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1. Iean u 3272494 TUCUMILJIUHBI

1.1 Hear aucuuniuubl - GopMUPOBAHHE KOMIIETCHIIMH B 00JIACTH CHUCTEMBI 3HaHUN 00
OCHOBHBIX IIpo0JieMax COBPEMEHHOM XMMUHU, METOAAX U CIOCO0aX MX PEUICHUS COBPEMEHHBIM
Hay4YHBIM COOOILECTBOM, TEOPETUYECKUX OCHOBAX TPAJAMLIMOHHBIX M HOBBIX PA3/€IOB XUMHHU
IIpU pelIeHnH MpodeccuoHaIbHbIX 3a1a4.

1.2 Buasl 1 3a1a4M npogecCHOHATBHOM AeITeIbHOCTH 110 IMCLHMILIMHE:
HayuHno-uccnenoBarenbckas A€4T€IbHOCTh B 00J1aCTH XMMHUYECKON TEXHOJIOTUH.
3agauu:
-cOOp U aHAIN3 JIMTEPATYPHBIX JIAHHBIX IO 33JAHHON TEMATHUKE;
- IJITAaHUPOBaHUE PabOTHI U CAMOCTOSTENIbHBIN BBIOOp METO1a pELICHUS 3a/1a4H;
- aHaJIu3 TOJyYEHHBIX pE3yJNbTaTOB U TNOJArOTOBKAa pEKOMEHJAMH IO MPOJOJIKEHHUIO
HCCIIEA0BAHNS;
- IOJrOTOBKA OTYETA U BO3MOKHBIX ITyOIHKaIIHii;
[IpenogaBaTenbekas 1eATENbHOCTh IO 00pa30BaTENbHBIM IPOrpaMMaM BbICIIET0 00pa30BaHuUS.
3agauu:
- IOJTrOTOBKA Y4€OHBIX MaTepUaIOB U MIPOBEJICHUE TEOPETUUECKUX U Ja0OPATOPHBIX 3aHATUN B
00pa30BaTeJIbHBIX OpraHU3aLMAX BBICIIEr0 00pa30BaHUs;
- IpUMEHEHHE M pa3pabdoTKa HOBBIX OOpPAa30BATEIbHBIX TEXHOJIOTMM, BKIOYas CUCTEMbI
KOMITBIOTEPHOTO U JUCTAHIIMOHHOTO OOyUYEHUSI.
1.3 B pe3yabTare 0CBOEHUS JMCHUILJIMHBI Y 00y4al0IIHUXCH J0JKHbI ObITH cGOPMHUPOBAHBI
cJeAyoue KOMIIeTCHIMU:

Kon n HammMeHoBaHMe I[InanupyemMble pe3yJibTaThl 00yUeHHs N0 JUCHUILIHHE,
komnerenuun Prroc BO Heo0XoauMBbIe I (POPMHUPOBAHUS KOMIIETEHIUH

IK-2 CriocoOHOCTh | 3HaeT U MOHUMAET:

HUCITIOJIL30BATH U pa3BUBATH | - OCHOBHBLIC 3aKOHBI, IIpaBWJa W IIOJIOKCHHUA XHWMHUH,
TCOPETUICCKUC OCHOBBI HCO6XO)II/IMBIC JJIA HUCITIOJIB30BaHUA nux B Hay4YHO-
TPAaAUIIUOHHBIX u HOBBIX HCCHCHOB&TGHBCKOﬁ u nenaroruqecxoﬁ OCATCIIBHOCTHU KO)I
pasaenoB XUMHUH npu | 31(TTK-2)

pemieHnd NpodeccCHOHANbHBIX | YMeeT (CIoco0eH MPoaeMOHCTPHPOBATD):

3aja4 - aHAIM3UpPOBaTh W CTaBUTh 3a/adyy HCCIEIOBaHMUS,
BBI6I/IpaTB OINITUMAJIBHBIC NIYTH W MCTOJbl PCIICHHUA Ha
OCHOBC KaK TPaJUIIMOHHBIX, TaK 1 HOBBIX pa3aciioB XUMHUU
Kon Y1(IIK-2)

Baapeer:
- COBpCMeHHBIMI/I TCOpCTI/ILIeCKI/IMI/I nu
BKCHCpI/IMCHTaHBHBIMI/I METOJaMHn HCCIICAOBAHUS KO)I
B1(IIK- 2)

OIIK-3 Cr1ocoOHOCTD u | 3HAeT M MOHUMAET:

TOTOBHOCTH K aHam/By, - OCHOBHBEIC IIOHATUA, TGOpI/II/I COBpCMCHHOI;’I HaYKI/I

00001IeHNI0O W TyONMMYHOMY | « XUMHUS»; COBPEMEHHBIE METOJIbI MCCIEAOBaHUs B 00JIacTH
npeacrasieHuto pe3yapratoB | xumun Kog 31(OIIK-3)

BBITTOJTHCHHBIX Hay4HBIX | YMmeeT (Cl1ocOOeH NPOAEMOHCTPHPOBATH):

UCCIIEIOBaHUI - OLIEHHWBAaTh COBPEMEHHbIE Hay4HbIE OTKPHITHA U
TEXHUYECKUE  JOCTHXKEHHS C HAayyHOM TOUKU 3pEHHUS;
NOKJIaJpIBaTh IMOJIydeHHblEe Hay4Hble pe3ynbrarel Ko
Y1(OIIK-3)

Baaneer:

- TOTOBHOCTHIO AHAJIMU3UPOBATH IOJTYYECHHBIE PE3YJbTaThl,
JenaTh  HeoOXoIuMble  BBIBOJBI M (OPMYJIMPOBATH
npegnoxenus Koax B1(OIIK- 3)

OIIK-5 CrocoOHOCTD U | 3HaeT ¥ MOHNMAET:
TOTOBHOCTH K HCIIOJIB30BAHUIO | - CpC)ICTBa U MCTOIbI HpOBe,Z[GHI/ISI I/ICCJ'IGI[OBaHI/Iﬁ %1




nabopaTtopHoit U | KOHTPOJISL 3JEKTPOXMMHUYECKUX IPOLIECCOB B PAacTBOpax U
MHCTpyMeHTalbHOM 0a3bl Juig | pacmuaBax Kog 31(OIIK-5)

[OJIy4YCHHUS HAYYHBIX TaHHBIX | YMeeT (cl10CO0eH MPOIeMOHCTPUPOBATH):

- IPUMCHATHL OCHOBHBIC COBPCMCHHBLIC MaTCpUalbl,
AJIEKTPOHHOE O0OpYyIOBaHUE MpPU MPOBEACHUM  HAYUHBIX
uccienoanuii Kog Y1 (OIIK-5)

Baaneer:

- METOJIaMU KOMIIbIOTEPHOTO MOJIEIHPOBAHUS IPOILIECCOB
BJIGKTpOXI/IMI/ILICCKOI\/’I TEXHOJIOTHKM W KOPPO3HMHU MCTAJJIOB
Koa B1 (OIIK-5)

1.4 CoraacoBanue MeXIUCUMIVIMHAPHBIX CBfI3ed JUCHUIUIMH, HPAKTHK, HAY4HBIX

UCCIIEI0OBaHUM, 00€CIIeYMBAIOLIUX OCBOCHUE KOMIIETEHIIUM.

JucuumiuHa «AKTyalabHbI€ 331a4d COBPEMEHHON XMMUW» JIOTUYECKU CBSI3aHA C TAKUMHU
TUCLMIUIMHAMY, PAKTUKAMU, HAYYHBIMU HUCCIIEIOBAaHUSAMU, KaK:

[IK-2 - ®u3ukoxumus HaHOMaTEPUaJIOB

OIIK-3 — HayuHo-uccnenoBarenbckas nesTenbHocTh, [loaroroska HKP (auccepranyn)
Ha COMCKAHME YYEHOU CTENEeHU KaHuaaTa HayK

OIIK-5 - TexHonoTHS IEKTPOXUMHYECKUX MPOIECCOB W 3aIIUTa OT KOPPO3HUH, 3aluTa
METaJJIOB OT CEPOBOIOPOJHON KOPPO3UH, DIEKTPOJUTUUECKUI BOJOPOI B METaIIaX

2. Mecto aucuuiuinHel B cTpykrype OIl acnupaHTypbI:
JucuunnmHa «AKTyalbHbIE 3aa4l COBPEMEHHOW XMMHH » OTHOCUTCS K BapUaTUBHOU

gacTu ydaeOHoro ttana OIl no nampasneruto moaroroBku 18.06.01 — XuMuueckasi TEXHOJIOTHSI,
HaIpaBJIEHHOCTb (Mpo¢uiib) — TeXHONOTHsl 3JIEKTPOXUMUYECKUX IPOIECCOB M 3alluTa OT
KOPPO3HH.

JlucuuiinHa « AKTyaJIbHBIE 337]a9d COBPEMEHHOM XHMHUI» U3ydaeTcs B 3 ceMecTpe.

3. O0bém M coaepxkaHre TUCUMIIIIMHBI
3.1 O0beM JUCUMILTHHBI

Ounas popma o0yueHus: 2 3.e.
3aounast popma oOydeHwus: 2 3.€.

Ounas ¢dopma | 3aounas popma
. 00y4eHus o0y4eHUs

Bun yuebnoit paboTsl (Boero (;’Zero

4acoB) 4acoB)
O01mas TpyA0éMKOCTb JUCHMIIJIMHBI 72 72
Konmaxmmnas paboma (no yuebnoim 3auamusm) 22 4
Jlexmm (JI) 10 4
[TpaxTnueckue (cemunapckue) sanstus (I113) 12 -
Jlaboparopusie 3anstus (JI3) - -
Camocmosmenvras paboma (CP) 50 68

3auem

3.2 ConepxxaHue Kypca:




Ne Ha3Banue Bun yuebnoit pabotsl, yac. @OpMBI TEKYILIETO
T paszzerna/TeMsl (ouHasi/3a04Hast) KOHTPOJIS
M bl 113 J13 CP
L. Tema 1. CHHTG? " 2/1 2/... ol 10/12 CoOecenoBanue,
HCCACAOBaHUE CBOMCTB
JTCKYCCHS
BEILIECTB C HOBBIMHU
HEOOBIYHBIMHU
CBOMCTBaMH.
2. Tema 2. Xuaun mHag- 2/1 2/... o] 10/14 CobecenoBanue,
MOJICKYJISIPHBIX
. JTCKYCCHS
COCIMHCHUI
3. |Tema 3. Xumut w 2/1 2/... vl 10/14 CobecenoBanue,
JHEpPreTHKa
JICKYCCHS
4. | Tema 4. Xuvma 2/... 2/... ol 10/14 CobecenoBanue,
YKU3HEHHBIX TIPOIECCOB.
JICKYCCHS
3. | Tema 5. Xumua u OKpy- 2/1 4/ ... 10/14 CobecenoBanue,
JKarorasi cpeja.
JICKYCCHS

Tema 1. CuHTe3 U HCC/IeJ0OBAHNE CBOMCTB BellleCTB C HOBBIMHM HEOObIYHBIMH
CBOliCTBaAMH

Jlekumusa. OcHOBHbIE 3aJjaud COBPEMEHHOM XuMmuu. Baxueiiiue npobieMbl HayKd O
Matepuanax. Kiaccudukanus ¢(yHKIMOHAJIBHBIX HEOpraHnyeckux wmartepuanon. dusuko-
XUMHUYECKHE MPUHIIUITBI KOHCTPYHPOBAHUS HOBBIX MaTE€PHUAJIOB.
CrpykrypHas uepapxusi marepuanoB. OcCOOEHHOCTH CO3JaHMs MAaTEPHAJIOB HA OCHOBE
JMCCUNIATUBHBIX CTPYKTYp. [ €TepocTpyKTyphl B COBpEMEHHOM MaTepuanoBefeHuu. JlazepHsie u
AJIEKTPOHHO-MOHHO-IJIA3MEHHbIE TEXHOJOrMU. MemOpaHHbIE TeXHOJOrMu. Matepuansl A
MUKPO- U HAHOZJIEKTPOHHUKHU.
TBepnodasHble 3EeKTPOIUTHI U JIEKTPOJHbIe MaTepuaibl. HoBble OITOBONIOKOHHBIE
cTekyia. Marepuajibl Ha OCHOBE HUTpUJa KpeMHus. Matepuaiabl CO CBEPXBBICOKUMHU
TeMIlepaTypaMH IJIaBJICHHsI Ha OCHOBE KapOUI0B.
XuMUs HaHOMATEepUAJIOB U HAHOCUCTEM. MeTo bl cuHTe3a. MeTo bl ucciieJoBaHusl.
CpoiicTBa U IPUMEHEHUE.
TBepnodaszubie MaTepuanbl (IIEPOBCKUTONONOOHBIE KEpaMUKH C 3PEHEKTOM KOJIOCCaTbHOIO
marHetoconpotusiieHus (KCM) u BeicokoTemnepatypubie cBepxnpoBoguuku (BTCII)).
CoBpeMEeHHOE COCTOSTHUE XUMUU CBEPXIPOBOJHUKOBBIX MAaTEPHUAJIOB.
Hosbele onTtuueckme marepuansl.MarHuTHele Mmarepuansl. [Ipupona MarHermsma. MarHutHas
BOCIIPUMMYHUBOCTb U BUJBI MarHeTu3ma. MarueroconpotuiieHue. CBsi3b MarHUTHBIX CBOWCTB
CO CTPYKTYpO# BEIIECTBA.

IIpakTHYeckoe 3aHATHE.

Bormpocs! 1 06cyxaenus:

1. CTpoeHue HaHOYACTHULL Pa3IMYHON MPUPOABI :(pa30Bble, MULIETUIIPHBIE, BE3UKYIIBI.

2. MeToabl aHanu3a coCTaBa U CTPYKTYPbI HAHOYACTHUIL

3. Merop! aHanM3a NOBEPXHOCTU U HAHOYACTHIL.

4. OcoOeHHOCTH aHaM3a BRICOKOIUCIIEPCHBIX CUCTEM, JIOKAITHHOCTh. DU3UKO-XUMHUUECKAs
IMarHocTHKa HaHodacTul. [IpuHIMIBI MOPQOJOrHYecKOr XapakTepus3alli HaHOYACTHI]
METOJJaMU IEKTPOHHOM, aBTOMOHHOW, TYHHEJIBHON U aTOMHO-CHJIOBOM MUKPOCKOIIUH.

3agaHus 1J151 CAaMOCTOATEIbLHOM padoThI:

1. HanoyacTuiibl Kak HHIPEIUEHTH! (YHKIIMOHAIbHBIX MaTEPUAJIOB;

2. HAHOKOMITO3UThI ¥ HAHOOJIOYHBIE KOHCTPYKIIMOHHBIE MaTepUabl.

Tema 2. XuMust HaAMOJIEKYJISIPHbIX COCAUHEHHU I
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Jlekums. CTpykTypHas opraHu3alysi BELIECTBA. 3aKOHOMEPHOCTH XMMHMH HaJIMOJIEKYISIPHBIX
coenuHeHuil. OctoBHas Monenb. Kinaccupukanus ctpykryp. CTexruoMeTpust HaIMOJIEKYISIPHBIX
COCIMHEHUM.
Peakuuu HaaMONEKYISPHBIX BEIIECTB: OCTOBHBbIE PEAKLUUHU, XEMOCOPOIMS, MOBEPXHOCTHBIE
peakiuu. KoHCTpYKIIMOHHBIE TOBEPXHOCTHBIE peaklnu. Karanuruueckue peakuuu.
[Iponeccer monekysipHO#t camocOopku. CamocOopKa MOJIEKYIISIPHBIX KpUcTaioB. CoeTMHEHUS
BKJIIOUEHUSI B  MOpax M  KaHajlax OCTOBAa. 3aKOHOMEPHOCTH  KOHCTPYMPOBAHHUS
MOJIMMOJIEKYJISIPHBIX aHCaMOJIe.
XHWMHUYECKUH CUHTE3 TBEPBIX BemecTs. [lonmumMepusanus u noaukonaeHcanus. Mex-
(da3Has koHJeHcanus. Peakuuu TBepAOTENbHON KOHIEHCAIIMH. DT TAKCHAIbHOE OCaX/ICHUE.
JlecTpyKIIMOHHO-3MIUTakcuaiabHoe mpeBpamienne (ADII) u ero mnpoaykTel — JIOUTHL
3axkoHoMmepHoctu JIDIl monmkpemHueBbIX Kuca0T. CHUHTE3 JAMUTOB W3 TBEPHAbIX KHUCIOT U
ocHoBaHUM. CrOXHBIE MHOTOCHONHHBIE JPOUTHL. CTpoeHue AdNUTOB. JlecTpyKUHOHHO-
SMUTAKCUAIBHOE
MIPEBPALEHUE B IPUPOJIE U TEXHUKE.
HuccunatuBHOe cTpyKTypupoBanue. Cuare3 amopdroro kapbuaa kpeMuus. JluccumnaruBHoe
CTPYKTYPUPOBAHNE METAJUIMYECKUX CIIJIABOB.

IIpakTHYeckoe 3aHATHE.

1. CuHTe3 HaAMOJIEKYISPHBIX XUMUUYECKUX UHAUBUIOB.

2. Opranusanus npoiecca XMMHIECKON COOPKHU.

3. Xumuueckas cOopka U UAeHTU(UKALNUS MHOTOCIONHBIX HAHOCTPYKTYP.

3agaHus 1715 CaMOCTOAITEIbLHOMH PadoThI

1. CuHTE3 TOHKOCIIOMHBIX CTPYKTYpP METO/I0M HOHHOT'O HacllauBaHUSL..

2. AromHas nocioiHas snuTtakcus. @oTosnurakcuss. MoJIeKyasspHO-IIydeBast SITUTAKCUS.

3. CuHTe3 TOHKOCIOMHBIX OKCUIHBIX IJIEHOK Ha KPEMHUEBOM U repMaHUEBOM MOUI0KKaX.

4. Xumunyeckasi cOOpKa XalabKOT€HUIHBIX TOHKOIUIEHOYHBIX CTPYKTYP.

Tema 3. XuMus 4 JHepreTuKa
Jlekums. IIponieccsl mpeoOpa3zoBaHUsl XUMUYECKON SHEPTUU B TEIJIOBYIO, CBETOBYIO,
MEXaHUYECKYIO U AIEKTPUUECKYIO.
CoBpemeHHbIE MaTepualbl, HCIOIb3yeMbI€ B IPe0Opa30BaHUM PA3IUYHbIX BUJOB SHEPTUU.
[Iponieccel akKyMyJIMpOBaHUS U XPAHEHUS SHEPTUU.
DNEKTPOXUMHYECKUE HCTOUYHUKU TOKA (TalbBaHUYECKUE U TOIJIMBHBIE DJIEMEHTHI).
IIpakTHYeckoe 3aHATHE.
1. IIpouecchl akKyMyJIMPOBAHUS U XPAHEHUS SHEPTHUH.
2. DnexkTpoXMMHUYECKHE UCTOUHUKH TOKa (TajJbBaHUYECKUE U TOIUIMBHBIE SJIEMEHTHI).
3agaHus 1J19 CaMOCTOATEIbHOI padoThl
1. TanpBaHuueckue 3neMeHThl. KoOHCTpyKIKS, 0COOEHHOCTH, PU3UKO-XUMUYECKUE
Iporecchl. TEeXHOJIOTHYECKHE XapaKTEPUCTUKH.
2. IlpoGnema TOTUIMBHBIX 2JIEMEHTOB. Y CTPOMCTBO TOIJIMBHBIX 3JIEMEHTOB U AJIEKTPOXUMU-
YECKUX F€HEPAaTOPOB.
3. IlepcnexkTuBbI IPUMEHEHHUS TOIJIMBHBIX 2JIEMEHTOB

Tema 4. XuMusi ’KU3HEHHBIX MPOIECCOB.

Jlekumsi. OCHOBHbIE HAIIpaBJICHUs Pa3BUTUSI OMOOPraHMYECKOW XUMUU B KOHIIE XX B. U
B Hawu JHU. [IpenMer opraHnueckoil XuMuu (pU3HOJOTHYECKH aKTUBHBIX BEIIECTB U OCHOBHBIE
JTanbl ee pa3BUTHSA. Pa3zButue MeaunMHCKONW XuMmuM. McciaenoBaHus HU3KOMOJIEKYISIPHBIX
MPUPOJHBIX COETUHEHNN U BUTAMHUHOB.
VYrneBoasl, AUNUIbI (KUpbl U Macia, ¢pocdaTtupl, CTepouIbl), OENKU, HYKIEMHOBBIE KHCIOTBHI.
CrepeounsomMepus U OMOJIOTHYECKAs] aKTUBHOCTb.
[IpeoOpa3oBanue sHepruu B Ouosiornyeckux cucremax. AneHosuHTtpudocdarsl (ATD) kak
aKKyMYJISITOp XMMHYECKON SHEPTUH.
depMeHTaTUBHBIE pEaKIUi — OCHOBA XMMHUYECKUX MPEBPAILEHUH B )KUBBIX OPraHU3MaXx.



Kuneruka ¢depmentatuBHbiXx peakuuil. Mexanusm gelictBus  pepmeHToB.  MeTobl
UCCIIEIOBaHUS] OOMEHA BEILECTB.
IIpakTHYeckoe 3aHATHE.
1. MexaHu3Mbl OHOCHHTE3A.
N3yuenue cTpykTypsl 6enka. BHyTpukieTouHas peryssnus Mmetadonu3ma.
3. BO3MOXHOCTM MOJAETUPOBAHUS HEKOTOPHIX OMOJOrMYecKUX (YHKUMHA B HEXKUBBIX
XUMHUYECKUX CUCTEMAX.
3agaHus 1715 CaMOCTOAITEIbLHOM padoThI
. (hoTOCHHTE3, CUHTE3 TTIUKOTEHA, )KUPOB U OeiKa
N3ydenue cTpykTypbl U QYHKIMI HYKJIEHHOBBIX KUCIOT. PacumppoBka reHeTH4eCKOro

N —

KOJa.
3. Perymsiuust kineToqHoro Meraboanu3mMa BHEIIHUMU (DaKTopamH.
4. Topmonsbl. 'opMoHanbHas peryssius Ae1TeIbHOCTH TOPMOHOB.

Tema 5. XuMus u okpy:xaias cpeaa
Jlekums. OTkpbiTHe QyHAaMEHTAIbHBIX 3aKOHOB XUMHUH KaK Pe3yJIbTaT AHATTUTUUYECKUX

uccienopanui. [IpenMeT 3Kk0aHATUTHYECKON XUMUU.
Xpomarorpapuieckre METO bl KOHTPOJISL OKpYKatomien cpesbl. CeKTpaabHble METOIbI
KOHTPOJIS OKpy»Katoleit cpenpl. [lorennmomeTpus ¢ moHceneKTUBHBIMU AnnekTpogamu (UCD).
CenexkTUBHOCTh METOJIa B 3aBUCUMOCTH OT COCTaBa (OHOBOTO 3JEKTPOJIUTa U MATPUILbI
aHaJIM3UpPyeMbIX MPo0. XapaKTepuCTUKa CEHCOPHBIX AIEKTPoA0B. OCOOEHHOCTH ONpeseseHus
HEOPraHMYeCKUX M OpraHUYecKUx BemlecTB. lcmosnb3oBaHue aacOpOLMOHHBIX SBIECHUN IMPHU
koHTposie 3a coxaepxkanueM IIAB. Tenzamerpusa. Coueranue notenuuomerpuu ¢ HMCO ¢
BBICOKO3(D(PEKTUBHON KUAKOCTHOW XpomaTorpadueil. DINeKTPOXUMUYECKUE METOJbl KOHTPOJIS
OKpyXatomien cpeapl. [1oaynmpoBOIHUKOBBIE Ta30BbIE CEHCOPBI OKCHUAHOTO THma. CEHCOpHI,
OCHOBAHHbIE HAa KOHTAKTHBIX SIBJCHUSIX Ha I'paHulle "MoaynpoBogHUK-MeTan", nuoasl LloTTku
U T.I. JIETEKTOPbl XHMHUYECKUX COEAMHEHMH B CIEAOBBIX KOHLEHTpauusx. Illpumepsl
MIPAKTUYECKOrO IPUMEHEHUSI CEHCOPOB B MOHUTOPUHT€ 3arpsi3HEHUIN OKpPY>KaloILEel Cpebl.

IIpakTHYeckoe 3aHATHE.

1. Xpomartorpapuueckue MeTo/1bl KOHTPOJISL OKPY>KAIOIIEN CPeJIbl.

2. CrnekrtpanbHble METOJIbl KOHTPOJIS OKPYXKAIOLIEH Cpebl.

3. IloreHunomeTpus ¢ HOHCENEKTUBHBIMHU AiekTpoaamu (UCD).

3agaHus 1J15 CaMOCTOAITEIbLHOM padoThI

1. DIIeKTpOXUMHUYECKHE METOAbI KOHTPOJISI OKPYKAIOIIeH cpeibl.

2. XuMu4eCcKre MEeTObl OIIPEIEICHUS TOKCUYHOCTH BOJ.

3. AHanUTUYECKUE METOIbl KOHTPOJIS MPOIIECCOB B OTKPBITHIX BOJOEMAX.

4. KoHuTpoJb 3HaHMII 00y4aromIuXcs

4.1 ®opMbI TeKylIero KOHTPOJIsA padoThl ACMUPAHTOB
CobecenoBanue, TUCKYCCHS.

4.2 TunoBble 32/1aHNS TEKYLIEro KOHTPOJIs

Bonpocs! s cobeceroBanust

1. OcHoBHbIE 3a7auu  CcOBpeMEeHHOM xumuu. Knaccupukanus (QyHKIMOHAIbHBIX
HEOPraHMYECKUX MaTepUaoB.
2. ®OU3MKO-XUMHUYECKUE MPUHLIUIIBI KOHCTPYUPOBAHUS HOBBIX MaTepuanoB. CTpyKTypHas
uepapxus MarepranoB. OCOOEHHOCTHU CO3/1aHUs MAaTEPUAJIOB HA OCHOBE JTUCCUIIATUBHBIX CTPYK-

TYp.

3.  TerepoCTpyKTypbl B COBPEMEHHOM MarepuayioBeneHun. JlazepHble W DIEKTPOHHO-
MOHHOTUTA3MEHHBIE TEXHOJOTHU. MeMOpaHHbIE TEXHOJIOTHMH. Marepuanbl Uil MHUKpPO- |
HaHOAJICKTPOHHKH.

4. TsepnodaszHbie AEKTPOIUTHI U SJIEKTPOAHBIC MAaTEPHAIIHI.
5. Oco0eHHOCTH KepaMUYECKHX MaTepraIoB U 00JaCTH UX HCIOIb30BaHUS.
6. Kputepuu HaHOpa3MepHBIX CUCTEM.



7. PazmepHbie 3¢ (deKThl B HAHOXUMHUH.

Bonpocs! uis auckyccnu
1) HanouacTuipbl Kak HMHIpeIUeHTbl (YHKIMOHAJIBHBIX MAaTepUaloB; HAHOKOMIIO3UTHI U
HaHOOJIOYHBIE KOHCTPYKLIMOHHBIE MaTEpUaIbI.
2) MarauTtHble MaTepHalibl, SYEHKU NaMsATH.
3) TepmosnekTpuueckue rnpeoOpa3oBaTesu.
4) OmnrosnexTpudeckue mpeodpazoBaTeny.
5) IlpuHUMIIBI UCTIOJIB30BAHMSI HAHOYACTHUI] B MEIULIMHE.
6) HanouacTuipl Kak MOJIOTAaHThl U MUTPAHTHI B OKpYXaroliei cpeae. Xumus armochep-
HBIX HAHOYACTHII.
7) KaranmuzaTopsl 1 COpOCHTHI Ha OCHOBE YJIBTPAIUCIIEPCHBIX BEIIECTB: CreIU(rKa ux
MoJyuyeHus: U QyHKIIMOHUPOBAHMUSL.

4.3 IIpoMe:xyTOUHasi aTTeCTALUSA 110 AMCUMIIMHE TIPOBOAUTCA B (hopMe 3ayeTa.

Bompocsl 3auera
1. XuMus HaHOMaTepualoB U HaHOcucTeM. CTpYKTypHas uepapxusi MmarepuanoB. OU3nKo-
XUMUYECKNE TPUHLUIBI KOHCTPYMPOBAHNS HOBBIX MaTEPHAIIOB.
2. CoBpemeHHOE COCTOSIHHE XUMUU CBEPXIPOBOJHUKOBBIX MaTepHuasoB.
BricokoTeMnepaTtypHble  CBEpXIPOBOAHMKUA. Meroapl cuHTe3a. MeTonpl HccaeaoBaHUs.
CpoiicTBa U IPUMEHEHUE.
3. HoBrele ontuueckue matepuaibl. Metoasl cuHTe3a. Meroabl uccinenaoBanus. CBoiicTBa U
IIPUMEHEHHE.
4. Marnutssle matepuainsl. [Ipupona marneTuzma. MarauTHasi BOCIPUMMYKUBOCTh M BUJIbI Mar-
HeTtu3Ma. MaraeroconportusiieHne. CBsi3b MArHUTHBIX CBOMCTB CO CTPYKTYpPOH BEIIECTBA.
5. HanouacTuupl Kak HMHIPEIUEHTHl (PYHKIMOHAJIBHBIX MaTEpHaJiOB; HAHOKOMIIO3UTHI H
HAaHOOJIOUHBIE KOHCTPYKIMOHHbIE Marepuayibl. TepMoasieKTpUUecKHe MpeoOpa3oBaTEeNH.
OnTo3neKTpUyYecKrue IpeoopazoBaTeH.
6. [IpyHUMIIBI MCTIOTIB30BAHUS HAHOYACTHL B MeUIIMHE. HaHOUACTHUIIBI KaK MOTIOTAaHTbl U MH-
IPaHThI B OKpYXatouiei cpeae. Xumus atMocepHbix HaHoyacTull. KataauzaTtopsl 1 cOpOEHTHI
Ha OCHOBE YJIbTPaJHUCIIEPCHBIX BEIIECTB.

TunoBble 3a1aHud UL 3a4YeTa

1. OxapakTepusyiTe XpoMaTorpapuIecKue MEeTo bl KOHTPOJIS OKPYXKAIOIIECH CPEIbI.

2. Ilepeuncnure CHEKTpAJIbHBIE METOAbI KOHTPOJISI OKPYKAKOLIEH Cpeapl W OINHIINTE HUX
OCOOEHHOCTH.

3. HpI/IBG)II/ITC IMPUMCEPLI I'aJIbBAHUYCCKUX 3JICMCHTOB W 3alUINUTE IMMPOLECChI, IMPOTCKAIOIINUC B
HHUX.

4. OxapakTepu3yiuTe AMEeKTPOXUMUYECKUE METO Il KOHTPOJISI OKPYXKAIOLIeH cpebl.

5. HGpGLH/ICJ'II/ITG XUMHNYECCKHUE MCTOABI  ONPCACIICHUA TOKCUYHOCTH BO/. 3anumure
COOTBETCTBYIOIINE XUMHUECKHE MTPOLIECCHI.

4.4 lllkajia oeHUBAHUSA NIPOMEKYTOYHOM aTTeCTallUM

3auer
Onenka Komnereniuu | Jleckpuntopbl (ypoBHH) - OCHOBHBIE IPU3HAKU OCBOCHUS
(mokazaresn JOCTHKEHHsI pe3yibTaTa)
«3a4TEHO» [IK-2 JIeMOHCTpUpPYET BBICOKHHA YPOBEHb 3HAHUM XHMHYECKUX

Teopuil. AHATU3UPYET TEOPETUUECKUE OCHOBBI TPAIAUIIMOHHBIX

MCXKIUCHUITIIMHAPHBIC CBA3H.

n HOBBIX pasaciioB XHUMHH, IMPOCIICIKHUBACT
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OTBeT MOCTPOEH JIOTUYHO, MaTepHall U3JIaraeTcsl 4eTKOo, SCHO,
XOPOIIMM SI3bIKOM, apPTYMEHTUPOBAHO

OIIK-3

CB00OOHO OPUEHTUPYETCS B HAMPABIICHUAX UCCIICIOBAHUIA.

B monHoM o0OBeMe BiageeT MPAKTHYECKUMH HABBIKAMH
aHanM3a U 0000IIeHUsT PE3yIHTATOB HAYUYHBIX HCCIIECOBAHUML.
Omnpenensier OCHOBHBIE IIEITH, 3a]1a91, METO/IbI MCCIIETOBAHHI.
CBOOOJHO  opueHTHUpyeTcs B HHQOPMALMOHHOM  H
WUTIOCTPATHBHOM ~ MaTepuaiie (IMpUMephl W3  MPAKTHKH,
TabJInLbl, TpaQUKH U T.1.).

Ha Bompockl oTBedaeT KpaTko, apryMEHTHPOBAHO, YBEPEHHO,
110 CYIIECTBY

OIIK-5

3HaeT CcpeiAcTBa W METOJBl TPOBEJCHUS WCCICAOBAHUNA W
KOHTpOJ'[fI 3J'IeKTpOXI/IMI/I‘~IeCKI/IX HpOHGCCOB B paCTBoan nu
paciuiaBax. YMeeT NpPHMEHSTh OCHOBHBIE  COBPEMCHHBIC
MaTepHaJbl, JJICKTPOHHOES O0OPYAOBAHHWE NPU TPOBEIACHHH
Hay‘IHBIX I/ICCJ'IG)IOBaHl/If/'I. BJ'Ia)ICCT METOdaMMU KOMHI)IOTepHOFO
MOHCJ’II/IpOBaHI/IfI HpOHeCCOB XHMI/I‘IGCKOﬁ TCXHOJIOTHUHA.
CBoOoHO BHAZCET MaTEepUAIOM, Ha BOMPOCHI OTBEYACT
YBEPEHHO.

«HE 3a4TECHO» T1K-2

JlemoHCTpHpYET Cl1a0blii ypOBEHb 3HAHUN XUMHYECKUX TEOPHIl.
He ™oxer  aHanu3upoBaTh  TEOPETUYECKUE  OCHOBBI
TPAAUITMOHHBIX U HOBBIX PA3JCIOB XUMHH, 3aTPYIHIETCS JIaTh
OIIEHKY MEXIUCIIUTUTMHAPHBIM CBS35IM.

HeyBepeHHO M JIOTMYECKHM HEMOCJIEIOBATEIbHO M3JaraeT
MaTtepuai.

OIIK-3

He opuentupyercs B HanpaBiIeHUIX UCCIICIOBAHUM.

He Moxer mnpoieMOHCTpUpOBaTh MPAKTUYECKUE HAaBBIKU
aHanu3a 1 000OIIEeHNsT PE3yabTaTOB HAYYHBIX MCCICAOBAHUH.
He opuentupyercs B MH(GOPMALMOHHOM U WJUIIOCTPATUBHOM
Matepuaie (IpuMepbl U3 MPaKTUKH, TaOIULbL, TpadUKu U T.1.).
HenpaBuibHO OTBe4aeT Ha IOCTaBJIEHHbIE BOIPOCHI HWIH
3aTPYJHSIETCSI C OTBETOM

OIIK-5

He 3maer cpeactBa m MeTOAbl NMPOBEACHUS HCCICAOBAHUN M
KOHTPOJISI JIEKTPOXMMHUYECKHX IPOLECCOB B pacTBOpax M
pacmiaBax. He ymeerT nmpuMeHSATh OCHOBHBIE COBPEMEHHBIE
MaTepuaibl, 3JIEKTPOHHOE O00OPYAOBAHHWE NpPU MPOBEIACHUU
Hay4YHBIX HCCIIEA0BaHUMN. He BJIAJIEET METOAAMU
KOMIIBIOTEPHOTO  MOJEIIMPOBAHUSA IPOLECCOB XMUMHYECKOMN
texHoJsioruu. HeyBepeHHO 1 ¢ ommOKaMu M3J1araeT MaTepual.

5. YueOHo-MeTOoAMYeCKOE M HH(POPMALIMOHHOE 00ecnieYeHUe TUCIHIIINHbI

5.1 OcHoBHas auTEpaTypa

I. Ponnyrun  B.M. ©®usnkoxumus MNOBEPXHOCTH. YydyeOHUK-MOHOrpadus /
B.U.Ponnyrusn. - 2-u3n., ucnp. - doaronpynausiii : MU3nat. Jom "Unrtennext", 2011. 568 c. http://
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. ®axnbpmad b. Xumus HOBbIX MaTepualioB U HaHoTexHosoruu: / b. @axnbpman nep.
¢ aurn. J1.0. Yupkuna, B.B. YrTounukoroii; mox pen. FO.Jl. TperbsikoBa, E.A. I'ynununa. -

JonronpyaHsiit : N3 nar.

Jom"UnuTemnext" , 2011. 464 C. http://

http://biblio.tsutmb.ru/elektronnyij-katalog/

3. XKopun, B. A. HccnenoBanue cMecell MOIUCTUPOSA M MNOJUBUHUIPTOpUAA C
QIIOMUHHUEM, MOJBEPrHYTHIX IUIACTUHYATOMY Je()OPMHPOBAHUIO IIOJI BBICOKMM JIaBJICHHEM,
metogamu JICK u repmorpasumerpun [[Tekct]] / B. A. XKopun, M. P. Kucenes, B. 1. Ponxyrun
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/| OU3NKOXUMHMSI IOBEPXHOCTH U 3ammrta marepuanoB .— 2014 — T. 50, Ne 3 .— C. 331-336 .
http:// http://biblio.tsutmb.ru/elektronnyij-katalog/

5.2 lonmosiHUTe/ILHASL JIUTEPATypPa

1. Burnoposuu B.HM., LpirankoBa JIL.E. ®H3MKOXMMHS HAHOCTPYKTYPHUPOBAHHBIX
matepuanoB. Tam6oB. M3a-Bo Ilepmuna P.B, 2012. Mecto xpanenust : Hay4dHuslii unTanbHbIN
3ai;, 1 Ab.

2. lNonnoBckas JI.O. Xumwus oxpyxatomeid cpeasl. M3a-so bunom. 2011. http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/

3. Anexuna O.B,, Manun A.B. Komrmekcunie COEeqUHEHUS
https://elibrary.tsutmb.ru/dl/docs/elib423.pdf

4. Pam6uau H. I'. CtpykTypa nmoinumepos - 0T MoJIEKYJ 10 HaHoaHcambieil [Teker] :
[yae6.mocobue] / H. I'. Pambunu. - Jonronpyausriii : M3nat. Jom "UnaTtemnekt", 2009. - 263 c. :
Mecto xpaneHuns: Hay4yHblil Y TaIBHBIN 3471

5. bynbrueB B.M. Breicokue naBneHuss B TBepaopa3HOM CHHTE3€ BEIIECTB U
marepuaios [Tekcr] / .M. bynsraes, B.A. Crynaukos. - Mocksa : Texnocdepa, 2018. - 157 c.
Hayunslii yntansHelii 3a1, 2Ab

6. MaTepuajbHoO-TeXHHYecKoe olecreyeHUue IMCHUIIMHBI, NPOrpaMMHOe olecreveHue,
npogeccnoHanbHble 0a3bl JAHHBIX M HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

JUis mpoBeneHUs 3aHATUH MO JUCHUIUIMHE HEOOXOJUMO CIIEAYyIOIlee MaTepUalbHO-
TEXHUYECKOE 00ecreyeHue: CriellMaibHbIe MOMEILEHUS AJIs IPOBEACHUS 3aHATHI JIEKLIMOHHOTO U
CEMHUHAPCKOTO THWIIA, TPYNIOBBIX M WHAMBHUIYaJIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJIA U
MIPOMEXKYTOYHOM aTTecTalliy, IOMELICHHUs IJIsl CAMOCTOATEIbHOU padoThI.

CreuuanbHble NOMEIIEHUS  YKOMIUIEKTOBAHBI  CIIELIMAIU3UPOBAHHONM  MeOenbio U
TEXHUYECKUMH CPEJICTBAMU OOydeHUs, CIIy)KAIllUMH JUIsl IIpeICTaBIeHUs yueOHOM nHpopManuu
00JIBILION ayTUTOPHUH.

Jis  mpoBeneHUs — 3aHATUH  JIEKUMOHHOTO  THMA  HCIOJIB3YIOTCS  HAOOpbI
JEMOHCTPAIMIOHHOTO ~ 000pYyAOBaHUsA, OO0ECIEUMBAIOLIME  TEMaTHUYECKHE  WIUTIOCTpaIuu
(mpoexTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAsI 10CKa).

[Tomemenust s CaMOCTOSITENIBHOM palbOThl OOYJarONIUXCsl OCHAIEHBI KOMIBIOTEPHOM
TEXHUKON C BO3MOKHOCTHIO MOAKIIOUEHHS K ceTH «MHTepHeT» M obecneueHueM JOocCTyna B
ANIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

DJIeKTPOHHAs HH(POPMAIIMOHHO-00pa3oBaTe/bLHAasA cpeaa
http://moodle.tsutmb.ru
B3aumoneiictBue mpenogaBaTenss W aclypaHTa B TMPOIECCE OCBOCHHS JIUCIMIUIMHBI
OCYIICCTBIIACTCA IIoCpEaACTBOM M}U’IBTHMGI{HIZHBIX, TUINIECPTCKCTOBLIX, CCETCBHIX,
TEJIEKOMMYHUKALIMOHHBIX TEXHOJIOTHH, HCHOJIb3YEMbIX B 3JIEKTPOHHOM HH(MOPMALMOHHO-
00pa3zoBaTeIbHON Cpe/ie YHUBEPCUTETA.

JInueH3uoHHOe MporpaMMHoe odecrevyeHune:
Kaspersky Endpoint Security anss 6usneca — Cranaaptasiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence
Onepaunonnas cucremMa Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00
MB 11.0.08
7-Zip 9.20
Microsoft Office [Ipodeccronanshsiii uroc 2007
NHpopmanuoHHbIE CIIPABOYHbIEC CHCTEMbl M NPO(ecCHOHAIbHbIEC 0a3bl JaHHBIX (B
TOM 4McJIe MeKAyHapoaHble pedepaTHBHbIE 0a3bl JAHHBIX HAYYHbIX U3JaHUI):
1. OnextponHblii Karanor @OyHnamentanbHoi Oubmuorexku TI'Y — URL: http:/

http://biblio.tsutmb.ru/elektronnyij-katalog/
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Onexrponnas 6ubmuoreka TT'Y — URL: https://elibrary.tsutmb.ru
OBbC «YHuBepcurerckas Oubnuoreka onnaitn» - URL: http://www.biblioclub.ru

Hayunas snexkrponnas oubnnorexa eLIBRARY.RU - URL: http://elibrary.ru
bJI u3narensctBa SpringerNature

— URL: https://link.springer.com/

— URL: https://materials.springer.com/

— URL: https://zbmath.org/

— URL: https://goo.gl/PdhJdo
BJI ScienceDirect - URL: https://www.sciencedirect.com/

BJI Scopus - URL: http://www.scopus.com

BJI Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS &search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcrIBPM&preferencesSaved




