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Pabouass mporpamma muctumiuasl JIIOMUHECHEHIIMA HEOPT AHUYECKUX
COEJJVMHEHUI 1 MATEPUAJIOB HA X OCHOBE cocraBiieHa B COOTBETCTBHH
c ¢denepaabHbIM TOCYJApPCTBEHHBIM O00pPa30BaTENIbHBIM CTAHJAAPTOM BBICIIETO
obpazoBanus (PI'OC BO) no nanpasnenuto noarotoku - 04.03.01 Xumus.

[Iporpammy coctaBui: I\ A\
M.A. HazapeHKko, TOIEHT, KaH/. XUM. HAyK "\\

Pabouas mporpamma mucrumiunasl JJIOMUHECHEHIIMA HEOPI'AHMYECKUX
COEI[I/IHEHI/II?'I N MATEPUAJIOB HA X OCHOBE yTBepxaeHa Ha 3aceaHuu
kKadeapel oOmmel, HEOPraHWYECKOH XUMHUU W WH()OPMAIMOHHO-BBIYUCIUTEIBHBIX
TEXHOJIOTHH B XUMUH (pa3paboTUnKa)

npotokon Ne 10 «17» mas 2021r.

3aBenyromuii kadenpoit obmiei, Heopranndeckord xumun 1 BT B xumuu

1.X.H., mpodeccop bykor H.H. /18 —

VYTBepkaeHa Ha 3acelaHud Y4eOHO-METOAMYSCKON KoMUCCHH (DaKyJIbTeTa XUMHHU U
BBICOKHX TEXHOJIOTHUH

npotokoa Ne 7 oT «24» mas 2021 . .
[Ipencenarens YMK dakynbreTa K.X.H. becniaioB A.B.
Pentensenrt:

®posoB B.1O., kana. xum. Hayk, nupektop OO0 «JlaHrC».
JHouenko B.B., 1-p xum. Hayk, mpodeccop kadenpsl OpraHnueckoi XuMuu 1

texHonorud ®I'bOY BO «KyoI'Yy».



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 Ileaab ocBOeHMSI AN CHHUILJINHDI.

OcBoeHHE CTYJAEHTAaMHU METOJOB JIIOMHHECIICHTHOW CICKTPOCKONHMH IS
OTIPEICIICHHUS CTPYKTYPHl U CBOMCTB HEOPTaHUYECKUX M KOMIUICKCHBIX COCIMHCHHUMH,
a TaKXKE MaTepHaJloB Ha HUX OCHOBE, TCOPETHYCCKUX OCHOB J€3aKTHUBAIIUU
AJICKTPOHHOTO  BO3OYXKJCHHS  MOJIGKYJ WM OCHOBHBIE  3aKOHOMEPHOCTH
JIOMHHECIICHIINH B €€ CIICKTPAJIbHBIX MPOSIBICHUI.

1.2 3agaun AMCHHUILJIMHBI.

— H3y4YCHHUE TEOPETUUYECKUX MpEeACTaBICHUM 0 3aKOHOMEPHOCTSIX
JIIOMHAHECIICHIINU n buzrIecKux MIPOIIECCOB, BBI3BIBAIOIINX 5
COMPOBOK/IAIOIINX JIFOMUHECIICHIUIO BEIIECTBA;

— W3YYCHHE U YCBOCHUE MPUHITUIIOB U METOJIOB U3MEPECHUS JIIOMUHECLICHIINH;

— (opMupoBaHHE Yy CTYJACHTOB TEOPETHYECKUX 3HAHUM UM MPAKTUUYECKUX
HaBBIKOB PabOTHI B 00JIACTH JIIOMUHECIICHTHBIX METOJIOB M3YUCHUS U aHaIu3a
BCIIIECTBA.

1.3 Mecto aucuumavHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHOM
NMPOrpaMMblI

JucuunnuHa «JItoMuHECIEHIINST HEOPraHUYECKUX COCAUHECHUN U MaTEpUAIIOB
Ha UX OCHOBE» OTHOCUTCS K 4acTH, (hOPMUPYEMOUN ydaCTHUKaMHU 0O0pa30BaTEIIbHBIX
otHomeHudt, bnoka 1 "Qucuummuael (Moaynn)" y4eOHOTO IJIaHA HAMpPaBIICHUS
noarotoBku 04.03.01 «Xumus».

JIaHHBIN KypC ONMUpaeTCsl Ha 3HAHUS, MOJyYEHHBIE NMPYU U3YUYEHUH JUCLUIUINH:
«Heoprannueckass xumus», «Kpucramiorpadus», «XuMus KOOPAMHAIIMOHHBIX
COEIMHEHUI.

3HaHus, MPUOOPETEHHBIC MPU OCBOCHUHM KypCa, MOTYT OBITh HCIIOJIb30BaHbI
IpU  PEIICHWH  Pa3Iu4HBIX 3adad 1o  aucuurmimHaMm — «llepcrniekTuBHBIC
HEOPTaHUYECKUE MaTepHuaibl CO CHEUUATbHBIMU (PYHKIHUSAMU», «XUMHUSI TBEPIOTO
Tena», «HampaBieHHBIM CHUHTE3 HEOPTraHUYECKUX U KOOPJMHAIIMOHHBIX
COCIMHEHUI» a TAaK)Ke MPU BHITIOJIHEHUH BBIITYCKHOW KBAIM(PUKAITMOHHOMN paOOTHI.



14 Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yyenne nanHoi yuyeOHON AMCUUIUIMHBI HApaBieHO Ha (popMmupoBaHUE Y 00ydarOIMIUXCS
CIEAYOINX KOMIETECHIIHMA:

KO}:{ 1 HAUMCHOBAHUEC MHAUKATOPpA Pe3yJ’ILTaTLI 06yqu1/1;1 0 AUCLUIIIINHC
JOCTHXXCHUA KOMIICTCHIIMNA

ITK-2 CriocoGen mpuMeHsATh COBPEMEHHYIO aIlliapaTypy MpH IMPOBEICHUH HAYYHBIX HCCIICIOBAHUM, a
TakKe 00padaThIBaTh M aHAJIM3UPOBATH MOJYUYCHHBIC PE3YJIBTATHI

UIIK-2.1.  OcyIuecTBAseT — WCCIENOBAHUE | 3HaeT TPUHITUITBL paboThI CEpHUIHBIX
XUMHYECKUX COCIMHCHHI M MaTepHalioB C | CHEKTPaJIbHBIX MPHOOPOB

HCIIOJIb30BaHUEM COBPEMEHHOTO | YMeer BBIOMPATh ONTHMAJIbHBIE METOABI U
XUMHYECKOTr0 000py10BaHHUsI 000pyJOBaHNE JTFOMUHECIIEHTHOHN CIIEKTPOCKOIINI

JUI  UCCIENOBAHUS KOHKPETHBIX XHUMHUYECKHX
COCIMHEHUHN U BEIISCTB

Bnageer METOIMKOM J1a00paTOPHOTO
JIIOMHAHECIICHTHOTI' O aHaJIn3a

WIIK-2.2. OO6pabarbiBaeT W aHAIM3UPYET | 3HAET TEOPUIO JIOMUHECIEHTHOIO aHAIN3a

SKCIIEPMMEHTAIIBHBIE JTaHHbIE, IOTyYEHHBIE C | YMECT —IUIAHMPOBaTh  XHUMHYECKHIi OKCIIEPUMEHT |
KCIIOJIb30BAHUEM COBPEMEHHOW XMMHUYECKOU (bopMupoBaTh HAYYHBIH MOIXOA K BEIOOPHBIM MapaMeTpam
aHl’[apaTypI,I HUCCIICO0BAHUA

Bianeer HaBblkamMu 00paOOTKM M aHaiK3a IOJYYEHHBIX
9KCHEPUMEHTAJIBHBIX JTaHHBIX

ITK-3. Crioco6eH HCIoib30BaTh COBpEMEHHBIE TEOPETUIECKHE MTPEICTABICHNAS XUMUYECKOW HAYKHU JIIS
aHaJIrM3a SKCIICPUMCHTAJIbHBIX JaHHBIX

MIIK-3.1. Hcnons3yer COBpeMeHHbIE | 3HAaeT (U3UYECKUE OCHOBBI OINTHUKH CIIOXKHBIX
TEOPETUYECKUE IIPEACTaBICHUs XUMHUECKON | MOJIEKYJIAPHBIX CHUCTEM, JIIOMUHECLEHLUHUH U
HaAykKlk B  cBoel  mpodeccHoHambHOH | COBPEMCHHBIC METOBI HUCCIIEI0BaHUS
JEATEILHOCTU B3aUMOJICHCTBUS U3IIYUYECHHUS C BEILIECTBOM

YMeeT WUCHOIb30BaTh COBPEMEHHBIE (PU3UKO-
XUMHUYECKHUE IOAXOJbI, MPUEMBI U METOIBI VIS
HN3YYCHUS CIICKTPOB JIIOMUHCCIICHIIUN

Bnageer OIIBITOM UCIOJIb30BaHUs
JIOMUHECHEHIIMM B  MpOIlecce  MPOBEIEHUS
HAYy4YHBIX MUCCIEAOBAHNUN

UIIK-3.2. HWuatepnperupyeT  pe3yabTarhbl | 3Haer OCHOBHBIE TEOPUHU JIFOMUHECLEHIIUU
XUMHUYECKOTO JKCIEpUMEHTa Ha OCHOBE | OpPraHMYeCKHX M HEOPraHHYECKHX BEIIECTB
COBPEMEHHBIX TEOPETUYECKUX | YMeeT IUIaHUPOBATh (UUKO-XUMUICCKHI OKCICPHMEHT
HpeHCTaBHeHI/Iﬁ IpY U3YYCHUU CIICKTPOB JTIOMUHCCUCHIINN

Brnaneer HaBBIKAaMM HMHTEpPHpPETAlMH PE3YyIbTATOB (DU3MKO-
XUMHMUYECKOTO JKCIEPUMEHTAa IIPU HU3YYEHHH CIEKTPOB
JIFOMUHECLEHIIUU

Pe3ynbTarsl 00y4eHUs MO JUCHUILIMHE JOCTUTAIOTCS B paMKaX OCYILIECTBICHHS BCEX BHIOB
KOHTAKTHOM M CaMOCTOSITEIbHON pabOThl OOYdYalOIIMXCSI B COOTBETCTBHU C YTBEPXKIAECHHBIM
y4e€OHBIM IJIAHOM.

WHaukaTopsl JOCTHKEHUS KOMIIETCHIIMN CYMTAIOTCS CHOPMUPOBAHHBIMH IIPU JTOCTUKEHUU
COOTBETCTBYIOIIMUX UM PE3YJIbTaTOB O0yUEHUSI.



2. CTpyKTypa U cofep:KaHHue TUCIHUIITHHBI

2.1 PacnipegesieHne TPyA0EMKOCTH JUCHHUILIMHBI 10 BUAaM pador

OOmiast Tpy10EMKOCTh JMCHUIUIMHBI cocTaBisier 3 3adeTHbiX eauuui] (108 wyacom), ux

pacnpeaciCcHuc 1o BuaamM pa60T MMpeaACTaBJICHO B Ta6m/1ue

Bunst padot Bcero ®dopma o0yueHus
4acoB OYHast
5
ceMecTp
(gackl)

KonrtakTHasi padoTa, B TOM 4HcJIe:
AyIuUTOpHBIE 3aHATHS (BCero): 52,2 52,2
3aHATHUS JICKIIMOHHOTO THIIA 16 16
J1a00paTOpHBIE 3aHATHS 34 34
OpPAKTHYCCKUC 3aHATHS - -
CCMHHAPCKHE 3aHSITHSI - -
HNuas koHTaKTHas padora:
Kontposb camoctositensHOM paboTsl (KCP) 2 2
ITpomesxytounas arrecrarus (MKP) 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 55,8 55,8
Kypcosas paboma - -
Ilpopabomka yuebnoeo (meopemuuecrkozo) 28 28
mamepuaia
Buinonnenue unousuoyanvhvix 3a0anuii
(noocomoska coobwjenutl, npeseHmayuii)
Pegepam - -
IToaroToBka K TEKy1EMY KOHTPOJIIO 27,8 27,8
KonTpoJs:
[TonroroBka k 3K3amMeny 27,8
Obmas yac. 108 108
TPYA0EMKOCTH B TOM 4K cJie KOHTAKTHasi padoTa 52,2 52,2

3a4. el 3 3

2.2 Conepxxanme Q¥ CHUILTHHBI

Pacrnipenenenuie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIUINHBI.

Paznensl (TeMbl) AMCHUIUIMHBL, U3yyaeMble B 5 cemecTpe (ouHast popma o0yueHus)

KonnuecTBo yacos
AynuTtopHas BreaynuropHas
Ne | HaummenoBanue pa3ziesnoB (TeM) Beero paora paGora
JI 13 JIP CPC
1 2 3 4 5 6 7
1 SIBiieHUE TIOMUHECLICHIIUY U €€ 9 1 ) 5 6
KJ1accuuKanus
2. |BrIxon mroMHHECIICHIINT 11 1 - 4 6
3 Teopust MoneKyIsIpHOU 12 2 ) 4 6
(b OTONIOMUHECIICHIINN
4. |SBnenue docdopecueHnn 12 2 - 4 6
5. |TymieHue JTIOMHHECIICHIIUU 12 2 - 4 6
3aBUCHMOCTH JIFOMHHECIICHTHBIX
6. |[XapaKTepUCTUK OT BHEIIHUX 12 2 - 4 6
bakTopoB




OCOOEHHOCTH JIIOMUHECIICHIIMHI
7. |HEOpTraHWYECKUX COCITUHCHHU U 12 2 - 4 6
MaTepuaIoB HAa UX OCHOBE

8 DKCrepuMeHTaIbHas TEXHUKA
JIFOMUHECIICHIIUH

9 [IpakTHueckoe MpUIOKEHNE 138 5 ) 4 78
SIBJICHUSI JIIOMUHECICHLINHI

Hmoeco no oucyuniune: 105,8 16 . 34 55,8
KonTpose camoctosTenbHon
pabotsl (KCP)
[TpomexxyTouHast aTTecTalus
(MKP)

[ToaroToBKa K TEKyIIeMy
KOHTPOJTIO

12 2 - 4 6

0,2

OO6m1ast TpyJ0€MKOCTh IO TUCIIH-
TIJIMHE

108

[Tpumeuanue: JI — nexumn, 113 — npakTrueckue 3anatus / cemuHapsl, JIP — maboparopHbie 3aHATHS,
CPC — camocrosTenbHas paboTa CTyA€HTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

®dopma
HanmenoBanue pasnena
No (Tembl) Coneprxanue pasjena (TeMbl) TEKYILIEro
KOHTPOJIA
1 2 3 4
1. [SIBnenue SIBneHune TIOMUHECIICHIINH U €€ KJIacCU(PUKAIIHSL. VYcrHbIil onpoc,
moMHuHecHeHIMY U ee  [Kimaccudukaius JIOMUHECHEHIIMU IO THITaM JIP1
KJIacCU(PUKALIHS BO30OyxaeHus1. Kinaccudukaius TIOMUHECIICHITNH 110
BpPEMEHM ITOCIIecBeUeHus. Pe3oHaHcHas
moMuHecteHIs. CIOHTaHHAas! JIIOMUHECLIEHLIUS.
BoIHyX1€HHAs TFOMUHECLEHIUS.
PexoMOUHaIMOHHAS JIIOMUHECIIEHLIUS.
2. |Beixon mromuHeceHny |Beixo aroMuHeCHieHIIMNA. KBaHTOBLIH U YcTHBIN ompoc,
SHEPIreTHYECKUH BBIXOJ JIIOMUHECHEHIINN. Bpems JIP2, JIP3
KHU3HHU B BO30YkK/IEHHOM COCTOSIHUM LIEHTPOB
CBEUEHMsI. 3aKOHBI 3aTyXaHUsl JIIOMUHECLIEHIIMH.
3. |Teopus monexymsipHoi |OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOM YeTHBIR o1poc,
(pOTONIOMUHECHCHIMH  |TroMUHECTIEHITUH. Y CIIOBHS BO30YK/ICHHS JIP4
NEKTPOHHOTO CHEKTpa UcityckaHus. CBsA3b 10JI0C
MOTJIOLIEHUS M UCITYCKAHUS CIIOKHBIX MOJIEKYI.
HezaBucuMocCTh criekTpa JTIOMUHECIIEHIIUN OT JUITUHBI
BOJIHBI BO30YX/1eHUs cBeTa. 3akoH CTokca-
Jlommens. [IpaBwito JleBmyHa. YHUBEpCATBHOE
cootHoienne Crenanosa. D¢ dext Ilnonsckoro.




2

3

4

SIBnenue
docdopecreHm

[Iponecchl JIUTETBLHOTO MOCIECBEYEHHUS. Y CIIOBUS
BO3HHUKHOBEHHUS CIIEKTPoB (hocdopecnenmu. Cxema
Tepenuna-JIptouca. TpumieTHoe COCTOSIHUE U €70
cBolicTBa. BHyTpeHHsIs1 1 MHTEpKOMOMHAIIMOHHAS
KOHBEPCHSL.

YcTHbIi onpoc,
JIPS, JIP6

Tymenue
JIIOMUHECLEHIIUH.

Tymenue moMuHecueHIy. BHeliHee 1 BHyTpeHHEe
TylIeHHue JIoMuHeceHIIuU. CTaTuCTUYecKoe
TyllIeHue JIIoMuHecleHuu. Y pasuenue [lltepna-
donwpmepa. [uddy3nonnas Teopus TyIICHHS
JIFOMUHECHEHIINHN TOCTOPOHHUMU BEIIECTBAMHU.
CoOTHOIIIEHHE MEXK/Ty BBIXOJAO0M JTIOMUHECIICHIIUU U
BpEMEHEM >KU3HH BO30YKJIEHHOTO COCTOSHUS IS
JTUHAMUYECKOT0 U CTATUCTUYECKOTO TYIICHHS.
KoncranTa nunammudeckoro tymenus K.
KoncranTa ckopoctu nporiecca nuddysuu Ke,
ypaBHeHHuE CMOIYyXOBCKOTO.

YcrHblii onpoc,
JIP7, JIPS, JIP9

3aBUCHUMOCTH
JIFOMHUHECIIEHTHBIX
XapaKTePUCTHK OT
BHEIITHUX ()aKTOPOB

DOTOJFOMUHECUEHIIUS PACTBOPOB U COMTYTCTBYIOLIUE
a¢dexTsl. Biusinue pacTBopuTens Ha CIIEKTP
momuHeceHuu. [Ipouecc penakcauuu
pactBopuTena. Obuiee u cnennuduueckoe BIUSHNIE
pacTBOPUTEIISI HA CIIEKTP JIIOMUHECUECHIINH.
VYpaBuenue Jlunnepra. BnusiHue BogopoiHOHU CBS3U
Ha CIEKTp JIOMUHECLHIEHIMU. BinsiHue npumecen B
pactBope. BiusiHMEe KOHLIEHTpALMK aKTUBATOPA.
BuiusiHne Temneparypsl.

YceTHBII onpoc,
JIP10

Ocobennoctu
JIFOMUHECIIEHLINT
HEOPTraHUYECKUX
COeIMHEHUH U
MaTepHaJIOB Ha X
OCHOBE

Kpucramnodocdopsl. CoctaB 1 nosyyeHue
kpuctamodocdopoB. 30HHAST MOEIH
kpucramtodocopos. Kunernka mporecca
3aTyXaHus PeKOMOWHAIIMOHHON U BHYTPHUILIEHTPOBOM
JIOMUHECUEHIMN. MeXaHNU3M JIIOMUHECLEHIIUU
KOOPJIMHAIIMOHHBIX COETUHEHHH JTAaHTAaHOUIOB.
«AHTEeHHBIHN 3¢ (PeKT». 3aKOHOMEPHOCTU MEKIY
CTPOEHHEM KOMITJIEKCHBIX COSIUHEHUH 1
JIIOMUHECLEHTHBIMU XapaKTEPUCTUKAMH.

YcTHBIN ompoc,
JIP11, JIP12,
JIP13

DKcrnepuMeHTalIbHAs [Ipubops! 115 N3MEpEHUsI CIIEKTPOB YcTHBIN onpoc,
TEXHHUKA momuHecueHmu. Mcrounuku Bo3Oyxaenus. Tuner | JIP14, JIP15
JIFOMUHECLIEHIIUU MOHOXpPOMaTOPOB U AeTekTopoB. [IpoGonoaroroska:

U3MEPEHUE CIIEKTPOB JIIOMUHECLIEHIIUA PACTBOPOB U

TBEPABIX COeTMHEHMI. OnpeeneHue KBaHTOBBIX

BbIX00B. KMHETHKA JTIOMUHECIICHIINH.
[IpakTrueckoe MeTo1bl TIOMUHECHICHIIUN B AHATUTUYECKON XUMUHU. | Y CTHBIN OIpocC,
IIPUJIOKEHUE SIBJICHUS | XapaKTEPUCTUKU AHATUTUYECKUX METOMOB. JIP16, JIP17
JIFOMUHECIIEHIIUN Hcnons3oBanue sBIEHUS XEMOJTIOMUHECLICHIIUN U

(hOTOTIOMUHECIICHIINH B OMOJIOTHH.
JlromMuHECHIEHIINSI KOOPIUHAIMOHHBIX COeTMHEHUI
JUISL BU3yaJu3alliu OMOJIOTHYECKUX OOHEKTOB.




Heopranuueckue moMuHO(OpPLI U chepbl UX
IPUMEHEHHSL.

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMMHAPCKHeE 3aHATHS/
JabopaTopHblie padoThI)

HaunmeHnoBanue pazaeiia

®dopMa TEKyLIEro

Ne TemaTnka 3aHATHI/PabOT
(Tembr) KOHTPOJIA
1. |SIBnenue «3anuch ANIEKTPOHHBIX CHEKTPOB morjouienus 1 |JIP1
JFOMHHECIEHIIMU U €€ |ONPEICIICHHE UX XapaKTEPUCTUK
KJIacCU(UKALIUS
2. |BbIxoj «OrpeierieHne OTHOCUTEIbHBIX KBAHTOBBIX JIP2
JFOMHUHECIECHIIMH BBIXOJIOB JJIOMHHECIICHIIMH BEIIECTB B PACTBOPE»
3. Brixon JIP3
JFOMHUHECIECHIIMH «M3MepeHre KHHETHKH JTFOMHUHECIICHITHN)
4. \Teopus «IIpoBepka 3axona CTokca U ipaBmiia 3epKaibHON |/1P4
MOJICKYJISIPHOM CUMMETPHUI
(G OTONIFOMUHECIICHITUN
5. |SIBneHue «3mepenue criekTpoB hochopecreHum» JIP5
docdopecreHIH
6. |sIBneHue «XeMOTFOMUHECIICHITHSI JIP6
dbocdopecreHIIH
7. |Tymenue «KoHIeHTpalMoOHHOE TyIIEHHE JTFOMHHECIICHIIUNY [JIP7
JTFOMUHECIICHITHH.
8. |Tymenue «TemneparypHoe TylIEHHE JTIOMUHECLHEHII JIP8
JIFOMHHECICHIIHH.
9. |Tymenue «Tymenune  mOMUHECHEHIMH  moctopoHHUME|JIP9
JIFOMHHECIEHIIHH. BCIIICCTBAMI
10. |3aBucumocTs «BiasiHEE pacTBOPHUTENS HA IFOMUHECIISHITHIO JIP10
JFOMHHECIIEHTHBIX
XapaKTEPUCTHK OT
BHEIIHUX (haKTOpPOB
11. |Ocobennoctn «JIroMUHECIIEHITMST KOMIUIEKCHBIX COeTuHeHMH S- 1 |JIP11
JFOMHUHECICHITHH P-3JIEMEHTOBY»
HEOPraHHYECKUX
COEIUHEHUHN U
MaTepHaoB Ha MX
OCHOBE
12. |OcobennoCTH «JIroMHUHECTIEHIINST KOMIUTEKCHBIX coenuHenuii d-  |JIP12
JTFOMUHECTICHITHH DJIEMEHTOBY
HEOPraHUYECKUX
COCTMHEHUN U
MaTepHaioB Ha MX
OCHOBE
13. |OcobennocTn «JIroMHUHECLIEHIUA KOMIUIEKCHBIX coequuenuii f-  [JIP13
JTFOMUHECTICHITHH JJIEMEHTOBY
HEOPraHMYECKUX
COCTUHEHUN U
MaTepHaJioB HA MX
OCHOBE
14. |OkcnepumMenTtanpHas | «IIpuroroBiaeHne KpUCTALIOPOCHOPOBY JIP14




TEXHHUKA
JFOMHHECICHIINU

15. |OkcnepumMenTtanbHas | «M3MepeHHe CIeKTPOB JTFOMHUHECIICHIINU JIP15
TEXHUKA kpuctamiodochopon»
JFOMHUHECLCHIIMU

16. |[IpakTHYeckoe «JIroMHUHECLIEHTHOE OIpe/ieNeHIe HOHOB JIP16
NPUIOKEHHE SIBIICHHS |METAJUIOBY
JFOMUHECUECHIINU

17. IlpakTHyeckoe «JlroMuHecHeHIMSI TOHKOIUIEHOYHBIX MaTepuanony |JIP17
NPUIOKEHHE SIBICHUS
JFOMUHECLECHIIUU
2.3.4  IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBbie paboThl — HE IPETYCMOTPEHBI

2.4 IlepedyeHb Yy4eOHO-METOAUYECKOr0 OOecmevYeHns sl CAMOCTOSTeILHOM

padoThI 00y4aKIIMXCS M0 JUCHUILINHE (MOTYJIIO)

HepequL y‘le6HO'MCTOI[I/I‘IeCKOFO obecneyeHus JUCHUITIIIMHBI I10

KOHTPOITIO

Ne Bun CPC BBIIIOJTHEHUIO CAMOCTOATEIbHONU padoThI
1 2 3
1 | IIpopabotka yuebHoro |[1. CnekTpanbHble METOIbI aHANMK3A. [IpakTHYecKOe PYKOBOACTBO
(TEOpEeTHYECKOTO) [DnexTpoHHEIH pecypc] : yuel. mocobue / B.1. Bacuibsesa [u np.].
Marepuaia — DnektpoH. gad. — Caunkt-IlerepOypr : Jlans, 2014. — 416 c.
— ISBN: 978-5-8114-1638-7. — PexxuMm gocryma:
https://e.lanbook.com/book/50168.
2. Meronuveckne peKOMEHIAIMK K OpraHu3alliuy ay TMTOPHOH U
BHEAYJJUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTY/I€HTOB:
Meroanueckue ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yH-T,
2018. 89 c.
2. |IonroroBka k Tekymemy |1. CriekTpanbHble METOABI aHanmu3a. [IpakTHueckoe pyKoBOICTBO

[DnexTponHbIi pecypc] : yueb. mocodue / B.W. Bacunwesa [u ap.].
— OnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 416 c.
— ISBN: 978-5-8114-1638-7. — Pexxum nocryma:
https://e.lanbook.com/book/50168.

2. Meronnveckne peKOMEH IAINH K OpraHU3alluy ay TMTOPHOU U
BHEAYJJUTOPHOM (CaMOCTOSTENIbHON) pabOThI CTYI€HTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckwuii roc. yH-T,
2018. 89 c.

YueOHo-MeToAnYeCKre MaTEePHaIbl JIJI1 CAMOCTOSTEIIbHON PadOThl 00YUYarOIIUXCS U3
YHCJIa MHBAIMIOB U JIMI] C OTPaHUYEHHBIMUA BO3MOKHOCTSMHU 3710p0Bbs (OB3)
MIPEAOCTABIISAIOTCS B (PopMax, aJaliTUPOBAHHBIX K OTPAHUYCHHUSM UX 3JI0POBbS H

BOCIIPUATHUS UH(DOPMAITUH:

JI1st TUTL ¢ HApYIICHUSIMA 3PCHUS
— B TIe4aTHOU (popMe yBETMUEHHBIM MIpU(TOM,




— B hopMe DIIEKTPOHHOTO JOKYMEHTA.

JIyis i1 ¢ HapyIICHUSIMH CITyXa:

— B TIe4aTHOM (popme,

— B (hopMe PIIEKTPOHHOTO JTOKYMEHTA.

JIist I ¢ HapyIIeHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara;

— B reyaTtHo popme,

— B (hopMe IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCIMOCTH OT KOHTUHTCHTA
o0y4Jarommxcs.

3. O0pa3oBare/ibHbI€ TEXHOJOTUH

B xone m3ydeHHs OTUCHMILUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHKUE CIETYIOIINX
00pa30BaTENbHBIX TEXHOJOTHA: METOJ MPOOJIEMHOTO U3JOKEHUS MaTepHana;
CaMOCTOSITEJIbHOE UYTEHUE CTYJICHTaMU Y4eOHO-METOJUYECKOW U CIPaBOYHOI
JUTEPATYpPhl U TOCIEAYIOMIEH CBOOOAHOW JHUCKYCCHMM IO OCBOEHHOMY WMH
Marepuany; HCIHOJIb30BAaHUE, WJUIIOCTPATUBHBIX BUJICOMATEPUAIIOB C ITOMOIIBIO
MYJIbTUMEIUUHOTO 000pyI0BaHMs. TEXHOJIOTUU JUYHOCTHO-OPUEHTHUPOBAHHOTO
oOydeHMs, TO3BOJSIOIIME  CO3/1aBaThb  WMHIAUBUIYyalbHbIE  00pa30BaTEIbHBIC
TEXHOJIOTUU.

KoMIieTeHTHOCTHBIM  MOAXOJ B paMKax MPENOJABaHUS  JUCHHUIUIMHBI
pean3yercsi B HUCIOJIb30BAHUM WHTEPAKTUBHBIX TEXHOJIOTUM U AKTUBHBIX METOJIOB
(mpobyieMHas JeKuus, padoTa B MaybIX TPYyIIax) B COYETAHUU C BHEAYAUTOPHOU
paboToi.

NudopmainimoHHbie TEXHOJIOTUU, TPUMEHSIEMbIE MPU U3YyUYECHUU AUCIUIUIMHBIL
UCIIOJIb30BAaHUE HH(POPMAIMOHHBIX PECYpCOB, MTOCTYIHBIX B HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTtnu MHTepHeT.

AJllanTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU, MPUMEHSEMbIC TPU HU3YYCHUU
JUCHUIUIMHBI — I8 JIAL C OTPAHWYEHHBIMM BO3MOXHOCTSIMH  3JI0POBbSI
MPEAYyCMOTPEHA OpPraHU3alrsl KOHCYJbTAllMM C HCHOJb30BAHUEM DIIEKTPOHHOMN
MOYTHI.

4. OueHo4yHble CpeICTBA JJsl TEKYHIero KOHTPOJIsI YCNeBaeMOCTH U
NMPOMeKYTOUYHOI aTTecTaluu

OneHouHbIE  CpEICTBA  MpEeAHA3HAYEHBI U1  KOHTPOJST U OIEHKH
00pa30BaTeNbHBIX JOCTHKEHUN OOYYarOIIMXCS, OCBOMUBIIMX MPOTpaMMy Y4eOHOM
JTUCIUTUTNHBI «JIFOMUHECIIEHIINS HEOPTaHUYECKUX COCUHEHUN M MAaTepuajoB HA WX
OCHOBEY.

@DOHJT OIEHOYHBIX CPENCTB BKIIOYACT KOHTPOJIbHBIE MaTepuaibl s
MPOBEICHNUSI TEKYILIEero KOHTPoJiss B (opMe YCTHOTO OmMpoca W OTYETOB TIO
nabopaTopHbIM paboTaM U NMPOMEKYTOYHOH aTTrecTauuud B (HOpMe BOMPOCOB K
3a4eTy.



CTpyKTypa OLEHOYHBIX CpPeACTB /sl TeKylleili H NPOMeKYTOYHOM

aTTecTAlMH

KOZ( 1 HAMMCHOBAHUC

HauMeHnoBaHue O1IeHOYHOTO CpeAcCTBa

Ne Pesynprarel 00y4yeHus
MHJIIKaTopa . [MpomexyTouHas
n/n (B cootBeTcTBMU C 1. 1.4) Texymuii KOHTPOIb
(B cootBeTcTBHH C 1. 1.4) aTTecTalus
3HaeT TPUHIIUIIBI VYcrHbIl onpoc Bonpoc Ha 3auere
paboTBl  CEpUHHBIX
CIICKTPAJIbHBIX
npuOopoB
UITK-2.1, PHDOP
VMeer BBI6HpaTB JlabopaTopHas pabota Bomnpoc Ha 3auete
OcymecTBisier
OIITUMAJIBHBIC
HCCiICcaJ0BaHUC
METObI u
XAMHUYECKHUX
N 00opyioBaHUE
WHEHUN 51 o
COCMHHE JJIOMHUHCECLICHTHOHU
1 | Marcpuaios €| cnekrpockonuu s
HUCTIOJIb30BaHUEM HCCIIeI0BAHUS
COBPEMEHHOTI'0 KOHKPETHBIX
XUMHUYECCKOTO XUMHUUYECKUX
oGopynoBaHus coeIMHEHUI u
BCIICCTB
Bnageer MeTonukou | Jlabopatophas pabora Bompoc Ha 3auyere
71a00paTOPHOTO
JJFOMHUHECLICHTHOT'O
aHaJInu3a
3Haer Teoputo | YCTHBIN onpoc Bompoc Ha 3auere
JFOMHUHECIICHTHOTO
aHaImM3a
UIIK-2.2. Ymeer wiaHupoBats | JlaboparopHas padota Bompoc Ha 3auyere
OOpabatbiBacT M | xovmdeckmit
aHaIIN3UpyCT IKCIIEPUMEHT u
DKCIIEPUMEHTAIBHBIE (dopmHpoBaTh  Hay4HBIN
2 | naHHbBIC, OJIYYEHHBIE C | TMOAX0J K  BBIOOPHBIM
HCIIOJIb30BaHUEM napameTpam
COBpeMeHHOﬁ HUCCIICOJOBAHUA
XUMHAYECKOI Braneer HaBblkamu | JlaGoparophas pabora Bompoc Ha 3a4yere
armapatypbl 00paboTKM ¥  aHaIu3a
MOy YEHHBIX
9KCIEPUMEHTAIIBHBIX
JIAaHHBIX
UIIK-3.1. Hcnons3yer | 3Haer @HSHHGCKHG YcTHBII ompoc Bomnpoc Ha 3aueTe
COBPEMCHHBIC OCHOBBI OIITHUKH
TEOPECTUUCCKUC CJIOKHBIX
MpeaCTaBICHUI MOJICKYJISIPHBIX
XAMUYeCKol Hayku B | CHCTEM,
CBOEH JIOMMHECUEHIIMA |
HpO(l)eCCPIOHaHBHOfI COBPEMECHHBIC METOAbI
3 JIESITETBHOCTH HCCHC'HOB%HHH
B3aMOACUCTBUA
H3JTy4YCHUA C
BCIUICCTBOM
VMeeT WUCIOBL30BaThL | JIabopaTopHas pabora Bompoc Ha 3auere
COBPEMEHHBIE

(I)I/I3HI(O-XHMI/I‘ICCKI/IC
noaxoJbl, MPUEMbI H




MCTOJbI AJId U3YUYCHUA
CIIEKTPOB
JJFOMUHCECIICHIIUN

Bnaneer ONBITOM
HCIIOIL30BaHUs
JIFOMHHECLICHIIUU B
mpoliiecce MpoBeACHUs
Hay4HBIX
HCCIIeIOBaHUM

JlabopaTopHast padoTa

BOl'IpOC Ha 3a4CTC

UIIK-3.2.
Wnrepnperupyer
pe3ybTaThl
XMMHUYECKOTO
JKCIIEpUMEHTA Ha
OCHOBE COBPEMEHHBIX
TEOPETUIECKUX

3HaeT OCHOBHbIE TEOPHUH
JIFOMUHECLICHIIUHA
OpraHUYEeCKHUX u
HEOPraHUYECKUX
BELIECTB

YeTHBI onpoc

Bompoc Ha 3auere

Ymeer IJIAHUPOBATh
(HDU3UKO-XUMHYCCKHIA

JlabopaTopHast paboTa

BOl'IpOC Ha 3a4CTC

3KCHepI/IMeHT HpI/I
I/I3y‘IeHI/II/I CHeKTpOB
JIFOMHHECIICHITUN

Bnaneer HaBBIKaMU
HHTEPIPETALNT
pe3yIBTaToOB
XHMHYECKOTO
AKCIICpPUMCHTA npu
HU3yYCHUH CIIEKTPOB
JIFOMUHECICHIUN

MpEICTaBICHUI

JlabopaTopHas pabota Bomnpoc Ha 3auete

¢$u3nKo-

TunoBble KOHTPOJbHBbIE 3aJaHMSA WJIM HHbIE MaTepuajbl, HeOOXO0AMMBbIE IJIsi
OLICHKH 3HAHMH, YMEHHH, HABBIKOB MU (WJIH) ONBITA [JeATEJbHOCTH,
XapaKkTepu3yKIIMX 3Tanbl (opMUPOBAHUS KOMIIETEHIMII B IIpoLiecce 0CBOEHUs!
o0pa3oBaTeJIbHOM NIPOrPAMMBI:

Yemmuwiii onpoc
Komnerenuuu nposepsiembie oneHouHbIM cpeacrBom: IK-2, ITK-3

Tema: «SIBJjIeHHe TIOMUHECHEHIIUU H € KJIacCUuPUKALUD)

SIBrIeHME IFOMUHECIICHITUN U €€ Ki1acCUu(HKaIHs.
Knaccudukaiys TFOMAHECIICHITUN 110 TUTIaM BO30YKJICHHS.
Kiaccudukanys JFOMAHECIICHITUN 110 BPEMEHH TOCIICCBESUCHUS.
Pe3onaHcHas TIOMUHECIICHITHS.

CnoHTaHHas TIOMHUHECIICHIIHA.

BrinyxaeHHas JIOMUHECIICHIIUS.

PexoMOuHaIIMOHHAS JIIOMUHECIIEHIISL.

NoakodPE



W

o0 E NogakhowdPE
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Tema: «BbIxoa JIOMUHECHEHITUN)

BrIX0/1 JIIOMHHECIIEHIINH.

KBaHTOBBIN U SHEPTETUUECKHUI BBIXO/T TIOMHUHECIICHITNH.
Bpewms sxu3HM B BO30YKIEHHOM COCTOSHUU LIEHTPOB CBEUEHUS.
3aKOHBI 3aTyXaHUs JIIOMUHECIICHIUU.

Tema: «Teopust moJiekyasipHOil GOTOTIOMUHECHEHIIUID)

OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIIPHOW JIFOMUHECLICHIUH.

VYcnoBus Bo30YyKIEHUS 3JIEKTPOHHOTO CIIEKTPa UCITYCKaHUS.

CBs13b 110JIOC MOTJIOIIECHUS] M UCITYCKAHMS CIIOKHBIX MOJIEKYIL.

HezaBUcHMOCTB CIIEKTpa JTFIOMUHECLIEHIIUN OT JUIMHBI BOJIHBI BO30YKIEHMSI CBETA.
3akoH Ctokca-Jlommens.

[IpaBuiio JleBmnHa. YHUBepcanpHOE COOTHOLIEHHE CTEmaHoBa.

D¢ dexrt [Inonabckoro.

Tema: «SBaenne gpocdopecueHM»

[Iporecchbl JIUTEIBHOTO NOCIECBEYEHUSI.

VYcnoBusi BOBHUKHOBEHUS CIIEKTPOB (HOChHOPECIICHITNH.
Cxema Tepenuna-Jlptounca.

TpurmieTHoe COCTOSIHUE U €r0 CBOMCTBA.

BHyTpeHHss1 1 MHTEpKOMOWHAIIMOHHAS KOHBEPCHSI.

Tema: «TynieHue JJIOMUHECHEHIIUN

Tymienue TFOMUHECHEHIINH.

BHeniHee u BHyTpEHHEE TYLIEHUE JIFOMUHECLICHIUU.

CratucTudeckoe TylieHrue JIOMUHECIICHITUH.

VYpasuenue lItepna-donbmepa.

Huddy3uonnas Teopust TYLICHUS JIIOMUHECIIEHIIMUA TOCTOPOHHUMU BEIIECTBAMH.
CooTHOIIEHHE MEXIy BBIXOJOM JIIOMUHECIEHIIMM U BpPEMEHEM IKU3HU

B036Y)KI[CHHOFO COCTOAHUMA JJIA JUHAMHWYCCKOI'O U CTATUCTUYCCKOI'O TYHICHUA.

7. Koncranrta nuHamudeckoro tymenus K.

8. Koncranta ckopoctu nporecca nuddysuu Ke, ypaBHeHne CMOITyX0BCKOTO.
Tema: «3aBHCUMOCTH JIIOMHUHECHEHTHBIX XAPAKTEPUCTHUK OT BHEHIHMX

(paxropon»

1. ®OTONOMUHECIICHIUS PACTBOPOB U COMYyTCTBYIOMINE Y (DEKTHI.

2. BnusiHue pacTBOpUTENS HA CHEKTP JTFOMUHECIICHIINH.

3. Ilporuecc penakcaiuy pacTBOPUTEII.



O61ee u crienuduueckoe BIMSHUE PACTBOPUTENISE HA CIIEKTP JIIOMUHECHEHIIUU.
YpaBuenue Jlunnepra.

BnusiHre BOJOPOIHOM CBSI3HM HA CIIEKTP JTIOMUHECICHIIUU.

BnusiHne npumMecen B pacTBope.

BrnusiHne KOHIIEHTpaluu aKTUBaTOpa.

Bnusinne TemnepaTtypsl.

©oo~N O A

Tema: «Oc00€HHOCTH JIIOMHUHECHEHIIUU HEOPTraHNYIECCKUX COeIMHEHUH M
MaTEpPHAJIOB HA HX OCHOBE)

Kpucramnodochopsr.

CocraB u nosiyueHue kpuctauiohochopos.

3oHHas MoJenb kpuctamtopochopos.

Kunernka mporecca 3aTyXaHus pPEKOMOMHAIMOHHOM W BHYTPULEHTPOBOMU
JFOMUHECIICHIINH.

5. MexaHu3M JIOMUHECIIEHIIMA KOOPAUHAIIMOHHBIX COCMHEHUN JTJaHTAHOUIOB.

6. «AnTeHHBIN dPPerT?.

7. 3aKOHOMEPHOCTH  MEXJy CTPOCHHEM  KOMIUIEKCHBIX  COCIMHEHUH U
JFOMUHECIICHTHBIMHU XapaKTEPUCTUKAMHU.

W

Tema: «Oco0eHHOCTH JIOMHHECHCHIMHA HEOPTraHUYeCKUX COeIMHEHHH H
MaTepuajioB HA UX OCHOBE»

[TpubGopsI 17151 U3MEPEHUS CIIEKTPOB JTIOMUHECIICHITHH.

Hcrounuku BO30YKIEHUS.

Twrnbsl MOHOXPOMATOPOB U AETEKTOPOB.

[IpoGonoaroToBKa: M3MepeHue CIEKTPOB JTIOMUHECIICHIIMA PACTBOPOB U TBEPJIBIX
COEIMHECHUM.

5. Ormpenenenre KBAHTOBBIX BBIXOIOB.

6. Kunernka JTrOMUHECIICHIINH.

R A\

Tema: «HpaKanecmoe NMPUWJI0KCHUE ABJICHUSA JIOMUHCCIHCHIIMH

1. MeToapl TIOMHHECIIEHIINY B AaHAJIMTHYECKON XUMHHU.

2. XapakTepUCTHUKH aHATUTHYSCKHUX METOJIOB.

3. Hcnonp3oBaHue SBICHHS XEMOJIOMUHECICHIIMM H (OTOJIOMHUHECIICHIIUA B
OMOJIOTHH.

4. JlroMuHECHEHIIMS  KOOPAMHAIMOHHBIX  COEAWHEHUM ISl  BU3yallM3aluu
OMOJIOTMYECKUX OOBEKTOB.

5. Heopraunueckue moMHUHO(OPHI U chepbl X TPUMEHEHUS.



Kpurtepuu oneHku:

Kpurepuu

Ouenka

YpoBeHb

1) moaHOE pacKphITHE BOIIPOCA;
2) yka3aHue TOYHBIX Ha3BaHUU U
OIIPEICIICHU;

3) mpaBuibHas (HOPMYITUPOBKA MOHITHH U

KaTEeTOpHi;

4) caMOCTOSITEILHOCTh OTBETA, YMECHHE
BBOJIUTh M UCIIOJIb30BaTh COOCTBEHHBIE
KJIaccupUKaIlUA U KBaTupuKaIum,
aHaJTM3UPOBATh U JIeJIaTh COOCTBEHHBIE
BBIBO/IBI 10 pAaCCMaTPUBAEMOU TEME;

5) UCIOIBL30BAHKE JTOTOJHUTEILHOU
JUTEPaATypPhl U MHBIX MAaTECPHAJIOB H JIp.

«OTIIUYHO»

MMOBBIIIICHHBIN
(MpoABUHYTHIN)
YPOBEHb

1) HeOCTaTOYHO MOTHOE, TI0O MHCHHIO
MIPETIOIaBaTEeNIsA, PACKPBITHE TEMBI;

2) HeCylIeCTBEHHBIE OIITMOKHU B
OTIPEJICTICHUH TTOHATUN U KaTeTOPUi U T.
1., KapJIMHAJIILHO HE MEHSIOIIUX CYTh
U3II0KCHHUS;

3) ucmnosib30BaHUE yCcTapeBIlel yueOHOM
JUTEPATYPHI U APYTUX UCTOYHHUKOB.

«XOpoHio»

0a30BBI YPOBEHB

1) oTBET OoTpaxkaeT OOIIee HAPABIICHNE
W3JI0KCHHMS JICKITMOHHOTO MaTepuraia u
MaTepHuaia COBPEMEHHBIX YYeOHUKOB;
2) HaJTM4#e TOCTATOYHOTO KOJTMYECTBA
HECYIIECTBEHHBIX WJIM OJHOM-IBYX
CYILIECTBEHHBIX OITUOOK B OTIPEJICTICHUH
IOHSATUN U KaTETOPUU U T. I1.;

3) ucmnosib30BaHUE yCcTapeBIiel yaeOHOM
JUTEPATYPHI U APYTUX UCTOYHHUKOB,;

4) HECTTIOCOOHOCTh OCBETUTH
npoOJieMaTHKy y4eOHON JUCIUIUIMHBI 1

Ap.

«YJIOBJIETBOPHUT
EIIBbHO»

MTOPOTOBBIM
YPOBEHB

Omuemut no n1adopamopHvim padbomam

Komnerenuuu nposepsiemblie oneHouHbIM cpeacrsom: IK-2, ITK-3

Ilepedyennb 1a060paTOPHBIX padoT

3anuch  BJIEKTPOHHBIX  CIIEKTPOB
XapaKTEePUCTHUK

IIOI'JIOIICHU A u

OmnpefesieHue HUX
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0.
1.
2.
13.
14,
15.
16.
17,

OmnpeneneHrue OTHOCUTENbHBIX  KBAaHTOBBIX  BBIXOJOB  JIIOMHHECIICHIUH
BEIIIECTB B PaCTBODE.

N3mepenne KHHETUKH JTIOMUHECTICHITUH.

[TpoBepka 3akona CTOKCa M MpaBHJIa 3ePKATHHOU CUMMETPUN
N3mepenne criektpoB pochopectieHmm.
XEeMIITFOMUHECIEHIUS

KoHIeHTpanmoHHoe TyIIeHUE JTFOMUHECTICHITUH.
TemneparypHoe TylIeHUE JTFOMUHECIICHIUH.

Tylenre JIOMUHECIICHIIMH TOCTOPOHHUMU BEILIECTBAMH.
BnusHue pacTBopuTens Ha TIOMUHECIICHIIHIO.
JItoMUHECHIEHIIMS KOMIUIEKCHBIX COSIMHEHUH S- U P-3JIEMEHTOB
JItoMUHECHIEHIIHMS KOMIUIEKCHBIX COSMHEHUI d-371eMEeHTOB
JItoMUHECHIEHIIMS KOMIUIEKCHBIX COeAMHEHUH f-271eMeHTOB
[TpuroroBnenue kpucramnohochopon

N3MepeHue crieKTpoB TIOMUHECHEHIIMY KpucTamiopochopon
«JIroMUHECTIECHTHOE OTpeIeICHNe HOHOB METAILJIOB)
«JIroMUHECTICHITNST TOHKOTUICHOYHBIX MaTEPHAIIOB)

Yka3aHusi K COCTaBJIEHHUI0 OTYETOB O BHINIOJHEHUH paﬁon

Bce HaOmroneHMss W BBIBOJABI IO SKCIEPUMEHTAIBHOM paboTe clemyer
3aHOCUThH B pabOuuid KypHaJ, OTpaKkarouui BClO padoTy cryaeHTa. Ha o0moxke
WIA Ha TEPBOM CTPaHMUIIE KypHaJIa JOJDKHBI OBITh HAIMCaHbl (HaMIITHS
CTYJAEHTa, €r0 WHULHAJIbl, HOMEP TPYNNbl U HA3BaHWE NPAKTUKyMma. 3alliCU B
JKypHaJIE  NPOU3BOASAT  TOJBKO  YEpPHWIAMH,  JIAKOHWUYHO,  aKKypaTHO,
HEMOCPEJACTBEHHO TOCJIE TPOBEICHUS OIbITA. 3aMUCh JTOKHA COJICPKATh:

1. JlaTy BbIIIOJIHEHHS pabOTBHI.
Ha3Banue TeMbl 1 Ha3BaHME OIIbITA
[TocnemoBaTeIbHOCTH TPOBEACHUS OTIEPALIMI OIIbITA.
Onucanue yCcloBUM MPOBEAECHUS OMbITA.
PrcyHOK mim cxemy HCIO0JIb3yeMOoTo Ipruoopa.
YpaBHEHUS BCEX MTPOUCXOAAIINX B OIBITAX PEAKIIAM.
N3meHeHne okpacky BENIECTB, BBIJCICHUE U XapaKTep ocaaka.

Pacuetsi, mpoBoiMMbIE TIPY BBHITIOTHEHUH PAOOTHI.

© © N o g B~ w N

OTBeTHI HAa NOCTaBJICHHBIC B PYKOBOJACTBE BOITPOCHI.

10. BeIBOJEL.



Kpurepun onenku

Kpurepuu Ouenka YpoBeHb
Bnagenne  HaBblKaMM — IUIAaHUPOBAHMS, 3aYTEHO HOBBILIEHHBIN
IIPOTHO3UPOBAHUS 151 IIPOBEICHNUSA (MpOABUHYTHIN)
XUMHUYECKOTO SKCIEPUMEHTa, 0e30macHOi YPOBEHb
paboThl B XHMMHYECKOH JabopaTopuu;
BJIAJCHUE MpUEMaMH  pa3padOTKu H
peanuzanuu METOJIOB CUHTE3a
KOOPIMHALMOHHBIX COETMHEHHUIA;
BJIAJCHUE  TEXHUKOM  3KCIEPUMEHTA,
npueMaMu — U3MepeHuss  (U3HYECKUX
BEJIMUYMH C  3a/JJaHHOM  TOYHOCTBIO;
BJaJICHNE  HaBbIKaMH  paboOThl  Ha
npulopax, aHajliu3a U HHTEpHpeTaluu
HOJTyYEHHBIX HKCIEPUMEHTAIbHBIX
pE3yIbTaTOB.
Bnanenue HaBBIKAMH MIPOBEICHMS 3a4TE€HO 0a30BBI YPOBEHB
XUMHUYECKOTO IKCIIEPUMEHTA, O€30IacHOM
paboThl B XMMHUYECKOW J1abopaTopuu;
BJIQJICHUE METOIaMH CUHTE32
KOOPIMHALIMOHHBIX COCTMHEHHUI;
BJIQJICHUE  TEXHUKOHM  DKCIIEPUMEHTA,
OpUueMaMd  U3MEpPeHUs  (PU3NYECKUX
BEJIMYMH C  3aJaHHOW  TOYHOCTBIO;
BJaJICHUE  HaBbIKAMU  pabOTBl  Ha
npubopax, aHaiM3a W HUHTEPIpEeTaluU
HOJTyYE€HHBIX AKCIIEPUMEHTAJIbHBIX
pE3yIbTATOB.
OTtcyTcTBUE BJIAJICHUS HaBBIKAMM | HE 3a4T€HO | YpPOBEHb

XUMHYECKOTO IKCIEPUMEHTa, 0e30macHon
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJAJCHUEC METOJaMH CHHTE3a
KOOPJIUHAIIMOHHBIX COCJIMHCHMUI;
OTCYTCTBHE BJIAJCHUS TEXHUKOU

DKCIIEPUMEHTA, TPUEMaMH  H3MEpEHUs
GU3MYEeCKUX  BEIMYMH C  3aJlaHHOM
TOYHOCTHIO; OTCYTCTBUE BIIAZICHUS
HaBBIKaMH PabOTHI Ha MIPUOOpax, aHATN3a
u UHTEPIPETAINH MOJTYYCHHBIX
HKCIIEPUMEHTATILHBIX PE3YJIhTATOB.

He c(hOpMHUPOBaH




3a4yeTHO-IK3aMeHAIlMOHHbIE MATEPHUAJIbI
JJIS1 IPOMEKYTOUYHOI aTTecTAMU (IK3aMeH/3a4eT)

Bomnpocel 1151 MOATOTOBKH K 3a4€Ty
Komnerenuuu npoBepsieMble 0lleHOUYHBIM cpeacTBom: I1K-2, I1K-3

SIBieHUE IFOMUHECTICHITNN U €€ KIacCU(UKAITHS.

Brixop JIFOMUHECIIEHIIUN: TUIIBI U METOJIBI OMPEICIICHHUS.

3aKOHBI 3aTyXaHUS JIIOMUHECIICHIIUU.

VYcnoBust BO30yXA€HUS 3JIEKTPOHHOTO CIIEKTPa UCITYCKAHUSI.

CBs13b MOJIOC MOTJIOLIEHUSI U UCITYCKAHUS CIIOKHBIX MOJICKYJI.

HeszaBucuMoCTh criekTpa JIIOMUHECIIEHIIUU OT JJIMHBI BOJIHBI BO30YXKICHUS

CBETA.

7. 3axon Croxkca-JlomMmmernsi.

8. YuuBepcanbHoe cooTHOlIeHUEe CTenaHoBa.

9. VYcioBusi BOBHUKHOBEHHS CIIEKTPOB (POCPOPECIICHIINH.

10.TpurieTHOE COCTOSIHUE U €r0 CBOMCTBA.

11.TyuieHue JIOMUHECIICHIIMH U €TO TUIIBI.

12.MexaHu3MBbl TYIIEHUS JTIOMUHECIICHIIUH.

13.XapaKkTepuCTUKH TYIICHHS JTFOMUHECIICHITUH.

14.®0oTONIOMUHECIIEHIIUS PACTBOPOB U COMYTCTBYIOMINE 3P (DEKTHI.

15.BnusiHME pacTBOPUTENS HA CIIEKTP JTFOMUHECLICHIINH.

16.BnusiHIEe BOJOPOAHON CBSI3W HA CIEKTP JIFOMUHECIICHITNH.

17. Tepmbl Tpex3apsIHbIX HOHOB JIAHTAHOUIOB.

18.MexaHu3M JTIOMUHECIICHIINA KOMIUICKCOB JIAHTAHOUIOB.

19.3aK0HOMEPHOCTH MEXTY CTPOSHHUEM KOMILJIEKCHBIX COSTUHEHUN U
JIOMUHECLIEHTHBIMU XapaKTEPUCTUKAMU.

20.ITpakTrueckoe MpUMEHEHNE JTIOMUHECIIEHTHBIX KOMIUIEKCOB JIAHTAHOUIOB.

21.DOkcriepuMeHTaIbHas TEXHUKA JTIOMUHECIIEHTHON CIIEKTPOCKOTINH.

ok wbdE

MeToanueckue PEKOMEHIAIUMA K C/1aYde 3a4U€Ta

CryneHTsl 00s13aHbI CAaTh 3a4€T B COOTBETCTBUU C PACHUCAHUEM U YYCOHBIM
IUIaHOM. 3ayeT sBisieTcs (OPMOM KOHTPOJIS YCBOEHHUS CTYIEHTOM Y4YeOHOM
MIPOTPAMMBI 110 JUCIHMIUIMHE, BBITIOJHEHUS Ja00paTOPHBIX padoT.

Pe3ynbTaT caum 3adeTa mo mMpocCiIylIaHHOMY KYpCY JIOJDKHBI OLIEHUBATHCS KaK
UTOT JICITEIILHOCTH CTYJICHTa B CEMECTpPE, a UMEHHO - MO IMOCEIaeMOCTH JIEKITUH,
pesynbTaTamMm pabOThl HAa JTAOOPATOPHBIX 3aHATHUSIX, BBITIOJHEHUSI CAMOCTOSTEIHLHOM
pabotel. [Ipu sTOM pomyckaercst Ha ouHOM opme 00yueHus npomyck He 6osee 20%
3aHIATHH, C O00s3aTENIbHOW OTPA0OTKOW MPOIMYIIEHHBIX J1a00paTOpPHBIX PadoT.
CTyaeHTBl Yy KOTOPBIX KOJUYECTBO MPOIMYCKOB MPEBHIIIACT YCTAHOBIECHHYIO HOPMY,
HE BBITIOJHUBIIME BCE BUBI PaOOT M HEYIOBJIETBOPUTEIHHO pabOTaBIINE B TCUCHUE



ceMecTpa, MPOXOAIT coOeceoBaHUE C TIPEIojaBaTelieM, KOTOPBIM OIpamuBacT
CTYJCHTA Ha MPEAMET OCBOCHHSI JUCIUIUTMHEI. [Ipy 3TOM CTYAEHTHI JOJDKHBI CIIATh
OTYETHI 110 BCEM JTAOOpaTOPHBIM paboTaMm.

Kpurtepuu oneHku

OTBeTt OLICHHUBACTCA «3aYTEHO», CCJIU CTYACHT:

MOJIHO PACKPBUI COJEp)KaHUE MaTepuana B 00JacTd, NpPeryCMOTPEHHOU
MPOrPaMMOIL; U3JI0KHII MaTEepHall TPAMOTHBIM SI3bIKOM B OIPEACIICHHON JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TOYHO UCIOJIb30BAJ TEPMHUHOJIOTHIO; TIOKa3aJl yMEHUs
WUTIOCTPUPOBATh TEOPETUUYECKUE TOJOXKEHUS KOHKPETHBIMU MpUMEpaMU U3
MPaKTUKH; TPOJEMOHCTPUPOBAT YCBOCHHUE HU3YUYEHHBIX COIYTCTBYIOIIUX BOMPOCOB,
c(OPMHPOBAHHOCTh W YCTOMYMBOCTb 3HAHUM; OTBEYal CaMOCTOATEIBbHO 0e€3
HABOISIIMX BONPOCOB; BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIICHHUH
BTOPOCTEIIEHHBIX BOIIPOCOB.

OTBeT OLICHHUBACTCA «HE3AYTECHO>» B CICAYIOIIHX CIIydasax:

HE PACKpPHITO OCHOBHOE COJIEp)KaHHE y4eOHOro METOJMYECKOro Marepuala;
OOHapy»X€HO HE3HAHHE W HEMMOHUMAHHE CTYJEHTOM OOJbIIeH WK HanboJiee BaXKHOU
YaCcTU JUCUMIUIMHBI, JIOMYIIEHbl OIMMOKA B ONPEACICHUM TOHATUM, MpHU
UCIIOJb30BaHUM TEPMHUHOJIOTHH, KOTOPHIE HE HCHPABJICHBI TIOCJIE HECKOJbKUX
HABOJSIIMX BOMPOCOB TMPEMNOJIaBaTelis; JIOMyCKaeT OMIMOKM B  OCBEIICHUU
OCHOBOTIOJIATAIOIINX BOMPOCOB JUCIUILINHBI.

OneHouyHBIC CpEACTBA JUIS HMHBAJIMIAOB W JIMIl C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbSl  BBIOMPAIOTCS C yYE€TOM WX  HWHIWBHIYAIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— TpH HEOOXOIMMOCTH WHBAJIMIAM ¥ JIAaM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBbSI  MPEAOCTABISICTCS  JIOMOJHUTCIIEHOE  BpeMs iAo
MIOJITOTOBKY OTBETA HA IK3aMECHE;

— TpH TPOBEACHHM TMPOLEAYpPbl OLEHUBAHUSA PE3YJIBTATOB OOyYCHHUS
WHBAJIMJIOB U JIUI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbS IIPEIyCMaTPUBACTCS
UCIIOJIb30BAaHUE TEXHUYCCKUX CpPEJCTB, HEOOXOAMMBIX KM B CBS3M C HX
WHIMBHTyAIbHBIMH OCOOCHHOCTSIMH;

— IpX HEOOXOIUMOCTH IS OOYYAIOIIUXCS ¢ OTPaHUUYCHHBIMH BO3MOYKHOCTSIMU
3I0POBbS M HWHBAJIUIOB TPOICAypa OLCHUBAHUS PE3yJbTaTOB OOYYEHHS IIO
JTUCIIMILINHE MOYKET MPOBOIUTHCS B HECKOJILKO ATAIOB.

[Tporienypa oOIleHUBAHUS pE3yJIbTaTOB OOyUYCHUS WHBAIMIOB H JIMI C
OTPAaHWYCHHBIMA  BO3MOJXKHOCTSIMH  37I0POBBSl 10  JUCHHIUIMHE  (MOJIYJIIO)
peIycMaTpUBaeT IPEIOCTaBICHNEe WHPOpMAIMK B ¢GopMax, aJalnTHPOBAHHBIX K
OTPAaHUYCHUSIM KX 37I0OPOBBS M BOCIIPHUATHS HHPOPMAIIHH:



JUist 1 ¢ HApyIIEHUSIMH 3PEHHUSL:

— B Me4aTHOU (hopMe yBeIMUEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis M1 ¢ HApyIICHUSAMHU CITyXa:

— B IeyaTHOU (hopme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis U1l ¢ HapyIICHUSIMU OTIOPHO-ABUTAaTEIBHOIO anmnapara:

— B IeyaTHou opme,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA.

JIaHHBIN TEpeYeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBUCUMOCTH OT
KOHTHHTE€HTa 00YyYaromuXxcs.

5. IlepeueHb Yy4eOHOU JuTepaTypbl, HMH(POPMALMOHHLIX PeECYpCcoOB H
TEXHOJIOTHI

5.1 YueOHas suTeparypa

1. CnektpanbHble MeTOABbl  aHanmu3a. [IpakThyeckoe  PYKOBOJCTBO
[DnexTpoHHBIN pecypc] : yueb. mocodue / B.M. BacunbeBa [u np.]. — DJIEKTpOH.
nan. — Cankt-IlerepOypr : Jlans, 2014. — 416 c. — Pexum npocryna:

https://e.lanbook.com/book/50168.

2. Ilentun, FO.A. OcHOBBI MONEKYJSIpHOM crekTpockonuu [Tekct] : yuebHoe
nocooue s ctyaeHTtoB By30B / FO. A. Ilentun, I'. M. Kypammna. - M. : Mup :
BMHOM. Jlabopartopus 3nanuii, 2008. - 398 c. : . - (MeToasl B XuMuR). - budmimorp. :
c. 392-393. - ISBN 9785947747652. - ISBN 97850300384609.

https://www.studmed.ru/pentin-yu-a-kuramshina-g-m-osnovy-molekulyarnoy-
spektroskopii_57acfe77014.html

3. Tlentun, FO.A. ®usmueckue MeToabl HCCIICAOBaHWA B XuMmuH [Tekcr] :
VYueOHuK 1 CTyIeHTOB BY30B. - M. : U3n-Bo "MUP" Uzn-Bo "ACT", 2003. - 683c. : ui.
- (Meromel B xummm). - bubmmorp. : c. 658-661. - ISBN 5030034706. - ISBN
5170187602 : 358.00.

https://www.studmed.ru/pentin-yu-a-vilkov-1-v-fizicheskie-metody-issledovaniya-
v-himii_5ff6dc84429.html

4. Mapsixuna, B.C. Teopernueckre OCHOBbI METOJOB CIEKTPAIBHOIO aHaIM3a
[OnexkTpoHHbIl pecypc] : ydeOHoe mnocodue / B.C. Mapsixuna, E.A.KyHnaBuHa,

E.A. CtporanoBa ; MunHuCTepcTBO 00Opa3oBaHusi U Hayku Poccuiickoit deneparmu,


https://e.lanbook.com/book/50168

OpenOyprekuii ['ocynapctBennbiii YHuBepcuret. - Openoypr : OI'Y, 2016. - 135 c. —

Pexxum nocrtyma: http://biblioclub.ru/index.php?page=book&id=469353

5.2 Ilepuoanyeckasi JJUTEpATYypa

1. «KypHan npukiIaiHON CIIEKTPOCKOTINI.
2. «Ycruexu XUMHAN.
3. «KoopanHallMoOHHAs XUMUSD.

4. « XUMHUS U KU3HDY.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe MPodecCHOHATbHbIE
0a3bl JaHHBLIX U HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI

JJ1eKTPOHHO-0nbHoTe HbIe cHcTeMbl (IBC):
1. BBC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAJS BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.zhanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http:/ /webofscience.com/
Scopus http:/ /www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnuans! uznarensctea Wiley https:/ /onlinelibrary.wiley.com/
Hayunas snexkrponnas ounodnuoreka (HOB) http:/ /www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBl BEAYIIMX 3alaJHbIX HAy4YHbIX >KYpHaAJIOB Ha
Poccniickon margpopme Hay4HBIX KYPHAJIOB HO1KOH
http:/ /archive.neicon.ru
7. HamuoHanmbHas  dJEKTpOHHAs  OWONHMOTEeKa (IOCTyn K DJIEKTPOHHOM
oubmuoTexe nuccepraunii Poccuiickoi roCy1apCTBEHHOMN OubIMOTEKN
(PT'B) https://rusneb.ru/
8. Dnektponnas koswiekuus Okcdopackoro Poccuiickoro donna
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/

ok wnE



http://biblioclub.ru/index.php?page=book&id=469353
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
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/

13. Springer eBooks: https://link.springer.com/

Pecypchbl ¢CBOOOIHOIO A0CTYmA:

1. AmepukaHckas maTeHTHas O0a3a jgaHHbIX http://www.uspto.gov/patft/

2. Tlonusie TEKCTHI KaHAJICKUX JTUCCEPTAIHH http:/ /www.nlc-
bnc.ca/thesescanada/

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

4. Undopmanmonnas cuctema "EnnHOE OKHO JOCTyma K 00Opa3oBaTe/IbHBIM
pecypcam" http:/ /window.edu.ru/;

5. Enunas KOJUIEKIIUS UG pPOBHIX 00pa3zoBaTEIbHBIX pecypcoB
http:/ /school-collection.edu.ru/ .

CoOcTBeHHBIE JJIEKTPOHHBbIE oOOpa3oBareibHble M HHGPOPMALMOHHBbIE

pecypcbl KyoI'y:

1. Cpena MOJIyJIBHOTO JTUHAMUYECKOTO oOy4eHHUs
http:/ /moodle.kubsu.ru

2. baza y4eOHBIX IJIaHOB, y9€OHO-METOINYECKUX KOMIUICKCOB, MyOIMKAIUA 1
koH(pepennuii http:/ /mschool.kubsu.ru/

3. bubmmoreka HWHPOPMALMOHHBIX pecypcoB Kadeapbl UHOOPMAITMOHHBIX
oOpa3oBarenbHbIX TexHOJorui http:/ /mschool.kubsu.ru;

4. DnextponHbIi apxuB JokyMeHToB KyoI'Y http://docspace.kubsu.ru/

6. Meroauyeckue YyKazaHus s O0YYAKOIIMXCS 1O OCBOEHHIO
AUCHUILIMHBI (MOIYJIs1)

VYcnemHoe W3ydyeHHE JIMCUMIUIMHBI  «JIFOMMHECHEeHIUsT HEeOpPraHuYeCcKhX
COCMHEHUM M MaTepHajloB Ha MX OCHOBE» TpeOyeT OT CTYIEHTOB PEryJsPHOIO
MOCEIICHUs JICKIMH, a TakKe aKTHUBHOW paboThl HA MPAKTUYECKUX 3aHSATHSX,
BBITIOJIHEHUS M 3alUTHI JIA0OPATOPHBIX pPabOT, O3HAKOMIIEHHS C OCHOBHOW U
JIOTIOJIHATEIIBHON PEKOMEHIYEMOU JINTEPATYPOU.

IIpy NOArOTOBKE K JIEKIIMOHHOMY 3aHITHIO CTYI€HTaM PEKOMEHYETCS:

1) mpocMoOTpeTh 3amucH MPEabIAyLIed JEKIHMU U BOCCTAHOBUTh B MHaMATH
paHee U3yUYECHHBIN MaTepua;

2) 0erno mMpoOCMOTPETh MaTepHall MPEACTOSIICH JEKUUHU, C LEJIbI0 JTY4IIero
YCBOEHUSI HOBOT'O MaTepHaa;

3) caMocTOSTENbHO MpPOpadOTaTh OTAENbHBIE (parMeHThl TEMbl MPOILION
JIEKLIMH, €CITU 3TO HEOOXOAUMO.

[Ipy KOHCHEKTUPOBAHUHU JICKIIMOHHOTO Marepuajnga CTyJeHTaM HY>KHO
CTPEMHUTBCS KpaTKO, CXEMaTUYHO, MOCJIEIOBATEIbHO W JIOTMYHO (DUKCUPOBATH
OCHOBHBIC TIOJIOKEHHS, BBIBOJBI, 0000IEeHNs ©u (POPMYIHPOBKH, HE TMHITASACH
3amnMcarh BECh MPENOJAaBaEMbIi MaTEPHAII CIIOBO B CIOBO.

[Ipu moAroToBKe K 1aOOPaTOPHOMY 3aHSATHIO PEKOMEHYETCS:


https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

1) BHUMATEIBHO HM3YYUTh MaTE€pUal MPEACTOSIIENH pabOThl U COCTABUTH IIAH
€€ BBITIOJIHEHUS;

2) ynenuTh TOBBIIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOEHHOCTSIM
npeacTosmel padoThl (MCHOJIB3YEMBIM pPEAaKTHBAM M O0OpPYAOBAaHHIO, a TaKXke
TEXHUKE PaOdO0THI C HUMH);

BeimonaaTe  1abopaTopHyr0  padOTy  HEOOXOAMMO  aKKypaTHO M
MOCJIEIOBATENBHO, OTPaXKasi BCE €€ OCHOBHBIE 3TaIlbl B JJA0OPAaTOPHOM KypHaue. [l
YCHEIHOW 3aIlMThl JIa0OpaTOpHOW pabOThl HEOOXOAMMO TILATENBHO H3YUHTh
JIEKIMOHHBIN U, €CJIU 3TO HEOOXOAUMO, JOTIOJHUTEIbHBIA TEOPETUYECKUN MaTeprall
10 TeMe paboThl, @ TAKKE MPABUIILHO 3al0JIHUTH JJAOOPATOPHBIN XKypHall, CAEJIaB BCE
HEO0OXOMMbIE pacueThl U COPMYJIUPOBAB BHIBOBI IO IPOEIAHHON padoTe.

[Ipu MOAroTOBKE K YCTHOMY OIIPOCY PEKOMEHAYETCSI:

1) 0O3HAaKOMUTBCS C TEMOW M IIJJAHOM 3aHSATHUS, YTOOBI BBIICHUTH KpYT
BOIIPOCOB, KOTOPBIE Oy IyT 00CYKIaThCsl Ha 3aHATHH,

2) mopaboTaTh C KOHCTIEKTOM JIEKITHH 110 TEME 3aHSITHSI, & TAKKE 03HAKOMUTHCS
C pEKOMEHAyeMOoW JuTeparypoil u (mpu HEOOXOAUMOCTH) JOMOJHUTEIbHBIMU
UCTOYHUKaMU MHGOPMAIIH B BUIE MIEPUOANUECKUX U3MaHui 1 HTepHeT-pecypcoB.

CamocrosiTenbHass paboTa HapsAy C ayJUTOPHOM MPEACTABISET OJHY U3
BakHeWmux (opm yueOHoro mnponecca. CamocTosTelbHas padoTta 3TO
IUTaHHpYyeMas paboTa CTYACHTOB, BBIMOJIHIEMAas MO 3aJaHUIO U MPH METOIUYECKOM
PYKOBOJCTBE IIpemojaBaTesii, HO 0€e3 €ero HeNoCPEeICTBEHHOIO  y4dacTusl.
CaMmocrosiTenbHast ~ paboTa  MpeAHAa3sHAuY€HAa HE  TOJNBKO  JUIL  OBJIAJICHUS
IpECTaBICHHON AUCIMILIMHON, HO U JJis1 (GOPMHUPOBAHUS HABBIKOB pabOThI BOOOIIIE,
B y4eOHOH, Hay4yHOU, MPOPECCUOHANBHON JEATEIbHOCTH, CIOCOOHOCTH MPUHUMATH
Ha ce0si OTBETCTBEHHOCTb, CAaMOCTOSITEJIbHO pEIIaTh BO3HUKAIOIIME HPOOJIEMBI,
HAXOAUTb MPaBUIIbHbBIE PEIICHUS U T.JI.

B ocBoeHunm OUCHMIUIMHBI HMHBAIMIAAMH M JIMIIAMH C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbsSI OOJBIIOE 3HAUCHWE HMMEET HWHIWBUIyalbHas ydeOHas
paboTa (KOHCYJIbTAIIUU) — IOTIOJTHUTEIBLHOE Pa3bsiCHEHUE yUeOHOro MaTepuaa.

NuanBuayanbHble KOHCYJIBTAIIUH TI0 TIPEAMETY SBIISIOTCS BAKHBIM (DaKTOPOM,
CHIOCOOCTBYIOLTUM VH/IMBH Ty AJTN3aIAN oOydeHus u YCTaHOBJICHHIO
BOCIIUTATEIILHOTO KOHTaKTa MEXAy MperojaBaTeseM M OO0YyYarolMMCs HHBAIAIOM
WM JIMIIOM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBBS.

7. MaTepuajibHO-TeXHH4YECKO0e o0ecreyeHue 1Mo JMCIUIuInHe (MOAYJII0)

HaunmenoBaunue
CIIEUAIIBHEIX IIOMEIIEHNN

OcCHAaIIEHHOCTD
crenuaIbHbIX ITOMEIECHUN

HepequL JIMICH3UOHHOI'O
IporpaMMHOTIO obecreueHHs

Y4eOHblE ayIUTOpPUM IS

MPOBEJECHUS 3aHATHI

JICKIIMOHHOI'O THIIA

Mebens: yuebHast MeOenb
TexHuueckue CpelcTBa
00yueHus:

9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

YuebHBIE ayauTOpUU IS

MMPOBCACHU A 3aHATHHN

Mebensb: yuebHast MeGenb

Texuudeckue cpeacTBa

Microsoft Windows;
Microsoft Office




CEMHUHapPCKOI0 TUNA, | O0yUYCHHUS:

IPYIIIOBBIX U | DKpaH, MPOECKTOP, KOMIIBIOTED
WHJVBHTyQJIbHBIX
KOHCYJIbTallUH, TEKYILETO

KOHTPOJISI U MPOMEKYTOYHOU

aTTecTaIu
Yuebuple ayauTopuu s | YucOHas naboparopus, | Microsoft Windows;
NPOBEICHUS  JTA0OPATOPHBIX | YKOMIICKTOBAHHAS Microsoft Office
pabot. Jlaboparopus 435C. CHEIUATN3UPOBAHHON

MeOeIbIo, BBITSDKHOM

CHUCTEMOU BCHTWJISALIMY,

MEJIOBBIMHU JOCKaMH,

CpencTBaMu HOXaPHO

0e30MacHOCTH M OKa3aHUs
nepBoi MEIAUIIMHCKON
MTOMOIIIH, 1abopaTopHBIM
000pyI0BaHUEM: BECHI
TEXHOXUMHYCCKHE,
DIIEKTPUUYECKHE TUTATKH,
HAO0OPBI XUMUYECKOU TTOCYIBI
U PEaKTUBOB, BOJSHbIC OaHU,
TEPMOMETDHI, MarHuTHbIE
MEIIaIKU €  TMOJOTPEBOM
MM-135H «Tarnep», pH-
merp  «Oxcnept-001-3.04»,
cnektpodoromerp  B-1100
OKOBbBIO, mabGopaTopHblii
HUCTOYHUK TTUTAHWS
I[TPODKMUIT B5-71/1M, Becsl
aHaqutudeckue  Adventurer
Pro AV114C

VYueOubie  aymutopuu  juig | KypcoBas pabora He mperycMOTpeHa YYeOHbBIM IIIaHOM.

KypCOBOTO MPOEKTUPOBAHHS
(BBITIOTHEHUST KypCOBBIX paboT)

Jis ~ caMoOCTOSITENbHOM — paboThl  OOyYaromMXcs  IPEeIyCMOTPEHbl  MOMEIICHHS,
YKOMILJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6en1>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKON C
BO3MOXXHOCTBIO TOJKIIOUeHUS K ceTn «HTepHeT» M obecredeHneM oCTyna B JJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCHUTETA.

Haunmenosanue nomMenieHun OcCHAIIEHHOCTE ITOMEIEHUI [lepeyeHb JIMIIEH3MOHHOTO

IUIA CaMOCTOSATEIBHOMN IUIA CaMOCTOSATEIBHOMN MIPOrPaMMHOTO 00eCIIeUeHUs
paboThl 00YJArOIITUXCSI paboThl 00YJArOIITUXCST
[Tomemienue s | MeGenb: yueOHas Mmebenb Microsoft Windows;

camocTosTensHO  paboTsl | KoMmriekT Microsoft Office




oOydJaromuxcst  (YUTaTbHBINA

3an Hayunoii 6uGnmnoTexn)

CIIEHUAIM3UPOBAHHON
Mebenn: KOMIIbIOTEpHBIE
CTOJIBI

O6opynoBanue:
KOMIIbIOTEPHAsT TEXHHKAa C
HOJKIFOYEHUEM K
nH(pOpMaIMOHHO-
KOMMYHHUKAI[MOHHOH  CETH
«HTEepHET» M IOCTYIIOM B
AIIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa3oBarTesibHYyI0 cpeny
o0OpazoBarenbHON
OpraHuzaluy, BeO-Kamepsl,
KOMMYHHUKAI[HOHHOE
o0opyaoBaHue,
o0ecrieunBaroIee J0CTyn K
CEeTHM HUHTEpHET (IIPOBOJHOE
COoeIMHEHUE U OeCIpOBOHOE
COCIMHEHUE TI0 TEXHOJOTUU

Wi-Fi)

ITomemienue
CaMOCTOSITEIILHON

ISt
paboThI

oOyuarommuxcs (aya. 431C)

Mebens: yuebHnast MmeOeInb
Kommiekr
CHeLHaIu3upPOBAHHON
Mebenu: KOMIIBIOTEpPHbBIE
CTOJIBI

OOGopynoBaHue:
KOMITBIOTEPHAsT TEXHHKAa C
HOJKIIOYEHUEM K
UH(OPMAaIMOHHO-
KOMMYHHUKAI[MOHHOH  CETH
«HTEpHET» W JOCTYIIOM B
AIIEKTPOHHYIO
MH(OPMaLOHHO-
00pa3oBaTeNbHYIO cpeny
00pasoBaTenbHON
OpraHu3ainuy, BeO-KaMephl,
KOMMYHHUKAIIHOHHOE
obopynoBaHue,
o0ecrieynBaroIee J0CTyn K
CeTH HHTEpHET (IPOBOJHOE
COCTMHEHUE U OECIPOBOIHOE
COCIIMHEHUE TI0 TEXHOJIOTUU

Wi-Fi)

Microsoft Windows;
Microsoft Office




