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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 AMCHUIUIMHBL «HaHOXUMUS» COCTOAT B M3YUYEHHHM TEOPETUUYECKUX
MIPEACTABICHUI HAHOXUMHUU W OOITUX MPUHIIMIIOB BIUSHUS CTPYKTYpbl HAHOMATEpUAJIOB Ha MX
CBOICTBa, TMOJYYCHHE TMPAKTUYCCKUX HABBIKOB B 00JACTH J1aDOpaTOpPHOTO CHHTE3a U
MCCJICI0BaHMS HAHOPA3MEPHBIX CHUCTEM.

1.3 MecTo AuCUMIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna «HaHoxumus» OTHOCHTCS K 4acTdh, (OpMHpPYyeMOH y4acTHUKAMH
oOpa3oBaTenbHbIX OTHOIIeHUH bioka 1 "/lucuumiausel (Moayau)" y4eOHOIO IUlaHa M SIBIISETCS
JUICIATUTMHOM TI0 BBIOOPY. B cooTBeTCTBHH € pabounM yueOHbBIM IUTAHOM JAUCIUILINHA U3y4aeTCs
Ha 3 Kypce. Bua npomexxyTouHoil arTectanuu: 3a4er.

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

1.4 Ilepedyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] IO JUCHUILIMHE (MOAYJI0),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00Pa30BaTEJILHOM 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

IMK-2. CriocoGeH NMpUMEHSATh COBPEMEHHYIO almaparypy IpH NPOBEICHWH HAYYHBIX HMCCIIEIOBAHHI, a TaKkKe
00pabaThIBaTh U AaHAJIU3HPOBATH MOITYYEHHBIC PE3YIBTATHI

UIIK-2.1. OcymiecTBisieT UCCIIeIOBaHNUE | 3HAeT OCOOCHHOCTH (M3MKM M XHUMHH HaHOPa3MEpHBIX
XAMHYECKHX COCIMHEHHWII W MAaTepuajoB C | CHCTEM U HAaHOCTPYKTYPHBIX MaTEpHAJIOB

HCIIONIB30BAHMEM COBPEMEHHOIO XHMHYECKOIO | yMEeT OCYIIECTBISITh KUIKO(a3HbIN 1ab0paTOpHBIN CHHTE3

o0opynoBaHus HaHOpa3MEPHBIX YaCTHIL
UIIK-2.2. OO0pabaThiBacT ©  aHATU3UPYET | BIaJeeT HABBIKAMH XUMHYECKOTO CHHTE3a U CHEKTPATLHOTO
SKCIIEPUMEHTAJbHbIE JIaHHbBIE, TIIOJYYEHHbIE C | UCCIIEJOBAHMS HEOPraHUYECKUX HaHOCHCTEM "

HCIONB30BAaHUEM  COBPEMEHHOH  XUMHUYECKOH | MEPCHEKTHBHBIX OPraHUYECKUX MOJIEKYI
anmnaparypsl
ITK-3. CnocobeH HCToNIb30BaTh COBPEMEHHBIE TEOPETHUECKHE MTPEACTABICHNS XMMUYECKON HayKH JUIsl aHAJIN3a
9KCHEPUMEHTAIBHBIX JIAHHBIX
UIIK-3.1. Hcnons3yer COBPEMEHHBIEC | 3HAET OCHOBHBIE (U3UUECKHE W XUMHUYECKHE METOJBI
TEOPETHYECKHE TPEICTABJICHUS  XMMHYECKOH | MMOIydeHHS U MCCIIEJOBAHUS HAHOCHCTEM

HAYKH B CBOEH MpodeccHoHaIbHON A TEIbHOCTH

UIIK-3.2. Wurepnperupyer pe3ylbTaThl | yMeeT YCTaHAaBIIMBATh B3aNMOCBSI3b CTPYKTYpPBI
XAMHYECKOTO  OKCIIEpHMMEHTa  Ha  OCHOBE | HAHOPAa3MEPHBIX CHCTEM C UX (DH3UKO-XUMHUYECKUMHU
COBPEMEHHBIX TEOPETUUECKUX NIPEICTaBICHUN CBOMCTBaMM

Pe3ynbrartel 00ydeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM U CAMOCTOATENBbHOM pabOoThl 00YyUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIEHHBIM
y4eOHBIM IJIAHOM.

WHaukaTtopel  JOCTHXKEHHS KOMIETEHLMH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IIpU
JOCTH>)KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB OOYUEHHUS.

2. CTpyKTYypa U cofep:KaHHue TUCIUTIIHHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT

Oomiast TPyA0EMKOCTh TUCIMIUIMHBI COCTaBIsACT 3 3aueTHhIX eauHuIbl (108 yacoB), ux
pacripesiesieHie 1o BUaaM padoT MpeCTaBICHO B Ta0IUIIE



Bunpl pabot Bcero ®dopma 00yucHus
4acoB OYHas
5
ceMecTp
(gackr)

KonTakTHas padoTa, B TOM 4ncie:
AyauTopHbIe 3aHATHS (BCEro): 50 50
3aHSTHS JIEKLIMOHHOTO TUIA 16 16
71a00paTOPHBIE 3aHATHS 34 34
MPAKTUICCKHE 3aHATHS
CEMHUHAPCKHUE 3aHATH
HNuasi KOHTaKTHas pagoTa:
Kontponb camocrositensHO# pabotsl (KCP) 2 2
IIpomexxyrounas arrecraius (MKP) 0.2 0.2
CamocrosiTejibHAasi padoTa, B TOM YHcJIe: 55.8 55.8
OdopmiieHre Tab0paTOPHBIX paboT 25 25
CaMocTosATeNbHOE U3YUYEeHHE TEOPETHUECKOTO MaTepraia 15.8 15.8
CamocToATeNFHOE PEIICHUE 32149 5 5
[MoxroToBka K TEKyIIeMy KOHTPOITIO 10 10
KoHTpoJasb:
Oomasn Jac. 108 108
TPYAOEMKOCTh B TOM 4YHCJie KOHTAKTHasi padora 52.2 52.2

3a4. e 3 3

2.2 Coneprxkanue QU CHUNINHBI
Pacnpenenenne BuI0B yaeOHON pabOTHI M MX TPYJOEMKOCTH TI0 pa3ieaM JAUCIUILTHHBIL.
Paszernsl (TeMbl) TUCIMILIMHBL, H3ydaeMble B 5 cemectpe (04Hast hopma o0ydeHUs)

KommuecTBo yacoB
Bueayaur
Ne HaunmeHnoBanue paznenos (Tem) AyRuTOpHas Op}?;lﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1. Beenenune 8 2 - 2 4
2. CBoiicTBa HAHOMATEPHAIOB 18 2 - 4 12
3. MeToas! ucciiefoBaHNs HAaHOOOBEKTOB 16 4 - 2 10
4, Crioco0FbI mosTydeHHs HAHOYACTHII 32 4 - 14 14
5. VY CeTOMYMBOCTE M METOBI CTAOMIN3ALIMH HAHOYACTHL] 16 2 - 4 10
6. YraeponHble HAHOMATEPUAIBI 158 | 2 - 8 5.8
HUTOI'O no pasoenam oucyuniurvl 16 34 55.8
Konrpois camocrositensHoit pabotsl (KCP) 2 - - - -
IIpomexyrounas arrecranus (MKP) 0.2 - - - -
[ToAroTOBKA K TEKYIIEMY KOHTPOIIIO - - - - -
OO0mast TPYAOEMKOCTb IO TUCIHTLUIHHE 108 - - - -

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

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

No HaumenoBanwme paznena Costepanie pasena (Tembr) ®dopma Tekymiero
(Tembr) KOHTPOJIS
1. |BBenenue HUcropust pazBuTus HaHOHaYKH. COBpEeMEHHbBIE MPEICTABICHHS |pELICHUE 3a/1a4
Y TEH/ICHLIUHM PA3BUTHS HAHOXHMHH.
2. |CpoiicTBa Pasmeprbie addexktst B HaHoxumuHM. CTPYKTYpHBIE H|pelICHHE 3a1ad,
HaHOMAaTEPHAIIOB AJICKTPOHHBIE «MarugecKue» qucIa. 3asucumocts |JIP1, JIP3
PEaKIIMOHHON CHOCOOHOCTH M (U3WYECKHUX CBOHCTB OT




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

CBOHMCTBAa.  DHIOdIpalbHBIE  KOMIUIEKCHI  (DyJIIEPEeHOB.
CTpyKTypa yriaepoIHbIX HAHOTPYOOK M METOBI UX MOTyUSHUSI.
CBoiicTBa M IPUMEHEHHUE YIIEPOIHBIX HAHOTPYOOK. [Inmossl.
I'paden.

3. |Metoasl uccienoanusi |IIpocBeunBaromias u CKaHUpYoIas 3JIEKTPOHHAsI |pelIeHue 3a1a4

HaHOOOBEKTOB MUKpOCKONHUs. Buapl ckaHupyromei 30H10BOH MUKPOCKOIIUHU:
ckanupyrouias TyHaensHast (CTM), atomuo-cuiioBast (ACM) u
CKaHUPYIOUIass ONTHYECKas MHUKPOCKOMHMS OJIVDKHETO TIOJIs
(COMBII).

4. |Metons! uccienoBanus (MloHHO-TIONEBass MHKPOCKOMUS. PeHTreHo-mu(pakInOHHBIN pelIeHre 3a1a9
HaHOOOBEKTOB METOJ ONpeneNeHs CTPYKTYphl M pa3MepoB dacTui. Macc-

CIIEKTPOMETPHSL.

5. |CrocoOsI momyueHns @dusndecknue METOAbI TIONyYCHHS] HAHOYACTHIL: JIa3epHas|pelICHHe 3a/ad,

HAHOYAaCTHI] abnsmmsa, MeTOJN  MOJIEKYMSpHBIX  Iy4dKoB, KaTtomHoe|JIP2, JIP4
pacibUIeHHe,  adpo30ibHBI  Meron.  COHOXMMHYECKOE
mucneprupoBanue. Kpuoxumudeckuit cuHTe3. Tepmonus
METaJUIOOPTaHMUECKUX PEareHTOB.

6. |CnocoOsl momyyeHus XuMHUYECKUI CHHTE3 HaHOYaCTHII B pacTBope. |peleHue 3aaad,

HaHOYaCTHI BoccranoButenu, npuMeHseMble A XUMHUYECKOro cuHresa.|JIPS
@®oT0- U pasnallMOHHO-XUMHYECKOe BoccTaHOBIeHHE. CHHTE3
B MHLEIUIIPHBIX cucteMax. [IByxdasHblii cuHTE3 B BOAHO-
OPTaHWYECKHUX Cpeaax.

7. |YcToiuMBOCTE M METOIBI |ArperaTuBHasi M KHHETHUYECKas yCTONYMBOCTH HAHOYACTHII. [pEIICHHE 3a/ad,
crabmim3anuu DoToCTUMYIMPOBaHHAsl arperauus HaHodactul. Mexanu3msl |JIP6
HAHOYACTHII cTabMnM3alyd HAaHOYACTHI] IOJIMMEpPaMH M IIOBEPXHOCTHO-

aKTHBHBIMH BEIECTBAMH B pacTBope. MarpuyHasi H30JSAIHS
HAaHOYACTUII B TOPUCTBIX TOJNUMEpax. JleHIpumepHbIe
COEIMHEHUsSI KaK MAaTPHUIIBI JUISl TOJyICHHUs] HAHOYACTHIL

8. |Yrmeponmsre @OymnepeHsl:  pa3HOBUAHOCTH W METOABI  IOJYYEHHS. |pELICHHE 3a/1a4

HaHOMAaTePHAaJIBI Xumuueckue peakuun (QyiepeHoB. DymrepuThl M HMX

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThl)

No HanmenoBanue paznena TemaTHKa 3aHATHii/paboT dopma TekyIero
(Tempr) KOHTpOJIS

1. |Croco6sI mosyueHus ITonyyeHne HaHOpa3MepHBIX 4YacTHIl cepebpa B BoaHBIX |JIP1
HAHOYACTHII pacTBOpax METOAOM XUMHUYECKOIO BOCCTAHOBICHUS

2. |Cnoco0bl moy4eHus [Mony4yenne HaHOpa3MEpHBIX 4YacTHIl cepebpa B BOAHBIX |JIP2
HAHOYACTHII pacTBOpax METOAOM (OTOXHMHUIECKOTO BOCCTAHOBIICHHS

3. |YcroitunBocTh U MeTO/ibI [MI3yueHne arperaTMBHON YCTOHYMBOCTH CTaOMIM3MPOBaHHBIX|JIP3
cTabMIN3aIuH HaHOPa3MEPHBIX YaCTHII cepedpa B pacTBOpe
HAHOYACTHIL

4. |CsoiicTBa [TonydeHue u uccne0BaHUE MAarHUTHOM AKUAKOCTU JIP4
HaHOMaTEpHAJIOB

5. |Cnoco0sl momy4eHus [Tonyuenne W wucciieoBaHHE KBAHTOBBIX To4eK cynbdunal/IP5
HaHOYACTHIL CBHHIIA U CYJIb(QHIa KaAMUs

6. |Cnoco0bl moydeHus [Monyuenne nupoOpPHBIX HAHOIIOPOIIKOB pa3jiokeHneM coineii| JIP6
HAHOYACTHIL METAJLIOB

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

IUOEH3MINACHAIIETOHA.

8. |Yrmepomubie Cunte3 opranmdeckoro JjomuHObopa - 1,5-mudennn-3-|JIP7
HaHOMAaTEPHAJIBI Oen3mmaeHnupaszonona. Yacte 2. CHHTE3 IEJIEBOTO MPOAYKTA.

9. |-l- Perienue 3aa4 1o BceM pasjeiiaM Kypca pelieHne 3a1au

3amrura taboparoproii pabotsr (JIP), koutponbshas padora (KP).

2.3.3 lIpuMepHasi TeMaTHKA KypPCOBBIX padoT




Kypcogas pabota He mpeaycMOTpeHa YIeOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSITEILHOH padoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

[Mepeuenp y4eOHO-METOUUECKOTO 0OECTICUEHH S AUCIUTUTUHBI [0
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

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

2 | CamocrosarensHoe nzyuenue |2 Ceprees, I'.b. Hanoxummus [Tekcr]: yae6HOe mocobme st cryneHToB / I'. B.
Teopetnueckoro Marepuaia |Ceprees. - [3-¢ u3n.]. - M.: KamxHblii oM «YHuBepeuTet», 2009. - 334 c.

4 IToaroroBka k Tekyniemy |Meroaudeckue peKOMEHIALUU K OpraHUu3aluy ayIUTOPHON U BHEAYAUTOPHOI
KOHTPOJIIO (camocToOsTENBHOI) PabOTHI CTYJEHTOB: MeToarYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — Kpacuonap:
Kyb6anckuii roc. yH-1, 2018. - 89 c.

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCJIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3710poBbs (OB3) npenocraistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst a1 ¢ HapyIIeHUsIMU 3pEHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (popme ayamodaiina,

— B reyatHoi (opme Ha si3bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnapaTa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. Oo0pa3oBaTe/ibHble TEXHOJIOTMH, NMPUMeHsieMble MPH OCBOCHUH JUCIHUNIHHBI
(Mmomyuis)

B xoae wu3ydeHHMs OHCUUIUIMHBI MPEIYCMOTPEHO HCHOJB30BAHUE  CIIEIYIOIINX
00pa30oBaTeNbHBIX TEXHOJOTHH: JIeKIUH, JTa00paTOpHBIC 3aHATHS, CaMOCTOSTENbHas paboTa
CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MPenojaBaHUsl TUCHUIUIMHBI peaju3yercs B
UCIIOJIb30BaHU N MHTEPAKTHBHBIX TEXHOJIOTHI U aKTUBHBIX MeTO10B (IpobieMHast jiekus, pabora
B MaJIBIX TPYIIax) B COUETAaHUH C BHEAYIUTOPHOI paboTOiA.

NudopmaninonHble  TEXHOJOTHH, NPUMEHSEMbIE TPU U3YYEHUU  JTUCHUTIIUHBIL:
HCIIOJIb30BaHUE UH(GOPMAITMOHHBIX peECypCOB, JIOCTYIHBIX B nH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, IPUMEHSIEMbIC PU U3YUYCHUU TUCIUTLTAHBI
— Uil JIAIl C OTPAHMYECHHBIMU BO3MOXKHOCTSIMHU 3I0POBbSI TMPEIYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM IEKTPOHHOM IOYTHI.

4. OueHo4yHbIe CpeACcTBAa Ui TeKYyHIero KOHTPOJS  YCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTalluu



OneHouHble CpeAcTBa IpPEeIHA3HAYEHBbl JJIs KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTHKEHUI 00yJaroImuXcsi, OCBOMBIINX IPOrpaMMy yueOHOU TUCIUIUTUHBL «Hanoxumusy.

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

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKyIIIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTreCTallum

Kon u HaumeHoBaHMe HaumeHoBaHME OLIEHOYHOTO CpPe/ICTBA
Ne Pesynbrarsl 00ydeHust
HHIUKAaTOpa . IIpomexyTouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymuit KOHTpOJIB
(B cootBeTcTBUU C 1. 1.4) arTecTanus
HIIK-2.1. OcyumecTBasieT | 3HaeT 0cOOEHHOCTH | 3ajayu JIsl pelIeHHs B Bomnpoc Ha 3auete
ucclieIoBaHNe buzukn u XUMHHU | ayJUTOPHUH;
XUMHUYECKUX COCIUHEHHH | HaHOpa3MepHbIX cucteM u | JlaGoparopHas paboTa
u MaTepHasoB C | HAHOCTPYKTYPHBIX
1 | ucnosnb3oBaHHEM MaTepHaJioB
COBPEMEHHOTO yMmeeT ocymecTBIATh | JJabopaTopHas pabora -
XUMHYECKOTO KHUIKO(Da3HBIN
00opynoBaHus nmabopaTOPHEIA CHHTE3
HAaHOPa3MEPHBIX YaCTHII
BIIANICCT HaBeIKamu | JlaboparopHas pabota -
HIIK-2.2. O6pabateiBact A patopHai p
XAMHYECKOTO CHHTE3a H
u aHAITU3UpPYeET
CIEKTPaILHOTO
SKCIICPUMCHTAIBHEIC
HCCIIeIOBaHUA
2 | naHHBIE, MOJY4YEHHBIE C
HEOPTaHMYECKUX
HCTIOJIB30BaHHEM
N HaHOCHCTEM u
COBPEMEHHOU
. MePCHIEKTUBHBIX
XMMUYECKOH! anmapaTypbl
OpPTraHHUYECKUX MOJIEKYJII
UIIK-3.1. Ucnons3yer | 3HaeT OCHOBHBIE | 3a/iauu JyIsl pEIICHHUs B Bomnpoc Ha 3auere
COBpPEMEHHBIE (u3ryecKre 1 XUMUYECKUE | ayAUTOPUU
TEOpPETHICCKHE METOJBl  TIONYYEHUS W
3 | MpencTaBieHns HCCIICIOBAHUS
XAMHYECKOH HayKH B | HAHOCHCTEM
cBoeit
npogecCHOHANTBHOM
JICSITeTbHOCTH
HIIK-3.2. yMeeT YCTaHaBJIMBATh | 3aJayu JJIsl pELICHUS B Bomnpoc Ha 3auere
Wutepnpetupyer B3aUMOCBA3b  CTPYKTYPHI | ayAUTOPHH;
pe3yNbTaThl XUMUYECKOTO | HAaHOpa3MepHbIX cucteM ¢ | Jlaboparopnas pabota
4 | aKcIlepUMEHTa Ha OCHOBE | X (HU3UKO-XMMHIECKHMHU
COBPEMEHHBIX CBOMCTBAMU
TEOPETHIECKIX
MpeICTaBICHUH

TunoBble KOHTPOJIbHbIE 3aJaHUS WU UHbIE MATEPHUAJIbl, HE00XO0AUMBbIE 1JIs1 OLlEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
¢GopMupoBaHus KOMIIETEeHIMI B MIpolecce 0CBOEHHUsI 00Pa30BaTeIbHON POrPaMMbl

3aodanusn 011 KOJJIEKMUBHO20 PEUleHUs 6 AyOoumopuu

1. Tlopomok AMOKCHIA THTAaHA UMeeT yAedbHYI0 moBepxHOCTh 110 M%/r. Cumras, urto
MOPOIIOK COCTOUT U3 CPEpUUYECKUX HYaCTHUI[ OJMHAKOBOTO pa3Mepa, paccuuTaiTe UX pajuyc.
CKOJIBKO aTOMOB THTaHa M KHCJIOPOAa BXOAAT B cocTaB oaHOM HaHodacTHIlbl? [TnotHocTh TiO:
pasHa 3,6 r/cM®,

2. MoHocnoii rpa¢puTa — IByMEpHYIO CETKY NMPaBHIBHBIX IIECTUYTOJLHUKOB M3 aTOMOB
yraeposa HasbiBatoT rpadenoM. B 2004 1. A. I'eiim u K. HoBocenoB cMOTiH BBIACIUTH TAaKOH CII0OM




U3 MOHOKpHUCTaJlIa rpaduTa U pa3MecTUTh €ro B BHJE IUIEHKH Ha MOBEPXHOCTH KPEMHHEBOM
nomnoxku. B 2010 1. 3T0 moctmwxkenue ObUI0 oTMeueHO HoOeneBckol mpemueit mo Qusuke.
Paccuuraiite maccy rpadeHoBoro kBaapara pazmepom 1x1 cm. Jlnuny cBsa3u C-C B rpadure
BO3BMHUTE W3 CIPABOYHON JIMTEPATyphl. J{1s HACBIIIEHUS CBOOOJHBIX BAJIEHTHOCTEH YIiIepo] B
rpadene crocobeH oOpa3oBBIBATH CBSI3W € Tra3000pa3HBIMU BellecTBaMU. YemMy paBHO
MaKCUMaJIbHOE€ YHCIO aTOMOB BOJOPOJIa, KOTOPOE MOXET MPUCOCAUHHUTH YKA3aHHBIA BBIIIE
rpad)eHOBBIN KBaIpaT?

3. OpraHuyeckue COCIUHEHHUS HEPEAKO HUCHOJNb3YIOTCA JAJs  CTa0MIM3aluu
HEOPraHMYECKUX HaHOYacTUL, oOpa3ys Ha I[OBEPXHOCTH IIOCIECIHUX 3alUTHBIA CIIOH,
OPENATCTBYIOIIMN — arperaliud  HAHOYACTHI, WX OKHUCIEHHI0O M IPOTEKAaHUIO JAPYrHX
HE)KEJIATENbHBIX XUMUYECKUX peakiuii. OOBIYHO AJIS 3TOH eI MPUMEHSIOT Pa3InYHbIe THOIIBL,
MUHBI, (ochuHbl, HOCPUHOKCUABI U APYrHe BELIECTBA, COJAEpIKAalMEe aTOM C HENOoJeeHHON
napoii anekTpoHoB. [lpu BoccranoBienun HAUCIs Gopruapuaom HaTpusi B TPUCYTCTBUH
JOJEIMITHONA 00Pa3yOTCsl HAaHOYACTULBI 30J10Ta AMAMETPOM 3,9 HM, HOKPBITBIE MOHOCIOEM
tuonia. [lpu cTOsHMM Ha BO3JyX€ 3TOT PacTBOP IMOCTENEHHO «crapeeT». Ilpu 3TOoM cpenHuit
pasMep YacTHIL 30JI0Ta yBEJIUUUBaeTCs 10 6,2 HM.

1). Kakas gactsb (B %) MosieKys AOJCLMITHOIIA TIPH «CTapeHUN» epeier B pactBop? B
BUJIC KAKUX COCIMHEHHUI OHU Oy1yT HaXOAUTHCS B pacTBOpe?

JIpyroit MeTO MOJTy4eHUsI HAHOYACTHII 30J10Ta 3aKirouaercs B BocctanoBieHnn NaAuCly
LUTPATOM HATPUS B IPUCYTCTBUM 12-aMHHOI0AECMITHOIA.

2). Hanmmire ypaBHEHHs MPOTEKAIONIMX MPHU 3TOM peakuuid. Paccuutaiite o0beM rasa
(H.y.), BBIIEIMBILIErOCs IpH 00pa30BaHuU 1 I HAHOYACTHIL 30J10Ta.

3). O6e yka3aHHBIC peaKlUy MMPOBOIIIN B IBYX(a3HOU crcTeMe OKTaHOJ-Boja. B kakoi
(aze Oy1yT HAXOAUTHCS MOJTyYSHHBIE 3011 30J10Ta?

4. Yemy paBHa MaKkCHUMaJbHO BO3MOXKHAas Macca YIJIEPOAHBIX HAHOTPYOOK, KOTOpBIE
MO’KHO MOJY4YHUTh U3 rpadura Maccoit 1 r?

5. Peakius CO + NO B mpucyTcTBUH KiacTepoB mamtaaus Pd2o-30 mporekaer mpu 300 K.
yro Ha 150 K Himke TeMmmeparypsl peaklMH, KaTaaU3UpyeMOHl MOHOKPHUCTAJUIMYECKUM
namaaueM. Mcnonb3ysa ypaBHeHHe AppeHuyca JUisi KOHCTaHTbl CKOPOCTH, OLIEHUTE, BO CKOJIbKO
pa3 KJacTepbl YMEHBIIAIOT SHEPIUI0 AKTUBAIMM [0 CPABHEHUIO C MOHOKPHUCTAJUINYECKUM
najuiaaueM (CYMTanTe, 4To 3HaUeHUEe A He 3aBUCHT OT pa3mepa dactuil Pd).

6. HaHO‘-IaCTI/IIII)I 30JI0Ta HU3BECTHBI CBOUMH yHI/IKaJIBHBIMI/I CBOI\/JICTBaMI/I. CKO.HI)KO
KITacTepoB cocTaBa Als MOJKHO MOTYYHTh U3 2,5 cM° MeTa/deckoro 30m0ta? ITIoTHOCTh 30710Ta
cocrapisier 19,3 r/em®.

7. Hanouactuua, coaepsamas 55 aTomMoB 30Ji0Ta, umeer auametrp 1,4 Hm. OueHure
paanyc aTroma 30J10Ta, CUMTas, YTO aTOMBI B HaHO4YacTuIle 3aHuMaroT 70 % ee oobema.

8. Tpu toubIx xuMuka Bacs, [lets u J{luma nonay4uuiu 3aiaHue CUHTE3UPOBAaTh KBAHTOBbBIE
TOYKHU celeHuaa nmuHkKa. «CeneH — ONKalIuii aHajor cepwl», - paccyxaanu oHHu. [losTomy
METO/ TMOJYYEHHUsS CelIeHWJa LMHKA JOJDKEH ObITh ONM30K K METOdy cuHTe3a cyinbpuua. U3
CIIPaBOYHHMKA OHU y3HAJIU, YTO CEJIEHM/]I IIMHKA — KEJITOE BEIECTBO, HepacTBOpUMoOeE B Bojie. [Ipu
BbIOOpE METOJ]a CMHTE3a MHEHMsS XMMHUKOB pa3feiuiuch. Bacs cMemran B mpoOupke Kpemkue
pacTBOpBl CeJIEHHMJAa aMMOHHS U XJopuja IUHKA. lleTs B35 BMECTO celleHHJa aMMOHUS
cenenomoueBuHy (NH2)2.CSe, a /luma nponycTHi TOK CEIEHOBOIOPOIA Yepe3 Ciadblil pacTBOP
areraTta IIMHKa ¢ J100aBJICHHOW B HETO OJICMHOBOW KUCIOTOW. M3ydunm mabGopaTopHbIE KypHAIBI
pebsT. B sxypHane ¢ 00I0)KKOH KpacHOTO IIBETa 3alMCaHO, YTO MTHOBEHHO BBINAJ JUMOHHO-



KEJITBI 0CaZI0K, B TETPaI 3€JIEHOTO I[BETAa C/IeJIaHa 3alliCh — «PAaCTBOP OKPACHUIICS B KEJITOBATHIN
I[BET», a B YEPHOM JXypHAJIC — «IIPH HAarpEeBaHUU IPOOUPKH 00pa30BaIOCh 30JI0TUCTOE 3€PKAIION.
1). Uto Ha3BIBaIOT KBAHTOBBIMU TOYKAMU?
2). Kakoro nsera )XypHai y KaXJI0ro U3 peosT?
3). 151 yero npuMeHsUIH CeIECHOMOYEBUHY, OJIEMHOBYIO KHCIIOTY?

9. Iluponuzom .......... B [IPUCYTCTBUH BOJOPO/Ia HA OKCHIHOM KartanuzaTope npu 950 °C
HOJIYYEHBI .............. quamMeTpoM 3—6 HM, COCTOAIIUE M3 JBYX-TPEX ....... . [Honyuennsrit
IMPOIYKT OYHUIIANU OT IPUMECH KaTajau3aTopa, 00padbarbiBas €ro ............ , 4 3aTeM BBICYIIHBAIIN

B Bakyyme. Kommuiekc mammaaus ¢ auOenswimaenanetroHom  (DBA)  cocraBa
Pd2(DBA)3z pacTBOpujIM B TOJIyOJI€, pacTBOP HpOGHIBTPOBAIA M BHECIH B HEro B armocdepe
aproHa IOJYy4YEHHBIE paHEE ....... . BplmenuBmmiics npu OXJaXIEHUU YEPHBIM 0CaT0K
HAHOKATaJIM3aTopa OTICJIUIN OT KEJITOr0 pacTBOpa (MILTPOBAHHEM, IPOMBLINM U BBICYIIHIIU.
Hcnapennem puiabTpaTa MOXKHO PETEHEPUPOBATH BECH ............. , UICIIOJIb30BaHHBIN JUIs CUHTE3a
KOMILIEKCA.

1). 3anoIHUTE MHOTOTOYHS B TEKCTE CJIOBAMH.

2). Yto coboii mpecTaBIsAeT MOTYICHHbIH KaTaaTu3aTop?

3). B xakoii cTeneHr OKUCIICHHS HAXOJUTCS MaJJIa i B KICXOJHOM KOMIUIEKCe?

4). Tlony4eHHbBIH KaTaln3aToOp MOXHO HMCIOJIb30BaTh JJIS THAPUPOBAHHS HETPEIeTbHbBIX
coenuHeHuil. HazoBuTe ABa BellecTBa, HE SBJSAIOLIMECS U30MEPAMHU, KOTOPbIE MOKHO HOJYYUTh
TUAPUPOBaHUEM JAU(eHUTAIIeTUIICHA.

5). Kakue Momudukanuu yriiepoja cnocoOHbl 00pa3oBbIBaTh KOMILICKCHI C MajiagueM?
[TpuBenuTe mpuMepsl MOTOOHBIX COCTUHEHUI.

6). KakoBa npupoja CBA3M META/UI—YTJIEPOJI B ATUX COCTUHCHHSX?

10. B oxaHO#t W3 Hay4HBIX JabOPATOPHN HCCIIENOBAIN KUHETUKY (HOTOOKUCIEHHS THO(DEHA,
PacTBOPEHHOTO B CMECH H-OKTaH/Boja = 1:1, kuciopoaoM Bo3ayxXa B HPUCYTCTBUM KaTalu3aTopa —
nopoika TiO2. [Topouok GbLT MPUTOTOBIIEH 30JIb-TEJIb METOJIOM U HMEJT YIETbHYIO0 OBEPXHOCTH 110 M2/T.

1). Kak BbI aymaeTe, modyeMmy HcCCieqoBaresiell 3auHTepecoBal Takod pactBop? Kakyio
ponb B HEM urpaeT Boja? Hamummre ypaBHEHHE TOTHOTO OKHCIEHHS THO(EHa KHCIOPOAOM B
pacTBope.

2). CuuTasi, 4TO MOPOIIOK KAaTaIU3aTOpa COCTOMUT U3 CHEPUUSCKUX YACTHUI] OHOTO U TOTO
XKe pasMmepa, paccuuTaiite ux paaunyc. CKOJIBKO aTOMOB THUTaHa U KHCIOpPOJia BXOJAT B COCTaB
onHoit HanouacTuipl? InotHocTs TiO2 MpuMuTE paBHOiL 3,6 T/cM>.

Pe3ynbTaThl KHHETHYECKUX YKCIEPUMEHTOB MPUBEICHBI B TaOJIUIIE.

Macca Ti02 (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 omnTuManbHOe KoimmuecTBO Karanmmszaropa? Ilpeamonmoxwure, mouemy
YBEJIMYEHUE MACCHI KaTaJIN3aToOPa BhIIIE ITOTO 3HAYEHUS TOPMO3HUT PEAKIIUIO.

4). [Ipu onTHMaNTEHOM KOJIMYECTBE KaTalu3aropa:

a) ONpeaeNnuTe NOPAJOK peakluy OKUCIIeHUs THO(dEeHa;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH U TIEpUO/I TOJIypacmaia THOPeHa;

B) OLIGHWUTE, MHCIONb3ysd YpaBHEHHE AppeHuyca, HACKOJIbKO KaTajJu3aTop CHIXKAeT
SHEPIrHUI0 aKTUBALUU.

Koumponwsnusie sonpocwl k 1adbopamopmusvim pabomam



Jlabopamopnas paboma Nol

1. Yem oOBsCHSETCS BO3HUKHOBEHHE HA IMOBEPXHOCTH HAHOYACTHI] H3OBITOYHOU
MMOBEPXHOCTHOM dHEPrun?

2. Kakoe siBlieHH€ Ha3bIBACTCS] IOBEPXHOCTHBIM IJIA3MOHHBIM PE30HAHCOM?

3. Uto Ha3bIBaeTCS MOJISIPHBIM KOA(D(PHUIIMEHTOM SKCTUHKIIMM M KaK PacCUYUTaTh €ro
BEJIMUYMHY, UCII0JIb3Ys 3aKoH JlamOepTa-bepa?

4. Kakoe siBlIeHHE Ha3bIBAIOT TUTAHTCKMM KOMOMHAIIMOHHBIM PACCESTHUEM CBETA U TJI€ OHO
npumensiercs’?

5. Kak BO3HHMKaeT IMOBEPXHOCTHBIH IUJIA3MOHHBIM TOJIIPUTOH M TJI€ BO3MOXKHO €ro
pUMeHeHue?

6. Kakue ¢usnueckne M XHUMHYECKUE SIBJICHUS MOTYT IMPOHUCXOAWTH C MOJIEKYyJaMu
BCIICCTB, QJICOPOMPOBAHHBIX HA TOBEPXHOCTH HAHOYACTHI[ cepebpa TMoa JelCTBHEM
MMOBEPXHOCTHOTO IJIa3MOHHOTO pe30HaHca?

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

8. ITo kakoMy MeXaHU3MY ITPOUCXOUT BOCCTAHOBJICHHE HAHOYACTHUII cepedpa ¢ MOMOIIBIO
UTpaT-aHuoHA?

9. Kakoii nporiecc mpuBOJUT K POCTY HAHOUYACTHI] cepedpa Mpu BOCCTAHOBIEHUU HOHOB
cepebpa TeTparuapodopaTomM HATPHs?

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

Jlabopamopnas paboma Ne2

1. [IpuBeaute Mexanu3M (HOTOXMMHUECKOTO BOCCTAHOBJICHHUS MOHOB cepedpa B BOAHOM
pactBope ITAK.

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

3. Kakne moGoUYHBIEC TIPOIECCHI MPOTEKAOT MPH (POTOXUMUIESCKOM WITH PATUOXUMUIECCKOM
BOCCTaHOBJICHHH KaTHOHOB cepedpa B BOJIHBIX pacTBOpax?

4. Yto npeacTanisieT co00i «cuHee cepedpo», KaKOBBI €ro CTPOSHHUE U CBOMCTBA?

Jlabopamopuas paboma Ne3

1. Kakue BHemHue QakTopbl NPUBOAIT K YCKOPEHHIO IpoIecca arperauu 305el
MeTamioB?

2. Kakue MexaHM3Mbl CTaOMJIM3AallMd HAHOYACTHUI[ METAJJIOB BBICOKOMOJEKYISPHBIMU
coeMHEeHUsAMHU BaMm n3BecTHBI?

3. Uro Takoe hoToCTUMYyIUpOBaHHAS KOATIECIICHITNs?

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

Jlabopamopnuas paboma Ne4

1. Yro npexacrapinseT co00i MarHUTHAs KUAKOCTh?

2. Kakue BeliecTBa MOTYT BBICTYIATh B POJIM IUCIIEPCHOH (ha3bl B MArHUTHBIX JKUIKOCTSIX ?

3. HazoBuTe 0CHOBHBIE CITOCOOBI TIOJYUYECHHSI MATHUTHBIX JKHJIKOCTEH.

4. Kakwue BeliecTBa MOTYT UCIOJIb30BATHCS B KAYECTBE CTAOMIN3aTOPOB ISl MATHUTHBIX
JKUIKOCTEN?

5. B xakux o0OnacTsx HayKH U TEXHUKH B HACTOSIIEEC BpEeMs MPUMEHSIOTCS MarHUTHBIE
JKUIKOCTHU?



6. UeM 00BsicHs€TCS BBICOKAs 2((HEKTUBHOCTH CMa30K HA OCHOBE MarHUTHBIX JKHJIKOCTEH?
7. Kakoe MMPUMCHCHUC MAarHUTHBIC JKUJAKOCTH HAXOJAT B MCIII/ILII/IHG?

Jlabopamopnas paboma No5

1. Ha3zoBute u3BecTtHble Bam crmocoObl moJiydeHUs] HAHOYACTHUI[ MOJYIPOBOIHUKOBBIX
MaTepuasoB.

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

3. B uem oTiinune mosynpoBOIHUKOB OT METAJUIOB, ITOJIYMETAJUIOB, TUAIEKTPUKOB?

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

5. Kakywo ponp npu cunrese Hanouacturl urpaer [IBC? K peakmusim kakoro tuma
OTHOCHUTCS peakliys, IPOUCXOAsIas IPU STOM CUHTe3e?

6. Hanummure ¢opmyity, CBSA3BIBAIOIIYI0 IMpHHY 3ampenieHHoi 30HbI PbS (CdS) c
pa3MepoM €ro 4acTull.

Jlabopamopuas paboma Ne6

1. Kakue coiam MeTaJuloB 4allle BCEro HCHOJb3YIOTCS B KayecTBE HPEKYPCOPOB JUIS
MOJIyYEHUs! HAHOIIOPOIIKOB?

2. Kakue noOGoyHble NPOAYKTHI BBIACISAIOTCS IMPH TEPMOJIM3E COJEH METaljIoB B
3aBUCUMOCTH OT IIPUPOJIbI COJIU U YCIOBUM MTPOBEIEHUS PEaKIIK?

Jlabopamopnas paboma No7

1. Hanuimute ypaBHEHHE U MEXaHHU3M PEAKITUU TIOTyUESHHsI OPraHUuueCcKoro JIOMUHODOpa.
Kak Ha3bIBaeTcs 3ta peakuus?

2. IlpennonoxuTe BO3MOKHBIE TOOOYHBIE MPOAYKTHI IPUBEICHHON PEaKIIUU.

3. Paccunraiite BBIXOJ1 p€aKLIMM U COOTHOLIEHUE PEAr€HTOB.

4. Yro takoe momuHectennus? Kakue Buasl mroMmuHeciieHunu BaM n3Bectuer? YeMm oHun
00yCITOBJIEHBI?

3a4eTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOHl  aTTecTanuu
(3x3ameH/3a4eT)

1. Cnucox éonpocoeé 0na nodzomoexku K 3auemy

1. Mcropus pa3BUTHsS HAHOHAYKH.

2. CoBpeMEHHbBIE MPECTABIEHUS U TEHJAECHIIUN Pa3BUTHSI HAHOXUMUU.

3. Pa3mepHbie 3¢ (heKThl B HAHOXUMUH.

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

5. 3aBHCHMOCTb PEaKIIMOHHOW CMOCOOHOCTH M (DU3UYECKUX CBOMCTB OT pasMepa
KJIACTEPOB.

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

7. DIIEKTpUYECKUE U MarHUTHBIE CBOMCTBA HAHOMAaTEPHAIIOB.

8. Karanutuueckue cBOiCTBa HAHOYACTHIL.

9. IlpocBeunBaronias U CKaHUPYIOIIAs AIEKTPOHHAS] MUKPOCKOTIHUA.

10. O6mue npuHIMITEI CKAHUPYIOIEH 30HJ0BOM MUKPOCKOIIHH.

11. Cxanupyromias TyHHenbHass MUKpockonus (CTM).

12. AtomHo-cunioBas Mukpockonusi (ACM).

13. Cxanupyromias ontudeckas MuUKpockonus ommkHero ot (COMBIT).



14. MonHo-noJsieBasi MUKPOCKOIIHS.

15. Pentreno-nudpakiimOHHBIN METO ONIPEICTICHUS CTPYKTYPBI H pa3MEPOB YaCTHII.

16. IlpuMenenue Macc-CrieKTPOMETPHH JUTsl UCCIIEI0BAaHUSI HAHOCHUCTEM.

17. TloyueHre HaHOYACTHUI] METOJIOM JIa3epHON aOJISAIHH.

18. TlonyyeHne HAaHOYACTHUIL METOJJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlonyyeHne HaHOYACTULL METOJOM KaTOAHOI'O PACIIBUICHUS.

20. [TonyyeHue HaHOYACTHULL A3PO30JIBHBIM METOOM.

21. COHOXMMHUYECKOE AUCTIEPTUPOBAHHE.

22. KpuoxuMuuecKuii CHHTE3 HAHOCHCTEM.

23. TepMoJIi3 METAINIOOPTAaHUYECKUX PEAreHTOB.

24. XuMHUYECKU CUHTE3 HAHOYACTHI] B pacTBOpPE.

25. BoccTaHOBUTENN, TPUMEHSAEMBIE JJIsI XUMUYECKOTO CUHTE3A.

26. ®OTO- U pagUalIMOHHO-XUMUYECKOE BOCCTAHOBJICHHE.

27. CuHTEe3 B MULICIUISIPHBIX CUCTEMAX.

28. JIByx(a3Hblil CHHTE3 B BOJAHO-OPTaHUYECKUX CPEIaX.

29. ArperatuBHas U KHHETHYECKasl yCTOWYMBOCTh HAHOYACTHLI.

30. doTocTUMYIMPOBAHHAS arperaiusi HAaHOYaCTHII.

31. Mexanu3mbl CTaOMIM3AMM HAaHOYACTHUI] TOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMU B
pacTBope.

32. MexaHu3Mbl CTaOMIM3ALMN HAaHOYACTHUL] BHICOKOMOJIEKYJISIPHBIMH COEIMHEHUSMU B
pacTBope.

33. MarpuuHas U30JIs1Hs] HAHOYACTHUI] B IOPUCTBIX MOJIUMEpax.

34. JlenapuMepHbIe COSIUHEHHS KaK MAaTPHULIbI ISl TOTYYESHHSI HAHOYACTHII.

35. ®ynnepeHsl: pa3HOBUIHOCTH U METOJIbI TIOJTYYECHHUS.

36. Xumuueckue peakiuu QyaiepeHoB.

37. ®ynneputhl U X CBOMCTBA. DHAO3ApaIbHbIE KOMIUIEKCHI (YyJUIEPEHOB.

38. CTpyKTypa yriepoIHbIX HAHOTPYOOK M METO/bI UX MOTyUEHHUSI.

39. CBoiicTBa U IPUMEHEHUE YTIIIEPOIHBIX HAHOTPYOOK.

40. TTunozter. I'padem.

Kputepuu onieHuBaHus pe3yabTaTOB 00y4YeHHUsI

Onenka Kpurepuu onieHuBaHUs 110 3a4eTy
CTyneHT yCHemHO OCBOMJI BCE pa3feibl HM3y4aeMOoW JHCIUIUIMHBI,
GAUTEHON CaMOCTOATENLHO  BBIMONHAIL M 3RIIMTHI 71abopaTopHbIE pa6OTBIJ
633081 chopMHpOBal CHCTEMY 3HAaHUH W yMEHUH B 00J1aCTH COBPEMEHHOM
yPOBEHD XUMHUHM U QU3UKH HAHOMATEepUaJIOB, B KOTOPOH MOTYT NMPUCYTCTBOBATh
OLIMOKH U JIOMYIIEHUS, HE UMEIOIIMe MPUHLIUITNAIBHOTO XapaKTepa.
«HE 3a4TEHO» CTyneHT MIoXo BJaJeeT TEOPETUYECKHMM MaTepualioM, He CIIOCOOEH
menee 50%, CaMOCTOSITENIbHO 3alUTUTH JIa0OpaTOpHbIE pabOThl, CHUCTEMAa 3HAHUU B
YPOBEHb HE 00J1aCTH COBPEMEHHOM XUMHM M (PU3MKH HAHOMATEPHAJIOB COAEPIKUT
chopMUpOBaH 00JIbI1I0€ YKCIIO OLIMOOK, 1100 BOBCEe HE CHOPMHUPOBAHA.

OrneHOYHBIC CpeICcTBa Il WHBAJIUAOB M JIMI] C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH
3/I0POBbSI BEHIOMPAIOTCS C YIETOM X UHIUBUAYATBHBIX MICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— MMPY HEOOXOTMMOCTH UHBAJIU]IAM | JTUIIAM C OTPAaHUYEHHBIMA BO3MOKHOCTSIMH 3I0POBBS
MPEAOCTABISACTCS TOMOJHUTENBHOE BpeMsl AJis OJrOTOBKM OTBETAa HA K3aMEHE;

— MPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTATOB 00YyUEHHUsI UHBAIUOB U JIULL C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS MPEAyCMATPUBACTCS UCIOIb30BAHUE TEXHHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYaTbHBIMU OCOOCHHOCTSIMU,



— TIpY HEOOXOAUMOCTH JIJIsl 00YJArOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UWHBAJIWAOB IMpOLEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaroumxcs.

5. Ilepevyennb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHasi aiuTeparypa

1. Crapoctun, B.B. Matepuasnbsl 1 MeTOJIbl HAHOTEXHOJOTHI [DIEKTPOHHBIN pecypc:
yuebHoe mocobue / B.B. Crapoctun. - Dnekrpon. gan. - M.: BUHOM. Jlaboparopus 3HaHUIA,
2015. - 434 c. - https://e.lanbook.com/book/66203.

2. AunpueBckuii, P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHaioBeieHus. Bo3aMoxkHOCTH 1
pobeMsl [ ek TpoHHSI pecype]: MoHorpadus / P.A. AuapueBckuii. — DJIeKTpoH. gaH. — M.:
BUHOM. Jlabopartopus 3nanuii, 2017. — 255 ¢. — https://e.lanbook.com/book/94128.

3. Ilyn, Y. Hanorexuonoruu [Tekcr]: yaebHoe nocodue mist cryaentos / Y. Iymn-mi., O.
OynaHc; miep. ¢ aari. mox pen. 0. W. TonosuHa. - 4-¢, uctip. u goi. u3z. - M.: Texaocdepa, 20009.
-335c¢.

4. bpannon, JI. MukpocTpykrypa marepuanoB. MeTonbl UCCIEIOBAHUS M KOHTPOJIS
[Tekct]: yueOHOe mocobue s cryaentoB / 1. bpaunon, Y. Kamnan; nep. ¢ anrn. nox pex. C. JL.
baxenosa ¢ gom. O. B. Eroposoii. - M.: Texunocdepa, 2006. - 377 c.

5. Ceprees, I'.b. Hanoxumus [Tekct]: yuebHOe mocobue mis crynentos / I'. b. Ceprees. -
[3-e u3a.]. - M.: Kuwxnsriii 1om «Yuauepcuter», 2009. - 334 c.

5.2. llepuoanyeckasi JuTEpPaTypa

1. Yenexu XUMUM - pOCCUACKUN HaYUHBIN )KypHaJ, MyOJIUKYIOMUNA 0030pHbIE CTaThH 110
aKTyaJIbHBIM Npo0JIeMaM XUMHUHU U CMEXHBIX HAYK.

2. XKypnain oOmield XUMUU — OAMH M3 KPYMHEHIINX POCCHMCKUX HAy4YHBIX >KYpHAJOB,
OTpakaroIllUX OCHOBHBIE HANPABJICHUS PA3BUTUS XUMUHU, TyOJIMKYIOIUN pabOThl, MOCBAIIEHHBIE
aKTyaJbHBIM OOIIMM BONpOCAaM XHUMHMU M MpoOjIeMaM, BO3HUKAIOUIMM Ha CTBIKE Pa3IMYHBIX
pa3esioB XMMUH, a TaK)Ke Ha TPAaHUIAX XUMUU M CMEXHBIX C Hel HayK (METaJuIoOpraHuyecKue
COCIMHECHUS, DJIEMEHTOOPraHUYECKass XUMHS, OPraHU4YeCKHEe U HEOPraHUMYECKUE KOMILIEKCHI,
MEXaHOXUMHMSI, HAHOXUMHUS U T. 11.).

3. Kostonnuelii xypHal - pOCCHHCKUN Hay4yHBIH >XypHaj, B KOTOPOM MYyOJIUKYIOTCS
pe3ybTaThl UCCIEOBAHNUI B 00JIACTH XMMHUECKOW HAayKH, Kacarouuecs Ipo0aeM IUCIepCHOro
COCTOSIHMS BEILECTBA U IOBEPXHOCTHBIX SBJICHUM B AUCIIEPCHBIX CHCTEMax. TeMaMu XKypHasa
ABIISIIOTCSL 00pa30BaHUE KOJJIOUIHBIX CHUCTEM, MX MOJEKYISIPHO-KMHETUYECKUE M ONTHUYECKHUE
XapaKTEPUCTHKH, TIOBEPXHOCTHBIE CHIIbI, B3AUMOJICHCTBUE KOJJIOUIHBIX YACTHII, CTAOMUIIH3AINA,
KPUTEPHH MOTEPU CTAOMIIBHOCTU Pa3IMYHBIMU AUCIIEPCHBIMHU CUCTEMAMHU.


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

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHble NpPo(ecCHOHATBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy» 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
Kypuansr nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXHWBbI BEAYIIUX 3alla/IHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX ypHamoB HOMKOH http://archive.neicon.ru
7. HamumoHanbHas »JIIeKTpOHHas OuOMMOTEKa (IOCTYH K DIEKTPOHHOM OubnuoTtexe
nucceprauuii Poccuiickoit rocynapcreennoit ouonuoreku (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 ¢cB0O0OIHOIO T0CTYMA:

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

2. TlomHble TEKCTHI KaHAACKUX auccepTaimit hitp://www.nlc-bnc.ca/thesescanada/

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

4. Wnadopmanmonnas cuctema "EquHoe OkHO J10CTyma kK oOpa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena moayiabHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMMyOJIUKAITUN U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

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

6. MeToanueckue yKa3aHus JJisi 00y4alomMXcsl M0 OCBOEHUIO TUCIHIIMHBI (MOTYJIs)

YcenenrHoe n3ydeHue AUCUUIUIMHBL «HaHOXUMHS» TpeOyeT OT CTYAEHTOB PEryJISIpHOIO
MOCEIICHHS JICKIIMM, a TakKKe aKTUBHOW pPaOOThI Ha TMPAKTHMUYECKUX 3aHATHUSX, BBIMOJTHEHUS
TECTOBBIX MTPOBEPOYHBIX PaOOT, BHIMOJIHEHHUS U 3aLIUTHI 1a00PaTOPHBIX padoT, 03HAKOMIICHHS C
OCHOBHOM M JIOMTOJTHUTEIBLHONU PEKOMEHIYEMOU JTUTEPATYPOH.


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/

[Ipyu MOATrOTOBKE K JIGKIIMOHHOMY 3aHSTHIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucu MPEeAbIAYLIeH JeKIMHM W BOCCTAHOBUTH B MAMITH paHee
W3YYEHHBII MaTepuai;

2) Oeryio MpOCMOTPETh MaTepHal MPEACTOSIIEH JICKIUHU, C IEJbI0 JYYIIer0 YCBOCHUS
HOBOTI'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTICIbHBIC (PPArMEHTHI TEMbI MPOILION JICKIIMHU, eCIIN
3TO HEOOXOINMO.

[Tpu KOHCIIEKTHPOBAHUH JEKIIMOHHOTO MaTepualia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMAaTU4HO, IMOCIIE0BATEIbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIC IOJOMXEHHS, BBIBOIBI,
0000m1eHust U (GOpMYITHPOBKH, HE MBITASCh 3aIMCATh BECh MPEIOJaBaeMblii MaTepuai cJIoBO B
CJIOBO.

ITpu 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHMMATEIbHO H3y4YMTh MAaTEepHal TMPEACTOSIEH pabOThl U COCTaBHUThH IUIAH €¢
BBITTOJIHEHHS,

2) ynenuTh MOBBHIIIEHHOE BHUMAHHE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOsIIEeH
paboThl (MCHIOIB3YEMBIM PEAKTHBAM U 000PYIO0BaHUIO, a TAK)KE TEXHUKE PA0OTHI C HUMH);

BoeimonusaTe nabopaTopHylo paboTy HEOOXOAMMO aKKypaTHO M IOCIEOBaTEIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM >KypHase. [lis ycremmHo# 3amuThl
nabopaTopHOi paboThl HEOOXOIMMO THIATENFHO U3YYUTh JEKIMOHHBIN U, €CJIH 3TO He0OXO0IMMO,
JIOTIOJTHUTEIIbHBIN TEOPETUYECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABWIIBHO 3allOJHHUTH
71ab0paTOpHBIN KypHaN, CAeNaB BCE HEOOXOAMMBIE pacdeThl U CHOPMYIUPOBAB BBIBOABI IO
IIPOJIeJIaHHOM pabdoTe.

[Ipyu MOATOTOBKE K MPAKTUYECKOMY 3aHSATUIO PEKOMEHJTYETCS:

1) 03HAKOMUTHCS C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCyXIaThCs HA 3aHITHH;

2) mopaboTaTh C KOHCIEKTOM JICKIIMU IO TEME 3aHATHS, a TaKKe O3HAKOMHUTHCS C
peKoMeHayeMol JuTepaTypoil W (Mpu HEO0OXOAMMOCTH) JOIMOJHHUTEIbHBIMH HCTOYHMKAMHU
UHPOpPMALIUU B BHJIE TIEPHOAMYECKUX U3MaHNi 1 IHTepHEeT-pecypcoB.

ITpu BBIMONTHEHUH MPAKTHUECKOW pabOThI CTy/IeHTaM HEOOXOAMMO OTMEUYATh T€ BOIPOCHI
U pa3JelNbl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHEHUS. C IENbI0 MOCIEIYIOMEH KOHCYIbTAlUN Y
npenojaBatens. Kaxaplii CTYAEHT JODKEH CTPEMHUTbCS aKTHBHO paboTaTh Ha MPAaKTHUYECKHX
3aHATHUSAX U YCIEITHO BBIMOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosarenbHas paboTa Hapsiay € ayIUTOPHOM MPEACTABISET OJHY M3 BaXKHEWIIMX
dbopm yuebHOTro mporecca. CamocToaTenbHas paboTa — 3TO ITUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSIEMAsl MO 3aJaHHI0 M MPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HernocpeAcTBeHHOro ydactus. CamocTosTrenbHas paboTa IpeiHa3Hau€Ha HE TOJBKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMS HaBBIKOB paboThI BOOOIIE,
B yueOHOHM, Hay4yHOH, NMpoQecCHOHAIbHON NEATeNbHOCTH, CIIOCOOHOCTH MPUHUMMATh Ha ceOst
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIC
pELIeHHs U T.1I.

B ocBOoeHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas paboTa (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WupuBuayanbHbIe KOHCYJNBTAIlMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU O0YUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM MW OO0YyJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecneyeHne 1o JUCHUIIHHE (MOAYJII0)

HammeHnoBanne crientuambHBIX OCHAaIIEeHHOCTh CTEIHATBHBIX [lepeyeHp MUIICH3NOHHOTO
TOMEIIEHUN TIOMEIEHU N MIPOTPAMMHOTO 00eCTICUCHUS




VYueOHble ayJUTOPHU JUIst
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
THUIIA

MebGenb: yueOHas Mebenb
TexHHYECKHE CPEICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

TpoBeieHUs TabOpaTOPHBIX PadoT.
JlabopaTopust opraHIIecKOi XUMUHU
(ayn. 410C)

TexHn4eckue cpeacTBa 00YICHHS:

MePEHOCHOE MYJIbTUMEUIHHOE
o0opynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CTIeIHATM3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJIBI,
CTyNbsl, WIKapbl IS PEaKTHBOB U
obopyaoBaHus, BBITSDKHBIC
mkadpl), CpPEICTBA  MOXKAPHOUH

0C30IMaCHOCTU M OKa3aHUs HCpBOfI

MEIUIIMHCKOH TIOMOIIIH,
XUMHUYECKast nocyza u
obopynoBaHue, BECHI

nmabopaTopHbIE dNeKTpoHHBIE A&D
EK-410i, anexrporuutky — 10 wrT.,
CYWIMNIBHBIM ~ mKad,  MeIIanku
MEXaHHYECKHE — 8 INT., MEIIaIKu
marautHeie IKA HS 7 — 8 mr,,
pOTAIOHHbBIE UCTIAPUTENH — 2 IIT.,
pebpakromerp HPD-454 B2M,
IpudopHI ULt OTIpeaeIeHUs
temneparypsl miasneHus [I1TI1 — 8
IIT., XUMHYECKUE PEAKTHBBI.

VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;
MPOBEICHUSI sansaTHil | TexHuueckue cpencrea ooyuenus: | Microsoft Office
CEMHMHAPCKOTO THIIA, TPYIIOBBIX U | DKPaH, IPOEKTOP, KOMIBIOTED

WHJIMBHIYAIbHBIX  KOHCYJIbTAIHM,

TEKYIIEro KOHTPOJIS u

OPOMEKYTOYHOM aTTECTALUH

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyAUTOPUH JUTSt
KypCOBOTO NPOSKTUPOBAHHMS
(BBIIOTTHEHHS KYPCOBBIX paboT)

Kypcogast paboTa He npesycMoTpeHa y4eOHbIM TUIAaHOM.

Jlist

CaMOCTOSTEIILHON

paboTbl  oOydwaromuxcs

PEAYCMOTPEHBI

IIOMCIICHUA,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecrneueHueM J0CTymna B DIEKTPOHHYIO
WH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanMmeHnoBanue nmoMeneHui s
CaMOCTOSTEIFHOU pabOTHI
0o0y4Jarmuxcs

OCHAIICHHOCTh TTOMEIICHHUH ISt
CaMOCTOSTENFHOU paOOTHI
0o0yJarmuxcs

Hepequb JIMIICH3UOHHOT' O
IporpaMMHOTIO obecrieueHus

TTomemnieHue it caMOCTOSATEIILHOM
paboThl 00yUaroIUXCs (YUTATBHBIH
3an HayuyHoli 6nbmmoTexn)

Meoben: yuebHas mebenb
Kommuiexkt  cnenuanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TECXHUKA C IIOAKJIIFOUCHUEM K
WHPOPMAITNOHHO-
KOMMYHUKAIIHOHHOM
«HTEpHET» W JOCTYIIOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpexy
00pa3oBaTeIbHOM  OpraHU3alLuH,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
obopymoBaHue, obecreuynBaromee
JOCTYyIl K  CETH HHTECpPHET
(mpoBoIHOE COeIMHEHUE u

CCTHU

Microsoft Windows;
Microsoft Office




OCCIpOBONHOE  COCIUHEHHE IO
texnosorun Wi-Fi)

TTomenieHue ajisi caMOCTOSATEIILHOM
paboTsl 00yuaromuxcs (ay.
401C)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6emH: KOMIBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKaLMOHHON
«/lHTEepHET» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
obopynoBaHue, 00CCICYHBAOIICE
JA0CTYyl K CE€THU HUHTEPHECT
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOC  COCIUHEHUE IO
texuosorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




