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roCyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeJIbHOTO YUPEkKACHUS BBICIIIETO 00pa30BaHUs
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esb 0cBOCHUSA IMCHUNIMHBI

[enbro ocBoeHUsT UCHUIUTMHBI « OCHOBBI HAHOTEXHOJIOTUM SBIIAETCS (POPMUPOBAHUE
KOMILJIEKCa 0a30BbIX 3HAHUW U YMEHH, MO3BOJISIONIMX OPUEHTUPOBATHCS B TEPMUHOJIOTUU U
HaIIPaBJICHUSIX HAHOTEXHOJIOTUU, KaK COBOKYITHOCTU TEXHOJOTHYECKUX METOJIOB, IPUMEH SI-
€MBIX JUIsl U3Y4YEHUs], IPOEKTUPOBAHUS U MPOU3BOACTBA MAaTEPUAJIOB, YCTPOUCTB U CHCTEM,
BKJIFOYAs 1EJICHANPABICHHbBI KOHTPOJIb U YNPABICHUE CTPOCHUEM, XUMHUYECKUM COCTABOM
Y B3aMMOJIEVCTBUEM COCTABIIAIOIIMX UX OTAEIbHBIX JIEMEHTOB HAHOAUANIA30Ha.

N3yyeHue MUCHUILUIMHBI IOJDKHO OCHOBBIBATHCS HA CIEAYIOMIMX MPO(dhecCHOHATBHBIX
CTaHJapTax:

- 26.001 Cnernuanuct mo 00ecredeHnI0 KOMIUIEKCHOTO KOHTPOJIS MPOXBOJICTBA HAHO-
CTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB;

- 26.004 Cnenuanuct 1o nMpou3BOJCTBY BOJOKHHUCTBIX HAHOCTPYKTYPUPOBAHBIX KOM-
MO3ULIMOHHBIX MAaTEPUAJIOB.

Mecrto aucuuninnabl B ctpykrype OOII BO

JucuumirHa ««OCHOBBI HAHOTEXOJOTUH » SIBJSICTCS TUCHMIUIMHON 1O BBIOOPY 00pa-
30BaTEIbHON MPOTPaMMBbI JIJIsi TIOJIFTOTOBKU BBIMTYCKHUKOB K BBIMOJHEHUIO TPO(deccroHanb-
HOH JEeATENBbHOCTHU MOCTIE€ OKOHYAHUSI HTHCTUTYTA.

B pamkax gaHHOW AMCUMIUIMHBI CTYACHTHI TIOJTYYalOT 3HAHUS 00 OCHOBHBIX MOHSTHSIX U
OTIPENIEICHUAX HAHOTEXHOJIOIMH U HAHOCUCTEM, METO/IaX MOJyYEHHUsI HAaHOYACTHUL], HAHOMATe-
puaiax; y CTyJIeHTOB (POPMHUPYIOTCS TaKUE TPYJIOBbIE (PYHKIMH, KaK IPUHATUE W 0OOCHOBA-
HUE KOHKPETHBIX PEIEHUI B 00JIACTH HAHOUCIIEPCHBIX CUCTEM U HAHOMATEPHAJIOB.

JucuunnuHa 0a3upyroTcs Ha 3HAHUU CTYJEHTaMU CJEAYIOUX TUCIHIUINH:

e 001121 ¥ HEeOpraHUYEeCKass XUMUS;

® AHAJTUTHYECKass XUMUS U GU3HKO-XUMHUUECKHE METOIbI aHATN34;

e (usuka.

® MAaTEeMaTHKa;

e uH(popmaTHKa.

TeopeTndeckre 3HaAHUS U MPAKTUYECKUE HABBIKU, TTOJYYEHHBIE CTYJICHTaMU MPU U3Y-
YeHUU AUCUUIUITMHBI «OCHOBBI HAHOTEXOJIOTMM», MOTYT OBbITh MCIOJIb30BaHbl B IpoLiEcce
BBITIOJIHEHUSI BBITYCKHOU PabOTHI.

[Tocne m3ydeHus: AUCHUIUIMHBI BBIMTYCKHUKH JOJDKHBI OBITh TOTOBBI K BBITOJTHEHHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka mpemyioKeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhS H
YTWIM3ALUU OTXOA0B IMPOU3BO/ICTBA;

- D/01.6. CoBeplieHCTBOBaHHME TEXHOJIOTMH, MEXaHU3allisd U aBTOMATU3AIUs MTPOU3-
BOJICTBEHHBIX MPOIIECCOB.

Komnerenuuu odyuarmerocsi, popmupyemMblie B pe3yjibTaTe 0CBOCHHUS TN CHUILIUHBI

B npouiecce ocBoeHMs TaHHOW AUCHUIUIMHBI y CTyACHTa (POPMHUPYIOTCS CIEIyIOIINe
KOMIIETEHIIUH:



— npoeccroHanbHbIe

Kon HauMmeHnoBanue komire-
Nuaukatopel JOCTHXKEHUS KOMITETEHITUN
KOMITCTCHITUN TEHIIUN

[1K-2 CI0COOEH UCIIOIB30- 3-IIK-2 3HaTh cBOMCTBA XMMHYCSCKHUX 3JIEMEHTOB, COSIMHCHUM
BaTh 3HAHUE CBOMCTB Y MaTepHaJIOB Ha UX OCHOBE JJIs1 COOJIIO/ICHUS TEXHOJIOTYe-
XHUMHYECKHX 3JIEMEH- CKOT'0 perjiaMeHTa
TOB, coequHenuii 1 Ma- | Y-1IK-2 Ymers HCIIOJIB30BaTh 3HAHUS CBOMCTB XUMHUYECKUX
TEpUAJIOB AJIEMEHTOB, COCIMHEHNI U MaTEPUAIOB HA KX OCHOBE JJISl pe-
Ha UX OCHOBE JIJIsI pe- LIEHUS 33/1a4 10 BBIITYCKY IPOJIYKIIMU B CTPOTOM COOTBET-
meHus 3a1a4 npodec- CTBHUH C TEXHUYCCKUMH TPEOOBAHUSIMU
CUOHAJIBHOU JeATeNb- B-I1K-2 BnageTs HaBbIKaMH pa3pabOTKU MPEATIOKEHHS 10
HOCTH KOMIUJIEKCHOMY HUCMOJIb30BAHUIO ChIPbS U YTUJIU3AIUHA OTXO-

JIOB IIPOU3BOJICTBA
[K-3 CrniocobeH usyuaThb 3-I1K-3 IlpuMeHsieT 3HaHUsI UHOCTPAHHOTO SA3bIKa, HAYYHO-

HAYYHO-TEXHHYECKYIO
UH(OpMaIHIO, OTeYe-
CTBEHHBIN U 3apyOexK-
HBIH OMBIT 110 TEMaTHKE
UCCIIEJOBAHHS

TEXHUYECKOW MH(POPMAIIUH, OTEYECTBEHHOTO U 3apyOeKHOTO
OMBITA /Il MPOTPAMM HMCIIBITAHUN U 0POpPMIICHHUS
TEXHUYECKOU TOKYMEHTaluu

V-IIK-3 JleMoHCTpUpYyeT yMeHHE [0 COOPY M HAKOIUIEHUIO
AKCHEPUMEHTAJIbHBIX ITaHHBIX C IPUMEHEHUEM UHOCTPAHHOTO
A3BIKA

B-I1K-3 [IpoBoauT TeKyIINUE U JOTOTHUTEIbHBIC UCTIBITAHMUSI,
AQHAIN3UPYET PE3YJIBTAThI C YYETOM HAyYHO-TEXHUYECKON MH-

OIIbITa

¢dopmanmy 1 Ha OCHOBAaHUHU OTEUYECTBEHHOTO U 3apyOEKHOTO

3az[atm BOCIIMTAHUSA, PCATU3YEMbIC B pPAMKaX 0CBOCHUA JUCIHHUILJIMHBI

Bogneuenue B pas-

Hanpasne- Co3zpanue ycioBuii, Hcnonp30BaHne BOCIUTATENBHOTO 1O- HOILJIAHOBYIO
HUe/1enu o0ecreurBaIuX TeHIMaJIa y4eOHON AUCIUTIITMHBI BHEYUEOHYIO Jiesi-
TEJIHLHOCTh
[Tpodeccuo- - opmupoBanue Hcnonb3oBaHue BOCIUTATEIBHOTO TO- 1. Opranuzanus
HaJbHOE U KyJIbTYpPbI UCCIIEZI0- | TEHLIMAaJa JUCUUIUIMH MPpOo(hecCuoHalb- KpYTJIOro CTojia Ha
TPYJIOBOE BaTEIbCKOW U MHXKE- | HOTO MOAYINA /Ui OPMHUPOBAHUS HHKE- | TeMy «AKTyalbHbIE
BOCIIMTaHUEC HepHOI\/JI JCATCIIbHO- HCPHOI'O MBIIIJICHUA U HH)KeHepHOﬁ BOITPOCHI TCOPHH U

ctu (B16)

KYJBTYPBI 3a CYET

-IPAKTUYECKUX CTYJIEHYECKUX UCCIIEN0-
BaHUI COBPEMEHHBIX IIPOM3BOCTBEH-
HBIX CUCTEM,;

-IPOEKTHON JESITEILHOCTH CTYIEHTOB I10
pa3paboTKe U ONTUMH3AIUNA TEXHOJIOTH-
YECKUX CUCTEM, CBSI3aHHOU C PELIEHUEM
peasIbHBIX MTPOU3BOJICTBEHHBIX 3aay;
-IIPOXOXKICHUS uepe3 pa3sHooOpa3HbIe
UTPOBBIE, TBOpUECKHE, (PeCTUBATILHBIE
(dopmbl, TpeOyrolre aHaINU3a CI0XKHOTO
00BeKTa, MIOCTAHOBKU OTHOCUTEIILHO He-
ro npeoOpa3oBaTEeNbHBIX 3a/1a4 Ul UX
ONTUMAJILHOTO PEIICHUS.

IIPAKTUKN OpraHu-
YECKOW XUMUW.

2. ®opMupOBaHUE
IIPOU3BOJICTBEHHOTO
KOJUIEKTUBHU3Ma B
X0JI€ COBMECTHOTO
pELIEHUsT MOJIENb-
HBIX ¥ MpaKTUye-
CKHUX 3a/a4.

CTpyKTypa U cofep:KaHHue Y4eOHOM TMCHUIINHBI

JucuuminHa npenojaercsl CTyJeHTaMm Ha 5 kypce. O0mias Tpy10eMKOCTh TUCITUTLIHU-

HBI COCTaBIISACT 2 €AMHMIILI, 72 aK. yaca.




Kanenaapuplid miian

Ne | Ne HaumenoBanue pazaesna | Buabl yueOHOM qesAiTeJIbHOCTH (B ATTecTa Maxkcu
P T (TeMbl) JTUCUHUTJIMHBI yacax) s pas- MAaJlb-
a e ® ° esa HBIN
3 | ™ 2 | E (popma’) oasn
I bl & g O 3a

h r **k
e = = = | & pasaen
= a. ) =
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a Q ) < = A
g |5 15 IE|Q
1 | 1-2 | OcobeHHOCTH HAHOCTPYK- 36 | 3 3 30 Kin-1 20
Typhl. CHcTeMaTHuKa HaHO- (MMCBMEHHO)
MaTepUajoB
2 | 3-4 | OCHOBBI TEXHOJIOTHH U 36 | 3 3 30 Kn-2 40
MIPUMEHEHUE (TMCBMEHHO)
HaHOMaTEPHAaJIOB
Bua npomMe:KyToOYHO# aTTecTauun | 72 6 6 60 3 40

COKpaHleHHOC HanMCHOBAHHC d)OpM TCKYIICTO KOHTPOJIAA U aTTCCTAllNN PA3CIIOB!:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE
Kn Konnoksuym
3 3auer

ConeprxxaHue JIEKIIHOHHOTO Kypca

Y4eOHo- meToU-
Tembl Jekum. Bcero
yeckoe odecmeve-
Bonpocskl, oTpabdaTpiBaemMble Ha JIEKIMHU 4acos e
1 2 3
Jlexmst 1. HanoTexHOMOTMS 3 1-8
1. TepmuHBI U onpeeneHus
2. [TpuktaHOM acrekTe HaHOTEXHOJIOTHHI
3. Kputuka omnpenenenuii.
4. Knaccudukaiuss HaHOMaTepUaJIOB TIO COCTaBY, CTPYKTYpPE, CBOMCTBAM U
obnacTsam
5.[1poayKim HAaHOMHAYCTPUHU
Ulexnus 2. [lonydyeHne HaHOMAaTEPHUAIOB 3 1-8
1.ITonpoOHas kaaccudukaus HaHOMaTEPUaIoB U METOJIOB UX MOTYyYEHUS.
2.IlepBruHble HaHOMAaTepUaibl (YriaepoJiHble HAHOTPYOKH, (yUIEpEeHbl, Ipa-
¢eH, asporpadur, a’3porenb, HAHOKPUCTAIUIBI, OKCUJIHbIE HAHOMATEPHAJIbI).
3.PazBuTHEe  TEXHOJOTMM  TOJyYeHHs  TEPBUYHBIX  HAHOMATEPUAJIOB:
ra3o(asHplif, MIa3MEHHBIH U JIa3epHBIM CHHTE3 YIJIEPOJHBIX U OKCHUIAHBIX
HAaHOMATEPHAJIOB; IEPBOHAYAIIBHBIE CBEJEHUS O 30J1b-T€JIb TEXHOJIOTHH.
IlepeyeHb NPaKTHYECKUX 3AHATHH
Y4eOHo- meToU-
Tema npakTuyeckoro 3anaTus. Bornpocsl, orpadarbiBae- Bcero
MbIe HA IPAKTHYECKOM 3aHATHH 4acoB qecxoe]:)]f:cneqe-
1 2 3
[lepcriekTHBHBIE HAHOMATEPHAJIBl U HAIIPABJIEHUSI HAHOTEXHOJIOTMH. OCHOB- 1-8
HbIEe TPEOOBAHMSI 10 CO3AAHUI0 OOBEKTOB HAHODJIEKTPOHUKH U HAHO(POTOHHU- 9
KH.
CBolicTBa HAHOCTPYKTYPbIHX MarHUTHBIX MAaTE€PUAJIOB U YaCTHIL.




MeToapl U3MEPEHHI B 001aCTH HAHOYACTHI] 1 1-8

Matepuraisl Ha OCHOBE HAHOCTPYKTYPHBIX 3JIEMEHTOB: HAHOKPHUCTAILIIBL, 1-8
HAaHOTPYOKH, HAHOCTEPKHU U MX MPOU3BOHbIE. CTPYKTYpPHBIE 3JIEMEHTHI IS 3
HaHOMaTepHasoB 0oJiee BHICOKOTO MOPS/IKA.

3aganus I CAMOCTOSAATEJILHOM Pad0ThI CTY/IeHTOB

YyedoHo- meroau-
Bcero A

Bonpoch! 1J1s1 caMOCTOATEIBLHOI0 U3Y4YeHHS (3a1aHUA) qacop | 1ECKoe obecneye-
HHe

1 2 3

OO6mHOCTh U paznuus B PoccHiickuX M 3apyOeKHBIX HOPMATHUBHBIX JTOKY- 15 1-8
MeHTax. Ocoboe CTPYKTypHpPOBaHHE aTOMOB M MOJIEKYNI KaK XapaKTepUCTH-
YEeCKOEe CBOMCTBO HAHOINPOIYKIINH, 3aKPEIUICHHOE B HOPMATHBHOM JTOKYMEH-
Taluu.

COBpEMEHHOE COCTOSIHUE HAHOTEXHOJIOTHYECKON TPOMBIITUICHHOCTH Bpa3BHU- 15 1-8
TBIX CTpaHax

1. 3apyOekHble HAHOTEXHOJIOI MU

2 .Pocculickue HaHOTEXHOJIOTHHI

3. [lepeyeHb KPUTHUCCKUX TEXHOJIOTHH.

4. CriennanbHoe 000pyAOBaHUE /I HAHOTEXHOJOTUN. HAHOTEXHOJIOTUU

Ha ipuoputeTHoe mecTo B CIIIA. HaHOoTexHOJIOrHYe-CKOe 0011eCTBO

Poccun, OAO

POCHAHO: uenu u 3aga4u, MeXaHu3Mbl peain3anuu. Kputrka MexaHu3MoB
pean3aluu.

Yrnepoausle HaHOTPYOKH, (ymnepensl, rpaden, asporpadur, asporens, 15 1-8
HAHOKPHCTAJUIBI, OKCHIHbIC HAHOMATEPHUAJIBI: Pa3BUTHE TEXHOJIOTHH TIOTy4Ye-
HUSI.

TeXHUKO-?PKOHOMUYECKHUE 3a]aul BHEAPEHUSI HaHOTeXHoyIornu CBs3b 15 1-8
SKOHOMMYECKOH 3(PPEKTUBHOCTH TEXHOJIOTHUH C MTOKA3aTEIIMIUKAaYeCTBa
MIPOJOJKUTEIBLHOCTBIO IKCILTyaTalluil MaTepraa.

Kpurtepuii orieHKM SKOHOMUYECKOH 11€71€CO00Pa3HOCTH HCTIOIb30BaHUS
HaHOTeXHOJOrMH.OO00IECHHBII KpUTEpHil KauecTBa AJIs OLEHKHU MOKa3a-
TeJIeH MaTEepPUAJIOB Pa3JIMYHOIO0 HA3HAYECHUS,

[TO3BOJISIFOIINN OJTHO3HAYHO KOJIMYECTBEHHO XapaKTEPU30BaTh IPEUMYIIIE-
CTBA Pa3JIMYHBIXCIIOCOOOB HAHOMOIM(DUILIUPOBAHUS.

OoOpa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzanuu yue6HOTO Matepuana kKypca « OCHOBBI HAaHOTEXHOJIOTHUU», WCIIONb-
3YIOTCSI pa3juvHble 00pa30BaTEIbHBIC TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3/IaHUI0 aTMOChe-
PBI CBOOOTHOM U TBOPUYECKOW JTUCKYCCHHM KaK MEXIy MPEenojaaBaTesieM U CTYICHTaMU, TaK 1
B CTyJeHUecKor rpynme. Llenpro mpu 3TOM SBIISETCS BBIPAOOTKA Yy CTYJACHTOB HABBIKOB M
KOMIIETCHIIN, TO3BOJISIFOIIMX CaMOCTOSITEIPHO BECTH HCCIECNOBATENbCKYI0O M HAy4dHO-
MeIarOTMYeCcKyIo padoTy.

[IpakTudeckas MOArOTOBKA MPH pealM3allii yIeOHON TUCIIUTUTMHBI OPTaHU3YEeTCs ITyTeM
MIPOBENICHHS MPAKTUIECKUX 3aHITUH, MPETyCMATPUBAIONINX YIaCTHE OOYUAIOIIUXCS B BBITTOJTHE-
HUM OTJEIHHBIX 3JIEMEHTOB pabOoT, CBSI3aHHBIX ¢ OymyIieit mpodecCHOHATBHON A TEILHOCTHIO.

[IpakTudeckas MOATOTOBKA TAK)KE BKITFOYAET B Ce0SI 3aHATHS JICKIIMOHHOTO TUTIA, KOTOPHIC
MPeayCMaTPUBAIOT Tiepenady yueOHol nHpopMalu 00ydaroMmMcs, HEOOXOIUMOMN ISl TIOCTIe-
JYIOIIIETO BBITIOJHEHHS paboT, CBA3aHHBIX ¢ OyIyIIeil mpoQecCHOHATBHON NeSITEILHOCTHIO.



Ay,Z[I/ITOPHble 3aHATHA ITPOBOJATCSA B BU/IC JIEKLIIMH C MCIOJIb30BAaHHUEM IIK u xomIb1o-

TepHOro mpoekropa. Jlaboparopusie paboThl mpoBoasTcs B yaboparopuu 535. Camocrtos-
TeJabHasl paboTa CTYACHTOB MPOBOAMUTCS MOJI PYKOBOJICTBOM IpEIoAaBaTelieid, ¢ OKa3aHuEM
KOHCYJIbTAIIMM U TIOMOIIH MPHU MOATOTOBKE K KOHTPOJIBHBIM pab0TaM, BHIMIOJHEHUU JIOMAIII-

HUX 3aJJaHAHN

(I)OHI[ OLCHOYHbIX CPEACTB
q)OHI[ OICHOYHLBIX CPCACTB IIO0O JUCHUIIJIMHC obecrnieynBaeT ITPOBCPKY OCBOCHUA IljIa-

HUPYEMBIX pe3yJbTaTOB 00y4YeHUs1 (KOMIIETCHIIMA U UX MHAMKATOPOB) MOCPEJICTBOM MEpO-

HpHHTI/Iﬁ TCKYLICTO, pY6e)KHOFO H IIPOMCKYTOUYHOT'O KOHTPOJIA 11O JUCHUIIIINHC.

Cas3p Mexy (popMUPYEMbIMU KOMIETEHIUSAMUA U (GOpMAMHU KOHTPOJISL UX OCBOCHUS

IpeJCTaBleHa B CleayoLel Tabuuie:

HaumenoBanue KoH- HaumeHnoBanue
Ne Koa v HauMeHOBaHNe MHAMKATOPA 10CTHHKe-

TPOJHPYEMbIX pa3jie- . OLIEHOYHOI0 Cpe/-
n/n HHUS KOMIIeTEeHI N

JIOB (TeMBbI) CTBa
BxonHoM KOHTPOJIb
o Bompocsl BXOgJHOTO
1 | BxoaHOI KOHTPOJIb P I

KOHTPOJIs (YCTHO)

ATTeCTaI_II/IH pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTH

Pasgen 1. «OcobOenHo- CobecenoBanue —

CTH HAaHOCTPYKTYPBI. IIK-2, TIK-3 (ycTHO)
Cucremaruka HaHOMa- KonnokBuym —
TEPUAIOBY IMMCEMEHHO
Paznen 2. «OCHOBEI ITK-2, TIK-3 CobecenoBanue —
TEXHOJIOTHH U TIPUME- (ycTHO)
HEHUE HaHOMaTepua- Konnoksuym -
JIOBY MMMCEMEHHO
[Ipomexxyrounas arrecranus
3auer I1K-2, T1K-3 Bompocs! k 3a4eTy
(ycTHO)

BXOHHOﬁ KOHTPOJIb MPCAHA3HAYCH IJIs1 BBISABJIICHUS HpO6€HOB B 3HAHHUAX CTYACHTOB U

ITOTOBHOCTH HX K IMOJYUCHHIO HOBBIX 3HAHMUH. OHCHO‘{HBIG CpeacTBa AJid BXOAHOI'0O KOHTPOJIA

MPEACTABIISIOT COOOM BOMPOCHI, KOTOPHIC 3aaI0TCSI CTYJICHTaM B YCTHOM (hopme.

IlepevyeHb BONPOCOB BXOHOI0 KOHTPOJIS
1)HanoTexHo0UH
2)I1epCcrieKTUBBI UCTIONB30BaHUS HAHOTEXHOIOTHH:
3)B MalmmHOCTPOCHHH;
4)B nBUraTeecCTpOEHUH ¥ aBTOMOOMIBLHOM MPOMBIIIIJIEHHOCTH;
5)B 3/1eKTPOHUKE M OMTOAJICKTPOHHKE;
6)B undopmaruke;
7)B sHepreTuke;
8)B 31paBooxpaHeHuy;
9)B cebCKOM X035HCTBE;
10)B skoj0rum.



B kauyecTBe OLIECHOYHOI'0 CPEACTBA aTTECTALIUM Pa3/iesia HCHO0Ab3YeTCH KOL10OK8UYM
Bomnpock! k koimokBuymy 1

1.Hanopa3mepHbie MOPOLIKU C MOBBIIIEHHON TOBEPXHOCTHOM dHEPIUeii;

2. CtpykTypa aMOpHBIX TeJ, KEPAMHUKHU U TTOJIMMEPOB.

3.HanopasmepHbie MOPOIIKH € MOBBIIIEHHON TOBEPXHOCTHOW SHEPTHUE;

4.Metonibl U3MEpEHUi B 001aCTH HAHOYACTHIL:

5.0npenenenne pa3Mepa YacTull,

6.MuKkpocKomnus: MPOCBEUMBAIOINIAS AJICKTPOHHAS MHUKPOCKOMHMS, HOHHO- TOJeBasd,
CKaHUPYIOIIasi MUKPOCKOIHS;

7.Cnextpockonusi: UndpakpacHas u pOMaHOBCKasi CIIEKTPOCKOIUS;

8.PeHTreHoBckasi CIeKTpOCKOTHS;

9.MarauTHbIi pe3oHaHC.

10.TexHOJIOTHH MOTYIeHUS HAHOKEPAMHUKH.

Bomnpock! k KoJutokBuymy 2

1. KBa3ukpucTaqiMuecKue HaHOMATEepHUaibl, MEPCIEKTUBHBIE B MAIIMHOCTPOEHUH,
aJbTEPHATUBHOU U BOJIOPOJHOMN DHEPIrETUKE.

2. TeXHOJOTUM CUHTE3a HAHOYACTHUIl: BBICOKOYACTOTHBINA MHIYKIIMOHHBIN HArpeB, XHU-
MUYECKHE METObI, TEPMOJIN3, UMITYJIbCHBIE JIA3€PHBIE TEXHOJIOTHH.

3. YraepoaHbele HAHOKJIACTEPhI: MAJIbIE YTIEPOIHBIE KIIaCTEPhI, PYJUIEPEHBI, YTIEPOI-
HbI€ HAHOTPYOKH - HOBOE BEILIECTBO C HEOOBIYHBIMU CBOMCTBAMU M BO3MOKHOCTSMH, TEXHO-
JIOTUA MOTYYEeHUsl, CTPYKTYpa, CBOMCTBA, IPUMEHEHHE.

4. HanonHWTENM U3 HAHOYACTUI U HAHOTPYOOK I OJIMMEPHBIX KOMIIO3UTOB, 00J1a-
JAIOIIKE TIOBBIIIICHHOW MPOYHOCTHIO M HU3KOM BOCIIIIaMEHSIEMOCTRIO; (Kabemn).

5. TexHonoruu caMocOOpKH: UHAYCTPUS HAHOCUCTEM: OCHOBHBIE TEPMUHBI U ONpee-
JICHUS], TPOLIECC CaMOCOOPKH, OTYTIPOBOIHUKOBBIE OCTPOBKOBBIE CTPYKTYPbI, MOHOCIIOH.

6. HaHomamvHbl: MHKPO3JIEKTPOMEXAHUYECKHE CHCTEMBI, HAHOXJIEKTPOMEXaHU4e-
CKHE CUCTEMBbI, MOJIEKYJISIPHBIE TPUTTEPHI.

5. TexHonoruu caMoCOOpPKH: MHAYCTPUS HAHOCUCTEM: OCHOBHBIE TEPMHUHBI U OTPEE-
JIEHUs1, IPOLECC CaMOCOOPKH, MOIYITPOBOIHUKOBBIE OCTPOBKOBBIE CTPYKTYPhI, MOHOCIIOH.

6. HaHoMmammHbBI: MHKPO3JIEKTPOMEXAHUYECKHE CHCTEMBI, HAHOZJIEKTPOMEXAaHUYE-
CKHE CHCTEMBI, MOJIEKYJISIPHBIE TPUITEPBI.

CTyneHTsl BBIMOMHIIOT 1 KOHTpOsIbHYIO paboTy. BapuaHTt 3agaHusi KOHTPOJIBbHOMN
paboThI ompeie-JIIeTcs B COOTBETCTBUH € TIoclie el 1udpoii mudpa mo tadmure s
KOHTPOJIbHBIX padoT.

KonTposbHble 3aJaHusl ISl CTY/I€HTOB:
1.Hanopa3mepHbie MOPOIIKY C TOBBIIIEHHON TOBEPXHOCTHOM SHEPTHUEH;
2.CtpykTypa aMOp(HBIX T€J, KEPAMUKU U TTOJTUMEPOB.
3.Hanopa3mepHble MOPOIIKH € MOBBIIIEHHON TOBEPXHOCTHOM dHEPIUEii;
4 MeTopl u3MepeHui B 00J1aCTH HAHOYACTHII;
5.0mnpenenenue pa3mMepa 4acTHIl;
6.Mukpockomnus: MpOCBEYUBAIOIIAs 3JIEKTPOHHAS MUKPOCKOIHWS, HOHHO- IOJIEBas,



CKaHMpyoass MUKpockonusi; KBazukpucrajuimueckue HaHOMaTepuaibl, NepCleKTUBHbIE
B MalIMHOCTPOEHUH, AIbTEPHATUBHON U BOJAOPOIHON SHEPTEeTHKE.

7. TexHOIOTMM CHHTE3a HAHOYACTHUII: BBICOKOYACTOTHBIA WHAYKIIMOHHBIA HArpes,
XUMHUYECKUE METO/Ibl, TEPMOJIN3, UMITYJIbCHBIC JIa3€PHBIE TEXHOJIOTHUH.

8.YrnepoaHbpie HaHOKJIACTEPBI: Mallble YTJIEPOAHBbIE KiIacTepbl, (ysiepeHsl, yrie-
POJHBIE HAHO-TPYOKH - HOBOE BEIIECTBO C HEOOBIYHBIMU CBOMCTBAMHU M BO3MOXHOCTSIMH,
TEXHOJIOTHSI MOJYyYEHHUs, CTPYKTYypa, CBOICTBA, MPUMEHEHHE.

9.HanmonHuTenM U3 HAHOYACTHUIl U HAHOTPYOOK JJIs MOJIMMEPHBIX KOMIIO3UTOB, 00-
JaJaroUIMe MOBBIIIEHHON MPOYHOCTHIO M HU3KOM BOCIUIAMEHSIEMOCTHIO; (Kabemnn).

10.TexHonorum caMocOOpPKHU: MHAYCTPUSI HAHOCHCTEM: OCHOBHBIE TEPMHUHBI U OTIPETIe-
JICHUSI, TIPOLIECC CAMOCOOPKH, MOTYIPOBOIHUKOBBIE OCTPOBKOBBIE CTPYKTYPBI, MOHOCIIOH.

11.HanoMalIHbBI: MUKPO3JEKTPOMEXAHUUECKHE CUCTEMBI, HAHOJIEKTpOMEXaHUYe-
CKHE CHCTEMBI, MOJIEKYJISIPHBIE TPUITEPBI.

12. TexHonorun caMOCOOpPKHU: MHAYCTPUSI HAHOCHCTEM: OCHOBHBIE TEPMHUHBI U OIIPEIe-
JIEHUS], TIPOLIECC CaMOCOOPKH, MOTYIPOBOIHUKOBBIE OCTPOBKOBBIE CTPYKTYPbI, MOHOCJIOM.

13.HanomammuHbl: MUKpPOIJIEKTPOMEXaHUUECKAE CHCTEMbI, HAHOAIEKTpOMEXaHuYe-
CKHE CHCTEMBI, MOJIEKYJISIPHBIE TPUITEPHI.

14 KBa3ukpucTasinuecKhue HaHOMaTepUalibl, IEPCIEKTUBHBIE B MAIIMHOCTPOEHUH,
aJbTEPHATUB- HOM U BOJOPOJIHON YHEPTETUKE.

15.TexHonoruu CUHTE3a HAHOYACTHUII: BHICOKOYACTOTHBIN MHAYKIIMOHHBINA Harpes,
XUMHUYECKUE METO/IbI, TEPMOJIN3, UMITYJIbCHBIE J1a3€PHBIE TEXHOJIOTHH.

16.YriiepoHble HAHOKJIACTEPBL: MaJlble YIJIEPOJHbIE KIIACTEPHI, (yJUIepEHBI, yrie-
POJIHBIE HAHO- TPYOKH - HOBOE BEIIECTBO C HEOOBIYHBIMU CBOMCTBAMU U BO3MOKHOCTSIMH,
TEXHOJIOTHSI MOJYy4YEHUs, CTPYK- Typa, CBOMCTBA, IPUMEHEHUE.

17 . HanosHuTeNM U3 HAHOYACTHUI U HAHOTPYOOK JIJIsl MOJIMMEPHBIX KOMIIO3UTOB, 00-
JAJJAI0IIKE O~ BBIIIEHHOW MPOYHOCTHIO U HU3KOU BOCIIAMEHSAEMOCTHIO; (Kaben).

18.TexHonoruu caMoCOOPKHU: MHIYCTPHUSI HAHOCUCTEM: OCHOBHBIC TEPMHUHBI M OTpe/ie-
JISHUSI, TIPOLIECC CaMOCOOPKH, MOTYIPOBOIHUKOBBIE OCTPOBKOBBIE CTPYKTYPbI, MOHOCJIOM.

19.HanomammHbl: MUKpPOIJIEKTPOMEXaHHUECKAE CHCTEMbI, HAHOAIEKTpOMEXaHuYe-
CKHE CUCTEMBbI, MOJIEKYJISIPHBIE TPUITEPHI.

TexHonorun camocOOpKU: UHAYCTPHUS HAHOCUCTEM: OCHOBHBIE TEPMHHBI U ONIPEIEIIe-
HUS, TPOLIECC CaMOCOOPKH, MOITYITPOBOIHUKOBBIE OCTPOBKOBBIE

OueHoYHbIE CPEACTBA MPOMEKYTOYHOM aTTECTALMU BKJINYAKT BONPOCHI K 3a4eTy,
KOTOPbIi NpoBoauTCsi B opMe codeceoBaHus (YCTHO).

1. HaHOTEXHOJOrMsA: TEPMUHBI U OIIPENEICHUS.

2. Kpurtuka onpeaeneHuu.

3. O6uHOCTh U pa3nuuusi B Poccuiickux u 3apyO0exHbIX HOPMATUBHBIX JOKYMEHTAX.

4. AKLIEHT Ha PUKJIATHOM aCMEKTe HAHOTEXHOJIOTMH, KaK KIIFOUEBOE XaPAKTEPUCTUIECKOE

CBOMCTBO OIpeAeNIeHN, 3apUKCUPOBAHHBIX HOPMATUBHBIMH JIOKYMEHTAMHU.

5. MHoroypoBHeBas kjaccupuKanus NpoAyKIIMH HAaHOUHTY CTPHUH.

6. CnenmanibHOE 000pYyI0BaHUE 11 HAHOTEXHOJIOTUH.



7. Ocoboe cTpyKTypUpOBaHHE aTOMOB U MOJIEKYJI KAK XapaKTEPUCTUUECKOE CBONCTBO

HAHOIIPOIYKIUH, 3aKPEIJIECHHOE B HOPMAaTUBHOM TOKyMEHTALIUU.

8. IlpeanochulKy 3aKOHOJATENBHOTO BbIABUKEHUSI HAHOTEXHOJIOTUH HA TIPUOPUTETHOE
mecto B CIIIA.

9. CoBpeMeHHOE COCTOSTHHE HAHOTEXHOJIOTHYECKOM MPOMBIIIIIEHHOCTH B Pa3BUTBIX CTPAHAX.

10. ITonpoOHas knaccupuKayss HAHOMAaTEPUATIOB.

11. MeTo1bl OTy4YeHUsI HAHOMATEPHAJIOB.

12. Yrnepoansie HaHOTPYOKH, (yisepensl, rpadeH, asporpaur, a3poreib, HAHOKPHU-
CTaJlJIbl, OKCHJIHbIE HAHOMATEPHUAJIbl: Pa3BUTHE TEXHOJIOTUH ITOTYUECHHUS.

13. IlepeyeHb KPUTUUECKUX TEXHOJIOTHM.

14. Paznensl Muunnatua «CTparerust pa3BUTHS HAHOUHTYCTPUN.

15. IIporpamma pa3BuTusi HaHOMHAYCTpUH B Poccuiickoit @enepannu 1o 2015 roxa.

16. HaroTexnonornueckoe oomectBo Poccun, OAO POCHAHO: nienu u 3agaun, Me-
XaHU3MBbI peaTn3aliH.

17. KpuTrnka MeEXaHU3MOB pEATU3AIUN.

18. CBs3b 3KOHOMHUYECKON 3(P(HEKTUBHOCTH TEXHOJIOTUH C [TOKA3aTEIIMHU KaueCcTBa

IIPOJIOJKUTEIBHOCTBIO KCILTyaTallMi MaTepraa.

19. Kputepmii o11eHKH S5KOHOMUUYECKOH 11€1€c000pa3HOCTH UCTIONB30BAHMS HAHOTEXHOJIOTHH.

20. O0O001IIEHHBIN KPUTEPUN KauecTBa JIsl OLEHKH MOKa3aTesed MaTEpHAJIOB pa3iny-
HOTO HA3HAYEHHUS, MO3BOJSIOMIMNA OAHO3HAYHO KOJUYECTBEHHO XapaKTepU30BaTh MPEUMY-
IIECTBA PA3JIMYHbBIX CIIOCOOOB HAHOMOAU(PUITUPOBAHHUS.

Il kaJbl OeHKH 00pa3oBaTebHbIX 10CTHKEHUH
OueHnBaHMe CTy/IeHTA Ha 3a4eTe M0 AUCHUIIHHE KOCHOBBI HAHOTEXHOJIOTHN»

baJuibl
(utoroBoit OcBoenne
N . . TpeGoBanus Kk 3HAHUAM
pelTHHTrOBOM KOMIIeTeH Ui
OLIEHKN)
100-85 IIponBunyThiii | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IIOJHBIE, YETKHE H
YPOBEHb pa3BepHyThle. PemieHust 3aqad JIOTHYHBI, JIOKa3aTeNbHBI H
JEMOHCTPUPYIOT aHAJUTHYECKUE U TBOPYECKHE CIOCOOHOCTH
CTY/CHTA.
84-70 Cpennuit JlaroTcs TMOJHBIE OTBETHl HA IIOCTABJICHHBIE BOIPOCHI.
YPOBEHb [Toka3aHo ymMeHUE BBIJEIATh IPUUUHHO-CIIEACTBEHHBIE CBA3H.
[Tpu pemeHnn 3amad JOMYIICHBI HE3HAYMTEIHHBIE OINNOKH,
UCTIPABJICHHBIE C TOMOIIBIO  «HABOSIIUX»  BOIPOCOB
Iperno/iaBaTersl.
69-60 bazosbiit OTBeTel Ha BONPOCHI M PEUIEHMS] IIOCTABICHHBIX 3a]a4
YPOBEHb HEIOCTaTOYHO TOJNHBIe. JIoTMKa ¥ MOCIenoBaTeIbHOCTh B
pelIeHNH 3a/la4 UMEIOT HapyleHus. B oTBeTax OTCyTCTBYIOT
BBIBOJIBI.

Crynent, nonyuuBiuii Menee 60 % oT MakcUMaJIbHOTO Oaia 3a paszies TUCIUILIAHBI
WJIM TIPOMEXYTOYHYIO aTTECTAINIO, CAUTACTCS HEATTECTOBAHHBIM 10 JIAHHOM JTUCITUTUIMHE.

HToroBas olleHKa BBICTABIISICTCS ITyTEM TIEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUHU
CO CJIeyIOIIeH TabIuIIei:

OreHKa 110 5-0aJUIEHOHN IIKaJIe \ CyMMma 6asuioB 3a pas3ieinbl 1 \ Onenka ECTS




OK3aMCH

S — «omauuHo» 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D

3 wd 65-69
«YO0BNIEMBOPUMENLHO 60-64 E
2 — «Hey0081emeopuUmenbHoO» Menee 60 F

Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecrieyeHre y4eOHOM U CIUILINHbI
OcHoOBHas aUTEpaATYpA:

1. TlonenoB HO.B., Eropoa E.B. ®usnko-xumMuueckrue OCHOBbI HaHOTEXHOJOTHHM:
yueOHnuk / }0.B. Tlonenos, E.B. Eroposa. — Cankr-IlerepOypr: Jlans, 2019. — 180 c. [Dnek-
tpoHHbIH pecypc] URL: Pesxum noctyma: https://e.lanbook.com/reader/book/125699/#2

2. Ilpsxun E.W. Hanomarepuansl u HaHoTexHoJoruu: yueonuk mans BO / E.W. Tps-
xuH, C.A. Bonorxkanuna, A.Il. IletkoBa u [u ap.]: mox pen. E.W. Ilpsxuna. — CaHkT-
IlerepOypr: Jlans, 2020. — 372 c. Pexum JOCTYyTa:
https://e.lanbook.com/reader/book/149303/#2

3. 'amomckumit O.H. Ontuka cpes co ciaydyallHbIM OJIM3KUM K HYJIIO TTOKa3aTesieM Ipe-
nomiieHusi. OyH/IaMEHTANIbHBIE OCHOBBI, HAHOTEXHOJIOTUM U TPUMEHEHHe: MoHorpadus /
O.H. l'apomckuit, H.M. Ymakos. — Cankr-IlerepOypr: Jlans, 2020. — 288 c. Pexxum ngocty-
na: https://e.lanbook.com/reader/book/139292/#134

4. Ilnomoawsano P.JI. Hanotexnonoruu. Ilonydenue, MeToabl KOHTPOJISI U MEXKIyHa-

poAHasl CTaHJapTU3aIus HaHOMaTepuasioB: y4. nmocodue / P.JI. Ilnomonbsino. — Kpacnonap:
KyoI'TY, 2018. — 135 c. Pexxum nocryna: https://e.lanbook.com/reader/book/151171/#3
JlononHUTENBHAS JINTEpaATypa:

5. Kysuenoa .M., Xapnamnuau X.O. O0mas xumuyeckass TexHoyiorusi. OCHOBHBIE
KOHIICTIIIMN MPOSKTUPOBAHUS XUMHKO-TexHoJiorndeckux cuctem / U.M. Kysnemona, X.0.
Xapmamnuau. - Cankr-IlerepOypr: Jlawb, 2014. - 384 «c¢. Pexum noctyma:
https://e.lanbook.com/reader/book/45973/#2

6. Tumodeera M. H., [Tanuenko B. H. Hanotexnonoruu. Xumudeckue, puszndeckue,
OMOJIOTUYECKHE U HKOJIOrn4eckue acnekTol: MoHorpadus / M.H. Tumodeesa, B.H. [1anuen-
ko. — HoBocubupck: w3m-so HITY, 2013. - 283 c¢. Pexum nocrymna:
https://e.lanbook.com/reader/book/152281/#10

7. Mapromua B.U., Kab6per B.A. Bpenenune B HaHoTexHOJorHi0: yueOHuk / B.U.
Mapronun, B.A. XKabpes. — CII6.: Usn-Bo Jlawws, 2012. — 464 c. Pexxum nocryma:
https://e.lanbook.com/book/4310

8.Cunuiipina MI.H. OcHOBBI HAaHOTEXHOJIOTHU. MeTouyecKue yKka3aHus JJIsl BBITIOJI-

HEHUS KOHTPOJIbHON paboThl. AnipoOarius

IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:
- TIPOIIECC peanm3ary 00pa3oBaTeIbHON MPOrpaMMbl IO TUCIMIUTMHE «KproreHHbIe Tex-
HOJIOTUM» B cooTBeTCcTBUM ¢ TpeboBanusimu OC HUAY MUDU obecrieden HEOOXOIUMBIM KOM-


https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699/#2
https://e.lanbook.com/reader/book/149303/#2
https://e.lanbook.com/reader/book/139292/#134
https://e.lanbook.com/reader/book/151171/#3
https://e.lanbook.com/reader/book/45973/#2
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/book/4310

TUIEKTOM JIMIIEH3UOHHOTO MIPOrPAMMHOI0 00ECTICUEHHUS;

- MepevYeHb pecypcoB MH(MOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetu « M HTepHeT»
HEOOXOIUMBIX JIJIi OCBOCHUS TUCIMIIUHBIL:

1. EnauHoe okHO goctyma K oOpa3oBarenbHbIM pecypcam (pazzen «MartemaTuka u
€CTECTBEHHOHAYYHOE 00pa30BaHUE»,OIpa3Ie] « XUMHUECKast TEXHOJIOTHS») [ DIIEKTPOHHBIH
pecypc] — Pexxum nocryma: http://window.edu.ru/

MarepuajbHO-TeXHHYECKOe o0ecneyeHue y4eOHOM AMCUUILIMHBI
Jlek1IIMOHHBIE 3aHATUS MPOBOIATCS B CIELUATM3UPOBAHHBIX ayAUTOPUSIX, OCHAIICH-
HBIX MYJIBTUMEIUUHBIM 00OpyaoBaHueM. [IpakTuyeckue 3aHATHS TPOBOISATCS B TOM Ke
aynuTopud. MyabTUMEAUINHBIN KypC JICKIIUHA, BUACOPUIHLMBI.

Y4eOHO-MeTOoAMYeCKHEe PEKOMEHIAIUU 1JIS CTYICHTOB

1. Yka3anus 15 npoCIIylIuBaHUs JEKIIUI

[lepen HauamoMm 3aHATUNA BHUMATEJIBHO O3HAKOMUTHCS C YUCOHBIM IJIAHOM IPOBEE-
HUS JIEKIIUU U CIIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

Ilepen mocemieHremM OYEpPEIHOU JIEKIMUA OCBEXHUTH B MAMSATH OCHOBHBIE KOHLIETILIAU
MPOMJIEHHOTO paHee Marepuaia. [loaroToBuTh mpu HEOOXOIUMOCTH BOIIPOCHI MpeErnoaaBaTe-
mo. He Hago onacaThCsi, 4TO BOIPOCHI MOTYT OBITh POCTBIMH.

Ha nekiuun ocHOBHOE BHMMaHUE CIEAYET YAEIsATh He (popMyiaM U MaTeMaTUYECKUM
BBIKJIQJIKaM, a COJICPKAHUIO N3YYaE€MbIX BOITPOCOB, ONIPEACICHHUSAM 1 MOCTAHOBKAM 33/1a4.

B mporiecce u3ydeHus JICKIIMOHHOTO Kypca HEOOX0AUMO IO BO3MOKHOCTH YacTO BO3-
BpaIaThCs K OCHOBHBIM TMOHSITHSIM M METOJaM pelieHus 3a7a4u (3/1eCh BO3MOXEH BBIOOPOU-
HBIH KOHTPOJIb 3HAHHUI CTYJICHTOB).

JKenatenpHO MCIIONB30BaTh KOHCIEKTHI JIEKIMKA, B KOTOPBIX HMCHOJIB3YETCS MPUHSATAS
MpernojaBaresieM cucTeMa 0003HaueHUM.

Jlns Gosiee mOAPOOHOTO M3YyYEHUsSI Kypca cieAyeT paboTaTh ¢ PEKOMEH/I0BaHHBIMHU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBJISIFOIIIMMUCS UCTOYHUKAMM.

2. YKa3zaHus IJ4 y4acTUsl B IPAKTUYECKUX 3aHATUSIX

IIepen mocemeHneM 3aHATUN YCHUTh TEMY 3aHATUS U CAMOCTOSITEIIbHO U3YUYUTh CBSI-
3aHHBIC C HEW MTOHATUS U METObI PELICHUS 3a/1a4.

[lepen pemenrem 3a1ad akTUBHO Y4aCTBOBATh B OOCYXKJIEHUHU C MPEINOIaBaTeIeM OC-
HOBHBIX MOHSITHM, CBA3aHHBIX C TEMOM 3aHATUSL.

B npouecce pemienust 3aga4 BECTH JUCKYCCHIO € TMPENOJaBaTeIeM O MPaBUILHOCTU
MIPUMEHEHUSI METOJIOB UX PEIICHUS.

[To BO3MOXXHOCTHM CaMOCTOATENBHO JOBOAUTH PEIICHUE MNpPEAJIaraéMbIX 3aaad Jo
OKOHYATEJBHOI'O UTOTA.

B xoHI1e 3aHATHS TTpU HEOOXOIMMOCTH BBISICHUTD Y MPETIOIaBATENs HESICHBIE BOTIPOCHI.

OcHOBHBIE pe3yabTaThI BHITOTHEHHS pa00THl HEOOXOAMMO pacredararh.

3.YkazaHust 7151 BBITIOJTHEHUS CAMOCTOSITEIbBHON PabOTHhI

[TosyunTs y npemnogaBatens 3aJaHUE U CIIMCOK PEKOMEHI0BAHHOW JuTeparypsl. 1U3y-


http://window.edu.ru/

YeHUE TEOPETUUECKUX BOMPOCOB CIAEAYET MPOBOAUTH MO BOZMOXHOCTH CaMOCTOSITENIbHO, HO
IpU 3aTPYJHEHUSAX 00palaThes K MPernojaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIeTaHHOU padoTe.

[Ipu BbImoNHEHUH (POHTANBHBIX 33JaHUN MO YCMOTPEHHUIO MpernojaBareiis padora
MOKET OBITh OIIEHEHA 0€3 MHUCbMEHHOTO OTYETA HA OCHOBE OTBETOB HA KOHTPOJBHBIE BOIPO-
Cbl, IIPH YCJIOBUU aKTUBHOW CAMOCTOSITEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIPOCHI.

YueOHO-MeTOoAMYeCKHE PEKOMEH AU ISl pernojaaBaTeJiei

1.Ykazanus 1 IpOBeACHUS JIEKITUH

Ha nepBoM 3aHsTHM 110 TaHHOMW y4eOHOM AMCIMITIMHE HEOOXOIUMO O3HAKOMUTH CTY ICH-
TOB C OPSAJKOM €€ U3YyUEHUsI, PACKPBITH MECTO U POJIb AUCLUILIMHBI B CUCTEME HAYK, €€ MPAKTH-
YeCKOe 3HauUEHUE, JOBECTH JI0 CTYACHTOB TpeOOBaHMs Kaeapbl, OTBETUThH Ha BOIPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATHSIM HEOOXOAMMO MPOAYMAaTh IJIaH €ro MpoBe-
JCHUS, COAEPKAHNE BCTYNMHUTEILHOW, OCHOBHOM M 3aKJIFOYWTEIIBHON YaCTH JICKIIMHU, O3HAKO-
MUTHCSI C HOBUHKaMH y4€OHOM M METOJMYECKOUN JUTEpaTyphl, MyOIUKAIIUIMH TIepUOTUYC-
CKOM TeYaTH Mo TeME JICKIIMOHHOTO 3aHATHS. Y TOUHMUTH IUIaH MPOBEACHUS MPAKTUUECKOTO
3aHSATHSA 110 TEME JICKIHH.

B xone neKIMOHHOrO 3aHATHS MpernojaBaTelb JAOJKEH Ha3BaTh TEMY, YUCOHBIE BO-
MPOCHI, 03HAKOMUTH CTYAEHTOB C MEPEYHEM OCHOBHOW W JIOMOJHUTEIBHOW JINTEPATYPHI MO
TeMme 3aHATHs. PackpbiBas cojiepkaHre y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY-
JICHTOB Ha OCHOBHBIX KaTETOpUsX, SIBICHUSX U Mpolieccax, 0OCOOCHHOCTSIX UX MPOTEKAHMUS.
PackpbiBaTh CYIIHOCTh M COJIEp)KAHUE PA3IMYHBIX TOUYEK 3PEHUS] U HAYUYHBIX MOJIXOJ0B K
0OBSICHEHUIO TEX WJIM UHBIX SBJIICHUH U Mpo1eccoB. [IpuBOANTE IpUMEpHI.

3aaBaTh MO X0y M3J0KEHHUS JEKIIMOHHOIO MaTepuajia BOIPOCHI U CAMOMY J1aBaTh
Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBHU3AIIMU MBICIUTEIBHON NESITEILHOCTH CTYJICHTOB,
MOBBILICHUIO UX BHUMAaHUs U UHTEPECa K MaTepually JIEKIIMH, €€ coaepkanuto. [Ipenonasa-
TeJb JIOJHKEH PYKOBOJUTH pabOTOM CTYAEHTOB MO KOHCIEKTHUPOBAHUIO JICKIIMOHHOTO MaTe-
puana, MoA4YepKUBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIEKTaX OCHOBHBIX MOJIOKEHUM
A3y4a€MOH TEMBI.

B 3akirounTenbHOM 4acTH JICKIMKU HE0OXO0AUMO C(OPMYITHMPOBATH OOIIIME BBIBOJBI 110
TEeME, PACKPHIBAIOIIUE COACPKaHUE BCEX BOIPOCOB, ITOCTABICHHBIX B JCKIHH. OOBSBUTH O
TeMe JTabopaTOPHOTO 3aHATHSA, TEME CaMOCTOSTEILHON padOTHI, JaTh KpaTKUE pPEKOMEHa-
IIUU TIO MOJTOTOBKE CTYACHTOB K 3aHSTHUSM, TECTUPOBAHUIO, MOJATOTOBKU pedepaToB. Omnpe-
JEIUTh MECTO U BPEMS KOHCYJIbTAIIUU CTYJICHTAM.

2. YKa3zaHud 1Jid NPOBEACHUS MTPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHSTHS.

OOCyIUTh OCHOBHBIC TTOHSATHS, CBSI3aHHBIC C TEMOMW 3aHSTHS.

B npouecce pemenns 3apaq BECTH JUCKYCCHIO CO CTYJAEHTaMH O MPaBUIBHOCTHU MPU-
MEHEHHUS TEOPETUUECKUX 3HAHUM.

OrmeuaTh CTyJIEHTOB, HAM0OJIEe AKTUBHO YYACTBYIOIIUX B PEIICHUH 33a4 U JUCKYCCHUSIX.



B koHI11e 3aHATHS 33/1aTh AyAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Vka3aHus 10 KOHTPOJIIO CAMOCTOATEIbHOM paboThI CTYIEHTOB

[To ycMoTpeH#HIo mpernoaaBatess 3aaHie Ha CaMOCTOSATENbHYIO paboTy MOXKET OBbITh
MHIMBUAYAIbHBIM WA (POHTAIBHBIM.

[Tpu ucnonb30BaHUM WHANBUAYATBHBIX 3a1aHUN TPeOOBATh OT CTYACHTA MUChMEHHBIN
OTYET O MPOJEIIAHHOMN padoTe.

[Tpu mpumeHeHnn GpOHTANBHBIX 3aJJaHUM BECTH KOJUIEKTUBHBIE OOCY>KICHHS CO CTY-
JCHTaMHU OCHOBHBIX TEOPETHUECKUX MOJIOKEHHIA.

C 1enpio KOHTPOJISI KauecTBa BHITIOJIHEHUSI CAMOCTOSTENIbHOM paboThl TpeOOBaTh WH-
IUBHIyaJbHbIE OTYETHl (JOMYCTUMO BMECTO MHCbMEHHOI'O OTYEeTa MPUMEHSATh MHIUBUIY-
aJIbHbIe KOHTPOJILHBIE BOIIPOCHI).

[Tocne Kaxa0ro JIEKIMOHHOTO M MPAKTHUECKOTO 3aHITHS CAeTaTh COOTBETCTBY-
IOIIYI0 3alUCh B JKypHajaX ydeTa TMOCENIaeMOCTH 3aHSATHH CTYyJACHTaMHU, BBISICHUTH Y
CTapOCT Y4YEOHBIX TPYII MPUYUHBI OTCYTCTBHUSI CTYIEHTOB Ha 3aHATHAX. [IpoBOAHTH
TPYNIOBBIE U UHIUBUIYaJIbHbIC KOHCYJIBTAIMU CTY/ICHTOB B XOJ€ UX MOJATOTOBKH K T€-
KyIIEeH U IPOMEXYTOUHOM aTTeCTallM 10 Y4eOHOM TUCIUIUINHE.

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeboBanusimu OC HUAY MUOU u
y4€OHBIM TJIAHOM OCHOBHOM 00Opa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XumMuueckast TEXHOJIOTHUSD.

PaGouyto mporpammy cocraBui: qoueHT, Cunuisina M.H.

Penensenr: nouenr, I epacumona B.M.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHSD».

[Ipencenarens yueOHO-MeTOMMUecKo komuccun Yepnora H.M.



