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1 Heau 1 321248 H3YYeHH S THCIUILIMHBI (MOTYJIA)

1.1 ITenb ocBOeHHS THCIHHILIHHBI
[lems ocBoeHHS AUCHUIIINHBI «DH3HUecKas XHUMHS HOHIIOJMMEpPOB» COCTOHT B
(GbopMHpOBaHHH Y CTYIEHTOB 3HAHMII 110 (PU3HIECKOI XIMHH CHHTETHIeCKIX HOHOCEIEKTHBHBIX
noInMepoB JUIA 3Q(EeKTHBHOTO HCIIONIB30BAaHUS B Pa3IMYHBIX TEXHOJIOTHYECKHX IIporeccax U
MOATOTOBKA CTYJEHTOB K CaMOCTOSITeIbHOI padoTe B H30paHHOIT 00J1acTH XUMHUH.

1.2 3agayy IHCOHILIHHBI

B 3amaun yueOHOM AUCTHILTHHBI « DU3HYecKas XUMHIS HOHIIOINMEPOB» BXOJHT:

— chopMHupoBaTh Yy CTYAEGHTOB IIpeJcTaBIeHHA O (PUIHKO-XUMHISCKOM IIOBEJICHHU
HOHIIOIMMEPOB;

— copMupoBaTh y CTYIEHTOB 3HAHHS O METOJaX HCCISJOBaHHUA HX CTPYKTYPHBIX H
TPaHCIIOPTHBIX XapaKTePUCTHK;

— chopMupoBaTh MPEACTAaBIECHHA O TEXHOIOTHYECKHX IIpolleccaX C ydacTHeM
HOHIIOIMMEPOB;

— pa3BUTh YMEHHUS TI0 UCIIOIb30BAHHIO HOHIIOJIUMEPOB B PAa3IHIHBIX TEXHOIOTHIX;

— pa3BUTh Yy CTYJIEHTOB HAaBBIKH pabOTHI ¢ yIeOHOI H HAYUHOI THTepaTypoil.

1.3 MecTo JHCHHUILIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOH IIPOTPaMMbI

Juctummna «OU3HIecKasi XUMHUS HOHIIOJIHMEPOBy SBISETCS MCIUIUIHHON O BRIOOPY
BapuaTHBHOI dacTH brmoka 1 "Jlucrmmumuel (Moaymn)" ydeOHOro IIIaHa, (hOopMHpPYeMOit
y4acTHHKaMH 00pa30BaTeIbHbIX OTHONIECHHI. Ee H3yUeHN 0 JODKHO MPeNiecTBOBATh H3YUCHUE
TaKUX JUCIMIUIMH Kak «Heopranwmdeckas xumus», «@uzuka». Jucnuiwmza «DOu3zndeckas
XUMHS HOHIIOJTHMEPOB» SBIISIETCS TEOPeTUUECKOM 0a30i AT TaKUX AUCIUIUINH, Kak «[Iporecch
U ammapatsl B MeMOpaHHOI TEXHOJIOTHH», a Takke «MeMmOpaHbl 1 MeMOpaHHbIE SBICHUS». B
COOTBEeTCTBUH C pabounM y4eOHBIM IUIAHOM JUICIMIUIMHA H3ydaeTcs Ha 2 Kypce. Bug
MIPOMEKYTOYHOI aTTeCTAIlHU: 3a4eT.

1.4 IlepeyeHb MJIAHHPYEMBIX Pe3y/JbTATOB 00y4YeHHS MO JHCHHILVIHHE (MOIYJII0),
COOTHECeHHBIX ¢ IVIAHAPYeMbIMH pPe3yIbTATAMH 0CBOeHHS 00pa30BaTe/IbHOM MPOTrpaMMbI

3ydenue jaHHON ydeOHOIl JUCIMIUIMHBI HampaBieHO Ha (QoOpMIpoBaHHE Y
00yJaromuxcs cAeIyIOIIX KOMIISTESHITIIL:

Kog i1 manmveHoBaHIIE HHOHNKaTOpa PE3YJIBT3T]:I OGY‘IQHIISI IO OTHCITHILTHHE

IIK-1. Cnocoben OCYHIeCTB/JIATE CTAHIAPTHBIC OMePAIIHH IO NpedTaraeMbiM MeTOOJHKAM, HANpAB/JI¢HHbIE
HA MOJOYIeHHEe H HCCJIeJ0BAHHE PA3THIHBIX coeIHHeHHH H MATEpHAIOB

HIIK-1.1. OcymiecTBIsSeT CTaHTapTHEIE | 3HAeT cIOCcOOHI MONYIeHIII HOHIIOIIMED OB

Oomepallll 10 MpeJgaracMbIM  METOMIKAM, | YMeEeT IOIh30BaThCA XIIMITIECKIIM 000pYI0BaHIIEM.
HalpaBlIEHHBIE Ha IIONYYESHNE H IICCIE/I0BaHIE | BraJgeeT OCHOBHBIMH TIOHSTISIMI W TEPMHHOJOTHEH B
XHMHYECKHX COE/NTHEHIII Pa3IIHOIl IPHPOIBI H | 00IaCTH CHHTETIIECKIX HOHTIOMIMEDOB.

MaTepHaloB Ha IIX OCHOBE.

HITK-1.2. Brionpaer ONTHMANIBHBIE | 3HAST METOIBI IICCIEJOBAHI CIPYKTYPHl I CBOIICTB
nmabopaTopHBIE METO/BI TIOTydeHIId I | IOHIIOMIMEPOB.
1IccTIeI0BaHIS XIIMITIECKIIX COeNIHEHHT | VMeeT ompeennTsh (QIBNKO-XIMHYECKIIE XapaKTepICTHKII

pa:smmoﬁ MpIIpOIRI II MaTEPIIAJIOB Ha IIX OCHOBE HOHIIOJIIMEPOB.
Brajgeer HaBBIKaMH BBIIIOTHEHIS 0a30BBIX onepamn"x o
HCCJIE JOBaHITHO CBOIICTB HOHIIOIIMEPOB.

Pe3ynpTaThl 00yUeHIS TUCIHIUINHE JTOCTHTAOTCS B paMKaX OCYIIECTBIICHHS BCeX BHIIOB
KOHTAaKTHOW M CaMOCTOATENTbHOI paboThl OOYYArONMMXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM TLIAHOM.

HMKaTOpel  TOCTHIKEHHS KOMIIETEHIIHI CYHTAlOTCAd C(HOPMHPOBAHHBIMU  TIPH
TOCTIDKEHUN COOTBETCTBYIONINX UM Pe3yIbTaTOB 00y IeHIU.



2. CTpyKTYpa H coliep:KaHHe THCIHILTHHbI

2.1 PacnipeesieHHe TPYX0E€MKOCTH JHCIUILTAHBI IO BHIaM padoT

OOmas TpyJ0EMKOCTh JIUCIUILTHHBI COCTaBIgeT S5 3adeTHBIX enuHHI] (180 wacoB), ux
pacmpeseIeHne Mo BujiaM padoT MpejicTaBlIeHo B Ta0auie

B yueGHOII paboTEI Bcero CemecTphI
JACoB (gacsr)
3 4
RoHTaKkTHag padoTa, B TOM YHCIeE:
AyIHTOpHBIE 3aHATHS (BCero): 118 68 50
3aHATHA JIEKIIHOHHOTO THIIA 40 34 16
nabopaToOpHBIE 3aHATIS 68 34 34

NMpaKTHYISCKIIE 3aHATIIA

CEMITHAPCKIIE 3aHATHA - Z B

HHag KOHTAKTHAS padora:

KoHTpons camocTosgTensHoll padotsl (KCP) 6 4 2
IIpomesxyTounas arrectains (ITKP) 04 0,2 0,2
CamMocTosTeIbHAS padoTa, B TOM YHCJIE: 55.6 35.8 19.8
OdopmireHne 1abopaTOPHBIX paboT 20 10 10
CamocToATeIbHOE H3YUEHIE TEOPEeTHIECKOTr0 MaTepHaia 15 10 5
IloaroToBKa K TEKYIIEMY KOHTPOJIIO 20,6 15.8 4,8
KoHTpoas:
IloAroToBKA K 9K3aMeHY - - -
O0dunrasg TpyI0eMKOCTh 9ac. 180 108 T2
B TOM 4YHC]Ie KOHTAKTHAA 1244 7.2 5222
pabora
3a4. el 5 3 2

2.2 Copep:xanue QHCHUILIHHBI
PacnpeneneHne BuoB yueOHOIH pabOThI 1 HX TPYIOEMKOCTH IO pa3jielaM JUCITUILIHHEI.
Pa3zeins! (TeMbl) AHCIUIUIHHGIL, H3y4aeMble B 3 ceMecTpe (0uHas dopMa oOyUueHNs)

KomrgecTBo gacoB

Ao BreaymiT
paBon OpHas
Ne HammeHnoBanie pa3ienos (TeM) paboTta
Bceero
I I13 P CPC
L. Cunres u CTPYKTYypa HOHIIOJIHMEPOB 34 10 - 12 12
PaBHOBecHE B reTeporeHHol CHCTEME 32 ] 10 - 10 12
3. Kunetnka nHoHHOro oOMeHa U 3leKTpoMaccorepernoc | 37.8 | 14 - 12 11,8
HTOI'O no pazdenam QuCyunIuHbsl 103.8| 34 - 34 35,8
KoHTpoJb camocTodTeabpHoII paboTel (KCP) 4
IIpomexyTogHas atrectanns (IKP) 0,2
IToaroToBKa K TEKYIIeMY KOHTPOTIO -
O6masg TpyI0eMKOCTh IO JICIIILIIHE 108

Pazjeins! (TeMbl) UCHUIUTHHEL, H3y4aeMble B 4 ceMecTpe (ogHas ¢hopMa oOyueHus)

KomrmecTtBo "acoB

AymuropHas Breayut
Ne HammeHnoBanie pa3ienos (TeM) o OpHas
Bcero paborta ~
pabota
JI 113 JIP CPC
1. 3}IeK'Ip0XHMHH HOHITOIIHMEPOB 30 6 - 16 8




2 TeopenHeCKoe OMHCAHUE ABJICHHUI IIepeHoca B

! 16 4 - 6 6
HOHITOIINMEpPAaX
3.|Obmactn IIPUMEHCHIA HOHIIOJTHMEPOB 23.8 6 - 12 5.8
HTOI'O no pasoenam OUCYURAUHbBI 69.8 | 16 - 34 19.8

KoHTpois caMocTodTe IbHOI paboTsl (KCP) 2

IIpoMesxyTounas arrecraus (HKP) 0,2
TToaroToBKa K TEKYIIIEMY KOHTPOJIIO =
Obu1as TpyA0eMKOCTb IO JICIUIIIIHE 72

IIpumeuanne: JI — mekmuu, [13 — mpakTudeckue 3aHATHS / cemuHapsl, JIP — mabopatopHble

sanaThsg, CPC — camocTosTe IbHAsg paboTa cTyJIeHTa

2.3 Copep:xanne pa3ie/ioB (TeM) THCIHAILIAHBI

2.3.1 3aHATHSA JeKIHOHHOI0 THIIA

No HammernoBaHIIe pa3ena i ks e (i) @opma TeKyIIero
(Temel) KOHTPOIIL
1. |Cumres u cTpyKkTypa Kiaccngukarus moiaimmMepoB. YCTHBIII oTIpoC,
HOHIIOTHMEPOB JIP1
2. |CuHures H cTpyKTypa Peakin ITONIIMEpPH3AINIH I TIONHKOHJEHCAIIIN B CIHTE3€|YCTHBII OIIpocC,
HOHIIOIIMEPOB HoHMonnMepoB. [lonydeHlle TOMOTEHHBIX H TIeTepoTeHHBIX|JIP2
HOHIIONIMEPOB.
3. |Cumres I cTpyKTypa MeTo B! ICCTIEIOBAHIIA CTPYKTYPBI HOHIIOMIIMEPOB. YCTHBIII OTIpOC
HOHIIOIIMEPOB
4. |PaBHOBeclE B HabyxaHie HOHHITOB. MoensHblE TIpeIcTABIICHIIA |V CTHBIII OTIpOC,
TeTEPOreHHOII ClIcTeMe  |[HoHOoOOMeHHOTO paBHOBecHs. TepmomHaMika HaOyxamms.  |JIP3
5. |PaBHOBecHe B PaBHOBecne HOHIOIIMEpP - pacTBOp  He3llekTpomuTa.|JIP4
reTeporeHHoil cucteMe  |[I3oTepma ajcopOmm 1 Ko3(GIMIEHTH  pacupe/eNeHms.
CuToBsll 3¢ peKT 1 3(PEeKT BEICATITBAHIIL
6. |PaBHOBecue B PaBHOBecHe  HOHHUT-pacTBOp CILIBHOTO anexTponuTa. |JIP4
reTeporenHoil cucteMe | TepMo/mIHaMIdeckoe ypaBHeHNe JIOHHAHA I €T0 aHAJ3.
7. |PaBHOBecHe B IoroOOMEHHOE paBHOBeCIHE. H3zoTepma obmena, |JIP5, JIP6,
TETEePOreHHOII cicTeMe  |KO3(QUITIeHTH! pa3/ieNieHnsi, pacupeelieHis] I paBHOBECHS.
YpaBHeHHE Huxomsckoro. SBneHnus 3apSAI0BOIT
CEeNeKTHBHOCTH.
8. |KuHeTHKa IOHHOTO OCHOBHBIE 3aKOHOMEDHOCTH IIPOTEKAHNS IOHHOTO oOMeHa.|JIP7
obOmeHa i MexaH3M HOHHOTO 00MeHa. JIMMHUTHpPYIOITas CTais.
3TeKTPOMACCONEPEHOC
9. |KiHeTHKa IOHHOTO DKCIIEpHMEHTAIBHBIE METOJBl I3YUEHHSA KHHETHKH IoHHOro|JIP8
obmeHa 1 obmeHa. OCHOBHBIE TEOPHH KITHETHKI IOHHOTO 00MeHa. KP!
3JIEKTPOMacc oIepeHoc
10. |2nexTpoxmmMis Kaccuduxarnisg MeMOpaHHBIX mpo1ieccoB. IlepeHoc B HoHHBIX | JIP7
HOHIOIIMEPOB TIPOBOHHKAX. IToTok BEMIeCTBa. Venosue
31eKTPOHEHTPATLHOCTIL.
11. |2nexTpoxmmMis VpaBHeHHe MaTepHalbHOro OamaHca. JIBIDKeHIe HOHOB B|JIPS,
HOHIIONIMEPOB 3NEKTPHIECKOM I KOHIIEHTPAIIOHHOM IOIe. TectNe 1
12. |Teopermdeckoe TepMomHaMHKa HepaBHOBECHBIX IpolleccoB Jis ormicaHus|JIP9
OTIHCAHIIE SBIIESHHIT TIPOIIeCCOB NMepeHoca B MeMOpPAHHBIX CIICTEMAX.
TiepeHoca B
HOHIIOIIMepax
13. |Teopetiraeckoe @pHKIIIOHHAs MOJAeTs U (EeHOMEHONOTI™MECKIII IIOAXO]L. |YCTHEII OTIPOC
OIIIICAHIE SBICHIIT Vpasuenna HepHera-ITnanka. JIP10
IepeHoca B
HIOHIIONIMEpax
14. |O6nactn mpimMererns  |[loHmonamMeps! M BogomoaroToBkil. Iomeni obmer B|JIP11
HOHMOIIMEPOB IIMIEBON  IPOMBIIUIEHHOCTH M Me/HKO-OMONOrdecKoil
TIpaKTHKE.
15. |O6nactn mprMeHeHns  |PasgemTenbHBIE dmadparMel B Ipolieccax 3MeKTpoanamiza u|JIP12

HOHIIOTTHMEDPOB

M CM6p AHHOTO 3JICKTPOIIH3A.




J1abopaTopHbIe padoThl

2.3.2 3aHATHS CEeMHUHAPCKOI0 THIA (MPAKTHYEeCKHE / CeMAHAPCKHE 3aHATHS/

Ne HamveHnoBaHIe pa3iena TG @opMa TeKyLIETO
(Temsl) KOHTPOJIA

1. |CuHTe3 I CTPYKTYypa OmnpepeneHne 06MEHHOI €MKOCTH HOHITOTIIIMEPOB. JIP1
HOHIIOJIIIMEPOB

2. |CuHTe3 H CTPYKTypa Ormpeene e IWIOTHOCTH HOHIIOJIIMEPOB JIP2
HOHIIOJIIMEDOB

3. |PaBHOBecue B OmnpepeleHe MaccOBOI [JONMH BOARI B HOHIOIIMepax |JIP3
TeTEPOTeHHOII CHCTEME  |[METOJIO0M BO3/IYIIHO-TEIUIOBOIT CYIIKIL.

4. |PaBHOBecIE B OmnpepdeneHnie I3MEHEHII pa3MepoB Tpn  Habyxawmm|JIP4
TeTEPOTeHHOII CICTEME  |TIOHIIOJIIMEPOB

5. |KumHeTHKa HOHHOTO OmnpepeneHIe CKOPOCTI HOHHOTO 00OMEHa. JIPS
oOmeHa 1
3NIEKTPOMacCcOIepeHOC

6. |KmHeTHKa HOHHOTO OmnpepeneHne IMIMUTHPYIOMIEI CTa QI HOHHOIO 00MeHa JIP6
obOmeHa 1
3NeKTpoMaccolepeHOC

7. |3nexTpoxmmus OmnpepeneHie yIeIbHOI 3JIeKTPOIIPOBOIHOCTH JIP7
HOHIIOIIIIMEPOB HOHIIOMIMEPOB.

8. |DmnexTpoxXuMHS Ornpe geneHne CENeKTHBHOCTH noHmnommepos|JIP8
HOHIIOIIIMEPOB HOTEHINOMETPIIECKIIM METOIOM.

9. |TeopeTmueckoe PacgeT ko3¢ pumeHToB mid Y31 HOHOB B pacTBOpE I JIP9
OTIICAHNE SBICHHIT HOHIOTIMEpPE
nepeHoca B
HOHIIOIIIMEpax

10. |TeopeTHgeckoe OmnpepneneHne O00BeMHBIX foieil mpoBogdmmx a3z B|JIP10
OTIICAHNE SBICHHIT HOHIOIMeEpax
nepeHoca B
HOHIIOJIIMEpax

11. |OGnacTH IpIMeHESHNS IHoHoOOMEHHOE YMATICHIIC BOMIEL JIP11
HOHIIOIIIMEPOB

12. |O6nacTH IpIMeHSHNS JlenoHm3amnmisa BOAb! CMEMIAHHBIM CII0OEM HOHIIOIIMEPOB. JIP12
HOHIIOIIIMEPOB

3amura 1abopatopHoii padotsl (JIP), koHTpoapHas padota (KP).

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT
Kypcoas paboTa He mpeaycMoTpeHa yaeOHbIM IJIAaHOM.

2.4 IlepeveHb YieOHO-MeTOXHIECKOT0 o0ecmedeHHS I CaMOCTOATeIbHOI PadoThl
o0y4Jarommxcs Mo TMCHUILIAHE

Hepeqe}n; yqe6Ho-Me'rommer.:Koro obecrieyeHns HAHICITHILTIHBI 110

Ne Bug CPC BBIIIOTHEHITIO CaMOCTOATEIBHOI paboThI
1 | Odopmnerme mabopatopusx |1. Kononernko H.A., Temima O.A., JIoza H.B., ®amma I1.B., IITkupckag C.A.
paboT MewMbpanHag 3IeKTpoxXmMIs: yaeOHoe mocobme. 2-e M3, ICHp. I JOIL
Kpacuomap, Ky6I'V, 2017. 290 c.
2 CamocTtosarensHoe m3ydeHne |1. Kononenko H.A., lemmmaa O.A., JIoza H.B., ®amma I11.B., IlTkupckas C.A.

TEOPETHYSCKOT O MaTepIlaia

MewmOpaHHasi 37IeKTpoXIMIs: ydeOHoe mocoOme. 2-e 3., HCHp. M JOI.
Kpacuomap, Ky6I'V, 2017. 290 c.

2. Kononernko, H.A., ®omenko, M.A., Bepesnna, H.IL., Bomsdkosma, FO.M.
IopucTas cTpyKTypa MeMOpaHHBIX MaTepnaloB. Ydeb. mocobie. KpacHomap:
Kyo0anckmii roc. yH-T, 2013. 121 c.

3. T'mycum HII, Konomenko H.A. DnekTpoMacconepeHOC B HOHHBIX
TIPOBOJIHIKAX: YaebHoe mocobie. KpacHomap.: Ky6.I'V, 2014. 87c.
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3 ITogroToBka k TekymeMy |l. MeTomdeckne peKOMeHTAI K  OpPTraHH3allil  ayJUTOpPHOI U
KOHTPOTIO BHEayJNTOPHON (CaMOCTOATENbHOI) pabOTH CTYAEHTOB: METOIHYECKIE
yxazamns / coct. T.IL. Cropoxenko, T.b. Iloumnok, A.B. Becramos, H.B.
Jlo3a. — Kpacrogap: Ky6asckmii roc. VH-T, 2018. - 89 ¢.

V4eOHO-MeToANYeCKIe MaTepualbl M CaMOCTOSTENbHON paboThl oOydaromuxcs U3
YHcJia MHBAJIUIOB U JIUII ¢ OTPaHMYeHHBIMU BO3MOKHOCTAMH 3710poBbs (OB3) mpeocTaBiastoTcs
B (hopMax, aJIaITHPOBAHHBIX K OTPAaHUYEHISIM HUX 3I0POBbS U BOCIIPUSTHS HHPOPMAITHUI:

JUtst It ¢ HapyHIeHUsAMH 3peHHS:

— B [I€9aTHOM (hopMe YBETMISHHBIM MIPUPTOM,

— B (popMe 3TIEKTPOHHOTO JIOKYMEHTa,

— B hopMe aymodaiiia,

— B IeuaTHOI Gopme Ha s3b1ke Bpaiind.

JUtst it ¢ HapynIeHUsIMH cyXa:

— B IeuaTHoIl Gopme,

— B (popMe 3TIEKTPOHHOTO JIOKYMEHTA.

JIis It ¢ HapyIIeHUsIMH OMOPHO-JIBUTAaTeIbHOTO amapara:

— B IeuaTHoOI Gopme,

— B (popMe 3TeKTPOHHOTO JIOKYMEHTa,

— B hopMe aymodaiiia.

JlaHHBII TepedeHb MOKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa
o0yJaroIuxcs.

3. OOpa3oBaTe/ibHble TEeXHOJIOTHH, NpHMeHsieMble MPH OCBOCHHH JHCIHILTHHBI
(MoxyJisi)

B xoxme wu3ydueHuS [UCIMIUINHBI MPEIYCMOTPEHO HCIOIb30BAHHE TEXHOIOTHIT
mpoOIeMHOTO 00ydeHHs, BBIIOIHEHHE CTYJIEHTaMH J1abopaTOpHBIX paboT B MajbX TpyImax,
caMoCTOsITeTbHAs paboTa CTYICHTOB.

KoMIleTeHTHOCTHBIII NMOAXOJ B paMKax IPENoJlaBaHUus UCHUIUINHBI peanu3yercd B
HCIOJIb30BAHUHU HHTEPAKTUBHBIX TEXHOIOTHH W aKTUBHBIX METONOB (TpoOJIeMHas JEKIHA,
paboTa B MaJIbIX TPYIMIax) B COYETAHUU C BHEAYIUTOPHOI paboTOil.

NudopMaIioHHble  TEXHOJIOTHH, IpUMEHSeMble TIpH M3YYEHUH JUCIIUIUIHHBL:
HCIOJb30BaHHEe  HH(POPMAIIMOHHBIX  PEeCypcoB,  JOCTYHHBIX B  HH(GOPMAIHOHHO-
TeIeKOMMYHHKAIIMOHHOM ceTH MHTepHeT.

AnantuBHble 00pa3oBaTelbHbIC TEXHOIOTHH, IPUMEHAEMbIe TIPH H3YUSHIH JTHCITUILTHHBI
— JUIS JUIl C OrpPaHHYEHHBIMH BO3MOKHOCTSMH 3I0POBBSl IPEIyCMOTPEHAa OpraHH3aIld
KOHCYJIBTAIIHI C UCIIOIB30BAaHNEM 3I€KTPOHHOI IIOYTHI.

4. OmneHo4HBIe cpeacTea A1 TeRYHIETro KOHTPOJIA YCeBaeMoOCTH H
HPOME}KyTO‘lHOﬁ aTreCTallii

OreHoUHbIE cpejicTBA Ipe[Ha3HAUeHbl JUISI KOHTPOIS M OIEHKH 00pa30BaTelbHBIX
JNOCTIKEHHIT O0YydYaromuXcs, OCBOMBIIMX IIPOTpaMMy YyueOHOH JHCHUILUINHBI «DH3HIecKas
XUMHS HOHIIOJTHMEPOB».

OmeHoYHbIE Cpe/ICTBA BKIIOUAET KOHTPOJIbHbIE MaTepHallbl [l MPOBEICHI TeKylero
KOHTPOJISI B (OopMe BOIPOCOB JUISI YCTHOTO OIpOca, TECTOBBIX padOT, KOHTPOIBHBIX padoT,
KOHTPOJIBHBIX BOIIPOCOB K J1a0OpaTOpHBIM paboTaM, U MPOMeRYTOYHOH aTTecTallMu B (opMe
BOIIPOCOB K 3a4eTy U HK3aMEHY.

CTpyKTypa olleHOUHBIX CPeJICTB sl TeKyIlell H MPOMeRYTOYHOH ATTecTAIINI

Ne Kopg i1 HarlMeHOBaHIIE Pe3YJIbTaTBI 06}"]8]{[{2 HarmeHoBaHIIE OIIEHOTHOTO CpelCcTBa

wn HHIIKaTopa (B coorBeTCTBHII C I1. 1.4) TeKyuuni KOHTPOJIb | IIpomexyTouHas
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(B cooTBeTCTBHN C II. 1.4) aTTecTalniga
3HaeT croco0sr | JIabopaTtopHas paboTa Bompoc Ha 3adeTe
HIIK-1.1. OcymecTBugeT | IOJIyISHIT 1-3
CTaHJApTHBIE OIEpalil | HOHIOINMEPOB
o TIpelaTaeMbIM | YMeeT mosb30BaThes | JlabopaTopHas pabota -
METOJIIKaM, XTIMIIE CKITM
HaTpaBIlIeHHBIE Ha | obopyoBaHIEM JUIs
TIOTyIEHIIe 1 | OTIpejeNneHNs CcBOIICT
HCCTeIOBaHIIE HOHIIONIMEPOB
XHMHIYeCKHX COEITHEHHIT | BIajgeeT ocHoBHbIME | JIabopaTopHas paGota Bomnpoc Ha 3ageTe
pasmIgHON TPHPOIB W | ITOHATHAMII u | Tecr 1
MaTepHalIoB Ha X | TepMHHOIOTHEH B 00IacT
OCHOBE.. CHHTETHIECKITX
HOHIIONIMEPOB
3HAeT Metoxs! | JlabopaTopHas pabota Bompoc Ha 3ageTe

HIIK-1.2. Bribupaer
ONTHMATbHbIE
nabopaTopHBIE  METO/IB
TIOTyUEeHIS n
HCCIIEOBAHIIA

XIMHYECKIX COE/IHEeHHIT
pasmIgdHON TPHPOABI U
MaTepHalloB Ha HX OCHOBE

HCCIIEJOBAHNS CTPYKTYPHI

4-7

1 CBOIICTB HOHIIOJIIMEPOB

yMeeT onpenemnTs | JlabopaTopHas pabota Bompoc Ha 3ageTe
(hI3HKO-XIIMITIECKIIS Tect; 8, 16
XapaKTepHCTHKH

HOHIIONIMEPOB

BIIaJeeT HaBbIKamu | JIaGopaTopHas paboTa _

BBITIOTHEHIIA 6az0Bpx | KoHTpolsHag paboTa

OIIepaIii mo

HCCIIEJOBAHIIIO  CBOIICTB

HOHIIONIMEPOB

W N kW=

10.

Tunosble KOHTPOIbHBIE 32IaHUS HJIH HHbIe MaTepHaJ/Ibl, HeOOXOINMbIe /1JIsl OlleHKH
3HAHHI, YMeHHIl, HABBIKOB H (HJ1H) ONbITA [esITeJIbHOCTH, XAPAKTEPH3YOIIHX 3TATbI
(opMupoBaHUS KOMIIeTeHIINI B MPoIlecce 0CBOEHHS 00pa30BaTe/IbHOM IPOrpaMMbI

Bomnpocsl 115 ycTHOro onpoca no reMe 1 «CHHTe3 H CTPYKTYpPa HOHIIOJIMMEPOB»
KakoBa knaccuduKaIiusa moImmMepoB?
Kaxkue peakiuu HCIOIB3YIOTCS IIPU CHHTE3€ HOHIIOIHMEPOB?
Kakyro reoMeTpHuecKyro GopMy HMEIOT HOHIIOIMMEPHI?

Kak mory4nts rereporeHHbie HOHIIOTHMEPHI?
Kak noxy4IuTh roMOreHHbIE MeMOpaHbI?
KakoBbI ypoBHI HEOJJHOPOIHOCTH CTPYKTYPHI HOHIIOJIUMEPOB?

Kakue MeTonpr Hecae0BaHUS CTPYKTYPbI HOHITOJIHMECPOB BbI 3HaeTe?

B uem CYIITHOCTb q)IIBH‘IeCKHX MCTOIOB HCCIICTOBaHHA CTPYKTYPBI IIOHI'IOHH.MBpOB?

KOHTAKTHOM 3TaJIOHHOM ITOPOMETPHH ?

Kaxue MeTo/ibl OTIpejieIeH s TOPUCTOCTH MOIUMEPOB BbI 3HaeTe?
Kakyro wuHpOpManu0 O CTIPYKType HOHIOJMMEPOB MOJKHO TOIYYUTh METOJI0M

KonrpoabHas padora mo temam 1-3 «CHHTe3 H ¢CTPYKTYPa HOHIIOJIHMEPOBY,
«PaBHOBecHe B reTeporeHHoil cucreMe» H « KnHeTHKA HOHHOTO 00MeHA H
3J1eKTPOMAacconepeHoc»

Bapuant Nel

1. Kakue Matepuaisl OTHOCATCS K HOHIIOIMMEpam?
2. 3anummTe XHMHYECKHe PeaKiNu MOTyYeHHs CyJIb()OKAaTHOHHTAa Ha MOJHCTHUPOIBHOM
MaTpHIIe.
3. IlouemMy HOHIIOJIMMEPHI HE PACTBOPSIOTCSH B Boje?
4. Kak m3meHuTcs HabyXaHIe HOHITOIMMEpa, €CIH CTeNeHb ero CIIMBKH YBETUIUTCS B 2

pasa?




5. Ob6bacunte, moueMy aHunoHuT DJ[2-10I1 mydmre copbupyeT TpuITHIAMHUH, a AB-17 —
benon?

6. Kax OyeT BHIIIAIETh H30TepMa 0bMeHa Na™ — Ca’" nna cmonsr KY-2?

7. JlaiiTe omnpeeneHne 3apsa0Boil CeIEKTHBHOCTH HOHIIOJIUMEPOB.

8. Paccumraiite, BO CKOJBKO pa3 U3MEHHTCS KOHIEHTpalHi JIOHHAHOBCKU
COpOHPOBAHHOTO HIIEKTPOINTA, €CITH KOHIIEHTPAIN BHENTHET O PacTBOpa YBEIHIHUTCS B 3 pasa.

9. Kakas cramus OyneT THMHTHPOBATh HOHHBIH 0OMEH, €CIH KOHIIEHTpaIus H CKOPOCTb
IepeMeNINBaHNs PACTBOPA OYEHB MaJIbl?

10. Yem H30TOIHBIN 00MeH OTINIaeTCsS OT HOHHOTO oOMeHa?

Bapuanm No?2

. I3 KaKuX 3J1eMEHTOB COCTOST HOHIIOJIMMEPHI?
. 3amuImITe XUMHYIeCKHe peaKIlHH MOTydeHHS KapOOKCHIBHOTO KaTHOHOOOMEHHHKA.
. ITouemy noHIoIMMepH! HaOyXaroT B Bojie?
. Kax m3MennTcs HaOyxaHue KaTHOHNTA, CIIN ero mepeBecTd u3 Na - B LiT-popmy?
. O6pacHute, moueMy cmoia Kb-2 myamie copbupyeT TpusTiuiamuH, a KV-2 — denon?
. Kax 6yzet BeIrsaets n3orepma oomena Cl — SO+ s cmoinsl AB-177
. UTo Takoe CHTOBBIIT 3 hekT?
Paccuuraiite, BO CKOJBKO pa3 H3MEHHUTCS KOHIIEHTpallUs JOHHAHOBCKU
COpOHPOBAaHHOTO 3JIEKTPOINTA, €CIIH KOHI[CHTpaIlNI BHEIIHET 0 pacTBOpa YBEJIHUUTCA B 4 pasa.
9. Kakag cragms OyaeT JIHMHTHpPOBaTh HOHHBII OOMeH B cCiIydae KpYIHBIX 3epeH
HOHIIOJINMeEpa U BBICOKOI CKOPOCTH IepeMelnBaHIs pacTBopa’?
10. Yto Takoe cTaiioHapHOE COCTOSHUE?

001 kAW~

Bapuanum No3

1. K npoBojiHIKaM KaKoro pojia OTHOCSTCS] HOHIIOIUMEPHI?

2. 3anmunmTe XHIMIIECKYI0 peakIliio MoIydeHns KaTnoHooOMenHnKa KVY-1.

3. Kak oOMeHHast EMKOCTD BJIMSET Ha Haﬁyxa}me HOHITOIIIIMEPOB B BO,Ile?

4. Kak u3MeHnTCS HabyXaHue KaTHOHUTA, eclIu ero nepesectu u3 Na*- B Ca’ -popmy?

5. O6bgcHuTe, ToueMy aHHOHHUT DJ[3-10I1 tyqmre copbupyert 6yranon, a AB-17 — denon?

6. Hapucyiite m3otepmy oomena Na™ — Ca’" ma cmomsr KB-47?

7. Ilouemy cmona KY-2 B Li*-opme copbupyer MeHsIe (peHona, veM B Na -popme?

8. PaccumraiiTe, BO CKOJBPKO pa3 U3MEHHTCS KOHIEHTpalHi JJOHHAHOBCKH
COpOHPOBAHHOTO HIIEKTPOINTA, €CIIH KOHIIEHTPAINS BHENTHET 0 PacTBOPA YBEIUIHTCS B 5 pas.

9. Kakas cragus OyzneT JUMHUTHPOBATh HOHHBINT 0OMEH B CIIydae HOHIIOJUMEpA ¢ BBICOKOI
CTEIIEHbIO CIINBKU H HHTEHCHBHBIM IIEpEMENHBAHHEM pacTBopa?

10. Kakyro nH(bOpMAIIHIO MO3BOJSET MOTYyIHTh METOJ IpephIBAHNA HOHHOTO 0OMeHa?

Tect o Teme 4 «IIeKTPOXHMHS HOHIIOTHMEPOB)

1. ¥V KaKkux HOHIIOJIMMEepOB BhIIIe IULIOTHOCTD?
Ha NOAUCTNIUPOTLHOU Mampuye
Ha nepgniopupoeanHoil mampuie
2. Kak usmensercs oOMeHHas €MKOCTh HOHIIOJIHMepa C POCTOM CTEHeHH CHIMBKH
[TOJIMMEPHOI MAaTPUITBI?
veenuyueaemes
VMeHbulaemcs
He u3MeHsemcs
3. MoHmommMepHI SBISIOTCA
usonamopamu
NPOBOOHUKAMU NePEO20 pooa
NPOGOOHUKAMI GINOP0O20 Pooda
4. MOHIIOJIUMEPBI:



PacmeopAromca e gooe
He pacneopAarwncs 6 gooe
5. VenbHas 371eKTPOIPOBOAHOCTh HOHIIOIUMEpPA IO CPABHEHHIO ¢ PACTBOPOM IEKTPOINTA:
Gblliie
HlUdHCe
GbllE U HUNCE 6 3d6UCUMOCIU ONl KOHYeRMpayul pachnieopa
KoHTpoJbHbIe BOIPOCHI K JIa00PaTOPHBIM padoTam

Jabopamopnas paboma Nel-2

1. Yto Takoe oOMeHHast eMKOCTh HOHITOIHMEPOB?

2. Kakue MeToIB! olpeiesieHus 0OMeHHOI eMKOCTH BBI 3HaeTe?

3. Ot kakux (paKTOpOB 3aBUCHT 0OMEHHAasi EMKOCTh HOHIIOIIIMEPOB?

4. Kakue MeTO/IpI HCIIONIB3YIOTCS JUISL OIPe/IeNeHHs INIOTHOCTU HOHIIOIHNMEPOB?
5. Kak BaugeT npupoia moauMepHON MaTPHUIlb! Ha IJIOTHOCTh HOHUTOB?

Jabopamopnas paboma Ne3-6

1. Kakue rupaTHple XapaKTepUCTHKH HOHITOJIMMEPOB BHI 3HaeTe?

2. Kakue (hakTOpHI BIMAIOT Ha BIarocojiepkaHue HOHITOINMEPOB?

3. Kakas cTaais MoKeT IMMHTHPOBATh IIPoIlece HOHHOTO oOMeHa?

4. Kakne 3KcrepiIMeHTaIbHbIe METOIBI BBISBICHIS TNMUTHPYIOMIEH CTaIni BaM H3BECTHBI?
5. Kakyro nH(popMaImio M03BoJIIeT HOIYIUTh METOT IPEePhIBaHUS HOHHOTO 0OMeHa?

Jabopamopnas paboma Ne7-10

1. Kakue mporecchl mepeHoca B HOHIOIuMepax Bbl 3HaeTe? IIpuBeuTe MpuMepol.

2. B KaKuX eUHUIAX N3MepSAeTCs IIOTHOCTh ITOTOKA BellecTBa?

3. Kakas B3auMocBs3b Meixay Auddy3ueil 1 3JeKTpoIpoBOIHOCThIO B HOHIIOIIMepax?

4. Kakue 11peJICTaBICHHS O CTPYKTYpPEe HOHIIOJIIHMEPOB JIeKaT B OCHOBE JIBYX(a3HOI Mo/1e/u
MIPOBOJIUMOCTH?

5. Kakue sBIeHHs epeHoca B HOHITOJIHMepax MOKHO OIHCATh ¢ IOMOIIBEO (DPUKITHOHHOI
Monemu?

Jlabopamopnas paboma Nl 1-12

1. Ilepeunciaute 001aCcTH IPUMEHEHHUS HOHIIOTUMEPOB.

2. B KaKuX IpoIeccax HCIOJIb3YIOTCS HOHITOIUMEPBI Ha TepTOPHPOBAHHOI MaTpuIle?
3. UeM 37IeKTpoiHaIn3 OTIHIAETCS OT MEMOPAHHOTO 3IeKTpoIn3a?

4. Kakue noHITOIIMEpHI HCITOJIB3YIOTCA B MPOIleccaxX BOJOIOITOTOBKA?

5. Kak pereHepupoBaTh HOHIIOJMMEPHI?

3a4eTHO-3K3aMeHAINIHOHHBbIE MaTepHaJdbl ISl TNPOMEXYTOYHOH AaTTecTAIMH
(3x3aMeH/3a4eT)
1. Cnucok eonpocoé 018 no02omosKu K 3auemy
1. Kimaccudukains mommepoB.
2. Peaknuu MoJmMMepH3aliy H IIOJTUKOHICHCAIIHH B CHHTE3€ HOHIIOINMEPOB.
3. Ilory4eHne roMOr €HHBIX H T€TePOr €HHBIX HOHITOIHMEPOB.
4. MeTtob! HCCIeOBAaHUS CTPYKTYPHI.
5. PaBHOBecue B reTeporeHHoil cucreMme. HaOyxaHue HOHUTOB.
6. MojenpHbIE TpeicTaBIeHNS HOHOOOMEHHOTO PaBHOBECHSI.
7. TepMoaHHaMHKa HaOyXaHHA.
8. PaBHOBECHE HOHITOJIIUMED - PACTBOP He3IeKTpouTa. F3oTepMa ajicopOImu.
9. Curossiii 3¢ dekT u 3¢ ekt Bricampanmg. CHIbI B3aHMOICHICTBHUS.
10. PaBHOBECHE HOHUT-PACTBOP CIUIBHOT'O 3JIEKTPOJINTA. Y paBHeHNE /[oHHaHA.
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11. Y4er HEOAHOPOAHOCTH HOHHUTOB IIPH COPOIINH CHIBHBIX EKTPOIUTOB.

12. HomooOMmeHHOe paBHOBecue. I3oTepMa oOMeHa, Kod(GUIMEHTHl pasJieleHIs,
pacmpe/ieneHus U PaBHOBECHS.

13. YpaBHeHne Hukoibckoro. SBieHNs 3aps10BOil CENeKTUBHOCTH.

14. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHHU HOHHOTO 0OMeHa.

15. MexaHn3M HOHHOTO oOMeHa. JINMUTHpPYIOIIAs CTa i,

16. DKcriepIMeHTaIbHbBIE METO Bl H3YUeHHS KUHETHKH HOHHOTO 0OMeHa.

17. OcHOBHBIE TEOPUH KHHETHKH HOHHOTO 0OMeHa. 130 TOMHBIN 0OMeH.

18. DnekTpoxumusa noHnoanMepoB. Knaccudukarmis MmeMOpaHHBIX IIPOIECCOB.

19. IlepeHoc B HOHHBIX IIPOBOJIHIKAX. II0TOK BemecTBa.

20. YcnoBHe 3IeKTpoHENTpaIbHOCTH. Y paBHEHHE MaTepHalIbHOTO OalaHca.

21. JIBmKeHUEe HOHOB B 3IIEKTPHYECKOM H KOHIIEHTPAIIHOHHOM IIOJIE.

22. ObnacTu MpuUMeHeHIS HOHIIOTHMEPOB.

KpuTtepun olleHUBaHUsI Pe3Y.JIbTAaTOB 00Yy1eHHUsI

Kpurepun orieHHBaHIA 110 3a4ETy:

- OIl€HKA «BavuTeHo»: CTYIEHT BlIaJeeT TCOPETHUCCKHIMH 3HAHIAMI 110 JaHHOMY paslelny, 3HacT
Knaccmi)m(amuo HOHIIOJIMMEPOB, METOIBI HCCIIEJOBaHHA HX (1)1[3III(O-XIIMIIIIBCKIIX CBOfICTB, OCHOBHEIE
00acTH HX INPpHMEHCHHA, JOIIYCKACT HE3SHAUHTEIIBHEIE 0]111161(1-1; CTYAEHT YMEET IIPAaBIIBHO 00BACHATH
SKCIIEpHUMEHTAJIBHBIE JaHHBIC C IIPHMEHCHHEM T€COPETHYE CKIIX npe,uCTaBnemn“I.

- OIleHKA «He 3a4TeHO0» . MaTepHall HEe YCBOCH IWIH YCBOCH YaCTHYHO, CTYICHT HE 3HAET CIIOCOOBI
IMOIIYy4YEeHHA 1 obmacti INPpHMEHEHHA HOHIIOIHMEPOB, 3aTPYAHACTCA B OIMHCaHHH HX (i)IBIII(O-XIIMII‘ieCKID(
CBOﬁCTB, 3aTPYAHAETCA IIEPCUHCIHTE METOABI HCCIIEAOBAHIA CTPYKTYPEI HOHITOITHMEPOB.

OreHOYHBIE CpECTBAa JUIS HHBAIMAOB M JIMI C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS € YI€TOM HX HHIUBHIYATBHBIX MICUXO(QU3NTIECKIX 0CO0eHHOCTE.

— TpH HEOOXOMMMOCTH HHBAIHAAM H JIHIIAM C OTPAaHHYEHHBIMH BO3MOKHOCTSAMH
30POBBS MPEIOCTABILETCS JOMOJHUTEIFHOE BpeMst 1T IOJATOTOBKH OTBETa Ha SK3aMeHe;

— TP MPOBEJICHUH MIPOIIeTyPhl OIEHUBAHUS Pe3yJIbTaTOB OOYUeHIS MHBAIHIOB U JIHII C
OTpaHHYCHHBIMH BO3MOKHOCTSMH 30POBBS IIPeyCMaTPUBACTCSA HCIIOIB30BaHHE TEXHIIECKIX
CpeJICcTB, HEOOXOMMBIX FM B CBSI3U C UX HHIUBHIYaTbHBIMI 0COOEHHOCTSMI;

— TIpU HEOOXOMMMOCTH IS 00YIarONIHXCS ¢ OTPAaHHIEHHBIMH BO3MOKHOCTSIMH 37I0POBBS
U WHBATHIOB TMPOIlEJypa OICHUBAHHS pe3yJbTaToB OOYYEHHS II0 JUCIUIUIHHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO 3TAIloB.

[Ipomenypa oneHUBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAINIOB M JIMII ¢ OrPaHHYCHHBIMH
BO3MOJKHOCTSMH 3JIOPOBBS 110 JHUCIMIUIHHE (MOJIYTIO) MpeaycMaTpUBaeT IIpeIocTaBlIeHIe
uHpopManH B (opMmax, aganTHPOBaHHBIX K OTPaHMYCHUSM HX 3J0POBbS W BOCIPHUATHS
HH(pOpMaITHIH:

JInist uIT ¢ HapyHIeHHSIMH 3PeHIs

— B IIEYaTHOI (hopMe YBeIMIEHHBIM MIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JInist Ut ¢ HapyIIeHIsIME CTyXa:

— B IIEYaTHOII hopme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JInst uIn ¢ HapyHIeHHSIMH OTIOPHO-IBHTaTeIbHOTO alapara:

— B IeuaTHoIt Gopme,

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBINT TIepeYeHb MOJKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
o0yJaronuxcs.

S. Ilepedenb y4eOHOH JTUTEPATYPbI, HHPOPMANHOHHBIX PECYPCOB H TEXHOJIOT Hi
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5.1. YueOHasi THTepaTypa

1. MewmOpaHHasd »3lIeKTpoXHMusg: ydeOHoe mocobme If OOyJaromiuxcs IO OCHOBHBIM
o0pa3oBaTedbHBIM IporpaMMaM BBICHIETO oOpa3oBaHHUS ypOBHS OakamzaBpHaT |
MarucTpaTypa 1o HampapiaeHusM mojaroroBku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.
A. Jlemuna, H. B. Jlo3a u 1p.] ; M-Bo obpa3oBanug u Hayku Poc. @eneparnm, Kydanckumit
roc. yu-T. - [2-e m3xm., ucmp. u jom.]. - Kpacrnomap : [KyOauckuii rocynapcTBeHHBII
yHuBepcureT], 2017. - 290 c.

2. Kononenko, H.A., ®@omenko, M.A., Bepesuna, H.II., BoaspxoBud, FO.M. Ilopucras
CTPYKTypa MeMOpaHHBIX MaTepuainoB. Yued. mocobue. KpacHomap: Kybanckuit roc. yH-T,
2013. 121 c.

3. Tmycun H.IIL., Kononenko H.A. DiekTpoMaccoliepeHOC B HOHHBIX IIPOBOJIHUKAX: YueOHOe
nocodne. Kpacuomap.: Ky6.I'Y, 2014. 87¢

4. Mewmbpansl u MeMOpaHHble TexHOIoTHH / OTB. pen. A.B. fApocnasines. M.: Hayunsiii Mup,
2013. —612 c. hitp://biblioclub.rv/index.php?page=book red&id=468334&sr=1

5.2. llepnoguyeckasi JuTepaTypa

1. Yemexu XHMHUH - POCCUIICKUIT HAYUHBIH Ky pHaI, Iy OJIHKYIONIIHIT 0030pHbIE CTaThH II0
aKTyaJIbHBIM MpoOIeMaM XHMHUH U CMEKHBIX HayK.

2. MemMmOpansl u MeMOpaHHBIe TEeXHOJIOTHH - POCCHHCKHII HAYIHBIN JKypHAal,
NyOIUKYIONNI CTaThU IO OCHOBHBIM IIpobOjeMaM MOIy4YeHHUs MU HCCIeAOBaHHS MeMOpaH H
pa3BUTHS BaKHEIIMX HampaBIeHHl MeMOpPaHHBIX TEXHOJOTHWHl, B TOM 4HCIe U
BOJIOTIOATOTOBKI.

3. XKypHan ¢mudeckoil XHMHH — OJHH H3 KPYIHEHIINX POCCHICKHX HAayYHBIX
AKYPHAJIOB, OTPaKAMOIINX OCHOBHBIC HAIPABJICHHSA PA3BUTHA XUMHUH, MYOIHKYIONHIT paboThl,
MTOCBSIIEHHBIE aKTyadbHBIM OOIIIM BOMpOcaM XHMHU U MpoOreMaM, BOSHUKAIONINM Ha CTHIKE
Pa3IMYHBIX Pa3/eI0B XHUMUH.

5.3. HHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble NpodeccHOHATIbHbIE 0a3bl
AAHHBIX H HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
Di1eRTpPoHHO-0HO/IHOTeuHbIe cHcTeMbl (OBC):
1. OBC «FOPAMT» https://urait.ru/
2. OBC « YHUBEPCUTETCKAS BUBJINOTEKA OHJIAITH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. B3BC «JIAHDB» https://e.lanbook.com
IIpogeccnonanbHbIe 0a3bI JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
KypHrans! u3narenbctBa Wiley https://onlinelibrary. wiley.com/
Hayunas snektpornas oubaunoteka (H3B) http://www.elibrary.ru/
6. IlomHOTeKCTOBBIe apXHBHI BEAYIIIX 3alla{HBIX HAYIHBIX KYpHAIOB Ha Poccuiickoit
mIatgopMe HayuHbIX KypHanToB HOMKOH http://archive.neicon.ru
7. HammoHanbHas 5JeKTpoHHas OHMOMMOTEeKa (HOCTYH K DJIeKTpPOHHOH OHOIHOTeKe
nuccepranuit Poccuiickoii rocyapctBerHoit oubanoreku (PI'B) hitps:/rusneb.ru/
8. DnextponHas Koywtekis Okcdopckoro Poceuiickoro @onma
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.conyvsiteindex/index. html

ks W0 b 1S
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11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/

Pecypcebl ¢B00OIHOTO JOCTYIIA:
1. AMmepukaHCKas IaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. IlomHple TeKCTHI KaHAJACKHUX AuccepTarmii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HudopmammonHas cucreMa "EmiiHOE OKHO JIOCTyIIa K 00pa3oBaTeIbHBIM pecypcaM
http://window.edu.ru/
CoOcTBeHHBIE 31eKTPOHHBbIE 00pa30oBaTeibHbie H HH(POPMAIHOHHBIE PeCcyYpPChl
KyoI'y:
1. Cpena MOIyJIbHOTO AHHAMHUECKOTO 00ydeHud http://moodle.kubsu.ru
2. ba3a yueOHBIX IUTaHOB, YUeOHO-METOIMIECKUX KOMIUIEKCOB, MyOIHKAIUil U
KoH(pepenuii http://mschool.kubsu.ru/
3. bubmnoteka nHGOPMAITHOHHBIX peCypcoB Kadeapsl HH(OpMaITHOHHBIX
o0pa3oBaTeIbHBIX TeXHoIorHit http://mschool. kubsu.ru;
4. DIeKTpoHHBI apXxuB JTokyMeHToB KyoI'Y http://docspace.kubsu.rw/

n

6. MeToguveckne YKa3aHUS s OOYYaWIINXCS MO OCBOCHHI) JUCHHILTHHBI
(MomxyJist)

VenenrHoe u3ydeHne MUCIUIUIMHB «Du3MdecKas XUMHS HOHIIOIIMEPOB». TpedyeT oT
CTYICHTOB DPETYJIPHOTO TOCEIIEHHs JCKIIHil, BBITIOJHEHHS TECTOBBIX IIPOBEPOUHBIX pabdoT,
BBITIOJIHEHUS U 3alTUTHI 1aO0paTOpHBIX padboT, 03HAKOMJIEHHS ¢ OCHOBHOM U JIOIOJHHUTEIHHOI
PEKOMEHIYyEeMOIi IUTepaTypoil.

[Ipyu MOATOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PeKOMEHIYEeTCS:

1) mpocMOTpeTh 3amucH TPeAbAyIIeH JEKIMH U BOCCTAHOBUTh B IaMATH DaHee
HU3Y4EeHHBII MaTepua;

2) Oersio MpOCMOTPETh MaTepHall IMPEICTOSIIeN JIEKIUH, ¢ IeIbl0 JIyUIlero yCBOCHUS
HOBOTO MaTepHaa;

3) caMoCTOSITeNIFHO MPOpadoTaTh OT/ENbHbIE (PParMEeHThI TEMbI IPOILION JISKIUH, eClIU
9TO HEOOXOIIMO.

IIpy KOHCIIEKTHPOBAaHUM JIEKIIHOHHOTO MaTepuala CTyJeHTaM HYXKHO CTPEeMHUThCA
KpaTKO, CXeMaTH4YHO, TIOCIe0BaTeIbHO U JIOTUYHO (PUKCHPOBAaTh OCHOBHBIE IIOJIOKECHHA,
BBIBOJIbI, 0000mIeHNS U (GOPMYIMPOBKHU, HE IBITASICh 3alIUCATh BECh MPEIoiaBaeMblil MaTepua
JIOCTIOBHO.

IIpu moAroTOBKE K Ja00PAaTOPHOMY 3aHATHIO PEKOMEHIYEeTCS:

1) BHMMAaTelbHO H3YYHTh MaTepHal IpejcTosAnieil paboThl M COCTaBUTh IUIaH ee
BBITIOJTHEHNS;

2) yenuTh MOBBINIEHHOE BHIMAaHHE 3KCIIEPHMEHTATbHBIM OCOOEHHOCTSAM IIPeICTOSIIeH
paboTh! (HCTOIBb3YEMBIM PEaKTHBAM H 000pyA0BaHHIO, @ TAKkKe TeXHHUKe PabOThl C HUMH);

BrimonmHATh 1abopaTopHy0 paboTy HEOOXOOUMO aKKypaTHO M IOCJe[OBATENbHO,
OTpaikasi BCE €€ OCHOBHBIE STambl B JabopaTopHOM KypHaie. /I yCHeNIHOH 3alIuThI
nabopaTopHoit pabOTHl HEOOXOAMMO TINATENIPHO M3YYHTh JIEKIIMOHHBI M, €CIH 3TO
He0o0XO0ANMO, JIOTIOMHUTEIbHBIN TeOPETHIECKHI MaTepual o TeMe paboThl, a TaKKe MPaBIIbHO
3allOJTHUTh J1aDOpaTOpHBIN JKypHal, clielaB BCe HEOOXOIMMble pacdeTbl U Cc(OopMyIHpOBaB
BBIBO/IBI TIO TIPOJIeTIaHHOI padoTe.

BrimotHeHne 1abopaTopHEIX paboT

JIabopatopHble pabOTH BHEIIOIHAIOTCS 00yUJarOIUMHCA B MaJbIX Tpymmax (o0brgHO 2-3
geloBeKa). B Hauaime Kypca MpOBOAUTCS HMHCTPYKTak IO TEXHHKe Oe30IacHOCTH paboThl B
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XUMHYECKOH J1abopaTopun M COCTaBIAeTCS TpadUK BBHIMOTHEHHS Ja0OpaTOpHBIX padoT.
BrimonHeHne 1abopaTopHOi pabOThl BKIIIOYAET B ce0sl CIIeIyIOIINE 3Talbl:

1) OIrOTOBUTEIBHBII 3Tall (CaMOCTOATEIbHAsA paboTa CTYJACHTOB);

2) moiydueHHe JOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTAJbHON dYacTH abopaTopHOIt
padoTh! (KOHTaKTHas paboTa ¢ mpernojaBaTeaeM Kax 10l Maaoil TPyIIIIb);

3) BBIIONHEHHE SKCIEPHUMEHTAIBHON YacTH JabopaTopHOil paboThl MOJ KOHTPOJIEM
MperoaBaTelis;

4) aHamM3 MOMYyYeHHBIX Pe3yIbTaTOB, (POPMYIHPOBKA BBIBOJA H MOJIOTOBKA K 3alllITe
nabopaTopHOi paboTh (MOKET BBHIIOTHATHCS KaK caMOCTOATeIbHas paboTa CTyIeHTa JJoMa, HWIH
IIOJI KOHTPOJIEM MpeTioiaBaTelis B TEUSHHE BPEMEHH, BbIJIEICHHOTO Ha JabopaTopHble paboThI
WJIH B X0JIe HHOI KOHTAKTHOI1 paboThI ¢ IMpero/jaBaTeieM);

5) 3anmmTa 1abopaTopHOIil paboTHl (KOHTAaKTHAs padoTa ¢ mperno aBaTelieM).

ITocie BRIIOHEHNS BCeX STUX 3TAoB TabopaTopHas paboTa CUUTAETCs BHIIIOIHEHHOI.

IloaroroBUTEIbHBIN 3TAI

Ilepen 3amsaTHeM oOydYaroNMMCS HEOOXOJUMO TOATOTOBHTCS K  BBIIOJHEHHIO
nabopatopHoii paboTel. Teopermdeckas TOATOTOBKa HeoOXoamma I IPOBEIEHUS
SKCIIEpPUMEHTa U JO0KHA MPOBOJUTHCA OOYUAONMIUMHUCS B MOPSIKE CaMOCTOSITEIbHOH PaboTHI.
Ee crmemyeT HauMHATHP BHHMATEIbHBIM pa300poM pyKOBOJICTBAa K JabopaTopHOil paboTe.
Teoperudeckass MOATOTOBKAa 3aBeplIaeTcsl MpeIBapUTEIbHBIM COCTaBISHHEM OT4YeTa B
n1abopaTOPHOM JKypHAJIe CO CIEAYIONINM MOPSIKOM 3aIHceit:

HasBanmue paboThl.

ITens paboTHI.

ObopynoBaHue.

Xoxa paboTel, KOTOPHINT B TOM 4HCJIEe BKIOYAaeT PUCYHKH, CXEMBbI, TaOIHIbI, OCHOBHBIE
dbopMyaBl JUIS OmpejiefieHHs BEINYUH, a TaKke pacueTHble (OPMYJIBI I OIpeeieHHs
MIOT pEITHOCTEH H3MEePSEMbIX BEJIHIHH.

IMoayyeHne JOMYCKA K BbIIIOJHEHHIO SKCIePUMEHTAAbHOI YacTH J1a0opaTopHOii
padoThI

IIpuctymnas x nabopaTopHbIM paboTaMm, HEOOXOINMO IOIYUHTH Y JabopaHTa MpHOOPHI,
TpeOyeMble U BBIOMHEHHS paboThl. PazoOpaTbcs B HazHAUEHUH MaTepHATOB, XUMHYECKOM
MocyJbl, MpUOOPOB M IIPHHAJUIEKHOCTEH B COOTBETCTBHH € HX TEXHHYECKUMH JIaHHBIMU.
[ToryuuTh JOIyCK K BBIOJHEHHIO Ta00paTOpHOil paboThl y mpernopaBatens. JIOmycK cTyeHThI
MOMYyJaloT B pe3yibTaTe YCTHOTO OIpoca MpernojaBaTeleM O TOPSAKE BHIIOIHEHNS
SKCIIEpPUMEHTa, MPeyCMOTPEHHOI 0 JIaHHOMH 1a00paTopHOil paboTO.

BbinoTHeHHe SKCTIePHMEHTATbHOMH YacTH J1a00paTopHOi padoThI O KOHTPOJIeM
npemnogaBaTe/is

3areM oOydaromninecs: BBHIIOIHSIOT 3KCIIEPUMEHTaIbHBIN 3Tal J1adopaTopHOil paboThl, B
X0Jle KOTOpPOTO 3aIMCHIBAIOTCS BCE HM3MEpEHHbIe BEIMYHHBI ¢ 00S3aTEbHBIM YKa3aHHEM HX
pa3MepHOCTH B J1abopaTopHblil KypHail. He Jomyckaercsi HCHO/Ib30BaHHEe YePHOBHKOB LIS
3aMHCH 3KCIePHMEHTAIbHBIX JAHHBIX, 3aMHCh KAPAHJAIIOM H HHbIe cHOCOOBI, JalOIHe
BO3MOKHOCTh KOPPeKTHPOBKH MOJy4eHHBIX pe3y.J1bTaToB. B ciyuae, eCllil B METOAMIECKIX
yKazaHWIX K JabopaTopHOil paboTe MpemsioKeHbl TaOMMIIBI IUIH IMIA0JOH UL 3alluCH
SKCIEPUMEHTATbHBIX JIAaHHBIX, TO 3aIONHAKOTCS 3TH TaOMHIBl Win mabmoH. B uHOM cioydae
3aIIUCh 3KCIIEPUMEHTAIBHBIX JJAHHBIX JIeJIaeTCs CTYIEHTOM B IPOU3BOJIBHOIT (opMe.

ITo oKOHYaHHU BBHIMOJIHEHHUS SKCIEPUMEHTa CTYACHTHI JOJIKHBI IIPUBECTH CBOe pabodee
MECTO B MOPSAIOK M BBIMBITh HCIIOJIB3YEMYI0 XHMIUECKYI0 mocyxay. ITocie sToro pabodee mecto
cllaeTcs TpelojaBaTelio IIH J1abopaHTy M B J1a0OpaTOpHBIN KYypHal CTyJEeHTa CTaBUTCA
OTMEeTKa O BBINIOJHEHHH SKCIEepUMEHTAIbHOH YacTH JabopaTopHOil paboThl ¢ 00s3aTeIbHBIM
yKa3aHHEM J]aThl €€ BBITIOTHEHHS.

AHaJIH3 N0JIy4YeHHBIX Pe3yabTaToB H (POPMYJIHPOBKA BbIBOI0B
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Mo3KeT BBITIOTHATHCS KaK CaMOCTOsTeIbHAs paboTa cTyIeHTa JoMa, HIIN ToJ] KOHTPOJIeM
MperojiaBaTels B TeUeHNUe BpeMeHHU, BbIIeJICHHOTO Ha JabopaTopHbie paboThl IIM B X0/e HHOIT
KOHTaKTHOI paboThl ¢ mpemojaBaTeneM. CTyIeHTH JOKHBI BBIIIOJHUTH BCe HEOOXOIMBIE
pacueThl COTJIacHO METOJMYECKHM YyKa3aHHSAM K BBINOMHEHHIO JabopaTopHBIX paboT. B
nabopaToOpHOM KypHalle MPHBOASATCA BCe HEOOXOMIMBIE pacdyeThl ¢ YKa3aHHEM pa3MepHOCTeil
MOJMyUYEeHHBIX BEIHYUH, a Takke Bce Ipa@UKH U PHUCYHKH B COOTBETCTBHU € TpeOOBaHHS
1abopaTopHOTO MPaKTHKYMa.

B ciydae, eciun B Xojie 1abopaTopHOil paboThl HMEET MECTO MPOTeKaHHe XUMITIECKHX
peakIimii, Bce OHH JIOJKHBI ObITh 3allHCaHBl B Ja0OpaTOPHOM JKypHale B MOJIEKYISIPHOM,
[IOJIHOM HOHHOM H COKpAlleHHOM HOHHOM BHJIE.

Jlasiee Ha OCHOBAHUU TOJYYECHHBIX PE3YJIbTaTOB CTYAEHTHI JOIKHBI CPOPMYIUPOBATH H
3aMucarh BBIBOJI, KOTOPBIN JOJDKEH ObITh COTJIacOBAH C 3asABICHHBIMU IEJIIMU WIUTH 3aadaMi
nabopatopHoit paboTbl. BBIBOJI JIOMKEH cojepkaTh HEOOXOINMYI0 KOJHUECTBEHHYIO
nH}popMaImo.

IIpu moaroroBke K 3ammTe gabopaTopHoil pabOTBl HEOOXOAHMO OTBETUTh Ha
Mpe/UIOKEHHBIE KOHTPOJIbHBIE BOIPOCHI, KOTOpBbIe HMEIOTCA IMOce KaxkIol JabopaTopHOI
pabotel. Ocoboe BHHMaHHE B XOJIe¢ TEOPETHUYECKON MOATOTOBKU JIOLUKHO OBITH OOpalieHo Ha
MOHNMaHHe (U3NIECKOl CYIIHOCTH Ipoliecca(oB) H3Iydaronmxcs B Xoie paboTel. Jlms
CAMOKOHTpPOJSI B KaxkJaoi paboTe TMpuUBeJeHbBI KOHTPOJIbHBIE BOMPOCH, HAa KOTOpbIE
oOyugaromuiicst 0053aH J1aTh YeTKHE, IPABIIbHBIE OTBETHI.

3ammuTa 1abopaTopHoil padoThI

3anmra 1a00paTOPHBIX PabOT MPOUCXOIUT B BHjIe coOeceIOBaHIS C MpernoaBaTeIeM mo
nabopatopHoii paboTe ¢ 00s3aTenbHOI MPOBEPKOI IMpernojiaBaTeieM 1ad0paTOPHOTO KypHaia
crynenrta. JImsg ycIemmHoi 3almThl 1a0opaToOpHOil paboThl CTYIEHT JOJLKEH IpeJoCTaBUTh
nabopaTopHbIl KypHal, o(pOpPMISHHBIII B COOTBETCTBUH C YCTaHOBJICHHBIMH TpeOOBaHMSIMIU,
BKJIF0YAsl HAIHYHE OTMETKH O BBIIOTHEHHH 3KCIIepUMEHTaIbHOH 9acTH paboThl. B Xome ycTHOI
Oecelpl C IperojaBaTelieM CTYAEHT JOJKEH IIPOJEMOHCTPHPOBATh 3HaHHE Ielell H 3ajay
BBIIIOJIHEHHOI paboThl, 3aKOHOB, KOTOphIe JIEKaT B OCHOBe HaOMOZaeMbIX B Xoje paboThI
SBJIEHHII, TIPOJIEMOHCTPHPOBATh YMEHHE aHAIH3UPOBATh MOJYUEHHY HHGOPMAIIHIO U JIelaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM ciTydae B 1abopaTOpHOM KypHalie Ha COOTBETCTBYIOMIEH pabote
CTaBUTCS MOMETKA «3a4TeHO», POCIICH Ipero/aBaTeis, MPHHSBIIETO padoTy, U JaTa 3alIUTHI
pabotsl. ITocime »Toro mabopatopHas paboTa cuMTaeTcs BBHIOJHEHHOI. JloMMycKaeTcs 3amiuTa
nabopaTopHBIX padOT MHANMBUAYAJIBHO HIH B COCTaBE MAIBIX TPYII 00YUJarOMIUXCsl, COBMECTHO
BBITIOJHSIBIINX JJAHHYIO paboTy.

CamocrosTenpHas paboTa HapsAay C ayIUTOPHOH MPEJCTaBIIET OJHY M3 BaKHEHIIHX
bopMm yuebHoro mporecca. CamocTosTeIbHas paboTa — 3TO IUIaHUpyeMas padoTa CTY/IEHTOB,
BBITIOJIHSEMasl 110 3aJlaHHI0 U TIPH METOJMUEeCKOM DPYKOBOJICTBE IMpemojaBaTeis, HO 0e3 ero
HeTMocpeICTBeHHOro ydacTus. CamocTodTenbHas paboTa IpejHa3HadYeHa He TOJBKO IS
OBIIA/ICHUS TPeACTaBICHHON JTUCIUIUTHHOI, HO H JUI (popMUpPOBaHUS HABBIKOB pabOTHI BooOIIIE,
B yd4eOHOI, Hay4HOH, IpoecCHOHATBHON AeSTeIbHOCTH, CIOCOOHOCTH IMPHHUMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSTEIILHO PeNIaTh BO3HHUKAIONIIE MPOOIeMbl, HAXOJAUTh IIPAaBIIbHBIE
pelIeHns U T.JI.

B ocBoeHNH AHCIMIUIMHBI HHBAIHUIAMH H JIHIIAMH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH
3[I0pOBbsl OOJIBINIOE 3HAUECHNE HMeeT WHIUBHIyaldbHas ydeOHas paboTa (KOHCYIBTAITHMH) —
JIOTIONHUTENbHOE pa3bsCHeHHe ydeOHOro Marepuana. MHAHBHAYyadbHbIE KOHCYJIbTAIUH II0
MpeIMETY SBISIOTCS BaKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM HHAMBHAYyaTIH3alUN OOydeHHS U
YCTaHOBJIEHMIO BOCHHUTATEIbHOTO KOHTAKTa MeEkJy IIperojiaBaTeieM U 00yJaroluMcs
WHBAJIUIOM HJIH JIMIIOM C OTPAHHYEHHBIMH BO3MOKHOCTSAMH 37J0POBBSL.

7. MaTepuaJIbHO-TeXHHYeCKOe o0ecniedeHHe 10 JHCIHIInHE (MOTYJ/II0)

HarmneHoBaHIIe clIeIaIbHBIX I OCHaIIeHHOCTh CIIEIHAaIbHBIX ‘ Hepeqem; JIIMEH3IIOHHOTO ‘
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TOMEIEHH T

TIOMeIleHHIT

InporpaMMHOTO obecneyeHns

VYaeOHbIE ayIHTOPHIH IUIs
TIPOBE/ICHNS 3aHATIHII TEKIIOHHOTO
THIIA

Mebens: yaeOHag Mebeb
TexHITYecKIe CpeicTBa 0Oy UeHII:
3KpaH, POeKTOp, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VaebHble ayIHTOPIIH IUIs
TIPOBE/IEH U TPYTIIIOBBIX u
HHIIBIIYATGHBIX  KOHCYJIGTAIIMII,
TEKYIIETO KOHTp OIS u
TIPOMEKYTOTHOI aTTECTAITIH

Mebens: yaeOHag Mebemb
TexHITdecKIe cpecTBa 0Oy deHI:
3KpaH, IPOeKTOp, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VaeOHbIe ayIHTOPIIH IS
mpoBedeHNs 1abopaTopHBIX paboT
(aym. 345C u 139C)

Mebens: yaeOHag Mebeb
TexHIIecKie cpe/icTBa 00y IeHIIA:
TIepeHOCHOE MYJIbTHME/ITITHOE
obopymoBaHIe (HOYTOVK,
TIPOEKTOP)

O6opynoBaHe:

CIIEe A3 HPOBaHHAS
nmabopatopHag Mebels  (CTOJNBI,
CTyNbS, MKahbl IS peakKTHBOB
obopyaoBaHms, BBITSLKHBIE
mKa(el), CpeacTBa  II0XKapHOI
Oe30omacHOCTH I OKAa3aHUs IIepBOIT
MeTHITITHCKOI TIOMOTITI,
XIIMITIe CKast rocy/a 31
00opyIoBaHIE, CYINUILHBII KA,
MEKTPOIUINTKH — 2 IIT., BECH
mabopatopHele — | 1T, BecH
aHATHTIIECKNEe — 2 1T, TEPMOCTAT
BO3IVIIHENI — | 1T, nmoHOMep-pH-
METp — 3 IIT, MENIAIKI MarHUTHBIE
— 3 mT., U3MEpHUTENh MMMHTAHCA
E7-21 — 4 mT, HCTOYHIK TOKa
HMIyIbcHBIT B5-50 — 3 o,
KOHIYKTOMETP - 1 IIIT,
MYJIBTHMETPHI YHIBepCcalIbHbIE
HacTONbHBIE — 5 IIT, IIeHKep
nmabopaTtopusnl — 2 mrr; ITK-3 .,
XIMHYECKIIE PEaKTHBBL.

Microsoft Windows;
Microsoft Office

Jlns

CaMOCTOSTEIFHOI

paboTel  OOyJaroUXCA

Mpe;Ty CMOTPEHBI

TIOMEITeHH,

YKOMILIEKTOBAHHBIE CIIEIMATN3UPOBAHHON MeOelIblo, OCHANIEHHbIE KOMIIbIOTEPHOI TEXHUKOI C
BO3MOKHOCTBIO TOAKIIOUEHH K ceTH «HTepHeT» H obecledueHneM JOCTyIa B 3JIEKTPOHHYIO
HH(OpMaIOHHO-00pa30BaTEeIbHYIO CPEly YHHBEPCUTETA.

HanmeHoBaHIIe TOMEIIEHHIT 171
CaMOCTOATENIBHOII paboTEI
oOyJaronmxcs

OcHaIeHHOCTh OMEIIEHIT I
CaMOCTOSATEIBHOI paboTEL
o0OyUaronmxcy

Hepeqe}m JIIMEH3IIOHHOTO
IporpaMMHOTO obecreueHns

TTomeneHIe s ¢aMOCTOSATENBHOIT
paboTel 0OyJaronuIXcs (IHTaIBHBII
3a1 HayaHoil OnOmmoTexn)

Mebenns: yaeOHag MebeTb
KoMmmeKkT  cheIanm3upoBaHHOIT
MeOelH: KOMIIBIOTEPHBIE CTONBL
OOopynoBaHue: KOMITbIOTE pHAS
TeXHHKa C TOJKIIOYEHHEM K
HH( OpMAaIIOHHO-
KOMMYHHKAITHOHHOI
«ITaTepreTy H

3NMEKTPOHHYIO

CeTH
JOCTYIIOM B
HH(OPMAIHOHHO-
00pa3oBaTebHYIO cpemy
00pa30BaTeNPHOII  OpTaHN3AINIL,
Beb-KaMepsl, KOMMYHIKAITHOHHO®
obopyoBaHie, obeclieunBaroee

Microsoft Windows;
Microsoft Office
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JOCTYII K CETH HHTEPHET
(HpOB OJHOE COSOHHCHIIC H
68(‘.1![) OBOJHOC COSOIHCHIIC I1o

TexHonoruu Wi-Fi)

TlomenieHe s CaMOCTOSATENBHOIT
paborer  obywaromuxca  (400c,
401c, 431c, 329¢)

Mebens: yaeOHag Mebeb
KoMmeKkT  cheIannsnpoBaHHOIT
MeOeln: KOMIIBIOTEPHBIE CTONBI
OObopynoBaHe: KOMIThIOTE pHAS
TeXHHKa C TOJKIOYEHHEM K
HH( OpMAaINOHHO-
KOMMYHHKAITHOHHOI ceTn
«lIaTepaeT?» H  JOCTYIIOM B
3MEKTPOHHYI0  MH(OpPMAIIOHHO-
o0pazoBaTenbHYIO cpemy
00pa3oBaTeNPHOII  OpTaHN3AIII,
BeD-KaMepsl, KOMMYHIKAIIIOHHOE
obopymoBaHne, oObecmednBaoIIce

JOCTYII K CETH HHTEPHET
(HpOB OJHOE COSOHHCHIIC H
68(‘.1![) OBOJHOC COSOIHCHIIC I1o

TexHomnorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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