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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ileab ocBOeHUSI TUCUUILIHHBI
Lens ocBoeHuss AUCHUIUIMHBI «DU3NuecKass XUMHUS HOHIOJMMEPOB» COCTOUT B
(GhOpPMHUPOBAHHUH y CTYJEHTOB 3HAHUH MO (PU3NYECKON XUMUU CHHTETHYECKUX MOHOCEICKTUBHBIX
MOJIMMEPOB i AP(PEKTUBHOTO HCIIONB30BAHKS B PA3IMYHBIX TEXHOJIOTUYECKUX MPOIEccax U
MOATOTOBKA CTYIEHTOB K CAMOCTOSITEIILHOM paboTe B M30paHHOM 00IaCTH XUMHUH.

1.2 3agaun AMCHUILIMHEI

B 3amaun yueOHo# nucturinabl «Du3nyecKas XUMUsI HOHIIOIUMEPOBY BXOJIHT:

— chopMHpOBaTh y CTYACHTOB MpEACTaBICHUS O (HU3UKO-XUMHUUYECKOM TIOBEIACHUH
HMOHIIOJIUMEPOB;

— chopMHpPOBaTh y CTYJCHTOB 3HAHHMS O METOJAaX HCCJICAOBAHHMS HMX CTPYKTYPHBIX H
TPAHCIIOPTHBIX XapPaKTEPUCTHK;

— cdopmMupoBaTh MPEACTABICHUS O TEXHOJIOTUYECKUX MPOIEccax C ydyacTUEM
HMOHIIOJIUMEPOB;

— pa3BUTh YMEHHUS 110 UCIIOJIB30BAHUIO HOHIIOJIMMEPOB B PA3JIMYHBIX TEXHOJIOTHSIX;

— Pa3BUTh Y CTYJEHTOB HaBbIKU padOThI C yueOHOW U HAyYHOU JIUTEPATYPOH.

1.3 MecTo AMCUMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl

Hucuunnuna «Pu3ndeckas XUMUsL HOHIIOJIMMEPOBY SIBISIETCA AUCIHUILUIMHON MO BBHIOOPY
BapuaTtuBHOW uactu brnoka 1 "ductummuasl (Momynu)" ydeOHOro InIaHa, (GopMmupyemoit
y4acTHUKaMU 00pa30BaTENbHBIX OTHOILIEHUH. Ee n3ydeHno JOIKHO IpeaecTBOBAaTh U3yUYeHHE
TaKUX JUCHUIUIMH Kak «Heopranmueckas xumus», «Pusukay. JucuumimHa «Duszndeckas
XHUMHUS HOHITOJIMMEPOBY SIBJIICTCS TCOPETUUCCKON 0a301 /I TaKUX JUCHUILIMH, Kak «lIpomecchl
W anmapatbl B MEeMOpaHHOW TEXHOJOTUMY», a Takxke «MeMOpaHbl U MeMOpaHHbBIE SIBICHUS». B
COOTBETCTBUM C paboyuM y4yeOHBIM IUTAHOM JUCIMIUIMHA U3ydaeTcs Ha 2 Kypce. Bun
MPOMEXYTOUYHOM aTTECTALUH: 3aUET.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbHOM IPOrPaAMMBI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4aroImuxcst CIeyOUMX KOMITETEHIIUMI:

KOH 1 HAUMCHOBAHUE UHJUKATOPA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIIINHC

IIK-1. CnocodeH ocymecTBIATH CTAHAAPTHBIE ONEPAIMU MO NMpeiIaraeMbIM MeTOAUKAM, HANPaBJICHHbIE
HA M0JIyYeHHEe H HCCIeJOBAHNE PAa3JINYHbBIX COCIMHEHUI H MATEPHAJIOB

WIIK-1.1. OcymecTBisieT CTaHIAapTHHIE | 3HAET CIOCOOBI MOJTYYEHHUS HOHIIOINMEPOB

omepauuud [0  MpeUlaraéMbIM — METOIAMKAaM, | YMeeT MOJIb30BaThCsl XUMUIECKUM 000PYIOBAaHHEM.
HaIIPaBJICHHBIE HA IIOJIyY€HUE U HUCCICAOBAHUE | BriajeeTr OCHOBHBIMM TOHSTHSIMH U TEPMHUHOJIOTHEH B
XUMHYECKMX COEMHEHUN PA3IMYHON NPUPOABI U | 06GNACTH CHHTETHYECKMX HOHIOIUMEDOB.

MaTEpHaJIOB HA UX OCHOBE.

HIIK-1.2. Bribupaer ONTHMaJbHBIE | 3HAET METOMbl HCCICIOBAHMSI CTPYKTYPBI M CBOWCTB
nabopaTopHEIE METOBI MOJTyYEHUS 1 | WOHMOJHMEPOB.
UCCIIEIOBAHUS XUMHUYECKUX COeIMHEHUH | YMeeT omnpenenurh (HU3UKO-XUMHYECKHE XapaKTEPHCTHKH

pa3anH0171 IpUupoabl U MAaTCPUAJIOB HA UX OCHOBE HOHIIOJMMEPOB.

Bnaz[eeT HaBBIKAMHU BBIITOJIHEHUST 0a30BBIX onepaunﬁ o
HUCCJIICAOBAHHIO CBOICTB HOHITOJIMMCPOB.

PesynpTaThl 00yueHHs AUCIUILIMHE JOCTUTAIOTCA B PAMKaX OCYILECTBIICHHUS BCEX BUJIOB
KOHTaKTHOM M CaMOCTOSATENbHON paboThl OOyYalomIMXCsi B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIITAHOM.

WHIuKaTopel  JAOCTMXKEHWS  KOMIICTEHIMH — CUMTAIOTCA  C(HOPMHPOBAHHBIMH — IIPU
JOCTH>KEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0YUCHHUSI.



2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh AMCIUIUIMHBI cocTaBisgeT 5 3aueTHbX eauuul] (180 uacos), ux
pacrpeziesieHue 1Mo BujaM paboT IPeCTaBICHO B Ta0IHIIe

Bun yue6HO# paboTh Bcero CemecTtpsl
4acoB (uachl)
3 4
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHS (BCEro): 118 68 50
3aHSTHS JISKIIMOHHOTO TUIIA 40 34 16
J1a00paTOPHBIE 3aHATHS 68 34 34

TMPAKTUIYCCKUC 3aHATHUA

CCMMHAPCKUC 3aHATUL - - -

HNuas koHTaKkTHas padora:

Kontposbs camoctositensHol pabotsl (KCP) 6 4 2
ITpomesxyrounas arrecrarus (MKP) 04 0,2 0,2
CamocTosiTeIbHasi padoTa, B TOM YHCJIE: 55,6 35,8 19,8
OdopmiieHre 1ab0paTOpHBIX padoT 20 10 10
CaMOCTOSATEIHbHOE N3YUEHHE TEOPETHUECKOTO MaTepraia 15 10 5
[ToaroToBka K TeKynieMy KOHTPOJIIO 20,6 15,8 4,8
KoHTpoab:
IloAroroBka K 3K3aMeHy - - -
OO61as TPyA0eMKOCTH qac. 180 108 72
B TOM YHCJI€ KOHTAKTHAsI 124.4 72.2 52.2
padora
3a4. e 5 3 2

2.2 CopeprxaHue AUCHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Paznensr (TeMbl) AUCIUTUTMHBL, H3y4aeMble B 3 cemectpe (ouHast hopma 00ydeHus)

KonmaecTBo gacoB

AynutopHas Breayaut
OpHast
pabota
Ne Hammenosanue pa3nenos (Tem) paboTta
Bcero
a1 13 JIP CPC
1. CuHTE3 U CTPYKTypa MOHIIOJIMMEPOB 34 | 10 - 12 12
2. PaBHOBECHE B reTepOreHHON cucTeMe 32 10 - 10 12
3. |KuHeTHka HOHHOTO OOMEHa M AJIeKTpomacconepeHoc | 37,8 | 14 - 12 118
HUTOI'O no pazoenam oucyuniurvl 103,8| 34 - 34 35,8
Konrposns camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrecranus (MKP) 0,2
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO -
OO0m1ast TpyI0EMKOCTb 110 JTUCIUTUINHE 108

Paznensl (TeMbl) AUCHUIUIMHBL, H3ydaeMble B 4 cemecTpe (ouHast hopma 00ydeHus)

KonnuecTBo yacoB

AV Breaynut
Ne HaumenoBanwme pa3aenos (TeM) yauTopHad OpHas
Bcero pabota

pabota

J 113 JIP CPC
1|2neKTpoXUMHs HOHIIOJIUMEPOB 30 6 - 16 8
) Teopernueckoe onucaHue ABJICHUN IIEPEHOCA B 16 4 i 6 6

|noHmonMMepax




|ObnacTu npuMEeHEeHHs] HOHIIOJIMMEPOB

238 | 6 -

12 58

HUTOI'O no pazoenam oucyuniunsl

69,8 | 16 =

34 19,8

Kontpons camocrosarensHoit pabotsr (KCP) 2

IIpomexxyrounas arrecrarus (MKP) 0,2
IToroToBKa K TEKyIIEMy KOHTPOIIO -
OO0m1ast TpyZ0EMKOCTb IO JUCTIUTUINHE 12

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie

sansaTus, CPC — camocrositenpHas paboTa CTyneHTa

2.3 Conepxxanue pa3iesioB (TeM) M CHUILTHHbBI

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaunmenoBanue paznena

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTpOIIS
1. |CuHTe3 u CTpyKTypa Knaccudukanms nonumepos. YCTHBIH OIIpOC,
HOHIOJIMMEPOB JIP1
2. |CuHTe3 u CTpyKTypa Peaknun mnonuMepHu3alMd M TONMKOHAEHCAIMM B CHHTE3€|YCTHBIH OIpoc,
HOHITIOJIMMEPOB noHmonuMepoB. llomydyeHne TOMOTEHHBIX M TeTeporeHHbIX |JIP2
HOHITOJIMMEPOB.
3. |CuHTe3 u cTpyKTypa MeToab! Hccnen0BaHus CTPYKTYPBl HOHIIOIMMEPOB. YCTHBII OIIpOC
HOHIIOJINMEPOB
4. |PaBHOBecue B HaOyxanue HOHUTOB. MognenbHble MIPE/ICTABIICHNU |YCTHBINA OIpoc,
TeTePOreHHON CHCTEME |HOHOOOMEHHOTO paBHOBecHs. TepMoaiHaMuKa HaOyXaHUSI. JIP3
5. |PaBHOBecue B PaBHOBecue  uWoOHMosUMEp -  pacTBOp  HednekTpoiuta.|JIP4
rereporenHoi cucreme |M3orepma amcopOuum u  KO3(QQUIMEHTH pacHpeneneHus.
CutoBBI 3G HEKT 1 3PPEKT BHICATIBAHHS.
6. |PaBHOBecue B PaBHOBecHE  HOHUT-pacTBOp  CWJIBHOTO  3jeKkTpoiuta.|JIP4
rereporenHol cucreme | TepmopmHamuyeckoe ypaBHeHHe JIOHHAaHa 1 ero aHaJIu3.
7. |PaBHOBecue B HonoobmeHHOE paBHOBeCHE. N3orepma obOmeHa, |JIPS, JIP6,
TeTepOreHHOM cucTeMe  |KO3((GHUIMEHTH pa3/eleHus, paclpeneieHlss U PaBHOBECHS.
VYpaBHeHUE Hukonsckoro. SIBnenus 3apsA10BOH
CEJICKTUBHOCTH.
8. |KuHeTHka HOHHOTO OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKaHWS HOHHOTO obOMmeHa.|JIP7
oOMeHa u MexaHu3M HOHHOTO oOMeHa. JInMuTHpyomas craaus.
IEKTPOMACCONIEPEHOC
9. |Kuneruka MOHHOTO OKcIlepUMEHTaJIbHbIE METOABl M3Y4YEeHUS KHHETHKH HOHHOTrO |JIP8
oOMeHa u oOmeHa. OCHOBHBIE TEOPHH KMHETHKH HOHHOTO 0OMEHa. KP1
JICKTPOMACCOINIEPEHOC
10. |DnexTpoXuUMHS Knaccudukarnus meMOpaHHBIX mporieccoB. [leperoc B moHHBIX |JIP7
HOHIIOJINMEPOB IIPOBOIHUKAX. IMorox BEIIECTBA. Ycnosue
JIEKTPOHEUTPAIBEHOCTH.
11. |DnexTpoxumust VYpaBHeHnue MmarepuaibpHoro Oananca. JlBwkeHue wnonoB B|JIPS,
HOHIIOJIMIMEPOB ANEKTPUUYECKOM U KOHIIEHTPALIMOHHOM HOJE. Tect Ne 1
12. |Teopernueckoe TepMonnHaMyKa HEPaBHOBECHBIX MpoleccoB Ans omnucanus|JIP9
ONHCaHME ABICHUN IIPOLIECCOB NEPEHOCa B MEMOPAaHHBIX CHCTEMaX.
HepeHoca B
HOHITOJIIMEpax
13. |Teopernueckoe OpuknroHHas MoJenb W (HEHOMEHOJOTHUECKHH TMOJXO/I. [YCTHBIN OMpoc
OIIMCAHUE SIBJICHUI VYpasuenus Hepucra-Ilnanka. JIP10
nepeHoca B
HOHITOJIIMEpax
14. |O6nactu npumenenust  |MoHmomnmepsl Uit BogomoArotoBku. Monusi obmen B|JIP11
HOHITOJTUMEPOB MMUIIEBOM  TPOMBIIUIEHHOCTH W MEAHMKO-OMOIOTHYECKOH
IIPAKTHUKE.
15. |O6nactu npumenenus  |PasnenurensHble quadparMel B mporeccax anekrpoauanuza u|JIP12

HMOHITIOJIMMCPOB

M€M6paHHOI‘O QJICKTPOJIN3a.

2.3.2 3aHATHS CEMUHAPCKOI0 THMNA (MPAKTHYECKNe / cCeMUHAPCKHE 3aHATHS/
JabopaTopHblie padoThI)




e HaumenoBanue paznena TemaTnka sansTHil/pabor ®dopma Texy1ero
(Tembl) KOHTPOJIA
1. |CunTe3 u CTPYKTYpa Omnpenenenrne 0OMEHHOW €eMKOCTH HOHITOTUMEPOB. JIP1
HOHIIOJINMEPOB
2. |CuHTe3 U CTPYKTYpa OmnpeneneHne MIOTHOCTH HOHIIOINMEPOB JIP2
HOHIIOJINMEPOB
3. |PaBHOBecHe B OmnpeneneHne MaccoBOW Jond BOOel B HOHMoimmepax |JIP3
TeTepPOreHHON CHCTEME  |METOAOM BO3YIIHO-TEILUIOBON CYIIKH.
4. |PaBHOBecue B OmpeneneHne  HM3MEHEHWs  pa3MepoB  Ipu  HaOyxanuw|JIP4
TeTePOreHHON CHCTEME  |MOHIOJIMMEPOB
5. |KuHeTrka HOHHOTO OmnpeneneHue CKOPOCTH HOHHOTO 0OOMEHa. JIPS
obMmeHa n
3JEKTPOMAacCONepeHOC
6. |Kunerrka HOHHOTO OmnpeneneHne TUMUTAPYIONIEH CTaAM HOHHOTO OOMeHa JIP6
obMmeHa n
3JIEKTPOMACCONEPEHOC
7. |DIEKTPOXUMHS Omnpenenenye yaeabHON 3JIEKTPOIPOBOIHOCTH JIP7
MOHITOJINMEPOB HOHIIOJINMEPOB.
8. |DmexTpoxumus Omnpenenenue CEJNIEKTUBHOCTHU noHnoiaumepos |JIP8
MOHIIOJINMEPOB MTOTCHIIMOMETPHIECKUM METOJIOM.
9. |Teoperuueckoe Pacuer ko3¢ dpumnrienToB nudPy3un HOHOB B pacTBOPE H JIP9
OTIMCAaHNE SIBICHUN HOHIIOINMEpe
IepeHoca B
HMOHIOJIMMepax
10. |Teoperuueckoe Omnpenenenne 00BEeMHBIX jgoyieidd  mpoBojsummx ¢a3  BJIP10
OTIHCaHME SBJICHUN HOHITOJIUMEpax
nepeHoca B
HMOHIOJIMMEpax
11. |O6nactu npumenenust  |MIoHOOOMEHHOE yMSITYCHHUE BOJIBI. JIP11
HOHIOJIIMEPOB
12. |O6nacT MpUMEHEHHUS Jenonu3zaiys BoAbl CMEIIAHHBIM CJI0€M HOHIIOJIMMEPOB. JIP12
HOHIOJIIMEPOB

Zamura taboparoproit pabotsr (JIP), koutponbshas padora (KP).

2.3.3 lIpumepHasi TeMATHKA KYPCOBBIX padoT
KypcoBas paboTa He mperycMOTpeHa yueOHBIM TIITaHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAaMOCTOSITeIbHOI padoThI
00y4YaKOIIUXCS MO TUCHHILINHE

[Tepedens yueOHO-METOUIECKOTO 00ECTICUCHHS TUCITUTUINHBI 110
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITENIbHOW PabOTHI

1 | Odopmienue naboparopusix |1. Kononenko H.A., Jemuna O.A., Jlo3za H.B., ®amuna U.B., lllkupckas C.A.
pabor MeMOpaHHast JIEKTPOXUMUS: ydeOHOoe mocoOue. 2-e W3A., WCIp. U JOIL
Kpacnogap, Ky6I'Y, 2017. 290 c.

2 | CamoctostenpHOe m3ydenne |1. Kononenko H.A., [lemuna O.A., Jloza H.B., ®amuna U.B., lllkupckas C.A.
TEOPETHIECKOT0o MaTepuaia |MemOpaHHas 3JCKTPOXUMHSA: ydeOHOe MmocoOwe. 2-¢ W3M., UCHp. W JOI.
Kpacnogmap, Ky6I'Y, 2017. 290 c.

2. Kononenko, H.A., ®omenko, M.A., bepe3una, H.I1., Bonsdxosuu, F0.M.
[opucras cTpykTypa MeMOpaHHBIX MaTepuanoB. Yuebd. mocobue. KpacHomap:
Kyb6anckwuii roc. yu-1, 2013. 121 c.

3. TI'mycun H.II., Konomenko H.A. DOnekrpomaccomepeHOC B HMOHHBIX
poBoHUKaX: Y4ueOHoe nocobue. Kpacaomap.: Ky6.I'Y, 2014. 87c.

3 IMogroroska k Tekymemy |1. Meronuueckne peKOMEHJAUIMM K  OpPraHU3alUM  ayJUTOPHOH U
KOHTPOJIO BHEAY/IUTOPHOH (CaMOCTOSATENbHOM) paboThl CTYAEGHTOB: METOAMYECKHUE
ykaszauus / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becmanos, H.B.
Jloza. — KpacHopap: Kybanckwuii roc. yu-t, 2018. - 89 c.




Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrapistorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JList naL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyLeHUsIMUM OTIIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. OOpa3oBaTesibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHH IHCHUILIUHBI
(MmonxyJis)

B Xxome wm3ydeHus JHMCUMIUIMHBI MPEAYCMOTPEHO MCIOJIB30BAaHUE TEXHOJIOIMHI
npoOJeMHOT0 OO0y4YeHHs, BBINOJIHEHUE CTyJIEHTaMu Ja0opaTOpHbIX padOT B MajblX Ipymmnax,
camocTosiTeNIbHask paboTa CTYJIEHTOB.

KoMIIeTeHTHOCTHBIN MOAXOJ B paMKax IpENnoJaBaHus IUCLMILIMHBL PEalu3yeTcsl B
MCIIOJIb30BAaHUN HHTEPAKTUBHBIX TEXHOJOTMH W AKTUBHBIX METOAOB (IpoOyieMHas JeKIus,
paboTa B MaJbIX IPYIIax) B COYETAHUH C BHEAYAUTOPHON pabOTOM.

NudopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YYEHUU JUCHUTLTUHBI
— I JIAI C OIPAHMYEHHBIMU BO3MOXHOCTSIMM 3J0pPOBbSl IPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAUH

OneHouyHble CpeAcCTBa IMpeIHa3HAYeHbl AJIs KOHTPOJS M OLEHKH 00Opa3oBaTelbHbIX
JOCTIDKEHUH 00Yy4aroluxcsi, OCBOMBIIUX IporpamMmy yueOHOM aucuumiuabl «Dusznyeckas
XUMUS HOHIIOJIUMEPOBY.

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B (JOpME BONPOCOB JII YCTHOTO OINpPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX pabdoT,
KOHTPOJIbHBIX BONPOCOB K JTaOOpaTOPHBIM paboTaM, U MPOME:KYTOYHOI aTTecTauuu B Gpopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKyIlIeil U MPOMEeKYTOYHOM aTTecTallui

Kon u HanmeHoBaHue HanmMeHoBaHME OLIEHOYHOTO CpeICTBA
Ne PesynbraTel 00yueHns
HHIIIKaTopa . [Tpomexyrounas

n/n (B cootBeTcTBMU C 1. 1.4) Texymuit KOHTpOJIB

(B cooTBeTcTBUH C 1. 1.4) arrecTauus

HIIK-1.1. OcywmectBusier | 3HaeT crocoOwl | JlaGoparopHas pabora Bormpoc Ha 3auere
1 | crangapTHele OIEpalMy | MMOJYYEHUS 1-3

1o IpeAJIaraéMbIM | MOHIIOJIMMEPOB




METOJIUKAM, yMeeT nons3oBatees | JlabopaTtopHas pabora -
HaIpaBJICHHbIC Ha | XMMHUYECKUM
MOTy4CHHE n | obopyaoBaHHEM JUIs
HCCIIEIOBaHNE OTIPECTCHUS CBOHCT
XMMHYECKUX COCAMHCHUH | HOHIOIMMEPOB
pPa3IMYHON NOPUPOIBl U | BameeT ocHoBHEIMHE | JlaGopatopHas paborta Bonpoc Ha 3auete
MaTepuaaoB Ha UX | TOHATHSIMH u | Tecr 1
OCHOBE.. TEpPMHUHOJIOTHEH B 001acTi
CUHTETHUYECKUX
HOHIIOJIUMEPOB
3HaeT Mmerofsl | JlabopaTtopHas pabora Bomnpoc Ha 3auere
UCCIICIOBaHUSA CTPYKTYpPBI 4-7
HIIK-1.2. BriOupaer | ¥ CBOWCTB MOHIIONMMEPOB
ONTUMAJIbHBIE ymeer ompenenuts | JlabopatopHas paboTa Bomnpoc Ha 3auere
1abopaTopHble  MeTOAbl | (hM3UKO-XMMHUUYECKUE Tecr; 8, 16
o | momyueHus U | XapaKTepUCTUKU
HCCIIEIOBaHUS MOHITOJINMEPOB
XMUMHUYECKUX COCIMHCHMH | Biajgeer HaBblkaMu | JlaboparopHas pabora _
pasIMYHOM IPHUPOABI M | BBIMOIHEHUS 6a3zoBbIx | KoHTpomnbHast paboTa
MaTepHaJloB Ha X OCHOBE | oTeparuit (]
WCCIIEJIOBAaHUIO  CBOMWCTB
MOHITOJINMEPOB

TunoBbie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MAaTepPUAJIbI, HeO0X0ANMMBIE /IJIl OLIEHKH
3HAHWH, YMEeHHUIi, HABLIKOB H (MJIM) ONBITA AeSITeIbHOCTH, XapPaAKTePU3YIOIIMUX 3TANbI
¢GopMupoBaHusi KOMIIeTEeHIMI B MIpollecce 0CBOEHUS 00pa30BaTeILHO MPOrPaMMbl

Bonpocs! 1J1s1 yeTHoro onpoca no teme 1 «CuHTe3 M CTPYKTYPa HOHIIOJIMMEPOB»
KakoBa xiaccugukarus moJImmMepoB?
Kakue peakuiuu UCIIONB3yIOTCS IPU CUHTE3€ HOHIIOIUMEPOB?
Kakyto reomerpuueckyro GopMy UMEIOT HOHIIOJIUMEDPHI?
Kak mony4uuts rereporeHHble HOHIOIUMEPHI?
Kak momy4ntb roMoreHHbIe MEMOpaHbI?
KakoBbl ypoBHU HEOAHOPOAHOCTH CTPYKTYPbI HOHIIOIUMEPOB?
Kakue metosbl MccineoBaHus CTPYKTYpPbl HOHIIOJIMMEPOB BbI 3HAeTe?
B yeMm cymHocTh hru3HUECKUX METO/I0B UCCIIEOBAHUS CTPYKTYPhl HOHIIOJIUMEPOB?
Kakue metop! onpenenaeHus: MIOPUCTOCTH MOJIMMEPOB BbI 3HaeTe?
0. Kakyro wuH(popManMio O CTPYKType HOHIIOJIUMEPOB MOXKHO MOJYYUTh METOAOM
KOHTaKTHOW TaJIOHHOW IOPOMETPHUU?

RBoOoo~Nooa~LONE

KonTpoubnas padora nmo remam 1-3 «CHHTe3 H CTPYKTYPa HOHIIOJIUMEPOBY,
«PaBHOBecHe B rereporeHHoi cucremMe» U « KnHeTuka HOHHOro 0OMeHa U
3JIEKTPOMACCONEPEHOC»

Bapunant Nel

1. Kakue marepuaiibl OTHOCATCS K HOHIIOJIUMEpaM?

2. 3anumuTe XMMHYECKHE peakUUy IMOJIy4eHHUs CyNb()OKAaTHOHUTA Ha MOJIUCTUPOJIBHON
MaTpHLE.

3. [louemy HOHIIOIMMEPHI HE PACTBOPSIOTCS B BOAE?

4. Kak u3meHuTcsi HabyxaHue MOHIOJIMMEpPA, €CIIU CTENEHb €ro CIIMBKHU YBETUYUTCS B 2
paza?

5. O6msacuute, nmouemy aHuoHUT D/D-10I1 myume copOupyer TpusTHIamMuH, a AB-17 —
dbenon?

6. Kax Gyer BoirasiaeTs n3otepma oomena Na* — Ca®* s emomsr KY-2?

7. [laiiTe onpeneneHue 3aps10BON CEIEKTUBHOCTH HOHIIOJIUMEPOB.




8. PaccumraiiTe, BO CKOJNBKO pa3 U3MEHUTCS KOHIEHTpAIlMs JOHHAHOBCKU
COPOMPOBAHHOTO JICKTPOJIMTA, €CIIM KOHIICHTPAIMS BHEIIIHETO PACTBOPA YBEJIUYHUTCS B 3 pasa.

9. Kakas craaus OyaeT JIMMUTHPOBATh MOHHBIA OOMEH, €ClIM KOHLIEHTPAIUS U CKOPOCTh
nepeMelIMBaHus PacTBOPa OUYCHb MaJIbl?

10. YeM u30TOIHBIH OOMEH OTINYAETCA OT HOHHOIO 0OMeHa?

Bapuanm Ne2

. I3 Kxakux 371€MEHTOB COCTOSAT MOHIIOJIUMEPHI?
. 3anuIImTe XUMUYECKUE pEeaklUy MoTydyeHus! KapOOKCHUILHOIO KAaTHOHOOOMEHHHKA.
. [Touemy nonnonmuMeps! HaOyxaroT B Bojie?
. Kak n3mennTcs HabyxaHne KaTHOHMTA, eciu ero nepesect u3 Na'- B Li*-dopmy?
. O6msacuuTe, mouemy cmona Kb-2 mydmie copbupyer tpustuinamut, a KY-2 — ¢penon?
. Kak O6yzer Beirisaets nzorepma oomena Cl™ — SO42+ A cMoutsl AB-177?
. Uto Takoe cuTOBBIN YPPeKT?
PaccunraiiTe, BO CKOJBKO pa3 H3MEHHUTCA KOHIIGHTpAalMs JIOHHAHOBCKH
COpOMPOBAHHOTO AJICKTPOJIUTA, €CIIM KOHIICHTPAI[MS BHEIIHETO PACTBOPA YBEIHUYUTCS B 4 pasa.
9. Kakas cragust OyneT JUMUTHUPOBAaTH HOHHBIM OOMEH B cllyuyae KPYIHBIX 3€peH
HOHITOJIMIMEPA ¥ BBICOKOW CKOPOCTH TIEpEMEIIMBAHKS pacTBOpa’?
10. YTo Takoe cTallMOHApHOE COCTOSHUE?

I I Y N S

Bapuanm Ne3

. K mpoBoiHMKaM Kakoro pojia OTHOCATCS MOHIIOIUMEPHI?
. 3anuumnTe XUMUYECKYIO PEaKLUIO MTOJIy4eHUs KaTHOHOOOMeHHHKa KV -1.
. Kak oOMeHHast eMKOCTb BiIMsET Ha HaOyXaHUe HOHIIOJIMMEPOB B Bojie?
. Kak m3mennres HaGyxanue kaTHoHuTa, eciu ero nepesectd u3 Na'- B Ca**-gopmy?
. O6bscHuTe, moueMy aHuoHuT DJ13-10I1 nyume copOupyer 6yranon, a AB-17 — ¢penon?
. Hapucyiite nsorepmy o6mena Na* — Ca?* mist emounsr KB-4?
. [Touemy cmoma KY-2 B Li*-dopme copbupyer Menbure denona, uem B Na'-popme?
PaccumraiiTe, BO CKOJNBKO pa3 MW3MEHHUTCS KOHIIGHTPAlUs JTIOHHAHOBCKH
COpOMPOBAaHHOT'O HJIEKTPOJINTA, €CIIM KOHLIEHTPAIHsI BHEIIIHETO PacTBOpA YBEIUYHUTCA B 5 pas.

9. Kakas craagus OyaeT JUMUTHPOBATH HOHHBIM OOMEH B CIy4ae HOHIIOIMMEpPA C BEICOKOM
CTETIEHBIO CIIMBKY U MHTEHCUBHBIM [I€pEMEIINBaHUEM pacTBOpa?

10. Kakytro nHpopMaIuio mo3BosisieT MoJIy4YuTh METO/] IPEPbIBaHNS HOHHOTO OOMeHa?

<IN - NEV R N IS S

Tect no Teme 4 «1eKTPOXHUMHUSI HOHIIOJIUMEPOB)

1. ¥V KakuX MOHITOJINMEPOB BbIIIE MJIOTHOCTH?
HA NOTUCTNUPOTILHOL Mampuye
Ha nepgmopuposantol mampuye

2. Kak u3mensiercss oOMEHHass €MKOCTh HOHIIOJUMEpA C POCTOM CTENEHHM CHIMBKHU

MTOJIUMEPHON MATPHIIBI?

yeenuuusaemcs
VMeHbUAaemcsl
He U3MEHAeMCsl

3. MoHnonmmepsl SBISFOTCS:
usonamopamu
NPOBOOHUKAMU NEPBO2O POOad
NPOBOOHUKAMU 8MOPO20 POOd

4. NoHnonumepsl:
pAcmeopAIomcs 8 600e
He pacmeopsomcs 6 800e

5. Y nenbHas 3J€KTPONPOBOAHOCTD HOHITOIUMEpPA 110 CPABHEHHUIO C PACTBOPOM 3JICKTPOIUTA:

sviuLe
HUdICe
8bluLe UL HUCE 8 3A8UCUMOCTNU OM KOHYEHMPAyuu pacmeopa



KoHTpoJibHBIE BONIPOCHI K JIA00PATOPHBIM padoTam

Jlabopamopnas paboma Nol-2

1. Yro Takoe 0OMEHHasi eMKOCTh HOHIIOJIUMEPOB?

2. Kakue MeTo/IpI orpeienieHus OOMEHHOM eMKOCTH BBI 3HaeTe?

3. Ot KaKkux (GakTOpoB 3aBUCUT OOMEHHAsI EMKOCTh HOHIIOIUMEPOB?

4. Kakue MeTo/1bl UCIIOIB3YIOTCS /11l ONPEeNICHHs IJIOTHOCTH HOHITOJIMMEPOB?
5. Kak Bnusier mpupo/ia NOJIMMEpHON MaTPHUIbl Ha TNIOTHOCTh HOHUTOB?

Jlabopamopnas paboma Ne3-6

1. Kakue ruzpaTHbeie XapaKTepUCTUKHA HOHIIOIMMEPOB BbI 3HaeTE?

2. Kakue ¢axTopsl BIUSIOT HA BIAr0coIepKaHue HOHIOIUMEPOB?

3. Kakas cragust MO>KeT IMMUTHPOBATH MPOLIECC HOHHOTO OOMeHa?

4. Kakue sKCIIepUMEHTAIbHBIE METO/IbI BBISIBIICHUS IMMUTUPYIOLIECH CTAJANU BaM H3BECTHBI?
5. Kakyro nH(popManmio mo3BosisieT MOIyduTh METO/] IPEPhIBAHNSI HOHHOTO 0OMeHa?

Jlabopamopnas paboma Ne7-10

1. Kakue mporieccsl mepeHoca B HOHIOJIUMEPax Bbl 3HaeTe? [IpuBeaute mpuMepsl.

2. B kakux equHUIIAX U3MEPSIETCS IOTHOCTH IOTOKA BEIIECTBA?

3. Kakas B3aumMocBsi3b Mexay auddysueit u aIeKTponpoBOIHOCTHIO B HOHITOIMMEpax?

4. Kakue npeCTaBIICHUs O CTPYKTYpPE HOHIIOIUMEPOB JICXKAT B OCHOBE JBYX(a3HOU MOIETH
MPOBOJUMOCTH?

5. Kakue sBIIeHUS IEpEHOCA B HOHTIOJIUMEPAX MOXKHO OTHCATH C TIOMOIIBIO (PPUKITHOHHOM
mMoaenu?

Jlabopamopnas paboma Nel 1-12

1. Ilepeuncnute 061aCTH IPUMEHEHUSI HOHITOJIMMEPOB.

2. B xakux mporeccax UCHOJb3yI0TCs HOHIIOIUMEPHI Ha eppTopupoBaHHON MaTpHIe?
3. UeM aJIeKTpoIMaIN3 OTINIACTCS OT MEMOPAHHOTO JICKTPOIH3a?

4. Kakue HOHIIOIMMEpPHI UCTIONIBb3YIOTCS B IIpOIieccax BOAONOATOTOBKU?

5. Kak perenepupoBaTh HOHIIOTUMEPHI?

3adeTHO-IK3aMeHAIlMOHHBbIE MaTepuaabl /sl NPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4eT)
. Cnucok 6onpocog 014 n0020moeKu K 3auemy
. Knaccugukanus nonumepos.
. Peakuuu nonumMepusaiu 1 MoJIMKOHACHCALIUY B CHHTE3€ HOHIIOJIUMEPOB.
. IlomyuyeHne ToMOreHHBIX ¥ F€TEPOr€HHBIX HOHIIOIMMEPOB.
. MeTop! uccnenoBaHus CTPYKTYPBHI.
. PaBHOBecue B rereporenHoi cucreme. Habyxanue HOHUTOB.
. MonienbHble IpeCcTaBIeHNs HOHOOOMEHHOTO paBHOBECHSI.
. TepmoaunaMuka HaOyXaHUsL.
. PaBHOBecue nonmnonuMmep - pactBop HeannekTponuta. M3orepma ancopOuu.
. CuroBblii a¢ ekt u 3¢ ekt BeicanuBanus. CHIIbI B3aUMOICHCTBHSL.
10. PaBHOBECHE MOHUT-PACTBOP CHIIBHOIO AJIEKTPOJIUTA. Y paBHEHUE JlOHHAHA.
11. Y4er HEOAHOPOAHOCTH HOHUTOB IPU COPOIIUH CHUIIBHBIX 3JIEKTPOJIUTOB.
12. HNonoobmenHoe paBHOBecue. l3orepma oOMeHa, KO3(QOUIMEHTHl pa3aesieHus,
pacrpezeneHuss 1 paBHOBECHS.
13. YpaBuenue Hukosbckoro. SIBneHus 3aps10BOi CEIIEKTUBHOCTH.
14. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs HOHHOTO OOMeHa.
15. Mexanu3m noHHoro oomena. Jlumutupyroras craams.
16. DxciepuMeHTaNIbHbBIE METOAbI U3YYEeHUsI KWHETUKH HOHHOTO 0OMEHa.

O©OoOoO~NOoO U WNPREF PP



17. OcHOBHBIE TEOpUM KMHETUKH HOHHOTO 0OMeHa. M30TomHbIi 0OMEH.

18. DnexTpoxumus noHnoiaumepo. Kiaccudukanyss MeMOpaHHBIX MTPOLIECCOB.
19. Ilepenoc B noHHBIX poBogHUKAX. [I0TOK BemecTna.

20. YcaoBue 3JIeKTPOHEUTPAIBHOCTH. Y paBHEHHUE MaTepUaIbHOTO OalaHca.
21. JIBuKeHrE NOHOB B AJIEKTPUUECKOM U KOHIICHTPALIMOHHOM TI0JIE.

22. O6macTi MPUMEHEHHS HOHIIOJIUMEPOB.

Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUsI

Kpurepuu onieHuBaHus 110 3a4€ETY:

- OLCHKA «3aYTEHO»: CTYJACHT BJIaJICECT TCOPETUUCCKUMHA 3HAHUAMU 110 JaHHOMY pasacily, 3HacT
maccmbnxaumo HOHIIOJIUMEPOB, METOJblI HUCCJICAOBAHUA HUX q)HSI/IKO-XI/IMI/I'-IGCKI/IX CBOﬁCTB, OCHOBHBIC
obmacTu ux MMPUMCHCHUS, JOIMYCKACT HEC3HAYUTCIILHBIC OHII/I6KI/I; CTYACHT YMECT IPaBUJILHO 00BICHATE
OKCHICPUMECHTAIBHBIC JAHHBIC C TPUMCHCHUCM TCOPCTUUCCKUX HpeﬂCTaBHeHI/Iﬁ.

- OII€HKA «HE 3a4YTEHO0»: MaTCpHaJl HC YCBOCH WJIM YCBOCH YaCTUYHO, CTYJACHT HE 3HACT CIIOCOOBI
IMMOJIy4CHUA U obnactu MMPUMCHCHUA NUOHIIOJIMMEPOB, 3aTPYAHACTCA B OIMCAaHUU UX (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
CBOI)IICTB, 3aTpyAHACTCA NEPECUUCTIUTD METOJAbI UCCIICAOBAHUA CTPYKTYPbI HOHIIOJIUMEPOB.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM X WHAMBUIYAIBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEoOXOAMMOCTHM MHBAJIMAAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEILHOE BPeMs ISl TIOJTOTOBKM OTBETA Ha IK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIUAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIAYAIBHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHMs] 10 JUCLUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

ITponientypa oneHMBaHUS PE3yJlbTAaTOB OOY4YEHHMsS MHBAIUIOB U JIUI] C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) TMpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B ieyaTHOM (popme yBeITMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOnas 1uteparypa

1. MemMmOpaHHas DSIEKTPOXUMHS: ydeOHOe mocobue i OOydyaroumxcs 10 OCHOBHBIM
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICIIETO OOpa3oBaHMs ypOBHS OakamaBpuar W
MarucTpaTypa no HampasieHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Konosnenko, O.
A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo o6pa3oBanust u Hayku Poc. ®denepannu, Kybanckuii
roc. yH-T. - [2-¢ w3am., ucnp. u gom.]. - KpacHomap : [KyOaHckuii rocynapcTBEHHBIH
yausepcurtet], 2017. - 290 c.



2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.Il., Bombpdpxosuu, FO.M. Ilopucras
CTPYKTypa MEMOpaHHBIX MaTtepuayioB. Y4eb. mocobue. Kpacnonap: Kybanckuit roc. yH-T,
2013. 121 c.

3. T'mycun H.IL., Kononenko H.A. DnexTpomacconepeHOC B MOHHBIX NMPOBOJHUKAX: YueOHOE
nocobue. Kpacunonap.: Ky6.I'Y, 2014. 87¢

4. MembOpanbl 1 MmemOpanusie TexHoioruu / OtB. pea. A.b. SpocnaBues. M.: Hayunblii mup,
2013. — 612 c. http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

5.2. Ilepuoauyeckas Jureparypa

1. Yenexu XuMuUM - pOCCUACKUN HAYYHBIN )KypHAJ, MyOJIMKYIOMNNA 0030pHbIE CTaThH 110
aKTyaJbHbBIM ITPOOJIEMaM XUMHUH U CMEXHBIX HaYK.

2. MemOpanbl ¥ MeMOpaHHBIE TEXHOJIOTMM - POCCHHMCKHMNA HAY4HBIH JKypHal,
nyOJIMKYIOIIMH CTaTbU MO OCHOBHBIM IpoOjieMaM IOJIy4eHUS M HCCIeOoBaHUsS MeMOpaH U
pa3BUTHUS BAXXKHEHIIMX HANpaBleHUH MeMOpaHHBIX TEXHOJOTMH, B TOM 4HCIE H
BOJIOIIOATOTOBKH.

3. XKypnan ¢uszndeckoi XMMHUU — OIMH W3 KPYIMHEHIIMX POCCUHCKHX HAYYHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HANpaBJICHUS PA3BUTUS XUMMHU, IYOJIMKYOIIUN paboOThI,
NOCBANIEHHBIE aKTyaJlbHBIM OOIIMM BOIPOCAM XHUMHH H MPOOJieMaM, BO3ZHUKAIOIIMM Ha CTBHIKE
pa3IMYHBIX PA3/EI0B XUMHUHU.

5.3. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIEC CHCTEMbI
JIeKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):
1. DBC «IOPAMT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpogdeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcrBenHoit ouonuorexu (PI'B) https://rusneb.ru/
8. DnexktponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/
Pecypchl cBOGOIHOTO J0CTYNA:
1. AmMepuKaHCKas naTeHTHas Oa3a JaHHbBIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAJICKUX auccepTaiuit http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Hudopmanuonnas cucrema "EnuHoe OKHO 1ocTyna K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/

akrwnE



http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/

CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena moay/abHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IUTAHOB, YUEOHO-METOIMIECKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX pecypcoB Kadeapsl HHDOPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'V http://docspace.kubsu.ru/

6. MeToauyeckne YyKa3aHusi [IJsi 00y4YAalOIIUXCA 10 OCBOEHHMIO JIMCHUILUIMHBI
(Momy.Jis)

YcneuHoe u3ydeHne AUCHUIUIMHBI «DPU3ndeckas XUMHUs MOHIOJIMMEPOB». TPeOyeT OT
CTYJIEHTOB PETYJSPHOTO MOCEIIECHUS JIEKUUH, BBIIOJHEHUS TECTOBBIX IMPOBEPOUYHBIX pPAOOT,
BBIMIOJIHEHUS M 3alUThl Ja0OPaTOPHBIX pabOT, 03HAKOMIIEHUS C OCHOBHOW U JTOTOJIHUTEIbHOU
PEKOMEHIyeMOM JInTepaTypoil.

[Ipy NOATrOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucH NPEbIAyHIeH JIEKIMM U BOCCTAHOBUTH B TMaMSTH paHee
W3Y4YEHHBIN MaTepHall;

2) Gersio MPOCMOTPETh MAaTE€pUaNl MPEACTOAIICH JICKIMH, C HENbI0 JIyUIIero YCBOCHHUS
HOBOT'0 MaTepuaa,

3) caMOCTOSTEIBHO MPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIIMH, €CIIN
3TO HEOOXOUMO.

[Ipy KOHCHEKTUPOBAHMWU JIEKIIMOHHOTO MaTepuana CTYIACHTaM HYXXHO CTPEMHUTHCS
KpaTKo, CXEMAaTU4HO, MOCJIEIOBATEIbHO M JIOTUYHO (HUKCHPOBATH OCHOBHBIC MOJOXKCHHUS,
BBIBOJIbI, 0000111eHUsT U POPMYTUPOBKH, HE MBITASICh 3aMUCaTh BECh MPEMOJaBAEMblii MaTepUal
JIOCJIOBHO.

ITpy 1OArOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IyETCS:

1) BHMMATEIbHO HU3Y4YHTh MAaTEpPHAN TPEICTOSIIEH pabOThl M COCTABUThH IUIaH €e
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOSIIEN
paboThI (MCTIONB3yEMBIM peaKTUBAM U 000PYOBAHUIO, a TAKXKe TEXHUKE PaOOThI C HUMH);

BemmonuATe nabopaTopHyt0 paboOTy HEOOXOIMMO AaKKypaTHO U IOCJE0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B Ja0OpaTOpHOM >KypHaye. [[ng ycremHoi 3amuTsl
nabopaTopHOM pabOTBI HEOOXOAUMO TIIATEIBHO M3YYWUTh JICKIIMOHHBIA H, €CIU 3TO
HE00X0/IMMO, JOMOJHUTENbHbIN TEOPETUUECKUI MaTepual 1o TeMe paboThl, a TAK)KE MPaBUIbHO
3aMoJIHUTh J1a0OpaTOPHBIA JKypHal, ClelaB BCe HEOOXOOUMBIE pacdeTbl U cHOopMyIHpOBaB
BBIBOJIBI 110 TPO/JICJIAaHHON padoTe.

Brimonaenune mabopatopHbix paboT

JlabopaTopHble pabOThI BBIMOIHIIOTCS O0YYAIONTUMUCS B MajbIX Tpymmnax (00bdHO 2-3
4yenoBeka). B Havanme Kypca MpOBOIUTCS WHCTPYKTAX IO TEXHUKE OE30MacHOCTH pabOTHl B
XUMHUYECKOH J1TabOpaTOpUM U COCTaBisieTcs TIpadUK BBIIOJHEHHUS J1a0OpPaTOPHBIX padoT.
Brimonnenue nabopatopHoit paboThl BKIIOYAET B C€0sI CIEAYIOUINE STaIbI:

1) HoAroTOBUTENBHBIN 3TAN (CaMOCTOSATENIbHAS paboTa CTYJICHTOB);

2) mony4yeHHe JOIMyCKa K BBIMOJHEHUIO SKCIEPUMEHTAIbHON dYacTu J1abopaTOpHOM
paboThl (KOHTAaKTHAs paboTa ¢ MpenojaBaTenaeM Kax /a0 Manoil rpymmsl);

3) BBIMIOJIHEHHUE SKCIEPUMEHTATHHOM YacTH JIabOpaTopHOW paboThl TOJa KOHTPOJIEM
Iperno/iaBaTe’s;

4) aHaynM3 MOJIyUYEHHBIX PE3yNbTAaTOB, (POPMYIHPOBKA BHIBOJA U MOJATOTOBKA K 3aIlHUTE
1ab0paTopHOI PabOTHI (MOXKET BBIMOJHITHCS KaK CAMOCTOSTENbHAS paboTa CTyeHTa I0Ma, HIIN
MOJI KOHTPOJIEM IpernojaBaTesisi B TEUEHUE BPEMEHH, BBIACIEHHOTO Ha J1a0opaTOpHbIE pabOThI
WIH B X0JI¢ THOW KOHTAKTHOU PabOTHI C Mpeno/iaBaTesieM);

5) 3amuTa 1abopaTopHOil pabOTHI (KOHTAKTHAS paboTa C MPENoaaBaTeIeM).

[Tocse BBIMONTHEHUS BCEX 3TUX ATAINOB JIabopaTopHas paboTa CUUTAETCS BHIITOJTHEHHOM.



http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

HoaroroBuTeILHBIN 3TAN

[lepen 3anstuem oOyuarolmuMmcs HEOOXOIUMO TOATOTOBUTCS K  BBIIOJHEHUIO
naboparopHoit paboTel. TeopeTwdeckass TOArOTOBKA HEOOXOAMMA JJsi  MPOBEICHUS
9KCIIEPUMEHTA U JI0JKHA IMPOBOAUTHCA OOYYAIOMIMMUCS B MOPSAIKE CaMOCTOSITEIbHON PabOTHI.
Ee crmegyer HauMHaTh BHHMATEIBHBIM pPa30OpOM pPYKOBOJACTBa K JabopaTropHoil paborte.
Teopernueckass TMOATOTOBKA 3aBEpIIAETCS IPEABAPUTEIILHBIM COCTAaBICHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIESAYIOIINM TOPSIKOM 3aIuceii:

HazBanue paboThbl.

Henp paboThI.

ObopynoBanue.

Xoxa paboThl, KOTOPBI B TOM YHCIIC BKIIOYAET PUCYHKH, CXEMBI, TaOJIUIbI, OCHOBHBIC
dbopMynbl Uil ONpEeNesieHHs BEJIMYMH, a TakXKe pacueTHble (OpMYyNbl s OIpeaeieHHs
MOTPEITHOCTEH U3MEPSEMBIX BETHUHMH.

IHosryyeHnne 10MyCKa K BBINOJHEHUIO IKCIIEPUMEHTAIbHOH YaCTH J1a00paTOPHOIi
padoThbI

[Ipucrynas k nmabopaTopHbIM paboTaM, HEOOXOAUMO MOJYYUTh Y JabOpaHTa MPUOOPHL,
TpeOyemble il BBHIMOJHEHHUS paboThl. Pa3oOpaThcsi B Ha3HAYCHMHM MaTEpUAIIOB, XMMHUYECKOU
Nocyzbl, TPUOOPOB M TMPUHAJIEKHOCTEH B COOTBETCTBUU C UX TEXHHUYECKHMMH JAHHBIMU.
[Tony4ynTh IOMYCK K BBHIMOJIHEHUIO Ta0OpaTOPHOI padoThl y mpenoaasareis. JJomycK cTyIeHThl
MONy4yaloT B pe3ylbTaTe YCTHOTO OMpoca MpernojaBaTelieM O TMOPSAKE BbIIOJHEHUS
AKCIIEPUMEHTA, TIPEyCMOTPEHHOTO IAaHHOW J1a00paTOpHOH paboTO.

BoinoJiHeHHe IKCIIEPUMEHTAIBHOI YacTH J1a00paTOPHO padoThl MO KOHTPOJIEeM
npenoaaBateJis

3areM oOywyaromiyiecs: BBIIOTHSIOT SKCIIEPUMEHTANBHBIN 3Tam J1abopaTOpHOW paboThI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTENbHBIM yKa3aHHEM HX
pa3MepHOCTH B J1abopaTopHBIi xypHan. He gomyckaercsi MCHOJIb30BaHME YePHOBHKOB /1JIsl
3aMHMCH IKCMEPUMEHTAIBHBIX JAHHBIX, 3alMCh KAaPaHAALIOM W HHbIE CMOCOObI, Aal0lIue
BO3MOSKHOCTh KOPPEKTHPOBKH MOJYy4YeHHBIX pe3yJbTaToB. B ciydae, eciiv B METOIUYECKHX
yKa3aHUAX K JlabopaTopHOM paldoTe MNpemioKeHbl TaOaMIbl WM IIAOJIOH s 3alucu
OKCIIEPUMEHTATIbHBIX JaHHBIX, TO 3AMOJHSIIOTCS 3TH TaOmUIBl WK mabnoH. B uHOM ciydae
3aIMCh SKCIIEPUMEHTAFHBIX TAaHHBIX JIETAeTCs CTYIEHTOM B IIPOU3BOJIBHOM (hopme.

[To okOHYaHHUU BBHITIOJTHEHHsSI SKCIIEPUMEHTA CTYAEHTHI JOJDKHBI MPUBECTU CBOE pabouee
MECTO B MOPSZOK M BBIMBITH HCIIOJB3YEMYIO XUMUYECKYI0 rocyny. Ilocie aToro pabouee mecto
cHaeTcs TMpernojaBaTeNi0 WM JabOpaHTy M B JIaOOpaTOPHBIA JKypHAlT CTYACHTa CTaBUTCS
OTMETKAa O BBITIOJHEHUHU JKCIIEPUMEHTAIBHOW YacTh J1abopaTopHO paboThl ¢ 00s3aTeTbHBIM
YKa3aHHUEM JaThl €€ BBITOIHEHUSI.

AHaJIU3 MOJyYeHHBbIX Pe3yJIbTaTOB 1 (POPMYJIHNPOBKA BHIBOIOB

MoskeT BBITIOTHATHCS KaK CaMOCTOATeIbHas padoTa CTy/IeHTa JJOMa, WK MO KOHTPOJIeM
Iperno/iaBaTess B TeUCHHE BPEMEHH, BBIJICIICHHOTO Ha JJabopaTopHbIe pabOThl WM B X0/ WHON
KOHTaKTHOW paboThl ¢ mpenojaBateneM. CTYIEHTHI JOJKHBI BBIMOJIHUTH BCE HEOOXOAMMBIE
pacyeTbl COTJIACHO METOAMYECKHM YKa3aHUSM K BBITIOJIHEHHUIO J1a0opaTopHeIX pabor. B
71a00paTOPHOM XKypHasie MPUBOJAATCS BCE HEOOXOIMMBIE PAacyeThl C yKa3aHHEM pa3MEpHOCTEH
MOJTYYECHHBIX BEJIMYWH, a TaKXkKe Bce TpaQUKU M PHCYHKH B COOTBETCTBHH C TpPEeOOBaHHS
71a060paTOPHOTO MPAKTHKYMA.

B cnyuae, ecnu B xome mabopaTopHOH paOOTHI MMEET MECTO MPOTEKAaHHUE XUMHUYECKUX
peakiuii, Bce OHU JIOJDKHBI OBITh 3alHCaHbl B J1A0OPAaTOPHOM KypHAJE B MOJIEKYISPHOM,
MIOJTHOM HOHHOM ¥ COKPAIIeHHOM MOHHOM BHJIE.

Jlaree Ha OCHOBAHHH TOJIYYCHHBIX PE3yJIbTATOB CTYIEHTHI JOJKHBI CHOPMYIUPOBATH U
3anucaTth BBIBOJ, KOTOPBIM TOJKEH ObITh COTJIACOBAH C 3asBJICHHBIMU LENSAMU W/WIH 3aladaMU
nabopaTopHoil paboThl. BpIBOA JOKEH conepkaTb HEOOXOAUMYIO KOJIMYECTBEHHYIO
nHpopMaIuio.



IIpu moaroroBke K 3ammre J1AOOpPAaTOpHOW pabOThl HEOOXOIMMO OTBETHTHh Ha
MpeJIOKEHHBIE KOHTPOJbHBIE BOIPOCHL, KOTOpPbIE HMEIOTCS IOcie KaxXAoW JIabopaTopHOM
pabotel. Oco00e BHHMAaHHE B XOJIe¢ TCOPETHUECKON MOJTOTOBKH JOJKHO OBITH OOpamieHo Ha
NOHMMaHUe (U3UYECKONW CYIIHOCTH Tpolecca(oB) u3mydaroumxcs B Xxonae paborsl. s
CAMOKOHTPOJISI B KaXJOW pabdoTe TpPUBEACHB KOHTPOJBHBIE BOIMPOCH, HAa KOTOpHIE
oOyuaromuiicst 00s3aH JaTh YeTKUE, MPaBUIbHBIE OTBETHI.

3ammra 1adopaTtopHoii padoThl

3amuTa 1a00paTOpHBIX pabOT MPOUCXOAUT B BHJIE COOECEOBAHUS C MPENoiaBaTeeM o
nabopaTopHoOil paboTe ¢ 00s3aTeNbHON MPOBEPKON IpenogaBaTeieM JIadbopaToOpHOro KypHaia
cTyneHTa. Jlns ycmemHo#l 3amuThl J1a00opaToOpHOM pabOThl CTYAEHT MOJKEH MPEeAoCTaBUTh
1ab0opaToOpHEIN KypHAJI, O(QOPMIICHHBI B COOTBETCTBHHM C YCTAHOBJICHHBIMHU TPEOOBAHUSIMU,
BKJIIOYAsl HAJTMYME OTMETKU O BBIIIOJIHEHUH JKCIIEPUMEHTaIbHON YyacTH padoThl. B xoae ycTHoit
Oecenpl ¢ mperojaBaTesieM CTYACHT JOJDKEH MPOJAEMOHCTPUPOBATH 3HAHUE IeNedl M 3amay
BBIMIOJTHEHHON pabOThl, 3aKOHOB, KOTOpBIE JIEKAaT B OCHOBE HAOIIOJaeMbIX B XOJ€ PaOOThHI
SIBJICHUH, MPOJEMOHCTPHPOBATh YMEHHE aHAJIM3UPOBATH IOJIYYCHHYI0O MH(POPMALUIO U JeJaTh
Ha €e OCHOBE BBIBOJIbI. B 3TOM ciyuyae B 1a0opaTOpHOM KypHalle Ha COOTBETCTBYIOIIEH paboTe
CTaBHUTCSl ITIOMETKA «3a4TEHOY», POCIHUCH IPEoaBaTelisi, IPUHABLIETO paboTy, U Jara 3allUThl
pabotsl. [locne aToro maboparopHas pabora cuMrTaercss BbINOJHEHHOW. Jlomyckaercs 3ammra
7a00paTOPHBIX paOdOT WHAMBHIYATBHO WM B COCTaBE MAJIBIX TPYHI OOYUYaIOMIMXCs, COBMECTHO
BBITMIOJHABIINX JAHHYIO paloTy.

CamocrosTrenbHas paboTa Hapsay € ayIUTOPHON MNPEICTaBISET OAHY M3 BaKHEHIINX
dopMm yuebHOro mpouecca. CamocToaTenabHas paboTa — 3TO IUIaHUpyeMasi padoTa CTYACHTOB,
BBITIOJIHSIEMAs] TI0 33JaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE MpenojaBaTelisi, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTodrenbHas paboTa mnpeAHa3HaYeHAa HE TOJIBKO s
OBJIA/ICHUS TIPECTABICHHON TUCIMIIMHOMN, HO U /Uil (HOPMUPOBAHHS HaBBIKOB pabOTHI BOOOIIE,
B y4eOHOH, HayyHOH, NMpo(hecCHOHAIBHONW AEATENIbHOCTH, CIOCOOHOCTH NPUHMMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSITEIILHO pPEIIaTh BO3HHUKAIOIIUE MPOOJIEMBI, HAXOIUTh NPAaBUIIBHbIC
peLeHus U T.1.

B ocBOGHMM MUCHMITIMHBI WHBAIAJAMH M JIMIIAMH C OTPAaHWUYCHHBIMH BO3MOYKHOCTSIMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBMIyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJTHUTETIFHOE DPAa3bsCHEHHE YYeOHOro marepuana. MHIuBuayanbHBIE KOHCYJIBTAIUH TI0
NpeIMETy SBISAIOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOIIMM HHIAMBHyadH3alMd OOydeHHs U
YCTAHOBJICHWIO BOCIIMTATEIBHOTO KOHTaKTa MEXIy TpenojaBareieM U O0ydaronmMcs
UHBAJIUIOM WU JIUIIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1o JUCHUIInHE (MOAYII0)

HanmenoBanue crienmuaibHBIX
MOMEIICHHI

OCHAaIIEHHOCTD CITELHAIBHBIX
MOMEIIEHU

ITepeueHb AMIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUeHHS

Y4aeOHble ayIUTOpHN JUTS
MIPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIIA

Mebens: yueOHast MeOeb
TeXHHUUECKUE CPEICTBA O0yUCHHS:
9KpPaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYuebOHbie ayJUTOPHH st | MebGenb: yueOHast MeGeb Microsoft Windows;
TPOBEICHUSI TPYIIOBBIX u | Texumueckue cpencrsa ooyuenust: | Microsoft Office
MHIMBUIYAIBHBIX  KOHCYIBTAIUM, | 9KpaH, MPOEKTOP, KOMIBIOTED

TEKYIIEro KOHTPOJIS u

MPOMEXYTOYHOM aTTECTAIUH

VuebOHble ayIUTOpHU it | Mebenb: yaeOHas meOeb Microsoft Windows;

NIpoBeJICHUs J1TabOpaTOpHEIX PadoT

Texanueckue CpeaAcTBa O6y‘{€HI/I$IZ

(ayn. 345Cu 139C) LIEPEHOCHOE MyJIbTUMEIUHHOE
obopynoBanue (HOYTOYK,
MIPOEKTOP)
O6opymoBaHue:
CHEUATN3UPOBaHHAS
nmaboparopras  Mebenb  (CTOJIBI,

CTYJbsI, MKa(bl I PEakTHBOB U
00opyaoBaHus, BBITSKHBIE

Microsoft Office




mKkapbl), CpEACTBA  HOXKapHOU
6e30macHOCTH M OKa3aHMs IEPBOH
MEIULIMHCKOM TIOMOIIIH,
XUMHUYECKas nocyaa u
00opynoBaHWe, CYIIMIBHBINA MIKad,
SNEKTPOIUINTKH — 2 IIT., BECHI
mabopatopHeile — 1 1T, BECH

aHaJIUTHYeCcKHe — 2 1T, TepMOCTaT
BO3AYIIHBIA — 1 mT, HoHOMep-pH-
MeTp — 3 WIT, MEIIaJKUd MarHUTHbIE

— 3 mwr., W3MEpHUTEeIh MMMHTAHCA
E7-21 — 4 1T, HCTOYHHK TOKa
nmnyiabcHeld  B5-50 — 3 T,
KOHAYKTOMETP - 1 1T,
MYJIBTUMETPBI YHUBEpCaJIbHBIC
HAaCTOJbHBIE — S5 1T, IIEHKep

nmabopatopusrii — 2 mT; [1K-3 mrT.,
XMMHUYECKHE PEaKTHBBI.

ZIJ'IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHUA,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6€JII>IO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBKO IIOAKJIIFOYCHHUA K CCTH ((HHTCpHCT» 1 obecrieyeHrueM AOCTYIIa B DJICKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBEPCHUTETA.

HaunmMmeHoBaHue TOMENIEHUN 119
CaMOCTOSTENTFHON pabOTHI
o0Oy4aromuxcs

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATEIFHON pabOTHI
00yJaroIuXxcs

HepequL JIMIOCH3UOHHOI'O
nporpaMMHOTO obecreueHust

ITomenieHre st caMOCTOSATEIBHOM
paboThl 00yyaronuxcs (YUTaIbHBINH
3an HayuHoit OnbmnoTexn)

MebGenb: yueOHast MmeOenb
Kommexkt  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TECXHUKA C IIOAKIKOYCHUEM K
HHPOPMALMOHHO-
KOMMYHHKALMOHHON
«/HTEpHET» M JOCTYIOM B
EKTPOHHYI  MH(POPMAIOHHO-
00pa3oBaTeNbHYI0 cpeny
00pa3oBaTeNbHON  OpraHM3aluH,
Be0O-KaMepbl, KOMMYHHKAlLMOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBomHOE COEIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texaonoruu Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOMN
paborel  oOyuaromuxcs  (400c,
401c, 431c, 329¢)

Mebenb: yaebHas mebensb
Kommnekr cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTE€pHAs
TEXHHUKa C TOAKIIOUYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOH
«HTepHeT» M IOCTYIIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0Opa3oBaTenpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecTieunBaroIee
JOCTYm K  CETH  HHTEpHET
(mpoBoaHoe COEUHEHUE u
OecripoBoHOE  COCOMHEHHE MO
texronorun Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office




