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PaGouas nporpamMma auciuIUIMHEI «®u3HYecKHe MeTOAbl HCCIeIOBAHUSA» IS
obyuaronuxca mo cnenuansHoctH (04.05.01 @yHnaMeHTanpHas H MPHKIATHAS XHUMHUS,
COCTaBlIeHa Ha OCHOBaHMM PDenepalbHOTO TOCYAapCTBEHHOro 00pa30BaTENBHOTO CTaHIApTa
BhICIEr0 00pa3oBaHMA — crHenuaIuTeT Mo crenuaasbHOCcTH 04.05.01 dynmameHTanbHas u
NpUKIagHasl XUMMs, YTBEP)KIECHHOTO TMpHKa3oM MUHUCTEpCTBAa O0Opa3oBaHUS W HAYKH
Poccuiickoit enepanun ot 13 mrons 2017 r. Ne 652 (¢ usm. u mom.), [Topsigka opraHusanmu u
OCYIIECTBIICHUSI 00pa30BaTENBHON JEATENFHOCTH MO 00pa30BaTENbHBIM MPOTPAMMaM BBICIIETO
oOpazoBaHus — mporpamMmaMm OakajnaBpuaTa, NOporpaMMmaM CHCLUUAIUTETa, OpOrpaMMmam
MAarucTpaTrypsl, yYTBEP>KICHHOIO NPHKa30M MEMHUCTEPCTBA HAyKH M BBICHIETO OOpa3OBaHUs
Poccuiickoit @enepanyuu ot 06 ampens 2021 r. Ne 245 (¢ u3M. U JAOM.), B COOTBETCTBHH C
y4eOHBIM INIaHOM, YTBEPXKACHHBIM YueHbIM coBeToM O®T'BOY BO «lonl'Y» mns Habopa 2024

roja.
PazpaboTtumk: : : /J
K.X.H., JOUEHT Kadeapsl OMOXUMUM U ({i//z C.I'. baxtun

OpraHH‘{eCKOﬁ XHUMHH

Pa6ouas mporpamma yTBepikIeHa Ha 3aceiaHuu Kadeapbl OMOXMMHUM U OPTaHUIECKOM XUMUH.
ITporokon ot 26.03.2024 1. Ne 9

3aBenyromuii kadeapoit ’);53( ,VZ O.B. Bapanosa

COTI'JTACOBAHO:

JlekaH XuMHU4ecKoro akynpTeTa
28.03.2024 r.

C.I'. Baxtun

VYueOHO-MeToqiuecKast KOMUCCHS XUMUYECKOT0 (aKyJIbTeTa
ITpotokon ot 27.03.2024 r. Ne 2

IIpencenarens P.W. JIpira

PykoBoauTens 0CHOBHOM IpodeccHOHATEHOM
00pa3oBaTeabHON IPOrpaMMBl, ;
Eagan Fef,

28.03.2024 > — O.B. Bapanosa
03, : ?
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

I.1.

TpeboBanust K MpenBapUTEIbHON MOATOTOBKE 00YYAIOUIMXCS, MPEIIISCTBYIONINE

Y COITyTCTBYIOIME NACHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS U3YyUEHUE TaHHOM:
6a30Basi MOATrOTOBKA M0 XUMHUH B 00BEME MPOrpaMMBbl CpEIHEH IIKOJIBI;

JUCLMIUIMHBL  ITPOrPaMMBbI
AHanutnueckas xumusi, @Puznueckas XUMHUsL.
1.2.

CIIEIHATUTETA:

O®usuka, OpraHuyeckas  XUMUA,

JIMCUMIITUHBL, KypcOBble pabOThl U MPAKTUKHU, A KOTOPBIX OCBOCHHE TaHHOM

JTUCITUTUIMHBI HEOOXOIMMO KaK TPE/IIIeCTBYIOIIEE:
KBantoBas xumus, Crepeoxumusi, OCHOBBI HAy4YHBIX HCCeAoBaHui, [Ipon3BoacTBeHHAs
MpaKTHKa: npeaauruioMnasi, [I[pon3BoicTBEHHAs MPAaKTHKA: HAYYHO-UCCIIEA0BaTeIbCKast paboTa.

2. OIMMCAHUE JMCHUITIMHBI

2.1.  OOmas xapakTepuCTHKa

HauMeHnoBanue nokazareis

3HayeHue mokKas3areis

HazBanue oO6pa3oBareiabHOI porpaMmbl

04.05.01 dynnameHTanbHAas U IPUKIAIHAS
XUMUS

[udp 1 Ha3BaHUE B COOTBETCTBUHU C
y4eOHBIM IJIAHOM

b1.B.25 ®u3nyeckue MeTOAbI HCCIIEI0BAHUS

Yactb 00pazoBaTeNbHON IPOrpPaMMBI

baszosasg uactn

KoandecTBO 3a4eTHBIX CANHUIL / BCEro 4acoB

4/144

2.2.  Pacmpenenenue 4yacoB 1O IepuoaM 00ydeHust
OO1u1ee KONMUYECTBO YaCOB
o
= CaMoCTOsI-
dopma | 2 .
> | £ | nexkuu- | nabopa- | MPaKTU- | TENbHOH dopma
00yueHus 2 3 BCETO
S | OHHBIX | TOPHBIX | YECKHUX | pabOThI + KOHTPOJIS
KOHTPOJIb
Ounas 4 7 26 39 79 144 9K3aMEH

3. LEJM JUCLUTUIMHBI

CdhopmupoBaTh y CTyIEHTOB HaBBIKM W yMeHHs pacmudpoBku crnekrpo (Y@, UK,
SAMP, macc-) ¥ yCTaHOBJICHHS CTPYKTYPbI OPTaHHUECKUX COCTUHEHHIA.

4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

Komnerenuuu WNHaukaTopsl PesynbraThl 00yUeHus

OIIK-2. OIIK-2. WM. 1. |3Haer: OCHOBBI METOIOB  YJIbTPA(HOIECTOBOH,
Crniocoben ITpoBoaut MHOPPAKPACHONH  CHEKTPOCKOIUH, CHEKTPOCKOIHUH
IPOBOJIUTH UCCIIEIOBaHUS SIEPHOTO MATHHTHOTO pe3oHaHca (Ha spax 'H
XUMHUYECKUN CBOHCTB BemecTs ¥ | i ~C) M Macc-CIIeKTPOMETPHUL;

JKCIIEPUMEHT C | MAaTEPHUAIIOB ¢ | Ymeer: MPOBOANTH CTPYKTYPHBIN AHAIN3
MCIIOJIb30BAHUEM | UCIIOJIb30BAHUEM OpraHMYecKHuX coeauHeHuil nmo naHHelM Y@, UK,
COBPEMEHHOTI'O COBPEMEHHOT'O SIMP n Macc-CIIeKTpOMETPHUH; OCYILECTBISATH IMOUCK
000pyJI0BaHUs, | HAYYHOI'O HEOOXOMMOM  CHEKTpaJibHOW  MH(OpManuu B




cobmonast 000pyIoBaHUs JUTEPATYPE;
HOPMbI TCXHUKU Bna,ueeT: HaBbIKaMH paGOTbI u OCHOBHBIMU
0e30MmacHOCTH MPAKTHYECKIMH TIPUEMaMH paciii(pOBKH CIIEKTPOB

OPraHWYECKUX COCIMHEHHN U YCTAHOBIEHUS UX
CTPYKTYPBHI.

3. ITPOTPAMMA JJUCITATTJIMHBI

HazBauue teMbl

Kpatkoe conepsxanue TeMbl (BOMPOCHI TEMBI)

1. BBegenue. OOmias XxapakTepHCTHUKA
(GU3HYECKUX METOJOB  HCCIIEOBaHUSI.
Mertonpl omnpeneneHuss MOJEKYISPHON
dopMysibl ¥ WHPOpPMAIHUS, IMOTydacMast
u3 Hee. Macc-ceKTpoMeTpus

1.1. Bo3HUKHOBEHHE U pa3BUTHE (DPUZMUECKUX
METOJIOB MCCJICIOBAHUSI CTPOCHHUS OPTaHMYECKHX
COE€IMHEHUN.

1.2. Cnexrpockonuueckue MeToabl. KomrekcHoe
WCIOJIb30BaHNE CHEKTPOCKOMUYECKUX METOJIOB B
HeJSIX UACHTH(DHUKAIIMK BEIIECTB M YCTAaHOBIICHUS
UX XUMUYECKOTO CTPOCHHUSI.

1.3. Monekynspaass (opmyrna, METOIbl ee
onpeaeneHusi. DopmanbHas HEMPEAESTbHOCTD.

1.4. Macc-cniektpomerpusi. Ousnyeckre OCHOBBI
METOJla: MPUHIUMI PabOTHl Macc-CHEKTPOMETPa,
o0pa3zoBaHHe Macc-CIIEKTpa, OCHOBHOE ypaBHEHHUE

MacC-CHEKTPOMETPUH, THUIIBI  PETHCTPUPYEMBIX
HOHOB (MOneKyJspHbIE, OCKOJIOUHBIE,
MeTacTaOUIIbHbIE, MHOT'03apsi/IHbIE). 1.5.

Omnpenenenne MOJNEKYJISIPHONH OpyTTO-(HOPMYIIbI
[0 MAacC-CIEKTPY: METOJ TOYHOI'O H3MEpEeHHUs
MacCC MOJICKYJAPHBIX HOHOB, MCTOA H3MCPCHUA

UHTCHCUBHOCTE!l TMHMKOB HOHOB, H30TOIHBIX
MOJIEKYJISIPHOMY HOHY.
1.6. Macc-cnekTpoMeTpuyecKue IpaBuia:

a30THOE, «YETHO-DJIEKTPOHHOEY», 3aTPyAHEHHBIN
pasphIB CBsi3el, MPUIISKAIINX K HEHACHIIIEHHBIM
CHCTEMaM.

1.7.  OcHOBHBIE THUIIBI  peakIUil  pacmanga
OpPTaHUYECKUX COCAMHEHUH TOJ 3IIEKTPOHHBIM
yAapoM. YCTaHOBIEHUE CTPOCHMSI OPTaHUYECKHX
COCTMHECHHI: MeTOJ (YHKIIMOHAIBHBIX TPYIII,
METO]1 XapaKTePUCTUUECKUX 3HAUCHUN M/Z.

1.8. OcHoBHblE HampaBiieHUs (parMeHTaluuu
OpPTaHMYECKUX COEIMHEHUN TMOJA DIEKTPOHHBIM
yaapoM (yriaeBomopoioB u ux
TaJIOTeHITPOU3BOIHBIX, CIIUPTOB, ¢beHnonos,
MPOCTBIX I(PUPOB, AIBJIETHIOB, KETOHOB, AMHHOB,
KapOOHOBBIX KHCIIOT Ml KX TTPOU3BOIHBIX ).

1.9. ITougarue 0 MeTOie XUMUUYECKOH NOHU3AIUU U
XpoMaTOMacc-CIeKTPOMETPHUH.

1.10. ITpumepsr CTPYKTYPHOTO aHanu3a
OpPraHMYECKHUX COEIMHEHUN [0 Macc-CIeKTpy
HU3KOTO pa3peleHHUs.

2. Crnexrpockonus
MarHMTHOTO pE€30HaHCca

AACPHOTO

2.1. ®dusuueckue OCHOBBI METOJIA: MAarHUTHBIC
CBOMCTBa $iiep, OCHOBHOE YypaBHEHHUE SIICPHOTO
MarHMTHOTO PE30HAHCa.




2.2. [Mpuntun padoter AMP criektpomerpa.

2.3. AHamu3 CHEKTPOB SAEPHOTO MAarHUTHOIO
pe3oHaHca sIep CO CHUHOBBIM KBAaHTOBBIM
guciom [=1/2.

2.4. Xumudeckass U MarHuTHas 3KBUBAJIEHTHOCTb
siiep, HOMEHKJIaTypa siaepHbix cucteM [lomna: Ay,
AX, AB, AX,; u AB; cucremsl, CIEKTPhI IEPBOTO
U BTOPOTO MOpsJIKa, OCHOBHBIE MpaBUja aHaU3a
CHEKTPOB MEpPBOro  MOpsKa, pacimudpoBKa
MPOCTEUIINX  CIEKTPOB  BTOPOro  MOpPSIKA,
MIPUEMBI YTIPOILIEHUS CII0KHBIX CIIEKTPOB.

2.5. Cnektpockonuss HNPOTOHHOIO MAarHUTHOTO
pe3oHaHca:  IIKala  XMUMHYECKHX  CJBUTOB

IIPOTOHOB, ux XapaKTCPUCTUIHOCTD,
3aKOHOMCPHOCTH B U3MCHCHNU 3HAYCHHI
XUMHNYCCKUX CABUI'OB, KOHCTAaHTHI CIIMH-

CIIMHOBOI'O B3aUMOJEHUCTBUA Jyy.

2.6. CpoexkTpockonusi YIJIEPOJHOTO MAarHUTHOIO
pe3oHaHca:  IIKala  XMMHYECKHX  CJBUTOB
smep °C, ux XapaKTEPUCTUYHOCTb,
3aKOHOMEPHOCTM B  W3MEHEHUU  3HAYCHUH
XUMUYECKUX  CIABUIOB,  KOHCTaHThl  CIIMH-
CIIMHOBOTO B3aMMOJCHUCTBHA Jc_ g, TIIOMHOE |
YaCTUYHOE MO/IaBJICHHE CIIUH-CITUHOBOTO
B3aUMOJICUCTBUS SAEP BCu MPOTOHOB.

2.7. Snepusrii a¢dpext OBepxaysepa.

2.8. TlonsTue 0O CHEKTPOCKONUHU SIACPHOTO
MarHUTHOTO PE30HAHCA JUHAMUYECKHX CHUCTEM
(oOMeHHBIE TIPOLIECCHI).

2.9. IBymepnas cnekrpockonusi AMP.

2.10. [Tpumepsr CTPYKTYPHOTO aHanu3a

OpraHUYeCcKux coeauHeHuu no crnexkrpam [IMP u
SIMP C.

3. MeToapl ONTHYECKON CIEKTPOCKOIMH.
OnektpoHHas Y@  cmekTtpockomwsi.
Koneb6arensnas UK-ciekrpockonust

3.1. Y®-cnekrpockonus. Dusnyeckue OCHOBBI
METO/la: JJIEKTPOHHBIE COCTOSHUS  MOJIEKYIL,
Kinaccu(uKkanus  SJICKTPOHHBIX IEPEXOJ0B B
MOJICKYJIaxX, IpaBuiIa 0TOOpa.

3.2. B3auMoCBSI3b 9JEKTPOHHBIX CIIEKTPOB U
CTPYKTYpPbl OpPraHUYECKHX MOJIEKYJ: XpoMO(hOpbI
U ayKCOXpPOMBI, CONpPSDKEHHE  XpOMO(OpPOB,
HecrenmupUIecKoe M CHerupUIecKoe BIUSIHUC
pacTBopuTeneld, 0aTOXPOMHBIM U TUIICOXPOMHBIN
CIBUTH, THUIOXPOMHBIA W  THUIEPXPOMHBII
3¢ dexThl, KIaccuUKays MOJIOC MOTJIOMIECHUS B
ANEKTPOHHBIX CIIEKTpax.

3.3. U3OuparenbHOE TMOTJOMICHHE BaKHEHIINX
ayKCOXPOMHBIX ¥ XpOMOQOpHBIX  TpymM:
HACBIIIEHHBIE  TeTEPOATOMHBIE  ayKCOXPOMBI,
KapOOHWIBHBIA XpOMOQOp, TUEHOBBIN XpoModop,
€HOHOBBIII XpoModop, OeH30JIbHBIH XpoModop,
npaswia Bynopna-®uszepa. 3.4,  [lpuHumn
pabotel Y@  crmekrpodoromerpa.  YcIoBHSA
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n3MepeHus: Y @ CreKTpoB.

3.5. IIpumepsl CTPYKTYPHOT'O aHanusa
HEHACBILIEHHBIX OPraHUYECKUX COETUHEHHH 110
CHEKTPY MOTJOIeHUsT B OmmbkHel obOmactu YO
CIEKTpA.

3.6. UK-cnekrtpockonus. Pu3nMuecKue OCHOBBI
METO/1a: YacTOTa U UHTEHCUBHOCTH MOTJIOUICHUS B

KoJe0aTeIbHBIX CHEKTpax JIBYXaTOMHBIX
MOJIEKYJI, OCHOBHBIE KOJIEOAHUSI MHOTOaTOMHBIX
MOJIEKYI.

3.7. B3auMocBs3b HH(]pPaKpaCHBIX CHEKTPOB U
CTPYKTYPBI OPTaHUYECKUX MOJIEKYJI: BAJICHTHBIC U

nedhopMaInoHHbIC KoJieOaHusI,
XapaKTePUCTHUYHOCTh KoseOaHuit u ee
(bu3MvecCKre MPUIHHBI.

3.8. XapaKkTepucTUuIecKoe MOTJIOIIEHHE
BOXHEWIINX  CTPYKTYPHBIX  ()parMEHTOB U
(GYHKIIMOHATIBHBIX rpymnmn OpPraHUYEeCKHUX

coegunenuil: C-C, C=C, C=C, Cypon—Capom, Csp3—
H, Cs»-H, Cy,—H, C-O, C-N, O-H, N-H, S-H,
C=0, CHO, COOH, COOR, COHal, NO,, C=N.
3.9. Crpykrypusie obmactu WK  cmekrpa.
[IpyHUMIBI ~ OTHECEHUS MOJIOC  TOTJIOMICHHUS.
[locnenoBarenpbHOCTh NMPOBENEHUS CTPYKTYPHOIO
aHaiu3a.

3.10. KonmnuectBennas MK cnexkrpockonus.

3.11. Ipuamun padotrer UK cnekrpodoTometpa.
VYcnosus namepenus UK cnextpos.

3.12. [Tpumepsr CTPYKTYPHOTO aHanu3a
opranuueckux coenuHenuii no WK cnektpy
(o6macts 4000 — 650 cm™).

4. KommnekcHoe IIPUMEHEHUE
(U3NUECKUX METOJIOB UCCIIEOBAHUS

4.1.  OcobeHHOCTH  CTPYKTYpPHOTO  aHaju3a
OpPraHUYECKUX COEIUHEHUH MpU COBMECTHOM
WCTIOJIb30BAHUH CIIEKTPATIBHBIX METOOB.

4.2. AIIropuT™M CTPYKTYPHOT'O aHAJIMU3A.

4.3. Ilpumepsl pemieHHs 3a1ad CTPYKTyPHOI'O
aHanu3a, MMEIOUIMX  PA3IMYHyl0  CTENEHb
CJIO’KHOCTH.

6. CTPYKTYPA U COAEPXXAHUE JUCIHUITIIMHDBI

6.1. ®opma oOydeHwus — ouHasi, Kypc — 5, cemectp — 9

HanmenoBaums pasaciioB U TCM

KomnnuectBo yacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

1. Beegenme. OOmas XapakTepHCTHKA
bu3IIEeCKUX METOI0B HCCIIENOBAHUSL.

Meronsl  ompeneneHus — MOJEKYJISIPHON 2 6 8 16

dopmynel 1 mHDOpMAIW, MOydaemast W3

HCC. MaCC-CHeKTPOMeTpI/IH

2. CrnekTtpockonusi SJEpHOI0 MarHUTHOTO

PE30HAaHCAa

14 19 38 71




3. Meroasl ONTHUYECKOW CHEKTPOCKOIUHU.
OneKTpoHHas Yo CIIEKTPOCKOIUSI. 8 8 18 34
Koneb6arenpnas MK-criekTpockonus

4. KomIuiekcHoe NMpUMEHEHHE (U3HYECKUX 5 6 15 23
METOJOB HCCIIEI0BaHUS

NTOI'O 3A KYPC 26 39 79

7. OLEHOYHBIE MATEPHAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAL
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMUA

7.1.  KoHTponbHBIE BOIPOCHI

Pasznmen 1

1. Macc-cniektpomerpusi. Pu3nuyeckue OCHOBBI METOJAa: MNPHHLUMI paboThl Macc-
CIEKTPOMETpA, €ro paspemaromas cuia, oO0pa3oBaHHWE MAacC-CIEKTpa, OCHOBHOE ypaBHEHHE
MacC-CIeKTPOMETPUH, THUIBl  PETUCTPUPYEMBIX HOHOB  (MOJIEKYJISIpHBIE, OCKOJIOYHBIE,
MeTacTabuIbHbIC, MHOTO3apsITHbBIE).

2. OnpeneneHue MOJEKYJISIpHOH OpyTTO-(OPMYJbI 10 Macc-CHEKTPY: METOJ TOYHOIO
U3MEPEHUs] MacC MOJIEKYJIIPHBIX HMOHOB, METOJ M3MEPEHUS MHTEHCUBHOCTEH IHKOB HOHOB,
U30TOMHBIX MOJIEKYJISIPHOMY HOHY.

3. KayecTBeHHbIE TEOPUHM MAacCC-CIIEKTPOMETPUU OPraHUYECKUX COEIUHEHHI: Teopus
JIOKaJIM3alMHy 3apsjia, TEOpHsl yCTOMYUBOCTH POITYyKTOB (hparMeHTaIUH.

4. Macc-cnekTpoMeTpHUecKHe MpaBuia: a30THOE, «YETHO-3JIEKTPOHHOE, 3aTPyAHEHHBIH
pas3pbIB CBS3EH, IpUIekKaluX K HEHACHIILEHHBIM CHCTEMAaM.

5. OcHOBHBbIE THIBlI peaklMi pacraja OPraHUYECKUX COEIMHEHUH IOJ 3JIEKTPOHHBIM
yZapoM: MpOCTONW pPa3pbiB CBA3EH (0-pa3pbiB, OCH3WIbHBIA M AJUIMIBHBIA pPa3pbIBbI), PETPO-
peakmust [lunbca-Anbaepa, neperpynnupoBka Mak-JlapdepTn, ckeneTHsie meperpynimupoBKHy,
OHHEBbIE peakuuu. TepMHUYecKre peakliiu B Macc-CIIEKTPOMETpE.

6. YcTaHOBIIEHHE CTPOCHHSI OPraHMYECKUX COCOUHEHUH: MeToa (DyHKIMOHAIBHBIX
IpyNI, METOJ| XapaKTepUCTUYECKUX 3HaueHui m/z. OCHOBHbIE HampaBieHUs (parMeHTalUH
OpraHMYECKUX  COEIMHEHUH MOJX  BJEKTPOHHBIM  yJaapoM  (YIJIEBOJOPOJOB U HX
raJIOTeHNPOU3BOAHBIX, CIUPTOB, (PEHOJIOB, MPOCTHIX (UPOB, AIbAECTHIO0B, KETOHOB, AMHUHOB,
KapOOHOBBIX KHCIIOT M UX NMPOU3BOIHBIX).

7. IloHsATHE O METO/IE XUMHUYECKOW HOHU3ALUHN U XPOMATOMACC-CIIEKTPOMETPHH.

8. Ilpumepsl CTPYKTYpHOIO aHallu3a OPraHMYECKHUX COEIMHEHUH 10 Macc-CHEKTPY
HU3KOTO pa3peleHHUs.

Pazgen 2

9. Cnextpockonus JAMP. ®usnuyeckue OCHOBbI METOJAa: MarHWTHBIE CBOWCTBA sIED,
OCHOBHO€ YPaBHEHHE SIEPHOTO MArHUTHOTO PE30HAHCA, B3aUMOJEUCTBUS MAarHUTHBIX
MOMEHTOB siZIep (TOHKAst U CBEPXTOHKAsI CTPYKTypa CUTHAJIOB sI/IEP).

10. Beibop pe3oHaHCHOTO siApa MPH U3YYEHUU CTPOCHHUS OPraHUYEeCKUX COCAMHEHUU.
[punnun pa6oter SIMP crnekTpomerpa. AHaJlW3 CIEKTPOB SIIEPHOTO MArHUTHOTO PE30HAHCA
SJIep CO CHMHOBBIM KBAaHTOBBIM YHCJIOM [=1/2: Xxumuyeckas ¥ MarHWTHas SKBHBAJICHTHOCTH
sep, HOMEHKJIaTypa siiepHbiX cucteM, A, AX, AB u A,B cucremsl, UHAEKC CBS3bIBAHUS,
CIIEKTPBI IEPBOT'O U BTOPOTO MOPSIKA, OCHOBHBIC MPAaBUJIa aHAIN3a CIIEKTPOB MEPBOro MOPsIKa,
pactmmdpoBKa MPOCTEHUITUX CHEKTPOB BTOPOTO TOPSAKA, MPUEMBl YIPOIICHHS CIOXKHBIX
CIIEKTpPOB.

11. CnekTpockomnusi TPOTOHHOTO MarHUTHOT'O PE30HAHCA: IIKalla XUMHUYECKUX CIBUTOB
MPOTOHOB, UX XAPAKTEPUCTUYHOCThb, 3AKOHOMEPHOCTH B M3MEHEHHUHM 3HAYEHUUA XUMHUYECKUX
CIIBUTOB; KOHCTAHThI CITMH-CITMHOBOT'O B3aUMOJEHUCTBUS Jy 1.

12. CrieKTpOoCKOMNHUs YriaepoaHOr0 MarHUTHOTO PE30HAHCA: MIKaJla XUMUYECKUX CIIBUTOB
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simep °C, MX XapaKTepHCTHYHOCTh, 3aKOHOMEPHOCTH B M3MCHCHHMH 3HAYCHHI XHMHUCCKHX
CABUTOB, KOHCTAHTHI CITMH-CITMHOBOTO B3aUMOJCUCTBUSA Jc i, TIOTHOE U YaCTUYHOE MOJABICHUE
CIUH-CIIMHOBOT'O B3aUMOJEHCTBUS ALIEP BCu MIPOTOHOB.

13. Snepusiit a3gpdext OBepxaysepa. [loHATHE O CIEKTPOCKONHH SIAEPHOTO MATHUTHOTO
pe30HaHca TMHAMHYECKUX CUCTEM (OOMEHHBIE POIIECCHI).

14. IlpuMepsl CTPYKTYPHOI'O aHaIM3a OPraHUYECKUX coeAMHEHMH o crnektpam [IMP n
SIMP °C.

Paznen 3

15. VY®-cnektpockonus. @PU3NYECKUE OCHOBBI METOJAA: DIJIEKTPOHHBIE COCTOSHUS
MOJIEKYJI, KJIaCCU(UKALKs JIEKTPOHHBIX IEPEX0A0B B MOJIEKYJIax, IIpaBuia oToopa.

16. B3auMoCBSI3b 3JIEKTPOHHBIX CHEKTPOB M CTPYKTYpbl OpPraHMYECKHX MOJEKYJI:
XpoMO(DOpBI U AyKCOXPOMBI, CONpsDKEHHE XpoModopoB, Hecnenupuueckoe U crenuduaeckoe
BIMSHUE PAcTBOPHUTENCH, OAaTOXPOMHBIH M THUIICOXPOMHBIH COBUTH, TUIOXPOMHBIM U
TUTIEPXPOMHBINA () PEKTHI.

17. Knaccudukanusi 1ojaoc MOMJIOIIEHUS B AJIEKTPOHHBIX crekTpax. M30uparenbHoe
NOMVIOIEHHE  BaKHEHIIMX  ayKCOXPOMHBIX M XpOMOQOpPHBIX TPYII:  HAaCBILICHHBIE
reTepoaTOMHBIE ayKCOXPOMBI, KapOOHMIIBHBI XpoModop, AUEHOBBII XpoModop, SHOHOBBII
xpoModop, OEH30JIBHBII XpOMOQOP.

18. IlpaBuna Bynsopna-®usepa.

19. Ipuntun padotel Y@ crnekrpodoromerpa. Ycnous usmeperus YD CrieKTpos.

20. IIpumepbl CTPYKTypHOTO aHajiW3a HEHACBIIEHHBIX OPraHMYECKHUX COEIMHEHUH IO
CHEKTpY noriouieHus B OnkHel odnactu YO crekrpa.

21. HK-cnekrpockonus. dusznyeckre OCHOBbI METOAA: YacTOTa M HMHTEHCHBHOCTb
MOTJIOUIEHUS] B KOJIEOATENbHBIX CIIEKTpax JBYXaTOMHBIX MOJIEKYJ, OCHOBHBIE KoOjeOaHus
MHOT'OQTOMHBIX MOJIEKYII.

22. B3auMoOCBsI3b WH(QPAKPACHBIX CIEKTPOB U CTPYKTYpPHl OPTraHMYECKHUX MOJICKYII:
BAJICHTHBIE U Je(OpPMaLMOHHbIE KOJIeOaHuUs, XapaKTePUCTUYHOCTh KoJieOaHuil U ee (puznyeckue
NPUYHHBL, ()aKTOPBI, BBI3BIBAIOIINE CIBHT ITOJIOC MOTIIOMICHUS M N3MEHEHHE UX UHTCHCUBHOCTH.

23. XapakTepuCTHUYECKOE IOIJIOIEHHE BaXXHEHWIIMX CTPYKTYPHBIX (pParMEeHTOB U
¢dynkuronansHbIx rpynn opranudeckux coenuHenuil: C-C, C=C, C=C, Cpon—Capon, Csp3—H,
Csypo—H, Ci,—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO,, C=N

24. CrpyxrypHble obnactu UK cnextpa. [IpuHIMIBI OTHECEHHS MOJOC MOTJIOLIEHUS.
[TocnenoBaTenbHOCTh MPOBEAECHUS CTPYKTYPHOTO aHAIU3A.

25. KonmnuectBennast UK-cnektpockonusi.

26. Ipunuun pabotel MK cnekrpodoromerpa. Ycnosus usmepenus MK crnektpos.
[Ipumeps! cTpyKTypHOro aHayin3a opranuueckux coeannenuit no MK cnextpy (obmacts 4000 —
650 cm™).

Paznen 4

27. CoBMecTHOE uCHOJIb30BaHUE Macc-cnekrpomerpun, YO, UK, IIMP u SAMP B
cnekTpockonuu. OCOOCHHOCTH CTPYKTYPHOTO aHajwW3a OPTaHWYCCKUX COCIAMHCHUH TIpH
COBMECTHOM HCTIOJIb30BAaHUU CIIEKTPATbHBIX METOOB.

28. ANTOpUTM CTPYKTYpHOTrO aHanu3a. [lpumepsl pereHust 3amad CTPYKTYPHOTO
aHaJIN3a, UMEIOIUX Pa3INYHYyI0 CTETIeHb CJI0KHOCTH.

7.2.  Tembl NTUCbMEHHBIX PaOOT (THUIIBI 32/1a4)

Oo0pa3en MHAUBUAYAJIBHOTO 3aaanus no AMP 'H CIIEKTPOCKOIMUM



9

Omnpenenure cTpykTypHyto ¢popmyiy BemectBa Ci1H;sCl no ero IMP 'H CIIEKTpY:

"H NMR Spectrum
(200 MHz, CDCl, solution)

expansion

expansion 1]
|
| il
1 l
J\r"‘\\.\wjﬂ'v{ J u“.l‘
T T T
15 1.0 ppm

Oo0pa3en mHAUBUAYAJIBHOTO 3a1anus no AMP Bc CIIEKTPOCKONNH

1
VYceranoButs ctpoenue BeniectBa C;H 1,03 o npeacraBnenusim cnexktpam AMP H u

B

Proton spectrum

C7H20;

kl i
| |
W J LJLML
2.06 207 2.07 297 2.97
| | I | | |
_—  ———————e_______ === t—————————————-|
40 3s 30 25 20 1.5 1.0
Oc, m.a. | DEPT-135 DEPT-90
14 MOJ0XKUTEIbHBIN | HET ITHKa
28 OTPHULATEIbHBIA | HET UKA
30 MOJ0KUTEIbHBIN | HET ITHKa
38 OTPULIATEILHBIN | HET MHKa
61 OTPULIATEIIbHBIN | HET MHKa
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TRAMSHITTANCE] 1

LoD

TRAMSHITTANCEL 1

10

173 HET MHKa HET MMUKa
207 HET IIHKa HET IMUKa

Oo0pa3en uHAUBUAYaJbHOTO 3ag1anus 10 UK-cnekTpockonun

Ha pucynke npusenenst MK-cniextpsl (I — IIT) H-rekcana (A), rekcena-1 (B) u rexcuna-1
(C). IlpoBeauTe COOTHECEHHE CHEKTPOB CO CTPYKTYPOH KaXJOTO COCAUHEHUS. YKaKUTE
XapaKTePUCTHUECKHUE YACTOTHI.

|
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111

Lon

50 o

TEHMSNLT THHLE] &1

T T T T
2000 1500 Looo 500
HAYENURBER! -1

T
4000 3000

Oo0pa3en MHAUBUAYAJBLHOIO 3a1aHNUs 0 Y D-CNEKTPOCKONHUHT

4-Xonecren-3-oH (I) oOpaszyer amerar eHONBHOU (OPMBI C Amax 238 HM. Ompenenwure,
kakyto ctpykrypy umeet amerat (II/III), paccunTtaB Ayax C MCTIONB30BaHUEM TIpaBui BynBopaa-
®dusepa.

T
~. jeot’
O Acy0 HO Ny
I HO/@é/ 111

OO0pa3zen MHAUBUAYAJIBHOTO 32/IaHHUS 10 COBMECTHOMY NPUMEHEHHUIO CEeKTPAJIbHbBIX
MeTO10B

AHecTeTHK HOBOKauH umeet opyrro-popmyny Ci3HyoN,O,. B ero AMP 'H CIIEKTpE J1Ba
tpuruiera npu & 2.8 u 4.3 m.a. xapakrepusytorcs KCCB 6 I'u; Tpuruter npu 1.2 M.1. ¥ KBapTeT
npu 2.6 m.a. umeror KCCB 7 I'm. UK-cniekTp mpenapara 3aperucTpupoBaH B Ba3eIMHOBOM
macie. OnpenenuTe CTpyKTypHYI0 (JOpMyJTy HOBOKanHa.
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% TRANSMITTANCE

1600 1400 1200 1000 800 600
WAVENUMBERS (CM-)

8B SIMP °C,mn. | DEPT-135 DEPT-90
12 MMOJI0KUTEIbHBIN HET I1Ka
48 OTPULIATEJIbHBIN HEeT MHKa
51 OTPHUIIATEIbHBIN HET MMHKa
63 OTPULIATEJIbHBIN HEeT MUKa
114 MMOJIOKUTEIBHBIN | TTOJIOKUTEIIHLHBIN
120 HET I1Ka HET I1Ka
132 MMOJIOKUTEIBHBIN | TTOJIOKUTEIIHLHBIN
151 HET I1Ka HET I1Ka
167 HET I1Ka HET I1Ka

7.3.  OOpaszern conepkaHus IK3aMEHAIIMOHHOTO OMIIeTa
®BIoy BO «JIOHEIIKHIA TOCYJIAPCTBEHHBIM YHUBEPCUTET»

Xummnueckuit pakyiapTeT

CrenuanbHOCTD: 04.05.01 @yunoamenmanvnas u  HPUKIAOHAA
Xumus

Creunanuszanus: DynoamenmanvHaa u NPUKIAOHAA XUMUSA

IIporpamMma moAroToBKH: Ilpozpamma cneyuanumema

Cemectp 7

VyeOHasa quCHUAILINHA Du3uueckue mMemoowvl UCCTE006AHUA
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BUJIET Ne 1

Onpenenuts CTPYKTYpHYIO (hOpMYITy BEIIECTBA MO €T0 CIIEKTpaMm:
132 (M) — 100%, 133 (M+1) —9.9%, 134 (M+2) — 0.6%.

IR Spectrum

{CCl, Solution) 1719

Y R | . ] | . 1 N
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JK3aMeHaTop

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mras oleHKa 3HAaHWKM OOYYaIOIIMUXCS MO JAUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKaJI€ MCXOJs M3 MaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHIM,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTHUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX W IMPAKTHYCCKUX 3aHATHH (ydacTue B OOCYKJIECHHUH TEKYIIETro M
MPOHICHHOTO MaTepuana, pelieHre 3a1ad 1 T.1L.).

Howmepa pazgenos Buner pabot Maxcnmaiboe
KOJINYECTBO OaJIJIOB

BrinonHenue 1abopaTopHbIX padoT 10
tema | —tema4 | CamocrosiTenbHas paboTa 10
KoHTposabHble paboThl 30
NTOI'O 50
OK3aMeH 50
OO0t uTOT 32 CeMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

O1eHKa 110 IATHOAIUILHON IIIKaJIe
KomnnuectBo Oamios "
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOTHO 3a4TeHo
70-74 D 3a4TEHO
60-69 E yIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4YTE€HO

0-34 F HEYJIOBJICTBOPUTEIHHO Ho 3a9TeH0

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA JIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 11 UTHBAJIM/10OB

B xozxe peanuzanuu JUCHUILTUHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOIHUTEIbHBIE METO B
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAllMH O0yJaIONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

1) JUIS CIENBIX U CIIA00BUIAIINX:

- JIeKUMu O(OPMISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOIO C
MTOMOII[HIO0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00ECIICUCHUEM;

- JUIS ~ BBIMIOJMHEHHs]  3aJaHus TpU  HEOOXOAMMOCTH  TMPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOKHO TAK)KE UCTIOJIB30BaHNUE COOCTBEHHBIX yBEIIMINBAIONTIX
YCTPOMCTB;

- MUChMEHHBIC 33aJIaHusT OPOPMIIIOTCS YBEIHMUECHHBIM MIPU(TOM.

2) JUTSI TITYXHMX U CIa00CTBIIIAIINX

- JIEKIIUU 0(hOPMIISFOTCSI B BHJIE DJIGKTPOHHOTO JJOKYMEHTA;

- MUChMEHHBIC 3aJJaHUS BBIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

- 9K3aMEH TIPOBOJUTCS B THCHBbMCHHOH (opMe Ha KOMIIBIOTEPE;, BO3MOMKHO
npoBeJieHne B popmMe TeCTUPOBAHUSI.
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3) JUIS JIML C HApyLIEHUSIMU OIIOPHO-/IBUTATEIBHOTO alnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
HIOMOILBIO0 KOMITBIOTEPA CO CHEMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCbMEHHBIE 3a[aHUs BBITIOJHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
(dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPENyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubimorpaduyeckuM pecypcam B CETH
WutepHer Ui kaxaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHSL HUHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX

— B IIEUaTHOHM (pOopMe yBETHUEHHBIM MIpUdTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

— B IeYaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroIKXCsl ¢ HApYIECHUSMHU OITOPHO-ABUIaTEIbHOIO anmnapara:

— B IIEUaTHOH (popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O ITPOLECCA

VY4yeOHble 3aHATUS MPOBOJATCS Ha xumudeckoM (akynbrere HoHI'Y (r. [loHenk, yi.
[Mopca, 17a). JIekuroOHHBIE 3aHATHS TPOBOASTCS B ayIMTOPUH, OCHAIIEHHON MYyJIbTUMEIUITHON
TEXHUKOM U nockol. JlabGopaTopHble 3aHATUS NPOBOAATCA B J1AOOPATOPUM, COJEpXKalIei
HEo0X0IMMOoe JIJIS BBITIOJTHEHUsT paboT o0opyaoBanue. B noctyne nmerorcs:

. [TepcoHanbHBIN KOMITBIOTEP

MynpTUMEAUIHBINA TPOEKTOP

Pedpakromerp AG0e

Y®-cnekTpodoTomeTp

Wndpakpacusiii ciektpomerp UR-10 (I'Y UTHOOY um. JI.M. JIuTBHHEHKO)

SAMP-cnextpomerp Bruker 400 MHz (I'Y UH®OY um. JI.M. JIuTBUHEHKO)

BonoctpyiiHblii 1 MACIISIHBINA HACOCHI

TexHOXMMHUYECKHE BECHI

AHaJIUTUYECKHE BECHI

Juctriarop

Kommekt cnenuanbHOM XUMUYECKOU MOCYIbI

PeakTuBbl
Jis caMOCTOSTENTbHOM paboThl MCIOJB3YIOTCSI TEKCTOBBIE U 3JEKTPOHHBIE PECypChI
HayuHoli 6u0moTekn YHUBEPCUTETA U IPYTHX JICKTPOHHBIX OMOIIMOTEYHBIX 0a3 TaHHBIX.

OOyuaronyecs HMMEIOT BO3MOXHOCTb  HCIIOJIb30BaTh y4deOHble MaTepualibl 110
JUCHUIUIMHE, pa3MEUIeHHble B O0JIayHOM XpaHWIMILE YyHuBepcurera. llpu wu3ydenun
JUCLUIUIMHBl HPUMEHSIOTCS 3JIEKTPOHHOE OO0y4YeHHe M JMCTaHIMOHHbIE 00pa3oBaTeNIbHbIC
TEXHOJIOTHH.
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C  wucnonp3oBaHUEM  pecypcoB  MIAaTGOPMbl  TUCTAHIIMOHHOTO  0Opa3oBaHUs
OCYIIECTBIIICTCS TEKYIIUHA KOHTPOJIb 3HAHWK OOydYalolmuXCsi Ha OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3YJIbTATOB CAMOCTOSITEIILHON paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. Merog SIMP 'H B CTPYKTYPHBIX HCCIECJOBAaHUSAX OPraHUYECKUX COCIMHECHMIA:
yaeoHoe nocodue / C.I'. baxtun, M.A. CunensuukoBa, T.I'. Topuna. - [Joumeuk: [OY BIIO
«JlonHY», 2021. — 86 c.

2. dusznueckrue METOJNbl HCCIECNOBaHUA: COOPHHMK 3ajad JJisi CaMOCTOSITEIIbHOU
pa6otsl / C. I'. baxtun, M. A. CunenbankoBa, T. I'. Topuna. - Jlonenk: 'OY BIIO «/lonHVY»,
2017.-82c.

3. CriekTpanbHble METOJbl MCCIEJIOBAaHUS B OPraHUYECKOW XUMHH U OWOXHUMUU:
y4e0HO-MeTOINYecKOoe TMocobue K ceMuHap. W 7Jabd. 3aHATHUSAM (i1 CTYICHTOB JHEBHOU U
3aouHoit gopm obOyuenwms) / A. H. lllennpuk, B. B. Kocmeraun, O. B. bapanosa.- JloHenk :
HonHY, 2012. - 118 c.

4, CHexTpoCKONus SIepPHOTO MAarHUTHOTO PE30HAaHCa Il XMUMUKOB: [yUCOHHMK st

xuM. crnenuanbHocTeld By30B]| / FO. M. Bonosenko, B. I'. Kapnes, 1. B. Komapo u ap. -
Mocksa: MB®HII, 2011. - 694 c.

11.2. JlonosmHuTenbHas IUTEpaTypa

1. Cunbepcreiin P., Beoctep @., Kumn JI. Cnekrpomerpudeckas uaeHTUDUKAIUS
oprannueckux coeaunenuil. — BUHOM. JIa0. 3nanwuii, 2011.

2. Kasumpina JILA., Kymnerckas H.b. Ilpumenenne Y®-, UK-, AMP- u macc-
CIIEKTPOCKOIIHUH B Opranndeckor xumuu. M.: 3n-Bo Mock. yH-Ta, 1979.

3. HNodde b.B., Koctuko P.P., Pasun B.B. ®usnueckne MeTOIbl OMpeneiIcHHS
CTPOEHHS OpraHndeckux Mosiekyia. M.: Beicias mkona, 1984.

4. bpayn /l., ®noiin A., Celtnz6epu M. CnekTpocKkonusi OpraHUYecKuX BEIIECTB.
M.: Mup, 1992.

5. Muponos, B. A. CriekTpocKomnusi B OpraHMYecKor XUMHUHU: cOOpHHK 3a1a4d / B. A.
Muponos, C. A. fIukoBckuid. - M.: Xumus, 1985. - 230 c.

6. IIpea 3. OmpenerneHne CTPOCHHUS OPTraHUYECKUX COCAUHCHHA: TaOJUIIBI

cnekTpanbHblXx AaHHbIX / 3. Ilpeu, ®. bronbmann, K. Addonsrep; mep. ¢ anrn. b. H.
Tapacesuua. - M.: Mu: BUHOM. JIa6. 3nanuii, 2006.

12. NHOPOPMAIIMOHHBIE PECYPCHI

1. HaunuonanbHast 3JIEKTPOHHAsI OoubIHoTEKA (H3B): dhenepanpHas
rocynapcTBeHHass MH(popmanuonHas cucrema / MunuctepctBo Kynsryper PD; Poccuiickas
rocynapcTBeHHas oubnumoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOAHBIN, oAnucka. HeoOxonuma ycTaHOBKa MPOTrPaMMHOTO
obecnieueHus. — TEKCT: AMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrpoHHast 6ubanoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nmocTyma: Ijisi aBTOPU3OB.
II0JIb30BaTENEH. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snexkrponnast Oubnmoreka «KubepJlenmnka»: caidt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: EKTPOHHBIMN.
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4. DNeKTpOHHO-OUOIMOTeUHAS cHcTEMaA «Jlanby»: [caitT]. - URL:
https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyma: Aiisi aBTOPH30B.
nosb3oBaTenel. — TeKcT: 3JIeKTPOHHBIM.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: it aBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anextponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mgoctyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 TTosib3oBaTenei JJonl'y.

8. JaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsld // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'Y Ne 46484614)

2. Microsoft Office (kopnoparusHast nunen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (siumiensust mporpammel Dream Spark juist BeICInX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunenszun GPL, Apache,
BSD mist cB0G01HOTO IPOrpaMMHOTO 00eCTieueHHs).
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