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1. Mecto nucuuminnbl B crpykrype OITIOII

Huctumnuaa b1.B.03./1B.01.02 Beenenue B XUMHUIO HAHOMATEPUAIOB OTHOCHUTCSI K 4acTH, (popMupyemMont
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHHUI 00pa30BaTEeIbHOMN MPOTPaMMBbI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOeHHMsI 00pa30BaTeJIbHOW MNporpaMMbl (KOMIETEHHUSIMM W HHAMKATOPaAMM
JIOCTHKEHUS KOMITEeTEHIHA)

dopmupyeMble
KOMIIETeHIUH

IInanupyemsle pe3yJIbTaThl 00y4eHHS 110 JUCHUTNIIMHE
(MoyJIl0), B  COOTBETCTBHM ¢  HHANKATOPOM
AOCTHKEeHHs] KOMIIeTEeHIHH

HaumeHoBaHHe OLIEHOYHOT'O cpeacrea

(xom, comeprkaHue

KOMIIETEHIIHY) HNupukarop pocruskenusi | PesyabraTsl 00ydeHus Hdas Texkywero | Jdas
KOMIIETCHUM U 10 JUCHUIIMHE KOHTPOJISA MPOMeKYTOYHOM
(xon, COJIEpKaHNE ycneBaeMocTH arrecranuu
HMHJMKATOPA)
IIK-1-n: Cnocoben IIK-1-n.1: Cocmasnsem IK-1-n.1: Cobecedosanue
nipanuposame 06wl nian Braoemv memooamu pewenus 9 .
5 6 K3AMEH.
paovomy u 6bI0UPAMb |y ccnedoeanus u demanvhvle | IKCHEPUMEHMANLHBIX 340aY
Koumponvhole
adexeammoie
HAAHbL XUMUU HAHOMAMEPUATLO8
Memoobl peueHus. . 60NnpoCcyl
omoenvHbIX cmaoull
Hay4Ho- Lo p
uccredosamenvcrux | [IK-1-#.2: Betbupaem IIK-1-1.2:
saday 6 ewibpannoli | PKCNEPUMEHMATbHbIE U Ve npusiensm
obaacmu xumuu, pacdemnomeopemuieckue MamemamuuecKue Mooenu 0s
Xumuueckoul Memoovl peuleHus
obpabomku pe3yrbmamos
MeXHON02UY U/UNl NnOCMasieHHoU 3a0a4u Ucxoos .
. U3YYeHUs CBOUICME NPOYECCO8
cmediciblx ¢ xumuett |,
Hayrax 3namu pacuemno-
UMEIOWUXCSL MAMEPUATLHBIX U
meopemuyeckue cnocoobl
6PpEMEHHBLY pecypcos pewienus 3a0ay 6 ooracmu
XUMUU HAHOMAMEPUATLO8
TIK-2-u: Cnocoben TIK-2-n.1: [Iposooum nouck TIK-2-n.1: Cobecedosanue
nposoouny Ccneyuanu3upo8aHHou Braoemw nagvixamu noucka Drsamer:
ungopmayuonie ungopmayuu 6 ungpopmayuu no 3adannvim
Koumponvnuie
uccnedosanus 6 .
y uHGOpMayuoHHbIX Hazax KpUumepusm cocmaga u céoicme
eblOpanHoll obnacmu 60NpOCHL

XUMUU, XUMUYECKOTL
mexHono2uu u/unu
CMEICHBIX C Xumuetl
HayKax

OaHHbIX

[IK-2-n.2: Ananusupyem u
0606waem

pe3ynomanol
UHpOpMAYUOHHO20 NOUCKA NO
memamuke npoexma 6
8blOpanHol obacmu

XUMUU U/UTU CMEICHBIX C

Xumuel HayKax

ucc,vedyeMblx mamepuanoe

TIK-2-n.2:

Ymems omceusamo yennyro
unpopmayuro uz odbue2o
nomoka

3namo 0 enasuwix 3a0auax u
006veKmax uccie0o8aHusl
HAHOXUMUU KAK HAYKU, ee
MENCOUCYUNTUHAPHBIX CEAZAX; O
cocmase, cmpoeruu u
CBOUCMBAX HAHOMAMEPUATO8; O
NPUHYUNAX U NPUEeMax cunmesd
HAHOMAMEPUAaNo8; 0 Memooax

uccneoo8anus Harnomamepuanoe




TIK-3-n: Cnocoben TIK-3-n.1: Cucmemamusupyem |IIK-3-n.1: Cobecedosanue
Ha ocHose
ungopmayuio, nonyuennyio 6 |Bradems nagvixamu Iesanen:
KpUmu1eckozo xo0e HUP, NPOCHO3UPOBAHUS PUIUHECKUX U
Koumponvuvie
anausza .
ananusupyem ee u XUMUYECKUX CE0UCME
pezynomamos HUP 680NpOCHI
conocmasensem c HAHOMAMePUanos, onpeoeneHus
oyenusamo
nepenexmugti ux JUMEPAMYPHLIMU OAHHBIMU usuko-xumuueckux
npakmueckozo IIK-3-n.2: Onpeodensem Xapaxmepucmux
npumeHenus u B03MOJHCHblE HaHomamepuanoe
npooondicenus pabom | nanpasienus pazgumus pabom
8 8bLIOPAHHOU
o u TIK-3-1.2:
00aGCRY XUMUY, NEPCNEKMUBDL NPAKIMUMECKOZO | yr1 o iSOG
XuMuyeckotl P
npUMeHeHUs: NOYYEeHHbIX
MEeXHOLO2UU U/UNU uHpOpMayuro, NOIYUEHHYIO 6
. |pesynomamos
CMEJCHBIX € XuMUetl X00e Uccie0o8aHus
HayKax HAHOMAMeEPUanos,
aHaIU3UPOSaAMs ee u
conocmasnsem ¢
JUMEPAMYPHLIMU OAHHBIMU
3namv memoouxu
MOOENUPOBAHUSL 8 COBDEMEHHBIX
CUHME3AX € UCNONbI0GAHUEM
KOHYenyuu « Cmpykmypa-
ceoticmeay.
3. CTpyKTypa U coepkaHue IUCUUILTUHBI
3.1 TpynoeMKOCTb JUCHUIIMHBI
o4yHas 0YHO-3204HasA
OO0 ast TPYI0€MKOCTb, 3.€. 4 4
Yacos no yueOHOMY IJIaHY 144 144
B TOM YHCJIE
ayJUTOpPHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHUS JIEKIHOHHOT'0 THIIA 36 18
- 3aHATHS CEMHMHAPCKOr0 THNA (MPaKTHYeCKHe 3aHATHA / 1adopaTopHbl{ 36 18
padoThI)
- KCP 2 2
caMocTofiTe1bHasi padora 34 70
IIpome:xyTounas aTTecTanus 36 36
JK3aMeH IK3aMeH

3.2. Conepxanue TUCIUAILINHBI

(cmpykmypupogannoe no memam (paszoenam) ¢ yKkazanuem omeeoeHH020 Ha HUX KOIU4ecmed

AKA0eMUYEeCKUX YACO8 U UObl YHEOHbIX 3AHAMULL)

HanMeHOBaHHE U KpaTKOE COACPIKAHIE PA3E/IOB U TEM

JIUCLMIUTAHBI

|
Bcero (uachr)

B TOM YHCJIC

KonTakTHas paboTa (paboTa Bo B3aMMOICHCTBIY | CapocToSTENbHAS

C TIpernojaBaTeieM), 4achl U3 HUX pabora
T
3aHaTus 3aHATUsA 0byuatowerocs,
Bcero Yachl
JIEKITUOHHOTO | CEMHHAPCKOTO




THIA THIA
(npakTu4eckue
3aHsATHs/Tabopar
OpHbIE PabOTHI),
9achl
0 ° o ° o ° 0 ° 0 °
S S S S S S A T
o 0 0 0 0 0 o 0 o 0
OOBEKTHI NCCIIEIOBAHMS 1 METO/bl CHHTE32 HAHOMATEPHAJIOB 53 53 18 9 18 9 36 18 17 35
CBOICTBa M METO/IbI HCCIIEOBAHUS HAHOMATEPHUAIOB 53 53 18 9 18 9 36 18 17 35
ATtrecTanus 36 36
KCP 2 2 2 2
Wroro 144 144 36 | 18 | 36 | 18 74 | 38 34 70

4. YueOHO-MeTOANYECKOE 00eclieYeHHe CAMOCTOSITeIbHOI padoThl 00y4aroIuxcs

Kus3es A.B., Ky3nenosa H.}O. Hanoxumus. DnekrponHoe yueOHoe nocoOue. — HukHuiA
Hogsropoa: Huxeropoackuii rocynusepcurer, 2010. — 102 c.
http://www.unn.ru/pages/e-library/methodmaterial/2010/Knyazev_Kuznetsova.pdf

5. ®oHa OULEHOYHBIX CPEACTB Ui TEKYLIero KOHTPOJIS YCHEeBAeMOCTH M MPOMEKYTOUYHOM
aTTeCTAUHU MO AUCHHUILIHHE (MOTYJIIO)

5.1 TunosBbie 3aJlaHusA, H006XOI[I/IMI)Ie AJIA OHCHKHU pe3yabTaToOB oﬁyqemm IPpH MPOBECACHUH
TEKYIIEro KOHTPOJIA YCIIEBACMOCTH € YKA3aHUEM KPUTCPUEB UX OCHUBAHUSA:

5.1.1 Tunossblie 3aganus (oneHoOYHOE cpeacTBO - CodecenoBanme) Al OLEHKH
copmupoBannoctu komnerenunu [NK-1-u

[lonsaTne HanotexHonoruu. [lpumeHeHne HAHOTEXHOIOTUH B cepax YeTOBEUECKOH ACATEIbHOCTH U
NPOMBIIIIIEHHOTO TPon3BoIcTBa. Kitaccudukanus 00beKTOB HAHOXUMHUH.

dyiepeHbl. DHI03IpATbHBIC COSAMHEHUS. Y IIIepoIHbIe HAHOTPYOKH. HaeKCh XupaibHOCTH. OOBEKThI
CYNPaMOJICKYJIIPHON XUMUM (CYIIEPMOJICKYJIbI, CYIIPAMOJICKYJISIPHBIC aHCaMOJIH).

Heoprannueckue HaHoMaTepuaiibl (BUCKEPBl, MAHTAHUTHI 1151 CIUHTPOHUKH, BEICOKOTEMIIEPATypHBIE
CBEPXIPOBOIHHUKH).

Heoprannueckue HanHomarepuaisl (OTOHHBIE KPUCTAIIIBI, OMOKEPAMUKA, aJIMa30HIbl, IEHAPHUMEDBI).
I"azoBble TuapaTh! (knatpartsl). Kiacteps! B razax.

MCTO}_IBI HUCCIICIOBAaHUA HAHOOOBEKTOB. MCTO,Z[I:I CKaHI/IPYIOH_Ieﬁ 3OH,Z[OBOI>'I MHKPOCKOIINH. CKaHI/Ip}IIOH_IaSI
TYHHCJIbHAasA MUKPOCKOIIU.

MeTOZH)I HUCCIICJOBaHUA HaHOOOBEKTOB. ATOMHO-CHIIOBAsI MHKPOCKOIIUA. QHCKTPOCI/IHOBaS{ MHKPOCKOIIHA.
MarauTHO-CHIIOBast MUHKPOCKOIIHA.

MeTOZH)I HUCCIICJOBaHUA HaHOOOBEKTOB. bimmkHenonsHas onTnyeckas MUKPOCKOITHA. 3H6KTpOHHa$I
MUKPOCKOIHA. HpOCBe‘lI/IBaIOH.[aH QJICKTPOHHAA MHUKPOCKOIIHL. PaCTpOBaS[ QJICKTPOHHAsI MUKPOCKOIIHAL.

5.1.2 TunoBblie 3a1anus (oueHOYHOE cpeaAcTBO - CodeceqoBaHue) A5l OLEHKH
chopmupoBanHoctu komnereHunu [NK-2-u



MCTO}_IBI CHUHTC3a HAHOKPUCTAJINIMYCCKUX TMOPOIIKOB. FaBO(l)a3HBII>'I CHHTEC3 (KOHI[CHC&I_[I/IH HapOB).
IIna3smoxuMudecKuii CUHTE3 (na3epHa;1 a6n;1u1/151). OC&)K,Z[CHI/IC 13 KOJJIOUAHBIX paCTBOPOB (peaKI_II/II/I B
Mulneiiax, SMyJbCUAX U ACHAPUMEPAX, HAHOPCAKTOPHLI, KpI/IOXI/IMI/I'-ICCKI/Iﬁ CHHTC3, 30J1b-T'CJIb — TeXHOJ’IOFI/IH).

Metoapl CHHTE3a HAHOKPUCTAITMYECKUX MOPOIIKOB. TepMUueckoe pa3noxKeHUE U BOCCTAHOBICHHUE (TUPOIIU3).
MexanocunTe3. CaMOpactpOCTPaHSIONINICS BEICOKOTEMITEPATYPHBIN CHHTES.

I[CTOHaHI/IOHHHﬁ CHUHTE3 U 3JICKTPOB3PELIB. Ynopﬂ,uoqe}me HECTCXNOMCTPHUUICCKUX COCHHHCHHﬁ.

[Mony4yeHne KOMIAKTHBIX HAHOKPUCTAIITHYECKUX MaTepranoB. KoMmmnaktupoBanue moponikoB. OcaxeHue Ha
noIoxkKy (ammrakcus, CVD u PVD).

HonyquI/Ie KOMITAKTHBIX HAHOKPUCTAJUIMYCCKHUX MATCPUATIOB. KpI/ICTaJ'IJ'H/BaIII/IH aMOp(l)HI)IX CIIJIaBOB.
HMHTeHcuBHAS IIacTUYECKas I[e(l)OpMaLII/IH. .HI/ITOI‘pa(bI/Iﬂ.

5.1.3 TunoBble 3a1aHus (oueHOYHOE cpeaAcTBO - CodeceoBaHue) A5l OLEHKH
copmupoBannocTu komnerenunu IK-3-n

Bnusiaue pazmepHbIx 3¢ (GEeKTOB Ha CTPYKTYpHBIE U (U3UKO-XHMHUUECKUE CBOMCTBA MaTepuanoB. CTpyKTypHBIE
u ¢a3oBbIe IpeBpalneHus. MI3MeHeHne mapaMeTpoB pemeTkd. TepMoauHaMIdecKiue CBONCTRA.

Brnusiaue pazmepHbIX 3¢ (GEKTOB Ha CTPYKTYpHBIE H (GU3UKO-XUMHUECKUE CBOMCTBA MaTepuaioB. OnTudeckue
cBoiictBa. Teopust Mu. Diekrpodusrueckue CBONCTRA.

Brusiaue pazMepHbix 3¢ (heKToB Ha CTPYKTYpHBIC U (PH3UKO-XUMHYECKHE CBOWCTBA MaTepraioB. Kimaccel
HaHOCTPYKTYPUPOBAHHBIX MaTepHaioB. Mexanuueckue cBoiicTBa. 3akoH Xosuia-Ilerya. MeToapl u3y4eHust
TBepJoCcTH. MarHuTHbBIE CBOMcTBA. KoapiuTuBHas cuia.

JlocTrkeHus HAHOTEXHOJIOT U,

Kpurepun onenuBanus (oneHo4Hoe cpeacrso - CodecenoBanue)

Ounenka Kpurepun onenuBanus

JlonycTrMBIN ypOBEHb 3HAHUU BBIIIE MUHUMAIBHOTO. [I[poaeMOHCTpUPOBaHBI OCHOBHBIE
ymenust. [Ipu perienny THNOBBIX 33JaHUN MOTYT OBITh HerpyOblie omuOku. Mmeercs
HaOOp HABBIKOB BbIIlIE€ MUHUMAJIBHOT'O JJIsl PELLIEHUS] CTAHJAPTHBIX 33]a4 ¢ HEKOTOPBIMU
HEJI0YETaMH

3a4TCHO

YpoBeHb 3HaHUI HUXKE MUHUMaJIbHBIX TpeOoBaHui. Mimenu mecto rpyObie ommOku. [1pu
HE pELIeHNH CTaHAAPTHBIX 33/1a4 HE MPOJIEMOHCTPUPOBAHBI OCHOBHbIE YMEHUS U 0a30BbIE
3a4TE€HO HaBbIKU. MM HEBO3MOXKHOCTH OLIEHUTh HAJTMYKME 3HAHUN, YMEHUN U HaBBIKOB BCJIE/ICTBUE
OTKa3a 00y4aroIerocsi OT OTBETA.

5.2. Onucanue MWIKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHs N0 JMCUHUIIJIMHE NIPH NPOMEKYTOYHOI
arrecTaluu

IIxana ouenuBaHus CGOPMUPOBAHHOCTH KOMIIETEHIUI

Yposen
b

chopmu HEyJIOBJIETBOP | YAOBJETBO O4YeHb
1J10X0 Xopo1uo OTJIMYHO NPeBOCXOTHO
POBaHH UTEJbHO pUTeJbLHO XO0po1o

ocTH
KOMIIET
eHI Uil
(MHIUK

aropa He 32a4TEHO0 3aYTEHO
JOCTHIK

CHHUSA




KOMIIET
eHIuii)
VYposenb
OtcytcTBHE VYposenb POBet
. . 3HAHHUI B
3HAHUI MuHNManbH | 3HaHUI B oOBeMe YposeHb
TEOPETHIECKOTO o o0beMme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHania. . JOIYCTHMBI | COOTBETCTBY obbeme, .
3HaHUI HIXKE . IOIEM 3HaHUi B
HeBo3mosxHOCTB 1 ypOBEeHB 0IIeM COOTBETCTB
MHHUMAJbHBIX . porpaMme o0beMme,
3HaHUS | OIEHHUTH MOJHOTY N 3HaHUIL. mporpaMme yIomemM
. TpeOOoBaHMH. MOATOTOBKH IIPEeBHIIAIONIEe
3HaHUI HomymieHo MOATOTOBKH nporpamMme
Hmemn mMecto . Homymmeno M IIpOrpamMMy
BCJIEJICTBHE MHOTO . HomymmeHo MOATOTOBK
rpyObIe OInOKN HECKOJIBKO MOATOTOBKH.
OTKa3a HerpyOBIxX HECKOJIBKO u. Ommbok
HECYIecTBe
o0ydaromerocst ot OIHIO0K HErpyObIX HHEIX HeT.
OTBETa onrnboK
OLTHO0K
IIponemonc
TPUPOBAHEI
[Iponemonc PHp
IIponemoHC | Bce
IIponemoHc | TpupoBaHbI
TPUPOBaHbI | OCHOBHEIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IMponemoHcTp
OCHOBHBIC OCHOBHBIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemennn YMEHHSI. YMEHHSI.
MHHUMAJIbHBIX YMEHHSI. BCE OCHOBHBIE
N CTaHJAPTHBIX Pewenst Pemiens! Bce
YMEHHH. Pemmensr Bce | ocHOBHBIE YMEHHSI.
3amaq He THUIIOBEIC OCHOBHEIE
HeBo3MoskHOCTB OCHOBHBIE 3aJa4y ¢ Pemenst Bce
MIPOJIEMOHCTPHD | 3a1adu ¢ 3a7a4H C
OLICHUTH HAINYHE 3a1a4n. OTZHENBHBIM | OCHOBHBIE
Ymenus o OBAaHBI HerpyObIMH | HErpyOBIMH
yMeHHH BemonHens! | u 3a1aun.
OCHOBHBIE OIMMOKAMH. | OLIMOKAMH.
BCJICJICTBUE BCE 33/IaHUSI | HECyIluecTB | BrimoiHeHE!
ymenus. Umenu | Beimonnensl | BoimonaHeHst
oTKaza B TTOJTHOM CHHBIMH BCE 33/IaHU, B
MecCTO IpyObIe BCE BCE 3aJaHUs
o0y4aromerocst ot o0bemMe, HO | HeJoYeTaM | IMOJHOM
OIINOKH 3a7aHus, HO | B IIOJIHOM
OTBETa HEKOTOPBIE U, obbeme 6e3
HE B o0beme, HO
c BBIMIOJTHEH HEJ04eTOB
TIOJTHOM HEKOTOpBIe
HEJ0YeTaMH | bI BCE
o0Obeme c
3amaHus B
HEJ04YeTaMH
TIOJTHOM
o0beme
Nmeercs
OtcytcTBHE [Iponemonc IIponemonc
MUHUMAaJIbH [Iponemonc
06a30BBIX Ipu perennn o TPUPOBaHbI TPUPOBAHEI
bl HabOp TPHUPOBAHBI IMponemoncTp
HaBBIKOB. CTaH/IapTHBIX 6a3oBble HaBBIKN
HaBBIKOB 0a30BBIC HpOBaH
HeBo3moxHOCTB 3a1aq He HaBBIKH TIPH npu N
TSt HaBBIKH TIPH TBOPUYECKUH
OLICHUTH HAINYUE | MPOJAEMOHCTPHUP pelieHnn pelieHnn
Hagbiku peureHus peuieHun MOAXOM K
HaBBIKOB OBaHBI 0a30BbHIE CTaH/IapTHBI HEeCTaHAApT
CTaH/IapTHBI CTaH/IapTHBI peLIeHuo
BCJICJICTBHE HaBbeIKH. ViMemn X 337134 C HBIX 3334
X 3324 C X 3a/1a4 Oe3 HECTaH/IapTHEI
OTKa3a MeCTO IpyObIe HEKOTOPBIM 0e3
HEKOTOPBIM ouInOoK 1 X 3a/1a4
oOyyaromerocsi OT | OMHUOKH u omuooK U
u HEJJ0UeTOB
oTBeTa HEJJ0UYeTaMH HEJI04ETOB
He[0YeTaMI
Ixana oueHUBAHUA IIPH MPOMEKYTOYHON aTTECTALNH
Onenka YpoBeHb MOATOTOBKH
MPEeBOCXOTHO Bce xommeTeHINN (YacTH KOMITETEHINH), Ha (HOPMUPOBAaHHE KOTOPHIX HAaNpaBlIeHa AUCIUIIINHA,
copMHPOBaHBI HA YPOBHE HE HIKE «IIPEBOCXOIHO», MPOJIEMOHCTPUPOBAHbI 3HAHUS, YMEHHUS,
BJIQZICHUSA TII0 COOTBETCTBYIOLIMM KOMIIETCHIUAM Ha YPOBHE BBIINIE IPEAYCMOTPEHHOT'O
pOrpaMMoi
OTJIMYHO Bce komrieTeHIuK (4acTH KOMIETEHIMH ), Ha ()OPMHPOBaHUE KOTOPBIX HAIpaBjieHa AUCIHILINHA,
c(OpMHPOBaHKI HA YPOBHE HE HUKE OTIHIHON.
3a4TeHO

04YeHb X0POILO

Bce xommeTeHInM (YacTH KOMITETEHINH), Ha (HOPMUPOBaHHE KOTOPHIX HAaNpaBeHa AUCIUIIINHA,
copMHpOBaHBI Ha YPOBHE HE HU)KE «OUCHBb XOPOIIIO)

Xopo1uo

Bce koMrneTeHIMH (YaCTH KOMIIETeHIINIT), Ha ()OPMUPOBAHHE KOTOPBIX HANPABIICHA AUCLMILIMHA,
copMHPOBaHBI HA YPOBHE HE HUXKE «XOPOILIOY.




HO

yaoBjieTBopuTeab | Bce kommeTeHnny (YacTH KOMITETEHINH), Ha (JOPMUpPOBaHKE KOTOPHIX HAaNpaBleHa AUCIUIIINHA,

chopMHpOBaHEl Ha YPOBHE HE HIXKE «YyAOBIETBOPUTEIBHO», IPHU 3TOM XOTs OBl OAHA
KOMIIETeHIHS C(hOPMUPOBAHA HA YPOBHE «yJJOBJICTBOPHTEIIHHOY»

JIbHO

HE 3a4YTCHO

HeyaoBJeTBOpuTe | XOTS ObI OZIHA KOMIETCHIHU CHOPMHUPOBAHA HA YPOBHE «HEYIOBJICTBOPUTEIBHOY.

IJI0XO0

Xorts OB 0/THa KOMITETeHINs c(hOPMHPOBaHA HA YPOBHE IIJIOXO»

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MAaTEePUAJIbI, HeOOXOAUMBbIE ISl OLEHKHU
pe3yJbTATOB 00yUEeHHS HA IPOMEKYTOYHOM aTTeCTAlMHU

5.3.1 TunoBble 3a/IaHUH, BLIHOCUMbIC HA IPOMEKYTOYHYIO aTTECTALIUIO:

Ounenounoe cpeacrso - KoHTpo/ibHbIE BONPOCHI

Ik3amen

Kpurtepun ouennBanus (KoHTpobHBIE BONIPOCHI - IK3aMeH)

Onenka

IIPEBOCXOJIHO

OTIINYHO

OYeHb XOPOLIO

XOPOILIO

YAOBJICTBOPHUTECILHO

Kpurepun oueHuBanus

YpoBeHb 3HaHUHN B 00BEME, IPEBBIIIAIOINIEM ITPOTPAMMY MOJITOTOBKH.
[IponeMoHCTpUpPOBaHBI BCE OCHOBHBIE YMEHHUS. PelieHbl Bce OCHOBHBIE
3aaud. BrInoHEeHbI Bce 3ajaHns, B TIOJTHOM 00beMe 0e3 HeJJOUEeTOB.
ITIpogeMoHCTpUpPOBAaH TBOPUECKUI MOJIXO/ K PENIEHUIO HECTaHIAPTHBIX
3a/1a4.

YpoBeHb 3HaHUN B 00bE€ME, COOTBETCTBYIOLIEM NPOTrpaMMe MOATOTOBKH, 0€3
omn6ok. [IpoieMoHCTpHpPOBaHbI BCE OCHOBHBIE YMEHUS, PEIICHbI BCE
OCHOBHBIE 33/1a41 C OT/ICJIbHBIMU HECYIIECTBEHHBIM HEI0YETAMM,
BBITNIOJHEHBI BCE 33JaHUsI B TOJIHOM o0beMe. [IpoieMoHCTprpoBaHbl HaBBIKU
IIPU pEIIeHNN HECTAHIaPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUN B 00b€ME, COOTBETCTBYIOLIEM NTPOrpaMMe MOATOTOBKH.
Jlomny1ieHo HECKOJIbKO HECYIIECTBEHHBIX OMNO0K. [IpoieMoHCcTprpoBaHbI
BCE OCHOBHBIE yMeHUsI. PellieHsl Bce OCHOBHBIE 3a/1a4il. BoinoyiHEHbI Bece
3a/laHus, B IOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUeTaMH.
[TponemoHcTprpoBaHbl 6a30BbIE HABBIKH MPU PELICHUH CTaHIAPTHBIX 3a7a4
0e3 OIIMOOK U HEIOUETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM NPOTrpaMMe MOATOTOBKH.
JlonyiieHo HecKoIbKO HErpyObIx omnbOok. IIpogemMoHcTprupoBaHbl Bce
OCHOBHbIE yMeHUs. PelieHbl Bce OCHOBHBIE 3a/1a4H C HETPyObIMU
omnOKaMu. BeInoiHeHb! Bce 3a/1aHus, B IOJTHOM 00beMe, HO HEKOTOphIE C
Hepoveramu. [IpogemMoHcTprpoBaHbl 6a30BbIe HABBIKH MPU PELICHUH
CTaHJapPTHBIX 33/1a4 C HEKOTOPHIMH HEJJOUETaAMH.

MuHNMaNbHO TONYCTUMBIN YpOBEHb 3HaHUH. J[omyIieHo MHOTO HerpyObIX
omn6ok. [IpoieMOHCTpUPOBaHBl OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE
3aJa4u ¢ HerpyOpIMH omMOKkaMu. BeIoHEHB! Bee 3a7jaHusl, HO HE B ITOJIHOM
o0wveme. MMeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB VISl pEIICHUS
CTaHJApTHBIX 33]]a4 C HEKOTOPBIMH HEJI0YETAMHU

HEYJIOBJIETBOPUTEIIHH
0

YpoBeHb 3HAHUN HUYKE MUHUMAIIBHBIX TpeOoBaHuil. iMenu mecto rpyObie
omnOku. [1pu perennu craHAapTHHIX 33124 HE TMPOJIEMOHCTPUPOBAHBI




Ouenka Kpurepun oueHuBanus
OCHOBHBIC YMCHHA U 6a3OBbIe HAaBBbIKH.

OTcyTCTBUE 3HAHUM TEOPETUUYECKOTo MaTepuaiia. OTCyTCTBUE
MUHHUMAJIbHBIX YMEHUU. OTCYTCTBUE BIAJACHUS MaTEPUATIOM.
HeB03MOXKHOCTB OLIEHUTh HAIMYKME 3HAHUM, YMEHUW U HABBIKOB BCJIEACTBUE
OTKa3a 00y4arolerocsi OT OTBETA.

I1JIOXO

Tunosbie 3aganus (KoHTpoJIbHBbIE BONPOCHI - JK3aMeH) VISl OLeHKH C(POPMUPOBAHHOCTH
komnerenuuu [1K-1-u1 (CriocoOeH muaHupoBath paboTy U BEIOMPATh aJIeKBaTHBIC METOIbI PEIICHUS
HAyYHO-UCCIICIOBATEIILCKIX 33]]a4 B BEIOPAHHOM 00J1aCTH XUMUH, XUMHUYECKON TEXHOJIOTUU W/UITH
CMEKHBIX C XMMHUEH HayKax)

Oranbl pa3BUTHS HAHOTEXHOJOTHH. IIpuMeHeHne HAaHOTEXHOJIOTMH B cdepax uenoBede-CKOi
JEATEIIBHOCTH U IPOMBIIUIEHHOTO IIpou3BoACTBa. [IponsBoacTso mMarepuanos. HaHoanek-TpoHuka u
BBIUMCJIMTENbHAA TEXHMKA. MeaunuHa M 3ApaBOOXpaHEHHE. ADPDOHAaBTUKA M KOCMH-YECKHE
uccnenoBanus. Okpysxarolas cpefa u sHepretuka. [IpoGneMsl HanMoHanpHOU Oe3-onactHocTH. Hayka
u ooOpasoBanue. Kiacreppl. OObenuHeHHas Ki1accuPUKanus OOBEKTOB HaHOXMMHMU. KBaHTOBBIE
TOYKH, KBAHTOBBIE HUTH (TIPOBOJOKM), KBAHTOBBIE sIMBL. OCHOBHBIE THIIBI HAHOOOBEKTOB U
HAaHOCHCTEMBI Ha uX ocHoBe. Dymiepensl. CTpyKTypHBIE CBOMCTBa (Qyn-nepeHoB. DyuiepuTh.
OHposapaneHbie coenuHenns. «Hekmaccmueckuey SHAOQYUIEPEHBI. YT-JIEpPOAHbIE HAHOTPYOKH.
Crpykrypa HaHOTPYOOK. XwupanbHOCTh. MHIEKchl xupaimbHOCTH. Kiac-cubukamuss HaHOTPYOOK.
MmHorocnoitasle  HaHOTpYOkH.  OOBEKTBl  cympaMmoyieKyJsipHol — xumuu.  KykypOutypui.
Heoprannueckue HaHoMaTepuanbl. Buckepbl u ux cBoiicTBa. MaHraHUTHI — coelMHEHUS € 3 (heKToM
TMFAHTCKOTO ~ MarHeTOCONPOTHUBIEHHs.  BpicokoTeMmepaTypHble  CBEPXIPOBOJHMKH. ekt
Meiicuepa. @oroHHblii kpuctami. Kimaccuduxanus ¢GOTOHHBIX KpHCTaioB. «CymnepinuH3b».
buokepamuka. Anmazouasl. Agamantan (C10H16), nuamantan (C14H20) u tpuamantan (C18H24).
HanopoGoT, BbIMOSHEHHBIH W3 anMazouaa. [a3oBele ruaparbl (kimatparsl). Kpucrammmdeckue
Moupukanuu razoruaparon. Kiacreps! B razax.

MeTo/p1 CHHTE3a HAHOKPUCTAITUYECKUX MOPOIIKOB. ['a3oda3Hblii CHHTE3 (KOHIEHCAIIHsI TApOB).
OCHOBHBIMHU 3aKOHOMEPHOCTSIMU 00pa30BaHUS HAHOKPUCTAITUYECKUX YACTHUI[ METOJOM HCIapeHUs U
koHAeHcanuu. [InazmMoxumuueckuit cuaTe3. OCHOBHBIMU YCIOBUSMU MOJTYYCHHS BHICOKOIUCTIEPCHBIX
MOPOIIKOB  IMJIa3MOXUMUYECKUM MeTofoM. I[lmasmorpon. Jlazepnas abmsaums. OcaxaeHue U3
KOJUIOUIHBIX pacTBOpPOB. CxemMa KpUOXUMHUYECKON TEXHOJIOTHH. TeMIUIaTHBII CUHTE3 ME30IOPUCTOrO
Si02. Cxema cuHTE3a ME30MOPUCTOTO OKCHJIa KpeMHUs. TepMuuecKoe pa3aoKeHHe U BOCCTAHOBJICHHUE.
Cxema yCTaHOBKHM KaTaJIMTUUYECKOTO MHUPOJIHM3a YIIEBOAOPOAOB. MexaHocuHTe3. MexaHOCHHTE3 C
nomoibio ACM. /leToHallMOHHBIA CUHTE3 U AJIEKTPOB3phIB. CXeMa CUHTE3a HAHOYACTHUIL C TOMOILbIO
AMEeKTpoB3phiBa. [lonydeHre HAHOKPHUCTANIMYECKHMX MaTepuanoB. KoMIakTHUpOBaHHE MOPOIIKOB.
JluHamuueckue mapamMeTpbl MAarHUTHO-UMITYJIBCHOTO TPECCOBAHMS HAHOKPUCTAILTUYECKOTO OKCHIA
AI203. MarauTHo- UMIYJIBCHBIA METOJ mpeccoBanus. OcaxkIeHne Ha MOMAIOKKY. DnUTaKcusi. TUIIbI
SMUTaKCUU. MoJeKkynspHo-TyuykoBas snuTakcus (MIID) wim MonekynspHO-TydeBas JMMHTAKCHS
(MJID). TexHosorusi MOJIEKYJISAPHO-IYYEBON 3muTakcuu. [IpenMyrnecTBa W HEIOCTaTKU METOJa.
["a3odasznas snurtakcus. OCHOBHbBIE METO/IbI MOTYUYEHHS AITUTAKCHAIbHBIX MNIEHOK KPEMHUS. DIUTAKCUS
u3 xxunakor (aszel. Tonmoxumus. CVD-mipouece (kmaccudukanust mo gasiaeHuto, Kmaccudukanus mo
bu3nYecKuM XxapakTeprucTukam mapa). [Imasmennsie meTonbl. HamplieHne KOHICHCAMEW U3 TapoBOM



(razoBoit) ¢aszel (PVD). Cxema PVD mpomecca. Kpucrammuzanuss amopdubix criiaBoB. CrnmH-
HUHroBaHue. MHTeHCUBHas mulacTuueckas aedopMalys. UHTEHCUBHAs IUIacTUYecKas aeopma-Lus
KpY4YEeHUEM II0J] BBICOKMM JaBjieHHEM. VMHTeHCHBHas IiacTudeckas Aegopmanus paBHOKA-HAJIBHO-
yri10BeIM IIpeccoBanueM. Jlurorpadus. Cxema npouecca Gpotoaurorpagum.

Tunosbie 3axanus (KOHTpoJIbHBIE BONIPOCHI - IK3aMeH) /ISl OlleHKH ¢(pOpMUPOBAHHOCTH
komneteHuun [1K-2-u (Cnoco6en mpoBoauTh HH(GOPMAIIMOHHBIE UCCIIEIOBAHUS B BHIOPAaHHOMN
00JIaCTH XUMHH, XUMUYECKOW TEXHOJIOTHH W/WIIM CMEXHBIX C XMMHUEH HayKax)

TepmonnHamuueckoe paBHOBecue. MexaHuueckoe paBHOBecue. Buuabl paBHOBecus. YciioBue
MEXaHUYECKOTo paBHOBecusl HaHouacTulibl. Dopmyna Jlamiaca. YcnoBue Marepuanb-HOTO paBHOBECUS
HAHOYACTHIIBI C OKPYIKaOIIeH cpeoi. [ mOpuIHbIN TepMOIuHaMUYECKHi moTeHnan. CTpyKTypHBIE U
¢dazoBbie npeBpaiieHus. [IpuuuHbl U3MEHEHHs MEepUO/ia PEIIeTKH MajblX YacTHUI[ IO CPaBHEHUIO C
MacCUBHBIM BellecTBOM. PpuaeneBckue ocumwuiAuud. ©OOHOHHBI CHEKTp U TEIJIOEMKOCTb.
MaruutHsble cBoiicTBa. MarnuTHast BocnpuuM4uBocTh. [Tapamarnetusm [laynu. 3akon Kropu — Beiica.
AHOMQJIMM  MarHUTHOW  BOCIPUUMYMBOCTM HaHodacTtull. CynepnapaMarHMTHOE  COCTOSIHUE.
KospuuruBnas cuna. MarHuTHo-kECTKUE (BBICOKOKOAPLUUTUBHBIE) MaTepuaabl. MarHMTHO-MSTKUE
matepuainsl. @ynknus Jlanxkesena. Touka Kropu. Ontuueckue cBoiictBa. PaccesiHue u moruomienue
CBETa HAHOYACTUIAMU I10 CPAaBHEHUS ¢ MAKPOCKOIIUYECKUM TBEpAbIM TesoM. Teopuss Mu. DKCUTOH —
BOJIOPOJIONIOAO0HAsT  KBa3WuYacTHIla, TMpeACTaBIsomas co0oil SIeKTpOHHOE BO30YXKIEeHHE B
JUAJIEKTPUKE WIM TMOJYNPOBOAHUKE, MUTPUPYIOIIEE O KPUCTAULy M HE CBSI3aHHOE C IEPEHOCOM
3JIEKTPUYECKOTO 3apsiia U MacChl. MUKPOCTPYKTYpa KOMIIAKTHBIX HAHOKPUCTAIUNIMYECKUX MAaTEPUAIIOB.
'panunel  pasgena B KOMIIAKTUPOBAHHBIX — HaHoMarepuanax. (OCOOEHHOCTHM  CTPYKTYpbI
CyOMHKPOKPUCTANTMYECKUX METAJUIOB. BiusiHue pasmepa 3epeH W TpaHHI] pasjena Ha CBOWCTBA
KOMITAKTHBIX HAHOMAaTepUaIoB. AHOMAJIMM MEXaHUUECKOTo ToBeAeHMs. 3akony Xoia-Iletua. Meton
Buxkkepca. TBépanocts. Meroasl nsmepenus TBEpROCTU. MeTobl n3Mepenus TBEpAOCTH. [IpoyHOCTS.
Knaccugukanus npounoctu. Tennodusznueckue u 3MeKTpUYecKre CBOMCTBA. MarHuTHbIE CBOMCTBA.
Kanwnnsip-Heie saBineHus. 3aBUCUMOCTb JaBJEHUS Mapa OT KPUBHU3HBI TMOBEPXHOCTH JKUIKOCTH.
Kanwnnsp-Hast  KoHJeHcauus. 3aBHCHUMOCTb  PAaCTBOPUMOCTH  OT  KPUBHM3HBI  IOBEPXHOCTH
pactBopstouxcs yactuil (3akoH ['n66ca - OctBanbna - OpeitHmxa).

Tunosble 3aganus (KoHTpobHBIE BONPOCHI - JK3aMeH) 1Jisl OLleHKHU ¢()OPMUPOBAHHOCTH
komnetenuun [1K-3-u1 (CniocoGeH Ha 0OCHOBE KpUTHYECKOTO aHaim3a pe3yinbraroB HUP onenuBars
NEePCIEKTUBBI UX MPAKTUUYECKOI0 MPUMEHEHHUS U POAOIKEHUS padoT B BHIOpaHHOM 00J1aCTH XUMUH,
XUMHUYECKON TEXHOJIOIMU U/UIIM CMEXHBIX C XUMHEH HayKax )

Metoapl BHU3yalnM3allUd MHKPOCTPYKTYphl MaTepuayioB. Onrtudeckas wMukpockomnus (OM).
OneKTpOHHBIM MUKpockomn. PactpoBas anekrpoHHas Mukpockonus (POM). IlpocBeunBa-tomas
anexkTpoHHas Mukpockonus (IIDM). Meronbl ckanupyromieil 3051080 Mukpockonuu. CkaHupyromas
TYHHEJIbHAs MHKPOCKONMS. ATOMHO-CWJIOBAasl MHUKPOCKOIHS. OJIEKTPOCHIOBASI MHUKPOCKOIIHSL.
MaruautHo-cuiioBasi MUKpockonusi. birkHenonbHas onTudeckass MUKpockonusi. [IpuHummnel padboTsl
CKaHUPYIOIIUX 30HJOBBIX MHKPOCKONOB. CKaHUpYIOIIME 3JEMEHTHl (CKaHephl) 30HIO0BBIX
MHUKPOCKOIIOB. YpaBHEeHHE oOpaTHOro mnbe3odddekra. TpexkoopauHaTHble ckaHepbl. HennuelHocTh
nbe3okepamMuku. Kpun nee3okepamukiu. ['ncrepesuc nbe30kepaMuKku. Y CTpOMCTBA IS IPELU3MOHHBIX
nepemenieHni 30812 U obpasua. lllaroseie snekrpoasurarenu. @opmupoanue U obpadotka C3M
u3zobpaxenuii. opmyna @aynepa-Hopareiima. 30HIbI A1 TYHHEIBHBIX MHKPOCKOIIOB. M3Mepenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTHK TYHHENIbHOro KoHTakTa. [loreniuan Jlennapaa-/[xoHca. 30H10BbIE
JaTYNKH aTOMHO-CHJIOBBIX MHUKpOCKONOB. KaHtniesep. 3aBUCMMOCTB CHIIBI OT PAcCTOSHHSA MEXKIY



30HJIOBBIM JaTYUKOM M oOpasmoM. KBasucrarndeckue meroanku MCM. CyOBoHOBBIE nuadparmel.
3ounp1 BOM Ha ocHOBe onTHYecKOoro BoJiokHA. "Shear-force" mMeTon KOHTpPOJS PacCTOSIHUSI 30H[I-
MMOBEPXHOCTh B OJIMKHETIOJILHOM ONTHYeCKOM MHKpockomne. Kornduryparun bOM.

6. YueOHO-MeTOAMUYECKOE U HH(POPMALMOHHOE o0ecTedeHue JUCHUINIMHBI (MOIYJIS)

OcHoBHas TuTeparypa:

1. PoroB B. A. TexHonorust KOHCTPYKIIMOHHBIX MaTepraioB. HanotexHomoruu / Poros B. A. - 2-e u3n. ;
nep. u jon. - Mockaa : FOpaiit, 2022. - 190 c. - (Bsiciiee oOpazoBanue). - URL:
https://urait.ru/bcode/490806 (nara obpamenus: 05.01.2022). - ISBN 978-5-534-00528-8 : 519.00. -
Texcr : anextponnsii / OBC "FOpait"., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=785727&idb=0.

2. Crapocennckuii B. 1. ®u3nka moiaynpoBOAHUKOBBIX MPUOOPOB MUKPOIIIEKTPOHUKH : yueOHOE
noco6ue 1ist By30B / B. . Ctapocenbckuii. - Mocksa : FOpaidt, 2022. - 463 c. - (bakanasp.
Axkanemudeckuit kypc). - URL: https://urait.ru/bcode/509181 (nara o6pamenus: 14.08.2022). - ISBN
978-5-9916-0808-4 : 1419.00. - Tekcr : anextponusiii // IBC "FOpait"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=818534&idb=0.

JononHuTenpHas tuTeparypa:

1. Hanoxumus / Ceprees I'.b. - Mocksa : MI'Y, 2007., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=637851&idb=0.

2. TumomuHa 0. A. BBenenue B HaHOTeXHOJIOTHH : yuyeOHOe mocodue / TumommHa FO. A. - Ka3zans :
KHUTY, 2019. - 88 ¢. - Knura u3 xomnekinn KHUTY - Hanorexnomoruu. - ISBN 978-5-7882-2719-1.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=826501&idb=0.

[IporpammHuoe obecnieuenue u MIHTepHET-pecypChl (B COOTBETCTBUHU € COJEPKAHUEM JAUCLUIIINHBI):

Y4eOHo-MeToANYEeCKas TUTepaTypa JUIsl TaHHOW TUCIUIUIMHBI UMEETCSl B HAJIMYUH B 3JIEKTPOHHO-
6ubnmuoreunoit cucreme Mznarenscraa "FOpaiiT", 1ocTyn K KOTOPO# TakKe MPEI0CTaBIeH CTYACHTaM.

7. MaTrepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

VY4yeOHble ayAMTOPUU IS TPOBEAEHUS YYeOHBIX 3aHATHHA, NPEIYCMOTPEHHBIX 00pa30BaTEIbHOMN
IPOrpaMMOi, OCHAIIEHbl MYJIbTUMEIUIHHBIM 000pYJOBaHHEM (TPOEKTOP, IKpaH), TEXHUUECKUMU
CpeAcTBaMU O0Y4EHHUs, KOMITBIOTEPAMHU.

[Tomemienust A cCaMOCTOSITENIBHON pabOThl O0YYaromMXCs OCHALIEHBbl KOMIIBIOTEPHOM TEXHHKOU ¢
BO3MOXHOCTBIO MOAKIIOUeHHs K ceTh "MHTepHer" u oOecreueHbl JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPENy.

IIporpamma cocraBiieHa B cooTtBercTBUHM ¢ TpeboBanusiMu OC HHI'Y no nanpasnenuto 04.04.01 -
Xumus.

ABtop(bl): KasizeB Anekcannp BranuMupoBud, TOKTOp XHMHUYECKUX HAYK, TIpodeccop.

Peuenzent(nl): [lepmun IMutpuit AnexceeBud, KaHIUIAT XUMUYECKUX HAYK.



3aenyromuii kadenpoii: KuszeB Anekcannp BaaguMupoBud, JOKTOp XUMUYECKUX HaYK.

[Iporpamma ooOpeHa Ha 3aceaHuu MeToAnYecKoi komuccuu ot 25.05.2023 r., mpotokoin Ne 7.



