AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

B1.0.27 «HaHOTeXHOJOrHHd B XUMHH»

Hanpasaenne nogrorosku 04.03.01 «Xumus (ypoBeHb 0aKajiaBpuaTa)»

Hean u3ydyeHus: JMCUMILUIMHBL. cHOPMUPOBATH KOMIIETEHIINK 00ydaromerocst B 001acTi (yHAaMEHTaIbHBIX
MIPEACTABICHUI 0 HAHOTEXHOJIOTUSX, O cnenn(HKe Pa3BUTHS XUMHH TIPH UCTIOIb30BaHUN HAHOTEXHOJIOTHH.

Mecto qucuumiunsl B crpykrype OIIOII BO 0akanaBpuara
HuctummHa «HaHOTEXHOJIOTHH B XMMHW» OTHOCHTCS K 00S3aTeNBbHOM YacTH OCHOBHOH IPOQecCHOHAIBHOM
oOpazoBarenbHOI TporpaMMsbl OakanaBpuara 1o HanpasiieHuio moaroroBku 04.03.01. «Xumusy». Mzyuaercs B

5-om cemecTtpe.

Pe3yJIbTaTbI OCBOEHHUS AMCHUIINHBI « HAHOTEXHOJIO0TUN B XUMHUH))

Kox m HanMeHOBaHHEe KOMIIETEeHIHI |

Nupnkaropbl

JecKkpunTopsl

YuuBepcaiabubie komnerenunu (YK)

YK-1 CnocodeH ocymiecTBJSTH MO-
HCK, KPUTHYECKUd aHAJIW3 U CHHTE3
uHpoOpMANIMU, NMPHMEHATH CHCTEM-
HbIii MOAXOX /IS pelleHus Ioc-
TaBJIEHHBIX 32724

YK-1.1. Asamusupyer
3ajjady, BbIIEIss ee 6a30Bble
COCTaBJIAIONINUE;

YK-1.2. Omnpenensier, uHTEp-
NIPETUPYET U PaHXUPYET UH-
(dbopmarmto, TpeOyeMyro st
pelIeHusI TOCTABICHHOM 3a/1a-
uu;

YK-1.3. OcymecTBiser
MOUCK MH(POPMAIHMH IS pe-
[IEHN TIOCTABJIEHHOM 3a1a9u
0 Pa3JIMYHBIM THUIIAM 3aIPO-
COB;

YK-1.4. I1pu 00paboTke UH-
(dbopmarmu oTInIaeT PaKThl
OT MHEHU!, HHTEPIIpETaLUii,
OLIEHOK, (hopMHpYeT coOCT-
BEHHBIE MHEHHUS U CYKJCHUS,
apryMEHTHPYET CBOH BBIBOJIBI
U TOYKY 3pEHHS;

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

3HaTh:

- MOHATHUE U KIaCCUPUKAITHS
CHCTEM;

- CTPYKTYPY Y 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUS CUCTEM;

- 0COOCHHOCTH CHCTEMHOTO
MOJX0/a B HAYYHOM ITO3HAHHY;

- IOHSTHE O CHUCTEME, ¢ LENAX,
3a7a4ax U OOMIMX MPUHIUIIAX;

- OCHOBHBIE TEXHOJIOTHUH MOUCKa
u cbopa uHpOpMAIHH;

- (hopMaThl NpEACTABICHUS UH-
(dbopmanuu B KOMIIBIOTEPE;

- paBUJIa UCIIOJIL30BAHUS CPE[I-
CTB CBSI3H;

- MH(OPMALMOHHO-TIOUCKOBbIE
CHCTEMBI U 0a3bl IJaHHBIX;

- TEXHOJIOTHIO OCYIIECTBIICHHS
roncka nHdopmanny;

- TEXHOJIOTHIO CUCTEMAaTH3allnt
TIOTy4eHHOH HH(OpMaLuy;

- CIIOCOOBI CTATUCTHYECKOH 00-
pabOTKH JaHHBIX, IPECTABIICH-
HBIX B Pa3JIMuHbIX U3MEPHUTEIIb-
HBIX IIKaJIaX ¥ aHaJM3 MOJy4eH-
HBIX pe3yJIbTaTOB;

- BUABI ¥ (POpMBI pabOTHI ¢ TIeia-
TrOru4ecKoi U Hay4HOU JMTepa-
TYpOid;

- TpeboBaHus K 0hOpMIICHUIO
6ubmmorpadun (crimcka nuTepa-
TYpBI).

YMmern:

- pabotath ¢ nHpOpPManuei,
NIPEACTABICHHON B PA3IMYHOM
(opwme;

- 00pabaThIBaTh JaHHBIC CPEACT-
BaMH CTaH/IapTHOTO MPOrpam-
MHOT'0 00€eCIIeUCHUS;

- CHHTE3MpOBaTh MH(OPMALHIO,
MIPEACTABICHHYIO B Pa3JINUHbIX
HCTOYHHKAX; -

- BBIOMpAaTh HCTOYHUKH UHDOP-
Mallly, a/IeKBaTHBIE TOCTaBJICH-
HBIM 3aJa4aM U COOTBETCTBYIO-
1€ HAyYHOMY MHPOBO33PEHHUIO;




- OCYLIECTBIISATH OUCK HHPOP-
MaIHH;

- HHTEPIPETHPOBATH U PAHIKUPO-
BaTh HH()OPMAIIHIO, TPEOYEeMYIO
JUTSL pEIICHNUS TIOCTAaBJICHHOM
3a1a4n.

Baaners:

- IEPCOHAJIBHBIM KOMIIBIOTEPOM H
TIOUCKOBBIMHU CEPBUCAMU;

- METOJMKaMM aHaJHUTHKO-CHH-
TeTH4YeCcKol 00paboTku HHGOP-
Mallil M3 pa3iuyHbIX HHOp-
MAaIMOHHO-TIONCKOBBIX ~ CHUCTEM
(mpenMeTm3anysa, aHHOTHpPOBA-
HUe, pepepupoBanue).

Oomenpo

(eccuonasnbubie komnerenuuu (OIK)

OIIK-2 Cnoco0eH mpoBOIUTH € c00-
JI0lecHHeM HOPM TeXHMKH 0e3-
OMACHOCTH XHMHYECKHii JKcHepH-
MEHT, BKJIKOYAsi CHHTE3, AaHAJM3,

OIIK-2.1. 3Haer ¢pu3udeckue u
XHMHYECKHE CBOHCTBA

BEILECTB, HOPMBI TEXHUKH 0e3-
OIIACHOCTH NpH paboTe ¢ HUMHU

U3y4eHHe CTPYKTYPhI H CBOICTB Be-
IecTB W MaTepHAJIOB, HCCIeq0-
BaHHE MPOLECCOB € UX YYacTHEM

OIIK-2.2. OcymiecTBiseT BHI-
00p (U3UKO-XMMHUYECKUX Me-
TOJIOB aHAJIN3a, aJICKBATHBIX
JUTSL PEIICHUS UCCIIeI0BATEIb-
CKOH 3a1a4y C IPUMEHEHUEM
3HAHUS O BPEIAHBIX M OMACHBIX
CBOICTBax BEIIECTB MpHU paboTe
C HUMH, IPOBOJIUTH OLICHKY
BO3MOXKHBIX PUCKOB.

OIIK-2.3. Brageer HaBbIKaMU
MPOBECHUS OIIEHKU BO3MOXK-
HBIX PUCKOB TIpHU paboTe ¢
XUMHYECKHMHM BENECTBAMHI

3HaTh:

- OCHOBHBIC ITPAaBWJIA TEXHUKH
Oe3omacHOCTH TIpH paboTe B
XMMHYECKOI1 1abopaTopum;
Ha3Ha4YeHHE NpHOOPOB U
XMMHUYECKOH MOCY/Ibl; OCHOBHBIE
npaBuia U npuémel paboThI IPH
NPOBEICHUH XUMHYECKUX
9KCIIEPUMEHTOB JIA00PATOPHOTO
NPaKTHKyMa;

- mpaBuiIa paboOTHI Ha armaparype
1 000pYIOBaHIH J1a00PATOPHOTO
MIPaKTHKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOCHHS
1 CBOMCTB BEIIIECTB;

- IPUHIUIBL ¥ 00JIaCTH UCTIONB30-
BaHMsI OCHOBHBIX METO/IOB XHMHU-
YEeCKOr0 aHaJn3a;

- 0COOCHHOCTH aHaJlu3a pa3iiny-
HBIX 0OBEKTOB;

- OCHOBHBIE METO/Ibl XUMUYEC-
KOT'O CHHTE3a M UCCIIeJOBaHMUs
CTPYKTYpPbI OMOMOJIEKYJI, TEXHUKY
0€301acHOCTH ITPH TPOBEICHUN
MIPenapaTUBHBIX CHHTETHYECKNX
pabor;

- MEXaHN3Mbl XUMHYECKUX peaK-
1IUH, TEOPETHUECKHUE OCHOBBI
METO/IOB MOJIYYEHHS U UCCIIEI0-
BaHHs XUMHYECKU I BEIIECTB U
peakiuit

Ymers:

- IPUMEHSTH 3HAHUS O BPEIHBIX U
OIIaCHBIX CBOMCTBAX BEIECTB IPH
paboTe ¢ HUMH U ITPOBOAUTH
OLICHKY BO3MOYXHBIX PHCKOB;

- BBITIOJIHATH CTaHIAPTHBIE
orepanyy (IPUrOTOBJICHUE
pacTBOPOB, X HarpeBaHUE U
BBINIAPUBAHUE, OYUCTKA U
pa3zesneHne BEeNeCTB); BHIIIOIHATD
XMMHUYECKHH 3KCIIEPHIMEHT II0
WHCTPYKINU

- HaJIS)KHO ONPENIENIATh KOJIU-
YECTBEHHBIC XaPAKTEPUCTUKU
peakuuii, TOUHO U3MEPATh, OIIpe-
JISTSITh COCTaB; MCIOJIb30BATh




OCHOBHbIE 3aKOHBI €CTECTBCH-
HOHAYYIHBIX TUCITUTUIHH B TIPO-
(eccroHaTBHOH NESTETFHOCTH,
MIPUMEHSTh METOIBI MaTEMATH-
YEeCKOT0 aHaJIM3a U MOAEIHPOBa-
HUSI, YCTaHABJINBATh B3aUMOCBS3b
MEXITy CTPOCHHUEM COCITUHECHUS 1
€ro XMMHUYECKUMH CBOMCTBAMU,
MJIAaHUPOBATh U OCYLIECTBIATD
XUMHUYECKHUI SKCTIEPUMEHT,
aHAJIM3UPOBATH €TO PE3YNbTATHI; -
HCIIOB30BaTh (PU3UUCCKUE U
(DU3UKO-XMMHYCCKHE METOBI
aHaJM3a OPTaHMYECKIX COeINHE-
HUMH;

- IPUMEHSTH 3HAHHUE OCHOB XU-
MHH U CBOMCTB XUMHUYECKUX
BEIIECTB C YIETOM MX CBOHCTB B
MIPOU3BOJICTBE U TOBCEAHEBHOM
JIeSITCILHOCTH.

Baanern:

- TEXHUKOHM U METOJUKOM BBITIOJ-
HCHUS pa3J’II/I‘IHI:IX onepam/lﬁ XH-
MUYECKOTO SKCIIEPUMEHTa, HaBbI-
KaMu JJabOpaTOPHOTO CHHTE3A,
HCTIOJTBb30BaHNEM (PU3UKO-XUMHU-
YECKHUX METOJIOB MCCIEI0BAHMS,

- TEXHUKOM COCTaBIIEHUS CXEMBI
CHHTE3a BEIIECTBA;

- MPaKTHICCKUMHU HaBBIKAMHU
HOJ'Iy‘IeHI/Iﬂ, BBIJACJICHUSA U OYUC-
TKHA HeOpFaHH‘IECKI/IX BCIICCTB,

- HaBbIKaAMU CHHTEC34a, BBIACIICHUSA
U OYUCTKU XUMHUYCCKUX BCIICCTB
B J1a00paTOPHBIX YCIOBHSIX;

- HaBBIKAMH 0€30MacHOIO
00pamIeHns ¢ XUMUIECKIMHU
BeIIeCTBAMH, IPUMCHIEMBIMH B
MIPOU3BOJICTBE U TTOBCEAHEBHOM
JIESITENLHOCTH.

[podeccuonanbubie komnerenuuu (IMK)

MK-6 Cnioco0eH McnoJib30BaTh NK-6.1. 3naer ocHoBHbIC

COBpeMeHHbIEe KOMIBLIOTEPHbIE METOJIbI, CTIOCOOBI H CPE/ICTBA
TEXHOJIOTHH NPH IIAHHPOBAHUHU TOJyYeHUA, XpaHeHHs, 00pa-
UCCJIeJOBAHUM, 0JIyYeHUHU U OOTKH Pe3y/IbTATOB HayIHBIX
00paboTKe Pe3yIbTATOB HAYYHBIX SKCICPUMEHTOB C IIOMOIIBIO
IKCIEPHMEHTOB, cfope, 00padorke, | COBPCMCHHBIX KOMIILIOTCD-
XpaHeHUH, NPeJACTABICHHH U HBIX TCXHOJIOIMH.

nepeaavye HAy4YHOI MHPOpMALUHU. NK-6.2. Ymeer nony4yats u
0o0pabaTbIBaTh Pe3ynbTaThl

HAYYHBbIX SKCIICPHUMCHTOB C
TIOMOIIbIO COBPEMEHHBIX
KOMIIBIOTEPHBIX TCXHOHOFI/Iﬁ;

IIK-6.3. Bnageer Meromamu
PETUCTpALMU ¥ [IPOTrpaM-
MHBIM 00€CTIEYeHUEM ISt
00paboTKH pe3yabTaToB
HAYYHOT'O 9KCIICPUMEHTA.

3HATh: OCHOBHBIE TEH/ICHINT
pa3BUTHS COBPEMEHHBIX HH(OP-
MAaIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIE CITOCOOBI
MIPUMEHEHHUST KOMITBIOTEPHBIX
TEXHOJIOTHH B 00y4YeHHN U
HAyYHBIX UCCIICTOBAHMAX;
OCHOBHBIE BO3MOXXHOCTH BBIYHC-
JIMTENBHBIX CHCTEM; CPEJCTBA
TENIeKOMMYHHKAIIIOHHOTO
JIOCTyIIa K HICTOYHUKAaM Hay4YHOH
nH}opManny; BO3MOXKHOCTH
cety Internet ays1 opraHU3aLK
OIIepaTHBHOTO OOMEHa
nHpOpMannel MeXIy
HCCIIeIOBATEILCKUMH TPYyTIIIaMH;
MIPUMEHEHNE METOI0B MaTeMa-
THYECKOTO MOJEIMPOBAHMS

B HAyYHBIX HCCIIECOBAHUSIX C
HCTIONIb30BAaHIEM NTAKETOB
nporpamm 00pabOTKH aHHBIX,
TOTOBBIX IIPUKJIA/IHBIX




MIPOrPaMMHBIX KOMIUIEKCOB B
00J1acTH XMMHUH U CMEXHBIX HAYK,
C BEIOOPOM METOJIOB PEIICHHUS
MIOCTABIICHHOH 3aJauH; CHCTEMBI
cbopa, 06paboTKH U XpaHEHU
XUMHUYECKOH HH(OpMAIHH;
YCTPOWCTBO M TIPUHIIHIIBI
00paboTku HHpOpPMaIH
CHCTEMaMH MYJIbTHMENA, C
UCIIOJIb30BaHHEM CHUCTEM JIEJIOBOH
rpadMKu, THTEIPUPOBAHHBIX
CHCTEM JIJIsl IPOBEICHUS
MaTeMaTH4eCKUX U HHKEHEepHO-
TEXHUIECKUX PACUETOB; OCHOBBI
Web-nuzaitna, iuppoBoii 3amucu
HHpOPMAIINH;

- OCHOBBI MaT€MaTHYECKOTO
MOJICTTMPOBAHMS 1 TUITAHHPOBAHUS
XMMHUYECKOTO HKCIIEPUMCEHTA,
OCHOBBI KBAaHTOBO-XHMHYECKOTO
MOJICTIMPOBAHUS U TEXHUKH X
NPOBEICHUS;

- BO3MOXKHOCTH IIPUMEHEHUS
KomnbroTepHBIX METOROB
00paboTku MHpOpMAITUH

TIIPY PEIICHNHN Hay9HO-
HCCIIEI0BATEIbCKUX 3a/1a4
YMmers:

- UCTIONIb30BaTh COBPEMEHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU U
CpeJ/ICTBA JI0CTYIa K NCTOYHHKAM
Hayunoit nuaopmarmu, MeTobl
MaTreMaTHYeCKOro MoJIeIMpOBa-
HUSA (C UCIIOJIB30BAaHHUEM MTAKETOB
nporpaMM o0pabOTKH TaHHBIX);

- IPUMEHSTh TOTOBBIE
MIPUKJIaAHBIE TIPOrPaMMHbIE
KOMIDIEKCHI B 00JIaCTH XHUMHUH U
CMEXHBIX HayK JUIs INIAHUPOBa-
HUSI SKCTIEPUMEHTAIIBHOM paboTHI;
- aHAIN3UPOBATH PE3YJIBTATHI
MaTeMaTH4eCKOW 00paboTKu
HayYHbIX JIaHHBIX C IIEJIbI0
OIIPEEIICHUsI UX JIOCTOBEPHOCTH
H 00JIACTH MCIIOJIb30BAHUS;

- IPOBOJINTH THIIOBBIE PACUETHI
XMMHUUYECKHX MPOLIECCOB,;
MIPOBOANTH KBAHTOBO-
XMMHUUYECKHE PACcUEThl CIIOKHBIX
CHCTEM;

- UCTIOJIb30BaTh COBPEMEHHBIE
nH(pOpPMaNMOHHbBIE TEXHOJIIOTHH B
0o0y4YeHHH;

- HCIIOJIb30BaTh COBPEMEHHbIE
KOMITBIOTEPHBIE TEXHOJIOTHU
CpeJICTBA JI0CTYIa K NCTOUHHKAM
Hay4YHOH WH(OPMAINH, IPHIMeE-
HSTH TOTOBBIE MIPUKITAHbIC
IIPOTPaMMHBIE KOMIUICKCHI B
00J1aCTH XMMHUH U CMEXHBIX HAYK
JUISL pELLICHUS! TPOM3BOACTBEHHBIX
1 aHAJIMTUYECKUX 3a]1a4, MoJy-
4yeHust 1 00paboTKH nHpopManuy;




- UCTIOJIb30BaTh MH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIC U KOMIIBIO-
TEpPHBIE TEXHOJIOTHH IS
MIPEACTABICHNUS PE3YIbTaTOB
po¢eCCHOHATBHOM
JEeATEILHOCTH.

Buagers: - npodeccnoHaNbHBIMH
3HAHHUSMH COBPEMEHHBIX HH(OP-
MAaIMOHHBIX CHCTEM H
TEXHOJIOTHH,

- IPaKTHYECKUMH HaBBIKAMHU
paboThI C BEIYUCITUTEITBHBIMU
CHCTEMaMH, C MPUKIaIHBIMU
MIPOTPaMMHBIMHU KOMIIIEKCaMH;

- METOJIaMH TIOJTydEHUs, IpeJi-
CTaBIICHHUA U 00pabOTKH
nH(popManny, HaBBIKAMH
TIOCTPOSHHS AMITUPHUECKUX
MOJIeTIEN C UCTIONB30BAHUEM
NaKeTOB POrpaMM CTaTHCTH-
YeCcKoi 00pabOTKHU aHHBIX,
UMHTALMOHHOTO MOJEITHPOBAHHMS
IPU PELIEHUH TIOCTaBICHHBIX
3aj1ad;

- cnocobamu 00paboTKH U
aHaIM3a MOJTyYCHHBIX Pe3yibTa-
TOB C Y4ETOM MMEIOIINXCS
JIUTEpaTypHBIX NAHHBIX U
YMEHHEM IIPECTaBIIATh
TIOJTyYEHHBIE B HCCIICIOBAHMSIX U
CaMOCTOATEeNFHOM paboTe
pe3ynbTaThl B MHGOPMAIHOHHOM
BUJIE;

- METOJaMH CO3/IaHHs
3JIEKTPOHHBIX MOCOOUH,
MYJITUMEAMHHBIX

Mpe3eHTAalHIf;

- METOJIaMH TIOMCKa 1 0OMeHa
nH}opManueil B KOMIBIOTEPHBIX
CeTsIX, TEXHUYECKUMH U
MIPOTPaMMHBIMH CPEACTBAMU
3alIMTHl MHPOPMAIIMH, BKIIFOYas
IIPUEMBI AHTUBUPYCHOU
3alIUThI; METOIAMH OTIPEACIICHHS
ONITHUMAJIbHBIX M PAIOHATIBHBIX
TEXHOJIOTHYECKHX PEIKHMOB
paboThI 000PYAOBAHHS;

- TEXHOJIOTHSIMU COCTaBIICHUS
00pa3oBaTeNbHBIX MIPOTPaMM
C NIPUBJIEYEHNEM COBPEMEHHBIX
JJIEKTPOHHBIX ¥ KOMITBIOTEPHBIX
pecypcos;

- COBPEMEHHBIMH KOMIIBIO-
TEPHBIMH TEXHOJIOTHSIMH,
MO3BOJISTIOIIIUMH MOJICIINPOBATh
XMMHUYECKHE HCCIIEI0BaHUS,
00pabaTbIBaTh NOTYIECHHBIC
pE3yJIbTaThI ¥ IPEACTABIATD UX B
BHJIe TaOIHII, rpaduKoB,
JMarpaMm, OT4ETOB;

- COBPEMEHHBIMHU
KOMITBIOTEPHBIMHU TEXHOJIOTHSIMH,
TIPUMEHSIEMBIMU ITpH 00paboTKe




CTpyKTypa H cofiep:KaHue TUCHUIIHHBI
4.1. CTpyKTYypa AMCUHUILIHHBI

Bun yueOHoii padoThI Bcero 5
4acoB ceMecTp
OO1mast TpyA0eMKOCTb JUCIUITTHHBI 72 72
AyIUTOPHBIE 3aHATHS 64 64
Jlexkuuu 32 32
IIpaxTHyeckue 3aHATHS 32 32
CamocrositenpHas paboTa CTyIeHTOB 8 8

4.2. Coaep:xanue J1CUMIJIMHBI
Pa3nen |. HanorexnoJsiornu. Uctopus ¢popmupoBanus. Knaccudpukanus, MeToab
MOJIyY€eHHs1, CBOMCTBA M MPUMEHEHHeE.

BeeneHue B HAHOTEXHOJIOTHIO.

IMpenmert, ucropus GpopmupoBanus obmactu 3HaHNA. CoBpeMeHHOE cocTosHNe B PP u 3a pyOeskom

Kuaccudukanuss HaHOMaTepHaloB.

OcHoBHble TOHATHA. DyHIAMEHTANBHBIE OCHOBBI W O0JACTH NMPHUMEHEHHS HAHOHAYK M HAHOTCXHHKH.
OCHOBHBIE THUIIBI HAHOMATEPHAJIOB.

MeToab! MoJry4eHHs HAHOMATEPHAJIOB.

(DI/ISI/ILIGCKI/Ie, XUMHNYCCKUC, (bI/ISI/IKO-XI/IMI/IIIeCKI/IC, a TaKXe 6I/IOHOFI/I‘ICCKH6 METOABI MOJJYYCHUS
HaHOCHCTEM.

TepmMoanHaMHUKa MPOLECCOB NMOJIy4eHUsI HAHOCHCTEM.

3apoapiieoOpa3oBanue (10 THUIY CBEpXY-BHU3, CHHM3Y-BBEPX), I'€TEPOrC€HHOE U T'OMOTEHHOE
3apobIIe00pa3oBaHue.

MeToab! ncciieA0BAHUSI HAHOCHCTEM.

Xumudeckue, ¢pu3ndeckne W (U3UKO-XMMHUYECKHE METOJbl MCCIIeIOBAHUS HAHOCTPYKTYp (Takue Kak
SAMP, POOC, IMA u 1p.)

Pa3gex Il. CBoiicTBa HaHOMaTepuanoB. O01Ne 0COOEHHOCTH CBOICTB HAHOCHCTEM.

MarHuTHbI€e CBOIICTBAa HAHOMATEPHUAJIOB.

HOBTOpeHI/Ie Knaccmbmcaunn MAardiuTHBIX MaTepuaioB. FI/ICTepeSI/IC, HCMAaroHn4CcHHOCTb HACBIIICHUA,
KOBPIUTHUBHAS CHJIa, TEMIIepaTypa OJIOKUPOBKH.

DJIeKTPOHHBbIE M ONITHYECKHE CBOIICTBA HAHOMATEPUAJIOB.

TBepROCTh, IPOYHOCTD, IIACTUYHOCTD, YIIPYTOCTh, CBEPIUIACTUYHOCTD.

HaHoTexH0JI0TUM B COBPeMEHHOM MHpe.

[IpuMeps!l BHEAPEHNS HAHOMATEPHAJIOB B pa3HbIC 00JIACTH HAYKH U TEXHHKH.

Oo0pa3oBaTe/ibHbIe TEXHOJIOTMHU

[Tpn monroroBKe CrenUaINCTOB-XMMHKOB UCIIOJIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- HHTEPaKTUBHBIE JIEKIHH;

- JIGKIUH Npecc-KOH(pEPEeHIINH;

- TPEHWHTY M CEMUHAPBI IIPO Pa3BUTHIO NPO(eCCHOHAIBHBIX HABBIKOB,;

- TPYNIIOBBIE, HAYYHBIE JUCKYCCHH, 1e0aThI

Hcnoab3yemble pecypcbl HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «Internet; undopmanuonnble
TEXHOJIOTHH, MPOTPAMMHbBIE CPeACTBA M HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

HNudpopmanuoHHoe odecrieyeHue

0a3bl JaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunast anextpoHHast Oubianorexa
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas 6nbIMOTEKA

http://primo.nlr.ru http://nbmgu.ru

OnextpoHHast bubimoTeka Poccuiickoit rocy1apcTBeHHOM OMOIMOTEKN



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

7. | ®opMBbI TeKYLIET0 KOHTPOJISI

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa6OTI)I

8. | ®opma MPOMEKYTOUHOTO KOHTPOJISI

3aueTr

Pa3pa6oTuMK: K.X.H., 1o0eHT kadeapsl xumnu Temupxanos B.A.




