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OI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22

Pabouast mporpamMma oo0peHa Ha 3aceaHuH
Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 11.04.2022 r., Ne8-04
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1. HEJIX OCBOEHUSA

1.1 | Llexs ocBOGHMS TUCIUILIHHEI - (POPMUPOBAHIE KOMIIETCHITNH B COOTBETCTBHIHM C y4€OHBIM IUIAHOM, a TakoKe KOMIDIEKca
(yHIaMEeHTaNbHBIX NIPECTABICHU, COCTABIIAIOIIMX OCHOBY TUCIMIUIMH HAHOXMMHH ¥ HAHOTEXHOJIOTUH, HOpMUpPOBaHUE
MOHUMAaHHs OCHOBHBIX Hay4YHO-TEXHUYECKIE POOIeM HAHOTEXHOJIOIUH U ICPCIIEKTHB Pa3BUTHS JaHHOI
(dyHIaAMEHTaIFHOM 00J1aCTH 3HAHHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bnoxk OIT: b1.B.IB.05

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |buoopraHuueckas XUMUs

2.1.2 | buodwusuxka. Yacts 2. MonekymsipHas Onopusmnka

2.1.3 | AudpakuuoHHBIE © MUKPOCKOITHYECKAE METOIBI

2.1.4 | Meroasl Ucciie0BaHUS MaTEpHAIIOB

2.1.5 | OcHOBBI HU3NYECKOI U KOJIIOUTHON XHMUU

2.1.6  |IIpou3sBoaCTBEHHAsI IPAKTHKA

2.1.7 |bnodwmsuxa. Yacts 1. brnodusmka OHOIOTHYECKUX TPOLIECCOB

2.1.8 | MarepuasioBeieHHUE U TEXHOJIOTUH NIEPCIIEKTUBHBIX MAaTEPUAIIOB

2.1.9 | Merponorus u HCHBITaHHUS (QYHKIIHOHAIEHBIX MaTECPHAIOB

2.1.10 | OcHOBBI OpraHUYECKONH XUMHUHU

2.1.11 | Teopust a3 u ha3oBbIX IpeBpaIICHHIH

2.1.12 | YuebOHas nmpakTuka

2.1.13 | ®usnyeckue CBOWCTBA HAHOMATEPUAIOB

2.2 JucuuminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is]) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |IoaroToBka K mpoleIype 3alIUTHI U 3aIUTa BBITyCKHON KBATU(HUKAIIMOHHON paboTHI

2.2.2  |IIpepnumnnoMHas PaKTUKa

3. PE3YJIBTATBI OBYUYEHUAA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIlMSIMHA

IIK-3: Cnioco6eH MIaHNPOBATH IKCHEPUMEHTAIbHBIE HCCIETOBAHUS U Pa3pad0TKy HAHOCTPYKTYPHPOBAHHBIX
JIEKAPCTBEHHBIX CPEICTB Pa3INYHOr0 Ha3HAYEHHS

3HaTh:

I1K-3-31 3HaTh OCHOBHBIEC (PU3NUECKAEC U XUMUUECKIE TEPMHUHBI, IOHSTHS ¥ IPUHINIIE HAHOXUMUH ¥ HAHOTEXHOJIOTUH JUTS
OCYIIIECTBIICHHS pa3pabOTKI HAHOCTPYKTYPHPOBAHHBIX JICKAPCTBEHHBIX CPEACTB

ITK-4: Cnioco0eH ocylecTBIATh KOMILIEKCHbIE HCCIEI0BAHMS U 000CHOBBIBATh PALlMOHAJILHbIN BBIOOP MaTepHaJIOB H
o0opy1oBaHHs MPU pa3padoTKe TeXHOJOTHU NPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JIEKAPCTBEHHBLIX CPEICTB PAa3JIMYHOI0O
Ha3HAYeHUsI

3HaTh:

[1K-4-32 oco3HaBaTh MEXIUCHUILIMHAPHBIA XapakTep HAHOXUMHUU 1 HAHOTEXHOJIOTHH;

[IK-4-31 3HaTh ¥ MOHUMATh MNPUYNHBI, O6YCJ'IOBJ'II/IB3.IOH.[I/IC HU3MCHCHHUEC MHOTI'X (l)I/ISI/I‘{€CKI/IX 1 XMMHYECKUX CBOMCTB BEILIECTBA B
HaHOMETPOBOM JJUAIIa30HEC ITPU pa3pa60TKe TCXHOJIOIMH ITPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JICKAPCTBCHHBIX CPCACTB;

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHBbIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA OCHOBE (pyH/IaMeHTAJIbHBIX 3HAHMIT
B 00J1aCcTH MaTepuaJIoBeICHUA U TEXHOJTOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

3HaTb:

OIIK-1-31 ocHOBHBIC BUIBI HAHOOOHEKTOB M HAHOMATEPHAJIOB, YMETh MTPOTHO3UPOBAThH X YCTOWIMBOCTD U (PU3HKO-XHUMUICCKHE
CBOWCTBA; IMETh MPEJICTABICHHS O MPUOOPAX U YCTPOUCTBAX, pa3padaThiBaeMbIX HA OCHOBE HAHOMATEPHAJIOB

ITK-4: Cnioco0eH oCcylecTBIATh KOMILIEKCHbIE HCCIEI0BAHMS U 000CHOBBLIBATh PALIMOHAJILHbII BbIOOP MaTepHaJIOB H
o0opynoBaHus NpU pa3padoTKe TEXHOJOTHU NPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIeKAPCTBEHHLIX CPeCTB PAa3IMYHOI0
Ha3HAYeHHUs

YMmerb:

[1K-4-Y'1 ymeTs aHaIM3UPOBATH IIPOLECCHI, SIBICHUS U MAaT€PUAIIbI C UCTIONH30BaHUEM COBPEMEHHBIX aHATUTHUECKIX METOJIOB;

[TK-4-Y2 yMeTbh aHaNM3UpOBaTh U 00pabaThIBaTh MOITYICHHBIEC PE3YJIbTATHI C IPUMEHEHUEM ITPOrPAMMHBIX CPE/ICTB U
HEPCOHAIIBHON KOMIBbIOTEPHOM TEXHUKU;




OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE H (MJIH) HCCIeI0BaTeIbCKUE 321241, HA OCHOBE (PyH1aMeHTAIbHBIX 3HAHUI
B 00J1aCTH MaTepHAJIOBEACHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKIUCIMIUIMHAPHBIX 00J1aCTX

YMmerb:

OIIK-1-Y1 ymeTs NpUMEHATH HONTyIeHHbIE (PyHAaMEHTATbHBIC 3HAHNS U PEIICHUS IPAKTHIECKUX HAYIHBIX 3312

IIK-3: CnocodeH MIaHUPOBATH IKCIEPHMEHTAJIbHbIE HCCIE0BAHUS U Pa3paboTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEJICTB PA3JIHYHOT0 Ha3HAYEHNS

YMmerb:

[IK-3-¥Y2 ymeTs caMOCTOSTENbHO paboTaTh C IUTEPATyPOH;

[TK-3-Y1 ucnonb30BaTh IMOIXOABI M TEXHUKH B COBPEMEHHBIX HAYUHBIX UCCIICNOBAHUAX IIPH pa3pabOTKe METOIOB IOIyUCHHS
(DYHKITHOHAIBHBIX HAHOMATEpHAJIOB;

ITK-4: Cnioco0eH ocyliecTBIATh KOMILIEKCHbIE MCCIEI0BAHMS U 000CHOBBIBATh PALlMOHAJILHbIN BBIOOP MAaTepHaJIOB U
o0opynoBaHus MPU pa3padoTKe TeXHOJOTHU NPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JIEKAPCTBEHHBIX CPECTB Pa3IMYHOI0
Ha3HAYeHUsI

Baanernb:

[1K-4-B1 Bnagets OCHOBHBIC METOJBI HCCIEIOBAHUS (PU3NKO-XIMHUUECKIX CBOMCTB HAHOMATEPUAIOB (NEKTPOHHAS MUKPOCKOIHS
U aTOMHO-CHJIOBAsi MUKPOCKOIIHUSI, PEHTT€HOCTPYKTYPHBIH aHANIN3, CHEKTPOCKOIH);

ITK-3: Cnocoden m1aHNPOBATH IKCIEPHMEHTAIBHbIE HCCJIeI0BAHNS 1 Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKapPCTBEHHBIX CPEICTB PA3IHYHOT0 HA3HAYEHNUS

Baagern:

[IK-3-B1 BnameTs METOAaMH U CPEACTBAMH U3MEPEHUN (PU3UUECKUX, XUMUUECKUX U OMOIOTHYECKUX CBOHCTB HAHOMATEPHUAIOB

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA OCHOBE (pyHIaMeHTAJIbHBIX 3HAHMIT
B 00J1aCTH MaTEepUAJIOBeeHUsI W TEXHOJOTHH MATEPHAJIOB H 3HAHUI B MEKITHCIMIITHHAPHBIX 001aCTIAX

Baaaernb:

OIIK-1-B1 BJIaACTh MCTOAaMH ITOJTYYCHU (I)yHKI.lI/IOHaJ'ILHLIX HaHOMAaTCpHaJIOB Ha OCHOBE MMTPUHIUIIOB HAHOXUMHHU U
HaHOTCXHOJIOTHH (XI/IMI/I‘ICCKI/IC, (1)I/I31/I‘ICCKI/IC 1 OHOJIOTHYECKUE MCTOIBI MMOJTYYCHHS, IIOAXOAbI KCHU3Y-BBCPX» U ((CBCpr—BHPI?;)));

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BUj 3aHATUSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pasnen 1. Beenenne B
HAHOXMMMIO U
HAHOTEXHOJIOTHIO.
OCHOBHbIE IOHATHS.

1.1 Bgenenue B 3 2 OIIK-1-31 TIK- J.1 P1
HaHOTeXHOJOTHIO. [ToHATHS 3-31 JI1.2J12.1J13.
HaHOHAayKa, HAHOTEXHOJIOT U, 1J13.2
HaHOYACTHIIA, 21
HAHOCTPYKTYpa.
Hanomatepuanst. /Ip/

1.2 Beenenue B 3 8 OIIK-1-31 TIK- JI1.1 P2
HaHOTeXHOJoru0. [ToHsATHS 3-31 IIK-3-Y2 | JI1.2J12.1J13.
HaHOHAayKa, HAHOTEXHOJIOTHS, 1J13.2
HAaHOYACTHIIA, 21
HAHOCTPYKTYpa.
Hanomarepuanst. /Cp/

1.3 OCHOBHBIE TIOHATHUS 3 2 OIIK-1-31 TIK- J.1 P3
HaHOXUMUU 1 3-31 JI1.2J12.1J13.
HaHOTEXHOJIOTHUH. 1J13.2
DIIEKTPOCTaTHYECKUE 21
3 PEKTHI, TOKATBHBIH
TEIIOBOI HArpes,
ItacThyeckas aedopmanus,
T10JIEBOE HCTIApPEHUE
MTOJIOKUTEIBHBIX U
OTPHIATENFHBIX HOHOB,
MOHEPOMOTOPHBIH 3D DeKT,
3 PEKT IMEKTPOHHOTO
Berpa. /IIp/




1.4

OCHOBHBIE TIOHSTHUS
HaHOXHMUH U
HAHOTEXHOJIOTHH.
DIEeKTPOCTATHUECKUE

3¢ eKThl, TOKATbHBIN
TEIJIOBOM HarpeB,
TUTacTUgecKast nedopmarys,
MOJIEBOE UCTIAPEHHE
MOJOKUTENbHBIX U
OTPHIATETFHBIX HOHOB,
MOH/ICPOMOTOPHEIH 3 exT,
3 QEeKT 2NEKTPOHHOTO
Betpa. /Cp/

OIIK-1-31 IIK-
3-31 [IK-3-Y2

J1.1

JI1.2J12.1J13.

1J13.2
€

P4

Pa3gen 2. Ucropus
pa3sutus. Bynymee
HAHOTEXHOJIOTHIA:
NnpodJieMbl M NepCreKTUBbI.

2.1

Hcropus pa3BuThs
HaHOTEXHOJIOTUH.
HaHnocTykrypHBIE 371€MEHTBL
BEILECTBA.
HanocTpyKkTypHBIE 3IeMEHTHI
BEII[ECTBA: aTOMBI, MOJICKYIIBL,
(ymnnepeHsl, HAHOTPYOKH,
KiacTepsl. KBaHTOBBIE TOUKI
(KT) - uckyccTBEeHHBIE
MOJIEKYIIBI.
HanoctpykrypHsie
noimmeps! /IIp/

OIIK-1-31 IIK-
3-31

JI1.1J11.2

JI1.3J12.1J13.

2

P5

2.2

Hctopus pa3Burus
HaHOTEXHOJIOTHH.
HaHocTykTypHBIE 2IIEMEHTHI
BEIIECTBA.

HanoctpykrypHbie 3eMeHTbI
BCIL[ECTBA: aTOMBI, MOJICKYIIBI,
(dysepeHbl, HAHOTPYOKH,
Ki1actepsl. KBaHTOBBIE TOUKH
(KT) - uckyccTBeHHbIC
MOJICKYJIBI.

HanoctpykrypHsie
nonumepsl /Cp/

OIIK-1-31 IIK-
3-31 [IK-3-Y2

JI1.1 J11.2

JI1.3J12.1J13.

2

P6

23

WuctpymenTapuii
HaHOTexHoJjora. Marepuaibl
Ha OCHOBE HAaHOCTPYKTYPHBIX
snementos. /Ilp/

OIIK-1-31 IIK-
3-31

JI1.1 J11.2

JI1.3J12.1J13.

2

P7

2.4

WuctpymenTapuii
HaHOTexHojora. Marepuaibl
Ha OCHOBE HAHOCTPYKTYPHBIX
anemenToB. /Cp/

OIIK-1-31 IIK-
3-31 [IK-3-Y2

JI1.1J11.2

JI1.3J12.1J13.

2

P8

2.5

Bynymiee HaHOTEXHOIOTUI:
MpoOJIeMbI U IEPCTIEKTUBBL.
I'erepoctpykrypsl (I'C) . /TIp/

OIIK-1-31 IIK-
3-31 [IK-3-V1

JI1.1 JI1.2

JI1.3J12.1J13.

2

P9

2.6

Bynymiee HaHOTEXHOOTHI:
MPOOJIEMBI ¥ TIePCTICKTUBHI.
I'erepoctpyxrypsr (I'C). /Cp/

OIIK-1-31 IIK-
3-31 IIK-3-V1
[K-3-Y2

JI1.1J11.2

JI1.3J12.1J13.

2

P10

Pasgen 3. O0beKThbI
HAHOXHMMHH

3.1

OOBEKTHI HAHOXMMUHU.
Knaccugukanuu
Ha”ovactu. /T1p/

OIIK-1-31 IIK-
3-31 IIK-4-32

JI1.1J11.2
JI1.3J12.1

P11

32

OOBEeKThl HAHOXUMHH.
Knaccugukanuu
HaHovactuil. /Cp/

OIIK-1-31 IIK-
3-31 [IK-3-V2
I1K-4-32

JI1.1J11.2
JI1.3J12.1

P12




33 HanooObekTs! Kak OCHOBA OIIK-1-31 JIL.1J11.2 P13
HOBBIX JIEKAPCTB U CHCTEM MX OIIK-1-V1 JI1.3J12.1
HaIpaBJIEHHON JOCTaBKH. OIIK-1-B1 IIK-
Cunte3 HaHOCTPYKTYD. /IIp/ 3-31 TIK-3-VY1
[IK-3-B1 IIK-4
-31
34 HaHo0OBEeKTHI Kak OCHOBA OIIK-1-31 JIT.1J11.2 P14
HOBBIX JIEKAPCTB U CUCTEM UX OIIK-1-V1 JI1.3J12.1
HaTpaBIEHHOH TOCTaBKH. OIIK-1-B1 IIK-
CunTe3 HaHOCTPYyKTYp. /Cp/ 3-31 TIK-3-VY1
[K-3-Y2 TIK-3
-B1 IIK-4-31
3.5 KBaHTOBBIE HAHOCTPYKTYpPbI OIIK-1-31 Jd1.1 P15
pazIU4HOI OIIK-1-B1 IIK- JI1.2J12.1
pasmepHocTa. /IIp/ 3-31 TIK-3-VY1
[K-3-B1 IIK-4
-31 [IK-4-32
[1IK-4-B1
3.6 KBaHTOBBIE HAHOCTPYKTYpPbI OIIK-1-31 J1.1 P16
Ppa3IHIHOM OIIK-1-B1 IIK- | JI1.2J12.1
pasmepHocTH. /Cp/ 3-31 [IK-3-VY1
[IK-3-Y2 TIK-4
-31 [IK-4-32
[IK-4-B1
3.7 YrneponHsie OIIK-1-31 JI1.1J12.1 P17
HaHOCTPYKTYpHI /TIp/ OIIK-1-B1 IIK-
3-31 [1K-3-V1
[K-3-B1 IIK-4
-Y1 [IK-4-Y2
3.8 YrneponHsie OIIK-1-31 JI1.1J12.1 P18
HaHOCTPYKTYphI /Cp/ OIIK-1-B1 IIK-
3-31 [1K-3-V1
[K-3-Y2 TIK-3
-B1 IIK-4-V1
K-4-Y2
3.9 [TopomkoBsie OIIK-1-31 J.1 P19
HaHoMaTepuainsl. /Ip/ OIIK-1-Y1 JI1.2J12.1
OIIK-1-B1 IIK-
3-31 [1K-3-V1
TTK-4-32 TIK-4-
V1 IIK-4-Y2
[1IK-4-B1
3.10 |IloporxkoBsie OIIK-1-31 JI1.1 P20
HaHomarepuaisl. /Cp/ OIIK-1-B1 IIK- JI1.2J12.1
3-31 [IK-3-VY1
[IK-3-Y2 TIK-4
-32 [IK-4-V1
[K-4-Y2 TIK-4
-B1
3.11 |Hanomarepuaiibl Ha OCHOBE OIIK-1-31 J.1 P21
OPraHNYECKUX BEILIECTB, OIIK-1-B1 IIK- JI1.2J12.1
Guonoruueckue 3-31 [IK-3-V1
HaHomarepuaisl. /IIp/ T1K-4-32 TIK-4-
V1 IIK-4-Y2
IK-4-B1
3.12 | IIpuMepbl HAHOCTPYKTYp B OIIK-1-31 Jd1.1 KM2 P22
JKUBBIX opranusmax /I1p/ OIIK-1-B1 IIK- | JI1.2J12.1
3-31 [IK-3-V1
I1K-4-32 T1K-4-
V1 I[K-4-Y2

I1K-4-B1




3.13

Hanomarepuansl Ha OCHOBE
OpPraHUYEeCKUX BEIIECTB,
Ononornaeckue
HaHoMartepuansl. [TpumMepsl
HAHOCTPYKTYp B JKUBBIX
opranusmax. /Cp/

OIIK-1-31 J1.1 KM1 P23
OIIK-1-B1 IIK- | JI1.2JI2.1
3-31 IIK-3-V1
IK-3-Y2 IIK-4
-32 1IK-4-Y1
IK-4-Y2 TIK-4
-Bl

5. ®OHJI OIEHOYHbBIX MATEPHAJIOB

5.1. KonTtpoasHble MeponpusiTHsi (KOHTPOJIBHAsI padoTa, TecT, KOJJIOKBUYM, 9K3aMeH U T.I), BOMPOCHI LISt
CaMOCTOSITETbHOMH MOATOTOBKH

[IpoBepsiembie
Kon KonTponsHoe
WHINKATOPBI Bormpocs! 11 moaroToBKH
KM MepOoTpHsITHE .
KOMITETEHITHIA
KM1 3auer ITK-3-31;11K-3- Bompocksr k 3auery.

V1;TIK-3-Y2;[IK-3-
B1;0I1K-1-31;0TK-
1-B1;0IIK-1-V I;[IK
-4-31;TIK-4-V 1;TIK-
4-B1

1. OcHOBHBIE KJTaCChl HAHOPA3MEPHBIX CUCTEM .

2. Hanotpy0Oxu u ux cBoiictBa. Mcrnonp3oBanne HAaHOTPYOOK B KAYECTBE
9NIEMEHTHOH 0a3bl MUKPOAJIEKTPOHHKH.

3. VriieponHble HAHOCTPYKTYphl. DyiuiepeH. VicTopus oTKphITHS,
CTPYKTypa, BO3MOXXHOCTH MOJIU(UIIMPOBAHUS, 00IACTH IPUMEHEHUSL.
4. IlopourkoBsle HaHOMaTepuaabl. OCHOBHBIE METO/bI TIOTy4eHHS U
HAalpaBJIeHHs NPAKTHUECKOTO UCTIOIb30BaHHUS.

5. Hanomarepuansl Ha OCHOBE OJIOK-COITOTIMMEpOB. BozmoxkHOCTH
MPaKTUYECKOTO UCTIONB30BAHHS.

6. CynpaMoneKynsipHble CTPYKTYpbl. CTPYKTYpBI € IePeXOJHBIMU
MeTaiamMu. JleHapuTHble MoJieKyibl. CynpaMoNeKysipHble
JIeHApUMeEpBl. BO3MOXKHOCTY NPAKTUYECKOTO UCTIONB30BaHUS.

7. HanocTpykrypupoBaHHbIe MaTepuansl. OCHOBHBIE METOABI
MONy4YeHHs U HalpaBJIeH s MIPaKTHUECKOTO UCTIOIb30BaHMUS.

8. buonoruueckue HaHOMaTEPHUAIIBL.

9. IlopucTsle HAHOCTPYKTYPbL. MeToAbl IOIyYEHUS U BO3MOXKHOCTH
MPaKTUYECKOTO UCTIONb30BaHHUSI.

10. KBaHTOBBIE TOUKH, KBAHTOBbIE IIPOBOJIOKH U KBAHTOBBIE KOJIOJLIBL.
OCHOBHBIE IPUHIATIBI IPUTOTOBJICHNUS KBAHTOBBIX HAHOCTPYKTYD.

11. HaHOBNMEKTpOHMKA KaK OJJHO M3 HANPaBJICHUI IPUMEHEHUS
HaHOTEXHOJIOTHH.

12. Pons HAHOTEXHOJOTHH B Pa3BUTHH (OTOHHUKH.

13. IlpuMeHeHIe HAHOMATEPHAIOB B MEAUIIHE X OHOIOTHH:
XUPYPTHUECKHH 1 CTOMATONOTHYECKUI HHCTPYMEHTapHii, THarHOCTHKA,
UCKYCCTBEHHBIE OPTaHbl U TKaHH.

14. IIpuMeHeHUEe HAHOCTPYKTYP B XMMUU U XUMUYECKOH TEXHOJIOTHU.
Karanuz Ha HaHO4YacTHLIAX.

15. IlpuMeps! KOHCTPYKIMOHHBIX U HHCTPYMEHTANBHBIX MaTEpHANOB,
U3TOTOBJIEHHBIX C MCIIOJIb30BAHUEM HAHOTEXHOIOTUH.

16. Harnoxommo3utHsle MaTepuansl. Knaccudukarist HIHOKOMIIO3UTOB .
17. HanoxoMno3utsl. O61I1e METOABI OTy4YeH s HAHOKOMIIO3UTOB,
BO3MOKHOCTH MPAaKTUYECKOTO HCTIOJIb30BAHHS.

18. Hanosnepreruka. Bo3aM0oXHOCTH HCITOJIB30BaHMSI HAHOTEXHOJIOTUI
JUISL CO3/1aHMS TOIIMBHBIX AJIEMEHTOB M YCTPOUCTB [UIS XpPaHEHHS
SHEPIUHU.

19. HaHO3/1€KTpOMEXaHUYECKUE CUCTEMBI: HAHOMAIIMHBI U
HAHONPUOOPEL. [IpUHINIIBI H3TOTOBICHNUS, BO3MOXXHOCTH IIPUMEHEHUS.
20. Hanorexnomnorusi. OCHOBHbIE TEXHOJIOTHUECKHUE IPUHLIUIIBL:
«CBEPXy—BHU3» M «CHU3Y—BBEPX». MeXaHN3MBbI CAMOOPTaHU3ALUH.

21. ®usnyeckue METO/Ibl CUHTE3a HAHOIIOPOIIKOB .




KM2

JlomarrHee 3agaHue

OIIK-1-31;011K-1-
B1;[1K-4-32;TTK-4-
B1;ITK-3-V 1;TTK-3-
31;T1K-4-V2;[TK-4-
31;011K-1-Y 1;ITK-4
-V 1;IK-3-Y2;TTK-3-
BI

ITnceMenHO€E noMallHee 3aJaHue.

1. MaiiTe onpeneneHus TEPMUHOB: HAHOYACTHIIA, HAHOCUCTEMA,
HaHOKOMIIO3UT, HAHOHAYKa, HAHOTEXHOJIOTUS.

2. Kinaccuguxanus HaHOpa3MEPHBIX CHCTEM.

3. KBaHTOBBIE HAHOCTPYKTYPHI ¢ pazMepHocThio 0D-, 1D-, 2D-.
B03MOXHO 111 TOJTydeHHe CTPYKTYp ¢ IpoOHO# pasMepHOCTHIO: 1 <D <
2 unu 2 < D < 3? [IpuBenute npuMepsl.

4. K xakuM THUIIaM HaHOPA3MEPHBIX CUCTEM CIIEAYeT OTHECTH
(yIIepuThl, HAHOTOPHUCTHIM KPEMHHI M CTEKIIA, COACpIKALIHE
HeOOJIBIIOE KOJIMYECTBO AUCTIEPTHPOBAHHBIX HAHOPA3MEPHBIX YaCTHIL
Meraa? .

5. Mo’KHO 711 ¥ Ha OCHOBaHUM Kakux Kpurepues Moiiekyiny JJHK
paccMaTpuBaTh Kak HAHOOOBEKT?

6. Tunbl KOMIO3ULIMOHHBIX HaHOMaTepHuanoB. KocTHast TkaHb Kak
61OIOTNYeCKUi HAHOKOMIIO3UT.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTbl

Hazsanune
paboTsl

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHINH

Coneprxanue paboTsI

Pl

[Ipakrnueckas
pabota 1. Beenenue
B HAHOXUMHUIO U
HAHOTEXHOJIOTHIO.
OCHOBHBIE TIOHSATHSI.
Benenue B
HAaHOTEXHOJIOTHIO.
IToHsATHs HaHOHAYKA,
HaHOTEXHOJIOTHS,
HAHOYACTHIIA,

HaHOCTPYKTYpa.
Hanomarepuansi.

OIIK-1-31;0I1K-1-
v1

BBeneHre B HAHOXMMHIO 1 HAHOTEXHOJIOTHIO. OCHOBHBIC ITOHSTHSL.
Baenenne B HanoTexHOMOrMIO. [ToHATHS HAaHOHAyKa, HAHOTEXHOJIOTHS,
HaHOYaCTHLA, HAHOCTPYKTYpa. Hanomarepuasl.

P2

CamocTrosgTenpHas
pabota 1. Beenenue
B HAHOXUMHIO U
HaHOTEXHOJIOTHIO.
OCHOBHEBIC ITOHATHS.
Baenenue B
HaHOTEXHOJIOTHIO.
[TonsiTHst HaHOHAYKa,
HAHOTEXHOJIOTH,
HaHOYaCTHIIA,

HaHOCTPYKTYpa.
Hanomarepuansi.

OIIK-1-Y 1;I1K-4-
32;I1K-4-31

BBenenne B HAHOXMMHIO 1 HAHOTEXHOJIOTHIO. OCHOBHBIC TIOHSTHS.
Baenenne B HaHOTexHONOTHIO. [I0OHATHSA HAHOHAYKA, HAHOTEXHOJIOTHS,
HaHOYACTHIA, HAHOCTPYKTYpa. Hanomarepuaisl.

P3

IIpaxruueckas
pabota 2. OcHOBHEBIE
HOHATHS HAHOXUMHHU
1 HAHOTEXHOJIOTHH.
DIeKTPOCTaTHIECKH
e 3¢ dexThI,
JIOKQJIbHBIN
TEIIOBOM HArpes,
IIacTHYecKast
nedopmarus,
TI0JIEBOE HCTIApEHHE
HOJOXKUTENBHBIX 1
OTPHULIATENBHBIX
HOHOB,
HOHJEPOMOTOPHBII
ek, s dexr

OJICKTPOHHOI'O BETpa.

OIIK-1-31;T1IK-4-
31;0I1K-1-B1;0I1K-
1-v1

OCHOBHBIE TOHATHS HAHOXUMHH W HAHOTEXHOJIOTHH.
OnexrpoctaTrueckue 3G GeKThl, TOKATbHBINA TEIIOBOW HAarpes,
IIacTH4eckas AedopManusi, IoJIeBOe NCTIapEHHE MOJIOKUTEIBHBIX 1
OTPHUIATENTFHBIX HOHOB, IIOHJAEPOMOTOPHEIH 3 dexT, sdpdexr
3JIEKTPOHHOTO BETpA.




P4

CamocrosTenpHas
pabota 2. OCHOBHBIE
MTOHATHUS HAHOXVMUHU
Y HAHOTEXHOJIOTHH.
DNEeKTPOCTaTHUECKU
¢ 3¢ dexThI,
JIOKaJIbHBIN
TEIIOBOM Harpes,
IUIACTUYECKAS
nedopmarus,
M0JIEBOE UCTIAPEHHE
MOJIOKUTENBHBIX U
OTPHIATEIBHBIX
HOHOB,
HOHJEPOMOTOPHBII
s dekt, s3pdext

OJICKTPOHHOTI'O BETpaA.

OIIK-1-31;I1K-4-
31;0IIK-1-B1;0IIK-
1-V1

OCHOBHBIE MOHTHS HAHOXUMHUH 1 HAHOTEXHOJIOTHH.
OnekrpocraTnyeckie 3QHEKThl, IOKAIBHBIH TEIIOBOI Harpes,
iacTudeckas aedopmanysi, oJeBoe NCAPEHHUE MOJIOKUTEIBHBIX U
OTPHUIATEIFHBIX HOHOB, IOHAEPOMOTOPHEIH A dext, adpdexr
3NEKTPOHHOTO BETpa.

P5

IIpaxrrueckas
pabora 3. Hcropus
pa3BUTHA
HAHOTEXHOJIOTHH.
HanoctykrypHble
JJIEMEHTHI BEILECTBA.
HanoctpykrypHsie
3JIEMEHTBI BELLECTBA!
aTOMBI, MOJICKYIIBL,
(bymiepeHsl,
HaHOTPYOKH,
KIIaCTEpHI.
KBanTtoBbIE TOUKH
(KT) -
HCKYCCTBCHHBIE
MOJIEKYIIBL.

HanoctpykrypHbie
HOJIUMEPbI

OIIK-1-31;0I1K-1-
Y 1;I1K-4-31;11K-4-
32

Hctopus pa3BuTHS HAHOTEXHOJIOTHH. HaHOCTYKTYpHBIE 3JIEMEHTHI
BemecTBa. HaHOCTPYKTYpHBIE 37IEMEHTHI BEIIECTBA: aTOMBI, MOJIEKYJIbI,
(dymepenbl, HaHOTPYOKH, KiacTepsl. KBantossle Touku (KT) -
WCKYCCTBEHHBIC MOJICKYJIbI. HaHOCTPYKTYpHBIC TTOJIUMEPHI

P6

CamocTrosTenbHast
pabora 3. cropus
pa3BUTHA
HaHOTEXHOJIOTHU.
HanoctykrypHble
AIIEMEHTHI BEILECTBA.
HanoctpykrypHsie
SIIEMEHTHI BEIIeCTBA!
aTOMBI, MOJICKYJIBI,
¢bynnepeHsl,
HAHOTPYOKH,
KIIaCTEePHI.
KBanTtoBbIe TOUKH
(KT) -
WCKYCCTBCHHBIC
MOJIEKYJIBI.

HanoctpykrypHbie
HOJTUMEPBI

OIIK-1-31;IIK-4-
31;0IIK-1-Y 1;I1IK-4
-32

Vicropus pa3BUTHSA HAHOTEXHOJOTHH. HaHOCTYKTypHBIE 31eMEHTHI
BemecTBa. HaHOCTPyKTypHBIE 371eMEHTHI BEI[ECTBA: aTOMBI, MOJICKYIIBL,
(ynnepensl, HaHOTPYOKH, Ki1actepsl. KBantoBsle Touku (KT) -
HCKYCCTBEHHBIE MOJIEKYIbl. HaHOCTpYKTYpHBIE HOMMMEPBI

P7

[Ipakruueckas
pabora 4.
WHcTpymenTapuii
HaHOTEXHOJIOTa.
Marepuainsl Ha
OCHOBE
HAHOCTPYKTYPHBIX
3JIEMEHTOB.

OIIK-1-B1;IIK-4-
VLIIK-4-Y2

WHctpymenTapuil HaHoTexHOI0ra. Marepuanbsl Ha OCHOBE
HaHOCTPYKTYPHBIX 3JIEMEHTOB.




P8

CamocrosiTensHas
pabota 4.
WnuctpymenTapuit
HAHOTEXHOJIOTA.
Marepuainsl Ha
OCHOBE
HAHOCTPYKTYPHBIX
3IIEMEHTOB

OIIK-1-B1;[1K-4-
V1;TIK-4-V2

MHucTpymMeHTapuil HaHOTEXHOIO0ra. MaTepuaibl Ha OCHOBE
HAHOCTPYKTYPHBIX 3JIEMEHTOB

P9

[Ipakrnueckas
pabora 5. bynymiee
HaHOTEXHOJIOTHIA:
poOIeMbl U
MIEPCIEKTHBBI.

I'eTepocTpykTypbl
To).

OIIK-1-Y1;1IK-4-Y2

Bynyiiee HaHOTEXHOJIOTHIA: POOJIEMBI U IEPCIIEKTHBEI.
I'erepoctpykrypst (I'C) .

P10

CamocrosTenpHas
pabora 5. bynymiee
HAHOTEXHOJIOTHH:
poOIEeMBI U
MEPCIICKTUBEI.

IerepocTpyKTypHI
To).

OIIK-1-Y1;IIK-4-Y2

Bynymiee HaHOTEXHOTIOTHIA: TTPOOIEMBI M IEPCIICKTHBEL.
T'erepoctpykrypsl (I'C) .

P11

IIpaxrrueckas
pabota 6. OOBEKTHI
HAaHOXMMUHU.
Knaccugpukanuu
HAHOYACTHII.

OIIK-1-31

OO0wbekThl HaHOXUMUH. Kimaccupukanuym HaHOYACTHII.

P12

CamocrosTenpHas
pabota 6. OOBEKTHI
HaHOXMMHUH.
Knaccugukanuu
HAHOYACTHII.

OIIK-1-31

OO0wbexTel HaHOXUMUH. Kimaccupukanuym HaHOYAaCTHII.

P13

[Ipakrnueckas
pabora 7.
Hano00BeKTHI Kak
OCHOBA HOBBIX
JIEKapCTB U CHCTEM
UX HarpaBJICHHOH
nocraBkd. CuHTe3

HaHOCTPYKTYP.

I1K-3-31;11K-4-B1

HaH00OBEKTHI Kak OCHOBA HOBBIX JIEKAPCTB U CHCTEM MX HANPaBICHHOM
JgocTtaBkd. CHHTE3 HAaHOCTPYKTYP.

P14

CamocTosiTenbHas
pabota 7.
Hano00BeKTHI Kak
OCHOBA HOBBIX
JICKapCTB M CHCTEM
UX HalpaBJICHHON
nocraBka. CuHTE3

HaHOCTPYKTYP.

ITK-3-31;11K-3-Y1

HaHOoOOBEKTHI KaK OCHOBA HOBBIX JICKAPCTB M CHCTEM HX HANPABICHHOM
noctaBku. CHHTE3 HAaHOCTPYKTYD.

P15

[Ipakrnueckas
pabota 8.
KBantoBbie
HAHOCTPYKTYPBI
pazIU4HOI
Pa3MepHOCTH.

I1K-3-31;11K-4-B1

KBaHTOBBIC HAHOCTPYKTYPHI Pa3IM4YHON Pa3MEPHOCTH.

P16

CamMocTrosTenpHas
pabora 8.
KBanToBbie
HAHOCTPYKTYPHI
pazIu4HoO
Pa3MEepHOCTH.

IK-3-31;I1K-4-B1

KBanTOBBIE HAHOCTPYKTYPBI Pa3IMYHON Pa3MEPHOCTH.

P17

[Ipakrnueckas
pabota 9.
YrneponHsie

HaHOCTPYKTYpBI

I1K-4-32;11K-3-
B1;IIK-3-Y2;I1K-3-
V1

VYriepoaHbie HAHOCTPYKTYPHI




P18

CamocrosTenpHas
pabota 9.
Yrneponnsie

HAHOCTPYKTYpPbI

TTK-4-32;TTK-3-
B1;ITK-3-V2;[TK-3-
Vi

YrnepoaHble HAHOCTPYKTYPbI

P19

IIpaxkrnueckas
pabora 10.
ITopomxoBsie
HaHOMAaTepHasbl.

I1K-4-31;0I1K-1-B1

ITopoikoBele HAHOMATEPUAIIBL.

P20

CamocrosTenpHas
pabora 10.
[TopomikoBsie
HaHOMAaTepHaJbl.

I1K-4-31;0I1K-1-B1

ITopoikoBele HAHOMATEPUAIIBL.

P21

IIpaxruueckas
pabora 11.
Hanomarepuainsl Ha
OCHOBE
OpTraHUYECKUX
BEILIECTB,
OHOJIOrMYECKHE
HAHOMATEPHAIIBL.

OIIK-1-B1;I1K-4-31

HanomaTepuansl Ha OCHOBE OPTaHUYECKUX BEIIECTB, OMOJIOTHIECKHE
HaHOMaTepualbl.

P22

IIpaxruueckas
pabora 12.
ITpumepsl
HaHOCTPYKTYp B
JKHBBIX OpraHU3Max

I1K-4-31;0I1K-1-B1

IIpuMepbl HAHOCTPYKTYP B KHMBBIX OPraHU3Max

P23

CamocrosrenpHas
pabota 11.
Hanomarepuansl Ha
OCHOBE
OpraHNYEeCKUuX
BEIIECTB,
Ouonornueckue
HaHOMAaTepHasbl.
[Ipumepnt
HAHOCTPYKTYpP B

JKUBBIX OpraHU3Max.

IK-3-Y2;I1K-3-
V1;11K-4-32

HanomaTepuanbl Ha OCHOBE OPTaHUYECKUX BELIECTB, OMOIOTHYCCKHE
HaHOMaTepuaIbl. [IpruMepsl HAHOCTPYKTYP B )KUBBIX OPTraHU3MaX.

5.3. OHeHO‘lHLIe MaTepuaJibl, HCIIOJIb3yEMbI€E Il JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

OK3aMeH M0 Kypcy He IPEIyCMOTpEH.

5.4. MeToauka OLIEHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Ilo xypcy npeaycMOTpeH 3auérT.
OO0y4arommuiics: TOKEH BBIIONIHUTD BCE MPAKTHYECKUAE U CAMOCTOSITENIbHBIC pa0OThI YKa3aHHBIC B IAHHOM pa3ferie.

OIleHKA "3a4eT" CTYJCHT BBHIOJIHUT U 3alIUTHII BCE MPAKTUIECKUE PAOOTHI, BEITOIHII BCE KOHTPOIBHBIC MEPOTIPHSATHS;

orleHKa "He3adeT" CTYJCHT He CIPABHJICS C BHIMOJHEHUEM KAJICHIAPHOTO TUIAHA, BHITIOTHII W/WJTH 3aIIUTHIT HE BCE MPAKTHUECKIE
paboTHI, KOHTPOJIBHBIC MEPOIPHUATHUS BEITOTHEHBI HA OLIEHKY "HEYHIOBICTBOPUTEIHHO";

ollcHKa "HesiBKa" CTYICHT HE SIBHJICS Ha KOHTPOJIbHBIC MEPOIIPHATHS B CEMECTPE.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnasue Bubanoreka W3naTenbCcTBO, rox
JI1.1 |PakoB O.T. Heopranuueckue OnexrpoHHas 6nbnMMoTeKa Mocksa: BMHOM.
HaHOMAaTepUabl Jlabopatopus 3nanuid, 2015
JI1.2 | Peokonkos /1. U., Hanomatepuansl: yuebHoe DneKTpoHHAas OMOIMOTEKa Mocksa: Jlaboparopus 3HaHUH,
JIépuna B. B., rmocooue 2017

Jzunzurypu 3. J1.




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.3 | CuroB A. C. Mertoasl nony4eHus u OnexrpoHHas GHOIMOTEKA Mocxksa: JlabopaTopus 3HaHHH,
HCCIIEIOBAHUS 2017
HaHOMATEPHAJIOB U
HAHOCTPYKTYp: JTaOOpaTOPHBIH
MPAKTUKYM T10
HAHOTEXHOJIOTHSAM: Y4eOHOE
nocobne
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TO
JI2.1 | Comnues IO. IT., Hanorexnomnoruu u DnexrpoHHas OUOIUOTEKA Cankr-IlerepOypr: Xumusaar,
IIpsxun E. 1., CIieIalIbHbIE MaTepUaIbL: 2020
Bonorkanuna C. A., yaeOHOe mocoone
IlerkoBa A. I1.,
Comnnnes 1O. I1.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3narenbcTBO, rox
JI3.1 [PsabxoBal’. B. Biotechnology: OnexrpoHHas 6ubMMoTeKa Kasanb: Kazanckuil Hay4HO-
(buortexHonorus): yueOHO- HCCIIeI0BATEIbCKUN
METOYECKOe ocoone TEXHOJOTHYCCKHUI
yauBepcutet (KHUTY), 2012
JI3.2 | Hlapomenko B. C. Opranuzanys 1 IpoBEJECHUE OnexrpoHHas 6nbMMoTeKa Mocxksa: bubnmo-I'modyc, 2018
3aHATHN 110 U3YYEHUIO
BOIIPOCOB HAHOTEXHOJIOTHH B
pamMKax OCHOBHOU U
BapUaTUBHOM IIPOrpaMMbl
00y4YeHHs CTY/ICHTOB
MeJarOTHYEeCKOTO By3a:
METOJHYECKOe ocooue s
IpernoaaBaTenen
MEeJarOTHYECKUX BY30B!
METOIYecKoe ocodne
6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « UHTepHeT»
OcHosrl HaHOTexHONOTHY : yaeOHUK / H.T. Ky3nenoB, | URL: http:/lib.biblioclub.ru/index.php?page=book&id=462147
51 B.M. HoBotopries, B.A. XKabpes, B.1. Mapromus. — 2
-e u3. (911.). — Mocksa : Jlaboparopus 3Hanui, 2017.
—400 c. : . — (Y4eOHUK T BBICIISH IITKOJIBI).
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
1.2 [ESET NOD32 Antivirus
I1.3 | Kaspersky Endpoint Security
I1.4 | Win Pro 10 32-bit/64-bit
1.5 | Microsoft Office
1.6 |[MS Teams
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX
N.1 |IlonHOTEKCTOBBIC POCCHICKIE HAYIHBIC XKYPHAIBI U CTATHH:
N.2 |— Hayunas snexkrponnas oudmuoreka eLIBRARY https://elibrary.ru/
N.3 |— [oaHOTEKCTOBBIC NETIOBBIC MyONMKauu HHYOPMATEHTCTB U Ipecchl o 53 orpacisiM https:/polpred.com/news
.4 |Huoctpannsie 6a3b1 naHHbIX (noctyn ¢ [P agpecoB MUCuC):
N.5 |— ananmTHueckas 6a3a (nHAekcw nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananmTHyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHbIe )KypHaJIbI H3naTenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Haznauenue OcHanienne

Ayn.




b-416 VY4eOHBI KOMIUIEKC IO CTPYKTYPHOH |TMPOEKTOp;  DKpaH;  MapkepHas  JOCKa,  KOMITBIOTEp

JWaTHOCTHKE ¥  MaTepHaJoBequecKol | mpemonaBaTtens; Mukpockom Carl Zeiss Axio Scope Al,
9KCTIEPTH3E HEOPraHWYECKHUX MATEPUAOB | KOMIIBIOTEPHBIA KTacc Ha 12 KOMIIBIOTEPOB, KOMIUIEKT

METO/IaMHU ONTHYECKOH MUKPOCKOIHH: y4eOHoi Mebenu
B-420 Y4eOHbII KOMIUIEKC IO CTPYKTYPHOH | IPOEKTOp; MyJAbTUMENWiHAs JOCKa; MapkepHas JOcCKa,
IMarHOCTHKE W MAaTepHalloBEJUECKOH | JOKYMEHT-KaMmepa; KOMITBIOTEP IpeTIoIaBaTels;

METOAaMH  ONTHYECKOM  MHKPOCKONHH. | yaeOHOH Mebenu
MHuUKpOCKOTIHBIN 3a:

OKCHEPTH3e HEOPTaHMYECKHNX MAaTepHaoB | MHKPOCKONBI —Meramiorpadudeckue 11 mT., KOMIIIEKT

B-429 VYueOHBIII KOMIUIEKC 10 HCCIEJOBAHUIO | IPOEKTOP; MyIbTUMEIUNHAS JOCKa; MapKepHas JOCKa,

MaTtepuajioB C 0COOBIMU (1)I/ISI/I‘JCCKI/IMI/I npenoaaBaTeiist (7 KOMHBIOTGpOB); YCTaHOBKa

Mebenn

(I)I/I3I/I‘{GCKI/IX CBOWMCTBH U OKCIIEPTU3EC | TIOKYMCHT-KaMepa, KOMHLIOTCpHLIfI K1acc Ha 6 CTYACHTOB U

I

CBOHCTBaMH: M3MEPEHUs] MArHUTHBIX XAapaKTePUCTHUK; YCTAaHOBKA JUIA
ompefeneHus MoTepb Ha nepemarHnuuBanue MK-403;
MarHuTHou3MepurenbHas ycraHoBka MK-33; crenn mis
HN3MEpEHHS YAETBEHOTO IIEKTPOCOIIPOTUBIICHNS;
IUIIATOMETP; TBepAOMeTp 1o PokBesury; KOMIUIEKT y4eOHOI

Yutansaslit 3a1 Ne3 (Bb) KOMIUIEKT y4eOHOoM MebOemun Ha 20 paboumx MecT,

00pa3oBaTENbHYIO CPEAy YHUBEPCHUTETA

KOMIIBIOTEpBI € MOAKIIOYEHHEM K ceth «MHTepHeT» H
JOCTYIIOM B IIEKTPOHHYIO nH(pOPMAITHOHHO-

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOIIUXCA

IIpakTudeckue 3aHATHS HalleNEHbI Ha H3y4eHHE CTYICHTaMU OOIIUX BOIPOCOB Kypca "OCHOBBI HAHOXUMUH'".
[IpenycmarpuBaloTcst JOMAIIHUE 3alaHus IO BCEMY paszielly Kypca B (popMe MUCEMEHHOTO OTBETA.

ITpoBeneHMe ayTUTOPHBIX 3aHATHH MpeIycCMaTPHBACT UCIIOIH30BaHNE B yUeOHOM KypCce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHHA:
- IPOBEICHHE JICKITH C UCTIOIH30BaHNEM MHTEPAKTUBHBIX U MYJIBTHMEUHHBIX TEXHOJIOTHH (TIpe3eHTarms B popmate MS
PowerPoint);

- UCIIONIb30BaHNUE TIPH TIPOBEACHUH 3aHATHH CIIELIMATIM3UPOBAHHO 1a00PaTOPUH C BO3MOXKHOCTBIO IIPOBEACHHUS 3aHITHH B
WHTEPaKTUBHOH (opme;

- HCTIONIB30BaHKE NIPU TIPOBEICHUH 3aHATUI aKTUBHBIX (popM 00yueHNUS - yueOHBIX BUIECOMAaTEPUAIIOB.

JlvcuunnuHa OTHOCUTCSI K OCHOBOIIOJIAraloMIMM U TpeOyeT 3HaUUTENbHOr0 00bEMa CaMOCTOSATENBHON PabOTHI.

OTnenbHBIE YYeOHbBIE BOIPOCH BRIHOCATCS HA CAMOCTOSATEIBHYIO TPOPabOTKY M KOHTPOJIHMPYIOTCS MOCPEICTBOM TEKYIIEH
aTTeCTallUuU.

[Ipu 3TOM OpraHu3yrOTCS IPYNNOBLIE M HHINBUIYalbHbIC KOHCYIbTAIlUU.

KauecTBeHHOE OCBOCHUE JIUCLMILTMHBI BO3MOXHO TOJIBKO TIPH CHCTEMAaTHYECKOH CaMOCTOSITENIbHON paboTe, 4To MOJIepKUBaeTCs
CHCTeMOH TeKyIIeH 1 pyOeKHOH aTTeCTaIlHH.

B cBs131 ¢ BCHONIB30BaHIE BO BpeMs 3aHATHI MyIbTHMEIUIHBIX TEXHOIOTU IS TPOBECHNUS MPAKTUUECKUX 3aHATHI TpedyeTcs
CHeLHaTU3UPOBaHHAas MyAbTUMEANIHAS ayAUTOPUS C BOSMOXHOCTBIO ITOKa3a BUIEOMATEPHATIOB € ayJHOCONPOBOXKICHUEM U
JIOCTYIIOM K ceTH IHTepHeT. AyIuTopHs BEIONpaeTcsl B 3aBUCHMOCTH OT KOJIMYECTBA CTY/ICHTOB, H3YYAIOIINX B TEKYIIEM CEMeCTpe
JIaHHYIO JMCLUUILIMHY, IIPU YUCIEHHOCTU CTYAeHTOB 10 30 uenoBek pekoMenayercs ayauropust b-416, npu unciensnoctu mexee 14
genoBek - b-429.




