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1. HEJIX OCBOEHUA JUCHHUITJIMHBI

eansro

OCBOCHUSHA

JTUCHHUILTHHEI

«HaHOTEeXHOJI0rHHA B

XUMHHN»

SIBJISIETCH .

dbopMupoBaHHe KOMIETEHLMH 00y4arouierocsi B 001acTu pyHIaMEHTAIbHBIX MPEACTABICHUI O

HaHOTCXHOJIOTHAX, O CHCI_II/I(bI/IKe Pa3BUTHA XUMUH ITPHU UCIIOJIB30BAHHUH HAHOTEXHOJIOTHI

dopMmupyemMble JUCLUIUIMHOM 3HAaHUA M YMEHUsA TOTOBAT BBIIYCKHUKA JAaHHOHU

00pa3oBaTeNbHON MPOrPaMMbl K BBIIOJHEHHUIO CIEAYIOMINUX OOOOIIEHHBIX TPYIOBBIX (YHKIUI

(TpynOBBIX (QYHKIIHMN):

Tabnuya 1.1.

Kon u O0001meHHbIe TPYAOBbIe GYHKIMHA Tpynossie GpyHKIIUN
HaUMeHOBaHUe Kon HaumenoBanue | YpoBeHb HaumenoBanmue Koa | YpoBenn
npo¢ecCUOHAIBHO KBaJuu (moxypose
ro Kaluu Hb)
cTaHjapra KBAJIH (UK,
anuu
01.001 IMenaror Ilegarornyeckas OO6menexarorunaeckas A/01.6
(memarornyeckas JeSTeNbHOCTD IO ¢ynkuus. O0yuenue 6
AeATeILHOCTH B MPOEKTHUPOBAHUIO U
OIIKOIBHOM, pganma LI[) i BocnurarensHas A/02.6
HAYaJbHOM 00pa3oBaTeIbHOTO ACATEILHOCTD 6
oomem, A nporiecca
OCHOBHOM 001IIeM, 00pa3oBaTenbHBIX 6
PazBuBaromas IA/03.6

cpeaHeM 001eM OpTraHM3aIHIX
o0pa3oBaHNH) JIOTIKOJIEHOTO, JICATEILHOCTD
(BocuTaTenn, HA4aIbHOTO OOIIETo, 6
YUHUTETb) OCHOBHOTO 0OOIIIETO,

CpeIHero ooIero

o0Opa3oBaHus

[lenarornyeckas

JESITENIbHOCTD TI0

MPOEKTHUPOBAHUIO U [emarornyeckas

B | peamuzaiuun 6 JIEATENBHOCTD 110 B/03.6 6

OCHOBHBIX peanu3amnuy mporpaMmm

0011e00pazoBaTeNbHBIX OCHOBHOTO U CPEIHETO

porpamMm ob1mrero 06pazoBaHus




2.010 Cnenmuaguct
M0 MPOMBIIIJIEH-
HOW (papmManuu B
00J1aCTH HCCJIeI0-
BaHUI JIeKapcT-
BEHHBIX CPEIACTB

[IpoBenenue paboT 1o
HCCIIeIOBAHUSM
JICKAPCTBEHHBIX
CpenCTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIIMHUYECKHUX
HCCIIEIOBAHUI
JIEKapCTBEHHBIX
npenapaToB

A/03.6

26.008
Cnenuajmcr-
TEXHO0JIOT B
o0J1acTH
NMPUPOT00XPAHHBIX
(3KOJTOTrHYECKHUX)
OHMOTEXHOJIOr il

MonuTOopUHT
COCTOsSAHUA
OKPY>KaroILEl Cpebl C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OHMO00OBEKTOB

A/06.6

CocraBieHue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS XO03IHCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6




2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

HucuumuHa «HaHOTEXHOJIOTUMB  XMMHH» OTHOCHUTCA K  4YacTd, (QopMHUpyeMOu
y4aCTHHUKaMH 00pa30BaTeIbHBIX OTHOMIEHUH biioka 1 u m3ydaercs B 10 cemectpe.
JlaHHBIN Kypc onupaeTcs Ha 3HaHUA 10 (PU3UKe, MaTeMaTUKE, KBAHTOBON XUMUMU.

Taoauua 2.1.

CBs3b JUCHUILIHHBI « HAHOTEXHOJI0THH B XUMHH» € npeamecTBY OmumMu
AUCHUIIVIMHAMHUA H CPOKH UX U3YUYCHUA

Kon JIMCIMIUTMHBL, IPEIIISCTBYIONINE TUCIUTIIINHE Cemectp
JIACLIAIUIAHBI «HaHOTEXHOJIOTHH B XUMUH)
b1.0.10 MaremaTrka 1,2
b1.0.11 dusuka 1,2
b1.0.17 HNudopmarnka 1,2
b1.B.11 KBanroBas xumust 4
Taoauua 2.2.

CBs3b IUCHUILIAHBI « HAHOTEXHOJIOrHHA B XUMHKY € NOCACAYIOIIUMHU TUCHUINITIUHAMHA
U CPOKH UX U3YUYCHUS

Kon JIMCUUMIUINHBL, CIIEAYIOIINE 3 TUCIUILITUHON Cemectp
JIACIMTUTAHBI «HaHOTEXHOIOTUYN B XHMHUW
b51.0.07 Opraanyeckast XUMHSI 5,6
b1.0.08 duznueckas XuUMug 5,6
b1.B.18 BBICOKOMOTIEKYIIIpHBIE COETUHEHUS 7
b1.0.10 Komnongnas xumus 7
b1.B.05 Teoperuueckre OCHOBBI HEOPTraHUYECKON XUMUH 9,10

B pe3ysbTare 0cBOCHUsI AUCHUILIMHBI 00y4aIOLIUICH JOJIAKEH:

3HaTh:
e CoBpeMEHHBIC METOBI UCCIIEOBAHUS HAHOMATEPHAIIOB
e OCHOBBI HAHOXMMHUU ¥ HAHOTEXHOJIOTHH, UX B3aUMOCBS3b C Pa3IUYHBIMU O0JIACTIMU

HayKH.



YMmerh:

e AHanu3upoBaTh HAYYHYIO JHUTEPATYPY C LENbI0 BEIOOpA HANPABICHHUS HCCIEIOBAHUS

o npennaraeMoﬁ TEME U CaMOCTOATCIBHO COCTABJIATH ITJIaH MUCCIICAOBaHNA.

e [IpuMeHATh OCHOBHBIC 3aKOHBI 0O0pa3oBaHMsA M CTAOMIM3AIMKM HAHOYACTHIl TPU

O6CY)KI[€HI/II/I IMOJIYYCHHBIX PE3YJIbTATOB, B TOM YHUCJIC C IIPUBJICYCHUEM I/IH(bOpMaI_[I/IOHHBIX 0a3

JaHHBIX..

Baagern:

e CrnocoOHOCTBIO B3aHMO,Z[CI>'ICTBOBaTB B 00JJaCTH XHMHH H CMEKHBIX HayK JJIid

JIOCTUKEHUS pPe3yNbTaTOB.

e CrocoOHOCTBIO HWHTCIIPETAlU PE3YJIbTATOB UCCICAOBAHUS B 001aCcTH HAHOXHUMUHU

3. KOMIIETEHIUH OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

Hpouecc HU3YUCHUSA NUCHUIIJIMHBI HAITPABJICH Ha q)OpMI/IpOBaHI/Ie QJIEMCHTOB CJICAYIOIINUX

komrereHmii B coorBerctBUU ¢ PI'OC BO um OIIOIl BO no paHHOMYy HampaBiI€HHUIO

IIOATOTOBKH:
Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMs
KOMIIETEHI KOMIeTeHLH I AOCTHKEHM S AUCUMILIMHBI 00y4yarouiicst
UM KOMIeTeHIINH HOJIKeH:

YHMKepcaJleble KomnemenHyuu u MH@MKamOpbl UX 00CMUIICEHUA

YK-3

Cnoco0eH opranuso-
BbIBATb H PYKOBOJIUTH
padoToii KOMaHAbI, BbI-
padaTbiBasi KOMaH/I-
HYIO CTPAaTeruio J1Jis
AOCTHKEHMS MOCTAB-
JICHHOH 1eJIH

YK-3.1. ITonumaer
3pPEeKTUBHOCTL  HC-
MOJIb30BAaHUS  CTpare-
TMA  COTPYJAHHUYECTBA
JUTst JIOCTHKCHHS
IIOCTaBJICHHOM  IICIIH,
oTpeeIsieT CBOIO
POJIb B KOMaH/Ie
YK-3.2. ITonumaer
OCOOCHHOCTH TIOBEJIe-
HUS BBIJICTICHHBIX
rpynn  Jroged, ¢
KOTOPBIMUA ~ paboTaeT
/B3aUMOJICHCTBYET,
YUMUTBIBAET UX B CBOEH
NEeATeTLHOCTH (BBIOOD
KaTeropHid TPy
JOAEeN OCYIIECTBIISAET-
¢ 00pazoBaTenbHOM
opraHm3anuell B 3aBU-
CUMOCTH OT IleJei
MOJITOTOBKA  —  TIO

3Hatp — Meronuku (GopmMHpOBa-
HUSl KOMaHJ[; METOJbl pa3paboTKu
KOMaHJHON cTpaTeruu u 3Qdek-
THUBHOTO PYKOBOJCTBA KOJUIEK-
TUBaMH, OCHOBHBIC TEOPHH JIH-
JIEPCTBA U CTUJIN PyKOBOJICTBA.
YMerb — pa3zpabaTeiBaTh KOMaH/I-
HYI0 cTpareruio; (GpopMyarpoBaTh
3ajauyd  4IeHaM KOMaHJbl s
JOCTIKEHHS TTOCTABJICHHON LIENH;
NpUMEHSTh 3(Q(QEKTHUBHBIE CTHIN
PYKOBOJZICTBA KOMAHJIOM.
Baaners: — yMeHHEM aHaNW3U-
poBaTh, NPOEKTUPOBATb WU Opra-
HU30BBIBATh KOMMYHUKAIIHA B
KOMaHJie Uil JIOCTH)KEHUs T0C-
TABICHHOHW  LeNW;  METOJaMu
OpraHu3alii W YIpaBIeHUS KOJI-
JIEKTHBOM.




BO3pPacTHBIM  0COOCH-
HOCTAM, TI0 STHHYEC-
KOMY HJIU PEIUTHUO03-
HOMY MPU3HAKY, COIU-
aTbHO HE3aIIHIICHHBIE
CIOW HAcelIeHH U
T.11.)

YK-3.3.  IlporHo3su-
pyeT pe3ynbTats (Toc-
JICICTBUS) JINIHBIX
JEUCTBUI W IUIAHU-
pyeT TocCIea0BaTeNb-
HOCTH  IaroB IS
JIOCTHXKCHHS
3aIaHHOTO pe3yJbTara
YK-3.4. DOddexrurHO
B3aUMO/JICUCTBYET c
JIPYTHMU YJIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe wuH(pOpMa-
muey, 3HaHUI-MH U
OTIBITOM, U TIPE3CHTALINU
pe3yIbTaToOB paboTsI
KOMaH bl

YMerb: NOpPOBOAMTH  MHOIOCTa-
MUAHBIA CHHTE3, BEIOUPATH METOIBI
JTUAarHOCTHKH BEIICCTB U
MaTepuaioB, TPOBOJUTH  CTaH-
JApTHBIE W3MEpeHHs, o0padaThI-
BaTh Pe3yJIbTaThl 3KCIIEPUMEHTA
Baanerb: HaBbIKaMH TPOBEJCHUS
9KCIEPUMEHTA u METOaMHU
00paboTKH ero pe3yabTaToB

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

MNK-2

Cnoco0eH oka3bIBaTh
HHG(OPMALMOHHYIO
MOAIEPKKY
crnenuaaInucTam,
OCYIIECTBJIAIOIIUM
HAY4YHO-
HCCJIeI0BATE/IbCKUE
padoThI

NnK-2.1. [IpoBoaut
JIUTEPATYPHBIA  IOUCK
Mo TeMe, 3aJaHHOH
CHenuanucToM  Ooiee
BBICOKOM
KBaJIM(PUKALIUH, c
WCTIOJIb30BaHHEM
OTKPBITBIX HMCTOYHHUKOB
HHpOpMAIUH
XMMHYECKOro npoduIst

nK-2.2. CocraBiseT
KpaTkue 0030pel 10
TEME Hay4YHO-
HCCIICI0BATCILCKOM
paboTHI

3HaTh: OCHOBHBIE 0a3pl JaHHBIX
XUMUYIECKOTO TPODWIIsL, TepeucHb
WMCTOYHUKOB HAYYHO-TEXHUYECKOU
JUTEpaTypbl,  HOPMATUBHBIX U
METOANYCCKUX MaTepI/IaJ'IOB
YMmerb: noaoupathb
TEXHUYECKYIO JTUTEpaTypy,
HOpMaTI/IBHBIe nu METOANYCCKHEC
MaTepuansl 10 WHGOPMAIMOHHON
0e30IMacHOCTH, pa3pabaThIBaTh
IUIaHBI U IIPOTPaMMBI IIPOBENCHUS
HayT-IHI)IX I/ICCJ'Ie)IOBaHI/Iﬁ 158
TEXHUUYECKUX  pa3paboToOK It
pEIICHUs pa3IUYHbIX 33724
Baanern: HaBBIKAMH

Hay4HO-

6




IKCIIEPUMEHTAITBHOM OLIEHKU
3aIMIIEHHOCTH 00BEKTOB
nH(POPMATH3AIUK, TI0 3aJaHHBIM

METOAHUKAM TCXHOJIOIMH 06pa60T1<1/1
PE3YIbTATOB, OLCHKU IMOTPEHIHOCTHU

n JOCTOBEPHOCTH PE3YIbTATOB
U3MEPEHUN
4. OBBEM JINCHUIIMHBI ¥ BUbI YYEBHOMN PABOTHI
Tab6aunna 4.1.

O0beM IMCUMILIMHBI M BUJbI Y4eOHOH padoThl

Bup yueoHoii padoThl Bcero 10
4acoB cemecTp

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 12 12
AyIUTOpHBIE 3aHATHUS 56 56
Jlexumn 28 28
[TpakTHueckue 3aHATHS 28 28
CamocrosrenbHas padora cryneHToB (CPC) 16 16

5. COAEP) KAHUE JUCIUAIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUOB YYEBHbBIX

3AHATUUA

Taoaumna 5.1.

5.1. CTpyKTypa U coaepkaHue QU CUUILIUHBI

O6H_[a}1 TPYAOCMKOCTD JUCHUIIIIMHBI COCTABJIACT 2 3a4eTHEIC CAUHUIIBI, 72 yaca

Bunbl yaueOHOM paboThI
Ne e AL YS P @dopMa TEKylero KOHTPOJI]
Paznen aucuumimHb 3
n/n g TIpaxr.. YCIIEBAEMOCTH.
3 Vleknnu CPC
@) 3aHAT.
Bsenenue B
1 A 5 2 2 1 cobecenoBanue
HAHOTEXHOJIOTHIO.
2 Knaccudukanus 5 2 9 1 coleceioBaHue,
HaHOMaTepHaJIoB. pedepat
3 Mertonbl  momydeHus 5 5 5 1 cobecejoBaHue,
HaHOMAaTepPHAaJIOB. pedepat




TepMmoguHamuka

4 MIPOIIECCOB nosrydeHus| 5 2 2 2 cobecenoBaHue

HAHOCHCTEM.

MeTtoapl HCCICIOBaHHUSI

HAHOCHCTEM.

6 Croiictsa 5 2 4 2 cobecenoBaHue
HaHOMAaTEPHAJIOB.

v MarauTHeIE ~ CBOMCTBA 5 4 5 5 cobecenoBate
HaHOMAaTEPHAJIOB.
ONEeKTPOHHBIE "
8 OIITUYECKUE  CBOMCTBA | 5 4 2 2 cobecenoBanue
HAaHOMATEPHAJIOB.
Mexanndeckue
9 CBOMCTBA 5 4 4 2 cobecenoBaHne

HaHOMATCPUAJIOB.

5 4 4 2 Kontponbnas padora Ne 1

10 Harotexrosorus Pls 2 4 1 Konrponsnas padora Ne 2
COBPEMEHHOM MHpE.

Hroro: 28 28 16

5.2. Conep:xkanue TuCHHILINHBI «HAHOTEXHOJIOTMH B XUMHI»

Pa3nen |. Hanorexnosioruu. Ucropusi popmupoBanus. Kinaccudukanus, MeToabl
IOJIy4YCHHUS, CBOMICTBA U IPUMEHEHHE.

BBeneHue B HAHOTEXHOJIOTHIO.

[Ipeamer, ucropust hopmupoBanus oonactu 3HaHus1. CoBpemMeHnHoe cocTosinue B PO u 3a
py6exxom

Knaccupukauusa HaHoOMaTepuaJioB.

OcHoBHble mOHATUSA. DyHIaMeHTaTbHBIE OCHOBBI M OOJACTH MPUMEHEHHs] HAaHOHAYK H
HaHOTeXHUKU. OCHOBHBIE THITHI HAHOMATEPHAJIOB.

MeTtoabl mo1y4eHHs] HAHOMATEPHAJIOB.

®dusnyeckue, XUMHUYECKHE, (PU3MKO-XUMHUYECKHE, a TakKe OMOJOTUYECKUE METOIbI
MOJIYYeHHUS] HAHOCUCTEM.

TepMoaguHAMHUKA MPOIECCOB MOJTYYEHNST HAHOCUCTEM.

3aponpiieobpazoBanue (M0 THUIY CBEPXYy-BHH3, CHH3Y-BBEpPX), TETEPOreHHOE U
TOMOT'€HHOE 3apoblIIIe00pa3oBaHuUE.

MeTtoabl uccieJ0BaHUSL HAHOCUCTEM.

Xumuaeckue, Guzndeckue U HU3NKO-XUMHUIECKHE METOJbI UCCIIEIOBAaHUSI HAHOCTPYKTYD
(takue kak SIMP, PODC, IMA u np.)

Pa3nea |l. CBoiicTBa HaHoMaTepuaJjioB. O01Ire 0COG0EHHOCTH CBOCTB HAHOCHCTEM.

MarHuTHbIE CBOIICTBA HAHOMATEPHAJIOB.
HOBTOpeHI/Ie KJ'IaCCI/I(i)I/IKaIII/H/I MAariuTHbBIX MAaTCPHUAJIOB. FI/ICTePGSI/IC, HEMAaron4€HHOCTh
HACBHIIIEHUS, KOOPLUUTHBHAS CHJIA, TEMIIepaTypa OJIOKUPOBKH.

BHBKTPOHHLIC H ONITHYECKHE CBOMCTBA HaHOMAaTEepPHUAJIOB.



TBeprocTh, MPOYHOCTH, YNACTUUYHOCTb, YIIPYTOCTh, CBEPILIACTUYHOCTD.
HaHoTexH0JI0rMU B COBPEMEHHOM MUpe.

[Tpumeprl BHEAPEHNSI HAHOMATEPUAJIOB B pa3Hble 001aCTH HAYKU U TEXHUKHU.

6. ObPA3OBATEJIBHBIE TEXHOJIOI' A

[IpenogHeceHne TEOPETMUECKOIO  MaTepuana  OCYLIECTBIAETCI C€  IPUMEHEHUEM
JNIEKTPOHHBIX  cpencTB  oOydyeHus.  HekoTopele — paszenbl  TEOPETHYECKOoro  Kypca
paccMaTpUBAIOTCA C MCIIOJIB30BAHMEM OIEpEeXkKarolIeld CaMOCTOSITeNbHOM paboOThl: CTYIEHTHI
MOJIy4YaloT 33JJaHUE HAa U3Y4YEHHE HOBOT'O MaTepHalla J0 €ro U3JI0KEHHUS Ha JIEKIUH.

JInst  OLIGHKHM OCBOCHHMSI TEOPETHYECKOrO Marepuaja CTYJIEHTAaMU HCIOJIb3YIOTCS
MUCHbMEHHBIC U YCTHBIE KOHTPOJIbHBIE paOOTHI.

B pamMkax uTeHHs Kypca MpeaycCMOTpPEHO MocelieHne (GU3NKO-XUMUYECKUX JTabopaTtopuii

MMPOMBIINIJICHHBIX U HAYYHO-UCCJICAOBATCIIbCKUX OpFElHI’I?;&HHﬁ.

7. IEPEYEHD YYEBHO-METOMYECKOIO OBECIIEYEHUS IS
CAMOCTOSTEJILHOM PABOTHI OB YUAIOIAXCS 1O JUCHUTLINHE
(MOJZIYJTIO)

HCKI_II/IOHHHC 3aHATUA IIPOBOIAATCA 1 pa3 HEOCIIO B o0beme 1 yaca u 2 JacoB MMPAKTUYCCKUX
3aHATHUA B IATOM CEMECTPC. ITocne oxoHUaHMS N3YUCHUA Ka)K)IOfI TEMbI CTYACHTBI IPOXOOAT

cobeceJ0BaHUE, BBIMOIHAIOT KOHTPOJIbHBIE PAOOTBHI.

7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIEUeHHUs A1l O0YHAIOLIUXCS 110 AUCHUIIUHE:

OCHOGHAA TUmMepamypa:

1. Toppmmuyk A.}O. Dkonorus HaHomarepuasioB: yueOHoe mocobue moxa pea. IlarpuxeeBoit
JI.H. u PeBunoit A.A.. — 3-e uzn. — Mocksa: Jlaboparopus 3nanuii. 2020. — 275 c.

2.  KysnmenoB H.T. u nmp. OCHOBBI HaHOTEXHOJIOTHH: Y4YeOHHWK. - 3-¢ m31. — MockBa:
JlabopaTopus 3Hanui. 2021. — 400 c.

3. PaxoB D.I'. Heopranndeckue HaHomarepHaibl: ydyeOHoe mocobue. - 3-¢ u3a. — Mocksa:
JIaGoparopus 3nanuit. 2020. — 480 c.
00noIHUmMeENbHAA TUmMepamypa

4.  AnppueBckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHAIOBEICHUS. BO3MOXHOCTH U

npobnembl: MOHoOrpadus. - 4-e u3a. — Mocksa: Jlaboparopus 3nanwmii. 2020. — 255 c.



5. HpsukoB II.H. DnexkTpoHHBIE CBOWMCTBA W NMPUMEHEHHE HAHOTPYOOK: MoHorpadus - 4-¢

u3n. — Mocksa: Jlabopatopus 3nanuii. 2020. — 491 c.

7.2. YkazaHus ajsi 00y4aroniuxcs o OCBOCHHIO TUCITUTUTHHBI

Ta6auna 7.1.. Conep:kanue caMoCTOATEJIbHOI PadoThl 00y4arOLINXCSH

Homep Temvi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOAMENbHOE Kon-60 | @opmwl pabomol
paszoena usyueuue yacos
(memwi)
1. Beenenne B HanorexHonoruto. Knaccuduxarms 2 cobeceroBaHNE
HaHOMaTepuayioB. MeToasl  MOJMy4YeHUs  HaHO-
MaTepuaoB.
TepMoauHaMHuKa MPOLIECCOB TIOJYYEHUS] HAHOCHC 2 cobeceoBaHue
2. TeM. MeTo/1bl UCCIIeI0BAaHUSI HAHOCUCTEM.
3. CBolicTBa HaHOMAaTepHaloB. MarHuTHbIE CBOICTBA] 4 cobeceloBaHue
HaHOMaTEPHUAJIOB.
4. DIEeKTPOHHBIE u ONTHYECKHUE CBOMCTBA] 4 cobeceoBaHue
HAaHOMAaTEpHUasoB. MexaHnueckue CBOMCTBA|
HaHOMaTepHaJoB.
5. HanoTtexHosorust B COBpeMEHHOM MHpE. 4 cobeceoBaHue

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXXYTOYHOM ATTECTALIUU

©CoNoR~wWNE

Ilpumepnwie eonpocwl 014 cobece0o6anus

Onpenenenre TEXHOIOTMH U HAHOTEXHOJIOTHH.
MeTopl T0JTy4€HNsI HAHOMATEPHAJIOB.
MexaHnyeckne MEeTObI ITOY4eHUSI HAaHOTIOPLIKOB.
Metoab! pU3MUECKOTO JUCTIEPTUPOBAHMSL.

MeTo 1l XUMHUYECKOTO AUCTIEPrUPOBAHUS.
buonoruueckne MeTo bl OJIY4EHNSI HAHOMATEPHAJIOB.
PeHTreHOCTpyKTYpHBIN aHaIM3 HAaHOCTPYKTYP.
Macc-creKTpocKomnus.

DNEeKTPOHHAs CIIEKTPOCKOIIHS.

10. UndpaxpacHast 1 paMaHOBCKasi CLIEKTPOCKOIHSI.

11. doTosMuccHOHHAS U PEHTI€HOBCKAs! CIIEKTPOCKOIIHSL.
12. SAnepHblit MarHUTHBIN pe3oHanc (IMP).

13. DnexTpoHHBII MapaMarHuTHBIN pe3oHanc (DI1P).

14. IlpuMeHeHne HaHOMATEPHUATIOB U HAHOTEXHOJIOTUH.
15. Ontrueckue BoJIOKHA ¢ (POTOHHO-KPHUCTAITMIECKON CTPYKTYPOH.
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16.
17.
18.
19.
20.

Ll

HB©Oooo~No O A

agblrwn

©o~N>

0.

HanomamuHel 1 HAaHOTIPHOOPHI.

Hanomarepuaibl 1151 ”HPOPMAIIMOHHBIX TEXHOJIOTHUH.
MUuKpO371EKTPOMEXAaHUUECKNE CUCTEMBI.
HanosnexkTpoMexaHMUeCKHE CUCTEMBI.

Marepuainbl ¥ TEXHOJIOTUHU OyIyIIEero.

IIpumepui 3a0anuii KOHMPOILHBLIX padom

Koumponvnan paooma 1
Bapuanm 1

VYraepoiHble HAHOTPYOKHU: METOABI TOJIyYEHHs U IPUMEHEHNE B MEULIMHE.
[Tpumenenne GyuiepeHoB A aApeCHON JOCTaBKH JICKAPCTB.

PazpaboTka  OMOCOBMECTHUMBIX  HAHOMATEpUAIIOB M MOKPBITUH,  COAEPIKAIIHUX
HAHOYACTHIIBL.

OTX0/1bl HAHOTEXHOJIOTHI: 00pa30BaHNE U TEXHOJOTHH YTUIU3ALUH.

MeTo bl H3MepeHus AUCIIEPCHOCTH HAHOMATEPUAJIOB.

[IpuMeHeHre HaHOMATEPHAJIOB Ul AMArHOCTUKH 3a00JI€BaHUM.

WcTounukuy BblAEEHUS HAHOYACTULL:IPUMEHEHHE HAHOYACTHI] B CTPOUTEIILCTBE.
BnusiHue coctaBa Ha 3KOTOKCUYHOCTh HAHOYACTUIIMETAJJIOB U OKCHJIOB METAJLIOB.
JlaiiTe KIacCU(pHUKAIMIO HAHOMATEPHAIIOB 110 UX MPHPOJIE.

Kakue xapakTepucTUK1 HaHOMAaTEpPHAJIOB Bbl 3HaeTe?

Koumponvnas paboma 2
Bapuanm 1

Uro MOXeT ObITh NPUPOAHBIM HaHOOOBEKTOM? [IpuBECTH apryMeHTHpPOBaHHBIN OT BET U
IIPUMEPBL.

I'ne npumenstoTcst HanotexHosoruu? IlpuBecTr apryMeHTUPOBaHHBIN OTBET U IPUMEPBI.
HcTouHuKHY BbIIEIEHUS HAHOYACTHULL: IPUMEHEHNE KBAHTOBBIX TOUYEK AJIs TEPAIUU.
Bnusinue ¢popMbl HAaHOYACTHUI] HA UX TOKCUYHOCTS 1N VItro.

BnusHue pasmepa HaHOYAacTHMII Ha HKOTOKCHMYHOCTh (OakTepuu, TUAPOOUOHTHI,
pacTeHus).

Bnusinue npuMecei Ha 5KOTOKCUYHOCTD YTIIEPOJHBIX HAHOTPYOOK.

Bnusinue cnoco0a BBeIeHUSI HAHOYACTHUIL B OPTaHU3M Ha UX TOKCUYHOCTb.

Kakue xapakTepucTuKy HaHOMaTepHaloB Bbl 3HaeTE?

B ueM 0coO€HHOCTH yTIepOIHBIX HAHOTPYOOK?

. [laiiTe knaccugpuKaIio HaHOMaTepHaIoB 10 (popMe U pa3MEPHOCTH

Kpumepuu OUECHKU Oomeema cmydeuma npu 6blNOJIHEHUU KOHmp0.71bH0l2 pa50”1bl

Ouenka TpebGoBanus K 3HAHUAM

OTIIUYHO MPUBEACHBl TOJHbIE MPAaBUJIbHBIE PELIEHUS, OTBETHl T'PAMOTHO
apryMeHTHPOBAHbI

XOPOHIO JIONYLIEHbl HE3HAUUTEJbHbIE NOIPEHIHOCTH IIPH OTBETAaX Ha BOIPOCHI,
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aprymeHranus Oblja He MOJHOM

YIOBJICTBOPUTEIHHO | B OTBETaX Ha HEKOTOpPbIE BOMPOCHI JOMYIIEHBI IpyOble OMMOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HEYJIOBJIIETBOPUTEIBHO | OTBeThl Ha 50 u Oosee % BOMPOCOB OMIMOOYHBI, OOJBITHHCTBO
BBHIBOJIOB HE apTyMEHTHUPOBAHBI HJIH apTyMEHTHPOBAHbBI HEITPABUIIHLHO

Ilpumepnan memamuka pegpepamoes

MeTo/b1 OJTy4eHUs Pa3IMYHbIX HAHOKJIACTEPOB U HAHOCTPYKTYP.
VYriepoaHbie HAHOKIIACTEPHI, HAHOCTPYKTYPhI U HAHOMATEPHUAJIBI.
OO6beMHbIe HAHOCTPYKTYPUPOBAHHbIE MaTEPHUATIBI.

DNEeKTPUYECKHE U MAaTHUTHBIE CBOMCTBA HAHOCUCTEM M HAHOMATEPUAJIOB.
Camoc6opka u katanu3. [ToBepxHocTHBIE 3P D EKTHI.

buonoruueckre HAHOCTPYKTYPHI.

Hanorexnonorumu.

MeTo1p1 U3MEpEHUs, KCCIIEA0BaHUsS U (POPMUPOBAHUS HAHOCTPYKTYD.

. 30HOBBIE TEXHOJIOTHUHU.

10. Mertoap!l UCCIIeOBAHUN U U3MEPECHHI HAHOCTPYKTYD.

11. IlpumeHeHne HAHOMATEPUAJIOB U HAHOTEXHOJIOTUH.

12. OnTryeckue BOJIOKHA ¢ (POTOHHO-KPUCTAILTUIECKON CTPYKTYPOA.

13. Ilepuonuueckue nomenusie cTpyKTypsl (I1J1C) B cerHeTosIeKTpuuecKux Kpucraiax.
14. HanomamuHbl 1 HAHOTIPUOOPBHI.

15. Hanomatepuansl 111 HHOOPMALIMOHHBIX TEXHOJIOTUH.

CoNoO~WNE

Kpurepun ouenuBanus pedgepara

O1eHKa «OTJIMYHO» BBICTABIISIETCS, €Clii paboTa CTy/IeHTa HalmMcaHa IPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHUs CTyIeHTa 000CHOBaHHa,
B paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHO-TNIPABOBBIE aKThl, MPUMEPHI U3 CyneOHOU
NPaKTUKW, MHEHUS W3BECTHBIX YUEHBIX B JaHHOM o0nacTtu. CTyJneHT B paboTe BBIBUTAET HOBBIE
UJEH U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepHUall.

OrneHKa «XOpouIo» BBICTABISETCS, €CM padoTa CTyJeHTa HalKMcaHa rPAaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHHsI CTy/IeHTa 000CHOBaHHA,
B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMAaTHUBHO-TIPABOBBIE aKThl, MPUMEPHI U3 CyIeOHOMN
NPaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B IaHHOU O0JIaCTH.

OneHka «y/10BJIeTBOPUTEJIBHO» BBICTABIISETCS, €CIIU CTYIEHT BBIIOJHWI 33JaHHE, OIHAKO
HE IPOJEMOHCTPUPOBAI CIIOCOOHOCTh K HayYHOMY aHAJM3y, HE BBICKA3blBaJl B paboOTe CBOEro
MHEHHS, JOMYCTHUII OIIMOKHU B JIOTHYECKOM 0OOCHOBAaHMH CBOETO OTBETA.

OHCHKa CHEYTOBJECTBOPUTECIBbHO> BBICTABIACTCA, €CIIM CTYACHT HE BBITIOJHHWII 3a1aHNUC, UJIU
BBITIOJITHUTI €TI0 (bOpMaHBHO, OTBCTHUI Ha SallaHHLIﬁ BOIIPOC, IIPU 3TOM HC CCHUIAJICSA HAa MHCHUS

y'-IéHI)IX, HC TpaKTOBaJl HOPMATHBHO-IIPABOBLIC A4KTBI, HC BBICKA3bIBAJI CBOCTO MHCHHA, HC
MMPOsABUII CIIOCOOHOCTB K aHaJIn3y, TO €CThb B LCJIOM ILICJIb pe(bepaTa HC JOCTUTHYTA.

Ilpumepnulii nepeuens 60onpocos K 3auemy
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12.

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

OcCHOBHBIE KJIaCCHI HaHOMAaTEpPHAJIOB M HaHOTexHojorui. Kiaccudukammss u MeToapl
MOJIyUYeHUSI HAHOKJIACTEPOB (KBAHTOBbIE TOYKM) M HAHOCTPYKTYp (KBAHTOBBIE
IIPOBOJIOKH).

Ousnyeckue, XUMUYECKHME M TEXHOJOTHYECKHE OCOOEHHOCTH pAa3IMYHBIX THUIIOB
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB.

VYranepoaHble HAHOKJIACTEPbI, HAHOCTPYKTYPhl, HAHOMATEPHAIIBI.

dopma u CTPYKTYpa HAHOTPYOOK, METO I TTOTYUCHUSI.

CBoiicTBa HAHOTPYOOK.

[TpumeHeHre HaHOTPYOOK.

I'paden. CroiicTa. [Ipumenenue.

OObeMHbIE HAHOCTPYKTYPUPOBAHHBIE MaTEPHUAIIBL.

DNEeKTpUYECKHe U MarHUTHbIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB.

. DIEKTPOIPOBOAUMOCTD TPEXMEPHBIX, IBYXMEPHBIX U OJHOMEPHBIX HAHOCTPYKTYP.
. HemarHn4yeHHOCT, ~ HAHOKJIACTEPOB W HAHOCTPYKTYp. ODPPEeKT  TUraHTCKOro

MarHeTOCOIPOTHBIICHUSI.

Camocbopka u katanus. [Ipomeccol camocbopku. Monocnou. Ilnomaas moBepxXxHOCTH
HAaHOYACTHII.

[ToBepxHOcTHBIE 3D (DEKTHI. ACOPOITHS.

MakpoMOIEKYJIIPHBIE U CYTTPAaMOJIEKYJIIPHbIE HAHOCTPYKTYPHI.

benku, muremsl 1 Be3ukysbl. buononumepsl. HykiienHOBbIE KUCTOTBHI.

JHK kak cnybnupoBaHHasi HAHOITPOBOJIOKA. DMYJIbCHUHU.

OcoOeHHOCTH CTPOEHUS U 00JIaCTh MPUMEHEHUSI HAHOMATEPHUaJIOB B METUIIUHE.
OmnpeneneHne TEXHOIOTHH U HaHOTEXHOJIoruH. Kitlaccupukanus HAaHOTEXHOJIOTHH.
OCHOBHBIE IIPEJICTABIICHUS O COBPEMEHHBIX TEXHOJOTUSIX CUHTE3a HAHOMATEPUAJIOB.
OCHOBHBIE METO/IbI IMATHOCTH HAHOMATEPHUAJIOB.

MeTtob1 U3MepeHusi, Hcclea0BaHus U (OPMUPOBAHUS HAHOCTPYKTYP.
30H/10BbIE TEXHOJIOTHH.

[IpuMeHeHre HaHOMAaTEePUAIOB U HAHOTEXHOJIOTUH.

Orntuueckre BOJIOKHA ¢ (DOTOHHO-KPUCTALITUYECKON CTPYKTYPO.
HanomaimmHel 1 HaHOTIPHUOOPHI.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3aureHo ['mybokoe m Xxopoiee 3HaHWE W TMOHMMAHHWE MPEIMETa, B TOM YHUCIE

TEPMUHOJIOTHH U OCHOBHBIX MOHATUH; TEOPETUYECKUX
3aKOHOMEPHOCTE; (hakTHIEeCKUX JTAHHBIX; 00CTOSTETHHBIH,
JIOTHYECKUI ¥ TPAaMOTHBIN OTBET BO BPEeMsl CIa4yM 3a4eTa; yIeIbHbIN Bec
OIIMOOK MpPU KOHTPOJILHOM TeCTUpOBaHUU — He 6osee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUECKUX

3aKOHOMEPHOCTEH, (PaKTUYCCKHUX JTaHHBIX, ONTUOOYHBINA OTBET HA
3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
oomnee 50%.
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9. VYYEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

1. YueOHas 1ureparypa

a) OCHOBHAas:

lNogpimuyk  A.FO. Dxonorus HaHOMATepHAIOB: ydeOHOE IMOCOOHWe o7  perl.
[Tarpukeeroii JI.H. u PeBunoii A.A.. — 3-¢ uzn. — Mocksa: Jlaboparopus 3Hanuii. 2020.
—275c.

KysnenoB H.T. u np. OCHOBBI HaHOTEXHOJIOTMH: y4eOHUK. - 3-¢ m31. — Mockaa:
JlabopaTopus 3Hanui. 2021. — 400 c.

PakoB D.I". Heoprannyeckue HaHOMaTepHalsl: yueOHoe mocobue. - 3-e uzzl. — Mockaa:
Jlabopatopus 3Hanui. 2020. — 480 c.

0) 10MOJTHUTEIbHAS:

AnnpueBckuii P.A. 0CHOBBI HaHOCTPYKTYPHOTO MaTepuajioBeneHus. Bo3sMoxHoCTH U
npoOsieMbl: MOHOTpadus. - 4-¢ uzn. — Mocksa: Jlaboparopus 3Hanuii. 2020. — 255 c.
HesiukoB [1.H. DnekTpoHHbIe CBONCTBA U TPUMEHEHUE HAHOTPYOOK: MOHOTpadus - 4-¢

u3a. — Mocksa: Jlabopatopus 3nanuit. 2020. — 491 c.

9.2. UnTepHET-pecypcehl

NoookrwbdPE

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

9.3. IlporpammHoe obecnieyeHue

YHuuBepcurer obecredeH HeoOX0IMMBIM KOMITJIEKTOM JTUIIEH3UOHHOTO M CBOOOTHO
pacIpoCTpaHsIEeMOT0 IMPOTPAMMHOTO O0ECTICYSHHSI, B TOM YHUCIIE OTEUECTBEHHOTO IPOU3BO/ICTBA.

Kaxxapiii oOyuaronuiicss B Teu€HUE BCETO Meprojia o0yueHus: o0ecredeH HHANBUIYaIbHBIM
HEOTPAaHUUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON WH(OPMAIIMOHHO-00pa30BaTEIHLHOM cpefie
VHHUBEpPCUTETA U3 JIF000H TOUKH, B KOTOPOH UMEeTCs JOCTYI K HHPOPMAITHOHHO-
TeHeKOMMYHHKaHHOHHOﬁ CEeTHu «I/IHTepHeT» KaK Ha TCPpUTOPUN YHUBEPCUTETA, TAK U BHC €C.

YHuBepcUTeT 00€CleYeH CIeAYIOIMNUM KOMIICKTOM JIMIIEH3HOHHOTO IPOTPAMMHOTO
obecrieyeHus.
1. Jluuen3noHHOE MporpaMMHOE obecreueHue, ucnoib3dyemoe B Uarl'Y
1.1. Microsoft Windows 7
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “Busyansaas Ctynus TectupoBanus™
1.4. AntuBupycnoe I1O Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUIMOHHBIMU U3JJaHUAMU CTYIACHTBI U COTPYAHUKH UMCIOT BO3MOXKHOCTb
IMOJIB30BATHCs DJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:

Tabnuya 9.1
Ha3Banmue pecypca CcbLika/noctyn

OnexTpoHHas Oubnmoreka oHnaiH «EnnHoe OKHO K http://window.edu.ru

00pa3oBaTeIbHBIM peCypcam)

«O0pazoBaTenbHbIN pecypc Poccun» http://school-collection.edu.ru

®DenepanbHbI 00pa30BaTENbHBIA TOPTAI: YIPESIKICHHS, http://www.edu.ru —

nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA

denepanbHblil HEHTP UHGOPMAIIMOHHO-00Pa30BaTEIbHBIX http://fcior.edu.ru -

pecypcos (PLIMOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnexrpoHHast http://polpred.com/news

OnOIMOTEKa TEXHUYECKOTO By3a

N3narenscTBO «JlaHby. DneKTpoOHHO-OMONIMOTEYHAs http://www.studentlibrary.ru -

crcTemMa

Pycckas BuptyanpHas OubanoTeka http://rvb.ru —

N3narenscTBo «JlaHby. DneKTpoHHO-OMONIMOTEYHAs http://e.lanbook.com -

crcTemMa

E>xenenenbHuK Hayku U oOpa3oBanus HOra Poccun http://old.rsue.ru/Academy/Archive

«AKamemMusa» s/Index.htm

Hayunast anekrponnas oubnunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -

DeKTpoHHO-0MOaoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPABOYHAs CHCTEMa TOKYMEHTOB B cepe http://www.informio.ru

obpasoBanus «MHpopMHO»

NHbopMamoHHO-1IpaBoBas cucrtema «I apanT» CereBast Bepcusi, JOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATHBHOI
cetu Uurl'y

DeKTpoHHO-0nOmoTeuHas cucrema «HOpaiT https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

[Ipy dYTeHHMM INEKIMOHHOTO Kypca HCHONB3yeTcs WHQoOpMmamus, MpeAcTaBlIeHHas Ha
cllanmax.

ITpu nzyuenun rexuuku K- cnexTpockonuu, CieKTpOCKONuu B BUAMMON u Y ®-006mactsx
JTEMOHCTPHUPYIOTCS TPUOOPHI, YCTAHOBIICHHBIE B JlabopaTtopuul «DU3UKO-XUMHUYECKHE METO b
uccaegopanusy Uarl'y.

TecToBbIE KOHTPOJIb OCYIIECTBISETCS C MOMOLIBIO TECTOB IO OTIAEIBHBIM TEMaM HIIH
paszenam Kypca.

TecTsl nnm 3aganust ISl CAMOCTOSITEIHHOM PabOTHI M0 TEMATHKE KaXI0W JIa00paTOpHOM
paboThl CBENIEHBI B OTNEIBHBIA MPAKTUKYM A cTyAeHTOB creruanbHocTh 04.03.01. — xumus
(OakanmaBp XUMUN)

Bapuantel 3amaHuii Ui KOHTPOJBHBIX pabOT coiepkaTcs Kak Ha JUCKe, TaK U B
OymaxxHoM Buje. [Ipu HEOOXOAMMOCTH UX COJIEPKAHUE MOKET MEHATHCA.

11. METOAUYECKHUE YKA3AHUSA JISA OBYYAIOHIUXCSA ITO OCBOEHUIO
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

JTACIATITAHBI

JuctuiuimHa «HaHOTEXHOJIOTMU B XMMHUW» HarpaBlieHa Ha (pOPMHUPOBAHUE KOMIIETEHIIMMA:
VK-3, TIK-2.

[IpomexyTouHas aTTecTanys NpeaAnonIaraeT 3a4er.

[Ipuctynas K M3y4yeHMIO JUCLHMIUIMHBI, HEOOXOIUMO B IEPBYIO OYEpellb O3HAKOMHUTHCA C
coJiep;kaHueM pabouelt mporpammsl gucuuminHel (PITT).

JIekMy UMEIOT LEJbIO AaTh CUCTEMAaTU3MPOBAHHBIE OCHOBBI HAYUHBIX 3HAHHM.

[Tpu nzyuennu u npopaboTKe TEOPETUUECKOTO MaTepHraa He0OOX0MMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATHM MaTepuall U JONOJIHHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEpaTyphl;

- IPU CaMOCTOATEIIBHOM H3YyYEHHM TEOPETUYECKOH TeMbl CclenaTb KOHCIEKT, HCIONb3Ys
pekoMengoBanubele B PIIJI nuTepaTypHble MCTOYHMKHM M pecypchl HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «VHTepHeT»

- IPU TIOJTOTOBKE K MPOMEKYTOYHOW aTTECTAIlMH 110 MOYJIIO MCIOIB30BaTh MaTepuanbl hoHma
OLIEHOYHBIX CPEJICTB.

[TpakTueckue  3aHSATHUS TMPOBOJATCS C LEIbIO0 YINIYOJIEHHUS W 3aKpeIUIeHUs] 3HaHWM,
IOJYYEHHBIX Ha JIEKUMSX M B IIPOLIECCE CAaMOCTOATENbHON padoThl HaJ HOPMAaTUBHBIMHU
JOKYMEHTaMH, Y9eOHOH 1 HAyYHOH JTUTepaTypOil.

ITpy NOArOTOBKE K NPAKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepUall 10 3a/1aHHOM TeMe;
- IIPY BBINOJIHEHUH JJOMAIIHUX PACYETHBIX 3a/1aHUI, H3YUUTh, TIOBTOPUTH TUIIOBBIE 3a/1aHUS,
BBITOJIHSEMbBIE B Ay TUTOPUU.

PexoMmengaumuu mo padore ¢ HAY4YHOH M y4eOHOM JIMTEpPaTypOil

Paborta ¢ yueOHOIi 1 HAYYIHOH JTUTEPATYPO SABISAETCS TTIAaBHON (POPMOI CaMOCTOSITETTHHOM
paboTbl U HeoO0XoAMMa MPHU MOATOTOBKE K YCTHOMY OMNPOCY HAa CEMHHAPCKUX 3aHATHSAX, K
MOJ1yJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIO4aeT NpopaboTKy JIEKIIMOHHOTO
MaTepuanga — H3y4€HHE PEKOMEHJOBAaHHBIX MCTOYHHUKOB M JIMTEPATYphl MO0 TEMATUKE JIEKIIHM.
KoHcnekT nexkuuu noKeH coaepkarh pedepaTUBHYIO 3alMChb OCHOBHBIX BOINPOCOB JIEKIHH,
IpPEeUIOKEHHBIX TpernojaBaresieM cxeM (IPU HMX JAEMOHCTpAllih), OCHOBHBIX HCTOYHUKOB U
JUTEpaTyphl IO TEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHCIeKT noikeH ObITh BHIIOJHEH B
OTJeNbHONW TeTpanu mo npeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, He
COJIEpKaTh HE OTHOCSIYIOCS K TeME MHPOPMAIUIO WIIK PUCYHKHU.

KoHcnekTsl HaydHOI IMTEPATyphl IPH CAMOCTOATEIBLHON MOATOTOBKE K 3aHITHM JTOJIKHBI
OBITH BBIMIOJIHEHBI TaKXK€ aKKypaTHO, COJIEpP’KaTh OTBEThl Ha KaXAbl IOCTABIEHHBIM B TeMe
BONPOC, MMETh CCHUIKY Ha HCTOYHHUK HH(OpManuu C 00sS3aTeNbHBIM YKa3aHUEM aBTopa,
Ha3BaHMS M TOJAa M3AAHMS MCIOJNb3yeMOH Hay4yHOW JuTeparypbl. KoHCHEKT MoXeT ObITh
ONOPHBIM (COZEPKATh JINIIL OCHOBHBIE KIIFOUEBBIE NMO3UIUH), HO IIPX 3TOM IO3BOJIAIOIINM J1aTh
MOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OIMpPENEseTCs] CaMuM
oOyJaronumcs.

B nporiecce paGoTsl ¢ yueOHOM ¥ HAYYHOU JIUTEPATypOil OOYIAFOIIIHIICS MOXKET:

- JleNaTh 3aliCH 0 XOJy YTeHHMs B BHJIE HPOCTOTO HJIM Pa3BEpHYTOTO IIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3UCHl (LUTHPOBAHME HambOoJee BAXHBIX MECT CTaTbU WJIM MOHoOrpadumu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTh @aHHOTALIMHU (KpaTKoe 0000IIEHHE OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).

CamocrosiTeibHasi padora (HOpMUpPYET TOTOBHOCTh OOYYAIOLIMXCS K N3YUYEHHIO HAayYyHO-
TEXHUYECKON MH(OpMAIMK, OTE€YECTBEHHOW U 3apyOeKHOU, /Ui BBIMOJHEHHS MPAKTUYECKUX
3aHaTuil. [Ipy moaroTroBke K 3adeTy HEOOXOAMMO O3HAKOMHUTBCA C JAEMOHCTPALMOHHBIM
IEpEYHEM  BOIPOCOB, MPAKTUYECKMMHU 3a7adaMM, HpopaboTaTh KOHCHIEKThI  JIEKIHH,
PEKOMEHIYEMYIO JTUTEPATYPY, NOJIYUYNTh KOHCYIbTALIMIO Y IIPENIOAABATES.
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Pabouass mporpamma aucuuiuHbl «HaHOTEXHONIOTMM B XHMHH» COCTaBJeHa B
cootBercTBUU ¢ TpeboBaHusMu OI'OC BO no cnenumanbroctu 04.05.01. «@yHnaMmeHTaIbHAS U
NPUKIATHAS XUMHS», YTBEPKIEHHOTO TpHUKa3oM MUHHUCTEpCTBA 00pa3oBaHUsT W HAYKH
Poccutickoit ®eneparuu ot 13 umrons 2017 r. Ne 652

[Tporpammy coctaBui: TOUEHT Kadenpsl Xumun Temupxanos b.A.

Pabouas nporpamma yTBep:kJeHa Ha 3aceJaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wmapra 2025_T.

Pabouass mnporpamma on00peHa y4eOHO-METOAMYECKHMM COBETOM XHMHUKO-OHOJOIHMYECKOTO
¢akynprera

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 r.
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CBeneHnust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA 0YepeIHOH Y4eOHbIi roJ U perucTpanun

H3MEHEeHHN

YyeOHsblii
roja

Pemenue
Kadenpel
(Ne mpoTokoua,
JiaTa)

BHeceHHBIE H3MEHEHUS

IToamuce 3aB.
kadempoit
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