MUHHUCTEPCTBO HAVYKHU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUU
®EJIEPAJILHOE I'OCY JJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICIIIEI'O OBPA30BAHMS

«HaunoHabHBIN UCCAEN0BATENBCKUN sepHbId YHUBEpcUuTeT «MUDI»

HI/IMVITPOBI‘pa)ICKI/IVI VIH)KEHQPHO-TEXHOJ'IOI‘I/I‘IECKI/II7I UHCTUTYT —
dwmain denepabHOTO TOCYyAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOTO YUpeXkAeH Vs BBICIIero 00pa3oBaHs
«HanmonasibHBIN ViccIIeoBaTeIbcKU AnepHbIt yHuBepcuteT «MVIDI»

(OVUTV HUSTY MUDU)

«YTBEPXIAIO»
3aMeCTUTEIb PYKOBOIUTEIIS

T.N. PomanoBckasa
« » 20 .

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«HaHOTEXHO0JIOTHH B MeaAUIUHE U OMOJIOr UM

Hanpasjenue 03.03.02 Qusuka
KBanudukanus BbINYCKHUKA baxanaep

Ipopuan MeOUYUHCKAsL pusuxa

®opma 00yueHHust OYHaA

Boinyckaromas kadeapa oowetl u MeOUYUHCKOU u3UKU
Kadeapa-pa3paboruuk padoueii nporpaMmmbl obwell U MeOUUUHCKOU (U3UKU

N IlpakTuu. | JlabGopar. dopMa IPOMEKYTOY-
Cemectp Tlily;ilco%ﬁ%c)“ JIell:;IcHH, 3aHSATHI, pabor, (l:,l;cc’ HOT'0 KOHTPOJIsI
) ) qac. yac. ) (3K3./3a4eT/Kp)
8 72 (2) 11 22 - 39 3a4eT
HToro 72 (2) 11 22 - 39 3a4eT
JdumMuTpoBrpan

2021 r.



COJEP)KAHUE

1 HEJIb 1 3AJJAYN OCBOEHUA JJUCHUIIIIMHBI .......ooviiiiiiiiiii 3
2 [IEPEYEHD IINTAHUPYEMBIX PE3YJIbBTATOB OBYUEHUA 110 JUCHUIIIMHE..................... 3
3 MECTO JJMCLIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOTPAMMBIL...................... 4
4 BOCIIUTATEJIbHBIM ITOTEHIUAJ JUCLIUATIIIMHDBL ..., 5)
5 CTPYKTYPA 1 COAEPXKAHUE IUCLUIIIIMHDBI ..o, 5
6 OBPA3OBATEJIBHBIE TEXHOJIOIMH .......c..oiiiiiiiiiicieeeee e 8
7 OHEHOYHBIE CPEACTBA U1 BXOJHOI'O 1M TEKYIIEI'O KOHTPOJIA,

ITPOMEXYTOYHOU U UTOTOBOM ATTECTALIMU (AHHOTALIVS) ..o 10
8 YYHEBHO-METOJNMYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIINHEL....15
9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI ..o 18

10 OCOBEHHOCTU OPT'TAHU3ALIM ObPA30OBATEJIBHOI'O ITPOLECCA IS UHBAJIMJIOB
N JINIL C OTPAHUYEHHBIMU BO3MOXHOCTAMU 3AOPOBDBS ..., 18



1 [IEJIb U 3AJJAYU OCBOEHUS TMCLIUTIJIUHBI

HCJIL OCBOCHUS OUCHHUIIIIMHBI «Hanomexnonoauu 6 MeduuuHe u buonocuuy ABIAETCS (1)OpMI/IpO-
BaHUC y CTYACHTOB CUCTCMATU3UPOBAHHBIX 3HAHHUK B 00JIaCTH TCOPHHU U MPAKTHKHU UCCIICAOBAHUA ouo-
JIOTHYECKOr0 00BhEKTa U BOSHCﬁCTBHH Ha HEro € UCII0JIb30BAHUEM HAHOTCXHOJIOTHYHBIX 3JICMCHTOB.

33[[3‘11/[ OCBOCHMUS JUCHUIIIINHBI.

— H3Y4YCHHE OCHOB HAHOTEXHOJIOTUH B HaHOMAaTEpHaJOB,

I[I/IKO-6I/IOJ'IOFI/ILIGCKOFO Ha3zHA4YCHU,

cOopMHPOBATH KOMIETEHIIUN 00yYarOIIErocsi B 00J1aCTH HAHOCTPYKTYPHBIX MaTEpUAIOB Me-

chOpMHUPOBATh YMEHHSI U HABBIKK B 00JACTH MIPUKIIATHBIX BOMPOCHl HAHOTEXHOJIOTHIA.

2 IEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS
MO JUCLMUITJIMHE

[Ipouecc u3yuenuss AMCUUIINHBL « Hanomexnonozcuu 6 meduyune u 6uos02uY» HaIpaBJIeH Ha
(dbopMUpOBaHUE CIETYIOMNX KOMIETEHIIUNA U MHIUKATOPOB UX TOCTUXKEHHS B cOOTBeTcTBHH ¢ OC
HUAY MUOU u OOII BO no HanpaiieHHIo.

Mpodeccuonanbubie komnereHuun (IIK) u uHANKATOPBHI KX TOCTHKEHUSA:

3amaya npodeccuo-
HaJIbHOM NIesTeHLHO-
CTHU

OO0BeKT unu 00-
JIACTh 3HAHUSA

Konx n nanmenona-
aue 1K

Ko 1 Haumenosanue uH-
JUKaTOpa
noctmxkenud 11K

OcnoBanne (podeccro-
HaJIBHBIN CTAaHIAPT, aHAIIU3
OTIbITA)

O000IIeHHBIE TPYAOBEIE
GbyHKIIIH

Tun 3amaun npodeccHoOHAIPHOM AESTEIbHOCTH: HAyYHO-UCCIIEI0BA

TEJILCKUH

CriocoOHOCTH camo-
CTOSITEIILHO CTaBUTh
KOHKPETHBIC 3a]]a4H
Hay9IHBIX HCCIIEIO-
BaHUI B 001acTU
(hbn3uku, OMohU3UKH
U sJIEpHOM MEJIUIIU-
HEI, peliaTh X C
IMOMOIIIBIO COBpE-
MEHHOM annaparypsl
1 THOOPMAIIHOHHBIX
TEXHOJIOTHH, KC-
[0J1b3YysI HOBEUILINI
OTEUECTBEHHBIN U
3apyOeKHBII OTBIT

0O0BEKTHI U TEX-
HUYECKHE
YCTpOMICTBA, UC-
[yCKAIOIINE WK
CII0COOHBIE HC-
MyCKaTh HE
MOHHU3UPYIOIIIEe
Y MOHU3UPYIO-
niee U3JIyucHue

[IK-2 Cnocoben
MIPOBOJINTH HAyY-
HBIE HCCIIe/IOBa-
HUS B W30paHHOM
obracth  JKcIe-
PUMEHTAIBHBIX U
(unmu) TeopeTHue-
CKUX (U3UUECKUX
HUCCJIEIOBAHUU C
MOMOIIBIO COBpeE-
MEHHOW Tpubop-
HOH 0aspl (B TOM
YHUClle CI0XKHOTO
¢uzndeckoro
o0opynoBaHUs) H
nH(pOpPMaIMOH-
HBIX TEXHOJOTHUH
C y4eroM oTtede-
CTBEHHOTO U 3a-
pyOEXKHOTO OTIBI-
Ta

3-1IK-2 3Hate: 3ddek-

THUBHBIE METONBLI  IA
MPOBEICHUS  HAyYHBIX
UCCJIEIOBAHUM.

V-TIIK-2 VYmetb: BbIOH-
path Hambomee 3ddex-

TUBHBIE METOABLI  JUISI
MPOBEICHUS  HAyYHBIX
UCCJIEIOBAHUM.

B-I1IK-2 Bnaners: 3Ha-
HUSIMHA U HaBBIKAMH TS
MPUMEHEHUST COBPEMEH-
HOU pubopHOI 6a3bl Ha
YpOBHE, HEOOXO0IUMOMU
JUIS TIOCTAHOBKH W pe-
IICHUS 3a/1a4, UMEIOIIUX
€CTECTBEHHO-HAYIHOE
HampaBJICHHE.

[TpodheccuonanbHbIN cTaH-
mapt ««40.008. Cnenquanuct
[0 OpraHU3alyy U YIIpaB-
NMeHNI0 HAY4HO-
MCCIIeI0BATEILCKIMU 1
OIBITHO-KOHCTPYKTOPCKHMH
[paboTamm»

O6001IeHHas TPy IOBast
(hyHKITHS

A.6. Opranu3zanys BBITIOJ-
HCHUS HAYYHO-
MCCIIEeI0OBATEILCKIX PadOT
M0 3aKPEIUICHHON TeMaTHKe

[IK-3 Cmocoben
poBOAUTH  cOOp,
o0paboTKy, aHa-
i3 1 0000meHue
HAYYHO- TEXHHYE-
ckoii  mH(pOpMa-
UK, TEPETOBOrO
OTEUECTBCHHOTO U

3-IIK-3 3HaTh OCHOB-
HbIE METO0JIOTHIECKUE
TEOPUH W MPUHIIUTIBI CO-
BPEMEHHOM HayKH, JIO-
TMYECKUE METOIBI U
MIPUEMbI HAYYHOT'O HC-
ClleIoBaHusI, THPOpMa-

[IpodeccronanbHbII
crangaptT «40.011. Cne-
[IUATKUCT 110 HAyYHO- UC-
CJIEZIOBATENILCKUM U
OIBITHO- KOHCTPYKTOP-
CKHM pa3zpaboTKam»
O0o0uieHHas TpyaoBast

IIMOHHBIC HCTOYHHUKH




3apyOeKHOTO nowucka, coopa, oopa- (byHKLIUS

OIBITA MO TeMaTH- | OOTKHM, ananusa u cucre- (C.6. [IpoBenenue Hay4IHO-
K€ HCCJIICOOBAHUA, | MaTU3allU I/IH(l)OpMaI_II/II/I MCCIICIOBATENBCKUX U
CHOcO0eH K | IO TeMe HCCIIE/IOBAHMSA o151 THO- KOHCTPYKTOP-
noJrotoBke 0630- | Y-IIK-3 ymers ocy-
POB Ha OCHOBE | IIECTBIIATH COOp U aHAa-
M3y4eHMs] W aHa- | U3 HayYyHO- TeXHUYe-
JM3a TOJyYeHHOU | CKOW HMH(pOpMAaINH,
nHbOpPMaLMK U | MOJY4YEHHOM U3 oTeue-

CKUX paboT IO TeMaTHKe
OpraHu3aIuu

COOCTBEHHOTO CTBEHHBIX U 3apy0Oex-
npodeccroHanb- | HBIX HCTOYHHKOB U JIU-
HOT'O OIIbITa TepaTypbl

B-IIK-3 Bimamers MerTo-
JaMH HayYHOTO MOMCKa
U WHTEIUICKTYaJbHOTO
aHanIM3a Hay4yHO- TEXHH-
yeckoii  uHQopManum,
MOJIyYEHHOU U3 oOTeye-
CTBEHHBIX U 3apyOex-
HBIX HCTOYHHKOB MpPHU
pELICHUH 33/1a4

I[nanupyemble pe3yJibTaThl 00yUYeHHS —

3HATD.

0a30BbIC MOJIOKCHHUSI, 3aKOHBI K METO/Ibl ECTECTBCHHBIX HayK B chepe HAaHOOMOTEXHOJIOT U,

BIIUSTHUE pa3MepHoro 3¢¢ekra Ha CBOWCTBA MAaTEPHAIOB, OCHOBHBIC MPUHIIUIBI TOTYyUCHUS
HAaHOPA3MEPHBIX MAaTEPHAIOB;

OCHOBHBIC METOJIbI U TEXHOJIOTUH ITOJTYICHHUS HAHOMPOIYKTOB U MX XapPaKTEPUCTUKH, CBSI3aHHBIC
C MPOSIBJICHHMEM KBaHTOBBIX 3()(HEeKTOB

Hay4YHBIC TIPUHIUIBI CO3/TaHUS HAHOMATEPHUAJIOB B MEIUIIMHE U OMOJIOTHH, METOBI IIOTYICHUS U
MPUMEHEHHS HAHOMATEPHAJIOB B MEIUIIMHE U OMOJIOTHH

yMeThb:

aHAJIM3UPOBATh JOCTIKEHUS U TEHACHUIUHU PAa3BUTHS HAHOTEXHOJIOTHH MPOU3BOJICTBA COBPEMEH-
HBIX HAHOMAaTEPHAJIOB

HaXOJUTh MEPCIIEKTUBHBIE METO/IbI MOJIYYeHNUS HAHOMATEPHUAJIOB C MPUMEHUMOCTHIO B MEJIUIIMHE
H OMOJIOTUH

MIPOBOJNTH CBSI3b MEXAY CTPYKTYpOIl, COCTAaBOM M CBOWCTBaMH HAaHOMATEPHAJIOB, MOJIB30BATHCS
CIPAaBOYHBIM MATEPHUAIOM TI0 UX CTPOCHHUIO U CBOMCTBAM

BJIAJIETh.

HaBBIKaMH TIOWCKAa HH()OPMAIIUN O MEPCTICKTUBHBIX HAIMPABJICHHUIX MPUMEHECHUS HAHOMATEPHAIIOB
B OMOJIOTHH U MEIULIMHE

HaBBIKaMU aHAJIN3a U CUCTeMAaTH3anus HHOOPMAIIMKA O METO/IaX MCCIIE0BAHNS HAHOMATEPHAIIOB
C MPUMEHUMOCTBIO B METUIIUHE U OMOJIOTUU

3 MECTO JUCIMILINHBI B CTPYKTYPE OBPA3OBATEJBLHOM
IHPOI'PAMMBbI

HMuctunnmuna «Hanomexuonoeuu 6 meduyumne u duonocuuy OTHOCUTCS K HYacmu, gpopmupyemoui
VUacmHuKamu 0opazoeamesbHulX OMHOUleHuti TACUUIUIMHAM 110 BbIOOpY EcmecmeenHoHayuno2o Mo-
yns yueOHoro miaHa no HanpasieHuto noAarorosku 03.03.02 Quszuxa.

JucuumnnuHa peanusyercs kadenpoit ooweti u meouyunckou ¢usuxu JUTU HUSAY MUOU.




4 BOCOUTATEJBHBIA MOTEHIUAJ JUCHHUILJIAHBI

Hanpasnenus/uenn .
3aaaqn BOCIIMTaHUA (KOI[) BocnurarensHbIM IIOTCHIMAJI JUCHUIIIINH
BOCIIMTaHUA
[Ipodeccuonans-  B17 — hopmupoBanue 1. Ucnionbp3oBaHKre BOCIMTATENLHOIO MOTEHIIMANA JIUC-

HO€ BOCIITMTAHUC

YyBCTBA JIMYHOU OTBET-
CTBEHHOCTH 3a HAY4YHO-
TEXHOJIOTMYECKOE pa3-
Butue Poccun, 3a pe-
3yJIbTaThl UCCIIEI0BA-
HUW U UX MOCIEACTBUSA

B19 - dopmupoBanue
HAYYHOTO MHPOBO33pe-
HUS, KYJIbTYphl MOUCKa
HECTAaHJAPTHBIX Hay4-
HO-TEXHUYECKUX pellle-
HUW, KPUTUYECKOTO OT-
HOILIGHUSI K HCCIIEA0Ba-
HUSM JDKEHAYYHOTO
TOJIKA

LUIUIMH IpodeccnoHanbHOro MOy s Ajsi GopMUpOBa-
HUS YyBCTBA JIMYHONU OTBETCTBEHHOCTH 33 HAY4YHO-
TeXHUuYeckue goctumxenust Poccuu, o0CcyxaeHus comu-
AJIbHOM U NPAKTUYECKONW 3HAYMMOCTH PE3YNIbTAaTOB HAY4-
HBIX UCCIIEAOBAaHUN U TEXHOJIOTUYECKUX Pa3pabOTOK.

2. Vcnonp30BaHUE BOCHUTATENIBHOTO MOTEHLIMAJIA JIUC-
[UTUTHH TTPO(hecCHOHATEHOTO MOIYJIsS A71si (hOpMUPOBa-
HUS COUMAIbHOM OTBETCTBEHHOCTH 32 PE3yJIbTaThl UC-
CJIEOBAHUM U UX MOCIIEICTBUSA, KPUTUUECKUI aHATIN3
nyOonukanuii B npodeccuoHanbHOl 00JacTH, BOBICUECHUE
B peaJIbHbIE HAYYHO-UCCIIEIOBATEIIbCKUE POCKThI

1. Ucnionp30BaHKre BOCIIMUTATENBLHOIO TOTEHIIMANIA JIUC-
[UTUTHH TTPO(eCcCHOHATEHOTO MOTYJIS I71st (hOpMUPOBa-
HUSl TOHUMaHUsl OCHOBHBIX IIPUHIIMIIOB U CIIOCOOOB
HAaY4YHOTO [MO3HAHUS MUPA, PA3BUTHUS UCCIIEA0BATEIBCKUX
KaueCTB CTYJAEHTOB IIOCPEJICTBOM UX BOBJICUCHHUS B UC-
CJIEI0BATEIIbCKUE KYPCOBBIE ITPOEKTHI.

2. Vcnonp30BaHME BOCHUTATEIBHOTO MOTEHLIMAJIA JIUC-
[UTUTHH TTPO(heCcCHOHATEHOTO MOYJIS I7isi (hOpMUPOBa-
HUS KPUTUYECKOTO MBIIUICHUS, YMEHUS paCCMaTPUBATh
pa3JIMYHBIE UCCIIEIOBAHUA C KCIIEPTHOM MO3ULIUH T10-
CPEICTBOM OOCYXICHUS CO CTYI€HTaMU COBPEMEHHBIX
HCCIIEIOBAHUM, UCTOPUYECKHUX MPEANOCHIIOK MOABICHUS
TEX WIH UHBIX OTKPBITUI U TEOPUH.

5 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

5.1 O6beM IMCUMTLTHHBI
O6mmas TpynoeMkocTh (00beM) «Hanomexnono2uu 6 meouyure u 6uono2uu» COCTABISET 2 3a4eT-

ubix eaunni (3ET), 72 akagemuueckux yaca.

Ta6muma 5.1 — O6bEM TUCHUTUIMHBI TT0 BUJAM YUYE€OHBIX 3aHSATHI

Bcero, Cemectp
Bun yueOnoit paboTsl 3a4ETHEIX SJTUHUIL 8
(axaj. yacoB)
KonTtakTHas padoTa c npenoaaBareieM
B TOM YHCIIE:
— ay/IMTOpHAsl 110 BUJaM Y4eOHbIX 3aHATHH 33 33
— JICKIUU 11 11
— MPaKTUYECKUE 3aHATHUS 22 22
— 1abopaTopHbIe paboThI 0 0
CamocrosiTesibHAs padoTa 00y4arOIMMXCs
B TOM 4HcJIe: 39 39
[TpopaboTKa KOHCIIEKTA JICKIIHH 12 12
IToAroToBKa K MPAKTHYECKOMY 3aHSTHIO M €T0 TIOCIIEAYyIomas 10paboTKa 12 12
[ToAroToBKa K JIAOOPATOPHOMY 3aHSTHIO U €ro MOCIIeIyoIIas 10paboTKa 0 0
CocTaBiieHue rioccapus 3 3
IToAroToBKa K KOJUIOKBHYMY 3 3
IMToaroroBKa JOKIa1a 3 3




IloaroroBka craThy (aHANUTHYECKOH, 0030pHOI) WK pedepara, MPoeKTa 6 6
Buja npomexyTouHOI aTTecTAlNHU (3a4€T, IK3aMEH) 3a4eT 3a4eT
HToro no mucuuniuge 72 72
B TOM 4HcJie B popMe NPaKTHYECKOH MOATOTOBKH 0 0
Tabmuma 5.2 — Pacnipenenenue yueOHOM Harpy3KH 1O pasjieiam JTUCIUTUIMHBI
Buner yaeOHON Harpy3Ku U X TPYAOEMKOCTb,
BKJIFOYAsi CAMOCTOSTEBHYIO Pa0OTy CTYIEHTOB,
aKaJl. 4achl
= % = % & % ®o e
< S| &as5| 2| &8 | 8| &8 pMHpye-
= = E =8 5 @ 9 5 @ MBIE MH]H-
= = a,
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S, JUCIMILIAHEL = © S K|l 2| & g | 2 K| 8 OCBOEHUS
ol = ) 2 o =) iS2 o o) S @) on
z Z = m = a m = 5 m = ) KOMIIETEH-
2/ ) ) ) = .
S| £ 5%/ ¢3¢ | 5| 88| 5| (w
E| =85 &l 28| 2| 28| A
slz2 & z8|¢g|z¢
2l 3E| 5|55 | 2|28
== B E S| &
2] =] 2]
BBenenne B HaHOTEXHOJIOTMM U 3-I1K2
HAHOMAaTEPHUAJIbI -
B-ITK2
2 | HanoTexHOJ0rMK B OMOJIOTHMH 5 4 - 0 - 13 - 22
3-I1K3
3 | HaHOTEXHOI0IMU B MEIHUIIMHE 3 8 - 0 - 13 - 24 | Y-1IK3
B-TIK3
NTOI'O 11 | 22 - 0 - 39 - 72
5.2 Conep:xkaHue THCIHHILINHBI
Tabnuma 5.3 — JlekunoHHBIN Kypc
No Howme TpymoeMKoOCTb
P Tewma nexiuu / copepanue Py ’
JIEKIWH | pasjaena aKaJ. 4acoB
BBenieHue B HAHOTEXHOJIOTHH. 1
Hanomexnonoauueckas napaduema 6 cospemennoli nayke. Hanomex-
HONO2USL KAK COBOKYNHOCHbL Memo008 U NPUeMos, 00ecneuusauux
1 1 B03MOJICHOCb KOHMPOIUPYEMbIM 00pa30M €030a8amyb U MOOUPuUYU-
Pposamyv 00vbeKmul, GKIIOYAIOWUE KOMHOHEHMbL C pa3mepamu meHee
100 um. Obwue npedcmasnenus 006 YCmpoucmeax u ux KOMNOHEHMmMO8,
HeobX00umblx 018 cO30anus, 00pabOmMKU U MAHUNYIAYUU AMOMAMU,
MOAEKYIAMU U HAHOUACTNUYAMU.
Hanomatepuaisi. 1
Harnobomwi. Hano- cencopvr u ananuzamopwvi. Hanowacmuywi. Hano-
2 1 uncmpymenmol. Hanomanunynsimopwi. Hanoxancynel. Pecnupoyumeo.
Knommoyumul. Adpecnas docmaska nekapcms. llonyuenue Hanokan-
cyn. Paspywenue nanoxancyn. Ilonyuenue nanoobwexmos.
Metomonorusa 1 METOALI HAHOTEXHOJIOTUH 1
Memoobl UsMepenUst U KOHMPOJisl HAHOPA3MEPO8 U KOHMPOIsi HAHOKO-
Jquuecme: uHmephepomMempus, IAIUNCOMEMPUs, PACMPOBAsST INEK-
MPOHHASL  MUKDPOCKONUS, CKAHUPYIOWAsL MYHHEIbHAS U AMOMHO-
CUNOBASL MUKPOCKONUSL, GMOPUYHAS UOHHASL MACC-CReKMpPOMempus,
3 1 Ovice-cnekmpoCcKonust, dJIeKMpPOHHAS CREKMPOCKONUS OJIsL XUMUYECKO-
20 AHANU3A, PEHMEEHOCNEeKMPATbHbIL MUKDOAHANU3, IAEKMPOHHBLI U
s0epublll  napamachumuslli  pezonanc, HK-@ypve cnxkempockonus,
xpomamozpagus, snexkmpogopes. Memodwl ucciedoganusi cmpykmy-
Pbl: PEHMSEHOCPYKMYPHBIL AHATU3, NPOCEEHUBAIOWAST DTICKIMPOHHAS
MUKPOCKONUSL, 2JeKMPOHO2padusi, Oudpakyus. Oblcmpoix U MeOJleH-




HbIX 9AEKMPOHO8, MAN0Ven08as ougpaxyus, obpamuoe paccesHue
Peszepgpopoa. Amommno-30n006b1e Memoobl aAHATU3A HOBEPXHOCHIL:
KOHMAaKmMHvle U OeCKOHMAKMHble Memoobl, CEEPXIOKANbHBIN KOH-
MPONb INEKMPUUECKUX U MACHUMHBIX NOJell, U3MepeHue emMKOCu U
KOHYeHmpayuyu Hocumenell 3apsa0d, a02e3uOHHbIX NapamMempos. d1eK-
mpuyecKue mMemoobl KOHMPOJisL CEOUCME HAHOCPYKIMYD: MOKO8As U
EeMKOCMHASL CNEeKMPOCKONUs. AKIMuUHAs Mempuka npoyeccod cunmesa
HaHOCPYKMYPUPOBAHHBIX MAMEPUANO8 U HAHOCTIOEEbIX KOMHOZUYUIL.
Mukpo- u Hanoanarumuyeckue CUCmembl

OcHOBBI HAHOOMOTEXHOJIOTHH.

Hanomexnonoeus u xknonuposanue kiemox.Opzanusayusi buonocuye-
cKux cucmem. AMOMHO-MONEKYNIAPHAA CMPYKMYPA OUOIOSUHECKUX
cucmem. Hyxneunogvie kuciomol. Memoowl uzyyenus u cunmesa HyK-
Nleunosbix kuciom. Ilpunyunsl eennoll umdicenepuu. benxku. Yposnu
opeanuzayuu benxos. Memoowl uzyuenus u cunmesa denxoe. benxoeas
undicenepus. buosnepeemuxa. Mexanuzmol nepenoca snepeuu 8 ouo-
cmpykmypax. —DieKmpomazHumuoe, OnNMu4ecKoe, aKycmuieckoe,
mennogoe u xumuueckoe 8osoelcmeue Ha OUoIo2UYecKue MUKpo- u
Hanocucmemvl. buocencopuxa. Ipunyunsi MOIEKyIAPHO2O Y3HABANUA.
B3aumooeticmeue 1uean008 ¢ HAOMONEKVIAPHbIMU CIPYKMYPAMU.
Buoxamanusz. Mooenu pabomer onueomepnvix ghepmenmos. Mooens
pabomel xemocencopos. Mmmynoznodynunsl. buomembpansi. 3onno-
onounas mooenv. Cencopuvie benku 6 buomemoparnax. Heiipocencopu-
ka. Domopeyenyus. Pomocunmesupyroujue memodpansvl. Pomope-
yenmopmuvie 6enku. Tpancnopmmuvie U MeXAHO-XUMUYECKUE NPOYECCHL 8
ouocucmemax. Memoovl MeOUYUHCKOU U MUKPOOUOIO2UYECKOU HAHO-
QUACHOCTUKLU.

buonorunueckue HAHOCTPYKTYPhI

Uszyuenue umanouacmuy 6 buocybocmempamax u OUOMKAHAX U POJb
63AUMOOETICMBUsL UCKYCCMBEHHBIX HAHOYACMUY C NPUPOOHBIMU 00b-
eKMamu HaHoOPaA3Mepo8 — OEeIKamMu, HYKIeUHOGLIMU KUCTOMAMU U Op.
Ilpupoonvie HaHOCMPYKMYPbl - OP2AHUHECKUE 8eUecmEa KIemKuU, op-
2aHOUObL

[lepcnieKTHBHBIE HAINIPABICHUS! MHTETPALMK OMOJOTMH W HAHOTEXHO-
JIOTHH.

Tlepcnexmuebl UCNONBL30BAHUSA HAHOMEXHOAO2UL 8 U3YYEHUU OUON02U-
yeckux 0b6vekmos. Hanopobomvi 6 uzyuenuu kiemxu u cyOKiemounslx
cmpykmyp. Ilepchekmugol MOOUDUKAYUU IHCUBBIX CUCIEM C UCNONb3O-
6anuem Hanomexnono2uu. Ilepcnexmuevl coz30anue KubepHemuyeckux
yempoticme Ha 6aze HaHOOUOMEXHONI0U.

brocoBmecTuMEl HaHOMATCpHaAJIbL.

[TpoGnembl OMOTOTrHYECKOl 6€30MaCHOCTH HAHOTEXHOJIOTHUA.
Dkonozus nanomamepuanos. buopaznazaemocmo, buooocmyn-
HOCMb, KUHEMUKA 8CACbl8aHusi Hanouacmuy. buonocuueckas
bezonacrnocmo HAanomamepuailos u HanomexHoio2ull 6 buome-
OUYUHCKUX U KTIEMOYHBIX mexHono2usax. buosmuueckue npobne-
Mbl OOCTMUNCEHUN HAHOMEXHOIO2UU.

brnomMmennnmHcke HAHOTEXHOJIOTHH.

10

bromenuIMHCKHE HAHOYCTPONCTBA Ha OCHOBE (PEPMEHTOB

[EY

11

HaHoTexHOJI0r|s B TUarHOCTUKE U JICYCHUH PAKOBBIX 3a00JICBaHUI
Buomeouyuncxue memoowvl Hanoouacnocmuxu. buowunst u buoxia-
cmepul. Ilpumenenue keanmoswix wacmuy. Hanomexunonozus 6 oua-
2HOCMUKe U JeYeHUU paKkosulx 3abonesanuil. Ilpumenenue 30H006bIX,
NYUKOBLIX U KOPHYCKYISAPHO-NOAEEbIX MEXHOA02UI HAHOCA0E8020 CUH-
mesa 6 OUA2HOCMUKe U TeUeHUU PAKOBbLX 3a001e6anull.

HUroro:

11

B TOM YHUCJIC C NUCITI0JIb30BAHNCM NHTCPAKTUBHBIX O6pa3OBaTeJIBHBIX TEXHOJIOT Ui




Tabmuma 5.4 — [IpakTrueckue 3aHATUS

Ne
sans | Homep Tpynoem-
ni- | paszena HaumeHnoBaHue MpakTH4YECKOTO 3aHITUS KOCTb, aKa/l.
st 4acoB
1 1 BBeneHre B HAHOTEXHOJIOT MU 2
2 1 HaHocTpyKTypHBIe MaTepHalIbl: CTPYKTYPHBIE CBOMCTBA (yIuiepeHa 2
3 1 HaHocTpyKkTypHBIE Marepuansl: CTPYKTYPHBIE CBOMCTBAa OJHOCIIOW- 2
HOW YTJIepOIHOW HAaHOTPYOKH, MHOTOCIOWHOM YIJIEepOIHOW HaHO-
TpyOKH
4 1 NHCTpyMEHTHI HAHATEXHOJIOT Wit 4
9) 2 brocoBMecTHMOCTB, OMOAKTUBHOCTh HAHOMATEPHAJIOB (CEMUHAD) 4
6 3 MeTtoapl ucCeqOBaHMs IMOJMMEPHBIX HAHOMATEpUANIOB MEAUIIMH- 2
CKOT'0 Ha3HA4YeHUs (CeMUHap)
7 3 WNucTpymeHTallbHbIE METObl JUArHOCTHKU CTPYKTYpPhl HAHOYACTHUIL 2
MOJIMMEPOB (CEMUHAP)
8 3 HanonexapcTBeHHbIe HAHO(OPMBI B TEPANTUH PA3IUYHBIX ITATOIOTHIA 2
(cemuHap)
9 3 bronornveckne HaHOPOPMBI B MEAMIIMHE (CEMHHAP) 2
HUroro: 22
B TOM 4HCIIe B HOpPME MPAKTUYECKON TOATOTOBKH
Ta6muua 5.5 — JlaGopaTtopHbie pabOThI
JlaboparopHbie paboThl YIEOHBIM IJIAHOM HE MPETYCMOTPEHBI
Tabmuua 5.6 — CamocrositenbHast paboTa CTyeHTa
Pa3znen
muct- | Nem/m Bun camocTosTenpHO#M paboTHI CTYACHTA Tp yﬂs;év([)?c“’
IIJIMHBI
1 ITpopaboTka KOHCTIEKTa JIEKIHH 12
2 IlonroToBKa K MpaKTHYECKOMY 3aHATHIO U €T0 IMOCIeIyIoas 10padoTKa 12
3 IlonroToBka K JJabOpaTOPHOMY 3aHSTHIO M €T0 MOCIeAyIonias qopaboTka 0
1-3 4 CocTaBiieHue rioccapus 3
5) ITonroroBKa K KOJJIOKBHYMY 3
6 [ToaroroBka Jokiaaa 3
7 IMoxroroBka cTaThu (aHATMTUYECKOM, 0030pHOI) WK pedepara, mpoeKTa 6
UTOI'O: 39

6 OBPA3OBATEJ/IBHBIE TEXHOJIOT'NA

OO0pa3zoBarenbHble TEXHOJIOTUH, HCIIOJIb3yeMble NMPHU PealH3alluy Pa3IUYHBIX BUIOB y4eOHOU
paboThl U Aaromue Hanobosnee 3¢ HeKTUBHBIE Pe3yIbTaThl OCBOSHUS TUCUUIIIMHBIL:

1. JEKIUSA, macrep-kaace (JIk, MK) — nepenaya yue6HOI HHPOpMALIUU OT IpenoaBaTens K
CTy/ICHTaM, KaK MPaBUJIO C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX M TEXHUUECKUX CPENICTB, HAIIPABIICHHAS B
OCHOBHOM Ha NpPHOOpETeHHE CTYIEHTaMU HOBBIX TEOpETHUeCKHX U (pakTmyeckux 3HaHui. Hambonee
pacrpocTpaHeHHbIe BHIBI ((DOPMBI) OpraHu3anuu yaeOHOTO Mmporiecca sl JOCTHKEHHS OTIPEICIICHHBIX
pe3yabTaToOB 0Oy4YEHUSI 1 KOMIETEHIIUH:

HNHpopmannoHHast JIeKUMS.

IIpo6aemMHas Jekuus — B OTIMYME OT MH(GOPMAIMOHHOM JIEKIMH, HA KOTOPOH COOOIIAIOTCS
CBEeNIEHUS, TpeIHA3HAUYCHHBIC Ui 3allOMHHAHU, Ha TMPOOJEMHON JIEKIWW 3HAHWS BBOJISTCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOIUMO «OTKPBIThY». [IpobiemMHas JeKIus HaYMHAETCs C BOIIPOCOB, C IO-




CTAaHOBKHM MPOOJEMBbI, KOTOPYIO B XOJl¢ M3JIOKEHHS Marepuaia HeoOXoaumo pemuTsb. llpu sTom
BBIIBUTaeMasi rmpodsiema TpedyeT He OJHOTHITHOTO PEIIeHHs, TOTOBOM CXEMBbI KOTOPOro HeT. JlaHHBII
THII JIEKIIUM CTPOUTCS TaKUM 00pa3oM, YTO AEATEIbHOCTh CTYACHTA MO €€ YCBOCHHIO MPUOIMKAeTCs K
MMOWCKOBOM, HCCIIeOBAaTEIbCKOM. Ha TOMOOHBIX JEeKIUsAX O00s3aTeNieH AWANor MpernojaBaTens |
CTYJCHTOB.

Jlekuus-Bu3yaqau3anus — YYUT CTYJICHTAa MPeoOpa3OBhIBAaTh YCTHYI0 W MUCHMEHHYIO
uH(pOpMaLIMI0O B BU3YalbHYIO (GOpMy, BBIIESAS MHpU 3TOM HauOoliee 3HAUYMMBbIE U CYIIECTBEHHBIE
aneMeHThl. Ha jexuuu ucnoap3yroTcst CXeMbl, pUCYHKH, YEPTEXH U T.II., K MOATOTOBKE KOTOPBIX MpPH-
BJICKAIOTCS oOyuatoruecs. [IpoBenenue JEKUUU CBOJIUTCSA K CBSI3HOMY
pa3zBepHYTOMYKOMMEHTHPOBAHHUIO MPENO/IaBaTeIeM MMOATOTOBICHHBIX HAMISIHBIX mocoouil. [Ipu stom
Ba)KHA JIOTHKA M PUTM I0JIa4u y4eOHOTro Marepuana. JJaHHBIM THIT JEKIIUKA XOPOIIO HCIOIh30BaTh HA
BBEJICHUS CTYJCHTOB B HOBBII pa3zell, TeMy, IUCHUIUIHHY.

Jleknusi ¢ pa300poM KOHKPETHOI CHUTyalMH, U3J0KEHHON B YCTHO WJIM B BHJE KOPOTKOIO
nuadpuibMa, BUACO3AMUCH U T.IL.; CTYACHTHI COBMECTHO aHAJIM3UPYIOT U O0CYXAAIOT MPeACTaBICHHBIN
Marepual.

2. CAMOCTOSTEJIbBHAS PABOTA (CP) — uzy4yeHue CTyIeHTaMH TEOPETUYECKOTO MaTe-
puasia, TOJArOTOBKA K JICKIUSAM, JIAOOPATOPHBIM PadOTaM, MPAKTHUYECKUM U CEMHUHAPCKUM 3aHSTHUSIM,
odopmIleHHe KOHCTIEKTOB JIEKIIHiA, Hanmucanue pedeparoB, OTUETOB, KYpPCOBBIX paboT, MPOEKTOB, pado-
Ta B JIEKTPOHHOW 00pa30BaTENbHOM Cpee U JIp. ISl IPUOOPETEHHS HOBbIX MeopemudecKux u axkmu-
YecKUx 3HaHuUll, meopemuyeckux u NPaKmudecKkux yMeHuu.

3. KOHCVYJIBTAIIUSA, ThioTopcTBo (KOHC., THIOT.) — MHAWBHIyaTbHOE OOIICHUE MTPETo/IaBa-
TEeJs CO CTYACHTOM, PYKOBOJICTBO €r0 JAESITEIbHOCTBIO C IENbI0 MEePEIayu OIbITa, YIIIYOJIeHUsl meope-
MUYeCKUx U akxmuyeckux 3Hanuil, TPUOOPETEHHBIX CTYACHTOM Ha JICKIHSX, B PE3yJbTaTe CaMOCTOS-
TeIbHOU pabOoThI, B MPOIIECCE BHIMOIHEHHSI KyPCOBOT'O TPOSKTUPOBAHHUS U AP.

4. IPAKTUYECKOE 3AHATHE (Ilp. 3aH.) — pelieHue KOHKPETHBIX 3aj1a4 (MaTeMaTUYECKOe
MOJIETTUPOBAHUE, PACUYETHI U JIp.) HA OCHOBAHUM TEOPETUYECKUX U (PAKTHUECKUX 3HAHUH, HAMPaBICHHOE
B OCHOBHOM Ha IPUOOpETEHNE HOBBIX (DaKmMuUuecKux 3HaHull i meopemudeckux yMeHuu.

5. CEMHUHAP, kostokBuyM (CeMm., KOJUL.) — CUCTEMAaTU3aLUS TEOPETUYECKUX U (PaKTUUECKUX
3HaHUH B OMpPEACIICHHOM KOHTEKCTE (TOJrOTOBKA M MPE3CHTAIMS MaTepHalia 1Mo ONMpe/IesIEHHON TeMe,
oOcyxaeHue ee, GopMyIUpPOBaHUE BHIBOJOB M 3aKIIOUYECHHUS), HAPABJICHHAs B OCHOBHOM Ha MpHOOpe-
TEHHE HOBBIX (haKmMuueckux 3HaHull u meopemudeckux yMeHu.

Tunel NpakTHYECKUX 3aHATHH, MCIIO0JIb3YyeMbIX NIPH U3YYEeHUH TUCHMILINHBI:

Keiic-meTron. Ero Ha3BaHHe NMPOMCXOAMT OT AHTIMKMCKOIO CIOBA «KEHC» — TalKa, YeMO/JIaH,
nopTdens (B TO ke BpeMsl «Keic» MOKHO NEPEeBECTH U KaK «ciaydal, curyarus»). [Iporecc oOyuenus ¢
HCIIOJIb30BAaHUEM KeWC—MeTo/a MPEICTaBIsAeT COO0M MMUTALMIO PEATBHOTO COOBITHS, COUYETAIOIIYI0 B
1[EJIOM aJIeKBaTHOE OTPaKEHUE peabHOM JAeWCTBUTENHHOCTH, HEOObIIINE MaTepraIbHble U BpEMEHHbIE
3aTpaThl U BapUATHBHOCTh OOy4YeHHUs. YUeOHBIN MaTepual MOAaeTcs CTyACHTaM BUJE MpoodiieM (Kei-
COB), a 3HaHHS MPHOOPETAIOTCS B pe3yjbTaTe aKTUBHOM M TBOPYECKOW padOTHI: CaMOCTOSTENHHOTO
OCYIIECTBJICHUS IIeJIenoiaranusi, coopa HeoOXoauMon UH(OpMaIIUY, €€ aHaIN3a C Pa3HBIX TOUYEK 3pe-
HUS, BBIABMKEHUSI TMIIOTE3bl, BBIBOJIOB, 3aKJIIOYEHHS, CAMOKOHTPOJISI Mpoliecca MONTYYEHUsl 3HAHUM U
€ro pe3yibTaToB.

Tpenunr. CnenuansHasi cucTeMaTHdeckas TPEHHUPOBKA, OOyueHHUE MO 3apaHee oTpaboTaHHOU
METOJMKE, CKOHIIEHTPUPOBAHHOW Ha (POPMHUPOBAHUU U COBEPIICHCTBOBAHUM OTPAHMUYEHHOTO Habopa
KOHKPETHBIX KOMIIETEHIUH.

OcHoBHBIC BUbI 00Pa30BATEJIbHBIX TEXHOJIOTH I

JlncTaHuMOHHBIE 0Gpa3oBaTeIbHbIE TEXHOIOrHH — 00Pa30BaTEIbHbIE TEXHOJIOTUH, Peat-
3yeMbI€ B OCHOBHOM C MPUMEHEHHEM MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHBIX CETEH Npu
OMOCPEAOBAHHOM (Ha PaCcCTOSTHUM) B3aUMOJCHCTBUU O0OYYAIOIINXCS U IeAaroruueckux pa-
OOTHHUKOB.

[Ipumepamu mpuMEHEHUs TUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH SIBISIFOTCS
3aHSTHS, HA KOTOPBIX 00y4alolmuiics He MPUCYTCTBYET (CKaXeM, o O0JIE€3HU), HO BBITIOJIHS-
€T 3aJ]aHus ¥ O0IIaeTCs C MpernoaaBaTesieM Mo JIEKTPOHHOM MoYTe, WIH MPENo1aBaTellb
KOHCYJIbTHPYET 00YyUalolnXCcsi BO BHEYPOUYHOE BpeMsI uepe3 OJI0T WIIA CauT.



Bubl nucTaHIIMOHHOTO 00y4YeHHUS: JIEKIMH (CETEBbIE WIIM BUJIC03aINCh), BUPTYaIbHbIC
AKCKYpCHUH, IPAKTUUYECKUE pabOThI (CEMUHAPDI), MPOEKTHAS JEATEIbHOCTD, TEIEKOHpEpEH-
MU CO CTIeMATUCTaMH, GOPYMBbI, 00CYKIACHUS, TUCKYCCUH, KOHCYJIbTAIIMA UHIUBUTY AJTb-
HbIE WJIK TPYNIIOBBIE, TECTUPOBAHUE.

KeiicoBasi-TEXHOJIOTHS OCHOBBIBACTCS Ha HCIIOJIH30BaHUU HAOOPOB (KEHCOB) TEKCTO-
BBIX, ayJTUOBU3YAIbHBIX U MYJbTUMEIUHHBIX YI€OHO-METOUYECKUX MATEPUAIOB U UX pac-
CBUIKE JIS CAMOCTOSITEJIbHOTO M3YyYEHHUSl y4alluMCs MPU OpPraHU3alUu PETyJspHBIX KOH-
CyJbTAllUM y TIPENOAABATENCH.

TeneBU3nOHHO-CITy THUKOBAsI TEXHOJOTMSI OCHOBAHA HA MPUMEHEHUU MUHTEPAKTUBHOTO
TEJICBUCHUS: TeJle- U PaTUuOJICKIINH, BUICOKOH(EPEHIINHU, BUPTYyaIbHbIC MMPAKTUYECKUE 3a-
HATHS U T.]I.

CereBble TEXHOJOTHUU HUCIOJIb3YIOT TEJIEKOMMYHHUKAIIMOHHBIE CETH JJisi oOecreyeHus
yYaIuxcsl y4eOHO-METOIUYECKIM MaTePUATIOM M B3aUMOJICHCTBUS C Pa3IMYHON CTENEHBIO
WHTEPAKTUBHOCTH MEXK]1y TPENOIABATEIEM U yUAIIUMCS.

HNudopMannoHHbIe TEXHOJOTHH — 00y4YEHHE B AJIEKTPOHHON 00pa30BaTENbHON Cpe/ie C LEIbIO
paclimpeHusd OOCTYyIIa K O6paSOBaTeJ'IbeIM pecypcam (TeOpeTI/I‘leCKI/I K HCOTPAHNYCHHOMY O6’LCMy n
CKOpPOCTH I[OCTYHa), YBCIMYCHUA KOHTAKTHOI'O B3aI/IMOI[€I\/JICTBI/I$I C ImpenoaaBaTejicM, MMOCTPOCHUA UHA -
BUAYAJIbHBIX TpaeKTOpI/II‘/‘I IIOATOTOBKH U 00BEKTUBHOIO KOHTPOJII © MOHUTOPHUHTI'A 3HAHUHU CTYACHTOB.

Pabdora B KOMaH/1e — COBMECTHasl JACATEIHHOCTh CTY/ICHTOB B TPYIIIE MO PYKOBOJCTBOM JIHIe-
pa, HaIIpaBJICHHAs] Ha PCIICHUC 061]16171 3ala4uv IMyTEM TBOPUCCKOTO CJIOKCHUA PE3YyJIbTAaTOB MHAUBHUY-
aTLHOM pa6OTI)I YJICHOB KOMaH/bI C ACJIICHUEM MHOJIHOMOYUI U OTBETCTBEHHOCTHU.

Case-StUdy - dHAJIU3 pCaJIbHbIX HpO6J'I€MHBIX CHTyaHHﬁ, HUMCEBIINX MECTO B COOTBGTCTBYIOIJ_[CI‘/'I
obacTu Mpo(hecCHOHATFHON AEATEIBHOCTH, U IOUCK BAPUAHTOB JIYUIIHX PEIICHUH.

I/Irpa — poJIeBagd UMHUTalud CTYACHTAMU peanLHoﬁ HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTH C BBIIIOJI-
HeHHEeM (QYHKIUH CTIIENUAIMCTOB Ha Pa3IMYHbIX PA00OYMX MecTax.

HpOﬁJIEMHOQ oﬁyqelme — CTUMYJIMPOBAHUC CTYACHTOB K CaMOCTOATCIBHOMY HpI/IO6peTeHI/IIO
3HAHWUW, HEOOXOUMBIX JIJISl PEIICHHSI KOHKPETHOM MPOOIIEMEI.

KonTtexkcrHoe Oﬁy‘IEHI/le — MOTHUBalUs CTYACHTOB K YCBOCHUIO 3HAHUH ITYTEM BBISABJICHUS CB:-
3el MCKAY KOHKPECTHBIM 3HAHUEM U €T0 IPUMCHCHHUEM. HpI/I 9TOM 3HAaHUA, YMCHUSA, HABBIKU JAKOTCA HC
Kak MpeaMeT AJId 3alIlOMUHAHHS, 4 B KAYECTBE CPCACTBA PCIICHUA HpO(i)eCCI/IOHaJ'IBHLIX 3aga4.

Oﬁyqe}me Ha OCHOB¢ OIIbITA — aKTHBU3allHA MMO3HAaBATEIILHON ACATCIIBHOCTU CTYACHTA 3a CUCT
acconmuanm u COOCTBEHHOTO OIIBITA C npeaAMETOM U3YUCHUS.

NupuBuayanbHoe 00y4yeHue — BHICTPAUBAHUE CTYJIEHTOM COOCTBEHHOW 00pa30BaTeIbHON Tpa-
€KTOpUHU Ha OCHOBE (DOPMHUPOBAHUS MHAMBHUAYAILHON 00pa30BaTeNbHON MPOrpaMMbl C Y4ETOM UHTEpE-
COB CTYACHTA.

Me:xkaucuuninHapHoe od0y4eHue — MCIIOJIb30BaHUE 3HAHUN U3 pa3HbIX 00JacTel, X rpynmnu-
POBKA N KOHICHTpAIHA B KOHTCKCTC pemaeMoﬁ 3aJa4du.

Omnepexaoinasi CaMoCTOSITe/IbHAsi Pa6oTa — M3yYeHHEe CTYJICHTaAMH HOBOTO MaTepHhaia JI0 ero
HU3YUCHUS B XOAC ayAUTOPHBIX 3QHSITUN.

7/ OHEHOYHBIE CPEACTBA JIs1 BXOAHOI'O U TEKYHIEI'O KOHTPOJIS,
MPOMEXXYTOUHOM U UTOI'OBOM ATTECTAILIUU (AHHOTAILIAS)

KoHTpoJib 0CBOCHUS TUCIUIIIIMHBI TPOU3BOJAUTCS B COOTBETCTBHUHM C [lo0°KEHNEM O pEeUTUHTOBOM
cucreMe oleHky 3Hanui cryaenros AT HUAY MUDU.

BxoaHo# KOHTPOJIb HE NPEyCMOTPEH
Texkymuiit KOHTPOJIb CTYJACHTOB IIPOU3BOAUTCS B TUCKPETHBIE BPEMEHHBIE HHTEPBAIIbI JIEKTOPOM

U IIperoaBaTeseM (IMHU), BEAYIIUMHU TPAKTUYECKUE 3aHATHS 110 JUCHUTUIHHE.
Hcnonb3yembie GOpMBI KOHTPOJISI U IPUMEP THUIIOBOTO 33 JaHMS.



Pedepar

Pedepar siBisercst oAHUM U3 BUIOB TEKYILET0 KOHTPOJISI U OLIEHKU €T0 3HaHUH, YMEHUI U HaBbI-
KOB, YPOBHS c(DOPMUPOBAHHOCTH KOMIIETECHIIMH ITPH OCBOSHHH Y4E€OHOTO MOJYJISl B TIPOIIECCE OCBOCHUS
JTUCIUILINHBIL.

Pedepar siBisieTcst 4acTbIO CaMOCTOSATEIBHOM PabOThI CTYJICHTa, HO TAK)KE MCIIONIb3YETCS KaK
OLICHOYHOE CPENCTBO. B pedepare CTyeHT n3naraeTr B 2JICKTPOHHOM BUJIE PE3yJIbTaThl TEOPETUUECKOTO
aHaJM3a 3apaHee MOJyYCHHOH TeMBbI, a TaK)Ke COOCTBEHHBIH B3TJIsI/T HA UCCIIEAYEMbIN BOITpoc. Makcu-
MaJbHOE KOJIMYECTBO OaIIOB 3a pedepar — 5 6aos.

L]env: TemMaTKa pedepaToB JODKHA OBITH aKTYaJIBHOM, COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
Y TIEPCIICKTHBAM Pa3BUTHsI COOTBETCTBYIONIMX O0JIACTEH HAYKH, & [0 CBOEMY COJICPIKaHUIO M HAIPaB-
JICHHOCTH OTBE€YATh 3aJa4aM IMOATOTOBKHU BBICOKOKBaJII/I(bI/II_[I/IpOBaHHBIX CIICIaJInCTOB.

3aoaua: packpbeiTHE TEMBI pedepaTa U ONpeIesICHUs] HOBU3HBI B YKa3aHHOM 00J1acTH.

Ilpumepnwiii cnucox mem peghepamos:

Hcnonp30BaHre JOCTHKCHUN HAHOTEXHOJIOTHI B OMOJIOTHH

broMakpoMoIeKyJibl 1 HAHOTEXHOJIOTUY HA OCHOBE UX UCIOJIb30BAHUS

Hanobuomarepuanbl Ha OCHOBE OSJIKOB U MENTHIOB

HanocTpykTypbl Ha OCHOBE O€JIKOB U MENTHU/IOB

['uOpuHbIE HAHOMATEPHUAIBI C y4aCTHEM OEJIKOB U MENTHIOB.

[TpupoaHble HAHOKOMIIO3UTHBIE CUCTEMBI (KOCTHAs TKaHb, COSMHUTEIbHAS TKaHb).

Cunrernueckue rTuOpuaHbIe HAHOMATEpPHAIbl HA OCHOBE OEJIKOB U MENTH10B. BO3MOXXHOCTH HC-
M0JIb30BAaHUSI B MEIMIIMHE U TEXHUKE.

DnacToMepHbIe OCITKM U BO3MOKHOCTH WX MCIIOH30BAHMS B HAHOMEXaHUKE.

MonynbeHble Oenku B mpupoje. Tutul, puOpoHekTuH. CTpoeHHEe 1 MEXaHUYECKHE CBONCTBRA.

MexaHOCEHCOPHBIE CHCTEMBI.

WunxeHepust MOIyJIbHBIX OEITKOB C 3aJaHHBIMU CBOMCTBaMH.

Camocobuparonifecs HAaHOCTPYTYPbl HA OCHOBE HYKJIEMHOBBIX KHCJIOT M TIEPCIIEKTUBHI UX IPUMeE-
HEHHUS

CuHTE3 HAHOCTPYKTYP C IIOMOII[BI0 BUPYCOB U MUKPOOPTaHU3MOB

HanouacTuiisl 30510Ta 17151 TMarHOCTUKY OHKO03a00JIeBaHUM

HanomenuiinHa 1 HaHOTIPOEKTHI.

HaHoTexHomoruu B MeIMIIMHE.

Hanogapmakanorus.

MenuuuHcKe NPUMEHEHUS! CKaHUPYIOIIEH 30H0BOM MUKPOCKOIUH.

TecrupoBanue

TecThl UCTIONB3YIOTCS KaK METOJT OLIEHUBAHHS YPOBHS CHOPMUPOBAHHOCTH y 00YUAIOIIUXCSI KOM-
NEeTeHLUH B POLECCEe OCBOCHUS JUCHUIUINHBL.

Bpewms Bemonaenust 30 MuH.

Bomnpoc 1: [lepeuncnuth Hanbosee nepcreKTUBHbIE HAIIPABIICHUS B MEIUIIMHE, B KOTOPHIX MOT'YT
OBITh MPUMEHUMBI HAHOTEXHOJIOTHH.

IIpumep otsera:

1. Bronornyeckrie HAHOYMIIBI, TOMOTAIONINE TPOBOJINUTH JUATHOCTHKY COMAaTHYECKHX W MH(EK-
IIUOHHBIX 3a00JIeBaHUN, B TOM YHCII€ BUJOBYIO HIEHTH(]UKaLMIO0 Bo30yauTeneil 0co6o onacHbIX HH-
(dbexmuii 1 TOKCUHOB.

2. HanouacTtuIipl, HCHOJB3YIOLIMECS KaK JEKapCTBEHHbIE MpenapaTbl HOBOTO MOKOJICHUS, a TaKkxKe
KaK KOHTCHHEPHI TSI aJjpeCHOMN TOCTaBKH MEIMKAMEHTOB B KJICTKH-MHUIIICHH.

3. MeauuuHcKue HaHOPOOOTHI, YCTpaHsIOMKE 1e(EeKThl B OpraHu3Me OOJBHOTO YeloBeKa IyTeM
YIIPaBIISIEMbIX HAHOXUPYPTHUECKUX BMEIIATEIHCTB.

4. Co3iaHne UCKYyCCTBEHHBIX OpPraHoB.

5. Cozmanue MPUHIMITHAIEHO HOBBIX THUIIOB TEPEBSI30YHBIX MAaTEPHATIOB C aHTUMUKPOOHOH, TTPO-
TUBOBHPYCHOW U MPOTUBOBOCHATUTENLHON aKTUBHOCTBIO.



Bompoc. Kakumu o0s13aTelbHBIMEA CBOWCTBAMU JIOJDKEH 001a/1aTh KAaHTUIICBED?

J1oJKEeH IPOBOUTD IEKTPUYECKUN TOK

ﬂOJ'DKeH OBITH BBHIITOJIHEH U3 MAarHUTHOTO MaTtcpuralia

JloJDKeH OBITh BBIITOJIHEH M3 3aKaJIEHHOM CTaIn

I[OJ'DKGH OBITH THOKHM C MU3BECTHOM JKECTKOCTBIO

Bormpoc. Kakoii 13 MEKPOCKOTIOB H300pETEH M03KE OCTAIbHBIX ?

CKaHUPYONIMH CUITOBOM MUKPOCKOII

CxaHUpyOMMH TYHHEIbHBIH MUKPOCKOII

PacTpoBblif MUKpOCKOTT

[IpocBeunBarOnii 3JEKTPOHHBIA MUKPOCKOII

Bomnpoc. I'e 6611 1300peTéH CKaHNPYIOMIHIA CUIIOBONH MHUKPOCKOIT?

B Poccun, B pusuko-rexunyeckom uHctutyre um. Modde

B CIIIA, IBM

B repmanckom ¢puimane IBM

B mBeiinapckom drummane IBM

Bonpoc. KTo BBen B HayuHyI0 TUTEpaTypy TEPMUH HAaHOMATEpUAJIbI?

I'. I'neiitep

K. N. Andepos

P. ®eituman

2. llpexcnep

Jokaaabl
JlokI1apl MCIIONB3YIOTCS KaK METO/1 OLICHUBAHUSI YPOBHS CHOPMUPOBAHHOCTH Y OO0 yUaAIOLTUXCS
KOMHGTGHHI/II;'I B IIPOLECCEC OCBOCHUA NHUCIUILIIMHBI.

Temartuka 10KIa/10B JOBOAUTCS 0 CBEACHHS 00YYarOMIMXCs 3a 2 HEJIENU JI0 TPEe3eHTALUU, TIPE/I-

oJIaraeT BHITIOJIHEHUE B MUHU-TpyMax (1o 2 4eJI0BeKa) WM WHIMBUIYAIbHO.
Ha npeszenranuto nokmnana orBoaurcs 8-10 MuH.

Ipumepnvie memol 00K1A008:

Hcrnonp30Banye JOCTHKECHUI HAHOTEXHOJOTHIA B OMOJI0THH, HAHOOMOTEXHOJIOTHH,
CTpyKTypHO-(YHKINOHATIBHBIE YPOBHH OpTraHU3allUH )KUBBIX CHCTEM

Onpenenenue noustuil «Hanoctpyktypbl», «Hanorexnonoruny», «HanoOnomarepuaib»

MOJ'IGKy.TIHpHBIfI )51 CY6KJ'I6T0"IHBII7I YPOBHHU OpTraHHU3alUU KUBBIX CUCTCM KaK OCHOBHLIC B MAHUITY-

JSAUAX C HAHOCTPYKTYpaMHU
OcHoBHbIE HamnpaBlieHUs pa3padaTbIBAeMbIX HAaHOOHMOTEXHOJIOTHIA
Hano0oTsh!.

HaHo- ceHcopsI 1 aHAIM3aTOpBI.
Hanowactusr.
HanouHCTpyMEHTHI.
HanomManumynsatopsl.
Hanoxkancymsl.

Pecniupouutel. Knorronurs!.
AJlpecHast JOCTaBKa JIEKapCTB.
[TonydyeHne HaHOKAICYII.
Paspymenune Hanokarcy:i.
[TonyyeHnne HaHOOOBEKTOB.

Kon1okBHyM sIBIIsSIETCS OTHUM U3 CPEJICTB TEKYILETO KOHTPOJISL.
KomnokBrym pekomMeHayeTcs HCIOIb30BaTh I IPOBEPKHU U OLICHUBAHUS 3HAHUW, YMEHUN U

HaBBIKOB CTY/ICHTOB, OJYYEHHBIX B X0JI€ 3aHATUIN 10 OCBOCHHUIO OTIPE/IETIEHHON YacTH y4eOHOro Mo-
nyns «be3onacHOCTb KU3HEAEATENbHOCTH. KOMIIOKBUYM MPOBOAUTCS B BUJI€ MTUCHbMEHHOI'O UJTH YCT-
HOTO OIpoca rpymisl cTyAeHToB U3 10-15 yenoBek Bo BpeMsi ayJJUTOPHOM caMOCTOsATENIbHOM paboThl. B



X0J1€ KOJUIOKBUYMa JIJIsl KaXKJI0TO CTYIEHTA MPEAYyCMOTPEHO 1O 3 Bomnpoca. MakcuMaabHOE KOJIMYECTBO
0aJJI0B, KOTOPBIE MOXKET MOJTYYUTh CTYIEHT, YYaCTBYS B KOJUIOKBUYME, paBHO 5 Oaiam.

Bo Bpewms npoBeneHns KOIOKBUYMa OLIEHUBAETCS CIIOCOOHOCTH CTY/I€HTa MPAaBUIBLHO CcPOpMY-
JMPOBaTh OTBET, YMEHUE BBIPAXKaTh CBOIO TOUKY 3PEHMSI 110 JAHHOMY BOIIPOCY, OPUEHTUPOBATHCS B
TEPMUHOJIOTUU U IPUMEHSATH NOJIYYEHHBIE B XO/1€ JIEKIIMI U PAKTUK 3HAHMSL.

Cnucok 603MOICHbBIX 60NpPOCO8 K KOJNIOKEUYMY

Tema: «HaHo4YacTUIIBI H HAHOCTPYKTYPHI B AHAJIUTHYECKMX MUKPOYHUIIAX)
Oo6Hapy>keHue OTJeNIbHBIX MOJIEKYJ U YaCTHII.

HanouacTuiisl — HOCUTENTM UMMOOMIIH30BaHHBIX 0OBEKTOB

[IpuMeHeHNne KBaHTOBBIX TOUYEK MTPU OOHAPYKEHUU OUOJIOITMYECKUX 0OBEKTOB

Tema: « MeaguuMHCKHE HAHOMAIINHBI

Hanopo60oTs! niti HaHOOOTHI

Hanopo6oTocTpoenue

Cepas ciau3sb

TunuYHBIA METUIIMHCKUH HAHOPOOOT

[ToTennmansHbIe Chepbl TPUMEHEHUS HAHOPOOOTOB

buo- nHaHopoOOoTHI

MonynbHas opraHu3aius Ono- HaHOpoOoTa
MonekynspHble MmamHbl. HaHopa3MepHble HCIIOJHUTEIbHBIE MEXAHU3MbI
buomumernka

AT®-cunTaza

KunesnH, MUO3HH, )KTI'YTUKOBBIA MOJIEKYJIAPHBIN IBUTATEIb
Heoprannueckue (XUMHUYeCKUE) MOJIEKYJISIPHBIE IBUTATENN
Camoc6opka HaHOPOOOTOB

«JlopoxHas kapTa» pa3BUTHUsL OMO- HAHOPOOOTOB

IIpoekT (Hay4yHO-HCC/Ie0BATENbCKAA PAa0d0OTa)

HpOGKT ABJISICTCA OOJHUM U3 BUI0B TCKyHICFO KOHTpOJI?I 1 OLICHKHU €10 3HaHI/II71, yMeHI/Iﬁ 1 HaBbI-
KOB, YPOBHSI CPOPMUPOBAHHOCTH KOMITETEHIIHI MPU OCBOSHUH Y4€OHOTO MOIYJIS B TIPOIECCE OCBOCHHUS
JUCIHUILIINHBI.

DTO KOHEYHBIN MPOAYKT, MOIYYaeMbIi B pe3yJbTaTe MIIaHUPOBAHUS U BBIMOJIHEHUSI KOMILIEKCA
y4€OHBIX M HCCIIEIOBATENBCKUX 3a/1aHui. [103BOMISIET OLICHUTh YMEHMS O0YyJaIOIINXCS CAMOCTOSI TETEHO
KOHCTPYHPOBATh CBOM 3HAHMSI B MPOIIECCE PEUICHUS MPAKTUYECKUX 3a/1a4 U MPo0JIeM, OpUEHTUPOBATHCS
B HUH(OPMAIIMOHHOM TIPOCTPAHCTBE U YPOBEHb CHOPMUPOBAHHOCTH AHATIMTUUYECKUX, UCCIIEIOBATEIb-
CKHMX HaBBIKOB, HABBIKOB MPAKTUYECKOTO U TBOPUECKOTO MBIIUICHHS. MOXKET BBINOJIHITHCS B MUHIUBU-
NyadbHOM MOPSAJKE WM TPYNION 00ydaromuxcsl.

L]eny: TeMaTHKa MPOEKTOB JI0JKHA OBITh aKTyaJbHOM, COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO U
MEePCIEKTUBAM PAa3BUTHSI COOTBETCTBYIOIINX 00JIacCTeil HAYKH, a 0 CBOEMY COJIEP’KAHHIO U HAIIpaBJICH-
HOCTH OTBEYATh 33J]a4aM MOATOTOBKH BHICOKOKBATH(PUIIMPOBAHHBIX CIIEIIUATHCTOB.

3aoaua: pacKkpbITHE TEMBI U OTPE/ICTICHUSI HOBU3HBI B YKa3aHHOM 001acTH.

IIpumeHeHne HAHOTEXHOJIOTMH B OHKOJIOTHHU

IIpuMeHeHNe HAHOTEXHOJIOTHH B MeIMIIUHE JJIS1 BU3YAJIU3aALUMN

IIpuMeHeHne HAHOYACTHUIL cepedpa B MeIUIIMHE

I/ICHOJII:?.OB&HI/IC MAarHUuTHBIX HAHOYACTHUIl B MCAUIIMHE

Hcnoab30BaHHe HAHOYACTHUI METAJUIOB B MeTHIIHE

IIpumenenne 6MoMaTepuaaoB B MeIHIIHHE

Metoabl mo/Iy4eHUsI U CBOCTBA HAHOPA3MEPHBIX CTPYKTYP

Tema 1. dusuko-xuMuueckre U OMOJIOrMYECKHE CBOMCTBA HAHOYACTHUIL
Tema 2 OcHOBHBIE CTTOCOOBI MOTYYEHUSI HAHOPA3MEPHBIX CTPYKTYP
Tema 3. Mexanu3mbl OMOJIOTHUYECKONW aKTUBHOCTH HAaHOYACTHUI]



Hano6mnorexHoJsioruu

Tema 1. buonornueckue HAaHOCTPYKTYpPBI

Tewma 2. OcHOBHBIE HaIIPaBJICHUS PA3BUTH HAHOOMOTEXHOJIOTHUI
Tema 3. HaHOOMOTEXHOIOTHH B MEUITHHE

MeTtoasbl HccIe]0BAHUA MEAUIIUHCKIX HAHOMATEPHAJIOB!

Tema 1.Bricokopa3speniaroniye METOAbl IUarHOCTUKH CTPYKTYPbl HAHOYACTHULL
Tema 2. TpaguunoHHbIE METOABI M aNIlIapaTypa U3yYeHHs CBOMCTB HAHO(DOPM
Tema 3.Menuko-61010ruuecKre MeTo bl TEPAUU C IOMOIIbIO HAHOIIPENAPaTOB

HanoTtexHoJiorum 1Jisi MeIMIIHHbI

Tema 1. HaHOTEXHOJI0IMH IPUMEHHUTENBHO K CII0COOaM JI0CTaBKH JIEKapCTB
Tema 2 JleueOHbIe HAHOMATEPHUAJIBI B OHKOJIOTUHU

Tema 3. HanouacTuLbl 15 JJ€YEHHs BOCIAJIMTEIbHBIX 3a001€BaHUI

Tema 4. Hekotopsie apyrue HaHO()OPMBI B MEIUITMHE U OMOJIOTHH

IIpakTnyeckas padora

[IpakTruyeckast paboTa — 3TO 3a/aHuE AJS CTYACHTA, KOTOPOE JI0JIKHO OBITh BBIIOJIHEHO 10 TEME,
OIlpe/IeJIEHHOW MpernojaBareneM. [aBHasi 1enb IPOBEACHUS MPaKTUUYECKOM padOThl 3aKIO4yaercs B
BbIpAaOOTKE y CTy/I€HTa MPAKTUYECKUX YMEHUH, CBSI3aHHBIX ¢ 0000LICHUEM U MHTEpIpeTalueil Tex uin
MHBIX HAyYHBIX MaTepuanoB. Mcrmomb3yroTcsi Kak METOJ| OIEHHBAHUS YPOBHS CHOPMUPOBAHHOCTH Y
o0yyJaroImuxcs KOMIETEHIUI B IpoIiecce OCBOCHUS AUCIUIIUHBI.

IIpakTuyeckast pabora Ne_
HanocTpykTypHbIe MaTepuaJibl: CTPYKTYPHbIE CBOIicTBa dyiiepeHa

[TpomomkuTeTbHOCT paboTHI: 2 Yaca

L]env: Ha mpuMepe MoAeNH (yIsiepeHa U3y4InuTh CTPYKTYpHBIE CBOMCTBA U TIPOBEPUTH CIICIICTBHE TEO-
pembl Jleonapo Ditepa 171 MIATOHOBCKHUX Tell.

IIpoMe:KyTOYHBIN KOHTPOJIb

[IpomexyTouHas arrectanusi MO JUCUUIUIMHE MPOBOAUTCS B (opMe 3ayera. 3a4€THOE 3aHATHE
MIPOBOJIUTCS B 3a4ETHYIO HEJEIIO MO TpaguKy 3K3aMEHALMOHHOM CeCCHH.

3auer sBisieTcss OCHOBHOM (hOpMOIl KOHTPOJIS M OLIEHUBAHUS CPOPMUPOBAHHOCTH y 00YyHarOIINX-
Cs1 KOMIIETEHLIUI 110 PE3yJIbTaTaM OCBOEHUS IUCLUIUIMHBI.

3ader npoBOIUTCS B popMe 3alIUThI BRBIOPAHHOHW HAYYHO-HCCIIE0BATEIbCKOI paboThI (MPOSKTA)
WJIM Hay4YHOM CTaThU C MPE3EHTALUEN.

@DOH/1 OLIEHOYHBIX CPEJCTB, BKIIOYAIOIINE TUIIOBbIE 3a/1aHUS, KOHTPOJIbHbIE pabOThI, TECTHI U Me-
TO/bI KOHTPOJIS, TO3BOJISIIOIINE OILIEHUTh PE3yJIbTaThl OOYyYEHHUS MO JTaHHOW TUCUUIUIMHE, IPUBEJIEH B
IIpunoxxenuu.



8 YHEBHO-METOJNYECKOE U THOOPMAILIMOHHOE

OBECIIEYEHMUME JUCIUITJINHbI

8.1 IlepeuyeHb OCHOBHOM M JIONOJTHUTEJIbHOI Y4eOHOM JIUTEpaTyphl

Tabnumna 8.1 — O6ecnieueHre TUCIUILIMHBI OCHOBHOM U JIOTIOTHUTEIIBHON JTUTEPATYPOH 110 U CITUTITMHE

T'on

Ba.

No Mecto | HaumenoBanue KonuuectBo
ABTOp HazBanue u3aa-
n/m W3NAHUS | M3JATENhCTBA | IK3EMILIAPOB
OcHoOBHas1 TUTEPATYpPa
1 |Escrpanoe |Hanorexnonoruu B 0uo- | Kpacho- | Cub. denep. 2015 | Pexwum nmocryna:
A.A., By- |noruu u menuuuHe. APCK YH-T http://mfba.molpit.org/files/17_
nsanna A. | Mukpodionanka : Kype Evstrapov2015.pdf
JL JIEKTINH [ DIIeKTPOHHBIN
pecypc] / coct. : A. A.
EBctpamnos,. — D5neKkTpoH.
naH. —Cuctem. TpeboBa-
Hus: PC He HUKe Knacca
Pentium I; 128 Mb
RAM; Windows-98/
XP/7; Adobe Reader
V8.0 u BbIIE. — 3ari. ¢
9KpaHa.
2 | Peokonkor | Hanomarepuansl [Onek- | Mockea | BMHOM. Jla- |2012 |Pexum mocryma:
. 1., TPOHHBIH pecypc] : GopaTopwusi 3Ha- https://www.rulit.me/data/progr
JIéuna B. | yueOHoe mocobue / — 3-¢ HU ams/resources/pdf/Nanomateria
B., I3um3u- |u3n. (3m.).— 365 c. ly_RuLit_Me_387494.pdf
rypu 3. JL.
3 |E.B.byn- |OcHoBsl HanoOnOTexHO- | CIIO Jlanp 2016 |Pexwum mocryma:
keBud, P. O. | norun. ®yHnamMmeHTab- https://e.lanbook.com/book/155
BynkeBud. | HbIE OCHOBBI HAHOOWO- 201 — Pexxum jocTyna: Jijis aB-
TEXHOJIOTHH : yueOHOe TOPU3. MOJIL30BATENCH.
rmocooue
4 | H.P. Kunb- |Bomnoknucrteie u mienou- | Mockea |PI'Y um. A. H. |2014 |URL:
neesa, [.A. | HBIe MaTepHaIbl IS Me- Koceirnna https://e.lanbook.com/book/128
BuxopeBa, | IUIMHBI 1 OMOTEXHOIIO- 603
JL.C.T'anp- | rum. Yacts 1: Hepesop-
Opaiix OupyeMble MaTepuabl:
Monorpadus
H. P. Kunes- | Bonokuucteie u meHou- | Mocka |PI'Y um. A. H. |2015 |URL:
neesa, JI. C. | Hple MaTepHabl ISl Me- Koceirnna https://e.lanbook.com/book/128
lansOpalix | AUIMHBI B OMOTEXHOJIO- 604
THH : MOHOTpadusl.
YacTts 2
5 | A.1O. IIpo- | HanoOGnoTexHoMOTHS : Kemepo- | KemI['Y 2016 |URL:
cekoB, JI. C. | yueOHOe mocobue BO https://e.lanbook.com/book/995
JpImuiox, 83
O. B. Koz-
noBa, H. B.
W3rapere-




nof peaak- | Hanoctpykrypsl B 6mo- | Mocksa | Jla6oparopust | 2020 |URL:
et K. MEIHITHHE 3HAHWIA https://e.lanbook.com/book/135
I'oncansec 509
(v ap.];
MepeBo/I C
aHTIINICKO-
ro C. A.
Bycesa [u
ap.].
JlonoiHUTE/IbHAS JIUTEPATypa
HeBonuH KBantoBas gu3uka u MockBa [TexHochepa 2013 [Pexum mocryma:
B.K. HAHOTEXHOJIOTUH [ DJIeK- http://www.iprbookshop.ru/1697
TPOHHBIN pecypc] 5.
H.I. IIpoko- ([@usuueckue 3¢ HeKTh MockBa [MOCKOBCKHI 2013  |Pexxum nocryma:
(bbeBa, JLA. [HaHOTEXHOJIOTHH [DIeK- rOCYIapCTBCH- http://www.iprbookshop.ru/2375
['puGoB TPOHHBIN pecypc]: yueo- HBIN CTPOUTEIb- 4
HOE IToco0me HBI1 YHIBEPCH-
reT
0.0. Bozne- Mertoas! ctpykrypubix  [Kazanp  [Kazanckwii 2014  |Pexxum noctyna:
CCHCKUH, MCCIICIOBaHUI MaTepHua- HAI[MOHATBHBIN http://www.iprbookshop.ru/6198
@.C. apu- p10B. MeToasl MUKPOCKO- icCIe0BATENb- 6
dymuH, MUy [ DIeKTPOHHBIN pe- CKMI TEXHOJIOTH-
ML.III. AG-  [cypc]: yueOHOE mocobue YecKHii yHUBEP-
Ty JUTHH CHTET
A. M. AGa- |HaHOOMOTEXHONOTHH : MockBa [labopatopust 2020 |URL:
TypoBa, /. B.|ydeOHoe mocodue BHAHUI https://e.lanbook.com/book/1355
barpos, A. 08
A. baitky-
MaHOB, A. I1.
bonapiies ;
o] peaK-
e A. b.
PyOuna
oy penak- |[Hano- u 6mokommo3utkl : [Mockea [labGoparopust 2015 [URL:
e A. K. [yaeOnoe mocobue SHAHUN https://e.lanbook.com/book/6620
Jlay-T [u 6
..

8.2 Ilepeuennb pecypcoB HHGOPMALMOHHO-TETeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

Ilepeuenv pexomenoyemvix Hnmepnem caiimos:

Hay4no-o0pa3oBarenbHblil IeHTp 1o HaHoTexHoorusm MI'Y — http://nano.msu.ru/
HayuHo-00pa3oBaTenbHblil IEHTp «30HI0Basi MUKPOCKOIHS 1 HAHOTeXHOJIorus» — http://nanotube.ru/ru
http://nanodigest.ru/

http://www.nanonewsnet.ru/

http://www.nanorf.ru/

http://nano-info.ru/nanotechnologies/

http://www.nanoware.ru/
http://www.nanometer.ru/
http://portalnano.ru/
http://www.rusnano.com/
http://popnano.ru/
http://nanoblog.ru/
http://www.nanoru.ru/

http://www.simplynano.ru/

http://www.nanotechwestregion.ru/

http://novtex.ru/
http://www.nanoindex.ru/



http://nanotube.ru/ru
http://nanodigest.ru/
http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://nano-info.ru/nanotechnologies/
http://www.nanoware.ru/
http://www.nanometer.ru/
http://portalnano.ru/
http://www.rusnano.com/
http://popnano.ru/
http://nanoblog.ru/
http://www.nanoru.ru/
http://www.simplynano.ru/
http://www.nanotechwestregion.ru/
http://novtex.ru/
http://www.nanoindex.ru/

http://popular.rusnano.com/

http://4nano.ru/

Kypuan «MeauuHcKas paguoIorys U pagrannonHas 6e3omacHocTby. hitps://medradiol.fmbafmbc.ru/
Kypuan «Menunmnckas usukay. http://medphys.amphr.ru/

lazera «MemuuuHckas razeray. http://xn--clainOa.xn--plai/

EnunHoe okHO 1ocTyma Kk oO6pazoBarenbHbIM pecypcam. Ousnka. PH3HKO-MaTEMaTHUECKHE HAYKH
httgs://og-ti.ru/

Kypuanbusiii mopran T um. A.®. Hodde. Texunueckas pusmka https://journals.ioffe.ru/
Buytpucocyaucroe Y31 (BCY3W) : HOBBIE JOCTHIKEHHS U HOBBIE UcceaoBanus. http: //www. med-
scapem/viewarticle/446507

du3suka cryaeHtam u mkoibHEKaM.O0pa3oBarenbHbiil mpoektT A.H. Bapruna, MU®U2 — www.ph4s.ru
Caiit «DieMeHTHI 00IIBIION HayKu» http://www.elementy.ru

Duimknoneaus Gusuky u Texauku http://www.femto.com.ua/index1.html

XKypuan «buomenuiuHcKas pagrodiekTpornnkay. https://elibrary.ru/title_about.asp?id=66917

IpodeccnonanbHbie 6a3bl JAHHBIX, HH)OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

[MomuorexcToBas B/l American Chemical Society (http://pubs.acs.org/)

IMomuorekcroBas BJI American Institute of Physics (http://scitation.aip.org/).

IMonmnorexcToBas b/l American Physical Society (https://journals.aps.org/about).

ITonnorexcrosas BJ] Annual Reviews Science Collection (http://www.annualreviews.org).
IMomnorexcroBas b1 Applied Science & Technology Source (http://search.ebscohost.com).
[TonnotekctoBas bJ] eLibrary - Hayunas snektponHas oubnuoreka (http://elibrary.ru).

Pedeparusnas BJ] INSPEC. EBSCO publishing (http://search.ebscohost.com/).

IMomuorekcroBas BJI Institute of Physics (IOP) (http://iopscience.iop.org/).

bubmuorpadpuueckas Bl Journal Citation Reports (JCR). Web  of  Science
(http://apps.webofknowledge.com/).

[MomuorekcroBas b1 Nature (https://www.nature.com/siteindex).

IMomuorekcroBas BJI Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
[MonunotekcroBas B/ Questel Patent (https://www.orbit.com/).

IMomuorekcroBas BJ] Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

[MonnotekcroBas BJI ScienceDirect Freedom Collection (http://www.sciencedirect.com/).
Pedeparusnas BJ] Scopus (http://www.scopus.com/).

IMonnotekcroBas BJI Springer Materials (https://materials.springer.com/).

[MonurotekcroBas BJI Springer Nature Experiments (https://experiments.springernature.com/).
[MonnotekcroBas BJI SpringerLink (https://link.springer.com/).

Pedeparusnas BJ] Web of Science Core Collection (http://apps.webofknowledge.com/).
[MonurotexcroBas BJ] Wiley Journal Database (http://onlinelibrary.wiley.com/).

Russian Science Citation Index (RSCI) - MynpruaucuuiuinHaptas 6a3a ¢ 0osblieii mpeacTaBIeHHO-
CTBIO M3/IaHHI TI0 HanboJiee aKTyaJIbHBIM [UIsl POCCHUICKOI HAyKH MpeaMeTHBIM obiacTsm clarivate.ru
Oxford University Press (monHoTekcToBasi 6a3a JaHHBIX KYpHAIOB u3aaresibcTBa OKCOpACKOro yHuU-
Bepcureta) http://archive.neicon.ru/

Tabnuna 8.2 — PekomeH1yeMble 3J1eKTPOHHO-OUOINOTEYHbBIE CUCTEMBI

Ne HanmenoBanue pecypca Tematuka

1 | Hayunas snekrpoHHas oubianoteka https://elibrary.ru HaHOTEXHOJIOTHH,

2 | DnexTpoHHas OMOIMOTEYHast CCTeMa U3aTenbcTBa JlaHb, HAHOMAaTEPHATBI,
www.e.lanbook.com. HaHOOHMOTEXHOJIOTHH,

3 | ®oHJ BIEKTPOHHO-OUBIMOTEYHON CHCTEMBI OOPAa30BATENBHBIX U IIPOCBE- | OMOYHUTHI, 30H10Bas
TUTEeNbCKUX u3ganuii Iqlib, www.Iglib.ru MUKPOCKOpHSI, HAHO-

4 | O6pazoBarenpHas iathopma «tOpaiiry, https://urait.ru/ JaCTHULBI

5 | DnexrponHoe nepuoanueckoe nznanne «KnigaFund.Ruy,
http://www.knigafund.ru/books/149292/read

6 | Znanium.com https://znanium.com/

7 | HaumoHasnpHast aiekTponHas oubmuoreka http://rusneb.ru/



http://popular.rusnano.com/
http://4nano.ru/
https://medradiol.fmbafmbc.ru/
http://medphys.amphr.ru/
http://мгзт.рф/
https://www.garant.ru/
https://journals.ioffe.ru/
http://www.ph4s.ru/
http://www.elementy.ru/
http://www.femto.com.ua/index1.html
https://elibrary.ru/title_about.asp?id=66917
http://pubs.acs.org/
http://www.annualreviews.org/
https://experiments.springernature.com/
https://clarivate.ru/products/web-of-science-rsci
http://archive.neicon.ru/
https://elibrary.ru/
http://www.e.lanbook.com/
http://www.iqlib.ru/
https://urait.ru/
http://www.knigafund.ru/books/149292/read
https://znanium.com/
http://rusneb.ru/

8.3 IlepeueHb HH(POPMALMOHHBIX TEXHOJIOT M, HCIIOJIb3yeMbIX IIPH OCYIIECTBJIEHUN 00pa-
30BaTEJIbHOIO NMPoIecca Mo TUCHUILINHE, BKIIYAs NepedyeHb NPOrpaMMHOro obecnieyeHus1 M UH-
(hopManIMOHHBIX CIIPABOYHBIX CHCTEM

Ta6nnua 8.3 HepequL JIMICH3UOHHOI'O U CBO6OI[HO pacupoCTpaHAEMOTO IIPOrpaMMHOTO obecreueHus

No HaumenoBanue Kparkoe onucanue
MS Office (Word, Excel, Power Point) odopMIICHHE TEKCTa, pacyer,
2 | https://docs.google.com/ [loxymenTsl, Tabmuis:, @opmsl, Ipe- CO3/1aHUE MPE3CHTALUI
3EHTAINH
3 | ONLYOFFICE Desktop Editors - CBobonusiit OducHsrii [Taker
4 | JPDF Viewer, Foxit Reader npocmoTpuik PDF-¢aiinos

Tabmuna 8.4 — [NepeueHs npodeccnoHanbHBIX 0a3 JAHHBIX U HH()OPMAIMOHHBIX CIPABOYHBIX CUCTEM

Ne HaumenoBanue Temaruka DNEeKTPOHHBIN ajipec
1 [apanT npaBoBas httgs://www.garant.ru/
2 KoHcysbraHT paBoBas httgs://www.consultant.ru/

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Anpec (MeCTOTIONOKEHHE) TIOMETIEHUH
JUISL TIPOBEJICHUS BCEX BHJIOB yUeOHOM
JIeATEIbHOCTH, IIPENYCMOTPEHHOMN
y4e0HBIM TUIaHOM (B CITydae peaTn3alini

HanmeHoBaHre TOMeNIeHNH ISl IPOBEIEHUS BCEX BUIOB
No /| Y4€OHOM IEATENBHOCTH, IIPELYCMOTPEHHON y4E€OHBIM ILIAHOM,
B TOM YHCJIIE TIOMELICHUS ISl CAMOCTOSTENILHOM paboThI, C yKa-

i} 00pa3oBaTeabHOH IPOrpaMMBI B ceTe-
3aHHUEM TIEPEYHsI OCHOBHOTO 000PYA0BaHUs, YIeOHO HATJIs- o
o BOM (hopMe JOTIOTHUTENBFHO YKa3bIBaeT-
HBIX TIOCOOMH U MCTIOJIB3yEeMOT0 IMIPOTPAMMHOTO 00eCTICUeHHS
csl HAMMEHOBaHHE OpPraHU3alum, ¢ KOTO-
POIi 3aKITFOYEH JIOTOBOP)
1 [YueGHas ayauropus ais mpoBeneHus 3auaTuitNe 101 433510, YnpsHOBCKAst 001acTh, T. Ju-

MOCaJ0YHBIX MeCT — 16; mromans 59.42 kB.M.; MuTpoBrpam, yi. Kyiiosiesa, 294
CHeIMaTN3NPOBaHHAs MeOellb:

'YueOHast jocka — 1 mIT., CTON CTyAeHYeCcKuii — 12 mIT., CTOI Tpe-

MOaBaTEILCKUH — 2 IIIT., CTOJI KOMIBIOTEPHBINA — 12 mIT.,

cTynbs — 31 1mT., KoHgUIMoOHep — 1 1miT.

TexHU4YecKue CpelicTBa O0OYUICHHUS:

KommbroTepbl (MOHHTOP, CHCTEMHBIN OJIOK, KIIABUATYPa, MBIIIIKA)
— 10 ., mpoektop — 1 mrT., 3xpan — 1 mT.

nporpamMMHoe obecnieuenune: OC Windows XP, Microsoft Office

10

10 OCOBEHHOCTH OPTAHU3ALIUU OBPA30OBATEJIBHOI'O
IMPOLECCA JIs1 THBAJINJIOB U JIMI] C OI'PAHUYEHHBIMH
BO3MOKXHOCTAMMU 3/ 10POBbs

OOyJeHHEe WHBAIUJIOB ¥ JIUI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCYIIECTBIISCTCS B
COOTBETCTBHH C:

— Koncturynueit Poccutickonn ®@enepannu. [Ipunsara BcenapoaHsiM rojgocoBanrem 12.12.1993 ¢
U3MEHEHMSIMHU, OJOOpeHHBIMH B Xojie obmepoccuiickoro rojocoBanus 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW 28399/ ;

— @enepanbHbIM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne273-
@3 (pex. ot 17.02.2021), ct. 5, 71, 79 — http://www.consultant.ru/document/cons_doc LAW 140174/ ;

— ®epaepanbHbIM 3aK0OHOM OT 24.11.1995 Nel81-D3 (pex. ot 07.03.2017) «O conmansHOil 3amu-
Te wHBaIUA0B B Poccuiickoit ®Penepanum» — I'masa III. Cr. 9. ,Cr. 11. T'maBa IV. Ct. 1 —
http://www.consultant.ru/document/cons_doc_LAW_ 8559/ ;



https://www.garant.ru/
https://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_LAW_28399/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_8559/

— ®enepanbHbiM 3aK0HOM «O patudukanuu KonBeHiuu o mpaBax mHBaIMmoB» ot 03.05.2012
Ned6-®3 — http://www.consultant.ru/document/cons_doc LAW_129200/ ;

— IlopsinkoM opraHu3alii U OCYIIECTBIIEHUS 00pa30BaTENbHOM NEATENBHOCTH MO 00pa3oBa-
TCJIbHBIM IIpOrpaMMaM — IporpaMmmam 6aKaJIaBpI/IaTa, nporpaMmmam CruCouaJInTCTa, IporpaMmamM Marm-
ctparypsl (IIpuka3z Munobpuayku P® ot 05.04.2017 Ne 301);

— IlonoxenueM 00 opraHu3anuu OOy4EHHS CTYJCHTOB-MHBAJIUAOB U CTYACHTOB C OrpaHHYCH-
HBIMH  BO3MOXHOCTAMH  370poBbsi B  HUAY MUHUOU, yrBepxkaenusiM  29.08.2017 .
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15 ver 2.2 0.pdf ;

— MeronnyeckuMu peKOMEHAALUIMU IO OPraHU3alMKu 00pa30BaTEeIBLHOrO Mpolecca it o0y4e-
HUS UHBAJIUOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsI B 00pa30BaTEIbHBIX OpraHu3allu-
SIX BBICIIIETO0 0Opa30BaHMUs, B TOM YKCJIC OCHAIICHHOCTH 00pa30BaTENIbLHOTO Ipoliecca (MIPUIOKEHHUE K
MMACHMY MuHoOpHayKH oT 16 amnpes 2014 T. Ne05-785)
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc
506f7/ ;

— TpebGoBaHusIMU K OpraHu3alid 00pa3oBaTEIHLHOTO Mpolecca it 00ydeHUs UHBAIHUIOB U JIUI
C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS B IMPO(hecCHOHAbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
B TOM YHCJIC OCHAIICHHOCTH 00pa30BaTEIBHOrO IMpoleccay (MpUioKeHue K nmuchMy MuHOOpHAYKH OT
18 mapra 2014 T. Ne06-281)
http://www.consultant.ru/document/cons_doc_LAW 57872/7d7f56523837be788b6cfa5578482a6b1789
18d3/ .



http://www.consultant.ru/document/cons_doc_LAW_129200/
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/

JdonmosiHeHns1 M U3MeHeHHsI B pa0o4eil mporpamme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie n3menenust Ha 20 /20 yueOHBIH rof

B pa6oqyfo oporpaMmMy  BHOCATCA  CICAYIOIIUME  HW3MCHCHUA MM  ACTTACTCId  OTMETKaA
HCI_[CJ'ICCOO6paSHOCTI/I BHECEHHS KaKHUX-IN00 M3MEHEHUH Ha I[aHHLIﬁ yqe6HBIﬁ roa:

PaGouas nporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl

(0ama, HOMep npomoKo.na 3acedanus Kagpeopbwl, noonuce 3ae6. kageopoit)
COI'NTACOBAHO:
3aBeayrouuil BeITycKaroiei kadenpoit

HauMeHosaHue Kapeopuvl JUYHAS NOORUCH pacwudposka noonucu dama
PyxoBourens OOII,

Yuc€Has CTCIICHb, JOJDKHOCTDH

JUYHAS NOONUCH pacuugposxa noonucu odama



