MUWUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHU S POCCUMCKOU ®EJIEPAIIAN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BATEIbHOE YUPESIKICHHE

BBICIIIET0 0Opa30BaHUs

«KYBAHCKUI FOCYI[APCTBEHHBIfI YHUBEPCUTET»
@DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUI

VTBEPKJIAMO:

I"[popelcmp HO: yqeﬁrfon péﬁore
KaquTBy Gﬁpﬁl?OBaHl/IH nepBLm
l'IpOpeKTOp ’“ 3F 3300

<%

no()nucg_ :

PABOYASA TIPOTPAMMA JUCHUITJIMHBI
b1.B./1B.01.01 KHHETUKA NOHOOBMEHHbIX IPOIECCOB
N MACCOIIEPEHOC B MOHHBIX TPOBOJAHUKAX

Hampasnenue noaroroBku
Hampasnennocts (mpoduiib)
dopma oOyueHus

KBanudukanmus

04.04.01 Xumus
DIEKTPOXUMHUS
OuHas

MarucTp

Kpacnomap 2022



PabGouass mporpamma mucrurimHsl KuHETHKa HWOHOOOMEHHBIX TMPOIIECCOB U
MacCOMEPEeHOC B HMOHHBIX IPOBOJHHKAX COCTaBJieHAa B COOTBETCTBHU C
denepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM  BBICIIETO
obopazoBanus (®PI'OC BO) no nampasnenuto noaroroBku 04.04.01 Xwumus
(YpOBEHb MarucTpaTyphl).

[Iporpammy cocrtaBuia: 4
H.A. Kononenko, mpod. kad. ¢pusz. xumun, /L OHAMLMIO

J-p XUM. HayK, pod.

PaGouass mporpamma mucruruimHb KuHETHKa HWOHOOOMEHHBIX IIPOIECCOB U
MacCOIEpEHOC B HMOHHBIX IMPOBOJHUKAX YTBEpXKJIEHAa Ha 3acelaHuu Kadeapsl
(bU3NIECKON XUMHUHU

npotokoi Ne 9 «20» anpens 2022 r.

3aBenytouuii kapeapoit ?’/ 2} -
3a6ononkuii B.U. '

(bU3NIECKON XUMHUHU

VYTBepk/IeHa Ha 3acelaHlH Y4eOHO-METOAMYECKOW KOMUCCHH (PaKyJIbTeTa XUMUU
Y BBICOKUX TEXHOJIOTH
npotokon Ne 7 «25y» anpens 2022 r.

[Tpencenarens YMK dakynbrera becnanor A.B.

Penensenrsr:

OwmnmoB A.H., a1-p ¢us.-mat. Hayk, nmpodeccop Kadeapsl BeICIICH MaTEeMAaTUKU
Poccuiickoro rocygapctBeHHOro yHuBepcurera Hedtu u raza um. M1.M.I'yOkuna

[Mroniko T.T'., n-p xum. HayK, ipodeccop kadeaps! ananuTruaecko xumuu OI'bOY
BO «Ky6I'Y»



1 Hesn u 3axa4y N3y4YeHHUs T CUMILIMHBI (MOLYJI51)
1.1 Ileab ocBOeHUSI TUCUUILIHHBI

Lenb ocBoeHust quctuIuInHbl «KruHeTHKa HOHOOOMEHHBIX MPOLIECCOB U MacCOIEPEHOC B
MOHHBIX NPOBOJHUKAX» COCTOUT B (DOPMUPOBAHUM y CTYACHTOB 3HAHUH MO KHHETHKE MOHHOTO
00M€Ha M MacCONEPEHOCY B MOHHBIX IIPOBOJHUKAX.

1.2 3agaun AMCHUIIIMHEI

B 3amaum yueOHOW JMCIMILIMHBI
MaccoONepeHOC B HOHHBIX ITPOBOIHUKAXY BXOJIUT:

- c¢(OpMHUPOBATH y CTYJCHTOB 3HAHUS O KHHETHKE HOHHOTO OOMEHa;

- chopMupoBaTh 3HaHHS O MpoIeccax IMEepeHoca 3apsga M Macchl B pacTBOpax
AIIEKTPOJIUTOB, PACIUIaBaX U HOHOOOMEHHBIX MaTepualiax;

- o0ecrieyuTh  YCBOGHHUE  TEOPETHYECKHX
AIIEKTPOMACCOTIEPEHOCA B MOHHBIX POBOJHHUKAX;

- Pa3BUTh yMEHHS II0 HCIOJB30BAHUIO TMOJYYCHHBIX 3HAHUH Ui ONMUCAHUS
AIIEKTPOMACCOTIEPEHOCA B Pa3IMYHBIX MEMOPAHHBIX YCTPONCTBAX;

- chopMUPOBaTh y CTYACHTOB HaBBIKA CAMOCTOSITCIIbHON aHATMTHYECKOW M HAYYHO-
HCCJIEI0BATEIbCKOM pabOThI.

«KuHeTnka HWOHOOOMEHHBIX TPOIECCOB H

OCHOB n 3aKOHOMepHOCTCﬁ

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HucuuiuinHa «KuHeTMKa HMOHOOOMEHHBIX HPOLIECCOB M MAacCONEpeHOC B HMOHHBIX
MIPOBOTHUKAX» SBJISIETCS JUCHUIUIMHON 110 BEIOOpPY BapuaTHBHOM yactu bioka 1 "JucruminHb
(Momynu)" yueOHOro miaHa, (GOPMUPYEMOW YYaCTHHKAMH OOpa30BaTENbHBIX OTHOILICHUH.
N3yuenne aucuuniauHbl «KuHeTHKa MOHOOOMEHHBIX MPOLECCOB M MAacCONEPEHOC B HOHHBIX
IIPOBOAHMKAX» JIOJDKHO IPENUIECTBOBATH M3YYEHUIO TAaKUX IUCLUUIUIMH, Kak «COBpEMEHHBIE
METO/Bl MCCIIEIOBAaHUS B JJIEKTPOXUMHW». [IpM OCBOCHMM NAaHHOM IUCLUILIMHBI CTYAEHTHI
JOJDKHBI HMMETh 3HaHMA MO (PHU3MUECKOM XHMHUU U DIEKTPOXUMHH, yMEHUE paboTaTrh ¢
XUMHUUYECKOHN MOCYAOH U peakTuBaMu. B pamkax JaHHON JUCHMILIMHBI Y CTYAEHTOB (QOPMHUPYIOT
3HaHUS, YMEHHs M HaBBIKU, KOTOpble obecnedar (OpMUPOBAHHE KOMIETEHIUH, HEOOXOJUMbIX
JUISl YCTIEIIHOM Hay4YHO-MCCIeA0BATENbCKON pabOThl B BHIOPAaHHOM 00J1aCTH XUMUH.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4eHUs] 1O AWCHMILIMHE (MOAY.JI0),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne nanHOM y4eOHOW  JAMCIUIUIMHBI
00y4JaroIUXCsl CNEAYIONTUX KOMITETEHITHI:

HarpaBjieHO Ha (GOpMUpPOBaHUE ¥

KOH 1 HAUMCHOBAHUEC UHJUKATOpaA P€3yJ'II)TaTBI 06yquH${ o JTUCHUIIJIMHE

IIK-1. Cnocoben mniaHupoBaTh padoTy H

Bblﬁl/lpaTb ACKBATHbBIC METOAbLI PEHICHUA HAYYHO-

HCCJIECA0BATCIbCKHUX 3a/1a4 B Buﬁpannoﬁ 00J1aCTH XMMHH MJIM CMEKHbBIX HaYK

WIIK-1.1. Bribupaer sKcnepuMEHTAIbHBIE H
pacyeTHO-TEOPETUUECKHE METO/bl  pEelIeHUs
MOCTABJIEHHOM 3aJ]a4M, UCTIOJIb3Ys JOCTHKEHUS
COBpPEMEHHOM XUMHUYECKON HayKH, U UCXOAS U3
WMEIOIINXCS, MaTepHaIbHbBIX,
MHPOPMAIMOHHBIX U BPEMEHHBIX PECYPCOB.

3HaeT OCHOBHBIC 3aKOHOMEPHOCTH KHHETHKH HOHHOTO
oOMeHa.

YMeeT  3KCHEPUMEHTaIbHO
HOHHOTO OOMEHa.

OIIpEACIINTD CKOpPOCTH

Brnageer OCHOBHBIMU TOHSATHSMH W TEPMHUHOJOTHEH B
00J1aCTH KNHETUKHA HOHHOTO OOMEHa.

HIIK-1.2. Hcnoms3yeT coBpeMeHHOE (DH3UKO-
XHUMHUYECKOe 000pYyJOBaHHUE JIsl MOMYYCHHS U
MHTEPIPETALNH  JIOCTOBEPHBIX  Pe3yJbTaTOB
UCCIICIOBaHMS B BBIOPaHHON 00JIACTH XUMUH.

3HaeT OCHOBHbIE 3aKOHOMEPHOCTH IIepeHoca 3apsiia U
Macchl B HOHHBIX IIPOBOJIHUKAX.

YMeeT HCIoap30BaTh COBPEMEHHOE (DH3UKO-XUMHIYECKOE

o0opymoBaHHEe Ui  HCCICOOBAHUS  TPAHCIOPTHBIX
CBOICTB HOHIIOJIUMEPOB.

Brnageer  TeopeTHMueCcKMMU ~— MPEACTABICHUSIMH O
MEXaHU3Max IepeHoca HMOHOB B CHHTETHYECKHX




Kox n HanmeHOBaHNE HHANKAaTOpa PesynbraTel 00y4eHus IO AUCIUIIIIHE

HMOHOOOMEHHUKAX.

ITIK-3. CnocoGeH Ha 0CHOBe KPHTHYeCKOro aHaamu3a pe3yibTaToB HUP oneHnBaTh nepcrneKTHBBI HX
NPAKTHYECKOI0 NMPHMEHEHHs] M MPOI0JIKEHUs Pa0d0T B JJICKTPOXHMHH HJIH CMEXKHBIX HayKax

WIIK-3.1.  Anammupyer u  oOoOmaer | 3HaeT 0COOCHHOCTH MepeHoca 3apsaa U MacChl B HOHHBIX
pe3ynbTaTthl  MH()OPMALMOHHOTO IOWUCKAa MO | NPOBOJHUKAX.

TEMATHKE MCCIIEIOBAHMA B BEIOPaHHOH 0011acTH | YMeeT NPOBOAUTH KPUTHYCCKUH aHAIU3 pPe3yJIbTaToB
XHMHH. 9KCIICPUMEHTAIBHBIX HCCIIEJOBaHUI
9JIEKTPOTPAHCHOPTHBIX XapaKTEPUCTHK HOHIIOIUMEPOB.
Brmameer  cmocoOGHOCTRIO ~ 0000ImIaTe  pe3ybTaThI
WHPOPMAIMOHHOTO TOWCKa 1O AU((GY3HOHHBIM H
SJIEKTPONPOBOSIIIMM CBOHCTBAM HOHOOOMEHHHUKOB.

HIIK-3.2. OrneHnBaet MEPCHEeKTHBEI | 3HaeT 00IacTH NMPIMEHEHHUS HOHHBIX TIPOBOIHUKOB.

MpaKTHIECKOro mpuMeHeHus pesynsraros HUP | Ymeer HMHTEPIIPETHPOBATh MOJyYEHHBIE
u HHWOKP wu npomomkeHus pabOT B | 3KCIHEPUMEHTAIBHBIE pE3YNbTaThl W  (HOPMYIMPOBATH
NIEKTPOXUMHUH UM CMEKHBIX HayKax. 3aKIIOYCHUST W BBIBOJBI € HCIOJIB30BAHUEM

JINTCPATYPHBIX JaHHBIX.

Bna):[eeT HaBbIKaMU MO pE3yJibTaTaM 3KCIICPUMEHTAJIbHBIX
I/ICCHC]IOBaHI/Iﬁ OLICHUBATh MNEPCHEKTUBBLI IMPAKTUYCCKOI'O
HCIIOIb30BaHUS HOHOOOMEHHUKOB.

Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAlOTCS B paMKax OCYIIECTBIECHUS BCeX
BUJIOB KOHTAaKTHOM U CaMOCTOSTENbHOM paboThl OOy4yaroumxcs B COOTBETCTBUU C
YTBEP)KICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopbl  TOCTMXKEHUS KOMIETEHLUMH CUMTAlOTCS COPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUYEHUSI.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOmias TpyI0EMKOCTh JUCIMIUIMHBI cOCTaBisieT 4 3a4eTHbIX eauHuibl (144 gaca), ux
pacripesiesieHle 1o BujaaM padoT MpeCTaBIeHO B Ta0InIe

Bun yue6Hoit paGoThI Bcero CemecTpsl
4acoB (gachl)
1
KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCEro): 68 68
3aHATHUS JICKIIMOHHOTO THIIA 32 32
J1a00paTOPHBIE 3aHATHS 36 36

MPaKTUYCCKUEC 3aHATHUA - -

CCMHHAPCKHUEC 3aHATUA - -

HWuas koHTaKkTHas pa6ora:

KonTtpons camocrosrensroi padbotsr (KCP)

IIpomexxyrounas arrectranus (MKP) 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YHcJIe: 75,8 75,8
Odopmiienne 1abopaTopHBIX padboT 25 25
CaMOCTOSITEIbHOE H3YUYECHHE TEOPETHIESCKOTO MaTepraa 25 25
IToAroToBKa K TEKyIEMY KOHTPOIIIO 25,8 25,8
KoHTpob:
IloaroToBka K 3K3aMeHy - -
Oo0mast Tpy10eMKOCTh yac. 144 144
B TOM YHCJIe KOHTAKTHasI 68.2 68.2
padoTa
3a4. e 4 4

2.2 Copep:xanue TUCUMILIIMHBI

Pacnpenenenue Bu10B y4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieiaM JAUCIUILTUHBI.



Paznensl (TeMbl) AUCHUIUTMHBL, H3ydaeMble B 1 cemectpe (ouHast hopma oOydeHus)

KonnuectBo yacos
AynutopHas preayaut
OpHasi
pabota
Ne Hamvenosanne pasnenos (Tem) pabota
Bcero
JI 113 JIP CPC
1. Kuneruka nonnoro obmena 30 4 - 6 20
2. |Ilorok BemecTBa. MHOr0OOpasue sIBICHUH epeHoca 20 | 4 - 6 10
3. JIBMKEHHE NOHOB B JJIEKTPUYECKOM I10J1€ 29 8 - 6 15
4, Jluddy3us B HOHHBIX TPOBOTHUKAX 35 8 - 12 15
5.  |[Dnextponuddysus 298| 8 - 6 15,8
UTOI'O no pazoenram oucyuniurvl 143,8| 32 - 36 75,8
Kontpons camocrogrensHoi pabotsl (KCP)
IIpomexyrounas arrecrarus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOIIIO -
O0611as1 TPYAOEMKOCTD 110 TUCIUILIHHE 144

[Tpumeuanue: JI — nexmuu, 113 — mpakTtudeckue 3aHATHSA / CEMHHApHI,

sansitusi, CPC — camocrositenbHas paboTa CTy/IeHTa

2.3 Conepxxanue pas3jiesioB (TeM) IUCHHUILIAHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

JIP — maGoparopHbie

HaunmenoBanue pasacia

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTpO
1. |KuneTmxa HOHHOTO OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHHWS HOHHOTO OOMEHA.|yCTHBIH ompoc
oOmeHa MexanusM HOHHOTO obOMeHa. Jlumurtupyromast craaus. |[JIP1, JIP2

OKcIlepUMEHTaJIbHbIE METOABl M3Y4YEeHUS KHHETHKH HOHHOTO
obmMena. OCHOBHbIE TEOPUH KMHETUKA HOHHOTO OOMEHa.
2. |TloTok BemecTBa. OcHoBHBIE TIOHATHSL. ITorok BEILIECTBA. YcnoBue|ycTHbIN onpoc
MHoroo0pasue SBICHUH |3JeKTPOHEHTPAILHOCTH. Y paBHEHHE MaTepHaibHOro Oamaxca.|JIP3
nepeHoca BHemHue cwiiel B MOHHBIX IIPOBOAHHMKax. @OpHKIHOHHAS
MO/JIeTIb B3aMMOJICHCTBHS ITOTOKOB. Pa3BuTHe CHII TpeHMS U MX
KOJIMYECTBEHHass ouneHka. 3akonbl Oma u  ®Papanes
IIPUMEHHUTENHHO K HOHHBIM IIPOBOJJHUKAM.
3. |/lBWwKeHHE HOHOB B AOGcomroTHasT CKOPOCTh JBI)KEHHWS HOHOB. YIeJbHas H|yCTHBIA OIpoc
UICKTPUYECKOM MOJIe SKBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTH, YHCIIA NIepeHoca HoHOB. |JIP4
4. |Auddysns B HOHHBIX 3akonbl ®uka. Camonuddysust nonos. YpasHenne HepHera-|ycTHBIH onpoc,
IIPOBOJHHUKAX OHHIITeHA. OnexTpudeckas cuia muddysun. [JIPS
Juddy3nonHsIii NOTeHIHAL
5. |9nexrpomuddysus Onextpoauddy3uoHHBI TepeHoc B pacTBopax  coud.|[JIP6, Tect Nel
YpaBuenue Hepncra-Ilnanka. TepMmoauHamuka

HEPABHOBCCHBIX ITPOLECCOB JJId ONMMCAHUA SIBIICHUM TIepeHOoCca

B MOHHBIX ITPOBOJHUKAX.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (IPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS /
JlabopaTopHbie padoThl)

HaumenoBanue paszacia

Tematuka 3aHATHI/PabOT

®dopma TeKyIIero

(Temer) KOHTPOJIA
1. |KuneTnka MOHHOTO Omnpenenenne CKOPOCTH HOHHOTO OOMEHA JIP1
oOMeHa
2. |KuHeTHKa HOHHOTO Omnpenenenne TUMUTHPYIOIIECH CTAIMA HOHHOTO OOMEHa. JIP2
oOMeHa
3. |IToTok BemecTBa. Omnpenenenne kodhdunreHToB camoaudpy3uu B JIP3

MHoroo0pa3ue siBIeHUI
nepeHoca

HMOHOOOMEHHBIX M€M6paHaX Ha OCHOBaHHUH




KOHJYKTOMETPHYECKUX U3MEPEHHH.
4. |/IBWKeHHE HOHOB B OmnpeneneHue yaeabHOM IEKTPOMPOBOAHOCTH JIP4
3JIEKTPUYECKOM I10JIC HNOHOOOMEHHBIX MEMOpaH KOHTAKTHBIM METOIOM B
3aBUCHMOCTH OT MPHUPObI MPOTHBOUOHOB.
5. |Auddy3us B MOHHBIX Omnpenenenne koaddurmenta tuddy3un AIEKTPOIUTOB B JIPS
MPOBOJIHUKAX pacTBOpe ¢ MOMOIIBIO CHCTEMBI HOHHT—PACcTBOP
6. |[DnexTpomuddysus W3MepeHue mpelenbHOrO TOKa B 3yeKTpoMeMmOpanHoii | JIP6
CHCTEME.

Zamura taboparoproii pabotsr (JIP), koutposbhas padora (KP).

2.3.3 IlpuMepHasi TeMAaTHKAa KYpPCOBBIX padoT
Kypcosas pabora He npexycMOTpeHa y4eOHBIM IIITaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaKOIIUXCS M0 TUCHHUILINHE

Ne Bung CPC

[epevyeHsb yueOHO-METOAMYCCKOTO OOCCIICUCHHUS TUCIIUILIHHBI [0
BBITTOJTHEHHUIO CAMOCTOSTEIHLHOM PabOThI

1 | Odopmirenue 1ab0paTOPHBIX
pabot

1. MeMOpaHHas 3JEKTPOXUMHUS: y4eOHOE IMmocoOme Uil O00yJaromuxcs II0
OCHOBHBIM 00pa30BaTEeNbHBIM IPOrpaMMaM BBICHIEr0 00pa3oBaHMS YpPOBHS
OakanmaBpuaT W MAarucTpaTypa Ho HampaeieHusM moarotoBku 04.03.01 u
04.04.01 / [H. A. Kononerko, O. A. lemuna, H. B. Jlo3a u np.]; M-Bo
obpazoBanus u Hayku Poc. ®@enepanun, Kybanckuit roc. yH-T. - [2-¢ u3f.,
ucnp. u gon.]. - Kpacnonap: [KyGaHckuil rocyqapCTBEHHBIH YHUBEPCUTET],
2017.-290 c.

2 | CamocTosTelbHOE H3yUeHHE
TEOPETHYECKOTr0 MaTepHaia

1. HIL T'mycun, H.A. KoHOHEHKO OJJEKTPOMAacCOMEPEHOC B HOHHBIX
npoBoAHMKax: YdeOHoe nmocobue. Kpacnomap.: Ky6.I'Y, 2014. 87 c.

2. Jamackua B.B., Ilerpuit O.A., Hupmuaa I'.A. Dnekrpoxumus: ydeOHOE
rmocodue Uil CTYAEHTOB, OOyYalOmIMXCs I10 HAINPaBJICHUIO MOATOTOBKH
«XHUMHSY. Cno.: Jlanb. 2015. 2 IIT. (0.04).
https://e.lanbook.com/book/58166#authors

3 [ToaroToBka K TeKyLiemy
KOHTPOJIIO

1. Meroauyeckue pEKOMEHIAIMM K OpraHu3aliil  ayJuTOPHOW |
BHEAYAUTOPHON (CaMOCTOSITETbHOM) pabOTBI CTYAEHTOB: METOIMYECKHE
ykazanust / coct. T.II. Cropoxxenko, T.b. IlounHok, A.B. Becmnanos, H.B.
Jlo3a. — Kpacuonap: Kybauckwuii roc. yu-t, 2018. - 89 c.

Y4eOHO-MeToIMUecKHe MaTepualbl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroOIMIMXCS M3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aTanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMAIIHHN:

JIjig U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,
— B (popme ayaunodaiina.
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

00yJaromuxcs.


https://e.lanbook.com/book/58166#authors

3. OOpa3oBaTeJbHbIe TEXHOJIOIMH, NPHMEHsieMble NPH OCBOCHHMH JAUCHHUILIHHBI
(Momy.Jis)

B xome w3ydeHus JHMCHMIUIMHBI IPEAYCMOTPEHO MCIOJB30BAaHUE TEXHOJIOIHMHI
Ipo0JeMHOT0 OO0y4YeHHUs, BBINOJIHEHUE CTyJIEHTaMU Ja0OpaTOpHbIX padOT B MajblX IpyIIax,
caMmocTosiTeNIbHas paboTa CTYJACHTOB.

KoMIIETEHTHOCTHBIN MOAXOJ B paMKax IPENnoJaBaHus IUCLMILIMHBI PEAU3yeTcsl B
UCITIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMHA W AKTHUBHBIX METOJOB (IpoOJIeMHas JEKIHs,
paboTa B MaJbIX IPYMIax) B COYETAHUH C BHEAYAUTOPHONU PabOTOM.

WudopmanvoHHble  TEXHOJOTMH, MPHUMEHSAEMbIE TMpPH HW3YUYCHHH JAUCHUIUIMHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JUCLHUILIUHbBI
— I JIMLL C OIPAHMYEHHBIMU BO3MOXKHOCTSAMM 3J0POBbSl IPELyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALUM C UCIIOJIb30BaHNUEM JIEKTPOHHOH IIOYTHI.

4. OueHo4yHbIe CpeACTBa
NMPOMEKYTOUHOI aTTecTAllU

IJIAA TEKYLIEro KOHTPOJIA ycnneBaeMoCTH H

OneHouHble CpeAcTBa IpeIHAa3HAYEHBl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTeIbHBIX
JOCTHKEHUI 00y4arommxcs, OCBOMBIIUX MporpaMmy yueOHoOW muciuminHbel «KuHeTnka
MOHOOOMEHHBIX IIPOLECCOB U MACCONEPEHOC B MOHHBIX TPOBOAHUKAX .

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Ui MPOBEACHUS TEKYIIero
KOHTpPOJIA B (opMe BOIIPOCOB JUIsl YCTHOIO ONpOCa, TECTOBBIX pabOT, KOHTPOJIBbHBIX padoT,
KOHTPOJIbHBIX BOIMPOCOB K JIaOOpaTOPHBIM padoTaM, U MPOMEKYTOUYHOIH aTTecTauuu B (hopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil U MPOMEeKYTOYHOH aTTecTalui

Kox n HanmeHoBaHME HanmeHOBaHHE OIEHOYHOTO CPENICTBA
Ne PesynbraTel 00y4ueHus
HHAWKaTOpa . [IpomexxyTrouHas
/T (B cooTBeTcTBHU C 1I. 1.4) Texkywmui KOHTPOJIb
(B cooTBeTcTBHU C 1I. 1.4) aTTeCTaINS
HIIK-1.1. Bribupaer | 3Haer ocHoBHEIe | JlabopaTopHas paboTa Bormpoc Ha
SKCIICPUMCHTANBHEIE W | 3aKOHOMEPHOCTHU sKk3ameHe 1, 2
pPacueTHO-TEOPETHICCKIE | KHHETHKH HOHHOTO
METOIBI pemeHns | oOMeHa.
IOCTAaBICHHOM  3a1add, | YMeeT akcrepuMeHTanbHo | JlabopaTopHas paboTa Bonpoc Ha
| | venomb3ys  JIOCTHKEHWS | OMpEAeiHTh CKOpOCTh JK3aMeHe 3
COBPEMEHHOI MOHHOTO OOMeHa.
XMMHYECKOH HayKH, W | Bhaneer ocHOBHbIMH | JIaboparopnast paborta Bonpoc Ha
UCXOlsl W3 UMEIOIIUXCS, | [OHSATHIMU u | Tecr 9K3aMeHe 2
MaTepHaIbHbIX, TEPMHHOJIOTHEN B 00sacTH
MH(OPMALIMOHHBIX U | KUHETUKHU HOHHOTO
BPEMEHHBIX PECYPCOB. obMeHa.
3Haer ocHOBHBIe | JlabopatopHas paboTa Bormpoc Ha
3aKOHOMEPHOCTH sK3ameHe 6-8
NIIK-1.2. Hcnonp3yeT | MepeHoca 3apsfaa U MacCel
COBpeMEHHOE  ()M3MKO- | B HOHHBIX TPOBOJHUKAX.
XUMHYECKOE Ymeer ucrons3oBath | JlaboparopHas paboTa -
obopynoBanue JUIl | COBPEMEHHOE ¢busuKo-
MOTYYCHUS 1 | XUMHYECKOe
2 | uHTEpIpeTaNUU obopynoBanue JUIs
JIOCTOBEPHBIX HCCIeJOBaHMS
pe3yIbTaToOB TPaHCHOPTHBIX  CBOICTB
WCCIIeTOBaHUS B | MOHIIOJIMMEPOB.
BBIOpaHHOM obmactu | Brageer Teopernueckumu | JlaGoparopHas pabora Bormpoc Ha
XAMUH. MpeICTaBICHISIMI o | Tecr sk3amene 11, 19,
MEXaHU3Max repeHoca 20
WOHOB B CHHTETHYECKHX




HOHOOOMEHHUKAX.

WIIK-3.1. Aranu3upyer u
0000mmaeT  pe3ynbTaThl
HHPOPMAMOHHOTO

HOoMCKa II0  TeMaTHKe
HCCIIe IOBaHUS B
BBIOpaHHON obmacti

3HaeT 0COOEHHOCTH
MepeHoca 3apsaaa U MaccChbl
B MOHHBIX MMPOBOJHUKAX.

JlabGopaTopHast paboTa
Tecr

Bompoc Ha
sk3amene 10

Ymeer NIPOBOJUTH
KPUTUYECKHH aHanu3
pe3yIbTaToOB
9KCTIEPUMEHTAIIBHBIX
HCCIIEeI0OBaHUI
3IIEKTPOTPAHCIIOPTHBIX
XapaKTEePUCTHK
HOHITOJINMEPOB.

JlabGopaTopHast paboTa

Bmageer  cmmocoOHOCTBIO

JlaboparopHas paboTa

XUMHU. 0000mmaTe pe3yIbTaTh
nH(pOpPMALIMOHHOTO
MOUCKa o
1 dy3HoHHBIM u
SJICKTPONPOBOAAIIUM
CBOMCTBaM

HOHOOOMEHHHKOB.

obiacTu
HOHHBIX

3Haer
MPUMEHEHHUS
MPOBOJIHUKOB.

Bompoc Ha
sk3amene 10

VYMeeT UHTEpHpeTHpOBaTh
HOJTyYCHHbIE
IKCHEPUMEHTAIbHBIC
pEe3yIbTATHI u
(hopmynupoBaTh
3aKJTIOYEHHST W BBIBOJBI C
HCIIONTB30BaHUEM
JIMTEPATYPHBIX JAHHBIX.

JlaboparopHas paboTa

HIIK-3.2.
HEPCIEKTUBBI
[IPAKTUYECKOT O
IIPUMEHEHHUS PE3YJIbTaTOB
HUP wu HHNOKP wu

OueHuBaer

MPOJOJDKEHUsT paboT B
QJICKTPOXUMUHU Ui
CMEXHBIX HayKax.

Bnageer HaBbIKAMU IO
pe3ynbTataMm
3KCHepI/IMeHTaHBHLIX
HCCIIEJIOBAHUMA OILIEHUBATh
MIEPCICKTHBEI
MPaKTUIECKOTO
HCIIOJIb30BAHUS
HOHOOOMEHHUKOB.

JlaboparopHnas pabota Bormpoc Ha

sk3amene 10

TunoBbie KOHTPOIbHBIC 32JAHUSI MJIH HHbIE MaTEePHAJIbl, HEOOXOAMMBbIE IS OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XaPAKTEPU3YOLIMX 3TAIbI
(popMHpoOBaHUsI KOMIIETCHIIHI B Ipolecce 0CBOCHNUs 00pa30BaTeIbHOI NPOrPaMMbI

Bonpocsl k yctHOMY onpocy 1o teme 1 «KuHeTnka HOHHOr0 00MeHa»

KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHsI HOHHOTO 0OMeHa?

KakoB MexaHn3M HOHHOTO oOMeHa?

Kakwue cragny TMMUTHPYIOT HOHHBIH 0OMeH?

KaKI/Ie 3KCHepI/IMeHTaJ'H)HBIe METOAbI I/I3y'-IeHI/I$I KNUHCTHUKU NOHHOTO O6MeHa BbI 3HaeTe?
B uem pusnueckuit cmpica nonyamnupudeckux kputepues bruo u I'enbdeprxa?
KakoBbI 3aKOHOMEPHOCTH U30TOMTHOTO OOMEHa?

Kakasg Mozens OMChIBAET U30TOMHEINH 0OMeEH?

Uem oTimuaeTcst Moaenb AnaMmcona-I'poccmana ot mojaenu boiina?

ONoGaRwWdE

Bomnpocsl k yctHoMy onpocy 1o Teme 2 «IloTok Bemecrsa. MHOroodpasue siBjeHuil
MepeHoca

1. Kakue noToku MOTyT BO3HHKATh B MEMOPAaHHBIX CUCTEMaX?
2. Kak Ha3bIBalOTCsl MpoLEecChl NEepeHoca IoJ JAEHCTBHEM TIpaJMeHTa KOHLIEHTPALUH




BerecTna’?

3. Kakue nmoToku BbI3bIBACT IPaIUEHT KOHIIEHTPAIMU JaBICHUS?
4. KakoB MexaHU3M IepeHOCca pacTBOPUTES BO BHEIITHEM JIEKTPUUECKOM I10J1e?
5. B ueM 3akiroyaeTcst ycIoBUE AIEKTPOHEUTPATLHOCTH?

Bomnpocekl k yctTHOMY onpocy 110 TeMe 3 «/[BUkeHHe HOHOB B JIEKTPHYECKOM 110J1e)

Kak paccuntarh aGCOIIOTHYIO CKOPOCTh JBMYKEHUS HOHA?

Kak onpenensiercst ynenpHas 3J1€KTPOIPOBOIHOCTh HOHHBIX MPOBOJHUKOB?

Ot kakux (aKTOPOB 3aBUCHUT YEJIbHASI JIEKTPOIPOBOTHOCTh HOHHBIX ITPOBOTHUKOB?
Kaxk cBsizanbl Mexay coOoil yaelbHas U SKBUBAJICHTHAs 3JEKTPONPOBOJHOCTh MOHHBIX
MIPOBOJHUKOB?

5. Kak onpenenuts yncia nepeHoca MOHOB?

NS

Bonpocsl k ycTHOMY onipocy 1o Teme 4 «/Ind¢y3usi B MOHHBIX MPOBOJIHUKAX)

1. B xakux ycnoBusx BbinonHsiercs 1 3akon ®uka?

Kakue napameTpsl cBsi3pIBaeT Mexay co0oil 2 3akoH Puka?

3. Uro obmero ¥ B 4YeM paziuyde MeXIy 3JIEKTPONPOBOAHOCTBIO U AUDPPY3nOHHOIM
IPOHULIAEMOCTBIO?

B kakux equnmmax uzmepsercs kodpdunuent audpdyzun?

5. Yro Takoe nudQy3nOHHBIN MOTEHIHAI?

N

e

Tect Nel mo Teme 5 «duexkrpoauddys3us»

1. IlprunHOM BO3HUKHOBEHUS IIPEEIBHOIO COCTOSIHUS B 3JIEKTPOMEMOPAHHOM cUcTEeME SIBIISIETCS:
PAa3Hble Yucia nepeHoca UOH08 8 pacmeope u memopate
PAsHas KOHYEHMpayusi pacmeopa no obe cmopoHvl Memopambl
2. IlpuuynHON BO3pacTaHMsl TOKa BBINIE MPEAETBHOTO B AJIEKTPOMEMOpPAHHOU cHucTeMme
SIBIISICTCS:
CeneKmuHoOCms MemMOpaHbvl
conpomugienue mMemopaHul
Kamaaumuieckoe oelicmeue yHKYUOHANbHBIX 2PN
3. Kak wu3mMmeHsieTcs mnpenenbHbI TOK C YBEIWYEHHEM KOHIIEHTpAllMHM pacTBOpa B
ANEKTpOMEMOpaHHOM cucteme?
yeenuuusaemcs
YMeHbUAemcsl
He U3MeHencsl
4. TommmHa 1u¢Gy3UOHHOTO CJIOS 3aBUCHUT OT:
0OMEHHOU eMKOCmU MeMOPAHbL
2UOPOOUHAMUYECKO20 PeHCUMA 8 Cucmeme
memnepamypbl pacmeopa
5. Jlns pacyeTa BETUYMHBI IPEJEIIBHOTO TOKA UCIIONIb3YETCSl ypaBHEHHE:
QDuxa
Ilupca
Hepncma

KonTposbHbIe BOPOCHI K JIA00PaTOPHBIM padoTam

Jlabopamopnas paboma Nol-2

1. Kakas ctagust HOHHOTO OOMEHa MOXKET SIBJISATHCS TUMUTHPYIOIICH?

2. Kakue BHeUIHHE U BHYTpeHHHE (D)aKTOPBI BIUAIOT HA CKOPOCTh HOHHOTO 0OMeHa?

3. Kakue sxcniepuMeHTalIbHbIE METO/IbI H3yYEHUS! KWHETUKM HOHHOTO 0OMeHa BbI 3HaeTe?
4. Kakue criocoObl BBISIBIICHUS TUMUTUPYIOIIEH CTa Ul HOHHOTO OOMeHa BbI 3HaeTe?

5. UeM HOHHBIM 0OMEH OTJINYAETCS OT U30TOMHOro oOMeHa?



Jlabopamopnas paboma Ne3-4

Kaxk onpenenuts ynenbHyI0 3JIeKTPOIPOBOAHOCTE MEMOpaHbI?

Kakue nuddysnonnsie xapakTepucTuk MeMOpaH Bbl 3HaeTe?

Kaxkue cymecTByroT MeTozp! onpenenenus 1uddy3noHHoi mpoHnaeMocT MeMOpaH?
Kak n3mMepsroT yrcia nepenoca HOHOB B pacTBOpe M B MeMOpaHe?

NS

Jlabopamopnas paboma Ne5-6

1. Uro Takoe KOHIICHTPAIIMOHHAS TIOJISIpU3alis B MEMOpaHHOH cucTeme?

2. 3anmmute ypaBHenue [lupca mis npeaensHoro nud@y3noHHOro TOKA.

3 YeM oTIMYAIOTCS TOJISIPU3ALMOHHBIC KPUBBIE SJICKTPOTHON U 3JICKTPOMEMOpaHHOM
CHUCTEMBI?

4. Kakue comnpspkeHHbIe () ()EKThl KOHIICHTPAIIMOHHOM MOJISIPU3AIUU POSIBIISIOTCS B
AJIEKTpOMEMOpaHHOM cucteme?

3ayeTHO-IK3aMeHAIMOHHbIE MAaTepHAJIbl [IJI1 TPOMEXKYTOUYHOH  aTTecTAlUH
(3xk3ameH/3a4eT)

1. Cnucox éonpocoeé 0na noozomoexu K 3auemy

1. OcHoBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS HOHHOI'O OOMEHA.

MexaHu3M HOHHOTO OOMeHa. JIumMuTHupyronas crtaaus: rejeBas u IIeHOYHAs KUHETHKA.

3. DKCrHepUMeHTallbHble METOJIbl U3Y4YE€HUsI KMHETHUKU MOHHOro ooMeHa. Kpurepuu buo u
['enbdepuxa u ux GU3HMUECKUI CMBICI.

4. OcCHOBHbIE TEOPUM KHUHETUKUM HOHHOro oOMeHa. M3oTtomublii oOmeH, mojens boiina.
Mopgens Anamcona-I'poccmana.

5. Bayrpuauddysuonnas u cmemanHOAUPPY3MOHHAS KUHETHKA.

6. OcHoBHbIe IOHATHS. [I0TOK BemecTBa. Y CIIOBHE JIEKTPOHEHTPAIIEHOCTH.

7. VYpaBHeHHe MaTepHalbHOIO OajaHca.

8

9

N

3akonsr Oma u ®apajess IPUMEHHTENBHO K TPOBOIHUKAM BTOPOTO POJIa.
BHerHue cuibl B MpOBOAHMKAX BTOPOTO poJa.

10. MHuoroo0Opa3ue sIBJICHHI TIepeHoca.

11. ®pukumoHHas MOEIb B3aUMOACHCTBUS IOTOKOB.

12. Pa3BuTHe CHII TPEHUS M X KOJIMYECTBEHHAS OICHKA.

13. JIBukeHne MOHOB B AJIEKTPHUUECKOM IIOJI€.

14. Y nenvHas 1 SKBUBAJICHTHAS AJIEKTPOIPOBOJIHOCTD, YHCIIA TIEPEHOCA HOHOB.

15. Tucdys3us B npoBogHUKAX BTOPOro poja. 3akoHbl Duka.

16. Camomuddysus nonos. Ypasaenne Hepacra-DitHmTeiHa.

17. Dnexrpuueckas cuna quddy3un. Anddy3snoHHbINH TOTEHIHAT.

18. Dnexrponud dhy3HOHHBIH TEPEHOC B PACTBOPAX COJIH.

19. VpaBuenue Hepucra-Ilnanka.

20. TepMoHAMHUKAa HEPAaBHOBECHBIX NPOIIECCOB JUIS ONKCAaHUS SBJICHUI TIepeHoca B
IPOBOJIHUKAX BTOPOTO POJA.

Kpurtepun oneHuBanus pe3y/jibTaToB 00y4eHHs

Kpurepun onieHuBaHus 10 3a4€Ty:

- OLEHKA «3a4YTEHO»: CTYICHT BJAJEET TEOPETHUYECKUMH 3HAHMSAMHU IO JAHHOMY
paszzieny, 3HaeT KHMHETHKY MOHHOrOo OOMEeHa, OCHOBHBIE 3aKOHOMEPHOCTH IepeHoca 3apsja U
Macchl B HMOHHBIX IPOBOJHHUKAX, MJONYCKAeT HE3HAUYWUTEJIbHbIE OLIMOKH; CTYAEHT YMEEeT
OPaBUIbHO OOBSCHATH OSKCHEPUMEHTAJbHBIE JaHHbIE C MPUMEHEHHEM TEOPETUUYECKUX
MPECTaBICHUH.

- OLIEHKA «He 3a4YTeHO»: MaTepual HE YCBOECH WM YCBOGH YaCTUYHO, CTYACHT
3aTPYAHSACTCS B ONMCAHUN KMHETHUECKUX XapaKTePUCTHK HOHHOTO OOMEHA, HE MOXKET IIPUBECTH



MIPUMEpHI SIBICHUN NepeHoca B MOHHBIX MTPOBOJHUKAX, 3aTPYIHSAETCS B UCIOJIb30BaHUHN 0a30BOM
TEPMHUHOJIOTHH.

OueHoYHBIE CpeACcTBA U WHBAIUIOB M JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YU€TOM X WHAMBUIYATBHBIX TICUXO()U3HMUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH HHBAIMAAM W JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTEIILHOE BpeMs ISl TIOJrOTOBKM OTBETa Ha K3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOY4YEHHS IO AMCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI C OTPAaHHMYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT IPeIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OrPAHUYEHUSIM HX 3J0POBbS M BOCIPHATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeuyeHnb yueOHOIi JInTEPaTypPhl, HHPOPMALHOHHBIX PECYPCOB M TEXHOJIOT Wil
5.1. YueGnas 1uteparypa

1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anuna U.B., [llkupckas C.A.
MemOpaHHas 371eKTpOXUMHUsL: yueOHoe rmocodue. 2-e u3., ucp. u gomn. KpacHonap,
KyoI'Y, 2017. 290 c.

2. Jamackun b.b., ITerpuit O.A., Hupnuna I'.A. Dnekrpoxumus: yueOHoe mocoOue Juist
CTYZICHTOB, 00yUaIOIIKXCs [0 HAIIPABICHUIO MOArOTOBKH «XuMus». Cnob.: Jlans. 2015. 2
wt. (0.04). https://e.lanbook.com/book/58166#authors

3. TI'mycurn H.II., Kononmenko H.A. DiexTpomaccomepeHOC B HMOHHBIX IPOBOJIHUKAX:
VYuebHoe mnocobue. Kpacnomap, KyoI'Y, 2014. 87 c. Mecro xpanenus kademapa
¢uznueckoit xumuu KyoIl'y.

4. Yopxennopd U., HaitmantceeapaidT X. CoBpeMEHHBII KaTanu3 U XUMUYecKasi KHHETHKA.
Honronpyansriit: Uatemnekt, 2010.

5.2. Ilepuoanyeckasi JuTepaTypa

1. YVenexu XxuMuu - pocCUMCKUIM Hay4HBIH JKypHai, MyOJIUKYIOIIHI 0030pHBIE CTATHH 110
aKTyaJbHBIM ITPOOJIEMaM XUMHUU U CMEXHBIX HaYK.

2. DJEKTpOXMMHS — OJUH U3 KPYIMHEUIIUX POCCUMCKUX HAYYHBIX KYpPHAJOB,
OTPKAIOMIUX OCHOBHBIC JOCTHXKEHHS B OOJACTH DIIEKTPOXUMHUH, MYOTUKYIOIIUN pPabOTHI,
NOCBALIEHHBIE aKTyalbHBIM BOIIPOCAM AJIEKTPOXUMUHU.

3. MemOpanbl U MeMOpaHHBIE TEXHOJIOTMM - POCCHMCKMN HAY4HBIH JKypHal,
NyOJIMKYIOIIMH CTaTbU MO OCHOBHBIM IpOOJeMaM IOJIy4€HUS M MCCIEeJOBaHUsS MeMOpaH U
Pa3BUTHS BOXHEHUIINX HAMPABICHUH MEMOPaHHbIX TEXHOJIOTHH.


https://e.lanbook.com/book/58166#authors

4. XKypuan ¢uznueckod XUMHM — OJUH M3 KPYHMHEHUIIMX POCCHMCKUX Hay4HBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HANpaBJICHUS PA3BUTUSA XUMMHU, IYOJIMKYIOIIUN paboOTHI,
NOCBALIEHHBIE aKTyaJlbHBIM OOIIMM BOIPOCAM XUMHH M MPOOJIeMaM, BO3HUKAIOIIUM Ha CTBIKE
pa3IMYHBIX PA3AEI0B XMMUH, A TAK)KE HA TPAHULIAX XUMUU U CMEXHBIX C HEU HayK.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble NpodeccHOHATBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI
J1eKTPOHHO-0ubMoTeuHbIe cucteMbl (IBC):
1. BBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S 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
IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHasoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYH K DJIEKTPOHHOW OuOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. DOnexrponnas koyweknus Okchopackoro Poccuiickoro ®@onma
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/

agkrwnE

Pecypcsl cBoGoaHOTO T0CTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX auccepTaimit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wnadopmanmonnas cuctema "EquHoe OKHO TOCTyMma K oOpa3oBaTeabHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(pOPMaIlHOHHBIE pecypchl
KyoI'Y:

1. Cpena MoaynbpHOTO AUHaAMUYecKoro ooy4enus hitp://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4eOHO-METOJMYECKUX KOMILIEKCOB, TyOIIMKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. Meroaguueckue yKa3aHusi JJIs O0yYaKlIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

VYcenemnoe wu3ydeHue aucuMIuiiHbl  «KWHETHMKAa HMOHOOOMEHHBIX MPOIIECCOB |
MacCOIMEPEHOC B HOHHBIX IPOBOJHUKAX» TPEOyeT OT CTYACHTOB PETYISPHOTO IMOCEIIECHUS


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/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

JICKIMiA, BBIIOJHEHUSI TECTOBBIX MPOBEPOUYHBIX PAOOT, BBHIMOJHEHUS U 3alIUTHI JTAOOPaTOPHBIX
paboT, 03HAaKOMJICHHS] C OCHOBHOM U JIOTIOJIHUTEIHLHOM PEKOMEHIYEeMOH JIUTEPaTypOH.

[Ipy NOATOTOBKE K JCKIIMOHHOMY 3aHSTHIO CTY/IEHTaM PEKOMEH/IYeTCs:

1) mpocMOTpeTh 3amucd OpPEbIIyIIed JEeKIUH W BOCCTAaHOBUTH B MaMSTH paHee
W3Y4YEHHBIN MaTepHall;

2) 0Gersio MPOCMOTPETh MAaTEepUall MPEACTOAMICH JICKIMH, C LEJbI0 JIYYIIEro YCBOCHHUS
HOBOT'0 MaTepuaa,

3) caMOCTOSTEIBHO MPOPadOTaTh OT/ACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIMH, €CIIN
3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAHUU JIEKIMOHHOTO MaTepuana CTYIAEHTaM HYXHO CTPEMUTHCS
KpaTKo, CXEMaTU4HO, MOCJIEIOBATEIbHO W JIOTUYHO (PUKCHPOBATH OCHOBHBIC MOJIOXKCHHS,
BBIBO/JIbI, 0000111eHUsI U POPMYIUPOBKH, HE MBITASICh 3aMIUCaTh BECh MPENOJaBacMblii MaTepual
JIOCJIOBHO.

[Ipyu MOATrOTOBKE K JIaOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMATEIbHO HU3Y4YHTh MAaTEpPHAN TPEICTOSIICH pPabOThl M COCTaBUThH IUIAH €¢
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSIIEN
paboThI (UCTOIB3YEMbIM PEAKTHBAM U 000PYAOBAHUIO, & TAKKE TEXHUKE paOOThI C HUMH);

BoinonHaTe snabopaTopHyt0 paboOTy HEOOXOIHMMO AaKKypaTHO U IOCJIEO0BATEIbHO,
OoTpakasi BCE €€ OCHOBHBIE OJTambl B Ja0OpaTOpHOM >KypHaie. [[ns ycnemrHod 3amuThl
nabopaTopHOM pabOThI HEOOXOAUMO TIIATEIBHO M3YYWUTh JICKIIMOHHBIA H, €CIU 3TO
HEOOXO0UMO, JTOTIOTHUTEIbHBIA TEOPETUUECKHU MaTepHrall o TeMe paboThl, a TAaKkKe MPaBUIBLHO
3al0JHUTh J1a0OpaTOPHBIA JKypHal, ClEJaB BCE HEOOXOIMMBbIE pacdyeThl U CcHOpMYIHpPOBaAB
BBIBO/IBI 110 MpO/IeTIaHHON pabdoTe.

Brinonnenue madbopatopHbix paboT

JlaGopatopHble pabOThI BBHIMOIHIIOTCS O0YUYAIOUUMUCS B MajbIX Tpynmnax (00brdHO 2-3
yernoBeka). B Havane Kypca MpOBOJUTCS WHCTPYKTAX IO TEXHUKE OE30MacHOCTH pabOTHl B
XUMHUYECKON J1IabOpaTOpuM W COCTaBisieTcs TIpadUK BBIIOJHEHUS J1aOOpaTOPHBIX paboT.
Boinonnenue nadopatopHoi pabOTHI BKIIOYAET B ¢€0s1 CIEAYIONINE 3TAIIbI:

1) HOArOTOBUTENBHBIM 3TAl (CaMOCTOSATENbHAS paboTa CTYJJCHTOB);

2) moay4yeHHe JOIMYyCKa K BBIIOJHEHUIO S3KCIEPUMEHTAIBbHON dYacTu J1abopaTopHOM
paboThl (KOHTAaKTHAs paboTa ¢ MpenojaBaTeieM Kax /a0 Manoil rpynmsl);

3) BBHINIOJIHEHHE SKCHEPUMEHTAIHHOM YacTH JIabOpaToOpHOW paboThl MO KOHTPOJIEM
Iperno/iaBaTe’s;

4) aHaNM3 MOJNYYEHHBIX PE3yJIbTATOB, (HOPMYIHPOBKA BHIBOJA W ITOATOTOBKA K 3aIIUTE
1a0opaTopHOil pabOTHI (MOXKET BBIMOIHATHCS KaK CAMOCTOSATENbHAs paboTa CTy/IeHTa I0Ma, WX
M0/l KOHTPOJIEM IpernojaBaTeiisi B TEUEHUE BPEMEHH, BBIACIEHHOTO Ha Ja0opaTOpHbIE pabOThI
WIM B X0J1€ MHOI KOHTaKTHOM paboThI C MPeroiaBaTenem);

5) 3amuTa 1abopaTopHOil pabOTHI (KOHTAKTHASI paboTa ¢ MPENOoIaBaTEIEM).

ITocre BBIMONHEHUS BCEX 3TUX ATAINOB JJabopaTopHas paboTa CUUTAETCS BHIITOJTHEHHOM.

THoaroroBUTEJALHBIN 3TAN

Ilepen 3ansTrem oOydaromuMmcs HEOOXOIUMO TIOATOTOBUTCS K  BBIMIOJHEHUIO
nabopaTtopHoit  paboThl. TeopeTmyeckas TOATOTOBKA HeoOXoawma Il MPOBEICHUS
OKCIIEPUMEHTA U JIOJDKHA TPOBOJUTHCA OOYYAIOMIMMHUCS B TIOPSIKE CaMOCTOSTEIBHONH PabOTHI.
Ee cnemyer HaumHaTh BHUMATENBHBIM pPa300pOM PYKOBOJCTBA K JabopaTopHOW pabore.
TeopeTnueckass TOATOTOBKA 3aBEpIIAETCS MPEABAPUTEIBLHBIM COCTAaBICHHEM OTYeTa B
71a00paTOPHOM JKYpHAJIE CO CICIYIOIINM TTOPSIIKOM 3aIiCceii:

HaszBanue pa0oThbI.

[ens paboThI.

O6opynoBanue.



Xoxa paboThl, KOTOPBI B TOM YHCII€ BKIIOYAET PUCYHKH, CXEMBbI, TaOIUIbI, OCHOBHBIC
dbopMynbl Uil ONpeNesieHHs BEIMYMH, a TakXKe pacueTHble (OpMYyNbl AJs OIpeaeseHHs
MOTPEIIHOCTEN U3MEPSAEMBIX BEITHUNH.

IMony4yeHnne J0NMycKa K BbINOJHEHUIO IKCIIEPUMEHTAJILHON YaCTH J1a00pPaTOPHOM
padoThI

[Ipuctymas k mabopaTOpHBIM paboTaMm, HEOOXOAMMO TOJYYHTh y JabopaHTa MpUOOPHI,
TpeOyemble il BBINOJHEHHUS paboThl. Pa3oOpaThcsi B Ha3HAYCHMHM MaTEpUAIOB, XMMHUYECKOU
nocyzbl, NpUOOPOB M TMPUHAUIEKHOCTEH B COOTBETCTBUM C UX TEXHHUYECKHMMH JIAHHBIMU.
[Tony4yuTh IOMYCK K BBHIMOJIHEHUIO TaOOpaTOpPHOI padoThl y mpenojasareis. JJomycK cTyIeHThI
MOJIy4yal0T B pe3ylbTaTe YCTHOTO Ompoca MpernojaBaTesieM O TMOPSAKE BbIIOJHEHUS
AKCIIEPUMEHTA, TIPEyCMOTPEHHOTO TaHHOW Tab0paTOpHOH paboTOi.

BbinoJiHeHHe IKCIIEPUMEHTAIBHON YacTH J1a00paTOPHO padoThl MO KOHTPOJIEeM
npenojgaBartes

3areM oOyyaromiyiecs: BBITOTHSIOT SKCIIEPUMEHTANBHBIN 3Tam J1abopaTOpHOW paboThI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTENbHBIM yKa3aHHEM HX
pa3MepHOCTH B J1abopaTopHbIi kypHan. He gomyckaercsi MCHOJIb30BaHME YePHOBUKOB /1JIsl
3aMHMCH IKCHEPUMEHTAIBHBIX JAHHBIX, 3allMCh KAPaHAALIOM W HHbIE CIOCOOLI, AalolIue
BO3MOSKHOCTh KOPPEKTHPOBKH MOJYy4YeHHBIX pe3yJbTaToB. B ciydae, eciii B METOIUYECKHUX
yKa3aHUsIX K JabopaTopHOil paboTe NpeUIoKEHBl TaOMUIBl WM INAONOH Ui 3alluCH
SKCIIEPUMEHTANBHBIX JAHHBIX, TO 3AMOJHSIOTCA 3TH TaOnuUbl Wik 1adnoH. B mHOM cimyuae
3aIMCh SKCIIEPUMEHTABHBIX JAHHBIX JIETAeTCs CTYICHTOM B IPOU3BOJIBHOM (popme.

[To okOHYaHMU BBHIMOJHEHHS SKCIIEPUMEHTA CTYAEHTHI JOJDKHBI MPUBECTU CBOE padouee
MECTO B MOPSZOK M BBIMBITH HCIIOJIB3YEMYIO XUMUYECKYI0 rocyay. Ilocie aToro pabouee mecto
claeTcs IMpernojaBaTeNli0 WM JabOpaHTy M B JIaOOpaTOPHBIA JKypHAl CTYACHTa CTaBUTCS
OTMETKAa O BBITIOJHEHUH JKCIIEPUMEHTAIBHOW YacTh J1abopaTopHO paboThl ¢ 00s3aTeNbHBIM
yYKa3aHHUEM JaThl €€ BBITOIHEHUSI.

AHAJIN3 NMOJyYeHHBbIX Pe3yJIbTaTOB U (POPMYJIHMPOBKA BHIBO/IOB

MoskeT BBIOTHATHCS KaK CaMOCTOATENbHas padoTa CTy/IeHTa JOMa, WK MO KOHTPOJIeM
Iperno/iaBaTess B TCUCHHE BPEMEHH, BBIJICICHHOTO Ha JJabopaTopHbIe pabOThl WM B X0/ WHON
KOHTakTHOW paboThl ¢ mpemnonaBareneM. CTyAEHTHI MOJKHBI BBHIMOJIHUTH BCE HEOOXOIMMBIE
pacueThl COTJIACHO METOJMYECKHMM YKa3aHWsSM K BBIIOJHEHHIO JabopaTopHbIX pabor. B
71a00paTOPHOM KypHasie IMPUBOJAATCS BCE HEOOXOIMMBbIE PAacUeThl C yKa3aHHUEM pa3MEpHOCTEH
MOJYYCHHBIX BEIMYMH, a TakKe Bce TpauKH W PUCYHKH B COOTBETCTBHHM C TpeOOBaHUS
1a060paTOPHOTO MPAKTHKYMA.

B cnyuae, ecnu B xone mabopaTOpHOH pabOTHI UMEET MECTO MPOTEKaHHE XUMHUYECKUX
peakiuii, Bce OHU JOJDKHBI OBITh 3alHCaHbl B J1A0OPATOPHOM KypHAJIE B MOJIEKYISIPHOM,
MIOJTHOM MOHHOM M COKPAIlICHHOM HOHHOM BHJIE.

Jlanmee Ha OCHOBAHHMH TOJIYYCHHBIX PE3yAbTaTOB CTYIEHTHI JOJKHBI CHOPMYIUPOBATH U
3amucarh BBIBOJ, KOTOPBIA JOJDKEH OBITh COTJIACOBaH C 3asBICHHBIMH LEISIMHU /MU 3a/la9aMu
nabopaTopHoil paboTbl. BpIBOoAg JOMKEH colepkaTb HEOOXOAUMYIO KOJIMYECTBEHHYIO
MH(pOpMaIHIO.

IIpu noaroroBke K 3ammre JIaOOpaTOpHOW pabOThl HEOOXOIMMO OTBETUTH Ha
NPeUIO’KEHHBIE KOHTPOJIBHBIE BOMPOCH, KOTOPhIE WMEIOTCS IOCIe KaxIou J1abopaTopHOH
pabotel. Ocoboe BHUMaHHE B XO0/1€ TEOPETUUECKOH MOATOTOBKH JOJKHO OBITH OOpalIieHo Ha
MOHUMaHWe (U3MYECKOW CYITHOCTH Tporecca(oB) H3Iydarommxcs B xoae paborel. s
CaMOKOHTPOJISI B KaXJOW paboTe TNpUBEAECHBl KOHTPOJBHBIE BOINPOCH, HAa KOTOpHIE
oOydJaronuiics 00s13aH aTh YETKHE, TPABUIHLHBIC OTBETHI.

3ammTa 1a0opaTtopHoOii padoThl

3ammTa J1abopaTopHBIX pabOT MPOUCXOIUT B BHAE cOOECEIOBAHUS C MPEIOAaBaTEIEM 110
nabopaTopHOil pabore ¢ 00s3aTeNbHON MPOBEPKOM IpenoaBaTeseM J1adopaToOpHOro KypHaia
cTyneHTa. Jlns ycmemHo#l 3amuThl J1a0opaTOpHOM padOThl CTYAEHT [OJKEH MPEeAoCTaBUTh
1abopaToOpHEIN KypHaNI, O(QOPMIIEHHBI B COOTBETCTBHHM C YCTAHOBICHHBIMHU TPEOOBAHUSIMU,



BKJIIOYasl HAJMYUE OTMETKU O BBINOJIHEHHH 3KCIIEPUMEHTAIbHON yacTu paboThl. B xoae ycTHOM
Oecenpl C MpenojaBaTelieM CTYACHT JOJDKEH IMPOJEMOHCTPHPOBATh 3HAHME LieNiell W 3amay
BBITTOJIHEHHON pPabOThI, 3aKOHOB, KOTOpbIE JIS)KaT B OCHOBE HAOJIOJaeMbIX B XOJe pabOThHI
SBJICHUH, MIPOJEMOHCTPUPOBATh YMEHHE aHAIM3UPOBATH MOJIYYCHHYI0 MHGOPMAIUIO U JeNaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM ciryyae B 1ab0opaTOpHOM KypHaje Ha COOTBETCTBYIOLIECH paboTe
CTaBUTCS MTOMETKA «3a4TE€HO», POCIHUCH MPENoiaBaTesi, IPUHABILIEro paboTy, U AaTa 3aIlUThI
pabotel. [Tocne aToro maboparopHas paboTa cuMTaeTcs BBHINOTHEHHOW. JlomyckaeTcs 3ammra
71a00paTOpHBIX PabOT MHAMBUAYAIBHO HIIM B COCTaBE MaJIbIX TPYII 00y4YarOIIUXCsl, COBMECTHO
BBITOJIHSBIINX JTAaHHYIO paboTy.

CaMmocrosiTenbHass paboTa Hapsly C ayAUTOPHOHN MPEACTaBISET OAHY U3 BaKHEHIIHX
¢dopMm yuebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBITMOJIHSAEMAs 0 33/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTes, HO 0e3 ero
HernocpeacTBeHHoro yvactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUIs
OBJIAJICHUS TIPECTABICHHON AUCIUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBLHOW AEATEIIFHOCTH, CIMOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEJIbHO pellaTh BO3HUKAIOIIME MPOOIEMbI, HAXOIUTh MPaBUIIbLHBIC
pEIIeHus U T.JI.

B ocBoeHun AMCHMIUIMHBI MHBAJIUIAMHU U JIUIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAlMH) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YUeOHOT0 MaTepurara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CIIOCOOCTBYIOLIUM MHMBUyaTU3allii O0y4EHHUS U YCTAHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyJalomUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBBSI.

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

HanmeHoBaHHE CTICIUATBHBIX OCHaIIEHHOCTD CTIEHATBHBIX IMepedeHb JTUIIEH3HOHHOTO
NIOMEILECHUI HOMEILEHU I MIPOTPAaMMHOT0 00eCTIeYeHHUS

VueGHbie ayJUTOPUH st | MeGenb: yueOHast MmeGerb Microsoft Windows;
MPOBEJEHUS 3aHATHIA JeKIoHHOro | TexHnueckue cpencra oOyuenus: | Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueGHbie aAyJAUTOPUH st | MeGenb: yueOHast MeGesb Microsoft Windows;
MPOBEICHUSI TPYIITOBBIX u | Texuuueckue cpencta obydenus: | Microsoft Office
HHIMBUIYAIbHBIX ~ KOHCYIBTAIMi, | 9KpaH, IPOEKTOP, KOMIBIOTEP
TEKYLIETo KOHTPOJISL u
OPOMEKYTOYHOM aTTeCTAlUH
VueOHble ayJIUTOPHU uist | MebGenb: yueOHast MmeOelb Microsoft Windows;
npoBeeHust aboparopHeix paboT | Texuuueckue cpencta ooyuenus: | Microsoft Office
(ayn. 345C) LIEPEHOCHOE MyJIbTUMEIUHHOE

o6opynoBanye (HOYTOYK,

MIPOEKTOD).

O6opynoBaHue:

CIICIHAT3UPOBAHHAS

naboparopras  Mebenb  (CTOJIBI,
CTyNbsi, Kbl IS PEAKTHBOB W
obopymoBaHus, BBITSDKHBIE
mKkapbl), CpPEACTBA  HOXKapHOU
0E30MMaCHOCTH W OKa3aHWs IEpBOI
METUIUHCKOH MTOMOIIIH,
XUMUYECKast nocyjaa u
o0opyioBaHue, CYUIMIbHBIN 1Kad,
Bechl JlaboparopHbie — 1 1T, BECh
aHaJIMTHYeCKHe — 2 1T, TePMOCTAT
BO3YIMIHBIA — | 1T, HoHOMep-pH-
MeTp — 3 WIT, MEIIaJKH MarHUTHbIC
— 3 wr., u3MepHUTeIh MMMHTAHCA
E7-21 — 4 mr, HCTOYHMK TOKa
umnynbcHeld  B5-50 — 3 i,




KOHAYKTOMETP - 1 T,
MYJIBTHMETPEI YHHUBEPCAIHHBIE
HACTOJIFHBIE — 5 TIT; TOTEHIINOCTAT
AUTOLAB PGSTAT302; TIIK-3
IIT., XUMHYECKHIE PEaKTHUBBL

Jns  caMmocTosiTenbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIFOUEHUS K ceTu «VHTepHeT» u o0ecredeHrneM JOCTyIa B JIEKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

HaumeHnoBanue noMmemeHui ais
CaMOCTOSTEIFHOU pabOThI
oOyJaromuxcst

OcCHAaIIlEHHOCTh TOMEIIEHHUHN ISt
CaMOCTOSITENILHOM PabOTEI
o0yJaromuxcs

HepequL JIMIOCH3HUOHHOI'O
MmporpaMMHOTO obecrneueHus

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Mebenn: yaeOHas meOeib
KoMmmekt  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUYEHHEM K
HHPOPMAMOHHO-
KOMMYHHMKAIIMOHHOM
«HTepHET» M OCTYIIOM B
ANIEKTPOHHYIO  MH(OPMALMOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrednBaroiee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecripoBOHOE  COEJMHEHHE MO
texunosorur Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
pabotsr oO0yvarommmxcs (400c, 401c,
431c, 329¢)

Mebenb: yaeOHas MeOeib
Kommiexkr  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAsI
TECXHUKA C IIOAKIIFOYCHUEM K
HHPOPMALMOHHO-
KOMMYHHMKAlMOHHOM
«VlHTEpHET» W JOCTymOM B
JJIEKTPOHHYI0  MH(OpMannoOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecreunBaroIee
J0CTyl K CeTHu HUHTCPHET
(poBomHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




