AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

b1.B.11 «HanoTexHo./I0ruM B XUMHH»

Hanpasaenne nogrorosku 04.03.01 «Xumus (ypoBeHb 0aKajiaBpuaTa)»

HCJIBIO N3y4YeHUd AUCHUIIJINHBI

«HaHoTexHOJIOTMH B XHMHI»

sBJasercs: chopMHPOBATH

KOMIIETEHIIMM oOydJaromierocsi B 00JacTH (yHAaMEHTAIbHBIX IIPEACTABICHWH O HAHOTEXHOJIOTHSX, O
cnenuduKe pa3BUTHS XUMUH IIPU UCIONB30BAHUN HAHOTEXHOIOTHH.

Mecto qucuumiunsl B crpykrype OIIOII BO 0akanaBpuara

Jucrunnuna

«HaHOTEeXHOJIOTHH B

XHMHUH)» OTHOCHUTCA K

qacTu

(dbopMHUpyeMOii  y4aCTHHKAMU

00pa30BaTEeNFHBIX OTHOIICHHUIA OCHOBHOW MPO(EeCCHOHANTBHON 00pa30BaTeIbHOW MPOrpaMMbl OakalaBpuaTa
1o HarpasieHuto noarotoBku 04.03.01. «Xumusy. M3yuyaercs B 5-oM ceMecTpe

Pe3yJ’leaTbI OCBOEHHUS AU CHMIINHBI « HAHOTEXHOJIOTUN B XUMUH))

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuankatopsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-1 CnocobeH ocymiecTBJSTh MO-
HCK, KPUTHYECKUd aHAJIW3 U CHHTE3
uHpoOpMaNIMU, NMPHMEHATH CHCTEM-
HbIii MOAXOM /IS pelleHus Ioc-
TaBJIEHHBIX 3a/1a4

YK-1.1. Amamuzupyer
3ajiady, BbIIEIsIs ee 6a30Bble
COCTaBJIAIONINUE;

YK-1.2. Omnpenensier, uHTEp-
NPETHPYET U PaHKUPYET WH-
(dopmarnmto, TpedyeMyo st
peLICHHs TOCTABICHHON 3a/1a-
qu;

YK-1.3. OcymecTBisier
MOUCK MH(POPMAIHMH IS pe-
LIE€HUs [TOCTaBICHHOM 3a1a4u
10 PA3JIUYHBIM THIIAM 3aIpPO-
COB;

YK-1.4. I1pu 00paboTke UH-
(dopmarmu oTiHyaeT GhakThl
OT MHEHUH, HHTEPIIPETaLUii,
OLIEHOK, (hopMHpYeT coOCT-
BEHHBIE MHEHUS U CYKJCHUS,
apryMEHTHPYET CBOH BBIBO/IbI
U TOYKY 3pCHHS;

YK-1.5 PaccmarpuBaet u
npeJyiaraetT BO3MOYKHBIC Bapu-
AHTBI PELICHHUS TOCTABJICHHOM
3aj1a4M, OLICHMBAs UX JIOCTO-
WHCTBA M HEAOCTATKH.

3HaTh:

- TOHATHE | KJIaCCU(pHUKAIHS
CHCTEM;

- CTPYKTYpPY M 3aKOHOMEPHOCTH
(YHKIIMOHHPOBAHUS CHUCTEM;

- OCOOCHHOCTH  CHCTEMHOTO
MOJX0/ia B HAYYHOM [TO3HAHHY;

- MOHATHE O CUCTEME, e¢ LEeJX,
3a7a4ax U OOLIMX MPUHINIAX;

- OCHOBHBIC TEXHOJIOTHH TOHCKa
u cbopa uHpopmManuy;

- dhopmarsl TpeNCTaBICHUS HH-
(dbopmanuu B KOMIIBIOTEPE;

- TIpaBWJIa MCIOJIB30BAHUS Cpell-
CTB CBSI3H;

- uH(OPMAaIMOHHO-TTIONCKOBEIE
CHCTEMBI U 0a3bl IJaHHBIX;

- TEXHOJIOTHIO OCYIIECTBIICHHS
roncka nHdopmanny;

- TEXHOJOTHIO CHCTEMaTH3allN
MOTy4eHHOH HH(OpMaLuy;

- CIocoOBbl CTaTHUCTHUUYECKOH 06-
pabOTKM [TaHHBIX, MPEACTaBIICH-
HBIX B Pa3JIM4YHBIX HM3MEPUTEIb-
HBIX IIKaJaX W aHalIW3 MOJyuYeH-
HBIX PE3YJIbTATOB;

- BUJBI U GOPMBI pabOTHI ¢ Teaa-
TOTMYECKOM U Hay4yHOW JHTepa-
TYpOid;

- TpeboBaHUS K OQopMIICHHIO
6ubnmmorpadun (cnmcka JmTepa-

TYpBI).
Ymers:
- paborate ¢ uUHpOpPMALHUEH,
TPEJCTAaBJICHHON B  pa3iIU4HON
(opwme;
- oOpabaTbIBaTh JaHHBIE CPENCT-
BaMHM  CTaHJApTHOTO Mporpam-

MHOT0 00eCIIeUeHuS;

- CHHTE3MpOBaTh HH(OPMALMIO,
MIPEACTAaBICHHYI0 B Pa3JIMYHBIX
HCTOYHHKAX; -

- BBIOUpATH MCTOYHUKH HHQOP-
Malliy, aJeKBaTHHIE IOCTABJICH-




HBIM 33j1a4aM ¥ COOTBETCTBYIO-
e HAyYHOMY MHPOBO33PEHHIO;

- OCYHIECTBIIATH MOWCK WHGOP-
MaITHH;

- WHTEPIPETHPOBATH M PAHKUPO-
BaTh HHPOpPMANHNIO, TPeOyeMyro
UL pPEIIeHHs  IOCTaBICHHOM
3aJ1a4H.

Baaners:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
TIOUCKOBBIMHU CEPBUCAMU;

- METOJMKaMM aHaJHUTHKO-CHH-

TeTH4YecKoi 00paboTku HHGOP-

MaIlil W3 pa3IN4YHBIX HWHOOP-

MAaIlMOHHO-TTOMCKOBBIX ~ CHCTEM
(mpenMeTm3anysa, aHHOTHpPOBA-
HUe, peeprpoBaHue).
Ipodeccuonanbubie komnerenuuu (1K)
IIK-6 Cliocofen Hemoab30BaTh I1K-6.1. 3HaeT oCHOBHBIE 3HATb: OCHOBHBIE TEHJCHIINU

COBpPEMEHHbI¢ KOMIIbIOTePHbIE
TeXHOJIOTHM NPH NIIAHNPOBAHUHU
UccIeI0BaAHUI, MOJY4eHHH U
00padoTKe pe3yIbTATOB HAYYHBIX
JKCIIePUMEHTOB, cOope, 06padoTke,
XpaHeHuH, NPeCTABJICHHH U
nepegayve Hay4Hoil nHgopmanum.

METOJIBI, CITOCOOBI U CpeACTBa
TIONYYCHHUS, XpaHEHHS, 00pa-
OOTKH Pe3yJbTaTOB HAYUHBIX
SKCHEPUMEHTOB C IOMOLIBIO
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTHM.

IIK-6.2. Ymeer nony4aTts 1
00pabaThIBaTh pe3yybTaThl
Hay4YHBIX YKCIICPUMEHTOB C
MIOMOILBEO COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

T1K-6.3. Braneer MeTogamu
PETUCTPAIMH U POrpaM-
MHBIM 00€CIIEUeHHEM ISt
00paboTKH pe3yabTaToB
HAYYHOTO SKCIICPUMEHTA.

pa3BUTHS COBPEMEHHBIX HH(OP-
MaIOHHBIX TEXHOJIOTHIA,
COBpPEMEHHBIE
NPUMEHEHUS KOMITBIOTEPHBIX
TEXHOJNOTHH B  OOy4eHUH H
Hay4YHBIX UCCIICJIOBAHUSX;
OCHOBHBIE BO3MOXXHOCTH BBIYHC-
JUTENBHBIX CHCTEM; CPEIICTBA
TEJIEKOMMYHHUKAIIHOHHOT O
JOCTyTla K MCTOYHUKAM Hay4JHOI
WHPOPMALIUHU; BO3MOKHOCTH

ceTH Internet 1 opranuzauuu
OIIepPaTUBHOTO OOMEHA
uHpopmanmein Mexy
UCCIIEZIOBATEIbCKUMH  TPYIIIAMH;
NpUMEHEHHE METOJIOB Marema-
THYECKOTO MOJICITMPOBAHHMS

B Hay4HBIX HCCJEIOBaHHUIX C
UCTIOJIB30BaHHEM MaKeTOB
mporpamMm 00pabOTKU TaHHBIX,
TOTOBBIX TIPUKIIATHBIX
MPOTPAMMHBEIX ~ KOMILUIEKCOB B
00JTaCTH XUMHUH U CMEXXHBIX HayK,
C BBIOOPOM METOJOB pEIICHHS
MTOCTABJICHHOW 3a/la4yM; CHCTEMBI
coopa, 00pabOTKM W XpaHEHHS

CII0COOBI

XUMHUYECKON nHpOpMaNNY;
YCTPOUCTBO u TIPHUHIAIIBI
00paboTku nHOpMAIIH

CUCTeMaMH  MyJbTHMEAHWa, C

HCIIONIb30BAHHEM CHCTEM JIEJIOBOH
rpadMKu, THTEIPUPOBAHHBIX
CHCTEM JUIst MPOBEICHUS
MaTeMaTH4ecKuX W HH)XXEHEpHO-
TEXHUYECKUX PACUETOB; OCHOBBI
Web-nuzaitna, mudpoBoit 3anmcu
nHpOpMAaNNH;

- OCHOBBI  MaTeMaTH4eCKOIro
MOJEIMPOBAHNS W TIIAHUPOBAHUS
XMMHUYECKOTO SKCIIEPUMEHTA,
OCHOBBI  KBaHTOBO-XHMHYECKOTO
MOJEIMPOBAaHU W TEXHUKH HX
IIPOBEJICHUS;

- BO3MOXKHOCTH IPUMEHEHUSI




KoMmmbroTepHBIX METOI0B
00paboTku uHPOpMAITUU

pu peLICHUH Hay4HO-
HCCIIE0BATEIbCKUX 32124
YMmersn:

- HCIOJB30BaTh COBPEMEHHBIC
KOMITBIOTEPHBIE ~ TEXHOJIOTUH M|
CPE/ICTBA J0CTYIa K NCTOYHHKAM
HayuHno#i nnpopmanmu, METoab!
MaTeMaTH4ecKoro  MOJIeIHpOBa-
HUSI (C UCTIONB30BAaHUEM MTAKETOB
nporpamMm o0pabOTKH IaHHBIX );

- IPUMEHSTH TOTOBBIE
MIPUKIIaTHbIC MIPOTrpaMMHBIC
KOMIUIEKCHI B OOJAaCTH XUMHH H
CMEXHBIX HayK MUl IUIAaHWPOBa-
HUSI HKCTIEPUMEHTAIBHOM paboTHI;
- AHAIM3HUPOBATh PE3YJIHTATHI
MaTeMaTHIECKOU 00paboTkn
HAayYyHbIX JaHHBIX C  LEJbI0
OIIPEAEICHUsT UX JOCTOBEPHOCTH
1 00JIaCTH HCIIOJIB30BaAHMSI,;

- TPOBOJIUTH THUIOBBIE pacyeThl
XMUMHUYECKHX MIPOLIECCOB;
TIPOBOANTH KBaHTOBO-
XMMHYECKHE pacyeThl CIO0XKHBIX
CHCTEM;

- HCIOJb30BaTh COBPEMEHHBIC
nH(pOpManNOHHbBIE TEXHOJIOTHH B
o0y4yeHHu;

- WCIIOJB30BaTh COBPEMEHHBIC
KOMITBIOTEPHBIE  TEXHOJIOTHH U
CpeJ/ICTBA JI0CTYIa K NCTOYHHKAM
Hay4YHOIl WHQOpManuy, IpuMe-
HATh ~ TOTOBBIE  NPHUKJIAIHBIC
NpOrpaMMHBIE  KOMIUIEKCHI B
00JIacTH XMMUHM U CMEXHBIX HayK
JUISL PEIIEHHs] TTPOM3BOACTBEHHBIX
W aHAIUTHYECKUX 3ajad, MOiy-
YeHns1 ¥ 00paboTKu HHPOPMALINY;
- YICTIOJIb30BaTh MH(OPMAIIOHHO-
KOMMYHUKAIIMOHHBIE M KOMIIbIO-
TEpHBIC TEXHOJIOTHHU JIJISI
MIPeACTaBICHNUS pe3yJbTaToB
npodeccuoHaTLHOM
JIeSTeIbHOCTH.

Baanern: - npodeccHoHaIbHBIMU
3HAHUSMH COBPEMEHHBIX HH(Op-
MAaIMOHHBIX cUCTeM u
TEXHOJIOTHH,

- IIPaKkTHYECKHMH  HaBBIKAMH
paboTBl € BBIYHUCIUTEIHHBIMHU
CHCTEMaMH, C  TPHUKIaJHBIMU
MIPOrPaMMHBIMU KOMILIEKCAMH;

- METoJaMHu TMOJy4eHHs, Ipe-
CTaBJICHUSA U 00pabOTKHI
nH(popManny, HaBbIKAMH
MIOCTPOEHHS AMITUPHUECKUX
MOJIEIEM C  HCIIOJIb30BAaHUEM
[IAKETOB  IIPOrpaMM  CTaTUCTH-
Yeckod ~ 00pabOTKM  JaHHBIX,
MMHTAIIMOHHOTO MOJICJIMPOBAHHUS
IIPpU  pEUICHUH  IOCTAaBICHHBIX




3ajay;
- criocobamMu  00paboTKH U
aHAIIM3a IIOJYYCHHBIX pe3yJIbTa-
TOB C y4eTOM  HMEIOIIUXCS
JATEePaTyPHBIX JaHHBIX u
YMEHUEM NPEICTABIIAT
MOJTyYeHHbIE B HCCIICIOBAHUAX H
CaMOCTOSTENIbHON pabore
pe3ynbTaTthl B MH(GOPMaNMOHHOM
BUJIE;

- METOIaMH CO3JIaHus
SJIEKTPOHHBIX MOCOOMIA,
MYJBTUMETUINHBIX

MIpE3EHTALMI;

- METOJaMHM IIOMCKa W OOMeHa
nHpopManued B KOMIBIOTEPHBIX
CeTsX, TEXHUUECKUMH U
TIPOTPaMMHBIMHU CpeACTBaMHU
3aUTHl  MHQOPMAIWH, BKIIOYas
IIPUEMBI AHTUBUPYCHOU

3alIMTHI; METOJIAMH OIpPEACICHHS
ONTHUMAJIBHBIX W PpaldOHAIBHBIX
TEXHOJIOTHUECKHX PEKUMOB
paboThI 000PyIOBAHNUS;

- TEXHOJOTHSAMH COCTaBJICHHSA
00pa30BaTENbHBIX MIPOTPAMM

C TPHUBICUYCHUEM COBPEMEHHBIX
JJIEKTPOHHBIX M KOMIBIOTEPHBIX
pecypcos;

- COBPEMEHHBIMH  KOMIIbIO-
TEPHBIMH TEXHOJIOTHSIMH,
MO3BOJISIFOIIUMHU MOJIECIIUPOBATh
XMMHUUYECKHE UCCIe0BaHus,
o0pabaTbIBaTh MOJTyICHHBIE
pe3yJbTaThl U NPEICTABIATh HX B
BHUJIE Ta0IHII, rpaduKoB,
JMarpaMm, OT4ETOB;

- COBPEMEHHBIMHU
KOMITBIOTEPHBIMU TEXHOJIOTHSMH,
MIPUMEHSEMBIMH ITpH 00padoTKe

CTpyKTypa H cojiep:KaHue THCIUIIIHHBI
4.1. CTpyKTYypa IMCUUIJIHHBI

Buja yuyeOHoii padoThl Bcero 5
4acoB cemMectTp
OO61mas TpyJ0eMKOCTh JUCIIUIIITUHBI 72 72
AyIUTOpHBIE 3aHATHS 54 54
Jlexun 18 18
JlabopaTopHbIe 3aHATHS 36 36
CamocTrosTenpHas paboTa CTYJISHTOB 18 18

4.2. Coaep:xanue JUCUHIINHBI

Paznen |. HanorexunoJsioruu. Uctopusi popmupoBanus. Knaccudpuxanus, meroanl

MOJIy4eHHs, CBOIICTBa U IPMMeEHEHUe.
BBeaenue B HAHOTEXHOJIOTHIO.

[Ipenmer, ucropust popmupoBanust odiaactu 3HaHKsA. CoBpeMeHHOe cocTosiHue B PO u 3a pybexom

Kaaccudukanus HaHOMaTepHaJioB.

OCHOBHEIE ITOHSTHSL. (DyH,HaMGHTaHLHLIC OCHOBBI U 00J1aCTH MNPpUMEHCHNA HAaHOHAYK U HAHOTCXHHKH.

OCHOBHBIE TUITBI HAHOMATEPHUAJIOB.
MeToasb! NoTy4YeHHs HAHOMATEPHAJIOB.

(DI/I3I/I‘ICCKI/I€, XUMHNYCCKUC, (1)I/I3I/IKO-XI/IMI/I‘I€CKI/I€, a Takxe OHOJIOIHMYECKHUe METOABbI MOJY4YCHUA

HAHOCHUCTEM.
TepMonnHaMmca MpoueCcCOB MOJYYCHUSA HAHOCUCTEM.




3aponsimeobpa3zopanne (110 THIY CBEPXY-BHU3, CHH3Y-BBEpPX), TI'€TEPOICHHOE M T'OMOTCHHOC
3apobIIe00pa3oBaHue.
MeToasbl HccaeI0BAHUS HAHOCHCTEM.
Xumrdeckue, pu3ndeckne M (PU3UKO-XUMHUECKHE METOIBI MCCIEIOBAHHUS HAHOCTPYKTYp (Takue Kak
SAMP, POOC, IMA u np.)
Pa3gea Il. CoiicTBa HaHOMaTepuaioB. O01He 0CO0EHHOCTH CBOWCTB HAHOCHCTEM.
MarsuTHble CBOHCTBA HAHOMATEPHAJIOB.
[MoBTOpenue KiacCUPUKANMKA MATHUTHBIX MaTCpUANIOB. [ HUCTEpe3nc, HEMAarHMYCHHOCTh
HACBIIICHUS, KO3PITUTUBHAS CHJIa, TEMIIEpaTypa OJIOKUPOBKH.
DJIEKTPOHHBIE U ONTHYECKUE CBOHCTBA HAHOMATEPHAJIOB.
TBepaOCTh, MPOUYHOCTH, AMACTHIHOCTD, YIIPYTOCTh, CBEPILIACTUYHOCTb.
HaHOTexHOJIOTHH B COBPEMEHHOM MHpE.
[IpuMeps! BHEAPEHHS HAHOMATEPHAJIOB B pa3HbIC 00JIACTH HAYKH U TCXHHKH.

5. | O6pa3oBaTebHbIE TEXHOJIOTHH

[Tpu monroTroBke CENUaINCTOB-XUMHUKOB UCTIOJIB3YIOTCS CIIEAYIOIUE OCHOBHBIE (DOPMBI TPOBEICHUS
Y4eOHBIX 3aHATHI:

- UHTEpaKTHBHBIC JICKIIWN;

- JIEKIUH Npecc-KOH(pEPEHINH;

- TPEHWHTY W CEMHHAPBI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB,;

- TPYIIIOBBIC, HAyYHbIE AUCKYCCHH, Ne0aThI

6. | Ucmoab3yemMsbie pecypcsl HHPOPMATHOHHO-TETeKOMMYHUKAMOHHOM ceTn «Internet; nngopmanuonnsie
TEeXHOJIOTHH, IPOrPaMMHbIE CPeIcTBA H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

HNudpopmanuoHHoe odecnieyeHue
6a3bl JaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextponnas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHast OHMOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnextponnas 6ubnuoTeka Poccuiickoii rocyaapcTBeHHON
OnbHoTeKH

7. | ®opMBI TEKYIIET0 KOHTPOJISA

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa6OTBI

8. | ®opMa MPOMeKYTOYHOT0 KOHTPOJIs

3auer

Pazpaborumk: cT. npen. kadeapbl xumun Siaxopoesa M.A.
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