MuHKHCTEPCTBO HAYyKHU U BhIcIIero odpazoBanus Poccuiickoit denepannu
denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUpEXKJIEHUE BBICIIETO 00pa30BaHUs
«KyOGaHCckuit ToCy1apCTBEHHBIN YHUBEPCUTET
@akyJIbTET XUMHUH U BBICOKUX TEXHOJIOTUI

PABOYAS ITPOI'PAMMA

VTBEPXJAIO: .
[TpopekTop 1o yqeonou paoqtg
Ka4yeCTBY oﬁpa’msaﬂm AR,
MepPBbIH MPOPEKEOP <+ S35

JTUCHUTIINHBI

B1.B.J1B.01.01 IIOMHUHECIEHIIHA HEOPTAHUYECKHUX COEJUHEHHH
U MATEPHAJIOB HA X OCHOBE

Hampasnenue moaroroBku 04.03.01 Xumusa

Hanpasnennocts (mpoduiib)  Heopranudeckas XumMusi 1 XuMust

KOOPIMHAITMOHHBIX
dopma oOyueHus Oo4Has
KBamudukanms OakanaBp

Kpacuomap 2022

COEeIMHEHUN



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. Ha3zapeHko, IOLIEHT, KaH/l. 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
TEXHOJIOTUH B XUMUH (pa3paboTurKa)

npotokon Ne 9 «21y anpens 2022r.

3aBenyromuii kKadeapoi obmiei, Heopranudecko xumun 1 BT B xumun
K.X.H., 1o1ieHT BonbiHkuH B.A.

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

npotokon Ne 7 ot «25» ampenst 2022 r. .
[Ipencenarens YMK dakynbreTa K.X.H. becniaioB A.B.
Pentensenrt:

®posoB B.1O., kana. xum. Hayk, nupektop OO0 «JlaHrC».
Houenko B.B., 1-p xum. Hayk, npodeccop kadeapbl OpraHnuecKoil XuMuu 1

texHonorud ®I'bOY BO «KyoI'Vy».



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 UX OCHOBE, TCOPETHYCCKUX OCHOB JE3aKTHUBAIIUU
AJICKTPOHHOTO  BO3OYXKJCHHS  MOJIGKYJ WM OCHOBHBIE  3aKOHOMEPHOCTH
JIOMHHECIICHIINH B €€ CIICKTPAJIbHBIX MPOSIBICHUI.

1.2 3agaun AMCHHUILJIMHBI.

— H3y4YCHHUE TEOPETUUYECKUX MpEeACTaBICHUM 0 3aKOHOMEPHOCTSIX
JIIOMHAHECIICHIIUN 5 buznyecKux MPOIIECCOB, 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 U3YyUYCHUS U aHaIu3a
BEIIIECTBA.

1.3 Mecto aucuumavHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHOM
NMPOrpaMMblI

JucuunnuHa «JItoMuHECIEHIINST HEOPraHUYECKUX COCAUHECHUN U MaTEpUAIIOB
Ha UX OCHOBE» OTHOCUTCS K 4acTH, (hOPMUPYEMOUN ydaCTHUKaMHU 0O0pa30BaTEIIbHBIX
otHomeHu#t, bnoka 1 "ucuurmaunel (Moaynn)" ydeOHOTO IJIaHA HAMpaBIICHUS
noarotoBku 04.03.01 «Xumus».

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

3HaHus, MPUOOPETEHHBIE TPU OCBOCHUHM KypCa, MOTYT OBITh HCIIOJIb30BaHbI
IpU  PEIICHUWH  Pa3Iu4HBIX 3adad 1o  aucuumimHaMm — «llepcrniexkTuBHBIC
HEOPTaHUYECKUE MaTepHuaibl CO CHEUUATbHBIMU (PYHKIHUSAMU», «XUMHUSI TBEPIOTO
Tena», «HampaBieHHBIM CHUHTE3 HEOPTraHUYECKUX U KOOPJMHAIIMOHHBIX
COCIMHEHUI» a TAaK)Ke MPU BHITIOJIHEHUH BBITYCKHOU KBAJIM(PUKAIITMOHHON paOOTHI.



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

N3yyenne naHHoi yuyeOHON NUCUMIUIMHBI HAMpaBiIeHO Ha (GOpMHUpOBaHUE Y O0yUaIOIIUXCS
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 MOJYUYEHHBIC PE3YJIBTATHI

UIIK-2.1.  OcyuiecTBiseT  UCCIENOBAHUE | 3HaeT TPUHITUITBL paboThI CEpHUIHBIX
XUMHYECKUX COCIMHCHHI M MaTepHalioB C | CHEKTPaJIbHBIX MPHOOPOB

HCIIOJIb30BaHUEM COBPEMEHHOTO | YMeer BBIOMPATh ONTHMAJIbHBIE METOABI U
XUMHYECKOTr0 000py10BaHHUsI 000pyI0BaHNE JTIOMUHECIIEHTHON CIIEKTPOCKOIIHU

JUIL  UCCIENOBAHUS KOHKPETHBIX XUMHUYECKHX
COCIMHEHUHN U BEIISCTB

Bnageer METOIMKOM J1a00paTOPHOTO
JIIOMHAHECIICHTHOTI' O aHaJIn3a

NIIK-2.2. OO6pabaTbiBaeT W aHAJM3HPYET | 3HAET TEOPHIO JIOMHUHECIICHTHOIO aHAJIN32

SKCIIEPMMEHTAIIBHBIE JTaHHbIE, IOTyYEHHBIE C | YMECT —IUIAHMPOBaTh  XHUMHYECKHIi OKCIIEPUMEHT |
KCIIOJIb30BAHUEM COBPEMEHHOW XMMHUYECKOU (hopMHUpOBaTh HAYYHBIN MOAXOM K BHIOOPHBIM MapaMeTpam
alraparypsl HUCCJICNOBAHUA

Bianeer HaBblkamMu 00paOOTKM M aHaiK3a IOJYYEHHBIX
9KCHEPUMEHTAJIBHBIX JTaHHBIX

ITK-3. Crioco6eH HCIoib30BaTh COBpEMEHHBIE TEOPETUIECKHE MTPEICTABICHNS XUMAYECKOW HAYKH TS
aHaJIrM3a SKCIICPUMCHTAJIbHBIX JaHHBIX

MIIK-3.1. Hcnons3yer COBpeMeHHbIE | 3HAaeT (U3UYECKUE OCHOBBI OINTHUKH CIIOXKHBIX
TEOPETUYECKUE IIPEACTaBICHHUsS] XUMUUECKON | MOJIEKYJIAPHBIX CUCTEM, JIIOMHUHECLEHUWU U
HaAyKlh B  cBoel  mpodeccHoHalbHON | COBPEMCHHBIC METOBI HUCCIIEI0BaHUS
JEATEILHOCTU B3aUMOJICHCTBUS U3IIYUYECHHUS C BEILIECTBOM

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

Bnageer OIIBITOM UCIOJIb30BaHUs
JIOMMHECHEHIIMM B IpPOLECCe  IPOBEACHUS
HAy4YHBIX MUCCIIEAOBAHUN

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

Pe3synbTaTsl 00y4eHus MO UCHMILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX BHIOB
KOHTAaKTHOM M C€aMOCTOATENbHON padoThl OOyyaromMXcss B COOTBETCTBHHM C YTBEPKICHHBIM
y4e€OHBIM IJIAHOM.

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



2. CTpyKTypa U cofep:KaHHue TUCIHUIITHHBI

2.1 PacnipenesieHue TPy10éMKOCTH JMCHUILUIMHBI 110 BUAaM padoT

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)

KonrakTHasi paboTa, B TOM 4HcJe:
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 TeKyLIEMY 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

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

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 SIBiIeHME TIOMUHECLICHIINY 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. |XapaKTepHCTUK 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
KonTposbs 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 — nexun, 113 — npakTrueckue 3anatus / cemuHapsl, JIP — maboparopHsie 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 TIOMUHECHICHIIMM U €€ KJIacCu(uKaIus. YcrHbIi onpoc,
moMHUHecHeHIMY U ee  [Kimaccudukaius JIOMUHECHEHIIMU IO THITaM JIP1
KJIacCU(PUKALIHS BO30OyxaeHus1. Kinaccudukaius TIOMUHECIICHITNH 110
BpPEMEHM ITOCIIecBeUeHus. Pe3oHaHcHas
moMuHecteHIs. CIOHTaHHAas! JIIOMUHECLIEHLIUS.
BoIHyX1€HHAs TFOMUHECLEHIUS.
PexoMOUHAaIMOHHAS JIIOMUHECLIEHLIUS.
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. [IpaBuito JleBmrHa. 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 €T0
cBolicTBa. BHyTpeHHsIs1 1 MHTEPKOMOMHALIMOHHAS
KOHBEPCHSL.

YcTHbIi onpoc,
JIPS, JIP6

Tymenue
JIIOMUHECLEHIIUH.

Tymenue moMuHecueHIy. BHeliHee 1 BHyTpeHHEe
TylIeHHue JIoMuHeceHIIuU. CTaTuCTUYecKoe
TyllIeHue JIIoMuHecleHuu. Y pasuenue [lltepna-
donbmepa. [uddy3nonnas Teopus TyHICHUS
JIFOMUHECHEHIMH TOCTOPOHHHUMU BEIIECTBAMHU.
CoOTHOIIIEHHE MEXK/Ty BBIXOJAO0M JTIOMUHECIICHIIUU U
BpEMEHEM >KU3HH BO30YKJIEHHOTO COCTOSHUS IS
JTUHAMUYECKOT0 U CTATUCTUYECKOTO TYIICHHS.
KoncranTa nunammudeckoro tymenus K.
KoncranTa ckopoctu nporecca nuddysuu Ke,
ypaBHeHUE CMOJTYyXOBCKOTO.

YcrHblii onpoc,
JIP7, JIPS, JIP9

3aBUCHUMOCTH
JIFOMHUHECIIEHTHBIX
XapaKTePUCTHK OT
BHEIITHUX ()aKTOPOB

DOTOJFOMUHECUEHIIUS PACTBOPOB U COMTYTCTBYIOLIUE
a¢dexTsl. Biusinue pacTBopuTens Ha CIIEKTP
momuHeceHuu. [Ipouecc penakcaunun
pactBopuTena. Obuiee u cienuduueckoe BIUIHNE
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
JIFOMUHECIIEHIINT
HEOPTraHUYECKUX
COeIMHEHUH U
MaTepHaJIOB Ha X
OCHOBE

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

YcTHBIN ompoc,
JIP11, JIP12,
JIP13

DKcrnepuMeHTalIbHAs [Ipubops! 115 N3MEpEHUsI CIIEKTPOB YcTHBIN onpoc,
TEXHHUKA moMuHecteHIMY. Mcrounuku Bo30ysxaenus. Tumsl 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 METOMIOB. JIP16, JIP17
JIFOMUHECIIEHIIUN Hcnons3oBanue sBIEHUS XEMOJTIOMUHECLICHIIUN U

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




Heoprannueckue moMuHO(OPBI U chephl uxX
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
JFOMHHECIEHIIMY U €€ |ONPECIICHHE UX XapaKTEPUCTUK
KJIacCU(UKALIUS
2. |BbIxoj «OrpeierieHne OTHOCUTEIbHBIX KBAHTOBBIX JIP2
JFOMHUHECIECHIIMH BBIXOJIOB JJIOMHHECIICHIIMH BEIIECTB B PACTBOPE»
3. Brixon JIP3
JFOMHHECICHIINU «M3MepeHre KHHETHKH JJFOMHHECIICHIIANY
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
HEOPraHMYECKUX
COCTMHEHUN U
MaTepHaioB Ha MX
OCHOBE
13. |OcobennocTn «JIroMHUHECLIEHIUA KOMIUIEKCHBIX coequuenuii f-  [JIP13
JTFOMUHECTICHITHH JJIEMEHTOBY
HEOPraHMYECKUX
COCTUHEHUN U
MaTepHaJioB HA MX
OCHOBE
14. |9kcnepumMenTtanpHas | «[IpurotoBieHne 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
HPUIOKEHNE SIBICHUS
JFOMHUHECLCHIIMU
2.3.4  IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBbie paboThl — HE IPETYCMOTPEHBI

2.4 IlepedyeHb Yy4eOHO-METOAUYECKOr0 OOecmevYeHns sl CAMOCTOSTeILHOM

padoThI 00y4aKIIMXCS M0 JUCUUILINHE (MOXYJIIO)

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] : yue6. mocobue / B.W. Bacwibea [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 (CaMOCTOSATENbHON) pabOThI CTYIEHTOB:
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

[DnexTponHbIit pecypc] : yueb. mocodue / B.I. Bacunsesa [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 TuTOPHOU U
BHEAYJJUTOPHOM (CaMOCTOSTENIbHON) pabOThI CTYIEHTOB:
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 00YUYarOITUXCS U3
YHCJIa THBAIMJIOB U JIMIL C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3710poBbsi (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 ¢ HapyIICHUSIME CITyXa:

— B TIe4aTHOM (popme,

— B (hopMe PIIEKTPOHHOTO JTOKYMEHTA.

JIist I ¢ HapyIIeHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara;

— B reyaTtHo popme,

— B (hopMe IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN IEpeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0y4Jarommxcs.

3. O0pa3oBare/ibHbI€ TEXHOJOTUH

B xone m3ydeHHs OTUCHMILUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHKUE CIETYIOIINX
00pa30BaTENbHBIX TEXHOJOTHA: METOJ MPOOJIEMHOTO U3JOKEHUS MaTepHana;
CaMOCTOSITEJIbHOE YTEHUE CTYJICHTaMU Y4eOHO-METOAUYECKOW U CIPaBOYHOI
JUTEPATYphl U TOCJHEAYIOmEed CBOOOJHONW JUCKYCCHHM 110 OCBOCHHOMY HWMHU
Marepuany; HCIHOJIb30BAaHUE, WJUIIOCTPATUBHBIX BUJICOMATEPUAIIOB C ITOMOIIBIO
MYJIbTUMEIUUHOTO 000pyI0BaHMs. TEXHOJIOTUU JUYHOCTHO-OPUEHTHUPOBAHHOTO
oOy4eHMs, TO3BOJSIOIIME  CO3/1aBaThb  MHAWBUIYyalbHblE  00Opa30oBaTEIbHBIC
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 TEXHOJIOTUH, MPUMEHIEMbIE TIPU W3YYEHUU NUCIMUILIAHBIL:
UCIIOJIb30BAaHUE HH(POPMAIMOHHBIX PECYpCOB, MTOCTYIHBIX B HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTtnu MHTepHeT.

AJllanTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU, MPUMEHSEMbIC TPU HU3YYCHUU
JACHUIUIMHBL — JJI1  JIAL C OTPAHWYEHHBIMHM BO3MOXKHOCTSIMA  3JI0POBBS
MpEeIyCMOTPEHA OpraHu3alus KOHCYJbTAMKA C HCHOJIb30BAHUEM DAJICKTPOHHOMU
MOYTHI.

4. OueHo4yHble CpeICTBA JJsl TEKYHIero KOHTPOJIsI YCNeBaeMOCTH U
NMPOMeKYTOUYHOI aTTecTaluu

OneHouHbIE  CpEICTBA  MpEeAHA3HAYEHBI U1  KOHTPOJST U OIEHKH
00pa30BaTeNbHBIX JHOCTHKEHUN OOY4YaroIMUXCs, OCBOMBIIUX IMPOTPAMMy Y4YeOHOU
JTUCIUTUTMHBI «JTFOMUHECHICHIINSI HEOPTAHMUECKUX COSAMHEHUN M MaTepHaJIOB Ha WX
OCHOBEY.

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



CTpyKTypa OLEHOYHBIX CpPeACTB /sl TeKylleili H NPOMeKYTOYHOM

aTTecTAlMH

KOZ( 1 HAMMCHOBAHUC

HanmeHoBaHHE OLICHOYHOTO 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 VYcrHbI# onpoc Bonpoc Ha 3auete
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 | Jlaboparopnas pabora Bompoc Ha 3auyere
71a00paTOPHOTO
JJFOMHUHECLICHTHOT'O
aHaJInu3a
3Haer Teoputo | YCTHBIN onpoc Bompoc Ha 3auere
JFOMHUHECIICHTHOTO
aHaImM3a
UIIK-2.2. Ymeer waHupoBats | JlaboparopHas padorta Bompoc Ha 3auyere
OOpabatbiBacT M | xovmdeckmit
aHaIIN3UpyCT IKCIIEPHUMEHT 14§
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. Hcmonp3yer | 3Haer @HSHHGCKHG YcTHBII orpoc Bomnpoc Ha 3auete
COBPEMCHHBIC OCHOBBI OIITHUKH
TEOPECTUUCCKUC CJIOKHBIX
MpenCTaBICHUI 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 paboTa

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 IIJIAHUPOBATh
(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

JlabopaTopHast 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 nposepsiemble oueHo4HbIM cpenctBom: ITK-2, ITK-3

Tema: «SIBJjIeHHe TIOMUHECHEHIIUU H € KJIacCUuPUKALUD)

SIBrIeHME IFOMUHECIICHITUN U €€ Ki1acCUu(HKaIHs.
Knaccudukaiys TFOMAHECIICHITUN 110 TUTIaM BO30YKJICHHS.
Kiaccudukanys JFOMAHECIICHIIMN 110 BPEMEHH TIOCIICCBEUCHUS.
Pe3onaHcHast TIOMUHECIICHITHS.

CnoHTaHHas TIOMHUHECIICHIIHA.

BrinyxaeHHas JIOMUHECIICHIIUS.

PexoMOuHaIIMOHHAS JIIOMUHECIIEHIISL.

NoakodPE



W

o0 E NogakhowdPE

oohkwhE

Tema: «BbIxoa JIOMUHECHEHITUN)

BrIX0/1 JIIOMHHECIIEHIINH.

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

Tema: «Teopust moJiekyasipHOil GOTOTIOMUHECHEHIIUID)

OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIIPHOW JIFOMUHECLICHIUH.

VYcnoBus Bo30YyKIEHUS 3JIEKTPOHHOTO CIIEKTPa UCITYCKaHUS.

CBs13b 110JI0C MOTJIOIIEHUS U UCITYCKAHMSI CJIOKHBIX MOJIEKYIJI.

HezaBucHMOCTB CIIEKTpa JTIOMUHECLIEHLIUN OT JUIMHBI BOJIHBI BO30YKIEHMSI CBETA.
3akoH Ctokca-Jlommens.

[IpaBuiio JleBmnHa. YHUBepcanpHOE COOTHOLIEHHE CTEmaHoBa.

D¢ dexrt [Inonabckoro.

Tema: «SBaenne gpocdopecueHM»

[Tporiecchl IMTETHHOTO TTOCIECBEYCHHUS.

VYcnoBusi BOBHUKHOBEHHS CIIEKTPOB (oChOPECIICHIIUH.
Cxema Tepenuna-Jlptounca.

TpuIIeTHOE COCTOSIHHE U €T0 CBOMCTBA.

BHyTpeHHsIs 1 THTEpKOMOMHAIIMOHHAS KOHBEPCHSI.

Tema: «TynieHue JJIOMUHECHEHIIUN

Tymienue TFOMUHECHEHIINH.

BHeniHee u BHyTpEHHEE TYLIEHUE JIFOMUHECLICHIUU.

CratucTudeckoe TylieHrue JIOMUHECIICHITUH.

VYpasuenue lltepna-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 nuHnamudeckoro 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. BnusHue pacTBOpUTENS HA CIIEKTP JJIOMUHECIICHIINH.

3. Ilporuecc penakcaiuu pacTBOPUTES.



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

BnusiHre BOJOPOIHOM CBSI3HM HA CIIEKTP JTIOMUHECICHIIUU.

BnusiHne npumMecen B pacTBope.

BrnusiHne KOHIIEHTpaluu aKTUBaTOpa.

Bnusinne Temnepatypsl.

©oo~N O A

Tema: «Oco00€HHOCTH JIIOMHUHECHEHIINH HECOPraHN4I€CKuX COeJMHEHUH H
MaTEpPHAJIOB HA HX OCHOBE)

Kpucramnodochopsr.

CocraB u nosiyueHue kpuctauiohochopos.

3oHHas MoJenb kpuctamtopochopos.

Kunernka mporecca 3aTyXaHus pPEKOMOMHAIMOHHOM W BHYTPULEHTPOBOMU
JFOMUHECICHIIHH.

5. MexaHu3M JIOMUHECIIEHIIMA KOOPUHAIIMOHHBIX COEMHEHUN 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 JIOMUHECHICHIINH.

R A\

Tema: «l'[paKanecmoe NMPUWI0KECHUE ABJICHUSA JIOMUHECCHCHIIMH

1. MeToapl TIOMHHECIIEHIINY B AaHAJIMTHYECKON XUMHHU.

2. XapakTepUCTHUKH aHATUTHYSCKHUX METOJIOB.

3. Hcnonp3oBaHue SBICHHS XEMOJIOMUHECICHIIMM H (OTOJIOMHUHECIICHIIUA B
OMOJIOTHH.

4. JlroMuHECHEHIMS  KOOPAMHAIMOHHBIX  COEAWMHEHUW i1  BU3yaIU3alNH
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 MOHITHI U

KaTEeTOpHi;

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

5) UCIOIBL30BAHKE JTOTOJHUTEILHOU
JUTEPaTypPhl U MHBIX MAaTEPHAJIOB H JIP.

«OTIIUYHO»

MMOBBIIIICHHBIN
(MpOoABUHYTHIN)
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 yaeOHOM
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 OITMOOK B OTPEICICHUH
IOHATUU 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 KHHETUKHA JTFOMUHECTICHITUH.

[TpoBepka 3akona CTOKCa M MpaBwJia 36pPKATBHON CHMMETPUHU
N3mepenne criektpoB pochopectieHmm.
XEeMIITFOMUHECIEHIUS

KoHIeHTpanmoHHoe TyIIeHUE JTFOMUHECTICHITUH.
TemneparypHoe TylIeHUE JTFOMUHECIICHIUH.

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

N3MepeHue crieKTpoB TIOMUHECHEHIIMT KpucTamiopochopoB
«JIroMUHECTIEHTHOE OTIpe/IesIeHNe HOHOB METAJIJIOBY
«JIroMUHECTICHITNST TOHKOTUICHOYHBIX MaTEPHAIIOB)

Yka3aHusi K COCTaBJIEHHUI0 OTYETOB O BHINIOJHEHUH paﬁon

Bce HaOmroneHMss W BBIBOJABI IO SKCIEPUMEHTAIBHOM paboTe clemyer
3aHOCUThH B pabouuii XypHaj, OTpakarolui BClo padoTy cryaeHTa. Ha oOmoxke
WIA Ha TIEPBOM CTPAHHUIIE KypHaJIa JOJDKHBI OBITh HANUCaHbl (haMIUTHS
CTYJAEHTa, €r0 WHULHAJIbl, HOMEP TPYNNbl U HA3BaHWE NPAKTUKyMma. 3alliCU B
JKypHaJIE  NPOU3BOASAT  TOJBKO  YEpPHWIAMH,  JIAKOHWUYHO,  aKKypaTHO,
HETOCPEJACTBEHHO MOCJIE MTPOBEICHUS OIbITA. 3aMUCh JOJKHA COJIEPKATh:

1. JlaTy BbIIIOJIHEHHS paOOTHI.
Ha3Banue TeMbl 1 Ha3BaHME OIbITA
[TocnemoBaTeIbHOCTH TPOBEACHUS OTIEPALIMI OIIbITA.
Onucanue yCcloBUM MPOBEAECHUS OMbITA.
PrcyHOK mim cxemy HCIO0JIb3yeMOoTo Ipruoopa.
YpaBHEHUS BCEX MTPOUCXOAAIINX B OIBITAX PEAKIIAM.
N3meHeHne oKkpacky BEMIECTB, BBIAEICHUE U XapaKTep OCaaKa.

Pacuets1, 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 IIPOBEICHUS (MpOABUHYTHIN)
XUMHUYECKOTO SKCIEPUMEHTa, 0e30macHOi YPOBEHb
paboThl B XHMMHYECKOW J1abopaTopuy;
BJIAJCHUE MpUEMaMH  pa3padOTKu H
peanuzanuu METOJIOB CUHTE3a
KOOPIMHALMOHHBIX COEIMHEHHI;
BJIAJCHUE  TEXHUKOM  3KCIEPUMEHTA,
npueMaMu — U3MepeHuss  (U3HYECKUX
BEJIMYMH C  33JaHHOM  TOYHOCTBIO;
BJaJICHNE  HaBbIKaMU  paboOThl  Ha
npubopax, aHajliu3a MW HHTEpIpeTalu
HOJIyYEHHBIX HKCIEPUMEHTAIbHBIX
pE3yIbTaTOB.
Bnanenue HaBBIKAMH MIPOBEICHMS 3a4TE€HO 0a30BBI YPOBEHB
XUMHUYECKOTO IKCIIEPUMEHTA, O€30IacHOM
paboThl B XMMHUYECKOW J1abopaTopuu;
BJIQJICHUE METOIaMH CUHTE3a
KOOPIMHALIMOHHBIX COEIMHEHHI;
BJIQJICHUE  TEXHUKOM  HKCIIEPUMEHTA,
OpUueMaMd  U3MEpPeHUs  (PU3NYECKUX
BEJIMYMH C  3aJaHHOM  TOYHOCTBIO;
BJaJICHUE  HaBbIKAMU  pabOTBl  Ha
npubopax, aHaiM3a W HUHTEPIpEeTaluU
[OJIy4EHHBIX AKCIIEPUMEHTAJIbHBIX
pE3yIbTATOB.
OTtcyTcTBUE BJIAJICHUS HaBBIKAMM | HE 3a4T€HO | YpPOBEHb

XUMHYECKOTO IKCIIEPUMEHTa, 0e30MacHoH
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJAJCHUEC METOJaMH CHHTE3a
KOOPJIUHAIIMOHHBIX COCJIMHCHMUI;
OTCYTCTBHE BJIAJCHUS TEXHUKOU

DKCIIEPUMEHTA, TPUEMaMH  H3MEpEHUs
GU3MYEeCKUX  BEIMYMH C  3aJlaHHOM
TOYHOCTHIO; OTCYTCTBUE BIIAJICHUS
HaBBIKAMH Pa0OTHI HA TIPUOOpaXx, aHATIN3a
u UHTEPIPETAINH MOJTYYCHHBIX
HKCIIEPUMEHTATILHBIX PE3YJIhTATOB.

He c(hOpMHUPOBaH




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

Bomnpocel 1151 MOATOTOBKH K 3a4€Ty
Komnerenuuu npoBepsieMble 0leHOUHBIM 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 TOJIOC MOTJIOLIEHUS U UCITYCKAHUS CIIOKHBIX MOJICKYJI.

HeszaBucuMoCTh criekTpa JIIOMUHECIIEHIIUU OT JUTMHBI BOJIHBI BO30YKICHUS

CBETA.

7. 3axon Croxkca-JlomMmmernsi.

8. YuuBepcanbHoe cooTHOlIeHUEe CTenaHoBa.

9. VYcioBusi BOBHUKHOBEHHS CIIEKTPOB (POCPOPECIICHIINH.

10.TpuruieTHOE COCTOSTHUE U €r0 CBOMCTBA.

11.TyuieHue JIOMUHECIICHIIMH U €TO TUIIBI.

12.MexaHu3Mbl TYIIEHUS TIOMUHECIICHIIUH.

13.XapaKkTepuCTUKH TYIICHHS JTFOMUHECIICHITUH.

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

15.BnusiHME pacTBOPUTENS HA CIIEKTP JTFOMUHECLICHIINH.

16.BnusiHIE BOJOPOAHON CBSI3M HA CIIEKTP JTFOMUHECIICHITHH.

17. Tepmbl Tpex3apsIHbIX HOHOB JIAHTAHOUIOB.

18.MexaHu3M JTIOMUHECIICHIINA KOMIUIEKCOB JIAHTAHOUIOB.

19.3aK0HOMEPHOCTH MEXTY CTPOSHHUEM KOMILJIEKCHBIX COSTUHEHUN U
JIOMUHECLIEHTHBIMU XapaKTEPUCTUKAMU.

20.ITpakTrueckoe MpUMEHEHNE JTIOMUHECIIEHTHBIX KOMIUIEKCOB JIAHTAHOUIOB.

21.DOkcriepuMeHTaIbHas TEXHUKA JTIOMUHECIICHTHON CIIEKTPOCKOTIHUH.

ok wbdE

MeToanueckue PEKOMEHIAIUHA K C1a9€ 3a4Y€Ta

CryneHTsl 00s13aHbI CAaTh 3a4€T B COOTBETCTBUU C PACHUCAHUEM U YYCOHBIM
IUIaHOM. 3ayeT sBisieTcs (OPMOM KOHTPOJIS YCBOEHHUS CTYIEHTOM Y4YeOHOM
MPOTPAMMBI 110 AUCIMIUIMHE, BBITIOJIHEHUS JTA0OPAaTOPHBIX padoT.

Pe3ynbTaT caum 3adeTa mo mpociylIiaHHOMY KYPCY JOJDKHBI OIEHUBATHCS KaK
UTOT JICITEIILHOCTH CTYJICHTa B CEMECTpPE, a UMEHHO - MO IMOCEIaeMOCTH JIEKITUH,
pesynbTaTamMm pabOThl HAa JTAOOPATOPHBIX 3aHATHUSIX, BBITIOJHEHUSI CAMOCTOSTEIHLHOM
pabotel. [lpu sTOM momyckaeTcs Ha ouHOM opme oOydeHus npomnyck He 6osee 20%
3aHIATHH, C O00s3aTENIbHOW OTPA0OTKOW MPOIMYIIEHHBIX J1a00paTOpPHBIX PadoT.
CTyaeHTBl Yy KOTOPBIX KOJUYECTBO MPOIMYCKOB MPEBHIIIACT YCTAHOBIECHHYIO HOPMY,
HE BBITIOJHUBIINE BCE BUBI PaOOT M HEYJOBJIETBOPUTEIHHO PabOTaBIINE B TEUCHHUE



ceMecTpa, MPOXOAST coOeceloBaHME C TPENoJaBaTeieM, KOTOPBIA OMNpaIinBaeT
CTYJCHTA Ha MPEAMET OCBOCHHSI JUCIUIUTMHEI. [Ipy 3TOM CTYAEHTHI JOJDKHBI CIIATh
OTYETHI 110 BCEM JTAOOpaTOPHBIM paboTaMm.

Kpurtepuu oneHku

OTBeTt OLICHHUBACTCA «3aYTEHO», CCJIU CTYACHT:

MOJIHO PACKpBLI COAEpXKaHWEe Marepuaja B O00JIaCTH, NPEAYCMOTPEHHOU
MPOrPaMMOIL; U3JI0KHII MaTEepHall TPAMOTHBIM SI3bIKOM B OIPEACIICHHON JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TOYHO UCIOJIb30BAJ TEPMHUHOJIOTHIO; TIOKa3aJl yMEHUs
WUTIOCTPUPOBATh TEOPETHUYECKUE TMOJOKEHUS KOHKPETHBIMU MpUMEpaMU U3
MPaKTUKH; MPOJEMOHCTPUPOBAT YCBOCHUE M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OPMHPOBAHHOCTh W YCTOMYMBOCTb 3HAHUM; OTBEYal CaMOCTOATEIBbHO 0e€3
HABOISIIMX BONPOCOB; BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIICHHUH
BTOPOCTEIIEHHBIX BOIIPOCOB.

OTBeT OLICHHUBACTCA «HE3AYTECHO>» B CICAYIOIHX CIIydasax:

HE PACKPHITO OCHOBHOE COJIEp’KaHHE y4eOHOTO METOJMYECKOro Marepuala;
OOHapy»X€HO HE3HAHHE W HEMMOHUMAHHE CTYJEHTOM OOJbIIeH WK HanboJiee BaXKHOU
YaCcTU JUCUMIUIMHBI, JIOMYIIEHbl OIMMOKA B ONPEACICHUM TOHATUM, MpHU
UCIIOJB30BaHUM TEPMHUHOJIOTHH, KOTOpPhIE HE MCHPABJICHBI TOCJIE HECKOJBbKUX
HABOJSIIMX BOMPOCOB TMPEMOJaBaTelisl; JIOMyCKaeT OIMMOKKM 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 HEOOXOIUMOCTH WHBAJIUAAM H JIMIAM C OTPaHHYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSI  MPEAOCTABISICTCS  JIOMOJHUTCIIEHOE  BpeMs iAo
MIOJITOTOBKY OTBETA HA IK3aMECHE;

— TpH TPOBEACHHM TMPOLEAYpPbl OLEHUBAHUSA PE3YJIBTATOB OOyYCHHUS
WHBAJIMJIOB U JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS IPEAYCMATPUBACTCS
UCIIOJIb30BAaHUE TEXHUYCCKUX CpPEJCTB, HEOOXOAMMBIX KM B CBS3M C HX
WHIMBHTyAIbHBIMH OCOOCHHOCTSIMH;

— IpX HEOOXOIUMOCTH IS OOYYAIOIIUXCS ¢ OTPaHUUYCHHBIMH BO3MOYKHOCTSIMU
3I0POBbS M HWHBAJIMJIOB TMPOIEIypa OIEHUBAHUS pPE3yJbTaTOB OOYyYECHHS II0
JTUCIMILIMHE MOYKET MPOBOJUTHCS B HECKOJIBKO 3TAITOB.

[Tporienypa oOIleHUBAHUS pE3yJIbTaTOB OOyUYCHUS WHBAIMIOB H JIMI C
OTPAaHWYCHHBIMA  BO3MOJXKHOCTSIMH  37I0POBBSl 10  JUCHHIUIMHE  (MOJIYJIIO)
peIycMaTpUBaeT IpeaoCTaBIeHne WHPOpMaIu B ¢GopMax, aJalTHPOBAHHBIX K
OTPAaHUYCHUSAM WX 3JIOPOBBS U BOCIIPUATHS 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.

Jia Au1 ¢ HapyIIeHUSAMH OTIOPHO-JBUTATEIBHOTO arapara:

— 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 MeTOAbl  aHanu3a. lIpakTuyeckoe  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 XuMuK). - 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] :
YueOHuK 11 cTyIeHTOB BY30B. - M. : M3n-Bo "MUP" U3n-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. Mapsxuna, B.C. Teopernueckue OCHOBBI METOJOB CHEKTPAIbHOIO aHAIN3a
[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 YHuBepcutet. - Openoypr : OI'Y, 2016. - 135 c. —

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

5.2 Ilepuoanyeckasi JJUTEpATYypa

1. «XKypHan npukiagHoil CIEeKTPOCKOITHI).
2. «Ycrexu XUMUAn.

3. «KoopanHallMOHHAS XUMUD.

4. «XUMUS U )KA3HDY.

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

J1eKTPOHHO-0M0MoTeuHble cucrtemsl (ABC):

1. OBC «FOPAWT» https://urait.ru/

2. OBC «BOOK.ru» https://www.book.ru

3. OBC «ZNANIUM.COM» www.znanium.com

4. OBC «JIAHb» https://e.lanbook.com

5. KoHCynbTaHT IIIIOC — CHpaBOYHAs CHCTeMa (JIOCTyH C JIOKAIbHOW CETH
KOMITBIOTEPOB OUOJIMOTEKN).

Ilpogheccuonanvnuie dazvl OanHvix

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3.  XKypuans! m3narensctBa Wiley https://onlinelibrary.wiley.com/
4,

5.

Hayunas snekrponnas oudauorexa (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBl  BEAYIIMX  3allaJHbIX HAy4YHbIX JKYpHAJIOB Ha
Poccuiickoii miardopme Hayunbix sxypHanoB HOMKOH http://archive.neicon.ru
6. HammonanpHas s1eKTpoHHAsE OMONHOTEKa (IOCTYI K DJIEKTPOHHON OHOIMOTEKe
nuccepranuii Poccuiickoit rocyaapcreenno ouodnnorexu (PI'B) https://rusneb.ru/
7. Ilpe3upenrtckas ouoimoteka uM. b.H. Enpninna https://www.prlib.ru/
8. ba3za mamupix CSD KemOpumkckoro meHTpa Kpucramiorpapuiyeckux TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlextopuym TB" http://www.lektorium.tv/
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17.  YuuBepcurerckas nnpopmannontas cucrema POCCHS http://uisrussia.msu.ru

Hndmpmauuormbte CnpaeodHble cucmemoal

1. KoncyabranT Ilnioc - cipaBouHasi mpaBoBasi cucTeMa (JOCTYII 1O JIOKaIbHOU
CETU C KOMIBIOTEPOB OUOTUOTEKH )

Pecypcol c60600H020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHckas mateHTHas 0a3a maHHbBIX http://www.uspto.gov/patft/

3. MuHHCTepCTBO HayKHM MW BhIcHIero oOpa3oBanums Poccmiickoir PDeneparuu
https://www.minobrnauki.gov.ru/;

4, denepanpHbiid IopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Uudopmammonnas cucrema "EmmHoe OKHO JocTyma K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommeknus TUGPOBBEIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoext ['ocymapCTBEHHOro MHCTUTyTa pycckoro sizbika umeHu A.C. Ilymikuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHO-MHPOpPMAIMOHHBIH opTan "Pycckuit s3b1k" http://gramota.ru/;

9. Cmyx0a TeMaTHYeCKUX TOJKOBBIX clloBapei http://www.glossary.ru/;

10. CnoBapwu u sHnmkioneauu http://dic.academic.ru/;

11. Oo6pazoBatenbHbIi mopTan "Yuebda" http://www.ucheba.com/;

12. 3akonomnpoekt "OO6 o6pazoBanuu B Poccuiickoii deneparuun”. Bormpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Coocmeennble 31eKmpoHHble 00pazosamenvHble U UHPOPMAUUOHHBLE PECYPChbl
Kyol'Y

1. DneKkTpoHHBIH KaTajor Hayunoit oubmoTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DJNeKTpOHHas oubnuoTexa TPYJOB YYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIbHOTO JUHAMHYECKOro oOydenus http://moodle.kubsu.ru

4. baza yd4eOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKUX KOMIUIEKCOB, MYyOIUKaIUi U
xoH(pepenmumii http://infoneeds.kubsu.ru/

5. bubmuoreka  uHGOPMALMOHHBIX  pecypcoB  Kadenpbl  MHGOPMAIIMOHHBIX
oOpa3oBaTtenbHBIX TexHoJoTHi http://mschool.kubsu.ru;

6. DnektponHsbIid apxuB nokymeHnToB KyoIl'V http://docspace.kubsu.ru/

7. DnekTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl HHPOPMALIMOHHBIX CHUCTEM U
TexHojorud B oOpazoBanun KyOI'Y u HayyHO-METOAMYECKOrOo >KypHala
"IHKOJIBHBIE I'OJIbI" http://icdau.kubsu.ru/
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6. MeToauueckue YKa3zaHusi JAJsi  00y4alwIIMXCA 1O OCBOEHHIO
AUCHUILINHBI (MOAYJIs1)

VYcnemHoe W3y4YeHHE JIMCUUIUIMHBL  «JIFOMMHECHEHIUsT HEeOpPraHWYeCKHUX
COCMHEHUM M MaTepHaioB Ha MX OCHOBE» TpeOyeT OT CTYIEHTOB PEryJSPHOTO
MOCEIICHUS JIEKIM, a TakXe AaKTUBHOW pabOThl HAa NPAKTHUECKHUX 3aHATHUSX,
BBIIIOJIHEHHUS M 3aIIUTHI J1a0OpAaTOpPHBIX pPabOT, O3HAKOMIIEHHS C OCHOBHOW U
JIOTIOJIHUTEIIbHOM PEKOMEH 1Y EMOM JINTEPATYPOH.

[Ipu moAroTOBKE K JIEKIIMOHHOMY 3aHSTHIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu MpeabLAyIIed JIEKIMM M BOCCTAHOBUTH B IMaMSTH
paHee U3yueHHbI MaTepua;

2) Oeryio mpOCMOTPETh MaTepuaj MPEICTOSIIEH JEKIUHU, C LENbI0 JIyYIIEro
YCBOEHHUS HOBOTO MaTepHala;

3) camocrosiTenbHO MNpopadoTaTh OTAENbHbIE (pAarMEHThl TEMbl IPOILION
JIEKLIMH, €CIIU 3TO HEOOXOAUMO.

[Ipy KOHCHEKTUPOBAaHUHM JIEKUMOHHOTO MaTepuajga CTyJeHTaM HYKHO
CTPEMHTBCSI KPaTKO, CXEMaTU4YHO, MOCIEIOBAaTENbHO W JIOTMYHO (PUKCUPOBATH
OCHOBHBIE€ TIOJIOKEHMS, BBIBOJBI, O0O00OIIEHHA U (QOPMYIHPOBKH, HE TMBITASICh
3amMcaTh BECh MPENOJAaBa€MbIi MaTEpPHAII CIOBO B CIOBO.

[Ipu noaroroBke K 1a00PaTOPHOMY 3AHITHIO PEKOMEHIYETCH:

1) BHUMATEIBHO M3YYUTHh MaTepual MPEeACTOsAUIe paboThl U COCTAaBUTH IUIaH
€€ BBINIOJHEHUS;

2) yHAenuTh MOBBIIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOEHHOCTSAM
npejacTosmel padoTel (MCHOJIB3YEMBIM pPEAKTHBAM M O0OpPYAOBAHUIO, a TaKXKe
TEXHUKE PabOThI C HUMH);

Beimonasate  jmabopaTopHylo  paboTy — HEOOXOAMMO  aKKypaTHO U
MOCJIEIOBATEIBHO, OTpaXKasi BCE €€ OCHOBHBIE 3TaIbl B 1a00OpaTOpHOM KypHaie. [l
YCIICITHON 3aluThl Ja0opaTopHOMl paboThl HEOOXOAMMO THIATEIBHO W3YyYHUTh
JIEKLIMOHHBIN U, €CIU 3TO HEOOXOIUMO, JTOMOJHUTEIbHBIA TEOPETUYECKU MaTepual
1o TemMe padoThl, a TAKXKE MPABUIIBHO 3alOJHUTH Ja00PATOPHBIN KypHAaJ, C/I€JaB BCe
HE0OXOAMMBbIE pacueTbl U C(hOPMYIHPOBAB BHIBOJIBI 10 IPOAEIaHHON padoTe.

[Ipu NOArOTOBKE K YCTHOMY ONPOCY PEKOMEHTYETCSI:

1) o3HaKOMUTBCA C TEMOW M IUIAHOM 3aHSATHS, YTOOBI BBISICHUTH Kpyr
BOIPOCOB, KOTOPBIE OyAyT 00CY)AaThCs HAa 3aHATUU;

2) nopaboTaTh C KOHCIIEKTOM JIEKIMH 110 TEME 3aHTHSI, & TAKKE 03HAKOMUTHCS
C peKoMeHAyeMoil mnuTeparypoil u (Ipu HEOOXOIWMOCTH) JOIOJHUTEIbHBIMU
UCTOYHUKaMU MH(GOpMAIMH B BUJIE IEPUOANUECKUX 3aHui 1 THTepHeT-pecypcoB.

CamocTtosaTenbHass paboTa Hapsily € ayJuTOPHOW MPEACTABISIET OJHY U3
BakHeWUmux (opm yuebHOro mporecca. CamocTosTenbHas pabota — 9TO
IlaHupyeMas padoTa CTYJIEHTOB, BBINOJIHIEMAs MO 33JaHUI0 U TPU METOIAUYECKOM
PYKOBOJCTBE IMpemnojaBaTesis, HO ©0€3 €ero HemoCcpeACTBEHHOTO  y4acTHs.
CamocrosiTenbHass ~ paboTa  NIpelHa3HauY€Ha HE  TOJBKO  JJisi  OBJIAJICHUSA
MPEICTABICHHON TUCHUILIMHOM, HO U 71 (POPMUPOBAHUS HABBIKOB pabOThI BOOOIIIE,
B Yu€OHOU, HAy4yHOH, MPOPECCUOHAIBHON N1€ATEIbHOCTH, CIIOCOOHOCTH MPUHUMATH



Ha ce0s OTBETCTBEHHOCTh, CAMOCTOSITENILHO pPEIIaTh BO3HUKAIOIIHE TPOOJIEMBI,
HAXOJIUTh MIPABUIIHHBIC PEIICHUS U T.]I.

B ocBoeHMM IUCHUIUIMHBI WHBAIUAAMH W JIMIIAMH C OTPaHUYECHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI OOJIBIIIOE 3HAYCHHE WMEET WHAWBHUAYyaJbHAs ydeOHas
paboTa (KOHCYJIbTAIIUU) — IOMIOJTHUTEIBLHOE Pa3bICHEHUE YUeOHOr0 MaTepuaia.

NHnuBuyanbHbIe KOHCYJIBTAIIAN 110 MPEAMETY SBIISTFOTCS BAXKHBIM (haKTOPOM,
CIIOCOOCTBYIOIITUM VHINBUTy AJTA3AITHT oOydeHus u YCTaHOBJICHHUIO
BOCTIMTATEIILHOTO KOHTaKTa MEXIy MperojaBaTreiieM M OOYyYarolIMMCsl HHBAIAIOM
WM JIUIIOM C OTPaHUICHHBIMH BO3MOKHOCTSIMH 3I0POBBS.

7. MaTepuajibHO-TeXHHYECKOe o0ecredeHne 1o JMCUUILIHHE (MOAYJII0)

Haumenosanue
crenuaibHbIX ITOMEIEHUI

OcHAaIIEHHOCTE
CIELUAIILHBIX [IOMEICHUN

HepequL JJUIICH3UOHHOI'O
IIporpaMMHOI0 obecneyeHus

VYueOubie aymuropun st | MeOenb: yueOHas MeOeib Microsoft Windows;
HPOBE/ICHUS 3ansTuil | TexHuueckue cpenctBa | Microsoft Office
JIEKIIHOHHOIO THIIA o0y4eHus:

9KpaH, IPOEKTOP, KOMIILIOTED
VuebOupie ayauropuu Uit | Mebenb: yueOHas Mebesb Microsoft Windows;
POBEICHUS 3aHaTUN | TeXHUYECKHE cpeactBa | Microsoft Office
CEMUHAPCKOIO THIIA, | OOYYCHHUS:
IPYIIIOBBIX U | DKpaH, POEKTOP, KOMIILIOTEP
WHIUBHTY JIbHBIX
KOHCYJIbTAIIUH, TEKYIIIEro

KOHTpPOJIA U IIPOMEKYTOYHON

aTTecTaluu
VYueOHble ayauTopuu i | YueOHas naboparopus, | Microsoft Windows;
NPOBE/IEHUS  J1a0OPATOPHBIX | YKOMIIEKTOBAHHAS Microsoft Office
pabot. Jlaboparopus 435C. CIIeLIMATU3UPOBAHHOMN

MeOEeIIbIo, BBITSKHOM

CHUCTEMOU BCHTWJIAIIMY,

MEJIOBBIMU JIOCKaMH,

cpeacrsamu OKapHOU

0e30macHOCTH U OKa3aHHs

MEIULIUHCKOU
1a00paTOPHBIM
BECHI

epBOi

MIOMOIIH,
00opyaoBaHUEM:

TEXHOXHMHUYECKHE,
DIIEKTPHUYECKHE TUTATKH,
Ha0OpBI XUMUYECKOH MTOCYIbI
U PEaKTHBOB, BOJSHbIC OaHH,
TEPMOMETPHI, MarHUTHBIC
MEIIaKu

MM-135H «Tarnep»,

IOJOTPEBOM
pH-




merp  «Okcnept-001-3.04»,
cnektpodoromerp  B-1100
OKOBbIO, nabopaTtopHblit
UCTOYHHK U TaHHS
[TPO®KUII b5-71/1M, Bechr
aHanutHyeckue  Adventurer
Pro AV114C

YueOusie  aymutopuum g | KypcoBas pabota He mpemycMoTpeHa yueOHBIM IIaHOM.
KypCOBOTO MPOCKTUPOBAHMUSI

(BBITIOTHEHUS KyPCOBBIX paboT)

Hns  camocrosTenbHOHM  paOoThl  OOyyaromMXcsi  HPEJYyCMOTPEHbl  IOMELICHU,
YKOMITJICKTOBAaHHBIE CIICIMATU3UPOBAHHON MeOEeNbl0, OCHAILCHHbIE KOMITBIOTEPHON TEXHHUKOH ¢
BO3MOXKHOCTBIO MOAKIIIOYEHUs K ceTH «VIHTepHeT» M obecredyeHueM JOCTyla B 3JIEKTPOHHYIO
UH()OPMaAIIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue nomemennit | OcCHaIEHHOCTh TOMEIICHUMA [IepeyeHb JIMIIEH3MOHHOTO
JUTSL CAMOCTOSITEIIbHOM JUTSL CAMOCTOSITEITbHON IPOrPaMMHOTO 00eCTICUCHUS
paboThI 0OyJarOIIIXCs paboThl 00yYaIOIIKXCS

[Momerenue s | Mebenb: yueOHast MmeOeib Microsoft Windows;
caMoCTOsATeNbHOM  paboThl | KoMiuiekt Microsoft Office
oOyuaromuxcss  (YUTAJIbHBIN | ClICIUATN3UPOBAHHON
3an HayuHoi 6ubnmorexn) MeOenu: KOMITBIOTEPHBIC

CTOJIBI

OGopynoBanue:

KOMITBIOTEPHAs] TEXHHKA C

MOIKJTFOUCHUEM K

UH(POPMAIMOHHO-

KOMMYHHUKAI[MOHHOH  CETH
«HTEpHET» W JOCTYIIOM B
AIIEKTPOHHYIO
MH(OPMaLIOHHO-
00pa3oBaTeNbHyI0 cpeny
00pasoBaTenbHON
OpraHu3ainuy, BeO-KaMephl,
KOMMYHHUKAIIHOHHOE
obopyaoBaHue,
o0ecrieynBaroIee J0CTyn K
CeTH HHTEpHET (IPOBOJHOE
coeZiMHEeHue 1 0ecrpoBOHOE
COCIIMHEHUE TI0 TEXHOJIOTUH

Wi-Fi)
[Tomerenue s | MeGenb: yueOHas meOeb Microsoft Windows;
camocTosTenbHOl  paboTsl | KoMmekT Microsoft Office

oOyuaromuxcs (ayn. 431C) CIIeLIMATU3UPOBAHHOMN




mebenn: KOMIIbIOTEpHBIE

CTOJIBI
O6opynoBanue:
KOMIIBIOTEPHAs] TEXHHKA C
MOIKITFOYCHUEM K
nH(pOpMaIMOHHO-

KOMMYHUKAIIHOHHOW  CETH
«HTEpHET» W JOCTYIIOM B
AIIEKTPOHHYIO
UH(POPMALMOHHO-
00pa3oBaTeybHYI0 cpeny
o0Opa3oBaresbHON
OpraHu3aiiuy, BeO-Kamepsl,
KOMMYHUKAIIHOHHOE
o0opyaoBaHue,
o0ecrieunBaroIee JIOCTyll K
CeTH WHTEpHET (IPOBOJHOE
coelMHEHUE U OeCIpoBOHOE
COCIMHEHUE TI0 TEXHOJOTUU

Wi-Fi)




