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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNITUHBI

B1.B.05 CoBpeMeHHas HeopraHn4yeckasa XuMus

1. Koa n HaumeHOBaHMe HanpaBfieHMA NOAroTOBKU/cneumanbHOCTH:
04.04.02 — Xumusi, ¢hu3zuka u mexaHuUKa Mamepuasios

2. Npodcdunb nogroroBku/cneunanusauusn: Xumusi, pusuka u MexaHUKa HoebIx
¢pYHKUUOHaNNbHbLIX Mamepuasioe U HaHOMamepuasioe

3. KBanudukaums BbinycKHUKa: mazucmp
4. ®opma oby4eHUs: oYHas

5. Kacheppa, oTBevaloLan 3a peanusaumio AUCLMUNNUHBI: MamepuasosedeHus U
uHAycmpuu HaHocucmem

6. CoctaButenu nporpammbl: Mummoea UpuHa S5lkoeneeHa, GOKMOP XuMu4YeCcKUX Hayk,
npogheccop

7. PekoMeHaoBaHa: Hay4HO-METOANYECKMM COBETOM XMMMUYECKOro dhakynbTeTa, npotokon Ne
50T 17.06.2021

8. YuebHbIn roa: 2021/2022 Cewmectp(bl): 2



9.llenun v 3apgayum y4ye6HON ANCLUNIUHbBI

Llenismu oceoeHusi y4ebHou ducyurniuHbl S8115HMmCs:

pacCMOTpPEHNE BOMPOCOB W [OOCTMXKEHME YrNYONeHHOro MnOHMMaHUA aKTyarnbHbIX
acrnekToB COBPEMEHHOM HeopraHM4Yeckomn XUMUN, oe3 KOTOpbIX HEBO3MOXEH
LileneHanpaBneHHbI CUHTE3 HOBbIX MaTepuarnos

3adayu y4yebHoU OucyurnuHsbl:

CTyneHTbl OOIMKHbI 3HaTb:

— COBPEMEHHbIE MNYTU pPasBUTUA HAyKM B LENIOM W COBPEMEHHbIE MarncTpasbHble
HanpaBneHns pa3BUTUS HEOPraHNYEeCKON XUMUN;

— 3aKOHOMEPHOCTU U3MEHEHMUSI CBONCTB 3fIEMEHTOB U UX OGMHapPHbLIX COEOAMHEHUI NpU
ABWXKEHUM NO  pasnUyHbiM  HanpaefeHusM  (BepTuUKanu, rOpU3OHTanuW, AuaroHanm)
lMepmnogmnyeckon cuctemsl;

— OCHOBHble TEHAEHLMN U OCOOEHHOCTU 3BOJIOLMM CBOWCTB CIOXHbIX M KOMMIEKCHbIX
COENHEHUN;

— 00LLY0 KapTMHY M 3aKOHOMEPHOCTM 3BOMOLNN TBEPAbIX BELLECTB;

— 0CODOEHHOCTK 3BONOLMM HAHOOVUCNEPCHOIO BELECTBA;

— nporHocTuyeckyto ponb [leprnoanyeckoro 3akoHa B LeNieHanpaBrieHHOM CUHTe3e
HOBbIX DYHKLMOHAIbHbIX MaTepuarnos;

— OCHOBHble NOAXOAbl K WCCNeLOBaHUIO pasfMYHbIX HeopraHMYecknx OoO6BHLEKTOB
(06 bEMHBIE mMarepwuansl, HaHOKpUcTannmMyeckme 00bEKThI, TOHKOMMNEHOYHbIE "
HaHOCTPYKTYpUpOBaHHbIE MaTepuarnbl);

— Hay4yHo 060CHOBAHHOE COBMECTHOE WCMOMNb30BaHNE [AaHHbIX PasfnyHbIX U3MKo-
XUMUYECKMX W pacyeTHbIX MeToOOB WccrnedoBaHMst — KonebaTenbHOW  CneKTpOoCKonuu,
KBAHTOBOM XMMWW, MacC-CMeKTpanbHOro aHanmsa cocTaBa ras3oBou ¢asbl, ANpPakLUMOHHbIX
meTonoB, Oxe-CNeKTPOCKONUM, 3MUCCUMOHHbIX METOOOB WCCMeAoBaHUMst — AONs NONyYeHus
MaKCMMarnibHO BO3MOXHbIX Ka4eCTBEHHbIX, MPEUM3NOHHBIX [aHHbIX O CUHTE3MPYEMbIX
mMaTepuanax.

10. MecTo y4ye6HOM ancuuNuHbI B cTpykType OOI:

OucumnnuHa BXOAUT B YacTb, OPMUPYEMYKD Yy4acTHUKaMM obpasoBaTesibHbIX
OTHOLeHu 6noka b1.

TpeboBaHus K BXOAHbIM 3HAHUAM, YMEHUAM U HaBblkaM: U3y4yeHue OaHHOW ANCLMMINHGI
BasunpyeTcs Ha crnegyrowmnx Kypcax, n3ydeHHblX CcTyaeHTamu paHee B 6akanaspuarte: «O6was
N HeopraHnyeckasa xmumusay, « CTpYKTypHas XumMust n kpuctannoxummsy», «MaTtepmuanosegeHue,
«DU3NKO-XMMUS  HAHOKIAcTEPOB, HAHOCTPYKTYp, HaHomaTepuanoB», «HaHoTexHonmormmy,
«TOHKME NIIEHKM N reTepoCTPYKTYpbI», « MUKpoCcKonu4eckne mMeToabl UCCrieoBaHNsa CTPYKTYpb!
mMaTepuanosy, «CnekTpockonnuyeckme mMeToabl UccnegoBaHna matepuanosy». B maructpatype
B NpeblayLlemM ceMecTpe CTyAeHTbl MO3HAKOMUITUCH C ANCUMMNNHON «[lepnognyeckum 3aKoH u
ero posnb B LeneHanpasfieHHOM CUHTE3e HOBbIX MaTtepuanosB», «PyHOaMeHTarbHble OCHOBbI
COBPEMEHHOro MatepuanoBsefeHusa»

B pesynbrate OCBOEHUS [AaHHOrO Kypca CTyAeHTbl OyayT 3HaTb COBPEMEHHblE
TEeHOEHUMM pasBUTUS HEOPraHMYecKorM XMMUMK, MNEPCreKTUBHbLIX HanpaBfeHWA B pas3BUTUU
XUMUYECKOW HayKW, AOCTUTHYT MOHMMAaHWSA OCHOBHbIX 3aKOHOMEPHOCTEM W OCOBEeHHOCTeWN
N3MEHEHNS CBOWCTB 3MIEMEHTOB U UX COEAUHEHUN B 3aBMCUMOCTM OT MX MECTOMOSIOXKEHUS B
Mepmnogmyeckon cucteme, HayvyaTtca Ha OCHOBAHWW 3TOr0 MPOrHO3MpoBaTb CBOMCTBA OyayLumMX
CUHTE3NPYEMbIX MaTepuanoB 1 OCYLLECTBNATL LerneHanpasneHHbIn BbIbop MeToga Ux cuHTesa,
Ha OCHOBaHWW 3TOrO CTYAEHTbl NOMy4YaT BO3MOXHOCTb pa3pabaTbiBaTb HOBbl€ OPUTrMHArNbHbIE
MeTOAbl CUHTE3a OOBLEKTOB C MPOrHO3MPYEMbIM LieNeBbIM KOMMSIEKCOM XapaKTEepUCTUK U Ha
NpakTUKe NPOBOAUTbL NX aTTecTauuio.

HaHHas gucuunnuHa saBnseTcs NpeawecTByowen aucumnnmHam «dyHaameHTarnbHble
OCHOBBbI KPUCTaNIoXmuMmnny», « AMopHbIe 1 KBa3VKpUCTanIn4yeckme matepumanbi».



11. NMnaHupyeMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIMHEe/MOAYNO (3HAHUSA, YMEeHUA,
HaBblK1), COOTHECEHHbIE C NMIIaHUPYEMbIMU pe3ynibTaTaMU OCBOEHUA o6Gpa3oBaTeribHOM

nporpamMmmbl (KOMNeTeHLMAMU) U MHOUKAaTOPaMU UX AOCTUXKEHUS:

Koga HassaHue Kog(bl) NuaukaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHns
KOMMeTeHunn
MKB-3 | CnocobeH oenageTb | MNMKB-3.1 | CnocobeH 3HaTb. OCHOBHbIE 3aKOHOMEPHOCTU U
B ncnonb3oBaThb 0C0BEHHOCTM U3MEHEHNS CBOWCTB
npodeccuoHanbHoOm 3HaHUS O cocTaBe, 3NEMEHTOB U UX COeAUHEHUI B
[esATenbHoCTH CTPYKTYpE 1 3aBUCMMOCTU OT UX MECTOMONOXEHNS B
OCHOBHbIMMU cBoKncTBax Mepunogmyeckon cucteme
TUMOBLIMU METO4aMMU MaTepuarnoB ans yMeTb: NpOorHo3nmpoBaTb CBOMCTBA
C/YHTE3a U aHanusa pelueHus 3agay CYHTE3UPYEMbIX MaTeprarnoB U
BELLECTB, MaTepuanoBedeHns | HaHOMaTepuarnoB M OCYLLECTBIIATb
3MEMEHTHOrO 1 LeneHanpasneHHbIN BbIGop meToaa ux
(ra3oBoOro cocraea, CUHTE3a
CTPYKTYPbl U CBONCTB BnageTb: HaBblkaMy Hay4HO
MaTtepuanos 000CHOBaHHOIO COBMECTHOIO
(Bkntovasi MCNONb30BaHMS AaHHbIX Pa3NNYHbIX
HaHoMmaTepuarnbl) PU3NKO-XMMNYECKNX U PaCHETHbIX
MEeTOA0B UCCrefoBaHUS AN NONyYeHns
MaKCMMaribHO BO3MOXHbIX
Ka4yeCTBEHHbIX, MPELN3NOHHBLIX AaHHbIX O
cocTaBe, CTPYKTYpe 1 CBOMCTBaxX
CYHTE3MPYEMbIX MaTeprarnoB
NKB-3.2 | Bnageet 3HaTb: OCHOBHbIE NOAXOAbl K CUHTE3Y
OCHOBHbIMMU MaTepuarnoB C LeneBbiMyM CBOMCTBaAMM U
MeToLaMu CUHTE3a MeTOoAbl X aHanmaa
N aHanusa yMeTb: UCMOSb30BaTb NOJTyYEHHbIE
BelllecTBa 3HaHUA ansa paspaboTkn MeToauk

CVHTE3a NepPCrneKTUBHbIX
PYHKUMOHANbHbLIX MaTepuarnos
BnageTb: HaBblkaMy NPOBEAEHNS
CaMOCTOSITENBHOIO Noucka 1 pa3paboTku
MeTOAMK CUHTE3a U aHanun3a
MaTepuanos (B TOM yucrne
HaHOMaTepuaroB) C 3adaHHbIMM
CBOMNCTBaMM

12. O6beM gUucUUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 4/144.

dopma NPOMEXYyTOYHOM aTTecTaLlumn — 3a4eT C OLIEHKOM

13. TpyaoemkocTb No BuAam y4eb6Homn paboTbl

TpyooemMKocTb
Bup y4ebHol paboTbl Bcero Mo cemecTpam
2 cemecTp 8 cemecTp

KoHTakTHasa pabota 56 56

nekumm 38 38

npakTuyeckune 18 18

B TOM YucChe:

nabopaTtopHble - -

KypcoBasi paboTa - -
CamocTtosTensHas paboTa 52 52
lMpomexyTodHas attectaums (0515 aK3amMeHa) 36 36

WToro: 144 144




13.1. CogepxaHne gUCUUNIINHDbI

n/n

HanmeHoBaHue pasgena
AUCLMNUHBI

CopepxaHve pasgena OUCUUNIHLI

Peanusauns
pasgena
AVNCLMNANHBI C
MOMOLLIbIO
OHMamH-Kypca,
QYMK*

1. lekuuum

11

Mepunogmyecknii 3aKoH 1

Mepunogmyeckas cuctema.

OcHOBHBbIe Knacchbl
HeopraqueCKmx
coeNHEeHUN

lMepuoamyecknii 3aKkoH Kak OCHOBa XMMUYECKON
cuctemaTukun. Nepunognyeckas cuctema (MC)
xummyecknx anemeHTtos .M. MeHoeneeBa n eé
cTpykTypa. Bugel aHanorun B NC, HEMOHOTOHHOCTb
N3MEHEHNS XapaKkTePUCTUK ANEMEHTOB B Nepuoaax,
rpynnax v nogrpynnax.

MpocTble BelecTBa. 'paHuua LIMHTNA 1 CTPYKTYpbI
npocTbix BewecTs. Npasuno KOm-Posepu.
3aKOHOMEPHOCTU Y MPUYNHBI U3BMEHEHUS (PU3NYECKNX
N XMMUYECKMX CBONCTB NpocTbiX BellecTB B NC.
BrHapHble coeanHeHust, N303NEKTPOHHbIE pAabI
6I/IH&\1PHbIX coeamHenuin. Coeaunenmns A"BY, A"BY,
A'BY" kak «anma3onofo6Hble» NOnynpoOBOAHUKM.
3aKOHOMEPHOCTH M3MEHEHUS PyHOAMEHTanbHbIX
XapaKTepUCTUK B 3aBUCUMOCTM OT MOJIOXKEHMWS
anemeHTOoB B [1C 1 Npnpoabl XMMNYECKOW CBA3MN.
OCHOBHbIE 3aKOHOMEPHOCTU U3MEHEHNST CBONCTB
HenepexoaHbIX 3N1EMEHTOB U UX COEQUHEHUI MO
BepTMKaNu, ropusoHTanu u guaroHanu.
LlenecoobpasHocTb nx paccMoTpeHus ot 1-2 go 13-18
rpynn.
3aKOHOMEPHOCTU U TEHAEHLMU UBMEHEHUS CBOUCTB
3NEeMEHTOB U UX COEQUHEHUI N0 Mepe 3anofiHeHUs
BHYTPEHHUX 3MEKTPOHHbLIX YPOBHEN.
LlenecoobpasHocTb paccMOTpeHust OT rpynnbl 3 K 12
rpynne MNC.

https://edu.vsu
.ru/courselvie
w.php?id=461

8

1.2

CoBpeMeHHble
npeacTaBnexHns o
XMMWYECKOWN CBA3N B
HeopraHM4Yeckon XMmMmm

CeoncTBa BellecTBa Kak byHKUMsS xapakTepa
XUMmnyeckon ceda3n. KoHuenuus «CMHTe3 - cocTaB —
CTPOEHME — OUCMEPCHOCTb - CBONCTBAY.
CuctemaTtuka XMMUYECKMX COEOQNHEHNI MO XapakTepy
XUMUYECKOW CBSA3N HA OCHOBAHMM MOSIOXKEHUS
komnoHeHToB B NC. NporHo3npoBaHe CBOWCTB
coeMHEHNN Ha OCHOBAHUKN JaHHbIX O TUMNax
XUMUYECKON CBA3N.

CoBpeMeHHbIe MOLENN XMMNYECKOWN CBA3N B
HeopraHuyeckon xumun. CUMMETpPUS MOSeKy!T,
TOYEYHbIE IPyNMbl CUMMETPUN.

https://edu.vsu

.ru/courselvie

w.php?id=461
8

1.3

KncnoTbl 1 ocHoBaHus

KucnoTtHocTb no BpéHcteny. KncrnotHo-ocHOBHOE
paBHoBecKe B Boae. CunbHble 1 criabble KUCNoThbl U
OCHOBaHWS. 3aKOHOMEPHOCTU B N3MEHEHUM
KncnoTHocTu no BpéHcteny. AKBakMCNOTHI,
rMOPOKCOKMUCNOThLI U OKCOKUCNOThI. be3BoaHbie
okcuabl. ObpasoBaHMe NONTIMOKCOCOEONHEHNIA.
KncnoTtHocTb no Jlbtoncy, npumMmepbl KUCOT 1
OocHoBaHun. Knucnotbl anemeHToB rpynn 6opa u
yrnepoga. Kncnotbl anemMeHToB rpynn asoTa u
kucnopoga. Monekynbl ranoreHoB Kak KUCnoThbl
Jlbtonca.

https://edu.vsu

.ru/coursel/vie

w.php?id=461
8

14

Okucnexue n
BOCCTaHOBIEHME

OKUCNUTENBHO-BOCCTAaHOBUTENBbHbBIE NPOLIECCHI MpU
M3BreYeHUN NpocTbix Bewects. OKUCNMTENbHO-
BOCCTaHOBUTENbHbIE NoTeHumansl. OKUcnNUTenbHo-
BOCCTaHOBMWTENbHbIE NOfypeakunn.
OKUcnNUTENbLHO-BOCCTAHOBUTENbHASA YCTOMYMBOCTL B
Boae. Peakuum ¢ yyactuem Bofbl,

ANCNPONOPLMOHNPOBAHNE, OKUCTIEHNE aTMOCKEPHbLIM

https://edu.vsu
.ru/courselvie
w.php?id=461
8




15

O6pasoBaHue,
YCTONYMBOCTb U

KNCIToOpoaoM.

peakunoHHadA CnocobHOCTb

CocTaB 1 CTpoeHMe KOMMEKCOB. HomeHKnaTypa.

1.6

KOMIMMEKCHbIX COEANHEHUN

BBegeHne B anekTpoHHoOe
CTpO€eHMe TBEPAOro Tena u

conbBaTHbIN 3PdekT.

TunuyHble nuraHabl. 3oMepus n XMpanbHOCTb.
Teopusl KpUCTanNIMYecKoro nonsi U Teopusi Nons
nuraHgoB. ONEeKTPOHHOE CTPOeHNe
YeTbIPEXKOOPAMHALNOHHBLIX KOMMIIEKCOB. Y CNoBUS

0bpas3oBaHnst KOOPANHALMOHHON CBSI3M B pamKax
WOHHOM MoAenu n npeacrasneHnin Jlstonca.

YCTONYNBOCTb KOMMIIEKCOB, SHTPOMNUNHBLIN BKNag,;

XenaTtnpoBaHue, B3aMMOAENCTBME C MaKponMraHgamu,

PaBHoBecuKe peakumm koMnnekcoobpasoBaHus.
MexaHu3mbl peakuuin ¢ ydacTueM MOHOSOEPHbIX
KomnnekcoB. QHeprusa akTmeauun. MpeackasaHue
peakUMOHHOW CNOCOBHOCTM NO 3MEKTPOHHOM

KOHUrypaumm ueHTpanbsHoro atoma (Ha npumepe
nepBoro nepexogHoro psaa). Peakumn samelleHuns
nuraHgoB. CKOPOCTM U MeXaHW3Mbl 3aMeLLeHNs
nvuraHaoB. 3amelleHne B KBaapaTHbIX U
OKTasgpuyecknx kommnnekcax. OkmcnutensHoe
npucoeaMHeHne N BOCCTaHOBUTENbHOE
ANVMUHMpPOoBaHWe. POTOXMMUYECKME peaKLuK.
[MoHATME O KaTanMTUYECKOM LMKIe, KaTanms ¢
y4acTMeM KOMMIEKCOB NepexoaHbIX MeTansos.

https://edu.vsu
.ru/coursel/vie
w.php?id=461
8

1.7

obLan kapTuMHa aBonLUK
TBEpObIX BELLECTB

3ANeKTPOM3NYECKNX CBONCTB.

Oxkcunpabl co cTpykTypor Tuna ReOgs, d-p nepekpbiBaHue
npu B3auMogencTBmm " KaTMOH-aHNOH-KaTUOH Ha
180°". BpPOH3bI, NEPOBCKUTLI: Nepexos MeTansi-
OVANEKTPUK B 3aBMCMMOCTM OT NMPUPOAbLI MeTanna u
3aceneHHocTn " A" -nosuumn. Fromonornyeckne pagpl

OKCUOHbIX COeANHEHWUN.

CTPYKTYpbl: OfHOMEpPHas NPOBOAUMOCTb,

OneKTpoHHOE CTpPOeHMe OKCMAOB d-MeTanmnoB Co

CTPYKTYpOM KameHHon conu. Mogens npnbnmxeHus
XUMUYECKON CBA3UN. MI3MeHeHne aneKkTpodmnanyeckmx
CBOWNCTB OT MeTanna o guanektpuka B pagy TiO —
NiO, BnusiHMe HecTexnomeTpun Ha U3MeHeHue

HuskopasmepHble TBepable Tena. LlenoyeyHsle

https://edu.vsu
.ru/course/vie
w.php?id=461
8

Manepncosckoe nckaxeHue. [1BymepHble NPOBOSHNKN
Ha npuMmepax xanbkoreHngos d-metannos Tmna MXs,
WHTEpKanaTbl.

O6Lwwas kapT1Ha 3BONOLIMKN TBEPAbIX BELLECTB:
OCHOBHOW 3BOSOLIMOHHbLIN MapLUpyT, 3fIeMEHTapHbIe
npovecchl Npu obpa3oBaHUM BeLLeCcTBa, CTAOUAHOCTb

OcobeHHoCcTU 3BOMOLMU
HaHOAMCNEPCHOTO
BellecTBa

3BOJTIIOLUNN. CaMOBOCI'IpOVI3Be,D,eHI/Ie TBEPAbIX TEN,
OTKIMK Ha U3BMEHEHNE CBONCTB cpenbl, Aerpagauund

BellecTBa.

18

OcHoBHble Noaxoabl K
CUHTE3y MaTepuanos C
LieneBbIM/ CBONCTBAMM.

YcrnoBusi nepexona BeLLeCcTBa B HaHOAUCMEPCHOE
COCTOSIHME; OrPaHNYEeHHOCTb BPEMEHW NpebbiBaHus

BellecTBa B HAHOCOCTOAHUN, BapVIa6eJ'IbHOCTb
HaHOCUCTEM; CMOHTaHHOEe ynopdaao4veHmne 4actul,;
YCINoOXHeHne n gerpagauma HaHOCUCTEM.

OcHOBHbIe NpuHUUNbI CMHTE3a MaTepunarnos.

https://edu.vsu
.ru/courselvie

w.php?id=461
8

COBpeMeHHbIe mMeTodbl
nccrnenosaHnAa TBépLI,OFO
Tena

MpyHUMNBLI NEPUOANYHOCTY; CTPYKTYPHOIO AN3aiiHa;
XMMUYECKOro, TEPMOANHAMUYECKOTO U CTPYKTYPHOIO

nogobus; HenpepbIBHOCTU N COOTBETCTBUA
KOMIMOHEHTOB paBHOBeCHOVI CUCTEMBbI, orpaHn4yeHnsa
ynycna He3aBUCUMbIX NapaMeTpoB COCTOAHNA B
paBHOBeCHOVI cuctemMe; CTPyKTypHOro
pasynopagovyeHna n HeNnoCToAHCTBa COCTaBa,
XUMUHECKOIo, CTPYKTYPHOTO, (*)a3OBOFO YCIOXHEHUA,

XUMUYECKOWN, rpaHyroMmeTpmuyeckomn n asoBon
O[HOPOAHOCTU; 3KBUBANEHTHOCTN UCTOYHNKOB
becnopsgka B YCIOBUSIX MUHUMU3aLMM cBOGOOHOM

https://edu.vsu
.ru/course/vie

w.php?id=461
8




aHeprum cuctemsbl (NpuHumn A.Berna); ogMHakoBoro
abdekTa pasnuUYHbIX HOUINKO-XUMUYECKMX
BO34ENCTBUI; CUHEPreTMYeckoro adpdekta pasnnuyHbIX
PU3NKO-XMMUYECKNX BO3LENCTBUIA; HEPABHOLEHHOCTU
obbema 1 NOBEPXHOCTW; METACTaOMITLHOIO
MHoroobpasus
Wcnonb3oBaHue gnarpamm Bpems - Temnepatypa —
lMpeBpalleHre Npu co3gaHum maTepranos ¢
KOHTponupyemMbiMu cBoricTBamu. Camocbopka u
camoopraHmsauus.

2. NpakTnyeckne 3aHATUA

2.1 lMepuognyeckmin 3akoH 1 TBépable pacTBOpbl. 3aKOHOMEPHOCTU U3MEHEHNS https://edu.vsu
Meproamnyeckas cucrema. CBOWCTB TBEPAbIX PaCTBOPOB B 3aBUCUMOCTM OT .ru/courselvie
OcHoBHbIe Knacchbl nonoxeHus samectutens B [1C u ero cogepxaHus B w.php?id=461
HeopraHM4YecKkmx pactBope. [onynpoBO4HUKOBbLIE COEANHEHUS U 8
CcoefMHEHMNN TBEpPAblE pacTBOPbI HA UX OCHoBe. BHapHkle
WHTEpMETaNnNMyeckne coeanHeHns n MeTannuaHble
dasbl. O6LME NPUHUMIMBLI NEMMPOBaHUSA METASSOB.
MaTepwuarnbl Co CTPYKTYpOW TUNa LWNMHENN U
neposckuTa. Kputepum nx obpasoBaHnsi Ha OCHOBaHUK
nonoxenusi anemeHTos B [1C.
2.2 CoBpeMeHHbIe MeTtoa MO-JIKAO anst MHOroaToMHbIX MOJEKyI. https://edu.vsu
npeacTaBneHns o AHanus reomeTpum Morsiekysn B paMmkax metoga MO .ru/courselvie
XMUMUYECKOW CBSA3N B (onarpammbl Yonwa). HekoTtopble NpyHUMNbI U w.php?id=461
HeopraHM4YeCcKom XMMmm cnepcteua metoga MO-JIKAO. Jlokanunsaums, 8
Aenokanusauus, rmépuamsaumns Ha npumepax
coeaVHEHMUI arneMeHToB BTOpPOro nepuoaa.
'MnepBaneHTHOCTb, anekTpoHoaeULNTHbIE
mMonekynbl. MeTon MonekynspHbix opbutanen un
CTpOeHWe TBEPAbIX Ten.
BaH-gep-BaanbcoBo B3anmogencTeme B
MOIEKYNsIpHbIX TBEPAbIX Tenax, knatpatbl. MloHHas
MoJesNb CTPOEHMS KpUCTAsIOB, KOHCTaHTA
MagenyHra, 3Heprus MIOHHOW peLUeTKU.
2.3 KncnoTtbl 1 ocHOBaHUS Knaccudukaums KUCoT U OCHOoBaHWi J1btonca. https://edu.vsu
YKEécTtkme n mArkne KMCcnoTbl U OCHOBaHMS. .ru/coursel/vie
'eTeporeHHble KUCITOTHO-OCHOBHbIE peaKLmu. w.php?id=461
8
2.4 Okucnexue n MpeacTaBneHne gaHHbIX O NOTeHUManax B Buae https://edu.vsu
BOCCTaHOBIEHME anarpamm: guarpammbl Jlatumepa, ®pocta, NMyp63, ux | .ru/courselvie
WHTepnpeTauus. w.php?id=461
8
2.5 O6pasoBaHue, OcobeHHocTM kKoMnnekcoobpasoBaHus d-anemeHToB. | https://edu.vsu
YCTON4YMBOCTb U Pacwennenvne opbutanen B nonax pasnnyHon .ru/courselvie
peakunoHHasa cnocobHOCTb cummeTpun. dakTopsl, BAMSIOLLME Ha NapamMeTpbl w.php?id=461
KOMIMMEKCHbIX COeaUHEHUN pacLLenfieHmnsi, CNeKTPOXMMUYECKUI Psif NMUraHaoB 8
(B3anmocBa3b opbUTaNbHOrO CTPOEHUSI NUraHaa c ero
NonoXXeHneMm B psay).
PeanbHasi anekTpoHHasi KOHUrypauusa aTomoB,
Tepmbl. PaclienneHne TepmMoB OCHOBHOMO COCTOSIHMS
B 3aBNCUMOCTM OT CUMMETPUMN OKPY>KEHWSI.
OHepreTnyeckme guarpammbl Anst MHOTO3SIEKTPOHHbIX
cuctem (Oprena n TaHabe-CyraHo). CnekTpbl
AMEeKTPOHHbIX NepexofoB. MarHuTHble CBOMCTBA
KOMMIEKCOB.
ABneHue nepeHoca 3apsaa, T-CBs3biBaHWe,
obpa3zoBaHMe KpaTHbIX CBA3eN MeTann-nuraHa,.
Komnnekcbl d-aneMeHTOB C TT-4OHOPHbLIMM
nurangamu: komnnekcsl ¢ CO, NO, HeHacbILLLEHHbIMK
yrnesoAopogamu; MeTannoueHsl, hynnepuabl,
MeTannokapbeHbl (Puwiepa u LLpoka) — B3aumocssab
Xapakrepa XMMUYECKOW CBSA3M U peaKkLMOHHON
CNocoBHOCTW.
2.6 BBegeHne B aN1EKTPOHHOE 3oHHas cTpykTypa TBepgoro tena. ObpasoBaHue 30H | https://edu.vsu




TBEPAbIX BELWLECTB

CTpOeHve TBepaoro Tena u
o0Lasn KapT1MHa 3BOHOLUK

B pesyrnbTaTte nepekpbiBaHUs opGuTaneil.
XapaKTepuCTUKN 30HbI, MITOTHOCTb COCTOSIHUA.
MeTannbl, AMaNekTpukn. MonynpoBoaHUKK:
cob6CTBEHHbIE 1 HecobCTBEHHble. paHuLbl
NPUMEHMMOCTM 30HHOW MOAENMN.

.ru/coursel/vie
w.php?id=461
8

2.7 OcobeHHOCTM 3BONIOLNN O0630p MeTOAOB CMHTE3a BELLECTB B HAaHOpaaMmepHoM | https://edu.vsu
HaHOOMCNEPCHOrO COCTOSIHWM: 30M1b-Teflb MeTOA, MEXaHOXMMMNYECKNI .ru/coursel/vie
BellecTsa CUHTE3, KPUOXMMUYECKUI CUHTES, 3NEKTPOB3PLIBHOE w.php?id=461
nosly4eHme NopoLLKOBbLIX MaTepmnasnos, razodasHoe 8
OKMCNeHne, razodasHbIn rMaponn3, MexaHnyeckoe
ancneprmpoBaHume.
MonyyeHne oBYMEPHbIX U OOHOMEPHbIX
HaHOMaTepuarnoB: BUCKEPbl U pynnepeHsbl,
NonynpoBOAHMKOBbIE HAHOrEeTEPOCTPYKTYPhI,
dyHKUNOHANbHbIE NOKPbITUS.

IMprMeHeHe HaHOMaTepPUanoB U reTePOCTPYKTYP.

2.8 OcHoBHble Nnoaxoabl K CoBpeMeHHble MeToabl UccreaoBaHns Mopdonorim https://edu.vsu
CUHTE3y MaTepuanos C noBepxHoOCTN TBEpAoro Tena. Cnekrpockonmyeckme .ru/courselvie
LeneBbIMU CBOMCTBAMM. MeToabl B MPUINOXEHUN K UCCNELOBaHMI0 HaHocucTeM. | w.php?id=461
CoBpemeHHble MeToabI MeToapbl anemMeHTHOro 1 ba3oBoro aHanmsa 8
nccregoBaHusa TBEPAOro noBepxHoCcTU. Oxxe-aneKkTPOHHAas CNEKTPOCKONUA Kak

Tena MeTog onpeneneHnsa npodunen pacnpegenexHms
KOMMOHEHTOB MO TonwuHe obpasuoB. OcobeHHOoCTH
aHanmaa TOHKMX NNEHOoK. BTopmnyHasa noHHasa macc-
cnekTpomeTpust: PU3NKO-XMMUYECKME OCHOBbLI U
obnacTtun npumeHeHus. PeHTreHoda3oBbI aHanms Ha
ManblX yrnax B onpefeneHumn coctaea
HaHOpa3MepHbIX CNoéB. POTOINEKTPOHHASNA
CMEeKTPOCKOMUS Kak MeTof onpeneneHns coctasa
HeopraHuyecknx matepuanoB. CnekTpockonus
KOMBWMHALNOHHOIO paccesiHus Kak MeTog,
pononnsowmi K-cnektpockonuio npu ycTaHOBNEHWN
COCTaBa pasnuMyHbIX HEOPraHNYECKNX OOBHEKTOB.
MHoyumpoBaHHas NpoTOHaMu peHTreHoBCKast
aMmccus.
13.2. Tembl (pasgenbl) QUCUUNIIVHBI U BUAbI 3aHATUMA
Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl oYy E————
n/n (pasgena) oucuunvHbl Jlekuum MpakTnyeckme | JlabGopaTopHbie paBoTa Bcero
Meprogmyecknin 3aKoH u 6 12
MNepuoanyeckas cucrtema.
1 OcHoOBHbIe Knaccol 4 2 -
HeopraHuyecKkmnx
coeanHEeHUN
CoBpeMeHHble 8 16
> npefcTaeneqns o 6 > _
XUMUYECKOW CBSA3U B
HeopraHM4YecKom XMmMuu
KucnoTbl 1 ocHoBaHus 2 — 8 14

4 OxkucneHuve u 2 _ 6 12
BOCCTaHOBJIEHNE
Ob6pasoBaHue, 8 14
YCTOMYMBOCTb 1

5 peakumnoHHas 4 2 B

CMocoBbHOCTb
KOMMJSIEKCHBbIX
coeiHEHUN
BBefeHne B anekTpoHHoe 4 10
CTpOeHMe TBEpPAOoro Tena
6 1 obLasa kKapTuHa 4 2 -
3BOMIOLUN TBEPABIX
BELLECTB




OcobeHHOCTUN aBONIOLUK 8 14
7 HaHogucnepcHoro 4 2 -
BellecTBa

OcHoBHble nogxoabl K 4 16
CVHTEe3y MaTepuaros C
LieneBbLIM/ CBONCTBAMMU.

8 8 4 —
COBpeMeHHbIe MeToObl
nccecriegoBaHnA TBépJJ,OI'O
Tena
| Uroro: 38 18 — 52 108

14. MeToauyeckue ykasaHusi Ansi oby4yaroLmxcsi N0 0CBOEHUIO AUCLIUNIIUHbI

B npouecce nsyyeHus gucumnimHbl npegnonaratTes:

— NpoBefeHne nekumn;

— paboTa Cc KoHCNeKTamMu NeKLMIA U NUTEpPaTypPHbIMU UCTOYHUKAMMU,
cneunanmsanpoBaHHbIMU UHTEPHET-pecypcammn, 6azamm gaHHbIX 1 Bnbnuotekamu;

— NpoBeAEeHNe CEMUHAPCKMX 3aHATUIN, NOATOTOBKA BbICTYNNIEHUIA CTYAEHTaMM.

TeKywmin KOHTPOSb MPOBOAMTCH MyTEM MPOBEPKU BbINOMHEHNA AOMAaLUHero 3ajaHus,
BXOAHOrO KOHTPONA (B BUAE KOHTPOSIbHOM paboThl).

PekomeHgauun no OCBOEHMIO OUCUMMIMHBL. HEeobxoauMbl cuctemMartumyeckas paboTa C
KOHCMEKTOM NEKUUN N NUTEpPaTYPHbIMU UCTOYHUKAMK, C TeMaTu4eckummn NHTepHeT-pecypcamu,
CTaTbMU B BEAYLUNX HAayYHbIX XypHarnax 1 cneunannanpoBaHHbIX 30aHUSX.

Mpn peanusaumm AUCUMNIIMHBLI C UCMOMb30BaAHNEM OUCTaHUMOHHbLIX O0Bpa3oBaTesibHbIX
TEXHOSIOTMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHON WMH(OPMaLMOHHO-06pa3oBaTeNbHON
cpegbl  BI'Y  «OnektpoHHbin  yHuBepcuteT  BlY»  (https://edu.vsu.ru),  cepBucChl
BnaeokoHdepeHummn (BigBlueButton, Zoom, Discord u ap.), SneKTpoHHasa noyTa, MecCeHmXepbl
N coumarnbHble CeTun.

15. lMepeyeHb OCHOBHOM W [AOMNOJSIHUTENLHOW NUTepaTypbl, PECypCoOB MWHTEPHET,

HeOGXOAMMbIX Anss OCBOEHUA AUCLUUNIINHBI (criucok numepamypbl 0ghopMIssemcs 8 coomeemcemeuu
¢ mpebosaHusimu F'OCT u ucrionb3yemcs obwasi Ckeo3Hasi Hymepauyusi 0551 8cex sUd08 UCMOYHUKO8)
a) OCHOBHas nuTepartypa:

Ne n/n McToYHUK
HeopraHuyeckasi xumusi. XuMus arnemMeHToB: y4ebHuk B 2 T. / KO. 1. TpeTbsikoB [u ap.]. — 2-e usg.,

1. nepepab. n gon. — MockBa : MspatenbctBo MI'Y; AkagemkHura, 2007. —T.1.-538c.; T. 2. —
670 c.

5 MesneB B. M. ToHK/e NneHKn HeopraHMyecknx matepuanos: MexaHuam pocta u cybeTpyKTypa :

' y4yeb. nocobue / B. M. NeeneB. — BopoHex: ML, BI'Y, 2008. — 496 c.

3. Yranm A. A. Obas n HeopraHnyeckas xumus : y4ed. onsa cTyq. By3oB, 00yy. MO HanpaBneHuo u
cneumanbHocTn "Xumus" / A. A. Yran. — N3g. 5-e, ctep. — MockBa : Bbiclias wkona, 2007. — 526
C.

4. HeopraHuyeckas xumus : B 3 T. : y4eOHUK NS cTyqd. By3oB, 06y4. no HanpaeneHuto 510500 "Xu-

musa" n cneumansHoct 011000 "Xumus" / nog pen. HO. 1. TpeTtbsikoBa. — MockBa : Academia,
2004, —T.2.—365¢.; T.3.kH. 1 —348c.; T.3. kH. 2 —-399 c.

0) fononHWTEnbLHasa nuTepartypa:

Ne n/n McTouHKuK

5 MpuHBYA H. XnMmusi anemeHTOB : B 2 T. : [y4ebHuk ans By3oB] / H. MpuHBya, A. OpHwo. — MockBa
' : BUHOM. J1a6. 3HaHui, 2008. — (Jlydwnn 3apybexHbin y4ebHuk). — T. 1. — 607 c.; T. 2. — 670 c.
Cnapgkonesues b. B. Heoprannyeckasa xumus: d-anements! [[IB-VIIB rpynn un nx coegnHeHns:

6. y4yebHoe nocobue / b. B. Cnagkonesues, . A. MuTToBa, E. B. ToMuHa ; BopoHexckui
rocyapCTBEHHbIN yHUBEepcUTET. — BopoHex: N3gaTenbckun gom BIY, 2019. — 127 c.
CnapgkonesueB b. B. Heoprannyeckas xumus: d-anements! VIIB-IIB rpynn un nx coegnHeHns :
7. y4yebHoe nocobue / b. B. Cnagkonesues, E. B. TomuHa, U. A. MuTtToBa. — BopoHex : HayyHas
KHura, 2020. — 103 c.

Cnapgkonesues b. B. CoBpemMeHHas HeopraHuyeckast XMMuUs: OKUCTTUTENBHO-
BOCCTaHOBMWTENbHbIE NPOLECCHI C y4acTnemM d-afieMeHTOB U UX coeauHeHun: yyebHoe nocobue /
B. B. Cnagkonesues, WN. A. MutToBa, E. B. ToMuHa ; BopoHexckuii rocyaapCTBEHHbIN
yHuBepcuTeT. — BopoHex: HayyHas kHura, 2020. — 104 c.

9. Cnocob cuHTe3a — cocTaB — CTPYKTypa — CBOMCTBO A5 TBepAoda3HbIX HAHOOOBEKTOB —




PYHKLMOHArbHbLIX NIIEHOK Ha NONYNPOBOAHMKAX U MarHUTHLIX HAHOKPUCTANoB : y4ebHoe
nocobwue / . A. MuttoBa, b. B. Cnagkonesues, B. O. MutToBa, E. . KoneiyeHko, A. U.
JoHuos, A. A. CamcoHoB; BopoHexckuii rocyaapCTBeHHbIN YyHUBepcuTeT. — BopoHex :
MNapaTtenbckun gom BIY, 2021. — 95 c.

10.

TpeTbsikos HO. [l. BBegeHune B xumuio TBepaodasHbIX maTtepuanos: y4ebHoe nocobue / O. [.
TpeTtbsikos, B. W. lNytnsaeB. — Mocksa : MI'Y, 2006. — 399 c.

11.

Menuxos L. B. du3unko-xmmmnyeckas apontouuns teepaoro sewectea / . B. Menuxoe — Mocksa :
BNHOM. Na6. 3Hanun, 2006. — 309 c. (HaHoTexHONorms).

12.

Cyspanes W. IN. HaHoTexHonornsi. ®nsnko-xMMmsi HAaHOKNacTePOB, HAHOCTYKTYP U
HaHomaTepuanos / . . CysganeB — MockBa : KomKHura, 2006. — 589 c. (CuHepreTuka : oT
npoLunoro K bygywemy).

13.

LWpareep [1. HeopraHuyeckasa xumus : B 2 7. / [. Lpansep, IN. 3TknHc. — Mocksa : Mup, 2004. —
(JTyywnn 3apy6exHbii y4ebHuk). — T. 1. — 679 c.; T. 2. — 486 c.

14.

HeopraHuyeckas xumusi : B 3 T. : y4eOHUK NS cTyAd. By3oB, 06y4. no HanpaeneHuto 510500
"Xumuns" n cnegynansHoct 011000 "Xumuga" / nog peg. tO. . TpeTbsikoBa. — Mocksa :
Academia, 2004. - T.2.—-365c.; T. 3. kH. 1 —-348c.; T. 3. kH. 2 — 399 c.

15.

Enucees A. A. dyHkuMoHanbHble HAHOMaTepuansbl: ydiebHoe nocobue / A. A. Enucees, A. B.
JlykawuH, noa pea. 0. [. TpetbsikoBa. — Mockea : duamatnuTt, 2010. - 456 c.

16.

Yran A. A. HeopraHunyeckas xumus: yueb. ansa xvmm. crey,. Bysos / A. A. Yran. — Mocksa :
Boicwas wkona, 1989. — 463 c.

17.

Bekkep 10. Cnektpockonus / HO. Békkep. — Mocksa : TexHocdepa, 2009. — 528 c.

18.

CrapocTtunH H. MaTepuansl 1 MeTofbl HaHOTEXHoNorun: y4ebHoe nocobue / H. CTapocTuH. —
Mocksa : buHom, 2008. — 431 c.

19.

'y6uH C. M. Xumus knactepos / C. . I'ybuH. — Mocksa : Hayka, 1987. — 263 c.

20.

MeHwyTtuHa H. B. BeegeHue B HaHoTexHonoruio / H. B. MeHwyTtuHa. — Kanyra : UsgaTenscteo
Hay4Hou nutepatypbl H. ®. Boykapeson, 2006. — 132 c.

21.

Housecroft C. E. Inorganic chemistry / C. E. Housecroft, A. G. Sharpe. — Harlow Essex,
England. — 2001. — 808 p.

22.

Bepcykep . b. SnekTpoHHOEe CTpoeHMe 1 CBOMCTBA KOOPAMHALMOHHbLIX coeauHeHnin / . B.
Bepcykep. — CankT-lNeTepbypr : Xumus, 1986. — 348 c.

23.

Pao Y. H. P. HoBble HanpasneHus B xumun T1Bepgoro tena / Y. H. P. Pao, [x. [onanakpuyLiHaH.
— HoBocumbupck : Hayka, 1990. — 520 c.

24,

LWabaHoBa H. A. Xumunsi n TeXxHONornst HAHOAMCNEPCHBLIX OKCUAOB : y4ebHoe nocobue / H. A.
LLlabaHoBa, B. B. lNonos., IN. [l. CapkucoB. — MockBa : AkagemkHura, 2006. — 309 c.

25.

HesonuH B. K. 3oHaoBble HaHOTexHomnoruu B anektpoHuke / B. K. HeBonuH. — Mocksa :
TexHocdepa, 2005. — 147 c.

26.

Myn Y. M. HaHoTexHonoruu : y4eb. nocobure anga ctyd., oby4y. No HanpaBneHUo NoaroT.
"HaHoTtexHonorun" / Y. Myn, ®. OyaHc ; nep. ¢ aHrn. nog pea. 0. V. NonosuHa; gon. B. B.
JlyanHuHa. — 2-e uag., gon. — Mocksa : TexHocepa, 2006. — 334 c.

27.

MeToabl nccnenoBaHnsi aTOMHOWM CTPYKTYpPbI U CyOCTPYKTYpblI MaTepuanos : y4ebHoe nocobue /
B. M. Meenes [n ap.]. — BopoHex: Mspgatenscteo BI'TY, 2003. — 485 c.

28.

JingnH P. A. HomeHknaTypa HeopraHmdeckmx Bewects / P. A. Jingu, B. A. Monouko, 3. A.
Kyaopsiwosa; Mog pea. P. A. JlnguHa. — Mockea : KonocC, 2006. — 95 c.

29.

Tpetbskos 0. [1. Pa3Butne HeopraHM4eckon Xumum kak oyHOameHTanbHON OCHOBbI CO34aHuNs
HOBbIX MOKOMNEeHUN byHKUMoHanbHLIX Matepuanos / KO. [1. TpeTbsakos // Ycnexu xumumn. — 2004,
—T.73,Ne 9. — C. 899-916.

B) MHPOPMALMOHHbIE 9NEKTPOHHO-00pa3oBaTerbHbIE pecypchbl (oduLmnanbHble pecypebl MHTEPHET)*:

Ne n/n

Pecypc

https://www.lib.vsu.ru/ - cant 3oHansHo Hay4yHon Brubnmnotekn BopoHexckoro
rocyapCTBEHHOIO yHMBEpcuUTeTa

N

OBC IPR BOOKS — PexumMm goctyna: http://www.iprbookshop.ru/

w

http://www.elibrary.ru — Hay4yHas anekTpoHHas 6ubnuoteka

E

http://www.sciencedirect.com - oguH U3 KpynHEeNnLwmnx B MMpe OHnanH-cbopHNKOB
onybnmKoBaHHbIX Hay4HbIX nccrnegosaHun (Elsevier)

http://www.rusnanonet.ru/ - "HOpMaLMOHHO-aHaNMUTUYECKUIA NOPTan PpOCCUNCKON
HaLMOHaNbHOW HAHOTEXHOIOMMYECKON CeTn



https://www.lib.vsu.ru/
http://elibrary.ru/
http://www.sciencedirect.com/
http://www.rusnanonet.ru/

16. MepeyeHb y4yeOHO-meTOAMYECKOro obGecneyeHuss ANA CaMOCTOATENbHOM paboTbl
(yyebHO-memodudeckue pekoMmeHdayuu, nocobusi, 3adayHUKU, MemoOUYECKUe yKa3aHUsi 10 8bIMOJIHEHUIO
npakmu4yeckux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n McTovHUK

MuTToBa U. A. lNepnoanyecknin 3akoH Kak OCHOBa XMMUYECKOW cUCTEMATUKN. XUMUS
anemeHToB | 1 Il rpynn MNMepuogmyeckon cnctemsl [SNeKTPOHHLIN pecypc] : yuebHoe nocobue
ansa sysoB / V. A. MutToBa, E. B. TomuHa, b. B. CnagkoneBues ; BopoHex. roc. yH-T. —
OneKTpoH. TekcToBble AaH. — Boporex : UMM, BI'Y, 2009.

Xumusa anemenTos Il v IV rpynn MNepuoagnyeckon cuctemsl : y4ebHoe nocobue : [ansa ctyg. 1 k.
> XUM. dbak. AHeB. oTA-HUA HanpasneHuin: 020900 — Xumus, dusnka n MexaHuka MaTepuaros,

’ 020100 — Xumus] / BopoHex. roc. yH-T ; cocT.: . A. MutToBa, E. B. TomuHa, b. B.
CnapkoneBues. — BopoHex : UMM BI'Y, 2010. — 70 c.

Xumusa anemeHToB V 1 VI rpynn MNMepuognyeckon cuctemsl : ydebHoe nocobue ansi By3oB : [ans
cTya. 1 K. XnM. pak. aHeB. oTA-HusA HanpasneHuin: 020300 - Xumus, pusmka n mexaHuka
maTepuanos, 020100 - Xumus] / BopoHex. roc. yH-T ; cocT.: U. A. MuTToBa, E. B. TomuHa, b. B.
CnapkoneBueB. — BopoHex : UMM, BI'Y, 2012. — 98 c.

Xumusa anemenTtoB VIl rpynnbl MNepuognyeckon cuctemsl : ydebHoe nocobue : [ansa ctyg. 1 k.
OHeB. 0TA-HUA XuM. hak. HanpasneHuin: 020300 - Xumus, pusnka n mexaHmka maTepuarnos,
020100 - Xumuns, 020201 - dyHaameHTanbHas n npuknagHas xumus] / BopoHex. roc. yH-T ;
[cocT.: N. A. MuTtToBa 1 ap.]. — BopoHex : Misgatenbckuin gom BI'Y, 2015. — 54 c.

Xumunga anemeHtoB VI rpynnel MNepuogmyeckon cuctems : ydebHoe nocodbue : [gns ctya. 1 k.
XMM. dpak. gHeB. oTA-HUS HanpasneHun: 020300 - Xumus, prsnka n mexaHvka MmaTepuanos,

5. 020100 - Xumus] / BopoHex. roc. yH-T ; [cocT.: U. A. MuTtToBa n ap.]. — BopoHex :
MspaTenbcko-nonurpadmyeckmin LeHTp BopoHexckoro rocyaapCcTBeHHOro yHnsepecuteta, 2013.
—48c.

17. OO6pasoBaTenbHble TEXHOMOrMWU, UCNONb3yeMble TMNpU peanusauum y4ebHOWM
OUCUMNIINHBI, BKNOYaA [AOUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4YeHue):

Mpy peanunsaumm UCUMMAMHBLI UCNOMb3YKTCA pas3NMyHble TUMbl NTEKLUUA — BBOAHbIE NEKLMMU,
WHOPMALIMOHHbIE NEeKuun ¢ Busyanusaumen (MynbTUMenuiHble npeseHTaumm), no OTAESIbHbIM
TemaM — 0030pHble. Ha npakTUYeckux 3aHATUSX: BbICTYMNNIEHME C COOBLEHUAMU, CEMUHapPCKMe
3aHATUA. Tekywasn atTectaumsa ocyuecTensgercsa B hopme ob6CcyaeHnst BONPOCOB Ha CEMUHAPCKNX
3aHATUAX, NPOBEPKN LOMALLHErO 3a4aHusl, npomexyTodHasa — no KUM.

Mpn peanu3aumm OUCUUMNNUHBLI C WUCNOMb30BaHMEM OUCTAHUMOHHBIX 0Opa3soBaTenbHbIX
TEXHOMOrMM NCNONb3YTCA UHCTPYMEHTbI 3NIEKTPOHHOM MHOPMaLMOHHO-06pa3oBaTeNbHOM cpeapbl
BI'Y «3nektpoHHbIn yHuBepcuteT BIY» (hitps://edu.vsu.ru), cepBuCbl BUOEOKOHMEPEHLNN
(BigBlueButton, Zoom, Discord n gp.), aneKTpoHHasa noyTa, MecceHaxepbl U coumarnbHble ceTu.

18. MaTepnanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUNIIUHDI:
MynbTumeannHeii npoektop BENQ, akpaH, HoyToyk

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUA TeKyLLen U NPOMEXYTOYHOWN aTTecTauumn

MopsiaoK OLEHKN OCBOEHMS 0by4YatoLwmmMmcst y4ebHoro matepuana onpegensietcs
coAepXxaHMeM crieayloLwmnx pa3aenos AUCUMNINHGI



HanmeHoBaHune MHankaTop(bl)
[ij/lg_l pasaena guCUMnnHbI KO“I’/'I';?J;BH OOCTUXKEHUS OueHouHble cpeacTBa
(moayns) 4 KOMMeTeHUUn
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COEeNHEHUNN
CoBpeMeHHble 5
2 npeacraBneHns o MKB-3 MNKB-3.1 YCTHBI onpoc
: XUMMYECKOW CBA3N B MKB-3.2
HEeopraHM4eckon XMMmm
MKB-3.1 YCTHbIN onpoc
3. KncnoTbl n ocHoBaHus MKB-3 MKB-3.2
4 Okucnenve un MKB-3 MNKB-3.1 YCTHbIN onpoc
' BOCCTaHOBNEHWe MKB-3.2 3awmTa pedepatosn
O6pasosaHue,
YCTOMYMNBOCTb U YCTHbIN OnpocC
peakuMoHHas ) MKB-3.1
5. COCOGHOCTL MKB-3 MKB-3.2 3awumTa pedepartos
KOMIMEKCHbIX
coeNHEeHNN
BeeneHne B
5 SJEKTPOHHOE CTpogH”e MKB-3 MKB-3.1 YCTHBI onpoc
| eepaoro rena oduan | B3| 3 Sauuma pecpeparos
TBEPAbIX BELLECTB
OcobeHHoCTH 3
7 3BOMIOLUM MKB-3 MKB-3.1 YCTHBbI onpoc
' HaHOAMCMNEPCHOTO MKB-3.2 3awmTa pedepartos
BeLlecTBa
OcHoBHbIe NOAXoAbl K
CVMHTEe3y maTepuarnos C 3
g | UeneBbiMi CBOACTBAMM. MKB-3 MKB-3.1 YCTHbIN onpoc
' CoBpeMeHHble MeToabl MKB-3.2 3awwmTa pedepartos
nccrnenoBaHus
TBEPAOro Tena
MpomexyTouHasa aTTecTaums MepeyeHb BOIDOCOS
dopMa KOHTPOIsi — 9K3aMeH P P

20 TvnoBble OLEHOYHbIE cpeaAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensmoume
npoueaypbl oLleHUBaHUs

KoHTponb ycneBaemocTu No AUCLMMIIMHE OCYLLEeCTBNAETCS C MOMOLLbIO CNEAYHOLNX OLEHOYHbIX
cpeacTs:
KoHmpornbHas paboma
Peghepam

MepeyveHb 3agaHN ONA KOHTPOJbHbLIX paboT
Tema «Xumus anemeHToB IA-IVA-rpynn»

BapuaHT Ne1
B yem nposiBnsieTca guaroHanbHasa aHanorusa Li n Mg?
Mouemy n3 anemeHToB IIA rpynnbl Be HaumeHee akTMBEH?
Kakyto cTpyktypy nmeet AIPO,? O yem 3TO cBMAETENLCTBYET?
OOGLWHOCTb KakMX CBOWCTB MO3BONSIET rOBOPWUTb O AMaroHanbHOM CxoacTBe Gepunnusa wu
antoMuMHna?

PwbNE

BapuaHTt Ne2
1. B psgy Li-Cs nnoTHOCTb MeTansfioB pacTeT, OAHaKo €€ W3MEHEHUE He MOHOTOHHO: novemy
NANOTHOCTb METANINYECKOro Kanms MeHbLUEe NAIOTHOCTM HaTpUs?
2. Kakoe KoopauHaUMOHHOE 4MCAO XapakTepHo ans Be B komnnekcax? Yem 310 06BbACHUTH?
MpvBeauTe npumepsl.
3. YT0 Takoe 6opason? KakoBo ero ctpoeHune?
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UmetoT nn okeugbel CO, u SO, oguMHakoBoe XuMudeckoe ctpoeHue? Kak nocTpoeHbl 3Tu
MOJIeKynbI?
BapuaHTt Ne3
Yem ob6bAcHAeTCs, UTo Li ABngeTca nyywmm komnnekcoobpasosartenem, yem Na?
KakoBa cTpykTypa BeO? Kak aTOT peakTus nony4nTb B nnabopatopmm?
Kakune koopanHaUUOHHbIE YMcna xapakTepHsbl Ana Al B komnnekcax? MNpumepb!?
B yem xmmmnueckoe cxoacteo u pasnuymne CCly n SiCly?
BapuaHT Ned
Kakyto CTpyKTypy MMeeT HUTpug Nnutns?
OxapaktepuayinTte cxoacTBo u pasnuune Mg(OH), n Ba(OH),. Yem aTn yepTbl 06ycnoBneHb!?
Kakon 6op akTuBHee: KpUcTanIn4eckum nnm amopHbIn 1 noyemy?
Kakne komnnekcHble coeauHeHnst xapakTepHbl ansa Al?
BapuaHTt Ne5
O6bAcHUTE, NoYemMy TepMuyeckas YCTOMYMBOCTb MMOPWAOB, OKCUOOB, U HUTPUOOB LUEMNOYHbIX
MeTannoB ybbiBaeT BHU3 MO rpynne, a yCTOMYNMBOCTb NEPOKCUAOB, HAANEPOKCMAOB, O30HNOO0B U
kapboHaTOB Npun 3TOM BO3pacTaeT.
Kakune cTpykTypbl MMetoT pTopua n xnopug 6epunnua? dante nx onncaHume.
Ona kakoro anemeHTa Al aBNseTca AvaroHanbHbiM aHanorom? [opusoHTanbHbIM? Kak 3To
NposiIBNAETCHA B €ro XMun?
Kak nonyuntb TMoumaH(pogaH)? Kakosa ero cTpyktypa?
BapuaHT Ne6
Kakne coeanHeHnsa obpasyloTcs LenoYyHbIMM MeTannamu B cyxom Bosayxe? [Mpu ropeHumn B
aTMmocdepe kucropoga? Hasoeute ux.
Kakas kpuctannuyeckas CTpykTypa y kapbuaa kanbumnsa?
Moyemy 6op PyHKLMOHUPYET Kak HemeTann?
Kak nonyyalT TeXHUYECKUIA U YUCTbIN KPEMHUIA?
BapuaHTt Ne7
Uem o6bACHAETCSA pa3nuyHasa pacTBOPUMOCTL B BOAE rmapokapboHaToB HaTpus U Kanusa'?
Kakaga kpuctannuyeckasa CTpykTypa y nepokcuga 6apma?
Yro Bbl 3HaeTe o coeanHeHusx A"'BY?
KakoBa cTpykTypa CaTiO3? OxapakrepusynTe.
BapuaHTt Ne8
Moyemy HaTpueBasa cenutpa 6onee rMrpoCKONUYHa, YeM KanunHas?
Kakne komnnekcHble coeguHeHns xapaktepHbl ana Mg?
Asnsetca nu Al xopownm komnnekcoobpasosatenem? Mpumepsl.
MmeeTtca nu cxoacteBo B xummudeckom nosegeHun CO un CO,? OxapakTtepusymnte KpaTko
XUMUYECKNE CBOMCTBA 3TUX OKCUAOB.
BapuaHTt Ne9
OBLLUHOCTb Kaknx CBOMCTB NO3BOSISIET FOBOPUTL O AMaroHanbHOM CXOACTBE NUTUSA U MarHma?
Kakne KomnnekcHble coeguHeHNs xapakTepHbl ansa Be?
YTo Bbl MOXETE pacckasaTb O a-HuTpua 6opa?
KakoBa cTpykTypa Si B CpaBHEHUM CO CTPYKTYpOW anmMasa?
BapuaHT Ne10
Kakne xummnyeckme cBoMCTBa XxapakTtepHbl ans IA rpynnbi?
OBLWHOCTb KaKMX CBOWCTB MNO3BOMSET roBOPUTb O AMaroHanbHOM CXOAcTBe OGepunnusa wu
antoMuHua?
KakoBa MakcumanbHas KOBaneHTHOCTb, KOTOPYI0 MOXeT nposasnate Al? MNovemy?
KakoBa cTpykTypa y SiO,? Oxapaktepusynte.

Tema «Xumusa anemeHtoB VA-VIIIA-rpynn»

BapuaHTt Ne1
KakoBo ctpoeHune monekyrnbl NH3? loHa ammoHuna?
Kak wnsmeHseTca neTyyecTb W TepMuyeckas YCTOMYMBOCTb AuokenaoB 30, onemMeHTOoB
NoArpynnel cepbl B pagy S-Se-Te-Po?
Kak namensietca cuna kucrnot B pagy HF-HCI-HBr-HI? Mouyemy?
HawnTte xapaktepuctuky VIIIA-rpynne.

BapuaHT Ne2
KakoBa CTpyKkTypa MONeKyIibl a30TUCTON KUCMOTbI?
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Ob6bsacHUTe CTPOEHWE MOMEKY KACITOpPoAa 1 030Ha.
Kakvne meTtogpbl nonyvyeHus xnopa BaM U3BECTHbI?
Kakoe ctpoeHune y XeF,? NMpnumeHeHue.
BapuaHTt Ne3
Kakne moandumkauum P,Os BaMm n3BecTHbl? OnuwnTe mx.
Kak wnsmeHsieTca neTyyecTb W TepMuyeckas YCTOMYMBOCTb pAuokcngoB 30, 3anemMeHToB
NoArpynnol cepbl B pagy S-Se-Te-Po?
YT10 Bam n3BectHo o NF3?
UTto Takoe knartpatbl? Npusegmte npumMepsbl.
BapuaHTt Ne4
Kak nposiBnseTca BTopu4Has nepmognyHocTb B psagy As-Sb-Bi?
Haszoeute coegmHeHne SOCI,. KakoBo ero xmumm4yeckoe CTpoeHune?
HasoBuTe cnegywwmne coeguHeHUs: HCIO, HCIO,, HCIO;, HCIO, [HOante kpaTtkyto
XapakTepUCTUKY ANS KaKO0W U3 KNCMOT.
Kakoe ctpoeHue y XeF,? MpumeHeHue.
BapuaHT Ne5
Y10 Bam n3secTtHo o PH;3?
KakoBbl 0COG6EHHOCTU Cepbl B CPABHEHWUN C KUCIOPOAOM?
Kakas ctpyktypa y AlBrs?
Kakne xummnyeckme cBoMcTBa NPOSIBNISIET KCEHOH? [pumMeHeHne?
BapuaHT Ne6
Kakoe ctpoeHue y okcuaa cocdopa (111)? Kak ero nonyunts?
Kak namensitorca To, 1 Ty B pSay rmapuaos oT H,S go HyTe? O6bsicHuTe noyemy.
Kakoe ctpoeHue y BrF? 3apucynTe.
Kakne xumunyeckune ceornctea npossnaet He? MNpumeHeHne?
BapuaHT Ne7
AensieTcs nn docdop ropusoHTanbHbIM aHanorom apyrux anemeHToB? Kakux? Ecnn ga, 10 B
YeM OHa nposienseTca?
Kakoe ctpoeHue y SO,? Kakumu cesorctBamu oH obnagaet?
B 4em 3aknioyaeTca OoTnNUUME 3NEKTPOHHOrO CTPOEHMs aToMa hTopa OT CTPOEHUA aTOMOB
apyrux ranoreHoB? K kakMm ocobeHHOCTSIM XuMnn oTopa NpMBOAMT 3TO OTNn4mne?
Yto Bam n3BectHO 0 XeO3? [lanTe KpaTkoe onucaHue.
BapuaHT Ne8
YT1o Bam nssectHo o NO? Kak ero nonyuntb?
Kakoe ctpoeHue y SO3;? Kakumum csorictBamu oH obnagaet?
Havite o6ocHoBaHMe ToMy akTy, YTo PTOP B COEAUHEHMAX NPOSIBNSAET TONbKO OTpULATENbHYHO
cTeneHb okucrneHus. B coeamHeHusax ¢ kakmmm anemeHtamm 6onee BEpOATHO HanuyMe UOHOB
F~? Nouemy?
Yto Bam n3BecTHo 0 XeO,? [lanTe kpaTkoe onucaHue.
BapuaHT Ne9
Kakne KomMnnekcHble KaTMOHbI U1 aHMOHbI 06pa3ytoT 3reMeHTbl NoArPYNMbl MbllbsAKa?
KakoBa cTpykTypa y SeO3? Kakumu cBorcTBamun oH obnagaet?
Moppo6Ho oxapakTepusymnte CdS
Kakoe ctpoeHue y KrF,? lNpumeHeHune.
BapuaHTt Ne10
MoapobHO oxapakTepuaynTe rmgpasvH.
Kakne komnnekcHble coeguHEHNs1 Bam U3BECTHbI ANs cepbl?
Kngkne ranoreHosogopogbl HCI, HBr n HI (B otnnume ot xugkoro HF) He pearnpytoT C
MeTannamu, okcmgamu n kapboHatamu metannos (Hanpumep, ¢ Na, Na,O n Na,COs3). Hem ato
ob6bacHseTca?
Kakne xmmunyeckne cBOMCTBa XapakTepHbl Ansg (TopnaoB KCeHoHa?

Tema «Xumusa anemeHTtoB IB-IVB-rpynn»
BapuaHTt Ne1
Uem obbsicHAETCSA BbICOKasi KOMMekcoobpasyowasl cnocobHocTe anemeHToB IB rpynnbl? Kak
3Ta cnocobHOCTb MeHseTcs B psagy Cu-Ag-Au?
Kakvne moandmkaumm cynbdunga umHka Bam nssectHbl? OxapaktepusymnTte ux CTpykTypy.
Kak nameHsitotcst cBorcTea aneMmeHToB |IB rpynnbl npu ABUXEHWUM CBEPXY BHU3?
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Uem o00bsicCHAETCS BbicOkas Temnepatypa nnaerneHusa ana Ti? Kak aTta xapaktepuctuka
nameHsietcs ot Ti k Hf?

BapuaHTt Ne2
Mouemy nmeHHo anga Ag HabnogaeTcsa ycTonumeasa CTeneHb OKMcneHnsa +17?
YeM MOXHO OOBSACHUTb, YTO ANA PTYTU B OTNIMYME OT LMHKA U KAOMUS XapakTepHbl ABE CTENeHU
okucneHus: +2 n +1? Kakosa BaneHTHOCTb PTYTU B COOTBETCTBYOLLNX COEANHEHNAX?
[na kakoro anemeHTa Sc sBnseTca AuaroHarnbHbIM aHanoroM? [opusoHTanbHbiIM? Kak 370
NposIBASETCHA B €ro XmMun?
Kakne KomnnekcHble coeguHEHNs XxapakTepHbl ans Zr?

BapuaHTt Ne3
Kakne Bam un3BECTHbl OKCMAbl W TMAPOKCWUAbI, OTBEYaloLMe TrMnepBaneHTHbIM COCTOSHUAM
anemeHToB IB rpynnbl? Kaknmn cBorcTBamu oHM obnagarT?
Moyemy meTannbl NOArpynnbl LMHKA SBMSIOTCA CBA3YOWWM 3BEHOM Mexay anemeHtamu B
rpynnbl u 1A rpynnbl? Kak aTo nposiBnAeTcs B XMMumn aneMmeHToB |IB rpynnbi?
Oxapaktepusynte naHTaHuabl Kak koMmnnekcoobpasoBatenun?
Kakune cTteneHun okncrneHms npossnaoT anemeHTol noarpynnel Ti? MNpueeguTe npumepsbl.

BapuaHTt Ne4
HasosuTe Hanboree xapakTepHbIe KOMMIEKCHbIE KAaTUOHbI 1 aHoHbl Cu®*?
Kakne moandukaumm HgO Bam nsBecTHbI? JanTte ux onucaHue.
YTo Bbl MoXeTe pacckasatb o0 P33?
KakoBbl cTpykTypa u csonctea CaTiO; n BaTiOz?

BapuaHT Ne5
Kakue komnnekcsl Hanbonee xapakrepHsl ana Au**? Mouemy?
Kakne kpuctannuyeckme cTpykTypbl nmetoT ZnO, CdO, HgO? Jdante nx onucaHue.
[na kakoro anemeHTa La saBndetca AamaroHanbHbIM aHanorom? [opusoHTanbHbIM? Kak 310
NposIBNSETCHA B €ro XmMun?
Kakne KoMnIeKkCHble coeanHeHNa XxapakTepHbl ana Ti?

BapuaHTt Ne6
YTo nponcxoanT Npu XpaHeHuu Ha BO3ayxe ¢ Meabto, cepebpom, 3010ToM?
Uto Takoe MmepkypaTbl? [NpuBeguTte npumepsl.
Kak nposBnseTca BHYTPEHHAS NEPUOAMYHOCTb B  U3MEHEHWM Temnepatyp nnaBneHns
naHTaHomngoB? Yem 310 0ObsicHAeTcA?
KakoBa cTtpyktypa TiO,? O kakoM Tune CBsi3n CBUOETENbCTBYET Takasa CTpykKTypa?

BapuaHT Ne7
Uem obbsiCHAETCA BbICOKasi KOMMekcoobpasyrowasi cnocobHocTe anemeHToB IB rpynnbl? Kak
3Ta cnocobHOCTb MeHsAeTcs B psagy Cu-Ag-Au?
YeM MOXHO 06BbACHUTD TOT PaKT, YTO LMHK pearmpyeT C Cepoi TONbKO NpW HarpeBaHuu, a pTyTb
- NpY OBbIYHbIX YCNOBUSAX, XOTH LUMHK ABnsieTca 6onee akTMBHbIM METannoM, Yem pTyTb?
HasosuTe naHTaHua, obnagatowmi cambiMm CUNbHBIMY BOCCTAaHOBUTENbHBIMW CBONCTBaMM.
Kakon T1n cBA3n npeobnagaeT B TeTparanoreHmngax anemMeHTos noarpynnsl Ti? 370 ycTon4ymBble
U HEYCTONYMBbBIE COEANHEHNSA?

BapuaHTt Ne8
Kakne Bam un3BeCTHbl OKCMAbI W TMAPOKCUABI, OTBevalolme rmnepBaneHTHbIM COCTOSHUAM
anemeHToB IB rpynnbl? Kakumn cBoricTBamm oHn obnagatoTt?
YeM MOXHO OOBACHUTL, YTO ANA PTYTU B OTNINYME OT UMHKA U KaAMUS XapaKTepHbl ABE CTENeHu
okucnenus: +2 n +1? Kakosa BaneHTHOCTb PTYTU B COOTBETCTBYIOLLMX COEANHEHNAX?
Cpeav naHTaHWOOB CTENeHb OKUCIeHns +2 Hambornee yctondmaa na esponuda. O6bscHUTE 3TOT
dakxT.
MoapobHOo oxapakTepuadynTe anemMeHTbl nogrpynnbl Ti.

BapuaHT Ne9
UeM obbsICHSETCA BblCOKasi KoMnrekcoobpasytowas cnocobHoCTb anemeHToB IB rpynnbl? Kak
3Ta cnocobHOCTb MeHsAeTcs B psagy Cu-Ag-Au?
Kakve moamdukaumm cynsduaa umHka Bam nssecTtHbl? [JanTte onvcaHme ux CTpykTypsbl.
Kak M3MeHsieTca CKMOHHOCTb K rMaponu3y cornen NaHTaHWAoB C yBENMYEeHWeM MopsaKoBOro
HoMepa anemMeHTa? Kak 3To 06bACHUTL?
[awnte xapaktepucTuky ranoreHmaam VB rpynnesl.

BapuaHT Ne10
Kakue komnnekchbl Hanbonee xapaktepHbl ans Au**? Mouemy?
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Kakne moandmkaumm HgO Bam n3secTHbI? JanTte ux onucaHume.

Ona kakoro anemeHTa Y €BNsSieTCA AuaroHanbHbIM aHanorom? [opu3oHTanbHbIM? Kak 310
NposIBASETCH B €ro0 XmMnun?

Kakune cTteneHun okncreHms nposensaoT anemeHTol noarpynnel Ti? MNpuBeguTte npumMepslt.

Tema «Xumusa anemeHtoB VB-VIIIB-rpynn»
BapunaHT Ne1
Kakune cteneHun okncneHus xapaktepHsl gns V? Npueegurte npumepbl.
Y kakoro n3 okcngos CrOz, a-MoO3, a-WO3; Hanbonee Huskas Tn, n noyemy?
YT1o Bam nssectHo o MnO?
Kakue komMnnekcHble coeanHeHus xapaktepHsl ans Ni**? Mpumepsi.
BapuaHT Ne2
Oxapaktepun3ynte ceMencTBO BaHaausl.
Kakne KomnnekcHble coeqUHEHNsI XapaKTepHbl A4S Xpoma?
Yto Bam ussectHo o MnO,?
Kakne KomnnekcHble coeguHEHNst XxapaKkTepHbl ansa kobanbta? MNpumepsi.
BapuaHTt Ne3
Kakve pakTbl CBMOETENBLCTBYIOT O MOBbIWEHUN CTabUIbHOCTU CTENeHW OoKucreHus +5 npwm
nepexoge ot V Kk Ta?
Y10 Bam nsBectHo o MoO3?
OxapaKkTepuayiiTe KOMMEKCHbIe coeanHeHns ans Mn*?
Yto Bam nssectHo o Fe,03? CtpoeHune? NpumeHeHne?
BapuaHTt Ne4
Kakne komnnekcHble coeguHeHns V Bam U3BECTHbI?
Kakue ctpykTypbl umetoT CrOs, a-MoOs, a-WO3 ?
Uro Bam n3secTtHo o MnO4>?
Kakne KOMMneKkcHble coeanHeHns xapakTepHbl ans Co>*? Mpumepsi.
BapuaHTt Ne5
Y anemeHTOB Kakow rpynnsl: IVB nnn VB T, Bbilwe? Yem 310 06ycnoBneHo?
Kak nonyyatoT Cr,03? Kakumu cBoncteamu oH obnapaet?
YTto Bam nssectHo o MnO?
OxapakTepuayinTe aneMeHTbl Tpuaabl xernesa.
BapuaHT Ne6
Kak namensietcsa T,,, neHTaokcuaoB B psgy V-Nb-Ta? Kak 310 06bscHUTL?
Kakne KoMmnnekcHble coeguHeHWs XxapakTepHbl ang monubaena?
Kak M3MeHSI0TCA CBOWCTBa CoeauHeHuii npu nepexoge oT Mn*? k Mn*’ yepe3 NpoMexyTouHble
CTeneHn okncrneHna?
Kakne KoMMMneKcHble CoeMHeHNs xapakTepHbl ana Fe?*?
BapuaHT Ne7
Kakne komnnekcHole coeanHeHnst Nb Bam M3BECTHbI?
Y kakoro n3 okengos CrOs, a-MoOs, a-WO3; Hanbonee Huskaa T.; u novemy?
Kakne komnnekcHble coeguHeHnsi Bam U3BeCTHbI Ang Mn?
Kakune n3 anemenToB VIIIB rpynnbl NposiBASIOT CTENEHb OKUCIIEHMS, COOTBETCTBYIOLLYIO HOMEPY
rpynnel? B kakux coegmHeHnsx?
BapnaHTNe8
ABnseTca nu V ropnsoHTanbHbIM aHanorom apyrnx anemeHToB? Kakmx?
Kakune komnnekcHsle coeanHeHns Bam nasectHbl ana W?
C yem cBdA3aHa ropasgo 6onblias yCTOMYMBOCTbL MapraHua B CTEMEHU OKUCNEeHUs +2 no
CpPaBHEHMIO C aHaNOrM4YHbIMU COeQUHEHNSIMU BaHaans U Xpoma?
Kak nsmeHsieTca ycTonumMBoCTb ranoreHnaHblx komnnekcos xenesa(lll) 8 pagy F-CI-Br-1? OteeT
nosicHuTE.
BapuaHT Ne9
Mogpo6bHo oxapaktepuayrte V,0s.
Kakve komnnekcHble coeguHeHnsi Bam nssectHbl gna Cr?
Yrto Bam n3sectHo o MnO,2?
Kakne koMnnekcHble coeamHeHns xapaktepHbl ans Co®**? Mpumepsi.
BapuaHT Ne10
Y anemeHTOB Kakow rpynnbi: VB nnu VB T, Bbiwe? Yem 310 06ycnoBneHo?



2. Kakue koMnnekcHble coeanHeHus xapakTepHol ans Mo?

3. Yt0 Bam mseectHo 0 MnO,?

4. Kakve CcTeneHn OKUCMEHUS XapakTepHbl AnS 3neMeHToB Tpuadbl Xenesa? KakoBa ux
CpaBHUTENbHAs YCTOMYMBOCTL U KaK 3TO OO BACHUTL?

Tembl pecepatoB
1. Xumunyeckme TpaHCNOPTHbIE peakuuun.

KaTanms ¢ yyactnem KoOMMmeKkcoB NepexofHblX MeTannos

LWnnHenun n nepoBcknTbl. OCOBEHHOCTU CTPYKTYPbI M MEPCNEKTUBbLI MPUMEHEHMS

XUMKNA 3NIEMEHTOB B aHOMarbHbIX CTEMEHAX OKUCINEHUS

X1MUS BbICOKMX N CBEPXBLICOKMX AaBNEHUIN

XUMnYeckuii an3anmH

Kpnoxmmus

CynpamonekynapHasa xumus. TeMnnaTHbIN CUHTES.

BuoHeopraHnyeckas xmmus
. CoBpeMeHHble MeTobl YCTAHOBIEHUS COCTaBa U CTPYKTYpbl HEOPraHUYeCckux coeAnHeHUN
. Begywime HayyHble wkonbl Poccumn B 06nactn HeopraHM4eckom XMmMmm

RO NoO WD

= O

OnuncaHve TexHonornM NpoBeaeHus
KoHTponbHas paboTa npoBoAUTCS B MMCbMEHHOM BUAE, ANUTENbHOCTb KOHTPOSbHOM paboTbl —
45 MUHYT, NepeyeHb TeM Ansi NOArOTOBKM CTyAeHTaM M3BECTEH 3apaHee.

TpeGOBaHVIFl K BbIMONHEHMIO 3a4aHUI (I/IJ'II/I LUKanbl N Kputepmmn OLl,eHI/IBaHI/IFl)

KOHTpOJ'IbHaFl pa60Ta oueHuBaeTCcA No Konn4ecTtBY BbINOJIHEHHbIX 3agaHun, npaBUJ1IbHOCTU U
NOJTHOTbI BbINOJIHEHUA KaXO0ro 3agaHuA.

Ped)epaT oueHmBaeTcAa no FJ'Iy6VIHe packpbITUA TEMbI, YMEHUK OPUEHTUPOBATLCA B TEME,
oTBETaM Ha BONPOChl ayaAnTopun U npenogaBatend.

TpeboBaHua kK ooopMneHunto pedepaTta

PedepaT npencraenseTcsd B aNeKTpoHHOM Buae B popmaTe gokymeHta MS Word. Wpudpt —
Times New Roman, paamep — 13 pt. lNons: sBepxHee — 20 MM, npaBoe — 15 MM, nesoe — 30 MM, HUXHee
— 25 mm. AB3auHbin oTcTyn — 1,25 cM. MeXCTpOYHbIA MHTepBan — NONyTopHbIA. BelpaBHMBaHWe — no
wnpuHe. Tabnvubl U PUCYHKM OOMXKHbI OblTb NPOHYMEPOBaHbl U MMETb Ha3BaHus. [locne TUTYNbLHOro
nncTa AOMKHO MATU COAEPXKaHME.

CtpykTypa pedeparta: BBeOeHWE, OCHOBHOM TEKCT C nogpasgenamu, 3akroyeHue, CNncok
nutepatypbl. CNNMCOK LNTUPYEMBIX UCTOYHUKOB odhopmnseTca B cootBeTctBum ¢ TOCT, konmyecTtso
NCTOYHMKOB — He MeHee 15. O6bém pedhepaTa — He MmeHee 20 cTpaHuL.

BbicTynneHve gns aygutopum JormkeH OblTb NPOBEAEHO C UCNOMb30BaHWEM Mpe3eHTauuu,
KoTopas [OofKHa BKMoYaTb B Oonblue Mepe WNANCTPaTUMBHBIA Matepuan M MUHUMYM TekcTa
(MOsICHEHNS, 3aronoBKU, KNKYEBbIE MOMEHTHI).

20.2 NMpomexyTo4yHan aTrectaums

I'IpomemyTquaﬂ arrTectaumda no gucumniimHe ocywecTBnaeTcqa ¢ NOMOLbH CrieayrLwmnx
OLUEHO4YHbIX CpencCTB.

CobecedosaHue rio bunemam K 3a4emy

MepeyeHb BOMPOCOB K 3K3aMeHy 1 nopsaok dopmmposaHua KUM

1. CucrtemaTuKka XMMUYECKUX COEQMHEHNI MO XapakTepy XMMMUYECKOW CBA3N HA OCHOBAHUK
MoJIoXKeHUsa KomrnoHeHToB B [1C.

2. 3aKOHOMEPHOCTU M NPUYUHBLI UBMEHEHUSA PUBNYECKMX N XUMNYECKMX CBOWCTB MPOCTbLIX BELLECTB
B INC.

3. OCHOBHbLIE 3aKOHOMEPHOCTN M3MEHEHUSI CBONCTB HEMEPEXOOHbIX 3MIEMEHTOB N UX COEAUHEHUN
Nno BEpPTMKAamNu, rOpU30oHTanM 1 gnaroHanu.

4. VoHHasa moaenb CTPOEHUST KpUCTannoB, KOHcTaHTa MagenyHra, 3Heprus MOHHOW PeLLETKU.

5. MeTtannsl. NonynpoBogHWKN (COBGCTBEHHbIE U HECOOCTBEHHLIE) N OUINEKTPUKN.

6. [llpeacrtaBneHne paHHbIX 00 OKUCIIUTENBLHO-BOCCTAHOBUTEMbHLIX MNOTeHUManax B Buae
avarpamm: guarpammel Jllatumepa n ®pocra.

7. 30HHas CTpykTypa TBEpAOro Tena.




8. Ycnosus obpasoBaHna KOOPANHALMOHHOW CBA3M B paMKax MOHHOW MOAENWN 1 NpeacTaBneHui
Jlbtounca.

9. OcobeHHOCTK KOMMNIIekcoobpa3zoBaHms d-a1EMEHTOB.

10. YCTOMYMBOCTb KOMMIIEKCOB, OHTPOMUWHLIM BKNa4: XxenatupoBaHue, B3aMMOOENCTBME C
MakpornuvraHgamu, conbBaTHbIN 3dEKT.

11. MexaHn3mbl peakumi ¢ yHacTMeM MOHOSAEPHbBIX KOMMIIEKCOB. QHEPrusi akTuBaLum.

12. OCHOBHbI€ NPUHLMMbI CUHTE3a MaTepunarnos.

13. HuskopasmepHble TBepaodasHble 00bekTbl: 0bLasa xapakTepucTnka n nHanemnayanbHble
ocobeHHoCTHU.

14. MeToabl CMHTE3a HEOPraHMYeCKNX BELECTB B HAHOPa3MePHOM COCTOSIHUN

15. Mony4eHne aByMEPHbIX N OAHOMEPHbLIX HAHOMAaTEpPMaroB: BUCKEPbI U yINepeHbl,
NnonynpoBOAHUKOBbIE HAHOTETEPOCTPYKTYPbI, (PYHKUNOHAbHbIE MOKPLITUSA

16. CnekTpockonua KOMOMHAUMOHHOIO paccesHus Kak metoad, gononHswowmn MK-cnektpockonuio
npy YyCTaHOBIIEHNN COCTaBa Pa3NUYHbIX HEOPraHMYeCcKNX 06 bEKTOB.

17. ®OTO3NEKTPOHHAA CMNEKTPOCKOMUA Kak MeToq onpefeneHns cocTaBa HeopraHU4ecKmx
mMartepuarnos.

18. Mukpockonuyeckne MeToabl MCCNeaoBaHUA HeOpraHNYecknx MaTepmnanos

19. Oxxe-aneKkTpoHHas CNEKTPOCKOMNUS KaKk METOA onpeaenenuns npodunen pacnpegeneHns
KOMMOHEHTOB No TonwmHe o6pasLoB

20. BropuyHasa noHHas macc-cnekTpoMeTpus: n3nKo-XxmmMmyecKkne OCHOBbI M 0611acTy NPUMEHEHMS.

21. BUHapHble COeANHEHWS!, M303MEKTPOHHbIE psabl GUHapHbLIX coeanHenwii. CoeanHenns A"BY,
A'BY', AB"" kak «anma3sonogo6HbIe» NonynpoBOAHMKN.

22. [iIBymepHble NPOBOAHUKN Ha NpuMepax xanbkoreHmaos d-meTtannos tuna MX,, uHTepkansaTbl.

Kaxagbin KM copepxuT 2 Bonpoca v pasHbix pasaenos NporpaMmmel.

OnucaHne TexHoONormm npoeeneHunsa

Ha nogrotoBky nucbmeHHoro oteeta Ha Bornpocbl KMM (Ha nuctax otBeTtoB) gaétca 60 MUHYT,
rocne aToro NPoBOANTCH yCTHas becepa.

TpeboBaHUA K BbINOMHEHWUIO 3a4aHWI, LIKanbl U KPUTEPUM OLLEHNBAHMUSA

[nsa oueHnBaHnA pesynbTaToB 00y4eHNs Ha 3K3aMeHe UCMOMb3YTCA creayrowme nokasarenu:

1) 3HaHMe y4yebHOro wmaTepuana W BrageHWe TMOHATUMHBIM annapaTtoM COBPEMEHHOM
HEOpPraHM4YeCcKon XMMUMK; 3HaHWE COBPEMEHHbLIX TEeHOEHUUA pasBUTUS HEeOopraHMYecKon XUMWuu;
OCHOBHbIX 3aKOHOMEPHOCTEN N OCODEHHOCTEN M3MEHEHUS CBOWCTB 3NIEMEHTOB M WX COEOUHEHUA B
3aBUCMMOCTU OT UX MecTonosnoxeHus B MNeprnoguyeckomn cucteme

2) 3HaHWEe COBPEMEHHbLIX TMPEeACTaBNEHUA O XMMWYECKOW CBSI3W, KWUCIOTHO-OCHOBHOM
B3aMMOAENCTBUN,  OKUCIIUTESIbHO-BOCCTAHOBUTENbHbLIX — Mpoueccax, CTPOEeHUM U peakuUOHHOM
CMOCOBHOCTM KOMMIEKCHbIX COEANHEHUN;

3) yMeHVe nnncTpMpoBaTb OTBET NpuMepamu, baktamn, AaHHbIMU HAayYHbIX UCCNEAOBaHWUN;

4) ymeHune MCrnonb3oBaTb NOSTYYEHHbIE 3HAHUSA AN NPOrHO3MPOBAHUS CBOWCTB CUHTE3UPYEMbIX
MaTtepuanoB U HaHOMaTepManoB N OCYLLECTBAATb LienieHanpaseHHbI BblIOOp MeToaa UX CUHTE3q;

5) BnageHue HaBblkaMW Hay4yHO OBOCHOBAHHOMO COBMECTHOMO MWCMOMb30BaHUA AaHHbIX
pasnunyHbIX PU3NKO-XUMUYECKUX U PaCHETHbIX METOAOB MCCReAoBaHWUsS ANS MONyYeHUss MakCcumarbHO
BO3MOXHbIX KQ4€CTBEHHbIX, MPELN3NOHHBIX JAaHHbIX O CBOMCTBAX CUHTE3NPYEMbIX MaTepuarnos.

,D,J'IFI oueHnBaHNUA pe3ynbTaToB o6yquV|;| Ha J3K3aMeHe WCNOoJ1b3yeTCHd 4-6annbHas wana:
«OTJIMHHO», «XOPOLLO», «yAOBJIETBOPUTESIBHO», «KHEYOOBETBOPUTESIBHO».
CooTHoLWEeHMEe nNokasaTenen, KputepueB 1 WKanbl OUeHUBaHNA pe3yrnbTaToB o6yquV|9|.

YpoBeHb
Kputepun oueHnBaHnss KOMNEeTEHLMN chopmmnpoBaH LWkana oueHok
HOCTU
KoMMneTeHLMn




Obyyarowuticss 8 nonHol Mepe eriadeem MOHSMUUHLIM annapamom
OaHHoU obriacmu Hayku (meopemudYeckumMu OCHo8aMu OUCUUIITUHBI),
crocobeH unacmpuposames  omeem fpumepamu, ¢hakmamu,
OaHHbIMU Hay4yHbIX uccriedosaHull, MNPUMEHSIMb Mmeopemu4yecKue
3HaHus Ons peweHust npakmu4yeckux 3aday e obnacmu cospeMeHHoU
HeopaaHu4ecKol XUMUU U CUHMe3a HO8bIX Mamepuasnos

lNosbiweHHbIl
YPOBEHb

Omnu4Ho

Obyyarowutica ennadeem noHSIMUUHbIM annapamom daHHoU obriacmu
Hayku (meopemudyeckumu ocHoeamu OUCUUIIUHbI), CrocobeH 3HaHUs
0ns1  peweHus npakmuyeckux 3aday e obracmu cospeMeHHOU
HeopeaaHu4ecKol XUMUU U CUHmMe3a Ho8bIX Mamepuarsos, doryckaem
omodernbHble OWUbKU fpu paccMompeHuU omaoerbHbIX Ccrnocobos
CuHmMe3a Mamepuanoe UnAu  [pu  OfuUCaHUU  COBPEeMEHHbIX
npedcmasneHull HeopeaHu4Yeckol Xumuu

Ba3zossbiti
YPOBEHb

Xopowo

Obyyarowutics enadeem 4Yacmu4yHO MEOPEMUYECKUMU OCHO8aMU
oucyunnuHbl, ghpaeMeHmMapHoO crnocobeH onucambs OCHOBHbIE Meopuu
U cospeMeHHble npedcmasnieHusi HeopaaHudYeckol xumuu, donyckaem
2pybbie owubKu rnpu omeeme

lNopoeoenii
yPOBEHb

Yoosenemeopu-
mesbHO

Obyyvarowuticas OeMOHCmpuUpyem Ompbi8OYHbIE, (bpazMeHmMapHbIe
3HaHus, doryckaem 2pybbie owubKu

Heydosnemeopu-
mesnbHO




