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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

Henpro gucrumirabl «HaHOXUMUSY SBISIETCS OCBOSHHE MPO(ECCHOHATBHBIX 3HAHUHA U
noJrydeHue npodeccuoHAbHBIX HABBIKOB B 00JACTH COBPEMEHHBIX HAHOPA3MEPHBIX CHUCTEM U
HaHOCTPYKTYPHBIX MaT€PHAJIOB, & TAK)KE€ METOJOB MX MOJTYYCHUS U UCCIICTOBAHMS.

1.2 3agaun AMCHUILIMHEI

3agaun y4yeOHOUW AuCHUIUIMHBL «HaHOXUMUS» COCTOSIT B M3YUYEHHHM TEOPETUUYECKUX
MIPEACTABICHUI HAHOXUMHUU W OOIIUX MPUHIIMIIOB BIUSHUS CTPYKTYphl HAHOMATEPUAJIOB HAa MX
CBOICTBa, TMOJYYCHHE TMPAKTUYCCKUX HABBIKOB B 00JACTH J1aDOpaTOpPHOTO CHHTE3a U
MCCJICI0BaHMS HAHOPA3MEPHBIX CHUCTEM.

1.3 MecTo AucuMNIJIMHBI (MOXYJIsl)) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «HaHoxumus» OTHOCHTCS K 4YacTdh, (OpMHpPYyeMOH Yy4acCTHUKAMH
oOpa3oBaTenbHbIX OTHOIIeHUH bioka 1 "/lucuumiausel (Moayau)" y4eOHOIO IUlaHa M SIBIISETCS
JTUCIUATUTMHOM TI0 BBIOOPY. B cooTBeTCTBHM € pabounM yueOHBIM IUIAHOM AUCIUIUINHA HU3Y9aeTCs
Ha 4 xkypce. Bua npoMexxyTo4yHoi arTecTanuu: 3a4er.

W3ydyennto  gucuumiuuHbel  «HaHoXuMus»  mpeamiecTByeT M3Y4EHHME —JIUCLUIUIMH
«Heoprannueckas xumusa» u «Kpucramnorpadus».

1.4 Ilepedyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] IO JUCHUILIMHE (MOAYJI0),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHS 00Pa30BaTEJbHOM IPOrPaMMBbI

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXcsl CISTYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUE UHAMUKATOPA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
JOCTHIKCHUA KOMIICTCHIITMN

[IK-4. CnocoGeH MporHo3upoBaTh CBOMCTBA BEIIECTB U MAaTEPHAIOB B 3aBUCHMOCTH OT XUMHUYECKOTO CTPOCHUS U
OTPENEeNATh O0JIACTH UX BO3MOXKHOTO IPUMEHEHHS
UIIK-4.1. TIporHo3upyeT CBOWCTBA XUMHUYECKUX | 3HaeT OCOOEHHOCTH (M3MKM M XHUMHH HaHOPa3MEpPHBIX
COEAMHEHUI N MaTepraioB Ha OCHOBE JAHHBIX 00 | CHCTEM M HaHOCTPYKTYPHBIX MaTepuaoB

X XUMHYECKOM CTPOCHHUHU yMmeer yCTaHaBJINBaTh B3aMMOCBSI3b CTPYKTYPBI
HaHOPa3MEPHBIX CHUCTEM C WX (HU3UKO-XUMHYECKUMHU
CBOWCTBAMH

UIIK-4.2. Ompenensier o0aacTd BO3MOXKHOTO | BJaJeeT HABBIKAMU XMMHUYECKOTO CHHTE3a U CIIEKTPAIBEHOTO
MEIUIIMHCKOTO MIPUMEHECHHUS Pa3INYHbBIX | HCCIICTOBAHUS HEOPraHUYECKUX HaHOCHCTEM "
COCAMHEHUI M MaTepHajoB B 3aBUCUMOCTH OT MX | MEPCIIEKTHBHBIX OPraHMYECKUX MOJIEKYIT

CBOWCTB

[IK-5. CnocoGeH Mcnonb30BaTh COBPEMEHHbBIE TEOPETHIECKUE MPEICTABICHISI XMMUYECKON HAyKH A aHaln3a
9KCHEPUMEHTAIBHBIX JTAHHBIX
UIIK-5.1. OcymecTBiseT TMOWCK HAyYHON W | 3HA€T OCHOBHBIE (U3UYECKHE W XUMHUYECKHE METOJBI
HAyIHO-TEXHUIECKOH uHpOpMAIH 10 | MOJYYECHHS M MCCIIEOBAaHUS HAHOCUCTEM

NIPEJIOKEHHON TeMe
WNIIK-5.2. OcymiectisieT BbIOOp M 00pabOTKy | yMeeT OCYIIECTBISITh KHIKO(a3HbIi J1ab0paTOpHbIil CHHTE3
HAyYHOH M HAyYHO-TEXHUYECKOW MH(POPMAITNH IO | HAHOPa3MEPHBIX YaCTHII

MIPEJIOKEHHON TeMe

Pe3ynbratel 00ydyeHHs] TO AMCUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTaKTHOHM U CAaMOCTOSTEIbHOM pabOThl 00yUYarOIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4eOHBIM IJIaHOM.

WHaukaTtopel  JOCTMXKEHHS] KOMIETEHLMH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  NpU
JOCTH>)KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUEHHUS.

2. CTpyKTYypa U cofep:KaHue TUCIHHIIHHbI
2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT



O0miast TpyI0EMKOCTh TUCIMILIMHBI COCTAaBIsACT 3 3aueTHBIX equHuibl (108 gacos),

acrpeieieHUe 10 BUIaM paboT MpescTaBIeHo B Tabnuie

nux

Buner pabot Bcero ®dopma 00yucHUS
4acoB OYHas
5
ceMecTp
(gacsr)

KonTakTHas padoTa, B TOM 4ncie:
AyauTopHbIe 3aHATHS (BCEro): 60 60
3aHATHsI JICKIIMOHHOTO THIIA 20 20
71a00paTOPHBIE 3aHATHS 40 40
MPAKTUICCKHE 3aHATHS
CEMHUHAPCKHUE 3aHATH
HNuasi KOHTaKTHas padoTa:
KonTpons camoctosTensaon pabotsl (KCP) 2 2
IIpomexxyrounas arrecraius (MKP) 0.2 0.2
CamocrosiTejibHAasi padoTa, B TOM YHcJIe: 45.8 45.8
OdopmiieHre 1ab0paTOpHBIX paboT 25 25
CaMocTosATeNbHOE U3YUYEeHHE TEOPETHUECKOTO MaTepraia 10.8 10.8
CamocToATeNFHOE PELICHUE 32149 5 5
[MoxroToBka K TEKyIIeMy KOHTPOITIO 5 5
KoHTpoJasb:
Oomasn Jac. 108 108
TPYAOEMKOCTh B TOM 4YMCJie KOHTAKTHasi padora 52.2 52.2

3a4. e 3 3

2.2 ConepxxaHue QM CHUUILTHHBI

Pacnpenenenne BumoB yd4eOHOU pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Paszernsl (TeMbl) TUCIMILUIMHBL, H3ydaeMble B 5 cemectpe (04Has hopma oOydeHUs)

KonnuectBo yacos
Bueayaur
Ne HaunmeHnoBanue paznenos (Tem) AyRuTOpHas OpH};liI
Bcero pabora
pabota
JI 113 JIP CPC
1. Beenenune 8 2 - 2 4
2. CBoiicTBa HAHOMATEPHAJIOB 16 2 - 4 10
3. Metoas! ucciief0BaHNs HAHOOOBEKTOB 16 4 - 4 8
4, Crioco0FbI mosTydeHHs HAHOYACTHII 28 4 - 14 10
5. VY CcTOMYMBOCTE M METOABI CTAOUIN3AllMA HAHOYACTHII 18 4 - 6 8
6. VYraepoaHble HAaHOMaTepHUAJIbI 19.8 4 - 10 5.8
HUTOI'O no pasoenam oucyuniurvl 20 40 45.8
KonTpouss camoctositensHoii padotsl (KCP) 2 - - - -
IIpomexyrounas arrecranus (MKP) 0.2 - - - -
[ToAroTOBKA K TEKYIIEMY KOHTPOITIO - - - - -
OO0mast TPYAOEMKOCTb 0 TUCIHATUIHHE 108 - - - -

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTy/ieHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ansATHS JIEKIITMOHHOT0 THIIA

HaumenoBanue paznena
(Tembr)

Coneprxanue pasnena (TeMbl)

®dopma TeKyLIero
KOHTPOJIS

Beenenue

Uctopus passurns HaHoHAYKH. COBpEMEHHBIE TIPECTABICHHUS
1 TCHACHINH Pa3BUTH HAHOXHMUH.

pemIcHueC 3aaa4




CsoiicTBa
HAHOMATEPHAJIOB

PasmepHble a¢dextsl B HaHOXMMUH. CTPYKTypHBIE H
JJIEKTPOHHBIE «MaruyecKue) qucia. 3aBUCHMOCTD
PEaKIMOHHOM CIIOCOOHOCTH ¥ (M3MYECKUX CBOMCTB OT
pasmepa KkiacTepoB. ONTHYECKHE CBOMCTBA METaJUTMUECKHX
HAHOYACTHIl M KJIACTEPOB: IJIa3MOHHOE MOTJIOIIECHHUE, TEOPHS
Mu. DneKkTpruiecKie ¥ MarHUTHBIE CBOMCTBA HAHOMATEPHAJIOB.
Kartanutnueckue cBOMCTBa HAHOYACTHII.

peuicHue 3aaaq,

JIP1,

JIP3

['paden.

3. |Metonsl uccienosanus |lIpocBeunBaromias u CKaHMPYOLIast 3JIEKTPOHHAsI | pEILICHNE 3a7ad

HaHOOOBEKTOB MHUKpocKonusl. Buabl ckaHupymomen 30H10BOH MUKPOCKOIIUHU:
ckanupyromas TyaHensHas (CTM), atomuo-cuinosas (ACM) u
CKaHMPYIOUIass ONTHYECKasT MHUKPOCKOMHS OJIVMDKHETO TIOJIs
(COMBII).

4. |Metons! uccienoBanus (VloHHO-TIONEBass MHKPOCKOMUS. PeHTreHo-mu(pakInOHHBIN pelIeHre 3a1a9
HaHOOOBEKTOB METOJ ONpeneNeHNs CTPYKTYPBl M pa3MepoB dacTui. Macc-

CHEKTPOMETpHUS.

5. |CnocoOsl moyyeHus dusnyeckue METOAbl MOJY4YeHHsS HAHOYACTHI JIa3epHas|pelleHue 3a1ad,

HAHOYACTHII aOJsIIusi, METOJ,  MOJICKYJSIDHBIX — My4ykoB, KatomHoe|JIP2, JIP4
pacmubuieHHe, — a’po30JbHBIM  MeToA.  COHOXMMHYECKOE
mucneprupoBanue. Kpuoxumunueckuit cuHTe3. Tepmonus
METaJUIOOPTaHMUECKUX PEareHTOB.

6. |CnocoOsl momyyeHus XuMHuecKuit CHHTE3 HaHOYaCTHII B pacTBope. |peleHue 3aaad,
HAHOYACTHII BoccranoBuTeny, npuMeHsIeMbIe UI XUMHYECKOro cuHTe3a.|JIPS

®oTo- 1 pagNaMOHHO-XUMHIUYECKOe BoccTaHOBIeHHE. CuHTe3
B MHIGJULIPHBIX cucTeMax. [IByx(dasHbIii cHHTE3 B BOZHO-
OPTaHMYECKHUX Cpeaax.

7. |YcToiuMBOCTE M METOIBI |ArperaTuBHasi W KHHETHUYECKas yCTONYMBOCTH HAHOYACTHII. [pEIICHHE 3a/ad,
crabmm3anuu DoToCTUMYIMPOBaHHAsl arperauus HaHodactul. Mexanu3msl |JIP6
HAHOYACTHII CTabWIM3ald HAHOYACTHI] IOJIMMEpPaMH M IIOBEPXHOCTHO-

AKTUBHBIMU BEHICCTBAMU B paCTBOPC.

8. Y cTONYMBOCTD U METOAbI ManI/I‘IHaSI H30JIAUA HAHOYACTUI] B MOPUCTBIX IMOJHUMEpPaX. pCIICHUEC 3a1a4,
CTaOUIM3aLUuH JlennpumepHble COEAMHEHHMS KaK MaTpHIbl Juid noiydeHus|JIP6
HaHOYACTHIL HAHOYACTHIL.

9. |Yrneponssie OynnepeHsl:  PasHOBUAHOCTM W METOABl  IOJYYECHHS. [pelIeHHe 3a/1ad
HaHOMAaTepHaJIbl Xumuueckue peakuun (QyiuepeHoB. DymrepuThl M HMX

CBOMCTBA. DHI03IpaIbHBIE KOMILIEKCHI QYIIEPEHOB.

10. |YraepoxnHbie CrpyKTypa yIriIepoAHBIX HAHOTPYOOK M METO/BI MX MOJYUICHHUS. |pelIeHHe 3a/1a4

HaHOMAaTepHalIbl CBoiicTBa M IpUMEHEHHUE YIIIEPOIHBIX HAHOTPYOOK. [Inmossl.

2.3.2 3aHATHA CEMUHAPCKOT0 TUNA (MPaKTHYeCKUEe / CEeMHUHAPCKHE 3aHATHS/
JabopaTopHbie padoThl)

e HaumeHnoBanue pa3aena Tematnka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJISA

1. |Cmoco6s1 momyueHns [Nony4yenne HaHOpa3MEpHBIX dYacTHIl cepebpa B BoaHbIX |JIP1
HAHOYACTHII pacTBOpax METOJOM XHMHYECKOTO BOCCTAHOBJICHHUS

2. |Cnoco0bl mosy4eHus [Mony4yenne HaHOpa3MEpHBIX 4YacTHIl cepebpa B BOAHBIX |JIP2
HAHOYACTHIL pacTBOpax MeToJIoM (OTOXUMHIECKOTO BOCCTAHOBIJICHHS

3. |YcroitunBocTh U MeTO/IbI [MI3yueHne arperaTMBHON yCTOHYMBOCTH CTaOMIM3MPOBaHHBIX|JIP3
CTaOMIM3aLIH HaHOpa3MEPHBIX YaCTHIl cepedpa B pacTBope
HAHOYACTHIL

4. |CsoiicTBa [TonydeHue u uccne0BaHUE MAarHUTHOM AKUAKOCTH JIP4
HaHOMAaTepHajIoB

5. |Croco0s! moryueHust [TonydeHue u uccnenoBaHue npoiecca OKuciaeHust Hanoyactu | JIPS
HAHOYACTHIL MeJIM B BOJHBIX PacTBOpax

6. |Cnoco0bl moy4eHus [Tonyuenne ¥ wucclieoBaHME KBAaHTOBBIX TOoYeK cynbpumalJIP6
HAHOYACTHII CBUHIIA U cynb(huaa KaaMus

7. |CriocoObI mosTydeHust [Tosrydenne mupoopHBIX HAHOTIOPOIIIKOB pa3JIokeHrneM couteii|JIP7
HAHOYACTHII METaJIIOB

8. |Yrmepomubie IMony4yenne opranmdeckoro romuHOGopa - 1,5-mudennn-3-|JIP8
HaHOMAaTEPHAITbI OCH3MITHIEHITPA30JI0HA. YacTtp 1. CuHres

IUOEH3MINACHAIIETOHA.




9. |YrieponHsle Cunre3 opranundeckoro JiomuHodopa - 1,5-nudenwnn-3-|JIP8
HaHOMAaTepHAJIbI OensmnaeHnupasonoHa. Yactp 2. CHHTE3 IeJIeBOr0 NPOIYKTa.
10. |-/I- Pemenne 3a1a4 mo BceM paszeinam Kypca peueHue 3aga4y

Zamura taboparoproii pabotsr (JIP), koutposibhas padora (KP).

2.3.3 IlpuMepHasi TeMaTHKAa KYpPCOBBIX padoT
Kypcosas pabora He npexrycMoTpeHa y4eOHBIM IIITaHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaKIIUXCS 10 TUCHHILINHE

[TepeueHp y1eOHO-METOIUUECKOTO 0OECTICUEHHS AUCIUIUTNHEI IO
Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSITENILHOM PaboThI

1 | Odopmaenue madbopatopusix |1 CrapoctuH, B.B. Marepuanbl U METOAbI HAHOTCXHOJIOTUH [DIIECKTPOHHBIH
pabort pecypc]: yueonoe nmocoobue / B.B. CrapocTuH. - DiekTpoH. AaH. - M.: BUHOM.
Jlaboparopus  3mammii, 2015. - 434 ¢ - Pexum gocryna:
https://e.lanbook.com/book/66203. — 3aru. ¢ 3kpana.

2 | CamocrosrensHoe uszyuenue |2 Ceprees, I'.b. Hanoxumus [Tekct]: yue6HOe mocobue s cryaeHToB / I, B.
tTeopeTnyeckoro marepuana |Ceprees. - [3-¢ u3a.]. - M.: Kumkusiit qom «YHuBepcuteT», 2009. - 334 c.

4 [oxroroBka k Tekymiemy |MeToaudeckue peKOMEHIAINH K OpTaHA3aluH ayJUTOPHON 1 BHEAYIUTOPHOM
KOHTPOJIIO (caMocTOsTENpHOM) PaOOTHI CTYACHTOB: MeToan4Ieckue yka3anus / coct. T.IL.
Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3za. — Kpacnonap:
Ky6anckuii roc. yH-T, 2018. - 89 c.

Y4eOHO-METOAUYECKUE MaTepHalibl IS CaMOCTOSITENbHONH paboThl OOYyYaroIIUXCs W3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTtasisitoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIEHTA
o0yJaromuxcs.

3. OOpa3oBaTeJbHbIe TEXHOJIOIMH, NPHMEHsieMble NPH OCBOCHHMH JHCHHUIINHBI
(Momy.Jist)

B Xozme wu3ydyeHHMs [UCHUIUIMHBI TNPEIYCMOTPEHO HCIIONb30BAaHHE  CIEAYIOLINX
00pa30BaTeNbHbIX TEXHOJIOTHM: JIeKIMH, J1a0OpaTOpHBIE 3aHITHs, CaMOCTOsTeNbHas padoTa
CTYJEHTOB.

KoMmeTeHTHOCTHBIH MOAXO0J B paMKax MpenojaBaHusl AUCHMILIUHBI peau3yeTcsl B
UCIIOJIb30BAHUH HHTEPAKTUBHBIX TEXHOJIOTHI U aKTHBHBIX METOJIOB (ITpoOIeMHast ISKIHsI, padoTa
B MaJIBIX TPYIITNax) B COUETAHUU C BHEAYJIUTOPHON pabOTOM.

WudpopmanoHHbIE  TEXHOJOTMM, TPHUMEHSEMbIE TPH U3YYCHHHM JAUCHUILIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpcoB,  JOCTYNHBIX B  HH(OPMALMOHHO-
TEJIEKOMMYHUKALIMOHHOU ceTu MHTepHeT.



A,Z[aHTI/IBHI)Ie O6paSOBaTCJ'II>HI>Ie TEXHOJIOTUH, IPUMECHACMBIC IIPHU U3YUYCHUHN JUCHUITIIMHBI
— i1 Jyi ¢ OIrpaHMYC€HHBIMHU  BO3MOKHOCTAMH 3O0POBbA MNPCAYCMOTPCHA OpraHu3alusd
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM 3JI€KTpOHHOI>'1 IIOYTHI.

4, OueHoOYHBIE

cpeacTBa

JIsA

HpOMe)RyTOqHOﬁ aTTeCTallumn

TEeKYIero

KOHTPOJIS

yYcneBaeMoCTH H

OneHouHble CpeAcTBa IPEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUI 00yJaromuXcsi, OCBOMBIINX IPOrpaMMy y4eOHOU TUCIUIUTUHBL «Hanoxumus.

OneHouHbIE CpeCTBa BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTPOJIsA B popMe 3a/1a4 JIsl pellIeHUs B ayJUTOPUH, KOHTPOJIbHBIX BOIIPOCOB K JJAOOPATOPHBIM
paboTam, 1 IPOMEKYTOYHOM aTTecTaluu B OpMe BOIIPOCOB K 3aUETy.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTreCTalumn

Kon 1 HanmeHoOBaHMe HaumeHoBaHME OLIEHOYHOTO CPENICTBA
Ne Pe3ynbraTel 00y4eHus
HHAMKATOpA . IIpomexxyTouHas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBMH C 1. 1.4) aTTecTalys
WIIK-4.1. TIporHosupyer | 3HaeT 0COOEHHOCTH | 3ajauu AJIs perieHus B Bompoc Ha 3auere
CBOMCTBA  XMMHYECKHX | (DU3UKH u XUMHUH | ayAUTOPHH;
COEIIMHEHHH U | HaHOpa3MepHBIX cucteM H | JlaGopaTtopHas paboTa
MaTepuaioB Ha OCHOBE | HAHOCTPYKTYPHBIX
1 | AaHHBIX 00 UX | MarepuaioB
XUMHUYECKOM CTPOCHHUH yMeeT yCTaHaBIMBATh | 3aJadd AJIsl PELICHUS B Bompoc Ha 3auere
B3aUMOCBSI3b  CTPYKTYpHI | ayAHTOPHH,
HaHOpa3MepHBIX cucteM c | JlabopaTtopHas paboTa
nX (PU3NKO-XMMHYECKUMHU
CBOWCTBAMH
UIIK-4.2.  Omnpepensier | BiIageer HaBeIkamu | JlaboparopHas pabota -
obnactn BO3MOXXHOTO | XMMHYECKOTO CHHTE3a |
MEIUINHCKOTO CIIEKTPAILHOTO
o | NPUMEHEHHS Da3M4HbIX | HCCIIEOBAHHS
COE/IMHEHU U | HEOPraHUYECKHX
MarepuaoB B | HAHOCHCTEM u
3aBUCHUMOCTH  OT  MX | NEPCIEKTUBHBIX
CBOMCTB OpPraHMYeCKUX MOJIEKYJI
NIIK-5.1. OcymiecTBasieT | 3HaeT OCHOBHBIE | 3a/iauu JyIsl pEIICHHUs B Bomnpoc Ha 3auete
MOMCK HAYYHOH ¥ Hay4HO- | (PM3MUYECKHE I XUMUYECKUE | ayAUTOPHUHU
3 | TexHH4eckon METOABl  TONY4YEeHUs |
nHpopManuu 10 | MCCIICIOBAHUS
TIPE/I0KEHHOH TeMe HAHOCUCTEM
WIIK-5.2. OcymecTBisieT | ymeeT ocymecTBisITh | JlabopaTopHas paboTa -
BBIOOp W 00paboTKy | *kuakoga3HbIH
4 HAy9YHO W  Hay4dHO- | JJabOpaTOPHBII CHHTE3
TEXHUYECKOM HAHOPa3MEPHBIX YaCTHIL
nHpOpPMALTIH 1o
IIPEII0KEHHON TeEME

TunoBble KOHTPOJIbHbIE 3aJaHUS WU MHbIE MATEPHUAJIbl, HE00X0AUMbIE 1JIs1 OLlEHKH
3HAHM I, yMEHUI1, HABBIKOB U (HJIH) ONBITA AEATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHLIMI B IIpollecce 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrPaMMBbI

3aoanusn 013 KOJJIEKMUBHO20 PEUleHUs 6 AyOumopuu

1. Tlopomok AMOKCHIA THTAaHA UMeeT yAelbHYI0 moBepxHocTh 110 m%/r. Cumtas, urto
MOPOUIOK COCTOMT M3 C(PepHUUeCKUX YacTHUL[ OJMHAKOBOIO pa3Mepa, pacCUMTalWTe UX paauyc.
CKOJIbKO aTOMOB THTaHa M KUCIOPOAA BXOJAT B cocTaB oHOI HaHouacTtuipsl? [lnotHocTh TiO2
paBHa 3,6 T/cM°.



2. Monocnoii rpadgura — IByMEpPHYIO CETKY MPABWIBHBIX MIECTHYTOJIHHIUKOB U3 aTOMOB
yriepojia Ha3biBaroT rpadenoM. B 2004 1. A. I'eiim u K. HoBoCenoB cMOTIH BBIACIUTH TAKOH CIIOM
U3 MOHOKpHUCTaJIa rpaduTa U pasMECTHTh €ro B BUJE ITUICHKH HAa MOBEPXHOCTH KPEMHHEBOM
nomtoxkku. B 2010 r. ato goctmwxkenue Obuto otMedeHo HoOeneBckoil mpemmueit 1o ¢usuke.
Paccunraiite maccy rpadenoBoro kBaapata pazmepom 1x1 cm. [Jnuny cszu C-C B rpadure
BO3bMUTE U3 CIIPABOYHOM JUTEpaTyphl. [ HACBIIEHUS CBOOOIHBIX BAJICHTHOCTEH YIIepoi B
rpadeHe crocobeH o0O0pa3oBbIBATH CBA3M C Tra3000pa3HbIMU BeIIeCTBaAMH. Yemy paBHO
MaKCHMaJbHOE YHCIIO aTOMOB BOAOPOZA, KOTOPOE MOXKET MPUCOEIWHUTH YKA3aHHBIM BBILIE
rpadeHOBBII KBaIpaT?

3. OpraHuyecKkue COCIMHEHHUS HEPEAKO HCIOJNB3YIOTCS Ui CTa0MIM3aIiH
HEOPraHMYECKUX HAHOYACTUL, oOOpa3ys Ha [OBEPXHOCTU IMOCIEIHUX 3alUTHBIA CIIOH,
OPEMSATCTBYIOIIMK — arperaiiii  HAHOYACTHIl, WX OKHUCICHHWI0O W MPOTEKaHHWIO JPYIHX
HEKeNaTeJIbHBIX XUMUYECKHUX peakiuii. OObIYHO Al ATOU LIeIH MPUMEHSIOT pa3iIndHble THOJbI,
MUHBI, (ochuHbl, HOCHUHOKCUABI M APYrHe BEIIECTBA, COJEPI)KAIIUE aTOM C HENOJeICHHON
napoii anekTponoB. Ilpu BoccranoBiaenuun HAUCI; Gopruapuaom HaTpusi B HPUCYTCTBHH
JOJCIMITHONA 00Pa3yIOTCsl HAHOYACTUIBI 30JI0Ta AUAMETPOM 3,9 HM, MOKPBHITHIE MOHOCIOEM
tuona. [Ipu cTosHMM Ha BO3MyXe STOT PAaCTBOP IMOCTEMEHHO «crapeeT». [lpu 3TOoM cpenHuit
pa3mep 4acTHIl 30J10Ta YBEITUYUBACTCS 70 6,2 HM.

1). Kakas yactsb (B %) MOJIEKyYN HOACHMITHONA MIPHU «CTapeHUW» NepeiieT B pactop? B
BUJIC KAKUX COCIMHEHHI OHM OYAyT HaXOAUTHCS B pacTBOpe?

JIpyroit MeTO MOJTydeHUsT HAHOYACTHII 30J10Ta 3aKitodaetcs B BocctanoBieHrnn NaAuCls
LUTPATOM HATPHS B IPUCYTCTBUU 12-aMUHOJIOAELUITHOIA.

2). Hanummre ypaBHEHMs MPOTEKAIOLIMX MPU 3TOM peakuuid. Paccumnraiite o0beM rasa
(H.y.), BBIIENIMBIIErocs MpU 00pa3oBaHuu | I HAHOYACTHUIL 30J10TA.

3). O0e yka3aHHbIE peakLUU IPOBOJMIN B ABYX(a3HOU cUCTeMe OKTaHOJI-Boja. B kakoi
¢daze OyayT HaXOAUTHCS MTOTYUYEHHBIE 30JIH 30J10Ta?

4. Yemy paBHa MaKCHMMaJbHO BO3MOXKHasi Macca YIJIEpOJHbIX HaHOTPYOOK, KOTOpbIE
MOYKHO MOJY4YMTh U3 rpadura Maccoit 1 r?

5. Peakius CO + NO B mpucytcTBuHu KiactepoB namnanust Pd2o-30 mpotekaer mpu 300 K.
yto Ha 150 K Hmke Temmeparypbl peaklMM, KaTaJu3upyeMOW MOHOKPHUCTAJUIMYECKUM
najagueM. Mcenons3ysa ypaBHeHre AppeHuyca Uil KOHCTaHTbl CKOPOCTH, OLIEHUTE, BO CKOJIBKO
pa3 KJacTepbl YMEHBIIAIOT SHEPrHI0 aKTUBALMM II0 CPAaBHEHUIO C MOHOKPHUCTAIIIMYECKUM
najuiaiieM (CuYuTanTe, uTo 3HaueHue 4 He 3aBUCHT OT pa3mepa dactul Pd).

6. HanouacTuubl 30710Ta M3BECTHHl CBOMMH YHHMKaJIbHBIMU CBOHMCTBaMH. (CKOJIBKO
KJIACTEPOB cocTaBa Alg MOXKHO MOTYYUTh U3 2,5 cM° MeTammndeckoro 3010t1a? [IIoTHOCTE 30110Ta
cocrasisier 19,3 r/em®.

7. Hanouwactuna, coaepxamasi 55 aroMoB 30j0Ta, umeer auamerp 1,4 Hm. Ouenure
paamyc aroma 30J10Ta, CYUTasl, 9YTO aTOMBI B HaHOYacTHIle 3aHUMarOT 70 % ee oObeMma.

8. Tpu roHbIX XxuMuKa Bacs, [lets u Jluma nony4uniu 3aaHie CHHTE3UPOBATh KBAaHTOBBIE
TOYKU celleHuJa nuHkKa. «CeneH — OMKaWIIMiA aHAJOr cepbl», - paccyxaanu oHH. [TosTomy
METOJ TOJYYEHHUsS CEeJIEHU/JAa LIMHKA JOJDKEH ObITh OJM30K K METOHqy cuHTe3a cyinbpuua. U3
CIIPAaBOYHMKA OHU y3HAJIU, YTO CEJEHM]I LIUHKA — KEJITOE BEIECTBO, HEPACTBOPUMOE B BoJe. [Ipu
BbIOOpE METOJ]a CMHTE3a MHEHMs XMMHUKOB pa3feiuiuchk. Bacs cMeman B mpoOupke Kpenkue
pacTBOpBl CEJIEHHMJA aMMOHMS M XxJopujaa IuHKA. IleTs B3si1 BMECTO cCelleHHJa aMMOHUS
cenenomoueBuny (NH2)2CSe, a J/luma mpormycTiiI TOK CEJICHOBOIOPO/Ia uepe3 caaldblii pacTBOP



areraTta IIMHKa ¢ J100aBJICHHOW B HETO OJICMHOBOW KUCIOTOW. M3yunm mabopaTopHbIe KypHAIBI
pebsar. B xypHaie ¢ 00JI0KKOW KpacHOro I[BEeTa 3alMCAHO, YTO MTHOBEHHO BBITIAJI JIMMOHHO-
JKEJITBII 0CcaJI0K, B TETPAJIU 3eJIEHOTO I[BETa C/eNIaHa 3alUCh — «PACTBOP OKPACHUIICS B KEJITOBATHIN
I[BET», a B YEPHOM JKypHAJIC — «IIPH HarpEeBaHUU POOUPKH 00pa30BaIoCh 30JI0TUCTOE 3EPKAIION.

1). Utro Ha3BIBAaIOT KBAHTOBBIMU TOYKAMU?

2). Kakoro nsera )XypHai y KaXJI0ro U3 peosT?

3). 151 yero npuMeHsUTU CeIECHOMOYEBUHY, OJIEHHOBYIO KHCIIOTY?

9. Iluponuzom .......... B [IPUCYTCTBUH BOJOPOJIa HA OKCHAHOM Katanuzarope npu 950 °C
HOJIYYEHBl .............. auamMeTpoM 3—6 HM, COCTOAIIUE W3 JBYX-TPEX ....... . [Honyuennsrit
MPOIYKT OYUIIATU OT IPUMECH KaTajiau3aTopa, o0padareiBas €ro ............ , @ 3aTeM BBICYIIHBAIIN

B Bakyyme. Kowmmuekc mammaaus ¢ auOenswimaenanetroHom  (DBA)  cocraBa
Pd2(DBA)3z pacTBOpujIM B TOJIyOJI€, pacTBOP HpOGHILTPOBAIA M BHECIH B HEro B armocdepe
aproHa IIOJIyYECHHBIE pAaHEE ....... . BplmenmuBumiics npu OXJIAXKIECHHM YEPHBIA OCAaJ0K
HAHOKATallM3aTopa OTICIUIN OT KEITOro pacTBOpa (MIBTPOBAHHEM, IMPOMBLIN U BBICYIIHIIU.
HcnapenneM GpuiabTpaTa MOXKHO PEr€HEPUPOBATH BECH ............. , UCTIOJIb30BaHHBIN 1J1 CUHTE3a
KOMILJIEKCA.

1). 3anoIHUTE MHOTOTOYHS B TEKCTE CJIOBAMH.

2). Yto coboit mpecTaBIsAeT MOTYICHHbIH KaTaau3aTop?

3). B xakoii cTeneHr OKUCIICHHUS HAXOJUTCS MaJIa i B KICXOJHOM KOMIUIEKCe?

4). Tlony4eHHbIN KaTalIn3aToOp MOYKHO HMCIOJIb30BaTh I THAPUPOBAHKS HEMPEISIbHBIX
coenuHeHuil. HazoBuTe ABa BellecTBa, HE SBISAIOLIMECS U30MEPAMHU, KOTOPbIE MOKHO MOJYYUTh
TUAPUPOBaHUEM JAU(EeHUTAIIeTUIICHA.

5). Kakue Momudukanuu yriieposa cnocoOHbl 00pa3oBbIBaTh KOMILICKCHI C MaJLIaueM?
[TpuBeauTe mpuMepbl MOIOOHBIX COETMHEHUH.

6). KakoBa npupoja CBA3M META/UI—YTJIEPOJI B OTUX COCTUHCHUSIX ?

10. B oxaHoO#t W3 Hay4HBIX Ja0OPATOPUN HCCIIENOBAIN KUHETUKY (HOTOOKHUCIEHHS THO(DEHA,
PacTBOPEHHOTO B CMECH H-OKTaH/Boja = 1:1, kuciopoaoM Bo3ayxa B HPUCYTCTBUH KaTajiu3aTropa —
nopoika TiO2. [Topouok GbLT MPUTOTOBIIEH 30JIb-TEJIb METOJOM U UMEJT YIETbHYIO0 OBEPXHOCTH 110 M2/T.

1). Kak BbI aymaeTe, modyeMmy HcCCieqoBareliell 3auHTepecoBa Takou pactBop? Kakyio
ponb B HEM urpaeT Bojaa? Hamummre ypaBHEHHE MOTHOTO OKHCIEHUS THO(EHa KHCIOPOAOM B
pacTBope.

2). CuuTasi, 4TO MOPOIIOK KAaTaIU3aTOpa COCTOUT U3 CHEPUUSCKUX YACTHUI] OHOTO U TOTO
XKe pasMmepa, paccuuTaiite ux paanyc. CKOJIBKO aTOMOB THUTaHa U KHCIIOpPOJia BXOJAT B COCTaB
onHoit HanouacTuipl? InotHocTs TiO2 npuMuTe paBHOit 3,6 T/cM>.

Pe3ynbTaThl KHHETHYECKUX HKCIIEPUMEHTOB IIPUBEIEHBI B TAOIUIIE.

Macca Ti102 (1) | 3aBUCUMOCTB KOHIIEHTpaIuu TuodeHa c(Mr/i)
Ha 100 M pacTBOpa |0T BpeMeHH t(4)

0 In c(t) = -0,159t + const

0,05 In c(t) =-0,334t + const

0,1 In c(t) = -0,641t + const

0,15 In c(t) =-0,447t + const

3). KakoBo ontumaiibHOE KOJMUYECTBO Karanuzaropa? [Ipenamonoxure, modeMy
YBEJIMYEHUE MACCHI KaTAJIM3aTOPa BEIIIE 3TOTO 3HAYCHUS TOPMO3HT PEAKITHIO.

4). TIpu onTHMaIbHOM KOJHUYECTBE KaTaJln3aropa:

a) OTIPEACIIUTE MOPSIAOK PEeaKIIUU OKUCIICHUS THO(EHA;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH H MEPHO/I odypacmnana THoeHa;

B) OIICHHTE, WCIOJb3ysd ypaBHEHHE AppEHHYca, HACKOJBKO KaTalu3aTOp CHW)KAeT
SHCPTHUIO aKTUBAIUU.



Konmponwnuie eéonpocwt k 1adopamophnwvim pabomam
Jlabopamopnas paboma Nol

1. YemM oOBsAcHsAETCS BO3HUKHOBEHUE HA IIOBEPXHOCTH HAHOYACTHUL] H30BITOUHON
MMOBEPXHOCTHOM dHEPrun?

2. Kaxoe siBieHUE Ha3bIBAECTCS NOBEPXHOCTHBIM IIJIA3MOHHBIM PE30OHAHCOM?

3. Uro Ha3bIBaeTCs MOJIAPHBIM KO3(h(UIMEHTOM SKCTUHKIMHU W KaK paccuuTaTh €ro
BEJIMUMHY, UCII0JIb3Ys 3aKoH JlamOepTa-bepa?

4. Kakoe siBleHHE€ Ha3bIBAIOT TUTAHTCKUM KOMOMHAIIMOHHBIM PAaCCESIHUEM CBETa U II€ OHO
npumensiercs’?

5. Kak BO3HHMKaeT MOBEPXHOCTHBIA IUIa3MOHHBIM MOJSIPUTOH U T/I€ BO3MOXKHO €ro
npuUMeHeHue?

6. Kakue ¢usnyeckue W XUMHUYECKHE SIBICHUS MOTYT IMPOUCXOIUTh C MOJIEKyJIaMu
BEIIECTB, aJICOPOMPOBAHHBIX HA TIOBEPXHOCTH HAHOYACTHIl cepedpa TOJ JEHCTBHEM
MOBEPXHOCTHOTO IJIA3MOHHOTO pe3oHaHca’?

7. YUeM oOBsicHSIETCS MOBBIIIEHHAs OaKTepULIMHASI aKTUBHOCTh HAaHOYACTHIL cepedpa?

8. ITo kakoMy MeXaHU3MY IIPOUCXOIUT BOCCTAHOBJICHHE HAHOYACTHUII cepedpa ¢ MOMOIIBIO
MTpaT-aHuoOHA?

9. Kakoii mporiecc mpuBOJUT K POCTY HaHOUYACTHUI[ cepedpa Mpu BOCCTAHOBICHUU MOHOB
cepebpa TeTparuIpodopaToM HATPuUs?

10. Kakue cniocoObl moy4deHusi HaHO4acTuIl cepedpa Bel eme 3naete?

Jlabopamopnas paboma Ne2

1. [IpuBeaute MexaHu3M (HOTOXHMMHUECKOTO BOCCTAHOBJICHHSI HOHOB cepedpa B BOJAHOM
pactBope ITAK.

2. OxapakTepusyiiTe pacmpejeneHne HaHOYacTUIl cepedpa Mo pa3Mepam, MOTYYeHHBIX
MpU MOMOIIHM (POTOXUMHUYECKOTO BOCCTAaHOBJIEHUsI. CpaBHUTE C Pe3yJIbTaTaMH OOPTUAPUIHOTO
BOCCTAHOBJICHHSI.

3. Kakue moOoUYHBIE TIPOIECCHI MMPOTEKAIOT MPU (POTOXUMUIESCKOM HITA PATHOXUMHUIESCKOM
BOCCTaHOBJICHHH KaTHOHOB cepedpa B BOJIHBIX pacTBOpax?

4. Yto npeacTanisieT co00i «cuHEe cepedpo», KaKOBBI €ro CTPOSHHUE U CBOWCTBA?

Jlabopamopuas paboma Ne3

1. Kakue BHemHue QaxkTopbl NPUBOAIT K YCKOPEHHIO IIpoIecca arperauu 305en
MeTamioB?

2. Kakue MexaHM3Mbl CTaOWIM3allMM HAHOYACTHUI[ METAJJIOB BBICOKOMOJIEKYJISPHBIMU
coeMHEeHUsAMU BaM n3BecTHBI?

3. Uro Takoe hoToCTUMYyIUpOBaHHAS KOATIECIICHITNs?

4. Ilpu moMouM Kakux (U3UKO-XMMHUYECKHUX METOJI0B MOXKHO HCCIJIEZOBATh MPOLECCHI
arperanuu 30Jei MeTajuioB?

Jlabopamopnuas paboma Ne4

1. Uto mpeacTaBisieT coO00¥ MarHUTHASI )KUJIKOCThH?

2. Kakwue BelecTBa MOTYT BBICTYIATh B POJIU AUCTIEPCHOMN (Da3bl B MArHUTHBIX KUIKOCTSIX ?

3. HazoBuTe 0CHOBHBIE CITOCOOBI TIOJYYCHUSI MAaTHUTHBIX JKHJIKOCTCH.

4. KaKI/Ie BEIICCTBA MOFYT HUCIIOJIB30BATHCA B KAUCCTBEC CTaGI/IHI/IBaTOpOB IJI1 MarHuTHBIX
JKUIKOCTEN?



5. B kakux 007acTSIX HAyKH M TCXHUKH B HACTOSIICEC BpEeMs MPUMEHSIOTCS MarHUTHBIC
JKHJIKOCTH?

6. Uem 00BsicHsETCS BhICOKas () (DEKTUBHOCTh CMa30K HAa OCHOBE MAarHUTHBIX JKUKOCTEH?

7. Kakoe mprMeHEeHUEe MarHUTHBIC KUJAKOCTH HAXOAST B METUITUHE?

Jlabopamopnas paboma Ne5

1. Ha3zoBute usBecTtHble Bam crmocoObl moJiydeHUs] HAHOYACTHUI[ MOJYIPOBOIHUKOBBIX
MaTepuasoB.

2. Yto Takoe TOPO? B yem nmpeumyiiecTBa 1 HEAOCTATKU METOI0B CHHTE3a HAHOYACTHI]
¢ ucnoispzoBanueM TOPO?

3. B 4eMm oTiinume NoIynpoBOAHUKOB OT METAJUIOB, IIOJIYMETAIIOB, IUIIEKTPUKOB?

4. Kakoli mopsiIoK MMEET MIUPUHA 3aMpelieHHON 30HbI Y CYIb(UI0B CBUHIIA U KaAMUs?

5. Kakywo ponp npu cunrese Hanouactur] urpaetr [IBC? K peakiusim kakoro tuma
OTHOCUTCS peaklys, IPOUCXOAINas IPU STOM CUHTE3e?

6. Hanmmure ¢opmyiy, CBSA3BIBAONIYI0 IMHMpHHY 3ampemennoil 3061 PbS (CdS) ¢
pa3MepoM €ro 4acTull.

Jlabopamopnas paboma Ne6

1. Kakue conm MeTayuloB 4allle BCEro HCHOJb3YIOTCA B KayecTBE HPEKYPCOPOB JUIS
MOJIy4YEHUs! HAHOIIOPOIIKOB?

2. Kakue noGouHble NPOAYKTHI BBLAEISAIOTCS IPH TEPMOJIM3E COJEeH MeTauloB B
3aBUCUMOCTH OT IIPUPOJIbI COJIM U YCIOBUM MPOBEIEHUS PEAKIIU?

Jlabopamopuas paboma Ne7

1. Hanuimute ypaBHEHHE U MEXaHHU3M PEAKITUU TIOTyUESHHsI OPraHUuueCcKoro JIOMUHO(DOpa.
Kak Ha3bIBaeTcs 3ta peakuus?

2. IlpennonoxuTe BO3MOKHBIE TOOOYHBIE MPOAYKTHI IPUBEICHHON PEAKIUH.

3. Paccunraiite BBIXO/1 p€AKLIMM U COOTHOILLEHUE PEAreHTOB.

4. Yro takoe momuHectennus? Kakue Buasl mromuHeciieHInn BaM n3Bectuel? YeMm oHn
00yCIOBIIEHBI?

3a4eTHO-IK3aMEHAIMOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOIl  aTTecTanuu
(3x3ameH/3a4eT)

1. Cnucox éonpocoeé 0na nodzomoexku K 3auemy

1. Ucropust pa3BUTHS HAHOHAYKH.

2. CoBpeMEHHbBIE NMPEACTABIEHUS U TEHJAECHIIUN Pa3BUTHSI HAHOXUMUU.

3. Pa3zmepHbie 3¢ (heKTh B HAHOXUMUH.

4. CTpyKTYpHBIE U 3JIEKTPOHHBIE «MarMueCcKue» 4ncia.

5. 3aBHCHMOCTb PEaKIIMOHHOW CIOCOOHOCTH M (DU3UYECKUX CBOWCTB OT pasMepa
KJIAaCTEPOB.

6. Onrudeckne CBOWCTBA METAJUIMYECKMX HAHOYACTHII W KJIACTEpPOB: IUIA3MOHHOE
MOTJIONIEHHE, TeopHst Mu.

7. DNEKTpUYECKHUE U MarHUTHBIE CBOMCTBA HAHOMATEPHAJIOB.

8. Karanutuueckue cBoiicTBa HAHOYACTHII.

9. IlpocBeuynBaronias U CKaHUPYIOIIAs AIEKTPOHHASI MUKPOCKOTIHA.

10. O6mue NpUHIMITEI CKAHUPYIOIEH 30HJ0BOM MUKPOCKOIIHH.

11. Cxanupyromias TyHHenbHass MUKpockonus (CTM).



12. AtomHo-cuiioBas Mukpockomnust (ACM).

13. Ckanupyromas ontudeckas Mukpockonus oxHero mois (COMBIT).

14. MonHo-noJsieBasi MUKPOCKOIIHSI.

15. Pentreno-nudpakiimOHHBINA METO ONIPEICICHHUS CTPYKTYPHI M pa3MEPOB YaCTHII.

16. IlpuMenenue Macc-CrieKTPOMETPHH JUIsl UCCIIEI0BAaHUSI HAHOCHUCTEM.

17. TloyueHre HAHOYACTHUI] METOJIOM JIa3epHON aOJSAIHH.

18. TlonyyeHre HaHOYACTHUIl METOJJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlonyyeHne HaHOYACTHUL] METOJOM KaTOAHOIO PACIIbUICHUS.

20. [TonyyeHue HaHOYACTHULL A3PO30JIBHBIM METOOM.

21. COHOXMMHUYECKOE AUCTIEPTrUPOBAHHE.

22. KpuoxuMu4eCcKuii CHHTE3 HAHOCHCTEM.

23. TepMoJii3 METAINIOOPTAaHUYECKUX PEAreHTOB.

24. XuMHUYECKU CUHTE3 HAHOYACTHI] B pacTBOpPE.

25. BoccTaHOBUTENH, TPUMEHSEMBbIE JIJIs1 XUMUYECKOTO CUHTE3A.

26. ®oT0- U pagUaAIIMOHHO-XUMUYECKOE BOCCTAHOBJICHHE.

27. CuHTEe3 B MULICIUISIPHBIX CUCTEMAX.

28. JIByx(da3Hblil CHHTE3 B BOJAHO-OPTaHUYECKUX CPEIaX.

29. ArperaTtuBHasi 1 KHHETUYECKAsl YCTOMYMBOCTh HAHOYACTHII.

30. doTocTUMYNUPOBAHHAS arperanys HAaHOYaCTHII.

31. Mexanu3Mbl CTaOUIM3alUA HAHOYACTHI] TOBEPXHOCTHO-aKTUBHBIMH BEILIECTBAMH B
pacTBope.

32. MexaHu3Mbl CTaOMIM3AIMM HAHOYACTHUL] BHICOKOMOJIEKYJISIPHBIMU COEIMHEHUSIMU B
pacTBope.

33. MarpuuHas U30J1KsI HAHOYACTHUL] B IOPUCTBIX MOIUMEpax.

34. JlennpuMepHbIE COEIMHEHNS KaK MaTPULbI 1711 TOJIyY€HHs] HAHOYACTHULL.

35. ®ynnepeHsl: pa3HOBUIHOCTH U METOJIbI TIOJTYYEHHS.

36. Xumuueckue peakiuu QysaiepeHoB.

37. ®ynneputhl U X CBOMCTBA. DHA03ApAIbHbIE KOMIUIEKCHI (PYIIEPEHOB.

38. CTpyKTypa yriepoIHbIX HAHOTPYOOK M METO/BI UX MOITy4EHHUSI.

39. CBoiicTBa U IPUMEHEHUE YTIIEPOIHBIX HAHOTPYOOK.

40. TTunontel. I'padem.

Kputepuu onieHuBaHus pe3yabTaTOB 00y4YeHHUsI

Onenka Kpurepuu onieHuBaHUs 110 3a4eTy
CTyneHT yCHemHO OCBOMJI BCE pa3feibl HM3y4aeMOW JHCHUIUIMHBI,
GAUTEHON CaMOCTOATENLHO  BBIMONHII M 3allMTHI 1abopaToOpHBIE pa60TBIU,
6330BL1 chopMHpOBal CHCTEMY 3HAaHMH W yMEHUH B 00J1aCTH COBPEMEHHOM
yPOBEHD XUMHUHM U QU3UKH HAHOMATEepUaJIOB, B KOTOPOH MOTYT NMPUCYTCTBOBATh
OLIMOKH U JIOMYIIEHUS, He UMEIOIINe MPUHLIUIHAIBLHOTO XapaKTepa.
«HE 3a4TEHO» CTyaeHT MIoXo BJaJeeT TEOPETUYECKHMM MaTepualioM, HE CIIOCOOEH
menee 50%, CaMOCTOSITENIbHO 3alUTUTH JIa0OpaTOpHbIE pabOThl, CHUCTEMAa 3HAHUU B
YPOBEHb HE 00J1aCTH COBPEMEHHOM XUMHM M (PU3MKH HAHOMATEPHUAJOB COAEPIKUT
chopMUpOBaH 00JIbI1I0€ YUCIIO OLIMOOK, 1100 BOBCEe HE CHOPMHUPOBAHA.

OueHouHbIE CpencTBa Uil MHBAIUAOB M JIMI C OTPAHWYEHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM M JINL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPEAOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS AJIs IOArOTOBKH OTBETA HA DK3aMEHE;



— IpU TIPOBEJICHNUH TIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS WHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAWUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHHUYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. YueGnas auteparypa

1. Crapoctun, B.B. Matepuasibl 1 MeTOAbl HAHOTEXHOJIOTHI [DJIEKTPOHHBIA pecypc]:
yuebHoe nocobue / B.B. Ctapoctun. - Dnektpos. nad. - M.: BUHOM. JlaGoparopusi 3HaHui,
2015. - 434 c. - https://e.lanbook.com/book/66203.

2. AunpueBckuii, P.A. OCHOBBI HAHOCTPYKTYPHOI'O MaTepuanoBeieHus. Bo3amoxxHOCTH 1
npoOieMbl [ DeKTpoHHBIN pecypc]: MoHorpadus / P.A. AuapueBckuii. — DeKTpoH. 1aH. — M.:
BUHOM. Jlaboparopus 3nanuii, 2017. — 255 ¢. — https://e.lanbook.com/book/94128.

3. [Tyn, Y. Hanorexuosoruu [Tekcr]: yuebnoe mocoodue st cryaentos / Y. ITym-mi., .
OysHc; nep. ¢ anri. nox pen. fO. U. T'onoBuHa. - 4-e, ucnp. u gom. uza. - M.: Texnocdepa, 2009.
-335c.

4. bpannon, /I. MukpoctpykTypa marepuaioB. MeToabl HCCIEIOBaHHUS U KOHTPOJIS
[Tekcr]: yuebHoe mocodue ms cryaentos / 1. bpaumon, V. Kamnan; mep. ¢ anrt. nox pea. C. JI.
Baxenosa c nom. O. B. Eropooii. - M.: Texnocdepa, 2006. - 377 c.

5. Ceprees, I'.b. Hanoxumust [ Tekct]: yaebnoe mocodue mist cryaentoB / I'. b. Ceprees. -
[3-e u3a.]. - M.: Kawxnbiii 1om «YHauBepcutety, 2009. - 334 c.

5.2. Ilepuoanyeckasi JuTepaTypa

1. Yenexu XxuMuu - pocCUMCKUI Hay4HBIH KypHa, MyOJUKYIOIIHI 0030pHbIE CTaThH 110
aKTyaJbHBIM ITPOOJIEMaM XUMHUU U CMEXHBIX HaYK.

2. Xypnain oOmield XUMAU — OAWH W3 KPYIMHEHIINX POCCHICKHX HAyYHBIX >KYPHAJIOB,
OTpa’KaIOIIMX OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS XUMUH, TyOIUKYIOMIUNA paOOThl, MOCBAIIEHHbIE
aKTyaJIbHBIM OOIIMM BONpOCAM XUMHHM W MpoOIeMaM, BO3HHUKAIOIIMM Ha CTHIKE Pa3IMYHBIX
pa3fesioB XMMUH, a TaK)KE€ Ha TPAHUIAX XUMUU U CMEXHBIX C HEH HayK (METaJuIoOpraHUUYECKUE
COCIMHEHUS, DJIEMEHTOOPraHMYECKass XUMUS, OPTaHUYECKUE U HEOPTaHWYECKUE KOMILIEKCHI,
MEXAHOXMMMSI, HAHOXUMHUS U T. 1.).

3. KomnoumHbiit )xypHaJI - pPOCCHUCKHI HAYYHBIM JKypHal, B KOTOPOM MYyOIHKYIOTCS
pe3ysbTaThl HCCIEOBAHUN B 00JIACTH XUMHUECKOW HAyKH, Kacarouuecs Ipo0aeM IUCIepcHOro
COCTOSIHUS BEILECTBA M IOBEPXHOCTHBIX SIBJICHUM B JUCIEPCHBIX cHCTeMax. TeMaMu xypHaia


https://e.lanbook.com/book/66203
https://e.lanbook.com/book/94128

SABIAKOTCA O6p330BaHI/Ie KOJUIOMJHBIX CHUCTEM, UX MOJICKYIAPHO-KHMHCTUYCCKHUE W OINTUYCCKHE
XapPaKTCPUCTHUKHU, TOBCPXHOCTHBIC CHUJIBI, B3aUMOJCHCTBHE KOJJIOMIHBIX HaCTHlIl, CTa6I/IJII/ISaLII/I$I,
KPUTCPUH IIOTCPU CTaO0MIBLHOCTHU Pa3IMYHBIMU AUCIICPCHBIMU CUCTEMAMMU.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
S)

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHblie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHasoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYH K DJIEKTPOHHOM OuOIHOTeKe
nuccepraiuii Poccuiickoit rocynapcreennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Dnekrponnas koyweknus Okcdopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

agkrwnE

Pecypcbl cBoOOAHOTO OCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wudopmarnmonnas cuctema "EnuHoe 0KHO ocTyma K 00pa3oBaTenbHbIM pecypcam”
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbIX 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoaymnbpHOTO AMHAMUYecKoro ooyuenus hitp://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, TyOIMKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAITHOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeTonnueckne yKazaHus 1Jis1 00y4aOIIUXCS 10 OCBOEHUIO T CUUILIMHBI (MOTYJIs1)


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
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https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
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http://school-collection.edu.ru/
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VYcnemHoe n3ydenue AUCUMILIUHBL «Hanoxumus» TpeOyeT OT CTYIEHTOB PErylspHOTO
MOCEIICHUS JIGKIMHA, a TaKKe aKTUBHOW pabOThl Ha MPAKTUYECKUX 3aHATHUAX, BBITOJHEHHUS
TECTOBBIX MPOBEPOYHBIX PAOOT, BHIMOIHEHUS U 3aLIUTHI JIAOOPATOPHBIX PabOT, O3HAKOMIICHUS C
OCHOBHOMW M JIOIIOJIHUTEIIbHON PEKOMEHAYEMOM JINTEPATYPOX.

[Ipy MOATrOTOBKE K JICKIIMOHHOMY 3aHSTHUIO CTYJICHTaM PEKOMEHAYeTCs:

1) mpocMOTpeTh 3amucu TMPEeAbIAyLIeH JeKIUM W BOCCTAHOBUTH B MAMSITH paHee
W3YYEHHBII MaTepHal;

2) Oeryio MpOCMOTPETh MaTepHal HPEACTOSIIEH JICKIUU, C IEJIbI0 JYYIIer0 YCBOCHUS
HOBOTI'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadoTaTh OTICIbHBIC (PPArMEHTHI TEMbI MPOILION JICKIHU, eCIIN
3TO HEOOXOIUMO.

[Tpu KOHCIIEKTHPOBAHUH JEKIIMOHHOTO MaTepralia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMAaTU4HO, MOCIE0BATEIbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIC IOJOXEHHS, BBIBOIbI,
0000mIeHust U (GOPMYITMPOBKH, HE MBITASICh 3aIMCAaTh BECh MPENOaBaeMblii MaTepuaj CJIOBO B
CJIOBO.

[Ipy 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHMMATEIbHO H3Y4YWTh MAaTEepHal TMPEACTOSIIEH pPabOThl M COCTaBHUThH IUIAH €¢
BBITTOJIHEHHS,

2) ynenuTh MOBBHIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOsIIen
paboThI (MCIOIB3yEeMBIM PEAKTUBAM M 000PYIOBAHUIO, @ TAKIKE TEXHUKE PA0OTHI C HUMHN);

BreimonusaTe nabopaTopHylo paboTy HEOOXOJMMO aKKypaTHO M IOCIEOBaTEIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM >KypHase. [lis ycremmHo# 3amuThl
nabopaTtopHoOi paboThl HEOOXOIMMO THIATENFHO U3YYUTh JEKIMOHHBIN U, €CIIH 3TO He00X0IMMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABWIIBHO 3aIllOJHHUTH
71a00paTOPHBIM KypHal, clenaB Bce HEOOXOAMMbIE pacdyeThl U cHOPMYIHPOBAB BHIBOJBI IO
MpoJieTTaHHOM padoTe.

ITpy NOArOTOBKE K MPAKTUYECKOMY 3aHATHIO PEKOMEHYEeTCsI:

1) 03HAKOMHUTHCSI C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCyXIaThCs Ha 3aHITHH;

2) mopaboTaTh C KOHCIEKTOM JICKIIMU IO TEME 3aHITHS, a TaKKe O3HAKOMHUTHCS C
peKOMeHyeMoll JuTepaTypoil MW (MpH HEOoOXOAMMOCTH) JOIOJHUTEIbHBIMH HCTOYHUKAMHU
UHPOpPMALIUU B BHJIE TIEPHOAMYECKUX U3MaHNi 1 VIHTepHEeT-pecypcoB.

ITpu BBIMONTHEHUH MPAKTHUECKOW pabOThI CTyI€HTaM HEOOXOAMMO OTMEUYATh T€ BOIPOCHI
U pa3JelNibl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 TOCIEAYIOMEeH KOHCYIBTAIUN Y
npenojaBatens. Kaxaplii CTYAEHT JODKEH CTPEMHUTbCS aKTMBHO PabOTaTh HA NMPaKTHYECKUX
3aHATHUSAX U YCIEITHO BBIMOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrodarenbHas paboTa Hapsay € ayIMTOPHOM MPEACTABISET OJHY M3 BaXKHEHUIIMX
dbopm yuebHOTO TIporiecca. CamocToaTeNnbHass paboTa — 3TO TJIaHUpyeMasi padoTa CTYJIEHTOB,
BBITOJIHSIEMAsT MO 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HermocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO IS
OBJIa/ICHUS TIPEACTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMS HaBBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, NMpoQecCHOHAIbHON NeATeNbHOCTH, CIIOCOOHOCTH MPUHHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIE
peLIeHHs U T.1I.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl 0OJBIIOE 3HAUEHHWE UMEET WHIUBUIyaslbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

WnauBuayanbHbple KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AUU OOYUYEHHS U YCTaHOBIICHUIO BOCIIUTATEIILHOTO KOHTAKTA
MEXJy TpernojaBaTesieM W O00y4alollMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBBSI.




7. MaTepuajibHO-TEXHUYECKOe oDecredeHne Mo JUCHUIIHHE (MOIYJII0)

HaumMmeHoBaHue crienmagbHbIX
TMOMeEILeHU I

OCHAaIIEHHOCTD CIIEIMaIbHBIX
TMOMeEILeHUH

HepequL JIMIICH3UOHHOT O
IporpaMMHOTO obecrieueHust

VYuebOHble ayJUTOPHU ULt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
THUIIA

Meobernb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows;
Microsoft Office

MIPOBEJCHUS J1abOPAaTOPHBIX padoT.
JlabopaTopust opraHmIecKOi XUMUU
(aym. 410C)

Texamaeckue CpeacTBa 06y‘leHI/IHZ

MIEPEHOCHOE MYJIbTHMETHHHOE
obopynoBaHue (HOYTOYK,
IIPOEKTOP)

ObopynoBanue:
CrelHaIn3upOBaHHAs
nabopaTopHas  MeOenb  (CTOJIBI,
CTyNbsl, WIKapbl IS PEaKTHBOB U
00opynoBaHuUs, BBITSDKHBIC
mKadpl), CpPEIcTBa  MOXKAPHOH
0e30MacHOCTH M OKa3aHWs IepBOH
MEIUIHCKOH HOMOILH,
XUMHYECKast nocyna u
o0opyznoBaHue, BECEHI

nabopaTopHbIe eKTpoHHBIE A&D
EK-4101, snexrporuutku — 10 mr.,
CYWIMNIBHBIN ~ mKad,  Memanku
MeXaHWYecKre — 8 IIT., MeIalKku
Margutaeie IKA HS 7 — 8 mr,,
pOTalMOHHbBIE UCHIAPUTENN — 2 IIT.,
pedpakromerp HPD-454 B2M,
IpudopsI ULt OTIpeAeIeHUs
temneparypsl miasneHus [1TI1 — 8
IIT., XUMHYECKUE PEAKTHBBI.

VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;
MPOBEICHUSI sansaTHii | TexHuueckue cpencrea ooyuenus: | Microsoft Office
CEeMHMHAPCKOTO THIIA, TPYIIOBLIX M | SKPaH, IPOEKTOP, KOMIBIOTED

HHANBHUAYAIBHBIX  KOHCYJIBTALHH,

TEKYLIETo KOHTPOJIS u

OPOMEKYTOYHOM aTTeCTAlUH

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyAUTOPUH JUTST
KypCOBOTO NPOSKTUPOBAHHUS
(BBIIOJTHEHUS KYPCOBBIX paboT)

Kypcogast paboTa He npexycMoTpeHa y4eOHbIM TUIAaHOM.

Jlist

CaMOCTOSTEIILHON

paboTbl  oOydvaromuxcs

PEAYCMOTPEHBI

IIOMCIICHUA,

YKOMITIJICKTOBAHHBIC CHGHI/I&HI/ISHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» M obecrneueHrueM J0CTymna B DIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanMeHoBanue nmoMenieHui i
CaMOCTOSATENTFHON pabOTHI
0o0y4Jarmuxcs

OcHalleHHOCTh TOMEIEHUH 11
CaMOCTOSTENIFHON pabOTHI
0o0yJarmuxcs

[lepedeHp MHMLIEH3HOHHOTO
MPOTPAMMHOTO 00ecrieueHus

TTomemnieHue it caMOCTOSATEIILHOM
paboThl 00y4aroIUXCs (YUTATBHBIH
3an HayuHoli OnbmmoTexn)

Meoben: yuebHas mebenb
Kommuiexkt  cnenuanu3upoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
nH}opMannoHHO-
KOMMYHHUKaIMOHHOH
«/lHTEpHET» W JOCTYNmOM B
JIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHON  OpraHHU3alUH,

CCTH

Microsoft Windows;
Microsoft Office




BeO-KaMepbl, KOMMYHHKAILIMOHHOES
obopynoBaHue, 00CCICUHBAOIICE
JOCTyml K  CETH  HHTCPHET
(mpoBoaHOE COEIIMHEHHE u
OecrpoBOMHOE  COCIMHCHHE MO

texnosorun Wi-Fi)

TTomenieHue jisi caMOCTOSATEIILHOMN
paboTh1 oOydatonxcs (aym.
401C)

Meobernb: yuebHas MeOenb
Kommiexkr  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOAKIOYEHHEM K
WHPOPMALNOHHO-
KOMMYHUKaLMOHHON
«HTepHET» ©  JOCTYIIOM B
SNIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopyaoBaHue, 0OCCICYHBAOIICE
JOCTym K  CETH  HWHTEPHET
(npoBoaHOE COC/INHECHHUE u
0eCrpoBOHOE  COCTUHEHHE IO
texnojorur Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office




