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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 llean ocBOEHUNA TUCHUILIHHDI

Henwsto quctummuabl b1.B.J1B.09.02 «XuMuueckre HaHOPEAKTOPBI» SIBISETCS CO3/IaHUe
LEJIOCTHOIO TPEJACTABICHHUS] O TEOPUM IMPOILECCOB, MPOTEKAIOUUX B  XUMHUYECKUX
HaHOPEAKTOPaxX, OCHOB IPOW3BOJCTBA M HCCJICAOBAHMI XHMHUUYECKHX HAHOPEAKTOPOB, a TaKKe
dbopMUpOBaHUE Yy CTYICHTOB 3HAHUW M YMEHUH, MO3BOJIIOIINX TPAMOTHO JKCILTyaTUPOBATh U
pa3zpabaThIBaTh XMMHUYECKHE HAHOPEAKTOPHI.

1.2 3agaun AUCHMUILINHEL,
* TMI03HAaKOMHTH OOYYAIOUIMXCS C OCHOBHBIMH MPUHIMIAMHU (DYHKIIMOHHUPOBAHUS XUMHUYECKUX
HaHOPEAKTOPOB, C X KIaCCUPUKALUEH;
* TI03HAKOMHUTH OOYYalOIIMXCS C OCHOBAMH KOHCTPYKIIMM M TEXHOJOTMH H3TOTOBJICHUS
Pa3IMYHBIX XUMUYECKUX HAHOPEAKTOPOB;
* HAYYUTh NPOBEICHUIO DIIEKTPOXUMHUYECKHX HM3MEPEHHH XUMHUYECKUX HAHOPEAKTOPOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUUECKUX CPEJICTB;
* HayuuTh 00paboTKe, OO0OOIIEHUIO SKCIEPUMEHTAJIBHBIX JAHHBIX TIPU IPOBEACHUU
AIIEKTPOXUMUYECKUX H3MEPEHUI XMMUYECKIX HAHOPEAKTOPOB C MCIIOIH30BAHUEM COBPEMEHHBIX
METO/I0B aHaJIN3a U BBIUUCIIUTEIILHOW TEXHUKH.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Huctummmaa b1.B.J1B.09.02 «Xumudeckre HaHOPEAKTOPBI» OTHOCHTCS K JTUCIUTUTHHAM
no BbIOOpY BapuatuBHOU uyacTu brioka 1 yueGHoro rutana nampasienust noaroroBku 04.03.01
XuMus, HalpaBJIeHHOCTh (Ipoduiib) «Du3nueckas XuMUs».

Nzyyennro muctumumbael b1.B.J1B.09.02 «Xumuueckre HaHOPEAKTOPHI» JIOJKHO
MPEIIIeCTBOBATh M3yYCHUE TAKUX ITUCIHIUINH, Kak «Du3udeckas XuUMHS» U «XHMHYECKas
TexHoJorus». [Ipy OcBOEHMM MAHHON AMCUMIUIMHBI CIyIIATEIH JOJDKHBI UMETh 3HAHHS IO
oO1u1eil, HeopraHuyeckou, (U3NYECKOl XUMHH, yMEHHE PadOTaTh C XUMHYECKOM MOCyI0oM U
pEaKTHUBaMHU.

1.4 TlepeyeHb mNJAHUPYeMBbIX Pe3yJbTAaTOB O00y4YeHUS] MO JHMCHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne paHHONW y4yeOHOM JAMCLUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
oOydaromuxcsi obuienpodeccuoHanbHbIX U npodeccnonanbubix kommereniuii: OIMK-2; TIK-1;
ITK-2; TIK-5.

No Nupekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUILITUHBI
L | KOMIeT KOMIIETEHIIUU 00yyarouuecs T0JKHBI
" | eHUuUH (v €€ yacTH) 3HATh yMeTh BJIA/ICTh
1. OIIK-2 | BnameHuem OCHOBHBIE MIPAKTUYECKU XAMHUYECKUMU U
HaBBIKAMH TPUHIIUIIBI HCMOJIb30BATh busuKo-
MIPOBEICHUS XUMHYECKUX U TEOPETUUYECKUE | XUMUUYECKUMHU
XUMHYECKOTO ¢dbusuko- 3HAHUS JJIsI METOJIaMH
JKCIIEPUMEHTA, XUMHYECKUX HCCIIEI0BAHUS MOJTYyYEHUS
OCHOBHBIMH METOJIOB aHanu3a; | PU3HUKO- Ka4EeCTBEHHBIX U
CUHTETUYECKMMHU | OCHOBHBIE IPUEMBI | XUMUYECKUX KOJINYECTBEHHBIX
u Ka4eCTBEHHOI'0 U 3aKOHOMEPHOCT | XapaKTePUCTHUK
AHAJIMTUYECKUMH | KOJMYECTBEHHOTO | €H, M3y4aeMbIX
MEeTOoAaMH1 aHaim3a ¢ IJIAHUPOBATh M | OOBEKTOB C
MOJy4YEeHUS U HCIOJIb30BAHUEM MIPOBOJUTH HCIIOJIb30BAaHUEM
HCCIEA0BaHUS Pa3IMYHBIX SKCIIEPUMEHT B | Pa3JINYHbBIX
XUMHYECKUX XUMHYECKUX U YCHOBUAX XUMHYECKUX U




Ne Nunexc Coneprxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
~ | xommer KOMIIETEHIINH 00yYaroImuecst TOJHKHBI
TLIL. eHIINHU (vt € yacTH) 3HAThH YMeThb BJIaJeTh
BEIIECTB U WHCTPYMEHTAJbHBI | HAYYHOM UHCTPYMEHTAJIbH
peaxkuui X METOJIOB nabopaTopuu BIX METOJIOB
2 I1K-1 CIOCOOHOCTHIO IIPUEMBI U IIPOBOJUTH CIOCOOHOCTBIO K
BBINOJIHATh [I0CJIeI0BATENbHOC | BBIOOD IIOCTaHOBKE
CTaHJapTHBIE Th BBIIIOJTHEHUS METOAMKH KOHKPETHOU
oIepaLuu 1o CTaHJApTHBIX olpeieNeHus, aHAJIUTUYECKON
IpearaéMblM orepanuil s BBIIIOJIHATh 3a/1a4M U ee
METOAMKaM MOJTy4YeHHUs Ka4eCTBEHHBIN U | pean3aluu Npu
XapaKTePUCTUK KOJIMYECTBEHHBI | IOMOIIU
HCCIIElyeMOT 0 i aHanu3 IPaBUIBHOTO
00BEKTa, U3yYCHHUS | KOHKPETHBIX BBIOOpa METOUK
CBOWCTB U 00BEKTOB U1 IPOBEICHUS
3aKOHOMEPHOCTEH | TEXHOTCHHOTO U | XUMHYECKUX U
IIPU pELICHUN HIPUPOIHOTO buzuko-
KOHKPETHOU IPOMCXOXKACHUS | XUMHUYECKUX
3aJauu; IPUHIMIIBL | IO UCIIBITAHUH;
MOCTPOSHHSI CXEMBI | TIPEAJIaraéMbIM | OCHOBHBIMH
aHaIM3a: oOLIyIo METOAMKAM; HaBBIKAMHU
CXeMy npoiiecca OLICHUBATh U3yUCHHUS
aHanmu3a NpPaBUIBHOCTb, | CBOMCTB 0OBEKTa
TOYHOCTH U HaY4HBIX
HaJIe)KHOCTh UCCIICIOBaHUN U
HOJyYEHHBIX ¢duzuko-
pe3ysIbTaToB XUMHUYECKHX
3aKOHOMEPHOCTE
it 6e3 oOpareHus
K METOJINKE
S. I1K-2 BJIaJICHUEM TEOPETUYECKHE 000CHOBAHHO IPaKTUYECKUMHU
0a30BBIMH OCHOBBI M BBIOMpAThH HaBBIKAMH
HaBBIKAMU MPUHLUIIBI pa0OTHl | METO/bI U | paboTHl Ha
MCII0JIb30BaHUA COBPEMEHHOMN HHCTPYMCHTBI Hay4YHOM
COBPEMEHHOM TEXHHKH, JULSL UCTIBITAHUH; | 060pyNOBaHUN
anmaparypsl IpA | BO3SMOXXHOCTHU CaMOCTOATECJIBHO | x yMUYECKUX
MIPOBEACHUU IIPUMEHEHUS BBIIOTHATE nabopaTopuid;
Hay4HBIX (bu3znuecKux u MpOCTEHIIHE YETKHUM,
HCCIIEIOBAHUI busuKo- AHAITMTUIECKUE | 1eocTHBIM
XUMHAYECKUX onepatn - B | pencrapiaeHneM
METOIOB MOHUTOPHHIA 1 | o Ga30BBIX
UCCIIEIOBaHUS OKCICPTH3EL, HaBbIKax aHajIn3a
IPOCTHIX (pusmko- | TPOBOAUTE Y DKCTIEPTU3bI
XUMHAYECKHX KatCCTBCHHBIN M | 1 iiambIx
3aKOHOMEPHOCTEN KOJMHECTBCHHDL | 65 oxroB,
1 anajms MOHHUTOPHUHTA H
00BeKTa
UCCIIEIOBaHMS
Hay4YHBIX
HCCIIE0BaHUN; XHMITHCCIHX
IIPOBOIHTE IIPOLIECCOB U
KaTMOpPOBKY | CHCTEM,
HACTPOTIKY CIOCOOHOCTHIO
OpPUEHTUPOBATHC
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Ne Nunexc Coneprxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
. | KoMmeT KOMITETEHIIH 00yJaronuecs TOJKHBI
" | eHUuUHU (vt € yacTH) 3HATh YMeThb BJIA/IETh
HCMOJIB3YEMOTO | 5 B MIOJIHOM
00OpYIOBaHUS | CHIEKTPE
COBPEMEHHOMN
arnmaparypsl s
MPOBEICHUS
buzuko-
XUMHYECKUX
M3MEpPEHUI
6. [1K-5 CIOCOOHOCTHIO TEOPETUYECKHE peanu3oBaTh Ha | HAaBBIKAMU
MoJay4arb U OCHOBBI (PU3UKO- IIPAKTUKE MIPOBEICHUS
o0OpabaTsIBaTh XUMHYECKUX U ONTUMAJIbHBIE AKCIIEpPUMEHTa
pe3yabTaThl BJIEKTPOXUMHUYECKU | CXEMBbI npu peleHnn
Hay4HBIX X METOI0B IIPOBCICHUA 3a1a4 c
SKCHOEPUMEHTOB C | UCCIIENOBaHUA SKCIEpUMEHTa C | IPUMCHCHUCM
IIOMOLIBIO BEILIECTB, MIPUMEHEHUEM COBPEMEHHBIX
COBPEMEHHBIX 0COOEHHOCTH MX (uzuko- ¢pusuKo-
KOMITBIOTEPHBIX peanu3aruy ¢ XUMHYECKUX U | XUMHUYECKUX  H
TEXHOJIOTHUI HCMOJIb30BAHUEM SICKTPOXUMHUYE | JJIICKTPOXUMHUYEC
KOMIIBEOTEPHBIX CKMX  METOJOB | KHX METO/IOB

TEXHOJIOTHH C
Y4ETOM ITOBEICHHUS
M3y4aeMbIX
CUCTEM, TIPH
BapbUPOBAHUH
YCJIOBUI
MIPOBEICHUS
0e301acHOTO
XAMHYECKOTO
IKCIIEPUMEHTA U
COOTBETCTBYIOIIUX
METOIUK
00pabOTKH JaHHBIX

HCCIICAOBaHUA HCCIICAJOBaHUA

BEILIECTB,
IPOBOJIUTH

BCIIICCTB;
MeToaaMu cbopa

CTaTHUCTUYECKY | U 00paboTku
0 00paboTKy | JaHHBIX C

JaHHBIX

C | UCIIOJIB30BaHHUEM

HUCITIOJIB30BaHHUEC CTaHJApTHOTO H
M CTAaHAAPTHOI'O0 | OPUTHHAJIBHOI'O

)51

IIPOrPaMMHOT0O

OpUTHUHAJILHOTO | oOecreueHus,
IPOTPaMMHOTO | COBPEMEHHBIX

o0ecreueHus

0a3 JaHHBIX

2. CTpyKTYpa M coiep:KaHue M CHHIIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
O6mas Tpya0o€MKOCTh TUCIUILIMHBI cocTaBisieT 5 3ad.ex. (180 waca), ux pacnpeneneHnue
10 BUaM paboT MpecTaBiIeHo B Tabmuie. (0s cmyoenmos ODO).

Bun yaeOHO# paboThI Bcero | Cemectpsl
4acoB 7

KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCET0): 90 90
3aHATHA IEKIIUOHHOIO TUIA 36 36
JlaGopaTopHblie 3aHITHS 54 54
3aHsATUS CEMUHAPCKOTO TUNA (CEMUHAPBI, MPAKTUYECKHUE 3aHSATHSI) - -
Nuas koHTaKkTHas padora:
Kontpons camocrosrensHoit padotsl (KCP) 6 6




Bun yaeOHO# paboThI Bcero | Cemectpnl
4acoB 7
ITpomesxyrounas arrecranus (MKT) 0,3 0,3
CamocrosiTe/ibHasi padoTa, B TOM YHCJIE!
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB 18 18
[ToaroToBka noKIa10B, pedepaToB, Mpe3eHTAN 15 15
CamonoiroToBka (mpopabdoTKa U MOBTOPEHHUE JIEKIIMOHHOTO
MaTepuaia U y4eOHbBIX TTOCOOMH, MOATOTOBKA K J1a00paTOPHBIM 16 16
3aHATUAM)
IToaroroBka k ciaue abopaToOpHBIX padboT 8 8
KoHTpoJb:
IToaroToBKa K 3K3aMeHY 26,7 26,7
OO6masi Tpy10€eMKOCTh qac. 180 180
B TOM 4HCJIe KOHTAKTHAsA 96.3 96.3
pabora
3a4. efi B S

2.2 CTpykTypa IMCUHMIIIMHBI:
Pacrnipenenennie BuoB yueOHOI paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pasenbl MUCHUIUIMHBL, U3ydaeMble B 7-M cemecTpe (01 cmydenmos ODPO)

No KonnuectBo yacos
pasn HaumeHnoBanue pa3aenos (Tem) Aymuropuas Breayuropras
o Bcero paboTta pabora
JI 3 | JIP CPC

1 2 3 4 5 6 7
Beenenue. ®uznuyeckre 1 XUMHYECKHE

1.  |MeTo.BI MONy4YEeHUS HAHOPA3ZMEPHBIX 22 6 - 8 8
YaCTHII.
YraepoaHsie HaHOMaTEpHUAIbI.

2. |DynnepeHsl. YIiiepoaHble HAHOTPYOkU U |24 6 - 8 10
XUMHUYECKHE HAHOPEAKTOPHI.

3 HanocTpykTyprpoBaHHBIE TOBEPXHOCTU U o5 6 i 8 11
TUTCHKH.

4 MeTo/b1 McceIOBaHus U TUATHOCTHKA 26 6 i 10 10
HaHOOOBEKTOB U HAHOCHCTEM.
Hanonucnepcuu. 3051b- refb IPOIECCH
MOJTyYEHUST HAHOMATEPHAJIOB U

5. |manouactun. Hanoxommo3sutel. CuHTE3 25 6 - 10 9
HAaHOKOMITO3UTOB Ha OCHOBE MAaTpPHII-
HAHOPEAKTOPOB.

6. |llonmMepHble MaTepuainbl. 3aKkimodeHne. |25 6 - 10 9
Umozo no oucuyunnune: 147 |36 - 54 57

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

2.3 Copaep:xanue pa3/iesioB JUCHUILINHBI:
2.3.1 3ansaTHS JIEKIIMOHHOI0 THIIA

Ne Haummenoanue Copnepxanue paszaena dopma
pasznena TEKYILEro
KOHTPOJIS
1 2 3 4
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rpagen). CemeiicTBO aMOP(HBIX YIIEPOIHBIX
HaHOCTPYKTYPUPOBAHHBIX MaTepHuasioB. QyiiepeHsl. Oysuiepur.
DK30 U 3HJONPOU3BOIHBIE PysuiepeHa. IHTepKaTupoBaHHbIe
coemHeHus. DHA03ApanbHble MaTepuaibl. [lonumepHsie dazbl
Ha OCHOBE (YyJUIEPEHOB.

VYrnepoausie HaHOTPYOKU (YHT). XupanbHOCTh yriiepoaHbIxX
HaHOTPYOOK. OnHOCTeHHBIE U MHOTOCTeHHBIE YHT.
HaHoBoOKHA U 1pyrue yriaepoJHble HAHOMATEPHAIIBI.
DNEKTpPOHHAs CTPYKTYpa, SJHEPT€TUUECKUI CIIEKTP U
MIPOBOAMMOCTH HAHOTPYOOK. MeTO/IbI MOJIyUeHUs U pa3/ieTIeHUs
HaHOTpyOOK. CBepXynpyrue cBoicTBa ogHocIoWHbIX YHT.
[TpriMeHeHre B KOHCTPYKIIMOHHBIX KOMITIO3UTHBIX HAHOCUCTEMAaX

Ne [HammeHnoBaHue Conepxanue pazaena ®dopma
paszznena TEKYIIETO
KOHTPOJISA
1 2 3 4
1. |BBenenue. [Ipeamer u conepkanure TUCUUILINHBI «XUMUYECKHE T
dusnyeckue U [HaHOpeaKToOpb». OCHOBHBIE ONPENEICHUS U TEPMHUHBI.
xumuueckue  |Knaccudukanus qucnepcHbIX CUCTEM MO arperaTHOMY
METOMBI COCTOSTHUIO AUCTIEPCHOU (ha3bl ¥ TUCTIEPCUOHHON CPEIBI.
MOJIyYEeHUs A»3p03051H, MOPOLIKH, ITbUIb, a3POTEIN TBEPBIX BEIIECTB, IEHBI,
HaHOPA3MEPHBI |Fa30BbIE IMYJIBCUH, SMYJIbCUU, CYCIIEH3UH, KOJJIOUIHBIE
X YaCTHII. CHUCTEMBI, TBEP/IbIE MIEHBI, KAIWJUIIPHbIE CUCTEMBI, CILIABBI,
KoMmo3uThl. Knaccudukarus aucrnepcHon dasbl
HAHOMAaTEpHAaJIOB 10 pa3Mepy (aTOMU3UPOBAHHBIN Map,
MOJIEKYJIbl, ACCOLIMAThI, KIACTEPhl, arperaTbl, HAHOYACTHLIBI,
KJIaTpaThl, CYNPAMOJIEKYISIPHbIE COEAMHEHMUS, HAHOKOMITO3UTHI,
nedexTsl B TBepAoM Tene). Hanomarepuaibl B HaHO-
AIIEKTPOHUKE, POTOHHUKE, CEHCOPUKE, MUKPO- U HAHOCUCTEMHOU
TEXHUKE.
[lonyyeHue HaHOYACTHUILL U3 IEPECHILEHHBIX TAPOB METAILIOB.
Meton «MOJIeKYISIpHBIX ITy4KOoB». [lonydeHre HaHO4YacTUIL
pacnbuieHneM Metaia. Ocaxk/IeHHe Ha MOJI0KKY HAHOYACTHUIL
U3 aTOMHOTI'0 ITyyka. MeXaHOXUMUYECKOE JUCIIEPrUpOBaHUE.
DneKkTpo3po3usl. DNEKTPOXUMUYECKOE TeHEPUPOBAHUE.
[TonydyeHne HaHOYACTHUI] U3 XUMUYECKHUX COCIMHEHUM. TepMonu3
Metauiconepxkamux coenuaennit (MCC). Paznoxenne MCC
IO/ IEMCTBUEM YJbTpa3ByKa. PainanmoHHO-XUMHUYECKOE
BOCCTAaHOBJICHME MOHOB METAJIJIOB B BOJHBIX PACTBOpaX Kak
MeTO]I CUHTe3a Ha-HouacTull. HanopeakTtopsl. CuHTE3 B
0o0paTHBIX MHIIEIUIaX. 307b-Telb TeXHoNorusa. CUHTE3
HAHOYACTHI] Ha TpaHuIle pazzaena (a3 Boga-po3ayx (JIenrmrop-
brnomxeTt TexHonorus). CriennaabHble METOJIbI CHHTE3a
reTepOMETAUINYECKUX HAHOYACTHUI.
2. |Yraepoanble |Knaccudukaius yriepoaHbIX MaTEepUasoB Mo nmpu3Hakam: Tun  |YO
HaHOMaTepHasl [TUOPUAN3ALNNA XUMUYECKUX CBSA3EH, ONMKHUN TTOPAJIOK U
bI. CpeIHul MOPSAOK, JaIbHUN MOPSAIOK U CTENEHb Ie()EeKTHOCTH.
Oynnepensl. | YTiaepoaHbie MaTepuaibl ¢ Sp3-Tudpuan3anueii (aamassl,
VYrnepoaHsle |HOPOIIKOBBIE MaTepUalbl HA OCHOBE anMasa, yJIbTPaauCIepCHBIN
HAaHOTPYOKM U |anma3, anmazouabl). CeMecTBO yriiepoIHbIX MaTepUasoB ¢
XUMHUYECKHUE  |YMOPSAOUYEHHBIM pacrpeeneHrem sp2- u spl-
HaHOPEAKTOPbI. THOPUAN3UPOBAHHBIX XUMUYECKUX CBsI3el (rpadur, nuporpadur,




BSI3KOTEKYyUYee COCTOSIHME MOJIMMepoB. Munesisl. JInocomsl.
[Tepexon xkimy6ok — rimodyna. [Ipumepsr cOOpKu HaHOYACTHIL B
OpraHM30BaHHbIE CIOU Ha (YHKIIMOHATM3UPOBAHHBIX
IMOBEPXHOCTAX. ITousTHe APXUTCKTYPBI HAHOCUCTEMBI.
[TonmmmepHO-CBsI3aHHBIE, TOBEPXHOCTHO-CBS3aHHBIE,
AIIEKTPOCTATUYIECCKH CBSA3aHHBIC aPXUTEKTYPHI.
Camoopranuzanus noj 1eicTBUeM BaH-ep-BaalbCOBBIX CHIL
MarepuanoBequeckie 0COOEHHOCTH TPUMEHEHHUS MOJMMEPHBIX
MaTepHaoB /Uil (OPMUPOBAHUS MUKPO- U HAHOCHCTEM
MCTOJaMH HAHOUMITPUHTHUHTIA. MCTOIH)I HaHoIITaMIla, IITamiia c

Ne [HammeHnoBaHue Conepxanue pazaena ®dopma
paszznena TEKYIIETO
KOHTPOJISA
1 2 3 4
Y CKaHUPYIOLIEH 30HI0BOM
MUKPOCKOIUU. IMUCCUOHHBIE TPpUOopsl HA ocHOBe YHT.
VYruepoanas HaHo3nekTpoHuKa. J{luonasr oTTkN,
OJIHORJIEKTPOHHBIE TPAH3UCTOPBL, JIOTMUECKHUE CXEMbBI HA OCHOBE
BerBsmuxcss YHT. ['uOpumnbie v 3HI1031paibHbIe HAHOCHCTEMBI
Ha ocHoBe YHT. Jleruposannsie YHT. IIpumenenue
YTJIEPOJIHBIX HAHOCTPYKTYP B MOJIEKYJISIPHOM 3JIEKTPOHHUKE!
NEPCHEKTUBBI U TPOOIJIEMBI.

3. [Hanoctpyktyp |[losydeHre MOHO-M TIOJUMOJICKYJIIPHBIX CIIOEB METOJIOM YO
HPOBAHHBIE Jlenrmropa-binomxert. HaHOCTpYKTYpUpOBaHHBIE IOBEPXHOCTH.
MOBEPXHOCTU U |Maruueckue KiacTepbl U Apyrue aTOMHbIE KOHCTPYKIIUH.

IIJICHKH. ATomHasi cOopKa U caMOOpraHu3alys ynops104eHHbIX
HAHOCTPYKTYpP Ha MOBEPXHOCTU KpeMHUS. D ekt
CTaOMIIM3alMH SH0IPATbHBIX KPEMHHEBBIX HAHOTPYOOK.

4. Metomsl OnektpoHHas Mukpockonus. [IpocBeunBaromas snekrponHas (YO
uccleoBaHus |[MUKpocKonus. PactpoBast (CkaHHpPYIOIasi) MUKPOCKOIIHSI.

u quarHoctuka |CrneKkTpaibHble MeTo1bl. ONTHYECKask CIEKTPOCKOIIHUS.

HaHOOOBEKTOB [PamaHOBCKas crieKTpockonus. O)ke-CIeKTPOCKOIHSL.

Y HaHOCUCTEM. |PEeHTreHOBCKas CIIEKTPOCKOIHUS MOTJIOUICHUSI.
PeHTreHoneKTpoHHast CIEKTPOCKOIINS, MarHUTOPE30HAHCHAs
CIIEKTPOCKOIIUS, MacC-CIIEKTpOMETpHS. |'aMMa-pe3oHaHCHas
(MeccOayapoBckasi) criekTpockomnwsi. CKaHUPYOIIasi 30H10Bast
MUKpocKonust. CKaHUpyronas TyHeJIbHasi MUKPOCKOIIHSL.
ATOMHO-CHJIOBasi MUKPOCKOTIHS. DIEKTPOXUMHYECKAs
JIMarHOCTUKA HaHOMAaTepuanoB (3ekTpodopes,
BOJIbTAMIIEPOMETPHSI, TOTEHIIMOMETPHUS U aMIIEPOMETPHS).

5. |Hanomucnepcu [Konnonansle u noaumepHsle 3014. I'enn. 3omb-rens npoueccsl. P
u. 3omb- renb  |OCOOEHHOCTH MOTy4YeHUs (PpaKkTaabHBIX arperaToB, HAHOYACTHII,
IIPOLIECCHI MOPOUIKOB, HAHOCTPYKTYPUPOBAHHBIX TUIEHOK U HAHOKEPAMUKHU.
MOJIy4YEHUs MunennspHas Teopus 30ib-resb-mpouecca. Kpurtuueckas
HaHOMaTepHall [KOHIEHTpalus MuLemiooopasosanus. O6pa3oBaHue
OB U MUKpOsMyIsibenil. Hanopeaktopsl. [lonydenne MOHOIUCIIEPCHBIX
HAHOYACTHI[. |HAHOYACTHI] B 00OpaTHOI MULIETUIAPHOU cucteme. DaKkTopbI

crabunuzanuu. CtpoeHue u Gopma yabTpaJuCIepCHbIX YaCTHII.
CaMOOpraHn30BaHHbIE KOJJIOUJIHBIE CTPYKTYPBI.

6. |[Tomumepnusie |[Tomumepsr. [lomumepHblie nenu. Pa3BeTBIeHHBIE TOTUMEDHI. P3
Matepuansl.  |brokcononaumepsl. JleHapoHb! U feHapuMepbl. YacTUuHO
3aKiIo4ueHue. |KpUCTAITMYEeCcKOoe, CTEKI000pa3Hoe, BHICOKOAIACTUYHOE U




Ne [HammeHnoBaHue Conepxanue pazaena ®dopma
paszznena TEKYIIETO
KOHTPOJISA
1 2 3
BbI/IaBJICHHBIM pelibehoM, HAHOTIEUATH C pelbedHOM KPOMKOI.
ITonumepHsle yepHuia. THKopnopupoBaHue HAHOKJIACTEPOB B
neHapumepax. ' ubpuaHbie oprano-HeopraHu4ecKue
HAaHOKOMITO3UThl. KOHCTPYKIIMOHHBIE U CEHCOPHBIE YCTPOMCTBA
Ha OCHOBE OPraHO-HEOPTaHUYECKUX HAHOKOMIIO3UTOB.
MemMmb6pansl. CyniepkonaeHcaTopsl. [lepcriekTuBbl
MCIIO0JIb30BAaHUS B MUKPO- U HAHOYCTPOMCTBAaxX BOJAOPOIHON
SHEPreTUKu. buomarepuasl.
[lepcnexkTuBBI pa3BUTUS MATEPUAIOBEICHUS MUKPO- U
HaHOCHCTEeM. MarepuanoBeieHne nHTepdeiicoB Makpo-, Me30- U
HaHOcHcTeM. [ uOpuIHbIE HAHOCUCTEMBI OPraHUYECKUX,
HEOpraHMYecKux 1 OuomarepuanoB. Vcrnonb3oBaHue B
MOCTPOCHUH HAHOCHUCTEM OMOJIOTHUECKUX apXUTEKTYP.
Hanucanue pedepara (P), ycruerit onpoc (YO), pemenwne 3amay (P3), rectuposanue (T).
2.3.2 3aHATHA CEMUHAPCKOTO THIMA
CeMmuHapcKue 3aHATHS - HE IPEyCMOTPEHBI
2.3.3 JIaGopaTopHble 3aHATHS
Ne HaumenoBanue nabopatopHbix padboT Popwma Tekyuero
KOHTPOJISI
1 2 3
1. AHanu3 TONOJOTUH MUKPO- U HaHOCHCTEM MeTojioM ACM 3amwura JIP
2. |UccnemoBanue B3aUMOCBSI3H COCTaBa, CTPYKTYPhI H CBOHCTB 3amura JIP
HAaHOKEPaMUYECKUX MAaTEepUaIOB METOJaMU MUKPOCKOIIUH
3. |OmpenenceHue MOPUCTOCTH, BOAOIOTIIONICHUS B CpeTHel TuIoTHOCTH |3amuTa JIP
HaHO MaTepHaJIOB
4.  |llony4yenue nonuMepHoi ruOpuaHoil MemOpansl Ha ocHoBe M®-4CK |3amura JIP
Y TUIATUHBI METOAOM XMMUYECKOI0 CUHTE3a
5.  |Ompenenenue nudy3nOHHON TPOHUIIAEMOCTH KOMITO3UTHBIX 3amura JIP
MeMOpaH
6. |OmpenencHue yAeTbHOM AIEKTPOIPOBOTHOCTH KOMITO3UTHBIX 3amura JIP
MeMOpaH
7. |3aBucumocTb 3¢(HEKTUBHOCTH TOIUIMBHOTO AJIEMEHTA OT 3arpy3KH 3amura JIP
HaHOKaTaJIN3aTopa
8.  |M3yueHue pabOTHI AJIEKTpOIH3Epa 3amuTa JIP
9. |Meron 307b-TeNb MOTUMEPHU3AINH B POPMUPOBAHUN OpraHHUecKu- |3amura JIP

HCOPTaHNYCCKUX KOMIIO3UTOB

3ammra nabopatopHoi padotsr (JIP).

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE TPeAyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUs! ISl CAMOCTOSATEIbHOI padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOIYJII0)

Z

Bun CPC ITepedyenn y4eOHO-MeTOAMYECKOT0 O0ecTIeYeHUsI M CUMIIIMHBI 110
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BbINOJIHEHHIO CAMOCTOSITEJIbHOM PadoThI

1 2

3

1 |CamocrosarenbHOE
U3YYCHHE Pa3/IeiiOB

2 |IToaroroBka
JIOKJIAJIOB,

pedeparos,
Mpe3eHTaAlUM

Cubapos JI.A., CmupnoBa JI.A. Karanus, kaTaauTu4eckue mporecchl u
peaktopsl. M.: Jlans, 2016.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1 id=1602

3|CamonoaroToBka
(mpopaboTka u
MIOBTOpPEHHE
JICKIITHOHHOTO
marepuaia u
yueOHBIX TOCOOMUIA,
MOJTrOTOBKA K
71a00paTOPHBIM
3aHATUSM)

4 |TToaroroBka K crave
1a00paTOPHBIX padOT

PamoOunm, H.I'. ®usndyeckrie 1 XMMUYECKHE OCHOBBI HAHOTEXHOJIOI MM
[DnexrponHsIii pecype] : yaeoroe nocooue / H.I'. PamOuam, A.B.
bepéskun. — DnexTpoH. gaH. — Mocksa : @uzmatiut, 2009. — 456 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/2291.

MeTtoauyeckie peKOMEHAANUU K BHIIOTHEHHIO JIa0OpaTOPHBIX padoT.
Metoaudyeckue pEKOMEHJAIMU 10  TOATOTOBKE pedepaTtoB U
CaMOCTOSITENIbHOI paboTe.

YrBepxkneHsl kKadenpoit ¢usmueckor xumuum, mporokona Ne 17 or
11.05.2017 r.

MeTonudeckue yKa3aHHWs K BBITIOJHEHHUIO JIAOOPATOPHBIX paboT 1o
TUCHUIUIMHE. YTBepkKAeHbl Kadeapoil Gpusndyeckod XUMHUU, TPOTOKOI
Ne 10 ot 13.03.2018 r.

Metoauyeckiue peKOMEHJAlUW K OpraHu3alil  ayAuTOPHOH W
BHEAYIUTOPHOH (CaMOCTOSATEIHHON) pabOTHI CTYACHTOB: METOIUYCCKUE
ykazanus / coct. T.II. Cropoxenko, T.b. ITounnok, A.B., becnanos,
H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromIUXCs U3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J7ig U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA

o0ydJaronuxcs.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH
Jlns popmupoBaHus NPOPECCHOHATBHBIX KOMIIETEHIMI B IMpOIlecce OCBOCHUS Kypca
UCIIOJIB3YETCS TEXHOJIOTUsI PO(eCCHOHATBHO-Pa3BUBAIOIIETO 00YYCHHSI, PeayCMaTpUBAOIIAs

HC TOJIBKO IIepeaavdy

TCOPCTUUCCKOTIO Marepuaia, HO HU CTUMYJIUPOBAHUC U PA3BUTUC

MPOJAYKTUBHBIX MMO3HABATEIbHBIX JEUCTBUN CTYJIEHTOB (HAa OCHOBE ICUXOJIOr0-TIearoru4ecKon
TEOPHH MO3ITATHOT0 (POPMHUPOBAHUSI YMCTBEHHBIX JICHCTBHI).

Bup zanstus | McnonbzyeMblie HHTEpakTHBHBIE 00pa3zoBarenbHble | KomnuecTtso
Cemectp
(JI, TP, JIP) TEXHOJIOTHH 4acoB
7 JIP PaGora B ManbIx rpynmnax 10
Mertoa noucka OBICTPBIX pEIIEHHH B IpyIine 10
Mo3sroBoi mrypm 10
Hroro: 30

I[J'ISI Jiul € OrpaHUYCHHBIMU BO3MOKHOCTAMH 300POBBA NPCAYCMOTPEHA OpraHU3allusd
KOHCYJ’IBT&HI/If/'I C UCITIOJIb30BaHHEM BHeKTpOHHOfI TIOYTHI.
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http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1602
https://e.lanbook.com/book/2291

4. OneHo4YHbIe CPeACTBA VI TEKYLIEero KOHTPOJIsl yCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHA OLEHOYHBIX CPEICTB IS NPOBEAeHHUA TeKYIel aTTecTAlul

IIpumep Tecta mo Teme ''BBenenme. @uzuyeckue M XUMHYECKHE METOAbI MOJYyYeHHS
HaHOpPa3MepPHBIX YyacTun'

1. KakoBo o01iee ycioBue GopMUPOBAHUS YIIBTPAAUCIICPCHBIX METATNIMYSCKUX YACTHII
METOIaMH, OCHOBaHHBIMHU Ha KOHJICHCAIIMHU T1apa MeTaya?

A) Bpicokasi CKOPOCTh HYKJICAIIUU TIPU BO3MOKHO MEHBIIIEH CKOPOCTH POCTa Pa3MEPOB YaCTHUII
b) Huzkast ckopocTh HyKJI€aIIUH IIPH BO3MOKHO MEHBIIIEH CKOPOCTH POCTA Pa3MEPOB YaCTHIL

B) Bricokast CKOpOCTh HYKJICAIMH MTPH BO3MOXHO OOJIBIIEH CKOPOCTH POCTA Pa3MEPOB YACTHUII
') Huzkast cKopocTh HYKJICAIIUH ITPH BO3MOKHO OOJIBIIEH CKOPOCTH POCTA Pa3MEPOB YaCTHI]

2. [louemy cymiecTByeT HEOOXOAUMOCTh CTAOMIM3UPOBATH HAHOYACTUILIBI?
A) s komnieHcanuu Bo3iecTBus cuiibl Kopuosnuca

b) N3-3a HU3KOM MOBEPXHOCTHOM SHEPTUH HAHOYACTHI]

B) U3-3a BbICOKOI MOBEPXHOCTHOM 3HEPTUH HAHOYACTHI]

') Takoif HeOOXOIMMOCTH HE CYIIECTBYET

3. Kak Oyzner u3MmeHsaTbcsa Temneparypa Kiopu B MarHUTHBIX HAHOYACTHIIAX 1O CPABHEHUIO C
temneparypoit Kropu o0beMHoi# (hasel Toro ke MaTepuana’?

A) YBenuuutcs

b) YMenbmutcs

B) Ocranercs Hen3MeHHOI

4. B kakoM W3 METOJIOB HAHOJIMCICPIHPOBAHUS KOMIIAKTHOTO MaTepuaia CPEeIHHI pa3Mmep
HAHOYACTHUI] 0OPaTHO MPOMOPIIMOHANICH INIOTHOCTH TOKa?

A) MexaHOXUMUYECKOE JUCTIEPTUPOBAHUE

b) DnexTposposust

B) DrnexTpoxumuueckoe reHepupoBaHue

5. B xakoM M3 XMMHYECKUX METOJOB CHHTE3a HAaHOUYACTUIl MX OOpa3oBaHHE MPOMCXOIUT Oe3
MOJIBOJIa BEIIECTBA M3BHE, a pa3Mep 4YacTHIl PEryJupyeTcsi pa3MepoM HaHOPEAaKTOPOB, B
KOTOPBIX IPOTEKAET CUHTE3?

A) Tepmonu3 MeTAIIICOAEPKAIINX COSTUHEHUN

b) Paznoxxenue MeTamicoaepkaliyux coeIMHEHUN 10| IeHiCTBUEM YyIbTpa3ByKa

B) Cunres B 00paTHBIX MUIleIaX

I') 3onb-rens meTox

) CuHTe3 HaHOYACTHI] HA TpaHUIIe pa3/ena ga3 Boaa-BO3IyX

IlepeueHb KOMIEeTeHIUI, NMPoBepsieMbIX oleHOYHbIM cpeacrBom: OIIK-2, TIK-1, IIK-2,
IIK-5

Bompocsl A1 YyCTHOrO omnpoca mo TeMe «YrjepoaHble HaHoMaTepHuaJbl. DyiiepeHbl.
YriiepogHble HAHOTPYOKHU U XUMHYECKHE HAHOPEAKTOPBL.»

1. Onummre K1accuGUKAIMK YIIICPOJIHBIX MaTePUAIOB 10 TIPU3HAKAM: THIT THOPHIU3AINN
XUMHUYECKHUX CBS3eH, OMKHUN TMOPSIOK M CPEeIHUN MOPSIOK, NalbHUA TOPSAIOK U CTENeHb
Ne(hEeKTHOCTH.

2. Uro u3 cebst MpeACTaBIAIOT YIJIEPOAHbIE MaTepuaibl ¢ Sp3-ruOpuau3anuen (anMassbl,
MOPOILIKOBBIE MaTepHalIbl HA OCHOBE ajMasa, YJIbTPaAUCIIepCHBIN anmas, aTMa3onabl)?
3. Onummre yriepoaHble MaTepUallbl C YHNOPSAJOUYEHHBIM paclpeleseHueM sp2- u spl-

rUOpUAN3UPOBAHHBIX XUMUYECKUX CBsI3el (rpadut, nuporpadur, rpaden).

11



4. [lepeuncnure cBOMCTBa aMOP(HBIX YIIIEPOAHBIX HAHOCTPYKTYPUPOBAHHBIX MaTE€pHaJOB.
®ymiepensl. Dyuiepur.

3) [lepeuncnure CBOWCTBA 9K30 U SHIONPOU3BOIHBIX (yisiepeHa.

6 UYTo OTHOCUTCS K MHTEPKAIUPOBAHHBIM COCIMHEHUSIM?

7. Yro Takoe 3HA03IpaTbHBIEC MaTepUAIIbI?

8 [epeuncnure noaumepHsie Ga3bl HA OCHOBE (DyIIEpEHOB.

9 Uro coboii mpeAcTaBisIoT yriiepoaabie HaHOTpyOku (YHT)?

10. B uem nposiBisieTCs] XUPaAIbHOCTD YTIEPOAHBIX HAHOTPYOOK?

11. Opxuocrennbsle 1 MHOrocreHunle YHT.

12. HanoBosioOKHa U Ipyrue yriepoaHble HAHOMaTepHabl.

13. Kakue meronpl monmydeHus M pasjeieHuss HaHOTpYyOok Bam wm3Bectnbl? I[lpumenenue
YHT B KOHCTPYKIMOHHBIX KOMIIO3UTHBIX HAHOCHUCTEMAx W CKaHHUPYIOIIEH 30HII0BOU
MHUKPOCKOIIHH.

14. DOMHCCHOHHBIC TPHOOPHI Ha ocHOBe YHT.

15.  UYro co0oii mpeacTaBiseT yriaepoaHas HAaHOJIEKTPOHHUKA?

16.  Uro takoe aumonsl LIOTTKH, OZHOZIEKTPOHHBIE TPAH3UCTOPHI, JOTHYECKHE CXEMbl Ha

ocHoBe BeTBgmxca YHT?

Bonpocbl aas ycrHoro ompoca no teme «HaHOCTpyKTypHpoBaHHbIE INOBEPXHOCTH H
IVICHKHU.»

1. OnuiumTe Nojay4eHrne MOHO-U OJIMMOJIEKYJISIPHBIX CI0EB MeTo1oM JIeHrMropa-
bnomxerrt.

2. YTo OTHOCUTCS K HAHOCTPYKTYPUPOBAHHBIM ITOBEPXHOCTIM?

3. Kakum 00pa3om ocymiecTBisieTcs aTOMHasi COOpKa M CaMOOPTaHU3aLUs YIOPST0YEHHBIX
HaHOCTPYKTYP Ha MOBEPXHOCTH KPEMHHUsA?

4. Yro takoe 3 (exT CTabMIN3aINK SHI03IPATBHBIX KPEMHUEBBIX HAHOTPYOOK?

BOl'lpOCbl AJISL YCTHOI'O OoImpoca 1mo treme «TexHosoruu NMpOU3BOJACTBA MOJIMMEPOB. «MeToabl
HCCJICA0BAHUA U JTHAI'HOCTHKA HAHOOObEKTOB H HAHOCHCTEM.»

Yro u3 cebdst MpeaCTaBIsAET NEKTPOHHAS MUKPOCKOIHS?

Onumure METO MPOCBEYNBAIOIICH HIIEKTPOHHONW MHKPOCKOITHH.

Onuimre METoA pacTpOBOM (CKaHUPYIOLIEH ) MUKPOCKOIIHH.

Kakne MeTob1 OTHOCSTCS CIEKTPaTbHBIM.

Onuiumre METo 1 ONTUYECKON CIIEKTPOCKOIHH.

Onummre METo1 paMaHOBCKOW CTIEKTPOCKOTIHH.

Onumure metoa Oxe-CHeKTPOCKOINH.

OnummTe METo PEHTT€HOBCKOW CIIEKTPOCKOITUH MTOTIIOMICHUSI.

B ueM 0COOEHHOCTH PEHTICHORJIEKTPOHHOH, MAarHUTOPE30HAaHCHOM M Macc-
CIIEKTPOMETPUU?

10. Onummre  MeToJ  ramMma-pe3oHaHCHOW  (MeccOaydpOBCKOM)  CIIEKTPOCKOTIHH.
CkaHupyIoIIas 30H10Basi MUKPOCKOTIHS M CKaHUPYIOIasi TYHETbHAst MUKPOCKOTIHSL.

11.  AtomHO-cHUIOBasi MUKPOCKOTIHS.

12. DNEeKTPOXUMHUIECKas JTUArHOCTHKA HaHOMaTEPHAJIOB (anmexTpodopes,
BOJITAMIIEPOMETPUS, TIOTEHLIUOMETPHUS U aMIIEPOMETPHS).

Ilepeuens KoOMIETEeHIUIi, MPOBepsieMbIX OleHOYHbIM cpeacrBom: OIIK-2, MK-1, MK-2,
IK-5

CoNoOAWNE

IIpumepHbie Tembl pedepatoB mno teme «Hanommcnmepcum. 304b- reib mpouecchl
MOJYYCHUA HAHOMATECPUAJIOB U HAHOYACTHUIL.»
1. Komtonasblie U MoJiMMepHbIE 30J11.
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2. I'enu. 3o5b-renb MPOLECCHI.

3. OcobenHoctu  modydeHHs  (paKkTaJbHBIX  arperaTtoB, HAHOYACTHI[, IOPOIIKOB,
HAHOCTPYKTYPHPOBAHHBIX IJICHOK M HAHOKEPAMHUKH.

4. MutiesuisipHast TEOPHsI 30JIb-TeIIb-TIPOIIECCa.

5. KpuTtnueckasi KoHIIEHTparus Muiie/uiooopa3oBanus. O0pa3oBaHHEe MUKPOIMYIIbCUH.

6. HanopeakTopsl.

7. [ToydeHne MOHOIUCHIEPCHBIX HAHOYACTHI] B OOpPAaTHOH MUIEIUIIPHOH CHUCTEME.
DakTOphI CTAOMITH3AIHH.

8. Crpoenue u (opma ynbTpaaucrepcHbIX dYacTull. CaMOOpraHu30BaHHBIC KOJUIOWIHBIC
CTPYKTYPBHI.

Ipumepnl 3axa4 no Teme «IlotumepHbie MaTepuaibl. 3aKJII0YEHHE.)

1. B nnockoM kaHalie 3JeKTpOAHaIn3aTopa CKOPOCTh Te€UeHHUs pacTBopa 1.6 cm/c, paccTosiHue
Mexy MmemOpanamu 0.8 MM. Paccuntarh majieHue JaBieHUs U 00BEMHYIO CKOPOCTh pacTBOpA B
kaHane wmupuHod 40 cm. IlocTpouTh KOHUEHTPAUMOHHBIA TPOGUIL M HAWTU CTENEHb
obecconmBaHus pacTBOpa B ceYeHUMH Ha paccTossHuu 40 cMm OoT BXxoAa B KaHail. PaccuutaTh
PAacXoj SIEKTPOIHEPTHH, HEOOXOMMMOM s momydeHHss | M° 0OeccoNeHHOH BOMBI, y4eCTb
BKJIAJIBI, TIPUXOJSIIUECS COOCTBEHHO Ha 3JIEKTpOIUanu3 W Ha paboTy Hacoca. [IpuHATH, 4TO
OCHOBHBIM KOMIIOHeHTOM pacTopa sieisiercs NaCl (D= 1.6 107 em?/c, v = 1072 em?/c, ¢°= 0.02
MOJIB/TT); YHUCJIa TIEPEeHOCA IMPOTHBOMOHOB 4Yepe3 aHHUOHO- M KATHOHOOOMEHHYIO MeMOpaHbI
npussth 0.95, kg Hacoca 0.6. Pacxox snekTposHepruu B pacuete Ha 1 yac pa®oThl anmnapara (B
BrXxuac) paBen:

Ha DJ] : Aep= | U, e | — cua toka B A, a U — HanpsbkeHHe Ha BceM ammapare B B,

Ha mepekadyky : Apomp= AP W/mp , rae Ap — mazgenue masneHns B H/m?, W — oObemHas
CKOpPOCTb B M/4ac, a Mp — KIIJ HAcOCa.

2. OnpenienuTh MUHAUMAJIBHYIO JUTHHY KaHa1a 00€CCOIMBAHMUS DIIEKTPOAHATH3ATOPa, Ha KOTOPOM
JOCTUraeTcs crenens odecconuBanus 50 %, eciau

yucia nepenoca = 0,98;

MexxMeMOpaHHoe paccrostHue = 0,45 MM;

CKOPOCTh T€UEHHUs pacTBopa 3,2 cm/c;

Cunrate, 4TO B paCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

3. MaH sieKTpoAuanu3HbIil anmnapart, coaepxkanuii 100 mapHbIX kamep.

MexxmemOpanHoe paccrosinue = 0,5 MM.

JlnmuHa kanana 60 cwm.

Pasmep memOpans! 60 Ha 40 cMm.

Onpenenuth MNPOU3BOAUTEIBHOCTh ammapara, MpPH KOTOPOW CTENeHb O00ECCOTUBAHUS
nocturaercs paBHor 60 %. Hy»Ho HaillTH cKOpoCTh paboTHI anmapara.

4. TpeOyeTcsi CIpPOEKTUPOBATH AIEKTPOAMAIU3HBIN anmapaT, KOTopblid Obl obecreunBan 80%
o0eccoMBaHuUs pacTBOPA XJIOPUAA HATPHSL.

Pazmep memOpan 60 Ha 40.

Paccrosiane mex ity memOpanamu = 0,4 mMm.

AnmapaT 10JKeH HMeTh HPOM3BOUTENBHOCTh 2 Mo/Jac.

HaiiTi yncno napHbIX KaMep B anmapare.

5. TpeOyercs CpOEKTHPOBATh AIIEKTPOAUATM3HBINA ammapar, KoTopbiii O0b1 obecrieunBan 80%
obecconmBaHus pacTBOpa XJIOpUAa HaTpus. MI3BECTHO, UTO TIPH CKOPOCTH TEUEHUS KUIKOCTH 2
cMm/c Ha Kaxaeix 10 cM UTHHBI KaHata KOHIeHTpanus yobiBaeT Ha 20%.

[Mupuna mem6pan 40 cm.
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Paccrosiane mexy memOpanamu = 0,4 Mm.

AnmnapaT J0JKEH UMETh MPOU3BOAUTEIBLHOCTD 2 M3/gac.

Haiitu nmuny kaHana 00eCcCONMBAHMS M YUCIIO MTAPHBIX KaMep B armapare.

IlepeuyeHb KOMIleTeHIHIi, MpoBepsieMbIX omeHOYHbIM cpeacrBom: OIIK-2, MK-1, IK-2,
K-5

Kpurepun oneHuBaHus yCTHOTO OIpoOCa.

OrneHka «omauuHo» CTaBUTCA, €CIM CTYAEHT IIOJHO M3JlaraeT Marepuan (OTBeYaeT Ha
BOIPOC), JAaeT IMPaBWIBHOE OIPEICIIEHHE OCHOBHBIX IOHATHH; OOHApy)XHWBaeT IMOHMMaHUE
MarepHaia, MOXeT 00OCHOBATh CBOM CYXAEHUS, IPUMEHUTh 3HaHMs Ha MPAKTUKE, IPUBECTH
HEOOXO/IUMBIE TPUMEpPHl HE TOJNBKO M3 Y4eOHHWKA, HO M CaMOCTOSITEJILHO COCTaBJICHHBIE;
u3jgaraeT MaTrepuai IOCJel0BaTeIbHO M MPABUIBHO C TOYKU 3PEHHUS HOPM JIMTEPATypHOTO
A3BIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIEHT JAeT OTBET, YIOBJICTBOPSIOUIMHA TEeM ke
TpeOOBaHUSAM, YTO WU JAJIS OLCHKH «OTIUYHO», HO JOMycKaeT 1—2 ommOKH, KOTOpBIE caM JKe
UCTIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIBHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «yoognemeopumenbnoy CTABUTCSA, €CIM CTYyJEHT OOHApyKMBaeT 3HAHHE U
INOHUMaHWE OCHOBHBIX IIOJOXEHHUH JaHHOW TEeMbl, HOT M3JIaraeT Marepuaj HENOJIHO MU
JIOITyCKAaeT HETOYHOCTH B OIPENEICHUN TOHATUH WM (HOPMYJIHPOBKE IPABHI; HE yMeEeT
JIOCTaTOYHO TIIyOOKO M JI0Ka3aTelIbHO 0OOCHOBATh CBOU CYXKAEHUS U IPUBECTH CBOU IIPUMEDHI;
U3JIaraeT MaTrepuall HENoCJEeJ0BaTeNIbHO M JOMYCKAaeT OMIMOKH B S3bIKOBOM OQOpPMIIEHUU
U3J1araemMoro.

OueHka «HeydoenemeopumenbHo) CTABUTCS, €CIIU CTYJCHT OOHApYKUBAeT HE3HAHUE
OoyblICH YacTHM COOTBETCTBYIOLIETO BOIIPOCA, JOMYCKaeT OWHOKM B (OPMYIHPOBKE
OIIpEICTICHNI M TPaBHJI, UCKAKAIOIIUE WX CMBICH, OCCIOPSIOYHO M HEYBEPEHHO M3JIaraet
matepuan. OneHka «2» OTMEYaeT TaKhe HENOCTaTKU B IOAIOTOBKE, KOTOPBIE SBIAIOTCA
CEPbE3HBIM IPEMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO IIOCIEAYIOIINM MAaTEpHAJIOM.

Kpurepun onenkn pedeparos.

OneHka «OTJIMYHO» — BHINIOJHEHB! BCe TPEOOBAHMS K HAMMCAHUIO U 3allUTe pedepara:
o0o3HaueHa npobsieMa U 00OOCHOBaHA €€ AaKTYaJbHOCTb, C/AETIAaH KPAaTKUIl aHaIM3 pa3IUYHBIX
TOYEK 3pPEHUs Ha PacCMaTPHUBAEMYIO MPOOJEMY U JIOTUYHO M3JI0KE€HA COOCTBEHHAs MO3MIIMA,
c(OpMyIMpPOBaHbl BBIBOJBI, TEMa pPACKpBITA IOJHOCTHIO, BBbLIEPKaH O00BEM, COOJIOAEHBI
TpeOOBaHUS K BHEHIHEMY OQOpPMIIEHMIO, JAaHbl IMpPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OneHka «Xopo1o» — OCHOBHbIE TpeOOBaHUs K pedepaTy U €ro 3aiuTe BbIITOJHEHBI, HO
IIPU ATOM JIOIYLIEHBI HEJOUEThl. B 4aCTHOCTH, NMEIOTCS HETOYHOCTH B M3JI0KEHUHM MaTepHala;
OTCYTCTBYET JIOTHYECKasl MOCJIEeI0BAaTEIbHOCTh B CYKICHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YNyIleHUs B O(OPMIIEHWH; HA JIONOJHHUTEIbHBIE BONPOCHI INPHU 3alUTE JIaHbI
HEIOJIHBIE OTBETHI.

Onenka «yIOBJECTBOPHMTEJIBHO» — UMEIOTCA CYLIECTBEHHbIE OTCTYIUIEHHS OT
TpeOoBaHuil K pedepupoBaHuio. B dacTHOCTH, TeMa OcCBelleHa JMIIb YAaCTUYHO; JIOMYIICHBI
(dakTHueckue omMOKU B cofiepkaHuU pedepara WM MpU OTBETE Ha JIOMOJIHUTEIBHBIE BOIPOCHI;
BO BpEMs 3allUThl OTCYTCTBYET BBIBO/I.

OneHka «Hey10BJIeTBOPUTEIBLHO» — TeMa pedepaTta He pacKpbITa, 0OHAPYKUBACTCS
CYIIECTBEHHOE HETTOHUMAaHUE NPOOIIEMBI.

Kpurepun n1uddepeHnupoBaHHoi oleHKH pedeparta

Kpurepuu onenkn MaxkcuMmanbHasi olleHKa B 6ayax
JIOTMYHOCTB U310KEHUS 3
PackpbiTre TeMBI 3
Hcnonp3oBanue mmpokoi nHGOpMallmOHHON 6a3bl 3
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Hanunune coOCTBEHHBIX BBIBOIOB, 0000IICHHUIA, 3
KPUTHYECKOTO aHAIIN3a

Co0roieHre TpaBuil IUTHPOBAHMS 2
[TpaBUIBHOCTH OQOPMIICHHS 1
Hroro: 15

13-15 6annoB — OTIIMYHO
10-12 6annoB — XopoIio
8-9 6amioB - yJIOBIETBOPUTEIHHO

Kputepuu oneHKy npe3eHTalNU.

OneHka «omauyHo» BHICTABISICTCS CTYICHTY, €CIIH:
- IPE3CHTAIMs COOTBETCTBYET TEME CaMOCTOSATEIbHOM padoThI;
- oopMJICH TUTYJBHBIN Cai/1 ¢ 3ar0JI0BKOM (Tema, LeNH, IJIaH U T.11.);
- copMyIMPOBAaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- HWCIONb30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTUHKH ©  T.IL.),
COOTBETCTBYIOIIUE TEMCE,
- BBIIEpXaH CTUJIb, I[BETOBAas ramma, HMCIIOJIb30BaHAa aHWMaIus, 3BYK; paborta odopmiieHa U
IPE0CTaBIICHA B YCTAHOBIICHHBIN CPOK.

OneHka «xopoutoy BHICTABISETCS CTYACHTY, €CIIU:
- TIPE3CHTANNS COOTBETCTBYET TEME CaMOCTOSITEIIBHON pabOThI; 0(hOpPMIICH TUTYIBHBINA CIIAN C
3aroJIOBKOM (TeMa, LIeJH, IJIaH | T.11.);
- copMyIHpPOBAaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- HWCIONb30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTUHKH ©  T.IL.),
COOTBETCTBYIOIIIUE TEMCE,
- paboTa odopmMieHa U MTPEIOCTaBIIEHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0061emeopumebHo» BHICTABISACTCS CTY/ICHTY, €CII paboTa HE BHIIOIHEHA
WM COJICPKUT MaTepHal He 10 BOMPOCY.
Bo Bcex ocTanmpHBIX cIy4asx padoTa OIIEHUBAETCS Ha «yJOBIECTBOPHTEIHHO

Kpurtepun oneHuBaHus pe3y/jbTaTOB 3aHATHS € PpellieHHeM 3a/1a4.

O1neHka «omauyno» BBICTABISIETCS, €CIM CTYJICHT MMeeT IIyOOKHe 3HaHHUs y4yeOHOro
MaTepuaia Mo TeME NPaKTHUYeCKON paboThl, MOKa3bIBAET YCBOEHUE B3aMMOCBSA3M OCHOBHBIX
MOHATHUH, UCHOIb3yeMbIX B paboTe, CMOI' OTBETHTh Ha BCE YTOUHSIOLIME U JIOMOJIHUTENIbHBIE
Bonpochl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETHUECKOro M MPAaKTHMUYECKOTo Marepuala Io
TEeMe MPaKTHUYECKOW paloThl, OMpenessieT B3aUMOCBS3M MEXAy IOKazaTeNlssMU 3ajaud, JaéT
IPAaBWIbHBIM aJrOPUTM pELIeHMs], ONpeleNsieT MEXIUCUUIUIMHAPHBIE CBA3M IO YCIOBHUIO
3a/1aHusl.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3al 3HaHWE y4eOHOro marepuana,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH ITOYTH ITOJIHO HA BCE 3a/JaHHBIE JJOTIOJIHUTEIIbHBIE
U YTOYHSIOIME BOMpPOChl. CTYNEHT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOTO U MPaKTHYECKOIO
MaTrepuaja MO TeMe NPAKTU4YeCKOH paboThl, JOMycKas HE3HAYMTElIbHblE HETOYHOCTH NpHU
pellleHnu 3ajiad, UMesl HEMOJIHOE MOHUMaHUEe MEeXAMCUUIIMHAPHBIX CBSA3E€W MpPH MPaBUIBHOM
BBIOOpE aJrOpUTMa PELICHHs 3a/laHHsL.

OueHka «yooe1emeopumenvHo» BBICTABISIETCS, €CIM CTYJEHT B IEJIOM OCBOWI
MaTepuall IpakTHYeCKOW paboThl, OTBETWI HE HA BCE YTOYHSIOIIME U JIOTOJHUTEIIbHBIC
Bonpockl. CTyIEeHT 3aTpyIHseTCd C NpPaBUIBHOW OIEHKOW MpeIIoKEeHHON 3a1ayu, IaéT
HEMOJIHBIM OTBeT, TpeOyroInii HaBOSIIMX BOMPOCOB IpernojaBareis, BbIOOp alropurMa
pelIeHus 3aJa4l BO3MOXKEH ITPU HABOSIIMX BOIPOCAX MpPEroaaBaTess.

OueHka «Hey0061€meopumenvHo» BBICTABISIETCA CTYINEHTY, €CIM OH HMMEET
CYILIECTBEHHbIE TPOOEbl B 3HAHUSIX OCHOBHOTO Y4eOHOTo Marepuaia MpakTH4YeCKOW padoThl,
KOTOPBIH MOJHOCTBIO HE PACKPBUI COAEPKAHUE BOIIPOCOB, HE CMOT OTBETUTH HA YTOUHSIOLIUE U
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JIOTIONIHUTEbHBIE BONpPOChl. CTyaeHT MAa€T HEBEPHYIO OLIEHKY CHUTYyallMM, HENpPaBUIbHO
BBIOMPAET aJITOPUTM JCHCTBUH.

Kpurtepuu oneHnBanus pe3yJibTaTOB KOHTPOJIBHBIX PadoT.

KonrtponsHast paboTa mpoBOAUTCS B MUCbMEHHOH (Gopme.

O1neHKa «OTJIIMYHO» BBICTABISICTCS, €CIM CTYACHT BBINOJHWI paboTy 0e3 OomuOoK W
HEJI0YETOB, JIOMYCTHII HEe O0JIee OJJHOTO HEeJI0YeTa.

O1eHKa «XOPOIIIOY, €CIIH CTYACHT BBIITOJHWI paboTy MOJTHOCTBIO, HO JIOIYCTHII B HEHl HE
Oosee ogHON HETpyOOii OIMOKH U OJTHOTO HEJ0UeTa, WU He 0oJiee IBYX HEJOUYETOB.

OrneHKa «yIOBICTBOPUTEIBHO», €CIIHM CTYISHT TIPABWJIBHO BBIIOJHWI HE MEHeEe
MOJIOBUHBI pabOTHI WITH JAOMYCTHII HE OoJiee IBYX TPyObIX OMIMOOK, WM He 0oJiee 0JTHOM Tpy0oit
W OJHOU HErpyOoil OMMOKH M OJHOTO HEIOYETa, I He 0oJiee NBYX-TPEX HErpyOBIX ONIMOOK,
WIA OIHOW HErpyood OomHOKM W TpeX HEIOYETOB, WIHM IMPH OTCYTCTBUU OIIMOOK, HO TpHU
HAJIMYUUA YETHIPEX-TISATH HEJOYETOB, TUIOXO 3HACT TEKCT IMPOU3BEIEHHS, OMYCKACT UCKAKCHUE
¢axToB.

O1eHKa «HEYTOBIECTBOPUTEIBHO», €CITH CTYACHT JOMYCTUI YHCIIO OMIMOOK U HEI0YETOB
IPEBOCXOJAIIEe HOPMY, TPH KOTOPOH MOXET OBITh BBICTaBJIIEHA OLEHKA «3», WU €eCln
NPaBUIBHO BBITOJIHII MEHEE ITOJIOBUHBI pAOOTHI.

Kpurepuu oneHnBanus pe3yjbTaTOB TeCTHPOBAHUS

BrimonHeHne TECTOBBIX 3alaHUH IMO3BOJIIET OLEHUTHh YPOBEHb 3HAHHMU CTYICHTOB M
BBISIBUTH BO3MOXKHBIE MPOOeENbl. bolnblioe KoIu4ecTBO MOMYIICHHBIX ommnbok (Oomee 50%)
CBHUJIETEJILCTBYET O HEIOCTATOYHO TIOJTHOM YCBOCHUH MaTepUaa.
Illkana oneHnBaHUs MPU TECTHPOBAHNN:
«otmaHOY - 90-100% npaBUIBHBIX OTBETOB;
«xXOopoIo» - 75-89% npaBUIBHBIX OTBETOB;
«yZIOBJIETBOPUTENHHOY - 60-74% MpaBUIBHBIX OTBETOB;
«HEYJIOBIIETBOPUTEIBHO» - 59% 1 MEHbIIIE TPaBUIBHBIX OTBETOB.
[Tpu npoBeneHNH TECTUPOBAHUS, CTYJCHTY 3alPeIIaeTCs MOIb30BAThCS JOTIOTHUTEIBHOM
JIUTEPATYPOU.

Kpurtepun onenuBanns 1ad0paTopHbix pador.

«5» (OTJINYHO): BBINIOJIHEHBI BCE 3aJjaHusl J1a0OpaTOPHOU paboOThI, CTYAEHT YETKO U 0e3
OLIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpo110): BHITIOJIHEHBI BCE 3a7jaHusl JTAOOpaTOPHON padOThI; CTYAEHT OTBETHII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMH.

«3» (yIOBIETBOPUTENIbHO): BBIMOJIHEHB BCe 3aJaHusi JabopaTopHONl paboOTHl C
3aMEYaHUSAMH; CTYIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMHU.

«2» (He SaLITeHO)Z CTYACHT HC BBIIIOJHWUI WX BbIIIOJIHWI HCIPAaBUIbHO 3adaHHA
nabopaTopHOil paboOThI; CTYAEHT OTBETWJI Ha KOHTPOJBbHBIE BOMPOCHI C OIIMOKAMHU WM HE
OTBCTUJI HAa KOHTPOJIBHBIC BOIIPOCHI.

0 6aymIoB — HEYAOBJIETBOPUTEILHO

4.2 ®oHJ OLIECHOYHBIX CPE/ICTB A/l MPOBEJAEHUs IPOMEXKYTOYHOI aTTecTalluu
Bomnpocsl k 3k3ameny

1. BBenenne B HaHOTexHOJOrMI0 OCHOBHBIE TMOHATUS U OINpPENEICHHUS HAyK O
HAaHOCUCTEMAaX M HAHOTEXHOJIOTMi. HaHOTOYHOCTh, HAHOUYBCTBUTEIBHOCTD, HAHOJIOKAJIN3aLUs,
HaHOM30MPATENHLHOCTb.

2. Hcropust BO3HMKHOBEHHsS HAHOTEXHOJOTMM W HAayK O HAHOCHCTEMaXx.
MexaucuuniamHapHoCTh. [lepcrekThBel pa3BUTHSA HAHOTEXHOIOTU.

3. Hanomarepuansl u ux xnaccudukanus Marepuaibl HAHOCUCTEMHOM TEXHUKH.
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4. BemectBo, dasza, wmarepuan. HMepapxudeckoe CTPOGHHE  MaTEpHAIIOB.
Knaccudukanmst BemecTB M MartepuajgoB IO pasMepy dactwil (3epeH). HaHouactunpl u
HAHOTIOPOIIKH.

5. Heopranuueckue u  opraHuueckue  (PyHKUMOHAIbHbIE  HAaHOMATEpPHAJIBI.
buomunepanuzanus u Ouokepamuka. llomumepHble, OHOIOTHYECKHE MU OHOCOBMECTHMBIC
MaTepuabl.

6. Knaccugukaius no reomerpuueckoid pasmeproctu: 0 D (Hyins-), 1 D (ogHo-) 2 D
(mBy-), 3D (TpexmepHsbie) maTepuainbl. Kinactepsl. @ysmiepeHsl U uX npou3BoiHble. HaHOTpYOKH.
ToHkue meHKH W MOKpBITHA. OOBEMHBIE HAHOCTPYKTYPHBIE MaTepuaibl. HaHomopucteie
MaTepuaibl. Me3onopuctele Marepraibl. MonekymspHble cuta. OpakranbHbIe KIacTephl.

1. ['ubpuabie HAaHOKOMITO3HTHI (opraHo-HeopraHuyecKue u
HEOPraHOOpPraHUYECKHEe) MaTepualbl, CHHEpreTUYecKue cBoicTBa. MHoOrocnoitsie (rerepo)
HAHOCTPYKTYPbI, KBAHTOBBIC SIMBI, TPOBOJIOKH U TOUYKH.

8. MeToapl  uccienoBaHUS M JIMAarHOCTUKA HAHOOOBEKTOB U HAHOCUCTEM.
Knaccudukanus METOJOB UCCICIOBAaHMS HAHOMATEPUAIOB: W3MEPEHHE MAaKPOCBOWCTB,
XUMHUYECKHM aHalIMu3, CHEKTPOCKOIHUS, MHKPOCKOMUS, CTPYKTYPOCKOMUs, (PU3NKOXHUMHUYECKUN
aHaJm3.

9. DOnekTpoHHass MuUkKpockomnus. [IpocBeunBaromias 3IEKTPOHHAS MHKPOCKOMUSI.
PactpoBas (ckanupyroias) MUKPOCKOIIHS.

10.  Judpakuuonnsiii aHanu3. PeHTreHOCTPYKTYpHBIM aHanmu3. DIeKTpoHOrpadus.
HeilitponHnoe paccesiHue.

11.  Cnexrtpanbubie  MeroAbl.  OnTudeckas  CHEKTpockomusi.  PamaHoBckas

cuektpockonus.  Oxe-clieKTpockonus. PeHTreHoBcKast — CIIEKTPOCKONMSI  IOIJIOIICHHS.
PeHTreHOR/IeKTpOHHAsT ~ CHEKTPOCKONHMs, MarHUTOPE30HAaHCHAs  CIEKTPOCKONMS,  Macc-
cnexktpoMerpus. ['amma-pezonancHas (MmeccOay3poBCKasi) CIIEKTPOCKOIIHS.

12. Ckanupyromas  30HA0Basg  MuKpockonusa.  CkaHupyroowmwas  TyHeEJbHas
MUKPOCKOIIHS.

13.  AtomHO-cuioBas MHUKPOCKOTIHSL. DIEKTPOXUMHUECKAs JMarHOCTHKA
HaHOMAaTepHasoB (31eKTpodope3, BOIbTAMIIEPOMETPH S, TOTEHIIMOMETPUSI U aMIIEPOMETPHS).

14. ®usnueckue Meroasl nonydeHuss HPY meramios. MeTon MOIEKyIspHBIX IIy4YKOB
(MoneKynspHblE MYYKH MaJloil MHTEHCUBHOCTH). CBEpX3BYKOBOE HCTEUEHHE ra3oB U3 COILIa
(kJ1acTepHbIe IMyYKH 00JIbIION HHTEHCUBHOCTH). MloHHast 60MOapAupoBKa. Y 1apHbIE BOJIHBI.

15.  Abspo3sonbHbBIN MeTO («Ta30Boe Hcnapenue»). Bakyymaoe ucnapenue. Katomgnoe
pacnbuieHne. HuskoremneparypHas mnasma. Ilomyuyenne HPY meromoM mucneprupoBaHus.
Mexannueckne cBoiicTBa MeTaylioB. Kunernueckue ocobeHHocTu aucrneprupoBanus. CrocoObl
W ammnaparbl MEXaHU4eCKOIro JUCIEPTUPOBAaHUA. YIIbTPa3ByKOBOE NUCIEPTUPOBAHUE METAJIOB
(coHOXMMUYE-CKUI CUHTE3).

16. Xumnueckue Meroasl nonydenus HPUY. Cuners HPY B peakmusix
BOCCTAHOBJICHHS.

17.  Kuneruka u MexaHusMm oOpasoBanuss HPY B xuako¢aszHbIX OKHCIMTEIbHO-
BOCCTAHOBUTENbHBIX  peakuusax. llomysenme HPY B peaknusx, CTUMYJHPOBAaHHBIX
BBICOKOOHEPTETUYECKUM U3JIyYEHUEM.

18. MeTtoapl XUMHUYECKONW TOMOTE€HHM3allud (COOCAXKIEHUE, 30/b-TE€lb METO,
KPUOXMMHUYECKass TEXHOJOTMs, MHPOJIM3  a’po30jei, cosbBOTepMaibHas  00paboTka,
CBEPXKpUTHYECKAS CYIIKA).

19. OnexTpoxumMuueckue Meto el nosydyenus HPY meranos.

20.  Peakmuu TepMHYecKOro pacmaga. Tepmonm3 B Ta3oBod ase. Tepmonu3
KapOOHMJIOB METAJUIOB. TepMUYecKoe pa3okKeHne B pacTBOPaX.

21.  Meroapl cHHTE3a HAHOKPUCTAJUIMYECKHUX TTOPOIIKOB.

22. ["a3o¢azublii cuHTe3 (KOHAeHCaus mapos). [Ima3sMoXuMHUUYecKuii CHHTE3.

23.  OcaxpaeHne W3 KOJUIOWAHBIX pPACTBOPOB. TepMUYecKkoe pasjokeHHe |

BOCCTaHOBJICHUE. ME€XaHO-CUHTES.
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24, JIeTOHAIMOHHBIN  CHHTE3. OJEKTPOB3PBIBHBIE TEXHOJOTUU. YIIOPSI0UYEHUE
HECTEXHOMETPUYECKUX COCITUHEHUM.

25.  Cunres BBICOKOAMCIIEPCHBIX OKCHJIOB B KUIKAX MeTajulax.
CamopacTIIpOCTaHAIOLIUICS BBICOKOTEMIIEPATYpPHBIN CUHTES.

26.  Ilomy4yeHMe KOMIIAKTHBIX HAHOKPUCTAITMYECKMX MATEPHAJIOB.

27.  KommakTupoBaHue HaHONOPOIIKOB. OcaxeHne Ha MoloxkKy. Kpucrammmzanus

amop¢HbIX crutaBoB. MHTeHCHBHAs muacTudeckas nedopmaius. [IpeBparienus Oecriopsaok —
MOPSAIOK.

28.  TexHONOTHS IJICHOK U MOKPHITHH.

29.  dusuueckue MeToAbl. TepMHuUecKoe HCMapeHue (aKTUBHPOBAHHOE AKTHBHOE
UCTIapeHHe, dJIEKTPOHHO-TY4YEeBOH Harpes, ja3epHas oOpaboTka). MloHHOe ocaxkaeHue (MOHHO-
JyTOBOE PaclbUIEHNEe, MAaTHUTPOHHOE paclblIeHHe, HOHHO-JIyueBas 00paboTKa.

30. TexHOnorust MOMYy4YEHHS] OPraHWYECKUX HAHOCIOMHBIX KOMIIO3UIIMH METOJI0OM
Jlenrmiopa-biompkerT. 30/1b-rellb TEXHOIOTHSI HAHOCTPYKTYPUPOBAHHBIX MaTEpUAIOB.

31.  Hanopeaktopsl Ha ocHoBe TpuokTHiadochuHokcuaa (TOPO). TemruratHbiid
CHUHTE3 HAaHOMAaTEPHUAJIOB U HAHOCTPYKTYP. [10AX0/1bI, OCHOBaHHBIE HA IPUHIIUIIE CAMOCOOPKH.

32.  IlpuHOUOBl CHUHTE3a CIOXKHBIX HAHOCTPYKTYp. HaHOCTpyKTYyphl «impo B
o0osouke», HaHonpomnesuiepsl CdSe. Mepapxuueckue HAHOCTPYKTYPBHI.
33.  MarepuanoBequeckue 0cOOEHHOCTH MPUMEHEHUS TOJIMMEPHBIX MaTepHAIIOB IS

(GopMHpOBAaHUS MHUKPO- M HAHOCHCTEM METOJIaMU HAHOMMIIPUHTUHIA. MeTo/bl HaHOLITaMIIa,
HITaMIla C BbIABJIEHHBIM penbedoM, HaHomedaTu ¢ penbeHoi Kpomkou. [lonumepHsbie
YEepHUIIA.

34.  HMuxopnapupoBaHHE HAaHOKJIACTEPOB B ICHAPUMEpAX.

35.  I'ubpumHble OpraHo-HEOpraHMYECKHEe HAHOKOMMIO3UTHL. KOHCTPYKIMOHHBIE U
CEHCOpHbIE YCTPONWCTBA HA OCHOBE OPraHO-HEOPraHNYECKMX HAHOKOMITO3UTOB.

36.  Cencopel. MeMOpaHHBIE CEHCOpBI, TaKTHIbHBIE CEHCOPBI, CEHCOpPHI s

pEerucTpany yCKOpEeHHUs, BUOpaIuu, yaapoB, OECKOHTAKTHBIE ONTUYECKHE CEHCOPHI, CTPYHHBIE
CEHCOPbI, KOHCOJIbHO-0aJI0UHBIE CEHCOPBI.

37.  HaHOKOMIIO3WUTHI TOJNMMEp-HEOpraHW4YecKass HaHouacTHla. HaHodacTHIBI B
HEOpPraHMYECKUX MaTpulax. buosornueckne HaHOKOMITIO3UTHBIE MaTEpUaibl. buomumeTnueckne
MOJIXOJIBI.

38.  PeiHOK HaHomarepuanoB. ‘“Hano” OusHec. VIHHOBallMOHHBIE TEXHOJIOTHUH,
BeHUypHbI€ (GOHIbI. UHIYCTpHs HAHOCUCTEM U MaTEPUAJIBL.

IIpuMep 3K3aMeHALIMOHHOTO OMJIeTa
DenepabHOE TOCYAAPCTBEHHOE 00pPa30BaTe/ibHOE YUpeK/IeHHe BbICIIero 00pa3oBaHust
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
Xumus
dusnyeckas XuMust
Kadenpa pusunueckoit xumun
Jucuumimaa « XMMHYeCKHe HAHOPEaKTOpPbD)
JK3aMeHAMOHHBbIN Oniter Ne 1

1. Metoapl  XMMHUYECKOW  TOMOTEHH3AIMU  (COOCAXKIEHWEe,  30JIb-Teh  METO],
KPHOXMMUYECKass TEXHOJIOTHUS, IMHUPOJIMU3 a’po3oiieil, compBOTepMajbHas o00palboTka,
CBEpPXKpUTHYECKAs CYIIKA)

2. HaHOKOMNO3WTHI ~ TONUMep-HEOpraHW4Yeckass  HaHOYacTWIa.  HaHodacTHIBI B
HEOPraHMYECKUX  MaTpulax. buonornueckne  HAHOKOMIIO3UTHBIE  MaTEpHaJIbL.
bromuMeTHuecKue moaxoIp1?

3aBeayromuit kadeapoit B.1. 3a6omnomkuii

Kpurepun oueHkH o npoMe:xKyToO4HOM aTrrecTauuu B popme 3K3aMeHa.
IIpu oneHKe YYUTHIBAIOTCH CIEAYIOIIHE KAYeCTBEHHbIE I0KA3aTe/ I OTBETOB:
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- rTyOuHa (COOTBETCTBHE M3YUYCHHBIM TEOPETUUECKUM 000OIIEHUSIM); IIUPOTA;

- OCO3HAHHOCTh (COOTBETCTBHE TpPEOYEeMBIM B MpPOrpaMMe YMEHUSM MPHUMEHSTH
MOJIYYCHHYIO HH(HOPMAITHIO);

- MOJTHOTA (COOTBETCTBUE 00BEMY IPOTPAMMBI);

- YHCIIO U XapaKTep OLIUOOK.

- OTMETKa «OTJHMYHO» BBICTABISICTCS CTYJEHTY, €CIIM OTBET TOJHBINA, MPABUIbHBIM,
CaMOCTOSITENIbHBIN, MaTepuall H3JI0KEH B OINPEAETICHHOW JIOTUYECKOW IOCIIe0BaTeIbHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTh MOJX0/I0B, MHOT'OACIIEKTHOCTh OOCYX/IEHUS MPOOIIEMBI,
YMEHHE apryMEeHTUpPOBaThb COOCTBEHHYIO TOYKY 3pEHHS, HaXOJUTh IMYyTH pPELICHUS
MO3HABATENIBHBIX 3a/1a4, YCTAaHABJIMBATH MPUYHMHHO-CIICCTBEHHBIC CBS3U MEXIY CTPOCHHEM,
CBOICTBaMHM M NPUMEHEHHEM BEILECTB, B JIOTMYECKOM PACCYXKICHHUU W PELICHUU 3aJadyd HEeT
OIMOO0K, 33/1a4a pelIeHa PalMOHAIBHBIM CIIOCO00M;

- OTMETKa «XOPOII0» BBICTABISIETCS CTYJEHTY, €CJIM OTBET IMOJIHBIM U MpaBUJIbHBIN Ha
OCHOBE  M3Y4YCHHBIX TEOpHH, MaTepuad H3J0XKEH B  ONPEICIEHHOW  JIOTUYECKOMN
MOCNIE0BATEIbHOCTH, IPU 3TOM JOIMYCKAIOTCS HECYIIECTBEHHbIE OMIMOKM B OTBETax Ha
TEOPETUYECKHE BOIPOCH WJIM B PEIICHUM 3aJ1a4d, KOTOPBIE CTYACHT MOXXET HCIPABUTH IO
YKa3aHUIO MPENoIaBaTeNs

- OTMETKa «Y/JAO0BJIETBOPUTEIbHOY BBICTABIISICTCS CTYICHTY, €CIIM OTBET IMOJIHBIN, HO TIPU
STOM JIOMYIIEHA CYIIECTBEHHAs OIMIMOKa WM OTBET HETOJHbIN, HECBSI3HBIM, HE MPOSBISIOTCS
YMCHHSI IPUMEHSITh TCOPSTHUECKUE 3HAHWS NP PEIICHUH TPAKTHYECKUX MPOOJIeM; 3a 3HAHUC
mpeaMera ¢ 3aMeTHBIMH TpoOeliaMu, HETOYHOCTSAMH, HO TaKMMH, KOTOpPHIE HE CIyKaT
MPEISITCTBHEM JUTS TATBHEUIETO 00yIeHUS

- OTMETKa «HeYyAOBJIETBOPUTEJIbHO» BBICTABISACTCSA, €CIM OTBET OOHApY>KHUBAET
HE3HAHHE OCHOBHOTO CO/ICPKaHUs y4eOHOTro MaTrepuaia

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIHMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BRIOMPAIOTCS C YICTOM X WHIUBUAYATBHBIX ICUXO()HU3NISCKIX OCOOCHHOCTCH.

— TpuU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIEHOE BPeMsI JUIsl TOJITOTOBKH OTBETA HA DK3aMEHE,

— MPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHUs MHBAIHUIOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSI IMPEAYCMATPUBACTCS HCIIOJIb30BAHHE TEXHUYCCKHX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— TIpH HEOOXOAUMOCTH JJIsl 00YYAIOIINXCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbBSI

U HWHBAJIWIOB IHIpoHeAypa OLCHHUBAHUA PE3YJIIbTATOB O6y‘{eHI/I$I o OUCHUIIIMHE MOXCT
MMPOBOAUTHCA B HCCKOJIBKO 3TAaIlOB.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKHX OCOOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI NIPEIOCTABIISIETCS IOMOIHUTEIBHOE BpeMsl JUIsl IOJrOTOBKM OTBETA HA DK3aMEHE;

— TIPH TIPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMUA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHS 10 JUCIHHUIUTMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporieypa orneHMBaHUsI Pe3yJIbTAaTOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B (opMax, agaNTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3I0POBbS W BOCIIPHUSTHS
uHpOpMaLUu:

JU71st T C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
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— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
AJI51 OCBOCHHS JUCHHUIINHBI

5.1 OcHoBHasi IMTEepaTypa:
1. Cubapos JI.A., CvupHoBa J{.A. Katanu3, KaTauTudeckue mporeccsl U peakTopsl. M.: Jlanb,
2016. http://www.lanbook.com/books/element.php?pll cid=32&pl1 id=1602
2. PamOumm, H.I'. ®m3uyeckre u XUMUYECKUE OCHOBBI HAHOTEXHOJIOTHI [ DJICKTPOHHEBIH pecypc] :
yuebHoe nmocodue / H.I'. Pam6uu, A.B. bepé3kun. — Dnextpon. gan. — Mocksa : @u3MaTiur,
2009. — 456 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2291.

5.2 JlonoiHUTEIbHASI JINTEpaTypa:
1. Tyces A.W. Hanomatepuansl, CTpyKTypsl, TexHonoruu. M.: ®usmarnut. — 2005. — 3 mrT.
Anpnpuesckuii P.A., Paryns A.B. HanoctpykTtypHblie MmaTepuansl. — M.: Akanemus, 2005.
3. Tonosun, FO.1. Hanomup 6e3 dopmyn [Dnextponuslii pecype] / FO.W. T'onoBuH ; mox pex.
JI. H. IlatpukeeBa. — DnekTpoH. AaH. — Mocksa : 3narenscTBo "JlabopaTopus 3HaHuit",
2015. — 546 c. — Pexum nocryma: https://e.lanbook.com/book/70736.

N

5.3. Illepuoauyeckne U3IaHNUS:
—  Kypnan «MeMOpaHbl 1 MEMOpPaHHBIE TEXHOJIOTUN
—  XKypnan «Pusnueckass XuMus»

6. Ilepeyenr pecypcoB  HMH(POPMAIHMOHHO-TEJIEKOMMYHHUKAIIMOHHOH  ceTH
«AHTEepHeT», B TOM 4HC]ie COBpeMeHHble TpodeccHOHAIbHbIE 0a3bl [JaHHBIX W
nH(pOPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI, HEOO0XOAMMBbIE /JISi OCBOCHHS JHCIHMILINHBI
(mopyasi).

1. CnpaBouno-npaBoBas cucrema «Koncynprant [Tmroc» http://www.consultant.ru

2. Tlopran oTKpbITHIX TaHHBIX Poccuiickoit ®eneparmu https://data.gov.ru

3. baza mannpix Hayunoii anexrponnsiii oudmnorekn eLIBRARY.RU https://elibrary.ru/

4. baza pgaHHbIX Bcepoccuiickoro HHCTUTYyTa HaydHOM M TEXHUYECKOH HUHGOpMaluu
(BUHUTU) PAH http://www2.viniti.ru/

5. ba3el gaHHBIX B cepe WHTEIUIEKTyaJlbHOW COOCTBEHHOCTH, BKJIIOUas TATEHTHBIC Oasbl
JaHHbIX WWW.rusnano.com

6. ba3pl MaHHBIX M aHAJIUTUYECKHE TMYOJIMKAUU «YHHUBEPCUTETCKas HH(OPMAIMOHHAS
cuctema POCCHSI» https://uisrussia.msu.ru/

7.  «Jlexktopuym TBy» - Buaconekuuu Beaymux gekTopoB Poccuu https://www.lektorium.tv

8. DnexTpoHHBIH Karajaor HayuHnoit o6ubnmorexku Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=DnekrpoHHsbliikaTa
Jor

9. Dnektponnas oubnmoreunas cucrema «PYKOHT» http://www.rucont.ru

10. Cpena MmoaysbpHOTO qUHaMUYeckoro ooydenus http://moodle.kubsu.ru

11. Poccuiickas rocyaapcTBeHHas oudanoreka. http://www.rsl.ru

12. Poccuiickast MemOpaHHas ceTh Russian membrane network www.rusmembrane.net/
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13. Dnextponnbie yueOHMKH Kadenpbl MemOpannoit Texnomoruum Poccuiickoro Xummuko-
TexHonIOrNYeCcKOro YHuBepcurera M. J.N. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

7. Meroanyeckue yKazaHHsl A8 O0Y4YalOIIUXCHA 1O OCBOEHHI0 JUCHUILIUHBI
(Momy.Jis)

Ycmemnoe ocBoeHue JAUCHUIINIMHBL NOPCAIoIaract aKTHBHOC, TBOPUYCCKOC YYaCTHUC
CTYJEHTA ITyTeM ILJIAHOMEPHOM, OBCEIHEBHOM pabOTHI.

OO0mme pekoMeHaau

W3ydeHne AUCUMILIMHBI ClIeAyeT HauMHATh C MPopabOTKU pabouel mporpammsl, ocoboe
BHUMAaHUE, yACASL LEIAM U 3a/1a4aM, CTPYKTYPE U COIEPKAHUIO Kypca.

HmeeTcst aneKTpOHHAs BepCHsl ISKLUNA N0 JaHHOW JUCIMILTHHE.

OcHoBHOU (opmoii 00ydeHUs CTYIEHTOB SIBISICTCS CaMOCTOSITENbHAss padoTa Haj
y4eOHBIM MaTEPUATIOM.

CamocrosrenbHas paboTa CTYIEHTOB — O3TO Y4Y€Has, HAy4YHO-HCCIIEOBATENbCKAs H
00IIEeCTBEHHO-3HAYNMasl JIEATEIILHOCTh CTY/IEHTOB, HAllpaBlIeHHAs Ha Pa3BUTHE KOMIIETCHIUH,
KOTOpasi OCYIIECTBIISIETCS 0e3 HEeMOCPEACTBEHHOTO YYacTHsl TpEenojaBareis, XOTsi U
HAIPAaBIIETCS UM.

[Ipouiecc wu3yuenust nucuuiuiiHbl “COBpEMEHHBIE JHEPro- M pecypcocdeperaroiime
TEXHOJIOTUN’ COCTOUT U3 CJIEIYIOIIUX 3TAIOB:

1. TIpopaGoTka TEOpPETHYECKOTO MaTepuaia IO PEKOMEHJOBAHHOMY YUYEOHHUKY H
KOHCIIEKTaM JIeKIIUH, MPEAOCTaBICHHBIX IIpernojaBaTelieM B S3JEKTPOHHOM Bule. B cmyuae
HEIOCTYIIHOCTA JITAHHOTO TMOCOOWsT HEOOXOAMMO OOpaTUThCS K CHHCKY JIMTEPaTypHI,
MPUBEICHHOTO B pabodeil mporpamme AuCUMILIUHBI «MoaenupoBaHue (U3NKO-XUMHUYECKHX
CHCTEM H MIPOIIECCOBY.

2. BoimonHenue ¥ 3ammra 1ab0paTopHbIX paboT, HOArOTOBKA K ayAUTOPHBIM 3aHSATUSIM U
BBITIOJTHCHUEC 3aﬂaHHﬁ Pa3HOTO THUIIA WU YPOBHA CJIIO)KHOCTH, ITOATOTOBKA K AJHCKYCCHOHHBIM
BOMPOCaM, HM3yYeHHE OTICNbHBIX TeM (BOIPOCOB) MUCIUIUIMHBI B COOTBETCTBUU C y4eOHO-
TEMAaTUYCCKUM IIJIaHOM, IIOATIOTOBKA W HAIIMCAaHUEC pe(bepaTOB, AOKJIAA0B U APYTHUX IMUCbMCHHBIX
paboT, YCTHBIX COOOIICHHWN Ha 3aJaHHBIE TEMbl, BBINIOJHEHUE JOMAIIHUX 3aJaHUN
pa3HooOpa3HOro XapakTepa, MOAOOp M H3YYeHHE JHMTEPATYpHBIX HCTOYHHKOB; IPOBEICHUE
pacueToB W Jp.; BHINOJHEHHE WHIWBUIYaTbHBIX 3aJlaHUl, HAMpaABICHHBIX HAa pa3BUTHE Y
CTYACHTOB CaMOCTOATCIbHOCTH U MHULIMATUBEI, ITOATrOTOBKA K YUAaCTHIO B KOH(bCpeHHI/ISIX u ap.

3. IloxroroBka W MpeaCTaBICHHUE TEpe] OJHOKYPCHUKAMU Mpe3eHTAlUil Ha 3aJaHHYIO
TEMY.

4. Cpaunm »HK3aMe€Ha B YCTHOM WIM TNHCbMEHHOW (opme (M0 YCMOTPEHHIO
npernojaBaTes).

BxomHO# KOHTPOIb OCYIIECTBISETCS MPEroiaBaTeieM B BUIE IPOBEPKU U aKTyallu3alluu
3HAaHUH CTYJIEHTOB T10 COOTBETCTBYIOIIECH TEME.

BbIXogHOW KOHTPOJb OCYILECTBISETCS TperojaBareieM TMpPOBEPKO KadecTBa H
IIOJTHOTHI BBITIOJIHCHUA 3aIaHUS.

Ilpouyecc opzanuzayuu camocmoamenvHoil padomsl Cmyoenma eKi04Uaem 6 ceos
ceoyrowue Imansl:

- TIOATOTOBUTENBHBIN: ONpeAeNeHue IeNeil, COCTaBJICHHE MPOrpaMMBbl, TMOJATOTOBKA
METOINYECKOTO 0OCCIICUCHHS;

- OCHOBHOW: peanu3anus TPOrpaMMBbl, HCIOJIH30BAaHUE MPHEMOB TOWCKa WH(OpMAIIUH,
YCBOEHHUA, TNepepaboTKH, NpPUMEHEHUs, IepeAadyu 3HaHuM, QUKCUPOBAHUE PpE3YNIbTATOB,
caMOOpraHu3aIus rnpoiecca padoThl;

- 3aKJIIOYNTEILHBIN: OLICHKA 3HAYUMMOCTH M aHaJIM3a PE3yJIbTaTOB, UX CHUCTEMAaTHU3aluA, OLICHKA
3¢ (HEeKTUBHOCTH TMPOTpaMMbl M TMPHUEMOB pPabOTHI, BBIBOJABI O HAMPABICHUSX ONTHMH3AIUU

Tpyaa.
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Dopmvl KOHMPONA CAMOCHMOAMENbHOU PAdombl — YyCTHBHINA onpoc, pedepart, JoKIaa Ha
NPAaKTUYECKUX 3aHATUAX, TECTUPOBAHUE, BBINOIHEHUE MPAKTUYECKUX 3aJaHUM, MyOIuKaluu B
HAyYHBIX U3JaHUIX.

Jlabopamopuuie 3anamusa — cocTaBHas 4yacTb y4yeOHOro Ipolecca, rpymnmnosas ¢opma
y4eOHBIX 3aHATUH, HaNpaBlIeHHAs HA PA3BUTUE CAMOCTOSTEILHOCTH y4alluXcs U MPUOOpEeTeHHE
YMEHUH U HaBBIKOB, IO3BOJIIOINAS MPUBUTH IMPAKTUYECKHE HABBIKU JII CaMOCTOSATEIBHOM
paboThI C HAYYHOH JUTEPaTypOH, Pa3BUTh MPO(PECCHOHANTBHYIO KOMIIETEHTHOCTb, IIPOBEPHUTH HA
IPAaKTUKE NOJIY4YEHHbIE TEOPETUUECKUE 3HAHMUS.

[TockonbKy aKTUBHOCTH CTYAEHTa Ha JIAOOPAaTOPHBIX 3AHATHUAX SBIACTCS MPEAMETOM
BHYTPUCEMECTPOBOIO KOHTPOJISL €ro NMPOJBM)KEHUS B OCBOCHUHM Kypca, MOJArOTOBKA K TaKUM
3aHSTHUSIM TPEOYET OT CTY/I€HTA OTBETCTBEHHOI'O OTHOILIEHUS.

IIpy HOATrOTOBKE K 3aHATUIO CTYIEHTHl B IEPBYIO OuYepelb JOJDKHBI HCIOJIb30BaTh
MaTepuai JEKUUNA U COOTBETCTBYIOLIUX JIMTEPATYPHBIX HCTOUYHUMKOB. CaMOKOHTpPOJb KauecTBa
HNOJArOTOBKH K Ka)JIOMY 3aHATHUIO CTYAEHTBI OCYILECTBIIAIOT, IPOBEPSS CBOM 3HAHUSA U OTBeyas
Ha BOIIPOCHI JIJIsl CAMOIIPOBEPKHU 110 COOTBETCTBYIOLIEH TEME.

TunoBoii maH 1a00paTOPHBIX 3aHATHIMA:

1. U3noxeHue npernoaBaTeieM TEMbI 3aHATHsI, €ro Lelel 1 3a1ad.

2. Beitaua npenojaBareseM 3aJaHus CTyAeHTaM (BOIPOCOB), HEOOXOAUMbIE MOSCHEHHUS.

3. BrolmonHeHue 3amaHus CTyACHTaMH 1oJx HaOmoneHweM mnpenogasarens. OOcyxaeHue
pe3yibTaroB. Pe3tome npernoaBaTes.

4. OO0iee 1o/iBE/IEHUE UTOIOB 3aHSTHSI IPENOJAaBAaTENIEM U BblJlaya JOMAILIHErO 3aJaHusl.

Konmponvnaa padéoma BbIONHSAETCS KaXIbIM CTYACHTOM Ha OTJIENbHBIX JHUCTKax. He
JIOITYCKAETCSl UCIOJIb30BaHUE JIIOOBIX CpPEACTB KOMMYHUKAUWMU (HOYTOYKH, MOOWIIBHBIC
Tesie()OHBI C BBIXOJIOM B HHTEPHET U IIp.

JlomyckaeTcsl HMCIOJIb30BaHHE pabodnx TeTpazeil, B KOTOPHIX 3aKOHCIIEKTHPOBAHBI
HauOoJjiee BaKHbIE C TOYKM 3PEHUS KaXIOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHbIC MpHU
CaMOCTOSITENIbHOM MPOPadOTKe KaXKI0M U3 TEM.

C 1enbro KOHTPOJISA ¥ MOATOTOBKU CTYACHTOB K U3yYEHHUIO HOBOH TEMBI BHAYAJIE KaX10Tr0
3aHATHSI TIPEToAaBaTeIeM MPOBOAUTCS MHANBUIYaIbHBIM WM (PPOHTAIBHBIN yemHblil onpoc 1o
BBITIOJTHEHHBIM 3aJJaHUSIM NIPEABIAYIIEH TEMBI.

Kpurepun onenkn:

— MPaBWIBHOCTh OTBETAa MO COAEP)KAHUIO 3aJaHus (YYUTHIBAETCS KOJMYECTBO U XapakTep
OIIMOOK MpHU OTBETE);

— IMIOJIHOTA M IIyOMHa OTBeTa (YYUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (DaKTOB, HOHATHH U T.I1.);
— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3J1araéMoro Marepmaa);

— JIOTMKa  W3JI0XKEeHHUs  Marepuana  (y4UTBIBaeTCs  yMEHHE  CTPOMUTh  LIE€JIOCTHBIH,
NocJIe0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCA CHIEUAIBHON TEPMUHOJIOTHEN );

— palMOHAIBLHOCTh MCHOJIb30BAHHBIX MPUEMOB M CHOCOOOB PEIICHUs MOCTABICHHOM ydeOHOMH
3a7a4i  (Y4MTHIBA€TCSl yYMEHHE HCIOJIb30BaTh HamOojee mporpeccuBHble U 3((eKTHUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

— CBOEBPEMEHHOCTh U 3()(PEKTHUBHOCTH HCIIOJIb30BAHUS HAIISJIHBIX MOCOOMH M TEXHUYECKHX
CpeACTB NpHU OTBeTe (YYUTHIBAETCA TPAaMOTHO M C IMOJB30M MPUMEHSATh HArMSAHOCTD U
JIEMOHCTPALIMOHHBIN OMBIT MPU YCTHOM OTBETE);

— HCHOJIBb30BaHUE JIOTIOJIHUTENILHOTO MaTepuaa (00s3aTenbHOe YCIOBHE);

— PpalMOHANBHOCTh MCIOJNb30BaHUSI BPEMEHM, OTBEICHHOIO Ha 3aJaHue (He opo0psercs
3aTSIHYTOCTb BBIIIOJIHEHHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HMHIMBHYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIf OTBET CTyJEHTa AOJDKEH MPEICTaBIsATh COOOH CBsI3aHHOE, JIOTMYECKH
MociieIoBaTeIbHOE COOOIIEHNEe Ha 33JaHHYI0 TeMy, IOKa3blBaTh €ro yYMEHHE MPUMEHSTh
OIpezeNeHus, PaBuja B KOHKPETHBIX CIIydasix.
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Ilpezenmayuu Ha 3a7aHHYI0 TEMYy BBHINONHAIOTCA B mporpamme Power Point. Ona
JIOJDKHA COCTOATh M3 5-8 CaiiloB W COAEp)KaTh OCHOBHBIE OMNpeaAeNieHUs, (PaKkTHUeCKHid
WJUTIOCTPUPOBAHHBINA MaTepHall, BEIBOJABI U CIIMCOK UCIIOIb30BAHHBIX UICTOYHUKOB.

Matepuan mia pedepata HeoOXOIMMO HCKAaTh B KHHMrax, >KypHajaX M WHTEPHET-
HCTOYHHUKAX, OIYOJIMKOBAHHBIX B IMOCIEAHUE 3 TOA.

Joxian, conpoBOXAAIOMINN NPE3EHTALIMH, JOJKEH 3aHUMAaTh 7-10 MUHYT.

N noxnax, W mnpe3eHTAMU NPEeIBapUTENIbHO MPUCHUIAIOTCS MPEnofaBaTeNio o
3JIEKTPOHHOMU MOYTE Ha MPOBEPKY.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJIHUTEIILHOE pa3bsACHEHHE ydeOHOro marepuasia. MHAMBUIyadbHbIE KOHCYJIbTAIMHU 10
MpEeIMETy SBIAIOTCS Ba)KHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM WHIUBUIYyaTH3alUuU OOy4eHUS U
YCTAaHOBJICHHIO BOCIHTATEIIBHOTO KOHTAKTa MEXAYy TperojaaBareieM H  00ydaromuMes
WHBAJIHMIOM HJIU JIULIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU 3/I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMBbIX NPH OCYILIECTBIEHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOLY110)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.
1. Mcnonp30BaHue cllaiii-Npe3eHTalui Ipy IPOBEACHUH JIEKIUOHHBIX 3aHATUH.
2. OpraHu3anusi B3aUMOACUCTBUS C OOYYArOIIMMUCS ITOCPEACTBOM AIIEKTPOHHOW MOYTHI
(mpoBepka TOMaNIHUX 3aJaHUl U KOHCYJIbTHPOBAHUE [TOCPEICTBOM 3JICKTPOHHOM MOYTHI).

8.2 IlepeuyeHb HEOOXOAMMOTO JIUIEH3HOHHOTO MTPOrPAMMHOI0 00ecnedyeHust
Microsoft Word

Microsoft Windows

COMSOL Multiphysics

[TporpammHuoe obecrieueHue Jyisi CIIabOBUISATITNX

el AN .

9. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoauMasi Ui  OCYLIeCTBJICHUS
00pa3oBaTe/ILHOIO NMPoIecca MO TUCHUILINHE

MarepuaibHO-TEXHUYECKOE 00eCIeUeHNE TUCIIUMIUINHEI (MOIYIIS) U
Ne Bun pa6or P et (mony1)

OCHAILICHHOCTH
1. | JlekunoHHsbIe VYueOHast ayauTopusi JUIsi MPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA,
3aHATUSA OCHAIIIEHHAs] KOMIUJIEKTOM y4eOHOW MeOenu, MHTepaKTUBHOM JOCKON

SMART Board, kKopoTKO(OKYCHBIM HHTEPaKTUBHBIM IPOEKTOPOM,
HOYTOYKOM, MEJOBOM JOCKOH M COOTBETCTBYIOIIMM IPOrpPaMMHBIM
o0ecrieyeHreM /Il IEMOHCTPAIMY IPe3eHTalNi.

(aya. 234c, r. KpacHoaap, yn. CraBponoJsibckas, 149)

2. | JlaboparopHbie | YueOHas nabopaTtopus XUMUYECKOMN TEXHOJIOTUU u
3aHATHS MaTepuaIoBeIeHUs, YKOMITJIEKTOBaHHAs CTeIMaTU3UPOBAHHOM
MeOEIbI0, BEITSDKHOM CHCTEMOM BEHTWISIIMM, MEJOBOH JOCKOMH,
CPEICTBAMHU  MOXAapHOW  OE30MaCHOCTM W  OKa3aHUs  IepBOM
MEUIUHCKON MOMOIIIH, NEPEHOCHBIM MYJIbTUMEIUHHBIM
00opyoBaHUEM M HEOOXOIUMBIM J1AO0OPATOPHBIM 000PYOBAHUEM:
pH-metpsr  "Oxcnepr-001", marnutHas wMemanka Leki, unonomep
«Oxkenept-001», porokonopumerpsl KOK, Leki, Beckl aHanmuTu4decKue,
BEChl TEXHUYECKHE, IJIMTKU JIJIEKTPUUECKHE, HAOOphl XUMHUYECKOM
MOCY/bI U PEAKTHUBOB.

(ayn. 334c, r. Kpacnomap, yi. CraBponosibekasi, 149).

3. | I'pynmnoBsie YyeOHble ayAUTOPUH JUISL TPOBEACHNUS TPYNIIOBBIX U MHIMBHUYaJIbHBIX
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(MHIUBUOYalNbH | KOHCYJIbTALUMH, OCHAIIEHHbIE KOMIIJIEKTOM y4eOHON MeOenu, T0CKOM-
bIE) HKPaHOM YHUBEPCAJIIbHOM, IEPEHOCHBIM POEKTOPOM, HOYTOYKOM U
KOHCYJbTallUM | COOTBETCTBYIOLIUM IPOTrPAMMHBIM O00€CIIeUeHUEM JUIs IEMOHCTPALH
IIpe3CHTaLUM.
(ayn. 334c, 435c r. Kpacnogap, yn. CraBpomnosbckas, 149)
Texymuii Y4eOHble ayAUTOPUH IS TPOBEACHUS TEKYIIETO KOHTPOJIS U
KOHTpOJIb, IPOMEKYTOUHON aTTeCTallui, OCHALICHHbIE KOMIUIEKTOM Y4eOHO
IpPOMEXYTOYHA | MeOesH, TOCKOW-9KpaHOM YHHUBEPCAIbHOH, IIEPEHOCHBIM IIPOEKTOPOM,

s arrecranus

HOYTOYKOM M COOTBETCTBYIOLIUM MPOTPaMMHBIM 00ECIICUCHUEM ISt
JIEMOHCTPALIMU MTPE3CHTALHM.
(ayn. 334c, 435c r. Kpacunogap, yn. CrtaBpornoabsckas, 149)

CamocTosiTenbH
as paboTta

[ToMerienust Isi CaMOCTOSATENBHOM PaOOTHI CTYAEHTOB, OCHAILICHHBIE
yueOHOM MeOenbl0 M KOMIIBIOTEPHOW TEXHHKOM C BO3MOYKHOCTBIO
nogkiaroueHuss kK cetd "HMuTtepHer" u oOecmedeHueM JI0CTyna B
AIIEKTPOHHYIO nH(}OPMaLIOHHO-00pa30BaTEbHYIO cpeny
YHHUBEPCHUTETA.

(aym. 140, 400c, 431c r. Kpacnonap yi1. CtaBpormosbckas, 149)
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[Tpunoxenue 1.
IIpumep ogopMiIeHHA THTYJIBHOIO JUCTA pedepara

®denepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa3oBaTeIbHOE
YUPEKIECHUE BBICIIETO 00Opa30BaHUS
«KybaHCkuii rocy1apCTBEHHBIN YHUBEPCUTET)

Pedepar
IO AUCHUIIIIMHE
XuMH4YecKre HAHOPEAKTOPbI

(Tema pedepara)
BoinoJsan:

(®amunus 1.0.)
CTYACHT Kypca, CIIel.

rpyImmna
IHonnuce:

IIpenogaBareiib:
(®amunus 1.0.)

Ornenka: Jara
IToamnuce:

Kpacnonap 201 _
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