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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMUS TINCHUIIJINHBI

JMcUMIUIMHA PpaccMaTpPpUBaeT BONPOCHI cCrelUpUUECKUX OCOOCHHOCTEM,
OTJIMYUHI U MPEUMYIIECTB Kak HAHOMATEepUaJIOB, TaAK U TEXHOJIOTHI X MTPOU3BOICTBA.

Henabio AuCHUNIMHBI ABJAETCHA: MpUOOpeTeHrne OyAyUMMHU ClEelHaIMCTaMU
TEOPETUYECKUX 3HAHUW i1 paboThl C TMOPOIIKOBBIMM HAHOCHCTEMaMHu IpHU
UCCJENIOBAHUSIX U B YCJIOBHSX HMX TMOJy4YeHHUS, OOECIEeYUBAIOIINX MOATOTOBKY
CHEIUAINCTOB B COOTBETCTBUU C ['OCymapcTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
BBICIIIEr0 MpodeccuoHanbHOro 00pa3zoBanus o HarpabieHuio 18.04.01 «Xumuaeckas
TEXHOJIOTUSD.

B pe3ysabTarte 0ocBOeHMS TUCHUIIMHBI CTYAEHT J0JI2KEH

3HATH!

- MECTO HAHOYAaCTUYEK B HEpPaApPXUHM PACHPENCTICHUS MEXKIy OOBEMHBIMU
MaTeprualaMi U MUPOM aTOMOB M MOJIEKYJI;

- ONPENCIICHUE TOHATHUM BELIECTBO M COCIWHEHHE, MECTO HAHOCTPYKTYPHBIX
CUCTEM B UEPAPXUU MUPOB;

- KJIaCCU(UKALIMIO HAHOCTPYKTYPHBIX CUCTEM IO TOMOJOTUYECKUM IPU3HAKAM;

- OCHOBHBIE HAIIPABJICHUSA CO3/1aHUS HAHOYACTUYEK;

- (U3MKO-XMMHMYECKHE  OCOOEHHOCTH  KOHCTPYHMPOBAHMS  IOPOIIKOBBIX
HAaHOMATEPUAJIOB U U3JCIINM;

- KJIacCU(UKALNIO KOHCOJIMIUPOBAHHBIX HAHOMATEPHAJIOB COIVIACHO COCTaBy U
(OpPMBI CTPYKTYPHBIX COCTaBIISIFOIINX;

- pa3MepHbIi 3PPEKT B HAHOCTPYKTYPHBIX MaTepuajax U ero nposiBJICHUE,;

- TJaBHble TPeOOBAHMS K TEXHOJOTMU TOJYYEHUS HAHONOPOIIKOB U HX
Pa3HOBUIHOCTH.

yMeTh:

- HUCIIOJIb30BaTh TIOJYYEHHbIC 3HAHUS B KOHKPETHBIX MPAKTUUECKUX U
MIPOM3BOJICTBEHHBIX CUTYAITUAX;

- AaHAJIU3UPOBATh TEXHOJIOTHUYECKHUE MPOILECCHl M MPOTHO3UPOBATH OXKHUJAAEMbIC
pe3yJIbTaTHI,

- YUYUTBHIBATh BJIMSIHUE pa3Mepa YacTUYEK HA TEXHOJOTUYECKUE MapaMeTpbl U
CBOWCTBA MaTE€pPUAJIOB U U3JIECIINM;

- HCTOJIb30BaTh HEOOXOIMMBIE METOJbI aHajdu3a JJisg OlEHKU 3h(PEKTUBHOCTH
OTJIEJILHBIX TEXHOJIOTMYECKUX CTAAUH C IEIBI0 UX OITHMU3AINH;

- TIPOBECTH aHAJIN3 TEXHOJOTMYECKOW IIEMOYKU COCTaB—CTPYKTypa-CBONCTBA-
MPAaKTUYECKOE MPUMEHCHHUE,

BJaJeTh:

- HABbIKAMU pEeATU3alUU TEXHOJIOTUI B KOHKPETHBIX YCIOBUSIX;

- METOJIMKOM BBIMOJHEHHUSI TEXHOJOTHUYECKUX PACU€TOB XUMHUECKUX (HOpMYJT U
CcMecel MCXOHBIX KOMIIOHEHTOB;

[lepeuriciieHHbIE PE3YNbTATHl 00YUYEHUS SIBISIIOTCS OCHOBOM 1Is1 (hOPMHUPOBAHMUS
CJIEIYIOUTUX KOMIETEHIIUH:
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- CIIOCOOHOCTH COBEPIIEHCTBOBATh W Pa3BUBATh CBOM HWHTEIUICKTYaJIbHBIA U
OOIIEKYIbTYPHBI YPOBEHb, MOJy4yaTh 3HAHMS B OOJACTH COBPEMEHHBIX MpoOIeM
HAyKH, TEXHUKA U TEXHOJOTHUH, TYMAHUTAPHBIX, COLMATIBHBIX U IKOHOMUYECKHX HAyK
(OK-4);

- CIIOCOOHOCTH OlLlIEHMBATh 3(P(PEKTUBHOCTh HOBBIX TEXHOJIOTUN U BHEAPSATH UX B
npousBojcTeo (ITK-7).

2. MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMME

JlucuuniarHa OTHOCUTCS K BapuaTuBHOM dYacthu bioka 1 «JlucuuminHel
(MoTynn)» y4eOHOro IJIaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPbIE CTYJIEHT MPUOOPEN MPU OCBOCHUU
MPEAIIECTBYIONIUX JUCHUIUIUH «0aKanaBpruaTay:

«Heoprannueckas xumus»;

«Du3uKa U XUMHS TBEPAOTO TEIay;

«MareprnanoBeIcHUE U XUMHUYECKUE TEXHOJIOTUNY;

«Du3nyeckass XMMHSL TYTOIUIABKUX  HEMETAUIMYECKUX W CHUJIMKATHBIX
MAaTEPHUATIOBY.

3HaHUS U YMEHHs, TPUOOPETEHHBbIE NPU OCBOCHUM JaHHOW JAUCIUIUIMHBI,
pEeUM3YIOTCA  CTYAEHTOM IIpU  IPOXOXKJICHUUM  MPOU3BOACTBEHHOM  IPAKTHUKH,
MIPOXO0KJAEHUU I'OCYAAPCTBEHHOW UTOTOBOM aTTECTAllUH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 PacnpenejieHue y4yeOHBIX 4YacOB MO TeMaM IMCHUILUIMHBI M BHIaM
3aHATUN

Ne HanmeHnoBaHue TeMbl KomuuectBo yacos
TEMBI (comepKaTenbHBIX MOJyJIEH ) (ounast / 3a04yHas popma)
Beero B ToM gncne
Jlexuuu | Jlabop. [Tpaxr. CP

1 | MecTto HaHOYACTHYEK B HepapXuu
pacnpeneneHuss Mexay 00beMHBIM 16/16 2/0 a1 an 6/14
MaTepuaJioM U MHPOM aTOMOB |
MOJICKYIL.

2 | 'maBHbBIC HaNpaBJICHUS 16/18 o 41 41 6/15
UCIIOJIb30BaHUS] HAHOMATEPUAJIOB.

3 | Knaccuduiams 16/16 2/0 41 41 6/14
HAHOCTPYKTYPHBIX CUCTEM.

4 | Pasmepmbiii et B 17118 | 21 41 41 7115
HAaHOCTPYKTYPHBIX MaTepHaIaX.
[MonuaucnepcHble HAHOCHCTEMBI. 17/16 2/0 4/1 4/1 7/14
DU3UKO-XMMUYECKUE METO/IbI
KOHTPOJIS JMCTIEPCHOCTH B | 18/17 2/0 5/1 5/1 6/15
HAHOJUCIIEPCHBIX CHCTEMaX.

7 OcHOBHbIE HampaBJICHUSI CO3JaHUS 18/17 on 51 5/1 6/14
HAHOYACTHII.




Ne HaumeHnoBanue Tembl KonuuecTBo uacoB
TEMBI (comeprkaTenbHBIX MOTYJICH ) (ounas / 3a04yHas hopma)
Beero B ToMm unciie
Jlekmmu | JlaGop. ITpaxr. CP
8 | PemakcarmoHHblE  TMPOLIECCHI B 17/17 31 an an 6/14
YIBTPAAUCIIEPCHBIX CPEIaX.
NupuBunyansHOE 3a1aHuE 9/9 9/9
KypcoBoii npoekT 0/0 0/0
Hroro no BuaaM 3aHsATHIA 144/144 17/4 34/8 34/8 59/124
KonTposb 0/0
UTOro 144

q)OpMI/IPOBaHHe KOMHeTeHHHﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCHUIIJIUHBI

Komnerennu TeMbl TUCHUIIIMHBI, HalleJIeHHbIC Ha (POpMUpPOBaHHE
KOMIIETECHIINHU
OK-4 Tems! 2, 3,4, 8
[1K-7 Temnr 1,4,5,6,7
3.2 Jlekuuu

Tema 1. MecTo HaHOYACTUYEK B MEPAPXUU PACTIPEICICHUS MEXAY OOBEMHBIM
MaTepuaJoM U MUPOM aTOMOB U MOJIEKYJI.

ConepxaHue TeMHI 1:

Pacnipenenenue nucnepcHbIX CUCTEM Ha TpyOOIUCIIEPCHBIE U TOHKOINUCIIEPCHBIE.
Kputnuecknii pazmep HaHodacTUYeK. Pa3fensl Hayku, M3ydarollhe HAaHOJIUCIIEPCHBIC
cuctembl. O011ast XapaKTepUCTHUKA MEJIKO3EPHUCTHIX U HAHOAUCIIEPCHBIX CPE.

JIureparypa k Teme 1: [1, 2, 3]

Tema 2. I 'maBHBIE HAIPABJIEHUS UCIIOJIb30BAaHNS HAHOMATEPUAJIOB

ConepxaHue TeMbI 2:

HanouacTuiipl B OMOTEXHOJIOTMH M MeIuUUHE. buoiornyeckue MeETKH U
mapkepbl. Dmroopodopsl. VMckyccTBeHHbIE OpraHbl, TPAaHCIUIAHTAThl, 3JIEKTPOHHBIE
CTUMYJIATOPBI, KOHTaKTHBIE JIMH3bI, HHCYJIMHOBBIE moMmbl U Jp. CoBpeMeHHOE
oIpeieNieHUe MOHATHE OnoMaTepUabl.

Jlutepatypa k Teme 2: [1, 2, 3]

Tewma 3. Knaccudukanust HAHOCTPYKTYPHBIX CUCTEM

ConepxaHue TeMbl 3:

Perynsapubie, croxactudeckue, (GuUOpHIUIApHBIE CTPYKTYphl. PerymspHocTh
JAMUHApHBIX  CTPYKTyp.  Marpuunble  1aByxda3Hble  cuctembl.  OCHOBHBIC
Pa3HOBUIHOCTH MHOTO(a3HBIX HAHOCTPYKTYPHBIX CUCTEM.

Jlutepatypa k Teme 3: [1, 2, 3]

Tema 4. PazmepHsiil 3¢ (HEKT B HAHOCTPYKTYPHBIX MaTepHraiax

Conepxxkanue TeMbI 4:
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Uro Takoe pasmepHbii 3ddexkr? OCHOBHBIE OCOOCHHOCTH TIPOSBIICHUS
pasmepHbIX dhdexToB. M3menenne $ha30BbIX paBHOBECH B HaHOCUCTeMax. PazmepHas
3aBHCHUMOCTh KMHETHYeCKUX CBOUCTB. Koaduuuentsr auddys3un B HAHOCTPYKTYPHBIX
MaTepuanax. BausHue pasmepa 4acTU4YeK Ha TEXHOJIOTUYECKUE YCIOBHS MOITYUCHHS U
CBOWCTBA MaTE€PHUAIIOB.

Jluteparypa k Teme 4: [1, 2, 3]

Tema 5. IlonmmaucrnepcHble HAHOCUCTEMBI

CopaepxkaHue TEMBI 5:

KonuuecTBeHHass  XapakTepUCTHKA  TMOJUAUCIEPCHOCTH.  TpeOoBaHUS K
onpenesieHno GYHKIMKM pacipeaesIiCHUs] YacTHIl 10 pasMepaM. MeTobl ornpeeacHus
pacnpenenenus dYactuil. CTaTUCTHYECKUM aHAIU3 T'E€OMETPUU XaOTHUYECKUX WU
CITy4alHBIX YITAaKOBOK B IIPOCTPAHCTRBE.

Jlutepatypa Kk Teme 5: [1, 2, 3]

Tema 6. ®uU3UKO-XMMHUYECKHE METOJAbl  KOHTPOJSI  JUCHEPCHOCTH B
HAHOJMCIIEPCHBIX CHCTEMAX

CopepxaHne TeMBI 6:

BryTtpennsas u HapykHas noBepXHOCTh. CenMMEHTalnOHHbIM aHann3. Popmyna
Crokca. [lpuHuunbel HaxoXAeHHs (QYHKIUU paclpeleseHusT YacTHIl M0 pa3Mepam.
AJncOpOLMOHHBIE METOABI ONPEEICHUS] TMOBEPXHOCTH W PACUET €€ YHUCICHHOTO
3HAYCHUS.

Jluteparypa Kk Teme 6: [1, 2, 3]

Tema 7. OCHOBHBIE HAIIPABJICHUS CO3/IaHUSI HAHOYACTHII

ConaeprxkaHue TEMBI /:

JlpobOnenne o0oO0OBEMHOro MaTepuajga C HCIOJb30BAaHUEM MEXaHWYECKOM,
XUMHYECKOHM, a Taike apyrux (opm sHepruu. CHHTE3 MarepuajoB U3 aTOMOB U
MOJICKYJ METOoJaMH (PU3MUECKON KOHACHCAIMU WM XUMHYECKHUX pPEaKIUid. MeTomsl
PACTBOPHOM XMMUH JIJIA TOJTYYEHHST HAHOIIOPOIIKOBBIX MAaTEPUATIOB.

Jluteparypa k Teme 7: [1, 2, 3]

Tema 8. PenakcalimoHHbIE IPOLIECCHI B YABTPAIUCIIEPCHBIX Cpeaax

ConepsxaHue TeMbl 8:

OcHOBHBIE 3a7au¥ KOHCOJIUJIALIMM HAHOJAMCHEPCHBIX NOpomKoB. IIponeccs
KoajiecueHMu  koaryymsiquu.  CKOpOCTHOEe — cnekaHue. MeToasl  CKOPOCTHOTO
KOMIAKTUPOBAHUS ~ HAHOMOPOWIKOB, ['opsuee  mpeccoBanume.  Criekanue ¢
KOHTPOJIMPOBAHHOW CKOPOCTBIO YIUIOTHEHHUS. MMKpPOBOJHOBOE U PEAKLMOHHOE
cnekanue. BiusiHue pa3nuuHbIX J00OABOK Ha CHUKEHHE TEMIEpaTypbl M MOBBILICHUE
CKOPOCTH CIIEKAHUS.

Jlutepatypa k Teme 8: [1, 2, 3]
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3.3 lIpakTnyeckue (ceMUHAPCKHE) 3aHATHS

Ne Tewma 3ansiTus O0beM, gac. | Jlurtepa-
/11 OYH/3304YH Typa
Cocras, CTpyKTypa, CBOICTBA U MPUMEHEHHE COBPEMEHHBIX
HaHOMaTEePHAJIOB
Pacuer cocTtaBoB MaTepuanoB, 3aJaHHBIX (OPMYIION, a TaKKe
2. CMECH MCXOJHBIX KOMIIOHCHTOB IPH MOJYYCHUHU MTOPOIIKOBBIX 12/4 [1,2, 3]

MaTepUaJIOB PA3IHMYHBIMH METOJIAMH

PaccMoTpeHre  COBPEMEHHBIX ~ METOJIOB  HCCIICIOBAHUS
3. TBEPJBIX PpACTBOPOB M KEPaMHKH C HAHOCTPYKTYPHBIMHU 12/2 [1, 2, 3]
Pa3MEpPHOCTSIMH.
HToro: 34/8

3.4 JlaGopaTopHbie padoThI

Ne Tema paGoThI Oo6wem, | Jlurepa-
/11 Jac. Typa
1 MUKPOCKOTIMYECKHE  HCCIEAOBAaHUS  JHUCIEPCHOTO  COCTaBa 8/2 [1,2 3]
M3MEIbYECHHBIX MAaTEPUaJIOB.
5 Peaknuu B TBepapix  (azax. Uccnenosanue - KUHETHUKH 6/2 1,2, 3]
' TBep10(a3HBIX PEaKIUi TpH 00pa30BaHUN CUJIMKATA HATPHSI. = =
3 OnpeneneHnne  KUHETHMYECKUX  MApaMeTpPOB  B3aUMOACHCTBHUS 12/2 1,2 3]
MOJIOICHOBOTO aHTHPUIA C OKCHUIIOM ITHMHKA.
4 N3yueHne 21eKTpPOPU3MUECKUX CBOHCTB  MbE30KEPAMUUYECKHX 8/2 1,2 3]
' AJIEMEHTOB Pa3JIMYHbIX (OPM U pa3MepoB. T
HUroro: 34/8
3.5 CamocTosiTesibHasi padoTa CTy/IeHTa
Ne Bunbl camocTosaTensHoON paboThI CTyIeHTa O0BemMm, yac.
n/m OYH/3204H
1 H3y4eHue JEKIMOHHOTO MaTepuaa 29/34
2 [TonroToBKa K MPaKTUYECKUM 3aHATUSIM 15/45
3 [ToaroToBka K 1a00paTOPHBIM 3aHATHUSIM 15/45
4 BhiosiHeHHE KYpCOBOTO MPOEKTa 0/0
5 BrinonHenue MHAMBUYATBHOTO 3a1aHUS 9/9
HUTOI'O: 59/124

3.6 KypcoBoii npoekT (padoTa), HHAMBHAYaJbHOE 3aaHNe

Kypcogoii mpoekT (padoTa) Mo AUCHUIUIMHE YICOHBIM IIJIAHOM HE MPEyCMOTPEH.

TemaTnka  WHIWBUIYATLHOTO  3aJlaHUs  CBsi3aHa C  CAMOCTOSITEIBHBIM
pacCMOTPEHHEM U ONHUCAaHUEM COCTaBa, CTPYKTYpbI, CBOWCTB, OCOOCHHOCTEH
MOJIYYCHUSI HAHOMOPOIIKOBBIX MATEpUAIOB W W3ACIUHA ¢ HAHOCTPYKTYPHBIMHU
Pa3MEpHOCTSMHU 3JICMEHTOB W UX MPAKTUYECKOE MPUMEHEHUE M0 TeMaM JTUCIUTIINHBI,
KOTOpBIC HE pAaCCMATPHUBAIOTCS HA JIEKIIUAX U U3YYAOTCS CTYJACHTOM CaMOCTOSITEIHHO.

PekoMeHayeMblii 00beM TMOSCHUTENBHOW 3alHMCKH 10 HWHAMBHIYyAIbHOMY
3a/1aHuIo — He Oosiee 15 cTtpanui popmara A4.
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4. ®OH/I OHEHOYHBIX CPEJCTB

4.1 Kputepuu ¥ IWKaJbl I HHTEITPUPOBAHHON OLEHKH YPOBHA
c()OpMHPOBAHHOCTH KOMIIETEHIIUH

Cocmasnarowas KomnemeHyuy — NOIHOMA 3HAHULL

HYJICBOM YpOBEHb: HEBEpPHBIC, HE APTryMEHTUPOBAHHBIC, C MHOXECTBOM TIPYyOBIX
OoImM1OOK OTBETHI HA BOMPOCHI. Y POBEHb 3HAHUN HHUYKE MUHUMAJIHBIX TPEOOBAHUM;
MUHHUMAaJIbHBIN ypOBEHB: JIaHbl HE IIOJHBIC, HETOYHBIE M HEapTyMEHTHPOBAHHBIC
OTBETHI Ha BOIPOCHL. J[OMyIIEHO MHOrO IpyOBbIX OIIMOOK. YPOBEHb 3HAHUM HUKE
MUHHUMAJIBHBIX TPEOOBaHUI;

IIOPOTOBBIN YPOBEHb: JIaHbl HEJOCTATOYHO MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHbBIC
OTBETHI Ha BOMPOCHI. [[I0XO 3HAET TEPMHUHBI, ONPEACICHUS U TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBI. [[omyIlieH0 MHOTO HETPyObIX OLIUOOK;

CpeAHUN YPOBEHb: JIaHbI JIOCTATOUYHO MOJIHBIC, TOUYHBIE U aPTyYMEHTUPOBAHHBIC OTBETHI
Ha BOINpPOCHL. B 11€e70M 3HAeT TEPMUHBI, OMNPEACICHUS U TOHSTHSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, NPUHIMUIBL. JOMyIIeHO HECKOJBKO HErpyobIx
OIINOOK;

MIPOJIBUHYTHINM YPOBEHb: JlaHbI IMOJHBIC, TOYHBIE U APTYMEHTUPOBAHHBIC OTBETHl HA
BOIIPOCHI. 3HAET TEPMUHBI, ONMPEACICHUS U TOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMS, MPUHIUIIBL. J[OMYIIIEHO HECKOJIBKO HEIrPYOBIX OIIMOOK;

BBICOKH YpPOBEHb: JaHbl TOJIHBIE, TOYHbIE W APryMEHTHUPOBAHHBIE OTBETHI Ha
BOIPOCHI. 3HAET TEPMUHBI, ONPEICICHUS U MOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUSI, TPUHUMIBI. J[OMYIIeHO HECKOJIBKO HETOUHOCTEH.

Cocmasnaiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE MOHMMAHUS CYyTH METOJMKH PEUICHMS 3a/1auH,
JIOTMYIIEHO MHOXKECTBO IPyOEHIIINX ONTMOOK / 3a1aHUsI HE BBITIOJHEHBI BOOOIIIE;
MUHUMAJIbHBI YpPOBEHB: Ci1a00€ TMOHMMAaHHWE CYTH METOJMKH PEIICHUs 3a7auu,
JonymieHsl rpyoObie ommOku. Pemenuss He obocHoBaHbl. He ymeeT ucmnonb3oBaTh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

MOPOTOBBIA YPOBEHb: JIOCTATOYHOE MOHUMAHHME CYTHM METOJMKH PELICHHs 3aJayu,
JOmylieHbl ommOKu. Pemenuss He Bcerga OOOCHOBaHBL. YMEET HCIHOJIb30BaTh
HOPMATUBHO-TEXHUYECKYI0 JsuTeparypy. Cnabo oOpueHTHUpyeTcs B CIEIHUaIbHOM
HAy4HOU JIMTEpaType;

CPEIHUI YpPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKH PELICHUS 3a1a4M, AOIYIIEHBI
oumOku. Pemienuss He Bcerma OOOCHOBaHBI. YMEET HCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYUHYIO JIMTEPATYPY;

NPOJABUHYTHIM YpOBEHBb: B IIEJIOM IIOHUMAET CYThb METOJUKM PEIUEHHs 3a/1ayH,
JIOMyILEeHbl HETOYHOCTH. (CrnocoOeH O00O0CHOBATh pELICHHs. YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIEHUATBbHYIO HAYYHYIO JIUTEPATYPY;

BBICOKMH YPOBEHb: TOHUMAET CyTh METOAMKH pelieHus 3aaaun. CrocoOeH 000CHOBATh
peuieHrs. Y MEET UCIO0JIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUATIbHYIO HAYYHYIO
JUTEPATYpPy, IEPEIOBOM MPOU3BOICTBEHHBIN OIBIT.
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Cocmasnsiowas KomnemeHyuu — e1a0eHue Hagblkamu
HYJIECBO ypOBEHb: HE JEMOHCTPUPYET BIJIAJICHUE HABbIKAMU BBIIOJHEHHUS
npodeccuoHaNbHBIX 3a7a4. He MOXKeT BBIMOIHUTD 3aaHMS;
MUHUMAJIBHBII YPOBEHb: HE JIEMOHCTPHUPYET BIIAJICHUE HABBIKAMH BBIITOJHEHHUS
npodecCHOHANBHBIX 3aiay. VICOBITBIBACT  CYHIECTBEHHBIE TPYAHOCTH TpU
BBINIOJIHEHUH OT/AEJIbHBIX 3aJaHUi;

MOPOTOBBIN YPOBEHB: BJIaJICET HABBIKAMH BBITIOJHEHHS MPO(PECCHOHANBHBIX 33/a4 Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBIIIOJIHAET MEJICHHO U HEKaYECTBEHHO;

CpEeIHUIl YpOBEHb: BIAJCET HABBIKAMU BBIIIOJIHEHUS TNPO(PECCHOHAIBHBIX 3aJad.

3a/aHus BBINOJIHSIET HA CPETHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

- IPOJABHHYTBHIM  ypOBEHb: BJAJEET YBEPECHHBIMH  HABBIKAMHM  BBIIIOJIHEHHS
npo(ecCHOHANBHBIX 3a/a4. BBICTPO M KaueCTBEHHO BBIMOJIHAET 3a/JaHUs, MHOI/A
JIOIyCKasi HE3HAYUTENbHBIE TIOIPEIIHOCTH;

- BBICOKMH  YpOBEHb:  BIAJCET  yBEPEHHbIMH  HABbIKAMHU  BBIIIOJIHEHUS
NpO(ECCUOHANBHBIX 3a/Jad. BBICTPO M KAa4yeCTBEHHO BBINOJHAET 3aJaHus, IpH
HEO0OXOIMMOCTH JEMOHCTPUPYS TBOPUECKUN MTOAXO.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul
HYJICBOM ypOBEHBb: HAa HYJEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WU JIBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHHMaJIbHBII yPOBEHb: Ha MHHHMAJIBHOM ypOBHE C(OpPMHpPOBaHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;
MIOPOTOBBIN YPOBEHb: Ha IMOPOTOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIINC;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;
- CpeIHUN YpPOBEHB: Ha CpeIHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIINE; OJHA
WU JBE 13 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
- TPOJBUHYTHIA YpPOBEHb: Ha TPOJBUHYTOM YypOBHE C(OPMUpPOBAHBI: BCE
COCTaBJISIFOIIUE; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;
- BBICOKMH YypOBEHb: Ha BBICOKOM YpOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONINE
KOMIIETCHIINH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiera
DK3aMeH y4eOHBIM IJIAaHOM HE TPEyCMOTPEH.
4.3 Kputepum onileHMBaHUA

OreHrBaHNE YPOBHSI OCBOEHHS CTYJEHTOM y4eOHOro MaTepuana IUCHUIUIUHBI
«HaHOTEeXHOJIOrMY HaHOMAaTepHUabl» MPOU3BOJNUTCA B X0/I€ TEKYLIETO KOHTPOJIS.

Texymuii KOHTPOJb 3HAHWN  CTylneHTa O4yHOM  (opmbl  OOydeHHs
OCYUIECTBJISIETCS IO Pe3yJibTaTaM MPAKTUYECKUX 3aHIATHM, J1abopaTopHbIX padoT,
BBINIOJIHEHUST MHAWBUAYAJIBHOTO 3aJlaHUA; CTYAEHTa 3a04HOW (POopMbI 0OydeHHUs — IO
pe3yspTaTaM — NPaKTUYECKUX  3aHATUM, J1a00paTOpHbIX  paboOT,  BBINOJHEHUS
KOHTPOJIBHOM pa0OTHI.

BrinonHenue 3a1aHnii Ha NPAKTUYECKUX 3aHITUSIX, BBINOJIHEHHE J1a00paTOPHBIX
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paboT ¢ 3almUTON OTY€Ta, BBINOJHEHUE WHAMBUIYAIBHOTO 33JaHUsl (KOHTPOIBHOMN
paboThl), MPEAYCMOTPEHHBIX paboyell MpoOrpaMMONl  JUCHUIUIUHBI,  SIBISIETCA

HEOOXOMMBIM YCIIOBHEM JIOMyCKa CTY/IEHTA K 3a4ETY.

Tabmuna 1 — Pacnipenenenne 0auioB TEKYIIEro KOHTPOJIS

®opMa KOHTPOJIA Bo3mokHOE KOIM4eCcTBO [Ipumeyanue
0a/IoB
Jlst cTyneHToB ouHOM (hopMBI 00YUEHUS
OT4éT O BBITIOJTHEHUH 8 3a/1aHue BBIMOJHEHO MPABUIIBHO.
3a/laHus Ha 5 3a/iaHue BBIOJIHEHO B 1I€JI0M MPaBUIIBHO,
MIPAKTUIECKOM BO3HUKIIU TPYIHOCTH B OOBSICHCHUN
3aHSTHU. METOJIMKH pacueTa.
OTtuét mo
nabopaTopHO paboTe
Htoro mo 56 U3 pacuéra 4 mabopaTtopHBIX pabOThI U 3
NPAKTHYECKUM MPAKTUYECKHUX 3aaHUsl.
3aHATHAM U
J1a00paTOPHBIM
pabotam
(MakcHMAaJIbHO
BO3MOKHOE)
Brinmonnenue 44 [Tpu BBIIOTHEHUY 3aJaHUST U3II0KEHUE
WHIUBUIYAITBHOTO Marepuala apryMeHTHPOBAaHHOE,
3a/laHus nocieaoBarenbHoe, paboTa opopmieHa
rpaMOTHO
35 3a/iaHue BBIMOJHEHO B IIEJIOM MPaBUIIBHO,
MMEIOTCS 3aMEUaHUI0 110 0(OPMIICHUIO
paloThI
HUTOI'O: 100 MakcumMaabHO BO3MOXKHOE
Jlnis cTyneHToB 3a04HOU (hOpMBI 00yUEHUS
OT4éT O BHIMIOTHEHUU 8 3a/iaHue BBIMOJIHEHO MPAaBUIBHO.
3a/IaHus Ha 5 3a/1aHue BBIMOJIHEHO B IIEJIOM IPABUIIBHO,
MPaKTUIECKOM BO3HUKIIU TPYIHOCTH B OOBSICHEHUN
3aHSTHH. METOJIUKH pacueTa.
OTtuér no
nabopaTopHo paboTe
Hroro no 56 U3 pacuéra 4 mabopaTopHbIX pabOTh U 3
NPaAKTHYECKUM MPAKTUICCKUX 3aaHUSI.
3aHATHSIM U
J1a00paTOPHBIM
padoram
(MakcHUMAaJIbHO
BO3MOKHO€)
BeimonHenue 44 [Tpu BBITIOJTHEHUH 3a[aHHSI H3JIOKCHHE
KOHTPOJIBHON pabOThI MaTepuaia apryMeHTUPOBAHHOE,
(MHAVBUIYATEHOTO mocJeioBaTeIbHoe, paboTa ohopmiieHa
3a/1aHus) IpaMOTHO
35 3a/1aHue BBITOJTHEHO B IICJIOM MPaBUIIBHO,
UMEIOTCS 3aMEYaHHIO 10 0POPMIICHHUIO
paboTHI
HUTOI'O: 100 MakcumMaibHO BO3MOXKHOE
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HToroBas oneHka omnpeesseTcss MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAJUIOB TI0
pe3ynbTaTaM TEKYIIEero KOHTPOJII W KOJIWYeCTBa OaioB 1O WHIWBHIYATHbHOMY
3amannio. MakcuMaJbHO BO3MOKHOE KoJinuecTBO 0asioB — 100.

[lonyuennass onenka 1o 100-Oa/uibHOM TWIKalle OMNPEAENAeT OLEHKY [0
rocynapctBeHHoM mkane u mkajge ECTS:

Cymma 0OasioB Ouenka Onenka
o 100-0anpHO# 1mIKae no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJe
90-100 A
80-89 B
7579 c 3a4TEHO
70-74 D
60-69 E
35-59 F
0-34 = HE 3a4TE€HO

* — ¢ 00s13aTENIbHBIM IMOBTOPHBIM M3YUCHUCM NUCHUILINHBI.

4.4 IlpuMep TeKyLIero onpoca Ha NPAKTUYECKHUX (CEMUHAPCKHUX) 3aHATHAX
U J1a0opaTopHBIX padoTax

Ha mpumepe nmabopatopHoit paboTel «OnpeaesieHne KHHETHYECKUX MapaMeTpOB
B3aMMOJICUCTBUS MOJIMOACHOBOTO aHTUPHIA C OKCHUIOM ITMHKA

1. Kakas craguss peaknuu B3aumoAehcTBUs MoOz u  ZnO sBiseTcs
JTUMUTHPYIOILEH?

2. Kakoli ocHOBHOM (PU3MKO — XUMHUYECKHH IapaMeTp OIpeAcisieT CKOPOCTh
muddy3un 1 OT Kakux PakTopoB OH 3aBUCHUT?

3.Kakue cymiecTByrOT BUIbI TUMPYy3UH U pACIIONIOKUTE X 110 MEPE YOBIBAHHUSI.

4. Kakue HenoctaTku ypaBHeHul SAnaepa u Kperepa — Lurnepa?

5. Kakue nonyiieHusl BKJIaJbIBAIMCh B CXeMy TBepAO(a3zHON peakiuu 10
Sunepy?

6. [louemy B ypaBHEHUN KMHETHKHU TBEPAO(]PA3HBIX pPEaKLMid B MOPOIIKOOOPA3ZHBIX
cMmecsix, SlHaep CBS3BIBAET TOJUIMHY CJIOS NPOAYKTAa CO CTENEHbI) XHWMHUYECKOIrO
MpEeBpAILEHUs] OJHOTO U3 KOMIIOHEHTOB?

7. Kakoe ypaBHEHHE OINHUCHIBAa€T KHHETHKY TBEpAO(}a3HOro mpouecca B
chepruueckom 3epHe?

8. O ueM CBUICTENbCTBYET MPSIMOJIMHEHHAS 3aBUCUMOCTh QyHknu G = f(1)?

9. Kakas rpadudeckas 3aBucumocth GyHkuuu G = f(T) mMo3BoOIsSET OMpeaennuTh
KOHCTaHTy CKOpOCTH?

10. Or Kakux TEXHOJOTUYECKHX (PAKTOPOB 3aBUCUT KHUHETHUKA PAa3JTHUHBIX
(U3UKO-XUMHUYECKHUX MTPOIIECCOB?

4.5 KypcoBoe npoekTupoBaHue

VY4eOHBIM IJIaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.
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5 PEKOMEHAYEMAMS JIMTEPATYPA

I. OcHoBHas JMTEpaTypa
1. CamaxoB A.M. Kepamuka: uccleIOBaHHE CBHIPbs, CTPYKTypa, CBOWCTBa
[DnexTpoHHBIHN pecypce]: yueOHoe mocodue st By30B / A.M. Canaxos, P.A. Canaxosa;
Kazan. narm. uccnen. texuon. yH-T. - 438 KO6. - Kazanp: KHUTY, 2013. - 1 daiin. -
Cuctem. TpeboBanusi: Acrobat Reader. http://ed.donntu.org/books/cd5504.pdf

I1 JonosiHUTEILHAS JIMTEpaTypa

2. Jlynuk B.M. ®usnko-xuMu4yeckre MeTO/Abl aHaiu3a [DJIEeKTPOHHBIN pecypc]:
yueOHoe nocodue / B.W. JIynuk, A.E. Cob6ones, FO.B. Uypcanos; ®T'OY BIIO "Tsep.
roc. TexH. yH-T". - 3 MO. - TBeps : TBep. roc. TexH. yH-T, 2014. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd4760.pdf

3. KynemerseBa B.b. IlepcniekTuBHBIE KOMIIO3MIIMOHHBIE M KEpPaMHUECKHE
MaTepualbl [DNEKTPOHHBIN pecypc]: yueOHoe mocodue s By30B / B.b. KynbmeTnena,
C.E. Ilopo3oBa, A.A. Cmerkun; ®I'6OY BIIO "Ilepm. Hal. uccien. NOJIUTEXH. YH-T'. -
24 MO. - Tlepmb: U3n-Bo IlepMm. Hau. uccien. moautexH. yH-ta, 2013. - 1 daitn. -
Cuctem. TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd5461.pdf

6 YYAEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B JOHHTY:

4. Meronuueckre yKazaHUsi K JIa0OpaTOpHBIM paboTaM MO JUCIMIUINHE
«HanoTexHoIOrMM ¥ HaHOMaTepuanbDy Mg CTyAeHTOB HampasieHus 18.04.01
«XUMHUYECKasi TEXHOJOTUs», Marucrepckas mporpamma « TexXHOJIOTHs TYTroIUIaBKUX
HEMETAUIMYEeCKUX © crIMKaTtHbIX MatepuaioB» / ['OYBIIO «JOHHTVY», kad.
«ITpuknagHas 3K0J0THS U OXpaHa OKpyxkatouieit cpeap»; coct.: FO.C. IIpununko, C.B.
['opbarko. - OnekrtpoH. mad. (1 ¢ain). — Howeuxk: JOHHTY, 2020. — Cucrem.
TpeboBanusi: Acrobat Reader. (moctymn yepe3 TUUYHBIN KaOUHET CTYJEHTA).

5. Meromnueckne yKazaHUS K MPAKTHUYECKUM  3aHATHSAM TI0  KypCy
«HanoTexHOMOrMM W HaHOMATepHalbD» ISl CTyaeHToB HampasieHus 18.04.01
«XWMHUYECKas TEXHOJOTHS», Marucrepckas mporpamma « TeXHOJOTHs TYroIuIaBKUX
HEMETAUIMYEeCKUX © CcHIMKaTHBIX MatepuaioBy / T'OYBIIO «JOHHTY», kad.
«IIpuknagHas 3K0JIOTHSl U OXpaHa okpyxkarouei cpeash»; coct.: 0.C. Ipumunko, C.B.
[opbatko. - Dnektpon. mad. (1 dain). — Joweuk: JOHHTY, 2020. — Cucrem.
TpeboBanwms: Acrobat Reader. (ocTym uepe3 TMUHbBIN KaOWHET CTYIEHTA).

6. Meroandeckue yKa3aHHWS K BBIMOJHEHUIO WHIWBHIYAJIbHOW pabOTHI TI0
mucruiuinHe «HaHOTEXHONMOTMM W HaHOMATepuasbDy I CTYJACHTOB HaIpaBICHUS
18.04.01 «Xumuueckass TEXHOJIOTHSI», Marucrepckass mnporpamma «TexHosorus
TYTOIUIABKUX HEMETANTMYECKUX U CHUJIMKATHBIX MaTepuasioBy Bcex (opm oOydeHus /
['OVYBIIO « IOHHTVY», kad. «IIpuknagHas 3K0J0THs U OXpaHa OKPYXKAIOIIEH cpeabDy;
coct.: FO.C. Ilpununko, C.B. 'opbatko. A.A. bepectoBas. - DnexkTpoH. aad. (1 daitn).
— Jloneux: JIOHHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader. (moctym depe3
JUYHBIN KaOWHET CTYJICHTA).


http://ed.donntu.org/books/cd5504.pdf
http://ed.donntu.org/books/cd4760.pdf
http://ed.donntu.org/books/cd5461.pdf
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/. Metoauueckre ykazaHHS 1O OpraHU3alMU CaMOCTOSITENIbHOM paboThl MO
qucuuiuinHe «HaHOTEXHONOrMM W HaHOMAaTepuasbly Uil CTYACHTOB HaIlpaBJICHUS
18.04.01 «XuMuueckass TEXHOJOIUS», Marucrepckas mnporpamMma «TexHosorus
TYTOIJIABKMX HEMETAITNYECKUX U CHIHKATHBIX Matepuanony» / TOYBIIO « IOHHTY»,
kad. «[IpukmamgHas 3K0IOTHS U OXpaHa OKpyxaromiei cpeasny; coct.: F0.C. IIpumunko,
A.A. bepecroBas. - OnekTpoH. aaH. (1 ¢aiin). — Honeuk: JOHHTY, 2020. — Cucrewm.
TpeboBanms: Acrobat Reader. (mocTym uyepe3 THUHbBIN KaOWHET CTYEHTA).

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCyPChI
OBC JOHHTY - http://donntu.org/library
SBC IPRbooks - http://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JlekunoHHbIE 3aHSATHSA:

VYyeOnass ayautopusi Ne7.402 y4eOHbI KOpmyc 7 AJis NMPOBEACHHS 3aHATUH
JICKIIMOHHOTO THUIA, TMPAKTUYECKUX 3aHSITUH, TPYINIOBBIX W HUHAUBUIYATBHBIX
KOHCYJIbTAIMK, TEKYIIero KOHTPOJsA, (MyJIbTHMEIUHHOE OO0OpYyIOBaHHE: HOYTOVK,
oneparmonHass cuctemMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIBTUMEIUUHBIA MPOSKTOP, PKPaH; CIeIUaIn3upoBaHHas MeOellb: T0CcKa ayIMTOpHAas,
MapThl, IEMOHCTPAIIMOHHBIE CTEH/IbI U TJIAKATHI.

7.2 IlpakTHYecKue 1 JJadOpPaTOPHbIE 3AHATHS:

Vuebnas aygutopuss Ne7.402 y4yeOHBIA KOpmyc 7 s TIPOBEACHHS 3aHSATUHN
JICKIIMOHHOTO THUTMA, TNPAKTUYECKUX 3aHATHMA, TPYIIOBBIX U HWHIAWBUAYATbHBIX
KOHCYJIBTAIIMM, TEKYyIIero KOHTPOJs, (MyJIbTUMEIUHHOE OOOpYyJIOBaHUE: HOYTOYK,
oneparmonHass cuctemMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIbTUMEIUUHBINA TPOEKTOP, IKPaH; ClIeHUaIN3MpOBaHHas MeOeb: 10CKa ayAUTOpHAs,
napThl, AEMOHCTPALMOHHBIE CTEH/IbI U MJIAKATHI.

VYyebnas maboparopuss Ne 7.301 yueOHbII Kopmyc 7 i NOPOBEACHUS
Ja00paTOPHBIX 3aHSTUH, TPYIIOBBIX W HWHIUBUAYAIBHBIX KOHCYJbTAIMM, TEKYIETO
KOHTpOJIs, (MyJnbTUMenuiiHoe oOopynoBaHue: kommbioTep Pentium 2.9 GHz/4 Gb
0O3VY/500 Gb HDD, monutop TFT 22" Samsung SM2243BW, onepaimonHas cuctema
Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), cnenuanu3upoBaHHas MeOeb:
JIOCKa  ayAuTOpHAasl, MapThl, JEMOHCTPAllMOHHbIE  CTEHJbl W  IUIAKaThl).
Cnenuann3nupoBaHHOE o0opyaoBaHUE: criekTpodoromerp SPECORD-MA40,
cnekrpoporomerp SPECORD 751R, cmekrpodporomerp C®D-26, mnomsporpad
yauBepcanbHbiid [1Y-1, ocrmmnorpad ceromyueBoit H 117/1, ocumunorpad yHuBep-
canbHbI  3anomuHaromuii  C8-13, ocmworpad IBYyXJyuyeBOHl YHUBEpCAJIbHBIM
sanomuHaommii - C8-14, ocmwuiorpad aAByxiydeBod 3anmomuHaronui  C8-17,
MukpoamnepmuwuinBosnbT™MeTp  H-399, HanoBonsTammepmerp P-341, BosbTMETp
uudpoBoit nmocrosiHHoro Toka Il 1413, npubop komOuHupoBaHHBIN HUPpoBoi 11-
4300, morenumometrp KCII-4, ycuiurtenb HampsKEeHUs MOCTOSIHHOTO Toka B5-9,
ncTouHUK mutanus b5-50, nctounuk nuranus b5-46.

VYuebnas nabopatopust Ne 7.304 yueOHbI Kopmyc 7 [JIsi TPOBEICHUS


http://donntu.org/library
http://www.iprbookshop.ru/
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7a00paTOPHBIX 3aHATUM, MPAKTUYECKUX 3aHSATUM, TPYNIOBBIX W WHIUBHUIYATbHBIX
KOHCYJIBTALIMM, TEKYLIEro KOHTPOJIA, CHEHHATM3UpPOBaHHAasg  MeOenb:  JOCKa
ayJIMTOpHAsl, MapThl, JEMOHCTPALMOHHBIE CTEHABl M IUIakaThl. CHenuaau3upoBaHHOE
oOopynoBanue:  cnekrpodoToMeTrp  aTtomHo-adcopOrmonHeii  C-115  TIKC;
cnexktpodoroMeTp aroMHO-abcopoumonubiii C-600; mmamennbii dotomerp [1DOM;
MOHOU3MEpHUTENb yHUBepcanbHbl EB-74; mkad cymunbnbiii 2B-151; neus mydenpHas
CHOJI-1,9.2,5.1/9; ynprparepmoctar UTU-3; ymerpa-tepmoctar UTU-2/77; Bechl
ananutnueckue WA-21; cuetunk ra3oBeiii 6apadanusiii ['Ch-400; uentpudyra 1HAK-
1; norerrmomerp KCII-4.

VYyebnas maboparopuss Ne 7.313 yueOHbII Kopmyc 7 i NPOBEACHUS
7a00paTOPHBIX 3aHATUN, MPAKTHUYECKUX 3aHATHM, TPYNMNOBBIX W HMHAUBUAYATbHBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJIS, CHeNHaTM3UpOBaHHAas  MeOenb:  JocKa
ayIUTOpHAs, NApThl, JIEMOHCTPAMOHHBIE CTEHIbl M TakaThl. Crenualn3upoOBaHHOE
obopynoBanue: kojaopumerp-Hedenomerp KOK-2MII; nonomerp yHuBepcaibhbiii EB-
74; xpomatorpad "TTAOXPOM 3101"; xpomarorpad "LIBET-4"; razoananuzatop
[TMAM-5M; nucneprarop Y3JIH-1Y4.2; mukpockon MUH-8; cnexkrpoporomerp CD-
16; usmepurens koHueHntpauuu neu MKII-1; Becsl ananutuueckue BJIA -200 r-wm;
Bechl TexHuueckue T-1000; cuetunk Tra3oBbld Oapabanubiii ['Ch-400; mxkad
cymmnibHblil  2B-151; mortenmumomerp KCII-4; wmukpockom otcdetHeiii  MIIb-2;
aciuparop AM-5.

7.3 CamocTrosiTeJibHAs1 padoTa:

[Tomemienust s caMOCTOSITENIbHOM pabOThl ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K
cetu "HuTepHer" um obOecnedeHHWEM JOCTyna B DJIEKTPOHHYIO HHGOPMAIMOHHO-
o0pa3oBaTeIbHYI0 Cpely OpraHU3allMM: YMTAJIbHbIE 3alibl, y4eOHble Kopmyca 2, 3
(KomnbroTepHasi TeXHUKa C BO3MOXKHOCTBIO MOJKIIOUeHUs K ceTn «MHTepHeT» U
oOecreueHreM JI0CTyMa B JJIEKTPOHHYIO HHGOPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEeay
(BUOC NOHHTY) u anektponHo-o6ubnuoteunyto cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCThIO MHJMBHAYaJIbHOIO HEOTPAaHUYEHHOTO JnocTyna oOyyatomuxcsa B ObC
u OMOC mnocpeactBoM Wi-Fi ¢ mnepcoHanbHbix MOOWIIBHBIX ycTpoicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmiectBennas maunensus MPL 2.0/ Grub
loader for ALT Linux - munensus GNU LGPL v3/ Mozilla Firefox - aunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
muuen3ust GNU GPL.



