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1. IEJM Y 3AJTAYA TACHUTIIAHBI:

Heasb: Llenp aucuuIiuiMHbl — MOKa3aTh poJib HEOPTAHMYECKOW XMMHMHM B CUCTEME HAyK, JaTh
npefcTaBiIeHne 00 OCHOBHBIX CBOWCTBAaX M METOJAaX HCCICAOBAHUS HEOPTraHMYECKHX
COEIMHEHUH, HAy4YUTh UCIOJB30BaTh 0A3MC 3aKOHOB M MOHATUN OOIIEH XUMUH AJIsi YCBOCHHUS U
UHTEpIpEeTaly yriIyOJeHHBIX 3HAHUH MO JPYTUM pasjiesiaM XUMHUH, COCHCTBOBATh PAa3BUTHIO
Hay4YHOI'0 MUPOBO33PEHUS CTYIEHTOB.

B pesynbrare u3yueHus 1aHHOTO Kypca CTYAEHTBI JOJIKHBI IO3HAKOMHUTBCS ¢ TEOPETUUECKUMU
OCHOBaMHU 0a30BbIX pa3/elioB XHWMHH, OCBOUTb OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKaHUs
pa3IMYHBIX TUIIOB XMMHUYECKHX pEaKLUUi C y4yaCTMEM HEOPraHMYECKHX BELIECTB, OCHOBHbBIC
METO/Ibl ¥ IPUEMBI pa0bOThI B TAOOPATOPUSIX HEOPTAHUYECKON XUMUH.

3amaun:

1. o3HakoMurh CTYACHTOB XHUMHYCCKOI'O q)aKyJH)TeTa C TCEOPETHUYCCKUMHU OCHOBaAMU
0a30BBIX pa3/EIOB XUMHUH, OCHOBHBIMH 3aKOHOMEPHOCTSIMH IPOTEKAHHS Pa3IMYHBIX
TUIIOB XHUMHWYCCKUX peaKIII/Iﬁ C Yy4YaCTHUEM HCOPraHM4YCCKUX BCHICCTB, OCHOBHBLIMU
METO/IaMH M IPHEeMaMu paboThI B TA0OPATOPHIX HEOPTaHHYECKOW XUMUH;

2. 3aKpenuTh HEOOXOAMMBIN MOHATUHHBIN armapar, OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH,
OIKCHIBAIOIINE PA3BUTHE IMPEICTABICHUA O XUMHUYECKOW CBS3M B METAJUIaX, OCHOBAaX
TCPMOANHAMHUKN W KHUHCTHUKH, 3aKOHOMCPHOCTAX IPOTCKAHUA IJICKTPOXHUMUYCCKUX
NPOIIECCOB B PAaCTBOPAx;

3. copmMupoBaTh yMEHHE MPOBOIUTH OSKCICPUMEHTAIBHBIE pabOThl IO TOTOBBIM
METOJMKaM, BBITIOJHATh CTaHJIAPTHBIC OICpallMd Ha COBPEMEHHOM OO0OPYIOBaHUH,
HCIIOJIB3YEMOM B HeOpFaHI/I‘IeCKOfI XUMHHU, NPUMCHATHL Ha IPAKTHKEC IIOJTYYCHHBIC
3HaHUS TIPU aHAJIN3€ TMOJNYYEHHBIX SKCIEPUMEHTAIBHBIX PE3YJIbTaTOB U COCTABICHUH
OTYETOB B 33/IaHHON (popme;

4. nate TpeACTaBIEHHUE O POIM U MecTe OOIell XUMHM M HEOPraHUYECKOW XUMHUU
MCTAJIJIOB B CUCTCMEC HAYK U B HpO(l)CCCI/IOHaJIBHOfl 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 1 HeopraHndeckoil XMMUU UMeeT (pyHJaMEHTaJbHOE 3HAYEHHWE B CTAaHOBJICHUU
CHelHalicTa MHUPOKOro Nmpoduis, XUMHKa-HCCIeAOoBaTelsl U XUMHKa-Tpernoaasareis (By3a,
IIKOJIBI), U SIBJISIETCSI IEPBBIM BY30BCKUM XUMHUECKUM KYPCOM.

2.3 TlepedeHp MNOCHEAYIOMUX YYEOHBIX IUCLUUIUIMH, AT KOTOPHIX HEOOXOAMMBI 3HAHUA,
YMEHHUS U HaBBIKU, OpMUpPYEMBIE JTaHHON yU4eOHON AUCIUIIITMHOM:

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

«Duznueckas xumust. XuMudeckast KuHetrnka u katanus» (b1.0.25),
«[Iporeccel u anmapatsl. XuMudeckas TexHosorust Heptu u raza» (51.0.27),
«I'uaporeoxumus» (b1.B.07),

a TaKXKe NJIs BBIMTOJHEHHUS! KBaTU(UKAIMOHHBIX paboT W (GopmupoBaHus npodeccunoHaATbHBIX
KOMIIETECHIIUH.



I1l. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA JUCHUITJINHBI

[Iporiecc OCBOCHHSI  TUCHUILTAHBI

HampaBiieH Ha (GOPMUPOBAHHME KOMIIETEHIIHUM

(ameMeHTOB crenyronmx komrereHuuii) B coorerctBuu ¢ ®I'OC BO u OIl BO no nanHomy
Hanpasaenuto 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
aHaJIU3UPOBATH U HUHTEPIPETAIIIO o0meit XUMUHU u XUMUU

UHTEPIIPETHPOBATH
Pe3yIbTaThl XUMHUECKUX
9KCTIIEPHUMEHTOB,
HaOJII0/IEHUI U U3MEPEHUN

pe3yIbTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PacYETHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYCCKUX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3ienoB XUMUU

HEMETAJIJIOB, CYIIECTBO peaKHI/Iﬁ u

IPOIIECCOB,  UCIOJB3YEMBIX B
HEOPraHUYECKON XUMHH;
PUHIUITBL u obnacTu
MCIIOJIb30BaHUSI OCHOBHBIX
METO/I0B XUMHUYECKOTO
VICCJIC/IOBAHMSI. Nmetp

IpeJICTaBICHHEe 00 OCOOCHHOCTSIX
00BEKTOB HCCIEIOBAHUS.

YMeTh: MOATOTABIUBATE OOBEKTHI
UCCIIEJIOBAHMUSI, TPOBOJUTD
SKCIIEPUMEHTAIIbHBIC
MCCJIEI0BAHMS 110 3aJaHHOU
MeToAuKe, paboTaTh Ha
anmaparype, IpUuMeHseMOil B
HEOPTraHUYECKUX UCCIIEIOBAHUSX.
Bianers: HaBbIKAMH IPUMEHEHHS
TEOPETUUECKUX OCHOB TIPH
CUHTE3€ U UCCIIEAOBaHUHN
HEOPraHUYECKUX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMU B BOJIE
HEOPTraHUYECKUMH BEIIECTBAMU T10
TOTOBBIM METOJTUKAM.

OIIK-2 Cniocoben
MIPOBOAMTH C COOTIOICHUEM
HOPM TE€XHUKH
0€30MacHOCTH XUMUYECKHM
9KCIEPUMEHT, BKITFOYAs
CHHTE3, aHAJIN3, U3YUYCHUE
CTPYKTYpPBI 1 CBOMCTB
BEIIIECTB ¥ MaTePUAJIOB,
HCCJICJIOBAHKE MTPOIIECCOB C
UX y4acTHEM

MK orx-2.1 Pabotaer ¢
XUMHYECKUMH BEIIECTBAMHU
C COOII0IEHNEM HOPM
TEXHUKHU 0€30I1aCHOCTH

NJK onk-2.2 [IpoBoaut
CUHTE3 BEIIECTB U
MaTepuaioB pa3HOM
MIPUPOIBI C
HCIIOb30BAHUEM
MMEIOIINXCSI METOTUK

3HaTh: MpaBHUJIa U HOPMBI TEXHUKH
6€e30MacHOCTH IpU paboTe ¢
XUMHAYECKHUMH PEaKTHBAMU H
¢buznyeckuMu npudopamu.
YMeTh: IOATr0TaBINBATh OOBEKTEI
JUIL CUHTE3a, TIPOBOJUTH
AKCIIEPUMEHTAIBHBII CHHTE3 110
3aJJaHHOI MeToIuKe, paboTaTh Ha
anmaparype, IpUMEeHsIeMOM B
HEOPTraHUYECKUX HUCCIIEIOBAHUSIX.
Buanern: HaBBIKaAMU TPOBEICHHSI
XMUMHUYECKHUX 3KCIIEPUMEHTOB MIPU
CHHTE3€ HEOPraHMYECKUX
00BEKTOB 110 TOTOBBIM METOMKAM.

OI1IK-3 Cnocoben
[PUMEHATh PaCYETHO-
TEOPETUYECCKHE METOJIbI JIJIs
I/I3y‘-I€HI/ISI CBOI>'ICTB BCIICCTB

W/1Konk-32 Ucrons3yer
CTaHJIaPTHOE TPOTPaMMHOE
obecrieueHre pyu peleHun
3a7a4 XUMHUYECKOU

3HAaTbh: OCHOBHBIE PECYPCHI
I0JIb30BaTENIs OLITOBOTO
MEPCOHAIBHOTO KOMITBIOTEPA U
MIpaBWJIA MTOJIb30BAHUS UMU JJIsI




Y MPOLECCOB C UX YYaCTUEM
C UCIOJIb30BAaHUEM
COBPEMEHHOM
BBIYHMCIIUTEIILHON TEXHUKHU

HaIIpaBJICHHOCTU

y4eOHBIX ¥ HAYYHBIX LIEJICH.
Ymetb: 00pabaTbIBaTh
PE3YNIBTATHI ONBITOB M PACUYETHBIX
paboT ¢ MpUMEHEHHUEM
CTaH/IaPTHOT'O MTPOTPAMMHOTO
obecrieuenus noctymHbix [1K.
Buaagers. 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

N/Kormks.1 [Ipencrapiser
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: paBUiia COCTABJICHUS
IIPOTOKOJIOB OTYETOB XHMUYCCKHUX
OTIBITOB, IPUMEHSITh OCHOBHBIE
3aKOHBI XHMHUH TIPU 00CYKICHUH
TIOJTYYECHHBIX Pe3yJIbTaTOB,
HOJITOTOBUTH OTYET O
BBITIOJIHEHHOU paboTe.

YMeThb: IpeACTaBUTh PE3YIbTATHI
OTIBITOB M PACYETHBIX pabOT
COTJIACHO TPEOOBaHMSIM B JaHHOM
00J1aCTH XUMUHU.

Baaners: HaBbIKaMuU
MPEJCTABIICHHS PE3YIbTATOB
COOCTBEHHBIX HAYYHBIX
M3BICKAaHUN B KOMITBIOTEPHBIX
ceTsX U MHPOPMAITMOHHOM
Hay4YHO-00pa3oBaTeIbHOH cpesie.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

TpyaoeMKoCTh TMCHUIIJIMHBI COCTABJsIET 8 3a4eTHBIX eqMHUIL, 288 yacoB, B ToM yncie 1.25 3aueTHBIX eMHUIL, 45 YacoB HA 3a4ET U

IK3aMCH.

DopMa NPOMEKYTOUHON ATTECTALMM: 3a4ém, IK3AMEH.

4.1 Coneprxanue TMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM,
€ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJHMYECTBA aKA/IeMHYECKUX YaCOB

Bunpl yueOHOI paboThI, BKIIOYAsi CAMOCTOSTENbHYIO paboTy

00y4aromuxcs U TPyI0EMKOCTb

(B "acax)

DOopMBI TEKYLIETO

g KOHTPOJISI
o
= KonTaktHas pabota mpenogaBatesns ¢ 00y4aroumMucs Q& YCIIEBAEMOCTH;
No 11/ Pa3nen nucuumninHbl/TeMbl 3 s o
o m/m = - opMma
O S MIPOMEKYTOUHON
= aTTeCTalluU
JlabopaTopHBIE U IPAKTHYCCKHUEC it
= (no cemecmpam)
3aHATHA by
Jlexuuu kee/ 5
1 N3 nux KOHCYJIBTAINH 3
Bcero yacos [paKTHYECKast =
MOIrOTOBKA @)
IIpoBepka oT4eTOB 11O
Meramyeckoe CoCTOsIHUE
1 2 15 7 7 1 5 JIP, npakTnyeckue
BelecTBa. MeTautnaeckast CBs3b
3aJIaHus, CEMUHAPBI
MeTob! nccienoBaHus [IpoBepka oT4ETOB 11O
2 B3aWMOJICHCTBUI B 2 12 7 7 1 4 JIP, nmpakTuyeckue
METAIOXUMUYECKHX CHCTEMAX 3aJ]aHUs], CEMUHAPHI
v ( [IpoBepka oTueTOB MO
eTaIoXUMHUst (KOPPO3Hst
3 PPO3H, 2 8 6 6 1 5 JIP, mpakTu4eckue
KIIACTEPHI)
3a/laHusl, CEMHHAPBI




[enounsie Metambl. OOmIUE
O0COOCHHOCTH XMMHH MIETOUHBIX
METaJIJIOB

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

bepwinuii, Mmaraui,
IIEJIOYHO3EMEIIBHBIC METAILIEB

ITpoBepka 0TYETOB 110
JIP, npaktuyeckue
3a/laHusl, CEMHHAPBI

AroMuHAH

ITpoBepka 0TYETOB 110
JIP, npaktuyeckue
3a/1aHusl, CCMHHAPBI

Ionrpynna ramnus

[IpakTrnueckue 3ananus,
CEMUHAapBI

IToarpynmna repmanus

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

Ioarpynmna meau

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

10

IToarpynna nuHka

IIpoBepka oTueTOB 11O
JIP, npakTuyeckue
3a/laHusl, CEMHHApPBI

11

Penxo3emenbpHbIE DJIEMEHTHI
(cxaHmuit, UTTPUH, JTAHTAH,
JTAHTAHOMIBI )

[IpoBepka oT4eTOB 11O
JIP, mpaktuyeckue
3a/IaHMs], CEMUHApbI

12

[Toarpynna Tutana

IIpoBepka 0T4ETOB 110
JIP, nmpaktuyeckue
3a/1aHMs], CEMUHApbI

13

[Toarpynmna Banagus

[IpoBepka oT4ETOB 11O
JIP, mpaktuyeckue
3a/IaHMs], CEMHHApbI

14

[oxrpymnmna xpoma

IIpoBepka oT4ETOB 110
JIP, nmpaktuyeckune
3a/IaHMs], CEMUHApbI




IIpoBepka 0T4ETOB 110
15 Maprager, ’xeje30, Ko0aIbT, HUKEIh 3 10 10 1 3 JIP, npakTuyeckue
3aJJaHHsI, CEMUHAPbI
ITpoBepka oTyera no
16 KOHTpPOJILHBII cHHTE3 - 15 15 1 13 | KkypcoBoMy CHHTE3Y,
3alMTa OT4eTa
17 3auéT, 3K3aMeH 45 3ayer, 3K3aMeH
Htoro yacos 68 90 90 15 60

B paboueii npoepamme no oucyuniune npu blnoaHenuu 1a00pamopubix pabom npeoycmMompena nPAKmuydecKas no020moeKa 6 8uoe blNoIHeHUs

OMOENbHLIX BUO08 PabOM, CBA3AHHBIX C OYOYUel NPOphecCUOHATbHOU 0esIMeNTbHOCbIO.

4.2 Tl;1aH BHeayIMTOPHOM caMOCTOSITeIbHON PadoThI 00y4aIOIIUXCS M0 JUCIUIITTHHE

CamocTosTeapHas padoTa 00yJaronuXcs

Y4eOHO-METOANUECKOE

Cemectp| Hasanwue paszuena, TEMBI c 3arparel | OreHo4yHOE obecneuenue
o OKH N
P ’ Bun camocrositenbHOM paboThI P BpPEMEHU CpeacTBO CaMOCTOATENBHOH PAOOThI
BBIITOJIHCHUS
(gac.)

Heoprauuueckas Xumus :
Cremenn yue0. i cTya. By30oB: B 3 1./
MeTtammmueckoe COCTOSTHUE pen. 1O. JI. Tpetbskos. - M. :

(eBpaib- aKTUBHOTO
2 BelllecTBa. MeTasnueckast IToaroroska k ceMuHapy 5 Axaziemust. - (Bbiciee
CBSI3b MapT yqacTus B mpo¢ecCHOHaTBHOE
ceMuHape oOpasopanue: EcrecTBeHHbIE
HAYKH).

Heopranuueckas Xumus :
CrerneHs yue0. i cTya. By30oB: B 3 1./
Meronbl uccienoBaHus pexn. 0. /1. Tperbsikos. - M. :

. N MapT- AKTHUBHOTO
B3aUMOJEUCTBUI B IToaroroska k ceMuHapy APEIE 4 4ACTHA B Axaziemust. - (Bbiciee
METAJNIOXUMHUYECKUX CUCTEMAX p y npodeccuonanbHoe

ceMuHape obpasoBanue: EcrecTBeHHbIE

HayKH).




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MCTOI[I/I‘l€CKOC

Cemectp HazBanue pa3aena, TeMbI C 3arpater Ouerounoe obecrerertie
s OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeACTBO CaMOCTOATENBHOH paboThI
BBITTOJTHCHU
(dac.)
3amaun 1 yIpaxHEeHHS 110
C o0ueit xumuu : yued. mocobue
TCICHD / H. JI. 'munka. - U3n. crep. -
aKTUBHOT'O M. : KnoPyc, 2011.-240 c,;
IToaroroBka k cemunapy. Iloaroroska u y4acTus B Heopranuyeckas Xumust
Mertamioxumus (KOppo3us, . (beBpaib, _
KnacTepbl) HaAIIMCaHUE OTYETOB ALDEIE 5 ceMHUHape. yue6. quust ety . Bysos: B3 1./
p p HpOBepKa pen. 10. ﬂ TpeTLﬂKOB. -M.:
OTYeTa 1o Axanemus. - (Bricmiee
IMPOPECCCHUOHAIBHOC
pabote. YO pog
06p330BaHI/ICZ EcrecTBennnie
HAYKH).
Crenenn
AKTHBHOTO Meroanueckue ykazaHus
[enouynsie MeTamibl. ObIIHE y4acTus B
[Togroroska k cemunapy. IloaroroBka K IPAKTUKyMY
0COOEHHOCTH XMMUU IIETOYHBIX N ¢deBpaib 3 CEeMHUHape.
Y HaIlMCaHUE OTYETOB «Metainnyeckas CBs3b.
METaJUIOB [IpoBepka
XUMUS METAIIOBY
oT4yera 1o
pabote. YO
Meroanueckue ykazaHus
o . IIpoBepka
bepwinuii, Marsauii, n K PAKTUKyMY
IToaroroBka v HanKMCaHWE OTYETOB MapT 3 oT4yeTa 1o
LIEJI0YHO3EMETIbHBIE METAILIIBI «Metanmnyeckas CBs3b.
pabote. YO
XHUMHS METAJLTIOBY
Meroauueckue ykazaHus
. [IpoBepka
ATOMUHUI. N K [IPaKTUKyMY
IToaroroBka U HanKUCcaHWe OTYETOB 6 oT4yera o
[Hoarpynna ramaus «Merannyeckas CBs3b.
pabore. YO
XHUMHS METAJUIOBY
Mertoanueckue ykazaHus
IIpoBepka
N K MPAKTUKyMY
[Toarpynna repmanus IToaroroBka n HanKMCcaHWe OTYETOB 3 oT4YeTa 1o
«Metannnyeckas CBs3b.
pabote. YO

XUMHS METAIIIIOBY




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MCTOI[I/I‘l€CKOC

Cemectp Hazpanue pa3nena, TeMbI C 3aTpaThl Onenouroe obecrieneine
3 OKH o
P ’ Bun camocrositensHOM paboTh P BpPEMCHH CPEICTBO CaMOCTOATEITBHOM PaboThI
BBIIIOJITHCHUA
(dac.)
Meroanueckue ykazaHus
IIpoBepka
. K IPAKTUKyMY
[Toarpynna menu IToaroroBka u HanKMcaHue OTYETOB arpenb 3 OT4YeTa 1o
«Merannuyeckas CBs3b.
pabore. YO
XUMUS METAIOBY
ITpoBepka Meroanueckue ykazaHus
« OT4YeTa Mo K IPAKTUKyMY
[Moarpynna nuHka IToaroroBka U HanMCcaHue OTYETOB anpeib 3
pabote. YO «Merannunyeckas CBs3b.
XUMHS METAIIOBY»
C HeOpFaHI/I‘IeCKaﬂ XUMHA
TEIEHb :
Penko3emMenbHbIE 371IEMEHTHI yueb. i ctyn. Bysos: B3 1./
o o [ToaroroBka k ceMHHapy MO TEME AKTHBHOTO pen. 1O. JI. Tpetbsikos. - M. :
(ckaHauii, UTTPUH, TaHTaH, ; MapT-
«PEIKO3EMEJIbHBIE DJIEMEHTbI (CKAHJIHY, 3 y4acTus B Axazemus. - (Bbicuiee
JIAHTAHOUIbI) . anpeib
HTTPHH, JIAHTAH, IAHTAHOMJIBI) » CEeMHHape npoeccHOHANbHOE
oOpazoBanue: EcrecTBeHHBIC
HAYKH).
Iposepka Meroanueckue ykazaHus
N oT4YeTa 1o K IPAKTUKyMY
IToarpynna Tutana [ToaroroBka u HanMcaHWe OTYETOB arpens 2
pabote. YO «MeTtaynmuyeckas CBs3b.
XUMUS METATIOBY
[TpoBepka Meroanyeckue ykasaHus
. oT4YeTa 1Mo K PAKTUKyMY
ITonrpynna Banaaus [ToaroroBka 1 HaMCaHUE OTYETOB arnpenb 2
pabote. YO «Merannnyeckas CBs3b.
XUMUS METAIIOBY
ITpoBepka Meroanueckue ykazaHus
N oT4YeTa 1Mo K IPAKTUKyMY
[Toarpynna xpoma [ToaroroBka u HanMcaHWe OTYETOB arpens 2
pabore. YO «Merannuyeckas CBs3b.

XUMHS METAIIIOBY




CamocrosiTenpHas pabota 00yJaomuxcs V4eOHO-MeToIIecKoe
Cemectp Hassanue paznena, TeMBI C 3aTparsl Onenodoe obecnerierie
3 OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeACTBO CaMOCTOATENBHOH paboThI
BBIIIOJITHCHUA
(dac.)
ITpoBepka Meroanueckue ykazaHus
Maprawneri, »xene3o, KOOaJbT, . . oTyera 1o K [IPaKTUKYyMY
[ToaroroBka 1 HaMMCaHUE OTYETOB | ampeb-Mal 3
HUKEIb pabote. YO «Merannuyeckas CBS3b.
XUMUS METAIIOBY

HpOBepKa Heoprannyeckas xumus : yue0.

oT4yeTa 1o Ut cTyA. By30B: B 3 1./ pen. 1O.
KypCOBOMY J. TpetbsikoB. - M. : Akagemus. -

[ToaroroBka K MPOBEICHUIO CUHTE3A, cuTe3y (Bbiciee mpocheccHORATBHOE

. & % ’ § :E
Koumponbnbm CUHIMe3 HaItMCaHHuE€ OT4YECTa, IOAIrOTOBKA Maun 13 3aI_I_[I/ITa 0 p%OBaHiz KI:)TGCTBCHHBIG
MIPE3CHTALUN yKH).

KypCOBOT'O Meronuueckue yka3aHus K

CHHTE3a MPaKTUKYMY «MeTajueckas
CBSI3b. XMMMS METAJIJIOB)
OO61as TpyA0eMKOCTh CAMOCTOSITENIbHOM paboThl O TUCIUILIMHE (4ac) 60
Bro:keT BpeMeHHU caMOCTOSITEIbHOH PadoThl, MPeIyCMOTPEHHBIH Y4eOHBIM IJIAHOM 60
JUIsSl JAHHOH JMCHUILJIMHBI (Yac)

KonraktHas pa60Ta IIpU NMPOBEACHNUN y‘{e6HBIX 3aHATHUH MO0 JUCIUILIMHE BKJIIOYAET B ce0st:

3aHATHUS JEKIIUOHHOTO TUIA, JTA0OpaTOpHBIE PaOOThI, CEMUHAPCKHUE 3aHATHSI M TPYIIIOBBIE KOHCYIbTAIIMN, HHAUBUAYAJIbHYIO PabOTy

o6yqa}0umxc51 C IpCIIogaBaTeciICM.



4.3 ConeprxaHue y4eOHOT0 MaTepuaja
ConeprxaHue pa3aejioB U TeM TUCHUTLINHBI

1.1. METAJJIMYECKOE COCTOSAHUME BEIIECTBA. METAJIUDIMYECKAS CBA3b

ONEeKTpOXUMHYECKHE  CBOWCTBA  pacTBOPOB.  OKHUCINUTEIbHO-BOCCTAHOBUTEIIBHbBIE
CBOWCTBA U PEAKIMU. DJIEKTPOAHbIE MOTEHIUANbI. Psi HanpsKeHui U ero TepMOJANHAMHUYECKOe
obocHoBanue. YpaBHeHue Hepacra. OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIE  IMOTEHIIUAIIBI.
[ToHsATHE O rabBAHNYECKOM 3JI€eMEHTe. XUMHUECKUEe UCTOUYHUKH ToKa. [Iponeccrl anekTponusa.

[losnoxeHHEe HIEMEHTOB C METAJUIMYECKHMU CBOMCTBAMH B NEPUOAMYECKON CUCTEME.
OOume cBOWCTBA METAUIOB M HMX OOBACHEHHMS C IIOMOIIBIO TEOPUU 3JIEKTPOHHOIO Tasa
(kmaccuyeckol M KBaHTOBO-MexaHuueckod mno Pepmu-lupaky). IlpuHuun muioTHewmen
YIAaKOBKM aTOMOB B KpuUcTaiMueckod pemerke. Iloaumopdusm (ammorponusi) MeTamios.
OOmme cBeneHuss O MONMMOpPGU3ME W AJUIOTPOIIMM HEOPTaHUYECKUX coeauHeHui. Tpu
OCHOBHBIX THIIA KPHUCTANIMYECKUX PEIIETOK METauIoB. Moiesb, 00bACHSAIOIIAs BOSHUKHOBEHHE
METAJUIMYECKON CBs3M (HAa TpHUMepax MOJIeKyn OeH3oila, KpucTauiax rpadwura, JIUTHS,
O6epwiust). IlpeacraBieHne o 30HHOW TEOPUM KPUCTAUIOB (CYIIHOCTH Teopembl bioxa,
npejcTaBieHue o 30Hax bpuiosHa, K-BekTop, BasieHTHas, 3allpellleHHass 30HbI, 30HA
npoBogumocTH). OO1iee 3HaYeHHUe 30HHOW TEOpPUM Ui XMMHUHU TBEPIOTO COCTOSIHMSI BELIECTBA.
[TpoBOIHHMKY, TOTYIPOBOJHHUKH, ITUAIEKTPUKH. [lomyMeTaisl 1 COBpeMEHHOE MPEICTaBICHHUE
00 uX mpupoze (30HHOE CTPOCHHME KPHUCTAIJIOB IOJYMETAJUIOB). 3HAYE€HHE IOJIyMETaNIOB B
Pa3BUTHH XUMHH U (DU3UKH TBEPJIOTO Teja. TaMMOBCKOE COCTOSIHHE JIEKTPOHA Ha TIOBEPXHOCTH
TBEPJOTo Tesa. PEKOHCTPYKIMSI TOBEPXHOCTH.

1.2. METOJIbI UCCJIEJIOBAHUS B3AUMOJIEUCTBUI B METAJJIOXUMUYECKHX
CUCTEMAX

CmuiaBel MeTauIOB M MeTO/Abl WX u3ydeHus. [IpaBuno ¢az. daza. Kommonent. Yucmno
creneHeil cBoOozbl. Ilpumepsl npumeHeHus mnpaBwia (a3, DPUIMKO-XMMHUYECKHH aHaM3.
[Tpunumns! HenpepriBHOCTH U cooTBeTcTBUS (110 H.C.KypHakoBy). Kpusbsie oxnaxaenus. Turmsl
auarpaMM IUiaBkocTH. Cuctembl He 0Opasylole XUMHUYECKHUX COEJUHEHUH (C MpOoCTOoif
OBTEKTUKOM, TBEPABIE pACTBOPbl C HEOIPAHWYEHHOM W  OTPAaHWYEHHOW  B3aWMHOU
pacTBOPUMOCTBIO, JHAarpaMMbl INepuUTeKTHdeckoro Tuma). CucremMbl ¢ 00pa3oBaHHEM
XUMHYECKUX coeAuHeHud. MHTepMmeTamnnueckue coequHeHUs. JlalnbTOHUIBI U OepTOINIbI
(coemunenuss KypnakoBa, ¢asbl JlaBeca, (a3pl BHEAPEHUs], JICKTPOHHbIC coenuHeHHs FOM-
Pozepn).

1.3. METAJUIOXUMU A

Krnaccudukanus 31eMeHTOB-METAUIOB C TOYKH 3PEHHS MX METAJUTMYECKOTO CTPOCHHS.
[Tepexomubie dmemMeHTHI (OmpeseneHne, OCOOCHHOCTH CBOMCTRB). Psim HanmpspKeHW METaJIoB U
ero  TepMoAMHaMU4eckoe  obocHoBanme. Koppo3us  MeTamioB  (XUMHuecKas U
ANEKTPOXUMUYECKASI), BUIBI AIEKTPOXUMUUYECKONH KOppo3uu. CrocoObl 3alMThl METAIJIOB OT
Koppo3uH. JlnaroHanbHOe cXOACTBO 3JeMeHTOB. ['eoxmmuueckue "3Be3abl" A.E.Depcmana.
CoenvHeHHs TEPEXOIHBIX 3JEMEHTOB CO CBS3bI0 MeTall-MeTayll (KjacTepbl). MeTamibl Kak
OCHOBa MHIYCTPUU. 3HAYCHHUE METAJUIOB B HAPOJHOM XO3SHUCTBE U 00OPOHBI CTpaHbL. MeTasuibl
KU3HH.

1.4. IHEJJIOYHBIE METAJUIBL. OBIIIME OCOBEHHOCTU XUMHWU EJIOYHBIX
METAJIJIOB

@opMBbI HaxOXKAeHU B IpupoAe. MuHepanbl. MeTo bl MOMy4YeHHs IPOCTHIX BEIIECTB, UX
cBoiictBa. Kucnopoanesie coenuHeHHs (OKCHUJIbI, TEPOKCUIbI, HAAMEPOKCHUJIBI, O30HUJIBI).
3aBUCUMOCTh YCTOMYMBOCTH OTJIEIBHBIX KHUCIOPOAHBIX COEAMHEHUN OT pa3MepoB HOHOB
MeTauioB. O0IaCTh TEPMOANHAMUYECKONW YCTOMYMBOCTH COCTUHEHUN MIETOYHBIX METAJIIOB.

JIMTUI. Oco6eHHOCTH CTPOSHHS aTOMA U HOHA JHTHS U CBS3aHHBIC C THM aHOMAIIbHBIC
CBOMCTBA COCAVHEHUM JIMTHUSA: TEPMHUYECKash HECTOMKOCTb €ro CoOJIeH, aHOMaJlbHas



pactBopuMoOcCTh (xyopun, ¢ocdar). BzaumoneiictBue ¢ azorom. ['mapua autusi. CKIOHHOCTD
cojedl swmtuag K ruapatanuu. Jlutuii-kommuekcooOpasoBarenb. CXOACTBO  HEKOTOPBIX
COEIMHEHUH JINTUSI U MATHUS.

HATPUI. CymHOCTh METOJIOB TIOyUEHUs eKOro HaTpa. Kpucrammoruapatsl cynbdara
u KapOoHaTa HaTpus, TeKToruaparel. Hurpar natpus. ["anorenuast Hatpus. ['uapun Hatpus.

KAJIMA. CrocoGsl momyueHust emkoro Kamms. Kammiimas cemutpa. Kanmiinbie
yaoopenus. HaTpuii u Kanuii - MeTasuibl )KU3HH.

PYBUJIMA u [E3UM. Py6unmit u uesmii - pefkue menounble MeTamisl. [Ipumenenue.
Hossle o0acTu mpuMEHEHHUS IEIOYHBIX METAJNIOB U UX COCIUHEHUM.

1.5. BEPUJUIUN. MATHUU. IHEJIOYHO3EMEJILHBIE METAJIJTBI

OO0mrast XapaKTepUCTUKa CBOMCTB 3JeMEeHTOB. MuHepalibl, 00J1aCTH TePMOAUHAMUYECKOM
YCTOWYMBOCTH COCTUHEHUI OCpHILIHSI, MarHus U IEIOYHO3EMEIbHBIX 3JIEMEHTOB (METAILIOB).

BEPWJIJIMI. Merammumdecknii Gepumnmii u ero coiictBa. [HAPOKCHI GEPUILTHS, COII
Oepwiua u Oepwnatel. KoMmrmiekcHbIE COeAMHEHUs Oepusuivs, OCOOCHHOCTH HX CTPOCHUS.
OnekTpoHoaepUIUTHBIC MOJICKYIbI. [IpuMeHeHne 6epunus.

MATHUI. CpoiictBa MeTautnyeckoro Maraust. CruiaBbl Maruus, ux 3HayeHue. Oxcunm u
runpokeu Maraus. @ochart Maraus. ['uaponau3 pacTBOPUMBIX cojieii Maraus. Marne3uaabHbIH
neMeHT. [I[puMeHeHrne Maruus u ero CoeAMHEHU M.

IMEJIOYHO3EMEJIBHBIE METAJIJIbI. CBoiicTBa MeTAJUIMUECKOro Kaubiust. OKCUI U
TUAPOKCHUJ KalabLus, TUAPUA U HUTpUI Kanblus. CoaepikaHue CoJIed Kajdblus B PEUYHOU U
Mopckoil Boze. JKecTkocTh BOABI (BpeMEHHas U TIOCTOSIHHAs), TPaayChl >KECTKOCTH.
CoBpeMeHHbIE METOAbl OUYMCTKUA BOJABI (MOHHBIA 0OMeH). ManopacTBOpUMbBIE COJU KaibIHs -
KapOoHaT, okcanart, cyib(ar. ['urc, ero coiictBa. [IponsBoacTBo nemerTa. OCHOBHBIC YEPTHI
XUMHUHM CTpOHIMs, Oapus u paaus. CBoilcTBa MeTalioB W UX coeAuHeHuid. [IpumeneHue
CTPOHIIMS, Oapusi, paius U UX COCTUHEHUMN.

1.6. ATIOMUHNI

MuHepansl amoMuHuS: OOKCHTHI, HedenmnH u ap. CyIIHOCTh MPOIECCOB MepepadOTKU
OoKcHUTa Ha OKCHU A aJIFTOMHWHUA, MIPUHIUIIBI IPOU3BOJACTBA MCTAJUIMYCCKOTO aJIFOMHUHUA. CruiaBbl
amomunans. Kopyna. HckycctBeHHble pyOMHBL. AnroMuHatel.  Amomorepmus. Okcup
amomMuHus. Conu amoMUHUA, UX TUaponu3. ['uapokcua amromMuHuss. CTpoeHHE THMAPOKCH/IOB.
[Tonumepu3anms 3a cYeT NPOLECCOB ONSIMUM W OKcONsIMU. KoMIUIeKCHBIE COoenTuHEHUs
AJIFOMHUHUA. KpI/IOJ'II/IT. KBaCHI)I. B€3BO}IHLIC U TUAPATUPOBAHHBIC TAJIOTCHHUABLI AJTFOMUHMHA.
Imapun  amomusus, amomoruapun sutus. CyOcoeaWHeHHs — alOMHUHHSA.  Peakuuu
JAUCTIPONIOPUHUOHUPOBAHUA W KOHITPOIMMOPUMOHUPOBAHUSA. HonyquI/Ie CBEPXYUCTOI'0 AJIIOMHUHUA
U3 cy0coeAMHEHUH.

1.7. IOAT'PYIIIIA TAJUIUA

OO0mas xapakTEepUCTHUKA JJIEMEHTOB ToArpymmbl. McTopusi OTKpbITHS raums (dKa-
aTlOMUHMS), Tpenckazanue cBoiictB ramms J.M.MenneneesiM. Ilepuogmueckuil 3akoH
Jd.N.MeneneeBa - OCHOBa JaJbHEWINEr0 pa3BUTHS HEOPraHMYecKoW XuMuHM. Haxoxnenue
rajuiis, UHAUS ¥ Tauins B pupoje. CyluHOCTh IPOLECCOB BbIIEIECHUS TajulHsl, UHAUS U TaJUIUs
n3 pyd. CymHOCTP METOJOB IMOJIYYEHHS METAJIOB. BOCCTaHOBIEHHME Tauiks TajlslaMOu
AITIOMUHMS B IIEJIOYHBIX pacTBOpax. ["annuil, MHAWI U TaJUTUH - pacCessHHbBIE JIEMEHTBI.

Merammueckuil rajulnid, ero Gu3ndeckue U XUMHUUYECKHe cBorcTBa. [Ipupona Hu3koU
TEeMIIepaTyphl TUIABJICHHUS U BBICOKOW TeMmIiiepaTyphl kunenus ramusa. Coegunenus raus (+3)
u rammsa (+1). Oxcuaer rammus. 'mapokcun ramwmus (+3). Conau raums U WX THAPOIH3.
lannater.

Meramnuueckuii uuHami. [Ipumenenune crmiaBoB wuHAuUs. CoeAWHEHUS WHAUSA B
pa3nuyHbIX cTeneHsax okucieHus. ['uapokcun unaus (+3). Conu unaus (+3), UX TUAPOIH3.



Merammueckuii Tagamii. CoenuaeHus tamus (+1) u (+3), 0COOEHHOCTH UX CBOWCTB.
OCO0OCHHOCTH XMMHHU TAJIHs. Y CTOWYMBAs CTENEHb OokucieHus. [IpencraBienus o6 MHEPTHOM
nape BaJICHTHBIX 3JIEKTPOHOB M NIPHUpPOJA 3TOro sBICHUS. [IpruMeHeHne COoeIMHEHWH rajums,
WH/IWS ¥ TaJUTUS B TTOJTyTIPOBOJAHUKOBOM TEXHUKE M JIPYTUX 00JIaCTAX.

1.8. IIOAT'PYIIIIA TEPMAHUA

OO01mas xapakTepucTHKa 3JIEMEHTOB noArpymnmbsl. Haxoxnenue B npupoze. [lomyuenue
MPOCTHIX BElIECTB. VICTOpUs OTKPBITHS repMaHus (9Ka-CULIAIIUSA).

CgoiictBa repmanusi. CoenuHeHus repmanus (+4). JImokcua repmaHus, TepMaHATHI.
Terpaxnopun repmanus. I'mapunel. CoenuHenuss repmanust (+2). I'epmaHuil Kak BaKHBIN
MOJTyPOBOIHUKOBBIN MaTepHal.

CeolicTBa 0-, - ¥ Y-0J10Ba. 0-00BO - "OecmieneBoit”" momynpoBogHuK. [Ipupona
"kpuka" onoBa. Coeaunenus oiosa (+2). BoccTtaHoBHUTENnbHBIE CBOWCTBA COEAMHEHMI OJOBA
(+2). Coenunenus omnoBa (+4). Oxcupn onoBa. OJOBSIHHBIE KUCIIOTHI, UX CTpoeHHe. CTaHHATHI,
TUOCTaHHATHI, CyNb(huasl onoBa (+4). XmopHoe 0n0Bo. KoMiekcHble coennHeHus: onoBa (+4).
[Ipumenenue onoa u ero coeauHenuii. CIuiaBbl 0JI0Ba.

CgoiicTBa Metaymmmdeckoro c¢BHHIA. CoemuHeHus cBuHNA (+2). OKCUA U THAPOKCHI
ceunma. Coenunenusi cBuHna (+4).IlmomOare, ux crpoenue. KomrmiekcHbie coeaMHEHUS
ceuHua (+4). IlpuHounbl mnepepaOOTKH CEPHUCTBIX CBUHIOBBIX pyA. IlpumeHenue
METaJUIMYECKOT0 CBUHIIA U €ro coenuHeHuil. CrilaBel CBUHIIA.

1.9. TIOAr'PYIIIIA MEAN

OO01mas xapakTepuCcTHKa JIEMEHTOB MOATPYIIIIBL.

[Tpuponubie coenuHeHus: Meau. CyIIHOCTh HPOIECCOB M3BJICUEHUS MEIU U3 Pyd U
nonydyeHue Mmeau. CBolcTBa MeTauIMyeckoil meau, ee cruiaBbl. CoeauHenust meau (+1), (+2).
Comu meamn (+2), CTpoeHHWE KPUCTAUIOTHAPATOB C HEYETHBIM KOJUYECTBOM MOJIEKYJ BOJBI.
KommiekcHbie coequnenus. [IpakTudeckoe HCMOIB30BaHNE MEIU U €€ COSIMHEHUIA.

OCHOBBI TIOJIyYEHUSI U CBOMCTBa MeTauinueckoro cepedpa. CruiaBel cepebpa. IIpornece
cepebpenus. Ilonstue o mpouecce dotorpapupoBanus. CBoiicTBa BaKHEHIINX COETUHEHUMN
cepebpa. KommuiekcHble coequHeHne cepedpa, nX CBOWCTBA, CTPOCHUE U MUCIOIb30BaHUE.

CamopoaHoe 30J10T0, 30JI0TOCOAEpKAIUE pyAbl. | [pUHIINIIBI U3BIEUEHNUS 30J10Ta U3 PYI.
CaoiicTBa MeTaJIIMUECKOr0 30J10Ta. [Iporiecc pacTBOpeHUSI METAUIMUECKOT 0 30J10Ta B pacTBOPax
MUAHUCTBIX colied. [IpuunMHa W3MEHEHUS OKUCIUTENbHO-BOCCTAHOBUTEIHFHOTO COCTOSHUS
cuctemsr Au’, Au*! mpu o6pasoBaHMM pacTBOPHMOro KomriekcHoro asmona [Au(CN).].
Brigenenue 3070Ta M3 [UAHUCTBIX PACTBOPOB METOAOM IieMeHTamuu. OKCUABI U THIPAThI
30J10Ta. 30JIOTOXJIOPUCTOBOJIOPOAHAS KHCIOTa. AypaThl. ColM M KOMIUIEKCHBIE COEIMHEHUS
3om0Ta. Ilpumenenune 3om0ta u ero coequHeHuid. CycanpHoe 30510T0. [ToHATHE O TpOOUpPHOM
aHayuse.

1.10. ITIOATPYIIIA IIMHKA

OO01mas xapakTepucTUKa SJIEMEHTOB MOATPYIIIBI ITUHKA.

Haxoxnenne mmHka B mpupojie. CyIIHOCTh MPOIECCOB HW3BIICUCHHS IIMHKA U3 PY/I.
CBolicTBa METAJUTMUECKOTO IMHKA, CIaBbl IuHKA. Okcua u ruapokcua nuHka. CoctosHue
WOHOB ITMHKA B BOJHBIX PACTBOpPAX M HEBOJHBIX aMMHA4YHBIX pacTBopax. Coiu [HHKA WU
nuHKaThl. [{HHK Kak KomIiekcooOpa3oBarens. [[puMeHeHne IMHKA U €T0 COSTUHEHUI.

[TpupomHbIE COCTUHEHHUS KAJAMMSA, W3BJICUYCHUE KaJIMUS W3 OTXOJOB ITMHKOBOTO
npousBojcTBa. Kangmuii u ero cruiaBsl. Okeua v rusipokcu kaamusi. Conu kaamusi. Baxkuelimue
KOMIUIEKCHbIE coelMHEeHUs. CBsA3b MeTalI-MeTalll B coeAuHeHuax kaamus (+1). Ilpumenenue
METAIITMYECKOTO KaIMHUs U €T0 COSTMHECHU.

Haxoxnenvue pryru B npupone. [lonyyenue prytu. CBOMCTBA METAUIMYECKOW PTYTH.
Amanbramel. [IpyunHa HU3KOW XUMHUYECKOW aKTUBHOCTH PTyTH. OCOOCHHOCTH KOH(UTYpaIiu
(n-1)d*°ns?. Ponb MHEPTHOI TAphl BaIEHTHBIX S-3IeKTPOHOB. COCITMHEHHs PTYTH (+2), OKCHJI



prytu. Cynema. KunoBapb. Kommiiekcubsie coequuenus prytu. [IpousBogusie pryTt (+1), ux
cTpoeHne u cBoicTBa. CBs3b MeTaul-MeTaul B coeauHeHusx pryTu (+1). JlokazarenbcTBa
cymiecTBoBaHHus dToi cBsizu. Kanomenb. OcoOble CBOMCTBA MOHOKPUCTANIOB KaJIOMEIH.
[IpumMeneHue pTyTH U €e COeTMHEHUH.

1.11. PEAKO3EMEJIBHBIE ODJIEMEHTBI

OOwrast XapakTepUCTUKA CBOMCTB JIEMEHTOB MOJAIPYMIIbI CKaHAUS (CKAHIMI, HTTPHIA,
JAHTAH, JAHTAHOM/JbI, AKTHHMI). MuHepanabl peaKO3EMENbHBIX JJIEMEHTOB. MeTombl
HOJyYEHHs METAJUIOB U UX CBOMCTBA.

Ocobennoctu xumuu ckaHausa. CoequHEHUsT CKaHIWS, UTTPUs, JAHTaHA, AKTUHUS.
OCHOBHBIE YePThl XUMUH aKTUHHUSL.
CrpoeHune 3JIeKTPOHHBIX 000JI0YEK aATOMOB JIAHTAHOUAOB. PU3HUECKUE M XMMUYECKHE CBOICTBA
naHTaHouA0B. COeQUHEHMsI JIAHTAHOUJOB B AHOMAJBHBIX CTEIECHSIX OKHUCICHHS. MOHOTOHHOE
N3MEHEHHE CBOMCTB M BHYTPCHHAA IIEPUOINIHOCTD CBOMCTB IMPOCTBIX BCUHICCTB U XUMHUYCCKUX
COCIMHEHUN B ceMelCcTBE JaHTaHOMAOoB. OKcuapl, THAPOKCHIBI U cond. KomIiulekcHble
COCIUHCHMNA, IIBOI71HI:I€ conu. Biansane JJAaHTaAaHOUJHOI'O CXXaTus Ha yCTOfI‘IHBOCTI: KOMIIJICKCHBIX
coeauHeHuil. Paznenenue cmecell peaKo3eMENIbHBIX JIEMEHTOB METOJIOM (HpaKIMOHHOIO
ocaxaenus. [IpencraBieHne o MeTogax HOHHOOOMEHHON COPOLIMU U JKUJKOCTHOW AKCTPAKIIUH.
Xpomororpaduyeckoe paszzeneHue cmeceil JaHTaHOMJOB. lcnoib3oBaHUE —COEAMHEHHM
peAKO3eMENbHbBIX 3JIEMEHTOB B HOBOW TEXHUKE.

1.12. TIOATPVYIIIIA TUTAHA

OOw1ast xapaKTepUCTHKA 3JIEMEHTOB MOJTPYIIIbI TUTAHA.
Haxoxnenne tuTaHa B mpupone. CyInHOCTh MONYyYEHHUS THTaHA W3 MHHEPAIHHOTO CBIPbHS.
Merannuueckuil TUTaH, cBOicTBa, mpuMeHeHue. CriaBbl TUTaHa. DOPMBI HAXOXKJCHUS THUTAaHA
(+4) B BoaHbIX pacTBopax. ['maponu3 ramoreHunoB THUTaHa. TutaHatel. ['MIpoau3 TUTaHATOB.
[Tponeccrl crapeHus coeavHeHM TUTaHa. Ilpomecchl OMSALMU U OKCOJALUHU. | UAPOKCHIBI U
OCHOBHBIE COJHM TUTaHa. KOMIUIEKCHBIE COCTUHEHWs THUTaHA. J[MOKCHI THUTaHa W €ro
npuMeHeHne. CoeJMHEHUS TUTaHA B HU3IINX CTENEeHAX OKUCIeHUsI. MOHOOKCH/] TUTaHA.

MuHnepanpHOE ChIpbe HUPKOHMA W radHus. IIpyHOUDBI DONY4YEeHUS METAILIOB.
CaoiicTBa nOHOB 1IMpKOHUA (+4) u rapHus (+4) B BOJHBIX pacTBOpax. [ MIpOKCHABI LIUPKOHUSA
(o=, B- m y-). CoBpeMeHHbIE METOIbI pPa3iCiCHUS LUUPKOHUS M TadHHS. (TOPIMPKOHATH U
¢Topradpnarsl. [IpumMeHeHre coeAMHEHUI LUPKOHUS, radHUS U UX COSAMHEHUI.

XapakTepucTHKAa XHUMHYCCKHX CBOMCTB 1040 (pe3epdopamsi). CyIIHOCTH METOJIOB
CHHTE3a U uJeHTU(uKanuu pezepdopaus.

1.13. TIOATPYIIIA BAHAUA

OO61as xapakTepyCcTUKa 3JIEMEHTOB MOATPYIIIBI BaHAIHS.

Haxoxnenue Banaaus B npupojie. CriocoObl n3BiIeueHus BaHAAUs U3 Py U MOTyYSHHS
MeTaJlIm4yeckoro Banaaus. CBoiicTBa MeTayuinyeckoro BaHaaus. CoeJuHeHHs BaHa sl B Pa3HbIX
creneHsx okucineHus. CocTosHue HOHOB BaHaAWs (+5) B KHUCHBIX U IIEIOYHBIX BOJHBIX
pactBopax. [IpuMeHenne BaHaausl, CIIaBbl BaHAIMS.

Munepansl HuOOMST ¥ TaHTajda. [IpUHIMOBI TOMy4YeHUsS W CBOMCTBA METAJUJIOB.
CocrosHue noHOB HHOOUS (+5) U TaHTana (+5) B KHCIBIX U HIENOYHBIX pacTBopax. OKCuibl 1
THJIPOKCHUIBI, COJTM, KOMIUIEKCHbIE coennHeHus. Hrnobarel U TaHTanaTel. MeToabl pa3ieieHus
HUOOWS ¥ TaHTana. [I[puMeHeHne HHOOWS, TaHTalla U X coeAuHeHnd. NbaSn cBepXmpoBosiiee
MeTamMueckoe coequHeHue. CyIHOCTh M 3HAUEHUE SIBJICHUS CBEPXIPOBOAUMOCTH IS
pPa3BUTHS HOBEUILIEH TEXHUKH.

1.14. IIOAT'PYIIIIA XPOMA
OOm1ast xapakTepUCTHKA IIEMEHTOB HOATPYIIIBI XpOMa.



MunepanbHoe cbippbe Xpoma. [IpuHIMNBI nepepaboTKH XPOMHUCTOTO KEJIE3HSKa.
CaoiictBa metaimmyeckoro xpoma. CraBbl xpoma. Bakneitmme coeaunenus xpoma (+3).
KommuiekcHbie coequHenust xpoma (+3), aMMuakathl, KBacubl. XpoMUThl. COeIUHEHHs] XpoMma
(+6), ux cBoiicTsa.

Munepansl moJaubaeHa U BoJbdpama. MeToapl MonydyeHUs METauioB. XUMHUYECKUE
coeuHeHusT MonuOnaeHa M Boib(ppama. OKCUABI W TaJOTEHHIB MOJHOACHAa M BOJb(pama.
MommbaeHoBbie U Boiab(hpaMoBbie KUCIOThL. CocTtossHre MonuOaeHa (+6) u Boibppama (+6) B
BOJIHBIX pacTBopax. M3omomucoenuuenus. ['erepononmcoenunenus. Kapounel. CoenuHeHHS
MonubaeHa U Boib(pamMa B HHU3KHX CTENEHAX OKucieHus. BonbdpamoBbsie OpOH3BI
MonubnenoBast 1 BosibppaMoBasi cuHb. [IpuMeHnenue MonubaeHa U Bodbppama. MonmubaeH u
BOJIb()paM KaK OCHOBA IMPOU3BOJICTBA KAPOIMPOUHBIX U TBEPJBIX CIJIABOB.

CoenuHEeHHUs IIEMEHTOB CO CBSI3bI0 METaJI-METaILI (KJIACTEPHBIC COSTUHEHHS).

1.15. MAPT'AHEL, XXEJIE30, KOBAJIbT, HUKEJIb
OOmast xapakrepuctuka »3ieMeHToB. Ilpupognsie coenuHenus. IlpuHnunbl nomyyeHUs
MeTaiI0B. OKCHJIbI, TUAPOKCHU/IBI, TAJIOT€HUIbI U APYTHUE COCTUHEHUS.

1.16. 3BAKJIIOYEHUE
[TpoGnembl ¥ NEepCHEeKTUBBI PA3BUTHUS HEOPraHWYECKON XMMHUH. 3a7ayll CHHTE3a HOBBIX

HCOPIraHUYCCKUX COCJIMHEHUN C 3aJaHHLIMHM CBOMCTBaAMH (HOJ'IyrIpOBOI[HI/IKI/I, TYIrOIUIaBKUC U
CBCPXIIPOBOAAIIUC CILIABbI, KJIIACTCPbI H T.I[.). DU3NKO-XUMHUUECKHE METOJAbI HCCIeA0BaHUS
HCOPIraHUYCCKUX COCJIMHECHUM. HpO6J'I€Ma MMOJIy4YCHUA BCHICCTB CBerBBICOKOﬁ YUCTOTHI.
MeTaJ'IJ'IOOpFaHI/IquKaH u 6I/IOH60pFaHI/I‘leCKa${ XHUMHU. HepCHeKTI/IBLI HCIIOJB30BaHUsA BCECX
HU3BCCTHBIX 3JICMCHTOB B HAYKC U TCXHHUKCE.

4.3.1 lepeyeHb ceMUHAPCKHUX 3aHATHI U J1a60PATOPHBIX PadoT

Ne | Nepaspmenawm | HammeHoBaHHME CEMHHApPOB U TpynoemkocTs Ouenou- | @opmupye
n/n TEMBI 1a00paTOpHBIX PaboT (uachl) HBIE -MbIE
JAUCLUTUTHHEI Beero | IIpakTuu |CpencTBa| KOMIIETEH-
9acoB eckast UH
MOJIrOTO
BKa
1 Merammyeck | Cemunap «Memannuueckoe 4 Vernoe | OIK-6.1
0€ COCTOSIHUE | COCMOsIHUE 8eujecmea cobecen
BEIIIECTBA. OBaHHUE
Merammuaeck
asi CBA3b
2 Merto bt Cemunap «Cnaaewy» 4 Ycraoe | OIK-6.1
UCCIIEI0BaHUS cobecen
B3aUMOJICICTB OBaHHE
Hii B
METAJUIOXUMHU
YECKUX
crcTeMax
3 Mertamnoxumu | 1. Koppo3usi, Bo3HHKaroas 4 2 Otuéter | OIK-6.1
g (KOppo3usi, | IPH KOHTAKTE JBYX METAIJIOB OIK-3.2
KJIACTEPHI) 2. AKTUBaTOpBI KOPPO3UHU OIK-1.2
3. 3ammTa OT KOppO3uu OIIK-6.1
4 [lemounbie 1. CBoiicTBa METANIMYECKOTO 4 4 Otuéter | OIK-6.1
METaJUIBI. HaTpuA




Oo6wume 2. IlonyueHue u cBOICTBa OIIK-3,2
0COOEHHOCTH | KMCIOPOIHBIX COCIUHCHHIM OIlK-1.2
XUMUH HATpHUS OIIK-6.1
[IEITOUHBIX 3. Tuapomnus comei Mea0IHbIX
METaJlIOB MCTaJIoB
5 bepunnmii, 1. ITony4enue u cBoiicTBa Otuéte | OIK-6.1
MAarHwi, THIPOKCHUIOB OCpUILIHS U
ieI04YHO3eMe | Marius OIIK-3,2
JIBHBIC 2. OcHOBHBIE KapOOHATHI 811?1112;5
OCpHILINS U MarHus e
METaJIIbl p a
3. TUAPOKCHABI U COMH KANbITHUS,
CTPOHIIUS U Oapus
6 AmoMuHHI 1. CBoiicTBa METAUIMYECKOIO OTtyéte | OIK-6.1
ATFOMUHS
2. [onyuenue u cBOMCTBA OIIK-3,2
THIPOKCHU/IA aTFOMUHUS OINlK-1.2
3. M'maponus coequHeHUH OIK-6.1
ATFOMUHHYS
7 [Toarpynna Cemunap «CpagnumenvHas Verwoe | OIK-6.1
raJUms xapaxkmepucmuxa S- u p- cobecenno
MEmainnos BaHe
8 [Hoarpynna 1. TTony4enue onosa Otyéte | OIK-6.1
repMaHus 2. Coeaunenus ojiopa (+2) u
(+4) OIIK-3,2
3. Coenunenus cBuHIA (+2) U OIIK-1.2
(+4) OIIK-6.1
4. CBolicTBa CBUHIIOBOTO CYpHKa
9 [Toarpynmna 1. ITonyuyeHue u cBOWCTBA MeIU Ortuéter | OIK-6.1
MeIn 2. Coenqnnenus menu (+1) u (+2)
3. Tosyuenune okcuaoB cepebpa OIIK-3,2
(+D)u (+2) OIK-1.2
4. I'anorenunel cepedpa OIIK-6.1
10 | [Hoarpynna 1. TuapoKcuab! U CYIb(HIBI OtuéTer | OIK-6.1
IIMHKAa IIUHKAa 1 KaaMHuA
2. Tuaponus coneil MHKA 83%?5
3. CoeTMHEHHS PTYTH OLK.6.1
11 | Penxozemensn | Cemunap «Cpagnumenvhas 'V cTHOE OIIK-6.1
bIe DJIEeMEHTHI | Xapakmepucmuka d-memannosy cobeceno
(cxaHui, BaHHE
WUTTPU,
JIaHTaH,
JIAHTAHOU/IBI)
12 | [loarpynna 1. Coenunenus tutana (+4) u Otyéter | OIK-6.1
THTaHa (+3)
2. I[lepOKCHIHBIE COEAUHEHMS OIIK-3,2
TUTaHA OIIK-1.2
OIIK-6.1
13 | lHoarpynna 1. Coenunenus Banaaus (+5) u OTtyétel | OIK-6.1
BaHAHSI HUBIIAX CTETEHEH OKMCIEHMS
2. TlepoKcuHBIE COETMHEHHS OIIK-3,2
BaHaMA OIlK-1.2
OIIK-6.1
14 | lloarpynna 1. Coenuuenus xpoma (+3) u Ortuéter | OIK-6.1
Xpoma (+6)
2. Cynbuasl ¥ THOCOIU OIIK-3,2
OIlK-1.2

MosubJieHa 1 BoJibhpaMa




3. [lepokcuaHble COSTMHCHUS OIIK-6.1
MoubIeHa 1 BoJb(pama
4 KoMILIEKCHBIE COCAUHECHUS
MOJInOIeHa
15 | Mapranen, 1. Coenunenust maprauua (+2)- 12 12 Ortyéter | OIIK-6.1
KeIeso, (+9)
KOBAIBT, 2. CBOICTBa MAHTaHATOB U OIIK-3,2
HUKEb nepMaHraHaToB 812115:; i
3. 'mapokcuasl xKenesa, '
koOanbTa 1 HUKeNs (+2) u (+3)
4. Comnu xene3a, koOaiabTa U
HHUKCIIA
4.3.2. [lepeyenn TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOAATEIbHOE U3yYeHH e
(camocTosiTesqibHAsI padoTa CTY/ICHTOB)
Ne Tema 3ananue dopmupyemas NaK
No KOMIIETEHIINA
/1
1 Mertaugeckoe ITonroroka k cemunapy | OIIK-1 OIIK-1,2
COCTOSIHME BEIIECTBA.
Meramnueckas CBSI3b
2 Merozb [ToaroroBka k cemunapy | OIIK-1 OIIK-1,2
HNCCIICAOBAHUA
B3aMMO/ICHCTBUH B
METATTJIOXUMHUYCCKUX
CUCTEMAX
3 Merautoxumus IloaroroBka k | OIIK-1 OIIK-1,2
(kopposusi, knacTepsl) | cemunapy. Iloaroroska | OITK-3, OIIK-6 OIlIK-3.2
M HanycaHHe OTYETOB OIIK-6.1
4 lemounsie metaybl. | [logroroBka K | OIIK-1 OIlK-1,2
Obmme ocobennoctr | cemunapy. Iloaroroska | OIIK-3, OTIK-6 OIIK-3.2
XUMHWH HICTOTHBIX ¥ HaIlMCaHWe OTYETOB OIIK-6.1
MCTaJIJIOB
5 bepunnuii, Maraui, IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
IIETOYHO3EMENIBHBIE | HammucaHue OTYETOB OIIK-6.1
METaJlJIbl
6 ANOMUHMH IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
HaIMcaHue OTYETOB OIIK-6.1
7 Ioarpymnmna ramumms IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
HaIlMcaHue OTYETOB OIIK-6.1
8 Ioarpynna repmanust | [Togroroska u | OIIK-3, OIIK-6 OIIK-3,2
HaIMcaHue OTYETOB OIIK-6.1
9 [Moarpynna meau IloaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
HaIlMcaHue OTYETOB OIIK-6.1
10 [Moarpynmna nuHka IloaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
HaIlMcaHue OTYETOB OIIK-6.1
11 Penko3zemenbHbIE [ToaroroBka k cemunapy | OITK-1 OIIK-1,2
AJIEMEHTHI (CKaHIuH,
UTTPUMN, JTAHTaH,
JIAHTAHOUJIb])
12 [onarpynna tutana IToaroroska u | OIIK-3, OIIK-6 OI1IK-3,2
HalMcaHHe OTYETOB OIIK-6.1
13 [Moarpynna Banagus | [loaroroska u | OIIK-3, OIIK-6 OIIK-3,2
HaIlMcaHHue OTYETOB OIIK-6.1




14 [oarpynmna xpoma IToaroroBska u | OIIK-3, OIIK-6 OI1IK-3,2
HallMcaHHue OTYETOB OIIK-6.1
15 Mapraseri, xenes3o, IloaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
KOOAIIbT, HUKEJIb HallMCcaHHWe OTYETOB OIIK-6.1
16 IToaroroska K | OIIK-2, OIIK-6 OIIK-2,2
Konmpononoui HPOBENEHUIO  CHUHTE3a, OIIK-6.4
cunmes HaIlMCcaHue oTuéTa,
MOJrOTOBKA
MIpEe3EHTAINH
4.4 Meronuyeckue YyKa3aHusi 10 OPraHM3alUM CaAMOCTOAATEJbHOW PadoThI
CTY/IEeHTOB
CamocTosTenbHas paboTa CTYAEHTOB, CBSI3aHHAas C [OATOTOBKOW OTYETOB IO

BBINTIOJTHCHHBIM Ha60paT0pHBIM pa60TaM, 3aKpPCINICHUEM TCOPCTHUYCCKOI'O Marcpualia B BHIAC

pelICHMA 3a4a4 U IIOATOTOBKU K CEMHUHAapaM, MMpOBOAUTCA BO BHCAYAUTOPHOC BpCMH.

Cmpykmypa omyema no 1a60pamopHou pabome:

1. [ens paboTHI.

N

TeopeTuueckas 4acTh.

3. Brmonnenne PaCYCTHBIX, l"pa(bI/I‘IeCKI/IX 1 KOHTPOJIbHBIX 3aJJaHUM B COOTBETCTBUH C

MCETOANYCCKUMH YKA3aHUSIMHU K KaXX 01 pa60Te.

4. BbIBoJ (Ha OCHOBE MOJyYEHHBIX PE3YJIbTaTOB).

MeTtoauueckre peKOMEHJAIMK TIO0 BBHIMOJIHEHHIO U 00paboTKe SKCIEepUMEHTAIBHBIX
JAHHBIX TI0 KaXJOoW JabopaTopHOW paboTe OMUCAaHBI B METOJMYECKHX PEKOMEHIAIUSX,
MOATOTOBJICHHBIX TpenoaaBatenssMu kadeapsl: baxenos b.H., Jlumosa JI.M., Kamesckuit A.B.,
CadponoB A.IO., CranemakoBa B.A., SIckko T.H. Merammueckas cBsizb. XUMHS METAIJIOB -

Wzn-so UT'Y, Upkyrck, 20109.

[TpumMepsI perieHns: THTOBBIX 3a/1a4 MPEACTABIEHBI B PEKOMEHIYEMbIX YIEOHBIX MOCOOMSIX
U 3aJ]aYHUKax 1o 00IIeil 1 HeOpraHNUYECKON XUMUU:
3amaun U ynpaxHeHus 1mo oomiei xumud : yae6. mocodue / H. JI. [u np.]. - CII6. [u np.] :
Xumus, 1986. - 272 c. u3nanue aBaauaTh Y4€TBEPTOE U BCE MOCIEAYIOIINE U3JaHUSI.

45. TlpumepHasi TeMaTHKA KYPCOBBIX CHHTE30B (1pu HaIu4uLL)

1. [Tonyuenune xpoma

2. IlonyuyeHune xynopxpomara Kaaus

3. HOJ’Iy‘{CHI/IC XPOMOKAJIIMECBLIX KBACIIOB

4. ITony4deHne aTrOMOKaIMEBBIX KBACIIOB

5. Ilomy4yenue Mapranua

6. ITomyuenue conu Mopa

7. llomyuenue rekcanHuTpuTo(+3)Ko0anbTaTa Kamus

8. [Tonyuyenue xyopuia rekcaaMMUHHUKENs (1+2)

9. [lonyuenue cynbdara TerpaaMMuaMenu (+2)




10. ITory4yenue arnerara meau (+2)

11. IToryyenue ocHOBHOTO KapOoHaTa meau (+2)
12. TTomyyenue xmopuaa meau (+1)

13. Iloxyuyenue xsnopuiaa meau (+2)

14. Ilonyuyenue Hukens (+3)

15. [Tomy4yeHue JerkoriaBKux CTEKOI

16. [Nomyuenne nepokcuna dapus
17. llony4enue rekcaxiaopoctanHara(+4) aMMOHUS
18. ITonnyyenue BaHagus

19. Ilonyuyenue xenesa.

V. VUEBHO-METOJUYECKOE U ”THO®OPMALIMOHHOE OBECIIEYEHUE
JTUCLUILIMHBIL (MOLYJIS)

a) OCHOBHAasI JTUTEepaTypa

1. Heoprauunueckast xumust [Tekcr] : yue6. 1uisg ctya. By3oB: B 3 1./ pen. FO. [I. Tperbsikos. - M.
: Akagemus. - 24 cMm. - (Beiciee nmpodeccuonansHoe o0pazoBanue: EcTrecTBeHHbIE HAyKH). -
ISBN 5-7695-1437-x.

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

T.3 : Xumus nepexoaHsix anemMenToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : v
- buGmmorp.: c. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.
2. Heopranuueckas xumusi. Xumus 31eMeHToB : yueOHuk: B 2 1./ FO. JI. Tperbskos [u ap.] ;
MockoBckuii roc. yH-T uM. M. B. JIomoHOCOBa. - 2-¢ u3n., nepepad. u joi. - M. : U3a-so MI'Y :
Axanemknura, 2007 - . - 22 cm. - (Knmaccuueckuit ynuBepcuterckuid yueonuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007. - 537 c. : wi. - bubmuorp.: c. 24. - Ilpeam. yka3s.: ¢. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

T. 2.-2007. - 670 c. : wn. - [Ipeam. ykas.: ¢. 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'punByn, A. Opuio. -
M. : bunom. JIaboparopus 3nanuii, 2008. - 27 cm. - (JIyumuii 3apyOexxHblii yueOonuk). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : wi. - bubnuorp. B KoHue ras. - [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. - bubauorp. B koH1e rias. - [Ipenm. ykas.: c. 620-662. - Tlep.
u3g. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.
4. Heopranudeckasi XUMUsl. XUMHUS SJIEMEHTOB [ DJIEKTPOHHBINA pecypc] : yueO. s CTy 1. By30B,
00yu. o Hamp. 510500 "Xumusa" u cnen. 011000 "Xumus" : B 2 1. / FO. JI. TperbsikoB u ap. - 2-¢



u3 ., nepepad. u pom. - OBK. - M. : U3n-Bo MI'Y : Akagemknura, 2007. - Pexxum gocryna:
DNEeKTPOHHBIN YuTaNbHbIH 3a "bubmuorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.2.- M. : U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.
5. Toy06, M. MexaHu3Mbl HEOPTaHUUYECKHUX peakiuii [ DnekTpoHHbIi pecypc] / M. Toy06, Jlx
bepmxkecc. - Mocksa : bunowm. JIaboparopus 3nanuii, 2012. - 678 c. - Pexxum noctyma: 9b5C
"U3narenbctBo "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-9963-0975-7.

0) 10MOJIHUTEIbHASA JIUTepaTypa

1. I'muaka, Hukonait JleonnaoBud. 3agaun u ynpakHeHus 1o oomen xumuu [Teker] : yueo.
nocooue / H. JI. Imunka. - U3n. crep. - M. : KaoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

I'munka, Hukomnaii Jleonuaosuy. 3agauu u ynpaxkHeHus no oodmei xumuu [Tekcr] : 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 DKpaHaMH,
HoytOykamu Samsung NP 300T5A-AO0FRU;

- nmabopatopHble TpakTUKymbl (aya. 329, 333), oOcHamleHHbIE CJCAYIOIINM
000pyI0BaHUEM:

No Haumenosanue KonnuectBo
n/m
1. | HaGop peakTHBOB aJis MPOBEACHUS TPOOUPOUHBIX
HKCIIEPUMEHTOB
2. | lltatuBbl ¢ HAOOPOM MPOOUPOK
3. | Uentpudyru 2
4. | Mukpockon 1
5. | Boasarle 6anu 2
6. | TexHuuecKue BECHI 10
7. | AHaTUTHUYECKHE BECHI 6
8. | [Iumetku
9. | bropetku
10. | CrakaHbI 1151 HATpEBaHUS
11. | Hunuaapsl
12. | MepHbie k01051
13. | MydenbHble ieun 2
14. | CymmnibHble mKadbl 2
15. | Monomepsl 2
16. | KongykTometp 1
17. | YcraHoBka 1151 TPOBEACHUS DIIEKTPOIU3a 1
18. | YcranoBKa ajist HOMyUYEHUS] METAJUTMYECKOTO OJI0Ba 1
19. | doroanexrpokoigopumerpsl KOK 2
20. | CnupToBKH
21. | [IpoOupkoaepxarenu
22. | lllTaTuBbl TA0OpATOPHBIE
23. | Hacochsl BosiocTpyiiHbIC
24. | Kon6s! bynsena u Boponku broxuepa
25. | unpTpbl OyMakHbIE
26. | DUnbTpHI CTEKJISIHHBIC




27. | KanopumeTtpsl

28. | 'azomeTpbl

29. | TepmomeTpsl

30. | dapdopoBbie TUTIIH

31. | Anmapatel Kurnmna 8

6.2. IlporpamMHoOe obecrieyenue: -

6.3. TexHnyeckue u JIeKTPOHHBIE CPEICTBA: -

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B nponecce wm3ydeHus aucuMIUIMHBL «MeTtamumyeckass CBsI3b. XUMHS METAJIOBY
UCIIONB3YIOTCA Kak TPAAWIMOHHBIE, TaK W WHHOBAI[MOHHBIE TEXHOJOTHH, AaKTUBHBIE U
WHTEPAKTHBHBIC METOJBI M (POPMBI OOYUYCHHS: TEXHOJIOTHS OO0BSICHUTEIHHO-HIUTFOCTPATUBHBIX
0o0CYXXJIeHUI C »JJIEeMEHTaMU MPOOJIEMHOTO U3JIOKEHUS, TEXHOJOTus NpodhecCHOHATBHO-
OPUEHTUPOBAHHOTO OOYYCHHsI, JICKIIMU, KOHTPOJbHBIC W JIADOpaTOpHBIC PAOOTHI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTyallud, peEIIeHHWe CUTYaIlMOHHBIX 3a/Jay, pelleHue
TEMaTUYCCKUX XUMHUYECKUX 3a/1a4.

AxmusHvle popmul 06yuenus. Ha 1abopaTOpHBIX 3aHATHAX, KOTOPBIE COCTaBIIIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOH pPa0OThl, KaXIbIH CTYIEHT BBIIOJHIET J1a0OpaTOpHYIO paboTy
UHIUBUAYaNnbHO. Takoi BHJ OpraHuzaluu OOy4eHHs CHOCOOCTBYET NMPUOOPETEHUIO0 HaBBIKOB
CaMOCTOSITENIbHOTO BEJIEHUS SKCIIEPUMEHTANIBHBIX padOT, MPAKTUYECKUX HABBIKOB OOpAIEHUS U
paboTel C pa3IMYHBIMA XUMHUYECKUMH BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYyI0BaHUEM,
U3MEpPUTENIbHON  ammapaTypod, OpraHu3alud  METOAUKHM  SKCIEPUMEHTaJIbHBIX  padoT,
COCTaBJICHUSI IMPOTOKOJIOB OTYETOB XUMHUYECKHX OSKCIIEPUMEHTOB, a TaKXe MPAaKTHUYECKOIO
HOJTBEPXKICHUS] TEOPETHUECKUX IMOJIOKEHUH 00IIed U HeOPraHM4eCcKOM XMMHM O CBOMCTBaxX U
NOBEJICHUH HeopraHuyeckux BemecTB. [loaroToBka oTyeToB Mo KaxJ10il gabopaTopHoil padoTte
dopMHpyeT yMeHHE NpPOBOIUTH IEPBUYHBIM aHAINW3 pe3yJbTaTOB C Yy4YeTOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OpMYIHPYEMBIX B paMKax 0OIIed 1 HEOPraHMUECKOM XUMHHU, TPECTABIAT
pe3yJIbTaThl OMBITOB M PAaCUETHBIX pabOT, IpaMOTHO (OPMYJIMNPOBATH BHIBOJIBI.

3akpernieHue TEOPETHUYECKUX TOJIOKEHUN oO0mer XuMuu (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH) NPOBOAUTCA B BHUAE HWHTEPAKTHUBHOIO OOYyYEHHS — JTUCKYCCHOHHBIX
CEMHUHApPOB M PEIICHUs paCUeTHBIX 3ajau.

HaumeHoBaHUe TeM 3aHATHI ¢ UCNOJIb30BAHUEM MHTEPAKTUBHBIX GOpM 00yUeHHsI:

®opma / Mertonbt Kon-Bo
No Tema 3anaTHA Bun 3anarus
WHTEPAKTUBHOTO O0YUYCHHUS 4acoB
1 Teopun metamuinueckoil | nmaboparopusie/n | I'pynmosas nguckyccus / 4
CBSI3U paKTHUYECKUE CEMUHApP
DIIEKTPOXUMHUYECKHUE
N nabopatopubie/n | ['pynmoast quckyccust /
2 CBOIMCTBA PacTBOPOB. 4
paKTHUYECKHUE CEMUHap
Koppo3zus
Meramnoxumus. OcHOBEI | TabopaTtopubie/n | ['pynmoBast quckyccust /
3 (OUBUKO-XUMHYECKOTO paKkTUYECKHE CEMUHap 4
aHajam3a




CpaBHuTENbHAS nabopaTtopHble/nt | ['pynmoBast tuckyccwst /
4 XapaKTEPUCTHKA SP paKTHYECKHUE CeMUHap 4
METALIOB U d 3JIEMEHTOB

nmaboparopubie/n | ['pynmoBas auckyccus /
paKTHYeCcKue ceMHUHap
HToro yacoB 20

5 JlanTa"noun el

VII.OOEHOYHBIE MATEPUAJIBL VISl TEKYIIEI'O KOHTPOJIA U
IMTPOMEXYTOYHOU ATTECTALLUU

Ouenounbie matepuannl (OM):

OneHouHbIe MaTepuanbl TEKYIIEro KOHTPOIS (OPMHUPYIOTCS B COOTBETCTBHH C
[TonoxxenueMm o GamnbHO-peiiTuHroBor cucreme ®I'bOY BO «T'Y». Hasnauenue oneHOYHBIX
CPEJICTB TEKYIIEro KOHTPOJIIS - BBISBUTH Y 00yUYarONIuXcs C(HOPMUPOBAHHOCTH KOMITCTCHIIN:

MartepuaJbl 1Jisl IPOBeAEHUS TEKYLIEro H MPOMEKYTOYHOr0 KOHTPOJISI 3HAHUM
CTYA€HTOB:

Ne Bun xonTposs KoHTtponnpyembie TeMbI Komnerennun,
(pasneer) KOMITOHEHTHI
KOTOPBIX
KOHTPOJUPYIOTCS

1 Brimonnenue nadoparopusix | Koppo3sus. OIIK-1, OIIK-2,

pab6ot. Otuer mo JIP. Inexmpoxumuyeckue ce0uUcmea OIIK-3, OTTK-6
pacmeopos

2 VYyacTue B AUCKYCCUSX HA Teopuu memannuueckoti ceazu | OIIK-1
CEMHHAPCKOM 3aHSTUU

3 | Yuactue B IUCKYCCHUSAX HA OIlK-1
CEMHHAPCKOM 3aHATHH Memannoxumuz, gusuxo-

XUMUYECKUL AHATU3

4 | BommonHeHue 1ab0paToOpHbIX OIIK-1, OIIK-2,
pador. Otyer no JIP. Xumuueckue ceoticmea S- u Sp OIIK-3, OIIK-6
VYyactue B AUCKYyCCHSX Ha MeMALIO8
CEMHHAPCKOM 3aHSTUU

5 | BemoaHenue madopaTopHbIX OIIK-1, OIIK-2,
pab6ot. Otuer mo JIP. Xumuueckue ceoticmea d- OIIK-3, OIIK-6
Yyactre B JUCKYCCHSIX Ha 9/1eMeHMOo8
CEMHHAPCKOM 3aHSTUU

6 | BeimoaHeHHE KypcOBOTO OIIK-2, OIIK-6

cuHresa. Iloaroroska
MIPE3CHTALMH. 3aniuTa
KYpCOBOI'O CUHTE3a

Kypcoeoti cunmes

BOITPOCHI 151 COBECEJOBAHUA

Cemunap 1

Memannuueckoe cocmosiHue seuecmed
e OTINYHUTECILHBIC CBOMCTBA METAILIIOB.
e Moenb KpUCTAUIMYECKON PEIIETKU.
e  Mogenp MIOTHENIINX YIaKOBOK.




e Tunbl KPUCTAIMYECKUX CTPYKTYP METAILJIOB.

e XuMHUECKas CBS3b B METAJLIAX.

e Kiaccuyeckast TeOpHsl «3JEKTPOHHOTO ra3a.

e Kunernueckas Teopus UaeaIbHOTO rasa.

e KBaHTOBO-MeXaHHUYECKasi TEOPHS «ITEKTPOHHOTO ra3ay.

e 30HHasA TEOPHS.

o [IpumMeHeHHNE METO/1a MOJICKYJISIPHBIX OpOUTANIe it O0BSICHEHUS MPUPOIBI
MeTaJIJIMYeCKO CBs3U Ha mpumepe metauioB | u |l rpynn nepuoanyeckoil cucreMsl
AJIEMEHTOB.

Cemunap 2

Cnnasbi
e [IpaBuno ¢a3. daza, KOMIIOHEHT, CTENIEHb CBOOO/IBI.
e Jluarpammsl coctosiHus. [Ipumeps! npumeHenus npasuia ¢a3. CylnHOCTb NPUHLIUIIOB
HEIPEPBIBHOCTU U COOTBETCTBUS.
e Kpussle oxnaxaeHus. [IpuHumn nocrpoeHus.
e J[narpamMmsbl cocTaB-cBOMCTBO. [IpocTeiimme Thbl AuarpaMm:
°  C IPOCTOU IBTEKTUKOM;
o o0Opa3oBaHME TBEPAbIX PACTBOPOB C HEOTPAHUUEHHOU PACTBOPUMOCTHIO
KOMIIOHEHTOB;
o o0Opa3oBaHME TBEPAbIX PACTBOPOB C OTPAaHUUYEHHON paCTBOPUMOCTHIO KOMIIOHEHTOB;
o 00pa3oBaHME XUMUYECKUX COETMHEHUH.

Cemunap 3

CpagnumenvHas xapakxmepucmuka S- u P-mMemaios
e  @Pusnueckue CBOWCTBA: TEMIEPATYPHI IJIABJICHUS U KUIIEHUS, IUIOTHOCTb, JIEKTPOIHBIN
MIOTEHIU A, ITOJI0’KEHUE METAJUIOB B PSly CTAHIAPTHBIX 3JIEKTPOIHBIX IOTEHIIUAJIOB.
e XUMHYECKHE CBOMCTBA: OTHOLIEHUE K KMCJIOTAaM U 111€JI09aM, KUCIIOPOJHbIE COCIUHEHUS
(oKCHUBI, MEPOKCHUIBI, CYOOKCHIbI), KUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB U
TUAPOKCUIOB, THAPOJIN3 COJIEH, OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

Cemunap 4

Cpasnumenvras xapakmepucmura d-wemannos
e @du3nUecKUe CBOMCTBA: TEMIICPATYPHI IVIABJICHUSA WU KUIICHHS, IIJIOTHOCTD, 3JICKTPOAHLIC
MOTEHIUANBI, TOJIOXKEHHUE B PSIY CTAHAAPTHBIX 3JIEKTPOAHBIX TOTEHIAJIOB;
e (CreneHu OKUCIICHHUS;
3aBUCUMOCTh XapaKTepa OKCHUJIOB U THAPOKCUJIOB METAJIIOB OT MOJIOKEHUS JIEMEHTA B
MEPUOIUYECKON CHCTEME U OT CTETICHH OKHCIICHHSI DJIEMEHTA;
®DopMBbl HAXOXKJIEHUS B PACTBOPAX B 3aBUCHMOCTH OT CTETICHH OKHCIICHHS DJIEMEHTA;
I'maponus coneit;
N3omnonu- v rereponoanucoeIMHEHNS;
ITepokcocoennuenus;
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA;
CBa3p MeTaiul-Metaiul. Kimactepsl.

KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYYEHMUA:

[TpomexxyTouHast arrecTanus MPOBOIUTCS B cooTBeTcTBUM ¢ llonokeHuem o OauibHO-
petitunroBoit cucreme ®I'BOY BO «UI'Y» u cocTtouT M3 ABYX IMOCIEAOBATEIbHBIX (HOPM:
3auém TO TPAKTUYECKOM YacTh Kypca U 9k3ameH. 3au€T BBICTABISETCS B KOHIE y4eOHOTO



ceMecTpa M BKIIOUaeT B ceOs pe3yibTaTbl paboThl CTyJE€HTa B TeueHue cemecrpa. Jlis
NOJy4YeHHsl 3a4éTa CTyJIEHTY HEoOXOIMMO BOBpEMs CIaTh IPENOJaBaTeNli0 MPaKTHKyMa BCe
OTYETHI 110 JJTA0OPATOPHBIM paboTaM, IPOBEIEHHBIM B y4€OHOM MPAKTUKYyME COIVIACHO y4eOHOMY
IIaHy W pabodyeil mporpamMme, M 3allUTHTb KypCOBOW CHHTE3. 3a4éT sIBISETCS 00s3aTeNbHOM
IPOMEXKYTOUHOW (OpMON aTTecTallMM U CIYKUT JONYCKOM CTYIEHTa K 53K3aMeHy IO
JUCLUILIMHE. DK3aMEH IPOBOAUTCA BO BpeMs ceCCUM B (OpME YCTHOrO coOecemoBaHUs II0
9K3aMEHAIMOHHBIM Ounieram, cocTosIUM U3 3 BompocoB. IIpm HEOOXOOUMOCTH 3K3aMEHATOp
MOYET 33aJaTh JIOMOJHHUTEIbHBIC BOIPOCH], OTBETHl HA KOTOPBIC TaKKe OyIyT yUYUTHIBATHCS LIS
IIOJIyY€HUs] NTOTOBOM YK3aMEHALIMOHHON OLICHKH, COOTBETCTBYIOIIEH CIIETYOUIMM KPUTEPUSIM:

ITokazarenu Kpurepun

OTBeTshI 110 BompocaM OuiieTa COJIep’KaHNE OTBETA COOTBETCTBYET IIOCTABJIEHHOMY BOIPOCY,
packpbIBatoTCsa Haubosee 3HauuMble (PaKkThl, HAYYHbIE
MIOJIOKEHHUS, COOJTIOJACTCS JIOTHIECKask TIOCIIeJOBATEIIBHOCTD
B U3JIO’)KEHUU MaTepuaa

OTBeTHI HA JOITIOJIHUTCIIbHBIC COACPIKAaHNUEC OTBETA COOTBECTCTBYCT IOCTABJIICHHOMY BOIIPOCY,
BOITPOCHI PACKPBIBAIOTCA Hanboee 3HaYMMEIE CI)aKTBI, HAay4YHBbIC
IIOJIOXKCHHU, CO6JIIO[[3€TC$I JIOTHYECCKas MOCICI0BaTCIIBHOCTD
B U3JIOKCHUHN MAaTCpUalia

OneHka «OTJIHYHOY .

cOpMHpPOBaHHBIE M CHCTEMAaTH3MPOBAHHBIC 3HAHUS IMpeaMeTa, CHOPMUPOBAHHEIC
YMGHI/U[ 1N HABBIKHU HpI/IMeHeHI/Iﬂ METOAOB U IMOAXOJI0B H3y‘~Iﬁ€MOI71 JOUCHUITIINHBI HpI/I peHIGHI/II/I
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OuneHka «xopouo:

B 1IeJ0M, C(OPMUPOBAHHBIE, HO COJEprKalllhe OTAeIbHBbIE MPOOENbl 3HAHUS MpeaMeTa,
YMEHHE MPUMEHSATh METOJbl U MOAXOAbl U3y4aeMON AMCIMILTUHBI MPH pPElIeHHH Y4eOHBIX U
HpaKTI/I‘-ICCKI/IX 3a1a49 ¢ MUHUMAJIBHBIM KOJIMYECTBOM OIHI/I60K HerI/IHHI/IHI/IaJ'II)HOFO xapaKTepa,
HaJIN4YMNEC HABBIKOB HpI/IMCHeHI/ISI METOAOB U IOAXOJ0B I/I3yqaeM0171 AUCIIUIIIINHBI HpI/I pGHIGHI/II/I
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Ouenka «y10BJE€TBOPUTETbHOY .

HECUCTEeMATU3UPOBAaHHBIC 3HAHUSA MpeaMeTa, YaCTHYHO CHOpMHUpOBAHHBIE yYMEHUS U
HABBIKM TPUMEHEHHUS METOJOB M TMOJXOJO0B HM3y4aeMOW MUCHHUILIIMHBI MPU PEUICHUH Y4eOHBIX
3ajady.

Ouenka «Hey10BJIETBOPUTEIbHO) !

(dbparMeHTapHOE 3HAHHWE TMpPEAMETa, OTCYTCTBHE YMEHHMH W HABBIKOB MPUMEHEHUS
METOAOB U IMOAXOOA0B I/I3y‘IaeMOI\/'I JUCHUITIINHBI HpI/I peI_HeHI/II/I y‘—Ie6HI)IX 3a1a4.

MMPUMEPHBINA CIIMCOK BOITPOCOB K DK3AMEHY:

1. Knaccudukanus 31eMEeHTOB-METAUIOB C TOUKHU 3PEHUS UX METAJUIMYECKOTO CTPOCHHS.

2. IlepexoHbIe AJIEMEHTHI (ONpeIeTeHne, OCOOEHHOCTH CBOWCTB).

3. Psin HanpshKeHW METauIOB U €0 TEPMOJIMHAMUYECKOE 000CHOBAHHUE.

4. Koppo3us MeTauIoB (XMMHUYECKas W DJIEKTPOXUMHUYECKasi), BUIBl DICKTPOXUMHUYECKOM
Koppo3uu. CrocoObl 3alUThl METAJUIOB OT KOPPO3HUHU.

5. JluaroHanpHO€E CXOACTBO 2/1eMEHTOB. [ eoxumuueckue "38e3apl" A.E.depcmana.

6. CoelMHEHNUs EPEXOIHBIX 2JIEMEHTOB CO CBA3bIO METAJI-METaL (KIacTephbI).

7. MeTtamibl Kak OCHOBAa MHIYCTpUHU. 3HAUEHHWE METAJUIOB B HAPOIHOM XO3SKCTBE U OOOPOHBI
CTpaHBI.

8. MeTasuibl )KU3HHU.

9. CrutaBbl METAJUIOB U METOJBI UX U3YUYECHUS.

10. IpaBuno ¢a3. ®aza. Komnonent. Uncsno creneHeit cBOOOIBI.

11. TITpumeps! mpuMeHeHus npaBuia dhas.




12. ®Ou3nko-XxMMHUYECKHH aHanu3. [IpUHIMIBI HEMPEPHIBHOCTA U COOTBETCTBHS (IO
H.C.Kypnaxkogy).

13. KpuBble oxinaxieHus. TUIbl guarpamm IjaBKOCTH.

14. Cucrembl He 00Opa3ymIMe XHUMHUYECKUX COCAMHECHHN (C TPOCTON 3BTEKTUKOH, TBEpHIbBIS
pacTBOpbl C HEOIPAHMYEHHOM W OrPAHUYEHHON B3aMMHON pPACTBOPUMOCTBIO, JHarpaMMbl
NEPUTEKTUYECKOTO TUIIA).

15. Cuctemsbl ¢ 00pa3oBaHHEM XMMHUYECKUX COEAMHEHUN. MHTepMeTananuyeckue COeAMHEHHUS.
HanpTonuasl u Oepromumasl (coenumuenust KypnakoBa, ¢assl JlaBeca, (as3sl BHEApPEHHS,
3eKTpOoHHBIE coenuHeHus FOm-Posepn).

16. IlonoxkeHue 3JEMEHTOB C METAJUIMYECKUMHU CBOMCTBAMU B IIEPUOINYECKON CUCTEME.

17. OOue cBONCTBAa METaNIOB M UX OOBSICHEHHUS C MOMOINBIO TEOPUHU DJIEKTPOHHOTO rasa
(kaccu4eckoil 1 KBaHTOBO-MexaHuveckoil mo depmu-lupaky).

18. IlpuHIun nioTHeHIIeld yMmakoBKHM aTOMOB B KpUCTaJIMYecKkod perierke. [Tomumopduzm
(anmmoTpomnus) METaJIOB.

19. OOumme cBeaeHus o0 MoAUMOpPGU3ME W AUIOTPONHH HEOPraHUYEeCKHX coenuHeHui. Tpu
OCHOBHBIX THIIa KPUCTAUIMYECKUX PEIIETOK METAJLIOB.

20. Mogenb, 00BsACHAONIAS BO3HUKHOBEHHWE METAIIMYECKON CBS3M (HA IpHUMEpax MOJIEKYT
OeH3oa, KpucTtaiiax rpadura, JUTHsL, OSpUILINS).

21. IlpeacraBnenue 0 30HHOW TEOPHH KPUCTAILIOB (CYIIHOCTh TeopeMbl bioxa, mpencraBienue
0 30Hax bpuntosna, K-BekTop, BasieHTHas1, 3alpelieHHas 30Hbl, 30Ha IPOBOJIUMOCTH).

22. O6uiee 3HaYeHHE 30HHOW TEOPUU ISl XMMHUH TBEPJIOTO COCTOSIHUSA BellecTa. [IpoBoaHuKH,
NOJIyIPOBOIHUKHU, AUDIEKTPUKH.

23. Tlomymeramnsl W COBPEMEHHOE WpEICTaBIeHHE OO0 HX MpHUpoae (30HHOE CTPOCHHUE
KPHUCTAJJIOB MOJIyMETAJIOB). 3HAUYEHHUE MOJIyMETAIUIOB B Pa3BUTHH XHUMHU U (U3UKU TBEPHOTO
Tena.

24. TaMMOBCKO€ COCTOSIHUE D3JIEKTpOHAa Ha IOBEPXHOCTH TBEPAOro Tejia. PexkoHCTpyKuus
MIOBEPXHOCTH.

25. ®opMBbl HaXOXKJEHUS B MPUPOJE JUTUA HATPUS U Kanusg. MuHepansl. MeTosbl moyuyeHus
IIPOCTBIX BEIECTB, UX CBOMCTBA.

26. Kucnopoausle coeMHEHUs JIUTUS HATpUs M Kanus (OKCUIbI, MEPOKCHUAbI, HAAIEPOKCUIBI,
030HUIBI). 3aBUCHUMOCTb YCTOWYMBOCTH OTAEIBHBIX KHCIOPOJIHBIX COEAMHEHUI OT pa3MepoB
HMOHOB METAJJIOB.

27. O6sacTb TEPMOAMHAMHYECKON YCTOMUYMBOCTH COETMHEHUH IIET0YHBIX METAJIOB.

28 Oco0eHHOCTH CTPOEHHUs aTOMa W MOHA JINTHUSI U CBSI3aHHBIE C OTUM aHOMAJIbHBIE CBOMCTBA
COCIMHEHUN JMTHS: TEPMHUYECKas HECTOMKOCTb €ro CoJIeH, aHOMallbHas pPacTBOPHUMOCTh
(xnopun, ¢pocdar). Bzaumogeiicrsue ¢ azotoM. ['uapun murus.

29. CkJIOHHOCTH coyiell JuTUs K ruaparanuu. Jlutuii-kommiekcoobpasosarenb. CXOJCTBO
HEKOTOPBIX COSAMHEHUN JIUTHUS 1 MarHUsL.

30. CymHocTh METOJIOB IMOJIyueHHs eakoro Hatpa. Kpucramioruaparsl cynspaTta U kKapOoHaTa
HaTpus, Tekroruapatel. Hurpat Hatpus. ['anorennasl Hatpusd. ['uapun Hatpus.

31. Cnoco6s! nonyuenus eaxoro kanusi. Kanuitnas cenurpa. Kanuitaeie ynoOpenus. Harpuii u
KaJIMH - METaJUTbl )KU3HU.

32. PyOmmmii w me3uil - penkue IienouyHele MeTaybl. [lpumenenue. HoBbie obmacTu
MPUMEHEHHUS LIeJIOYHBIX METAJIJIOB U UX COEUHEHUH.

33. Munepasbl, 00JIaCTH TEPMOAMHAMUYECKOH YCTOWYMBOCTH COEAMHEHUH OepusuIns, MarHus u
IeJIOYHO3EMENbHBIX AJIEMEHTOB (METaJIOB).

34. Merannnueckuii OepwiuMii M ero CBOWCTBa. [ mapokcun Oepwiuius, coiu Oepuiutus U
Oepwinatel.  KoMIUIeKCHBIE — COCIMHEHHS  OCpWIUIHAS, OCOOCHHOCTH WX  CTPOCHHS.
OnexTpoHoaehUIUTHBIE MOJIEKY bl [Ipumenenune Oepusus.

35. CpoiictBa MeTtaiuinueckoro mMarausi. CriiaBbl MarHusi, ux 3HadeHue. OKCUI U TUIPOKCH]L
marnusi. @ocdar maraua. ['Maponus pacTBOPUMBIX cojeld MarHus. MarHe3uanbHbIA LIEMEHT.
[IpruMeHeHre Maraus U €ro COeIMHEHUM.



36. CpoiicTBa MeTaNIMYECKOro Kajiblusa. OKCHI M TUIAPOKCUI KaJdblUsl, THAPUA W HUTPUJ
kanblus. CojepaHue CoJIed KalblUsi B PEYHOM U MOpCKOM Bozae. YKecTKOCTh BOJIbI
(BpeMeHHasi M IOCTOsIHHAs), Tpamychl KecTKocTU. COBpEeMEHHBIE METOJbl OUYUCTKU BOJBI
(MOHHBI 0OMEH).

37. MayopacTBOpUMBIEC COJIM KaJbIMs - KapOoHaT, okcayar, cyiabdar. ['urc, ero cpoiicTma.
IIpou3BOACTBO LIEMEHTA.

38. OCHOBHBIC YEPTHl XUMHH CTPOHIIMS, Oapus U paaus. CBOMCTBA METAJUIOB U UX COSIUHEHUH.
[Tpumenenue crpoHuus, Gapusi, paaus U UX COCTUHCHHM.

39. Munepanbl anmoMuHHS: OOKCUTHI, HedenuH U nap. CyHIHOCTh MPOLIECCOB MepepadOTKU
OOKCHTa HA OKCHUJ] AJIIOMUHUS, TPUHIIUIIBI IPOU3BOJICTBA METANIMUECKOT0 amtoMuHus. CIuiaBbl
AITFOMUHUSL.

40. Kopyna. UckyccTBeHHBIC pyOUHBI. AJIFOMHHATHI.

41. Amomorepmusi. Oxcur amtoMuHus. Cojid aTlOMUHUS, UX TUAPOIU3. [ MAPOKCH alIFOMUHUSI.
Crpoenue rupokcu1oB. [lonumepusanus 3a c4eT IPOLECCOB OJISILIMU U OKCOJISIUH.

42. KommekcHble coeauHenus amomunus. Kpuonut. KBacipl. be3BoaHble U TuapaTUpOBaHHBIE
raJIOTeHU I ATIOMUHUS. [ UapUa afOMUHUS, ATFOMOTUIPU/T TUTHUS.

43. CybcoennHeHus AIFOMUHUSL. Peaknuu JUCIIPONIOPLIMOHUPOBAHUS u
KOHIIponopuuoHupoBanusl. [lonyueHrne cBEpXYUCTOro allfOMUHUS U3 CyOCOETMHEHHH.

44. OOurast XxapakTepUCTUKa AJIEMEHTOB MOATPYIIbI rauiusd. Mcropus OTKpeITUS Tauus (9Ka-
aqroMuHMs), mnpenckaszanue cBoiicTB ramms J.M.MenneneesiM. Ilepuoguyeckuid 3akoH
J..MeneneeBa - 0CHOBa JaJIbHEUILIETO PA3BUTUSI HEOPTaHUYECKON XUMUHU.

45. HaxoxxneHue rauusi, MHAUS W Tauiusg B npupoje. CyIIHOCTh IMPOLIECCOB BBIACIECHUS
rajuidsg, UHAus U Taus u3 pya. CylHOCTh METOJOB IMOIy4YeHUs: MeTailioB. BoccraHoBieHue
rajulds rajuylaMOM aJIOMUHHS B IIEJIOYHBIX pacTBopax. l'ayuuil, MHAWM U TaJUIMHA - PaCCEsTHHBIE
AJIEMEHTBI.

46. Meramnyeckuil ramiui, ero Qu3nyecKkue MW XUMU4eckue cBoicTBa. [Ipupona Huzkoit
TEMIEPaTyphl MJIABJICHUS U BBICOKON TemmepaTypsl kKumeHus ramuia. Coenunenus ramms (+3)
u rammms (+1). Oxcunsl rammus. ['mapokcun ramwmus (+3). Conu raums U WX TUAPOIH3.
lMajtarsr.

47. Mertamnmnueckuit uaauii. [Ilpumenenne cruiaBoB uHaus. COCIUHEHUS WHIUS B Pa3THUYHBIX
crenensx okucnenus. ['mapokeun naaus (+3). Conu unaus (+3), UX TUAPOIU3.

48. Meramnuueckuil Tamnuil. Coenuuenus tamwus (+1) u (+3), 0COOEHHOCTH UX CBOWCTB.
Oco0eHHOCTH XUMHH TaTUs. Y CTONYMBAsI CTENIEHb OKHCIICHUSI.

49. IlpencraBnenust 00 MHEPTHOM Mape BaJIEHTHBIX AIEKTPOHOB U MPUPO/IA ITOTO SBICHUS.

50. IIpumeHeHUE COEAVMHEHUN TaJlus, WHAUSA WU TaulMsl B MOJYNPOBOJAHUKOBOM TEXHHKE U
JIPYTUX 00JIaCTsX.

51. OOmas XapakTepHCTHKa DJIEMEHTOB MOATPYNIbl TrepMmanus. HaxokaeHue B Tpupoe.
[Tomyuenue mpocThiX BemecTB. VICTOpust OTKPBITHS TepMaHus (dKa-CULIHIINSA).

52. CgoiictBa repmanusi. Coenunenust repmanus (+4). Jluokcua repMaHusi, Te€pMaHAaThI.
Terpaxnopun repmanus. 'mapunel. Coenunenus repmanust (+2). 'epmanuil kak BaKHBIN
MOJIYyIIPOBOJIHUKOBBIM Marepual.

53. CgoiicTBa 0, 3- U y-oJ0Ba. 0-0JI0BO - "OecuieneBoil” momynpoBogHuK. [Ipupona "kpuka"
0JIOBA.

54. Coenunenus osnosa (+2). BoccranoBuTenbHBIE CBOWCTBA COEIMHEHUH 0J10Ba (12).

55. Coenunenust onoBa (+4). Oxcun onoBa. ONOBSHHBIE KHUCIOTHI, UX cTpoeHue. CTaHHATHI,
THOCTaHHATHI, CyNbhubl os10Ba (+4). XnopHoe 0s10Bo. KomiiekcHble coenuHeHus oyioBa (+4).
56. IIpumenenue osioBa u ero coeuHeHunil. CriiaBbl 0J10Ba.

57. CroiicTBa MeTayutaeckoro cBuHIa. CoeauHenus csuHna (+2). OKCHUa U TUAPOKCH CBUHIIA.
Coenunenus ceunia (+4).Ilmom6atel, ux ctpoenue. KomruiekcHbie coeuHeHus cBuHIa (+4).
58. TlpuHIunel mepepabOTKH CEPHUCTHIX CBUHIIOBBIX pya. I[IpuMeHeHHe MeTauIMuecKoro
CBHHIIA U €r0 coequHeHui. CriaBbl CBUHIIA.

59. O6mast xapaKTepuCTHKA SJIEMEHTOB TTOATPYIIITHI MEH.



60. IIpupomueie coeaumHeHuss Meau. CyIIHOCTh MPOILIECCOB HW3BICYEHUS MEOU U3 pPyId U
nosryyeHue meau. CBONCTBAa METaUIMUECKOM MEJIU, €€ CIUIABBI.

61. Coenunenust meau (+1), (+2). Conmu meau (+2), CTpOCHHE KPUCTAJUIOTHAPATOB C HEYETHBIM
KOJIMYECTBOM MOJIEKYJI BO/Ibl. KOMITIEKCHBIE COeTMHEHMUSI.

62. [IpakTHyecKoe UCIOJIb30BAaHUE MEJIU U €€ COCIMHEHUN.

63. OCHOBBI TIOMY4YeHHUS W CBOWCTBa MeTaumdeckoro cepedpa. Cmael cepebpa. IIpormecc
cepebpeHus.

64. Ilonstue o mpouecce QororpadupoBanus. CBOICTBa BaXXHEHIINX COEIWHEHUH cepedpa.
KommuiekcHble coequHenne cepedpa, uX CBOMCTBA, CTPOCHHE U UCIIOJIb30BaHUE.

65. Camopo1HOE 30J10TO, 30JI0TOCOAEpKaIIMe Py Abl. [[pMHIMIIBI U3BIEUEHUS 30J10Ta U3 PYA.

66. CaoiicTBa MeTauIMYECKOro 30j0t1a. lIpomecc pacTBOpeHUs METAIMYECKOTO 30JI0Ta B
pacTBOpax UMAHUCTBIX cojieil. [lpuumHa W3MEHEHUsT OKUCIUTEIbHO-BOCCTAHOBUTEIHHOIO
cocrosaus cucteml AU’, Au™ mpum o6pasoBaHMM PAcTBOPHMOTrO KOMIUIEKCHOTO aHHMOHA
[AUu(CN)2]". Beigenenue 30510Ta U3 IHAHUCTBIX PACTBOPOB METOIOM IIEMCHTAIUH.

67. Okcuabl U TUAPATHl 30J10Ta. 30JO0TOXJIOPUCTOBOJAOpOAHAs KucioTa. Ayparel. Conu u
KOMILJIEKCHBIE COSIMHEHUS 30J10Ta.

68. Ilpumenenue 3o0i10Ta U ero coenuHeHuil. CycanbHoe 3050TO0. [loHsTHE O MpOOMPHOM
aHaJIu3e.

69. OO011as xapakTepUCTUKA HIEMEHTOB MOATPYMIIbI IIUHKA.

70. Haxoxxienue 1iuHKa B npupoe. CyIHOCTh IPOIECCOB U3BJIEUEHUS LIMHKA U3 pya. CBoiicTBa
METaJUIMYECKOr0 LINHKA, CIUIaBbl HMHKA. OKCHUI M TUIPOKCUJ ITUHKA.

71. CocrosiHue MOHOB IIMHKA B BOJHBIX PACTBOpPAaX U HEBOJHBIX aMMHUA4YHBIX pacTBopax. Coiu
[IMHKA U [UHKATHL. [[MHK Kak KOMIIJIEKCOOO0pa3oBaTeb.

72. IlpumeHeHne IMHKA U €0 COSAMHEHUH.

73. IlpupoaHble COEIUHEHMS] KaJIMHsI, W3BICYEHUE KaJIMHUs M3 OTXOJ0B LIMHKOBOTO
npousBojcTBa. Kagmuii u ero crutassl. Oxen ¥ rugpokceus kagmus. Conu kagmus. Baxueiimme
KOMILJIEKCHBIE COEAMHEHUSI.

74. CBsi3p MeTaJII-METa1 B coequHeHUsIX Kaamus (+1). [IpuMeHenne MeTaminueckoro KajaMmust
Y €r0 COCIMHEHUN.

75. Haxoxnaenue prytu B mnpupoze. Ilomydenue pryrtu. CBOHCTBA METaUIMYECKOM PTYTH.
AMainbramsl.

76. IlpyuvHa HHU3KOM XUMHYECKOW AakTUBHOCTU pTyTH. OcoOeHHOCTH KOH(HUrypauuu (n-
1)d*°ns?. Pons nHEPTHOI MapBI BaIEHTHEIX S-37TEKTPOHOB.

77. Coenunenusi pryta (+2), okcun prytu. Cynema. KunoBapp. KoMriuiekcHbie COeTUHEHHS
PTYTH.

78. IlponsBoanbie pTyTH (+1), BX cTpoeHHe U CBOMCTBA. CBSI3b METAUI-METAIII B COSTMHEHHUSIX
prytau (+1). [lokazarenbcTBa cymiecTBoBaHHMsl 3Tod cBsizu. Kamomens. OcoOble cBoiicTBa
MOHOKPHUCTAJUIOB Kajiomenu. [I[puMeHenne pTyTH U €€ COeIUHEHU.

79. OOmas XapakTepUCTHKA CBOWCTB DJIEMEHTOB MOATPYIILI CKAaHAWs (CKaHIWUW, UTTPUH,
JIAaHTaH, JIJAHTAHOU/IbI, aKTUHWK ). MUHEpaJIbl PEeIKO3EMENIbHBIX 3JIEMEHTOB. METOIbI MOTyYCHHS
METaJIOB U UX CBOMCTBA.

80. Ocobennoctu xumuu ckaHaus. COENUHEHWs] CKAaHIWSA, WTTPUA, JaHTaHA, AKTHHHUS.
OCHOBHBIE YepPThl XUMHUH AKTUHUA.

81. CtpoeHme SJEKTPOHHBIX 000JOYEK aTOMOB JIAHTAHOWJIOB. (DPU3MUECKHE M XUMUUYECKHE
CBOMCTBa JaHTaHOUA0B. COEIMHEHUSI JAHTAHOUIOB B aHOMAJIBHBIX CTETIEHSIX OKUCIICHHUS.

82. MOHOTOHHOE U3MEHEHHE CBOWCTB U BHYTPEHHSISI IEPUOANYHOCTh CBOMCTB IPOCTHIX BEIIECTB
Y XMMHYECKHUX COEIUHEHHUIN B CEMEMCTBE JIAHTAHOUOB.

83. Okcuapl, THAPOKCUIBI M COJIA JJAHTAHOWAOB. KOMIUIEKCHBIE COCIUHEHUS, JBOWHbBIEC COJIU.
BnusiHue JTaHTaHOUMIHOTO CKATHUSI HA YCTOMYUBOCTD KOMILJIEKCHBIX COCIMHEHUM.

84. Pazgenenne cmecell penKO3EMENbHBIX 3JIEMEHTOB METOJIOM (PPAKIIMOHHOTO OCAXKICHHUS.
[lpencraBieHne O MeTOJAaX HOHHOOOMEHHOW COpPOIMM W JKUAKOCTHOH  3KCTPAKIHH.
XpomoTtorpaguieckoe pa3aeiecHue CMeCei TJAaHTaHOUIOB.



85. Mcnonb30BaHKle COCIMHEHNN PEIKO3EMEIbHBIX 3JIEMEHTOB B HOBOM TEXHHKE.

86. O01mas xapakTepUCTHKA 3JIEMEHTOB IOATPYIIIIbI TUTAHA.

87. Haxoxnenue tutaHa B npupoje. CymHOCTh NOJyYEHHUS] TUTAHA U3 MUHEPAIbHOIO CHIPbS.
Meramnueckuii TUTaH, CBOMCTBA, mpuMeHeHue. CrijiaBbl TUTAHA.

88. ®opmbl HaxoxAcHUS TUTaHa (+4) B BOJHBIX pacTBOpax. [ MApOIM3 rajoreHUJ0B THUTaHA.
Turanatel. ['uaponu3 TuTaHaTOB.

89. IIpoiieccel crapeHusi coequHeHU TuTaHa. [Ipoueccrl oasuuu U OKCONMALMHU. [ 'uIpoKCHabl U
OCHOBHbIE COJM TUTaHa. KOMIUIEKCHbIE COEIMHEHUs TuTaHa. JlMOKCHUJ TUTaHa U €ro
IIPUMEHEHUE.

90. CoequHeHusi TATaHA B HU3IIMX CTENEHAX OKUCICHUS. MOHOOKCH]T TUTaHA.

91. MunepanbHOE ChIpbe IUPKOHUSA M TadHus. [IpuHIunel nomydeHuss meramioB. CBoOWMCTBa
MOHOB IIpKOHUS (+4) u radHust (+4) B BOIHBIX pacTBOpax. [ MapoKcuabl HUpKoHus (ot-, B- U y-).
CoBpeMeHHbIE METOAbl pa3/ieieHus] HUPKOHUS U Traduus. GropuupkoHaTsl u (ropradHaTHI
[TpumeHeHne coeMHEHUI IMPKOHUS, raHUS U UX COCTUHEHU .

92. XapakTepucTika XMMUYECKUX CBOMCTB 1040 (pe3epdopaus). CylmHOCTh METOIOB CUHTE3a U
uacHTH(GHUKAIIH pe3epPoparsl.

93. O0m1ast xapaKTepUCTUKA JIIEMEHTOB MOATPYIIIbI BaHA U

94. Haxoxnenue BaHaaus B npupoje. CriocoObl M3BIEUEHUS BaHAAUA U3 PYJ U IOITYYECHUS
MeTauMueckoro Banaaus. CoiicTBa MeTaiinyeckoro BaHaaus. CoeAMHEHUs] BaHAIUs B pa3HbIX
creneHax okucieHus. CocTossHue HOHOB BaHamus (+5) B KHUCIBIX W IIEJOYHBIX BOIHBIX
pactBopax. [IpumeneHnne BaHaus, CIIJIaBbl BaHAIU.

95. Munepansl HUOOUS U TaHTana. [IpuHIMNBI nonydyeHust U cBoiicTBa MeTauioB. CocTosiHue
MOHOB HHOOUS (+5) 1 TaHTana (+5) B KUCIBIX U HIENOYHBIX pacTBopax. OKCUIBI U TUIPOKCUIBL,
COJIM, KOMIUIEKCHbIE coenuHeHnsa. Huobatel m TaHTanatel. MeToabl pasfielieHus HUOOUS U
TaHTana.

96. IlpumeHnenne HHOOMS, TaHTaJa M X coeauHEeHUI. NbaSNn cBepxmpoBosiiee MeTauInIecKoe
coequHeHue. CyIIHOCTh M 3HAYEHHUE SIBJICHMSI CBEPXIPOBOAMMOCTH I Pa3BUTHUS HOBEHILEH
TEXHUKH.

97. O61as xapakTepUCTUKA 3JIEMEHTOB MOATPYIIIBI XpOMa.

98. MusnepansHOe Chipbe XpoMa. [IpuHIMIBI TIEpepabOTKH XPOMHCTOrO Keye3Hsika. CBoicTBa
Metayuinyeckoro xpoma. CriaBel Xxpoma. Baknelmme coeaunenus xpoma (+3). KomminekcHbie
coenquHeHus xpoma (+3), ammuakarbl, KBacipl. XpomuThl. CoenunHeHuss xpoma (+6), ux
CBOMCTBA.

99. Munepansl monubaeHa u Bodbdpama. MeToAbl MOMYYEHHS] METAIOB. XHUMHYECKHE
coeMHeHus: MonuOJeHa M Boibppama. OKcuAbl W rajJoreHu bl MoiubaeHa U Bojb(pama.
MomubnenoBbie U Boab(hpaMoBbie KucaoThl. CocTossare MoymmbaeHa (+6) u Boasdpama (+6) B
BOJIHBIX pacTBopax. M3zononucoenunenus. I'erepononucoenuuenus. Kapousl.

100. Coenunenusi Mmonub/ieHa U BoJdb(paMa B HU3KHUX CTETCHSIX OKHCICHHs. BoibdpamoBbie
Opon3bl. MonubaeHoBas M Bojdb(pamoBas cuHb. llpumeHenune monubaeHa W Bojdb(pama.
Monu6neH u Boib(dpam Kak OCHOBA IIPOU3BOJICTBA KaPOIPOUHBIX U TBEP/ABIX CILIABOB.

101. CoenuHeHuUs 3IEMEHTOB CO CBA3BIO METAII-METaILT (KJIacTepPHbIE COSTUHEHN).

102. O6mas xapakrtepuctuka MmapraHma. [Ipupoansie coeguHenus. [IpuHIMIBI MOTyYEHUS
MeTaioB. OKCHJIbI, TUAPOKCUBI, TAJIOTE€HHU Bl U APYTHE COETUHEHUS.

103. OOmias xapakTepUCTHKA JIEMEHTOB TpHUaJbl xxkene3a. [Ipupoansie coenunenus. [TpuHnumb
N0JTy4eHus1 MeTaJlIoB. OKCHJIbI, TUAPOKCHU/IBI, TAJIOTEHU/IBI U APYTUE COETUHEHUS.

104. TIpoGneMbl ¥ TEPCIEKTUBB PAa3BUTHS HEOPTAHMUYECKOW XMMUHU. 3a7adqd CHHTE3a HOBBIX
HEOPTraHUYECKUX COCIMHEHWH C 3aJaHHBIMM CBOWCTBaMH (MOJYNPOBOAHHUKHU, TYTOIUIABKUE U
CBEPXITPOBOJISIINE CIUIABBI, KJIACTEPHI U T.1I.).

105. ®u3uKO-XMMUYECKHUE METO/Ibl UCCIIEIOBAHUS HEOPraHUYECKUX COCIMHEHUM.

106. IIpoGema moydeHusl BEMIECTB CBEPXBBICOKOW YUCTOTHI.

107. Merannoopranndeckast 1 OMOHEOpraHUYecKast XUMUS.



Paszpaborunk: —

.

K.X.H, A.B.Kamepckuii

[Iporpamma coctaBieHa B cooTBercTBuUM ¢ TpeboBanusmu DPI'OC BO u ¢ yderom
pexomenaanuii IIOOIT o Hanpasnenuto u npodmito noarotroBku 04.03.01 — «Xumus».

[IporpamMma paccMoTpeHa Ha 3ace1aHuu Kadeapsl oO1Iei 1 HeOpraHMYeCKO XUMUU

«9» nrons 2026 r., nmpotokoNp 6.

3aB. kadeapoii /A. YO. Cadponos/
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Hacmoswas npoepavivid, He Jrcem  Oblmb  B0CHpOU3BeOeHa HU 68 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol.



