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1. Mecto nucuuminnbl B crpykrype OITIOII

Huctumnuaa b1.B.03./1B.01.02 Benenue B XuMHI0 HAHOMATEPUAIOB OTHOCHUTCS K 4acTH, (popmupyemoit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHHUI 00pa30BaTEeIbHOMN MPOTPaMMBbI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOEHHMSI 00pa30BaTeJbHOW MNporpaMMmbl (KOMIETEHHUSIMM W WHIAMKATOPaAMH
JIOCTHKEHUS KOMITEeTEHIHA)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucuniuinie | HauMeHoBaHuUe 01IeHOYHOIO CpeACTBA
KOMIIeTCHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, comep>kaHUE | MOCTHIKEHHS] KOMIETEHIUH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus dast Tekywero | 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 peueHust . 60NnpoCcyl
omoenvHbIX cmaoull
Hay4Ho- Lo p
uccnedosamenvcrux | 127 Beibupaem IIK-1-n.2:
saday 6 ewibpannoli | PKCNEPUMEHMATbHbIE U Ve npusiensm
acuemuomeopemuiecKue
obaacmu xumuu, P P MamemamuuecKue Mooenu 0s
Xumuueckou Memoobl pewieHus
obpabomku pe3yromamos
MEeXHONO2UM U/UNlU NnOCMAasieHHOU 3a0a4u UCXo0s .
. U3YYeHUs CBOUCME NPOYECcCo8
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
. | oannvix uccnedyemuix Mamepuanog
XUMUU, XUMUYECKOT
MeXHOTOZUL 1/t HIK-2-n.2: Ananuzupyem u
cmeorcubix ¢ xumueti | 0000uaem TIK-2-1.2:
haykax pesyomanol Ymems omceusams yenmnyio
K
UHPOPMAYUOHHO20 NOUCKA NO wngpopmayuio us obuezo
memamuxe npoeKma 6
nomoxka
8b16panHoll oonacmu 3
HAMb 0 2NABHBIX 3A0a4aX U
XUMUU U/UTU CMEHCHBIX C
00beKmax uccnedo8aHus
Xumuetl HayKax
HAHOXUMUU KAK HAYKU, ee
MEXHCOUCYUNTUHAPHBIX CBA3AX, O
cocmase, CmpoeHuu u
CBOTICMEAX HAHOMAMEPUANO8; O
NPUHYUNAX U NpUeMax cunmesa
HAHOMAMEPUANO0s; 0 Memooax
UCCIe008aHUS HAHOMAMEPUATIO8




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 K
OHMpPONbHbIE
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
npooosicens pabom | nanpaenenus pazeumus pabom
8 8bLIOPAHHOU
o u TIK-3-1.2:
00aGCRY XUMUY, NEPCNEKMUBDL NPAKIMUMECKOZO | yr1 o iSOG
XUMU4ecKoul P
npUMeHeHUs: NOYYEeHHbIX
MEeXHOLO2UU U/UNU uHpOpMayuro, NOIYUEHHYIO 6
. |pesynomamos
CMEJCHBIX € XuMUetl X00e Uccie0o8aHus
HayKax HAHOMAMeEPUanos,
anamu3uposams ee u
conocmasnsem ¢
JUMEPAMYPHLIMU OAHHBIMU
3namv memoouxu
MOOENUPOBAHUSL 8 COBDEMEHHBIX
CUHME3AX C UCNONIb30GAHUEM
KOHYenyuu « CmpyKmypa-
ceoticmeay.
3. CTpyKTypa U coepkaHue IUCUUILTUHBI
3.1 TpyaoeMKOCTb JUCHUIIMHBI
oyHast 0YHO-3204Has
OO0 ast TPYI0€MKOCTb, 3.€. 4 4
YacoB 1o yueGHOMY IIAHY 144 144
B TOM YHCJIE
ayJUTOpPHbIE 3aHATHS (KOHTAKTHAas padora):
- 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 3K3aMeH

3.2. Conepxanue TUCIUILINHBI

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

AKA0eMUYEeCKUX YACO8 U UObl YHEOHbIX 3AHAMULL)

HaumenoBanue u KpaTKO€ COACPIKaHUE pa3aC/IOB U TEM

JTMCIMILIAHBL

Bcero (uachr)

B TOM YHCJIC

KonTakTHas paboTa (paboTa BO B3aHMOIEHCTBIY | CapocTosSTENbHAS

C TIPEroIaBaTeieM), Yachl U3 HUX paGora
T
3aHaTus 3aHATUsA 0byuatowerocs,
Bcero Yachl
JIEKITUOHHOTO | CEMHHAPCKOTO




THIA THIIA
(npakTu4eckue
3aHsATHs/Tabopar
OpHbIE PabOTHI),
9achl
0 ° o ° o ° 0 ° 0 °
S S S S S T N 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
Artrectanus 36 36
KCP 2 2 2 2
Wroro 144 144 36 | 18 | 36 | 18 |74 38 34 70

4. YueOHO-MeTOANYECKOE 00eclieYeHHne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

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)I(') AJIA OHCHKHU pe3yabTaToOB oﬁyqemm IPpH MPOBECACHUH
TEKYIIEro KOHTPOJIAA YCIIEBACMOCTH € YKaAa3aHUEM KPUTCPUEB UX ONCHUBAHUSA

5.1.1 TunoBble 3aganus (oueHOYHOE cpeacTBo - CodecenoBanme) AJ1s1 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"a3oBble ruapaTh! (knatpartel). Kinacteps! B razax.

MCTO}_'[BI HUCCIICIOBAaHUA HAHOOOBEKTOB. MeTO,Z[I:I CKaHI/IPYIOH_Iefl 30H,Z[OBOI>1 MHKPOCKOIINH. CKaHI/Ip}IIOH_IaSI
TYHHCJIbHAasA MUKPOCKOIIU.

MeTOZIBI HUCCIICJOBaHUA HaHOOOBEKTOB. ATOMHO-CUJIOBAs MHKPOCKOIIUA. QHCKTPOCI/IHOBaS{ MHKPOCKOIIHA.
MarauTHO-CHIIOBast MUHKPOCKOIIHA.

MeTOZIBI HUCCIICJOBaHUA HaHOOOBEKTOB. BIIM)KHENOJIbHAS ONITHYECKAs MUKPOCKOITHA. 3H6KTpOHHa$I
MUKPOCKOIHA. HpOCBe‘lI/IBaIOH.[aH QJICKTPOHHAA MHUKPOCKOIIHL. PaCTpOBaS[ QJICKTPOHHAsI MUKPOCKOIIHAL.

5.1.2 TunoBblie 3a1anus (oueHOYHOE cpeaAcTBO - CodeceqoBaHue) A5l OLEHKH
copmupoBannocTu komnerenuuu [K-2-un



MCTO}_'[I:I CHUHTC3a HAHOKPUCTAJINIMYCCKUX TMOPOIIKOB. F330(1)33Hblf/i CHHTEC3 (KOHI[CHC&L[I/IH HapOB).
IIna3smoxuMudecKuii CUHTE3 (na3epHa$[ a6n;1u1/151). OCEI)K,Z[CHI/IC 13 KOJJIOUAHBIX paCTBOPOB (peaKI_II/II/I B
Muneiax, SMyJbCUAX U ACHAPUMEpPAX, HAHOPCAKTOPHI, KpI/IOXI/IMI/ILIeCKI/Iﬁ CHHTC3, 30JIb-T'CJIb — TCXHOHOFI/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(i)HI)IX CIIJIaBOB.
HMHTeHcuBHAS IIacTUYECKas I[C(l)OpMaLII/IH. .HI/ITOI‘pa(l)I/Iﬂ.

5.1.3 TunoBble 3a1aHus (oueHOYHOE cpeaAcTBO - CodeceoBaHue) A5l OLEHKH
copmupoBannocTu komnerenuuu IK-3-u

Bnmsiaue 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 pasMepHbix 3¢ (heKToB Ha CTPYKTYpHBIE U PH3UKO-XUMHYECKHE CBOWCTBA MaTepraiioB. 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 3HaHMI HUXKE MUHUMaJIbHBIX TpeOoBaHuM. Mimenu mecto rpyObie ommoOku. [1pu
HE pELIeHNH CTaHAAPTHBIX 33/1a4 HE MPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS U 0a30BbIE
3a4TE€HO HaBbIKU. M1 HEBO3MOXKHOCTH OLIEHUTHh HAJTMUKME 3HAHUN, YMEHUIN U HaBBIKOB BCJIE/ICTBUE
OTKa3a 00y4aroIerocsi OT OTBETA.

5.2. Onucanue WIKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHSs N0 JUCUHUIIJIMHE NIPH NPOMEXKYTOYHOI
arrecTaluu

IIxana ouenuBaHus CGOPMUPOBAHHOCTH KOMIIETEHIUI

Yposen
b

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

ocTH
KOMIIeT
eHIU i
(MHIUK

aropa He 32a4TEHO0 3a4TEeHO
JOCTHIK

CHHUSA




KOMIIET
eHIuii)
VYposenb
OtcytcTBHE YposeHb OBt
. . 3HAHHUII B
3HAHUI MuHNManbH | 3HAHHUI B oOBeMe YpoBeHb
TEOPETHIECKOTO o o0beMme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHania. . JOIYCTHMBI | COOTBETCTBY obbeme, .
3HAHUIT HIXKE . IOIEM 3HaHUi B
HeBo3mosxHOCTB 1 ypOBEeHB OIIeM COOTBETCTB
MHHUMAJIbHBIX . porpaMme o0beMme,
3HaHUS | OIEHHUTH MOJHOTY N 3HaHUIL. porpaMme yIomeM
. TpeOOoBaHMH. MOATOTOBKH IIPEeBHIIAIONIEe
3HaHUI HomymieHo MOATOTOBKH nporpamMme
Wmemn mecto . Homymmeno M IIpOrpamMMy
BCJIEJICTBHE MHOTO . HomymeHo TOJTOTOBK
rpy0ObIe OMmMOKN HECKOJIBKO MOATOTOBKH.
OTKa3a HerpyOBIxX HECKOJIBKO u. Ommbok
HECYIecTBe
o0ydaromerocst ot OIHIO0K HErpyObIX HHEIX HeT.
OTBeTa ouboK
OLTHO0K
IIponemonc
TPUPOBaHEI
[Iponemonc PHp
IIponemoHC | Bce
IIponemoHCc | TpupoBaHbI
TPUPOBaHbI | OCHOBHEIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IMponemoHcTp
OCHOBHBIE OCHOBHBIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemenun YMEHHSI. YMEHHSI.
MHHUMAJIbHBIX YMEHHSI. BCE OCHOBHBIE
N CTaHJAPTHBIX Pewenst Pemiens! Bce
YMEHHH. Permmensr Bce | ocHOBHBIE YMEHHSI.
3amaq He THUIIOBEIC OCHOBHEBIE
HeBo3MoskHOCTB OCHOBHBIE 3aJa4y ¢ Pemenst Bce
MIPOJIEMOHCTPHp | 3a1adu C 3aa4H C
OLICHUTH HAINYHE 3a1a4n. OTHENBHBIM | OCHOBHBIE
Ymenus o OBaHBI HErpyObIMH | HErpyOBIMH
yMeHHH BemonHens! | u 3a1aun.
OCHOBHBIC OIMMOKAMH. | OLIMOKAMH.
BCJICJICTBUE BCE 33/IaHUSI | HECyIuecTB | BrimoiHeHEI
ymenus. menu | BeinosnHens! | BeimonHeHs
oTKaza B TTOJTHOM CHHBIMH BCE 33/IaHU, B
MeCTO IpyObIe BCE BCE 3aJJaHUS
o0y4aromerocst ot o0bemMe, HO | HeJoYeTaM | MOJHOM
OIINOKH 3a7aHus, HO | B IIOJIHOM
OTBETa HEKOTOpBIE U, obbeme 6e3
HE B obbeme, HO
c BBIMIOJTHEH HEJ04eTOB
TIOJTHOM HEKOTOpBIE
HEJ0YeTaMH | bI BCE
o0Obeme c
3a7aHus B
HEJ04YeTaMH
TIOJTHOM
o0beme
Nmeercs
OtcytcTBHE [Iponemonc IIponemonc
MUHUMAaJIbH [Iponemonc
06a30BBIX [pu pemennn o TPUPOBaHbI TPUPOBAHEI
bl HabOp TPHUPOBAHBI IMponemoncTp
HaBBIKOB. CTaH/IapTHBIX 6azoBble HaBBIKH
HaBBIKOB 0a30BBIC HpOBaH
HeBo3moxHOCTB 3a1aq He HaBBIKH TIPH npu N
TSt HaBBIKH TIPH TBOPUYECKUH
OLICHUTH HAIMYUE | MPOJEMOHCTPUP peuieHun pelieHnn
Hagbiku peureHus peuieHun MOAXOM K
HaBBIKOB OBaHBI 0a30BbIE CTaH/IapTHBI HEeCTaHAApT
CTaH/IapTHBI CTaH/IapTHBI peLIeHuo
BCJICJICTBHE HaBbIKH. ViMemn X 337134 C HBIX 3a]a4
X 3324 C X 3a/1a4 Oe3 HECTaH/IapTHEI
OTKa3a MeCTO IpyObIe HEKOTOPBIM 0e3
HEKOTOPBIM ouInOoK 1 X 3a/1a4
oOyyaromerocsi OT | OIHUOKU u ommnboK U
u HEJJ0UeTOB
oTBeTa HEJJ0YeTaMH HEJJ04ETOB
He[0YeTaMI
IIxana oueHUBAHUA IIPH MPOMEKYTOYHON aTTECTALMH
Onenka YpoBeHb MOATOTOBKH
MPEeBOCXOTHO Bce xommeTeHINY (YacT KOMITETEHINH), Ha (HOPMUpPOBAaHHE KOTOPHIX HANpaBJIeHa AUCIUIIINHA,
copMHPOBaHBI HA YPOBHE HE HIKE «IIPEBOCXOIHO», MPOJIEMOHCTPUPOBAHbI 3HAHUS, YMEHHUS,
BJIQZICHUSA TII0 COOTBETCTBYIOLIMM KOMIIETCHIUAM Ha YPOBHE BBIINIE IPEAYCMOTPEHHOT'O
pOrpaMMoi
OTJIMYHO Bce kommieTeHIuK (4acT KOMIETEHIMH ), Ha ()OPMHPOBaHUE KOTOPBIX HAIpaBjieHa TUCIHILINHA,
c(OpMHPOBaHKI HA YPOBHE HE HUKE OTIHIHON.
3a4TeHO

04YeHb X0POILO

Bce xommeTeHInM (YacTH KOMITETEHINH), Ha (HOPMUPOBaHHE KOTOPHIX HAaNpaBeHa AUCIUIIINHA,
copMHpOBaHBI Ha YPOBHE HE HHKE «OUYEHb XOPOILIO»

XO0po1o

Bce komIieTeHIuK (4acT KOMIETEHIMH ), Ha ()OPMHPOBaHUE KOTOPBIX HAIIpaBjieHa TUCIHILINHA,
cOopMHPOBaHBI HA YPOBHE HE HUXKE «XOPOILIOY.




HO

yaoBjieTBopuTeah | Bce kommeTeHnny (YacTH KOMITETEHINH), Ha (hOPMUpPOBaHKE KOTOPHIX HAaNpaBieHa AUCIUIIINHA,

copMHUpOBaHBl Ha YPOBHE HE HMXKE «yAOBIETBOPUTENBHO», INpPU 3TOM XOTA OBl OJIHA
KOMIIETeHIHS C(hOPMUPOBAHA HA YPOBHE «yJJOBJICTBOPHTEIIHHOY»

JIbHO

HE 3a4YTCHO

Hey/aoBJeTBOpUTe | XOTS ObI OZIHA KOMIETCHIHU CHOPMHUPOBAHA HA YPOBHE «HEYOBJICTBOPUTEIIBHOY.

IJI0XO0

Xors OB 0/THa KOMITETEHINS ChOPMHPOBaHA 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 IIPOMEKYTOYHYIO aTTECTALIUIO:

OuenouHoe cpeacTso - KoHTpo/ibHBIE BONPOCHI

Ik3amen

Kpurtepun ouennBanus (KoHTpobHBIE BONIPOCHI - IK3aMeH)

Onenka

IIPEBOCXOJIHO

OTIINYHO

OYeHb XOPOLIO

XOPOLIO

YAOBJICTBOPHUTECILHO

HEYAOBJIICTBOPUTCIIBH
0

Kpurepun oueHuBanus

YpoBeHb 3HaHUHN B 00BEME, IPEBBIIIAIOINIEM ITPOTPAMMY MOJITOTOBKH.
[IponeMoHCTpUpPOBaHBI BCE OCHOBHBIE YMEHHUSI. PelieHbl Bce OCHOBHBIE
3aaud. BrInoTHEeHbI Bce 3ajaHus, 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 33/1a4H C OT/ICJIbHBIMU HECYIIECTBEHHBIM HEJI0UETAMM,
BBITNIOJTHEHBI BCE 33JaHUSI B TOJIHOM o0beMe. [IpoieMoHCTprpoBaHbl HaBBIKU
IIPU pEIIeHNN HECTAHIaPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOILIEM NTPOTrpaMMe MOATOTOBKH.
Jlony1ieHo HeCKOJIbKO HECYIIECTBEHHbIX OMKO0K. [IpoieMoHCcTprpoBaHbI
BCE OCHOBHBIE yMeHMs. PellieHbl Bce OCHOBHBIE 3a/1a4il. BoinoyiHEHbI Bece
3a/laHus, B IOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUeTaMH.
[TponemoHcTpupoBaHbl 6a30BbIE HABBIKY MPU PELICHUH CTaHIAPTHBIX 3a7a4
0e3 OIMOOK U HEJIOUETOB.

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

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

YpoBeHb 3HAHUIN HUYKE MUHUMAIIbHBIX TpeOoBaHuil. iMenu mecto rpyObie
omnOku. [1pu perennu craHAapTHHIX 33124 HE MPOJIEMOHCTPUPOBAHBI




Ouenka Kpurepun oueHuBanus
OCHOBHBIC YMCHHA U 63.30BI:I€ HaBBbIKH.

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
komnerenuu [1K-1-u1 (CriocoOeH muanupoBath paboTy U BEIOMPATH aJIeKBAaTHBIC 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.
DOHuposapaneHbie coenuHenus. «Hekmaccumueckuey SHAOQYIUIEPEHBI. YT-JIEPOJAHbIE HAHOTPYOKH.
Crpykrypa HaHOTPYOOK. XwupanbHOCTh. MHAEKchl xupaimbHOCTH. Kiac-cubpukamuss HaHOTPYOOK.
MmHorocnoiiasle  HaHOTpYOkH.  OOBEKTBl  cympaMmolsieKyssipHol — xumuu.  KykypOutypui.
Heoprannueckue HaHoMaTepuanbl. Buckepsl u ux cBoiictBa. MaHraHUTHI — coelMHEHHs ¢ 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
KoHJeHcauuu. [lnazmoxummuueckuii cuaTe3. OCHOBHBIMH YCIIOBHSIMU MOJYYEHHUS BBICOKOAUCIEPCHBIX
MOPOIIKOB IMJIa3MOXUMUYECKUM MeTofoM. I[lmazmorpon. Jlazepnas abmaums. 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
3JeKTpOB3phIBa. lloyueHne HAHOKPUCTAINIMYECKUX MaTepuanoB. KommakThpoBaHuE MOPOIIKOB.
JunaMuueckre mapaMmeTpbl MarHUTHO-UMIYJIbCHOTO TMPECCOBAHUS HAHOKPUCTALNIMYECKOTO OKCHJIA
AI203. MarauTHo- UMIYJIBCHBIA METOJ mpeccoBanus. OcaxkIeHne Ha MOMAIOKKY. DnUTaKcusi. TUIIbI
SMUTaKCUU. MoJekynspHo-TyukoBas snutakcus (MIID) wim MonekynspHO-TydeBas JMMHTAKCHS
(MJID). TexHomorusi MOJIEKYISIpHO-Ty4eBOM snuTakcuu. [IpenmymiecTBa M HEIOCTaTKM METOJA.
["a3odaznas snutakcus. OCHOBHBIE METO/IBI MOTYUYEHHUS YMTUTAKCUATBHBIX TUIEHOK KPEMHHMSI. DTUTAKCHUS
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 BeuiecTBoM. PpuaeneBckue ocumuiauud. ©OOHOHHBI CHEKTP U TEIJIOEMKOCTb.
MaruutHsble cBoiicTBa. MarnuTHast BocnpuuM4uBocTh. [Tapamarnetusm [laynu. 3akon Kropu — Beiica.
AHOMQJIMM  MarHUTHOW  BOCIPUUMYMBOCTM HaHoyacTull. CynepnapaMarHMTHOE  COCTOSIHUE.
KospuuruBnas cuna. MarHuTHo-kECTKUE (BBICOKOKOAPLUUTUBHBIE) MaTepuaabl. MarHMTHO-MSTKUE
matepuainsl. @ynknus Jlanxkesena. Touka Kropu. Ontuueckue cBoiictBa. PaccesiHue u moruomienue
CBETa HAHOYACTUIAMU I10 CPABHEHUS C 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
CYOMHKpPOKPHCTAIIMYECKUX METAJUIOB. BimsHue pasmepa 3epeH M TpaHUI] paslelia Ha CBOMCTBA
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.
Kannmsap-uele sBiIeHMUs. 3aBUCHUMOCTb JABICHHMS Iapa OT KPHUBHU3HBI IOBEPXHOCTU JKHUIKOCTH.
Kannmiap-Has  KOHAeHcanus. 3aBUCUMOCTb  pPaCTBOPUMOCTH  OT  KPHMBHM3HBI  ITIOBEPXHOCTHU
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 ¢ 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-CWIOBAasE MHUKPOCKOIHSA. OJEKTPOCWIOBAs MHUKPOCKOIIHS.
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 3081a U obpasua. LllaroBeie snekrpoasurarenu. @opmupoanue U obpadotka C3M
u3zob0paxxenuit. opmyna daynepa-Hopareiima. 30H1bI A1 TYHHEIBHBIX MUKPOCKOIIOB. 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 onTHYecKOro BoJioKHA. "Shear-force" mMeTon KOHTPOJS PacCTOSIHUSI 30H[I-
MMOBEPXHOCTh B OJIMKHETIOJILHOM ONTHYeCKOM MHKpockomne. Kornduryparun bOM.

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

VYyeOHble ayAMTOpUU I HPOBENEHUS Y4YeOHBIX 3aHATHHA, NPEIYCMOTPEHHBIX 00pa30BaTEIbHOMN
IPOrpaMMOi, OCHAIIEHbl MYJIBTUMEIUIHBIM 000pYyJOBaHHEM (TPOEKTOP, AIKpaH), TEXHUUECKUMU
CpeAcTBaMU O0Y4EHHUs, KOMITBIOTEPAMHU.

[Tomemienust A caMOCTOSITENILHON pabOThl O0YYaromMXCs OCHALIEHbl KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOAKIIOUeHHs K ceTh "MHTepHer" u oOecreueHbl JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPENy.

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

ABtop(bl): KusizeB Anekcannp BranuMupoBud, TOKTOp XUMHUYECKUX HAYK, TIpodeccop.

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



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

[Iporpamma onobpeHa Ha 3acenanuu MeToaudeckoit komuccuu ot 25.05.2023 r., mporokos Ne 7.



