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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Henpro aucruminabl «HaHOXUMUS) SBISETCS OCBOSGHHE MPO(ECCHOHATBHBIX 3HAHUA U
nosrydeHue npodeccuoHAbHBIX HABBIKOB B 00JACTH COBPEMEHHBIX HAHOPA3MEPHBIX CUCTEM U
HaHOCTPYKTYPHBIX MaT€pPHAJIOB, a TAK)KE€ METOJOB MX MOTYUYEHHUS U UCCIICTOBAHMS.

1.2 3agaun AMCHUILIMHEI

3agaun y4yeOHOUM aucHUIUIMHBL «HaHOXUMUS» COCTOST B HM3YYCHHH TEOPETUUYECKHUX
MIPEACTABICHUN HAHOXUMHUHU U OOIIUX MPUHITUIIOB BIUSHUS CTPYKTYpPbl HAHOMATEpUAJIOB HAa UX
CBOICTBa, TMOJYyYCHHE TMPAKTUYCCKUX HABBIKOB B O00JACTH JIaDOpaTOpPHOTO CHHTE3a U
MCCJICI0BaHMS HAHOPA3MEPHBIX CHCTEM.

1.3 MecTo AucuMnInHbI (MOIYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hucuurumna «HaHOXMMHS» OTHOCHUTCS K 4YacTH, (QOpPMHPYEeMOW yYaCTHHKAMHU
oOpa3oBatenbHbIX oTHOIIEHUN brioka 1 "ucuurmianasl (Mogyau)" yueOHOrO IJIaHa U SIBJISETCS
JTMICIATUTMHOM TI0 BBIOOPY. B cooTBeTCTBHM C pab0ouuM yueOHBIM TUIAHOM JUCIUILINHA U3yYaeTCs
Ha 3 Kypce. Bua npomexxyTouHOM aTTecTauu: 3a4er.

Nzyuenuro  gucuurmimuael  «HaHoxumwusy  mpeAlIecTByeT HM3y4YE€HHE — JAUCIUTUIINH
«Heoprannueckas xumus» u «Kpucrammorpadus».

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbLHOM IPOrPaMMBbI

N3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Y
00yyaroIuXxcsl CIETYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUC MHAUKATOPA PeSyJ’ILTaTBI 06y‘leHI/Iﬂ 10 TUCIUITTIMHE
JOCTHIXKCHUA KOMIICTCHIITUMN

[IK-2. CriocoGeH NMpUMEHSTh COBPEMEHHYIO allaparypy IpH NMPOBEJCHUHM HAYYHBIX HCCIIEOBAaHHM, a TaKKe
00pabaThIBaTh U AaHAJIU3HPOBATH MOITYUYEHHBIC PE3yIbTATHI

UIIK-2.1. OcyuiecTBisieT UCCIIeIOBaHUE | 3HAeT OCOOCHHOCTH (M3MKM M XUMHH HaHOPa3MEPHBIX
XMMHYECKHX COCIMHEHHWII W MAaTepuajoB C | CHCTEM W HAaHOCTPYKTYPHBIX MAaTEPHAJIOB

HCIIOIB30BAHMEM COBPEMEHHOIO XHMHYECKOIO | yMEEeT OCYIHIECTBISITH KUIKO(a3HbIN JT1a00paTOpHBIN CHHTE3

o0opynoBaHus HaHOpa3MEPHBIX YacTHIL
UIIK-2.2. OOpabaThiBacT ©  aHATU3UPYET | BIaJeeT HABBIKAMH XUMHYECKOTO CHHTE3a U CHEKTPATLHOTO
SKCIIEPUMEHTAJIbHbIE JIaHHBIE, TIOJMY4YEHHbIE C | MCCIIEOBAHMS HEOPraHUYECKUX HaHOCHUCTEM "

UCTIONIb30BAHMEM  COBPEMEHHOM  XMMHYECKOH | MEpPCIIEKTHBHBIX OPraHMYECKUX MOJIEKYJT
armaparypsl
ITK-3. CnocobeH HCToNIb30BaTh COBPEMEHHBIE TEOPETHUECKHE MPECTaBICHHSI XUMUYECKON HAaYKH JUIs aHaJIn3a
9KCIIEPUMEHTAIIbHBIX JIAHHBIX
UIIK-3.1. Hcnonssyer COBPEMEHHBIEC | 3HAET OCHOBHbIE (U3UYECKHE U XUMHUYECKHE METO/bI
TEOpPETHYECKHE  TPEJCTABJICHUs  XMMHYECKOW | MOJYYEHHs U MCCIIeIOBaHHS HAHOCUCTEM

HAaYKH B CBOEil MpodeccHoHaNbHOMN JIesITeIbHOCTH

UIIK-3.2. Wurepnperupyer pe3ynbTarhl | yMeeT YCTaHaBJIUBATh B3aUMOCBSI3b CTPYKTYDbI
XAMHUYECKOTO  JKCIIEpHMMEHTa Ha  OCHOBE | HAHOPAa3MEPHBIX CHCTEM C HX (PH3UKO-XHUMHYECKUMHU
COBPEMEHHBIX TEOPETUUECKUX NIPEICTaBICHUN CBOMCTBaMM

Pe3ynbpTarel 00y4eHMs] TO AMCUMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSTEIbHOM pabOoThl 00yUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIECHHBIM
y4e€OHBIM IJIAaHOM.

WHaukaTtopel  JOCTMXKEHUS KOMIETEHLUH  cuMTaoTcs  CHOPMHPOBAHHBIMU  TPU
JOCTUKEHUHN COOTBETCTBYIOUINX UM PE3YyJIbTaTOB O0yUEHUSI.

2. CTpyKTypa M colepkaHue TUCUHUIIINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

OOmiast TPYyA0EMKOCTh TUCIHMIUIMHBI COCTaBIsAeT 3 3aueTHbIX eauHuIisl (108 gacos), ux
pacripesiesieHie 1o BUaaM padoT MpeCTaBIeHO B Ta0InIe



Bunpl pabot Bcero ®dopma 00yueHUS
4acoB OuHasi
5
ceMecTp
(gackr)

KonTtakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHSA (BCEro): 50 50
3aHSATHS JISKIIMOHHOTO THIA 16 16
71a00paTOPHBIE 3aHATHS 34 34
MPaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHSATHS
Wuas koHTaKTHasi padora:
Kontponb camocrostensHoi pabotsl (KCP) 2 2
IIpomexxyTounas arrecraus (MKP) 0.2 0.2
CamocTosiTesIbHAsi pad0Ta, B TOM YHCJIE: 55.8 55.8
Odopmienne nabopaTopHbeIX paboT 25 25
CaMocTosATeNnbHOE U3yUYeHHE TEOPETHUECKOTO MaTepraia 15.8 15.8
CaMocTOsTeNnbHOE peLICHHE 3319 5 5
[ToaroToBKa K TEKyLeMY KOHTPOIIIO 10 10
Kountpoasb:
Ooman gac. 108 108
TPYA0EMKOCTh B TOM 4YMCJie KOHTAKTHasi padoTa 52.2 52.2

3a4. e 3 3

2.2 Coaeprxanue QU CIUAININHbBI
Pacripenenenne BuI0B yueOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3/iesiaM AUCIHILTAHBL.
Pa3zesbl (TeMbl) TUCIUTUIMHBI, H3ydaeMble B 5 cemectpe (ounast popma o0yueHws)

KonmuectBo yacoB
Bueayaur
Ne HaumeHnoBanue pazaenos (Tem) AyuTopHas op}ilaﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1. Beenenne 8 2 - 2 4
2. CBoiicTBa HAHOMATEPHAIOB 18 2 - 4 12
3. MeToas! ucciief0BaHNs HAaHOOOBEKTOB 16 4 - 2 10
4, Crioco0FblI IosTydeHHs HAHOYACTHII 32 4 - 14 14
5. VY CeTOMYMBOCTE M METOBI CTAOMIN3ALIMH HAHOYACTHL] 16 2 - 4 10
6. YraeponHble HAHOMATEPHAIIBI 158 | 2 - 8 5.8
HUTOI'O no pazdenam oucyuniuHul 16 34 55.8
Konrpoins camocrositensHo# pabotsl (KCP) 2 - - - -
[Ipomexytounas arrecranus (MKP) 0.2 - - - -
[ToaroTroBka K TEKyIeMy KOHTPOIIIO - - - - -
OO1mas Tpy10eMKOCTb 0 AUCIUTUINHE 108 - - - -

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ansTus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUILTHHBI
2.3.1 3ansaATHS JIEKIITMOHHOT0 TUIIA

No HaumenoBanue paznena Coneprante paszea (Tembl) ®dopma TeKyero
(TemMbr) KOHTPOJISt
1. |BBemenue Wctopus pa3surus HaHoHayKH. COBpEeMEHHbIE MTPECTAaBICHHNS |pEeIIeHIEe 3a1a4
1 TEHICHIIUH Pa3BUTH HAHOXUMUH.
2. |CgoiicTBa Pasmepusie >ddextsr B Hanoxumuu. CTpyKTypHBIE H|peIIeHHE 3aiad,
HaHOMAaTEpHUaJoB DJIEKTPOHHBIE «Maru4ecKue» YucIa. 3asucumocts|JIP1, JIP3
PEaKIMOHHON CITIOCOOHOCTH M (PM3WYECKHX CBOMCTB OT




pazMepa KJIaCTEpoOB. OnTuyeckue CBOMCTBA METAJUIMYECKHUX
HaHOYAaCTUIl U KJIACTCPOB: IJIa3MOHHOC MOTIJIOLICHUE, TCOPUAL
Mu. 3J'ICKTpI/I‘IeCKI/Ie 1 MarHUTHHIC CBOMCTBA HaHOMAaTcpuaoB.
Karamurndeckue cBolicTBa HaHO4YaCTHII.

MeToabl HCCHEAOBAHUS
HAaHOOOBEKTOB

IIpocBeunBaromas u CKaHUpYyoIas 3IEeKTPOHHAs
MUKpOCKONHUsA. Bupl ckaHupyromei 30H10BOM MUKPOCKOIIMH:
ckanupyromas TyHHensHast (CTM), atomHo-cuioBast (ACM) u
CKaHUpYIOIas ONTHYECKas MHUKPOCKOMHMS OJIVDKHETO TIOJIs
(COMBII).

pelieHue 3a1au

MeToabl uccIeI0BaHUS
HaHOOOBEKTOB

HonHo-mioneBasi MHKpPOCKOIHUS. PeHTreHo-nmndpakinoHHbIH
METOJ ONpeneNeHNs CTPYKTYpBl M pa3MepoB dacTui. Macc-
CIIEKTPOMETPHSL.

peuieHne 3axavd

CriocoObI IOy YeHNUS
HAaHOYACTHUII

@usndeckne METOABI TIONyYCHWS] HAHOYACTHIL JIa3epHas
abmAmus, METON  MOJEKYJSIPHBIX  ITy4KOB, KaTOAHOE
pacibUIeHHe, — adpo30ibHBI  Meron.  COHOXMMHYECKOE
qucneprupoBanue. Kpuoxumuueckuit cunres. Tepmonus
METaJUIOOPTaHNUECKUX PEareHTOB.

peuieHne 3aaa4,

JIP2,

JIP4

Cnoco0bl nosTy4eHus
HAHOYACTHUII

XUMHUUECKUI CHUHTE3 HAHOYACTHLL B pacTBope.
BoccranoButenu, npuMeHsieMble AJi1 XUMHUYECKOTO CHUHTE3a.
®DoTO0- ¥ pauallMOHHO-XUMUYECKOE BOCCTaHOBJIeHHE. CHHTE3
B MHUICIULIPHBIX cucTeMax. JIByx¢a3Hblii CHHTE3 B BOJHO-
OpraHMYECKUX cpeaax.

peUICHUC 3a/1aY,

JIPS

VY CcTOHYUBOCTD U METOIBI
CTaOMIIN3aNi
HaHOYACTHII

AFpeFaTI/IBHaﬂ N KHUHCTHYCCKasA YCTOFI‘IPIBOCTB HaHO4YaCTHII.
q)OTOCTI/IMyJ'II/IPOBaHHaﬂ arperanysi HaHO4YaCTHUII. MexaHHU3MEBI
CTa6I/IJ'II/ISaI_II/II/I HAaHOYACTUll MOJUMCEPAMU W ITOBCPXHOCTHO-
AKTUBHBIMH BCHICCTBAMHU B PACTBOPC. ManI/I‘IHaﬂ U301 0UA
HAaHOYaCTUIl B  HNOPUCTBIX IIOJIUMEpPaAX. ﬂeHZ[pI/IMepHLIe
COCAMHCHMS KaK MaTpULbl IJIs IOJYUYCHUA HAHOYACTHII.

peuicHue 3aaa4,

JIP6

YrnepogHsie
HaHOMAaTepHUAaIbI

OynnepeHsl:  PasHOBUAHOCTH M METOABl  MOIYYECHHS.
Xumudeckue peakuun QyinepeHoB. @DyiuepuTel M HX
CBOMCTBA.  DHJIODIpalbHBIE  KOMIUIEKCH  (DYJICPEHOB.
CTpyKTypa YIiIepoAHBIX HAHOTPYOOK M METO/IBI X MOTYYECHHUS.
CBoiicTBa M IPUMEHEHHUE YTIIEPOIHBIX HAHOTPYOOK. [Tunosst.
I'paden.

peuicHueC 3aaa4

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThbl)

No HanmenoBanue paznena TemaTuKa 3aHATHiH/paboT ®dopma Tekymiero
(Temsr) KOHTPOJISA

1. |Croco6sI momyueHus ITomyyeHne HaHOpa3MepHBIX 4YacTHIl cepebpa B BogHbIX|JIP1
HAHOYACTHII pacTBOpax METOJOM XUMHUYECKOTO BOCCTAHOBIECHHUS

2. |Cnoco0bl mosry4eHus ITomyyeHne HaHOpa3MEpHBIX 4YacTHIl cepebpa B BOAHBIX |JIP2
HAHOYACTHII pacTBOpax MeToJ0M (POTOXHMHUYIECKOTO BOCCTAHOBIICHHS

3. |YcroiunBocTh U MeTO/IbI [MI3yueHne arperaTMBHONH YCTOHYMBOCTH CTaOMIM3MPOBaHHBIX|JIP3
cTabunuzanuu HaHOpA3MEPHBIX YaCTHI] cepedpa B pacTBOpe
HAHOYACTHIL

4. |CsoiicTBa [TonydeHue u uccne0BaHuE MAarHUTHOM AKUAKOCTH JIP4
HaHOMaTEpHAJIOB

5. |Cnoco0sl moy4eHus [Tonyuenne W wucciieoBaHHE KBAHTOBBIX To4ek cynbdunal/IP5
HaHOYACTHIL CBHHIIA U CYJIb(pHIa KaAMUs

6. |Cnoco0bl moy4eHus [Monyuenne nupoOpHBIX HAHOTIOPOIIKOB pa3iokeHueM coeii|JIP6
HAHOYACTHIL METAJLIOB

7. |YrieponHsle [Monyuenne opranudeckoro somuHopopa - 1,5-nudennn-3-|JIP7
HaHOMAaTEpHAIIbI OeH3WINICHITNPA30JI0HA. Yacts 1. Cunres

IUOEH3MINACHAIIETOHA.

8. |Yruepomubie Cunte3 opranuyeckoro JromuHOpopa - 1,5-mudennn-3-|{JIP7
HaHOMATEPHAJIBI Oen3mmaeHnupas3onaona. Yacte 2. CHHTE3 EJIEBOTO MPOAYKTA.

9. |- Perenve 3aa4 1o BCeEM pasjeiiaM Kypca pelieHue 3a1au

3amrura 1aboparoproit pabotsr (JIP), koutponbhas padora (KP).

2.3.3 [IpuMepHasi TeMaTHKA KyPCOBBIX padoT




Kypcogas paboTa He mpeycMOTpeHa YIeOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaKOIIHUXCS 10 TUCHHUILINHE

[Mepeuenp y4eOHO-METOAUUECKOTO 0OECTICUEH S AUCIUTUTUHBI [0
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

1 | Odopmrnenne mabopatopusix |1 CrapoctuH, B.B. Marepuansl 1 MeTOAbI HAHOTEXHOJIOTHH [DIEKTPOHHBIH
pabot pecypc]: yaebroe mocobue / B.B. Ctapoctus. - OnexTpoH. gas. - M.: BUHOM.
Jlaboparopust  3Hammir, 2015. - 434 ¢ - Pexum mocryma:
https://e.lanbook.com/book/66203. — 3aru. ¢ skpana.

2 | CamocrosrensHoe n3zyuenue |2 Ceprees, I'.b. Hanoxumus [Tekcr]: yaeOHOe mocobue mist ctynentos / I. b.
Teopetnueckoro Marepuaia |Ceprees. - [3-¢ u3a.]. - M.: KamxkHublii oM «YHEBepeuTe, 2009. - 334 c.

4 [MoaroroBka k TekymeMmy |MeToauyeckne peKOMEHIAIMN K OPraHn3aliy ay JUTOPHOH U BHEAYAUTOPHOU
KOHTPOJIIO (camocTOsTENEHOI) PabOTHI CTYIEHTOB: MeToYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. IlounHok, A.B. becmanmos, H.B. Jlo3a. — KpacHonap:
Kyb6anckuii roc. yH-1, 2018. - 89 c.

VY4eOHO-MeTOINYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 0OyYaroIIUXCS U3
YHCJIa MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble MPH OCBOCHUM JUCIHUNIHHBI
(Mmoxy.ns)

B xoxe wu3ydeHMsT OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOIINX
00pa30BaTeNbHBIX TEXHOJOTHH: JIeKIUH, Ja00OpaTOpHBIE 3aHATHs, CaMOCTOSITENbHas paboTa
CTYJEHTOB.

KoMmneTeHTHOCTHBIN MOAX0A B paMKax MpenojaBaHUsl IUCUUIUIMHBI peaau3yercs B
UCIIOJIb30BaHU N HHTEPAKTHBHBIX TEXHOJIOTHI U aKTUBHBIX METO10B (IpobieMHast jiekius, pabora
B MaJIBIX IPyNIax) B COYETAHUH C BHEAYIUTOPHOU pabOTOMH.

NudopManinoHHble  TEXHOJOTHH, NPUMEHSEMbIE TPU WU3YUYEHUH JTUCHUTIIUHBIL:
HCITOIb30BaHNE UH(GOPMAITMOHHBIX pecypcos, JOCTYIIHBIX B nH(}OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, IPUMEHSIEMbIC IPU U3YYCHUN TUCIUTLTAHBI
— JUIsl JIAIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSl TMPENYCMOTPEHA OpTraHU3aLMs
KOHCYJIbTallMli C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHOYHBIe CpeACTBA UIA TEKYIIero KOHTPOJsI YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTaluu



OneHouHbIC CpeACTBa MpEIHA3HAYEHBI MJIsi KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTHKEHUI 00YyYaroIIMXcsl, OCBOMBIIMX IMPOrpaMMy y4eOHOW TUCIUIUTUHBL « HaHoXumus.

OneHouHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKyllero
KOHTPOJIsA B popMe 3a/1a4 [Tl pEIICHUs B ay TUTOPUH, KOHTPOJIbHBIX BOIIPOCOB K J1JAOOPATOPHBIM
paboTam, 1 IPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB K 3aUETy.

CprKTypa OLHCHOYHBIX CPEACTB NJIA Tekymeﬁ H HpOMe)l(yTOqHOﬁ aTrreCTaluun

Kon u HaumeHoBaHMe HaumeHoBaHME OLIEHOYHOTO CpPe/ICTBA
Ne Pe3ynbraTel 00y4yeHus
UHAUKATOpa . IIpomexyTouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymmit KOHTpOJIB
(B cootBeTcTBUU C 1. 1.4) arTecTanus
HIIK-2.1. OcyuiecTBasieT | 3HaeT 0CcOOEHHOCTH | 3ajayu JIsl pEelIeHUs B Bomnpoc Ha 3auere
ucclieIoBaHNe buzukn u XUMHHU | ayJUTOPHUH;
XMUMHUYECKHX COEIMHEHUI | HaHOpa3MepHBIX cucteM M | JlabopaTopHas paboTa
u MaTepHuasoB C | HAHOCTPYKTYPHBIX
1 | ucnosnb3oBaHHEM MaTepHaJioB
COBPEMEHHOTO yMeer ocymecTBiIATh | JJabopaTopHas pabora -
XUMHYECKOTO KHUIKO(Da3HBIN
00opymoBaHuUs nmabopaTOPHEIA CHHTE3
HAaHOPa3MEPHBIX YaCTHII
BIIANICCT HaBeIkamu | JlaboparopHas pabota -
HIIK-2.2. O6pabateiBact A patopHai p
XIMHYECKOTO CHHTE3a W
u aHAM3UpPyeT
CIEKTPaILHOTO
SKCIICPUMCHTAIBHEIC
HCCIIeIOBaHUA
2 | naHHBIE, MOJyYEHHBIE C
HEOPTaHMYECKUX
HCTIOJIB30BaHHEM
N HaHOCHCTEM u
COBPEMEHHOU
N NePCIEKTUBHBIX
XMMUYECKOIl armapaTypbl
OpPTraHUYECKUX MOJICKYJI
UIIK-3.1. Ucnons3yer | 3HaeT OCHOBHBIE | 3a/iauu JyIs PEIICHUs B Bomnpoc Ha 3auete
COBpPEMEHHBIE (du3nYecKre 1 XUMUYECKUE | ayAUTOPUU
TEOpPETHICCKHE METOJBl  TIONYYCHUS W
3 | MpencTaBieHns HCCIICIOBAHUS
XUMHYECKOH HAayKW B | HAHOCHCTEM
cBoeit
npogecCHOHANTBHOM
JICSITeTbHOCTH
HIIK-3.2. yMeeT YCTaHaBJIMBATh | 3aJayu JJIsl pELICHUS B Bormpoc Ha 3auere
Wutepnpetupyer B3aUMOCBA3b  CTPYKTYpBI | ayAUTOPHH;
pe3yNbTaThl XUMUYECKOTO | HAaHOpa3MepHbIX cucteM c¢ | Jlaboparopnas pabota
4 | sKkcriepUMEHTa Ha OCHOBE | UX (DU3UKO-XUMHYCCKHUMHU
COBPEMEHHBIX CBOMCTBAMU
TEOPETUIECKUX
MpeICTaBICHUM

TunoBbie KOHTPOJIbHbIE 3aJAHUS WU UHbIE MATEPHUAJIbI, HEOOXOAUMBbIE 1JIs1 OLEHKH
3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
¢GopmMupoBaHusl KOMIIETEHIIMI B MIpollecce 0CBOEHHUS 00Pa30BaTeILHON POrPaMMbl

3aodanusn 013 KOJIEKMUBHO20 PEUleHUs 6 AyOumopuu

1. Tlopomok AMOKCHIA THTAaHA UMeeT yAenbHyko moBepxHOcTh 110 M%/r. Cumtas, uTo
MOPOULIOK COCTOMT M3 C(PEepHUeCKUX YaCTHUIl OJMHAKOBOIO pa3Mepa, pacCuMTalTe UX pajauyc.
CKOJIBKO aTOMOB THTaHa M KHCJIOPO/a BXOAAT B cocTaB oaHOM HaHodacTHIlbl? [TnotHoCTh TiO2
paBHa 3,6 r/cm®.

2. Monocnoii rpadura — AByMEpPHYIO CETKY MPaBWIBHBIX IIECTHYTOJbHUKOB U3 aTOMOB
yriepoa Ha3biBatoT rpaderoM. B 2004 1. A. I'eiim u K. HoBoCenoB cMOTTH BBIACIUTH TAKOH CIIOM




U3 MOHOKpHUCTaJlIa rpaduTa U pa3MecTUTh €ro B BHJE IUIEHKH Ha MOBEPXHOCTH KPEMHUEBOM
nomnoxku. B 2010 1. aT0 moctmwxkenue ObUI0 oTMeueHO HoOeneBckol mpemueit mo Qusuke.
Paccuunraiite maccy rpadeHoBoro kBaapara pazmepom 1x1 cm. Jlnuny cBsa3u C-C B rpadure
BO3BMHUTE W3 CIPABOYHOM JUTEpaTyphl. [ HACKIEHUS CBOOOJHBIX BAJIGHTHOCTEU YTIEpos B
rpadene crocobeH oOpa3oBBIBATH CBSI3W € Tra3000pa3HBIMU BellecTBaMU. Yemy paBHO
MaKCUMaJIbHOE€ YHCIO aTOMOB BOJOPOJIa, KOTOPOE MOXET MPUCOCAMHHUTH YKa3aHHBIM BBIIIE
rpad)eHOBBIN KBaIpaT?

3. OpraHuyeckue COCIUHEHHUS HEPEAKO HUCHOJNb3YIOTCA A CTa0MIM3aluM
HEOpPraHMYECKUX HAHOYACTUL, oOpa3yss Ha IOBEPXHOCTU IMOCIEAHUX 3alUTHBIA CIIOH,
OPENATCTBYIOUIMHA  arperaliud HAHOYACTHI, WX OKHUCIEHHI0O M IPOTEKAaHUIO JAPYrux
HE)KEJIaTEJIbHBIX XUMUYECKUX peakiuil. OObIYHO AJIs STOW LIEIN NPUMEHSIOT pa3IuyHble THOJBI,
MUHBI, (ochuHbl, HOCPUHOKCUABI M APYTHE BELIECTBA, COJEpKAalMe aTOM C HENOoJeICeHHON
napoii snekTpoHoB. [lpu BoccranoBiaenun HAUCIs OGopruapuaom Hatpuss B TPUCYTCTBUH
JOJEIMITHONA 00Pa3yIOTCsl HAHOYACTULBI 30J10Ta AUAMETPOM 3,9 HM, HOKPBITBIE MOHOCIOEM
trona. 1Ipu cTostHMM Ha BO3AyXe ATOT PacTBOP IOCTENEHHO «crapeer». IIpm 3TOoM cpenHunit
pasMep YacTHIL 30JI0Ta yBEJIUUUBaeTcs 10 6,2 HM.

1). Kakas gactsb (B %) MosieKy1 JOASLWITHOIIA IIPH «CTapeHUW» Iepeiiier B pactBop? B
BUJIC KAKUX COCIMHEHHUH OHU OyAyT HaXOAUThCS B pacTBope?

JIpyroit MeTox mosTyueHHs HAHOYACTHII 30J10Ta 3aKirodaetcsi B BocctanoBieHnn NaAuCly
LUTPATOM HATPUS B IPUCYTCTBUM 12-aMHHOAOACLMITHOIA.

2). Hanummre ypaBHEHHMs] IPOTEKAIOLIUX MPU 3TOM peakuuid. Paccuuraiite o0beM rasa
(H.y.), BBIIEIMBILErOCs IIpH 00pa30BaHuU 1 T HAHOYACTHIL 30J10Ta.

3). O6e yka3aHHBIC peaKlUy MMPOBOIIIN B IBYX(a3HOU cHCTeMe OKTaHOJI-Boa. B kakoi
(aze OyyT HaXOAUTHCS MOJIyUYEHHBbIE 30511 30510Ta?

4. Yemy paBHAQ MaKCHUMaJbHO BO3MOXKHAsi Macca YIJICPOJHBIX HAHOTPYOOK, KOTOpBIE
MO’KHO MOJXY4YUTh U3 rpagura Maccoit 1 r?

5. Peakius CO + NO B mpucyTcTBUH KiaacTepoB namtaaus Pdoo-30 mporekaer mpu 300 K.
yro Ha 150 K Himke TeMmmeparypsl peaklMH, KaTaaU3UpyeMOil MOHOKPHUCTAJUTMYECKHM
namaaueM. Mcnonb3ys ypaBHeHHe AppeHuyca JUisi KOHCTaHTbl CKOPOCTH, OLIEHUTE, BO CKOJIBKO
pa3 KJacTepbl yYMEHBIIAIOT SHEPIUI0 AKTUBAIMM [0 CPABHEHUIO C MOHOKPHUCTAJUINYECKUM
najuiaaueM (CYuTanTe, 4To 3HaueHue A He 3aBUCHT OT pa3mepa dactuil Pd).

6. HaHO‘-IaCTI/IIII)I 30JI0Ta H3BCCTHHBI CBOUMMU yHI/IKaHBHI)IMI/I CBOﬁCTBaMI/I. CKOHI)KO
KITacTepoB cocTaBa Als MOJKHO MOTYYHTE U3 2,5 cM° MeTalndeckoro 30m0ta? [II0THOCTh 30710Ta
coctasmsieT 19,3 r/em®.

7. Hanowactuima, coaepxamiasi 55 atomoB 30j0Ta, umeer auametrp 1,4 M. OueHute
paanyc atroma 30J10Ta, CYMTast, YTO aTOMBI B HaHO4YacTuIle 3aHuMaroT 70 % ee oobema.

8. Tpu ronbIx xumuka Bacs, Ilets u Jluma nomyuninu 3agaHie CHHTE3UPOBATh KBAHTOBBIE
TOUKM celeHuaa nuHKa. «CeneH — OmmkalMii aHANOr cepbl», - paccyxjaanu oHH. [loaTomy
METO/ TOJY4YEHHUs CeJIeHU/a LIMHKA JTOJDKEeH OBITh ONM30K K METONy CHUHTe3a cyiabduna. 13
CIIPaBOYHHMKA OHU y3HAJIM, UTO CEJEHM]I IIMHKA — KEJITOE BEIECTBO, HepacTBOpUMoe B Bojie. [Ipu
BbIOOpE METOJ]a CMHTE3a MHEHMsS XMMHUKOB pa3ieiuiuch. Bacs cMemian B mpoOupke Kpemkue
pacTBOpBl CEJIEHHMJa aMMOHHS U XJopuja IUHKA. lleTs B3 BMECTO celleHHJa aMMOHUS
cenenomoueBuHy (NH2).CSe, a /luma npomycTHI TOK CEIEHOBOIOPOIA Yepe3 Ciadblil pacTBOP
areTara IMHKa ¢ J0OaBJICHHON B HEro OJeMHOBOM KucaoTol. M3yunm mabopaTopHble *KypHabI
pebsaT. B xypHane ¢ 00I0XKKOH KpacHOTO IIBETa 3alMCaHO, YTO MTHOBEHHO BBINAJ JTUMOHHO-



KEJITBI 0CaZI0K, B TETPaI 3eJIEHOTO I[BETa C/IeJIaHa 3alliCh — «PACTBOP OKPACHUIICS B KEJITOBATHIN
I[BET», & B YEPHOM KYypHAJIC — «IIPH HarPEBaHUU IPOOUPKH 00pa30BaIOCh 30JI0TUCTOE 3€PKATIOY.
1). Uto Ha3pIBaIOT KBAHTOBBIMU TOYKaAMU?
2). Kakoro 1Bera xypHall y KaKJI0ro U3 peosT?
3). Jlns yero mpuMeHsUId CeJICHOMOYEBUHY, OJIEMHOBYIO KUCIIOTY?

9. Iluponuzom .......... B IIPUCYTCTBUU BOJOPOJIa HA OKCUIAHOM KartanuzaTope npu 950 °C
HOJIYYEHBI .............. quaMeTpoM 3—6 HM, COCTOAILIUE M3 JBYX-TPEX ....... . [Honyuenusrit
MPOAYKT OUMIIANIN OT MPUMECH KaTajau3aTopa, 00padbarbiBas €ro ............ , @ 3aTeM BBICYLIHBAJIN

B Bakyyme. Kommiekc mnammaaus ¢ gubensmwiuaenaneroHom  (DBA)  cocraBa
Pd2(DBA)3 pacTBOpujIM B TOJIyOJI€, pacTBOP IpOGHILTPOBAIN M BHECIH B HEro B armocdepe
aproHa TOJYy4Y€HHbIE paHEE ....... . BpuienuBmmiicss npH OXJIAXACHUM YEPHBIH OCal0K
HAHOKATaJIM3aTopa OTICIIUIN OT KEJITOro pacTBOpa (MIBTPOBAHHEM, IPOMBLUIN U BBICYIIHIIU.
HcnapenneM GuiabTpaTa MOXKHO PET€HEPUPOBATH BECH ............. , UICIIOJIb30BaHHBIN JUI CUHTE3a
KOMILIEKCA.

1). 3anoIHUTE MHOTOTOYHS B TEKCTE CJIOBAMH.

2). Yto coboit mpeacTaBIsAeT MOTyYECHHbBIH KaTaau3aTop?

3). B xakoii cTeneHn OKUCIICHHS HAXOJUTCS MaJJIa i B KICXOJAHOM KOMIUIEKCE?

4). Tlony4eHHBIN KaTaIn3aTOp MOXHO HMCIOJb30BaTh Il TUAPUPOBAHMS HETIPEICTbHBIX
coenquHeHuil. HazoBuTe aBa BellecTBa, HE SBISIOLIMECS U30MEpPaMH, KOTOPbIE MOXKHO MOJIYYHUTh
TUAPUPOBaHUEM JAU(eHUTAIIeTUIICHA.

5). Kakue mMomudukanuu yriiepojia crocoOHbl 00pa3oBbIBATh KOMILICKCHI C MaJIarueM?
[TpuBenuTe mpuMepsl MOTOOHBIX COETUHEHUI.

6). KakoBa npupoja CBA3M META/UI—YTJIEPO/I B ATUX COCTUHCHHSIX ?

10. B oxHo#t W3 Hay4HBIX Ja0OPATOPHN HCCIIENOBAIH KUHETUKY (HOTOOKHUCIEHHS THO(DEHA,
PacTBOPEHHOTO0 B CMECH H-OKTaH/Boja = 1:1, kuciopoooM Bo3ayxa B HPUCYTCTBUH KaTajiu3aTopa —
nopoika TiO2. [Topouok GbLT MPUTOTOBIIEH 30JIb-TEJIb METOZIOM U HMEJT yETbHYIO MOBEPXHOCTH 110 M2/T.

1). Kak BbI aymaeTe, moueMmy HcCCieaoBaresield 3anHTepecoBan Takoi pactBop? Kakyro
ponb B HEM urpaeT Bojaa? Hamummure ypaBHEHHE MOIHOTO OKHCIEHUS THO(EHa KHCIOPOAOM B
pacTBope.

2). CuuTasi, 4TO MOPOIIOK KAaTaIU3aTOpa COCTOHUT U3 CHEPUUSCKUX YACTHUI] OTHOTO U TOTO
XKe pasMmepa, paccuuTaiite ux paaunyc. CKOJIbKO aTOMOB THTaHa U KHCJIOpOJa BXOJAT B COCTaB
onHoit Hanouactuikl? IlnotHoCTs TiO2 MpUMuTE paBHOiL 3,6 T/cM>,

Pe3ynbpTaThl KHHETHYECKUX IKCIEPUMEHTOB IPUBEICHBI B TAOJIUIIE.

Macca Ti102 (1) | 3aBUCUMOCTH KOHIIEHTpauu TuodeHa c(Mr/i)
Ha 100 M pacTBOpa |0T BpemeHH ()

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 omnTuManbHOe KoimmuecTBO Karanmmszaropa? I[lpeamonoxwure, mouemy
YBEJIMUYEHUE MACChI KaTaJIU3aTopa BhIIIE STOTO 3HAUYEHUSI TOPMO3HUT PEAKIUIO.

4). [Ipu onTHMaNTEHOM KOJIMYECTBE KaTalu3aropa:

a) ONpeaeNnuTe NOPAJOK peakluy OKUCIIeHUs THO(dEeHa;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH U IIEpUO/I TOJIypaciaia THOPEHa;

B) OLIEHUTE, HCIONb3Yysl ypaBHEHHE ApPpEHHUYyCa, HACKOJIBKO KaTalu3aTop CHUXKAET
DHEPIrUI0 aKTUBALUU.

Koumponwvnusie eonpocwl K 1adbopamopmusvim pabomam



Jlabopamopnas paboma Nol

1. Yem oOBsCHSCTCS BO3HUKHOBEHHE HA IIOBEPXHOCTH HAHOYACTHI] H3OBITOYHOU
MMOBEPXHOCTHOW SHEPTUn?

2. Kakoe siBJieHH€ Ha3bIBACTCS TOBEPXHOCTHBIM IJIA3MOHHBIM PE30HAHCOM?

3. Uto Ha3bIBaeTCS MOJISIPHBIM KOA(D(PHUIIMEHTOM SKCTUHKIIMM M KaK PacCUYUTaTh €ro
BEJIMUYMHY, UCII0Ib3Y4 3aKoH JlamOepTa-bepa?

4. Kakoe siBleHHE Ha3bIBAIOT TMTAHTCKUM KOMOWHAIIMOHHBIM PACCESHUEM CBETA U TIE OHO
npuMeHsiercs?

5. Kak BO3HMKaeT MOBEPXHOCTHBIA IUIA3MOHHBIA MOJSIPUTOH W TJ€ BO3MOXXHO €T0
pUMeHeHue?

6. Kakue ¢usnueckne M XHUMHYECKUE SIBJICHUS MOTYT IMPOMCXOAWTH C MOJICKYyJaMu
BEIICCTB, aJCOPOMPOBAHHBIX HA TIOBEPXHOCTH HAHOYACTHUI[ cepedbpa TMoa JIeHCTBHEM
MMOBEPXHOCTHOTO IIJIA3MOHHOTO pe30HaHca?

7. Yem 00BsicHSETCA MOBBIIIICHHAS! OaKTEPUIIMIHAS aKTUBHOCTh HAHOYACTHI] cepedpa?

8. ITo kakoMy MeXaHU3MY ITPOUCXOJUT BOCCTAHOBJICHHE HAHOYACTHUIL cepedpa ¢ TOMOIIIBIO
HUTpaT-aHUOHA?

9. Kakoii mporiecc mpuBOJUT K POCTY HaHOUYACTHI] cepedpa Mpu BOCCTAHOBIEHUU HOHOB
cepebpa TeTparuapodopaTomM HATPuUs?

10. Kakue cniocoObl moy4deHusi HaHO4acTuIl cepedpa Brr eme 3HaeTe?

Jlabopamopnas paboma Ne2

1. [IpuBenuTe MexaHu3M (POTOXUMUYECKOTO BOCCTAHOBIICHUS HOHOB cepebpa B BOJIHOM
pactBope ITAK.

2. OxapakTepusyiiTe pacmpezelieHue HaHO4YacThll cepedpa Mo pa3Mepam, MOJTYYEHHBIX
MpU MOMOIIHM (POTOXUMHUYECKOTO BOCCTAaHOBJIEHUsI. CpaBHUTE C pe3yJIbTaTaMH OOPTUIAPUIHOTO
BOCCTAHOBJICHHSI.

3. Kakne moGoUYHBIEC TIPOIECCHI MPOTEKAOT MPH (POTOXUMUIECKOM HITH PATHOXUMHUIESCKOM
BOCCTaHOBJICHHH KaTHOHOB cepedpa B BOJIHBIX pacTBOpax”?

4. Yto npeacTanisieT co00i «cuHee cepedpo», KaKOBBI €ro CTPOCHHUE U CBOWMCTBA?

Jlabopamopuas paboma Ne3

1. Kakue BHemHue QakTopbl NPUBOAIT K YCKOPEHHIO Ipolecca arperauuu 305ed
MeTaioB?

2. Kakue MexaHM3MBbl CTaOMJIM3AallMM HAHOYACTHUI] METAJIOB BBICOKOMOJEKYJISIPHBIMU
coequHeHusAMU BaMm u3BecTHBI?

3. Uro Takoe (hoTOCTUMYIMPOBAHHAS KOATIECIIEHIINs?

4. Ilpu moMouM Kakux (U3UKO-XUMHUECKUX METO/I0B MOXKHO MCCIIEJIOBATH MPOLIECCHI
arperanuu 30Jei MeTajuioB?

Jlabopamopnuas paboma Ne4

1. Yro npexacrapinseT co00i MarHUTHAs KUAKOCTh?

2. Kakue BeliecTBa MOTYT BBICTYTATh B POJIH AUCIIEPCHOH (ha3bl B MATHUTHBIX JKUKOCTSIX?

3. HazoBuTe 0CHOBHBIE CITOCOOBI TOMYYECHHSI MAaTHUTHBIX JKHJIKOCTEH.

4. Kakwue BeliecTBa MOTYT UCIHOJIb30BAaThCS B KAYECTBE CTAOMIU3AaTOPOB ISl MATHUTHBIX
JKUIKOCTEN?

5. B xakux 00nacTsX HayKd W TEXHHKH B HACTOSAIIEE BPEMs MPUMEHSIOTCS MarHUTHBIC
SKHIKOCTH?



6. UeM o00BsicHseTCS BBICOKAs 2((HEKTUBHOCTH CMa30K HA OCHOBE MarHUTHBIX JKHIKOCTEH?
7. Kakoe MPUMCHCHUC MATrHUTHBIC JKUAKOCTH HAXOJAIAT B Me,[[I/II_[I/IHC?

Jlabopamopnas paboma No5

1. Ha3oBute u3BecTHble Bam crocoObl MONMy4YeHHS HAHOYACTHI] IMOJYIPOBOIHUKOBBIX
MaTepuasoB.

2. Yto Takoe TOPO? B yem nmpeumyiecTBa 1 HEAOCTATKU METOI0B CUHTE3a HAHOYACTHI]
¢ ucnoispzoBanueM TOPQO?

3. B 4em oTiinume NoIynpoOBOAHUKOB OT METAJUIOB, IIOJIYMETAJIIOB, TUAIEKTPUKOB?

4. Kakoli mopsiIoK MMEET MUPUHA 3aMPelIeHHON 30HbI Y CYIb()HUI0B CBUHIIA U KaAMUS?

5. Kakywo ponps npu cunrese HaHoudactuil urpaetr [IBC? K peakuusim kakoro tuma
OTHOCHUTCS peaKkliys, IPOUCXOAsIIasi IPU STOM CUHTe3e?

6. Hanummure ¢opmyiy, CBA3BIBAIONIYI0 IIMPHUHY 3ampenieHHoi 30Hbl PbS (CdS) c
pa3MepoM €ro 4acTull.

Jlabopamopuas paboma Neb

1. Kakue conam MeTauloB 4Yallle BCEro MCIIONb3YHOTCS B KAaueCTBE NPEKYPCOPOB UL
MOJIy4Y€HHUs] HAHOIIOPOIIKOB?

2. Kakue noOGouHble NPOAYKTHI BBIACISIOTCS IPH TEPMOJIM3E COJEH MeTauloB B
3aBUCHUMOCTH OT IIPUPOJIbI COJIU U YCIIOBUM NMPOBENECHUS PeaKuu?

Jlabopamopnas paboma No7

1. Hanmmmte ypaBHEHHE M MEXaHW3M PEAKIIUU TIOTYYCHHS OPraHMIeCKOro JIIOMHHODODA.
Kaxk Ha3piBaetcs sta peakius?

2. TlpenanonoxuTe BO3MOKHBIE TOOOYHBIE MPOAYKTHI IPUBEICHHON PEAKITUH.

3. PaccuunraiiTe BBIXOJ1 p€aKlIMM U COOTHOILLEHUE PEAreHTOB.

4. Yro takoe momuHecteHnus? Kakue Buapl aroMuHecteHnun Bam n3sectunr? UeMm oHu
00yCIIOBJIEHBI?

3a4eTHO-IK3aMEeHAIIMOHHbIE MaTepuajidbl [Jisl MPOMEXKYTOUYHOI  aTTecTAlMU
(3x3ameH/3a4eT)

1. Cnucox éonpocoeé 0na nodzomoexku K 3auemy

1. Mctopus pa3BUTHs HAHOHAYKH.

2. CoBpeMEHHbBIE IPECTABICHNS U TEHACHLIUN Pa3BUTHS HAHOXUMHUH.

3. Pa3zmepHbie 3¢ (HeKTh B HAHOXUMUH.

4. CTpyKTypHBIE U 3JIEKTPOHHBIE «MAarMueCKUE» YUCIIA.

5. 3aBHCHMOCTb PEAKIIMOHHON CHOCOOHOCTH M (PHU3UYECKHX CBOMCTB OT pa3Mepa
KJIACTEPOB.

6. OnTuyeckue CBOWCTBA METAUIMYECKMX HAHOYACTUI[ M KJIACTEPOB: IUIA3MOHHOE
NOTJIOUIEHHUE, Teopust Mu.

7. DIIEKTpUYECKUE U MarHUTHBIE CBOMCTBA HAHOMAaTEPHAIIOB.

8. Karanurnueckue cBOMCTBa HAHOYACTHLI.

9. IlpocBeunBaronias U CKaHUPYIOIIask JIEKTPOHHASI MUKPOCKOITHS.

10. O6mue NpUHIMITEI CKaHUPYIOIIEH 30H10BOM MUKPOCKOITHH.

11. Ckanupyromas TyHHenbHas Mukpockonus (CTM).

12. AtomHo-cuiioBas Mukpockonusi (ACM).

13. Ckanupyromas ontuyeckas Mukpockomnus onvxaero nojist (COMBIT).



14. MonHo-noJsieBasi MUKPOCKOIIHSI.

15. PeHTreHo-audpakinoHHbIH METO ONPEAETICHUS CTPYKTYPbI U Pa3MEPOB YaCTHII.

16. IlpuMenenue Macc-CrieKTPOMETPHH JUTsl UCCIIEI0BAaHUSI HAHOCHUCTEM.

17. TloyueHre HaHOYACTHUI] METOJIOM JIa3epHON aOJIsIHH.

18. TlomyueHne HaHOYACTHUIL METOJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlonyueHne HaHOYACTHUL] METOJOM KaTOAHOI'O PACIIBUICHUS.

20. [TomyuyeHne HaHOYACTHULL A3PO30JIbHBIM METOAOM.

21. COHOXMMHUYECKOE AUCTIEPTUPOBAHUE.

22. KpuoxuMuuecKuii CHHTE3 HAHOCHCTEM.

23. TepmoJnu3 METAINIOOPTAaHUYECKUX PEareHTOB.

24. XuMHUYECKU CUHTE3 HAHOYACTHI] B pacTBOpPE.

25. BoccTaHOBUTENN, TPUMEHSAEMBIE JJIsI XUMUYECKOTO CUHTE3A.

26. ®oTO0- U pagUalMOHHO-XUMUYECKOE BOCCTAHOBJICHHE.

27. CuHTEe3 B MULIEIUIIPHBIX CUCTEMAX.

28. JIByxda3Hblil CUHTE3 B BOJAHO-OPTaHUYECKUX CPEIax.

29. ArperatuBHas U KHHETHYECKasl yCTOWYMBOCTh HAHOYACTHLI.

30. doTocTUMYIMPOBAHHAS arperanys HaHOYaCTHII.

31. MexaHu3mbl CTaOMIM3aIMM HAaHOYACTHUI] TOBEPXHOCTHO-AKTUBHBIMU BEIIECTBAMU B
pacTBope.

32. MexaHu3Mbl CTaOMIM3AIMM HAaHOYACTHUL] BHICOKOMOJIEKYJISIPHBIMU COEIMHEHUSIMU B
pacTBope.

33. MarpuuHas U30JIs1KsI HAHOYACTHUI] B IOPUCTBIX MOJIUMEPaX.

34. JlenapuMepHbIe COSIUHEHHS KaK MATPHULIbI [Tl TOTYYSHHS] HAHOYACTHII.

35. ®ynnepeHsl: pa3HOBUIHOCTH U METOJIbI TIOJTYUCHHS.

36. Xumuueckue peakiuu QyuiepeHoB.

37. ®yuiepuThl U UX CBOMCTBA. DHI03IPAIbHBIC KOMITJIEKCHI (QYIUIEPEHOB.

38. CTpyKTypa yriaepoaHbIX HAHOTPYOOK U METObI UX MOIYUCHHUS.

39. CBoiicTBa U IPUMEHEHUE YTIEPOJHBIX HAHOTPYOOK.

40. TTunozter. I'padem.

Kputepuu oneHuBaHus pe3yabTaTOB 00y4eHuUs!

Onenka Kpurepuu onieHuBaHUs 110 3a4eTy
CTylleHT YCIEIIHO OCBOMJI BCE pa3feibl M3y4aeMOW AHCIUIUIMHBI,
«BAUTEHON CaMOCTOATENLHO  BBIMONHWI M 3allMTHIT 71abopaTopHbIE pa6OTBIv,
633081 chopmMHpoBan CHUCTEMY 3HaHMH W yMEHUH B 00J1acCTH COBPEMEHHOM
yPOBCHD XUMHUHU U QU3MKH HAHOMAaTEpUaJIOB, B KOTOPOH MOTYT NPUCYTCTBOBATh
OLIMOKH U JIOMYIIEHUs, HE UMEIOIUe MPUHIUITHAIBHOTO XapaKTepa.
«HE 3a4TEHO» CTyleHT MJIoX0 BJaJeeT TEOPETUYECKHMM MaTepualioM, HE CIIOCOOEH
menee 50%, CaMOCTOSITENIbHO 3alUTUTH JIa0OpaTOpHbIE pabOThl, CHUCTEMAa 3HAHUU B
YPOBEHb HE 00J1aCTH COBPEMEHHOM XUMHM M (U3MKH HAHOMATEPHUAJOB COAEPIKUT
chopMUpOBaH 00JIbI1I0€ YKCIIO OLIMOOK, 1100 BOBCEe HE CHOPMHUPOBAHA.

OueHouHblE CpencTBa JUIi WHBAIUAOB M JIMI C OTPAHWUYEHHBIMU BO3MOXXHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH MHBAJINIAM U JIULIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
IIPEOCTABIIAECTCA JOMOJHUTEIIBHOE BPEMS JJIs IOArOTOBKH OTBETA HA DK3aMEHE;

— NP MPOBEICHUH MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB 00YyUYEHHS MHBAINUJIOB U JIUI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPELYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIAYaIbHBIMA OCOOEHHOCTSIMU,



— TIpY HEOOXOAUMOCTH ISl 00YUArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI
W UWHBAJWAOB IIpOLIEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 1O JUCIHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JUCHHUIUIMHE (MOJIYJIIO) TPEIyCMAaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. Ilepevennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHasi auteparypa

1. Crapoctun, B.B. Matepuasnsl 1 MeTOJIbl HAHOTEXHOJOTHI [DIEKTPOHHBIN pecypc]:
yaeOHOoe mocobue / B.B. Crapoctun. - DnektpoH. aan. - M.. BUHOM. JlabGoparopusi 3HaHUH,
2015. - 434 c. - https://e.lanbook.com/book/66203.

2. AnpnpueBckuii, P.A. OCHOBBI HAHOCTPYKTYpPHOT'O MaTepuaioBeieHus. Bo3aMoxxHOCTH 1
npoGsieMbl [ DJEeKTpOHHBIN pecypc]: MoHorpadus / P.A. AuapueBckuii. — DIEeKTpoH. 1aH. — M.:
BUHOM. Jlabopartopus 3nanuii, 2017. — 255 ¢. — https://e.lanbook.com/book/94128.

3. Iyn, Y. Hanorexuosoruu [Tekct]: yuebHOe mocobue mas cryaertos / . yn-mi., @.
OyaHc; tiep. ¢ anri. oA pen. 0. W. TonosuHa. - 4-¢, uctip. u noi. u3f. - M.: Texaocdepa, 20009.
-335c.

4. bpannon, JI. MukpocTpykTypa MmaTepuanoB. MeTo/bl UCCIEIOBAHUS M KOHTPOJIS
[Tekct]: yuebHOe mocobue aist cryaentos / JI. Bpaumon, Y. Kamnan; nep. ¢ anri. mox pea. C. JI.
baxenosa ¢ gom. O. B. Eroposoii. - M.: Texnocdepa, 2006. - 377 c.

5. Ceprees, I'.b. Hanoxumus [Tekct]: yuebHOe mocobue mist ctynentoB / I'. b. Ceprees. -
[3-¢ m31.]. - M.: Kuwmwxnsiii 1om «YHauepcure, 2009. - 334 c.

5.2. llepuoanueckasi JuTepaTypa

1. Yenexu XUMuM - pOCCUACKUN Hay4HBIH KypHai, MyOIUKYOIHA 0030pHbIE CTaThH 110
aKTyaJIbHBIM NPo0OJIeMaM XUMHUHU U CMEXHBIX HAYK.

2. JXypHan oOuieil XUMUU — OAMH M3 KPYNMHEHIINX POCCHMCKUX HAy4YHBIX >KYPHAJOB,
OTpakaroIlIUX OCHOBHBIE HANPABJICHUS PA3BUTUS XUMUHU, TyOIHUKYIOMUN pabOoThl, MOCBAIIEHHBIE
aKTyaJbHBIM OOLIMM BONPOCAM XMMHMHU M MpoOJIeMaM, BO3HUKAIOUIMM Ha CTBIKE Pa3TUYHBIX
pa3iesioB XMMUH, a TaKKe Ha TPaHUIAX XUMUU M CMEXHBIX C HEH HayK (MeTaJuIoOpraHuyecKue
COCIMHEHUS, DJIEMEHTOOPraHUYECKass XUMHS, OPraHUYeCKHEe U HEOPraHUYECKUE KOMILIEKCHI,
MEXaHOXUMHSI, HAHOXUMHUS U T. 11.).

3. Kostonnueli xypHall - POCCHUHCKHMN HaydyHBIH >KypHall, B KOTOPOM IyOJIHMKYIOTCS
pe3yNbTaThl UCCIEAOBAHUN B 00JACTH XMMUYECKOM HayKH, Kacarouiyecst mpodyieM TUCIepCHOTO
COCTOSIHMS BEILECTBA U IOBEPXHOCTHBIX SBJICHUM B AUCIEPCHBIX CHCTEMax. TeMaMmu XKypHaia
ABIIAIOTCS 00pa30BaHHE KOJUIOMJHBIX CHUCTEM, MX MOJIEKYJISIPHO-KHHETHYECKHE U ONTHYECKHE
XapaKTePUCTUKH, TTOBEPXHOCTHBIE CHIIbI, B3aUMOJICHCTBUE KOJJIOUHBIX YACTHII, CTAOUIH3AIMS,
KPUTEPUN OTEPH CTAOMIBHOCTH Pa3IMYHBIMH TUCIEPCHBIMU CHCTEMaMHU.


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

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHble Mpo(eccHOHATBLHBIE 0a3bl
JAHHBIX U I/IH(I)OpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMHy» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaHbIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas »3JIeKTpOHHas OuOIMOTEeKa (JIOCTyn K DIEKTPOHHON Oubnmnoreke
nuccepranuii Poceuiickoit rocynapcreennoi ouodnuoreku (PI'B) https://rusneb.ru/
8. DmnekrponHas koymekmus Oxchopackoro Poccutickoro ®onna
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/

o wnE

Pecypchl ¢cB0O0OOIHOTO T0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX auccepTaiuit hitp://www.nlc-bnc.ca/thesescanada/

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

4. Wnadopmanmonnas cuctema "EquHoe okHO 10CTyMma K oOpa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcoB hitp://school-
collection.edu.ru/ .

CoOcTBEeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAaLMOHHBIE pecypehl

KyoI'Y:

1. Cpena moayabHOTO AuHamuueckoro oOyueHwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX M1aHOB, y4eOHO-METOIMYECKUX KOMILUIEKCOB, MMyOIMKAIIUN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PeCypcoB Kadenpsl HH(HOPMALIMOHHBIX
o0pazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

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

6. MeToanueckne yKa3aHusi 1Jisl 00y4aKOUIUXCS 110 OCBOEHHU IO U CHUTIIIMHBI (MOTYJIs1)

YcenenHoe n3ydyeHue QUCHUIUIMHBL «HaHOXUMHS» TpeOyeT OT CTYAEHTOB PEryJIsIpHOTO
MOCELIEHUs JIeKIUI, a TakKe aKTUBHOM pabOThl Ha MPAKTUYECKUX 3aHATHUSAX, BBINOJIHEHUS
TECTOBBIX MIPOBEPOUHBIX Pa0OT, BHIMOJIHEHUS U 3aLIUThI 1a00paTOPHBIX padoT, 03HAKOMIICHHS C
OCHOBHOM M JIOMOJHUTEIBHON PEKOMEHAYEMOM JIUTEPATyPOH.


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
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/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

IIpy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTY/IEHTaM PEKOMEHAYeTCs:

1) mpocMoOTpeTh 3amucu OpeaplIylied JIEKIUM M BOCCTAHOBUTHb B IAMSATH paHEe
U3y4YeHHbII MaTepua;

2) 0Gerio MpOCMOTPETh MAaTEepUall MPEACTOSIICH JICKIMH, C LENbI0 JIyYIIero yCBOCHUS
HOBOI'0 MaTepuana,

3) caMOCTOSITEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTHI TEMbI MPOLLION JICKIHHU, €CIIN
3TO HEOOXOINMO.

IIpu KOHCIEKTUPOBAHUY JIEKLIHOHHOI'O MaTepralla CTyIeHTaM HYKHO CTPEMHUTHCSI KPaTKoO,
CXEMaTH4YHO, IIOCJIEJOBATEJIbHO M JIOTHYHO (DPUKCHPOBAaTh OCHOBHBIE I0JIOKEHHS, BBIBOJBI,
0000mIeHust U (HOpMYIHPOBKH, HE MBITASCh 3aMHCATh BECh MPENOJaBaeMblii MaTepuai CcJIOBO B
CJIOBO.

ITpu 1OATOTOBKE K 1a00PaTOPHOMY 3aHATHIO PEKOMEH/IYyeTCS:

1) BHUMATEIBHO H3YYUTh MaTepHal MPEACTOSIIeH padOThl M COCTaBHTh IUIAH €¢
BBITIOJIHEHHS,

2) yInenuTh MOBBIILICHHOE BHUMAHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSM IPECTOSILEH
paboThl (MCHIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHMIO, a TAKKE TEXHUKE PA0OTHI C HUMHU);

Boimonuate nabopaTropHyto paboTy HEOO0XOAMMO aKKypaTHO U IOCIelI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM >KypHaye. [lng ycremmHo#l 3amuTsl
nabopaTopHOil pabOThl HEOOXOAUMO TIIATENBHO U3YUYUTh JIEKLIMOHHBIN U, €CJIM 3TO HE0OX0AUMO,
JIOTIOJTHUTEIIbHBIA TEOPETUYECKUN MaTepuall 1o TeMe paboThl, a TaKKe IMPABHIBHO 3allOJIHUTH
71a00paTOPHBIM KypHai, clielaB Bce HEOOXOAMMBbIE pacdyeTbl U cHOPMYJIUPOBAB BBIBOJBI IO
IIPOJIeJIaHHOM pabdoTe.

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYEeTCSL:

1) 03HaKOMUTBCS C TEMOM U IUIAHOM 3aHATHUS, YTOOBI BBISICHUTH KPYT' BOIIPOCOB, KOTOPBIE
OyayT oOCyXIIaThCsl HA 3aHATHH,

2) mopaboTaTh C KOHCHEKTOM JIEKIIMHM IO TEME 3aHATHS, a TaKXKe O3HAKOMHTBHCS C
peKoMeHaAyeMol JuTepaTypoil U (Ipu HEOOXOAMMOCTH) JOIMOJHUTEIbHBIMH HCTOYHHKAMU
uH(pOpMalliu B BUJE MEPUOIUUYECKUX M3aHuil 1 IHTepHET-pecypcoB.

ITpu BBIMONTHEHUH MPAKTHUECKOW pabOoThI CTyIeHTaM HEOOXOAMMO OTMEUaTh T€ BOIPOCHI
U pa3zienbl, KOTOPbIE BBI3BIBAIOT Yy HUX 3aTPYAHEHHUS. C LIEJbIO MOCIEAYIONeH KOHCYIbTallul Y
npenojaBatesns. Kaxaplii CTYJEHT JOJDKEH CTPEMHUTbCS aKTHBHO paboTaTh Ha MPAaKTHUYECKHX
3aHATHUSIX U YCIIEIIHO BBIOIHSITH TECTOBBIE MPOBEPOYHBIE PAOOTHI.

CamocrosaTrenbHas paboTa Hapsiy € ayIMTOPHOM MpPEICTABISET OJHY M3 BaKHEUIIMX
dbopm yuebHOTro mporecca. CamoctoaTenbHas padboTa — 3TO ITUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSAEMAsl MO 3aJaHHI0 M MPU METOAWYECKOM PYKOBOJICTBE MpernojaBaTens, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosTrenbHas paboTa IpeaHa3Hau€Ha HE TOJBKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIMITIIMHOMN, HO U /Ui (POPMUPOBAHMSI HABBIKOB pabOThI BOOOIIE,
B yueOHOM, Hay4HOH, MpOo(ecCHOHAIbHON NEATENbHOCTH, CIIOCOOHOCTH NPHUHHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEIIbHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPAaBUIIbHbIC
pelIeHus U T. 1.

B ocBoeHMH MUCHMITIMHBI WHBAIWJAMH M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydeOHas paboTa (KOHCYJIbTal[UH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

WnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3alMU OOYYEHUS U YCTAHOBJIECHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXJIy TMpernojaBaTeieM W OO0y4arolMMCs HWHBJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne no JUCHUITHHE (MOIYJTI0)

HanmeHnoBaHue crienuaibHbIX OCHAaIIEeHHOCTH CTEHATBHBIX IIepedeHp NMLIEH3MOHHOTO
NIOMEILEHUI NIOMEILECHUN IPOTPaMMHOTO 00ecTiedeHus




VYuebOnbie ayIUTOpUU JUTSL
MIPOBEJCHUS 3aHATHH JIEKLIUOHHOTO
THUIIA

Meb6enb: yueOHast MeOeb
TexXHHUYECKHE CPEICTBA O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

TIpoBeIeHUs TabOpaTOPHBIX PadoT.
JlabopaTopust opraHIIecKOi XUMUHU
(aym. 410C)

TexHU4ECKHE CpPeACTBA OOYICHHS:

MePEHOCHOE MYJIbTUMEUIHHOE
o0opyaoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CTICIHATH3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJBI,
CTyINbsl, WIKapbl IS PEaKTHBOB U
00opyI0BaHus, BBITSDKHBIC
mkadpl), CpPEICTBA  MOXKAPHOUH

0C30IMaCHOCTU M OKa3aHUs HCpBOfI

MEIUIIMHCKOH TIOMOIIIH,
XMMHAYECKast nocyza n
obopynoBanue, BECHI

nmabopaTopHbIe dIeKTpoHHBIE A&D
EK-410i, anexrporutky — 10 wrT.,
CYWIMIBHBI  mKad,  MeIanku
MEXaHHYECKHE — 8 INT., MEIIaJIKu
marautHeie IKA HS 7 — 8 mr,,
pOTaLMOHHbBIE HCHIAPUTENN — 2 IIT.,
pebpakromerp HMPD-454 B2M,
IpuOOpHI ULt OTIpEAETICHUS
temneparypsl mwiasnenus [1TI1 — 8
IIT., XUMHYECKUE PEaKTHBBI.

VYuebOHble ayJJUTOPHU st | MebGens: yaeOHas mebenb Microsoft Windows;
[POBEICHUS sansTuil | TexHuueckue cpenctsa ooyuenus: | Microsoft Office
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | 3KPaH, MPOCKTOP, KOMITBIOTEP

WHJIMBHIYAIbHBIX  KOHCYJbTAIHM,

TEKyIIEro KOHTPOJIS u

OPOMEKYTOYHOM aTTECTALUH

VueOHbIE ayAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyAUTOPUH JUTSt
KypCOBOT'O MPOEKTUPOBAHHUS
(BBIIOTTHEHHS KYPCOBBIX padoT)

KypcoBas pabora He npexycMoTpeHa yueOHbIM TUIaHOM.

Jns  camocTosTenbHOW — paboThl  OOy4YarOUIMXCSl  MPEAYCMOTPEHBbl  MOMELICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAaHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJIKIIOUEHUS K ceTu «/HTepHeT» M olOecrieyeHHeM JI0CTyNa B AJIEKTPOHHYIO

nH(pOpMaAIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHue moMeIeHUN i1
CaMOCTOSTETFHON pabOTHI
obydJaromuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
0o0yJaromuxcs

HepequL JIMIOEH3MOHHOI'O
IpOorpaMMHOIO obecrieueHust

TTomemnieHue it caMOCTOSATEIILHOM
paboThl 00yUaronMXxcs (YUTATBHBIN
3an HayuHoli OnbmmoTexn)

Meobemn: yuebnas mebenb
Kommuiexkt  cnenuanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TECXHUKA C IIOAKJIIFOUCHUEM K
WHPOPMALNOHHO-
KOMMYHHUKaIIMOHHOH
«WHTEpHET» W nocTynoM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTebHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKaI[IOHHOE
obopynoBaHue, oOecreunBaronee
J0CTyl K CEeTHU HWHTCPHET
(mpoBomHOE COCIIMHEHHE u

CCTHU

Microsoft Windows;
Microsoft Office




OCCIpOBONHOE  COCIUHEHHE IO
texunosorun Wi-Fi)

TTomenieHue ajisi caMOCTOSATEIILHOM
paboTsl 0Oyuatomuxcs (aya.
401C)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6emH: KOMIBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMALTNOHHO-
KOMMYHUKaLMOHHON
«HTepHeT» W JOCTyNIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
o0opymoBaHue, 0OCCICUHBAOIICE
JOCTYml K  CEeTH  HHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOC  COCIUHEHUE IO
texuosorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




