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1. HEJIX OCBOEHUA JUCHUITJINHBI

Heabo ocBoenuss aAucuMmiaunbl  «HaHoTexHoTOrMM B XHMHH»  SIBJISIETCH:
chopMHpPOBATH KOMIETEHIIMH 00ydJarouierocst B 00acTy (pyHIaMEHTAIbHBIX MPEJICTaBICHUN O

HaAHOTCXHOJOI'uix, o CHeI_II/I(I)I/IKe pa3BUTHA XUMHUH ITPHU UCITIOJIb30BAHUN HAHOTEXHOJIOTUM

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «HaHoTexHOMOTMM B XHMHH» OTHOCHTCS K 4acTd, (QOpMUPYEMOi
y4acTHHKaMU 00pa3oBaTeNIbHBIX OTHOIICHUH bioka 1 u u3y4aercst B 5 cemectpe.
JlanHblil Kypc onupaeTcs Ha 3HaHUS 10 PU3UKE, MAaTEMATHKE, KBAHTOBON XUMUHU.

Taoauna 2.1.

CBs13b AUCIUIIIMHBI «HaHOTEeXHOJIOrHH B XUMHH» € npeamecTBY OIuMHu
AUCHUIIJIMHAMHU H CPOKH HX U3YYCHUSA

Kon JMCUMIUINHBIL, PEAIIECTBYIOIINE TUCIUIIIINHE Cemectp
JTUCHIUTUTAHBI «HaHOTEeXHOIOTHH B XUMHI»
b1.0.11 MaremaTuka 1,2
b1.0.15 dusnka 1,2
b1.0.14 NudopmaTuka 1,2
b1.B.06 KBanToBas xumust 4
Tabauna 2.2.

CBs3b JUCUUILTUHBI « HAHOTEXHOJI0IrHH B XUMHH» € mocJIeAy OlIMMHU TUCHUIVIMHAMA
N CPOKH UX U3YYCHUSA

Kon JIMCIUIUIMHBL, CIETYIOMNE 32 JUCIUTLTHHOMN Cemectp
JVCIATUTAHBI «HaHOTEeXHOIOTUH B XUMHUW
b1.0.07 Oprannyeckast XUMHUs 6,7
51.0.08 dusnueckas XuUMus 6,7
b1.B.07 BricokoMoneKysipHbIE COEUHEHNS 7
b1.B.Z1B.03.01 | KomiougHas XuMus 8
b1.B.JIB.06.01 |Teopernueckne OCHOBBI HEOPIraHUYECKON XUMUU 8




B pe3yJsbTare ocBOeHUSI AUCHUIIMHBI 00Y4alOUIHICS TOJIKEH:

3HATH:

L4 COBpCMeHHBIe MCTOABI UCCIICAOBAHUA HAHOMATCPHAJIIOB

e (OCHOBBLI HAHOXUMHHU U HAaHOTCXHOJIOTMH, UX B3aHUMOCBA3b C pa3IMYHbBIMHA o0nacTIMu

HAYKH.

YMmern:

e AHaiM3MpOBaTh HAYUHYIO JIUTEPATypPy C LIEJBIO BHIOOpa HANpaBICHUS MCCIEI0BaHUS

I10 HpenﬂaraeMoﬁ TEMEC U CaMOCTOATCIIBHO COCTABJIATH IIJIaH MCCIICAOBAHMA.

e [IpuMeHATH OCHOBHBIE 3aKOHBI OOpPa30BaHUS M CTAOWIM3AaLWU HAHOYACTUIl TIPH

00CYX/IEHUH TOJIyYECHHBIX Pe3yJabTaTOB, B TOM YHMCIIE C MpPUBICUECHHUEM HH(POPMALMOHHBIX 0a3

JaHHBIX..

Baanern:

e CrnocoOHOCTBIO B3aHMOHeﬁCTBOBaTB B 00JIaCTH XHMHH M CMEXKHBIX HayK OJId

JIOCTUKEHUSI pe3yJIbTaTOB.

e CnocoOHOCTBIO HUHTCIPETAlUN PE3YJIbTATOB UCCIICAOBAaHNA B 00J1aCTH HAHOXHUMUHU

3. KOMIIETEHIIMHX OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIIUIIVIMHBI

HpOI_ICCC HU3YyUCHUA JAUCHUIINIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC 9JICMCHTOB CJICAYIOIIUX

komrereHiMii B coorBercTBUM ¢ PI'OC BO um OIIOII BO no paHHOMY HamnpaBiEHUIO

MOArOTOBKHU:
Kon HaunmeHoBaHue HNuaukarop B pesyibTaTte ocBOCHHSA
KOMIIETEeHII KOMITETeHIIHH HAOCTHKEHUS AUCHHUILIMHBI 00y4Yaromuiics
UM KOMIIeTeHI MU JOJIKEH
Ynugepcanvnvie kKomnemenyuu u uHOUKAMOPHL UX 00CHUICEHUA
YK-1 Cuocoden ocymect- | YK-1.1. Ananusupyer 3HaTh:
BJSATH NOWCK, KPHUTH- | 3a/1a4y, BBIICISS €€ - IOHSTHE U KJIaCCUPHUKAIUSL
yeckuid  aHaimu3 W | 0a30BbIE COCTABIISIO- CHUCTEM;
cuHTe3 WHopMamuM, | IIKeE; - CTpYKTYpy M 3aKOHOMEPHOCTH
NPUMEHATH cucreM- | YK-1.2. Ompenenser, (YHKIMOHUPOBAHUS CUCTEM;

HBIl MoaXoa [Jis1 pe-
IIeHUsA TOCTaBJIEHHBIX
3aja4

HHTEPIIPETUPYET U
pamxupyeT nHpopma-
o, TpedyeMytro s
pelIeHHs] TOCTABIICH-
HOH 3a7a4w;

YK-1.3.
OcyIecTBIsSeT MOUCK

- 0COOEHHOCTH CHCTEMHOTO
MOJIX0/1a B HAYYHOM MMO3HAHUH;

- IOHATHE O CUCTEME, €€ LEIIAX,
3aa4ax ¥ OOLIUX IPHUHIKIIAX;

= OCHOBHBIC TCXHOJIOT'MH ITOUCKA U
cOopa uHpOpMaINH;

- (hopMaThl TpeACTaBICHUS




WHQOpMALUH AT pe-
IIEHUS TTOCTaBJICHHOMN
3a/1a4¥ TI0 Pa3INYHBIM
THTIaM 3aIIPOCOB;

YK-1.4. IIpu obpaboT-
Ke nHGOPMAIUH OTIIH-
gaeT GaKThHl OT
MHEHU, UHTEepIpe-
TaIui, OmeHoK, Ghop-
MUPYET COOCTBEHHBIC
MHCHUA U CYKACHUA,
apTyMEHTHPYET CBOH
BBIBOJIbI U TOYKY
3peHU;

YK-1.5
PaccmaTrpuBaer u
IIpeJIaraeT BO3MOXK-
HbIC BapUAaHTBI PCHIC-
HUS [TOCTaBJICHHOU
3aJadyu, OCHUBaA UX
JIOCTOWHCTBA M HEAOC-
TaTKH.

WHQOPMAIIH B KOMITLIOTEPE;

- IpaBHJIa MCIIOJIBb30BAHUS CPEJICTB
CBSI3M;

- UH()OPMAIIMOHHO-TTONCKOBBIE
CHCTeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIICCTBIICHHS
MOWCKa HH(pOpMALIUH;

- TEXHOJIOTHIO CHCTEMAaTU3aIHN
HOJTy4eHHON HHpOpManuy;

- CITOCOOBI CTATUCTHYECKOM
00pabOTKM TaHHBIX, TPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEpH-
TENBHBIX [IKaJIaX U aHAIU3
MOJY4YEeHHBIX PE3YJbTATOB;

- BUJIBI U OPMBI PabOTHI C
NeJaroru4eckou U Hay4HOR
JIUTEpaTypoi;

- TpeOoBaHMS K 0()OPMIICHUIO
oubmmorpadun (CriFicka TUTEpaTy-
pBI).

Ymersn:

- paboTaTh ¢ nHpOpMaLHUeH,
MPEJICTABICHHON B pa3IMUHON
opme;

- 00pabaTeIBaTh JAHHBIE CPEJICT-
BaMH CTaHJAPTHOTO MPOrPaMMHOTO
obecrieueHusI;

- CHHTE3UpOBaTh HH(OpMALHIO,
MPEACTABICHHYIO B Pa3INYHBIX
UCTOYHUKAX; -

- BEIOMpATh UCTOYHUKHU
uH(OpMAIHH, aIeKBaTHBIC
MOCTaBJICHHBIM 33Ja4aM U
COOTBETCTBYIOIIME HAYIHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIIATH TIOUCK
WHPOPMALIUH;

- HHTEPIIPETUPOBATH U
pamKHpOBaTh HH(POPMALIUIO,
TpeOyeMyto sl perIeHus
MOCTaBJICHHOM 3aauH.
Baaners:

- IEPCOHAILHBIM KOMITBIOTEPOM H
MIOVCKOBBIMH CEPBUCAMU;

- METOAMKAMH aHAJHTHKO-
CHHTETHYECKOH 00paboTKH
UHOOPMALIIH U3 Pa3THIHBIX
HHPOPMAIIOHHO-TTOMCKOBBIX
CUCTEM (TIpeAMETH3AITNA,
AQHHOTUPOBaHUE, peeprpOBaHUE).

Oobwenpogpeccuonanvrvlie KOMHemeHYUU U UHOUKAMOPBL UX 00CHIUMCEHUS




OIIK-2

Crnoco0eH IpoBOAUTD €
c00JII0IeHeM HOPM
TeXHHKH 0€30MacHOC-
TH XUMHYECKUH IKC-
TEePUMEHT, BKJIKYast
CHHTE3, aHAJIN3,
H3y4yeHHe CTPYKTYPbI U
CBOIICTB BelllecTB M
MaTepuaJsioB, Uccie-
JA0BaHUE NMPOLECCOB C
HX Y4acTHEM

OIIK-2.1.
3HaeT Gpu3nIecKue U
XMMHYECKUE CBOKCTBA
BEIIECTB, HOPMBI TEX-
HUKHU 0€30MaCHOCTH MPHU
pabote ¢ HUMHU

OIIK-2.2.
OcymecTBseT BBIOOD
(U3UKO-XUMUYECKUX
METO/IOB aHAJIN3A,
a/IeKBaTHBIX IS
peleHus uccie-
JOBaTeNbCKOM 3a/1a4H C
NpUMEHEHHEM 3HAHUS O
BpEIHBIX U OMACHBIX
CBOMCTBax BEILLECTB IIPU
paboTe ¢ HUMH,
MIPOBOJUTH OLICHKY
BO3MOJKHBIX PUCKOB.

OIIK-2.3. Bnapmeer
HaBbIKaMU IMPOBCACHUA
OLICHKU BO3MOYKHBIX
PHUCKOB TIpHu paboTe ¢
XMMHYECKUMH Belle-
CTBaMH

3HaTh:

- OCHOBHBI€ TIPaBHJIa TEXHUKHU
0e30macHOCTH MpU paboTe B XUMHU-
YeCcKOH JTabopaTopuu;

- Ha3HAYCHUE NPUOOPOB U XHMU-
YeCKOM MOoCy/Ibl;

- OCHOBHBIC ITPaBHJIA U TPUEMBI
paboTHI IpH MTPOBEICHUN
XUMHYECKUX HKCIEPUMEHTOB JIa-
00paTOPHOTO MPAKTUKYMa;

- MpaBuJIa pabOTHI HA ammaparype u
o0opynoBaHuu 1a00PaTOPHOTO
MPaKTHKyMa.

- B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOWCTB BEIIIECTB;

- IPUHIIAIIBI U 00JIACTH HCIIOJIB30-
BaHUS OCHOBHBIX METOJIOB XUMHU-
YEeCKOTO aHaIN3a;

- OCOOEHHOCTH aHaIN3a PA3INIHBIX
0OBEKTOB;

- OCHOBHBIE METOBI XHMUYECKOTO
CHHTE3a U UCCIICIOBAHUS CTPYKTY-
pBI OMOMOJIEKYIT, TEXHUKY Oe3011ac-
HOCTH TIpY TIPOBEJICHUY TIpenapa
THUBHBIX CHHTETHUECKHUX

pabor;

- MEXaHU3MbI XUMUYECKUX PEaKIUi,
TEOPETHYECKHE OCHOBHI METOIOB
MOJIYYEHUS U MC-CIIECOBAHHS
XUMUYECKUH Be-1IECTB U PeaKui
Ymertn:

- MPUMEHATH 3HAHUS O BPEIHBIX U
OITaCHBIX CBOMCTBaX BEIICCTB MPHU
paboTe ¢ HUIMH U TIPOBOJIUTH OIIEH-
KY BO3MOJHBIX PHUCKOB;

- BBITIONHATH CTaHIapTHEIE oTiepa-
UM (MIPUTOTOBJICHUE PACTBOPOB, UX
HarpeBaHHe ¥ BHIITapUBAHME,
OYHMCTKA U Pa3/ICJICHHUEC BEIICCTB);
BBINOJIHATD XMMHUYCCKUI SKCIIEPH-
MEHT I10 HHCTPYKIIUH,

- HAJIS)KHO OTIPENICNISAThH KOJIH-
YECTBEHHBIC XapaKTEPUCTUKU
pEeaKLMi, TOYHO U3MEPSTh, OIpe-
JIENSATh COCTaB; MCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBCH-
HOHAYYHBIX JUCITUILINH B IPO-
(heccnoHALHOMN JCSITEILHOCTH,
MIPUMEHSTh METO/IbI MaTeMaTH-
YEeCKOTO aHallu3a U MOJICIIH-
pOBaHMSA, yCTAaHABINBATH B3a-
HMMOCBSI3b MEXKIY CTPOCHUEM
COEIMHEHHUS U €T0 XUMHUIECKUMHU
CBOWCTBaMH, IIJIAHUPOBATh U
OCYIIECTBIIATH XUMUYECKHUH
AKCIIEPUMEHT, aHAJIM3UPOBATH ET0
pe3yIBTaThI; - UCIIOIB30BATh




¢dusnueckue U PU3UKO-XUMHYECKHE
METOBI aHAJIH3a OPTAaHHIECKHUX
COCIUHCHUIM;

- IPUMEHAThH 3HAHUE OCHOB XMMHHU U
CBOMCTB XMMHYECKUX BEIIECTB C
Y4EeTOM HX CBOWCTB B IPOU3BOJICTBE
U MTOBCEIHEBHON JEATEILHOCTH.
Baagern:

- TEXHUKOU Y METOJIUKOU
BBITIOJIHEHHUS PA3JIMYHBIX OTe-paruii
XUMHYECKOTO PKCIIEPUMEHTA,
HaBBIKaMH J1a0OpaTOPHOTO CHHTE3a,
WCTOJIh30BaHUEM (DHU3UKO-XHMU-
YECKHX METOJIOB MCCIICIOBAHMSI,;

- TEXHUKOM COCTaBJIEHHS CXEMBI
CHHTE3a BEIECTBA;

- MPAaKTHYECKUMH HABBIKAMH T10-
JIyYCHHSI, BBIICIICHUS U OYUCTKH
HEOPTaHWYECKHUX BEIECTB;

- HAaBBIKAMY CHHTE34a, BBIIC-TICHUS U
OYMCTKH XMMHYECKHUX BEILIECTB B
71a00PaTOPHBIX YCIOBUSX;

- HaBBIKAMH 0€30IaCHOr0
oOpallieHust ¢ XUMUYIECKHUMU
BEIICCTBAMU, IPUMCHICMBIMH B
MTPOM3BO/ICTBE U TIOBCEAHEBHOM
JIEATEITLHOCTH.

HpOd)eCCMOHaJleble Komnemenuyuu u uudukamopbl UX 00CMUIICEHUA

IIK-6

Cnoco0en
HCN0JIb30BaTh
COBpeMeHHbIe
KOMIIbIOTEPHbIE
TeXHOJOTHHU NPH
TJIAHUPOBAHUM
HuccJea0BaHMI,
NOJyYeHUH U
oOpadoTke
Pe3y1bTaTOB HAYYHBIX
JKCINIEPMMEHTOB, cOope,
00padoTKe, XpaHEeHHH,
NpeacTaBJIeHUN 1
nepenade Hay4YHoi
uHopManmnu.

IK-6.1. 3HaeT oCHOB-
HEIE METOBI, CIIOCOOBI
U CPeNCTBa TONyYe-
HUS, XpaHeHus, o0pa-
0OTKH pe3yIbTaTOB
HAYYHBIX 3KCIIEPUMCH-
TOB C IIOMOIIILIO COB-
PEMEHHBIX KOMITBIO-
TEPHBIX TEXHOJIOTHI

IK-6.2. Ymeer nomy-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAy9IHBIX
9KCHEPUMEHTOB C TO-
MOIIIbI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHUH;

IIK-6.3. Bnageer me-
TOJaMH PErHCTPALIUH
U IPOTpaMMHBIM 06ec-
MIeYeHUEM JUIs 00pa-
00TKH pe3yIbTaTOB
HAY4YHOTO KCIEPH-
MEHTA.

3HaTh:

- OCHOBHBIE TEHJICHIINH Pa3BUTHUS
COBPEMEHHBIX MH()OPMa-IIMOHHBIX
TEXHOJIOTU, COBPEMEHHbIE
CIIOCOOBI MPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI! B
00y4YeHNH 1 HayIHBIX
HCCIIEZIOBAHUSX;

- OCHOBHBIEC BO3MOYKHOCTH BBIYHC-
JIUTENBHBIX CHCTEM;

- CpeICTBa TEJIEKOMMYHHUKALUOH-
HOTO JIOCTYyTa K UCTOYHUKAM
Hay4YHOH MH(POPMAITHY;

- OCHOBBI MaTeMaTHYECKOT'O
MOJIETTMPOBAHHUS U TNITAHUPOBAHUS
XMUMHUYECKOTO KCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHYECKOT'O
MOJICIIUPOBAHUS U TEXHUKH UX
MIPOBEICHHUS;

- BO3MO>KHOCTH IPUMEHEHHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku HH(OPMAITUH TTPU
pelIeHUH Hay4YHO-HCCIIe0BaTeb-
CKHX 337124

YMmers:

- UCTI0JIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeAcTBa JOCTyIa K UCTOYHUKAM
Hayunoii nadopmaiyu, MeTo sl
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MaTemMaTH4ecKkoro MOACINPOBAHUA
(C HCTIOIB30BaHNEM TTAKETOB
nporpaMM oOpabOTKH JaHHBIX ).
Baaners:

- mpo(ecCUOHANBHBIMY 3HAHUSMU
COBpPEMEHHBIX HHPOPMAIIHOHHBIX
CHCTEM U TEXHOJIOTHIA;

- IPAKTUYCCKUMH HaBbIKaMH
paboThI C BBIYUCITUTEIHLHBIMU
CUCTEMaMH, C IPpUKIaAHBIMHA
MIPOrPaMMHBIMU KOMILJICKCAMH;

- cnocobaMu 00pabOTKH U aHaIu3a
MOJTy4EHHBIX PE3YIBTATOB C YIETOM
HMMEIOLIUXCS JIUTEPATYPHBIX
JAHHBIX U YMEHHEM IPEICTaBIATh
MOJTyYEHHBIE B HCCIICTOBAHUIX U
CaMOCTOSTEIHHOM padboTe
pe3yAbTaThl B MHPOPMALMOHHOM
BHJIE;

- METOJIaM¥ CO3/aHus JJIECKTPOH-
HBIX ITOCOOWH, MyJTbTUMETHITHBIX
Mpe3eHTalul;

- TEXHOJIOTHSMH COCTaBIICHUS
00pa30BaTeIbHBIX IPOrPaMM

C IPUBJICUCHUEM COBPEMCHHBIX
AIEKTPOHHBIX U KOMITBIOTEPHBIX

pECypCOB.

4. OB bEM JUCHUIINHBI 1 BUJIbl YYEBHOM PABOThHI

Taoauna 4.1.

O0beM IMCHUIIMHBI M BUABI y4eOHOH padoThl

Bun yuye6Hoii paGoThl Bcero 5
4acoB cemMecTp
OO61mas TpyA0eMKOCTh TUCHIUTUTHHBI 108 108
AyIUTOpHBIE 3aHATHS 68 68
Jlexkuun 36 36
[IpakTyeckue 3aHITHS 32 32
CamocrositensHas padota ctynentoB (CPC) 40 40

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHSATUN




Tadauuna 5.1.
5.1. CTpykTypa u coaep:KaHue IUCUUILTHHBI

OO01mas Tpy10eMKOCTh JUCHIUIUTMHBI COCTABIISET 2 3a4E€THBIC €ANHMIIBI, 72 Yaca

Buapr yueOHO#II pabOTEI

Ne = i P dopma Tekymiero KOHTPOJIS
Pasnen nucuumiInHel o

n/n g TIpaxr.. YCIIEBAEMOCTH.

5 Vleknmu CPC
O 3aHAT.

BBenenue B

1 5 2 2 4 cobeceqoBaHue
HAHOTEXHOJIOTHIO.

9 Knaccudukanms 5 4 4 4 cobecemoBanue,
HaHOMAaTEPHUAJIOB. pedepar

3 MeTtoapl  MONy4YeHHS 5 4 4 4 cobeceloBaHuUE,

HAaHOMAaTEPHAJIOB. pedepar

TepMmoarHamuka

4 MIPOLIECCOB HOJTy4yeHUs]| 5 4 4 4 coleceioBaHMe
HAHOCHCTEM.
MeTonsl HCCIEIOBAHUSA

5) A a 5 4 4 4 KonTponbrast padora Ne 1
HAHOCHUCTEM.
CBolicTBa

6 5 4 2 4 cobecenoBanue
HAaHOMATEPHAJIOB.
MarsHuTtHbIe CBOMCTBa

7 5 4 4 4 cobeceqoBanue
HAaHOMATEPHUAJIOB.
OnEeKTpOHHBIE u

8 OIITMYECKHE  CBoOMcTBa | 5 2 2 4 cobecenoBanme
HAHOMATEPHUAJIOB.
Mexanudueckue

9 CBOICTBA 5 4 4 4 cobecenoBanue
HAHOMATEPHUAJIOB.
Hanorexuonorus B

10 5 4 2 4 KonTtponbHas pa6ota Ne 2
COBPEMEHHOM MHpE.

Hroro: 36 32 40

5.2. Conepma}me JUCHUILIMHBI «HAHOTEXHOJI0THH B XMMHUI))

Pa3gen |. Hanorexnosioruu. Mcropusi popmupoBanus. Knacecudukanus, MmetToanbl
10JIy4YeHHs, CBOMCTBA U NPUMEHEHHeE.

BBeeHne B HAHOTEXHOJIOTHIO.

[TpenmeT, ucropust hopmupoBanus oonactu 3HaHus. CoBpeMeHHoe coctosinue B PO u 3a
pyoexxom

Kunaccnpukanusi HaHoMaTepuasioB.

OcHoBHble TOHATHA. DyHIAMEHTANIbHbIE OCHOBBI W OOJACTH NMPUMEHEHUS HAHOHAYK U
HaHOTeXHUKU. OCHOBHBIE TUITBI HAHOMATEPUAJIOB.



MeToabl MOJy4eHNsI HAHOMATEPHUAJIOB.

dusnueckue, XUMHUYECKHE, (PUBHKO-XHUMHUYECKHE, a TaKXKe OHOJOTUYECKHE METOIbI
MOJIy4eHUS! HAHOCUCTEM.

TepMoauHaMuKa NPOLECCOB MOJTYyYeHUS] HAHOCHCTEM.

3aponpiieodpazoBanue (MO THUIYy CBEPXY-BHHM3, CHU3Y-BBEpPX), TE€TEPOrE€HHOE U
TOMOTEHHOE 3apO/IbIIIe00pa30BaHuE.

MeToabl HCCIEIOBAHAA HAHOCHCTEM.

Xumuuaeckue, pusndeckne U GU3UKO-XUMHUIECKHAE METOJIbI UCCIIEIOBAHUS HAHOCTPYKTYP
(takue kak AMP, POOC, [IMA u ap.)

Pa3nea Il. CBoiicTBa HaHoMaTepuanoB. O0ue 0cO0eHHOCTH CBOIICTB HAHOCHUCTEM.

MarHuTHbIe CBOHCTBAa HAHOMATEPHAJIOB.

[ToBTOpeHune kmaccudukay MarHUTHBIX MaTepuanoB. [HcTepe3nc, HEMAarHUYEHHOCTD
HACBIILIEHUS, KOIPIUTUBHAS CHUJIa, TEMIIEpaTypa OJIOKUPOBKH.

DJIeKTPOHHbBIE M ONTHYECKHE CBOMCTBA HAHOMATEPHAJIOB.

TBepOCTh, MPOYHOCTH, ANMACTUYHOCTD, YIIPYTOCTh, CBEPILNIACTUYHOCTD.

HaHoTexHO0JI0OIMHM B COBPEMEHHOM MHpe.

HpI/IMepBI BHCAPCHUSA HAHOMATCPUAJIOB B PA3HBIC obnactu HAaYKHU U TCXHHUKU.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[IpenogHeceHne TEOPETHUECKOTO MaTepuana  OCYIIECTBISETCS C  MPUMEHEHUEM
JNEKTPOHHBIX  CpelIcTB  o0ydyeHus. HekoTopple  pasfgensl  TEOPETHUYECKOro  Kypca
paccMaTpUBAIOTCSl C HCIIOJIIB30BAaHHEM OIEPEkKAIOMIEH CaMOCTOSTENBHONH padOThI: CTYACHTHI
HOJIy4yaloT 3aJJaHUE Ha 3Y4YE€HHE HOBOI'O MaTepHalia 10 €ro U3JI0KEHHsI Ha JIEKIUH.

Jns  OLIEHKM OCBOEHHUS TEOPETUYECKOro Marepuaja CTYJEeHTAaMU HCIONb3YIOTCA
MUCHbMEHHBIE U YCTHBIE KOHTPOJIbHBIE PAOOTHI.

B pamkax uteHust Kypca mpeIyCMOTPEHO moceneHrne GU3NKO-XUMUUYECKUX JIa00opaTopuit

IMPOMBIINUICHHBIX 1 HAYYHO-UCCJICJOBATCIIbCKUX OpI‘aHI/I3aIII/II7I.

7. IEPEYEHDb YYEBHO-METO/IMYECKOT'O OBECITEYEHMUS TSI
CAMOCTOSTEJBLHOM PABOTHI OBYYAIOINXCS MO TUCHUIIINHE
(MOJYJIIO)

JlexOHHBIE 3aHATHS MPOBOAATCS | pa3 Hezento B oobeMe 1 yaca U 2 4acoB NPaKTHUECKUX
3aHATUI B msATOM cemecTpe. Ilocie okoHUaHUS U3ydeHMs KaKJOW TE€Mbl CTYIEHThI MPOXOAST

CO6€CCI[OBaHI/Ie, BBITIOJIHAROT KOHTPOJIBHEBIC pa6OTBI.



7.1. IlepeueHb-y4eOHO-METOAMUECKOTO OOECTICUEHUS ISl O0YHAIOMUXCS IO TUCIIUIUIAHE:

OCHOGHAA TUmMepamypa:

1. Toappmmuyk A.FO. Dkonorus HaHoMmarepuanoB: yueOHoe mocobue nox pea. IlatpukeeBoii
JLLH. u PeBunoit A.A.. — 3-e uza. — Mocksa: Jlaboparopust 3nanuii. 2020. — 275 c.

2.  KysumenoB H.T. u np. OCHOBBI HAaHOTEXHOJIOTMH: Y4eOHHK. - 3-¢ m3n. — Mockaa:
JlaGopatopus 3Hanuii. 2021. — 400 c.

3. PakoB DO.I'. Heoprannueckue HaHomatepuasbl: yueOHoe mocobue. - 3-¢ u3a. — Mockaa:
Jlabopartopust 3nanuii. 2020. — 480 c.
00noIHUmMeIbHAA TUmepamypa

4.  AwnpapueBckuii P.A. OCHOBBI HAHOCTPYKTYpPHOTO MaTepuajoBeneHUs. Bo3moxHocTH U
npobaemsbl: MOHOTpadus. - 4-e uzn. — Mocksa: Jlaboparopus 3nanuit. 2020. — 255 c.

5. JpsukoB I1.LH. DnekTpoHHBIE CBOWCTBA M NMPUMEHEHHE HAHOTPYOOK: MoHorpadus - 4-e

u3a. — Mocksa: JlabopaTopus 3Hanui. 2020. — 491 c.

7.2. YxazaHus 111 00y4aromuxcsi 0 OCBOSHUIO TUCIUTUIMHBI

Tadoauuna 7.1.. Coaepxkanne caMOCTOATEIbHOI Pa00ThI 00y4aI0 M XCH

Homep | Temwi/sonpocwi, svinocumvie na camocmosmenvnoe | Kon-6o | @opmor pabomo
pasoena usyuenue yacoe
(memwi)
1. Beenenne B HaHoTexHonoruio. Krnaccudukarus 12 cobecenoBaHue
HaHOMaTepualoB. MeToapl  MOJy4YEeHUs  HaHO-
MaTepHuaoB.
TepmonuHaMuKa TPOILIECCOB TOJMYYEHUS] HAHOCHC 8 cobeceoBaHme
2. TeM. MeTo/bl ccae0BaHUsl HAHOCUCTEM.
3. CBolicTBa HaHOMaTepuajloB. MarHuTHBIE CBOMCTBA] 8 cobeceroBaHue
HAaHOMAaTEPHUAJIOB.
4. DIIEKTPOHHBIE u ONTHYECKHE CBOMCTBa 8 cobecenoBaHue
HaHOMAaTepHUaJoB. Mexanuyeckue CBOMCTBa
HaHOMAaTepHUayoB.
5. HanoTexHon0rrs B COBpEMEHHOM MHUpE. 4 cobecenoBaHue
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8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

RROoOoNO~WNE

wn e
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1.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

IMPOMEKYTOYHOM ATTECTAIIUU
Ilpumepnuie éonpocel ona codecedosanus

Omnpenenenye TEXHOJIOIMH U HAHOTEXHOJIOTHH.
MeToabl OJIy4eHHs] HAHOMATEPUAJIOB.
MexaHuyeckre METOIbI OJTy4eHUs! HAaHOTIOPIIKOB.
MeToabl pU3HMUECKOTO JUCTIEPTUPOBAHHUS.

MeTo 1l XUMHUECKOT0 JUCTIEPTUPOBAHUS.
buonoruueckne MeTo bl MOIY4YE€HNsI HAHOMAaTEPUAJIOB.
PeHTreHoCTpyKTYypHBIN aHAJIN3 HAHOCTPYKTYP.
Macc-CreKTpoCcKomnus.

DNeKTpOHHAs CIEKTPOCKOIHSI.

WudpakpacHas u paMaHOBCKasi CLIEKTPOCKOIIHSL.
@DOTOSMUCCHOHHASI U PEHTTEHOBCKAs CLIEKTPOCKOIIHSI.
SnepHblilt MarHUTHBIN pe3oHaHc (SIMP).
DNEeKTPOHHBIN MapaMarHuTHLIN pe3oHanc (D11P).
[IpumeHeHne HaHOMaTepHaIOB U HAHOTEXHOJIOTUH.
OnTHueckne BOJIOKHA ¢ (POTOHHO-KPUCTAIITUIECKON CTPYKTYpOA.
HanomaimHs! 1 HaHOTIPUOOPBI.

Hanomarepuans! 1151 ”HYOPMAIIMOHHBIX TEXHOJIOTHUH.
MUKpPO371EKTPOMEXAHUYECKHUE CUCTEMBI.
HanosnexktpoMexaHnueckue CUCTEMBI.

Matepuaibl ¥ TEXHOJIOTUN OYAYIIETO.

Ilpumepwt 3a0anuit KOHMPOALHBIX padom

Konumponvnas paboma 1
Bapuanm 1

VYraepoaHble HAHOTPYOKHU: METO/IBI ITOJTyUYEHUS U IPUMEHEHHE B METUIIHHE.
[Tpumenenune dymiepeHoB 11 aIPECHON TOCTaBKH JICKAPCTB.

PazpaboTka  OMOCOBMECTHUMBIX  HAHOMATEpUAIOB M  TOKPBITHH,  COJAEPXKAIIUX
HaHOYAaCTHLIBI.

OTX0/1pI HAHOTEXHOJIOTHI{: 00pa30BaHUE U TEXHOJOTHH YTUIIM3ALINY.

MeTopl n3MepeHus TUCIIEPCHOCTH HAHOMATEPUAJIOB.

[TpumeHeHre HAHOMATEPHAJIOB ISl AMATHOCTUKH 3a00JICBaHHIA.

HcToyHMKY BBIIEICHNS] HAHOYACTULL.ITPUMEHEHHE HAHOYACTHL] B CTPOUTENBCTBE.
BnusiHue coctaBa Ha 9KOTOKCHYHOCTh HAHOYACTULIMETAIIIIOB M OKCUA0B METAJIIIOB.
Jaiire knaccupukaio HAaHOMaTEPUAJIOB 110 UX MPHUPOJIE.

Kakue xapakTepucTUKU HaHOMAaTEpPHAJIOB Bbl 3HaeTe?

Koumponvnas paooma 2
Bapuanm 1
Urto MokeT ObITh NPUPOIHBIM HaHOOOBEKTOM? [IpHBECTH apryMeHTHPOBAHHBIN OT BET U

IIPUMEDPBL.
11
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I'ne mpumenstoTcst HaHoTexHonoruu? [lpuBecTr apryMeHTUPOBAHHBIN OTBET U MIPUMEPHI.
VlcTOUYHVKH BBIJIEIIEHUS] HAHOYACTHIL: IPUMEHEHNE KBAHTOBBIX TOUEK IS TEPATTHH.
Bnustnue ¢hopmMbl HAHOUACTHIL HA UX TOKCHYHOCTB in Vitro.

Brnusane pasMepa HaHOYACTHII HA OKOTOKCHYHOCTHh (OaKTEepwu, THAPOOMOHTHI,
pacTeHus).

Brnusane npuMeceit Ha SKOTOKCHYHOCTH YTIIEPOIHBIX HAHOTPYOOK.

Bnusiaue cioco6a BBeIeHUsI HAHOYACTUL B OPTaHU3M Ha UX TOKCUYHOCTb.

Kakwne xapakTepucTHKu HaHOMATEPHAJIOB BB 3HAaETE?

B 9em 0coOeHHOCTh YTIepOoaHBIX HAHOTPYOOK?

. JlaiiTe Kraccudukanuo HaHOMATEPHATIOB IO OopMe U Pa3MEPHOCTH

Kpumepuu oyenku omseema cmyoenma npu 6blnojiHeHUU KOHMPOAbHOU padomul

Onenka TpebOoBaHus K 3HAHUAM

OTJIMYHO NPUBEICHbl TOJHbIE MPABUJIbHBIE PELICHUS, OTBETHl T'PAMOTHO
apryMEeHTUPOBAHbI

XOpOLIO JIOIIYILIEHbl HE3HAUYUTEIIbHBIE MTOTPEIIHOCTH P OTBETaX Ha BOIIPOCHI,

apryMeHTanus Obuia He OJHOU

YIIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPbIE BOIMPOCHI JOMYIIEHbI IpyOble OMIMOKH, YaCTh

BBIBOJIOB HE API'YMEHTUPOBAHA UJIM aPT'YMEHTUPOBAHA HENIPABUIILHO

HEYJIOBJIETBOPHUTENHHO | OTBeTHl Ha 50 u Oomnee % BOMPOCOB OMIMOOYHBI, OOJBITHHCTBO

BBIBOJIOB HE apI'YMEHTHPOBAHbI WJIM apTYMEHTHPOBAHBI HEMTPABHIIBHO

CoNO~LNE

Ilpumepnas memamuxa pegpepamos

MeTob! OJTy4eHuUs Pa3IMYHbIX HAHOKIJIACTEPOB U HAHOCTPYKTYP.
VYraepoiHble HAHOKJIACTEPbI, HAHOCTPYKTYPbI U HAHOMAaTEepHAIBL.
OObeMHbIE HAHOCTPYKTYPUPOBAHHBIE MAaTEPHUAIIBI.

DeKTpUYeCcKre U MarHUTHBIE CBOMCTBA HAHOCUCTEM U HAHOMAaTEPUAJIOB.
Camoc6opxka u katanus. [loBepxHOocTHBIE 3 (PEeKThI.

buonornueckne HaHOCTPYKTYPBI.

Hanorexnomnorun.

MeTobl U3MepeHHsl, UCCIeI0BaHUA U (POPMUPOBAHUS HAHOCTPYKTYP.
30HI0BEIE TEXHOJIOTUH.

10. Metoapl cclieJOBaHU U U3MEPEHU HAHOCTPYKTYD.

11. IlpumeHeHne HAHOMATEPUAIOB U HAHOTEXHOJIOTUH.

12. OnTrueckue BOJIOKHA ¢ (POTOHHO-KPUCTAIIIIMUECKON CTPYKTYPOil.

13. [lepuonnveckue nomeHHbIe cTPYKTYPHI (IIJIC) B CErHETOAIEKTPUIECKUX KPUCTAIIIAX.
14. HanoMamuHbl 1 HAHOIPUOOPEI.

15. Hanomatepwuaib! 111 “HQOPMAIIMOHHBIX TEXHOJIOTHIA.

Kpurtepun onennBanus pegepara

OrneHKa «OTJIMYHO» BBICTABIISIETCS, €CJIM paboTa CTy/IeHTa HalKucaHa I'PaMOTHBIM Hay4YHbBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTHKY U3JI0)KEHHUS, TOUKA 3pEHUS CTyleHTa 000OCHOBAaHHa,
B pa0oTe MPHCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-TIPAaBOBBIE AKThI, NMPUMEPBl U3 CyAeOHOU
MIPaKTUKU, MHEHHUS U3BECTHBIX YUEHBIX B JaHHOM oOnactu. CTyeHT B paboTe BbIABUTAaeT HOBbIE
UJEU U TPAKTOBKH, IEMOHCTPUPYET CIOCOOHOCTh aHAJIM3UPOBATh MaTepUall.
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O1eHKa «XOPOLI0» BHICTABIISIECTCS, €CIM paboTa CTy/AEHTa HamMCaHa IPAMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0’KEHUS, TOUKA 3pEHUs CTyJeHTa 000CHOBaHHa,
B paboTe MPHUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHO-TIPABOBBIE AaKTbI, MPUMEPHl M3 CyICOHOM
IIPAKTUKH, MHEHUS U3BECTHBIX YUEHBIX B JAHHOM 00acTu.

OHGHKa «YAOBJETBOPUTEJTBHO>» BbICTABIIICTCA, C€CJIM CTYACHT BBIIIOJIHUII 3aJaHHUC, OJHAKO
HC MMPOACMOHCTPHUPOBAJI CIIOCOOHOCTH K HAaYYHOMY aHaJIn3y, HC BbICKA3LbIBAJl B pa60Te CBOCTO
MHCHUS, JOITYCTUIT OIMOKHU B JIOTHYECKOM 00OCHOBAHUU CBOCTO OTBETA.

OHGHKa «HEYAOBJIETBOPUTECIILHO0» BLICTABJIIACTCA, CCJIM CTYACHT HC BBINIOJIHWII 3aJaHUC, WU
BBIITIOJIHUII €T0 ¢)0pMaano, OTBCTHUII Ha SaI[aHHBIf/'I BOIIPOC, IIPHU 3TOM HEC CCbUIAJICAd Ha MHCHHUA
y‘IéHI:IX, HC TpaKTOBaJI HOPMATUBHO-IIPABOBBLIC AaKTbl, HC BbICKA3biBaJl CBOCIO MHCHHA, HC
IIpOABHIIL CIIOCOOHOCTH K daHaJIN3y, TO €CTh B LICJIOM LICJIb pe(I)epaTa HC NOCTUTHYTA.

N
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12.

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

0.
1.

Ilpumepnulii nepeueny 60npocos K 3auemy

OcHOBHBIE KJIaCChl HAHOMATEPUAIOB W HaHOTexHoJorui. Kraccudukamuss U METOIbI
MOJIYYCHHS] HAHOKIACTepOB (KBAaHTOBBIE TOYKH) M HAHOCTPYKTYp (KBaHTOBBIE
TIPOBOJIOKH).

Ou3nyecKkue, XUMUYECKHE M TEXHOJOTMYEeCKHEe OCOOEHHOCTH pAa3IMYHBIX THUIIOB
HaHOCTPYKTYPHUPOBAHHBIX MAaTEPUATIOB.

VYrinepoaHble HAHOKJIACTEPbl, HAHOCTPYKTYPhI, HAHOMATEPHAJIbI.

dopma u CTPYKTypa HAHOTPYOOK, METOBI TIOTyYSHHUS.

CBoiicTBa HAHOTPYOOK.

[Mpumenenne HaHOTPYOOK.

I'paden. Cpoiicta. [IpumeHeHue.

OObeMHbBIE HAHOCTPYKTYPUPOBAHHBIC MAaTEPHAIIBI.

DNeKTpUYecKre U MarHUTHBIE CBOMICTBA HAHOCUCTEM U HAHOMAaTEPHAaJIOB.
DIEKTPOIPOBOAUMOCTh TPEXMEPHBIX, IBYXMEPHBIX U OJTHOMEPHBIX HAHOCTPYKTYP.
HemarunueHHOCTh  HAHOKJIACTEPOB U HAHOCTPYKTYP.  OQPQPEKT  TI'MraHTCKOTo
MarHeTOCONPOTHUBIICHUS.

Camoc6opka u katanus. llpomeccsl camocOopku. Monocnon. Ilnomans moBepxHOCTH
HAHOYACTHII.

[ToBepxHOCTHBIE 2D (HEKTHI. AACOPOITHS.

MakpoMOJIEeKyISIpHBIE U CYIIPAMOJICKYIISPHBIE HAHOCTPYKTYPHI.

benku, munenssl u Be3ukymnbl. buononumepsl. HykieMHOBBIE KUCTOTHI.

JIHK xak cay0inupoBaHHas HAHOIIPOBOJIOKA. DMYIIbCHH.

Oco0eHHOCTH CTPOEHUS U 00JIaCTh MPUMEHEHHUSI HAHOMATEPUAJIOB B MEUIMHE.
OnpeeneHre TEXHOJIOTHH U HaHOTeXHOJOTuH. Kitaccupukamnms HaHOTEXHOJIOTHH.
OcHOBHBIE TPEJICTABICHUS O COBPEMEHHBIX TEXHOJIOTHSIX CHHTE3a HAaHOMATEPHAIIOB.
OCHOBHBIE METOIBI JUATHOCTH HAHOMATEPHAIIOB.

MeTtobl U3MepeHus, UCCIeA0BaHUS U (HOPMUPOBAHUS HAHOCTPYKTYD.
30H/I0BbIE TEXHOJIOTHH.

[IpumeHeHne HaHOMATEePHAIOB M HAHOTEXHOJIOTHIA.

OrnTryeckre BOJOKHA ¢ (POTOHHO-KPUCTATUTMYECKON CTPYKTYpPOH.
Hanomammuel 1 HaHOTIPUOOPBL.

Kpumepuu OUECHKU omeema Ha 3aueme
13



Ounenka Kpurepun orera

3auTeHo I'mybokoe u xoporiee 3HaHWE W MOHUMAHHUE TPEIMETA, B TOM HYHCIIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSTUH; TEOPETHUYECKUX
3aKOHOMEPHOCTEM; (hakTHIeCKUX JTAHHBIX; 00CTOSATENBHBIH,

JOTUYECKUI ¥ TPAMOTHBIN OTBET BO BPEMSI CIIa4H 3a4eTa; yACIbHBINA BEC
OmMOOK MPU KOHTPOJIILHOM TeCTUPOBaHUH — HE Oosee 50%.

He3aureno Cna0oe 3HaHUE OCHOBHOW TEPMUHOJIOTUH, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PAKTUUECKUX JaHHbIX, OLIMOOYHBIN OTBET Ha
3ayeTe; yaeJbHbIA BeC OMNOOK IPU KOHTPOJIHLHOM TECTUPOBAHUU —
6onee 50%.

9. VYUEBHO-METOAYECKOE U HTHOOPMALIMOHHOE OBECITEYEHUE
TACHATITAHBI

9.1. YueOHnas ureparypa

a) OCHOBHAas:

1. TompiMuyk A.KO. Dkosoruss HaHOMAarepuaiaoB: YydyeOHOe TocoOuMe TOx pen.
[Matpukeesoii JI.H. u PeBunoii A.A.. — 3-e uzn. — Mockga: Jlabopatopus 3uanuii. 2020.
—275c.

2. KysznenoB H.T. u ap. OcHOBBl HaHOTEXHOJIOTHHU: Y4eOHUK. - 3-€ m3A. — MockBa:
Jlaboparopust 3nanuii. 2021. — 400 c.

3. Pakos O.I'. Heopranudeckne HaHOMaTepuaibl: yaeOHoe mocobue. - 3-¢ u3a. — Mockaa:
Jlaboparopus 3Hanwmii. 2020. — 480 c.

0) IONOJIHUTE/IbHAS:

1. AwnpapueBckuii P.A. 0CHOBBI HaHOCTPYKTYpHOTO MaTepuajoBeleHus. Bo3MoxHOCTH U
npoOeMbl: MoHOTpadus. - 4-¢ u3a. — Mocksa: Jlaboparopus 3nanmii. 2020. — 255 c.

2. JpsiuxoB [1.H. DnexTpoHHBIC CBOWCTBA U MPUMEHEHUE HAHOTPYOOK: MOHOTpadus - 4-¢

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

9.2. UnTepHeT-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/ntml
ChemSoft 2004

No ok

9.3. IlporpamMHoe o0ecnieueHnue

VYHuBepcuret odbecriedeH He0OXOIUMBIM KOMITJIEKTOM JIMIICH3UOHHOTO ¥ CBOOOTHO
pacIpoCcTpaHIeMOTo MPOrPaMMHOTO 00ECIICYSHHsI, B TOM YUCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA.

Kaxxapiit oOyuaromuiicss B TeueHUE BCETO neproia o0yueHus: o0ecrnedeH HHANBUAYaIbHbIM
HEOTPaHUYEHHBIM JJOCTYIIOM K AJICKTPOHHON MH(POPMAIMOHHO-00Pa30BaTEILHOM Cpeie
YHHMBEpPCUTETA U3 JIFOOOH TOUKH, B KOTOPOI UMeeTcs JOCTYI K MH()OpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «VIHTepHeT» Kak Ha TepPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuTeT oOO0ecCHeueH CIEAYIOIUM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrpaMMHOTO

oOecrieyeHus.
1. JluuensmoHHOE MporpaMMHOE obOecrieueHue, ucnonbzyemoe B Uurl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuiekc MMUC “Busyansaas Ctynust TectupoBanus”

1.4. ArtuBupycnoe I10 Eset Nod32

1.5. CrpaBouno-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAULIMOHHBIMU U3JJaHUAMU CTYACHTBI U COTPYAHUKHN UMCIOT BO3SMOKHOCTbH
NOJIb30BATHCS 3JICKTPOHHBIMHU IMOJIHOTEKCTOBBIMHA b6azamu JaHHBIX!

Tabnuya 9.1
Ha3zBanue pecypca CcbLika/nocTyn
DnekTpoHHas OubIMoTEeKa OHNIaiH «EnnHOe OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam»
«O0pa3oBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
denepanabHbBI 00pa30BaTENbHBINA TOPTA: YUPESIKICHHS, http://www.edu.ru —
nporpammsl, ctanaaptel, BY 31, Tectel EID, A
denepanabHbIM HEHTP HHPOPMALMOHHO-00Pa30BaTEIbHBIX http://fcior.edu.ru -
pecypcoB (OPLINOP)
3bC "KOHCVYJIbTAHT CTYJIEHTA". DnextpoHHas http://polpred.com/news
610IMOoTEeKa TEXHUYECKOT O By3a
WznatenbcTBo «JlaHby. DNEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa
Pycckas BupTyanpHast OubInoTeKa http://rvb.ru —
W3narenscTBo «Jlaub». DneKTpoHHO-OMOIHOTEYHAS http://e.lanbook.com -
crcTema
EsxenenenvHuk Hayku u oopa3oBanust Ora Poccun http://old.rsue.ru/Academy/Archive
«AKageMusay s/Index.htm
Hayunast anekrponnas Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexTpoHHO-0nOMMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -
DJIEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe http://www.informio.ru
obpazopanus «MHDOpMHOY
NudopmanmonHo-npaBoBas cuctema «l apaHT» CeteBas BepcwHs, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y
DnekTpoHHO-0MbInoTeuHas cucrema «tOpait» https://www.biblio-online.ru

15



http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
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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
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http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[Ipy uTeHHWH JEKUMOHHOIO Kypca HCHOJb3yeTcsl HH(pOpMalus, MpeAcTaBlIeHHas Ha
claimax.

[Tpu uzyuenun rexuuku UK- cnektpockonuu, crieKTpockonuu B BUIUMOM 1 Y ®-001acTsix
JEMOHCTPUPYIOTCSI TPUOOPBI, YCTaHOBJICHHBIE B Jaboparopun «DU3HUKO-XUMUYECKUE METOIbI
ucciaenosagus Uarl'y.

TecToBBII KOHTPOJIb OCYIIECTBISECTCS C IMOMOIIBI) TECTOB IO OTAEIBHBIM T€MaM HIIH
paszenam Kypca.

TecTsl UM 3a1aHus A1 CAMOCTOSITEIPHON PabOThI O TEeMaTUKE Kaxk 10l 1ab0paTopHOit
paboTHl CBEIECHBI B OT/ACIBbHBIN MPAKTHKYM Ui CTyAeHTOB crenranibHocTd 04.03.01. — xummst
(OakamaBp XUMUH)

Bapuantel 3agaHuil Juisi KOHTPOJBHBIX pabOT cojiepxaTcs Kak Ha JUCKe, Tak U B
OymaxxaHoM Buje. [Ipu HEOOXOAMMOCTH MX COJIEPIKAHNUE MOKET MEHSTHCS.

1.
11. METOAUYECKUE YKA3AHMS /151 OBYYAIOILMXCSI IO OCBOEHHIO
JTUCHUTINHBI

Juctunnuna «HaHOTEXHONOTHH B XMMHKY HaIpaBlieHa Ha (OPMUPOBAHUE KOMIIETEHIIHIA:
YK-1, OIIK-2, I1K-6.

IIpomexyTouHas aTTeCTalysl IPEAIIOIAracT 3a4eT.

[Tpuctynast Kk U3y4EHUIO JUCIHUIUIMHBI, HEOOXOIUMO B INEPBYIO OYEpEIb O3HAKOMHUTHCS C
coJiep>kaHrueM padoueit mporpammsel guctmrauHsl (PIT/T).

Jlexuuu UMEIOT 1eJbI0 JaTh CUCTEMaTHU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUII.

[Tpu n3yyeHun u npopaboTKe TEOPETUUECKOr0 MaTepraia HeOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepuaj U JOMOJHHUTH €ro C
Y4ETOM PEKOMEHI0BAHHOM 110 TaHHOM TEME JIUTEPaTyphl;

- NPU CAMOCTOSITEIbHOM H3Yy4eHHHM TEOPETUYECKOM TeMbl cJenaTh KOHCHEKT, HCIONb3ys
pexomennoBanHble B PIIJ[ nuTepaTypHble MCTOYHHUKHM M pecypchl HHGOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh « HTepHET»

- IPY IOJTOTOBKE K MPOMEKYTOUYHON aTTECTAllMH M0 MOAYIIIO MCIIOIB30BaTh MaTepuaisl (GoHma
OLICHOYHBIX CPEJCTB.

[lpakTuyeckre  3aHATHA TPOBOJATCS C IENBIO YIIYyOJEHUS M 3aKpeIuIeHUs 3HaHUH,
MOJIYUEHHBIX Ha JIEKUUSAX U B TMPOIECCE CaMOCTOATEIbHONW paboThl HaJ HOPMATUBHBIMU
JOKYMEHTaMH, yUeOHOH 1 Hay4HOI TUTEepaTypoil.

[Ipu moAroToBKe K MPAKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YMTb, IOBTOPUTH TEOPETUUECKUI MaTepHall M0 3aJaHHON TEME;
- IIPY BBINIOJIHEHUH JIOMAITHUX PACYETHBIX 33/laHUN, U3YUUTh, IOBTOPUTH TUIIOBBIE 3aJaHUs,
BBINOJIHSIEMBIE B ayJUTOPHH.

Pexomenganuu 1o padore ¢ HAy4YHOIl M y4eOHOM JUTEPATY PO

PaGora ¢ yueOHOI 1 HAY4IHOI TUTEPATYPOIl SIBISIETCS TJIABHON (hOPMOI CaMOCTOSTEITBHON
paboTel U HeoOXoIMMa MpPH TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMHUHAPCKUX 3aHATHUAX, K
MOJTyJBHBIM KOHTPOJIBHBIM paboTam, onpocy, 3auery. OHa BKIIOYaeT NpopadOTKy JIEKIIMOHHOTO
Marepuanga — HM3y4Y€HHE PEKOMEHIOBAHHBIX MCTOYHUKOB M JUTEPATYPHI MO TEMATUKE JICKLHUU.
KoHcmekT nexkuun AO0KeH coaepaTh pedepaTHBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKIIUH,
MPEATIOKEHHBIX MpernojaBaTesieM cxeM (IpU HX JEeMOHCTpAIMH), OCHOBHBIX HCTOYHUKOB U
JUTEpaATyphl MO T€MaM, BBIBOJBI MO KaxaoMy Bompocy. KoHCIeKT 1omkeH ObITh BBINOJIHEH B
OTIENbHON TeTpaau mo mpenMeTy. OH JOKEH OBITh aKKypaTHBIM, XOpOILIO YWUTAaEMbIM, HE
COJIEpP>KaTh HE OTHOCSILYIOCS K TeME MH(POPMAIUIO WK PUCYHKH.
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KoHcnekTsl HaydHOU TUTEPATYPhI IPU CAMOCTOSTENLHOM MOATOTOBKE K 3aHSATHUSIM JIOJKHBI
OBITH BBITIOJHEHBI TAaK)Ke€ aKKypaTHO, COJEpPKaTh OTBETHl HA KaXKIbI IMMOCTABICHHBIA B TeMe
BOIIPOC, WMMETh CCHUIKY Ha HMCTOYHHK HH(MOpMamuu C 0Os3aTeNbHBIM YyKa3aHHUEM aBTopa,
Ha3BaHMUs M ToJa M3JaHMs MCHOJb3yeMOM Hay4dyHOW nuTeparypbl. KOHCHEKT MOXeT ObITh
OTIOPHBIM (COJIePKATh JIUIIH OCHOBHBIC KIIFOUEBBIC TIO3UIIMH), HO TIPU ATOM IO3BOJISIONIUM J1aTh
TIOJTHBIA OTBET MO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTAa OMPENEIAETCS CaMUM
oOyuaronumcs.

B nmporiecce paboTel ¢ yueOHOM U HAyYHOH JIUTEPATYpOH 00YUIAIOIINNACT MOXKET:

- JleNiaTh 3alHdCH MO XOAY YTE€HHUS B BHUJE MPOCTOrO0 WJIM Pa3BEpHYTOrO IUIaHa (CO3/1aBaTh
MepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3UCH (LIUTUPOBAHUE HaAMOOIEe BaXKHBIX MECT CTaThH WIU MOHOTpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAINH (KpaTKOe 0000IICHIEe OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIEKTHI (pPa3BEPHYTHIC TE3UCHI).

CamocTosiTeibHast padoTa (HOpMUPYET TOTOBHOCTh OOYYAIOIIUXCS K U3YUYEHHUIO Hay4HO-
TEXHUYECKON MH(OpMaIMK, OTEYECTBEHHOW U 3apyO0exHOW, JJisi BBINOJHEHUS MPaKTHYECKHX
3aassTuid. [Ipy TOArOTOBKE K 3a4eTy HEOOXOAMMO O3HAKOMHUTBCS C JCMOHCTPAIlMOHHBIM
MEepeyHeM BOMNPOCOB, MPAKTUUYECKUMH  3a7ayaMd, HpopadoTaTh KOHCHEKTHl JIEKLHUH,
PEKOMEHIYEMYIO JINTEPATYPY, HOJYUUTh KOHCYJIBTAIIMIO Y TIPETIO1aBaTelIs.
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PaGouast mporpamma gaucuumiuHbel «HaHOTEXHONMOrMH B XUMHMH» COCTaBJ€Ha B
cootBercTBUM ¢ TpeboBanusmu ®I'OC BO no cneunansHoctu 04.03.01. «Xumus (ypoBeHb
OakanaBpuara)», yTBEpP)KICHHOTO MpHUKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannu ot 17 urons 2017 r. Ne 671

[IporpamMmy cocraBuia: cr.upen. kadenps xumun  Anxopoesa MLA.

Paboyas mporpamma yTBepkaeHa Ha 3acelaHuu Kadeapbl XUMHUHU

[Iporokon 3acemanust Ne 8 OT « 22 » ampensd 2026 r.

Pabouas nmporpamma o100peHa yueOHO-METOIMUECKUM COBETOM XHUMMKO-

ounosornyeckoro ¢axyisTeTa

[Tporokon 3acemanust Ne 6 oT « 28 » ampens 2026 1.
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M3MEHEeHUI
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roju

Pemenue
Kadeapsl
(Ne mpoTokomna,
JiaTa)

BHeceHHbIE H3MEHEHUS

Iloanuce 3aB.
kadeapoit
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