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1. MEPEYEHb KOMIIETEHIUI, ®OPMUPYEMBIX JTAUCIHUILIMHON

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHII KOMIETEeHIN U JAOCTHKEHHSI AUCUUILIMHBI 00y4alouiicst
0 KOMTIETeHIIN T JMOJIZKEH |
Ynusepcanvnvie komnemenyuu u uHOUKAMOPbL UX 0OCHIUICEHUA
YK-1 Crnocoden ocymect- | YK-1.1. Ananusupyet 3HaTh:
BJAATH TOHMCK, KPUTH- | 33/1ady, BbIIENAA €€ - IOHSATHE W KJTacCU(pHUKAIUSI
yeckuii  aHaim3 W | 0a30BBIE COCTABIISIIO- CHUCTEM;
cuHTe3 uHdpopManum, | mue; - CTPYKTYpY Y 3aKOHOMEPHOCTH
NMPUMEHATH cucrem- | YK-1.2. Onpenenser, (YHKITHOHUPOBAHUS CHCTEM;

HbIl MOAXO0A IJIsi pe-
IIEHUs TOCTABJIEHHBIX
3ama4

HUHTEPIPETUPYET U
pamxupyeT uHpopma-
LU0, TPEOYEMYIO IS
peIICHHS TIOCTABIICH-

HOM 3a7a4M;

YK-1.3.
OcyiecTBISET MTOUCK
WH(pOPMAIUH [T pe-
IIEHUS TTOCTAaBJICHHOM
3aJIauM 0 Pa3IMYHbIM
THTIAM 3aIPOCOB;

YK-1.4. IIpu o6pabot-
Ke nH}popMaImu OTiIu-
qaeT QakThl OT
MHEHHI, HHTepIIpe-
Talui, oIeHOK, (op-
MHUpYET COOCTBEHHEIE
MHEHHS ¥ CYXKJICHHS,
apryMEHTHPYET CBOH
BBIBOJIBI M TOUKY
3peHus;

YK-1.5
PaccmarpuBaet u
TpeJIaraeT BO3MOXK-
HBIE BapUAHTHI pellle-
HUS TOCTaBICHHOU
337241, OIICHUBAs UX
JIOCTOMHCTBA U HEJO0C-
TaTKHU.

- 0COOGHHOCTH CHCTEMHOTO
MOX0/1a B HAYYHOM ITO3HAHUH;

- IOHSTHE O CUCTEME, e¢ LIETIAX,
3ajayax ¥ OOIIMX MPUHLMIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa nHbpopManuy;

- (hopMaThl IpEACTaBICHUS
MH(POPMAITUHN B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BAHUSI CPEIICTB
CBSI3H;

- MH(OPMAILIMOHHO-TTIOUCKOBBIE
CHCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILECTBIICHHUS
novcka uHpopManuy;

- TEXHOJIOTHIO CHCTEMaTHU3aIH
MOJy4eHHOH HH(OpMAIINK;

- CIOCOOBI CTATUCTUYECKON
00pabOTKN TaHHBIX, IIPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEPH-
TEJIbHBIX LIKAJIaX U aHAJIN3
MOJIyYE€HHBIX PE3YJIbTATOB;

- BUzBI B (hOpMBI pabOTEHI €
MeIarorMuecKoi U Hay4HOu
JIUTEPATYPOU;

- TpeOoBaHMs K 0()OPMIICHUIO
oubanorpaduu (Crycka urepary-
pBI).

YMmers:

- paboratb ¢ nHpOpMarueH,
IIPEACTABICHHON B PA3JIMYHON
dopme;

- 00pabaTbpIBaTh TAaHHBIE CPEACT-
BaMH CTaHJIAPTHOTO MPOrPaMMHOT0
o0OecIieueHus;

- CHHTE3UpOBaTh HH()OPMALHIO,
MPEJICTABICHHYIO B Pa3IMYHBIX
WCTOYHHUKAX; -

- BBIOUpPATh HCTOYHUKU
UH(pOpMAaIUH, a/leKBaTHbIE
[IOCTaBJICHHBIM 3aJauaM U
COOTBETCTBYIOIINE HAYYHOMY
MHUPOBO33pPEHHUIO;

- OCYILIECTBIISITh IOUCK




WHpOpMaLUH;

- HHTepIPETUPOBATH U
pamXUpOBaTh HHPOPMALIHUIO,
TpeOyeMyIO AJIsl peIeHHUs
MIOCTaBJICHHON 3a/1a4yu.

Baagers:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
TIOUCKOBBIMH CEPBHCAMH;

- METOAMKAaMH aHAJMTHKO-
CHUHTETHUYECKON 00paboTKH
uH(pOpMaLUH U3 Pa3THYHbIX
MH()OPMATMOHHO-TIONCKOBBIX
crcreM (TIpeaMeTH3aIws,
AHHOTUpOBaHKE, peepupoBaHme).

Oowenpogpeccuonanvrole

Komnemenuyuu u undukamopbt UX 00CMUICEHUA

OIIK-2

Cnoco0eH NpoBOAUTD €
c00.1101eHreM HOPM
TeXHHKH 0e30ImacHoC-
TH XUMHYECKHH IKC-
NEePUMEHT, BKJIIYasi
CHHTE3, aHAJIN3,
H3y4yeHHne CTPYKTYPbI U
CBOIICTB BellecTB U
MaTepHuaJioB, UccJjie-
JA0BaHHUE MPOIECCOB C
HX y4acTHeM

OIIK-2.1.
3HaeT pU3HYECKUE u
XUMHYECKHE CBOMCTBA
BCIIECTB, HOPMBI TCX-
HUKU 0€3011aCHOCTH TPU
pabote ¢ HUMHU

OIIK-2.2.
OcymecTBIseT BHIOOP
(hU3UKO-XUMUYECKHIX
METOJIOB aHAJIN3a,
aJIeKBaTHBIX IS
pelIeHus ucce-
JIOBATENbCKOM 3a7a4H ¢
MPUMEHEHUEM 3HAHUS O
BPE/THBIX U OMACHBIX
CBONCTBax BELIECTB MIpU
paboTe ¢ HUMH,
MIPOBOJIUTH OLIEHKY
BO3MOJXKHBIX PHCKOB.

OIIK-2.3. Bnaneer
HaBBIKAMU IIPOBEICHUS
OLIEHKH BO3MOJKHBIX
PHUCKOB TpH paboTe ¢
XUMHWYECCKNMHU BCIIIC-
CTBaMu

3HaThb:

- OCHOBHbIC ITPAaBUJIa TEXHUKH
Oe3omacHOCTH TIpU PabOTE B XUMHU-
4yecKoil maboparopuu;

- Ha3HauYCHHUE NPUOOPOB U XUMH-
YECKOU MOCYAbl;

- OCHOBHBIC MIPaBUJIa M IPUEMBI
paboThI IPU IPOBEACHUN
XUMHAYECKHUX SKCIIEPUMEHTOB JIa-
00paTOPHOTO MPAKTUKYMA;

- IpaBWJIa pa0OTHI HA ammnapaType u
obopynoBaHUH 1a00PATOPHOTO
MPaKTUKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOSHHS U
CBOWCTB BELIECTB;

- IPUHLMIIBL ¥ 00JIACTH HCIIOIIB30-
BaHUsI OCHOBHBIX METOJIOB XHMHU-
YeCKOT0 aHalln3a;

- O0COOCHHOCTH aHaIM3a PA3THYHBIX
00BEKTOB;

- OCHOBHBIE METOJIbI XHMUYECKOT'O
CHHTE3a M UCCIICIOBAHUS CTPYKTY-
PBI OMOMOJIEKYII, TEXHUKY Oe3ormac-
HOCTH IIPH TPOBEJICHUH TIperapa
THUBHBIX CHHTETHYECKHUX

pabor;

- MEXaHU3Mbl XUMHYECKHIX PEaKIIH,
TEOPETUIECKHUE OCHOBBI METOJIOB
TIOJTYYEHUS U UC-CIIEIOBAHUS
XUMUYECKUH Be-IIECTB U PEaKLMii
Ymersn:

- IPUMEHSTDH 3HAHHUS O BPEIHBIX U
OIaCHBIX CBOWCTBAX BEILECTB NPU
paboTe ¢ HUMH U IPOBOJIUTH OIEH-
KY BO3MOHBIX PHUCKOB;

- BBIMOJIHATH CTaHJAPTHBIE Onepa-
UK (IPUrOTOBIIEHHE PACTBOPOB, UX
HarpeBaHue U BbIIAPUBAHMUE,
OUYHUCTKA U pa3zeJICHNE BEUIECTB);
BBITOJIHATh XUMUYECKUH SKCIIEPH-
MEHT 110 HHCTPYKIIUH;

- Ha/ICXKHO ONPEAEISITh KOJIH-




YECTBCHHBIC XapaKTEPUCTUKU
peaKiuii, TOYHO U3MEPSATh, OIIpe-
JIENISATh COCTaB; UCIOIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH B TIPO-
(heccHoOHATBHON AEATEITHHOCTH,
MPUMEHSTh METObl MATEMaTH-
YEeCKOT0 aHalIn3a U MOJEITH-
pOBaHHSA, yCTAaHABIHNBATH B3a-
HUMOCBSI3b MEKAY CTPOCHUEM
COCIIMHEHUSI U €TO0 XUMUYECKUMH
CBOIICTBaMH, TUTAHUPOBATH H
OCYIIECTBISTH XUMHUIECKHAN
OKCTIEPUMEHT, aHAJIM3UPOBATH €TI0
Pe3yIbTaThl; - UCMOIB30BATh
¢usnyeckue u HU3NKO-XUMHUIECKHE
METO/BI aHAIIN3a OPTaHUYECKUX
COCIUHCHMI;

- IPUMEHATH 3HaHUE OCHOB XUMHH U
CBOMCTB XMMHUYECKHUX BCIIIECTB C
YUCTOM UX CBOMCTB B IIPOU3BOJACTBE
Y TIOBCEJTHEBHOM JI€ATEITHHOCTH.
Baagers:

- TEXHUKOM 1 METOIMKOM
BEITIOJTHEHHS PA3IHYHBIX OTIe-paruii
XUMHYECKOTO IKCIIEPIMEHTA,
HaBBIKaMU J1TaOOpaTOPHOTO CHHTE3A,
UCTIOJIb30BaHUEM (PH3HKO-XUMH-
YECKUX METOJIOB UCCIICIOBAHUS;

- TEXHUKOM COCTABJIEHHUS CXEMBI
CUHTE3a BEIleCTBa;

- MPaKTUYECKUMHU HaBBIKAMH TI0-
Jy4EeHVsI, BEIICTICHUSI 1 OYUCTKH
HEOPraHMYECKHUX BEUICCTB;

- HaBbIKaMH CHHTEC3a, BBIAC-JICHUSA U
OYMCTKU XUMHUYECKHX BEIIESCTB B
J1a00PATOPHBIX YCIOBUSX;

- HaBBIKAMU 0€30MaCHOTO
oOpalieHus: ¢ XUMHUYECKUMHU
BEIIECTBAMHU, IPUMEHSICMBIMH B
IIPOU3BOJACTBE U HOBCGHHGBHOﬁ
JIeSITETIbHOCTH.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUSL

MK-6

Cnocoden
HCI0JIb30BATh
COBpeMeHHBbIEe
KOMIIbIOTEPHBIE
TEXHOJIOTUH NPH
TLUIAHUPOBAHUH
uccJie0BaHNi,
MOJIyYeHUHN U
00padoTKe

IK-6.1. 3naer ocHOB-
HBIE METO/IbI, CITOCOObI
W CpelcTBa Moiyde-
HUsI, XpaHeHus, o0pa-
00TKH pe3yIbTaTOB
HaYYHBIX 3KCIIEPUMEH-
TOB C TIOMOUIBIO COB-
PEMEHHBIX KOMITBIO-
TEPHBIX TEXHOJIOTUH

3HaTh:

- OCHOBHBIC TCHACHIIMU PAa3BUTUA
COBPEMEHHBIX HHPOPMa-IIMOHHBIX
TEXHOJIOTHH, COBPEMEHHBIE
CIOCOOBI MPUMEHEHHS
KOMITBIOTEPHBIX TEXHOJIOTHH B
00y4YeHNHU U HAYYHBIX
UCCIIEIOBAHUSX;

- OCHOBHBIC BO3MOKHOCTHU BbBIYUC-




pe3yJIbTATOB HAYYHBIX
JIKCIEPUMEHTOB, cOope,
00padoTKe, XpaHEeHUH,
MpeacTABJIEHUH U
nepeaaye Hay4Hoi
uH(popMAaLH.

IIK-6.2. Ymeet nony-
JaTh U 00pabaTeIBaTh
pe3yJbTaThl HAYYHBIX
AKCIEPUMEHTOB C TI0-
MOTIIBI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TeX-
HOJIOTHH;

IIK-6.3. Brageet me-
TOJIAMH PETHCTPALNU
Y IPOrpaMMHBIM 00ec-
MEeYCHUEM JJIs 00pa-
0OTKH pe3yIbTATOB
HAay4YHOT'O JKCIIEPH-
MECHTA.

JIUTENBHBIX CUCTEM;
- CpPeICTBA TEJICKOMMYHHUKAIIMOH-
HOTO IOCTYyIa K UICTOUHHKAM
HAYYHOU MHPOpMaLUH;

- OCHOBBI MaTEMaTHUIECKOTO
MOJIEJIUPOBAHHUS U IUTAHUPOBAHUS
XMMHUYECKOTO SKCTIEPUMEHTA,
OCHOBBI KBAaHTOBO-XUMHYECKOTO
MOJEJIUPOBAHUS U TEXHUKH UX
MPOBEICHMUS;

- BO3MOXXHOCTH TIPUMECHEHHUS
KOMITbIOTEPHBIX METOJIOB
00paboTKy HHGOPMAIIHH TIPH
peleHnr Hay49HO-HCCIe10BaATENb-
CKUX 3a7a4

Ymers:

- MCTIOJIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIC TEXHOJIOTHH U
CpeICTBa I0CTYyMNa K HCTOYHUKAM
HayuHnoii nHpOpMaIum, MeTo b1
MareMaTH4eCKOTO MOJICIINPOBAHHUS
(c ICTIOB30BaHHUEM TTAKETOB
MporpaMM 00pabOTKH JaHHBIX).
Baagers:

- npodecCHOHAIBHBIMU 3HAHUSMHU
COBPEMEHHBIX HHPOPMALIMOHHBIX
CHCTEM U TEXHOJIOTHH;

- IPaKTUYECKUMH HABBIKAMHU
paloThI C BBIYUCIUTENEHBIMU
CUCTEMaMH, C IPUKJIIaTHBIMH
MPOTPaMMHBIMU KOMIUIEKCAMH;

- cnocobaMu 0OpadOTKY U aHAIIN3a
MOJIYYEHHBIX PE3YJIbTATOB C YUETOM
HUMEIOIIUXCS TUTEPATyPHBIX
JAHHBIX ¥ YMEHHEM TPE/ICTaBISATh
MOJIyYEeHHBIE B UCCIICAOBAHUAX U
CaMOCTOsITeNbHOM paboTe
pe3yibTaThl B HHYOPMAIIMOHHOM
BUJIC;

- METOJIaMH CO3JIaHHS AIIEKTPOH-
HBIX TTOCOOWH, MyJIbTUMEAUHHBIX
MIPE3CHTALNN;

- TEXHOJIOTHSMH COCTABJICHUS
00pa3oBaTenbHBIX MPOTPAMM

C TIPUBIICYCHUEM COBPEMEHHBIX
3JIEKTPOHHBIX 1 KOMITBIOTEPHBIX

pecypcoB.




2. OIEHMBAHUE BBITIOJTHEHU S MPAKTUYECKHUX 3AJIAHUAM

4-0asIbHAsA Ioka3arenu Kpurepun
KaJjia
(ypoBeHBb
OCBOEHHS)
O1inyHo 1.Tlomnota BbImosiHe- | CTyIEHTOM 3aJaHue penieHo
(HOBBIHIGHHLIﬁ HUs MPaKTU4YECKOTo | CAMOCTOATCIILHO. HpI/I 9TOM  COCTaBJICH
YpOBEHbB) 3a/1aHus; IPaBUJIbHBIN AITOPUTM PELLICHUS 3aJaHus, B
2. CBOEBPEMEHHOCTb JOTUYECKUX PACCY)KICHUAX, B BBIOOpE
BBITIOJTHEHMS 3a/1aHUS; (GhopMyIl U pelIeHUH HEeT OIMOOK, MOTyYeH
3. IlocnenoBarenbHOCTh | BEPHBIM OTBET, 3aJlaHUC peueHo
u PAalMOHATIBHOCTD | PALIMOHATBHBIM CIIOCOOOM.
BBITIOJTHEHU S 33/1aHNUS; _
Xoporio 4. CamocTosTensHocTs | CTYACHTOM 3aJaHHE PELICHO C MOJCKa3KOM
(6a3oBbIit pelleHus; HpernojaBares. I[Ipu »TOM cocTaBieH
YPOBEHb) 5.1 T.L. MPABWIBHBIA AITOPUTM PEIICHUS 3aJaHus, B
JIOTHYECKOM PACCY)KJIEHUU U PEUICHUH HET
CYIIECTBEHHBIX OIMMOOK; MIPABMILHO CIETIaH
BbIOOp dopMyn ans  pelieHus;  ecTh
OOBSICHEHUE PELICHHS, HO 33aJJaHHE PEIICHO
HEPALMOHAIBHBIM CIIOCOOOM WM JIOMYIIEHO
He OoJiee JBYX HECYIIECTBEHHBIX ONIMOOK,
IIOJIyYE€H BEPHBIA OTBET.
Y noBneTBOpUTEND CryneHtom 3a/laHue pelieHo c
HO MoJICKa3kaMu Tipeniofasarens. llpu stom
(moporoBbIit 3a/laHue MOHSATO MPABUIBHO, B JTOTHYECKOM
YPOBEHb) pPacCyXJIEHHUH HET CYIIECTBEHHBIX OIIMOOK,
HO JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH B
BEIOOpPEe (OpMYNI WJIM B MaTeMaTHYCCKHX
pacueTax; 3aJjaHHe PEHIeHO HEe IMOJHOCTHIO
WIH B 00111eM BUJIE.
Heynosnersopure CryneHToM 3a/laHue He pelIeHO.
JTBHO
(YpoBeHb He
chopMHpOBaH)

3. COOTBETCTBHE U3YYAEMBIX PA3JIEJIOB, PE3YJBTATOB OBYYEHUSA U
OLIEHOYHBIX CPEJACTB

Ne | Kounrpoaupyembie pasiennbi
(TeMbl) TUCHUILIHHBI*

n/n

Koa xonTpom-
pyemMoii komiie-

HaumeHnoBanue olieHOYHOI 0
cpeacTsa

TeHUHMHU (MM ee
4acT)




1. - -
BBenenne B HAHOTEXHOJIOTHUIO. VK-1, OIIK-2, cobecenoBanme
[TK-6
2. KHaCCH(I)HKaHHSI YK-I, OHK'Z, C06eceﬂ0BaHI/Ie,
HaHOMAaTEpHAaJIOB. [1K-6
pedepar
3. | Meronmt nonyuenusi| YK-1, OIIK-2, cobeceqoBaHueE,
HAaHOMAaTEpHAaJIOB. [1K-6
pedepar
4. TepmoauHamuka mpoueccos| YK-1, OIIK-2, co0ece0BaHUE
MIOJIy4YEHUsI HAHOCHUCTEM. [1K-6
S. Metonabl HCCJIeIOBAaHUS YK-1, OIIK-2, Ko o a5t pabora Ne 1
HTPOJIbHAS Ta No
HAHOCHUCTEM. T1K-6 P P
6. |Coiicra HaHOMaTepHaIOB. YK-1, OIIK-2,
cobeceloBaHue
[1K-6
7. |Maruutusie ceoiictBal] YK-1, OIIK-2,
cobeceioBaHNe
HaHOMAaTEPHAJIOB. [1K-6
8. Dnektponnbie u  onrtudeckue, YK-1, OIIK-2,
= cobeceloBaHue
CBOWCTBA HAHOMATEPHUAJIOB. [1K-6
9. [Mexanuueckue csoiictBa] YK-1, OIIK-2,
cobeceioBaHNe
HaHOMAaTEPHAJIOB. ITK-6
10..[Hanorexnonorus B copemensom VK-1, OITK-2,
KontpomnbHas padora Ne 2
MHUDE. [1K-6
4. OHEHOYHBIE CPEJCTBA AJiSA TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTH U TPOMEXKYTOUYHOM ATTECTAIIUA
Ilpumepnuvie onpocel 014 codecedosanus
1. OmpeneneHrie TEXHOIOTHH U HAHOTEXHOJOTHH.
2. MeTomp! MoydeHus] HAHOMATEPUAJIOB.
3. MexaHuveckre MEeTO/IbI MOTYYSHHsI HAHOTIOPIIIKOB.
4. Metoapl (U3UIECKOTO AUCTIEPTUPOBAHUS.
5. Meroabl XUMHUYECKOTO TUCTIEPTUPOBAHUS.
6. Buonormveckue MeTObI MOTYICHHS] HAHOMATEPHAIOB.
7. PeHTreHOCTPYKTYpHBIN aHAIU3 HAHOCTPYKTYD.
8. Macc-ceKTpocKomnusi.
9. DnekTpoHHAs CIIEKTPOCKOIIHS.

10. UndpakpacHas 1 paMaHOBCKAsI CTIEKTPOCKOTIHS.
11. ®oTtosmMHUCCHOHHAs U PEHTI€HOBCKAs CIIEKTPOCKOIINS.
12. SInepHblii MarHUTHBIN pe3onanc (SIMP).




13.
14.
15.
16.
17.
18.
19.
20.

wn
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0.

ONEeKTPOHHBIN apaMarHuTHeINA pe3oHanc (JI1P).

[IpuMeHeHre HaHOMATEPUATIOB U HAHOTEXHOJIOTUH.

OnTudeckre BOJIOKHA ¢ (POTOHHO-KPUCTAITNIECKON CTPYKTYPOH.
Hanomamussl 1 HaHOTIPHOOPBI.

Hanomatepuansl 1711 ”HPOPMALIMOHHBIX TEXHOJIOTUH.
MUKpPOIIEKTPOMEXAHUYECKUE CUCTEMBI.
HanosnexkTpoMexaHU4eCKre CUCTEMBI.

Marepuasnsl 1 TEXHOJIOTUU OyyLIEero.

Ilpumepnt 3a0anuit KOHMpPOALHBLIX padom

Koumponvnan paooma 1
Bapuanm 1

VYriaepoaHble HAHOTPYOKHU: METO/IbI ITOJyYEHHS U IPUMEHEHUE B MEAULIUHE.
[Tpumenenue GyIepeHOB ISl AAPECHON TOCTaBKH JICKAPCTB.

Pa3zpaboTka  OMOCOBMECTHMMBIX HAHOMATEpPHAJIOB W  TMOKPBITHH,  COAepiKalIuX
HAHOYACTHIIBI.

OTX0/1bI HAHOTEXHOJIOTUI: 00pa30BaHKE U TEXHOJOTUH YTUIN3ALHH.

MeTto/1bl U3MEpPEHUs AUCTIEPCHOCTH HAHOMATEPUAJIOB.

[TpuMeHeHne HaHOMATEPUAJIOB JJIsl IUArHOCTUKU 3a00JI€BaHU.

HcToyHUKY BbIIETIEHUS HAHOYACTUL:IPUMEHEHUE HAHOYACTHI] B CTPOUTENIBCTBE.
BnusiHue coctaBa Ha 9KOTOKCUYHOCTh HAHOYACTULIMETAIIJIOB U OKCU 0B METAJIJIOB.
Jaiite kiaccupukannio HaHOMAaTEpUAJIOB IO UX MPUPOJIE.

Kakune xapakTepucTUKU HAHOMaTepHUaIoB Bbl 3HaeTe?

Konmponvnas paboma 2
Bapuanm 1

Yro MoxeT ObITh MPUPOJHBIM HaHOOOBEKTOM? [IpHUBECTH apryMEHTHPOBAHHBINA OT BET U
PUMEPBHL.

I'te npuMenstoTest HaHoTexHosoruu? IlpuBectn apryMeHTHPOBAHHBIN OTBET U IPUMEDBI.
VcTouyHuKY BbIIETICHUS HAHOYACTHULL: TPUMEHEHNE KBAHTOBBIX TOYEK AJIs TEPaIUU.
Bnustaue ¢opMbl HAHOYACTHI] HA MX TOKCUYHOCTB 1n Vitro.

BnusHue pasmepa HaHOYacTHI] Ha JKOTOKCUYHOCTh (OakTepuu, THUIPOOHOHTHI,
pacTeHus).

Brusaue npuMeceit Ha SKOTOKCHYHOCTh YIJIEPOIHBIX HAHOTPYOOK.

Bnusiaue crioco0a BBeIeHUSI HAHOYACTHUI] B OPraHU3M Ha MX TOKCUYHOCTb.

Kakue xapakTepucTHKU HAaHOMaTepHUasoB Bbl 3HaETe?

B yem 0coOeHHOCTh YIIepoAHbIX HAHOTPYOOK?

. JaiiTe knaccuduKaIuo HaHOMaTEPHAIOB 110 (OpPME B Pa3MEPHOCTH

Kpumepuu oyenxku omeema cmyoenma npu 6b1n0ojaHeHUU KOHMPOAbHOU padomul

Ouenka TpeOoBaHusl K 3HAHUAM




OTJINYHO IIPUBECHBI [IOJIHBIC IIPaBUJIBHBIE PELICHUs, OTBETHl I'PAMOTHO
apryMEeHTUPOBaHbI

XOpOIIIO JOTIYIIEHbl HE3HAUUTEIbHbIE MOTPEUIHOCTH MPU OTBETAaX HA BOIPOCHI,
aprymeHranus Obljia He OJTHOM

YAOBJICTBOPHUTECIBHO B OTB€TAaX Ha HEKOTOPBIC BOIIPOCHI JOIMYIICHBI l"p}I'6BIC OH_II/I6KI/I, 4acCTb

BBIBOJOB HE apryMCHTHPOBAaHA UK apTYMCHTHUPOBAaHA HEIIPABUIIBHO

HEYJIOBJIETBOPUTENbHO | OTBeThl Ha 50 u Oonee % BOMPOCOB OUIMOOYHBI, OOJIBIIMHCTBO

BBIBOZOB HE apIr'yMCHTHUPOBAHLI HJIM apIr'YMCHTUPOBAHBI HCIIPABUIIBHO

CoNoOA~WNE

Tl e T e e N
OUAWNRO

Ilpumepnaa memamuka peghepamos

MeToibl oNTydeH sl Pa3InYHbIX HAHOKJIACTEPOB M HAHOCTPYKTYP.
YriiepoHbIe HAHOKJIACTEPHI, HAHOCTPYKTYPBI 1 HAHOMATEPHAIIBI.
OObeMHbIE HAHOCTPYKTYPUPOBAHHBIE MaTEPHAIIBL.

DNEKTPUYECKHE U MarHUTHBIC CBOMCTBAa HAHOCUCTEM U HAHOMATEPHAJIOB.
Camocb6opka u katanus. [loBepxHocTHBIE 3 (HEKTHI.

buonornueckre HaHOCTPYKTYPHI.

Hanorexnonorumu.

MeTo1bl H3MEpEeHUs, UCCIICAOBAHUS U (POPMUPOBAHUS HAHOCTPYKTYP.
30HI0BBIE TEXHOJIOTHH.

. MeToJibl uccne0BaHuil 1 U3MEPEHU HAHOCTPYKTYP.

. [IpuMeHeHrne HaHOMaTEePHAJIOB U HAHOTEXHOJIOTUH.

. OnTuueckue BOJIOKHA ¢ (DOTOHHO-KPUCTAIITUYECKON CTPYKTYPO.

. [lepuoanueckue gomennsie cTpykTypsl (IIJIC) B cerHeToneKTpruecKux KprcTasiax.
. Hanomarmmuel 1 HAaHOTIPUOOPHI.

. Hanomarepuans! 1y1st ”HQOPMAIIMOHHBIX TEXHOJIOTUH.

Kpurepun ouenuBanus pedgepara

Onenka TpeOoBanus k 3HAHUAM

O1neHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, €CITM BBITOJHEHBI BCE
TpeOOBaHUS K HANMCAaHUIO U 3aiuTe pedepara: obo3HadeHa npodiema
OTJIMYHO 1 000CHOBaHa €€ aKTyaJIbHOCTb, CIEJIaH KpaTKUil aHalau3 pa3iInyHbIX
TOYEK 3PEHHUS Ha paccMaTpUBAEMyIO MPOOJIEeMy U JIOTHYHO HM3JI0KEHA
COOCTBEHHAs! TO3UIUS, CHOPMYIHPOBAHBI BBIBOJBI, TEMa PACKPHITA
MOJTHOCTBIO, BBIJIEpKAH 00BEM, COOMIOCHBI TPeOOBAaHHS K BHEIIHEMY
oopMIIeHHIO, JaHBl TPABWIBHBIE OTBETHl Ha JOMOJHHUTEIHHBIE
BOIIPOCHI.

OueHka «XOpOLIO» BBICTABISIETCS CTYACHTY, €CIM OCHOBHBIE
TpeOoBaHusl K pedepaTy M €ro 3allUTe BHIIOJHEHBI, HO IPU 3TOM
Xopouro JONYIIEHbl HENOYETH. B  4YacTHOCTHM, HMEIOTCS HETOYHOCTH B
H3JI0)KEHUHU MaTepuaia; OTCYTCTBYET JIOTHUECKAs IIOCIEI0BATEIBHOCTD
B CY)KJICHUSX; HE BBIACpkKaH 00bEM pedepara; UMEIOTCS YIYIIECHUS B




o(pOpMIICHHH; Ha JOIOJIHUTENbHBIE BOMPOCHI TMPU 3ALIUTE JIAHBI
HETIOJIHbIE OTBETHI.

OLeHKa «YIOBJIETBOPUTEIBHO» BBICTABIIACTCS, €CIA HMEIOTCA
CYyILIIECTBEHHbIE OTCTYIUIEHHsI OT TpeboBaHuil k pedepupoBanuio. B

YAOBJICTBOPUTCIILHO YACTHOCTHU: TE€Ma OCBEIICHA JIUIIh YaCTUYHO, JOITYIICHBI (baKTquCKHe

OIINOKH B COACPIKaHUUN peq)epaTa HJIA IIpHU OTBETC HA JOIIOJHUTCIBHBIC
BOITPOCKHI; BO BPEM: 3alIUTHI OTCYTCTBYCT BBIBO.

HEYAOBJIICTBOPUTEIILHO OI_IGHKa «HCYIOBJICTBOPUTCIIbHO»  BBICTABJIACTCH, €Clin TEMa

pedepara He packpbiTa, 0OHAPYKUBACTCS CYIIECTBEHHOE HEITOHUMAHHUE
IPOOJIEMBI.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Ilpumepnulii nepeuenv 6onpocog K 3auemy

OcHOBHBIE KJIacChl HAHOMATepUaloB M HaHOoTexHojorui. Kiaccugpukanus u mMerojsl
NOJY4YEeHUsT HAHOKJIACTEpOB (KBAaHTOBbIE TOYKHM) U HAHOCTPYKTYp (KBaHTOBBIE
IIPOBOJIOKH).

dusnueckue, XUMHUYECKHME U TEXHOJIOIMYECKHE OCOOEHHOCTH pa3jIM4yHbIX THUIIOB
HAHOCTPYKTYPHPOBAHHBIX MaT€pHaJIOB.

VYriiepoHble HAHOKJIACTEPHI, HAHOCTPYKTYPbl, HAHOMATEPHAJIBI.

®dopma U1 CTPYKTypa HaHOTPYOOK, METO/IbI MTOJIYUEHUS.

CaoiicTBa HAaHOTPYOOK.

[IpumeneHnne HaHOTPYOOK.

I'paden. Cpoiicta. [Ipumenenue.

OObeMHbIE HAHOCTPYKTYPUPOBAHHbBIE MaTEPHUAIIBL.

DNEKTPUYECKHE U MarHUTHBIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB.

. DIEKTPOIPOBOANMOCTb TPEXMEPHBIX, IBYXMEPHBIX U OJJHOMEPHBIX HAHOCTPYKTYP.
. HeMarHMueHHOCTh ~ HAHOKJACTEPOB M HAHOCTPYKTYp. OPQPEKT  TUraHTCKOro

MarHeToCONpPOTUBIICHHUS.
Camoc6opka u karanus. [Ipoueccsl camoc6opku. Monocnon. Ilnomane moBepxHOCTH
HAHOYACTHII.

[ToBepxHOCTHBIE 2P PEKTHI. ATCOPOIIHSL.

MaxkpoMoeKyIsIpHbIE U CYTPaMOJIEKYIISIPHbIE HAHOCTPYKTYPHI.

benku, munemnisl 1 Be3ukyibl. buononumepsl. HykiienHoOBbIE KUCTOTHI.

JHK kak cmybmupoBaHHass HAHOMTPOBOJIOKA. DMYJIbCHH.

OcobeHHOoCTH CTpOeHUS U 001acTh MPUMEHEHUSI HAHOMATEPHUAIOB B METUIIMHE.
Omnpenenenne TEXHOIOTHH U HaHOTexHoJoruu. Kitaccudukanys HaHOTEXHOJIOTUH.
OcHOBHBIE IIPEJCTABIEHNS O COBPEMEHHBIX TEXHOJIOTUAX CHHTE3a HAHOMATEPHAJIOB.
OcHOBHBIE METOIbI JUATHOCTH HAHOMATEPHAJIOB.

MeToab! u3MepeHHsl, Ucciae10BaHus U (OPMHUPOBAHUS HAHOCTPYKTYP.
30HI0BEIE TEXHOJIOTHH.

[IpuMeHeHre HaHOMAaTEPUAIOB U HAHOTEXHOJOTUH.

Onrtuueckre BOJIOKHA ¢ (POTOHHO-KPUCTATITUIECKON CTPYKTYPOH.
HanomamuyHbel 1 HAHOTTPUOOPBHI.




Kpumepuu OUECHKU omeema Ha 3aueme

Ouenka

Kpurtepuu orBera

3auTeHo

['mybokoe m xopoliee 3HAHWE W MOHUMAaHHUE MPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHATHH; TEOPETUYECKUX
3aKOHOMEPHOCTE; (haKkTHIeCKUX JIaHHBIX 00CTOATENLHBIMN,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CJIauy 3a4€Ta; YACIbHBIN BEC
omMOOK MPU KOHTPOJIBLHOM TECTHPOBaHUH — He Oojiee 50%.

He3zaureHno

Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHHU, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKUX JaHHBIX, OLIMOOUHBIA OTBET HA

3a4eTe; YACIbHBIN BeC OMMUOOK MPU KOHTPOJIEHOM TECTUPOBAHUN —
ooiee 50%.




METOJUYECKHUE YKA3AHUS JI/1S1 OBYYAIOIUXCSI IO OCBOEHUIO
TACIHATITAHBI

Teopernueckuil Marepuan AMCHUIUIMHBI HM3y4aeTcsl B TEUEHUE OJHOI0 CeMecTpa B
COOTBETCTBUM C Yy4eOHBIM IUIaHOM. CaMOCTOSITENIbHAs BHEAyIUTOpHAs padoTa CTYJIEHTOB
obecrieueHa  IJICKTPOHHBIMH  YYeOHO-METOAMYECKUMHU  pecypcamu  (cucrema  Moodle),
BO3MOXKHOCTBIO OOIIICHHS CTYJICHTA C MPETNOoJaBaTeIeM MOCPEACTBOM DIICKTPOHHON
MOYTHI, 1I0CTYNIOM B Internet.

OCHOBY TEOpPETHUYECKON TOATOTOBKH [0 JUCHUIUIMHE COCTABISIOT JICKIIUH, KOTOPHIC
MPEJICTABIISIIOTCS CUCTEMAaTUYECKH B COYETaHUU C ceMuHapckuMmu. OCHOBHbBIE YYEHHS U
BJIQJICHUS OTPA0ATHIBAIOTCS U 3aKPEIUISIFOTCS HA CEMUHAPCKUX 3aHATHUSX.

AynurtopHble 3aHATUA (JIGKIMHU, CEMHHApbhl) OOBEIMHEHBI C CAMOCTOSTEIBHOW pPabOTOM
CTYJICHTOB, a TaKXXe 3aJIaHUsIMH, KOTOpBIC BBIIAET TperojaBareib, yepe3 cucreMy Moodle.
B pamkax TekyIei aTTecTaluu CTyIEHTOB OLEHUBACTCSI 110 CIEAYIOIIUM KPUTEPUIM:

- MOJTHOTA OTBETOB Ha TEOPETUICCKHE BOIIPOCHI JUCITUTUIAHBI,
- TpPaBWIBHOCTb OTBETOB HA BONPOCHI M 3aJaHUSl MPAKTHYECKOW HAIMpaBICHHOCTH,
- aKTUBHOE y4aCTHC Ha IPAKTHYCCKHUX 3aHATHUSX.

MeTtoauueckre yKa3aHHs K CEMHHApCKUM (IPAKTHUECKUM) 3aHATUAM. [OTOBSCH K
CEMUHApPY, CTYICHTHI TOJIKHBI:

- TO3HAKOMUTBCS  C  PEKOMEHJIOBAaHHOW  JHUTepaTypodl MO  3aJlaHHOM  Teme;
- TIO3HAKOMHTBCS CO CIIOCOOAMHM pEIICHWS pPAacueTHBIX 33aJa4 10 TEeMe CEeMHUHAapa;
- IPEIYCMOTPETH CIIOPHBIE MOMEHTHI.

[Tpy mOATOTOBKE, CTYACHT JOJDKCH IMPABWJIBHO OILICGHUTH BOIMPOC, KOTOPBIA OH B3SsUT IS
BBICTYIUICHUS K CEMHUHApCKOMY 3aHsITHIO. Ho J171s1 TOro 4TO OB MPaBUIILHO M Y€TKO OTBETUTH Ha
MOCTABJICHHBIA  BOTPOC HEOOXOIWMO TMPABWIBHO YMETh IIOJNB30BAThCS  YU4eOHOW, U
JIOTIOJIHUTENTbHOM JTUTEPATYpPOU.

[TepeueHs TpeOOBaHMI K TIOOOMY BBICTYILICHHUIO CTYJICHTA PUMEPHO TaKOB:

- pacKpbITHE CYITHOCTH poOIeMbI W perieHus 3aJ1auH.
- METOJOJIOTHYECKOe 3HaueHWe IS TPOPECCHOHATBHOW W TMPAKTUICCKOW JIeATEITHHOCTH.
BricTymenne  cTyaeHTa JOMKHO COOTBETCTBOBATH TPEOOBAaHUSM  JIOTUKH, YETKOE U
apryMEHTHPOBAHHOE, C MCIIOJIb30BAHUEM TTOHSITHIA, 3aKOHOB ¥ METOJIOB.



