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1 Ieau u 3a1a4u U3y4YeHUs TUCHMILIUHBI (MOTYJIs1)

1.1 Ilesb oCBOEGHUS JUCIHUTIIMHBI
Lenp ocBoeHusi MUCHUIUIMHBI «Du3nWdeckass XUMHUS HOHIOJIMMEPOBY» COCTOUT B
(GbOopMUPOBAHUH Y CTYJIEHTOB 3HAHUH MO GUZNYECKON XUMUU CUHTETUYECKHX HOHOCETEKTUBHBIX
noJIuMepoB it AGGEKTUBHOTO HCTOIB30BAHUS B PA3IUYHBIX TEXHOJOTHMYECKUX IpOIeccax U
MOJATOTOBKA CTYJCHTOB K CAMOCTOSATEILHON paboTe B M30paHHOM 0071aCTH XUMHH.

1.2 3agauy AU CHUIIIMHBI

B 3amaum yuebHo# nucuumuinHabl « Du3ndyeckas XUMHST HOHITOIUMEPOBY BXOJIUT:

— chopMHpOBaTh y CTYIACHTOB TMPEIACTaBICHUS O (PU3UKO-XUMUYECKOM TIOBEIACHUH
HOHITIOJIMMEPOB;

— chopMHpOBaTh y CTYJCHTOB 3HAHHUS O METOJAaX HCCIEAOBAaHUS MX CTPYKTYPHBIX H
TPAHCIOPTHBIX XapAKTEPUCTHK;

— chopMHUpOBaTh TMPEJACTABICHUS O TEXHOJOTHYECKUX TMpOIeccaXx ¢ y4acTHEM
HOHITIOJIMMEPOB;

— Pa3BUTh YMEHUS 10 UCIIOIb30BAHUIO HOHIIOJMMEPOB B PA3JIUYHBIX TEXHOJOTUSX;

— pa3BUTh Y CTYACHTOB HAaBBIKH PabOTHI ¢ y4eOHOM U HAYYHOM JTUTEPaTypOl.

1.3 MecTo aAucuMiInHbl (MOaYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumnmza «Pu3nyeckas XMMUsS MOHIIOJIMMEPOB» SABISETCA AUCUUIUIMHON 1O BBIOOPY
BapuaTuBHONW uactu brnoka 1 "ducuummmasl (Moxynu)" ydeOHOTrO miaHa, (GopMupyeMon
Y4aCTHUKaMH 00pa30BaTeNIbHBIX OTHOIEHUN. Ee n3y4eHuIo JOIKHO MPeIIIecTBOBATh U3yUYEHHE
Takux IUcCHUIUIMH Kak «Heopranmueckas xumus», «@Pusukay. HucuumimHa «Pusnueckas
XMMHS HOHITOJIMMEPOBY SIBIISIETCS TEOPETUUECKOH 0a301 ISl TAKUX AUCLMILINH, Kak «[Ipomeccel
U anmnapaTbl B MEMOpaHHON TEXHOJIOTHM», a Takke «MeMOpaHsl 1 MeMOpaHHbIE SBICHHUSD». B
COOTBETCTBUM C pabouuM y4eOHbIM IUIAHOM JUCLMIUIMHA HU3ydyaeTcs Ha 2 Kypce. Bun
IIPOMEXKYTOUYHOM aTTeCcTallu: 3a4eT.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHA 00Pa30BaTEILHOM IPOrPpaMMBbI

W3yuenne naHHOM y4yeOHOM JMCUMIUIMHBI HAmpaBleHO Ha (OpPMHpPOBAHUE Y
00yyYaroImuxcsl CIeIYOIUX KOMIIETEHIUH:

Kox n HanmeHOBaHME HHANKAaTOpa Pe3ynbraThl 00y4eHuUs IO TUCIUTIIIHE

IIK-1. CniocoGeH ocymecTBISTh CTAHJAPTHBIC ONEPally MO NMpeAiaraeMbIM METOIUKAM, HANIPABJICHHbIE
HA NMOoJIyYeHHEe U HCCIeJ0BAHHE PAa3IHYHBIX COeANHECHHIT M MaTepHaJIoB

UIIK-1.1. OcymecTBiaser cTaHzapTHele | 3HaeT crocoObl OJIyYeHUs] HOHIIOIMMEPOB
omepanyMu IO  INPeJIaracMbIM — METOJMKaM, | YMeeT HOJIb30BaThCSI XMMHUUECKHM 000pyIOBAaHHEM.
HafpaBJICHHbIC Ha IIOJTY4YCHUE U HUCCICNOBaHME | Bnajneer OCHOBHBIMHM IOHATUSIMM U TEPMHHOJIOTHEH B

XMMMYECKMX COCOMHEHUM Pa3IMYHON OPUPOALL M | 06NACTH CHHTETHYECKHX HOHIIOJIMMEPOB.
MaTepHajIOB Ha MX OCHOBE.

UIIK-1.2. Bribupaer ontuManbpHble | 3HAET METOJbl MCCIEJOBAaHUS CTPYKTYpbl U CBOWCTB
1abopaTopHBIE METOJIbI MOJTy4eHHS U | HMOHIOJMMEPOB.
HCCIIEIOBaHNS XUMHYECKHX COCIMHEHUM | YMeeT onpenesuTh (GHU3UKO-XMMHYECKUE XapaKTePUCTUKH

pa3IMYHON MPUPOJBI M MATEPHAJIOB HA X OCHOBE | HOHIIOJIMMEPOB.
Brageer HaBbIKaMU BBHITIOJHEHHUSI 0a30BBIX OIEpaIMid IO
WCCJICTOBAaHUIO CBOWCTB MOHIIOJIMMEPOB.

Pe3ynbraThl 00y4eHHs JUCHUILUIMHE JOCTUTalOTCsS B paMKaX OCYIIECTBIEHUS BCEX BUIOB
KOHTAKTHOM M CaMOCTOSITENbHOM paboThl O0y4aromuxcs B COOTBETCTBUU C YTBEPXKICHHBIM
y4eOHBIM TIITAHOM.

WHaukatopel  JOCTHXKEHHUS KOMIIETEHLUMH  CUuTaloTCcs CHOPMHPOBAHHBIMU  TIPU
JOCTH>)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUCHHMS.

2. CTpyKTYypa M coepKaHHe JMCIHIIIHHbI



2.1 PacnipenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 110 BHAaM pador
OO6mrast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBisAeT S5 3adeTHbIX eawnwmi] (180 wacoB), ux
pacmpeseNenre o BuiaM padoT MpeICTaBICHO B TaOIUIEe

Bun yae6Hoii paboTh Bcero CemecTpsl
4acoB (dackn)
3 4
KonrakTHasi pa6oTa, B TOM YHcJje:
AyauTopHble 3aHsITHS (BCEro): 118 68 50
3aHATHUS JICKIIMOHHOTO THIIA 50 34 16
n1a00paTopHbIE 3aHATHUS 68 34 34

IMMPAKTUYCCKUC 3aHATUA

CCMHMHAPCKUEC 3aHATUA - - -

HNHast KOHTaAaKTHasI paﬁoTa:

KonTpoas camocTosrensHOM padboTsl (KCP) 4 2 2
ITpomexxyTounas arrectamwst (MKP) 05 0,2 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 21,8 1,8 20
Odopmirenue 1a60paTOPHBIX padOT 10 - 10
CaMoCTOSATEIhbHOE N3YICHHE TEOPETHIESCKOTO MaTepraa 5 - 5
IToaroToBKa K TEKyIeMy KOHTPOJIIO 6,8 1,8 5
KonTpoJas:
IToaroToBKa K 3K3aMeHy - - 35,7
Oo0mast Tpy10eMKOCTh Jac. 180 72 108
B TOM 4YHcCJIe KOHTAKTHAsA 122,5 70,2 523
padora
3a4. e 5 2 3

2.2 Copep:xanue TUCUMUIIIMHBI
Pacnpenenenue BuoB yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jieiaM JUCIUIUINHBL.
Pazaensl (TeMbl) TUCIMIUIMHBL, H3y4aeMble B 3 ceMecTpe (ouHast hopma 00ydeHHs])

KonuuecTBo uacos
AynutopHas precay T
opHasi
pabora
Ne HaumenoBanue paseioB (Tem) pabora
Bcero

J 113 JIP CPC
CuHTE3 U CTPYKTYpa HOHIIOJIMMEPOB 22 10 - 12 -
PaBHOBecHE B reTEpOreHHON CUCTEME 20 | 10 - 10 -

3. |KuHeTHKa HOHHOTO OOMEHa M AJIeKTpoMaccomnepeHoc | 27,8 | 14 - 12 1,8
HUTOI'O no pazderam oucyuniutivl 69,8 | 34 - 34 1,8
Konrposns camocrositensHoi padotsl (KCP) 2
[TpomexyTtounas arrecranms (MKP) 0,2
IToAroToBKa K TEKyLIEMY KOHTPOJIIIO -

OO01wast TpyA0EMKOCTb 110 AUCLUIUINHE 72

Paznesnbl (TeMbl) AMCHUILIMHBL, H3y4yaeMble B 4 cemectpe (ouHast popma oOydeHus)

KommaecTBo gacos

AynuTtopHas Brecay T
Ne HaumenoBanwue pa3nemnosB (Tem) yaTop opHas
Bcero pabota

pabora

JI 113 JIP CPC
1/ 9eKTpOXUMHUSI HOHTTOJITUMEPOB 32 6 - 16 10
5 TeopeTnueckoe onucaHue ABJICHUN EpeHoca B s 4 6 5

|MoHMIoIMMepax

3.|O0nacTi NpUMEHEHUs] HOHIIOJIMMEPOB 23 6 - 12 5

HUTOI'O no pazderam oucyuniutivl 70 16 - 34 20




KonTpons camocTosTenpHol paboTsl (KCP) 2

ITpomexytounas arrectanus (MKP) 0,3
IToaroroBka K TEKylieMy KOHTPOJIIO 35,7
OO6m1ast TPyJI0EMKOCTh IO TUCITUTUIHHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocrosiTenbHast paboTa cTyieHTa

2.3 Coaep:xanue pa3jaesioB (TeM) IMCIHUANIAHbBI

2.3.1 3aHATHA JeKIIUOHHOI0 TUIIA

e HaumenoBanue pasnena Conepanue paszicia (Tembi) dopma TeKyIero
(Tembl) KOHTPOJIS
1. |CuHTE3 U CTPYKTYpa Knaccudukanus mosmMepos. YCTHBIH o1poc,
HOHIIOJIMMEPOB JIP1
2. |CuHTE3 U CTPYKTypa Peakmum monmMepw3anuyd W TONWKOHAEHCAIMM B CHHTE3€|yCTHBIN OIpOC,
HOHIIOJIUMEPOB noHnoauMepos. IlomydyeHue TOMOTEHHBIX M TeTeporeHHbIX |JIP2
HOHIIOJUMEPOB.
3. |CuHTe3 U CTPYKTypa MeToabl uccneaoBaHus CTPYKTYPbl HOHIOIUMEPOB. YCTHBIH OIIpOC
HOHIIOJIUMEPOB
4. |PaBHOBecue B HaGyxanue HOHHUTOB. MopenbHbie [IpeACTaBIeHUs |yCTHBIN Ompoc,
TeTepOreHHON cUCTeMe  |MOHOOOMEHHOTro paBHOBecHs. TepMoHaMHUKa HA0yXaHHSI. JIP3
5. |PaBHOBecue B PaBHOBecue uWOHmoIUMEpP - pacTBOp  HednekTposuTa.|JIP4
rereporeHHoi cucreme  |M3orepma amcopOuum W KOI(QQUIMEHTH pacIpeaeIeHHs.
CutoBblii 93h ekt u 3 HEeKT BrICATHBAHMSL.
6. |PaBHOBecue B PaBHoBecue = HMOHHUT-pPacTBOP CHIIBHOTO anekTponwura. |JIP4
rereporeHHou cucteme | TepmoanHaMHuecKoe ypaBHeHHE JJOHHAHA U ero aHalus.
7. |PaBHOBecue B HonoobOmennoe paBHOBECHE. M3otepma obmena,|JIPS, JIP6,
TeTePOreHHON cucTeMe  |KOA(GUIMEHTH pa3eNeHus, PaclpeeleHus U pPaBHOBECHSL.
YpaBuenne Huxonbckoro. SIBnenus 3aps10BOU
CEJIICKTHBHOCTH.
8. |KuHeTuka MOHHOTO OCHOBHBIC 3aKOHOMEPHOCTH TIPOTEKaHWS HOHHOTO oOMmeHa.|JIP7
oOmMmeHa u MexaHu3M HOHHOTO OOMeHa. JINMUTHPYIOIIAsT CTaIvsl.
NIEKTPOMACcCONEePEHOC
9. |KuHeTuka HOHHOTO DKCIepUMEHTAIbHbIE METOJbl M3Y4YeHHUS KHUHETUKH HOHHOro|JIP8
oOMeHa n obmeHa. OCHOBHBIE TEOPHH KUHETHKH HOHHOTO 0OMEHa. KP1
JIEKTPOMACCONEPEHOC
10. |[DnexTpoxumus Krnaccudukanus memOpanHbIX nporeccos. [lepenoc B noHHbIX |JIP7
HOHIIOJIUMEPOB IIPOBOIHHUKAX. ITotoxk BEIIECTBA. Ycnosue
EKTPOHEUTPATIBHOCTH.
11. |DnexTpoxumus VYpaBHenne MmarepuaibHoro Oananca. JlBmkenue wunonoB B|JIPS,
HOHIIOJIUMEPOB IMEKTPUUECKOM U KOHIIEHTPALIMOHHOM MOJIE. Tect Ne 1
12. |TeopeTtmueckoe TepMoauHaMuKa HEPaBHOBECHBIX TPOIECCOB s omwmcanus|JIP9
OTIMCaHME SBICHUH MIPOIIECCOB MTEPEHOCA B MEMOPAaHHBIX CHCTEMAaX.
mepeHoca B
HOHITOJIMMEpax
13. |TeopeTtmueckoe DpuKIMOHHAS MOJAETh ¥ (PEHOMEHOJOTHYECKHI ITOAXO/. [YCTHBIH OMpocC
OIMCaHUE ABJICHUI VYpasuenus Hepucra-Ilnanka. JIP10
nepeHoca B
HOHIIOJIUMEpax
14. |O6nactu npumenenust  |Monmonumepsl 1is BopomoarotoBku. Houubiid oomen B|JIP11
HOHIIOJIUMEPOB [UIIEBOM  NPOMBIIUIEHHOCTH ¥ MEIMKO-OMOJIOTMYEeCKOH
IIPAKTHUKE.
15. |OGnactu npumenenust  |PasnenurensHble quadparMbl B nporeccax anekrpoauanusa u|JIP12

HMOHITIOJIMMCPOB

MeM6paHHOl"O QJICKTPOJIM3a.

JabopaTopHble padoThl

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MpPaKTHYeCKHe / ceMUHAPCKHE 3aHATHSA/

Ne

HaumenoBanue pasnena
(Tembl)

Tematuka 3aHATHI/pabOT

dopma TeKyuiero
KOHTPOJIA

1.

CuHTe3 U CTpyKTypa

Omnpenenenne 0OMEHHONW €MKOCTH HOHIIOJIMMEPOB.

JIP1




HMOHITOJIMMEPOB

2. |CuHnre3 u cTpyKTypa Onpenenenye MIOTHOCTU HOHIIONUMEPOB JIP2
HMOHIIOJIMMEPOB

3. |PaBHOBecHE B OrmpeneneHre MaccoBOM J0aM  BOObl B HoHMOiUMepax|JIP3
T€TePOreHHOM CUCTEME  |METOJOM BO3QYIIHO-TEIUIOBOM CYIIKH.

4. |PaBHOBecue B OmnpeneneHre W3MEHEHHs  pa3MepoB Tnpu  HaOyxanuwm|JIP4
TeTePOTCHHOM CHCTEME  |MOHIOJIMMEPOB

5. |KuHeTuka HOHHOTO OrnpeneneHre CKOPOCTH HOHHOTO OOMeHa. JIPS
obmeHa u
3JIEKTPOMACCONEPEHOC

6. |Kunernka HOHHOTO OrnpeneneHrie TUMUTHPYIOMIEH CTaa HOHHOTO 0OMeHa JIP6
oOMeHa u
JIEKTPOMACCONEPEHOC

7. |OnexTpoxumus OrmpenesneHue yaeabHOM 31eKTPOIPOBOAHOCTH JIP7
HOHITOJIMMEPOB HOHITOJTUMEPOB.

8. |DnexTpoxumus OrnpeneneHue CEJIEKTUBHOCTHU noHnoaumepos|JIP8
HOHIIOJMMEPOB MOTCHIIMOMETPHYCSCKUM METOJIOM.

9. |Teoperuueckoe Pacuer ko3¢ ¢uumentoB auddy3nu HOHOB B pacTBOpE U JIP9
OTIHMCAHKE SIBICHUI HOHITOJTUMEPE
nepeHoca B
MOHIIOJMMEpax

10. |TeopeTnueckoe OmnpeneneHrie  00bEMHBIX foJeil  mpoBomsmmx ¢az  B|JIP10
OTIMICaHME SBICHUI HOHITOJIIMEpax
nepeHoca B
MOHIIOJMMEpax

11. |O6nacty mpumeHeHuss  |MloHOOOMEHHOE yMSTYEHHE BOJBI. JIP11
HMOHIIOJINMMEPOB

12. |O6macty mpumeHeHUsT  |JleMOHU3aIUs BOJBI CMEIIAHHBIM CJIO€M HOHITOJITUMEPOB. JIP12
HOHIIOJIMMEPOB

3amuTta nabopaTopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT
KypcoBast pabota He mpeycMOTpeHa yueOHbBIM IIIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHusl AJIsl CAMOCTOATEIbHON pPadoThl
o0yyarommxcsi o JMCHUIJINHE

[Tepeuenp y4eOHO-METOAMUECKOTO 0OECTICYEHHS AUCIMIUINHBI 110
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITEIIbHOW PabOTHI

1 | Odopmnenue nadoparopusix |1. Kononenko H.A., [lemuna O.A., Jloza H.B., ®amuna U.B., Illkupckas C.A.
pador MeMOpaHHast JIEKTPOXUMUs: ydeOHOe mocodue. 2-¢ H3M., UCIp. M MO
Kpacnozmap, Ky6I'Y, 2017. 290 c.

2 | CamocrostensHoe uzyuyenue |1. Kononenko H.A., lemuna O.A., JIoza H.B., ®anuna U1.B., IlIkupckas C.A.
TEOPETUIECKOro Martepuana (MemOpaHHas 3JCKTPOXUMHS: ydeOHOe mMmocoOue. 2-¢ W3[., UCHp. W JOIL.
Kpacuonap, Ky6I'Y, 2017. 290 c.

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1., Bonpdrosud, 10.M.
[Topucras cTpykTypa MeMOpaHHBIX MaTeprasioB. YueO. mocodue. KpacHomap:
Ky6ancxkwuii roc. yu-1, 2013. 121 c.

3. Tmycun H.II.,, Kononmenko H.A. DOnexTpomaccormepeHOC B HOHHBIX
npoBojHKUKax: Yuebnoe mocodue. Kpacuonap.: Ky6.I'Y, 2014. 87c.

3 IMoxrotoBka k Texkymiemy |1. Meroauueckue peKOMEHIALMUM K  OpraHM3allUM  ayAUTOPHOM U
KOHTPOJIIO BHEAyIUTOPHON (CaMOCTOSATENILHOM) paboThl CTYAEHTOB: METOANYECKHUE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounHok, A.B. Becnanos, H.B.
Jloza. — Kpacunonap: Kybanckwuii roc. yu-T, 2018. - 89 c.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYyYarOIUXCs W3
YyuCia MTHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenocTtaBistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3OPOBBS M BOCTIPUATHS HHPOPMALIUH:

JUJist 1L ¢ HapYIICHUSIME 3PEHUS



— B [1€4aTHOU (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B TIeyaTHOU opMe Ha si3bike bpaiins.

JUist TA1 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st ULl ¢ HapyIISHUSIMH OTIOPHO-/IBUTATENIFHOTO amliapara:

— B I1e4aTHOM (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0Opa3oBaTesibHbIEe TEXHOJOTHMHU, NMPUMeEHsieMble MPH OCBOEHUH THCHUIIHHBI
(MoayJin)

B xome w3yuYeHHWS [AHMCHUIUITMHBI MPEIyCMOTPEHO HCIOJB30BAHUE TEXHOJOTHIA
mpoOJEMHOTO OOYy4YCHHUs, BBHIMOJHEHUE CTYJEHTAaMH JIa0OpaTOPHBIX PadOT B MaJbIX Tpymmax,
camocTosTeNbHas paboTa CTyIeHTOB.

KoMmeTeHTHOCTHBINM MOAXO B paMKax IMpernojaBaHus UCUUILUIMHBI pealu3yercs B
UCTIOJIb30BAHUU WHTEPAKTHBHBIX TEXHOJIOTUHA W AaKTUBHBIX METOAOB (MPOOJIeMHAs IEKIIUS,
paboTa B MaJIBIX TPYIINAax) B COYCTAHUH C BHEAYTUTOPHOU pabOTOM.

NudopmanoHHble  TEXHOJIIOTHH, TPUMEHSEMbIe TPH U3YYCHUH  JUCIUILIAHBI:
UCIIOJIb30BaHWE  HMH(OPMALIMOHHBIX  PECypcoB,  JTOCTYHNHBIX B HMH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTtu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUECHUN TUCIUILINHBI
— JUISL JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBBSl MPEIyCMOTPEHA OpTraHU3AIHS
KOHCYJIbTAIMil C HCIIOJIb30BAHUEM DJIEKTPOHHON TOYTHI.

4. OueHouyHble cpeAcTBA UIA TeKyllero KOHTPOJISI  yCeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIUN

OrneHouHBIE Cpe/icTBa MpeaHa3HAueHbl IS KOHTPOJISL M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTIDKEHUH 00YYarolmuXxcsi, OCBOMBIIUX IPOrpaMMy ydYeOHOH auciuruinHbl «Duszndeckas
XUMHUS HOHIIOJIUMEPOB.

O1eHOYHBIE CPEJCTBA BKIIFOYAET KOHTPOJIBHBIC MaTePUAIIBI IS IPOBEICHHS TEKYIIero
KOHTPOJISE B (JOpME BOMPOCOB JUIsI YCTHOTO OMNPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX padoT,
KOHTPOJIBHBIX BOTIPOCOB K J1aOOpaTOPHBIM paboTaM, M MPOMEKYTOUHOM aTTecTanuu B Gopme
BOIIPOCOB K 3a4€Ty U 9K3aMEHY.

CTpyKTYypa OlIeHOYHBIX CPEICTB AJIs TeKYLIeld U MPOMEeKYTOYHOM aTTeCTAIMU

Konx n nanmenoBanue HanmeHnoBaHue 011eHOYHOTO CpEJCTBA
PesynbTaThl 00yueHus

HHANKATOpA . TIpomexxyTounas
p (B cootBercTBHM C 1. 1.4) Texymmii KOHTPOJTb p Y

n/m
(B cootBeTcTBHH C 1. 1.4) aTTecTanus

WUIIK-1.1. Ocyectsister | 3HaeT crocoOr1 | JlabopatopHas pabora Bormpoc Ha 3adeTte
CTaHJAPTHBIE  OIepanuy | MOTydeHHs 1-3
o npejiaraéMsiM | HOHIOJIMMEPOB

METOAUKAM, yMeeT nonb3oBatkest | JlaboparopHas pabota -
HarpaBJIeHHbIE Ha | XUMHYECKUM

1 | momyueHnue u | obopynoBaHHEM JUis
UCClIeI0BaHNe OIpeieNeHus cBOMCT
XUMHYECKHX COEAMHEHWH | MOHMOJIHMEPOB

pa3M4YHON MPHUPOABI U | BIAAEeT ocHOBHBIMU | JlabopaTopHas paboTa Bormpoc Ha 3a4ete
MaTepuasoB Ha UX | NOHSATHUSAMHU u | Tect 1
OCHOBE.. TEPMHUHOJIOTHEHN B 00acTH




CHUHTCTUYCCKHX
HOHITIOJIMMEPOB

3HaeT merogsl | JlabopaTtopnas pabora Bompoc nHa 3auere
UCCIIEI0BAHUS CTPYKTYPBI 4-7
HIIK-1.2. BoiGupaer | ¥ CBOICTB HOHIOIMMEPOB

ONTHMAaJIbHbIC ymeeT onpenenuts | Jlabopatopnas pabora Bompoc Ha 3auere
Ja0opaTopHble  MeTobl | (pu3MKO-XHMHYECKHE Tecr; 8,16

HOJTyYeHHs U | XapaKTepUCTUKH
HCCIIeIOBaHUS HOHIIOIUMEPOB

XUMHUYECKUX COCIWHEHUH | BiameeT HaBbikaMu | JlaboparopHas pabota
pa3sNM4YHON TIPUPOIABI U | BBIMOJHCHHS 6a3oBbix | KoHTponpHas pabota
MaTepHUaJIOB HA UX OCHOBE | ormepanuit 1o
HCCIIEIOBAaHUIO  CBOMCTB
HOHIIOJIMMEPOB

Tunosblie KOHTPOJIbHbIE 32JaHUS MM MHbIE MATepPUAJIbI, HEOOX0AMMBIE /IJIS OLlEHKH
3HAHMH, YMEeHHUIl, HABHIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTePU3YIOIINX 3TANbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Bomnpocsl 1i1s1 ycTHOro onpoca no tremMe 1 «CuHTe3 M CTPYKTYPa HOHIIOJIUMEPOB»
KakoBa kinaccugukaius nojimmepon?
Kakue peakuiyiy ©CTIOb3YIOTCSA IPU CUHTE3€ HOHIOJUMEPOB?
Kakyto reomerpuueckyio GpopMy UMEIOT HOHIIOIUMEPHI?
Kak mosy4uTs reteporeHHble HOHIOJIUMEPHI?
Kak mosryunTh roMoreHHbIe MEMOpaHb1?
KakoBbl ypoBHH HEOAHOPOAHOCTU CTPYKTYPhl HOHIIOIUMEPOB?
Kaxue metozap!l uccieoBanusi CTpYKTYpbl HOHIIOJIMMEPOB BbI 3HAETE?
B yem cymHOCTh GU3NYECKUX METO/I0B UCCIEOBAHMS CTPYKTYPhI HOHIIOTUMEPOB?
. Kaxue metozp! onpeneneHuss HOpUCTOCTH MOJIMMEPOB Bbl 3HaeTe?
10. Kakyo wuHpOpMaLMIO O CTPYKTYpEe HMOHIOJIMMEPOB MOXHO TOJIYYUTh METOJIOM
KOHTaKTHOM 3TAJIOHHOW MOPOMETPUHN?

O 0N U AW

KonTpoabHas padora mo temam 1-3 «CUHTE3 M CTPYKTYPa HOHIIOJIUMEPOBY,
«PaBHOBecHe B rereporeHHoii cucreme» u « Knneruka noHHOro oOMeHa H
3JIEKTPOMACCOIEPEHOC)

Bapuant Nel

1. Kakue Matepuasibl OTHOCATCSI K MOHIIOJIMMEpPam?

2. 3anumuTe XUMHUYECKHE PEaKIHUU TMONYYCHHUS CYIb(OKATHOHUTA HA TOJUCTHPOIBHON
MaTpHlLE.

3. IloueMy HOHIIOJIUMEPHI HE PACTBOPSIIOTCS B BoAE?

4. Kak u3meHutca HaOyxaHHe MOHIIOIUMEPA, €CJIU CTENEHb €r0 CIIMBKH YBEITUYUTCS B 2
paza?

5. O6bsacaute, mouemy anuoHUT DJ1D-10I1 myume copbupyer TpudsTUIamuH, a AB-17 —
denon?

6. Kak Oyner BeINIsAeTh n30TepMa oOmena Na™ — Ca?" amst emomer KY-22

7. [laiite onpeneneHne 3aps10BON CEJIEKTUBHOCTH HOHIIOJIMMEPOB.

8. PaccumraiiTe, BO CKOJBKO pa3 MU3MEHUTCS KOHLEHTpPAIUs JOHHAHOBCKHU
COpOMPOBAHHOTO AJICKTPOJIMTA, €CIIM KOHIICHTPAIUS BHEIITHETO PAacTBOPa YBEIMUUTCS B 3 pasa.

9. Kakas cragus OyneT JMMUTHUPOBATh MOHHBIN OOMEH, €CIIM KOHIIEHTPALMs U CKOPOCTh
NepEeMEITNBAHUS PACTBOPA OUYCHb MaTbl?

10. YeM U30TOMHBIN OOMEH OTJIMYAETCS OT HOHHOTO 0OMeHa?

Bapuanm Ne?2
1. M3 kakuXx 3JIEMEHTOB COCTOSIT MOHIIOJIUMEPHI?




2. 3anummTe XUMUYECKUE PEaKIIUU MOTyIeHUsT KapOOKCUILHOTO KATHOHOOOMEHHHKA.

3. [Toyemy nonmonmMepsl HaOyxXaroT B Bojie?

4. Kax u3MeHHUTCS HaOyXaHWe KaTHOHWUTA, €CIIK €r0 nepeBectd u3 Na'- B Li'-popmy?

5. O6mwsicaute, mouemy cmoiia Kb-2 mydmre copOupyert tpudtiminamus, a KY-2 — ¢enon?

6. Kak 6yzet Beirnsets usotepma oomena Cl”— SO4*" ny1s emonsr AB-17?

7. Yto Takoe cuToBBIi 3P dexT?

8. PaccumraiiTe, BO CKOJBKO pa3 U3MEHHUTCS KOHIIGHTpAIUS JTOHHAHOBCKH
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CJIM KOHIIEHTPAIMs BHEIIHETO pacTBOpa yBEIHUUTCS B 4 pa3a.

9. Kakas cragus OyaerT JMMHUTUPOBATH HMOHHBI OOMEH B Cilydae KPYIHBIX 3€peH
MOHIIOJIMMEPa U BBICOKOW CKOPOCTH MEpPEMEIINBaHUS pacTBopa?

10. Yto Takoe cTallmoHapHOE COCTOSIHUE?

Bapuanm Ne3

. K mpoBoHMKaM Kakoro poga OTHOCATCS HOHIIOIUMEPHI?
. 3amUIIMTe XMMHYECKYIO PEAKIHIO MOJydYeHUs KaTHoHooOMeHHnKa KVY-1.
. Kak oOMeHHast eMKOCTb BiHsIET HAa HAOyXaHUE HOHIIOIUMEPOB B Bojie?
. Kax m3mennTtcs HabyxaHne KaTHOHHUTA, eciu ero nepesect u3 Na'- B Ca>-popmy?
. O6msacHuTe, mouemy anuoHuT I/I2-10I1 myumie copOupyer 6yranon, a AB-17 — denon?
. Hapucyiite nzotepmy oomena Na* — Ca** s emonsr KB-4?
. TTouemy cmona KY-2 B Li'-opme copoupyer Menbiie (enona, uem B Na -popme?
Paccuuraiite, BO CKOJIBKO pa3 HU3MEHHUTCS KOHLIEHTpalMs JIOHHAHOBCKH
COpOMPOBAHHOTO AIIEKTPOJIUTA, €CIIM KOHLIEHTPAIU BHELTHETO PACTBOPA YBEIUYHUTCA B 5 pas.

9. Kakas cramus OyJeT TMMUTHPOBATh HOHHBIN OOMEH B ClTyd4ae MOHIOJIUMEpa C BHICOKOU
CTENEHbIO CIIMBKU U UHTEHCUBHBIM IIEPEMEILIMBAHUEM pacTBOpa?

10. Kakyro nH(opmMaIuio mo3BoJiseT MoTydYuTh METO/I MPEPhIBAaHUS HOHHOTO 0OMeHa?

I o S N S

Tect mo Teme 4 «JIEKTPOXMMHS HOHIIOJIMMEPOB»

1. YV Kakux MOHIIOJIMMEPOB BbIIIE TIJIOTHOCTH?
HA NOAUCTUPOTLHOU Mampuye
Ha nep@mopupoeannol mampuye

2. Kak u3meHsieTcss oOMEHHasi €MKOCTh HMOHIIONIMMEpPA C POCTOM CTEMEHU CIIMBKU

MTOJTMMEPHOU MAaTPUIIBI?

yeenuuusaemcs
YMeHbUaemcs
He U3MEHAemcs

3. MoHnonumepsl SIBISIOTCS:
U30IAMOpPaAMuU
NPOBOOHUKAMU NEPBO2O POOd
NPOBOOHUKAMU BMOPO2O POOA

4. NoHnonuMephl:
pacmeopsAomcs 8 600e
He pacmeopsomcs 8 600e

5. Y enpHas 371€KTPONPOBOJHOCTD HOHIIOIMMEPA 110 CPABHEHUIO C PACTBOPOM JIEKTPOJINTA!
svluLe
HUdHCEe
8bluLe UL HUNCE 8 3A8UCUMOCTNU OM KOHYEHMPAYuu pacmeopa
KoHTpoJibHBIE BONPOCHI K JIa00paTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

1. Yto Takoe 0OMEHHast EMKOCTh HOHTIOJIMMEPOB?

2. Kakue mMetonibl onpeseseHnss 0OOMEHHON eMKOCTH BbI 3HaeTe?

3. Ot kakux (aKTOPOB 3aBUCUT OOMEHHAsi eMKOCTh HOHITOJTUMEPOB?

4. Kakuie MeTO/Ibl HCTIOJIb3YIOTCS U1l ONIPEAENICHUs INIOTHOCTH UOHTIOJIMMEPOB?
5. Kak BiusieT nmpupoja moJIMMepHON MAaTPHIIbl HA TNIOTHOCTh HOHUTOB?



Jlabopamopnas paboma Ne3-6

1. Kakue ruapaTHble XapaKTEpUCTUKU HOHIIOJIMMEPOB BbI 3HAeTE?

2. Kakue dakxTopsl BIUSIOT Ha BJIAroCOIep KaHNE HOHITOIUMEPOB?

3. Kakas cragus MOKeT TMMHTHUPOBATH MPOLIECC HOHHOTO 0OMeHa?

4. Kakue 3kcriepuMeHTaIbHble METO/bI BBISBIICHHS] JINMUTUPYIOLIEH CTaUN BaM U3BECTHBI?
5. Kakyto uH(opmMaIuio mo3BosseT MOTyIUTh METO I IPEPhIBAHUSI HOHHOTO 0OMeHa?

Jlabopamopnas paboma Ne7-10

1. Kakue nponecchl nepeHoca B HOHNoJMMepax Bel 3HaeTe? [IpuBenure npumepsl.

2. B xakux eIMHHULIaX U3MEPSETCS IIIOTHOCTh MOTOKA BellecTBa?

3. Kakas B3auMocBsi3b Mexay nuddys3ueit u 3JIeKTpOIpOBOIHOCTHIO B HOHITOJIUMEpax?

4. Kakue npecTaBIeHUs O CTPYKTYPE HOHIIOIUMEPOB JIeXKaT B OCHOBE NBYX(Pa3HO
MOJIETN TPOBOAUMOCTH?

5. Kakue sBIieHUs IEpeHOCA B HOHIIOJIUMEPAX MOYKHO OMUCATH C TOMOIIBIO (YPUKITMOHHOMN
mMonenu?

Jlabopamopnas paboma Nel1-12

1. Ilepeuncnure 061aCTH MPUMEHEHHS HOHITOJIUMEPOB.

2. B xakux mporieccax UCIOIb3YIOTCSI HOHITOJIUMEDPHI Ha TIepPTOPUPOBAHHOMN MaTpHIie?
3. UeM »51eKTpOHATN3 OTIIMYAETCS OT MEMOPAaHHOTO AJIEKTpoIn3a?

4. Kakve HOHMOJIMMEPHI UCTIOJIB3YIOTCS B MPOILECCAX BOJONOATOTOBKHU?

5. Kak perenepupoBaTh HOHIIOJIUMEPHI?

3a4yeTHO-IK3aMEHAIIMOHHBIE MaTepuaidbl [Jisl NPOMEXKYTOUHOI  aTTecTANMU
(Ax3amMeH/3a4eT)

1. Cnucok 6onpocog 011 n0020moeKu K 3auemy

1. Peakuuu nmonvMepu3auy U MOJIUKOHECHCAIIMH B CHHTE3€ HOHITOIMMEPOB.

2. HonyquHe TOMOT'CHHLIX U I'CTCPOTrCHHBIX NOHIIOJIMMEPOB.

3. CutoBsii 3pdext u 3 ekt BoicanuBanus. CHIIbI B3aMMOICHCTBHS.

4. YdeT HeOTHOPOIHOCTH MOHUTOB MPHU COPOIIMU CHIIBHBIX 3JICKTPOIUTOB.

5. HonoobmeHnHoe paBHOBecue. M3orepma oOMeHa, KOdh(UIIMEHTHI pa3zieieHus,
pacnpeeNeHus U PaBHOBECHSL.

6. MexaHnu3M HOHHOTO 0OMeHa. JINMUTHpYIOIIast CTausl.

7. 3KCHepHMeHTaHLHBIe MCTOJbI U3YYCHUA KUHCTUKH HOHHOT'O 06MeHa.

8. DnexkTpoxumust noHnoauMepoB. Knaccuduxarms MeMOpaHHBIX TTPOIIECCOB.

9. IloTok BelecTna.

10. O6macTi mpUMEHEHHS HOHTIOJIUMEPOB.

2. Cnucok 6onpocoe 011 n0020moeKu K IK3ameny

. Kimaccudukanus nomumepos.

. MeToapl uccnenoBaHus CTPYKTYpHI.

. PaBHOBecue B rereporenHoii cucreme. HaOyxanune HOHUTOB.

. MozenpHbIE TpeicTaBICHUS] HOHOOOMEHHOT'O PaBHOBECHSI.

. TepmoanHaMuka HaOyXaHusl.

. PaBHOBecue noHMONIMMED - pacTBOpP HeanekTponuTa. M3otepma agcopOuuu.
. CutoBsIii 3pdext u 3¢ ekt BoicanmuBanus. CHIIbI B3aUMOICHCTBHS.

. PaBHOBECHE HOHUT-PACTBOP CWJIBHOIO JJIEKTPOJIUTA. Y paBHeHUE [loHHaHAa.
. YpaBHenue Hukonbckoro. SIBneHus 3apsa10Boid CEIEKTUBHOCTH.

10. OcHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHU HOHHOTO OOMEHa.

11. Mexanu3m noHHoro ooMena. Jlumutupyrormias craams.

12. OcHOBHBIE TEOPHH KMHETUKH HOHHOTO 0OMeHa. M30TOmHbINH 0OMEH.

O 00 1N DN K WK —



13. Knaccudukanus MeMOpaHHBIX MPOLIECCOB.

14. IlepeHoc B MOHHBIX MPOBOIHUKAX.

15. YcnoBue 31eKTpoHEHTpaNbHOCTH. Y paBHEHNE MaTEepUaIbHOTO OanaHca.
16. /IBm>keHrE HOHOB B JIEKTPUYECKOM U KOHIICHTPAIMOHHOM II0JIE.

3. IIpumep ounema K IK3ameny

®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTETY
Kadenpa pusnueckoit xummn
Hanpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.ron;
JucuuninuHa «Puznyeckas XUMHsI HOHIIOTUMEPOBY

SK3AMEHAIIMOHHBIN BUJIET Ne 1.
1. MexaHu3M U JIUMUTHPYIOIIAs CTaAUs HOHHOTO OOMeHa.
2. CwutoBslii 3pdekT u 3pPeKT BrICaTHBAHUSA.
3. TepMunueckast CTOMKOCTb HOHIIOJIIMEPOB.

3aB. kadeapoit puzndecKor XUMHUH N.B. ®anuna

Kpurepun oueHuBanus pe3yJbTaToB 00yUeHUS

Kpurepun onieHuBaHMsI 110 3a4ETy:

- OL[EHKA «3AaYTEHO»: CTYACHT BJIaJIeeT TEOPETHUCCKIMH 3HAHUSMU II0 JaHHOMY pa3Jielly, 3HaeT
KJIaCCU(UKALUIO HOHIIOIUMEPOB, METOIBI MCCICIOBaHUS MX (DU3MKO-XUMHUYECKUX CBOMCTB, OCHOBHBIC
001IacTH MX NMPUMEHEHHs, JOIyCKaeT He3HaYMTeIbHbIC OMIMOKU; CTYACHT yMEeT HPaBWIBHO OOBSCHATDH
9KCIIEPHMEHTAIbHbIE JaHHBIE C MPIMEHEHNEM TeOPEeTUUECKUX MPEACTABICHUI.

- OIlEHKA «HE 3a4TeHO0»: MaTepHall He YCBOCH WJIM YCBOCH YaCTUYHO, CTY/ICHT HE 3HAET CIIOCOOBI
MOJTyYEHUS U 00JIACTH MTPUMEHEHUS HOHIIOIMMEPOB, 3aTPYAHACTCS B OMMCAHUU WX (PU3UKO-XUMUYESCKHIX
CBOWCTB, 3aTpyAHIETCA MEPEUNCIUTh METOIBI HCCIIEIOBAHUS CTPYKTYPHI HOHIIOINMEPOB.

OneHka Kputepuu onieHuBaHus Mo SK3aMEHY
OLCHKY «OTJIUYHO» 3aCIy’KUBACT CTYACHT, OCBOUBIINHI 3HaHWsA,
yMEHHS, KOMIIETEHLIMH U TEOpeTHYecKuil MmaTtepuan 0e3 mpoOenos;

Bricokuii BBITOJIHUBIINNA BCE 3a/laHUs, MPEIyCMOTPEHHbIE yUYeOHBIM IUIAHOM Ha
YPOBEHB «5» BBICOKOM Ka4eCTBEHHOM YPOBHE; IIPAKTUYECKHE HaBBIKU
(oTHMuHO) npo¢eCCHOHATLHOTO TPUMEHEHUSI OCBOCHHBIX 3HAHUN C(POPMUPOBAHBI.

CtyneHT CcBOOOIHO BIAJCET TEOPETUUECKUM MaTepHaIOM, 3HAET
(U3UKO-XMMHUYECKHE CBOWCTBA HOHMOIUMEPOB U  METOABI  UX
onpeeICHUS.

OLICHKY «XOpOIIO» 3aCIy’KUBAET CTYIEHT, MPAKTUYECKH MOJIHOCTHIO
OCBOMBIIIMI 3HAHUS, YMEHHUSA, KOMIIETEHIIMA ¢ TEOPETUUYECKHI

Cpenuuit MaTepual, y4deOHbIe 3aJaHus HE OIIEHEHbl MAaKCUMAaJIbHBIM YHCIIOM
YPOBEHB «4» 0aiIoB, B OCHOBHOM C(OPMHpPOBAN IMpPaKTHUECKHE HaBHIKH. CTylIeHT
(xoporo) XOpOIIO BJAJEeT TEOPETUYECKHMM MaTepHajoM, 3HaeT (PHU3UKO-

XMMHYECKHE CBOWCTBA HWOHIIOJIMMEPOB W HWMEET MPEJCTABIICHUE O
METOJIaX WX OIpeIeNCHHs, CIIOCOOEH CIPABUTHCS C OTBETOM IMpPHU
HE3HAYUTEJILHOM IMMOMOIIM CO CTOPOHBI IPEIOIaBaTeIsl.
[ToporoB.erit OILICHKY «YyJOBJICTBOPUTEIHHO» 3aCIy’)KUBAET CTYACHT, YacCTHYHO C
YPOBEHB «3» mpoOelaMd  OCBOMBINUH  3HAHUS, YMEHHUS, KOMIICTCHIIUH |
(YIOBIETBOpUTE | TEOPETUYECKUH Marepuasl, MHOTHe ydeOHble 3afaHus b0 He
JILHO) BBINOJIHWJI, JMOO OHH OIEHEHBI 4YHCJIOM OajlIoB OJH3KHM K




MUHUMAaJIbHOMY, HEKOTOpPbIE MPAaKTUUECKHUE HABbIKU HE C(HOPMUPOBAHBI.
CrtyneHT 3HaeT KilacCHU(UKALMUIO HOHIIOJUMEPOB, OJHAKO IUIOXO
pa3zbupaercs B creuu(UUECKUX METOJax WX H3yuYeHUs, ¢ TPyAOM
CIPABJISIETCS C OTBETAMM Ha BOIIPOCHI IIPU CYLIECTBEHHON ITOMOILIHU CO
CTOPOHBI NpEnogaBaTesl.

OLIEHKY «HEYJIOBJIETBOPUTEIBHO» 3aCIIyKMBA€ET CTYJIEHT, HE OCBOUBILNI
3HAHUA, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKU Marepual, yueOHbIe

MunumanpHBIHA
OBEHE 2 3aJlaHusl HE BBIMOJHWI, TPAKTHYECKHE HABBIKU HE CPOPMHPOBAHBI.
(H};pﬂ OBJICTBODI CryneHt He crocoOeH JaTh MPaBWIBHBIA OTBET JaXe C IOMOIIBIO
yT eIIbHO) P MpenojaBaTesss M IUI0OXO BJIAJIEET TEOPETUYECKUM  MaTepuaioM

(HaOMIOMArOTCSl  CYIIECTBEHHBIE OIMMOKK TPU OOCYXIEHWU Oa30BBIX
TIOHATHI).

OHCHO‘IHBIC cpeactBa s MHBAJIMAOB W JIMI C OrpaHUYCHHBIMU BO3MOXHOCTIMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAUBUAYATBHBIX TICUXO()U3NIECKHX OCOOCHHOCTEH.

— Hpu HCOGXOI[I/IMOCTI/I HHBaJIJaM MW JiMOaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA HAa 3K3aMEHE;

— IIpU TPOBEJICHUH MPOLEIYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs] MHBAINIOB M JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCSI UCTIOIH30BAHUE TEXHHUECKUX
CpeacTB, HCO6XO,Z[I/IMBIX HM B CBA3U C UX UHIUBUAYAJIbHBIMU OC06CHHOCTHMI/I;

— TIpU HEOOXOAUMOCTH ISl 00YUAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI
U HMHBAJIUAOB TpOIEaypa OLCHUBAHUS pPE3YyJbTaTOB OOYYEHHUS MO JUCLHUIUIMHE MOXET
POBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OIICHUBAHHA PC3YJIbLTATOB 06y‘-IeHI/I$I HWHBAJIUAOB W JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbsI 10 JTUCHHIUIMHE (MOIYJI0) TIPEAyCMAaTPHBACT TPEAOCTABICHHE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAaHMYEHHUSIM WX 3I0POBbS U BOCIPHITHS
uHpOpMaIUu:

JList AL ¢ HapyLIEHUAMU 3PEHMUS:

— B TIeYaTHOM (popMe yBEITMUYCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist AT C HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIl ¢ HAPpYHICHUAMU OIIOPHO-ABUI'ATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaromuxcsl.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A
5.1. YyeOHas muTepaTypa

1. MemMmOpanHas SJIEKTPOXUMUS: ydeOHOE TMMOocoOue I OOydYaroIMXcs 110 OCHOBHBIM
o0pa3oBaTelbHBIM IIporpaMMaM  BBICIIETO 00pa3oBaHHs ypOBHA OakajaBpuar U
Maructparypa mno HampasiaeHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.
A. Jlemuna, H. B. Jlo3za u ap.] ; M-Bo o6pazoBanust u Hayku Poc. ®eneparuu, Kybanckuit
roc. yH-T. - [2-e u3na., ucnp. u jgom.]. - Kpacnomap : [KyOaHckuii rocymapcTBEHHBIN
yHuBepcuter], 2017. - 290 c.

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.Il., Bombdxkosuu, FO.M. Ilopucras
CTPYKTypa MeMOpaHHBIX MaTepuaynoB. Yue0. mocooue. Kpacnomap: Kybanckuii roc. yH-T,
2013. 121 c.

3. T'mycun H.II., Kononenko H.A. DnekTpomacconepeHoC B HOHHBIX MPOBOJHUKAX: YUeOHOE
nocobue. Kpacnomap.: Ky6.I'Y, 2014. 87c



4. Memb6pansl 1 MemOpannbie TexHosoruu / OTB. pen. A.b. Spocnasues. M.: Hayunstit mup,
2013. — 612 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

5.2. llepuoauyeckas gureparypa

1. Ycnexu XUMHU - POCCUMCKHI HAy4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaThU MO
aKTyaJbHBIM IpOOJIEMaM XUMHH U CMEXKHBIX HayK.

2. MemOpansl uW MeMOpaHHbIE TEXHOJOTMH - POCCHMCKHMIA HAYy4YHBIH OKypHAa,
NyOJIMKYIOIIMHA CTaTbU MO OCHOBHBIM Ipo0OJieMaM IOJIyd4eHHs M MCCIEeJOBaHUS MeMOpaH U
pa3BUTHS BAXHEWIIMX HANpaBleHUH MEMOpAaHHBIX TEXHOJOTWH, B TOM YHCIE H
BOJIOIIOITOTOBKH.

3. XKypnan ¢usndeckoil XMMHU — OJMH M3 KPYHMHEWIIMX POCCHHUCKHUX Hay4HBIX
KYPHAJIOB, OTPaKAIOUIMX OCHOBHBIC HANpABJICHUS PAa3BUTHA XUMHHM, ITyOIMKYIOUIMH paboTshl,
NOCBAUIEHHBIE aKTyaJIbHBIM OOIIMM BONPOCAM XHUMHH M MpoOJieMaM, BO3HUKAIOUIMM Ha CTHIKE
Pa3JIMYHBIX pa3leiI0B XUMUH.

5.3. UnHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble NpodeccHOHATbHbIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):
1. DBC «IOPAMWT» https://urait.ru/
2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. Hayunas snextponnas oubnumoreka (HObB) http://www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYILUX 3alla{HbIX HAYYHBIX XKYpHaI0B Ha Poccuiickon
miaTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
3. HauwmonanbHas »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nucceptaruii Poccutickoit rocynapcrenHou oubaunorexu (PI'B) https://rusneb.ru/
Pecypchl cB06OOIHOTO JOCTYNA:
1. TlomHbIE TEKCTHI KaHAACKUX AuMCcepTanuid http:// www.nlc-bne.ca/thesescanada/
2. KubepJlenunka (http://cyberleninka.ru/);
3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/
CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MH(POPMAIIMOHHBbIE PeCYPCHI
KyoI'y:
1. Cpena MOAyJIBLHOTO TUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, IyOIUKalUil 1
koH(pepenmmii http://mschool.kubsu.ru/
3. bubnnoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HH(POPMAITMOHHBIX
00pa3oBaTeNbHBIX TeXHOMOTUH http://mschool.kubsu.ru;
4. DOnextpoHHbIl apxuB qokyMeHTOB KyOI'Y_http://docspace.kubsu.ru/

6. MerToauueckue yKa3zaHusi s O0yYalIIMXCH IO OCBOEHHIO JIHCUHHUIJIMHBI
(Moxys)

VYcnentHoe u3ydeHUe AUCHHUILUIMHBI «DU3MUecKkass XUMHUS UOHIOJUMEPOBY. TpeOyeT OT
CTYJICHTOB DETYJSIPHOTO TOCEIICHHS JICKI[U, BBITIOJHEHUS TECTOBBIX IMPOBEPOUYHBIX PaldoOT,
BBITIOJTHEHHS W 3aIIMTHI JAOOPATOPHBIX pabOT, 03HAKOMJICHUS C OCHOBHOW W JOTIOJTHHUTEIBHON
PEKOMEH1yEMOM JINTEpaTypOH.

IIpu moAroTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJICHTAM PEKOMEHAYESTCS:

1) mpocMOTpeTh 3amucu MpEeAbIIyIIed JIEKIUM W BOCCTAHOBUTH B MaMsTH paHee
M3Y4YEeHHBIN MaTepual;

2) 6erno mMpocMOTPETh MaTepHall MPEICTOSIIEH JEKIUU, ¢ LEIbI0 JTYYIIero YCBOCHHUS
HOBOI'O MaTepuana;




3) caMOCTOSITeNIbHO MPOPadOTaTh OTIACIbHBIE (PPArMEHTHI TEMBI IPOIUION JIEKIIUU, ECITN
3TO HEOOXOIUMO.

[Ipy KOHCHEKTUPOBAHMHU JIEKIIMOHHOTO MaTepuana CTyIeHTaM HYXHO CTPEMHTHCS
KpaTKO, CXeMaTU4YHO, MOCIEAOBATEIbHO W JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKEHUS,
BBIBOJIbI, 00001IeHUsT U (OPMYITUPOBKH, HE TBITASCH 3alKMCaTh BECh MPEIOIaBaeMblii MaTepHral
JIOCIIOBHO.

ITpu DOATOTOBKE K 1a00PaTOPHOMY 3aHATHIO PEKOMEH/IyeTCs:

1) BHUMATENbHO M3YYUTh MaTepHall MpeACTosAlledl pabOThl M COCTaBUThH IUIAH €€
BBITIOJTHEHMUS;

2) yAenuTh MOBBIIIEHHOE BHUMaHHE 3KCIIEPUMEHTAIbHBIM OCOOCHHOCTSIM MPEACTOSIICH
paboThI (MCIOIB3YyEMBIM PEAKTHBAM M 000pPYIOBaHMIO, @ TAK)KE TEXHUKE PAOOTHI C HUMH);

Breimonnsate mabopaTopHyio paboTy HEOOXOAMMO aKKypaTHO H IOCIEIO0BATENbHO,
OTpakasi BCE €€ OCHOBHBIE JTambl B JIA0OpAaTOPHOM JKypHamne. J[is ychemrHod 3amuThl
nabopaTopHOM pPabOTBI HEOOXOAUMO TINATEIBLHO W3YYHWTh JISKIIMOHHBIA U, €CJIH JTO
HE00X0IMMO, TOTIOTHUTEIHHBIA TEOPETUICCKII MaTepHall 1Mo TeMe padoThl, a TAKKE MPaBUIHHO
3aMoOJIHUTE JIA0OPATOPHBIA KypHaJ, CICIaB BCE HEOOXOIMMBIC pacdeThl W CHOPMYIHPOBAB
BBIBOJIBI 110 TIPOJICJIAHHON padoTe.

BrimoHenue 1abopatopHbIX paboT

JlaboparopHbie pabOTHI BBHIMOIHSIIOTCS OOYYAIOIIMMUCS B MaJbIX Ipynmnax (00braHO 2-3
yesoBeka). B Havasle Kypca MpOBOIUTCS WHCTPYKTAX IO TEXHUKE O€30MacHOCTH PabOThI B
XUMHUYECKOH JIabOpaTOpUM U COCTaBIsieTCS TpadUK BBINOJHEHHUS J1a00OpPaTOPHBIX padoT.
BrimonHenue 1abopatopHOi paboTHl BKIIFOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HOArOTOBUTENBHBIH 3TAl (CaMOCTOSATENIbHAS paboTa CTYJCHTOB);

2) mosydeHue JOMyCKa K BBIMOJHEHUIO SKCIEPUMEHTAIIBHOW 4YacTH J1abopaTopHOM
paboThl (KOHTaKTHAs paboTa C MpenoiaBaTeieM KaK 0l MajIon TPyTIbl);

3) BBINOJIHEHHE SKCIEPUMEHTATBHOM YacTH J1abopaTopHOM pabdOThl TMOJ KOHTPOJIEM
MperoaaBaTes;

4) aHayNM3 MOJIyYEHHBIX PE3yJbTaTOB, (POPMYJIMPOBKA BBIBOJA M MOATOTOBKA K 3alUTE
1ab0paTopHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyIeHTa I0Ma, HIIN
MOJl KOHTPOJIEM IpernojaBaTelii B TE€UEHHE BPEMEHHU, BBIJCJICHHOTO Ha JTabopaTopHble padOThI
WIH B X0JI¢ THOU KOHTaKTHOU pabOTHI C MPEIoiaBaTeeMm);

5) 3ammuTa 1abopaTopHO pabOThI (KOHTaKTHAs paboTa C MpernoaBaTesem).

[Tocrne BBIMOTHEHHS BCEX ITUX ITAIOB JIA0OpaTOpHas paboTa CUUTACTCS BHIMIOJTHCHHOM.

IHoaroroBuTeIBbHBIN 3TAN

Ilepen 3ansTHeM oOyyaromMMCs HEOOXOIUMO IOATOTOBUTCS K  BBIOJHEHUIO
nabopaTtopHoii  paboTel. TeopeTmyeckas TOATOTOBKA HEOOXoAuMa JJIsi  TPOBEICHUS
HKCIIEPUMEHTA U JOJDKHA MPOBOAMTHCS OOYUYAIOMIMMUCS B MOPSAKE CAMOCTOSTENLHONW pabOoTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJACTBA K JIabOpaTOpHOUM paboTe.
TeopeTnueckass TMOATOTOBKA 3aBEpIIACTCS IPEABAPUTEIBHBIM COCTABIEHHEM OTYeTa B
71a00pPaTOPHOM >KypHAJIE CO CJIETYIOIIHUM MOPSIKOM 3aMUCEeHi:

Ha3zBanue pa0GoThbI.

[ens paboThI.

ObopynoBanue.

Xona paboThl, KOTOPBIM B TOM YHCII€ BKJIIOYAET PUCYHKH, CXEMbI, TaOJIUIbI, OCHOBHBIE
dbopMyINbl ISl ONpENENCHUs BEIWYMH, a TakKe pacdyeTHble (GOpMysbl A OmpeAeleHUs
MOTPEIIHOCTENH U3MEPSEMBIX BEIUYHUH.

ITosryyenne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAJIBLHON YacTH J1a00paTopHOil
padoThbI

[Tpuctynas k nmabopatopHbM paboTaM, HEOOXOAMMO MOJIYYHTh Yy JabopaHTa MPUOOPHI,
TpeOyemble Ui BBINOJIHEHUs paboThl. Pa3oOparThcs B Ha3HAUEHUU MaTepHUAJIOB, XUMHUYECKON
nocyzpl, TpUOOPOB M TPUHAJICIKHOCTEH B COOTBETCTBUM C WX TEXHHUYECKUMH JIaHHBIMU.
[TosryunTh HOMYyCK K BHINOJIHEHHIO JJAOOpaTOpHOM paboThl y mpenoaasatens. JJomyck cTyaeHTbI




NOJy4yaloT B pe3yJbTaTeé YCTHOTO ONpoca IMpernojaBaTesieM O TOpPSAKE BBITOJHEHHS
AKCTIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1TabopaTOpHOU paboTOM.
BbinoJ/iHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHOH padoThbl MO KOHTPOJIEM
npenojaBarteJis

3areM 0OyuaronMecs: BHIIOIHIIOT 3KCIIEPHUMEHTAIBHBIA 3Tal J1abopaTopHOi paboThl, B
X0JIe KOTOPOTO 3aIlMCHhIBAIOTCS BCE M3MEPEHHBIE BEIMUYMHBI C 00s3aTEIbHBIM yKa3aHHEM HX
pa3mepHOCTH B J1abopaTopHbIi xypHasl. He nomyckaercss MCIoJib30BaHME Y€PHOBHKOB LI
3aliCH IKCIEePUMEHTAIBHBIX JAaHHBIX, 3alMCh KApaHIAalIlOM M HHbIe CIOCO0bI, Jaoliue
BO3MOKHOCTh KOPPEKTHPOBKH NMOJY4YeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOIMUYECKUX
yKa3aHUAX K JjabopaTopHOl paboTe MpeaIoKeHbl TaOMUIBI WM IMa0JOH JUIsl 3alHCH
HKCIIEPUMEHTAIBHBIX JTAHHBIX, TO 3aIOJHAIOTCA 3TH Tabiauubl win malnoH. B mHOM cimyyae
3aIKCh HKCIIEPUMEHTAIbHBIX TaHHBIX JENAeTCs CTYyIEHTOM B POU3BOJIbHON (opMme.

[To oxOHYaHMU BBIMOJHEHUSI HKCIIEPUMEHTA CTYAEHTHI TOJKHBI MPUBECTU CBOE pabouee
MECTO B MOPSAJOK U BBIMBITh UCTIOJIB3yEMYI0 XUMHUYECKYIO nocyay. [locie atoro pabouee mecto
C/laeTcsl TMPEeroAaBaTeNi0 WU JIAOOPaHTY W B JIAOOPATOPHBIA KypHald CTyIEHTa CTaBUTCA
OTMETKAa O BBIMIOJHEHUH HKCIEPUMEHTAJIbHOW YacTH J1abopaTOpHOW paboThl ¢ 00sS3aTelbHBIM
yKa3aHUEM JaThbl €€ BHIIIOTHECHUSI.

AHAaJM3 N0JIy4YeHHBIX Pe3yJbTATOB U (pJOPMYJINPOBKA BHIBO/IOB

MoeT BBIOIHATHCS KaK caMOCTOsITeNIbHAs paboTa CTyJIeHTa JoMa, MU 107 KOHTPOJIEM
IpenojaBaTesisi B TeUCHHE BPEMEHH, BbIIEJICHHOTO Ha JJabopaTopHble pabOThl WK B XO/€ MHOU
KOHTAaKTHOM paboTel ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIIOJHUTH BCE HEOOXOAUMBIE
pacyeTbl COIJIACHO METOJUYECKHMM YKa3aHUAM K BBIIOJHEHHIO JabopaTopHbiX pabor. B
71a00paTOPHOM XKypHaJe MPUBOAATCS BCE HEOOXOIMMBIE pacyeThl C YKa3aHHEM Pa3MEepHOCTEH
MOJyYEHHBIX BEJIMYUH, a TakXke BCe IpauKu M PHUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTHKYMa.

B cnyuae, ecnu B xone nabopaTopHOW pabOThl MMEET MECTO MPOTEKaHWE XUMUYECKUX
peaxiuii, Bce OHU JOJDKHBI OBITH 3amHMCaHbl B Ja0OpAaTOPHOM KypHaje B MOJIEKYJISAPHOM,
MOJIHOM UOHHOM U COKPalIeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBAaHUH IOJIyUYEHHBIX PE3YyJbTATOB CTYJEHTHI TOJKHBI chOpMyITUpOBaTh U
3anucaTth BBIBOJ, KOTOPBIN JT0JKEH ObITh COTJIAaCOBAaH C 3asBJICHHBIMM LIETSIMU W/WIIW 3aJja4aMu
nabopaTopHoil paboTbl. BpIBOA JOMKEH coxepkaThb HEOOXOAMMYIO  KOJMYECTBEHHYIO
nHdOpMaIHIO.

[Ipy moOAroTOBKE K 3amMTE JIAOOPATOPHOW pPabOThI HEOOXOAWMO OTBETUTh Ha
MpEeJIOKEHHBIE KOHTPOJIbHBIE BOIMPOCHI, KOTOPHIE HMEIOTCS MOCHe KaKIoM JiabopaTopHOU
pabotel. Oco0oe BHUMaHHE B XOJ€ TEOPETUYECKON MOATOTOBKU JOJDKHO OBITH OOpalmieHo Ha
MOHUMaHWe (U3MUECKOW CYIIHOCTH Tporiecca(oB) H3IydalImmxcs B xoae paboter. s
CaAMOKOHTPOJISI B KaxaoW pabdoTe TPUBEACHbI KOHTPOJIbHBIE BOMPOCHI, HA KOTOpBIC
oOyuyaromuiics 00s3aH JaTh Y€TKHUE, TIPABUIIbHBIE OTBETHI.

3amura JadopaTtopHoi padoThl

3ammTa J1abopaTopHBIX padOT MPOUCXOIUT B BUAE coOECceI0OBaHMUs C TIPEroaBaTesieM 1Mo
nabopaTopHOil paboTe ¢ 00s3aTeNBbHON MPOBEPKON MpenogaBaTeieM JIA0OpaTOpPHOTO JKypHaia
cryneHTa. Jlns ycmemHoW 3amuTthl JabopaTopHON paboThl CTYIAEHT AOKEH MPEJOCTaBUTh
71a00paTOPHBIA KypHai, O(GOPMIIEHHBIH B COOTBETCTBUH C YCTaHOBJIGHHBIMH TPEOOBAHUSIMHU,
BKJIIOYAsl HAJTMYME OTMETKU O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM YacTu paboThl. B xone ycTHOU
Oecenpl ¢ MperojaBaTesieM CTYACHT JOJDKEH IMPOJEMOHCTPHPOBATh 3HAHME LENed W 3a1ad
BBITIOJITHCHHONW pa0OoThl, 3aKOHOB, KOTOpHIE JIS)KAaT B OCHOBE HAOJIIOJaeMbIX B X0J€ padOTHI
SIBIICHU, TPOJEMOHCTPUPOBATh YMEHHUE AaHATU3UPOBATh MOJYUYCHHYI0 MH(POpPMAIMIO U JeNaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM cityuae B 1a00paTOpHOM KypHajle Ha COOTBETCTBYIOIIEH paboTte
CTaBHUTCSl NMOMETKA «3a4T€HO», POCIHCH MPEMOAABATENs, MPUHSABILETO padOTy, U JaTa 3aIIUThI
pabotsl. Ilocne storo maGoparopHas paboTa CUMTAeTCs BBITOJTHEHHOW. Jlomyckaercs 3ammra
71a00paTOPHBIX pabOT UHAMBHIYAJIHHO MM B COCTABE MAJBIX TPYI O0YYaIOLIUXCs, COBMECTHO
BBITMIOJHABUINX JaHHYIO padoTy.



CamocrosaTrenbHas paboTa Hapsay C ayJAWTOPHOM MPEICTAaBISCT OJHY M3 BaXXHEHUIIMX
dbopm yuebHOTO TIporecca. CamocTosTeNnbHas paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBHITIOJTHSEMAs 10 33JIaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE MperojaaBarenisi, HO 0e3 ero
HerocpeAcTBeHHoro ydactusi. CamocrosiTenbHasi paboTa MpenHa3HaYeHa HE TOJIBKO  JUIS
OBJIA/ICHUS IPECTABICHHON TUCIUIUTMHOM, HO U 171 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIIE,
B y4eOHOH, Hay4dyHOH, MpodeCcCHOHATBHON NeATebHOCTH, CIOCOOHOCTH MPUHHUMATh Ha ceOs
OTBCTCTBCHHOCTH, CAMOCTOATCIIBHO PCUIATL BO3HUKAIOIINC HpOGHCMBI, HaxXOAUThb IPaBHUIILHLIC
pEIIeHUS | T.JI.

B ocBoeHun AUCHUIUIMHBI UHBAJIMAAMHU W JIMIAMU C OTPaHUYCHHBIMU BO3MOXXHOCTIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYIbTAIluU) —
AOMOJIHUTCIIBHOC PA3BACHCHUC y‘-ICGHOFO Marcpurajia. I/IHI[I/IBI/II[yaHBHBIG KOHCYJIbTalUU 110
NpeMETy SIBIISIOTCS BOXKHBIM (DaKTOPOM, CIIOCOOCTBYIOUIMM WHAWBHIyaTH3allMA OOyUYCHHS U
YCTAHOBJICHUIO BOCHHTATCIIBHOTO KOHTAKTa MCXKAY [MPENoAaBarCiicM U 06yan0H_[I/IMC$I
WHBAJIUIOM HITH JIUIIOM C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI.

7. MaTepuaibHO-TEXHHYECKOe o0ecneyeHne no JUCHUuIInHe (MOAYJII0)

HaumenoBanue cnenmanbHbIX OCHAaIEHHOCTH CIIeNNAIbHBIX [epedeHpb TUIEH3NOHHOTO
MIOMEILCHUI OMEILICHUH IpOrpaMMHOI0 o0ecneyeHus!

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
NIPOBEJCHUS 3aHATHH JeKuoHHOro | TexHuueckue cpencrsa odyuenus: | Microsoft Office
TUIIA 9KpaH, NPOEKTOP, KOMIBIOTEP
VYuebuble ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
IIPOBECHUS IPYIIIOBBIX n | Texunueckue cpeacta odyuenus: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJIBTAIMH, | 3KpaH, MPOEKTOP, KOMIIBIOTEP
TEKYIIEero KOHTPOJIS u
MIPOMEXYTOYHOM aTTeCTAllU
Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
npoBelieHusT 1abopaTtopHbIX pabot | TexHmueckue cpenacTBa oOydenus: | Microsoft Office
(ayn. 345C u 139C) MIEPEHOCHOE MYJIbTHMEIUHHOE

o0opyoBaHue (HOYTOYK,

HPOEKTOP)

Oo6opynoBanue:

CHeLaIn3npOBaHHas

nabopatopHas  MeOenb  (CTOJIBL,
CTyJbs, WKAa(bl IS PCaKTHBOB M
obopypoBaHus, BBITS)KHBIC
mKapbl), CpeACTBa  TMOKapHOH
0€301MacHOCTH W OKa3aHHs IEPBOM

MEIULMHCKOM TMIOMOIIIH,
XUMHAYECKas mocyna u
obopynoBanue, CymWIbHBINA mIKad,
JJIEKTPOIUIUTKA — 2 TIT., BECHI
nabopatopueie — 1 1T, BECHI

AHATUTHYECKHE — 2 IIT, TEPMOCTAT
BO3AyIIHBIH — | T, noHomep-pH-
METp — 3 IIT, MEIIAJKHU MarHUTHBIC
— 3 mT., U3MEpPUTEIh UMMHUTAHCA
E7-21 — 4 mT, HCTOYHUK TOKa
uMmnynascHeid  B5-50 — 3 i,
KOHIYKTOMETP - 1 T,
MYJIBTHMETPHI YHUBEpCalbHBIC
HAacCTOJIbHBIE — 5 1T, MICHKep
naboparopuelii — 2 mr; [IK-3 mr.,
XUMHYCCKHE PCAKTUBBL.

Jns  caMocTosITeNnbHOW — pabOThl  OOYYAIOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMITICKTOBaHHBIC CIICIIHATM3UPOBAHHON MEOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TMOJKIIOUCHUS K ceTu «HTepHEeT» U oOecreueHrueM I0CTyna B 3JIEKTPOHHYIO
nH(})OPMaAIMOHHO-00Pa30BaTENBHYIO CPETy YHHBEPCUTETA.



HanMmeHnoBanue moMenieHun ist
CaMOCTOSTEIILHOU pabOTHI
oOyuyaromuxcs

OCHAIIEHHOCTh TOMEIIEHUH TS
CaMOCTOSITENILHON PaboThI
o0yJarommxcs

HepequL JIMICH3UOHHOI'O
OporpaMMHOIO obecneueHus

[TomemieHue s caMOCTOSTEILHON
paboThI 00yUaromuxcs (YUTAIBHBINA
3a1 Hayunoli Oubinorexu)

Mebernb: yuebHas MeOeib
Kommnekr  crneunuanu3upoBaHHOM
Me0eIH: KOMIIbIOTEPHBIC CTOJIBI
Oo6opynoBanue: KOMIBIOTEPHAS
TEXHHKAa C TOAKIIOYCHHEM K
HH(OPMAITMOHHO-
KOMMYHUKaLMOHHON
«uTepHeT» ©  JIOCTYIOM B
JMEKTPOHHYI0  MH(OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa3oBaTeNPHON  OpraHH3alluHy,
Be0-KaMepbl, KOMMYHHUKAI[HOHHOE
o0opynoBanue, oOecIeUHBarOIICe
JOCTYIl K cetu HUHTEPHET
(mpoBozaHOE COETUHEHUE u
OecrpoBOIHOE  COCIUWHEHHE  TI0
texHogorun Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office

ITomemieHue it caMOCTOSTEILHOM
paboTel  obyuarommxcs  (400c,
401c, 431c, 329¢)

Mebeinb: yaeOHas Mmebenn
Kommiexkt  cnenumann3upoBaHHOMN
MeOeIH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEepHAS
TEXHHKAa C TOAKIIOYCHHEM K
“H(OpPMaIMOHHO-
KOMMYHUKAITHOHHOH
«/HTepHET» W JOCTyIOM B
JJNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTebHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3alyHy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBanne, oOecTeynBaromIee
JOCTYyIl K cetn HHTEPHET
(mpoBoHOE COCIMHEHNE u
OecrpoBOTHOE  COCIUHEHHE  II0
texHonoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office
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