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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heaso ocBoeHusi aucHUILVIMHBI «HaHOTeXHOJIOTMM B XHMHMH»  SIBJISIETCS:
chopMUpOBaTh KOMIIETEHLIMU 00ydarolierocs B o0iactu (pyHAaMEHTAIbHBIX MPEACTABICHUHN O
HAHOTEXHOJIOTHUSX, O crielu(rKe pa3BUTHS XUMHHU TP UCIIOJIb30BAHUY HAHOTEXHOJIOTHI

2.MECTO JUCHHUIIZIMHBI B CTPYKTYPE OIIOII BO

Hucuummmaa «HaHOTEXHOJIOTUMB ~ XMMHH»  OTHOCHUTCS K  4YacTd, (QopMHUpyeMOl
ydacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIeHU! brioka 1 1 u3yuaercs B 4 cemectpe.
JlaHHBIN Kypc onupaeTcs Ha 3HaHUA 10 (PU3UKe, MaTeMaTHUKE, KBAHTOBON XUMUMU.

Taoauua 2.1.

CBs3b JUCHUILIHNHBI « HAHOTEXHOJIOTHH B XUMHI C npeaAmeCcTBY OImumMHu
AUCHUIIIMHAMHU U CPOKH MX U3YUCHUSA

Kon JIMCUMIUTNHBL, TPEIIIECTBYIONIUE TUCIUTIINHE Cemectp
IUACHUAIUIAHGI «HaHOTEXHOIOTHN B XUMHM)»
b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b1.0.20 Nudopmaruxa 1,2
b1.B.11 KBaHToBasg xumus 4
Taomauma 2.2.

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

Kon JIMCUMIUTUHEI, CIETYIONINE 33 JUCITUTLINHON Cemectp
JUCITUTLTIHBI «HaHOTEXHOJIOTHH B XUMHH
b1.0.07 Oprannueckast XuMus 5,6
51.0.08 dusnueckast XUMHS 5,6
b1.B.18 BricOokOMONIEKYISIpHBIE COETUHEHUS 7
b1.0.10 Kommongaas xumus 7
b1.B.05 TeopeTrueckre OCHOBBI HEOPraHUYECKOW XUMHUH 9,10

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aIOMIUICS TOJIKEH



3HATH:
e COBpEeMCHHBIC METO/IbI UCCIICIOBAHKS HAHOMATEPHAJIOB
e OCHOBBI HAHOXMMHUHU ¥ HAHOTCXHOJIOTMH, UX B3aUMOCBS3b C Pa3IMYHBIMU O0JIACTAMU

HayKHU.

YMmeTn:

e AHAIM3UPOBATh HAYYHYIO JUTEPATYPY C IEJIbIO0 BHIOOpA HAIpaBJICHUS HCCIEAOBAHUS
0 TIpeIaraéMoil TeMe U CaMOCTOSITEIbHO COCTABIIATH IIJIaH UCCIICIOBAHMS.

e [IpuMeHSITHP OCHOBHBIC 3aKOHBI OOpa30BaHUA M CTAOWIU3AIMK HAHOYACTHUIL TIPH
00CYX/IEHUH TIOJYYE€HHBIX PE3yJbTaTOB, B TOM YHCIIE C NMPUBJICUYCHHEM HH(OPMAIIMOHHBIX 0a3
JTAHHBIX..

Baagern:

e CrnocoOHOCTBIO B3aMMOJICHCTBOBATh B O0JIACTM XUMHUU M CMEKHBIX HAayK IS
JOCTH>KEHUS PE3yJIbTAaTOB.

e CrocoOHOCTBIO HMHTEIPETAIUU PE3YyIbTATOB UCCIICIOBAHMS B 00JIACTH HAHOXUMHH

3. KOMIIETEHIHUH OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

Hpouecc N3YUCHUSA NUCHUIIJIMHBI HAITPABJICH Ha q)OpMI/IpOBaHI/Ie OJIECMCHTOB CJICAYIOIINUX

komrereHmii B cootBeTrcTBUU ¢ OPI'OC BO u OIIOIl BO mno maHHOMY HampaBlIeHUIO

MMOJITOTOBKH:
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoOeHHS
KOMIIETEHII KOMIEeTeHLM I AOCTHKEHMS AUCUUILUIMHBI 00y4yarouiicst
UM KOMIETeHLM U HOJIZKEH .
Ynueepcanvnvle komnemenyuu u uHOUKAMOPHL UX OOCIMUICCHUS
YK-3 Crnoco0eH opranmso- YK-3.1. [lonumaer | 3HaThb — MeTOAMKH (QOPMHUpPOBa-
BBIBATh H PYKOBOAUTHL | 3peKkTuBHOCT,  MC- | HUSA KOMaHA; METOIbl Pa3paboTKH
pa6oToii KOMaHIbI, BbI- | TIONB30BaHKS CTpaTe- | KOMaHAHOW crpaterud u 3¢ dek-
padaTbiBasi KOMaH/- TUM  COTPYJHHMYECTBAa | TUBHOI'O PYKOBOJCTBA KOJIJIEK-
HYIO CTPaTeruio s JUIst JOCTIDKEHHMS | THBaMH; OCHOBHBIE TEOpHH JIU-
AOCTHKEHHSI MOCTAB- MOCTABJICHHON IIeNH, | JI€PCTBA M CTHIIM PyKOBOZCTBA.
JICHHOIi 1eu ornpeenser CBOIO | YMeThb — pa3pabarhiBaTh KOMaH]I-
POJIb B KOMaH/e HYIO CTpareruio; (GpopMyanpoBaTh
YK-3.2. ITonumaer 3a7a4d  4jJeHaM KOMAaHAbI I
OCOOCHHOCTH TIOBEle- | JOCTIDKEHHS MOCTABJICHHOHN IENH;
HUS BBIJICJICHHBIX | IPUMEHATh 3(PQPEKTUBHBIC CTHIU
rpynm  JioAed, ¢ | pyKOBOJCTBa KOMaHMAOM.
KOTOpbIMH  pabotaer | Buaagerh: — yMmeHHeM aHanu3u-
/B3auMOJICICTBYET, poBaTh, NPOEKTUPOBATh M Opra-
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YVYUTBIBAET UX B CBOCH
NMEeATeTLHOCTH (BBIOOD
KaTeropuii rpymi
JIIOAEN OCYIIECTBIISET-
¢ 00pa3oBaTenbHOM
opra"uzaiueil B 3aBU-
CUMOCTH OT  Lesed
MOATOTOBKK —  TIO
BO3pPACTHBIM  OCOOCH-
HOCTSIM, TI0 STHHYEC-
KOMY HJIU PEIUTHuO03-
HOMY TIPH3HAKY, COIHU-
aTbHO HE3aIIHIICHHBIE
CIOM  HAcelCHHS U
T.I1.)

VYK-3.3. IIporaosu-
pyeT pe3ynbTathl (mmoc-
JIEJICTBUS) JIAYHBIX
OeUCTBUH W IUIaHU-
pyeT TMocCIen0BaTeb-
HOCTBb araroB JJIsL
JTIOCTHKCHHS
3aIaHHOTO pe3yJbTara
YK-3.4. DOddextuBHO
B3aUMOJICUCTBYET c
IPYTUMU YIEHAMH KO-
MaH/Jbl, B T.4. Y4aCTBYCT
B oOMeHe wuH(pOpMa-

HU30BBIBATh KOMMYHUKAaIlUd B
KOMaHz€e JJsi JIOCTHIXKEHHS IOC-
TaBICHHOH  IIEJIH; METOIaMH
OpraHu3ali U yOpPaBICHUS KOJI-
JIEKTHBOM.

Ilpogheccuonanvnvie Komnemenyuu U UHOUKAMOP

NK-2

Cnoco0eH oka3bIBaTh
HHG(OPMALMOHHYIO
MOIEPKKY
CHeIHATNCTAM,
OCYIIECTBJIAIOIIUM
HAYYHO-
HCCJIeI0BATEIbCKHE
padoThI

e, 3HAHUI-MH U
OTIBITOM, U MIPE3EHTAIlNN
pe3yJbTaToB paboTsl
KOMAaH 16l
bl UX OOCHUICCHUA
IIK-2.1. [IpoBomuT | 3HATH: OCHOBHBIE 0a3bl JTAHHBIX
JIUTEPATYPHBIA  MOUCK | XUMHUYECKOr0 MNpOoQuisd, IMepeueHb
Mo  TeMe, 3aJaHHON | HICTOYHWUKOB HAYYHO-TEXHHYECKOUH
CIIEIATUCTOM  OoJlee | MUTepaTyphl,  HOPMATUBHBIX U
BBICOKOM METOAMYECKIX MaTEePHAIIOB
KBaITM(hUKAIIWH, c | Ymern: noI0NpaTh Hay4YHO-
WCTIOJIb30BaHHEM TEXHUYECKYIO TUTEpaTypy,
OTKPBITBIX HCTOYHUKOB | HOPMATUBHBIE W METOJMYCCKUE
nHbOpMaIUH MarepHaibl M0 HWHGOPMAIMOHHON
XHUMHYECKOTO 1pouis | 6e30macHOCTH, pa3pabaThIBaTh
K-2.2. CocraBisger | IUIaHBl U MOPOTPaMMBbI  NPOBEACHUS
KpaTkue O030phl IO | HAy4YHBIX WCCTIEIOBAHUN u
TeMe HayYyHO- | TEXHHYECKHX  pa3paboToKk Ui
HCCIIEA0BATENBCKON pelIeHus pa3INYHbIX 3a/1a4
paboThI Baanern: HaBBIKAMH
SKCIIEPUMEHTAIbHOU OLICHKHU
3alIUIIEHHOCTH 00BEKTOB

nHbOpMaTH3AIMK, TI0 3aJaHHBIM
METOJMKAM TEXHOJIOTHH 00pabOTKH
PEe3yIbTaTOB, OLEHKHU MOTPEIIHOCTH
U JOCTOBEPHOCTH  PE3yJbTaTOB
U3MEpEHUN




4. OBBEM JINCHUIIMHBI 1 BUIbI YYEBHOMN PABOThHI

Tabauna 4.1.
O0beM TUCUUIVIMHBI M BUIbI y4e0OHOI padoThI
Bun yuyeoHoii padoThI Bcero 4
4acoB cemMecTp
OO0miast TpyA0€MKOCTh TUCIUILIMHbI 72 72
AyIUTOpHBIE 3aHATHUS 52 52
Jlekuun 18 18
[TpakTHueckue 3aHATUS 34 34
CamocrosrenpHas padora cryaeaToB (CPC) 20 20

5. COJEP)KAHUE JUCLHUILINHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIU ACTPOHOMMNYECKHUX YACOB ¥ BHJ10B YUEBHBIX
3AHATUI

Ta6auuna 5.1.
5.1. CTpyKTypa U cofep:kaHHe AUCHUIIHHBI

O6H.[a5[ TPYAOCMKOCTH JUCHUIIIIMHBI COCTABJIACT 2 3a4eTHEIC CAUHUIIEGI, 72 ugaca

Buasl yueOHOIT pabOTHI

Ne = AL YH P @dopMa TEKyIero KOHTPOJIS]
Pa3nen muciuIninHbl o

n/n g TIpaxT.. YCIIEBAEMOCTH.

o Vlexuuu CPC
O 3aHST.

Beenenue B

1 a 5 1 2 2 cobeceqoBaHuUE
HAHOTEXHOJIOTHIO.

9 Knaccudukanms 5 2 9 9 cobecenoBanue,
HAaHOMAaTepPHAJIOB. pedepar

3 MeToasl MOTydeHus | ¢ 2 4 9 cobecenoBaHHUE,

HaHOMAaTEPHAJIOB. pedepar

TepMoguHamuka

4 IPOIIECCOB TIONTyYeHHs]| S 2 4 2 cobecenoBaHne
HAHOCHUCTEM.
Metoapl uUcCcIenOBaHUSA

5 A a 5 2 4 2 Konrponsnas padora Ne 1
HAHOCHCTEM.
CaoiicTBa

6 5 2 4 2 cobeceoBanne
HAHOMATEPHAJIOB.
MarauTHBIE ~ CBOIiCTBa

7 5 2 4 2 cobecenoBaHuE
HAaHOMAaTEPHAJIOB.




DJIEKTPOHHBIE u
8 ONTUYECKHE  CBOMCTBA | 5 2 4 2 cobeceoBaHne
HAaHOMAaTEPHAJIOB.
MexaHU4decKne

9 CBOICTBa 5 2 4 2 cobeceoBanue
HAaHOMATEPHAJIOB.

10 Hanorexuonorus Pls 1 2 2 Kontposbnas padora No 2
COBPEMEHHOM MHpE.

HUroro: 18 34 20

5.2. Couepma}me JUCHUILINHBI « HAHOTEXHO0JI0OTMY B XUMHUI))

Pa3nes |. Hanorexnosiorun. Uctopus popmuposanus. Knaccudgukanus, meToanl
I0JIy4YeHHs, CBOMCTBA U IPUMEHEHHE.

BBe/ieHne B HAHOTEXHOJIOTHIO.

[Tpeamer, ucropus popmupoBanus obiaactu 3HaHusd. CoBpeMeHHOe cocTosHue B PO u 3a
pybexom

Knaccudukanusi HAHOMaTepHAaJIOB.

OcuoBuble noHATHA. DyHIaMEHTANIBHBIE OCHOBBI M O0JIACTH TMPUMEHEHHUS HAaHOHAYK U
HaHOTeXHUKU. OCHOBHbIE TUIIBI HAHOMATEPHAJIOB.

MeToabl MOJTyYeHHs HAHOMATEPUAJIOB.

dusnueckue, XUMHUYECKHE, (QHU3UKO-XMMHUYECKHE, a TaKkKe OHOJIOTMYeCKHe METO]Ib
MIOJTy9YEeHHUST HAHOCHCTEM.

TepMoanHaMHUKa NPOLECCOB MOJYYeHUS] HAHOCHCTEM.

3aponpliieoOpazoBaHue (10 TUILY CBEPXYy-BHM3, CHHU3Y-BBEpPX), TI€TEPOr€HHOE U
TOMOTEHHOE 3apO/IblllIe00pa3oBaHHUE.

MeToabl HecaeJ0BAHUSI HAHOCHCTEM.

Xumnueckue, Gpuzndeckue U GU3NKO-XUMHUECKHUE METO/bl MCCIEeI0BAHUS HAaHOCTPYKTYP
(takue xak AMP, POOC, [IMA u ap.)

Paznen 1. CBoiicTBa HaHOMaTepuaJioB. O01IHe 0CO0EHHOCTH CBOWCTB HAHOCHCTEM.

MarHuTHBIE CBOMICTBA HAHOMATEPHAJIOB.

[ToBTOpeHue kiaccu(UKAMM MarHUTHBIX MaTepuasoB. ['Hcrepe3uc, HEeMarHUYEHHOCTb
HACBIIIICHHS, KOOPUUTUBHAS CHJIA, TEMITepaTypa OJIOKUPOBKH.

JJIeKTPOHHBbIE U ONITHYECKHE CBOMCTBA HAHOMATEPHUAJIOB.

TBepIoCTh, MPOYHOCTH, ANACTUYHOCTD, YIIPYTOCTh, CBEPIUIACTUYHOCTD.

HaHoTexHO0/10ruM B COBpEMEHHOM MHpe.

[Tpumepsl BHEAPEHNSI HAHOMATEPUAJIOB B pa3Hble 001aCTH HAYKH U TEXHUKH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI' MU



[IpenogHeceHne TEOPETHMYECKOrO  MaTepuana  OCYHIECTBISETCS C  IPUMEHEHUEM
DIIEKTPOHHBIX  cpencTB  oOyyeHus.  HekoTopble — pasfensl  TEOPETHYECKOro  Kypca
paccMaTpUBAIOTCS C HCIIOJB30BAHUEM OIEPEKAIOMEH CaMOCTOSATENLHOM PAa0OTHI: CTYAEHTHI
MOJIy4YaloT 3aJJaHUe HAa U3Y4YE€HHE HOBOIO MaTepHalia J0 €ro U3JI0KEHUS Ha JICKIUH.

JUis  OLIEHKHM OCBOGHHSI TEOPETHYECKOro MaTepuaja CTYACHTaMH HCHOJIb3YIOTCS
NUCbMEHHBIE M YCTHBIE KOHTPOJIbHBIE paOOTHI.

B pamkax uyTeHHs Kypca MperyCMOTPEHO MOoceHieHne (U3NKO-XUMUYECKUX JIabopaTtopuit

IIPOMBIIIJICHHBIX 1 HAYYHO-UCCICA0BATCIIBCKUX OpFaHHBaHHﬁ.

7. IEPEYEHD YYEBHO-METO/IMYECKOI'O OBECIIEYEHWS TSI
CAMOCTOSITEJILHOM PABOTHI OB YUAIOIAXCS 110 JUCHUTIINHE
(MOJZIYJIIO)

JIeKIIMOHHBIC 3aHITUS IIPpOBOAATCA 1 pa3 HEACIIIO B o0beMe 1 yaca 1 2 4yacoB IMPAKTUYCCKUX
3aHATUI B MISITOM CEMECTPC. ITocne oxoHuaHUS N3YUCHUA KaH(,HOﬁ TEMbI CTYACHTBI IIPOXOIAT

cobeceJ0BaHUE, BBINOIHAIOT KOHTPOJIbHBIE PAOOTBHI.

7.1. [lepeueHb-yueOHO-METOUUECKOT0 00ecedeH sl sl 00yJaroIUXCsl 0 JUCIUILINHE:

OCHOGHAA TUmMepamypa:

1. Tomemmuyk A.FKO. Dxonorusi HaHOMaTepuaioB: yueOHoe mocodue moj pex. [larpukeeBoit
JI.H. u PeBunoii A.A.. — 3-e u31. — Mocksa: Jlaboparopust 3Hanwmit. 2020. — 275 c.

2. Kysznenos H.T. u np. OcHOBbl HaHOTEXHOJIOTMH: Y4eOHMK. - 3-¢ u31. — Mocksa:
JIaGoparopus 3Hanuit. 2021. — 400 c.

3. PakoB D.I'. Heoprannueckne HaHOMaTepHaibl: yueOHOe mocobdme. - 3-¢ m3a. — Mockaa:
Jlabopatopus 3Hanui. 2020. — 480 c.
00noIHUmMENbHAA TUmMePamypa

4.  AngpueBckuii P.A. OCHOBBI HAaHOCTPYKTYpHOI'O MaTepuayioBeleHHs. Bo3moxHocTH u
npo6iembl: MoHOTpadus. - 4-e uzn. — Mocksa: Jlabopatopus 3nanuii. 2020. — 255 c.

5. HpsukoB I1.H. DnexkTpoHHBIE CBOWMCTBA W NMPUMEHEHHE HAHOTPYOOK: MoHOrpadus - 4-e

u3a. — Mockga: JIabopatopus 3nanuii. 2020. — 491 c.

7.2. Yka3zanus JJIsA 06yqa101u1/1xc51 1O OCBOCHHUIO JUCIHUITIIMHBI



Taoauna 7.1.. Cogep:kanne caMOCTOATEIbHOI padoThl 00y4a0 M XCH

Homep | Temwi/sonpocei, evinocumvie na camocmosmensioe | Kon-6o | @opmer pabomot
pazoena usyuenue yacoe
(memwi)
1. Beenenne B HanorexHonoruro. Krnaccudukarms 4 cobecenoBaHue
HaHoMaTepuajaoB. MeToabpl  MOJYYEHUS  HAHO-
MaTepHuaoB.
TepMmoauHaMuKa TMPOILIECCOB TOJIYyYEHUS HAHOCHC 4 cobecenoBaHue
2. TeM. MeTo/bl UcClieIOBaHUS HAHOCUCTEM.
3. CBolicTBa HaHoMaTepuajaoB. MarHUTHbBIE CBOWCTBA 4 cobeceloBaHue
HaHOMAaTEPHAJIOB.
4. DNEeKTPOHHBIE U ONTHUYECKUE CBOICTBA] 4 co0eceoBaHue
HaHOMAaTEePHUaJoB. Mexanuyeckue CBOICTBA
HaHOMAaTEPHAJIOB.
S. HaHnoTtexHosorust B COBpeMEHHOM MUPE. 4 cobeceoBaHue

8. OHEHOYHBIE CPEACTBA IS TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

MPOMEXYTOYHOM ATTECTAILIUH
Ilpumepnwie eonpocwl 014 cobece0o6anus

Omnpenenenne TEXHOIOTMHA U HAHOTEXHOJIOTHH.
Mertoas!l OTy4eHUsT HAHOMATEPHUAIIOB.
MexaHnueckne METObI OJyUYEHUI HAaHOIIOPIIKOB.
MeTtoap! pU3nUecKOro AUCIEPrUPOBaHUSL.

MeTo bl XUMHUYECKOTO AUCTIEPIUPOBAHUS.
buonoruueckne MeTo bl MOTY4EHHUsI HAHOMAaTEPUAIIOB.
PeHTreHoCTpyKTypHBIN aHaIU3 HAHOCTPYKTYP.
Macc-creKTpoCKOmus.

DNEeKTpPOHHAs CIEKTPOCKOIUS.

10 WndpakpacHast 1 paMaHOBCKast CIIEKTPOCKOIIHS.

11. ®orosMuCCHOHHAs U PEHTT€HOBCKAsl CEKTPOCKOITHSI.
12. SAinepHblit MarHUTHBIN pe3oHanc (IMP).

13. DnexTpoHHbII MapaMarHuTHBIN pe3oHanc (D11P).

14. TlpumeHeHne HaHOMATEPUAJIOB U HAHOTEXHOJIOTUH.
15. OnTnyeckue BOJIOKHA € (POTOHHO-KPUCTATITUNYECKOM CTPYKTYpOH.
16. HanoMammHbI 1 HAHOTIPUOOPEHI.

17. Hanomatepuaisl 111 HHGOPMAIIMOHHBIX TEXHOJIOT M.
18. MukpoaIeKTpOMEXaHUIECKHUE CHCTEMBI.

19. HanosnekTpoMexaHU4eCKHe CUCTEMBI.

20. MarepuaJibl ¥ TEXHOJIOTHH Oy IyIIero.

CoNoOARWNE

Ilpumepnt 3a0anuit KOHMPOALHBLIX padom
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Koumponvnan paooma 1
Bapuanm 1

VYraepoiHble HAHOTPYOKHU: METOABI ITOJIyYEHHs U IPUMEHEHNE B MEULIMHE.
[Tpumenenue GyuiepeHoB A aApPEeCHON JOCTaBKH JICKApCTB.

PazpaboTka  OMOCOBMECTHMMBIX  HAaHOMATEpUAIOB M IOKPBITMH,  COAEPIKAIIMX
HAHOYACTHIIBI.

OTX0/1bl HAHOTEXHOJIOTHI: 00pa30BaHNE U TEXHOJIOTMH YTUIU3ALHH.

MeTobl H3MEpEeHus AUCIIEPCHOCTH HAHOMATEPUAJIOB.

[IpuMeHeHre HaHOMATEPHAJIOB Ul AMArHOCTUKH 3a00J€BaHUM.

HcTouHuky BblAEIEHUS HAHOYACTULL:IPUMEHEHNE HAHOYACTHUL] B CTPOUTEIILCTBE.
BnusiHue coctaBa Ha 3KOTOKCUYHOCTh HAHOYACTUIIMETAJJIOB U OKCHJIOB METAJLIOB.
JlaiiTe KIacCU(pHUKAIMIO HAHOMATEPHAIIOB 110 UX MPHPOJIE.

Kakue xapakTepuCcTHKU HaHOMAaTEPHAJIOB Bbl 3HaeTe?

Konmponvnaa paboma 2
Bapuanm 1

Yro MOXeT ObITh MPUPOIHBIM HaHOOOBeKkTOM? [IpHBECTH apryMEeHTHPOBAHHBIH OT BET U
IpUMEPBI.

I'ie npumenstoTcst HanotexHosoruu? IlpuBectu apryMeHTHPOBAHHBIN OTBET U IPUMEDBI.
HcTouHnKHY BbIIETIEHUS HAHOYACTHULL: IPUMEHEHNE KBAHTOBBIX TOUYEK AJIS TEPAIUU.
Bnusinue ¢hopMbl HAaHOYACTHUI] HA UX TOKCUYHOCTS 1N VItro.

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

Bnusinue npruMecei Ha S5KOTOKCUYHOCTD YIIIEPOAHBIX HAHOTPYOOK.

Bnusinue cnoco0a BBeIeHUSI HAHOYACTHUI B OPTaHU3M Ha UX TOKCUYHOCTb.

Kakue xapakTepucTUKM HaHOMAaTEPUAJIOB Bbl 3HaeTe?

B ueM 0coO€HHOCTH yTaepOIHBIX HAHOTPYOOK?

. Jaiite xnaccudukannio HaHOMaTepuaioB 1o Gpopme U pa3sMEPHOCTH

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ paﬁombl

Ouenka TpebGoBanus K 3HAHUAM

OTJINYHO MIPUBEACHBl TIOJHBIE IPABUJIBHBIE PELIEHUS, OTBETHI T'PAMOTHO
apryMeHTHPOBaHbI

XOpOIIO JIOTIYIIIEHbl HE3HAYUTEbHbIE IMOIPELIHOCTH IIPU OTBETaX Ha BOIPOCHI,

aprymeHranus Oblja He OJHOM

YAOBJICTBOPUTCIBHO B OTBCTax Ha HCKOTOPLIC BOIIPOCHI JOIMYIICHbBI pr6LIC OI_HI/I6KI/I, 4acTb

BBIBOJIOB HE apryMCHTHPOBAHA NUJIKW APpTYMCHTHUPOBAaHA HEIIPABUIIBHO

HCYHAOBJICTBOPUTCIIBHO otBerbl Ha 50 wu Oomee % BOIIPOCOB OIJ_II/I60‘{HBI, OOJIBIIIMHCTBO

BBIBOJIOB HE API'YMEHTHPOBAHBI WIM APTYMEHTHPOBAHb! HEIPABUIIBHO

1.

Ilpumepnaa memamuka pegpepamos

MeTo/b1 ONTy4eHUs Pa3IMYHbIX HAHOKJIACTEPOB U HAHOCTPYKTYP.




YrinepoaHbie HAHOKJIACTEPHI, HAHOCTPYKTYPhI U HAHOMATEPHUAIIBI.
OO0beMHbIe HAHOCTPYKTYPUPOBAHHbIE MaTEPUATIBI.

DNEeKTPUYECKHE U MATHUTHBIE CBOMCTBA HAHOCHCTEM M HAHOMATEpPHUAJIOB.
Camoc6Oopka u katanu3. [ToBepxHocTHBIE 3P D EKTHI.

buonoruueckre HAHOCTPYKTYPHI.

Hanorexunomnorumu.

MeToe1 U3MepeHus, KCCle0BaHus U (POPMUPOBAHUS HAHOCTPYKTYD.

. 30HOBBIE TEXHOJIOTUHU.

10. Meroap! UCCIIEAOBAHUN U U3MEPEHHI HAHOCTPYKTYD.

11. IlpuMeHeHne HAaHOMATEPUAJIOB U HAHOTEXHOJIOTUH.

12. OnTrueckue BOJIOKHA ¢ (POTOHHO-KPUCTAILTUIECKON CTPYKTYPOA.

13. Ilepuonuueckue nomenusie cTpyKTypsbl (I1J1C) B cerneTosneKkTpuueckux KprucTauiax.
14. HanomamuHbl 1 HAHOTIPUOOPBHI.

15. Hanomatepuansl 111 HHOOPMALIMOHHBIX TEXHOJIOTUH.

CoNoOR~WN

Kpurepun ouenuBanus pedgepara

O1eHKa «OTJIIMYHO» BBICTABIISIETCS, €Clid paboTa CTy/IeHTa HalMcaHa IPaMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTHKY M3JI0KEHUSI, TOUKA 3pPEHUSI CTYIeHTa 000CHOBAHHA,
B pa0oTe MNPHUCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHO-IIPABOBBIE aKTbl, NMPUMEPhl U3 CyAcOHOU
IIPAKTUKU, MHEHUS U3BECTHBIX YUEHBIX B JaHHOM oOsacTu. CTyleHT B paboTe BbIABUTAET HOBBIE
U/IeU ¥ TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepUall.

OrneHKa «XOpoIIo» BBICTABISAETCS, €CIM padoTa CTyJEHTa HallKMcaHa rPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHUs CTyIeHTa 0O0CHOBaHHa,
B paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHO-TNIPABOBBIE aKThl, MPUMEPHI U3 CyJIeOHOMN
NPaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B IaHHOU O0JIACTH.

OneHka «yA0BJIeTBOPUTEJIBHO» BBICTABIISAETCS, €CIIM CTYJIEHT BBINOJHWI 3a/JaHUE, OIHAKO
HE IPOJEMOHCTPUPOBAI CIIOCOOHOCTh K HayYHOMY aHAJIM3y, HE BBICKA3bIBal B paboOTe CBOEro
MHEHH$, JOMYCTHJI OIIMOKHU B JIOTHYECKOM 0OOCHOBAaHUH CBOETO OTBETA.

OneHKa «Hey10BJIeTBOPUTEIbHO0)» BHICTABIISIETCA, €CJIM CTYAEHT HE BBINOJIHWI 3aJJaHuE, WU
BBITIOJIHWII €ro (pOpMaibHO, OTBETHJI HA 3aJaHHBIA BOMPOC, IIPH 3TOM HE CChUIAJICSA HAa MHEHUS
Y4€HBIX, HE TPAKTOBAJ HOPMATHUBHO-TIPABOBBIE AKThI, HE BBICKA3bIBaJl CBOEr0 MHEHHUS, HE
MPOSIBUJI CIOCOOHOCTH K aHAJIU3Y, TO €CTh B LIEJIOM IIeJIb pedepara He JOCTUTHYTA.

Ilpumepnoiii nepeuens 60npocos K 3auemy

1. OcHoBHBIE KiIacCchl HaHOMaTepualoB M HaHOTexHosnorui. Kiaccupukanus u MeTomabl
MOJIyYEeHUS HAHOKJIACTEpOB (KBAaHTOBbIE TOYKHM) M HAHOCTPYKTYp (KBaHTOBBIE
IIPOBOJIOKH).

2. Ousnveckrne, XUMHUYECKHE W TEXHOJOTHUECKHE OCOOCHHOCTH pAa3IMYHBIX THUIIOB

HAaHOCTPYKTYPHPOBAaHHBIX MaT€pHaJIOB.

VYriepoaHble HAHOKIJIACTEPhI, HAHOCTPYKTYPhI, HAHOMAaTEPHAJIBI.

®dopma U CTpYKTypa HaHOTPYOOK, METO/IbI ITOJTy4EHUS.

CgoiicTBa HAHOTPYOOK.

[TpumeHeHre HaHOTPYOOK.

I'paden. CroiicTa. [Ipumenenue.

No ko
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OOBbeMHBIE HAHOCTPYKTYPUPOBAHHbBIE MAaTEPUAIIBI.

9. DnekTpuyeckue U MarHUTHBIE CBOWCTBA HAHOCHCTEM M HAHOMATEPUATIOB.
10. D1eKTPONPOBOAUMOCTS TPEXMEPHBIX, IBYXMEPHBIX M OJIHOMEPHBIX HAHOCTPYKTYP.
11. HemarHu4eHHOCTh ~ HAHOKJIACTEPOB WM HAHOCTPYKTYp. ODPGHEKT  TMraHTCKOro
MarHeTOCONPOTUBIICHUSI.
12. Camoc6opka u kartanus. Ilponeccsl camocbopku. Monocnou. [lnomaap moBepXxHOCTH
HAHOYACTHII.
13. TloBepxHocTHBIEC d(DPeKThI. AncopOrus.
14. MakpoMOIeKyIsSIpHbIC H CYyTIPaMOJIEKYIISIpHbIE HAHOCTPYKTYPBI.
15. benku, Mmunenisl U Be3uKybl. buononaumepsl. HykiaenHOBbIE KUCIOTHI.
16. IHK kak cnyOnupoBaHHAs HAHOIIPOBOJIOKA. DMYIIbCHH.
17. OcoOeHHOCTU CTPOEHUS U 00JIACTh MPUMEHEHUSI HAHOMATEPUaIoB B MEUIMHE.
18. Onpexnenenue TEXHOJIOTHU U HaHOTEeXHONIOTUHU. Kitaccudukanys HaHOTEXHOIOTHHA.
19. OcHoBHBIE IPENICTABICHHS O COBPEMEHHBIX TEXHOJOTUSX CUHTE3a HAaHOMATEPHAJIOB.
20. OCHOBHBIC METO/IbI TUATHOCTH HAHOMATEPUAJIOB.
21. MeTtonbl ©U3MEpEeHuUs, UCCIeOBaHUS U (POPMUPOBAHUS HAHOCTPYKTYP.
22. 30H/IOBBIC TEXHOJIOTHH.
23. IlpumeHeHNe HAHOMATEPUATIOB U HAHOTEXHOJIOTHIA.
24. Ontryeckue BOJIOKHA C OTOHHO-KPUCTAIUTHUECKON CTPYKTYPOH.
25. HanomammHbl 1 HAHOIPHOOPHI.
Kpumepuu oyenku omeema na 3aueme
Ounenka Kpurepun orBera
3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUI u OCHOBHBIX TIOHSTHIA; TEOPETUUYECKHUX
3aKOHOMEPHOCTE; (hakTHYeCKUX JTAHHBIX; 00CTOSATENBHBIMN,
JIOTUYECKHI U TPAaMOTHBIA OTBET BO BPeMsI ClIadyM 3a4eTa; yIeIbHbINA Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3auTteno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (DaKTUUECKUX TaHHBIX, OUTHOOYHBIN OTBET Ha
3a4ere; yJAeNbHBIA BEC OMMOOK MTPH KOHTPOIHLHOM TECTHPOBAHUN —
6onee 50%.

9. YYUEBHO-METOJUYECKOE U HTH®OOPMAIIMOHHOE OBECHEYEHUE
JUCHUTIINHBI

9.1. YueOnas iureparypa

a) OCHOBHAasil.
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lNogpimuyk  A.FO. Dxkonorus HaHOMATepHAIOB: ydeOHOE TIMOCOOWE TOXI  pe.
[MaTpuxeeroii JI.H. u PeBunoit A.A.. — 3-e uzn. — Mocksa: Jlabopatopus 3nanuii. 2020.
—275c.

Ky3nenor H.T. u np. OCHOBBl HAaHOTEXHOJOTHHU: y4eOHUK. - 3-¢ m31. — MoOcCKBa:
JlabopaTopus 3Hanui. 2021. — 400 c.

PakoB D.I". Heoprannyeckue HaHOMaTepHalsl: yaeOHOe ocodue. - 3-¢ u3n. — Mockaa:
Jlaboparopus 3uanuii. 2020. — 480 c.

0) 10IOJTHUTEIbHAS:

AnpapueBckuii P.A. 0CHOBbI HAHOCTPYKTYpPHOTO MaTepuaioBeaeHus. Bo3MoXHOCTH U
npobnembl: MOHorpadus. - 4-e u3a. — Mocksa: Jlaboparopus 3nanwmii. 2020. — 255 c.
Hesaxo [1.H. DnekTpoHHBIC CBOMCTBA U MPUMEHEHHE HAHOTPYOOK: MOHOTpadus - 4-¢

n3a. — Mocksa: Jlabopatopus 3nanuii. 2020. — 491 c.

9.2. UHTepHeT-pecypchl

Noogok~whPE

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. IIporpamMHoe obecrieueHue

YHuBepcurer obecredeH He0OX0IMMbIM KOMITJIEKTOM JTHUIIEH3MOHHOTO ¥ CBOOOTHO
pacrpocTpaHseMOro pOTrPpaMMHOTO 00ECTIeUeH s, B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BO/ICTBA.

Kaxxapiii oOyuaronuiicss B TeueHUE BCETo Mepuojia o0yueHus: o0ecredeH HHANBUIYaIbHBIM
HEOTPAaHUUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTEIHLHOM cpefie
YHHUBEpPCUTETA U3 JII000H TOUKH, B KOTOPOH UMeeTCs JOCTYI K HHPOPMAIIHOHHO-
TeJIeKOMMYHHKaHI/IOHHOﬁ CeTn «I/IHTepHeT» KaK Ha TCPppUTOPUN YHUBEPCUTETA, TAK U BHC €C.

YHuBepcuter obecreyeH CIEIyIOMUM KOMIUIEKTOM JIMLEH3UMOHHOTO IPOTrpaMMHOIO

obecrieueHusl.
1. JluneHsumoHHOE MporpaMMHoOe o0ecrieueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Tlporpammusiii kommiekc MMUC “Busyansaast Ctynust TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I"apant”

Hapsuly C TpaAUOMOHHBIMUA U3JJaHUAMUA CTYACHTHEI U COTPYIHUKN UMCIOT BO3MOKHOCTD
MOJI30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuua 9.1

Ha3Banmue pecypca CcebLika/gocTyn



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

DnekTpoHHas 0ubmMoTeka oHnaitH «EquHoe OKHO K
00pa3oBaTeILHBIM pecypcam

http://window.edu.ru

«ObpazoBatenbHbIN pecypc Poccumn»

http://school-collection.edu.ru

®DenepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPESIKICHUS,
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, THA

http://www.edu.ru —

®DenepalibHbIN HIEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX
pecypcoB (PLIIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA". DnektponHas
OMOJIMOTEKA TEXHUYECKOTO By3a

http://polpred.com/news

N3 natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BuptyanpHas 6ubimoreka

http://rvb.ru —

N3 natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAsS
cucreMa

http://e.lanbook.com -

E>xenenenbHuk Hayku u oopasosanus Ora Poccun
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas siekrponnast Oubimoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0ubnmoreynas cucrema [PRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa TOKYMEHTOB B cepe
obpazoBanus «MHPOpMHOY»

http://www.informio.ru

WnpopmanmonHo-npaBoBas cuctema «l apanT»

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uurl'y

OnekTpoHHO-0nbnoreyHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

[Ipn uTeHHUH JEKIMOHHOTO Kypca WCIOJb3yeTcs WHGOpMaIus, MpeACcTaBiIeHHas Ha

clammax.

[Ipu uzyuenun texuuku MK- ciekTpockonuu, ceKTpocKonuu B BUAUMOMN 1 Y d-o00macTsix
JIEMOHCTPUPYIOTCS MPHOOPHI, YCTAaHOBJIEHHBbIE B Jabopatopun «PU3NKO-XUMHUYECKUE METO/IbI

uccienosauus Uarl'y.

TecToBbIit KOHTPOJIb OCYHICCTBJIACTCA C IMOMOLIBKO TECTOB IO OTACJIBHBIM TEMaM HJIHU

paszzenam Kypca.

TecThl iy 3agaHus 7151 CAMOCTOSATENIBHONW pabOTHI 10 TEMATUKE KaXKI0H Ja00opaTOpHOi
paboTHI CBENIEHBI B OTMEIBHBIN MPAKTHKYM Ui cTyaeHToB cnenuaibHocTH 04.03.01. — xumus

(bakamaBp XUMUH)

BapI/IaHTI)I Sa)IaHI/Iﬁ JJI1 KOHTPOJIBHBIX pa60T COACPIKATCAA KaK Ha JUCKE, TaK U B
6YM8.)KHOM BUIC. HpI/I HCOGXO,Z[I/IMOCTI/I HUX COACPIKAHUC MOKET MCHATLCA.

1

11. METOANYECKUE YKA3AHUS JISA OBYYAIOILIIUXCS 1O OCBOEHUIO

JUCHUTJINHBI

I[I/ICLII/IHJII/IHB. «HaHOTEeXHOJIOTUN B XUMHUN» HaIlpaBJICHA Ha (bOpMI/IpOBaHI/Ie KOMIIETEHITHI:

YK-3, OIIK-1, TIK-2.
[IpomexxyTouHas aTTecTanus IPEeArnoaaracT 3a4er.
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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/

[Tpuctynas K M3y4eHHIO TUCHUIUIMHBI, HEOOXOIUMO B TEPBYIO OYepelb O3HAKOMUTHCS C
cojepkanueM paboueit mporpammsbl qucturinHb (PTLT).

Jlexuuy UMEOT LIEJbI0 AaTh CUCTEMATU3MPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUI.

[Tpu n3yuenuu u npopaboTKe TEOPETUUECKOro MaTepHraia He0OX0JUMO:

- MOBTOPUThH 3aKOHCIIEKTHPOBAHHBINA Ha JIEKIIMOHHOM 3aHSATUU MaTepuan U JONOJHUTb €ro C
Y4€TOM PEKOMEHI0BAHHOM 110 TaHHOM TE€ME JINTEPATYPHI;

- IIpU CAMOCTOSITEIbHOM H3YYEHHM TEOPETUYECKOW TEMBbl CHEJaTh KOHCHEKT, HCIOIb3Ys
pekoMennoBaHHble B PIIJI nuTepaTypHble MCTOYHMKM M pecypchl HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «IHTepHET»

- IIpY OJTOTOBKE K IIPOMEKYTOUHON aTTeCTallMK 110 MOJYJII0 HCIOJIb30BaTh MaTepuaisl GoHaa
OLICHOYHBIX CPEJICTB.

[IpakTuyeckue  3aHATHS HPOBOJATCS C IENbI0 YIIyONeHUs M 3aKpeIuleHus 3HaHMH,
NOJYYCHHBIX Ha JIEKUMSAX M B TPOIECCE CAMOCTOATENbHON padOThl HajJ HOPMATHBHBIMU
JOKYMEHTaMH, y4eOHOH U HayqHOH JTUTepaTypoil.

[Tpu MOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIUMO:

- I3Y4YUTb, IOBTOPUTH TEOPETUUECKUI MaTepHall 110 3alaHHOU TeME;
- [IpY BBIIIOJIHEHUH JOMAIIIHUX PAaCUETHBIX 3aJIaHUM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHMUS,
BBITOJIHAEMBIE B Ay JUTOPUH.

Pexomenaanum no padore ¢ HaAy4YHO# U Y4eOHOIl TuTepaTypoi

Pabota ¢ yueOHOM 1 HayuyHOU TUTEPaTypOl SBIIETCS I1aBHOM (hopMoil caMOCTOATEIbHOM
paboTel U HEOOXOaMMa HpPHU IMOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKHUX 3aHATUAX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaMm, omnpocy, 3aueTy. OHa BKJIOUaeT NpopaboTKy JEKIIMOHHOIO
MaTepuaiga — H3Y4€HHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JMTEPATYphl 10 TEMATUKE JIEKLIUM.
KoHcnekT nekuuu A0KeH cojepkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKIHH,
IPEUIOKEHHBIX MpernogaBareaeM cxeMm (Ipu HMX JEMOHCTpalM), OCHOBHBIX HCTOYHHMKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXJI0My Bompocy. KoHCHEKT JoikeH ObITh BBIMOJHEH B
OTJIeNbHON TeTpaau mo npeamery. OH J0KEeH ObITh aKKypaTHBIM, XOpOILO YHWTAaeMbIM, HE
coJiepKaTh He OTHOCSILYIOCS K TeMe MH(OPMAIUIO T PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOSTEIBHON MOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBITH BBINOJIHEHBI TaKXKe aKKypaTHO, COAEP)KaTh OTBEThl HA KaXIbIH MOCTaBIEHHBIH B TeMe
BOIPOC, UMETh CCBUIKY Ha MCTOYHHMK HH(GOpMaluu ¢ 00sf3aTelbHBIM YKa3aHHEM aBTopa,
Ha3BaHUS M ToJla W3JaHUS HUCHOJb3yeMOW HaydHOH suTepaTypbl. KoHCHEKT MoxeT ObITh
OTOPHBIM (COJIEPKATH JIMIIL OCHOBHBIE KIJIFOUEBbIE MO3UIMH), HO MPU 3TOM MO3BOJISIOIIUM J1aTh
HOJIHBIN OTBET IO BOIPOCY, MOXKET OBbITh MOJAPOOHBIM. OObEM KOHCIIEKTa OMpEAEsIeTCs CaMUM
00yJaronuMcH.

B nporecce paboTsl ¢ yueOHOM 1 HayqHOH JTUTepaTypoil 00ydarouiics MOXKeT:

- JenaTh 3alUCU IO XOJAYy 4YTE€HHsS B BUJE NPOCTOrO0 WM Pa3BEpHYTOro IUIaHa (CO34aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE3UCHl (IUTUpOBaHME HauOoJiee BaXXHBIX MECT CTaTbH WM MOHOTpaduu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI);

- CO3J1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

CamocrosiTejibHast padora (GopmMuUpyeT TOTOBHOCTh OOYUYAIOIMIMXCS K U3YUYCHHUIO HAYYHO-
TEXHUYECKOH HMH(pOpMAIMM, OTEUYECTBEHHON U 3apyO0eXHOM, AJIS BBINOJHEHUS MPAKTHUYECKUX
3aHaTui. Ilpu moAroToBke K 3aueTy HEOOXOAWMO O3HAKOMHUTHCS C JIEMOHCTPAMOHHBIM
IEepeYHeM BOIPOCOB, MPAKTUYECKMMH 3aJadyaMM, NpopaboTaTh KOHCIEKTHI  JIEKIHH,
PEKOMEHIYEMYIO JIUTEPATypy, NOTYyUUTh KOHCYIbTAIMIO Y IPEoiaBaTesl.
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PaGouas mnporpamma gucuumianHbl «HaHOTeXHOIOTMM B XHMHM» COCTaBJICHAa B
cootBercTBUM ¢ TpeboBanmsiMu @I'OC BO no crenmansHocti 04.05.01. «@yHaameHTanbHas U
IOPUKIAJHAS XUMUS», YTBEPXKAEHHOrOo IpHKa3oM MuHHucTepcTBa 00pa3oBaHHMA U HAyKU
Poccwuiickoit @eneparuu ot 13 utons 2017 . Ne 652

[Iporpammy cocTtaBuia: cr.pen. kadeapsl xumun Snxopoera M.A.

Pabouas mporpamma omo0peHa Ha 3aceaHuu Kapeapbl XUMUU

IIpotokon 3acemanus Ne 10 oT « 20 » uIoHA 2023 .

Pabouas mnporpamma on00peHa Y4eOHO-METOAMYECKHMM COBET XUMMKO-OHOJIOTHYECKOTO
¢axynbTera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIOoHSA 2023 .

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTO,I[I/I‘{eCKOFO COBCTAa YHUBCPCUTECTA

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 r.
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CBeneHnust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA 0YepeIHOH Y4eOHbIi roJ U perucTpanun

H3MEHEeHHN

YyeOHsblii
roja

Pemenue
Kadeperl
(Ne mpoTokoua,
JiaTa)

BHeceHHBIe H3MEHEHUS

IToamuce 3aB.
kadempoit
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