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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heaso ocBoeHusi aucHUILVIMHBI «HaHOTeXHOJIOTMM B XHMHMH»  SIBJISIETCS:
chopMUpOBaTh KOMIIETEHIIMU OOydaromierocsi B oonactu (GpyHaaMeHTaIbHBIX MPEICTaBICHUN O

HaHOTCXHOJIOTHAX, O CHCI_II/I(bI/IKe Pa3BUTHA XUMUHU ITPH UCITIOJIB30BAHUHN HAHOTEXHOJIOTHI

2.MECTO JUCHHUIIZIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «HaHOTeXHONOTMM B XMMHHM» OTHOCHTCS K 4acTH, (QopMUpyeMon
y4acTHHUKaMU 00pa3oBaTeNIbHBIX OTHOLIEHUH biioka 1 u u3ydaercs B 5 cemectpe.
JlaHHBIN Kypc OnupaeTcs Ha 3HaHUA M0 PU3UKE, MaTeMaTHUKe, KBAHTOBOM XUMUHU.

Taoauua 2.1.

Ca3b JUCHMILIMHBI « HAHOTEXHOJIOTMY B XUMMH) C NpeamecTBY OIMUMH
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUSN

Kon JIMCUMIUTUHBL, TPEIIIECTBYIOUINE TUCIUTIINHE Cemectp
IUACHUAIUIAHGI «HaHOTEXHOIOTHN B XUMHH)»
b1.0.12 MaremaTuka 1,2
b1.0.16 dusznka 1,2
b1.0.15 Nudopmaruxa 1,2
b1.B.06 KBaHToBasg xumus 4
Taomauma 2.2.

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

Kon JMCUMIUINHBI, CIIEYIOIIHNE 32 TUCIUTIIIMHON CemecTtp
JMCLIUTUTAHBI «HaHOTEXHOIOTUU B XUMHUU»
b1.0.07 Oprannueckast XuMus 6,7
51.0.08 dusnyeckas XUMUs 6,7
b1.B.07 BrICOKOMOTIEKYISIPHBIE COEUHEHUS 7
b1.B.JIB.03.01 | Komionmnas Xxumust 8
b1.B.[1B.06.01 |Teopernueckne OCHOBbI HEOPIraHUYECKON XUMUU 8




B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00yYAIONIUICH T0JIKEH:

3HATH:

L4 COBpeMeHHbIG MCTOAbI UCCIICAOBAHNA HAHOMATCPHAJIOB

e (OCHOBBI HAHOXUMHHU H HAaHOTCXHOJIOTUH, UX B3aUMOCBA3b C PA3JIMYHBIMHA o0JracTsMu

HayKHU.

YMmerh:

e AHanM3upOBaTh HAYYHYIO JIMTEPATYPY C LIETBI0 BHIOOpA HANPaBICHUS UCCIIEIOBAHUS

o HpezmaraeMoﬁ TEMEC U CaMOCTOATCIIbHO COCTABJIATSH ITJIaH MCCIICAOBAHNA.

o HpI/IMeHHTB OCHOBHBIC 3aKOHBbI O6paBOBaHI/I5{ u CTa6I/IJ'II/ISaI_[I/II/I HaHOYaCTHL[ IIpH

06CY)KI[€HI/II/I MMOJIYYCHHBIX PE3YyJIbTATOB, B TOM YUCJIC C IMPUBJICUCHUCM I/IH(i)OpMaIII/IOHHI)IX 0a3

JaHHBbIX..

Baagern:

e CrnocoOHOCTBIO BSaHMOﬂeﬁCTBOBaTB B 00JJaCTH XHMHUH M CMEXKHBIX HayK I

AOCTHUIKCHUS PE3YJIbTATOB.

e CmocoOHOCTBIO HWHTCIIPETAINU PE3YJIbTATOB UCCICIOBAHUA B 00J1aCTH HAHOXUMHH

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Tpouecc m3ydeHus NUCUUIUIMHBI HAlpaBlieH Ha (OPMHUPOBAHUE BJIEMEHTOB CJEIYIOLINX

komreteHmii B coorBeTrcTBUU ¢ OI'OC BO um OIIOIl BO mno nmaHHOMYy HampaBlIeHUIO

[MOATOTOBKH:
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHUILIMHBI 00yYalomuiics
HH KOMIIeTeHIINH HOJIKeH:
Yuugepcanvnvie Komnemenyuu u uHOUKAMOPHL UX OOCHIUICEHUS
YK-1 CnocobeH ocymect- | YK-1.1. Ananusupyet 3HaTh:
BJMITb NOUCK, KPUTH- | 33Ja4y, BbIIEISAA €€ - IOHATHUE U KIacCUPUKALIUSL
yeckmii  aHaam3 W | 0a30BbIE COCTABIIAIO- CHCTEM;
CHHTe3 HUH{opMaNuM, | IIHCE; - CTPYKTYpY U 3aKOHOMEPHOCTH
NPUMEHATh cucreM- | YK-1.2. Onpenenser, (YHKIMOHUPOBAHUS CUCTEM;

HbIi MoAX0A sl pe-
IEHUs TMOCTABJEHHBIX
3ama4

WHTEPIPETUPYET U
pamxupyet uHpopMa-
10, TPEOYEeMYTO JJIs
pEIICHUs TIOCTaBJICH-

HOM 3aJ1a4H;

YK-1.3.
OCymIecTBIISIECT TOUCK

- 0COOCHHOCTH CHCTEMHOI'O
moaxoaa B Hay‘-IHOM IIO3HAHUU,

- IOHATHE O CUCTEME, €€ LIEIAX,
3aja4ax U OOIIMX MPHUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH [TOMCKA U
cbopa nHhopmaImy;

- (hopMaThl MPECTABICHUS




WHGPOPMAITUH JUTS pe-
IICHNS TTOCTABICHHON
3a/1ayu IO Pa3IUYHBIM
THIIaM 3aPOCOB;

YK-1.4. IIpu o6pabot-
Ke HHpOpPMAIUN OTIIN-
qaeT QaKThl OT
MHEHUH, HHTEpIpe-
Talui, OeHOK, (op-
MHUpPYET COOCTBEHHBIE
MHEHUS U CY>KACHUS,
apryMEHTHPYET CBOU
BBIBOJIBI M TOUKY
3peHus;

YK-1.5
Paccmarpusaer u
TpeJIaraeT BO3MOXK-
HBIC BapI/IaHTbI pCHIG'
HHS IOCTaBJICHHOM
3aJ1a4M, OLIEHUBas UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

uH(OpMaLK B KOMITBIOTEPE;

- IpaBHJIa UCTIOJIB30BAHUS CPE/ICTB
CBSI3H;

- UH(QOPMAIIMOHHO-TTIOUCKOBBIE
CHCTeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
novcka nHpopMaluy;

- TEXHOJIOTHIO CHCTEMaTU3aIN
MOTy4YeHHON MH(OPMAIIHH;

- COCOOBI CTaTUCTUIECKON
00pabOTKM NaHHBIX, IPECTaB-
JICHHBIX B Pa3IMYHBIX H3MEPH-
TENBHBIX [IKaJaX U aHAJIN3
HOJIyYCHHBIX PE3yJIbTATOB;

- BUJIBI U hOPMBI pabOTEHI C
MEJaroruuecko U Hay4YHou
JIUTEPATYPOM;

- TpeOOBaHMsI K 0(hOPMIICHHUIO
oubmmorpaduu (crcka uTepary-
pBI).

Ymersn:

- paboTath ¢ nHpOpPMaLHEH,
MIPEACTABICHHOMN B PA3IMYHOMN
opme;

- 00pabaTbIBaTh TaHHBIE CPEICT-
BaMH{ CTaHJIAPTHOTO IIPOTPaMMHOTO
obecreueHus;

- CHHTE3UpOBaTh MHQOPMAIIHIO,
NPE/ICTABICHHYIO B Pa3INYHBIX
HUCTOYHUKAX; -

- BEIOUpPATh HCTOYHUKU
uH(popMaIH, aJeKBaTHbIE
MIOCTaBJICHHBIM 3a/1a49aM U
COOTBETCTBYIOIINE HAYUHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIISTH TIOMCK
WHPOpMAITUH;

- UHTEPIIPETUPOBATD U
pamXHUpOBaTh HHPOPMALHIO,
TpeOyeMyIo AJIsl peIleHUs
IIOCTAaBJICHHON 3a/1a4yu.

Baapers:

- IEPCOHAIIBHBIM KOMITBIOTEPOM U
ITOUCKOBBIMU CEPBUCAMU,

- METOJAMKaAMHU aHaJIMTUKO-
CHUHTETHUYECKON 00paboTKH
WHPOPMAITUH U3 PA3THYHBIX
WHPOPMAITMOHHO-TIOMCKOBBIX
cucteM (IIpeaMeTH3aIus,
AHHOTHPOBaHHE, peepUpOBaHuE).

06u4enp041eccu0uaﬂbubte KomnemeHnyuu u uHOuKamopbt UX 00CUICEHUSA




OIIK-2

Crnoco0eH NpoBOANTD €
co0JTI0IeHHEeM HOPM
TEXHHUKH 0e30IacHoC-
TH XUMHYECKHH DKC-
NepPUMeHT, BKJIIOYast
CHHTE3, aHAJIN3,
u3y4eHHe CTPYKTYPbI
CBOICTB BelIeCTB U
MaTepHaJioB, UccJIe-
JT0BaHHE MPOLECCOB C
HX y4acTHEM

OIIK-2.1.
3HaeT QU3HUECKHE U
XUMHYECKUE CBOWCTBA
BEIICCTB, HOPMBI TEX-
HUKH 0€301TaCHOCTH IPH
pabote ¢ HUMH

OIIK-2.2.
OcymecTBisieT BBIOOP
(U3UKO-XUMHUECKUX
METO/IOB aHAIIN3A,
AJIeKBaTHBIX IS
peleHus ucce-
JIOBaTENbCKOM 3a7auH ¢
NPUMEHEHUEM 3HaHUS O
BPEIHBIX U ONACHBIX
CBOMCTBax BELIECTB IIpU
pabote ¢ HUMH,
MPOBOJUTH OLEHKY
BO3MOYKHBIX PHUCKOB.

OIIK-2.3. Bnaneet
HaBbIKAMU TIPOBEICHUS
OLICHKH BO3MOYHBIX
PHCKOB TIpH pabore ¢
XMMHUYECKHMH Bellle-
CTBaMH

3HaTh:

- OCHOBHBIE TIPaBHJIa TEXHUKH
0e30macHOCTH MpH PaboOTe B XUMHU-
4yecKoil maboparopuu;

- Ha3HAYeHHE PHOOPOB U XHMHU-
YECKOU MOCYAbL;

- OCHOBHBIE NIPaBUJIa M IPUEMBI
paboThI U POBEJCHUT
XMMHYECKHUX HKCTIEPUMEHTOB Jia-
00paTOPHOTO MPAKTUKYMA;

- IpaBWJIa pabOTHI HA amnapaType u
obopynoBaHUH 1a00PAaTOPHOTO
HPaKTHKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOSHHS U
CBOMCTB BEIIICCTB;

- IPUHIUIIEL U 00JIaCTH MCIIONB30-
BaHUs OCHOBHBIX METOA0B XUMU-
YEeCKOT0 aHalln3a;

- 0COOEHHOCTH aHaJIM3a PA3INIHBIX
00BEKTOB;

- OCHOBHBIC METOABI XUMHUYCCKOI'O
CHHTE3a ¥ UCCIICIOBAHUS CTPYKTY-
PBI OMOMOJIEKYII, TEXHUKY Oe3ormac-
HOCTH IIpU IIPOBEAEHUH IIperapa
THUBHBIX CHHTETHYECKHX

pabor;

- MCXaHHU3Mbl XUMHUYCCKUX peaKHHﬁ,
TEOPETUYECKHUE OCHOBBI METOJIOB
HIOJTyYEeHUS U MC-CIIeJOBaHUS
XUMHUYECKUN BE-1LIECTB U peaklnil
Ymersn:

- IPUMEHSATh 3HAHUS O BPEAHBIX U
OIIACHBIX CBOMCTBAX BELIECTB MPU
paboTe ¢ HUMH U IPOBOJIUTH OIICH-
KY BO3MOYKHBIX PHCKOB;

- BBIIIOJIHATH CTaH/IapTHBIE Orepa-
MU (IPUTOTOBJIEHHUE PACTBOPOB, UX
Harp€BaHUC M BbIIIAapHUBAHUC,
OYHCTKA U pa3/ielIeHHE BEIIECTB);
BBITOJIHATh XMMUYECKUH SKCIIEpH-
MEHT [0 HHCTPYKIIUHY;

- Ha/ICXKHO ONPEACISATh KOJIH-
YECTBEHHBIE XapaKTEPHCTUKI
peakuii, TOYHO U3MEPSTH, Olpe-
JIENISITh COCTaB; UCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCHUIIIIMH B IIPO-
(heccHOHANIBHOM JIeATEIIbHOCTH,
NPUMEHSTh METOJIbI MaTeMaTH-
YEeCKOT0 aHaJIn3a U MOJEIH-
poBaHus, yCTaHABJIMBAaTh B3a-
MMOCBSI3b MEKAY CTPOCHHUEM
COCIMHEHUSI U €TO0 XUMUUECKUMH
CBOMCTBaMH, IUIAHUPOBATh
OCYIIECTBIISITH XUMUYECKHN
9KCTIEPUMEHT, aHAJIM3UPOBATh €TI0
PE3yJIBTATHI; - HCIOIB30BATh




¢dusnueckue u GU3NKO-XUMHUECKHIE
METOJIBI aHAITN3a OPTAaHMIECKUX
COCIUHCHMI;

- IPUMEHSTh 3HAaHUE OCHOB XUMHUH U
CBOWCTB XUMHYECKHX BEIIECTB C
YYETOM HX CBOMCTB B IPOU3BOJICTBE
Y TIOBCETHEBHOM JIESITEIBHOCTH.
Baagers:

- TEXHUKOU U METOJIUKOU
BBITIOJTHEHUS PA3TIMYHBIX Ole-panuit
XMMHYECKOTO SKCTIEPUMEHTA,
HaBBIKAMU JTA0OPATOPHOTO CHHTE3A,
WCTIOJIb30BaHUEM (PH3HKO-XUMH-
YEeCKHX METOJIOB HCCIIEIOBaHUS;

- TEXHUKOU COCTABIICHUS CXEMBI
CUHTE3a BEIlECTBA;

- IPAKTUYCCKNMU HaBbIKaMU I10-
JIYUCHUs, BBIACJICHHUA U OYUCTKHU
HEOPraHMYECKHUX BEIICCTB;

- HaBBIKaMM CHHTEC3a, BBIAC-JICHUA U
OYHCTKH XUMHUYCCKHUX BCIICCTB B
abOPaTOPHBIX YCIOBUSAX;

- HaBbIKaM¥ 0€30MacHOTO
oOpallleHus1 ¢ XUMHUUECKUMHU
BCIIECTBAMH, MPHUMEHSICMBIMH B
MIPOM3BO/ICTBE M MTOBCEIHEBHOM
JIeSITeTIbHOCTH.

Hpoc[)eccuonaﬂbubw KomnemeHnyuu u unoukamopbl UX 00CMUIICEHUA

IIK-6

Cnocoden
HCNOJIB30BATh
COBpeMeHHbIe
KOMINbIOTEPHBIE
TeXHOJIOTUHU TPH
TUIAHUPOBAHUH
HuccJaeI0BaHUIA,
NMOJTy4YeHUH H
o0padoTke
Pe3yJbTATOB HAYYHBIX
JIKCIEPUMEHTOB, cOope,
00padoTKe, XpaHEeHNH,
npeAcTABJIEHUM U
nepegave HAy4HOMN
HHGopMauuu.

IIK-6.1. 3HaeT oCHOB-
HBIE€ METOJBI, CIIOCOOEI
U CpEJICTBa IOJIyYe-
HUSI, XpaHeHus, oopa-
0OOTKH pe3yIbTaTOB
HAYYHBIX 3KCIICPUMECH-
TOB C IIOMOIILIO COB-
PEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTHIA

IIK-6.2. Ymeer nomy-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAYYHBIX
9KCIEPUMEHTOB C I10-
MOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTUH;

IIK-6.3. Biageet me-
TOJIaMHU PETUCTpaIiH
Y TIPOTPaMMHBIM 00ec-
reYeHueM st obpa-
0O0TKH pPe3yIbTATOB
HAYYHOTO KCIEPHU-
MEHTA.

3HaTh:

- OCHOBHbIE TEHJCHLIUU Pa3BUTHUS
COBPEMEHHBIX HHPOPMa-IIMOHHBIX
TEXHOJIOTHH, COBPEMEHHbBIE
CHOCOOBI IPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI B
00y4YEeHHNU W HAYYHBIX
HCCIIEIOBAHMUSX;

- OCHOBHbIE BO3MOXHOCTH BBIYHC-
JIUTENBHBIX CUCTEM;

- CpeACTBAa TEJICKOMMYHHUKAIIMOH-
HOTO IOCTYyIa K HCTOUHHKAM
HAYYHOU HHPOPMAITUH;

- OCHOBBI MaTEMaTUYECKOTO
MOJIEJIMPOBAHHUS U IUTAHUPOBAHUS
XHUMHYECKOTO IKCTIEPUMEHTA,
OCHOBBI KBAaHTOBO-XUMHYECKOT'O
MOJIEIIMPOBAHUS U TEXHUKH UX
MIPOBEICHMUS;

- BO3MOXXHOCTH TIPUMECHEHHUSI
KOMITbIOTEPHBIX METOJIOB
00paboTku HHGOOPMALIUHU TIPH
pelleHHN Hay9HO-HCCIIeI0BATENh-
CKHUX 3aj1a4

YMmers:

- UCIIOJIb30BaTh COBPEMEHHbBIE
KOMIIbIOTEPHBIE TEXHOJIOTUH U
CpeICTBa I0CTYyMa K HCTOYHUKAM
Hayunoit nHpOpMaIuy, METOIBI

6




MareMaTH4ecKOro MOJICIIMPOBAHUS
(c ICTIOB30BaHUEM TTaKETOB
nporpaMm o0pabOTKH JaHHBIX).
Baagers:

- IpodecCHOHAIBHBIMU 3HAHUSMHU
COBPEMEHHBIX HHPOPMALIIOHHBIX
CHUCTEM U TE€XHOJIOTHI;

- IPaKTUYECKUMH HABBIKAMHU
paloThI C BBIYUCIUTENbHBIMU
CHUCTEMaMH, C IPUKJIIaTHBIMH
MPOTPaMMHBIMU KOMIUIEKCaMHU;

- crocobaMu 00pabOTKHU M aHAIN3a
MOJIyYEHHBIX PE3YJIbTAaTOB C YUETOM
HUMEIOIUXCS TUTEPaTypHBIX
JaHHBIX 1 YMEHHEM IPEACTaBIATH
MOJIyYEeHHBIE B UCCICAOBAHUAX U
CaMOCTOSITETILHOM paboTe
pe3ynbTaThl B HHYOPMAIMOHHOM
BUJIC;

- METOJIaMH CO3JIaHHS DIIEKTPOH-
HBIX TOCOOWH, MyJIbTUMEINITHBIX
MpPE3CHTalUM;

- TEXHOJIOTHSMH COCTaBIICHHS
00pa3oBaTeNbHBIX IPOrPaMM

C MPHUBJICYEHUEM COBPEMEHHBIX
3JIEKTPOHHBIX M KOMIIBIOTEPHBIX

pecypcoB.

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0bem IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI

Bupa yueOHoii padoTsl Bcero 5

4acoB ceMecTp
OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 72 72
AyIHUTOpPHBIE 3aHATHSA 54 54
Jlexun 18 18
[MpakTHyeckne 3aHATHS 36 36
CamocrosrenbHas pabora cryneHToB (CPC) 18 18

5. COAEPKAHUE JUCIAIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB U BU1OB YUYEBHbIX

3AHSITUM




Tabauua S.1.
5.1. CTpyKTypa U cofepKaHue THUCHUTITHHBI

OO01mas TPyI0eMKOCTh JUCIUTUIMHBI COCTABIISCT 2 3a4eTHBIC CIMHUIIBI, 72 dYaca

Bue! yueOHOI padOTHI

No B i p @dopma TEKYIIEero KOHTPOJIA
Pasgen nucHuIuInHb! o

n/n g TIpaxT.. [YCIIEBAEMOCTH.

3 Vleknuu CPC
O 3aHAT.

BBenenue B

1 5 1 2 1 cobecenoBaHue
HAHOTEXHOJIOTHIO.

5 Knaccudukanms 5 5 4 9 cobecenoBaHue,
HaHOMAaTEPHAJIOB. pedepar

3 Metonpl  MOMy4eHHUS 5 2 4 2 co0eceloBaHueE,

HaHOMAaTEPHAJIOB. pedepar

TepmoanHamuka

4 IPOIIECCOB MONTy4YeHHsT| S 2 4 2 cobecenoBaHne
HAHOCHUCTEM.
Metoasl uUcCclIenOBaHUSA

5 5 2 4 2 Kontponsnas padora Ne 1
HAHOCHUCTEM.
CBoiicTBa

6 5 2 4 2 cobecenoBaHue
HAHOMATEPHAJIOB.
MarsauTtHsle CBOMCTBA

7 5 2 4 2 cobecenoBaHuE
HAaHOMAaTepPHAaJIOB.
DNeKTpPOHHBIE "

8 OIITHYECKHE  CBOWCTBA | 5 2 4 2 cobeceqoBaHue
HAaHOMATEPHAJIOB.
Mexanuueckue

9 CBOICTBa 5 2 4 2 cobecenoBaHue
HAaHOMATEPHAJIOB.
HanorexHomnorus B

10 5 1 2 1 Konrponbnas padora Ne 2
COBPEMEHHOM MHpE.

HToro: 18 36 18

5.2. Conep:xxkanne tucunIuHbl «HaHOTEXHOJIOTHH B XUMUM))

Pa3nen |. Hanorexnosiorun. Uctopus popmuposanus. Knaccudukanus, meToanl
MO0JIY4YEeHHUs1, CBOMCTBA U PUMEHEHHUeE.

BBeneHue B HAHOTECXHOJIOT'HUIO.

[Tpenmer, ucropus dhopmupoBanusi oonactu 3HaHus. CoBpemeHHOe cocTosiHue B PD u 3a
pyoexom

Knaccudukanus HaHOMATEPHAJIOB.

OcHoBHble TOHATHS. DyHIAMEHTAIBHBIE OCHOBBI W OOJIACTH TPUMEHEHUS HAaHOHAyK W
HaHOTEeXHUKU. OCHOBHBIE THUIIEI HaHOMAaTCpUuaJIOB.



MeTobl NOTyYeHHsI HAHOMATEPUAJIOB.

dusnueckue, XUMUYECKHE, (QU3UKO-XMMHUYECKHE, a TakkKe OHOJIOTMYEeCKue METO/bl
MOJTyYEeHHUsI HAHOCHCTEM.

TepMoanHaMuKa NPOLECCOB MOJYYeHUS] HAHOCHCTEM.

3apogsiieoOpa3oBanue (0 THILY CBEPXY-BHHM3, CHH3Y-BBEpX), TI€TEpPOT€HHOE H
TOMOTEHHOE 3apo/IblllIe00pa3oBaHUeE.

MeToab! HccaeJ0BAHUS HAHOCHCTEM.

Xumnueckue, pundeckue U GU3NKO-XUMHUECKUE METO/bl MCCIEI0BAHNUS HAHOCTPYKTYP
(takue xkak AMP, POOC, [IMA u ap.)

Paznea |l. CBoiicTBa HaHOMaTepuaJioB. O01He 0CO0EHHOCTH CBOWCTB HAHOCHCTEM.

MarautHble CBOMCTBA HAHOMATEPHAJIOB.

[ToBTOpeHue kiaccupuKalMu MarHUTHBIX MaTepuajoB. ['Hcrepe3uc, HEeMarHMYEHHOCTb
HACHIIIEHNS, KOOPLUUTHBHAS CHJIA, TEMIIEpaTypa OJIOKUPOBKH.

DJIEKTPOHHbIE M ONITHYECKHEe CBOIICTBA HAHOMATEPHAJIOB.

TBepAOCTh, MPOUYHOCTBD, JIACTUYHOCTD, YIIPYTOCTh, CBEPILIACTUYHOCTD.

HanoTexH0JI0rMH B COBPEMEHHOM MUpe.

[Tpumeprl BHEAPEHNSI HAHOMATEPUAJIOB B pa3Hble 001aCTU HAYKU U TEXHUKH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[IpenogHecenne TEOPETMYECKOrO  MaTepuana OCYHIECTBISETCS C  IPUMEHEHUEM
AJIEKTPOHHBIX ~ CpeACTB  00yueHus. Hekoropble  pa3fenbl  TEOPETHYECKOro  Kypca
paccMaTpUBAIOTCSL C MCIIOJB30BAaHMEM OIEPEXkKAIONIEH CaMOCTOATENIbHOW pPa0OThI: CTYAEHTHI
MOJIy4aroT 33JJaHUE HAa U3YYEHHE HOBOT'O MaTepHalla J0 €ro U3JI0KEHHUS Ha JIEKIUH.

JUis OLIEHKHM OCBOEHMSI TEOPETHYECKOrOo MaTepuaja CTYAEHTaMH HCHOJb3YHOTCS
MUCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE PAOOTHI.

B pamkax uTeHHs Kypca MperycMOTPEHO MocelieHrne (PU3NKO-XUMUYECKUX J1abopaTopuit

MPOMBIINIJICHHBIX U HAYYHO-UCCJICAOBATCIILCKUX OpFaHI/I3aI_II/II7L

7. IEPEYEHD YYEBHO-METOIMYECKOTO OBECITEYEHUS TSI
CAMOCTOSTEJLHOM PABOTHI OB YUAIOIAXCS 11O JUCHUTIIINHE
(MOJIYJTIO)

JIekMOHHBIE 3aHATHS TPOBOAATCS 1 pa3 Hexento B o0beme 1 "aca U 2 4acoB MPAKTHYECKUX
3aHATHHA B nATOM cemecTpe. llocie okoHuYaHMS M3Y4EHHs KaXJO0H T€Mbl CTYIEHTHI IIPOXOMAAT

cobeceroBaHNE, BBITIOHSIIOT KOHTPOJIbHBIE Pa0OTHI.



7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTICUCHHUS ISl O0YHAIOLIUXCS TI0 AUCIUTIINHE:

OCHOGHaA Tumepamypa:

1. Tomeimuyk A.FO. Dxosorusi HaHOMaTepuaioB: yueOHoe mocodue moj pex. IlarpukeeBoit
JI.H. u PeBunoii A.A.. — 3-e u31. — Mocksa: Jlaboparopust 3Hanwmii. 2020. — 275 c.

2.  KysznenoB H.T. u np. OCHOBBI HaHOTEXHOJIOTMH: Y4eOHHMK. - 3-¢ M31. — Mocksa:
JlabopaTopus 3Hanui. 2021. — 400 c.

3. PakoB D.I'. Heoprannueckne HaHOMaTepHalbl: yuyeOHOe rmocodue. - 3-¢ mu3a. — MockBa:
Jlabopatopus 3Hanui. 2020. — 480 c.
00noHUMeENbHAA TUmePamypa

4.  AunpgpueBckuii P.A. OCHOBBI HAHOCTPYKTYpPHOTO MaTepuaioBeleHUs. B0O3MOXHOCTH U
npoOsieMbl: MOHOTpadus. - 4-¢ uzn. — Mocksa: Jlaboparopus 3Hanmii. 2020. — 255 c.

5. JpsiukoB I1.H. DnexkTpoHHBIE CBOWCTBA W NMPHUMEHEHHE HAHOTPYOOK: MOHorpadwus - 4-e

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

7.2. Yxazanus 11 00y4aromuxcs o OCBOCHUIO TUCITUTLIMHBI

Ta6auna 7.1.. Conep:xanne caMocTosATeIbHOI padoThl 00y4arOIIUXCH

Homep T eMbl/gonpOCbl, BbIHOCUMDbLE HA CAMOCMOSMeENbHOe Kon-60 @OPMbl pa60mb1
pazoena uzyyenue yacos
(memwi)
1. Beenenne B HaHoTexHosoruto. Kiaccudukarms 4 cobecesoBaHnE
HaHOMaTepuaJoB. MeToabl  NOJy4YEeHUS  HaHO-
MaTEepUasIoB.
TepMonrHaMuKa IpOLIECCOB TOJIYYEHHS] HAHOCHUC 4 cobecezioBaHuE
2. TeM. MeTo/bl NCCIEeI0BAHUS HAHOCUCTEM.
3. CBolicTBa HaHOMAaTepHaloB. MarHuTHBIE CBOMCTBA 4 cobecesioBaHnE
HaHOMaTEPHUAJIOB.
4. DNeKTPOHHBIE u ONTUYECKUE CBOICTBA] 4 co0eceoBaHue
HAaHOMATEPHAJIOB. Mexannueckue CBOICTBA|
HaHOMAaTepHaJIOB.
S. HanotexHosnorust B COBpeMEHHOM MUPE. 2 co0eceoBaHue
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8. OHEHOYHBIE CPEACTBA JIAA TEKYHIET'O KOHTPOJISA YCIIEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALIUU

Ilpumepnuie éonpocel 01s cobecedosanus

OmnpeneneHne TEXHOJIOIMH U HAHOTEXHOJIOTUH.
Meroas! TOJIy4eHUsT HAHOMATEPHUAIIOB.
MexaHnuecKkue MeTO/Ibl OJyYeHNs] HAaHOIIOPILKOB.
Metoap! pU3NUECKOTO JUCTIEPTUPOBAHHSL.

MeToabl XUMHUYECKOTO AUCIIEPTUPOBAHHUS.
Buonornveckre MeTo/IbI MOTy4YeHUsI HAHOMATEPHAJIOB.
PeHTreHoCTpyKTYpHBII aHaIU3 HaHOCTPYKTYP.
Macc-creKTpoCcKomnus.

DNEeKTPOHHAs CIEKTPOCKOIIHSL.

10. UndpaxpacHast 1 paMaHOBCKasi CIIEKTPOCKOIIHSL.

11. ®oro3MuCCHOHHAs U PEHTT€HOBCKAsl CIEKTPOCKOIIHSI.
12. SAinepublit MarHUTHBIN pe3onanc (IMP).

13. DnexTpoHHBIN apaMarHUTHBIN pe3oHanc (D11P).

14. IlpuMeHeHne HaHOMATEPHUAJIOB U HAHOTEXHOJIOTUH.
15. OnTnyeckue BOJIOKHA € (POTOHHO-KPUCTAININYECKOM CTPYKTYpOH.
16. HaroMammHbl 1 HAHOTIPUOOPHI.

17. Hanomatepuaiisl /i HHPOPMALIMOHHBIX TEXHOJIOIHH.
18. Mukpo3IeKTpOMeXaHUIeCKNE CUCTEMBI.

19. HanoanekTpoMexaHU4eCKHE CUCTEMBI.

20. MartepuaJibl ¥ TEXHOJIOTHH Oy TIyIIero.

CoNoO~WNE

Ilpumepwt 3a0anuii KOHMPOJIbHLIX pAGOM

Konmponvnas paooma 1
Bapuanm 1

1. VYrnepoaHsle HaHOTPYOKH: METO/IbI IOJTYUYEHUS U IPUMEHEHHE B MEIUIIMHE.
[Ipumenenue QynnepeHoB A aAPEeCHOM JOCTaBKH JIEKAPCTB.

PazpaboTka  OMOCOBMECTHUMBIX  HAaHOMATEpUAIOB M MOKPBITHH,  COAEpIKAIIUX
HAaHOYaCTHUIIHI.

OTX0/1bl HAHOTEXHOJIOTHIi: 00pa30BaHUE U TEXHOJIOTHH YTUIIM3ALINY.

MeTo1p1 H3MepeHus AUCIIEPCHOCTH HAHOMATEPHaJoB.

[IpuMeHeHre HaHOMATEPHAJIOB [T AUATHOCTHKH 3a00J€BaHUMA.

Uctounukn BBIJICJIICHHUA HAHOYACTUI:IIPUMCHCHHUEC HAHOYACTUI] B CTPOUTCIILCTBE.
BnusiHue coctaBa Ha 5KOTOKCUYHOCTh HAHOYACTULIMETAIIJIOB U OKCUIOB METAJLIIOB.
Jaiite kaccupuKalrio HAaHOMATEPHAJIOB 10 UX MPUPOJE.

0. Kakue xapakTepuCTHKH HaHOMAaTepHaJIOB BbI 3HaeTe?

wn

P oo~ oA

Koumponvnasa paooma 2
Bapuanm 1
1. Yrto mMoxeT ObITh MPUPOIHBIM HaHOOOBEeKkTOM? [IpuBeCcTH apryMeHTUPOBAHHBINA OT BET U

MPUMEPBHL.
11



agrwd

©ooNe

I'ne nmpumenstoTcss HaHOTeXHOIOruu? IIpuBecTr apryMeHTUPOBAaHHBINA OTBET U IPUMEPHI.
VcTOuHMKY BBIJICNICHNUS] HAHOYACTHIL: IPUMEHEHHE KBAHTOBBIX TOYEK ISl TEPAITHH.
Bnusiaue (hopMbl HAHOYACTHI] HA MX TOKCUYHOCTS in Vitro.

Bnusnue pasmepa HaHOYAcTHII Ha OSKOTOKCHYHOCTH (OakTepwu, THAPOOHMOHTHI,
pacTeHus).

Brnusnue npumeceit Ha 5KOTOKCHYHOCTD YIIIEPOJHBIX HAHOTPYOOK.

Bnusiaue cioco6a BBeIeHHUS] HAHOYACTHUI] B OPraHU3M Ha MX TOKCUYHOCTb.

Kakune xapakTeprcTHKH HAHOMAaTepHAaIOB BbI 3HaeTe?

B yem 0co0eHHOCTH YTIepOAHBIX HAHOTPYOOK?

. Haiite xiaccudukannio HaHoMaTepuaioB o Gpopme U pa3sMEPHOCTH

Kpumepuu oyenku omeema cmyoenma npu 6blnojaHeHuu KOHMPOIAbHOU padomul

Ouenka TpeGoBanus kK 3HAHUAM

OTIIUYHO MPUBEACHBI TOJHBIE TMPAaBUJIbHBIE PELICHUS, OTBETHl TPAMOTHO
apryMeHTHPOBAHBI

XOpOIIIO JIOTIYIIEHbl HE3HAYUTENbHBIE MOTPEIIHOCTH MPU OTBETaX Ha BOIPOCHI,

apryMeHranus Obljia He TIOJTHOM

YAOBJICTBOPUTCIBHO B OTBCTax Ha HECKOTOPLIC BOIIPOCHI JOIMYIICHbI Fp}/6ble OH_II/I6KI/I, 4acCTb

BBIBOJIOB HC apryMCHTHPOBAHA WUJIK APTYMCHTHUPOBAHA HCIIPABUJIILHO

HEYHAOBJICTBOPUTCIIBHO otBeThl Ha 50 wu Oonee % BOIIPOCOB OH_II/I60‘1HBI, OOJILIIMHCTBO

BBIBOJIOB HE API'YMEHTUPOBAHBI WIM API'YMEHTHPOBAHb! HEIPABUIIBHO

©CoNoa~wWNE

Ilpumepnaa memamuka peghepamos

MeTo/pI OJTy4eHUs pa3IMYHbIX HAHOKJIACTEPOB U HAHOCTPYKTYP.
VYriepogHble HAHOKJIACTEPHI, HAHOCTPYKTYPbl U HAHOMATEPHAJIBI.
OO6beMHbIE HAHOCTPYKTYPUPOBAaHHBIE MaTEPUAJIbI.

DNEKTpUYECKHE U MarHUTHBIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB.
Camoc0Oopka u karanu3. [loBepxHocTHBIE (D (HEKTHI.

buonornueckne HaHOCTPYKTYPBI.

Hanorexnomoruu.

Mertoabl U3MepeHus, uccael0BaHus U (OPMHUPOBAHUS HAHOCTPYKTYP.
30HJ0BBIE TEXHOJIOTUH.

10. MeTtoap! UCCceAOBaHUN U U3MEPEHHI HAHOCTPYKTYD.

11. IlpumeHeHne HaHOMATEPUAJIOB U HAHOTEXHOJIOTUH.

12. OnTnueckue BOJIOKHA C (POTOHHO-KPUCTAIITUYECKOM CTPYKTYpOH.

13. [lepuoanueckue nomeHubie cTpyKTypsl (I1JIC) B cerHeToaMeKTpUIecKuX KprucTaiax.
14. HanoMamnmHbl 1 HAHOIPUOOPBI.

15. Hanomatepuansl 111 HHOOPMALIMOHHBIX TEXHOJIOTUH.

Kpurepun onenuBanns pedepara

OrneHka «0TJIMYHO» BBICTABIISETCS, €CIIM paboTa CTYACHTa HalMCaHa TPAMOTHBIM HayYHBIM
S3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JI0KEHUS, TOUKA 3pEHHsI CTyIeHTa 000CHOBaHHa,
B pa0oTe NPHUCYTCTBYIOT CCBbUIKM HAa HOPMAaTHUBHO-IIPABOBBIE aKThbl, NMPUMEPBl U3 CyAcOHOU
NPaKTUKWA, MHEHUS W3BECTHBIX YUEHBIX B AaHHOU 00macTtu. CTyIeHT B pabOTe BBIBUTAET HOBBIC
UJIeU U TPAKTOBKH, IEMOHCTPUPYET CIOCOOHOCTh aHATIM3UPOBATh MaTepHUall.
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Or1eHKa «XOPOLIO» BHICTABIIIECTCS, €ClIM paboTa CTYAECHTAa HAalMCaHa IPaMOTHBIM HAay4HBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHHsI CTyIeHTa 0OOCHOBaHHA,
B paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHO-NIPABOBBIE aKThl, MPUMEPHI U3 CYyIEOHOMN
NPAaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B JaHHOU O0JIACTH.

O1eHKa «yA0BJIETBOPUTEIbHO» BbICTABIISIETCS, €CIM CTYAEHT BBIIOJHWI 33JaHHUE, OJHAKO
HE MPOJEMOHCTPUPOBAJT CIIOCOOHOCTh K HAYYHOMY aHAJIM3y, HE BBICKa3bIBall B pabOTE CBOETO
MHEHHS, JOIMYCTHUJI OIIMOKHU B JIOTHYECKOM 0OOCHOBAaHMH CBOETO OTBETA.

OrneHka «Hey10BJIeTBOPUTEIbHO)» BHICTABIIAETCS, €CJIM CTYACHT HE BBIMIOJIHUI 3aJJaHKe, WU
BBITIOJTHIII €ro (hOpMalibHO, OTBETHII Ha 3aJaHHBIA BOMPOC, MPU ITOM HE CCHUIANICS HA MHEHUS
yU€HBIX, HE TPAKTOBAJ HOPMATHUBHO-TIPABOBBIE AaKTHI, HE BBHICKA3bIBAJ CBOET0 MHEHHsS, HE
IPOSIBUII CLIOCOOHOCTH K aHAIN3Y, TO €CTh B LIEJIOM IIeJIh pedepaTa HE JOCTUTHYTA.

POONO U AW

12.

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

0.
. HeMarHn4eHHOCTh ~ HAHOKJACTEPOB M HAHOCTPYKTYP. O(DPEeKT  TUraHTCKOro

Ilpumepnulii nepeuens 60npocos K 3auemy

OcHoBHbBIE KJIaCChl HaHOMAaTepualoB U HaHoTexHosorui. Kilaccupukauus u MeToabl
[OJIyYEHUS HAHOKJIACTEPOB (KBAHTOBbIE TOYKM) M HAHOCTPYKTYp (KBaHTOBBIE
IIPOBOJIOKH).

®uznyeckue, XUMUYECKHME M TEXHOJOTMYECKHE OCOOEHHOCTU PA3JIMYHBIX THUIIOB
HaHOCTPYKTYPHUPOBAaHHBIX MaTEpUAJIOB.

VYriiepoHbple HAHOKJIACTEPHI, HAHOCTPYKTYPbl, HAHOMATEPUAIIbI.

dopma U CTpyKTypa HaHOTPYOOK, METO/IbI ITOJTyYEHHS.

CgoiicTBa HAHOTPYOOK.

[TpuMeHeHHe HAaHOTPYOOK.

I'pagen. CpoiictBa. [Ipumenenue.

OObeMHbBIE HAHOCTPYKTYPUPOBAHHbBIE MAaTEpHAIIBI.

DNeKTpUYecKre U MarHUTHbIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB.
DIEeKTPONPOBOAUMOCTb TPEXMEPHBIX, IBYXMEPHBIX M OJTHOMEPHBIX HAHOCTPYKTYDP.

MarHeTOCOMPOTHUBICHHUS.
CamocOopka u karanus. [Iponeccol camocOopku. Monocnou. Iliomans moBepXHOCTH
HAHOYACTHII.

[ToBepxHOocTHBIE 3 DeKThl. AncopOrus.

MakpoMOoIeKyIspHBIE U CYITPAMOJIEKYISPHbIE HAHOCTPYKTYPHI.

benku, Muteruibl 1 Be3UKyIbl. buomonmmumepsl. HykiienHOBBIE KHCIIOTHI.

JIHK kak cmy0nupoBaHHAs HAHOMIPOBOJIOKA. DMYIIbCHH.

Oco0eHHOCTH CTPOCHHS B 00J1aCTh MPUMEHEHHSI HAHOMATEPHUaIOB B MEUITUHE.
Omnpenenenue TEXHOIOTHH U HaHOTeXHOoJoruu. Kiaccudukanus HAaHOTEXHOIOTHH.
OCHOBHBIE TIPECTABICHUS O COBPEMEHHBIX TEXHOJIOTHAX CHHTE3a HAHOMAaTEPHAIIOB.
OcHOBHBIE METOIbl AUATHOCTH HAHOMATEPHAJIOB.

MeTobl H3MepeHus, UCCIeIOBaHNus U (JOPMHUPOBAHUST HAHOCTPYKTYP.
30H/10BbI€ TEXHOJIOTHH.

[IpuMeHeHre HAaHOMATEPHAJIOB U HAHOTEXHOJIOTHH.

OnTuyeckue BOJIOKHA ¢ (POTOHHO-KPUCTAIUTMYECKON CTPYKTYPOHA.
Hanomaimmael 1 HaHOTIPHUOOPBI.

Kpumepuu OUEHKU omeema Ha 3aueme
13



Onenka Kpurepun orBera

3aureHo ['mybokoe m Xopoiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMUHOJIOTUU u OCHOBHEIX MOHSTHI; TEOPETHUUECKHUX
3aKOHOMEPHOCTEH; (haKkTHIEeCKUX JIAHHBIX 00CTOSITCIIBHBIH,

JIOTUYECKHUI U TPAMOTHBIM OTBET BO BPEMS CHAYM 3a4€Ta; yIEIIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He Oosee 50%.

He3auteno Cna0oe 3HaHUE OCHOBHOW TEPMUHOJIOIUHU, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PAKTUYECKHX JTaHHBIX, OITMOOYHBIA OTBET HA

3a4ere; yJeNbHBIA BEC OMMOOK MPU KOHTPOJIHHOM TECTHPOBAHUU —
oomee 50%.

9. YYEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCLUIJINHBI

9.1. YueOHasi iuTeparypa

a) OCHOBHAasl:

logpimuyk  A.JO. Dkosoruss HaHOMaTepuasloB: y4yeOHOe MocoOue TMoA  pei.
[MaTpuxeeroii JI.H. u PeBunoit A.A.. — 3-e uzn. — Mocksa: Jlabopatopus 3uanuii. 2020.
—275c.

KysnenoB H.T. u np. OCHOBBI HAaHOTEXHOJIOTHM: y4yeOHUK. - 3-¢ u31. — Mockaa:
JIaGoparopus 3Hanuit. 2021. — 400 c.

PakoB D.I". Heopranndeckue HaHOMaTepHalibl: yaeOHOe mocodue. - 3-e u3n. — Mockaa:
Jlabopatopus 3Hanui. 2020. — 480 c.

0) 10MOJTHUTEJIbHAS:

AnppueBckuii P.A. 0CHOBBI HAaHOCTPYKTYPHOTO MaTepHalioBeIeHHs. Bo3MoxHOCTH U
npo6iembl: MoHOTpadus. - 4-e uzz. — Mocksa: JlabopaTtopus 3nanuii. 2020. — 255 c.
HpsiuxoB I1.H. DnekTpoHHbIe CBOMCTBA M TPUMEHEHUE HAHOTPYOOK: MOHOTpadus - 4-¢

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

9.2. UHTepHeT-pecypchbl

1. http://c-books.narod.ru/pryanishnikovl_2_1.html
2. http://alhimic.ucoz.ru/load/26
3. http://www.chem.msu.su/rus/teaching/org.html
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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
ChemSoft 2004

No ok

9.3. IIporpammHoOe obecnevyenune

YHuBepcurer odecrieueH He00X0JUMbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacmpoCTpaHseMOro MPOrpaMMHOT0 00ECIIEYCHHUSI, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BO/ICTRA.

Kaxxapiii oOyuaronuiicss B TeueHUE BCEro nepuojia o0yueHus: o0ecrnedeH HHANBUAYaTIbHbIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K JICKTPOHHON MH(POPMAITMOHHO-00pa30BaTEeIbHOM Ccpeie
YHHUBEpPCUTETA U3 JIF000I TOUKH, B KOTOPOM UMeeTCs JOCTYI K UHPOPMAIIHOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT» Kak Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecrmeyeH CIEAYIOIIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrPaMMHOIO

obecrieyeHus.
1. JlunensuoHHOE nporpamMMmHoe odecreueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaas Ctynus TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUIMOHHBIMU U3JaHUAMU CTYACHTHI U COTPYAHUKN UMCIOT BO3MOKHOCTb
MOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTEKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1
Ha3zBanmue pecypca Ccbuika/nocTyn

DekTpoHHas OnbMoTeka oHlaiiH «EnnHoe OKHO K http://window.edu.ru

00pa3oBaTeIbHBIM PECypcam)

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

denepanbHbIil 00pa30BaTENFHBIN MOPTAT: YUPEXKICHNUS, http://www.edu.ru —

nporpammel, cradaapTsl, BY3b1, rectol EID, THA

denepanbHbI HEHTP UHGOPMAIMOHHO-00Pa30BaTENIBHBIX http://fcior.edu.ru -

pecypcoB (OIINOP)

3bC "KOHCVYJIbTAHT CTYAEHTA". DnexrpoHHast http://polpred.com/news

OMOIMOTEKAa TEXHUYECKOTO By3a

WznatenbetBo «Jlanby. DIeKTpOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru -

crcTemMa

Pycckas BupTyanpHasi OubInoTeKa http://rvb.ru —

N3narenscTBO «JlaHby. DNeKTpOHHO-OMONIHOTEUHAS http://e.lanbook.com -

crcTemMa

EsxenenenbHUK Hayku U oOpa3zoBanus HOra Poccun http://old.rsue.ru/Academy/Archive

«AxageMus» s/Index.htm

Hayunast snektponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nOaHoTeuHas cuctema [PRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHPOpMUOY»

NupopMaimoHHO-1paBoBasi cucteMa «I apanT» CeteBas Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOI
cetu Uurl'y

D1eKTpOHHO-0MOIMoTeUHast cuctema «HOpaiy» https://www.biblio-online.ru
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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/
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http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

[Ipy 4YTeHHMHM JEKUMOHHOTO Kypca HCHONb3yeTcsl WH(OpMalus, MpeAcTaBiIeHHas Ha
cranjax.

[Tpu nzyyenun texuuku MK- crieKTpoCKOHUU, CIIEKTPOCKOIUHA B BUIUMOMN U Y D-001acTsax
JEMOHCTPHUPYIOTCS TPUOOPHI, YCTaHOBJICHHBIE B Jaboparopun «DU3UKO-XUMUYECKUE METOIbI
uccaeqosanus»y Uarl'V.

TecTOBBI KOHTPOJIb OCYIIECTBISETCS C MOMOIIBIO TECTOB IO OTACJIbHBIM T€MaM WJIU
paszzenaMm Kypca.

TecTbl nny 3aaHust ISl CAMOCTOSTEIILHON pabOThI IO TeMAaTHUKE Kax a0l 1ab0paTopHOit
paboOTHI CBEJICHBI B OTIEIBHBIN MPAKTUKYM i CTyaeHTOB crueruanbHocTh 04.03.01. — xummst
(OakamaBp XUMHH)

Bapuantsl 3amaHuii Uis KOHTPOJBHBIX pabOT coaepkarcs Kak Ha JAHCKE, Tak U B
OymakHoM Bujie. [Ipy HEOOXOIUMOCTH UX COJEPIKAHUE MOMKET MEHSTHCS.

1.
11. METOJIMYECKHUE YKA3AHMS JJIs1 OBYYAIOILUXCS IO OCBOEHUIO
JUCHUIJINHbBI

JucuuiuinHa «HaHOTEeXHOJIOTMU B XMMHUUW» HalpaBlieHa Ha (pOpPMHUPOBAHUE KOMIIETEHIIMMI:
YK-1, OIIK-2, TIK-6.

IIpoMexyTouHas aTTecTanys NPEANoNaracT 3a4er.

[Ipuctynas K M3y4E€HHIO TUCUUIUIMHBI, HEOOXOIUMO B INEPBYIO OYEpPEIb O3HAKOMMTHCS C
coJiep>kanueM paboueit mporpammel qucturinHbl (PITT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUM.

[Tpu nzyuenun u npopaboTKe TEOPETUYECKOTO MaTepHraia He0OX0MMO:

- TOBTOPUTH 3aKOHCIIEKTMPOBAHHBIA HAa JIEKIIMOHHOM 3aHATUU Marepuan U JOINOJIHUTH €ro C
Y4E€TOM PEKOMEHI0OBAaHHOM 110 JaHHOHN TEME JINTEPATypPHI;

- NIPHU CAMOCTOSITEIBHOM M3YYEHHHM TEOPETUYECKOM TEMBI CHENaTh KOHCIIEKT, HCIOJIb3Ys
pekoMeHnnoBaHHble B PIIJI nuTepaTypHble MCTOYHMKM M pecypchl HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IPY IOJTOTOBKE K IMPOMEXKYTOUHOM aTTeCTallM 10 MOJYJIIO0 UCIOIb30BaTh MaTepuansl GhoHaa
OLICHOYHBIX CPEJCTB.

[IpakTuyeckue  3aHATHS TPOBOJATCS C IIENbI0 YIIyONeHUs M 3aKperuleHus 3HaHMH,
MOJIyUEHHBIX Ha JIEKUUSAX U B TPOIECCE CaMOCTOSTENbHONM paboThl HajJ HOPMATHBHBIMHU
JOKYMEHTaMH, y4eOHOI 1 Hay4HOH JIuTepaTypoil.

[Tpu MOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUN MaTEpHUal 110 3aJaHHON TEME;
- IIpY BBIIIOJIHEHUH JIOMAIIHUX PACUETHBIX 3aJJaHNI, U3YYUTh, IOBTOPUTH TUIIOBBIE 3aJaHUS,
BBIIIOJIHSIEMBIE B aYZAUTOPUU.

PexoMennauuu nmo padore ¢ HAy4YHOU M y4eOHOI JuTEpaTypoii

Paborta ¢ yueOHOI 1 Hay4HOM AUTEpaTypOi ABJIsIETCS TIaBHON POPMOIT caMOCTOSTENbHOM
paboTel U HeoOXoIuMa NpPU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHUHAPCKHUX 3aHATUAX, K
MOJyJIbHBIM KOHTPOJBHBIM paboTaM, orpocy, 3auety. OHa BKJIIOYaeT NpopaboTKy JEKIIMOHHOTO
MaTepuala — H3y4EHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYPHI MO TEMATUKE JICKIUN.
KoHcnekT nekiuu AO0KeH coAepkarh pedepaTUBHYIO 3alHMCh OCHOBHBIX BOIPOCOB JICKIHH,
IPEUIOKEHHBIX TMPENojaBaresieM cXeM (IIPU HMX JEMOHCTpAllMM), OCHOBHBIX HCTOYHHMKOB MU
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXI0oMy Borpocy. KOHCHEKT NoykeH OBITh BBIMOJNHEH B
OTIENbHONW TeTpanu mo npeamery. OH JODKEH ObITh aKKypaTHBIM, XOpOLIO YHUTaeMbIM, He
COJIepKaTh HE OTHOCSILYIOCS K TeMe MH()OPMAIUIO UM PUCYHKH.
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KoHcrnekThl HaydHO# TUTEPATyphI IPU CAMOCTOSTETLHOM MOATOTOBKE K 3aHITHSIM JTOJKHBI
OBITH BBITIOJIHEHBI TAKXKE AKKypaTHO, COJEP>KaTh OTBEThl HA KaX/blil MOCTAaBICHHBIA B TEMeE
BONPOC, MMETh CCHUIKY Ha HCTOYHUK HH(OpManuu C 00sM3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHMUS M TOJa H3JAHMUS HCIOJIB3YeMON Hay4yHOU nuTeparypbl. KOHCIEKT MOXeT ObITh
OIOPHBIM (COZIEPKATh JIMIIL OCHOBHBIE KIIFOUEBbIE O3ULMH), HO IIPU 3TOM IO3BOJIAIOIIUM J1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OIMpEeesieTcss CaMUM
00yJarouMcs.

B nporiecce paboTsl ¢ yueOHON U HAyYHOH JIMTEpaTypOl 00yJaronuics MOXKET:

- JenaTh 3alUCU IO XOAY 4YTEHHsS B BUJE NIPOCTOrO0 MM Pa3BEPHYTOro IUlaHa (CO3/4aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3UCHl (IUTHPOBAHUE HamOOJee BAXHBIX MECT CTaTbU WJIM MOHOrpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).

CamocrosiTesibHas padora (GopmMupyer roTOBHOCTh O0YUYaIOIMIMUXCA K U3YyYEHUIO HAYyYHO-
TEXHUUYECKON MH(OpMAIMK, OTCUYECTBEHHOW U 3apyOeKHOM, AJis BBIMOTHEHHS MPAKTUYECKUX
3aHsaTUi. [Ipy moOAroToBKE K 3a4eTy HEOOXOAMMO O3HAKOMUTBHCS C JAEMOHCTPALMOHHBIM
MEpPEeYyHEM BOMPOCOB, MPAKTUYECKHUMH  33jJadyaMH, MpopadoTaTh KOHCHEKTHl JIEKIUH,
PEKOMEHAYEMYIO JIUTEPATYPY, OIYUUTh KOHCYJIBTAIUIO Y MPENOaBaTEs.
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PabGouass mporpamma aucuuiiuHbl «HaHOTEXHOIOTMH B XHMHH» COCTaBJeHAa B
cootBercTBuu ¢ TpeboBanusmMu ®I'OC BO mno cnenumansnoct  04.03.01. «Xumus (ypoBeHBb
OakanaBpuaTa)», YTBEPKIESHHOTO MpHKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanun ot 17 urons 2017 . Ne 671

[Iporpammy cocraBmiia: cr.mpen. kadeapsl xumun _ SnaxopoeBa M.A.

Pabouas mporpamma yTBepikJieHa Ha 3acelaHuu Kadeapbl XUMUU

ITporokon 3acenanus Ne 10 oT « 20 » HIOHA 2023 1.

Pabouas nporpamma ogo6peHa yueOHO-METOIUYECKIM COBETOM_XUMHUKO-

Oouosornyeckoro__daxkynapTera

ITporokon 3acenanus Ne 10 OT « 26 » HUIOHA 2023 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[Tpotokon 3acemanust Ne _ 10 OT « 28 » WIOHA 2023 .
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CgeneHusi 0 nepeyTrBep KIeHUN MPOrpaMMbl HA OYePeaHOI YUeOHbIH IoJl U perucTpanuu

N3MEHEeHHU !

YyeOHsblii
rona

Pemenue
Kadenpsl
(Ne mpoTokoia,
J1aTa)

BHeceHHBIE H3MEHEHUS

IToamuce 3aB.
kadempoii
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