJIEMEHTBI (CKAHHH, 3 Axanemust. - (Bbicuee
- arpeib y4acTus B
HUTTPHUH, IAHTAH, JIAHTAHOMB])» npodeccHoHanbHoe
CceMuHape ob6pazoanue: EcTecTBeHHBIE

HaYKH).




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MeTOZ[I/I‘leCKO€

Cemectp Hassanue paznena, TeMBI C 3atpatsl Ouenovnoe obecnesere
3 OKH o
p ’ Bun camocrositensHOM paboTh P BpPEMCHH CPEICTBO CaMOCTOSITETBHOM PabOTEI
BBIIIOJITHCHUA
(dac.)
IIONI'PYIIIA THTAHA [ToaroroBka u HanrcaHue OTYETOB I[TpoBepka Meroauyeckue ykazaHus
anpers 2 oT4YeTa 10 K IIPaKTHKYMY
pabote. YO «Merammyeckas CBA3b.
XUMUSI METAJIOBY
TMOATPYIIIA BAHAZIA IpoBepka Meroanueckue ykazaHus
. oT4yeTa 110 K IIPaKTUKyM
[ToaroroBka v HanMCaHUE OTUYETOB arpenn 2 P e
pabore. YO «Merammyeckast CBA3b.
XUMUSI METAIUIOBY
O PYIIIIA XPOMA ITpoBepka Meroanueckue ykazaHus
. TUYeTa 11 K IIPaKTUKYM
[ToaroroBka u HaNMCaHUE OTYETOB arpenb 2 oTHeTa 110 P yMy
pabote. YO «Merammnyeckas CBA3b.
XUMUsI METAJIOBY
MAPTAHELL, KEJIE30, KOBAJIBT,
HUKETD IpoBepka Meroanueckue ykazaHus
. o oT4yeTa 110 K IIPaKTUKyM
[ToaroroBka v HanMCaHUE OTUYETOB arpesnb-Man 3 P yMy
pabore. YO «Merammyeckast CBA3b.
XUMUS METAJIOBY
HpOBepKa HeOpFaHI/I‘IQCKa}I XUMHUA y‘l€6.
KOHmpo.lleblﬁ CUHmes3 OT4YeTa TI0 JUIA CTY . BY30B!: B3T./ pen. IO.
J1. Tperbsixos. - M. : Akanemus. -
KYpCOBOM
ITonroroBka K NpPOBEACHUIO CHUHTE3A, yP y (Bricwee npodecconanbHoe
. o CHUHTE3Y. obpazoBanue: EcrecTBeHHBIE
HAIMCaHUe OTYETA, IIOATrOTOBKA Mai 13 Sammra HayK).
IpE3CHTAlNHN MeTtonuyeckue yKasaHus K
KypcoBoro MpakTUKYyMy «MeTtauimdeckast
CHHTC3a CBA3b. XHMHS METAILIOB»
OO01ast TpyJ0EMKOCTh CAaMOCTOSATEILHON paOOTHI 1O JUCIHUIUIMHE (Yac) 60




CamocrosiTenpHas pabota 00yJaomuxcs V4eOHO-MeTOJuIecKoe

Cemectp HazBanue pa3aena, TeMbI C 3arpater Onerounoe obecrerertie
3 OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeacTBO CaMOCTOATENBHOH paboThI
BBITTOJTHCHU
(dac.)
BrogkeT BpeMeHH caMOCTOSITe/IbHON padoThl, MPe1yCMOTPEHHBbIH Y4eOHbIM MJIAHOM 60
JUIsl JAHHON IMCHUIIJIMHBI (Yac)

KonrtaktHas paboTa rnpu MpoBeACHNUHN YUeOHBIX 3aHATHH 110 TUCIUIUIMHE BKIIOYAET B ceO5:

3aHATHUA JICKIMOHHOI'O TUIIA, J'Ia60paTOpHBIC pa6OTBI, CCMUHAPCKHUC 3aHATUA U T'PYIIIIOBBIC KOHCYJIbTALIUHA, UHAUBUYAJIbHYO pa60Ty

00yYaromuxcs ¢ MPenoaBaTeIeM.




4.3 ConeprxaHue y4eOHOI0 MaTepuasa
ConeprxaHue pa3aejioB U TeM TUCHUTLINHBI

1.1. METAJUVIMYECKOE COCTOSHUME BEIIECTBA. METAJUVIMYECKAS CBA3b

DONEeKTpOXUMHYECKHE  CBOWCTBa  pacTBOPOB.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOWCTBA M PEAKIMU. DICKTPOAHBIEC MTOTCHIUANIBI. Psii HaNpsDKEHU M ero TepMOJMHAMUYECKOE
obocHoBanue. YpaBHeHue Hepucra. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE — [OTEHIIUATIBL.
[ToHsiTHE O TaNbBAHUYECKOM 3JI€MEHTE. XUMHUECKUE UCTOYHUKH ToKa. [Tporiecchl anekTponmsa.

[TonoxkeHre 3IEMEHTOB C METAJUIMYECKUMU CBOMCTBAMHU B MEPUOAMYECKON CHCTEME.
OOme CBOWCTBA METAUIOB M HMX OOBACHEHHS C IIOMOIIBIO TEOPUU IIIEKTPOHHOTO Tasa
(kaccu4eckoil M KBaHTOBO-MexaHWueckod mo Depmu-/lupaky). [lpuHmmMm mioTHeHmen
YIaKOBKH aTOMOB B KpHCTaIHMueckoi pemeTke. llomumopdusm (ammoTponusi) MeTaioB.
OO0mue cBeneHuss O MNOAMMOPGU3ME M AIOTPONMU HEOPraHWYeckux coefauHeHuil. Tpu
OCHOBHBIX THIA KPUCTALUTMYECKUX PEIIETOK METaIOB. Moieib, 0OBACHSIONIAs BOSHUKHOBEHHE
METAJIMYECKONH CBA3M (Ha mpuMepax MoJeKyd OeH3ona, Kpucramiax rpaduta, JNTHUS,
Ooepwus). IlpencraBineHne O 30HHOM TEOpPUM KPHUCTALUIOB (CYIIHOCTH Teopembl bioxa,
npeiacTaBieHue o 30Hax bpumosHa, K-BekTop, BasieHTHas, 3alpelleHHash 30HBI, 30HA
npoBoauMocTH). O011ee 3HaYeHNE 30HHOM TEOPUM ISl XUMHUU TBEPJIOTO COCTOSIHMSI BEILECTBA.
[TpoBOAHMKH, TTONYIPOBOJHUKHU, TUAIEKTPUKU. [lonymeTaniasl U cOBpeMEHHOE MpeACcTaBlIeHUE
00 ux mpupoae (30HHOE CTPOEHHE KPUCTAUIOB IMOJIYMETAJJIOB). 3HAYCHHUE MOJyMETAILIOB B
pPa3BUTUU XUMHH U PU3UKH TBEPAOTro Tena. TaMMOBCKOE COCTOSTHUE 3JIEKTPOHA Ha MMOBEPXHOCTHU
TBEPJOTO TeNa. PEKOHCTPYKIIHSI TOBEPXHOCTH.

1.2. METOJIbI UCCJIEJIOBAHUS B3AUMOJIEUCTBUN B METAJUIOXUMUYECKHUX
CUCTEMAX

CraBel METaNIOB U MeTONbI MX u3ydeHus. [IpaBwiio ¢a3. ®aza. Kommnonent. Yucio
crereHeil cBoOozbl. Ilpumepsl npumeneHus mnpaBwia (a3, DPUIMKO-XUMHUYECKUH aHaIM3.
[Tpunuuns! HenpepriBHOCTH U cooTBeTcTBUS (10 H.C.KypHakoBy). Kpusbie oxnaxxnenus. Turbl
auarpaMMm  TuaBkocTH. CucteMbl He oOpasyrolle XHMHYECKHX COeAMHEHMH (¢ mpocToi
OBTEKTUKOM, TBEPABIE pACTBOPbl C HEOIPAHMYEHHOW W  OTPAaHWYEHHOW  B3aMMHOU
pacTBOPUMOCTBIO, JMAarpaMMbl IMepuTeKTHdeckoro Tuma). Cucrembl ¢ 00pa3oBaHHEM
XUMHYECKHX coeAuHEeHUH. VHTepmeramnueckue coeauHeHus. JlambTOHUIB U OepTOITUABI
(coenunenus KypnakoBa, a3br JlaBeca, (a3bl BHeIpeHUs, dJIEKTPOHHbIE coequHeHus HOM-
Pozepn).

1.3. METAJUIOXUMU A

Krnaccudukanus 31eMeHTOB-METAUIOB C TOYKU 3PEHHS] MUX METAJUIMUYECKOIO CTPOEHHMS.
[TepexonHble 37eMeHTHl (OnpeaeeHne, 0COOEHHOCTH CBOMCTB). Psij HampspkeHud MeTayuioB U
ero  TepMoAMHaMuyeckoe  obocHoBanue. Koppo3us — MmeTaisioB  (XuUMHuecKas U
AIIEKTPOXUMHUYECKAs), BUABI AIEKTPOXUMUYECKON Koppo3uu. CrocoObl 3alMThl METaIOB OT
KOppo3uH. J(MaroHanbHOE CXOACTBO 3JeMeHTOB. I'eoxummnueckue "3Be3nbl" A.E.Depcmana.
CoenvHEHNs NEPEXOIHBIX JJEMEHTOB CO CBS3bIO METaI-MeTayll (KjIacTepbl). Meramibl Kak
OCHOBa MHIYCTPUHU. 3HAUEHHE METAJUIOB B HAPOJHOM XO35HCTBE U 00OPOHBI CTpaHbl. MeTasuibl
YKU3HU.

1.4. INEJIOYHBIE METAJUIBI. OBIIIME OCOBEHHOCTHN XUMMNHN HIEJIOUHbIX
METAJIJIOB



@opMBI HaxOXK/eHUs B Ipupoae. MuHepanbsl. MeTopl MOTyYeHHs MPOCTHIX BEIIECTB, UX
cBoiicTtBa. Kucnopoanesie coenuHEeHHs (OKCHUIIbI, TEPOKCUIbI, HAAMEPOKCHUJIBI, O30HUJIBI).
3aBUCUMOCTh YCTOMYMBOCTH OTHEIBHBIX KHCIOPOAHBIX COEAMHEHUH OT pa3MepoOB HMOHOB
MeTaioB. O0s1acTh TEPMOAMHAMUYECKON YCTOWYMBOCTH COEIMHEHUH 1IET0YHBIX METAJLIOB.

JIUTUI. OcoGeHHOCTH CTPOSHHS ATOMA 1 HOHA JIUTHS U CBA3AaHHBIE C THM aHOMAIIbHbIC
CBOWCTBAa COCIMHEHUW JIUTHUS: TEPMHUYECKass HECTOMKOCTb €ro COJIEH, aHOMaJbHas
pactBopuMocTh (xsopun, docdat). Bzaumoaeiicteue ¢ azorom. ['mapua nutusi. CKIOHHOCTH
cojedl swmtuad K ruapatanuu. Jlutuii-kommuekcooOpasoBarenb. CXOACTBO  HEKOTOPBIX
COEIMHEHUH JINTUSI U MATHUS.

HATPUI. CymHOCTh METOJIOB TIOJyUEHUs eKOro HaTpa. Kpucramnoruapatsl cynbdara
u KapOoHaTa HaTpus, TeKToruaparsl. Hurpar natpus. ["anorenuast HaTpus. ['napun Hatpus.

KAJIMA. CrocoGsl momyueHust emkoro Kanus. Kammiimas cenutpa. Kanmiinbie
ynoopenus. HaTpuii u Kanuii - MeTasuibl )KU3HH.

PYBUJIMA u [E3WUM. Py6unmii u uesuii - pefkue menounbie MeTamisl. [IpuMeHeHue.
HoBsle o0acTu puMeHEHUS MIEJIOYHBIX METAJJIOB U UX COSAMHEHUN.

1.5. BEPWJIJINI. MATHUM. IIEJIOYHO3EMEJILHBIE METAJIJIBI

OO61mmas xapakTepucTUKa CBOMCTB 11eMEeHTOB. MuHepasbl, 00J1aCTH TePMOAMHAMUYECKOM
YCTOMYHUBOCTU COCAMHEHUN OCPUILIHS, MAarHUS U IEI0YHO3EMEbHBIX 3JIEMEHTOB (METAILJIOB).

BEPUJIJIMI. Meramtndeckuii OepuiuIMii U ero cBoiicTBa. ['mapokcua OepusuIHs, COJIH
Ooepwnnst u OepuiuiaTel. KOMIUIEKCHBIE COEAMHEHUS OepUIUTUs, OCOOCHHOCTH HMX CTPOCHHSL.
OnekTpoHoaepUuIUTHBIE MONEKYIbL. [IpuMenenue 6epuus.

MATHUI. CpoiictBa MeTamuingeckoro Maraus. CruiaBsl Maruus, ux 3Hayenue. Oxkcua u
ruapokcua Maraus. @ocdar marnus. ['uaponnus pacTBOPUMBIX cosieid Maruus. Marue3uanbHbIl
ueMeHT. [IpuMeHenne Maraus u ero COeIMHEHU M.

HIEJIOYHO3EMEJIBHBIE METAJIJIBI. CBoiicTBa MeTaJUIMYECKOTO Kajabliksa. OKCUI U
TUAPOKCHU Kaldblus, TUAPUI U HUTpUI Kanblus. ConepikaHue cojied KalblUs B PEYHOM U
Mopckoil Bome. JKecTkocTh BOABI (BpeMEHHas W TIOCTOSIHHAs), TPaayChl IKECTKOCTH.
CoBpeMeHHbIE METOABl OUYMCTKUA BOJABI (MOHHBIA 0OMeH). ManopacTBOpHUMbBIE CONMU KalbIIHs -
KapOoHat, okcanar, cyiabdar. ['urnc, ero cBoiictsa. [IponsBoacTBo nmementa. OCHOBHbBIE YEPTHI
XUMHUHM CTpoHIMs, Oapus u paaus. CBoilcTBa MeTaylioB W UX coeAuHeHuid. [IpumeHeHue
CTPOHIIMS, Oapusi, paius U UX COCTUHEHUN.

1.6. AJJIOMUHUM Munepansl amoMuHus: GOkcHTHI, Hedemum u ap. CyIHOCTH
OpoIecCOB  MepepaboTKu OOKCUTa Ha OKCHJA  AIIOMMHHUS, HPUHIMIIBI  [POU3BOJCTBA
MeTtaymueckoro amoMuHus. CrutaBel  amtomMuHus.  Kopyna. HckyccTBeHHble  pyOMHBI.
AmomuHatel. Amomorepmusd. Oxcup amromunust. Conn alfOMMHMS, UX TUAponn3. ['mapokeun
amoMuHus. CTpoeHne rupokcuioB. [lonuMepusanus 3a c4eT IpoLecCcoB OISALMHA U OKCOJISLHH.
KomnnekcHsie coequHenust amoMuHus. Kpuomurt. KBacupl. be3BonHble M ruapaTnpoBaHHbIE
raJloreHuIpl amroMuHus. ['uapuy anmoMunns, amoMoruapua auTtus. CyocoeTuHeHUs alTFOMUHHS.
Peakuuu nucnponoplUMOHUPOBAaHKS W KOHIIpONOpLHOHMpoBaHus. [lonmydeHne cBepxX4yMCcTOro
ATIOMHUHUS U3 CyOCOETMHEHHH.

1.7. TIOAT'PYIIITIA TAJUJIUA

OO0mass xapakTepuUCTUKa DIEMEHTOB MOATpyNmbl. VICTOpUS OTKpBITUS Taimus (dKa-
aTIOMUHMS), Tpenckazanue cBoicTB ramwms Jl.M.MenneneepiM. Ilepuogmveckuii 3akoH
A N.MeneneeBa - OCHOBa JaJbHEWILETO pa3BUTUsS HEOPraHUYECKOM xuMmuu. HaxoxaeHue
TaJUTNS, WHAWUS ¥ Taus B ipupojie. CylHOCTh MPOIECCOB BBIACICHUS TAJUTNS, HHANUS U TaJUTAS
n3 pyna. CymHOCTh METOJOB TMOJYYEHUsT MeTauioB. BoccTaHOBIEHHE Travs rauiaMon
AJTIOMUHUS B IIEJIOYHBIX pacTBOpax. ['ayuinii, UHIUN U TAJUTMA - PACCEIHHBIE 3JIEMEHTHI.



Merammueckuii rajulnid, ero Gu3ndecKkue U XUMUUYECKHe CBoMcTBa. [Ipupoaa HU3KOH
TEMIEPATyphl IUIABJICHUS U BBHICOKON TemrepaTypsl kumneHus rajums. Coenunenus ramms (+3)
u raumsa (+1). Oxcuael rammus. 'mapokcun ramwmus (+3). Conau raums U WX THAPOIH3.
lMamarer.

Meramnuueckuii uHami. [Ilpumenenue cmiaBoB wuHAug. CoelWHEHUsS UHAWS B
pa3IMuHbIX cTeneHsx okucieHus. I'mapoxenn unaus (+3). Conu unaus (+3), UX TUAPOIIN3.

Merammueckuii Tajamii. Coenuaenus tamuus (+1) u (+3), 0COOEHHOCTH UX CBOWMCTB.
OCOOEHHOCTH XMMHHU TaJUIHsL. Y CTOWYMBAsA CTENeHb okucieHus. llpeacraBienus o0 MHEPTHOM
nape BaJICHTHBIX 3JEKTPOHOB U MpPHpoAa 3TOro siBieHus. [IpuMmeHeHue coeaMHEHUN rajus,
WHVS ¥ TAJUTUSL B TIOMYTIPOBOTHUKOBOM TEXHUKE U IPYTUX 00JIACTIX.

1.8. IIOAT'PYIIIIA TEPMAHUA

OOmas xapakTepucTUKa 3JIeMEHTOB noArpymmsl. Haxoxnenue B mpupoae. Ilomyuenue
MPOCTHIX BelIeCTB. VICTOpUsE OTKPBITHS repMaHus (3Ka-CULIAITUSA).

CgoiictBa repmanusi. CoenuHeHusi repmanus (+4). Jlmokcua repmaHus, TepMaHATHI.
Terpaxmopun repmanus. I'mapunel. CoenuHeHus repmanus (+2). I'epmaHuil kKak BaKHbBIN
MOJTyPOBOIHUKOBBIN MaTepHal.

CeolicTBa 0-, B- ¥ Y-0J0Ba. 0-0I0BO - "OecmieneBoil" momynpoBogHuK. [Ipupona
"kpuka" onoBa. Coeaunenus oinosa (+2). BoccTtaHoBHUTENnbHBIE CBOWCTBA COEAMHEHMI OJIOBA
(+2). Coenunenust onoBa (+4). Oxcun onoBa. OJNOBSIHHBIE KUCIOTHI, UX cTpoeHue. CTaHHATHI,
TUOCTAaHHATHI, CyNb(huabl onoBa (+4). XmaopHoe 0s0Bo. KoMIiekcHbie coequHeHus oiosa (+4).
[Ipumenenue onoa u ero coeauHenuii. CiuiaBbl 0JI0Ba.

CgoiictBa Metaymmndeckoro c¢BuHHa. CoemuHenus cBuHNA (+2). OKCUA U THAPOKCHI
ceunna. Coenunenusi cBuHna (+4).Ilmombarel, ux crpoenune. KomriekcHbie cOeaMHEHUS
ceuHua (+4). IlpuHuounel mnepepaOOTKH CEPHUCTBIX CBHUHIIOBBIX pyna. [Ipumenenue
METaJUIMYECKOT0 CBUHIIA U €ro coennHeHuil. CriiaBel CBUHIIA.

1.9. TIOAr'PYIIIIA MEAN

OO11ast XapaKTEepUCTHKA 3JIEMEHTOB MOJIIPYTIIIHI.

[Mpuponnspie coenuueHust Meau. CyInHOCTh TPOIIECCOB HM3BJICYCHHS MEIH W3 PYA H
noiaydyenue Meau. CBolcTBa MeTauinyeckoil menu, ee cruiaBel. Coeaunenus menu (+1), (+2).
Comu meamn (+2), CTpoeHHE KPUCTAUIOTHAPATOB C HEYETHBIM KOJUYECTBOM MOJIEKYJ BOJBI.
KommnekcHble coennnenus. [IpakTnyeckoe UCIOIb30BaHUE MEJIU U €€ COSTNHEHHH.

OcCHOBHI TIOJTyYEHUSI U CBOMCTBA MeTayummueckoro cepedpa. CrutaBel cepebpa. IIporece
cepebpenus. Ilonstue o mpouecce dotorpapupoBanus. CBoiicTBa BakKHEHIINX COETUHEHUIN
cepebpa. KommiekcHbie coeqnHeHue cepedpa, MX CBOMCTBA, CTPOCHUE U UCTIOIH30BaHUE.

CamopoHOe 30J10T0, 30JI0TOCOAEpKaIMe Py Abl. [[pUHIMITBI H3BIIEUEHUS 30]10TA U3 PYA.
CBoiicTBa MeTaUIMYECKOTO 30J10Ta. [Iporiecc pacTBOPEHUST METANTMIECKOTO 30J10Ta B paCTBOPAX
UAHUCTBIX cojed. [IpuumHa W3MEHEeHMsS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO COCTOSHHS
cucremsr Au’, Au*! mpu o6pasoBaHmMM pacTBOpEMOro KomriekcHoro axmona [Au(CN).].
Boiienenue 30710Ta M3 LIMAHUCTBIX PAacTBOPOB METOJOM ILieMeHTauuu. OKCHIbI ¥ THIPATHI
30JI0Ta. 30JIOTOXJIOPHCTOBOJOPOAHAs KuciaoTa. Ayparbl. Conu M KOMIUIEKCHBIE COCIMHEHUS
3on0Ta. Ilpumenenune 3omo0ta u ero coequHenuil. CycanpHoe 3050T0. [ToHATHE O MPOOGHpPHOM
aHam3e.

1.10. ITIOATPVYIIIIA IIMHKA

OO11ast XapaKTEepUCTHKA 3JIEMEHTOB MOJIPYTIIbI ITHKA.

Haxoxnenve mmHka B mpupoje. CyIIHOCTh NMPOLIECCOB HU3BJICUEHMS LIMHKA U3 PY/I.
CBolicTBa METAJUIMUECKOIO IMHKA, cIiaBbl UHKA. Okcng M ruapokcun nuHka. CocrosiHue
MOHOB IIMHKAa B BOJHBIX pPacTBOpax M HEBOAHBIX aMMHUA4HbIX pacTBopax. Coiu 1UHKa U
uHKaThl. [{uHK Kak kommiekcoobpa3oBarens. [IpuMeHeHne IMHKa U ero COeAMHEHU.



[IpuponHble coequHEHUs KAAMMA, H3BJICUYEHHUE KaIMHS M3 OTXOJOB IHUHKOBOTO
npousBojcTBa. Kangmuii u ero cruiaBsl. Okcu v ruipokcu kaamus. Conu kaamusi. Baxxuenmue
KOMIUIEKCHbIE coeiuHeHUs. CBsA3b MeTaI-MeTalul B coeAuHeHuax kaamus (+1). Ilpumenenue
METAJIIIMYECKOI0 KaIMUs U €r0 COEAUHEHUH.

Haxoxnenve pryru B nipupoje. [lonyuenue prytu. CBoHCTBa METaIMYECKOU PTYTH.
Amanbramel. [IpyunHa HU3KOW XUMUYECKOW aKTUBHOCTU PTyTU. OCOOCHHOCTH KOH(PUTYpALUU
(n-1)d*°ns?. Ponp MHEPTHOI Taphl BaJIEHTHBIX S-31eKTPOHOB. COCMTMHEHHS PTYTH (+2), OKCHJI
prytu. Cynema. KunoBaps. KommiiekcHble coenunenus prytd. [IpousBoanbie prytu (+1), ux
CcTpoeHHe U cBoiicTBa. CBsA3b MeTaI-MeTaul B coenuHeHusix prytu (+1). JlokazarenbcTBa
cyuiectBoBaHHMs 3Toi cBsi3u. Kamomens. OcoOble CBOHCTBA MOHOKPUCTAJUIOB KaJIOMEIH.
[IpruMmeHeHue pTyTy U €€ COCTMHEHUH.

1.11. PEAKO3EMEJIbHBIE DJIEMEHTBI

OO01ass XapakTepUCTUKAa CBOMCTB 3JIEMEHTOB MOJAIPYIIbl CKaHAWS (CKAHAWN, UTTPHIA,
JAHTAH, JAHTAHOW/AbI, AKTHHMI). MuHepangbl peIKO3eMENIbHBIX JJIEMEHTOB. MeTo/ibl
MOJIyYEHHUsI METAJIJIOB U UX CBOMCTBA.

Ocobennoctn xumuu ckaHaus. CoelMHEHMs CKaHIUS, UTTPHs, JIaHTaHa, AKTUHUSL.
OcHOBHBIE YEPTHl XMMHUH aKTUHHUSL.
CrpoeHue 37IeKTPOHHBIX 000JI04EK aTOMOB JIAHTAaHOUA0B. DU3HUECKUEe U XUMUYECKHE CBOMCTBA
naHTaHouA0B. COeIMHEHMs] JIAHTAHOUJOB B aHOMAJIBHBIX CTENEHSIX OKUCIEHHS. MOHOTOHHOE
WU3MEHEHHE CBOMCTB M BHYTPEHHSSA NEPUOIUYHOCTH CBOWMCTB IPOCTBIX BEIIECTB U XMMHUYECKHUX
COoeIMHEHUN B ceMmeiicTBe JaHTaHOMAOB. OKCUIBL, TUAPOKCHIBl U cosd. KommiiekcHble
COEIMHEHUS, IBOMHBIE COJU. BiusHue TaHTaHOMIHOTO CXKaTHsl HAa yCTOMYUBOCTh KOMITJIEKCHBIX
coenquHeHuil. Pasgenenue cmecell peNKO3EMENBHBIX JJIEMEHTOB METOAOM (PaKIMOHHOIO
ocaxenus. [IpencraBienre o MeToax HOHHOOOMEHHOM COPOLUH U JKUIKOCTHON 3KCTPAKIUH.
XpomoTtorpaguyeckoe pasaeieHue cMeceld JiaHTaHouJoB. Mcmonbp3oBaHWE COETUHEHUN
PENKO3EMEIBHBIX 2JIEMEHTOB B HOBOM TEXHUKE.

1.12. TIOATPYIIIIA TUTAHA

OO0mas XxapakTepuCcTUKa 3JIEMEHTOB MOATPYIIIbI TUTAHA.
Haxoxnenune turana B mnpupozae. CyIIHOCTb MOJYYEHUsS THUTaHAa U3 MHUHEPAIBHOIO CHIPHS.
Meramndeckuii TUTaH, CBOMCTBa, mpuMeHeHne. CruiaBbel TuTaHa. POPMBI HAXOXKJEHUSI TUTaHA
(+4) B BomHbIX pacTBopax. ['maponus ramoreHuaoB THUTaHa. TutaHatel. [ MApOTU3 TUTAHATOB.
[Ipouecchl crapeHust coenuHeHud TuTaHa. [Ipouecchl oAU W OKCOMSAUMH. ['MAPOKCUIBI U
OCHOBHBIE CONM TUTaHa. KoMIUIEKCHbIE coequHEHMs TuTaHa. JMOKCHUA TUTaHa U €ro
npuMmeHenre. CoelMHEeHUs! TUTaHA B HUBIIUX CTENEHSIX OKUCIeHUs. MOHOOKCHI TUTaHa.

MuHepanbHOe Chlpbe HMPKOHUSI W radguus. I[lpuHIMOBI TOMyYEHHS METAJUIOB.
CgoiicTBa noHoB 1upkoHUs (+4) u radpuus (+4) B BOAHBIX pacTBopax. ['MapoKCHabl TUPKOHUS
(a-, B- u y-). CoBpeMeHHbIE METOMBI pa3/elicHUus] LUPKOHHUS U TapHUS. (TOPUUPKOHATHI U
dropraduarel. [IpumeHeHne coeTMHEHUIN TUPKOHUSI, TaQHUS U UX COCTMHEHUI.

XapakTepucTHKa XUMHYECKUX CBOHMCTB 1040 (pe3epdopaus). CymHOCTH METO/OB
CUHTe3a U UJIeHTUUKaUU pe3epdopaus.

1.13. IIOATPVYIIIIA BAHAIMA

OO01m1ast XapakTEepUCTHKA 3JIEMEHTOB MOJIPYIIITbI BaHAIUS.

Haxoxnenve Banaaus B npupoze. CriocoObl U3BJIEUEHUS BaHAAU U3 PYA U MOITYYESHUS
MeTaJIIIM4ecKoro BaHaaus. CBOMCTBa MeTAJUIMUECKOTO BaHaausl. COeJMHEHNs] BaHAIUs B Pa3HBIX
creneHsx okucieHus. CocTosHue HOHOB BaHaAMs (+5) B KHUCIBIX M HIETOYHBIX BOJHBIX
pactBopax. IIpumenenue BaHaus, CIIJIaBbl BaHAIUS.

MuHuepansl HMOOMS W TaHTada. [IpuHOMNBI TOJNy4eHHS W CBOMCTBA METAJUIOB.
CocrosiHre nOHOB HHOOUA (+5) U TaHTana (+5) B KUCIBIX M IIEJIOYHBIX pacTBopax. OKCHUIbI U
TUPOKCHUIBI, COJIM, KOMIUIEKCHbIE coeiuHeHusa. HuobaTsl M TaHTanatel. MeToabl pa3aeneHus




HUOOMS U TaHTana. [[puMeHeHne HUOOUS, TaHTalla U UX coeanHEeHU. Nb3SN cBepXIpoBoasiee
MeTammdeckoe coeauHeHne. CyIIHOCTh W 3HAUEHUE SIBJICHUS CBEPXIIPOBOIUMOCTH IS
pPa3BUTHS HOBEUILICH TEXHUKH.

1.14. TIOATPYIIIIA XPOMA

OOm1ast xapakTepUCTHKA IEMEHTOB HOATPYIIIBI XpOMa.

MunepanbHoe cbipbe Xpoma. [IpuHIUMNB TepepaloTKH XPOMHUCTOTO KEJIE3HSKA.
CaoiictBa Metaimmyeckoro xpoma. CraBel xpoma. Baxkneimme coeauHeHust xpoma (+3).
KommuiekcHbie coequHenust xpoma (+3), aMMuakathl, KBacubl. XpoMUThl. COeIMHEHHS] XpoMma
(+6), ux cBoiicTsa.

Munepansl moJaubaeHa U BoJbdpama. MeToapl MoiaydyeHUs METauIoB. XUMHUYECKUE
coenHeHusT MonuOaeHa M Boibppama. OKCHABI M TaJOTeHHIBl MOIMOAEeHAa U Bosb(pama.
MommbaeHnoBbie U BoiabhpaMoBbie KUCIOThL. CocTtossHre MonuOaeHa (+6) u Boibppama (+6) B
BOJHBIX pacTBopax. M3omomucoenuuenus. ['erepononucoenunenus. Kapounel. CoenuHeHus
MonubaeHa U Boib(pamMa B HU3KHX CTENEHAX OKucieHus. BonbdpamoBbsie OpOH3BI
MonmmbnenoBast 1 BosbppaMoBasi cuHb. [IpuMeHnenue MonmOacHa U Boidbppama. MonmubaeH u
BOJIb()paM Kak OCHOBA MPOU3BOJICTBA KAPOMPOUHBIX U TBEP/IBIX CIJIABOB.

CoenMHEHNs 2JIEMEHTOB CO CBS3bI0 METAJUI-METAILI (KIaCTEPHBIE COCTUHEHMS).

1.15. MAPI'AHELL, XXEJIE30, KOBAJIbT, HUKEJIb
OOmas xapakrtepuctuka 3yeMeHToB. [lpupoansle coenuHeHus. IlpuHIUNBL MONy4YEeHUS
MeTaloB. OKCHIbIL, TUAPOKCUIBI, TAJIOTEHUIBI U APYTHE COCIUHEHUS.

1.16. BAKJIIOYEHHUE
[IpoGnemMbl U MEpPCHEeKTUBBI PA3BUTHUSI HEOPraHWYECKOW XMMUU. 3aadll CHHTE3a HOBBIX

HEOPraHUYECKUX COEJIMHEHUN C 3a/JlaHHbIMM CBOMCTBaMH (IIOJYNPOBOJHUKH, TYIOIJIAaBKUE U
CBEPXIIPOBOJSAIINE CIJIaBbl, KiacTepbl U T.1.). PU3MKO-XUMHUYECKHE METOAbl HCCIEIOBAaHUS
HEOopraHuyeckux coequHeHuil. I[IpoOrema moOdy4yeHUs BELIECTB CBEPXBHICOKONW YHCTOTHI.
Merannoopranudeckass U OuoHeopranuyeckas XuMmus. [lepcreKTHUBBI HCIOJIB30BaHUSI BCEX

HN3BCCTHBIX 3JICMCHTOB B HAYKEC U TCXHHKE.

43.1 Ilepeyennb ceMMHAPCKHUX 3aHATHI M 1a00paTOPHBIX padoT
Ne | Nepasnenaum | HaumeHoBaHuEe ceMHUHApOB U TpynoeMKocTb Onenou- | ®opmupye
n/m TEMBI n1abopaTopHbIX paboT (vacel) HbIE -MbI€
JUCLUTUTMHBI Bcero | IlpakTuu |cpencTBa| KOMIETEH-
4acoB eckast 102078
MOJITOTO
BKa
1 METAJUINY | Cemunap «Memannuueckoe 4 Veraoe | OIK-6.1
ECKOE COCMOSIHUE el ecmeay cobecen
COCTOSHU OBaHUE
E
BELIECTBA.
METAJUJINY
ECKAA




CBA3b

2 METO/bI Cemunap «Cnnaswi» Vernoe | OIK-6.1
NCCJIEAOB cobecen
AHUWA OBaHUE
B3AUMOJE
ICTBUI1 B
METAJIJIOX
HUMUHWYECKHA
X
CUCTEMAX
3 METAJIJIOX | 1. Koppo3us, Bo3HUKaOLAs Otuéter | OIIK-6.1
MU MPU KOHTAKTE JIBYX METAJJIOB OLK.3.2
(KOPPO3MS, | 2. AKTHBaTOpBI KOPPO3UU OIK-1 2
KIJIACTEPBI) | 3. 3amura oT KOppo3uu OIIK-6.1
4 LIEJIOYHBIE | 1. CpoiicTBa METAIIIMIECKOrO Ortuéter | OIIK-6.1
METAJIJIBI. | HaTpus
OBIIUE 2. onyuenue u CBOI\/'ICTBaV 835?3
KHCJIOPOJHBIX COCTMHECHUIH :
8$§EEHHO gla;pnﬂ v OIlK-6.1
. I'ugposaus coeit MenT0YHbIX
XUMHUN MCT&J?JE)OB -
IIEJIOYHbI
X
METAJIJIOB
5 BEPHJ’U’H/HZ, 1. ITomyuyenue u cBoOcTBa Ortuéter | OIIK-6.1
MATHUMN, THAPOKCUIOB OEPUILIUS 1
OIIK-3,2
ILIEJIOYHO3 | Maraus OIK-1.2
EMEJIBHBIE | 2- OcHoBHbIC KapOoOHaThI OHK-6.1
METAJUTBI OepHILTUS U MarHUs :
3. I'mapoKcuabl U CONIU KaNbLUs,
CTpOHIHSI U Oapus
6 AJIIOMUHU | 1. CBolicTBa METAIIIMYECKOTO OTyétel | OTK-6.1
"1 ATFOMHHHUS
2. Iony4eHue u CBOKCTBA OIIK-3,2
TUJIPOKCH]IA ATFOMHHUS OIlK-1.2
3. M'maponu3 coequHeHNH OLIK-6.1
ATFOMHUHHS
7 IMOATI'PVYIIIT | Cemunap «Cpasnumenvras VetHoe | OTK-6.1
ATAJUIAA | xapakmepucmuxa S- u - cobeceno
MEManioe Bamme
8 IMOAI'PYIIIT | 1. Ilomyuenue onosa OTyéter | OTK-6.1
A 2. CoenuHenus onosa (+2) u
TEPMAHMS | (+4) 82&?3
3. Coenuuenus cBuHIA (+2) 1 L
(+ 4) OIIK-6.1
4. CBolCTBa CBUHIIOBOTO CYpUKa
°) ITOAI'PYIIII | 1.Ilomydenue u cBoiicTBa MeqH OtuéTe | OIK-6.1
A MEJI 2. Coeannenns meau (+1) u (+2)
3. Iomy4enue okcu0B cepedpa OIIK-3,2
D o
4. I'anorenuas! cepedpa :
10 | OOAT'PVYIIIT | 1. mapoxcuasl u cynb(uisl OtuéTer | OIK-6.1
A ]_[[/IHKA LIMHKA U KagMHUA
2. 'uaponus coneil HUHKa OIlK-3,2
OIIK-1.2

3. CoenuHEHUS PTYTH

OIIK-6.1




11 | PEAKO3EME | Cemunap «Cpasnumenvhas 4 'VeTHOE OIIK-6.1
JILHBIE xapakmepucmuxa 0-memannosy cobeceno
OJIEMEHTBI BaHHC
(CKAHAWU,

UTTPUUN,
JIJAHTAH,
JJAHTAHOU
[AbI)

12 | IIOAT'PYIII | 1. Coenunenus tutana (+4) u 5 5 OTtyétel | OIK-6.1
A TUTAHA | (+3)

2. [lepokcuHbIE COSAMHEHIS OIIK-3,2
TUTaHa OlIK-1.2
OIIK-6.1

13 | [IOAT'PVYIIIT | 1. Coennnenus Bananus (+5) u 5 5 Otuétpr | OIK-6.1

A BAHAJIUS | HU3WKX CTENECHEH OKUCIECHUS
2. [lepokcumubie COeAMHEHUS OIIK-3,2
BAHATHS OIIK-1.2
OIIK-6.1

14 | IIOAI'PVYIII | 1. Coenunenus xpoma (+3) n 5 5 Otyéter | OIK-6.1
A XPOMA (+6)

2. Cynappuabl ¥ THOCOIH OIIK-3,2

MounOieHa U Bob(pama OlIK-1.2
OIIK-6.1

3. I[TepokcuaHbBIE COCTUHEHUS

MonnOieHa U Bob(pama

4 . KoMIIIIeKCHBIC COCTMHCHHS

MO0 IeHa

15 | MAPT'AHELI, | 1. Coenunenus mapranua (+2)- 12 12 OtuéTer | OIK-6.1
JKEJIE30, (+5)

KOBAJIBT, 2. CBoiicTBa MAaHTaHATOB U OIIK-3,2
HUKEJb IIEpMAaHTaHATOB 81%126135
3. 'mapoxkcuael xenesa, e
kobOanbTa 1 HUKens (+2) u (+3)
4. Conu xene3a, koOaubTa 1
HHUKEJIS

4.3.2. IlepevyeHb TeM (BONPOCOB), BHLIHOCUMBIX HA CAMOCTOSITEJIbHOE H3y4YeHH e
(camocTosiTeIbHASI padoTa CTY/IEHTOB)

Ne Tema 3anaHue ®opmupyemas NaK

No KOMTICTEHITHS

n/n

1 METAJUIECKOE [ToaroroBka k cemunapy | OIIK-1 OIlK-1,2

COCTOSIHUE BEIIECTBA.
METAJIJIMYECKASI CBSI3b
2 METOJb! ITonroroska k cemunapy | OIIK-1 OIIK-1,2
WCCJIEIOBAHUS
B3AMMOJIEMCTBUIA B
METAJUIOXUMHUYECKHUX
CHUCTEMAX
3 METAJUIOXUMIS ITonroroska K | OIIK-1 OIIK-1,2
(KOPPO3MSI, KITACTEPB) | cemuHapy. IloarortoBka | OIIK-3, OITK-6 OIIK-3.2
M HalMcaHHe OTYETOB OIIK-6.1
4 IToaroroska K | OIIK-1 OIlIK-1,2
EJIOYHBIE METAJIJIBL.
ngLHI/IE ocosEHHOCTH | cemuHapy. IloarotoBka | OIIK-3, OITK-6 OIIK-3.2
XUMUH LEJIOUHBIX




METAJIIOB W HAIMMUCAHUE OTYETOB OIIK-6.1
5 BEPYJUIHEL MATHHIL ITonroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
L[EJIOYHO3EMEJIbHBIE HaIMCcaHue OTYETOB OIlK-6.1
METAJUTBI
6 J T p— IToaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HalMCaHue OTYETOB OIIK-6.1
7 HOArPYIINIA FAJLIHS IloaroroBka ) u | OIIK-3, OIIK-6 OIIK-3,2
HalMCcaHue OTYETOB OIIK-6.1
8 HOArPYIITIA FEPMAHIS IMoaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HalMCaHue OTYETOB OIIK-6.1
9 HOArPYIIIA MEH IMoaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HalMCcaHue OTYETOB OIIK-6.1
10 HOAMPYIIIA LHKA IloaroroBka ) u | OIIK-3, OIIK-6 OIIK-3,2
HalMCaHUue OTYETOB OIIK-6.1
11 PEAKOSEMETBHBIE [ToaroroBka k cemunapy | OIIK-1 OIIK-1,2
DJIEMEHTBI (CKAHJIMIA,
WUTTPUIA, JIAHTAH,
JIAHTAHOW/IbI)
12 HOArPYIITIA THTAHA IToaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HaUCcaHue OTYETOB OIIK-6.1
13 HOJAFPYIINIA BAHAIA IloaroroBka ) u | OIIK-3, OIIK-6 OIIK-3,2
HaIUcaHue OTYETOB OIIK-6.1
14 HOAIPYTIIIA XPOMA IToaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HaUcaHue OTYETOB OIIK-6.1
15 MAPFAHELL KEJIE3O. IloaroroBka ) u | OIIK-3, OIIK-6 OIIK-3,2
KOBAJIbT, HUKEJIb HaIIMCAaHUE OTYETOB OIIK-6.1
16 IToaroroska K | OIIK-2, OIIK-6 OIIK-2,2
Konmponvnuiit MPOBEACHUIO  CHUHTE3a, OIIK-6.4
cunmes HamnvcaHue OTU€TA,
MMOArOTOBKA
TIpe3eHTAINH
4.4 MeToau4yecKue YKa3aHuUsi MO0 OPraHU3alUH CAMOCTOSITEIbHOW  PaGoThl
CTY/IEeHTOB
CamMocTosiTelTbHas paboTa CTYJIEHTOB, CBSI3aHHAas C IIOJATOTOBKOW OTYETOB TIO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpEeIUICHHEM TEOPEeTHYECKOro MaTepuaja B BUIE

PeICHMA 3a4a4 U IOATOTOBKU K CEMHUHAapaM, MMpoOBOANUTCA BO BHECAYJUTOPHOEC BpCMH.

N

Cmpykmypa omuema no n1abopamophoi pabome:

[{enb paboTHLI.

TCOpeTI/IquKaﬂ 4acCTb.
Brmonnenue PAaCUCTHBIX, Tpa(bI/I‘-ICCKI/IX 1 KOHTPOJIbHBIX 3aJIaHHM B COOTBETCTBHUHU C

METOJMYECKUMH YKa3aHUSIMHU K Kax 01 padore.

BriBOJ1 (Ha OCHOBE TTOJTYYEHHBIX PE3YIHTATOB).

MCTOHI/IquKI/Ie PEKOMCHAAIMNU 110 BBIIIOJIHCHUIO U 06pa60T1<e SKCIICPUMCHTAJIbHBIX

JAHHBIX TI0 KaXJI0W mabopaTOpHOW paboTe OMHCAaHBI B METOJMYECKHX PEKOMEHIAIHUSX,

MOJTOTOBJICHHBIX MpenoaaBatensimu kadenpel: baxxenos b.H., lumosa JI.M., Kamesckuii A.B.,




CadponoB A.IO., CranemakoBa B.A., SIckko T.H. Merammmueckas cBsi3b. XUMHS METAIJIOB -
N3zn-so UT'Y, Upkytck, 2019.

[TpumepsI pereHurst THTIOBBIX 3a/1a4 MPEACTABICHBI B PEKOMEHTYEMbIX YICOHBIX MTOCOOMSIX
U 33/IaYHHUKAX 10 O0IIei 1 HeOPraHMYECKOW XUMUU:
3amaun U ynpaxHeHus 1Mo oomiel xumui : yae6. mocodbue / H. JI. [u np.]. - CII6. [u np.] :
Xumus, 1986. - 272 ¢. uznanue ABaalaTh YeTBEPTOE U BCE MOCICIYIONINE U3TaHUS.

4.5. TIIpumepHasi TeMaTHKA KYPCOBBIX CHHTE30B (1pu HaiuyulL)

1. ITonnyuenue xpoma
2. llonyuenue xjopxpomara Kaaus

3. Ilony4eHnue XpoMOKaJIHEBBIX KBACLIOB

4. IlonmyyeHne aIFOMOKAIMEBBIX KBACIIOB

5. Ilomy4yenue mapranua

6. [lonyuenue conu Mopa

7. [lonyuenue rexcanuTpuTo(+3)ko0aapTaTa Kamus
8. Ilomyuenue xnopuia rekcaaMMUHHUKENA (+2)
9. Ilonmyuenue cynbdaTa TeTpaaMMuHMETH (+2)
10. TTonyuyenwue anerata menu (+2)

11. [TomyueHnune ocHOBHOTO KapOoHaTa Meau (+2)
12. Tlonnyyenue xmopuaa meau (+1)

13. Tlony4yenue xmopuaa meau (+2)

14. Tlonyuyenue Hukens (+3)

15. IlonyyeHue NErKonIaBKUX CTEKOI

16. [Tomyuenue nepokcuna d6apus
17. Ilony4enue rexkcaxiopoctaHHara(+4) aMMOHUs
18. ITomyyenue BaHagus

19. ITonyuyenue xenesa.



V. VUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JTACIUATLTAHBI (MOY.JIST)

a) OCHOBHasl JIUTepaTypa

1. Heopranunueckas xumus [Tekct] : yue6. mis ctyn. By3oB: B 3 1./ pen. FO. 1. Tperbskos. - M.
: Akanemusl. - 24 cM. - (Briciiee npodeccuonansHoe oOpazoBaHue: EcTecTBEHHBIC HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoanbix anemenToB, Ku.1 / A. A. Jlpo3aos [u ap.]. - 2007. - 349 c. :
ui. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoaHsix anemenToB, Ku.2 / A. A. [lpo3nos [u ap.]. - 2007. - 400 c. : wi.
- buGmmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmdeckas Xumus. XuMus 3J1eMeHTOB : yaeOHuk: B 2 1./ 1O. JI. TperbsikoB [u ap.] ;
MockoBckuii Toc. yH-T uM. M. B. JloMmoHOCOBA. - 2-¢ u31., mepepad. u joi. - M. : M3g-so MI'Y :
Axkanemknwra, 2007 - . - 22 cwm. - (Knaccuueckuit yauBepcuteTckuil yueOnuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007. - 537 c. : un. - bubnuorp.: c. 24. - Ilpeam. ykas.: c. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

T.2.-2007. - 670 c. : un. - [Ipeam. ykas.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumus snemenTos: nep. ¢ aurd. : B 2 1./ H. H. I'punBya, A. OpHmio. -
M. : bunowm. Jlabopatopus 3uanwuii, 2008. - 27 cMm. - (Jlyummii 3apy0OexHbiii yueOHuK). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : . - bubauorp. B kouIe rias. - [lep. uza. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2. -2008. - 670 c. : uin. - bubnuorp. B koHue rnas. - [IpeaM. ykas.: c. 620-662. - Ilep.
u3g. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuueckas XuMus. XUMHUS SJIE€MEHTOB [ DNIEeKTPOHHBIN pecypc] : yuel. A CTy. By30B,
00y4. o Harp. 510500 "Xumus" u cuer. 011000 "Xumus" : B 2 1./ FO. JI. TpeTssikoB u ap. - 2-¢
u3., nepepad. u goi. - OBK. - M. : Uzn-Bo MI'Y : Akanemknura, 2007. - Pexxum noctymna:
DNEKTPOHHBIA YUTATBHBIHA 3ai1 "bubmuorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.2.- M. : Uzn-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

5. Toy6, M. MexaHu3Mbl HEOpraHMYECKHX peakuuil [DnexTponHslii pecypc] / M. Toy0, Jx
bepmxecc. - Mocksa : bunowm. JIaboparopus 3nanuii, 2012. - 678 c. - Pexxum noctyma: 95C
"UznarensctBo "Jlanp". - Heorpanuu. noctymn. - ISBN 978-5-9963-0975-7.

0) 10MOJIHUTEJIbHAS JIUTEPpATypa

1. 'nunka, Huxonait JleonunoBuy. 3aiaun u yrnpaxHeHus no odment xumun [Tekcr] : yue6.
nocooue / H. JI. munka. - U3n. crep. - M. : KaoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

I'munka, Hukonaii Jleonuaosuy. 3agauu u ynpaxkHeHus no ooduieit xumuu [Teker] : yueO.



nocobue / H. JI. I'nunka. - W3 crep. - M. : KnoPyce, 2012. - 240 ¢. : 21 ¢m. - ISBN 978-5-406-
02098-2.

I'manka, Hukonait Jleomnnosny. 3anaun u YIpa)HEHns 1o obwmei xumun [Texcer] : yue6.
nocobue / H. JI. Tmunka. - Usn. crep. - M. ; KmnoPyc, 2014. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Banum Branumuposwy. OceoBb! obmielt u ¢pusuyeckoii xumun [Texer] : yueb.
nocobue a4 cryn. By30s / B, B. Epémun, A. 5. Bopuesckuit. - Jlonronpy e : Unremiexr,
2012. - 847 c. : mm. ; 24 om. - [Tpem. ykas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6masn xumus [Teker] : yue6. nocobme / H. JT. ['mumka, - H3]L., cTep. - M. : KnoPyc, 2012, -
746 c. : un. ; 21 eM. - Bubmaorp.: ¢. 725-726. - Ipenn. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.

Inunxa, Hukonait Jleonumorud. OB61as xumus [Teket] : yue6. mocobue / H. JI. I'nuuxa. - usn.,
crep. - M. : KHoPyc, 2013. - 746 ¢. : un. ; 21 oM. - Bubmmorp.: ¢. 725-726. - [Ipeam. yka3.: c.
727-746. - ISBN 978-5-406-02934-3.

4. O6mas xumus [Teket] : yue6. nocobue / UpkyTckuii roc. yr-1, Xum. ¢ak ; cocr. JI. M.
Jumosa ; pen.: A. I. [Tpoiinakos, A. ®. Jlernukoza. - Wpxyrek : M3n-o UT'Y, 2014. - 117 ¢. ;

20 cm. - ISBN 978-5-9624-1078-4. e /%%h{
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B) CIIHCOK aBTOPCKHX METOIHYECKHX pa3paborok:

6 SHOC HI'Y pasmewjensr memoduueckue yrasanus x aabopamoprviv pabomam:

1. Baxenos b.H., Jlumosa JI.M., Kamresckuii A.B.. Cadponos A1O., Cranemaxosa B.A.,
Acsxo T.H. Metannuueckas cBa3b. Xumus metanios - U3i-so UT'Y, Upxyrck, 2019.

A) 0a3sl TAHHBIX, HH(POPMATIHOHHO-CLIPABOYHBIC H IIOUCKOBhIC CHCTEMbI

L.www.elar.usu.r/.../1569/1/1333921 _exam.pdl

2. http:www.ksu.ru/chmkw/docs/knd_06.rtf

3. www.xenoid.ru/.../chem_books_download.php

4, http:/www.ftchemistry.dsmu‘edu.ua/ncorg_him/ lek 14.html
5. http:www. Ftchemistry.dsmu.edu.ua.html

6. http:/www.edu.ru./db/portal/spe/archive htm

7. http:www .krugosvet.ru/.../Himiya neorganicheskaya.html
8. http:www.edu.ru/window/library

9. hitp:www.novedu.ru

10. http:www.newlibrary/ru/.../neorganicheskaya _himiya

VL.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHOHANJIMHBI
6.1. Yuebno-naGoparoproe o6opyaosanue:

[Momemennss  ps TIpOBCACHWS  JE€KUMOHABIX W N1aboOpaTOpHBIX  3aHITHIA,
YKOMIUIEKTOBAHHEIE HEOOXOOHMBIM 060pyIOBaHHEM, npuboprolf 6azofl W peakTWBamm, a
HUMEHHO.

* AYNMTODHH, OCHAIICHHBIE MYIBTUMEIMNHHBIMM CPCACTBAMH, /LIS  TIPOBEAEHHS
AyNUTOPHEIX W NPaKTHYECKHX 3amstuit (ayi. 402, 426, 303); ayn. 5, 402, 426 oBopymoBaHbl



myabTEMeauHBIME TipoekTopamu (InNFocus IN 105 (3D Ready)), HacTCHHBIMH BKpaHaMH,
HoyTtOykamu Samsung NP 300T5A-AOFRU,

- nmaboparopHble TpakTUKymbl (aya. 329, 333), ocHamieHHbIE CJCAYIOIUM
000pyI0BaHUEM:

No Haumenosanue KonnuectBo
n/m
1. | HaGop peakTHBOB aJis MPOBEACHUS TPOOUPOUHBIX
HKCIIEPUMEHTOB
2. | lltatuBbl ¢ HAOOPOM MPOOUPOK
3. | Hentpudyru 2
4. | Mukpockon 1
5. | Boasarle 6anu 2
6. | TexHuuecKue BECHI 10
7. | AHaTUTHUYECKHE BECHI 6
8. | [Iumetku
9. | bropetku
10. | CrakansI 1151 HATPEBAHUS
11. | Hunuaapsl
12. | MepHbie k01051
13. | MydenbHble ieun 2
14. | CymmnibHble mKadbl 2
15. | Monomepsl 2
16. | KongykTometp 1
17.| YcranoBka [Jist IpOBEAEHUS JIEKTPOIN3a 1
18. | YcraHoBKa 115 TTOTYyYEHUS] METAJUTMUYECKOTO 0JI0Ba 1
19. | ®oroanexrpokongopumerpsl KOK 2
20. | CnupToBKH
21. | [IpoOupkoaepxarenu
22. | lllTaTuBbl TA0OpATOPHBIE
23. | Hacocsl BojiocTpyiiHbIC
24. | Kon6s! bynsena u Boponku broxuepa
25. | unbTpsl OyMakHbIE
26. | ®ubTPHI CTEKIISTHHBIC




27. | KanopumeTtpsl

28. | 'azomeTpbl

29. | TepmomeTpsl

30. | dapdopoBbie TUTIIH

31. | Anmapatel Kurma 8

6.2. IlporpammHoe obecnieyeHue:

6.3. TexHuueckue u JJICKTPOHHBIC CPpEACTBA:

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

B mponecce m3yueHus IUCHMIUIMHBL «MeTaamnueckas CBsi3b. XHMHS METaIOB)
HCIIOJIB3YIOTCA KaK TpaaAWULOUOHHBIC, TaK W HWHHOBAIIMOHHBIC TCXHOJIOTHH, AKTUBHBIC H
MHTEPAKTUBHBIE METOABI U (OPMBI OOYUEHHS: TEXHOJOTUS OOBSICHUTEIHEHO-MILTIOCTPATHBHBIX
00CYX/IeHUi ¢ »SJIeMEeHTaMH NPOOJEMHOTO M3JI0KEHHUS, TEXHOJIOTUS MPO(hecCHOHAIBHO-
OPHEHTHPOBAHHOTO OOYYEHUs, JIEKLIUH, KOHTPOJbHbIE M J1a0OpaTOpHbIE PaOOTHI, CEMUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTyalllii, pELIEHUWE CUTyallMOHHBIX 3a/ay, pelleHue
TEeMaTHYECKUX XUMUYECKUX 3a71a4.

Axmugnsie popmuvl 00yuenus. Ha mabopaTOpHBIX 3aHATHAX, KOTOPBIE COCTABIISAIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOW pabOThI, KaXIbI CTYICHT BBIMOJHSACT JIA0OPAaTOPHYIO pPadoTy
WHAUBUAYyAIbHO. Takoil BWJ OpraHu3alud OOYYCHHS CIIOCOOCTBYET MPHOOPETECHUIO HABHIKOB
CaMOCTOSITENILHOTO BEJICHUS SKCIIEPUMEHTAIBHBIX PabOT, MPAKTUYECKUX HABBIKOB OOpAICHUS U
paboThl ¢ pa3NTUYHBIMU XUMHYECKHMMM BEIIECTBAMU U JIaDOpaTOpPHBIM 00OpYIOBaHHEM,
U3MEpPUTENIbHON  ammapaTypoil, OpraHu3alid METOAMKH  OKCIEePUMEHTaJIbHBIX  padoT,
COCTAaBJICHUSI TPOTOKOJIOB OTYETOB XUMHUYECKUX OKCIIEPUMEHTOB, a TaKXKE MPAKTHYECKOIO
MOATBEPKICHUS TEOPETUUECKUX TOJIOKEHUN 00IIeld M HEOPraHUYECKON XMMHUHU O CBOMCTBax U
MOBE/IEHNN HeopraHnyeckux BemecTB. [loAroToBka OT4ETOB MO KaXKJ0W 1abopaTopHOMl padboTe
dbopMHUpyeT yYMEHHE TPOBOJIUTH TEPBUYHBIA aHAIU3 pE3yJbTAaTOB C Yy4YE€TOM 3aKOHOB M
3aKOHOMEPHOCTEH, (POPMYIUPYyEMBIX B paMKax OOIIEeH 1 HEOpraHUIECKON XUMUH, MTPEACTABIISITh
pe3yNbTaThl OMBITOB M PACUETHBIX padOT, TpaMOTHO ()OPMYIIUPOBATH BHIBOJIBI.

3aKkperyieHue TEOPETHUECKUX TMOJIOKEHUH o0meld XuMUU (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEH) MPOBOAWTCS B BUIE MHTEPAKTUBHOTO OOYYEHHS] — JAUCKYCCHOHHBIX
CEMHMHAPOB U PELICHUs PACUETHBIX 3a/1a4.

HanMeHoBaHMe TeM 3aHATHI ¢ HCI0JIb30BAHMEM MHTEPAKTHBHBIX (pOPM 00yUeHUs:

®opma / Mertonbt Kon-Bo
No Tema 3anarus Bup 3anstus
WHTEPAKTUBHOTO OOYYCHHS 4acoB
1 Teopuu memannuuecko | nabopatopHbie/ | I'pymmoBas auckyccus / 4
ces3u MPAKTUYECKUE | CEMHUHAp
DnekmpoxumusecKkue
2 c80UCMEa pacmeopos. naboparopubie/ | ['pymmoBas muckyccus / 4
Kopposzus MPaKTUYECKHE | CEMHUHAp




naboparoprbie/ | ['pynmosas auckyccus /
Memannoxumus. OcHogol IPAKTUIECKUE CEMHUHap
Qusuxo-
3 XUMUYECKO20 4
ananusa
naboparopubie/ | 'pynmosas auckyccus /
Cpasnumenvhas MIPAKTUYECKUE CeMHUHap
4 Xapakmepucmux 4
a Sp mMemainnos u
d snemenmos
5 Tlanmanoudst nadoparopubie/ | 'pynnosas auckyccus / 4
MIPAKTUICCKHE CeMUHAp
Hroro yacos 20

VIII.OHEHOYHBIE MATEPHUAJIBI JJIS1I TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIIMA

OueHouHbie MaTepuaibl (OM):

OI_IGHOLIHBIG MaTepHraJibl TCEKYLIETO KOHTPOJIA (l)OpMI/Ip}IIOTCSI B COOTBCTCTBHUHU C

[Tonoxenuem o OambHO-periTuHroBoi cucreme ®I'bOY BO «UT'Y». Haznauenue o1eHOYHBIX
CPEICTB TEKYIIEro KOHTPOJIIA - BBIABUTH Y 00ydaronmxcs chOpMUPOBAHHOCTh KOMIIETEHIIMH:

MaTepI/IaJIbI AJIA MPOBEACHUSA TEKYHIEro H MPOMEKYTOYHOTI'0 KOHTPOJISA 3HAHMH

CTYdEHTOB:
Ne Bun xonTposns KonTtponupyembie TeMbl Komnerenmuu,
(paznensr) KOMITOHEHTHI
KOTOPBIX
KOHTPOJIHPYIOTCS

1 Brimonnenue nabopatopusix | Kopposus. OIIK-1, OIIK-2,

pa6ot. Otuer mo JIP. dnexmpoxumuueckue c80UCmMea OITK-3, OITK-6
pacmeopos

2 | Yyactue B JUCKYCCHUSX Ha Teopuu memannuueckoti céazu | OIIK-1
CEeMHHAPCKOM 3aHITHH

3 VYyacTue B AUCKyCCHUSIX HA OIIK-1
CGMI/IHapCKOM 3aHITUU Memaﬂﬂoxwmm, ¢M3MKO-

XUMUYEeCKUll ananu3

4 | BeimonHeHHeE 1a00paTOPHBIX OIIK-1, OIIK-2,
pabor. Otuer no JIP. Xumuueckue ceoticmea S- u Sp OIIK-3, OIIK-6
VYdacTre B AMCKYCCHSX Ha MEMATLIOR
CEeMHHAPCKOM 3aHITHH

5 | BommonHeHue nabopaTopHBIX OIIK-1, OIIK-2,
pa6ot. Otuer mo JIP. Xumuueckue ceoticmea - OIIK-3, OITK-6
VYdacTre B AMCKYyCCHSX Ha 91eMEHMO8
CEeMHHAPCKOM 3aHITHH

6 | BoimoiHeHue KypcoBoro OIIK-2, OIIK-6

cunrte3a. [logroroska
MPE3CHTALMH. 3anuTa
KYpPCOBOTO CHHTE3a

Kypcosoui cunmes




BOIIPOCHI IJIs1 COBECEJJOBAHMUSA

Cemunap 1

Memannuueckoe cocmosinue seuecmea
OTanunTeNbHBIE CBOMCTBA METAJJIOB.
Mogenb KpUCTAJNIMYECKON PEIIETKHU.
Moenp MIOTHEUIINX YITAKOBOK.
Tumbl KPUCTALTUYECKUX CTPYKTYP METAJIOB.
XuMudeckas CBI3b B MeTaJljIax.
Knaccuueckas Teopus «3JI€KTPOHHOIO ras3a.
Kunernueckast Teopus u1eaabHOTO Tasa.
KBaHTOBO-MeXaHUYECKask TEOPUS «IJIEKTPOHHOIO razay.
30HHas TEOpUsl.
e [IpumeHeHHE METO/Ia MOJIEKYJISIPHBIX OpOuTaNie st 00BSICHEHUS MPUPOIbI

MeTaJIJIMYECKOH CBsA3M Ha npumepe metauioB | u |l rpynn nepuoanyeckoil cucremsl
3JIEMEHTOB.

Cemunap 2

Cnaasol
e [IpaBuno a3. ®a3a, KOMIIOHEHT, CTETICHb CBOOO/IBI.
e Jluarpammsl coctosinus. [Ipumeps! npumenenus npasuia ¢as. CymHOCTh IPUHIUIIOB
HETPEPBIBHOCTH U COOTBETCTBHUSI.
e Kpussle oxnaxaeHus. [IpuHnmn nocrpoeHus.
e Jluarpammsbl cocTaB-cBOMCTBO. [Ipocrelimme TUIIbI AMarpaMm:
°  C MPOCTOW ABTEKTHKOM;
o o0Opa3oBaHHe TBEPABIX PACTBOPOB C HEOTPAHHMUEHHOU PACTBOPHUMOCTHIO
KOMIIOHEHTOB;
o o0Opa3oBaHHE TBEPABIX PACTBOPOB C OTPAaHUYEHHOI paCTBOPUMOCTHIO KOMIIOHEHTOB;
o 00pa3oBaHUE XMMHYECKUX COCIMHEHUH.

Cemunap 3

CpasHumenvHas Xxapakmepucmuka S- u P-memaiios
e  @dusnueckue CBOMCTBA: TEMIEPATYPHI IJIABJICHUS U KUTIEHUS, TUIOTHOCTD, DJIEKTPOIHBIHI
MOTEHIM A, MTOJ0KEHNE METAJUIOB B PSAy CTAHIAPTHBIX 3JEKTPOIHBIX MOTEHIIUATIOB.
e XUMHYECKHE CBOWCTBA: OTHOLIEHUE K KMCJIOTaM U 1IeJI0YaM, KUCIOPOIHbIE COETUHEHUS
(oKCHABI, TEPOKCUABI, CYyOOKCHIBI), KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U
TUAPOKCHUIOB, THAPOJIN3 COJIEH, OKUCIUTENBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA.

Cemunap 4

Cpasnumenvras xapakmepucmura d-wemannos
e dusnueckue CBOMCTBA: TEMIEPATYPHI IJIABJICHUS U KUTIECHUS, TUIOTHOCT, dJIEKTPOTHBIC
MOTEHIUANBI, TOJIOKEHHUE B PSIY CTAHAAPTHBIX 3JIEKTPOAHBIX TOTEHIMAJIOB;
e (CreneHu OKHUCIIECHHUS,
e 3aBUCUMOCTb XapaKTepa OKCUJIOB U THAPOKCHUIOB METAIIOB OT MOJIOKEHUS 2JIEMEHTA B
MEPUOIUYECKON CHUCTEME U OT CTETICHH OKHCIICHHS DJIEMEHTA;



e  @DopMbI HAXOXKACHUS B PACTBOPAX B 3aBUCUMOCTH OT CTENEHU OKUCIICHUS IEMEHTA;
e ['maponus coineii;

e l30monu- U reTepornoIMCOSTNHEHNUS;

e [lepokcocoenuHenus;

e  OKHCINTENHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA;

e (CBa3p MeTaui-mMeTaiul. Kimactepsl.

KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHMUA:

[IpomexxyTouHasi arrecTanus MPOBOIUTCS B COOTBETCTBHU ¢ llonokeHuem o OauibHO-
petitunroBoit cucreme GI'BOY BO «UI'Y» m coctouT M3 ABYX IOCIEIOBaTEIbHBIX (hopMm:
3auém TO TPAKTHYECKOM YacTH Kypca M dKk3ameH. 3a4€T BBICTABISCTCS B KOHIIE Y4eOHOTO
ceMecTpa M BKJIIOYaeT B ce0s pe3ylbTaThl pabOThl CTyJeHTa B TedeHue cemectpa. Jlis
NOJy4YeHHs 3a4€Ta CTYIEHTY HEOOXOIMMO BOBpEMs CIaTh MPENOJABATENI0 MPAaKTUKyMmMa BCE
OTU&THI 1O TAOOPATOPHBIM paboTaM, IPOBEAEHHBIM B yUeOHOM MPAKTUKYME COTJIACHO y4eOHOMY
IUIaHy U paboueil mporpamMme, U 3allUTUTh KypCOBOM cHHTE3. 3auéT SBISETCS 00s13aTeNbHON
MPOMEXKYTOUHOH (OpMOM arTecTalil M CIYKUT JOMYyCKOM CTYAEHTa K DK3aMeHy II10
JTUCHUTUTMHE. DK3aMEH TPOBOJHMTCS BO BpPEMSI CECCHH B (OpMe YCTHOTO coOecelnoBaHHS IO
9K3aMEHAIIMOHHBIM OWJIeTaM, COCTOSIIIUM U3 3 BOMpocoB. [Ipu HEOOXOIMMOCTH SK3aMEHATOP
MOJKET 3aJaTh JIOMOJIHUTEIbHbIE BOIPOCH], OTBETHl HA KOTOPbIE TaKXe OyIyT YyUUTHIBATHCS AJIS
MOJTyYEHHUs] UTOTOBOM PK3aMEHAIlMOHHON OLIEHKH, COOTBETCTBYIOIIEH CIEIYIONINM KPUTEPHSIM:

[Tokazarenu Kputepuu

OTBeTHI 110 BOmpocaM OmiieTa COJIep’KaHNE OTBETA COOTBETCTBYET ITOCTABJIEHHOMY BOIPOCY,
packpbIBatoTCA Haubosee 3HauuMble (PaKThl, HAYYHbIC
MIOJIOKEHHUS, COOJTIOJACTCS JIOTHIECKas TIOCIIeJOBATEIbHOCTD
B U3JIO)KEHUU MaTepuaa

OTBeTHI HA JOITIOJIHUTCIIbHBIC COACPIKAaHNUEC OTBETA COOTBETCTBYECT IMOCTABJICHHOMY BOIIPOCY,
BOIIPOCHI PaCKpbBIBAOTCA HanOoJiee 3HAYUMEBIC CI)aKTBI, HAaYy4HBIC
ITOJIOKCHHUA, CO6J'IIOI[3€TC$I JIOTHYECKas MOCICI0BATCIIBHOCTD
B U3JIOKCHUHN MAaTCpUajia

Ounenka «OTJIMYHO»:

cOpPMUPOBAHHbIE W CHCTEMaTU3UPOBAHHbIE 3HAHMS IpeaMera, CcHOpPMHUPOBAHHbBIE
YMCHUA W HABBIKU NPUMCHCHHA METOJ0B U IMOAXOJ0B 1/13yqaeM0171 JUCHUIINIMHBI ITPU PCIICHUN
y4eOHBIX U MPaKTHUECKUX 3ajay.

Onenka «xopomo»:

B 1IEJIOM, C()OPMHPOBAHHBIE, HO COZEp)KalIMe OTIeNIbHbIe MpoOesbl 3HaHUS MpeaMeTa,
YMEHHE MPUMEHSTh METOJbl U MOAXOJbl M3y4aeMOW MUCLMIUIMHBI MPH pEIIeHUH Y4eOHBIX U
MPAKTUYCCKUX 3ala4 ¢ MUHHUMAJIbHBIM KOJIUYCCTBOM OIINOOK HCIIPUHIUITHAJIBHOTO XapaKTepa,
HAJIMYXUE HABBIKOB IMMPHUMCEHCHUSA MCECTOAOB U IMOAXOJ0B I/I3yqaeM0171 AUCHUILIMHBI IIPU PCIHICHUN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OueHka «y10BJeTBOPUTETbHON .

HECUCTEeMAaTU3UPOBAaHHBIC 3HAHUS MpeaMeTa, YaCTHYHO C)OpMHUpOBAHHBIE YMEHUS U
HABBIKM TPUMEHEHHUS METOJOB U TMOJXOAO0B M3y4aeMO# MUCIUIUIMHBI MPU PEIICHUH y4eOHBIX
3ajad4.

Ouemca «HEYI0BJIETBOPUTEIbHO .

(dbparMeHTapHOE 3HAHHWE TMpPEAMETa, OTCYTCTBHE YMEHHH ¥ HaBBIKOB IMPHUMEHEHHS
METO/IOB U MOX0I0B U3y4aeMOU TUCIUTUIMHBI TIPU PEIICHUHN YUeOHBIX 3a1a4.




MMPUMEPHBINA CIIMCOK BOITPOCOB K DK3AMEHY:

1. Knaccudukanus 31eMEeHTOB-METaUIOB C TOUKHU 3PEHHS UX METAJUIMYECKOTO CTPOCHHS.

2. IlepexoHbIe AIIEMEHTHI (OTpEIeIeHNEe, OCOOCHHOCTH CBOWCTB).

3. Psan HanpshkeHU MEeTaioB M €ro TepMOJUHaAMHUYecKoe 000CHOBaHUE.

4. Koppo3ust MeTaIOB (XMMHYECKass W JJICKTPOXMMUUYECKAs), BHJBI AJIEKTPOXUMUUYECKOU
Koppo3uu. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

5. JluaroHanpHO€E CXOJCTBO 71eMEHTOB. [ eoxumuueckue "38e3abl" A.E.depcmana.

6. CoelMHEHUS MTEPEXOIHBIX AJIIEMEHTOB CO CBSI3bI0 METAJUI-METaILI (KJI1acTephl).

7. MeTtamibl Kak OCHOBa MHIYCTPUHU. 3HAYEHHUE METAJUIOB B HAPOJHOM XO3SHMCTBE U OOOPOHBI
CTpaHBbI.

8. MeTasuibl )KU3HHU.

9. CrinaBbl METAJIOB M METO/IBI MX U3YUYCHHUS.

10. IpaBuno ¢a3. ®aza. Kommonent. Uncno creneHeit cBOOOIBI.

11. Ilpumeps! npuMeHeHus paBuia ¢as.

12. ®usuxo-xumuueckuil aHanu3. [IpUHLMIBI HENpEephIBHOCTH M COOTBETCTBUA  (I10
H.C.Kypnakosy).

13. Kpussle oxnaxkaeHusi. Tunel juarpamm 1jiaBKOCTH.

14. Cuctembl He oOpa3yroIlMe XMMHYECKUX COCAMHEHHH (C MPOCTON 3BTEKTHUKOH, TBEpAbIE
pacTBOpPBl C HEOIPAHMYEHHOW M OIPAHMYEHHOM B3aUMHOM PAaCTBOPUMOCTBIO, JHArPaMMBI
MEPUTEKTUYECKOTO TUIIA).

15. Cuctemsl ¢ 00pa3oBaHHEM XMMHMYECKUX COEAMHEHUN. MHTepMmeTalnueckue coeluHEHUs.
Haneronuasl u Oeproumnabl (coenunenus KypHakoBa, ¢asel JlaBeca, a3l BHeOpeHUs,
a5IeKTpoHHbIE coequHenus FOm-Posepn).

16. TlonoxkeHune 3JIEMEHTOB C METAJUIMYECKUMU CBOMCTBAMH B MEPUOUUYECKON CUCTEME.

17. OOmue CBONCTBA METaNIOB M WX OOBSICHEHHUS C IMOMOIIBI0 TCOPHH DJICKTPOHHOTO Ta3a
(kJMaccu4eckoi ¥ KBaHTOBO-MexaHu4eckon mo depmu-/lupaky).

18. IlpuHiun nioTHeHIIed yNakoBKM aTOMOB B KpUCTauiMueckod pemierke. [Tomumopduszm
(ammoTpornus) METaJIoB.

19. OOume cBepeHus o moauMoppu3Me U AUIOTPONUM HEOpraHuveckux coenuHeHui. Tpu
OCHOBHBIX THIIa KPUCTAJUINYECKUX PEIIETOK METAILIOB.

20. Mogenb, 00BsCHAONIAS BO3HUKHOBEHHE METAJIIMUYECKOM CBSA3M (HAa IpHUMEpax MOJIEKYJ
OeH3o0ua, KpucTaniax rpadura, TUTHs, OepruIns).

21. IlpexacraBieHne 0 30HHON TEOPUU KPUCTAIOB (CYHIHOCTh TeopeMbl bioxa, mpencraBieHue
o0 30Hax bpuiutosna, K-BekTop, BajieHTHas1, 3anpelieHHas 30Hbl, 30Ha TPOBOJUMOCTH).

22. Oob1ee 3HaueHNE 30HHOW TEOPUHU JJII XMMHUHU TBEPJOTO COCTOsIHUS BerlecTBa. [IpoBoHUKH,
MOJIyTIPOBOXHUKH, AUDJIEKTPUKH.

23. Tlomymeramipl ¥ COBPEMEHHOE TMpeACTaBiIeHHE 00 UuX TMpupoae (30HHOE CTPOEHUE
KPHUCTAJJIOB MOJIyMETAIJIOB). 3HAUE€HHUE MOJIyMETAJIOB B Pa3BUTHH XUMHUU U (U3UKU TBEPAOTO
Tena.

24. TaMMOBCKOE COCTOSIHUE DJJIEKTPOHAa Ha IOBEPXHOCTH TBEPAOTO Tena. PexkoHCTpyKuus
MOBEPXHOCTH.

25. ®opMBbl HaXOKJEHUS B MPUPOJE JUTHUS HATPUS U Kanus. MuHepansl. MeTobl NOdydeHus
MIPOCTHIX BEIIECTB, X CBOMCTBA.

26. Kucnopoausle coeAMHEHNs JIUTUS HATpUs M Kanus (OKCUIBI, MEPOKCUABI, HAAIEPOKCUIBI,
030HM/[IbI). 3aBUCUMOCTb YCTOMYMBOCTH OTHAEIbHBIX KHCIOPOJIHBIX COEAMHEHHH OT pa3MepoB
HMOHOB METAJIJIOB.

27. O6nacTh TEPMOAUHAMUYECKON YCTOWYNBOCTH COCTMHEHHH IIETOYHBIX METAJIJIOB.

28 OcoOeHHOCTH CTPOEHUsI aTOMa M MOHA JIMTHUSA M CBSI3aHHBIE C 3TUM aHOMAaJbHBIE CBOWCTBA
COCIMHEHUHN JINTHA: TEPMUYECKass HECTOMKOCTb €ro CoJIeW, aHOMallbHAasi pPACTBOPUMOCTH
(xnopun, ¢hocdar). Bsaumoneiicteue ¢ asoroM. ['mapua aurtusi.



29. CKJIOHHOCTH cojiel JUTHUsl K ruaparanud. JluTuit-komriekcoodpaszoBarenb. CxoacTBO
HEKOTOPBIX COCTMHEHUM JTUTUS U MarHusl.

30. CymHOCTh METO/IOB MOJIy4YeHUs eKoro HaTpa. Kpucramioruapatsl cynbdara u kapooHata
HaTpus, Tekroruapartel. Hurpat Hatpus. ['anorenunsl Hatpus. [ uapun vatpus.

31. Croco6sl mosryyeHus: eakoro kanus. Kamwmitnas cenurtpa. Kanuitaeie ynoopenus. Harpuit u
KaJIMH - METAJUIbI )KU3HU.

32. PyOwmmii u ue3mit - peakue mienouyHble Metauibl. [Ipumenenuwe. HoBbie oOmactu
MPUMEHEHHUS 1EI0YHBIX METAJUIOB U UX COCTUHEHH.

33. MuHepaJbl, 001aCTH TEPMOJIUHAMUYECKON YCTOMYMBOCTH COCAMHEHUIN OCPHILIINS, MarHus 1
I1€JI0YHO3EMENBbHBIX 3JIEMEHTOB (METAJLIOB).

34. Mertamnuyeckuid OCpUUTMH M €ro cBOMcCTBA. [Mapokcua OepwiIus, COMM Oepuiuids M
Ooepwtatel.  KommiekcHble — coenmMHEHHMs — OepulIMs, OCOOCHHOCTM  HMX  CTPOCHHSL.
OnekTpoHoaepUIUTHBIE MONEKYIbL. [IpuMenenue 6epuus.

35. CgoiictBa mMetauinueckoro maruus. CriiaBel Maruusi, ux 3HaueHue. OKCUI U THAPOKCHUT
Marausi. docdar maraus. ['maponus pacTBOPUMBIX cojied MarHus. Marre3uaabHbIN IIEMEHT.
IIpuMeHeHne Maruus U ero COeIMHEHUM.

36. CaoiicTBa MeTauMueckoro kKanblus. OKCHI W TUAPOKCHJA KajabLus, THAPUIL U HUTPUJ
kanplus. CojepaHue CoOJIeW Kalblusi B PEYHOM U MOPCKOM Boje. JKEeCcTKOCTh BOMAbBI
(BpeMeHHasi M TMOCTOsIHHAs), Tpamychl KecTKocTU. COBpEeMEHHBIE METOJbl OUYUCTKU BOJBI
(MOHHBI 0OMEH).

37. ManopacTBopuMbIE CONU KaiblMs - KapOoHaT, okcaiar, cyibdar. ['umc, ero cpoiicTsa.
IIpou3BOACTBO LIEMEHTA.

38. OcHOBHBIE YepThl XUMUU CTPOHLIUA, Oapust 1 paausi. CBOWCTBAa METAINIOB U UX COEIMHEHUM.
[Tpumenenue cTpoHIMs, Oapus, paans U UX COEIUHEHUM.

39. Munepanbl amoMuHHs: OOKCUTHI, HedenuH u 1p. CyIIHOCTh MPOLIECCOB MepepadOoTKH
OOKCHTa HA OKCHUJ] AJIFOMUHUS, TPUHIIUIIBI IPOU3BOJICTBA METAUIMUECKOTo amoMuHusA. CIuiaBbl
AITOMUHMUSL.

40. Kopyna. UckyccTBeHHBIE pyOUHBI. AJTIOMHHATHI.

41. Amomorepmusi. Oxcup amomMuHus. Colld alNlOMUHUS, UX THAPOIH3. ['UApOKCHa altOMUHHUS.
Crpoenue runpokcuioB. [lonnmepusanus 3a c4eT IPOLECCOB OJISIIMU U OKCOJISIUH.

42. KommekcHble coeanHeHus amomMuHus. Kpuonut. Kacipl. be3BosiHbIe U ruipaTHpOBaHHbIE
raJIOT€HU B ATIOMUHUS. [ UIpUI aTFOMUHUS, ATFOMOTHUIPUT TUTHS.

43. CybcoennHeHus AIFOMUHUSL. Peakun JUCIPOTIOPIIMOHUPOBAHUS u
KOHITPOMOPIMOHUPOBaHUs. [loydeHne CBepXYUCTOro alfOMUHUS U3 CYOCOETMHEHUM.

44. OOmrast XxapakTepUCTUKa AJIEMEHTOB MOATPYNIbI ramnus. McTopus OTKpBITUS Taius (dKa-
aNiOMHUHUSA), Tpeackazanue coiictB raums J.M.MenneneessiM. Ileproguueckuii 3akoH
Jd.N.MeneneeBa - 0CHOBa JaJIbHEUILIETO Pa3BUTUS HEOPTaHUUECKON XUMHUH.

45. Haxoxnenue ramiusi, MHAUS U Tawds B npupoje. CyIIHOCTh MPOIECCOB BBIICICHUS
rajidsg, UHAUS U Tauis u3 pya. CyIHOCTh METOJOB IMOIy4YeHUs: MeTalioB. BoccraHoBieHue
rajulds rajuylaMOM aJFOMUHHS B IIEJIOYHBIX pacTBopax. l'auil, HHANM U TaJUIMHA - pPacCesiHHbIE
AJIEMEHTBI.

46. Meramnyeckuil ramiui, ero ¢uinyeckue U XuMuyeckue cBoicTBa. [Ipupoma Huzkoi
TEMIIepaTypbl TUIABJICHUS U BBICOKOW TeMmIriepaTyphl kuneHus ramnusa. CoeguHenus ramnus (+3)
u ramusa (+1). Oxkcunsl rammug. 'mapokenn rammus (+3). Conu ramidg M WX THAPOJIU3.
lMamarsl.

47. Metannnyeckuii uaaui. [Ipumenenue cruraBoB nHaus. COETMHEHUS WHIUS B Pa3IAYHbBIX
crenensix okucnenus. ['mapokeun naaus (+3). Conu unaus (+3), UX TUAPOIU3.

48. Metammmueckuit Tauid. Coenunenust tamums (+1) u (+3), 0COOEHHOCTH WX CBOWCTB.
Oco0eHHOCTH XUMHH TaUTUS. Y CTONYMBAsI CTENIEHb OKHCIICHUSI.

49. Ilpencrasnenust 06 UHEPTHOM Mape BaJICHTHBIX AIEKTPOHOB U MPHUPO/IA ITOTO SBICHUS.

50. [lpumeHeHUEe COEAVMHEHUMN TallIus, WHAUSA W TaulMsl B MOJYNPOBOJHUKOBOM TEXHUKE M
JIPYTUX 00JIaCTSX.



51. OOmas XapakTepHCTHKa 3JIEMEHTOB NOATPYIIBI TepMaHusa. HaxoxaeHue B mpupoe.
[TosrydeHune npocThIX BEIECTB. MIcTOpHs OTKPBITUS FepMaHus (3Ka-CULIAIIMS).

52. CgoiictBa repmanusi. Coemunenusi repmanust (+4). [Iuokcuja repmaHusi, Te€pMaHATBHI.
Terpaxnopun repmanus. I'mapunel. Coenunenuss repmanus (+2). I'epmaHuil Kak BaKHBIN
MOJTyPOBOIHUKOBBIN MaTepHal.

53. CgoiictBa o-, - u y-o10Ba. 0-0JI0BO - "OecmieneBoi" moxynpoBogHuK. lpupona "kpuka"
0JIOBA.

54. Coenunenus ososa (+2). BoccranoBUTeNIbHBIE CBOMCTBA COEAMHEHUM 0J10Ba (+2).

55. Coenunenust onoBa (+4). Okcun onoBa. ONOBSHHBIE KHCIOTBI, UX cTpoeHHe. CTaHHATHI,
THOCTaHHATHI, CyIb(u bl 0J0Ba (+4). XnopHoe osoBo. KommekcHbie coennuenus onosa (+4).
56. [Ipumenenue onoBa u ero coeanHenuii. CruiaBbl 0J10Ba.

57. CroiicTBa MeTayuinueckoro cBunia. Coeaunenus: ceunia (+2). OKCUI U TUAPOKCH]I CBUHIIA
Coenunenus csunIa (+4).I1mom0atel, nx crpoenne. KomruiekcHbie coequHeHrs cBUHIA (+4).
58. TlpuHnumbl nepepabOTKH CEPHHUCTHIX CBHUHIOBBIX pyn. [IpuMeHeHHEe MeTaTu4ecKoro
CBUHIIA U ero coenrHeHni. CruiaBbl CBUHIIA.

59. OO0u1ast XapaKTepUCTUKA FIEMEHTOB NOArPYIIbI MEIH.

60. IIpupoausie coeauHenuss Mefau. CyIIHOCTh MPOIECCOB M3BICUYECHUS MEAM U3 Py H
nosrydeHue menu. CBoNCTBA METAJUIMYECKOIN MeJH, €€ CILIaBhl.

61. Coequnenus meau (+1), (+2). Conu menu (+2), CTpoeHHE KPUCTAILIIOTUIAPATOB C HEUETHBIM
KOJIMYECTBOM MOJIEKYJI BOJibl. KOMITJIEKCHBIE COEIMHEHUSI.

62. IIpakTHyecKoe UCIIOJIb30BAHUE MEIH U €€ COSTMHEHHIA.

63. OcHOBBI TIOJIy4eHHUSI U CBOMCTBa MeTauinueckoro cepedpa. CmaBel cepebpa. I[Iporecc
cepeOpeHus.

64. Ilonstue o mpouecce (ororpadupoBanusi. CBOCTBA BaXHEUIINX COCTUHEHUN cepedpa
KommuiekcHbie coequHeHne cepedpa, uX CBOMCTBA, CTPOCHHE U UCTIOJIb30BaHUE.

65. Camopo1HO€ 30J10TO, 30J10TOCOAep KaIIMe pyabl. [IpuHLIMIIBI U3BIEUEHUS 30J10Ta U3 PYI.

66. CpoiicTBa MeTaUIMUeCKOro 3oioTa. lIporecc pacTBOpeHHs METaNIMYeCKOro 30JI0Ta B
pacTBopax LHMAHUCTBIX cosield. [lpuumHa W3MEHEHHsSI OKHCIMTEIbHO-BOCCTAHOBUTEIHLHOTO
coctostaus cuctempl AW’, AU npu 06pasoBaHMH PaCTBOPHMOTO KOMIUIEKCHOTO AaHHMOHA
[Au(CN)2]". Beizenenue 30510Ta U3 MHAHKUCTHIX PACTBOPOB METOIOM [IEMEHTAIINH.

67. Oxcuasl W THApAThl 30JI0Ta. 30JIOTOXJIOPUCTOBOJAOpPOAHAs KucioTra. Ayparel. Conu H
KOMIUIEKCHBIE COEJUHEHHMSI 30J10Ta.

68. Ilpumenenue 3omota U ero coenuHeHuil. CycanpHoe 3050T0. IloHsATHE O TpPOOHPHOM
aHayu3e.

69. O61as XxapakTepUCTUKA 3JIEMEHTOB MOATPYMIIbI IWHKA

70. Haxoxxenue 1iuHKa B mpupoae. CymHOCTh IPOIECCOB U3BJIEUEHUS IIMHKA U3 pya. CBolcTBa
METaJUIMYECKOT0 IIMHKA, CIUIaBbl HMHKA. OKCHUJT M TUIPOKCU/ ITUHKA.

71. CocTosiHuEe MOHOB IIMHKA B BOJHBIX PAacTBOPax M HEBOJHBIX aMMHauHbIX pacTBopax. Conu
[IMHKA U [UHKATHL. [[MHK Kak KOMITJIEKCO00pa3oBaTeb.

72. IlpumeHeHne IMHKA U €0 COeAMHEHUH.

73. IlpupongHble COEIMHEHUS KagMUs, W3BICUEHUE KaAMHUS M3 OTXOJOB I[MHKOBOIO
npousBoAcTBa. Kagmuii u ero cruiaBel. Oxena u rugpokcu kaamusd. Conu kaamus. Baxxnenmme
KOMIUIEKCHBIE COETUHEHMUS.

74. CBsi3p MeTaJI-MeTaJUl B coequHeHusIX Kaamus (+1). [IpuMeHenne MeTamuinyeckoro KajaMmus
U €ro COCIMHECHUM.

75. Haxoxnenue pryta B mpupojae. [lomydenune prytn. CBOWCTBA METAUIMYECKOW PTYTH.
AMainbramsl.

76. IlpyurHa HHU3KOH XUMHYECKOW AakTUBHOCTU pTyTH. OcoOeHHOocTH KOH(HUrypauuu (n-
1)d*°ns?. Pone nHEPTHO# MApBI BaIEHTHEIX S-3TE€KTPOHOB.

77. Coenunenusi pryta (+2), okcun prytu. Cymema. KunoBapb. KoMiuiekcHbie cCOoenUHEHHS

PTYTH.



78. IlponsBoanbie pTyTH (+1), BX cTpoeHHe U CBOMCTBA. CBsI3b METAUI-METAIIII B COSTUHEHUSX
prytu (+1). JlokasarenbcTBa cylecTBOBaHHUS dToi cBsi3u. Kamomenb. OcoOble cBOCTBa
MOHOKPHUCTAJIJIOB KasioMend. [IpuMeHeHne pTyTH U ee COeJUHEHU.

79. OOmas XapakTepUCTHKA CBOMCTB 3JIEMEHTOB MOATPYIIBl CKaHAWA (CKaHAWN, HUTTPHH,
JIAHTaH, JTAHTAaHOUbI, aKTUHUI). MUHepalbl peKo3eMeIbHbIX JIEMEHTOB. MeTo1bl OIyUYeHUs
METaJUIOB U UX CBOMCTBA.

80. OcobenHoctn xumuu ckaHauss. CoeAMHEHUs CKaHIUs, WTTpUs, JIAHTAHA, AKTUHUS.
OcHOBHBIE YEPTHI XMMHUH aKTHHHUS.

81. CtpoeHHe 3JEKTPOHHBIX 000JOYEK aTOMOB JaHTaHOWJOB. PDu3znueckre U XUMHUYECKHE
cBoiicTBa 1aHTaHOUO0B. COEMHEHNS] JAHTAHOUIOB B @aHOMAJIbHBIX CTETIEHSIX OKUCIICHUS.

82. MOHOTOHHOE U3MEHEHUE CBOMCTB U BHYTPEHHSS IEPUOJUYHOCTh CBOKMCTB IIPOCTHIX BEILIECTB
U XMMUYECKUX COCIMHEHUN B CEMEMCTBE JIAHTAHOUIOB.

83. Okcuapl, THAPOKCUIBI U COJIA JIAHTAHOUAOB. KOMILIEKCHbIE COCUHEHUS, JBOWHbBIC COJIU.
BnusiHue JIaHTaHOUHOTO CKATHS HAa YCTOMYMBOCTh KOMIIJIEKCHBIX COCUHEHUM.

84. Pa3zneneHue cmecell penKO3eMENbHBIX JIEMEHTOB METOJOM (DPaKIMOHHOIO OCAXKAEHUS.
[lpencraBienne O MeToJaX HWOHHOOOMEHHOW COpPOIMM W JKUAKOCTHOH  SKCTPAKIIHH.
Xpomororpaduyeckoe paziesieHue cMecel JTaHTaHOUI0B.

85. Ucnonb30BaHnEe COETMHEHUN PEAKO3EMENIbHBIX AJIEMEHTOB B HOBOM TEXHUKE.

86. OO11ast XxapaKTEepUCTHKA 3JIEMEHTOB MOArPYIIIbI TUTAHA.

87. Haxoxnenue tutaHa B npupoje. CynIHOCTh MOIY4YEHUsS] TUTAHA U3 MUHEPAIBHOIO ChIPbSL.
Mertannnueckuii TuTaH, CBOMCTBA, TpuMeHeHue. CIliaBbl TUTaHA.

88. ®opmbl HaxoxAeHUs TuUTaHa (+4) B BOAHBIX pacTBOpax. [ MApOiu3 rajioreHUJ0B THUTaHA.
Turanatel. ['uaposnn3 TuTaHaToB.

89. Ilpoueccel crapeHus coeAMHeHU TUTaHa. [Ipouecchl oMM U OKCONIALMU. [ UAPOKCUIBI U
OCHOBHBIE COiIM TuTaHa. KoMIUIeKCHbIE coequHEHUs TuTaHa. JMOKCHUA TUTaHa U €ro
IIPUMEHEHUE.

90. CoenquHeHNs TUTaHA B HU3LIMX CTENEHIX OKUCIEHUA. MOHOOKCH]I TUTAHA.

91. MunepanbHoe cbipbe HUpKOHUSA U Taduud. [IpuHuunsl nomydenus metawioB. CoiicTBa
MOHOB nUpKoHUs (+4) u radHus (+4) B BOAHBIX pacTBopax. ['mapokcuap! nupkonus (o-, B- u y-).
CoBpeMeHHbIE METO/Abl pa3/ieleHUs] UUPKOHUS U TaHHs. (GTopuupKoHATHI U (roprapHaTHI.
[TpuMeHeHHe coeAMHEHUH HUPKOHUS, FaQHUS U UX COeTMHEHUH.

92. XapakTepucTuka XMMUYECKHX CBOMCTB 1040 (pe3epdopaus). CylmIHOCTb METOIOB CUHTE3a U
UACHTUDUKAIMY pe3epdopans.

93. OO0m1ast XxapaKTepUCTUKA HIEMEHTOB MOATPYIIIbI BaHA M.

94. Haxoxnenue BaHaausi B npupone. CrocoObl M3BICUEHHS BaHAIUs M3 PYyA M MOIYy4YEHUS
MeTaJlIm4ecKkoro Banaaus. CBoiicTBa MeTauinyeckoro BaHaaus. CoeJMHeHNs BaHa s B pa3HbIX
creneHsax okucieHus. CocTossHMEe HMOHOB BaHaaus (+5) B KHCIBIX M INEIOYHBIX BOJHBIX
pactBopax. [Ipumenenne Banaausi, CrijiaBbl BaHaIus.

95. Munepansl HHOOUs M TaHTana. [IpuHIUOBI MoydyeHust U cBoiicTBa MetanioB. CocTosiHue
MOHOB HUOOMS (+5) 1 TaHTana (+5) B KUCIBIX U MIENOYHBIX pacTBOpax. OKCHUJIBI U TUIPOKCUIBI,
COJIM, KOMIUIEKCHbIe coenuHeHHs. HuoOaTbl W TaHTanatel. MeTonbl pa3jeieHus HUOOUs U
TaHTaJIa.

96. Ilpumenenue HUOOUS, TaHTajda U UX coequHeHuil. NbaSn cBepxmpoBosiiee MeTauInYecKoe
coenquHeHue. CyIIHOCTh M 3HAYEHHWE SIBJICHHSI CBEPXIIPOBOAMMOCTH Ui Pa3BUTHs HOBeMIIei
TEXHUKHU.

97. O0u1ast XxapaKTepUCTUKA AJIIEMEHTOB MOATPYIIIHI XpOMa.

98. MuHepanbHOE ChIpbe XpoMa. [IpuHIMIIEI epepaboTKH XPOMHUCTOrO Keye3Hska. CBoHCTBa
MeTaydeckoro xpoma. CrutaBsl Xpoma. Bakneiimme coenunenus xpoma (+3). KommiekcHbie
coenquHeHUsT xpoma (+3), amMMuakarbl, KBacibpl. XpomMuThl. CoemuHeHuss xpoma (+6), ux
CBOMCTBA.

99. Mumnepansl MonubneHa u Bojdb(pama. MeToabl MOMy4YEeHUS METaioB. XUMHUYECKUE
coemMHEHUsT MoimbaeHa W Bosbpama. OKCUABI M TaJOreHUIb MONHOJIEeHAa M BOJb(pama.



MommbaeHnoBbie U Bodb(hpaMoBbie KUCI0Thl. CoctossHre MonuOaeHa (+6) u Bonbppama (+6) B
BOJHBIX pacTBopax. M3ononucoenunenus. ['erepononucoennaenus. Kapousr.

100. Coenunenuss Mmonub/ieHa W BoJdb(paMa B HM3KHX CTENCHAX OKUcIeHUs. BombdpamoBbie
Oponsbl. MomubneHnoBas u Boib(pamoBas cuHb. llpumenenue monmubaeHa U BoJb(ppama.
Monu6neH u Boib(pam Kak OCHOBA IIPOU3BOJICTBA KAPOMPOUYHBIX U TBEP/ABIX CILIABOB.

101. CoenriHEHUS IIEMEHTOB CO CBA3BI0 METAJI-METAILI (KJIACTEPHBIE COSAMHEHUS).

102. OO6mas xapaktepuctuka mapranua. [Ilpupomgnbeie coemuHenus. [IpUHIMNBI TTONYYEHUS
MeTamuioB. OKCUABL, THAPOKCUIbI, TAJIOTEHUIBI U APYTUE COCTUHEHUS.

103. O6mmas xapakTepUCTHKA DJIEMEHTOB Tpuajibl xkene3a. [Ipuponnbsie coequaenus. [IpuHInbI
noyty4eHus: MeTauioB. OKCUAbI, THIPOKCUIBI, TAJIOTEHUIBI U JPYTHE COCTUHEHUS.

104. IIpoGneMbl W TEPCIEKTUBB Pa3BUTHS HEOPTaHMYECKOW XMMHH. 3a/ladyd CHHTE3a HOBBIX
HEOPTraHWYECKUX COCIMHEHHUH C 3aJaHHBIMM CBOWMCTBaMH (MOJIYNPOBOAHHUKHU, TYTOIUIABKUE WU
CBEPXITPOBOJISIINE CIUIABBI, KJIACTEPHI U T.1I.).

105. ®u3uKO-XxMMUYECKHE METO/Ibl UCCIIE0BAHUS HEOPraHUYECKUX COCTMHEHUM.

106. IIpoGiema moydeHusl BEIIECTB CBEPXBBICOKOW YUCTOTHI.

107. Metannoopranudeckasi 1 OMOHEOpraHM4ecKast XUMHUSL.

Paszpaborumnk: —
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K.X.H, A.B. Kamesckuii

IIporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO u ¢ yuerom
pexomenaanuii IIOOII o Hanpasnenuto u npoduito noarotoku 04.03.01 — «Xumusy.

[Iporpamma paccMoTpeHa Ha 3aceAaHuu Kadeapsl 00Ieil 1 HeOPraHNYeCKOM XUMUU

«11» anpens 2025 r., npotoxos Ne 4.
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3aB. kadeapoii /A. YO. Cadponos/

Hacmoswas npoepavivia, He Jrcem  Oblmb  80CNpOU3BEOeHd HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



