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PabGouas nporpamMma IUCHUTUIAHBI HATIPABJIEHHBIN CHUHTES
HEOPI'AHMYECKUX Y KOOPJIMHAIIMOHHBIX COEJIMHEHWH cocrasnena B
COOTBETCTBUM C (helepaibHbIM TOCY/IapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIaPTOM
Boiciiero oopazoBanus (OI'OC BO) no nanpasienuto noarotoBku 04.03.01 Xumws
(ypoBeHb OakanmaBpuara).

[Iporpammy coctaBmn Oduunu A.U., kaHI. XUM. HAyK ﬁ/ o

PaGouas porpamma JVCIIUTUIAHBI HATIPABJIEHHBIN CHUHTE3
HEOPI'AHMYECKNX W KOOPJUHAIIMOHHBIX COEJIMHEHU yrBepxaena
Ha 3acelaHuu Kadenpwsl oOIIeH, HEOPraHWYECKOM XUMUU U HH(POPMAIIMOHHO-
BBIYHMCIIUTEIBHBIX TEXHOJOTUNA B XUMUU

npotokon Ne 9 «21y» anpens 2022 r.

3aBenyrommii kadeapoun Bosnbiakun B.A.

VYTBepk/IeHa Ha 3aCeTlaHNH Y4EOHO-METOAMYECKON KOMUCCHH (paKyIbTeTa XUMUU U
BBICOKMX TEXHOJIOTHN

npoTtokoa Ne 7 oT «25» ampenst 2022 r. pape—
[Ipencenarens YMK ¢axynbrera becnanos A.B. p

PenieH3eHTSI:
®ponos B.1O., kana. xum. Hayk, nupektop OO0 «JlaHacy.
Houenko B.B., a-p xum. Hayk, 3aBeAyronuil kadeapoi OpraHnyecKon XUMHUH U

texHonorui ®I'bOY BO «KyoI'Y».



1 Heau u 3a1a4M U3y4YeHUs] AUCHUTIAHBI (MOLYJIA)

1.1 Ileanb ocBOeHMS JUCUHUILIHHBI

[lenpto yueOHOI nucuuIuiMHbl «HampaBieHHBIN CHHTE3 HEOPTaHWMYECKUX H
KOOPAMHALMOHHBIX COCAWHEHUN» SBISETCS OCBOCHUE CTYIEHTAMU TEOPETHYECKUX
IIPEACTABICHUN PA3JIMYHBIX METOJOB CHHTE3a HEOPTaHWYECKUX COCAUHEHUW, B
YAaCTHOCTU DJIEKTPOXMMHMYECKOTO CHHTE3a KAaK COBPEMEHHOI'O HEPCHEKTUBHOIO
METOJa,  METOABl pPAa3JENICHHsT M OYUCTKU BEIIECTB, OCBOCHUE METOIO0JIOTMH
OCYLIECTBJICHUS LIEJICHANPABICHHOTO CUHTE3A.

1.2 3agaumn AUCHUIINHBI

— PacKpBITh pOJb CHHTETHYECKOW HEOPTaHWYECKONW XUMHUH B pEIICHUU
npoOJieMbl CO3/IaHUs MAaTEPHATIOB C HEOOXOJUMBIMH CBOMCTBAMH  JIJIst
COBPEMEHHOTO MPOM3BOJICTBA, HAYKH U TEXHUKH;

— TIOKa3aTh BO3MOKHOCTH S3JIEKTPOXUMHYECKOTO METOJa CHUHTE3a, KaK MeToJa
MOJIYYSHHS] COCTMHEHUM C 3a/JaHHBIMU CBOMCTBAMU;

— 3aKpeNnuTh YMEHUWE W HaBBIKM MPABWIBHOTO oOpalleHusi ¢ J1abopaTOpHBIM
000pyI0BaHUEM, CHEIUATBHON XUMUYECKON TIOCYI0M, pEaKTUBAMH U T. 11.;

— TI03HAaKOMHTHh CTYACHTOB C OCHOBHBIMH METOJIAMH ITOJYyYEHUS W OYHCTKHU
HEOPTaHWYECKUX  COCIMHCHHMA W  BaOXHEHIIMMH  JTaOOpPATOPHBIMH |
MIPOMBITIUICHHBIMA OTIEPAISIMA W TIPUEMaMHU, KOTOPBIE HCIOJIB3YIOTCS B
CUHTE3€ HEOPTraHUYECKUX MaTEPHAJIOB;

— 3aKpenuTh HABBIKK COOIIOACHUS HOPM OXpaHbl TpyJa W MpaBui Oe30IacHON
paboThl ipu paboTe B XUMUYECKOHN J1ab0opaTopuu.

1.3 Mecto aucuumavHbl (MOAYJasi)) B CTPYKType 00pa3oBaTebHOM
NpPorpaMmMblI

Juctmmumaa  «HATIPABJIEHHBIM CHUHTE3 HEOPTAHMYECKHMX U
KOOPJIMHAIIMOHHBIX COEIUHEHWI» oTHOCHTCS K 4YacTH, (OpMHPYEeMOi
y4acCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHMH, bimoka 1 "Jlucuumivael (Momynn)"
y4yeOHoro 1uiaHa HarpabiieHus moarotoBku 04.03.01 «Xumus». B cooTBeTcTBUM €
pabouuM y4eOHBIM TUIAHOM JIUCHMIUIMHA U3y4aercss Ha 3 Kypce. Bun
MIPOMEKYTOUHOM aTTECTAIMU: FK3aMEH.

JIaHHBIN KypC ONMUpaeTCsl Ha 3HAHUS, MOJYYEHHBIE NMPYU U3YUYEHUH JUCLUIUINH:
«Heoprannueckass xumus», «Kpucramiorpadgus», «XuMusi KOOPIAMHAIMOHHBIX
COCITMHEHUI».

3HaHus, MPUOOPETEHHBIE TPH OCBOCHUHM KypcCa, MOTYT OBITh HCIOJIb30BaHbI
OpU  PEIIeHUWH  Pa3IuyHbIX 3ada4 1o  jgucuuiuinHaMm — «llepcniekTuBHBIE
HEOPTaHUYECKUE MaTepHaibl CO CHEUUAIbHBIMU (PYyHKIUAMU», «XHUMHS TBEPIOTO
TeJay, a TaKXKe MPH BBITIOTHEHNUHU BBITYCKHON KBaTM(UKAIMOHHON pabOTHI.



1.4 IlepeyeHb IUIAHMPYEMBIX pPe3yJbTATOB O0yYeHUS MO IMCIHUIIAHE
IUVIAHUPYEMbIMHU

(MOay/Il0), COOTHECEHHBIX ¢
o0pa3oBaTeJIbHOM MPOrPaMMBbI

N3yuenne nmanHON y4eOHOW MUCHUILIMHBI HANPaBJICHO HA (OPMHUPOBAHUE Y

pe3yJbTaTaMu

00yJaroIIXCsl CICAYFOIIMX KOMITCTCHITHNA:

KO,II 1 HAMMEHOBAHUEC HHANKATOpa
JOCTHXXCHHUA KOMIICTCHIINH

Pe3ynpraTel 00yueHNs IO AUCIUIUINHE

IIK-1. Cnocoben OCYIICCTBJIATL CTAHAAPTHBIC OINCpalluy IO HOpeAjlara€MbIM METOAWKAaM, HaIPaBJICHHBIC Ha
TMOJYYCHUC U UCCIICAOBAHUC PA3TINMIHBIX COCAUHEHUH U MaTCpuaioB

NIIK-1.1. OcyuiecTBisieT CTaHIapTHbIE
omepali [0  TIPEIaraéMbIM  METOAMKaM,
HalpaBJICHHbIE HA IIOyYCHHE M HCCICIOBAaHHUE
XUMHUYECKUX COCIUHEHUN PAa3IMYHOW MPUPOIBI U
MaTepuagoB Ha X OCHOBE

3HaeT 0a30BbIC M CICHUANBHBIC JKCICPUMCHTAJIbHBIC
METOABl CHHTE3a M WCCICIOBAHUS HEOPraHWMYeCKUX U
KOOPJIUHAIIMOHHBIX COCTUHEHUI

yMEeT  OCYIIECTBIATh CHHTE3 U HUCCIeIOBaHHE
HEOPTaHWYECKNX W  KOOPAMHALMOHHBIX  COCIWHECHHH,
paboTast KaKk CaMOCTOSITEIIFHO, TaK M B COCTABE TPYIIIIHI

BIIa/IcCT HABBIKAMHU BBHITIONHEHHUS 0a30BBIX OIEpaIiidi IO
CHHTE3Y 51 HCCJIETOBAHHIO HEOPTaHMYECKUX u
KOOPJIUHAIIMOHHBIX COCTUHEHUI

UIIK-1.2. Bribupaer ONTUMAJIbHbIE
1abopaTopHbIE METOIbI MOy YeHHUS "
UCCE0BaHUA XUMHYECKUX COEIMHEHU

Pa3IMYHOM NPUPOABI U MATEPUAJIOB HA X OCHOBE

3HACT TCOPCTUYCCKUC ACIICKTHI MPSAMOTO CHMHTEC3a U OCHOBBI
Q)HSI/IKO-XI/IMI/I‘ICCKI/IX METOAOB aHa/iu3a HEOPraHU4YCCKUX U
KOOpAUHAIMOHHBIX COCOUHEHMI

yMeeT  IUIAHMpOBaTh  XUMHYECKHUil 9KCIEPUMEHT,
(¢opmHpoBaTh HayudHBI IMOAXOA K BBIOOPY METOJOB
CUHTE3a COCIMHEHUN C 3aJaHHbIMM CBOWCTBAMHU M HX
WICHTU(DHUKALMIO COBOKYIHOCTBIO  (PU3UKO-XUMHYECKUX
METO/IOB

BJIaAeCT IpHUCMaMHU BLI60pa OIITUMAJIBHBIX YCHOBHﬁ n
napamMeTpoB il TOJYYCHHA W BbIACJICHHUSA IICIICBOTO
IMPOAYKTA U €ro UCCJICAOBAHUSA

TIK-4. Cnocoben IPOTHO3UPOBATH CBOMCTBa BCHICCTB U MATCPHUAJIOB B 3aBUCUMOCTH OT XUMHNYCCKOTO CTPOCHUA U

OIIPpCACIIATh 00J1aCTH X BO3MOKHOT'O IMPUMCHCHUA

UIIK-4.1. IIporHo3upyeT CBOMCTBa XUMHUYECKUX
COEIMHEHUH W MaTephaoB Ha OCHOBE JAAaHHBIX 00
UX XUMHYECKOM CTPOCHUH

3HaeT TEOpHH (YHIAMEHTAIBHBIX Pa3/IelIOB TEOPETUUECKON
HEOPraHMYEeCKOH XUMHHU, XUMHHU 3JIEMEHTOB, 3JIEKTPOXUMHHN
u pusnueckoll XUMHUH

YMECT NPUMCHATH Ha MNPAKTHUKE TCOPETUUCCKUC 3HAHUA, I
TJIAaHUPOBAHUSA U TPOBECACHUA DKCIEPUMEHTA

BJIa€CT MNPpaKTUICCKUMHU npueMamMmu MIPUMCHCHUS
MCKAUCIUIITIMHAPHBIX 3HAHHI JUIs peHICHUA IIOCTaBJICHHOU

3a1a49d

UIIK-4.2. Omnpegenser o007acTd BO3MOXKHOTO
NPUMEHEHUSI  Pa3iMYHBIX  COCAWHEHUH |
MaTepUaoB B 3aBUCHMOCTH OT X CBOWCTB

3HaeT 00JaCTH BO3MOXKHOT'O MPUMEHEHHUS HEOPTaHUIECKHUX
U KOOPIOWHAIMOHHBIX  COCOUHEHHWH C  3aJaHHBIMU
CBOWCTBAMH

YMECT HCIOJb30BaThb Ha IMPAKTUKE TCOPETUYCCKHUE 3HAHUSA
JJIA OIIpeACICHUA obnactu MNPUMCHCHHS HCOPTraHUYCCKUX U
KOOPAMHAIMOHHBIX COCIUHEHMI ¢ 3aJaHHBIMU CBOMCTBAMH

BlIaJieeT MPAKTUYECKUMHU  TNpPHUEMaMH  HCIOJb30BAHHS
MEXJIUCIUIIIMHAPHBIX 3HAHWUW I OMpeJiesieHnss 00JIacTH
MPUMEHEHHUS  HEOPraHWYeCKMX H  KOOPJAMHAIIMOHHBIX
COEQUHEHNN C 3aJaHHBIMU CBOMCTBAMHA

OCBOCHUA

PesynbraTsl 00yueHHs 110 AUCHUILUIMHE TOCTUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX BUJIOB
KOHTaKTHOM M CaMOCTOSITENbHOM paboThl OOydYaloIIMXCsl B COOTBETCTBUU C YTBEP)KIECHHBIM
y4eOHBIM IIJIAHOM.

WNuaukaTopsl JOCTHKEHHUS] KOMIETEHIIMM CYMTAIOTCSI COPMUPOBAHHBIMU MPU TOCTUKEHUU
COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0YUYECHHUS.



2. CTpyKTYypa U cofepKaHue TUCHUIINHBI

2.1 PacnipeesieHne TPy10éMKOCTH JUCHUILIHHBI 110 BUAAM padoT

OO6mass TpyI0E€MKOCTh IUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 gaca), ux

PaclpCcacCaCcHucC 110 BUAaAM pa60T IMPCACTABJICHO B Ta6HI/IH€.

Buj yue6HOl paboThI Bcero ®opma o0yueHus
qaCOB O4yHas
6
ceMecTp
(uachl)
KonTrakTHasi pa6oTa, B TOM YHCJI€: 88,3 88,3
AyIUTOpHBIE 3aHATHS (BCEro): 68 68
3aHsTHs ISKIMOHHOTO THIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
MTPAKTUICCKHC 3aHITHSI - -
CEMHMHAPCKHE 3aHATHUS - -
HNuas koHTaKTHas1 padora:
KonTpons camoctostensHor padotsl (KCP) 20 20
[Tpomesxytounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHCJIE! 29 29
Kypcosas paboma 6 6
IIpopabomka yuebrno2o (meopemuueckoeo) mamepuana 12 12
Buinonnenue unousudyanvhuix 3a0anuii (no02omosxa
coo0Wenull, npezenmayuii) ) )
Pegpepam - -
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 11 11
KonTpoJis:
[ToaroroBka K K3aMeHy 26,7 26,7
OO0mas Tpy10eMKoOCTb yac. 144 144
B TOM 4YMCJIe KOHTAKTHasA 88.3 88.3
pabdora
3a4. el 4 4

2.2 Conep:kaHue TMCHUNIMHBI:

Pacnpenenenne BUIOB y4eOHOUM pabOThl U UX TPYAOEMKOCTH IO paszeiam
JUCLUIIIUHBI.
Paznessl (TeMbl) TUCIUILIMHBI, H3y9aeMbIe B 6 cemecTpe (ounas ¢popma)



KonnuectBO yacoB

No | HaumenoBanue pa3zenoB (TeM) Beero AYS%T:TI;HM BHei)ya%P(I)TT(;pHaH
JI 13 JIP CPC
1 2 3 4 5 6 7
TeopeTrueckre OCHOBBI CHHTE3a
1. HEOPTraHUYECKUX U 22 8 - 8 6

KOOPAWHAIIMOHHBIX COC,I[PIHGHHI;'I

Mertozsl HalpaBIEHHOTIO CUHTE3a
2. HEOPraHUYECKHUX 1 27 10 - 10 7
KOOPAMHAIIMOHHBIX COCTMHCHUN

Beenenue. Mcropus u
CTaHOBJICHUE IEKTPOXUMUYECKOTO

3. 12 4 - 4 4
cunTe3a. OCHOBHbBIC IOHATHUS U
3aKOHBI DJICKTPOXUMUH.
[TepBu4HBIC 1 BTOPHYHEIC
TIPOIIECCHI TIPU
4 INMEKTPOXUMHUYECKOM CHHTE3E. 12 4 ) 4 4
OcHoBHbIE IPENMYIIIECTBA U
HEJOCTaTKU DJIEKTPOXUMHUIECKOTO
CHHTE3a.
Arnmaparaoe oopmiteHne
aHOJHOTO cuHTe3a. PacTBOpHTEH
S. IPUMEHSIEMbI B 12 4 - 4 4
AJIEKTPOXUMHUYECKOM CHHTE3€ M HX
BBIOOD.
6. HecrangapTHbie METOMKH 12 4 i 4 4
IEKTPOXUMHUYIECKOTO CHHTE3A.
Hmoeo no oucyuniune: 97 34 i 34 29
KonTposbe camoctosiTenbHON )
pabotsl (KCP) 0
[IpomMexxyTouHas arrecranus
(MKP) 0.3
[ToaroToBka K TEKyIIeMy
26,7
KOHTPOJTIO
OO0m1as TpyJJ0€MKOCTh IO JTUCIIH- 144

IIJINHE

[Tpumeuanue: JI — nekuun, [13 — npaktudeckue 3anstust / ceMuHapsl, JIP — nabopatopHsie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyIeHTa



2.3 Conep:kanue pas3jiesioB (TeM) AUCUMILUIUHBI:

2.3.1 3aHAaTHA JEeKINOHHOT0 THIIA

HaumenoBanue
paznena (Tembl)

Coneprkanue paszena (TeMbl)

dopma TEeKyIIEero
KOHTPOJIS

2

3

4

Teopetnueckue
OCHOBBI CHHTE3a
HCOPTaHUYCCKUX U
KOOPJAMHALIMOHHBIX
COEAMHEHHI

CyIHOCTh TIOHATHS «HarnpaieHHbIiI
CHUHTE3. OcHoBHbIE MTOHATHUS
KOOPJIUHAIIMOHHOM ~ XUMHUHU:  KOMILJICKCHI,
KOOPJAMHAILIMOHHBIE COCJAMHEHUS, JOHOPHbIC
aTOMbI, JICHTaTHOCTb, aMOMJIEHTAaTHOCTb,
TONUYHOCTb,  KOOPJMHAIMOHHOE  YHUCIIO.
KoopauHaiimoHHbIH MOMU3p U €r0 OCHOBHBIE
¢opmbl.  IlpaBuno  mmxiioB  Yyraesa.
XenaTHbIA ¢ dexr. Konuermnmus
3¢ GEeKTUBHOTO aTOMHOTO HOMeEpa.
Knaccudukanus  JIbIOMCOBCKMX  KHCIIOT.
Teopus [Iupcona.

HeBoanbie pacTBopuTeNn B HEOPTaHUYECKOM
KOOPAMHAIIMOHHOU XUMUH. ConbBaro-
KoMIUlekcel.  Knaccudukanuum — pacTBopH-
tenedt. ['mapodunpHO-munoguIbHEIN OanaHc
KOOPJIUHUPOBAHHBIX JIUTaH]I0B u
PacTBOPUMOCTD KOOPAMHAIIMOHHBIX
COCTMHEHU.

PacTBOpUMOCTh KOMIUIEKCHBIX COEIMHEHUN
HMOHHOTO THMa B 3aBHCHMOCTH OT XapakTepa
BHemHecpepHoro uoHa. PacTBOopumMOCTb
KOMIUIEKCHBIX COEIMHEHUI B CMENIaHHBIX
pPacTBOPHTEIISX.

VYcerHblit onpoc

Metonarnl
HAIPABJIEHHOIO
CHHTE3a
HEOPraHUYECKUX U
KOOPJMHAILIMOHHBIX
COCIMHEHU

OOMeHHOe B3aMMOJEHCTBHE JIMTAHIOB C
CONsIMM MeTaJuloB B pactBope. OOMeH
ouragnoB. Peaknum  1BOMHOrO  oOMeHa.
OOMeH MeTaoB.

TemmaTHelii cuHTe3. CHHTE3 Ha MaTpuLe
MeTaa.
Cunres npu
B3aUMO/JICIICTBUM  JINTaH/IOB
I"a3o¢aznbrii CHUHTE3
COCIMHEHUM.
Meronsl

HEIMOCPEICTBEHHOM
U METaJIJIOB.
KOMILIEKCHBIN
YBEIUYECHUS pEaKkMOHHON
CIIOCOOHOCTU METAJIJIOB. Cumnres
KOMIIJIEKCHBIX COeTMHEHHI npu
HCIIOJIb30BAHUH BBLICOKOAKTHBHBIX METAJIJIOB
Puexke.

MexaHoCHHTE3 KOMILIEKCHBIX COEIMHEHUN

JJAaHTaAaHOHUJIOB: TpH6OXHMquCKHﬁ CHHTC3,
CHHTE3 TMOJ JCUCTBUEM MHKPOBOJHOBOTI'O
HU3JTy4YCHHA, CHHTC3 nmoa JelcTBHEM

yJIbTpa3ByKa.

YceTHBIT onpoc




Brenenue.
Uctopus n
CTaHOBJICHUE
AIEKTPOXUMHUUYECKOTO
cuaTe3a. OCHOBHBIC
MOHSTHS U 3aKOHBI

[lonATHE O DJIEKTPOXMMHUM KAK HaAyKU.
OcHOBHBIE dTanbl CTAHOBJICHUS U OTKPBITHA.
OtkpseiTue Bonbra u I'anbBanu. Ilpumenenune
NEKTPOXUMHUYECKOTO CHUHTE3a B
IIPOMBIIIJIEHHOCTH M Hayku. IloHstue 00
JNEKTPOHAX, 2JIEKTPOJaX, XUMUYECKOM TOKE.

VYcTHBIT onpoc

3JIEKTPOXUMHUH. 3akonbl  ®apages. 3akonsl Owma s
JJIEKTPOJIUTOB.
IlepBuuHbIC U OcHoBHbIE IIPOLECCHI u craguy|  YCTHBIM ONpPOC
BTOPHUYHBIE IIPOLIECCHI |IPOUCXOAAIINE Ha JNEKTpoAax u
npu MIPUBJIEKTPOJHOM IIPOCTPAHCTBE pu
NMEKTPOXUMHUYECKOM |IJIEKTPOXMMHYECKOM CHHTe3€e. llepBuuHbIe 1

cuarese. OCHOBHBIE

BTOpHUYHBIE Tpouecchl. [lepeHoc 371eKTpOHOB

IIPEUMYLIECTBA U |H o0pa3oBaHue IIPOMEXKYTOUHBIX
HEJOCTATKU coequHeHuil. IlnotHocTs TOKa.  CKOPOCTH
NEKTPOXUMHUYECKOTO [3JIEKTPOIHOrO mporecca. IIpenmymecrtsa u
CUHTE3A. HEJOCTAaTKN 3JIEKTPOXMMHUYECKOIO0 CHHTE3a
II0 CPABHEHMIO C KJIACCHUYECKUMHU METOLAMHM.
[TaccuBamusi  2JIEKTPOJOB.  3aBUCUMOCTH
IUDIOTHOCTH TOKa OT IHOTEHLUana IpH
pacTBOpEHUH  MeTajula.  OJJIEKTPOH  Kak
«XUMHUYECKUHI pEearcHT».

AnmnaparHoe Buzapl 21eKTpOXMMHMYECKUX SYEEK: OJHO H|  YCTHBIA OIIPOC
oopmienue JBYX3JIEKTPOJIHBIE, 6e3nuadparMeHHble
AQHOJIHOTI'O CHHTE3a. |AYEHKHU M S4YEHKH C Ieperopoakou. dopma,
PacTBopurenu pasMep U BHUJ IPUMEHSEMBIX 3JIEKTPOIOB.
npuMeHseMmsl B IInoTHOCTE  TOKa, Temmeparypa CHHTE3a.
anekTpoxuMuueckoM |[Ipumenenue yJIbTpa3ByKa. Buner
CUHTE3€ U UX BBIOOpP. [IPUMEHSEMBbIX pacTBOpUTENIEH B
3IEKTPOXUMHUUECKOM CUHTE3E.
DNeKTpOXUMHUECcKas YCTOMYHUBOCTH
PacTBOPUTEIICH. BBonHble W HEBOIHBIC

pacTBOpUTENN. BiusHuME pacTBOpUTENS Ha
KOMILIeKcooOpa3zoBanue. Jludnexrpuyeckas
IIPOHUIIAEMOCTh, BSI3KOCTb M TeMIIepaTypa
KUIIEHUSI PACTBOPUTEIIEH.

Hecrannaptabie
METOJUKH
ANEKTPOXUMHUYECKOTO
CUHTE3a.

AHOJHBINA CUHTE3 C UCIIOJIL30BaHUEM JIMTAaHIA

B KayecTBe ¢dboHOBOTO AJIEKTPOJIUTA.
AHOIHBIM CHUHTE€3 B Cpele JIUraHia.
AJIEKTPOXUMHUYECKUN CUHTE3 C

WCIIONB30BaHUEM YibTpa3Byka. [lonstue o0
amajgbramMax ¥ amajblaMHBIX 3JEKTPOJAAX.
VYerpolictBa  anekTposmzépa.  [Ipoueccsr
MPOUCXOJSANIME Ha PTYTHBIX DSJIEKTpoOax.
I[TomsTne 0  aHOIWMTE W KATOJUTE.
[IpeumymiectBa ¥  HEAOCTATKH  METOJA.
Biustnue mapameTpoB CHHTE3a Ha CKOPOCTh
MOJY4YeHUsT W BHUJIBI TNPOAYKTOB. Brixomabl
[IETIEBOTO MPOAYKTA MO BEIIECTBY U IO TOKY.
[TonGop ONTUMATbHBIX rnapameTpoB
anekTpocuHTe3a. CpaBHUTEIbHAsIXapAKTEPHC-
THKa C IPYTUMH METOJaMU CUHTE3A.

VYeTHBII onpoc




3aHATHS/ 1a00paTopHble padoThI)

2.3.2 3aHATHA CEMMHAPCKOI0 THNA (NMPaKTHYeCKHe / CeMUHAPCKHUE

Ne Hanveroparie Tematuka 3aHsATHI/paboT Popwma Tekymero
pasnena (TeMbl) KOHTPOJIS
1 2 3 4
1 Teopernueckue Biistnue pactBopuTens Ha COCTaB JIP
OCHOBBI CHHTE€3a | CHHTE3UPYEMbIX KOMIUIEKCHBIX COEIMHEHUN
HEOpPraHUYECKUX U [IEPEXO/IHBIX METAIIJIOB.
KOOPJMHAIIMOHHBIX CuHTe3 HeOpraHMYeCKUX COSIMHEHH B
COEIMHEHUI CMEIIAHHBIX PACTBOPUTEISAX.
2 Meroapl Cunres 6enzoaroB Tepous(lll) u JIP
HATPaBIEHHOTO ragonuaus(l11).
CHUHTE3a Cunres canuiunaroB Tepous(l11) u
HEOPraHUYECKUX U ragomuuus(111).
KOOPJIMHAIIMOHHBIX Cunre3 moMuHO(Opa cynbpuaa HUHKA.
COCIMHEHU I
3 |Benenue. Mcropus u [Tosrydenue BoJIbTOBA cTOJNOA. JIP
CTaHOBJICHHE JIBu>KeHHE NOHOB B AJICKTPUUYECKOM IIOJIE.
AIIEKTPOXUMHUYECKOro |  BiusiHue IIIOTHOCTH TOKA HA CKOPOCTb
cuHTe3a. OCHOBHBIE AIIEKTPOXUMUYECKOUN PEaKIUU.
MIOHATHUS ¥ 3aKOHBI DNEeKTPOIN3 PACTBOPOB COJIEH.
AIEKTPOXUMHUHU.
4 [lepBruuHBbIE U l"asibBaHOIUIACTHKA U TAJILBAHOCTETUA. JIP
BTOpUYHBIE TIporiecchl|  [lonydeHne MeTalTM4ecKoro KanbIusl.
pu
AIIEKTPOXUMUYECKOM
cuHTe3e. OCHOBHBIE
IIpPEeUMyIIecTBa U
HEJ0CTaTKU
AIIEKTPOXUMHUYECKOTO
CUHTE3a.
5 AmnmnapartHoe Biusane tvna npuMeHseMon SYEUKU Ha JIP
odopmieHne MPOJYKTHI AJIEKTPOXUMUYECKON PEAKIINH:
AQHOJTHOT'O CHHTE3A. NOJIyYeHHE TUPOKCH 1A HATPUS U
PactBopurenu TUIOXJIOPUTA HATPHUSL.
IpUMEHSIEMBI B Bnustnue pacTBOpHUTENS Ha IPOTYKTHI
AIIEKTPOXUMHUYECKOM | 3JIEKTPOXMMHUYECKOIN peakluu- BOJHbIE U
CHHTE3€ U UX BBIOOD. HEBOJIHbIE PACTBOPHUTEIH.
6 HecrannaptHsie Cunre3 B cpene nuranaa. CUHTE3 ¢ JIP
METOAUKH MpUMEHEHHE yIbTPa3BYyKa.
ANEKTPOXUMHUUYECKOTO | DIIEKTPOXUMUYECKOE TPUMEHEHHE D031HA U3
CUHTE3A. ¢dyopecuenna.

3amura naboparopHoii padotsl (JIP)




2.3.3 IllpumepHasi TeMaTHKA KYpPCOBBIX padoT (IPOEKTOB)

1. CuHTe3 M H3yYeHHE CTPOCHHUS W CBOWCTB KOOPAMHAIMOHHBIX coemauHenuit d- u f-
3JIEMEHTOB COBPEMEHHBIMH (PU3HUCCKUMHU METOIaMH UCCIICIOBAHUS.

2. Vcnonb30BaHUE METO/I0B KBAHTOBOM XUMHH JIJIsl Pacu€Ta CBOMCTB KOOPAMHAIIMOHHBIX CO-
€IMHCHUI U MAaTepHUAJIOB HA UX OCHOBE.

3. Cunre3 U (pU3UKO-XUMHUYECKOE U3yUeHHE KOOPAMHAMOHHBIX COSIMHEHUI BKIIIOUEHUS, B
TOM YHUCJIC TOTCHIIMATBHBIX (apM. Tpernaparos.

4. CunHTe3, CTPOCHUE U CBOMCTBA KOOPJAMHALMOHHBIX COCIMHEHUN U COCIUHEHUN BKIIIOYE-
HUs 110 TaHHBIM SIMP crieKTpocKomnuu.

5. [Toy4yeHre HOBBIX MaTEPHAIIOB C BKJIFOUCHHUEM HaHOYACTHI] d- U f-371eMeHTOB, H3yUeHHe
HX ONTHYECKUX M MAarHUTHBIX CBOMCTB.

6. CuHTe3, CTPOCHUE U CIEKTPaIbHbIE CBONCTBA KOMIUIEKCHBIX COCUHEHUN JIAHTAHOUIOB C
(GYHKIIMOHATN3UPOBAHHBIMY OPraHUYECKUMHU JINTaHIaMHU.

7. Ilonyuenue U M3y4yeHUEe CBOMCTB TOHKOILJICHOUHBIX MAaTEpUaJIOB HA OCHOBE KOMIUICKCOB
JIAHTAHOHIOB.

8. Hcnonb30BaHHe METOJOB MOJIEKYJISIPHOM CHEKTPOCKOIMHU IMPH HCCIEAOBAHUU CBOMCTB
KOMITO3UITHOHHBIX MaTEPHUAJIOB.

9. Bnusinue CTpyKTyphl U COCTaBa THOPUAHBIX OPraHO-HEOPTraHMYECKUX TBEPA0(a3HbIX CUC-
TeM Ha UX (yHKIIMOHAJIbHbIE CBOMCTBA.

10. AHOJHBIN CUHTE3 JIIOMUHECHUPYIOIINX KOOPAMHALUOHHBIX coeauHenuid P33 B koopau-
HUPYIOIIUX PACTBOPHUTEIISAX.

11. DNeKTpOXUMUYECKUM CHHTE3 KOOPAMHAIIMOHHBIX COCAMHEHUN JAaHTAaHOWUIIOB -
3P PEKTUBHBIX JTFOMHHOPOPOB.

2.4 TlepeyeHb y4eOHO-METOAMYECKOIr0 O0eCHeYeHUs ISl CAMOCTOATEIbLHOU
padoTHI 00y4aOUIUXCH MO AUCHUILINHE (MOAYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUCIUILIMHBI 110 BBIIIOJIHEHUIO CAMOCTOSTEIbHON

Ne Bun CPC paboTHI
1 2 3
1.ITpopaboTka yueGHOTrO 1. Heopranuueckast xumust: B 3 1. / Ilox pex. 1O.
(TeOpeTI/IquKOFO) marepuana ,21 TpeTBfIKOBa. T. 3: Xwumus NEPEXOOHBIX

anemeHToB. KH. 1: YueOHUK s CTyn. BBICHI.
yueb. 3aBemenuit / A. A. Jposnos, B. I
3nomanos, I'. H. Mazo, ®. M. Coupuyionosn. — M.:
N3narenbckuii neHTp «Axagemusi», 2007.

2. MeToaudeckre peKOMEHIAIUU K OpraHU3aIun

ayTUTOPHOU u BHEAYJUTOPHON
(camocTOATENBHOMN) paboThI CTYJEHTOB:
METOINYECKUE yKa3aHUs / COCT. T.I1.

Cropoxenko, T.b. [Tounnok, A.B. becnianos, H.B.
Jloza. — Kpacnonap: KyGanckuit roc. ya-t, 2018.
89 c.




2. |llogroroBka Kk Tekyuiemy kontpoumto|l. Heopranuueckas xumusi: B 3 1. / Ilog pen. 1O.
H. TperpakoBa. T. 3: XuMus nepexoaHbIX
aneMeHTOB. KH. 1: YueOHMK 1uis CTyA. BBICHI.
yue0. 3aBemenmii / A. A. Jlposmos, B. II.
3nomanos, I'. H. Mazo, ®. M. CniupuioHoB. — M.:
N3narenbckuii ueHTp «Axagemusi», 2007.

2. Meroandeckue peKOMEHIAMKU K OpraHu3aliu
ay AUTOPHOM u BHEAYyIUTOPHOMU
(camocTOATENBHOMN) paboThI CTYJI€HTOB:
METOIUYECKUE yKa3aHUs / COCT. T.IL.
Cropoxenko, T.b. [Tounnok, A.B. becniainos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-t, 2018.
89 c.

Y4eOHO-MeTOIMUECKHEe MAaTEPHAIIBI JJIsI CAMOCTOSITEIIBHON PabOThI 00yJaronuXcsl U3
yycia WHBAJIUIOB U JIMI C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 370poBbsi (OB3)
MPEOCTABISAIOTCA B (opMax, aIanTUPOBAHHBIX K OTPAHMYCHHSAM HX 3J0POBbS U
BOCIIPUATHS UH(DOpMALIHN:

JIst 1 ¢ HapyIICHUSIMU 3PECHMUS:

— B [I€YaTHOU (popMe YBEIMUCHHBIM MIPU(PTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JIns nun ¢ HapyIIeHUAMU CITyXa.

— B Ie4aTtHou opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

s nv1 ¢ HapyIIEeHUSMHU OIIOPHO-JBUTATEIBLHOIO alllapara:

— B IeyaTtHou popme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
00y4Jarommxcs.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH

B xone m3ydeHHs] TUCHUILUIMHBI IPEAYCMOTPEHO HMCHOJIB30BAHHUE CIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJOTMH: METOJ MNpPOOJEMHOIO H3JI0KEHUS MaTepHuaa;
CaMOCTOSITEJIbHOE UYTEHHWE CTYACHTaMH Y4eOHO-METOJMYECKOM U CIpaBOYHOU
JUTEepaTypbl W MOCHeAyomeld CBOOOAHOM MAMCKYCCHHM [0 OCBOEHHOMY MMM
MaTepuaily; HCIOJb30BaHNE, WIUIIOCTPATUBHBIX BUIECOMATEPUAJIOB C IMOMOIIBIO
MYJBTUMEAUMHOTO 000pyJaoBaHUs. TEXHOJOTUH JHMYHOCTHO-OPUEHTHPOBAHHOTO
oOyueHusi, TMO3BOJIIOIIKME  CO3JaBaTh  MHAMBHIyalbHble  0Opa3oBaTelbHbIC
TEXHOJIOTUU.

KoMmneTeHTHOCTHBIN MOAXOA B  paMKaxX MPENoJaBaHUs  AUCUUILIMHBI
peanu3yeTcss B UCIOJIb30BAHUM MHTEPAKTUBHBIX TEXHOJIOTMM M aKTHBHBIX METOJIOB
(mpoGsiemHast Jieknus, paboTa B MajbIX TPYIIAax) B COYCTAHHHM C BHEAYJAMTOPHOU
paboToii.

NudopmanimoHHble TEXHOJIOTUU, MPUMEHSIEMbIE TTPU W3YUYEHUU AUCLMIUIAHBIL:
UCIOJIb30BaHNEe HWH(GOPMAIMOHHBIX PECYpCOB, JOCTYIHBIX B HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMN ceTu VIHTepHeT.



AnanTuBHbIE 00pa30BaTeNIbHbIE TEXHOJIOTMH, NMPUMEHSEMbIE TMPU W3YYEHUU
JUCUMIUIMHBL — JJIS  JIMIl € OTPAHMYEHHBIMM BO3MOXKHOCTAMH  3J0POBbs
NpeAyCMOTPEHa OpraHu3alvs KOHCYJbTAlUMd C HCHOJb30BAHUEM 3JIEKTPOHHOMN
MOYTHI.

4. OueHo4YHbIe CpPeACTBA JIsl TEKYIIEro KOHTPOJS YCHEeBAeMOCTH WU
NMPOMEKYTOYHOM aTTeCTAIMH

OueHoYHbIE  CpEeACTBA  MpPEIHA3HAYEHBI JUII  KOHTPOJSL U OIEHKHU
o0pa3oBaTeIbHBIX JOCTHKEHUNA O0O0YYaloIIMXCs, OCBOMBIIMX IMPOTpaMMy YUIEOHOM
JTUACHUIUIMHBL «HampaBiaeHHbIM CHUHTE3 HEOPraHUYECKUX UM KOOPAMHAIIMOHHBIX
COEIMHEHU .

@OHJT OILICHOYHBIX CPEICTB BKJIIOYACT KOHTPOJBHBIC MaTepuaidbl s
MIPOBEJICHUS] TEKYUIero KOHTPOJsi B (opMe YCTHOTO OIpoca U OTYETOB IIO
Ja00paTOpHBIM paboTaM W MPOMEXKYTOYHOH aTTecTanmum B (QopMe BOMPOCOB
BOIIPOCOB M 33/1a4 K SK3aAMEHY.

CTpyKTypa OLIEHOYHBIX CpPeACTB /I TeKylled M NPOMEeKYTOYHOM
aTrecTanumn

Kon u HanmeHoBaHHe HauMeHoBaHME OLICHOYHOIO CPECTBA
Ne Pesynbrarel 00y4eHus
HWHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBMU C 1. 1.4) Texymmii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
3HaeT 6a3oBbIe U | YcTHBIN Onpoc Bompoc Ha
crienManbHbIe JK3aMeHe
9KCIEPUMEHTAIbHBIC
METOBI CHHTE3a U
HCCIIEOBaHUS
HEOpPraHMYECKUX u
UIIK-1.1. OcymectBasieT | KOOPAMHALMOHHBIX
CTaHAapTHBIE OMepaluy | COCANHEHUH
1o IpefIaraeMbiM | yMeeT ocymiecTBIATh | JlaboparopHas pabota Bompoc nHa
METO/INKaM, CHHTE3 M HCCIEAOBaHNE 9K3aMEHE;
| | HAmpaBIIeHHbIE Ha | HEOPraHMYECKHX u DK3aMeHaIMOHHAS
MOJTyYeHHe U | KOOPAMHALIMOHHBIX 3agada
HCCIIeI0BaHNE COeMHEHUH, paboTas Kak
XUMHUYECKHX COEIMHEHMH | CaMOCTOSITEIbHO, TaK M B
pa3IMYHON TPHUPOABI M | COCTaBe FPYIIEI
MaTepHalioB Ha UX OCHOBE | BIIajieeT HaBeIKaMu | JlaboparopHas paborta Bomnpoc Ha
BBITTOJIHEHHS 6a30BbIX 9K3aMeHe;
omepauuii MO CHHTE3y H DK3aMeHaI[HOHHAs
HCCIIEIOBaHUIO 3a7a4a
HEOpraHMYEeCKHX u
KOOPJIMHAIIMOHHBIX
COEIMHEHU I
3HaeT TEOpEeTUYECKUE | Y CTHBIN OIpoc Bompoc Ha
ACTIEKTHI IPSIMOTO CHHTE3a 9K3aMEHe
u OCHOBBI H3HKO-
WIIK-1.2. Bribupaer ¢
XUMHYECKHX METOOB
ONTHUMAJIEHBIE
aHamM3a HEOPraHMYeCKUX
nabopaTopHble  METObI
u KOODPIMHAIIMOHHBIX
MOy YeHHUS u L
2 coerHeHuit
HCCIICTOBAHUSA
. | ymeer mwianupoBath | JlabopaTtopHas paboTa Bompoc Ha
XAMHWYECKUX COEIWHEHHH . .
N XUMHYECKIH JK3aMeHe;
pasMuHON NpUPOABI U
9KCIIEPUMEHT, DK3aMeHaI[OHHAS
MaTepHaJIoB Ha NX OCHOBE .
(¢opmupoBaTh  Hay4HBIH 3aja4a
HOJIXO0J K BBIOODPY
METOJIOB CHHTE3a




COeIMHEHUN ¢ 3aaHHBIMHU
CBOICTBaMU u HX
UICHTU(PUKAIIHAIO
COBOKYIHOCTBIO (DPU3UKO-
XUMHYECKHX METOJIOB

BIIaJICET npuemamu | JlaboparopHas pabota Bomnpoc Ha
BBIOOpA ONITUMAJIBHBIX 9K3aMeHe;
YCIOBHA W TapaMeTpoB OK3aMeHaI[OHHAS
UL IOy 9EHHS u 3amada
BBIJICTICHUS LIENIEBOTO
MpOIyKTa u ero
HCCIIEJOBaHMS
WIIK-4.1. TIporHo3upyer | 3HaeT TeopuH | YCTHEIH ompoc Bomnpoc Ha
CBOHCTBA  XMMHYECKHX | (DyHIaMEHTAJIBHBIX 9K3aMEHE
COETUHEHUI U | pa3liesioB  TEOpeTU4ecKoit
MaTepuaJoB Ha OCHOBE | HEOPraHMYECKOH XHUMHHU,
JaHHBIX 00 UX | XUMUHU 3JIEMEHTOB,
XUMHUYECKOM CTPOSHHUHU EKTPOXUMUH u
(hU3MYECKON XMMUHU
ymMeeT mpuMeHsATh  Ha | JlabopaTtopHas paboTa Bompoc Ha
MPaKTHKE TEOPETHYECKNE 9K3aMEHE;
3HaHWUA, TSt OK3aMeHaI[OHHAS
TUTAaHWPOBAHUS u 3amada
MPOBEICHUS
9KCIIEpUMEHTa
BIageeT mpakTHdeckumu | JlaboparopHas pabota Bompoc Ha
pueMaMu  TPUMEHEHUS 9K3aMEHE;
MEKIUCIUTITIMHAPHBIX 9K33MeHaHI/IOHHaH
3HAHUM Ui pelleHus 3aza4a
[IOCTABJICHHOMU 33]1au1
HIIK-4.2. Ompenensier | 3HaeT obnactu | YCTHBIHN onpoc Bomnpoc Ha
obmnactu BO3MOXKHOTO | BO3MOKHOTO NPHMEHEHHS JK3aMeHe
NPUMCECHCHUA Ppa3IMYHbIX HCOPraHU4YCCKUX n
COGI[I/IHCHI/Iﬁ )4 KOOPpAUHAIMOHHBIX
MaTepHaioB B | COCIMHEHWH C 3aJaHHBIMH
3aBUCHMOCTH ~ OT  MX | CBOMCTBaMH
CBOWCTB yMeeT ucrosib30BaTh Ha | JlabopaTtopHas paboTa Bompoc Ha
MPaKTHKE TEOpeTHYECKNe 9K3aMEHE;
3HaHMS UIS OTIPEJEIICHUS DK3aMeHaIMOHHAS
obnactn MIPUMEHCHHUS 3a7a4a
HEOPraHUYCCKUX nu
KOOPAMHALIMOHHBIX
COEIMHEHUN ¢ 3aJaHHBIMU
CBOMCTBaAMU
BilazeeT npakTudeckumu | JlaboparopHas pabota Bompoc Ha
nmpueMamMu 9K3aMCHE,
HCIIOJIb30BaHUA 9K38.MeHaL[I/IOHHaH
MEKANCIMIUTMHAPHBIX 3a7a4a
3HaHMH JUIA OTIpEeeICHUS
obnactn MIPUMEHEHHS
HEOpraHMYEeCKUX u
KOOPAMHAIIMOHHBIX

COEIUHEHNH C 3aJaHHBIMU
CBOMCTBaAMH




TunoBble KOHTPOJIbHbIE 32/JaHUSI WJIH HHbIe MATEPHAJIbI, HEOOXOAUMBIE s
OLCHKU 3HAHUM, YMEHHMH, HABBIKOB U (WIH) ONbITA JeATEeJIbHOCTH,
XapaKTePU3YyIONUIUX 3Tanbl (POPMUPOBAHUSA KOMIIETEHIMHA B IMpoIecce 0CBOCHUSA
o0pa3oBaTe/ibHON NPOrpaMMBbI:

S e

Yemmuwui onpoc
Komnerenuuu npoBepsiemblie onieHOUHbIM cpeacteom: IIK-1, ITK-4

Bomnpock! yctHoro onpoca Ne 1

CymHocts mnoHsATHA «HampaBneHHbld  cuHTE3». (OCHOBHBIE MOHATHUSA
KOOPAVHALIMOHHOW XMMHH: KOMILJIEKChI, KOOPANHAIIMOHHBIE COETMHEHNS.
OCHOBHBIE TMOHATHUA KOOPAMHALMOHHOM XWMHH: JOHOPHBIE aTOMBI,
JEHTaTHOCTb, aMOMJIEHTaTHOCTh, TOINUYHOCTh, KOOPJIMHAIMOHHOE YHCIIO.
KoopanHalMoHHBII NOIUAAP U €r0 OCHOBHBIE (DOPMBI.

[IpaBuno uuknoB Uyraesa. XenaTHblid 3P PexT.

Konuenmus 3 peKTHBHOTO aTOMHOTO HOMEpA.

Knaccudukanus nproncoBckux kuciot. Teopus [Mupcona.

HeBoanebie pPacTBOPUTEIN B KOOPIMHALIMOHHOMN XUMUU.
Co1bBaTOKOMILIEKCHI.

Kinaccudukanuu pactBoputesne.

IMunpodunbHO-TUNIOGUIBHBI  0alaHC KOOPJWHUPOBAHHBIX JIUTAHAOB H
PacTBOPUMOCTb KOOPAMHALIMOHHBIX COEAMHEHUH.

PacTBOpUMOCTh KOMILJIEKCHBIX CO€ITMHEHUI HOHHOTO TUIIA B 3aBUCUMOCTH OT

XapakTepa BHEIIHECPEPHOTO HOHA.

10. PacTBOPpMMOCTh KOMIUIEKCHBIX COCTMHCHHH B CMEIIAaHHBIX PACTBOPUTEIISIX.

Bomnpocs! yctHOTO 0omnpoca Ne 2

1. O6mMeHHOE B3aMMOEICTBUE JIUTaHI0B C COJISIMU METAJUIOB B paCTBOPE.

2. OOMEeH JIMTaH0B.

3. Peakuuu gsoiiHoro ooMena. OOMeH METaJIJIOB.

4, TemruiatHblil cuHTe3. CHHTE3 Ha MaTpHIIE METaJlja.

5. Cunres IIpHU HCIIOCPCACTBCHHOM BSaHMOHeﬁCTBHH JUTAaHAO0B U MCTAJIJIOB



6. I'azodazHblii CUHTE3 KOMIUIEKCHBIN COEIUHEHUIM

7. MeToibl yBEIUYCHUS PEAKITMOHHON CIIOCOOHOCTU MeTaJI0B. CHUHTE3
KOMIUJICKCHBIX COCIMHEHUN MPU UCIIOJIb30BAHUN BBICOKOAKTUBHBIX METAIIJIOB
Pueke

8. MexaHOCHHTE3 KOMIUICKCHBIX COSUHEHUN JTAHTAHOUIOB: TPHOOXUMUICCKUN
CHUHTE3, CHHTE3 MO ICMCTBUEM MUKPOBOJIHOBOTO U3JIYUYECHUS, CHHTE3 MO

JIEUCTBUEM YIIbTPa3BYyKa.

Bomnpocs! yctaoro onpoca Ne 3

1. IloHsTHE 2IEKTPOXUMHHU, €€ OCHOBHBIE Pa3/eiibl, HAIIPABJICHUS U IPUMEHEHHE.

2. 3akonsl Dapanes. [aite GopMyIHpOBKM M 3aNMUIINTE B MaTEMaTHUYECKOM
Buze. Yucno dapanes.

3. OCHOBHBIC TIOHSTHUS DJIEKTPOXUMHUU: DIEKTPOJIH3, IICKTPOJIUT, aHOMA, KaTO/,
WOH, 3JIEKTPO/I, MIEKTPUUECKUI TOK, TIOTEHIHAT.

4. DnexTponu3, MNPOLECChl NpoUCXoAasiiue Inpu HEM. Buapl siexTponusa:
AJIEKTPOJIN3 pacIliaBa, dJIEKTPOIU3 pacTBopa (yKa3aTb 0COOCHHOCTH).

5. IIpoBomuMOCTh 3JIEKTPOJUTOB. 3akoH Oma ais 37eKTpoJauToB. [LMOTHOCTH
TOKa ISl COJIbBATOB.

6. Pa3BuTHe 2IEKTPOXUMHUYECKOTO CHHTE3a. Y Ka3aTh OCHOBHBIE 3TAIlbl €T0
CTaHOBJICHHSI.

Bompocs! yctHoro onpoca Ne 4

1. TlepBu4HBIEC U BTOPUYHBIC MPOIIECCHI ITPHU DIICKTPOITHU3E.

2. CymiHOCTh DJICKTPOXHMHUYECKOTO CHHTE3a JUISl TOJYYEHUS KOMITJIEKCHBIX
COCJIMHECHMH.

3. IlocnenoBarenbHble CTaAMM OOpPa30BaHUSI KOMIUIEKCHOTO COCAWMHEHUS TIPHU
AIEKTPOXUMHUYCCKOM CHHTE3E.

4, DHeprus aKTHBAIIUH JICKTPOXUMHUYSCKOW. DaKTOPHI BIMSIONINE HA HEE.

5. CKOpoCTh 3JEKTPOXMMHYECKOE pEaKIuu W (HaKTOPhl BIUSIOIMINEC Ha HeE.

CBa3p ¢ BHCKTPOXHMHQCCKOfI BHGPFI/Ieﬁ dKTHBallMK1, IINIOTHOCTBIO TOKa H
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INOTCHIIMAJIOM. I[HarpaMMa 3aBUCUMOCTH IINIOTHOCTH TOKA OT IIOTCHIHMAJIA IIPpU
PaCTBOPCHUHN MCTAJLJIA.

Bompocsl yctHoro onpoca Ne 5

AHOJIHBIN U KaTOAHBIN AIEKTPOXUMUYECKUNA CUHTE3.

[IpeumyniecTBa 1 HEAOCTATKU EKTPOXUMHUYECKOTO CHHTE3A.

VYcenoBust mpedpsBIsAeMble K BBIOOpY pacTBOpUTENIeM U (POHOBBIX
AIEKTPOJIUTOB IIPU IEKTPOXUMUYECKOM CHHTE3E.

AnmapatHoe 0¢pOpPMIICHHE TMPOIECCOB  JJICKTPOXUMHYECKOTO CHHTE3a
KOMILJICKCHBIX COCIUHCHUI.

Br100p onTUMaNbHBIX YCIOBUN 3IEKTPOXUMUYECKOTO CUHTE3A.

BeiGbop pacTBopuTENeil IS AIEKTPOXMMHUYECKOrO CHHTe3a. BoaHble u
HEBOJHBIE PACTBOPUTENH. VX MOATOTOBKA K CUHTE3Y.

Bnusuue pacTBOpUTEIICH Ha KOMILIEKCOOOpa30oBaHuUE. Yuyer
JTURJIEKTPUUECKON  MPOHHUIIAEMOCTH, BSI3KOCTH, pabodeil Temmeparypy,

JIaBJICHUE TTaPOB PACTBOPUTEIICH.

Bomnpock! yctHoro onpoca Ne 6

AHOJHBI CHHTE3 C UCIOJb30BAaHMEM JIMTaHJIa B KadecTBe (POHOBOIO
anekTposiura. [IpenmyiiecTsa u HEJOCTATKMU.

AHOIHBIN CUHTE3 B cpee nuranaa. [[peumyniecTBa u HEIOCTATKHU.

DIEKTPOXUMHUYECKUM CUHTE3 Cc WCIOJIb30BAaHUEM OUMOJIIPHOTO
amMajabraMHOTO JJIEKTpoja. AmmapaTHoe odopMIIeHHe, TPEUMYIIeCTBa U
HEJIOCTATKH.

[TaccuBariust 271I€KTPOAOB, METOABI OOPHOBI € MTacCUBAITUEH.

DIJIEKTPOXUMHUYECKUN CUHTE3 KOMIUJIEKCHBIX COCMHEHUN C MCIOJb30BAHUEM
MEPEMEHHOTO TOKA.

DJIEKTPOXUMHYECKUN CUHTE3 KOMIUIEKCHBIX COCIMHEHUN C MCIOJIb30BAHHEM

yJIbTpa3ByKa



Kpurepuu oneHku:

Kpurepuu

Ouenka

YpoBeHb

1) moaHOE pacKphITHE BOIIPOCA;
2) yKa3aHue TOYHBIX Ha3BaHUU U
OIIPEICIICHU;

3) mpaBuibHas (HOPMYITUPOBKA MOHITHH U

KaTEeTOpHi;

4) caMOCTOSITEILHOCTh OTBETA, YMEHHE
BBOJIUTh M UCIIOJIb30BaTh COOCTBEHHBIE
KJIaccuUKallui U KBalupukamuy,
aHaJTM3UPOBATh U JIeJIaTh COOCTBEHHBIE
BBIBO/IBI 10 pAaCCMaTPUBAEMOU TEME;

5) UCIIOIBL30BAHKE JOTIOJTHUTEIBHOM
JUTEPaATypPhl U MHBIX MAaTECPHAJIOB H JIp.

«OTIIUYHO»

MMOBBIIIICHHBIN
(MpOoABUHYTHIN)
YPOBEHb

1) HETOCTATOYHO MOJTHOE, IO MHEHUIO
MIPETIOIaBaTEeNIsA, PACKPBITHE TEMBI;

2) HeCylIeCTBEHHBIE OIITMOKHU B
OTIPEJICTICHUH TTOHATUN U KaTeTOPUi U T.
1., KapJAMHAJIBHO HE MEHSIOIIUX CYTh
U3II0KCHHUS;

3) ucmnosib30BaHUE yCcTapeBIlel yueOHOM
JUTEPATYPHI U APYTUX UCTOYHHUKOB.

«XOpoHio»

0a30BBI YPOBEHB

1) oTBeT OTpakaeT oOIIee HAIIPABIICHUE
U3JI0KCHHUS JICKITMOHHOTO MaTepuajia u
MaTepHuaia COBPEMEHHBIX YYeOHUKOB;
2) HaJTM4#e TOCTATOYHOTO KOJTMYECTBA
HECYIIECTBEHHBIX WJIM OJHOMN-IBYX
CYILIECTBEHHBIX OITUOOK B OTIPEJICTICHUH
IOHATUU U KaTETOPUU U T. I1.;

3) ucmnosib30BaHUE yCcTapeBIIel yaeOHOH
JUTEPATYPHI U APYTUX UCTOYHHUKOB,;

4) HECTTIOCOOHOCTh OCBETHUTH
npoOJieMaTHKy y4eOHON JUCIUIUIMHBI 1

Ap.

«YJIOBJIETBOPHUT
EIIBbHO»

MTOPOTOBBIM
YPOBEHB




Omuemut no n1adopamoprvim pabomam
Komnerennuu npoepsiemblie oneHouYHbIM cpeacrsom: IIK-1, ITK-4
Ilepeyennb 1a00paTOPHBIX padoT

e BiisiHuEe paCTBOPUTENS HA COCTAB CHHTE3UPYEMbBIX KOMIUIEKCHBIX COCIMHEHUIN
NEPEXOAHBIX METAIIOB.

e (CuHHTE3 HEOPTraHUYECKUX COETMHEHUI B CMEIIAaHHBIX PACTBOPUTEIISIX.

e Cunte3 6enzoartoB Tepous(111) u raqomuaumsa(l11).

e Cunre3 canuiiatoB Tepous(l1l) u ragomuuusa(lll).

e Cunre3 moMuHOpOpa Cyibpuaa IMHKA.

e [lonydyeHue BoIbTOBA CTOJOA.

e J[BM>KEHHE HOHOB B AJIEKTPUYECKOM IOJIE.

e BiusHuE IIIOTHOCTH TOKA HA CKOPOCTh AJIEKTPOXUMUYECKON peaKIuu.

e DJEKTPOJIN3 PACTBOPOB COJIEH.

e [‘aJIbBAaHOIJIACTUKA U TAJIbBAHOCTETUSI.

e [losydyeHHe METAIIMYECKOTO KaJIbIU.

e BimsgHue THUNA NPUMEHSAEMOM SYEMKH Ha MPOAYKTBHI SJIEKTPOXMMHYECKON
peaKuuu: MOTyYeHUE THAPOKCHAA HATPUS U TUIOXJIOPUTA HATPHSI.

e BinsiHue pacTBOpUTENA HA MPOIYKTHI SJIEKTPOXUMUUYECKON PEAKIIUU - BOJHBIE
Y HEBOJHbBIEC PACTBOPUTEIIH.

e (CuHTE3 B Cpeie IUTaHA.

e (CuHTE3 C MPUMEHEHHE YIbTPa3BYyKa.

e DIJIEKTPOXUMHUYECKOE F03MHA U3 (IIyopeclerHa.
[Ipy BBIMOIHEHUH NAHHBIX PadbOT OOydaromIMecss ONTUMHU3UPYIOT MapaMeTpbl

CHUHTE3a KOOPAMHAIIMOHHBIX COEIWHEHUH, a Takke MOAUDUIUPYIOT METOIUKU

MOJY4YCHU YKa3aHHBIX BCIICCTB.



Yka3aHus K COCTABJIEHUIO OTYETOB O BHINOJIHEHUH PA0OTHI

Bce HaOmoneHHs W BBIBOJABI IO JKCIIEPUMEHTAJIbHOM paboTe ciexyeT
3aHOCUTH B pabouMil KypHal, OTpakarouuii Bcio paboTy ctyiaeHta. Ha o6noxke
WIM Ha TEPBOM CTpaHUIE KypHaJla JOJDKHBI OBITh HANUCaHBl (haMUITHS
CTYJCHTa, €ro WHHIMAJbl, HOMEp TPYMIbl M Ha3BaHUE MPAKTUKyMa. 3allucu B
KypHalle  TPOU3BOJAT  TOJIBKO  YEpHWIAMH,  JAKOHUYHO,  aKKypaTHO,
HETMOCPEICTBEHHO MOCIIE MPOBEICHUS OTbITA. 3aIHUCh TOJKHA COACPKATh:

1. JlaTy BBITIOJIHEHUS PaOOTHI.
HazBanue TemMbl 1 Ha3BaHUE OTIBITA
[TocnenoBaTenbHOCTH IPOBECHHS ONIEPALIAIA OTIBITA.
Onucanue ycioBui IpOBEACHUS ONBITA.
PucyHOK mim cxemy MCIoJIb3yeMOoro npuoopa.
VYpaBHEHUsI BCEX MPOUCXOASIIUX B ONBITAX pPEaKLUi.
M3MeHeHre OKpacKH BEILECTB, BBIJICTICHUE U XapaKTep OcaiKa.

PacueTsl, mpoBoAMMBIE TIPH BBIMOJTHEHUH PA0OTHI.
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OTBeETHI Ha IMOCTABJICHHBIC B PYKOBOJACTBC BOIIPOCHI.

10. BeIBOAEL

Kpurepun ouenku

Kpurepuu Ouenka YpoBeHb
Brnanenvie  HaBblkamMu  I[JIAHUPOBAHMS, 3a4TEHO MOBBIIIEHHBIN
IIPOTHO3UPOBAHUS 151 IIPOBEICHUS (IpOJBUHYTHIN )
XUMHUUYECKOTO JKCIEPUMEHTa, 0e30macHoi YPOBEHb

paboThl B XHMMHYECKOW sabopaTtopuu;
BJIQJICHHE TpUEeMaMu  pa3paboTKu W
peanuzanum METO/I0B CHHTE3a
KOOPAMHAIIMOHHBIX COCTMHEHMUIA,
BJIQJICHNE  TEXHUKOM  DKCIEPUMEHTa,
npueMaMu ~ U3MEpeHuss  (UBHUYECKUX
BEJIMYMH C  33JaHHOM  TOYHOCTBIO;
BJaJICHHE  HaBbIKaMH  paboThl  Ha
npulopax, aHalW3a U HWHTEpHIpeTaIiu
MOJTyYEHHBIX HKCIIEPUMEHTATbHBIX
pe3yJIbTaTOB.




Bnanenue HaBbIKAaMU MIPOBEICHUS 3a4TEHO 0a30BbIil YPOBEHb
XUMHUYECKOTO IKCIEPUMEHTa, 0€30MacHOM
paboThl B XUMHYECKOW JlabopaTopHy;
BJIaJICHUE METOAAMHU CHHTE3a
KOOPIUHAIIMOHHBIX COETMHEHMUIA;
BJIQJICHUE  TEXHUKOHW  DKCIEPUMEHTAa,
npueMamMu  U3MEpeHus  (PU3NUECKuX
BEJIMYMH C  33JaHHOW  TOYHOCTBIO;
BIaJCHHE  HaBbIKAMH  PabOTBl  Ha
npubopax, aHalIW3a MW HHTEPIPETAUH

MOJTyYeHHBIX AKCIIEPUMEHTAIIbHBIX
pE3yIbTATOB.

OtcyTcTBHE BJIAJICHUS HaBbIKAMH | HE 3a4TEHO YPOBEHb
XUMHUUYECKOTO IKCIIEPUMEHTa, 0€30MacHOM He chopMupoBaH
paboThl B XUMHYECKOH JabopaTopuu;

HEBJIAJICHUE METO/IaMH CUHTE3a

KOOPJIMHALMOHHBIX COEIMHEHMIA;

OTCYTCTBHUE BJIQ/ICHUS TEXHUKOU

HKCHEPUMEHTA, [PUEMAMU HU3MEPEHUS
bu3MUeCKUX  BEJIMYMH C  3aJIaHHOM
TOYHOCTBIO; OTCYTCTBHUE BIIAJCHUS
HaBBIKAMH PabOTHI HAa MPUOOpaX, aHATIN3a
u UHTEPIpETAINH MOJIYYeHHBIX
HKCHEPUMEHTAJIbHBIX PE3YJIbTATOB.

Kypcoesasa paboma
[Ipu w3ydeHUW ITUCHUIUIMHBI TPEAYCMAaTPUBACTCA BBITIOJHEHUE KYPCOBBIX
paboT 1o TeMaThKaM, YKa3aHHBIM B pazzene 2.3.3.

Kpurepuu oieHkn KypcoBoii padoThl

KypcoBast paborta, odopmieHHass HE B COOTBETCTBHHM C MPEAbIBISIEMbIMU
TpeOOBAHUIMU K CTPYKTYpe U 0POPMIICHUIO KYPCOBBIX PabOT, HE MPUHUMAETCS.

O1eHKa «OTJIUYHO» BBICTABIISICTCS TIPU YCIOBHUH, YTO:

paboTa BBITIOJHEHA CAMOCTOATEIFHO, HOCUT TBOPYECKUH XapaKTep, BO3MOKHO
coJiep KaHue DJIEMEHTOB HAy4YHOW HOBU3HBI;

coOpaH, 0000IIEH U TpOaHATU3UPOBAH JTOCTATOYHBIA OOBEM JUTEPATYPHBIX
HUCTOYHHUKOB,;

IpY HalMCaHWUU W 3alllUTE padOTHl CTYJACHTOM IPOJAEMOHCTPUPOBAH BBICOKHI
YPOBEHb pa3BUTHS TPO(ECCHOHATBHBIX KOMITCTCHIIMHA, TECOPETUYCCKHUE 3HAHHUS U
HAJIMYUE MPAKTUICCKUX HABBIKOB;

Ha 3allUTe OCBEIICHBI BCE BOIPOCHI HCCIICIOBAaHMS, OTBETHI CTYyJICHTAa Ha
BOIIPOCHI TPO(HEeCCHOHATBLHO TPAaMOTHBI, HCUEPITHIBAIOIIINC.

OueHka «X0poII0» CTaBUTCSI, €CITH:



TeMa palbOThl PACKPBITA, OJHAKO BHIBOABI M PEKOMEHJALMU HE BCerjaa
OpPUTHUHAJIBHBI U / UM HE UMEIOT MPAKTUYECKON 3HAUMMOCTH, €CTh HETOUHOCTH MPHU
OCBEILIEHUH OTACIbHBIX BOMPOCOB TEMBI,

coOpan, 0000IIeH U TPOAHATU3UPOBAH HEOOXOAUMBINH 00BEM JTUTEPATypHI, HO
HE TI0 BCEM AacleKTaM UCCIEeIyeMON TeMbl CJAeNaHbl BBIBOABI M OOOCHOBAHBI
PAKTHYECKUE PEKOMEHIAINH;

* IPU HAMKUCAHUU U 3aIIUTe paObOTHI CTYACHTOM MPOJEMOHCTPUPOBAH CPEIHUMN
YPOBEHb pa3BUTHUSL MPOQPECCUOHAIBHBIX KOMIETEHIMH, HAJIUYUE TEOPETUUYECKHUX
3HAHWM U TOCTATOYHBIX MTPAKTUYECKUX HABBIKOB;

B IIPOILIECCE 3aIUTHI paOOTHI OBLIIM HEIMOJIHBIE OTBETHI HA BOIIPOCHI.

OueHka «y/I0BJIETBOPUTEIbHO)» CTABUTCS, KOTJA!

TeMa paboThl pacKpbhiTa YaCTUYHO, HO B OCHOBHOM IMPaBUJIIBHO, TOMYIIEHO
MOBEPXHOCTHOE U3JI0KEHUE OT/IETBbHBIX BOIIPOCOB TEMBI;

paboTa HamucaHa Ha 0a3e OYE€Hb HEOOJBIIOIO KOJIMYECTBA UCTOYHUKOB, JIMOO
Ha 0asze yCTapeBIIMX MCTOYHHUKOB, BBIBOJBI M MPAKTUYECKHE PEKOMEHIAIMU HE
OTpaXkaJii B JIOCTATOYHOM CTENEHU COJAEPKAHUE paOOTHI;

Opy HANUCAaHMM W 3aluTe paboThl CTYJASHTOM TPOJEMOHCTPUPOBAH
yAOBJICTBOPUTEIBHBI  YPOBEHb PAa3BUTHS MPOPECCHOHATIBHBIX  KOMIIETEHITUH,
MOBEPXHOCTHBIN YPOBEHb TEOPETHUUECKUX 3HAHUI U MPAKTHUYECKUX HABBIKOB;

B TPOIECCE 3aIIMTHl CTYACHT HEAOCTATOYHO IMOJIHO W3JIOKHWI OCHOBHBIC
HOJIO’KEHUSI pPa0OThI, UCTIBITHIBAJ 3aTPYAHEHUSI [IPH OTBETaX Ha BOMPOCHI.

OuneHka «Hey10BJIeTBOPUTEIbHO)» CTaBUTCS, €CIIU:

coJiepkaHue pabOThl HE PACKPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCHCTEMHO
U TIOBEPXHOCTHO, HET aHaJlM3a MPaKTUYECKOro MaTepHala, OCHOBHBIE IMOJIOXKEHUS U
PEKOMEHIallui HE UMEIOT 00OCHOBAHMUS;

paboTa He OpUrMHAJIbHA, OCHOBaHA HAa OJIHOM WJIM HECKOJIbKMX UCTOYHUKOB;

Opy HANUCAaHWM U 3amuTe paboThl CTYAEHTOM MPOJEMOHCTPUPOBAH
HEYJIOBJIETBOPHUTEIHHBIA YPOBEHD PA3BUTHA MPO(PECCHOHATBHBIX KOMIETCHIIHIA;

Ha 3aIUTe CTYICHT IMOKa3aJl MOBEPXHOCTHBIC 3HAHUS MO HCCIEAyeMOM Teme,
OTCYTCTBUE TPEACTaBICHUM 00 aKTyallbHBIX MpoOjeMax Mo Teme padoThl, TIIOXO
OTBEYaJ Ha BOTPOCHI.

Komnerenuuu nposepsieMblie oieHOUYHbIM cpeacTBom: I1K-1, I1K-4

3a4yeTHO-IK3aMeHAIlMOHHbIE MATEPHUAJIbI
JJIS IPOMEKYTOYHOM aTTecTAlMU (IK3aMeH/3a4eT)

Bomnpocsl AJ1s1 TOATOTOBKYU K 3K3aMeHY
Komnerenuuu npoBepsiemblie oieHOUHbIM cpeacTBom: I1K-1, I1K-4

1. CymHocts mnoHsiTust «HampaBnenHsiit  cuHTe3». (OCHOBHBIE  MOHSATHS

KOOpHHHaHHOHHOﬁ XUMHUHN: KOMILUICKCBI, KOOPpAWMHAIIMOHHBIC COCIMHCHM.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

OcCHOBHBIE TOHATHA  KOOPAMHALMOHHOM XHMHH: JIOHOPHBIE  aTOMBI,
JEHTAaTHOCTh, aMOUJEHTATHOCTb, TOMHYHOCTh, KOOPJIWHAIIMOHHOE YHUCIIO.
KoopanHaoHHBIH TOTUAAP U €T0 OCHOBHBIE (POPMBI.

[TpaBwmino nukinoB Yyraesa. XenatHolid 3P QeKT.

Konnenims 3 peKTuBHOr0 aTOMHOTO HOMEPA.

Knaccudukanus nerorcoBckux kuciot. Teopus [Tupcona.

HeBoanble pacTBOpUTENN B KOOPANHALMOHHON XUMHUH. COIbBATOKOMIIJIEKCHI.
Knaccudukanuu pacTBoputenei.

IunpodunbHO-TUNOPUIBHBIN  OajaHC KOOPAWHUPOBAHHBIX JIMTAHIIOB U
PacTBOPUMOCTh KOOPJAMHALIMOHHBIX COEAUHEHUN.

PacTBOpUMOCTh KOMIUIEKCHBIX COCAUHEHUM MOHHOTO THIIA B 3aBUCHUMOCTH OT
XapakTepa BHEIIHECPEPHOTO HOHA.

PacTBOpUMOCTH KOMILIEKCHBIX COCIMHCHUHN B CMEIIAHHBIX PACTBOPUTEISX.
OOMeHHOe B3aUMOJEICTBUE JUTAHJIOB C COJIIMH METAJIJIOB B pacTBOPE.
OOMeH IUraHgoB.

Peakiuu nBoitHOro oomena. OOMeH METaJlIOB.

Temrutatablii cuHTe3. CHHTE3 HA MaTpPULE METAJLIA.

CuHTE3 NPpU HETOCPECTBEHHOM B3aUMOJICHCTBUY JIMTAHJIOB U METAJJIOB
["a3o0(a3HbIil CHHTE3 KOMILIEKCHBIN COeTMHEHUMN

Meronpl yBETWYEHHS PEAKUMOHHOW crocoOHocTH MeTaioB.  CuHTE3
KOMIUIEKCHBIX COCIMHEHUN TPHU HCIOJIb30BaHUU BBICOKOAKTUBHBIX METAJIJIOB
Puexke

MexaHOCHHTE3 KOMIUJIEKCHBIX COCIUHEHUMN JIAHTAHOUIOB: TPHUOOXUMUYECKUN
CUHTE3, CHHTE3 TOJ JEUCTBUEM MHUKPOBOJHOBOTO M3JIYUYCHHs, CHUHTE3 TOJ
JNEUCTBUEM yJIbTPa3ByKa.

[ToHsTHE 2JIEKTPOXUMHH, €€ OCHOBHBIC pa3/ieiibl, HAIIPABIICHUS U IPUMEHEHHE.
3akonsl Papanes. [Jaiite GopMyIMPOBKHU U 3aMUIIUTE B MATEMAaTUYECKOM
Buje. Yucio ®apanes.

OCHOBHBIE MMOHSTHS ANEKTPOXUMUU: FIEKTPOIIU3, FJECKTPOIUT, aHO I, KaTO/I,

WOH, DJIEKTPOJI, STEKTPUUECKUN TOK, MOTECHIINAI.



22,

23.

24,
25.

26.

217,

28.
29.

30.

31.

32,

33.

34,
35.

36.

37.

DIIEKTPOJIN3, MPOLECCH MPOUCXOAAIINE NpU HEM. BUIBI 351eKTpon3a:
AJIEKTPOJIU3 pacIuiaBa, JIEKTPOJIU3 pacTBopa (yKazaTb OCOOEHHOCTH).
[TpoBOAUMOCTH 37EKTPOAUTOB. 3aKOH OMa JJ1s1 3JEKTPOAUTOB. [110THOCTH
TOKA JIJIs1 COJIbBATOB.

[IepBruYHBIE U BTOPUYHBIE ITPOLECCHI MIPH JICKTPOIU3E.

Pa3BuTHe 351€KTPOXUMHUYECKOTO CUHTE3A. Y Ka3aTh OCHOBHBIE 3TAIIbI €r0
CTAHOBJICHUS.

CyIIHOCTB JEKTPOXUMHUUYECKOTO CUHTE3a IS TOJITyYEHUS KOMIUIEKCHBIX
COEIMHEHUMN.

[TocnenoBarenpHbIe CTaIUK 00pPA30BAHMS KOMIUIEKCHOTO COCIMHEHUS TIPU
BJIEKTPOXHUMHUYECKOM CHUHTE3E.

DHeprus akTUBALUU AIEKTPOXUMUYECKON. DAaKTOPHI BIUSIOINE HA HEE.
CKOpOCTh JIEKTPOXUMHUUECKOE Peakiu U (akTophl Biusmonue Ha He€. CBA3b
C DIEKTPOXUMHUYECKON SHEPTUEN aKTUBAIMH, TNIOTHOCTHIO TOKA U
IIOTEeHIMAJIOM. /luarpaMma 3aBUCUMOCTH IUIOTHOCTH TOKa OT NOTEHILMAJA IIPU
pPacTBOPEHUH METAILIA.

AHOJIHBIN ¥ KaTOJIHBIN AIEKTPOXUMUYECKUIN CUHTES.

[IpenmyniecTBa 1 HENOCTATKH JIEKTPOXUMHUYECKOTO CHHTE3A.

VYcnoBus npebsaBiasieMble K BRIOOPY pacTBOpUTENICH U POHOBBIX IJIEKTPOIUTOB
IIPU BJIEKTPOXUMUYECKOM CHHTE3E.

AnmnapatHoe opopMIieHHE MPOIECCOB EKTPOXUMUUECKOTO CUHTE3a
KOMIUJIEKCHBIX COEUHECHUMN.

Br160op onTUMaNbHBIX YCIOBUN AIEKTPOXUMUYECKOTO CUHTE3A.

Bribop pacTBOpUTENEN MJiA AJIEKTPOXMMHUYECKOrOo CHHTE3a. BoaHble u
HEBOJHBIE pACTBOPUTENH. VX TOArOTOBKA K CUHTE3Y.

Bnusgnaue pacTBoputeneil Ha KOMIUIEKCOOOpa3zoBaHuE. YUeT AUDIEKTPUUECKON
MPOHUITAEMOCTH, BS3KOCTH, paboueld TemmepaTypy, JaBJI€HHUE MapoB
pPacTBOPUTEIICH.

AHOJHBIH CHUHTE€3 C WCIOJIb30BAaHUEM JIMTaHJa B KadecTBe (POHOBOTO

anekTpoJsinta. [ IpenmyiiecTsa u HEJOCTATKHU.



38. AHopaHbIM cuHTE3 B cpeje Juradaa. [IpeumyiiecTBa u HeJJOCTATKH.

39. DIeKTpOXMMHYECKHUN CHUHTE3 C MCIIOJIb30BaHUEM OHUIIOISPHOTO aMajlbraMHOIO
anekTpoa. AnmapatHoe odopMileHHEe, TPEUMYIIEeCTBA U HEJOCTATKH.

40. IlaccuBanusi 2JIEKTPOJIOB, METOJIbI OOPHOBI C TaCCHUBAIUEH.

41. DNEeKTPOXMMUYECKHA CHHTE3 KOMIUIEKCHBIX COEJIMHEHHI C HCIIOJIb30BAHUEM
MePEMEHHOTO TOKa.

42. DJIEKTPOXUMHYECKUM CHUHTE3 KOMIUIEKCHBIX COCAMHEHUM C HCIOJb30BAaHHUEM
yIbTpa3ByKa

HpHMep 3aJavui K 3K3aMCeHAaIIlMOHHBIM oujeram

KoMmnereHuuu npoBepsieMble olleHOYHbIM cpeacTBom: I1K-1, I1K-4

1. 3a kakoe BpeMms 3aBepHIUThCs mporecc aekTponu3a CuSOs koHIeHTpaluei
2M, mipu cune toka 0,5A. Kakasi KOHIIEHTpalus KUCIOThl 00Opa3yeTcsi mocie
MOJTHOTO OCAXJICHUSI MEJIU, €CIIU MPUHATH 00BEM PACTBOPA PABHBIM S5 TUTpaM.

Kputepun oneHuBaHus pe3yibTATOB 00y4eHuUs!

Orenka Kputepuu orieHuBaHus 10 K3aMeHY
Bhicokuit OLIEHKY ~«OTIMYHO» 3aCIyKHBACT ~CTYJEHT, OCBOUBILMN 3HaHUA,
yPOBCHD «5» YMEHU, KOMIETCHUMH M TEOPETHUECKHH MaTepual 06e3 mpoOeIoB;
(oTmHuHO) BBITTOJIHUBIINNA BCE 3a/laHUs, MPEIyCMOTPEHHbIC yUYEOHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MIPaKTUYECKHE HaBBIKU
npoeccHOHaIbHOTO MPUMEHEHUSI OCBOEHHBIX 3HAaHUI CPOPMHUPOBAHBI.
Cpennnii OLIEHKY «XOpOILO» 3aCIy’KUBAET CTYAEHT, NMPAKTUYECKU IOJIHOCTBHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUA, YMEHMs, KOMIIETEHUMH U TEOPEeTUUYECKUI
(xopo10) MaTepual, y4deOHble 3aJJaHHsd HE OLIEHEHbl MAaKCHUMAaJbHBIM YHCIOM
0aJJI0B, B OCHOBHOM c(pOpMHUpPOBaJ NPAKTUUECKUE HABBIKH.
[Toporossrii OLICHKY «YyJIOBJIETBOPUTEIBHO» 3aCly’)KHBAET CTYAEHT, YacTUYHO C
YPOBEHB «3» npoGenaMyd  OCBOMBIIMN  3HAHUS, YMEHHUS, KOMIIETEHUUH U
(YnoBieTBOpUTEe | TEOpPETUUYECKMH Marepuan, MHOTHMe ydeOHble 3afaHus JuO0 He
JILHO) BBITIOJIHWJI, JIMOO OHM OIICHEHBl YHCIOM OauioB OJM3KUM K
MUHUMAIbHOMY, HEKOTOPBIEC MTPAKTUUECKHE HABBIKU HE CPOPMHUPOBAHBL.
MUHUMaNBHBI | OLEHKY «HEYIOBIETBOPUTEIHHOY» 3aCIyKHUBAET CTYACHT, HE OCBOMBILUI
YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIIETEHIIMH U TEOPETUYECKUIl Marepuall, yueOHbIe
(HeyIOBIETBOPHU | 3aJlaHUs HE BBIMOJIHUI, TPAKTUYECKHE HABBIKUA HE CPOPMHUPOBAHBI.
TEJILHO)

OneHouyHBIC CpeACTBAa JUI HMHBAJIMIAOB W JIMIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBbSl  BBIOMPAIOTCSI C  YY€TOM WX  HWHIUBUIYATbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— TpH HEOOXOIUMOCTH WHBAJIUAAM H JIMAM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  NPEJOCTABISICTCS  JIONOJHUTECIIEHOE  BpeMs  JUIA
MOJIFOTOBKH OTBETA HA DK3aMEHE;



— TpH TPOBEACHUU TMPOIEAYpPhl OLIEHWBAHUS PE3YJIbTaTOB OOyYCHUS
WHBAJIUJIOB U JIWI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS TIPETyCMAaTPUBACTCS
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOJAMMBIX KM B CBSI3H C HX
WHIUBUTYy AIbHBIMA OCOOEHHOCTSIMU;

— TIpY HEOOXOIMMOCTH IS O0YYAFOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3M0POBbs W WHBAJIWJOB TIPOLEAypa OICHUBAHUS PE3YIbTaTOB OOYUYEHHUS TIO
JTUCITUTIIMHE MOKET TTPOBOJIUTHCS B HECKOJIBKO JTAIlOB.

[Ipouienypa oIleHUBaHUS pE3yJIbTATOB OOyUYEHUS WHBAJIMIOB M JIHI[ C
OTPaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0POBBSl 0  JUCHHUIUIMHE  (MOJIYJIIO)
npeIycMaTpuBaeT MpeAoCTaBiIeHne HHPopMau B (opmax, aganTHPOBAHHBIX K
OTPAaHUYEHUSIM X 3JJOPOBBS U BOCIIPUATHS HHPOPMAIIHH:

Jis vIL ¢ HapyIICHUSIME 3PCHUS:

— B MeYaTHOU (hopMe yBEIIMUECHHBIM MIPU(TOM,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

JIJIst AT ¢ HApYTIICHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe IIEKTPOHHOTO JTOKYMEHTA.

Jtst U1 ¢ HApyIIEHUSIMA OTIOPHO-/IBUTATEILHOTO amapara:

— B reyatHou popme,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBI TIEpeYeHb MOXKET OBbITh KOHKPETH3UPOBaH B 3aBUCHUMOCTH OT
KOHTHUHTEHTa 00y4YaroIuxcs.

5. IlepeueHb y4eOHOU JuTepaTypbl, HHGPOPMALMOHHBIX PeECYpCcOB H
TEXHOJIOT U

5.1 YueOHas squteparypa

1. AxmetoB, H.C. O0mas u HeopraHudeckas XuMus [ DIEKTPOHHBIN pecypc] :
yueb. — DnekTtpoH. naH. — Cankrt-IlerepOypr : Jlans, 2014. — 752 ¢c. —
Pexum nocryna: https://e.lanbook.com/book/50684. — 3ar. ¢ skpana.

2. Axmeros, H.C. JIabopaTopHble 1 CEMHUHApCKUE 3aHATHS IO OOIIEH U
HEOPraHMYECKOM XUMUHM [ DNEKTPOHHBIN pecypce] : yued. mocooue / H.C.
AxmetoB, M.K. A3uzoBa, JI.U. banpiruna. — DnektpoH. 1an. — CaHKT-
[TerepOypr : Jlans, 2014. — 368 c. — Pexum nocrymna:
https://e.lanbook.com/book/50685. — 3ari. ¢ skpaHa.

5.2. Ilepuoanyeckasi JuTeparypa
1. Dnekrpoxummus

2. JXypHan HeOpraHUYECKON XUMHUH
3. KoopauHannoHHas Xumus



5.3. UHTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe MpodeccHoOHATIbHbIE
0a3bl JaHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Inexkmponno-oudauomeunvie cucmemut (3bC):
1. 3BC «FOPAUT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH»
http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. DBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azvl 0aHHbLIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnansr nznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas oudauoreka (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBBIC APXUBBI BCAYIIHUX 3allaIHbIX HaY4YHBIX KYpPHaJIOB Ha
POCCI/IHCKOI/I mwiardopme HayuHbIx xypHaioB HOMKOH http://archive.neicon.ru

6. HammonanpHas s1eKTpoHHAsE OUOIHOTEKa (IOCTYI K DJIEKTPOHHOM OHOIMOTEKe
nuccepranuii Poccuiickoii rocyaapcteennoit oudauorexu (PI'B) https://rusneb.ru/

7. Ilpesunmentckas 6udmuoreka uM. b.H. Ensrunaa https://www.prlib.ru/

8. basza mamapix CSD KeMOpwmKkcKoro meHTpa KpHCTALIOrpadUyYecKUX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlektopuym TB" http://www.lektorium.tv/

17.  YHuBepcuTeTckas uHpopmannonnas cuctema POCCHS http://uisrussia.msu.ru

a s~ w D e

Hnd)opmauuormbte CnpaeodHble cucmemosl

1. KoncyabranT Ilroc - cripaBoyHast mpaBoBasi cucTeMa (JIOCTYT MO JOKaIbHOU
CETHU C KOMIBIOTEPOB OMOINOTEKN)

Pecypcol c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;
2. AMepuKaHCKas maTeHTHas 0asa JaHHbBIX http://www.uspto.gov/patft/
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3. MUHHCTEpPCTBO HayKu M BbIclIero oOpa3zoBaHusi Poccuiickoit ®enepanun
https://www.minobrnauki.gov.ru/;

4. denepanbHbIi TopTaN "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Uudopmammonnas cucrema "EamHoe OKHO foctynma K 00pa3oBaTEIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommeknms TMQPOBBEIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoext ['ocymapCTBEHHOr0 MHCTUTyTa pycckoro sizbika umeHu A.C. Ilymikuna
"O6pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CnpaBouHo-MH(pOpMaMOHHBEIH opTan "Pycckwuii s3b1k" http://gramota.ru/;

9. Cuyx0a TeMaTHYECKUX TOJKOBBIX clloBapei http://www.glossary.ru/;

10. CnoBapw u sHIMKIONeANH http://dic.academic.ru/;

11. OGpa3oBartenbHbII TopTan "Yueba" http://www.ucheba.com/;

12. 3akononpoekT "O06 obpazoBanuu B Poccuiickoit denepannn'. Bornpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Cob6cmeennbvie Inekmponnsle 00pazosamenbHovle U UHGOPMAYUOHHDBLE PECYPCbl
Kyol'Y

1. DNEeKTPOHHBIN KaTajuor Hayunon OonbIMoTeKN Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
2.  DIEKTpOHHAas oubmuoTexa TPYAOB YYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayIbpHOTO auHaMudeckoro ooydenwus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKUX KOMIUIEKCOB, MYyOIUKalUi U
xkoH(pepenmii http://infoneeds.kubsu.ru/

5. bubnnoreka  WHGOPMAIIMOHHBIX  peCcypcoB  Kadeapbl  HWHOOPMAITMOHHBIX
oOpasoBaTenbHbIX TexHosorui http://mschool.kubsu.ru;

6. DneKkTpoHHBIN apxuB nokymeHToB Kyol'V _http://docspace.kubsu.ru/

7. DIEKTpOHHbIE 00pa3oBaTelibHbIE pecypchl Kadeapsl HH(HOPMAIIMOHHBIX CHUCTEM U

TexHojorud B oOpazoBanun KyOI'Y u HayyHO-METOAUYECKOrOo >KypHala
"[IKOJIBHBIE I'OJbI" http://icdau.kubsu.ru/

6. MeToanueckue YKa3zaHusi AJs1 00y4awIMXCSd IO OCBOEHHIO
AUCHUILIUHBI (MOIYJIs1)

YcenemHoe u3yyeHne TUCHUILIAHBI «HarpaBieHHbId CUHTE3 HEOPTAHUYECKUX
¥ KOOPJAWHAIIMOHHBIX COSAMHEHUI» TPEOYEeT OT CTYACHTOB PETYISPHOTO MOCEIICHUS
JICKIIMA, a Tak)Ke aKTUBHOW pabOThl HA MPAKTHUYECKUX 3aHATHSX, BBIMOJHEHUS U
3alUThl  J1a0OpaTOPHBIX PadOT, O3HAKOMJICHHS C OCHOBHOW W JIOTIOJHUTEIHHOM
PEKOMEH1yEMOU JIUTEPATYPOM.

IIpy DOATrOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYAEHTAM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucH NPEAbIAYIIeH JEKIMH W BOCCTAHOBUTH B TaMSITH
paHee U3y4eHHbIM MaTepual;
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2) Oernmo mpocMOTPETh MaTepHall MPENCTOSIICH JICKIUH, C HENbI0 JIyYIIero
YCBOEHUSI HOBOI'O MaTepHaa,;

3) caMoCTOATENBHO MpopadoTaTh OTHACIbHBIC (PparMEeHTHl TEMbl HPOILION
JEKLUH, €CIIU 3TO HEOOXOAUMO.

[Ipy KOHCHEKTHPOBAaHWMU JIEKUMOHHOTO MaTepuaja CTYJEHTaM HY>KHO
CTPEMHTBCSI KpaTKO, CXEMaTW4YHO, MOCIEIOBAaTEIbHO W JIOTMYHO (PUKCUPOBATH
OCHOBHBIC TIOJIOKEHHUS, BBIBOJBI, 0000IIEHUS U (QOPMYITUPOBKH, HE TIBITASICh
3aIricaTh BECh MPEIOIaBAEMbIIl MaTepUall CIOBO B CJIOBO.

[Tpy MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHYETCS:

1) BHUMATENBHO M3YYUTh MaTepUall MPEACTOSANICH PadOThl U COCTABUTH IUIAH
€€ BBIIIOJIHEHUS;

2) ynenuTh TOBBIIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSIM
npejacTosmell pabdoThl (MCHOJIB3YEMBIM pPEAKTHBAM M OOOPYAOBAHHIO, a TaKXKe
TEXHUKE PadOThI C HUMH);

Beimonaate  1abopaTopHyro  paboTy  HEOOXOAMMO  aKKypaTHO U
IIOCJIEI0BATEIBHO, OTPaXkKasi BCE €€ OCHOBHBIE JTalbl B JJa0OpaTOPHOM KypHaiue. Jlis
YCIICITHON 3aluThl Ja00OpaTopHOMl paboThl HEOOXOAMMO THIATEIBHO W3YYHUTh
JIEKIIMOHHBIN U, €CJIH 3TO HEOOXOIUMO, JOMOJHUTENbHBIA TEOPETHUECKUI MaTepra
10 TeMe padOThl, & TAKXKE MPABUIIBHO 3aMOJHUTH Ja0OPATOPHBIN )KypHal, ClIeJaB BCe
HEO0OXOAMMBbIE pacueThl U ChOPMYIUPOBAB BHIBOJIBI IO MPOIETAHHOMN padoTe.

IIpy DOArOTOBKE K YCTHOMY ONPOCY PEKOMEH/IyETCSI:

1) 03HAaKOMUTBCS C TEMOW U IIJJAHOM 3aHATUS, UYTOOBI BBIACHUTH KpYT
BOIPOCOB, KOTOpBIE Oy IyT 00CYK/1aThCsl HAa 3aHATHH;

2) nopaboTaTh C KOHCIIEKTOM JIEKIIUH 110 TEME 3aHATHS, a TAK)KE 0O3HAKOMUTHCS
C peKOMeHAyeMoil mnuTeparypoil u (Ipu HEOOXOIWMOCTH) JOIOJHUTEIbHBIMU
UCTOYHUKaMU MHGOpMAIMH B BUIE IEPUOANUECKUX U3JaHui 1 THTepHeT-pecypcoB.

CamocrosiTenbHas paboTa HapsiAy C ayJUTOPHOM MPEICTaBIsE€T OJHY W3
BakHeWmux @opMm yueOHoro mnpouecca. CamocTosiTelnbHass pabdota — 3TO
IIaHupyeMas padoTa CTYJIEHTOB, BBINOJHIEMAs MO 33JaHUI0 U IPU METOAUYECKOM
PYKOBOJICTBE IIpemnojiaBaresii, HO ©0€3 €ero HEeNoCPEeACTBEHHOTO  y4acTHs.
CamocrosiTenbHass ~ paboTa  NIpelHa3HaAueHa HE  TOJbKO IS OBJIAJICHUS
MPEICTABICHHON TUCUUIIMHON, HO U I (POPMUPOBAHUS HABBIKOB PabOTHI BOOOIIE,
B YueOHOU, HAy4YHOH, MPOPECCUOHAIBHON N1€ATEIbHOCTH, CIIOCOOHOCTH MPUHUMATH
Ha ce0si OTBETCTBEHHOCTb, CaMOCTOSITEIbHO pellaThb BO3HUKAIOIIME MPOOJIEMBI,
HaXOJUTh ITPaBUJIbHBIE PELICHUS U T.1I.

B ocCBOEHMM IUCHMIUIMHBI MHBAIUMAAMM U JIMHAMH C OIPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/10pOBbsl OOJIbIIOE 3HAUEHHWE HMMEET HMHIMWBUIyalibHas yuyeOHas
paboTa (KOHCYJbTAIlH ) — IONOJHUTENIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuaia.

NuanBuayanbHble KOHCYJIBTAUU MO0 IPEAMETY SIBISIIOTCS BaKHBIM (PaKTOPOM,
CIIOCOOCTBYIOUTUM WHIUBUy AJTA3aI[UU o0y4eHus U YCTaHOBJICHUIO
BOCITUTATEIBHOTO KOHTaKTa MEXIY MpernojaBaTeiaeM M OOyHaroMIMMCS WHBAIUIOM
WJIM JIMLIOM C OTPAHHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBBSI.




7. MaTepHaJIbHO-TeXHHYECKOe o0ecneyeHue 1Mo JUCHUIINHE (MOAYJII0)

Haumenosanue
CIIEIMAIbHBIX TOMEICHUN

OcHAaIIEHHOCTE
cHerraIbHbIX ITOMEICHUI

[lepeueHp JULIEH3UOHHOTO
MPOTrpaMMHOTO 00€eCTIeUeHUs

VYuebuble aynutopuu aus | MeGenb: yueOHas meGernb Microsoft Windows;
POBEICHUS 3aHATUN | TeXHUUYECKHe cpeacrsa | Microsoft Office
JIEKIIHOHHOIO THIIA o0y4eHus:

9KpPaH, MPOEKTOP, KOMITLIOTEP
Yuebupie ayauropun s | Mebenb: yueOHas MeOeinb Microsoft Windows;
POBEICHUS 3aHITUN | TeXHUYECKHe cpeacrsa | Microsoft Office
CEMUHAPCKOI0 TUIA, | O0yUYeHUs:
IPYIIIOBBIX U | 9KpaH, MPOEKTOP, KOMITBIOTEP
WHIUBHTY aJIbHBIX
KOHCYJIbTallUH, TEKYILETO

KOHTpPOJIA U IPOMEKYTOYHON

aTTeCTalun
VueOHble ayauTopuH Ui | YueOHas naboparopus, | Microsoft Windows;
NPOBEJCHUS  JIAOOPATOPHBIX | YKOMILICKTOBAHHASN Microsoft Office
pabort. Jlaboparopus 430C. CHEIUATM3UPOBAHHON

MeOEeJIbIo, BBITSKHOM

CHUCTEMOU BCHTHJISALUU,

MEJIOBBIMU JIOCKaMH,

CpeAcTBaMu OYKapHOM

0e30MacHOCTH ¥ OKa3aHUus
MEIUIIMHCKON
J1a00paTOPHBIM

MepBOM
MTOMOIIIH,
000pyI0BaHUEM:
TEXHOXUMHYECKUE,

BECHI
ANIEKTPUYECKHUE TUTATKH,
Ha0Opbl XUMUYECKOH MTOCYIBI
U pPEaKTUBOB, MAarHUTHBIE
MEIIAJIKKH C  IOJOTPEBOM
MM-135H «Tarnep», pH-
«Qxcnept-001-3.04»,
B-1100

1abopaTopHbI

METp
CHEKTPOPOTOMETP
OKOBBLBIO,
HUCTOYHHMK MATaHUS
I[TPO®KMUII B5-71/1M, Bech
amaymtrueckue  Adventurer

Pro AV114C

Y4eOHble ayAUTOPUH IS
KYPCOBOTO MPOCKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor)

Mebens: yuebHast MeOenb
TexHuueckue cpeacTna
0o0y4deHus:

9KpPaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office




Jns  caMocrosITenbHOM  paOoThl  OOydaromMxcsi  HMPEeJyCMOTPEHbl  MOMELICHUS,
YKOMITJIEKTOBAaHHBIE CIICIMATU3UPOBAHHON MeOEeNblo, OCHALICHHbIE KOMIBIOTEPHON TEXHHKOU C
BO3MOXHOCTBIO IMOAKIIOUEHUS K ceTH «VIHTepHeT» M obecrnedeHueM JO0CTyNna B 3JIEKTPOHHYIO
UH()OPMALIMOHHO-00Pa30BaTENILHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nomemiennii | OCHaIEHHOCTh OMEIIEHUM IlepedeHsp IMLIEH3UOHHOTO
JUTSL CAMOCTOSITEIIbHOM JUTSL CAMOCTOSITEIbHOM IPOrpaMMHOT0 0OecTeueHust
paboThl 00YJArOIITUXCSI paboThl 00yJArOIITUXCS

[Tomerenue s | MeGenb: yueOHas meOeb Microsoft Windows;
camocTosiTenbHOW ~ pabotsl | Komruiekr Microsoft Office
oOyuaromuxcst  (UUTaJIbHBIN | CIENUAIN3UPOBAHHON
3an HayuHoii OMOIMOTEKH) MeOenu: KOMITBIOTEPHBIC

CTOJTBI

O06opynoBaHue:

KOMIIBIOTEpPHAsl TEXHHKa C

MOJIKJIFOUEHUEM K

nH(pOpMaIIMOHHO-

KOMMYHHKAIITMOHHON  CeTH
«MHTEpHET» M AOCTYyNOM B
AIIEKTPOHHYIO
MH(}OpPMaLIOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3zoBaTebHOU
OpraHu3aiiu, BeO-Kamepshl,
KOMMYHHUKAIIHOHHOE
obopyioBaHue,
oOecrneynBaromiee JOCTyln K
CeTH HWHTEpHET (MPOBOJHOE
COeIMHEHUE U OECIpoBOIHOE
COEIMHEHUE IO TEXHOJOTHH
Wi-Fi)

ITomerienue s | MeGenb: yueOHas MmeOenb Microsoft Windows;
camocTosTenbHOl  paboTsl | KoMmekT Microsoft Office

obyuaroruxcs (aya. 431C) CIeIUaTU3UPOBAHHOMN
Mebenu: KOMITBIOTEPHBIE
CTOJIBI

OOGopynoBanue:
KOMIIbIOTEpHAsE TEXHHKa C
MOJKIIIOYEHUEM K
UH(POPMAIMOHHO-
KOMMYHHUKAI[MOHHOW  CETH
«HTEpHET» M AOCTYyNOM B
AIIEKTPOHHYIO
MH(OPMaLOHHO-
00pa3oBaTeNbHyI0 cpeny
o0Opa3oBaTenbHOI




OpraHm3aiyy, BeO-KaMepsl,
KOMMYHHKAITHOHHOE
obopyioBaHue,
oOecrneuynBaromiee JOCTyI K
CeTH WHTEpHET (IPOBOJHOE
COeJIMHEeHNE M OeCIpOBOHOE

COCANMHCHHUEC II0 TCXHOJIOTUU
Wi-Fi)




