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1 Hesn u 3axa4M N3y4YeHUs TUCHHUIIIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUST TUCHUILIHHBI

[enpr0  OCBOGHUS IUCUMIUIMHBI  «MeEToAbl HUCCIEAOBAaHHUS HEOPraHUYECKUX U
KOMIIO3UTHBIX MATEPHUAJIOBY» SIBISETCS 3aKPENUTh MOHUMAHWE MPUHUIUMNHAIBHBIX OCHOB,
MPAKTUYECKUX BO3MOXKHOCTEM M OrPaHUYCHHM, BAXHEWUIIMX [JII XUMHKOB METOJOB

HCCIICO0OBAHUA HCOPraHMYCCKNX U KOMITO3UTHBIX COCHHHGHHﬁ.

1.2 3agaun AMCHUILIMHEI

N3ydyenne Gu3NIecKoil TEOPUH METOJOB, CXEM U METOJMK MPOBEICHUS AKCICPHUMCHTA;
dopMHUpPOBaHUE TPEACTABICHUH O BO3MOXKHOCTSX HCIIOJIb30BAHMS TEX WU MHBIX (PU3NUECKHUX
METOJIOB JUIS PEIICHUS OOpaTHBIX 3a/ad, T.e. OMPEIEICHHS MCKOMBIX IMapaMeTpoB OOBEKTOB
UCCIeOBaHM; AHaIM3 BO3MOXKHOCTEH (U3MYECKMX METOJOB C TOYKH 3pPCHUS HX
TEOPETHUUECKOTO U MPAKTUUYECKOTO IPUMEHEHUS, B TOM YKCJIE B TPOMBIIIUICHHOCTH.

1.3 MecTo aucuuiuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucuunnuza «MeToabl UCCIeI0BAHNS HEOPTAaHMYECKUX U KOMIIO3UTHBIX MAaTEepUaIoB»
OTHOCUTCS K 4YacTtd, (hopMHpyeMol ydacTHUKaMH OOpa30BaTENIbHBIX OTHOMmEHWH bioka 1
"Nucuumnuael (Moxynu)" ydeOHOro ruiaHa. B cooTBercTBUM ¢ paboduM y4eOHBIM ILTAHOM
JUCLIUILIMHA U3y4daeTcs Ha 4 Kypce. Bua npoMexyTo4HON aTTecTaluu: SK3aMeH.

N3yuenuto aucuuriauHel «MeTolbl HCCIENOBaHUS HEOPraHMYECKUX M KOMIIO3UTHBIX
MAaTEepHUAJIOBY MPEALIECTBYET U3YUEHNE NUCUUILINH «DPu3ndeckre MeTo bl ananm3a», «MK u KP
CIIEKTPOCKOIIUSL HEOPraHWYECKUX U KOOPAMHAIMOHHBIX COEAUHEHUN» M «DIJIEKTPOHHAs
CHEKTPOCKOIHUSI HEOPraHMYECKUX U KOOPJIMHAIIMOHHBIX COEAMHEHMI». JlaHHas IucuuIuivHa
SBIISIETCS 3AKIIOYUTENLHON MPHU MOJATOTOBKE OOYUYAIOUIUMUCS BBITYCKHOW KBalU(UKAIIMOHHON
paboThI.

1.4 TlepeuyeHb NJIAHHPYEMBIX Pe3yJIbTATOB O00y4YeHHS] MO AUCHUILINHE MeToabl
HCCJIeI0BAHUS HEOPraHW4YeCKMX M KOMIIO3UTHBIX MATEPUAJIOB, COOTHECEHHBIX C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpPaMMBbl

N3yuenne naHHOM y4uyeOHOW MMCHMIUIMHBI HAMpaBiIeHO Ha (QOpMUpPOBAHUE
00y4JaromuXxcsl CNEAYIONTUX KOMITETEHITHI !

y

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNA

PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUIIIINHE

[IK-2 — Cnoco0eH NpUMEHATh COBPEMEHHYIO almaparypy HpHU MPOBEAECHUU HayUHBIX
MCCJIEIOBaHMM, a Takke 00pabaThIBaTh M AHAJTM3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl

NIIK-2.1. OcymiecTBasieT HCCIEeIOBAaHUE | 3HAET 0a30BLIE u cIelanabHbIC
XUMUYECKUX COCIMHEHHM U MaTEepHaJIOB | SKCIEPUMEHTAIbHBIE  METOJbI  UCCIEIOBaHUS
c HCITOJIb30BAaHUEM COBPEMEHHOT'0 | HEOPraHMYECKUX U KOMITO3UTHBIX MAaTepUaJIOB

XUMHYECKOTO 000py1I0BaHUS yMeeT  BBIOMpATH OITUMAanbHEIE METO/IbI

3J'IeKTp0HH0171 CIICKTPOCKOIIMU IJIsI UCCIICAOBAHUSA
HCOPTaHNYCCKUX U KOMIIO3UTHBIX MaTCpUajiOB
BJIaAcCT MeTOﬂOHOFHeﬁ HCCICIOBaHUA
HCOPTaHNYCCKUX U KOMIIO3UTHBIX MaTCpUajiOB

UIIK-2.2. O6pabaTeiBaeT U aHATU3UPYET
IKCTIEpUMEHTAIbHBIC TTAHHEIE,
MOJyYEeHHBIE C UCTOJIb30BaHUEM
COBPEMEHHOM XMMHYECKOHN aIapaTypbl

3HAET TCOPUIO M TPAKTUKY (PU3UUCCKUX METO/IOB
HCCIIEIOBAHUS

ymeeT o0OpabaThiBaTh W OCYIIECTBIATH aHAIN3
OKCIIEPUMEHTAIBHBIX  JaHHBIX buznyecKkux
METOOOB HNCCIICA0OBAHUA IPHUMCHUTEIIBHO K
HEOPraHMYECKUM U KOMIIO3UTHBIM MaTepHaliaM

BJIagccT METOJIOJIOTHEH HCCICOOBaHUA
HCOPTaHNWYCCKUX U KOMIIO3UTHBIX MATCPHUAJIOB

[1K-5. CrocoOeH OCyIIECTBISATh TOUCK

U TEepBUYHYI0O 00pabOTKy HayyHOM M Hay4yHO-




Kox n HanmeHOBaHNE HHANKATOPA PesynbraTel 00y4eHus IO TUCIUIIINHE
JOCTIDKEHHSI KOMIIETCHITHH

TEXHUUYECKON MHPOPMAIIH 110 NPEUI0KEHHON TeMe

NIIK-5.1. OcyuecTBisieT IIOMCK | 3HA€T OCHOBHBIC HAIIPABICHUS PA3BUTUS TECOPUU
Hay4HOIl u Hay4YHO-TEXHUUYECKON | CTPOEHUS MaTepHaoB U COEIMHEHUI
UH(OPMALIUH TI0 PEITIOKEHHON TeMe IIEPEXOJIHBIX METAJIJIOB

yMeeT MPOBOJUTH IMOUCK HAyYHOM U HaAy4dHO-
TEXHUYECKOH WH(POpMAMKA IO TEME CTPOCHHUS
HEOPraHMYECKUX U KOMITO3UTHBIX MaTEepHAJIOB
BJIaJICET METOAOJOIMEN IOMCKAa HaydyHOU U
HAyYHO-TEXHUUYECKON HHOpMAIIH

NIIK-5.2. OcymecTtBiasieT BbIOOp U | 3HAET 0a30BBIC U CIEIMATBHBIC METOIBI BHIOOpA U
00pabOTKy  HAyyHOM W HAYYHO- | OOpaOOTKM HAYYHOH © HAyYHO-TEXHUYECKOU
TEXHUYECKOH uHbopMauu no | uHpopmManun

NPEeIOKEHHON TeMe yMEeT OCYIIECTBIATH BBHIOOp H  00pabOTKy
HAyYHOW U HAyYHO-TEXHUUYECKON MHpOpMaIu
BJAJIC€T METO/AOJIOTHEH BbIOOpa M 00pabOTKH
HAYyYHOW M HAYYHO-TEXHUYECKOW MH(POpMAIIH O
bu3nIeCKUM METOJIaM HCCIIEIOBAHUSA
HEOPraHMYECKUX U KOMIO3UTHBIX MaTepPHAJIOB

Pe3ynbrarel 00ydyeHHs MO NMCUUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENbHOW paboThl 0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLMIH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKkTypa u coaep:KaHue TUCHUILINHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JTUCHMILIMHBI 10 BUIaM padoT

OOmmiast TpyA0EMKOCTh JUCIMIUIMHBI cOCTaBisieT 4 3aueTHbIX eauHuibl (144 gaca), ux
pacripesielieHle 10 BUjaM padoT MpeCTaBICHO B Ta0JIUIIE

Bunsr padot Bcero ®dopma o0ydeHHs
4acoB OYHast
5
ceMecTp
(qacer)
KonrakTHas paGora, B TOM 4HcJe:
AyauTtopHsble 3aHATHA (BCEro): 80 80
3aHATHS JEKIMOHHOTO TUIIA 20 20
nmabopaTOpHEIE 3aHATH 60 60

IMPAKTUYCCKUC 3aHATHUA

CCMHHAPCKUC 3aHATUSL

HNnas koHTakTHAas padora:

KonTtpons camocrosrensHo# padotsl (KCP) 4 4
IIpomexxkyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTeIpbHasi pab0Ta, B TOM YHCJIE: 33 33
Odopmiienre nabopaTopHbIX paboT 16 16
CaMocTosTeIbHOE N3YYEHHE TEOPETHUECKOTO MaTepraia 12 12
CamocTosiTeNbHOE pellieHue 3a1ad - -
[ToaroroBka K TeKymeMy KOHTPOIIIO 5 5
Kontpoas:
[ToaroroBka Kk sK3aMeHy 26,7 26.7
Ooman gac. 144 144
TPYJ0eMKOCTh B TOM 4HCJie KOHTAKTHasi padora 84.3 84.3
3a4. efl 4 4




2.2 Copep:xanue TUCUMIIIIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasnensl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 7 cemectpe (ouHast hopma 00ydIeHus)

KonnuectBo gacos
A Bueayaut
No HammenoBanwne paznenos (Tem) yAuTOpHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1. OO01mas XxapakTepuCTHKa PU3HMYECKUX METOJIOB HCCIICIOBAHMUSL. 7 2 - 2 3
5 Pentrenorpadus NoNMKpUCTAIIMYECKUX HEOPTaHUUECKUX 11 2 i 3
MaTepuaIoB.
3. KonebarenpHas CHEKTPOCKOTIHSL. 26 4 - 16 6
4, MerTon ssnepHOTO TaMMa-pe30HaHCa. 5 2 - - 3
5. DNEeKTPOHHBIN TapaMarHUTHBIA pe30HAHC 13 2 - 8 3
6. MexaHn4ecKHe CBOIICTBAa HEOPTaHUIECKUX ¥ KOMIIO3UTHBIX 13 2 ) 8 3
MaTepuasIoB.
7. DJNEeKTpUIECKUE CBOICTRA. 9 2 - 4 3
8. AHaINTHYECKUE NCTIBITAHMS. 20 2 - 12 6
9. YpTpa3ByK. 9 2 - 4 3
HUTOI'O no pazoenam oucyuniuul - 20 - 60 33
KonTtpons camocrosrensroit pabots (KCP) 4 - - - -
IIpomexxyrounas arrectanus (UKP) 0.3 - - - -
IToaroToBKa K TEKyIIeMy KOHTPOITIO 26,7 - - - -
OO01mast TPyAOEMKOCTh 110 TUCTIATUTHHE 144 - - - -

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

dopma
HanmenoBanue
No Copepxanue pasaena (Tembl) TEKYIIETro
pasznena (Tembl)
KOHTPOJIS
1.|06mas Crnektpockonuueckue, AUQPpPaKIMOHHBIE, 3yeKTpudyeckue u|T
XapaKTepUCTHKA MarHuTHble MeTo 1bl. OOI1ast XapaKTepUCTHKA.
(buzmIecKux
METOJI0B
HCCIIETOBaHMSI.
2.|Pentrenorpaguss  |Cxema BO3HUKHOBEHHUS (POTORNEKTpOHHOH smuccuu  B|JIP
MOJINKPUCTAJITIMYEC |pe3ybTaTe MOIJIOIIEHUsI BAaKyyMHOro YyinbTpaduosieTa WIH
KHX PEHTTEHOBCKOTO M3Iy4€HHUS B H30JMPOBAaHHOW MOJIEKYJE B
HeOopraHuueckux  |TBepaoM Ttene. PD®IA u oxe-cnexktpockonus. IlpaBuia
MaTepHuaoB. orbopa. Bosmoxnoctu YDPIC, POPOC wu PDrA.
KonmuecTBeHHBIN dIIEMEHTHEIN aHAIN3. XUMHUYECKHUH CIIBHUT B
@®OC u ycraHOBIEHHME CTPYKTYphl MoJieKyl. OcoOeHHOCTH
sKcriepuMeHTa.  JlocromHCTBa M HENOCTaTKH — METO[a.
ObpartHoe paccesHue ramma-mydeid. IIpocBeunBanue Oera-
nydamu. PeaTrenoBckas dayopectenims. Dddext Xomra.
3.|KonebarenbHas KonebarenbHbiii u  KkosebarenbHO-BpammatenbHblid  criektp|JIP, K
CHEKTPOCKOMUSI. Moisiekyn. CuMMerpust MoOJIeKYyJd. ODJEMEHTHl U TOYEUHbIe
IPYIIB CHMMETPUH. AKTUBHOCTB Kosiebanuii B UK -criekrpax.
['pynmoBbie 4YacTOTHI: WX MCHOJIb30BAaHUE M OrPAHUYCHHUS.
TexHuKa dKCIIepUMEHTA.




4.Meton sinepHoro  |9ddext Meccbayspa. JlonmuepoBckoe ymupeHue JTUHUA u|T
raMMa-pe3oHaHca. |[9Heprust otaayu. [lomyueHne ramMmma-pe30HaHCHBIX CIIEKTPOB.
BosmoxHocTn MIPUMEHEHUS ramMMa-pe30HaHCHOMI
CIEKTPOCKOIUH B XHMMHHU.
5.|2neKTpOHHBIH MeToJ 37E€KTPOHHOr0 NapaMarHuTHOro pe3onanca Crunosbli|JIP, K
napaMarHuTHBINA W MarHuTHBII MOMEHTHI 3JeKkTpoHa. Dddexr 3eemana uIs
pe30HaHC HECHApEHHOTO  JJIEKTPOHA. DJEMEHTAPHBIA  MarHUTHBIN
pe3onanc. OcuoBHoe ypaBHenue OIIP, mpaBuna otOopa u
ycioBusa nosiydeHus cnektpoB OIIP. IlapameTpbl crnekTpoB
OIIP. CBepXTOHKOE B3aMMOJAEWUCTBUE M €ro IPOSBICHUE B
ciektpe OIIP. Ilpunoxenue wmeroga OIIP B xumuu.
Wnentudukanus " olpesieNieHue KOHLEHTpaLuu
MapaMarHUTHBIX MOJIEKYJI, H3yY€HHUE MEXaHU3Ma U KUHETUKH
XMMHYECKHUX PEAKIUU.
6.|Mexanuueckue HcnbiTanus Ha ogHoocHoe pactspkenue. Mcneirtanus Ha|JIP
CBOICTBA n3ru6. HcneiTanuss Ha cxkarue. M3MepeHus MOI3ydecTH.
Heopranuueckux u |Pemakcanuss — Hampspkenuil.  CompoTHBIIEHHE — YAapHBIM
KOMITIO3UTHBIX Harpy3kaMm. [IpouHocts Ha caBur. VcnbiTanuss Ha H3HOC.
MaTEepUasoB. YcranoctHble ucnbiTanus. VcnbITanus Ha TBEPIOCTD.
7.|9nexkTpuyeckue JysnexkTpudeckasi MPOYHOCTh. J(ManekTpuyeckas moCTOsTHHAs
CBOIICTBA. u dakrTop MOTEPb. W3mepeHuss  3IIEKTPUYECKOTO
COIIPOTHBIICHUSI. ConpoTuBieHue Jyroo0pa30BaHUIO.
DKpaHUpOBaHUE (3ammra) oT
9JIEKTPOMAr HUTHBIX/PaInOTIOMEX.
8.|AHanuTH4eckue Omnpenenenue yaenbHOro Beca. M3MmepeHue TMIIOTHOCTH.
VCTIBITAHHUS. AHanu3 Ha BJIAXKHOCTb.
9.|YnbTpa3Byk. Hepazpymaromue  MeToapl  KOHTPOJE €  TOMOIIBIO
yIBTPa3BYKOBOW TEXHHUKH MPH UCIBITAHUAX KOMITO3UTOB.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEeMUHAPCKOTO TUIIA - HE MPEyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS
No Tema Yac.
1. |Texnuka Ge3omacHOCTH pabOTHI B 1a0OPATOPUSAX CHEKTPATbHOTO U (U3UUECKOro | 2
PaKTHKyMa
2. |PentrenoBckmii  mudpakromerp. CbeMKa ~ pEHTTEHOTpAaMMBI  IUIOCKOTO | 2
HOJMKPUCTAIUITMYECKOTO 00pa3ia.
3. | Onpenenenue BemecTsa 1o ero gedacrpamMmme. 2
4. |OrmpeneneHue THUNA pEUIETKM M IapaMeTpa sS4YelKku BellecTBa KyOuueckoi | 2
CHUHTOHUHU.
5. |HMK-cnektpockonuyeckoe wuccnenopanue. Wnentudukamus semects no MK-| 8
CIEKTpaM.
6. |3nakomcTBO co crektpamu DIIP. Onpenenenne yucia KOMIOHEHT MyJabTHIDIETa. | 8
Onpenenenne napaMarHUTHBIX [IEHTPOB. Vcronb30BaHNe CIMHOBBIX METOK.
7. |HccnenoBaHue MpOYHOCTHBIX XapaKTEPUCTUK HEOPraHMUYECKUX MaTepUasoB. 14
8. |DnekTpuyeckue CBOWCTBA HEOPTraHUYECKUX M KOMIIO3UTHBIX MaTEPUAIOB. 4
9. | AHaMTHYECKHE HCITBITAHUS HEOPraHWYECKUX MaTtepuaioB. Onpeerenne 14
yIeIbHOTO Beca. M3MepeHue mIoTHOCTH. AHAIN3 HA BIAXKHOCTD.
Bceero: 60




2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX padoT
Kypcogas pabota He mpeaycMOTpeHa YIeOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecneYeHusi JJI CAMOCTOSITEILHOH padoThI
00y4YaKIIUXCS 10 TUCHHILINHE

No [lepeuenpb yueOHO-METOUUECKOTO 00ECTICUeHUST TUCITUTUIUHBI 110
i Bug CPC BBITIOJTHEHUIO CAMOCTOSITETILHOM PaboThI
1|BBenenue bykos H.H., Kysueunosa C.JI., Kocteipuna T.B. ®usnueckue MeTOJbI
ucciaenoBanusa. MoJekynsapHas CHeKTpockonus. Yd. mocobue, KyOI'V,
http://www.kubsu.ru/sites/default/files/department/ MOLEKULYRNAY SPE
KTROSKOPIY_6.pdf
2| Dnexrponnas |bykos H.H., [1aBnoB I1.A., ®ypcuna A.b. ®uzndeckne METOAbI
CIEKTPOCKOIUSL. |[cclieqoBanus. YacTh 1. DIeKTpoHHBIEC CIIEKTPHI. Y4. mocodue, Kyol'V.
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKT
RI_1CHAST1.pdf
bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®usnueckue MeToabl
uccienoBanus: JnekTpoHHas crnekTpockonus. — Kpacnomap: KyoI'V, 2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAY SPEKT
RI_2.pdf
3| Konebarenpnast [bykos H.H., Konokonos ®@.A., Kocteipuna T.B., Ky3uerosa C.JI.
cnekTpockonus. (Puznyeckue MeToabl uccneaopanus: KonedarenpHas CieKTpOCKOMUs. Y.
nocobue, Kyol'VY,
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEK
TROSKOPIY_4.pdf
bykos H.H., Kocteipuna T.B., A6pamos JI.E., ®ypcuna A.b. ®usnuueckue
metonbl uccnenoBanus. Yacte 2. KoneOartenmpHas CIEKTpOCKONHSA. YU.
rnmocoowue, KyoI'Y,
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKT
RI_3.pdf
Paguocnexrpoc |bykos H.H., Ky3uenosa C.JI., Kocteipuna T.B., Byuknuckuii B./1.

KOIIHUS. ®dusnueckue mMetoibl uccnenoBanus. Yacts 3: Cnexkrpockonus AMP (Hl). -
Kpacnonap: KyoI'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR
_5.pdf

Macc- Cunsepcreiin P., Be6erep @., Kumin [I. Ciekrpomerpuydeckas

CHEKTPOMETPHUSL. [MACHTU(PHUKALUS OPraHUYECKUX COEAMHEHUI: yueOHoe mocodue M.:
BMHOM. Jlabopartopus 3Hanmii, 2012. 548 c.
CosmectHoe |bykoB H.H., byuknuckuit B. /1., [Tanromkun B.T. ®uszndeckue MeToapt
MIPUMEHEHUE [MCCIEAOBaHUS KOOPAUHAIIMOHHBIX COEUHEHUN PEIKO3EMETbHBIX
cnekTpaibHbIX piaemeHToB. Kpacnomap, Kyol'Y «Kuuray, 2001
METOJIOB.
4| IlogroroBka k (MeToaudyeckue  peKOMEHJAlMM K  OpraHu3aldd  ayAMTOPHOH U
TEKYIIeMY |BHEAYAMTOPHOH (CaMOCTOATEIbHOW) pabOThl CTYACHTOB: METOIUYECKHE
koHTpomo  |ykazanus / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-METOANYECKHE MaTepuaibl I CaMOCTOATEIBbHONH pabOThl 00YYarOIUXCs W3
Yrclia MHBAIHU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 310poBbs (OB3) nmpemocTaBisiroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jis U1 ¢ HApYIICHUSIMH 3PEHUS:


http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf

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

— B (hopMe 2JIEKTPOHHOT O IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist JnL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTMHI€HTA
o0yyJaromxcs.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM UCIHUNIHHBI
(Momy.Jis)

B xonme wu3yyeHuss JUMCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHE  CIICIYIOLIUX
00pazoBaTebHBIX TEXHOJIOTHI:

Bun 3anarus Hcnonszyemsbie uHTepakTuBHbIE | KomnuecTBo
Cemectp

(JI, I1P, JIP) o0Opa3oBaTeIbHbIE TEXHOJIOTUU 4acoB
7 JI AJIEKTPOHHBIE IPE3EHTALUN 12

I1P -

JIP pelieHre MpoOJeMHBIX CHUTyallMii B | 6

COCTaBe MaJIBIX TPYIII.

Uroro: 18

KoMIIeTEeHTHOCTHBIN MOAXOJ B paMKax IPENnoJaBaHus IUCLMIUIMHBL pealu3yercs B
UCIIOJIb30BAHUM WHTEPAKTUBHBIX TEXHOJOTHMI W aKTHBHBIX METOAOB (IpoOJjeMHasi JEKIIUs,
paboTa B MaJbIX IPYIIax) B COYETAHUU C BHEAYJAUTOPHOMN paboTOM.

NupopmaniioHHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTNHBI
— I JIAI C OIPAHMYEHHBIMU BO3MOXHOCTSIMHM 3J0pPOBbS IPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM TOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U IPOMEKYTOYHOM
arrecTaumu

Texkymuii KOHTPOJIb OCYILECTBIIETCS B YCTHOM M 3JEKTPOHHOM (opme B mpoliecce
BBINOJIHEHUS Ja00paTOpHbIX paboT. [IpomMekyTouHBIH KOHTPOJIb MPOBOJUTCA B BHJIE YCTHOTO
Orpoca U BBIIOJIHEHUSI CAMOCTOATEIbHBIX paboT. WTOroBblii KOHTPOJIb OCYIIECTBISETCS
IpHUEMOM PK3aMeHa B 5 cemecTpe.

Kpurepun ouneHkun cGOpMHPOBAHHBIX KOMIIETEHIUI OINpPeNeaslOTCs YPOBHEM
YCBOCHHS U3y4aeMOro Marepuajia

OneHka Kpurepuu onieHMBaHus 10 3K3aMEHY
OLICHKY «OTJIMYHO» 3aCIyXUBAeT CTYAEHT, OCBOMBUIMM 3HaHMS,
Bricokwuit YMEHHMsI, KOMIIETEHLIMH W TEOpeTHYeCKHil marepuayn 0e3 mpoOesos;
YPOBEHB «5» BBINOJIHUBIIMNA BCE 3aJlaHMsl, MPEIyCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
(oTHMYHO) BBICOKOM KaueCTBEHHOM YpPOBHE; MIPaKTUYECKHE HaBbIKU
po¢eCCHOHATBLHOTO MPUMEHEHHUSI OCBOEHHBIX 3HaHUI C(hOPMUPOBAHBI.
CryneHT cBOOOJHO BJIaICET TEOPETHUYECKHMM MaTepHaIoM (3HAeT Kak




OCHOBHBIC, TaK M CHEIU(DUUIECKHE CHHTETHYCCKHE METOIBI, a TaKXKe
MEXaHU3Mbl OCHOBHBIX PEAKIIHi) U CIIOCOOCH CaMOCTOSITENILHO PEIIHTh
AK3aMEHAIMOHHYIO 33]1auy.
OIICHKY «XOpOIIO» 3aCIy>KUBACT CTYIEHT, MPAKTUYECKU IOJHOCTHIO
OCBOMBIIMN 3HAHUS, YMEHHUSA, KOMIETEHIIMH M TCOPETUUYECKUM
Marepuai, y4yeOHbIC 3aJaHUs HE OILICHEHbl MaKCHUMAJIbHBIM YHCIOM
OaJIJIOB, B OCHOBHOM C(OPMHpOBaJ MpaKTHUYeCKue HaBbIKU. CTyAeHT
XOpOIIO BIAJCET TEOPETUUYECKUM MarepuaioM, 3HaeT 0a30BbIe
CHHTETUYECKHE METOJIbl W HMEeT TMpEJCTaBICHHEe O MeXaHHU3Max
OCHOBHBIX CHUHTCTHUYECKH BAXKHBIX PEAKIUHU, CIIOCOOCH CIPABUTHCS C
AK3aMEHAIIMOHHOM 3a7a4ei NMPHU HE3HAYUTEIBLHON MOMOIIM CO CTOPOHBI
MIPENo/IaBaTes.
OIICHKY «YyJIOBJIETBOPHUTEIILHO» 3aCIy)KHBAeT CTYACHT, YacCTHYHO C
npoOelaMd  OCBOWBIIUEN  3HAHUS, YMCHHS, KOMIICTCHIUH |
[ToporoBsrii TEOPETHYCCKUN MaTepuall, MHOTHE Yy4eOHble 3amaHus Ju00 He
YPOBEHB «3%» BBIIIOJHWJI, JHOO0 OHHM OLIEHEHBI YHCIOM O0aioB OJM3KUM K
(YAOBIETBOpUTE | MHHHMAIBLHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
JILHO) Crynent 3Haer 0a30Bble CHHTETUYECKHE METOJbI, OIHAKO ILJIOXO
pazOupaeTcs B CHeHU(PUYSCKUX METOAaX M MEXaHM3Max OCHOBHBIX
peakuuii, ¢ TPYAOM CHPABISAETCS € IK3aMECHALMOHHOW 3aJadeld Ipu
CYIIECTBEHHOW MOMOIIH CO CTOPOHBI MTPEernojaBaTels.
OIICHKY «HEYJOBJICTBOPUTEIHHOY 3aCIIyKUBAET CTYJICHT, HE OCBOMBIIUMN
3HAHUSA, YMEHUS, KOMIIETEHIIUN U TEOPETUUYECKUN Marepuall, yueOHbIe
3aJlaHusl HE BBIMOJHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
CTyneHT He CIOCOOEH pEelIUTh HK3aMEHALMOHHYIO 3a/ady Jdaxe C
MOMOINbIO  TPEToJaBareisi ¢ IUIOXO BIAJACET TEOPETHUYECKUM
MaTepuaioM (HaOIIOAAI0TCs CYIIECTBEHHbIE OMMOKH MPH 00CYXKIIEHUN
0a30BbIX CHHTETUYECKUX METOJIOB).

Cpennuit
YPOBEHB «4»
(xopor10)

MuHUMaITBHBIN
YPOBEHb «2»
(HEeymOBIETBOPH
TEJILHO)

4.1 ®oHa OLIEHOYHBIX CPEACTB /ISl IPOBEAeHNs TeKyleH aTTecTaluu

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 1
10 Kypcy «MeTo/ipl HCCIIeI0OBaHUsI HEOPTaHUYECKHUX U
KOMIIO3UTHBIX MaTE€PUAIIOB)

1. Onpenenenre MEXIUIOCKOCTHBIX PaccTOSIHUM 1o AedaerpamMmam U ujieHTuuKanus das.
2. MexaHu3M paccesHus Jy4deil Mo 3aKOHaM KJIAaCCHUYECKOH 3JIEeKTpoanHaMUKH. OCHOBHBIE
ypaBHEHUS TUGPAKIUN PEHTTEHOBCKUX JTy4eHl.

3. OOmpscHuTe, MoyeMy ais Mojekyl Brp, Oz ¥ JpyruxX TOMOSJEpHBIX JBYXaTOMHBIX

MoJieKy He ynaércs 3apeructpuponarb UK- criektp?
4. D¢ dext Meccbayapa.
S. Bo3MoXHOCTH TPUMEHEHUSI raMMa-PE30HAHCHOM CIIEKTPOCKOIMH B XUMHH.

BAPUAHT KOHTPOJIBHOM PABOTBHI Ne 2

1. Kakue (akroppl BIMSIOT Ha YacTOTy M MHTEHCHBHOCTb IIOJIOCHI IOTJIOIICHUS
ONpPEeNENEHHOMN TPYIIBI AaTOMOB?

2. CKOIBPKO TIMKOB €O CBEPXTOHKOW CTPYKTYpOH MOXKHO OXKHJaThb BCJEJICTBUE
JIeNTOKaIN3alui HECIIapEHHOT'0 3JIEKTPOHA B KATHOHE TUOEH30JIXpOMa MEXy KOJIbLAMH?

3. AHanu3 MaTepuaia Ha BIa)KHOCTb.

4. Hepazpymaromnyie MeTo1bl KOHTPOJIS ¢ IOMOIIBIO YJIBTPa3BYKOBOM TEXHUKHU.

5. HccnegoBanue TCILIOITPOBOJHOCTH KOMITIO3UTOB



Bomnpocsl 3k3amena

1. [IpaBuna or6opa B UK-cnexTpockonuu. OGepTOHBI.

2. ['pynmoBsie Kojie0aHuUs.

3. NK-criekTpocKomnust — OCHOBHBIC TIOJIOKEHUS U TpaBuiia 0Toopa.

4. [IpuuuHbl, BbI3bIBalOIIME yciokHeHUEe wuHTepnperanuu MK-cnekTpoB  ClIOKHBIX
MOJIEKY.

5. Dddexrt 3eemana 11t MoJieKyibl O.

6. Cnekrpockonunyeckue Metozsl. MK-crnekrpockonusa. TeopeTnueckue OCHOBBI METOJA.

AxTuBHOCTH KojieOanuii B MIK-crektpax. D1eMeHTbl CHMMETPUU MOJICKYJ. THIBI CHMMETpUHU
KoJIe0aHUH 0 OTHONICHHUIO K 3JIEMEHTaM CUMMETPUHU.

7. AHanu3 Ha BIIaXHOCTb.

8. PeHTreHocTpyKTypHBIi aHaIu3

9. Hepaspymaromuye MeTo 16l KOHTPOJIS C IIOMOIIBIO YIIbTPa3BYKOBOM TEXHUKU

10.  Ompenenenue yaeabHOTO Beca

11.  OcHoBBI MeTO/10B ()OTORIEKTPOHHOMN, PEHTI€HOBCKOM U 0Ke — CIIEKTPOCKOIHH.

12.  KonebatenpHas CTpPYKTypa H MHTEHCUBHOCTH ()OTOIIEKTPOHHBIX CIIEKTPOB.

13. Texnuka n meroauka sxcrepumenta GIC, POC u oxke — CHEKTPOCKOIU Y.

14. CTpyKTypHO-aHAJIMTUYECKUE IPUMEHEHUS] METOA0B (DOTOIIEKTPOHHON CHIEKTPOCKOIIUU
15.  Teoperuueckoe MOIETHPOBAHUE M OOBACHEHHE XUMHUYECKUX CIBUTOB. CBs3p C
3 PEKTUBHBIM 3apsOM U CTETICHBIO OKUCIICHHUSL.

16.  Ilpumenenue MeTOJ0B (OTOANEKTPOHHON CIEKTPOCKONUU TMPU H3YYEHHH MPOIECCOB
azcopOIny U KaTam3a.

17.  IlpuHIMOBI COEKTPOCKOMUH SJIEKTPOHHOTO MapaMarHuTHOTO pe30HaHca.

18.  VYcnosue DIIP. g-pakTop u ero 3HaUCHUE.

19.  Cgepxrtonkoe pacuierienue curHana OIIP npu B3aumopelicTBUM € OJIHUM H
HECKOJIbKUMH siipaMu. UHCI0 KOMIIOHEHT MYJIBTUIUIETA, PACIpeieIeHUE UHTEHCUBHOCTH.

20.  Ompepnenenue cBOOOTHBIX PAIUKAIOB M IPYIHX MapaMarHUTHBIX IIEHTPOB C MOMOIIBIO
OIIP merona. Micnons30BaHuE CIMHOBBIX METOK.

21.  brnok-cxema cnektpomerpa OIIP, ocobGeHHOCTHM 3KClepUMEHTa, JIOCTOMHCTBA U
OTpaHHYEHUS] METOJA.

22.  Kpucrammmueckoe COCTOSHHE BELIECTBA U TUIBI KPUCTALIMUECKUX perierok. [Tonarue
00 o0paTHOH peleTKe.

23. @us3uka pPEHTreHOBCKHX Jyded, HCTOYHUKM PEHTIeHOBCKUX Jydei. [ludpakuus
PEHTIE€HOBCKHX JTy4eH.

24.  MexaHu3M paccesHUs Jydel Mo 3aKOHaM KJIaCCHYEeCKOH 3ieKTpoAuHaMUKu. OCHOBHBIE
ypaBHEHUS TUGPAKIUN PEHTTEHOBCKUX JIy4YeH.

25.  XapakTepuCTHKa OCHOBHBIX METOJIOB PEHTTEHOCTPYKTYPHOT'O aHAJIN3A.

26.  DrieMeHTHI peHTTeHOaHAIN3a MOHOKPUCTAIUIOB (MeTo JIays, MeTos BpamieHus
Kpuctamia, Mmetox [lebas).

27. OrnpezienieHne MEXIIJIOCKOCTHBIX PACCTOSIHUM 1o febaerpammaM U uaeHTuukanus das.
28.  OnTuManbHbIM BBIOOP METOJOB JUIS PEIIEHUs MOCTABJICHHBIX 3a/1a4 MPH MCCIIEJOBAHUU

XMMHYECKHUX MPOIECCOB U MATEPHAJIOB.
29.  Dddext Meccbayapa.

30. TlomyyeHme TaMMa-pe30HAHCHBIX CIIEKTPOB. BO3MOXHOCTH TNPUMEHEHHUS Tramma-
PE30HAHCHOM CIIEKTPOCKONUU B XUMHH.

31.  HcnwlTanus Ha OAHOOCHOE PACTSKEHUE.

32.  Hcnseitanus Ha u3ru6. McnbiTanus Ha cxxatue.

33.  H3amepenwus mon3ydecTd. Penmakcarus HanpsoKeHUH.

34.  ConpoTHUBICHHE yJapHBIM Harpy3Kam.

35. [IpounocTe Ha casur. McnblTaHus Ha U3HOC.

36. YcranocTHeie ucnblTanus. IcnipITaHus Ha TBCPAOCTE.



37.  JIwdnextpuyeckas MPOYHOCTH. [lManeKkTpudeckast MOCTOSIHHAS U (paKTOp MOTEPb.
M3mMepeHHst 3JeKTPUIECKOTO COIPOTHBIICHHSL.
38.  DxpanupoBaHHE (3aIIUTa) OT JIEKTPOMATHUTHBIX PaIHOIIOMEX

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM X WHAWBUAYAIBHBIX IICUXO(DU3NIECKUX 0COOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTrPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIUOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPHBACTCSI UCIIOIB30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl O0YYAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IMpOLEypa OILCHUBAHUSA pE3YJIbTaTOB OOYYECHUS IO JUCIUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM UX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMEA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. IlepevyeHnb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U TE€XHOJIOT Ui

5.1 OcHoBHasi 1MTEpaTypa:

1. TlonmumepHbIe KOMIO3UIIMOHHBIE MaTepHaIbl: MPoyHOCTh U TexHonorus [Tekct] / C. JI.
baxenos, A. A. bepnun, A. A. Kynbskos, B. I'. Ommsn. - Jonronpyansiii : UHTENIEKT,
2010. - 347 c. : un. - bubauorp. B koH1e rias. - ISBN 9785915590457 : 762 p. 71 k.

2. YcreiHOK, FO.A. JIeknuu 1o CrieKTPOCKOITHH SJICPHOTO MATHUTHOTO PE30HAHCA
[DnexTponnslii pecypc]. Y. 1 (BBoanslii kypc) / FO.A. Yeteiatok. — M.: Texnocdepa,
2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum nocryma:
https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1

JlonoJiHUTEIbHAA JIUTEpaTypa:

1. TonumepHble KOMIO3UIIMOHHBIE MaTEPHUAIIBL: CTPYKTYpa, CBOMCTBA, TeXHOIOTHs [ Tekcr]
: yueOHOe TTocoOue T CTYIGHTOB BY30B / o ooul. pen. A. A. bepnuna ; [M. JL.
KepOep u np.]. - 3-e ucnip. u gom. u3z. - CII6. : [Ipodeccuns, 2011. - 556 c. : wi. - ABT.
yKa3aHbl Ha 000poTe TUT. HcTa. - bubmuorp. B koHIle TeM. - ISBN 9785939131308 :
786.00.

2. Muxaiinus, F0.A. KoHCTpYyKIIMOHHBIE TTOJIMMEPHbIE KOMIIO3ULIMOHHBIE MaTepHAaJIbl
[Tekcr] / FO.A. MuxaiinuH. - 2-e u3f., uctp. u gomn. - CI16. : Hayunsie ocHOBBI 1
texHosoruu, 2010. - 820 c. : . - bubnuorp. B koHue rias. - ISBN 9785917030036 :
1110.00.

3. ®yHKUMOHATBHBIE HANTOMHUTEMH is TuiacTMmace [ Texct] / mox pea. M. Kcanroca ; nep. ¢



anri. [A. E. Umens] nog pen. B. H. Kynesnesa. - CI16. : Hayunbie ocHOBBI 1

texnosioruu, 2010. - 461 c. : wn. - bubauorp. B koH1e crareit. - ISBN 9785917030166. -

ISBN 9783527310548 : 1388.00.

4. lllax, B. CnpaBoyHOE pyKOBOJICTBO IO UCIBITAHUSM IUIACTMACC U aHAIHU3Y MIPUYUH UX
paspymenus [Tekcr] : Bumry [lax ; mep. ¢ auri. 3-ro u3ganwus / B. 1llax ; [mep. ¢ aHri. mox pex.
A. 5. Mankuna]. - CII0. : Hayunsie ocHOBBI 1 TexHOJoTHH, 2009. - 731 c. : w1 - bubnuorp. B
koHrie rias. - ISBN 9785917030050. - ISBN 9780471671893 : 1156.00.

5.2. llepuoanyeckasi JJuTEpaTypa

1. Ycnexu XMMuU - pOCCUHUCKHUIN HAYyIHBIH KypHAII, yOJUKYIOIHUA 0030pHBIC CTATHHU 110
AKTyaJIbHBIM MPOOJIeMaM XUMHUHU H CMEXHBIX HAYK.

2. XXypHayn HeOpraHW4YecKOW XHUMHUHU - POCCHHCKHUNA Hay4YHBIA KypHaJ, MyOJUKYFOIIHI
CTaTbU IO TEOPETHYECKHM TNpoOjIeMaM HEOPraHWYeCKOW XUMHH, MEXaHH3MaM peakiui,
COOTHOILIEHUSM MEXTY (PU3NUECKMMH CBOMCTBAMH, PEAKLIMOHHOM CITIOCOOHOCTHIO U CTPOCHHUEM.

3. Kypnan o0mell XUMUU — OAWH U3 KPYMHEHIINX POCCHICKMX HAYYHBIX XKYPHAJOB,
OTpaKalOIIUX  OCHOBHBIE  HAMpaBICHHUS  PAa3BUTHUS  XUMHH, [YOJUKYIOUMI  paloThI,
NOCBAUIEHHBIE aKTyaJbHBIM OOLIMM BONPOCaM XHUMHH M MPOOJieMaM, BO3HUKAIOUIMM Ha CTHIKE
pa3IMYHBIX pa3/IeIOB XUMHUHU, a TaKKe Ha TIpPaHHUIAX XUMHUHM M CMEXHBIX C HEHl Hayk
(METayIoOpraHUYECKUEe COEOUHEHMS, DSJEMEHTOOpraHWYecKas XUMHS, OpraHudecKue Hu
HEOPraHMYECKHEe KOMIUIEKChI, MEXaHOXUMUS, HAHOXUMHUS U T. ]1.).

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnmnorexa (HIb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHass »dieKTpoHHass OuOnuoTeka (AOCTynm K DJIEKTPOHHOW OuOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/
8. DnextponHas koyekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

agkrwnE

Pecypcbl cBoOOIHOTO OCTYNA:
1. AmepuKaHCKas maTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/
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3. KubepJlenunka (http://cyberleninka.ru/);

4. Wnadopmanuronnas cuctema "EquHoe okHO 0CTyma K oOpa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

5. EnwmHas kosuteknus nudpoBsIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBEeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE PeCyPChI

KyoI'Y:

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

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

3. bubnuoreka nHPOPMAIIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX
oOpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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

6. Meroauyeckue yKa3zaHusl JJisi OOYYalOIIMXCS IO OCBOEHHMIO JWCHMILIMHBI
(Mmonxy.Jist)

VYcenemHoe u3ydeHue AUCHUIUIMHBL «JIEKTPOHHASI CHEKTPOCKONUS HEOPTaHHMYECKUX M
KOOPJMHAIIMOHHBIX COEIUHEHMI» TpeOyeT OT CTYIEHTOB PEryJsipHOIO MOCELIEHUS JIEKIHH, a
TaKk)Ke BBIMOJIHEHUS W 3alIUTHl JTAOOPATOpPHBIX pabOT, O3HAKOMJICHHMSI C OCHOBHOM U
JIONTOJTHUTENIbHOM PEKOMEHYEMOM JINTEPATYPOU.

Ne HanmenoBanue @DopMbI CaMOCTOSTENIBHON paOdOTHI Dopmsbl
paznena OTYETHOCTHU
1 Oo6mas AKTyanuzamusi COACp)KaHUS TeM H3ydaeMoi YO
XapaKTepUCTHKA JTUCIUTLTAHBI
(bu3HuecKux
METOJIOB
HCCIIEIOBaHUSI.
2 Pentrenorpagus CaMocCTOsATENbHOE N3YYEHHE PA3ACIIOB. YO, JIP
nonukpuctainnuec | [loaroroska k mabopatopHsIM 3aHATHAM. PaboTa
KHX ¢ yueOHOH uTepaTypoil, 6a3aMH JaHHBIX B CETH
HEOPraHUYECKUX Internet.
MaTepHaoB.
3 Koneb6arenbnas CamocTosiTeTbHOE H3YUYCHHE Pa3/IeIOB. YO, JIP
CIEKTPOCKOIUSI. ITonroroBka k n1abopaTopHbIM 3aHATUsAM. PaboTta
¢ yueOHoOM uTepaTypoil, 0a3aMu TaHHBIX B CETH
Internet.
4 Meron  snepuoro | CaMoCTOSATENHEHOE U3YUYCHHUE Pa3/IeIIOB. YO, JIP
raMmMa-pe3oHanca. | [loaroroska k mabopaTopHbIM 3aHATUsAM. PaboTta
¢ yueOHoOM TuTepaTypoil, 0a3aMu TaHHBIX B CETH
Internet.
5 DIJIEKTPOHHBIN CamMoCTOSITETbHOE U3YUYEHUE PA3ICTIOB. YO, JIP
napaMarHUTHBIN ITonroroBka k 1abopaTopHbIM 3aHATUsAM. PaboTta
pe30HaHC ¢ yueOHoi1 TuTeparypoil, 6a3aMu JaHHBIX B CETH
Internet.
6 Mexannueckue CamocTosiTeTbHOE H3YUYCHHE PA3/IeIIOB. YO
CBOICTBa Pabota ¢ yueOHoii 1uTeparypoit, 6azamu
HEOpraHWYeCKUX W | JaHHBIX B cetu Internet.
KOMIIO3UTHBIX
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MaTepUasoB.
7 DnexTpuyecKue CaMocCTOsATENbHOE NU3YUYEHHE PA3AEIIOB. YO, JIP
CBOIICTBA. [ToaroroBka k nabopatopHbIM 3aHATUAM. PaboTa
¢ yueOHOI TuTeparypoii, 6a3aMu JaHHBIX B CETH
Internet.
8 AHanutuueckue CamocTrosiTeIbHOE U3YUYCHHE Pa3/IeIoB. YO, JIP
UCIIBITAHUS. [ToaroroBka k nabopatopHbIM 3aHATUAM. PaboTa
¢ yueOHOI TuTeparypoii, 6a3aMu JaHHBIX B CETH
Internet.
9 VapTpa3Byk. CamocTrosiTeIbHOE U3YUYCHHE Pa3/IeIoB. YO
Pabota ¢ yueOHOM muTeparypoii, 6azamu
IaHHBIX B ceTH Internet.

IIpy NOATrOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu MpeablAylied JeKIUM W BOCCTAHOBUTb B MaMATH paHee
W3Y4YEHHBIN MaTepHall;

2) 6eryio MpocMOTPEeTh MaTepuall NPEACTOSILEH JIEKIUHU, C LEJbI0 JYYIIero YCBOECHUS
HOBOT'O MaTepHaa;

3) caMoCTOATENbHO NPOPadOTaTh OTAENbHbIE (PPArMEHTHI TEMbI MPOLUIOHN JEKIUH, €CIIU
3TO HEOOXOJUMO.

IIpy KOHCHEKTHMPOBAHMU JIEKIIMOHHOIO MaTepuaja CTYJEHTaM HYKHO CTPEMUTHCS
KpaTKO, CXEMaTU4YHO, IOCJEAO0BAaTENbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC IIOJIOKEHUS,
BBIBO/IbI, 00001IeHNUs U (POPMYJIMPOBKH, HE MBITASICh 3allMcaTh BECh IMPENOJaBaeMblil MaTepual
CJIOBO B CJIOBO.

IIpu 1oAroTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEHIyETCs:

1) BHUMAaTENbHO M3YYUTh MaTepHall MNPEACTOALIeH padoThl M COCTaBUTH ILJIAH €€
BBINOJIHEHMS,

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOSILEN
paboThI (MCIIONIBb3yEeMbIM PEaKTUBAM U 000PYOBAHUIO, a TAKXKE TEXHUKE PaOOThI C HUMH);

BeimmonusATe nabopaTopHyl0 paboOTy HEOOXOJMMO AaKKypaTHO M IOCIEO0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOopaTOpHOM »KypHane. [lng ychemHoil 3amuTsl
nabopaTopHOM pabOThI HEOOXOAUMO TIIATEIBHO M3YYUTh JIEKIIMOHHBIA U, €CIH JTO
HE00X0/IMMO, JOMOJHUTENbHbIN TEOPETUUECKUI MaTepual 1o TeMe paboThl, a TAK)KE MPABUIBHO
3aMoJIHUTh J1a0OpAaTOPHBIA JKypHal, CAelaB Bce HEOOXOOUMBIE pacdeTbl U cHOpMyIHpOBaB
BBIBOJIBI 110 TPOJIEJIAHHOMN padoTe.

CamocrosTenbHass padoTa Hapsly € ayAUTOPHOM MNPEACTaBIsSET OAHY W3 Ba)KHEHIIMX
¢dopm yuebHOro mporecca. CamocTosTeNbHAs paboTa — 3TO MJIaHUpyeMmasi paboTa CTYyJIEHTOB,
BBITNOJIHSAEMAs 10 3a/IaHHI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEmnojiaBaTels, HO 0e3 ero
HernocpeAcTBeHHoro ydactusi. CamocrosiTenbHass paboTa IpelHa3Haue€Ha HE TOJBKO JUIs
OBJIaJICHUS TIPEJCTaBICHHOMN AUCHUIUIMHOMN, HO U J11 (POpMHPOBAHUS HABBIKOB pabOTHI BOOOIILE,
B y4eOHOH, HayyHOH, NMpo(hecCHOHAIBHONW AEATENIbHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITENIbHO pellaTh BO3HUKAIOIIME MPOOJIEMbl, HAXOIUTh MpPaBUIbHBIE
pEeILIeHus U T. 1.

B ocBoeHuu NUCHUIUIMHBI MHBATUAAMH U JIUI[AMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuara.

WupuBuayanbHble KOHCYNbTAllMM IO MpPEIMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUYaTN3alluid O0Oy4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.




7. MaTrepuajibHO-TEXHUYECKOe o0ecnedeHne o JUCHUILIuHE (MOAYJII0)

Jnsi  MarepuanbHO-TEXHHYECKOro  obOecrieueHust  auciuiuinabl  «KomebarenpHas
CIEKTPOCKOIHUSI METaIOTIOJIUMEPOBY» HCIOIB3YETCs JIabopaTOpHOE O0OpYyIOBaHUE U y4eOHO-
Hay4YHas anmaparypa (MHTEpaKTUBHAs JI0CKa, JEMOHCTPAIIMOHHBIC MOJICIIHN).

[Ipu BBIMONMHEHUH J1IA0OPATOPHBIX PabOT IS peaau3allii METOIUK HCIIOJIb3YIOTCS:
uHppakpacHpie Dypbe-ceKTpoPOTOMETPhI, HHBEHTaph H3TOTOBJICHUS TMAcT M TaOJIETOK
UCCIICIYEeMbIX COCJMHEHHUH, Bechl aHamuTHueckue. [Ipu mpoBeneHuH 1a0OpaTOPHBIX PabOT
UCTIOJIB3YIOTCSI XUMHUECKUE PEAKTHBBI U ITOCY/IA.

[15BM ypoBusi He Huxke Pentium IV ¢ omepaumonnoit cucremoit Windows XP /
Windows 7, Kommbrorepras nporpamma Hyper Chemistry.

Ne

Bun pa6or

MatepuanbHO-TEXHUYECKOE  OOecleueHue  JAUCIUTLIMHBI
(MOJTyJIsT) U OCHAIIICHHOCTD

Jlex1MoHHEbIE 3aHATUA

Jlexunonnas aynutopust 422C, ocHallleHHAs PE3EHTAIMOHHOM
TEXHUKOH U COOTBETCTBYIOIIUM MPOrPAMMHBIM 00€CTIEYCHHEM.

CeMuHapCKue 3aHITHS

JlaGopartopHble 3aHATHS

Aynutopus 422C, ocHalleHHas TPE3EHTALIMOHHON TEXHUKON U
COOTBETCTBYIOIINUM MIPOrpaMMHBIM obecrieyeHueM u
nJabopaTopuu (akynbrera, YKOMILJIEKTOBAaHHbBIE
CIIELUATTM3UPOBAHHON MEOEbI0 M TEXHHYECKUMHU CPEeACTBAMU
o0yueHusl.

Kypcosoe -

MIPOEKTUPOBAHUE

I'pynmoseie Aynuropus 422C, ocHallleHHas IPE3EHTAMOHHON TEXHUKON U
(MHIMBUyaTbHBIC) COOTBETCTBYIOIIUM MPOrPaMMHBIM 00eCTIeYeHUEM.
KOHCYJIbTAIIN

Tekymumi KOHTpOJIb, | Ayautopus 422C, ocHalleHHas IPE3EHTALIMOHHON TEXHUKON U
MIPOMEKYTOUHAS COOTBETCTBYIOIIMM IIPOrPAMMHBIM 00€CIIEYECHUEM.

aTTecTalus

CamocrosiTenbHas Kabuner it camocTosTENbHON  pabOThl, OCHAIICHHBII
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOKHOCTBIO MOAKIIOUECHUS K

cetn «/HTEpHET», mMporpaMmol 3KpPaHHOTIO YBEIUYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMaIMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.




