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I. AuHoTanus
1. lleanb 1 321294 JUCHUIIINHBI

L]eny NaHHOW AMCUMIUIMHBI — HAYYUTh CTYAEHTA-OpraHUKa yCTAHABIMBAThH
CTPYKTYPY OPraHUYECKHX COCIMHEHHM 110 €r0 CIEKTPAIbHBIM XapaKTEPUCTUKAM.

Pa3Butne OpraHMyeckol XUMHHM HEBO3MOXKHO 0€3 HCIOJIb30BaHUS
(buU3HYECKUX METOJOB MCCIEAOBAHUS U XUMHUK-OPTaHUK JI0JDKEH YMETh PUMEHSITh
JAr00BIE METO/IbI, KOTOPbIE MOTYT OKa3aTh €My ITOMOILb B PEIICHUU CTOAIIUX MEPE
HUM 3a1a4. [IpuMeHsieMble B OpraHMu4ecKOd XUMHUHM (PU3NYECKUE METOJIbl BEChbMa
pa3zHooOpas3Hbl. OgHaKo HambOosee 3PPEKTUBHO UCIONIB3YIOTCS HEKOTOPHIE BH/IbI
CHEKTPOCKONMU: yJIbTpaduoeToBas, HH(ppaKpacHas U CIEKTPOCKONHUS SIEPHOTO
MarHUTHOTO pPE30HaHca.

3amauu TUCUUIUIMHBI - BbIOOP METOJOB HCCIEIO0BAaHHUS OOYCIOBJIEH KaK
MIMPOTOM MX NMPUMEHEHMSI B MPAKTUKE XMMHKOB-OPIaHUKOB JJIsi YCTaHOBJICHUS
CTPOCHMSI CHHTE3MPYEMBIX COCAMHEHWHW U BBUICHEHHMS WX (U3HUECKUX H
XUMHUYECKUX CBOMCTB, TaK U OCHAIIEHHOCTHIO COOTBETCTBYIOIIMM 000PYI0BaHUEM
kadeapel. B npennaraeMoM yuyeOHO-METOJUYECKOM KOMILIEKCE B CHKaTod (popme
JAIOTCSI OCHOBBI METOJbl, €ro IMPUMEHEHHE, NpPaKTUYECKUe padoThl, 3aJauH.
[IpencraBnensl  pa3jienbl, BKJIOYAIOUIME  JUArHOCTHYECKHE  MaTepHualbl,
KOHTPOJIbHBIE 337auM, 3a/1a4yd JJI1 CaMONOAroTOBKHU. IIpumepbl momoOpaHbl Tak,
4TOOBI JaTh BO3MOXHOCTh OYIyILIEMY CIELUUAIMCTy MPAKTUYECKU HCIOJb30BaTh
3TOT MaTepual U MOKa3aTh JOCTUKEHUS COBPEMEHHON XUMHH.

W3noxxeHue Teopuu, ONUCAHUE OCOOEHHOCTEH METoJa U amnmaparypsl
OOBIYHO JaeTcst B o0meM Kypce «DU3MKO-XMMHYECKHE METOJIbl HUCCIIEI0BaHUS
CTPYKTYPBI OPraHUYECKHUX COCIUHEHUID.

2. Mecto mucuumnimabl B cTpykrype OOII

JucuuniarHa BXOAWT B DIJIEKTUBHBIC MHCHMIIIMHLI 2 00S3aTECIHbHOM YaCTH
broka 1. «JlucuumnianHey y4eOHOTO IJIaHa.

HucuurmmHa  «CHEeKTPOCKONHSI  OPTaHUYECKUX  COCIMHEHUUN»  SBISAETCA
Oasupyercs Ha JUCHUIUIMHAX 0a30BOM dYacTh OJIOKa: WHOCTPAHHBIA  S3BIK,
dbunocodckue MpoOIeMbl XMUMHH, KOMITBIOTEPHBIE TEXHOJOTMM B HAayKe U
00pa30BaHHUM.

3. O0beM aUCHUILIMHBI: 6 3aUeTHRIX enuHuIl, 216 akageMUUecKHUX yaca, B TOM
qucJe:

KOHTAKTHAS ayJAuTOpHasi padora: yiekiun 15 dacoB, mabopatopHbie paboTh - 45
9acoB, B T. 4. JJaDOpaTopHast MpaKTHUYeCKast IOJIr0TOBKA - 45 4acos;

KOHTAKTHAsI BHeAyJIUTOpPHAasi padoTa: KOHTPOJb CAMOCTOSTENIbHOM padoThl 10
YacoB,;

camocrosiTesibHas padora: 119 yacoB, KOHTPOJIb — 27 4acoB.



4. [Inanupyemblie pe3yJbTaTbl 00y4eHHUS MO TUCHMILIUHE, COOTHECEHHbIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHHUA Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

dopmupyembie

KOMIICTCHIINHU

TpeOoBanus Kk pe3yjabTaTam 00yueHHs!
B pe3yabTare u3yueHus: JUCHUINIMHBI

CTYACHT JT0JIKCH:

OIIK-1 CrocobeH BBINOJIHATE
KOMIIJIEKCHBIE

AKCIIEPUMEHTAIBHBIE U PACUETHO-
TEOPETUYECKHUE HCCIICIOBAHUS B
M30paHHON O0JIACTH XVUMHU WA

CMEKHBIX HayK c
UCIOJIb30BAHUEM COBPEMEHHBIX
pUOOPOB, MIPOrpaMMHOTO

oOecrreyeHnss M 0a3 JTaHHBIX

OIIK-1.1 Mcnonb3yeT CyneCTBYIOIIUE U
pa3pabarbIBacT HOBbIE METOAUKH MOTYYECHHUS U
XapaKTepU3aluy BEILIECTB U MAaTEPUAIOB JJisi
pelieHus 3a7a4 B M30paHHoi 00J1acTh XUMUH
WM CMEXHBIX HayK.
OIIK-1.2 Ucnonwsyer
00OpyZI0BaHUE, MPOTPAMMHOE OOECIICYCHUE U
npodecCuOHabHBIE 0a3bl JAHHBIX I PEIICHUS
3aad B W30paHHOM O00JIaCTHM XHMHUU WU

COBPCMCHHOC

UHTEPIPETUPOBaTh U 00001IaTh
PE3YyIbTATHI AKCIIEPUMEHTATLHBIX
u PacYeTHO-TEOPETUIECKUX
paboT B wu30paHHON O0MAaCTH
XVMHHU WITA CMEKHBIX HaYK.

po(hecCHOHATTLHOTO CMEXHBIX HayK.
Ha3HAYEHUSL.

OIIK-2 Crnioco6en | OIIK-2.1 IIpoBoaUT KpUTUUECKUI aHATH3
aHaJIM3UPOBATh, PE3yJIbTaTOB COOCTBEHHBIX

DKCIIEPUMEHTAIbHBIX U PaCYETHO-
TEOPETUYECKUX PabOT, KOPPEKTHO
VHTEPIPETUPYET UX.

OIIK-2.2 @opmynupyeT 3aKiIlOYEHHs W

BBIBO/IbI 1o pe3yJpTaTam aHaJIM3a
JIUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
DKCIIEPUMEHTAIBHBIX 51 pacyeTHO-

TEOPETUYECKUX pPadOT B H30paHHON o0JacTh
XUMHH WM CMEKHBIX HAyK

6. ®opMa NMpPoOMeKYTOYHOM aTTeCTALMHU U CEMECTP MPOXOKIEHUsI

AK3aMEH BO 2-M CEMECTpE.

7. SI3bIK NIpenogaBaHusi PyCCKUM.

II. Conepaxanue TMCHUILIMHBI (MJIA MOYJIf1), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pa3nesiam) ¢ yka3aHueM OTBEICHHOT0 HA HUX KOJIMYECTBA AaKAJeMHYECKIX YaCOB
¥ BU/JIOB YUeOHBIX 3aHATHI

1. /st cTy/ieHTOB 04HOI1 opMbl 00yUeHHUsI

Bcero \ KonTakTHas padora (4ac.) \ CamocT.




Y4yeOHasi nporpamma -
HaMMEHOBAaHHUE Pa3/ieJioB U TeM

(uac)

Jleknun

JlaGopa
TOPHBbIE
padoThI

KoHTponb

padora(ua

c.)

Beenenue. [Ipeamer u 3anaun
Kypca. CHEKTpOCKONHS Kak
CPENCTBO UCCIIEOBAHUS
OpPTraHUYECKUX MOJICKYIL.
CpaBHuTENBHAS
XapaKTEPUCTHUKA Pa3IHMYHBIX
BHUJIOB MOJICKYJISIPHOM
cunektpockonuu (MK, YO,
KP), AIEPHON
CIIEKTPOCKOTINHU (IMP,
AKP), cnexkrpockonuu OIIP
U UCIOJB30BaHUE HUX Kak
CPEICTB UCCIIEJOBAHUS
OpPTraHUYECKUX COCTMHEHUMN.
Hogble BO3MOKHOCTH B
UCCIIEOBAHUH OPTraHUYECKUX
BEILIECTB, TaMMa-pe30HAHCHAs
CIEKTPOCKOMUS
(meccbayapoBckasi),
($hOTORIEKTpOHHAS U
PEHTTEHOAIEKTPOHHAs
CIEKTPOCKOMHUS,
PEHTTEHOCTPYKTYPHBIN 151
AIEKTPOHOTpapruecKuit
Metonbl. Ilpumenenne SOBM
JJIsl YCTAaHOBJICHUSI CTPOCHUS
OPTaHUYECKUX COCIIMHCHUU.

19

12

Tema 1. OG6mme cBeneHus o
CIEKTpax

XapakTepuCTHUKa
AIEKTPOMArHUTHOTO
W3JIyYEHUS. OcHOBHBIE
napaMeTpbl: JJIMHA  BOJIHBI,
4acTOTa, BOJIHOBOE  YMHCIIO.
Oo6nacThb ONTHUYECKUX
CIIEKTPOB: NK-obnacts,
BUIUMas U yibTpaduosieToBas.
3aKOHbBI TOIJIOLIEHHS] CBETA.

OObeIMHEeHHBIT 3aKOH
JlamGepra-bapa. Crioco6b1
N300paKECHUS CIIEKTPOB

IIOTJIOIICHU A

25

15




Tema 2. HHupaxpacHas
CIIEKTPOCKOMUSA
[IpoucxoxxaeHne  CIEKTPOB.
KonebGanus u crekTpsl 1ByX- U
MHOTOATOMHBIX MOJICKYIL.
YUucno moiioc B CHEKTpeE.
HopmanbHbie KOJICOaHUSI.
CkenetHple U TPYMNIOBbBIE
JaCTOTHI
(xapaktepuctuyeckue). CBs3b
KOJICOATEIBHBIX CIIEKTPOB CO
CTPOCHHEM OpPTaHMYECKUX
COCMHCHHA. AHAJIN3 YacTOT
HEKOTOPBIX TPYIIIL.
DKCnepUMEeHTAIbHBIC JTaHHBIC
M0 KjJaccaM OpraHUYeCKHX
coequHennii. OOIHEe CBEIEHUS
0 CHEKTPOCKOTINH
KOMOWHAITMOHHOTO PaCCEesTHUS
(CKP). [Tpoucxoxienue
CIIEKTPOB CKP 151
HEOO0XOIMMOCTh 179
OpUMEHEHUsT  JJIs1  TOJHOU
XapaKTEepPUCTUKU  KoyieOaHUM
MOJICKY!L.

32

17

Tema 3.2JIeKTPOHHBIE
CIIEKTPBI OpPraHMYecKuXx
MOJIEKY.JI

OcHOBHBIE BOIIPOCHI,
pemaempie ¢ nomomiplo Y d-
CHEKTPOCKOMHH.
[IponcxoxaeHne JIEKTPOHHBIX
CIIEKTPOB. Knaccuduxanus
AIEKTPOHHBIX NEPEXOOB.
Tepmunonorus 151
0003HaueHUs, IPUMEHSIEMbIC B
AJIEKTPOHHOM CIIEKTPOCKOINH:
0aTOXpOMHBIN  (KpacHbIN) U

TUIICOXPOMHBIN (cunwMiN)
CBUTH, COJIbBATOXPOMHBIE
b dexThI, XpoMoQopHl,
ayKCOXPOMBI.

DJIEKTPOHHBIE CIIEKTPBI
OCHOBHBIX KJIACCOB

OPTraHUYECKUX  COCIUHECHUU.
Henaceinmennsie coeauHeHUs,

33

20




KapOOHWJIbHBIE  COEAMHEHUS.
Oddexter  conpspkeHHS B
AIIEKTPOHHBIX CHEKTpax:
OyTaaueH, BUHWIOTH, TIOJHEHbI
C=C-C=0. OMIHUpUYECKHE
npaBuiia BBIYUCIICHUSI
MaKCUMYMOB  Amax  IOJIOC
MOTJIOIIEHUSI B COMPSIKEHHBIX
CUCTEMAX (npaBuiio
Bynsopna).

Tema 4. CHnexkTpockonus
SIIEPHOTO MAar-HMTHOI'O
pe3onanca (SIMP)

OCHOBEI METoJa SIMP.
MarnurHbele CBOMCTBA  SAJED.
SBnenue SAMP B kinaccudeckon
TpakToBKe. I[IpuHIMIUANbHAS
cxema npocreumero AMP-
CIieKTpoMeTpa. XUMHYECKUIN
CIBUI M €ro HU3MEpPEHHUE.
BHemmHue W BHYTpPEHHHE
ATajJoHbl. Pa3auyHpie IIKaIbI
XUMHUYCCKHX CJIBUT'OB u
COOTHOIIEHUE MEXIy HUMMU.
HMcnonp30BaHHEe XMMHUUYCCKHUX
CJIBUTOB B CTPYKTYPHOM
aHaJIn3e. Ta0auiml
XMMHUUYECKUX caABUTOB. Pacuer
XUMHYCCKHUX CIIBUT'OB
IIPOTOHOB MO  AJAUTHUBHOMU
cxeMe. ToHKas CTpyKTypa
CUTHAJIOB SAMP u ee
MIPOUCXOXKICHHE. Cnun-
CIIMHOBOE  B3aMMOJCHCTBHE.
OcHOBHEIE CBeICHUSA 0
BO3MOKHOCTH MIPUMEHCHUS
SAMP CB, P3! F u np.

29

15

Tema 5. DJIEKTPOHHBIN

NapaMarHUTHBIA  PE30HAHC
(O11P)

dusnueckas IpUpoIa
aBiaeHnii. Bua cnektpoB DIIP
MTPOCTEUIIINX paauKanos.

B03MOXHOCTH HUCIOIB30BaHUS
OIIP B opranmyeckoil XUMUHU.
Macc-CrieKTpOCKOUs.

33

20




Monekynspras  Macca WU
ONPENEIICHNE  MOJIEKYJSIPHOU
bopMyIbI. Macc-
CIIEKTPOCKOIIMYECKUM pacmas.
[Ipoucxoxenue 17§
MHTEpHpETALNS Macc-
CIEKTPOB

Tema 6. 35 3 8 4 20
Peppakromerpuueckue
MeTObI

[loka3aTenp DpEIOMIICHUS U
yZeJIbHAs pedpaxus.
[lonspuzyeMocTb U €€ CBA3b C
YACIBHOM M  MOJEKYIIPHON
pedpakmueir.  CTpyKTypHBIE
WHKPEMEHTBl U  TPYNIOBBIE
pedpakiuu. Pedpakuuu
cBsa3eid. COOTHOIIEHUS MEXITY
pedpakuusimMu CBI3€ W
aTOMHBIMHA pedpakuusmMu.
['panuis! IPUWIOKUMOCTH
aJIATUBHON CXEMBI
DK3IBTALMM  MOJIEKYJISIPHOU
pedpaxum. IIpumenenne
MOJIEKYJISIPHOM pedpakuuu ass
ONpeaeICHUS CTpOEHUS
OpPraHMYEeCKUX  COCIUHEHHI,
O0COOEHHOCTH CTPYKTYPBI,
BBISIBJIIEMBIE € TOMOUIBIO
MOJIEKYJIIPHOU pedpakiuu
KOHTAKTHAs1 BHeayIMTOPHAasi 10
pabora

Hroro: 216 15 45 27 119

III. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

VYyebHas mporpamma —
HaNMEHOBAHHE PA3JIEIIOB U
TeM (8 cmpocom
coomeemcmauu ¢ pazoenom
11 PITJ])

Bun 3anatusa

O06pazoBarenbHbIe TEXHOJIOTHH




Tewma 1. OOwmue cBeaeHus
O CIIEKTpax
XapakTepucTrka
AIIEKTPOMATHUTHOTO
U3ITyYEHHUS.

Jlexknus

JIaboparopHbie pabOThI

Tpanunronnsie (GpoHTATBHAS
JICKLIUS)

TexHonorus npobIeMHOT0 00ydeHUs
['pynnosas pabota

Tema 2.MudpaxkpacHas

Jlexuus

Tpaauunonnsie (ppoHTANBHAS
JIEKLIMSI, peUICHUE YIPaXHEHUN U

CIICKTPOCKOIINUA
3a/1ay4)
JlaGopaTopHbIie pabOThI TexHomorus nmpoo6JIeMHOT0 00ydeHUs
['pynnoBas pabota
Tema 3. JuexkTpoHHbIe | JIexuus TpanunronHsie (GpOHTATBHAS

CIHICKTPLI OPraHNvIeCKHUX
MOJIERYJI

JlabopaTopHbie pabOThI

JIEKIIMSl, peLICHUE YIIPAaKHEHUN U
3a/1ay4)

TexHonorus mpobIeMHOTO 00yIeHUS
I'pynnosas pabora

Tema 4. CnekTpockonusi
SIICPHOT0 MAr-HUTHOIO
pe3onanca (SIMP)

Jlexuus

JIaGopatopHble pabOoThI

Tpaguumonnsie (ppoHTANBHAS
JICKIUS, pelIeHHEe YIIPAKHEHUH U
3a/1ay4)

TexHonorus npobaeMHOro 00ydeHus
['pynnoBas pabota

Tema 5. DAeKTPOHHBIN

Jlexuus

Tpaauumonnsle (ppoHTaNbHAS

napaMarHUTHBII JEKIUA, PEUICHUE YITPAXKHEHUN U
ajad
pesonanc (ITIP) sajad)
JlabopaTtopHbie paboTel | TexHOIOTHS MPOOIEMHOT0 00yUeHUS
I'pynnoBas pabora
Tema 6. | Jlexuus Tpamuionnsie (GppoHTanbHAsS

Pedpakromerpuueckue
MeTO/bI

JIaGopatopHbie pabOThI

JIEKIIMSI, pEUICHUE YIPaXXKHEHUN U
3a/1a4)

TexHonorus npobIeMHOro 00ydeHus
['pynnoBas pabota




IV. Ouenoynsie MaTepuajabl AJs NPOBEeJCHUS TEKYyLIeH M NMPOMEXKYTOYHOM

aTTecTanuu
Pe3syabTar TumnoBbie KOHTPOJIbHBbIE IToka3zaTenn u
(uHOMKATOP) 3aJaHMs IS OLlEHKHU KPUTEPUH OlleHMBAHUSA
3HAHUM, YMEHUH, HABBIKOB | KOMIICTCHI[UH, IIKAJIA
OllEHNBAHMS
OIIK-1.1 1. IIpoBoas peakiuto OtBeT
HUTPOBaHMs OEH30171a, paBUIbHBIN C
CTYJIEHT MIPU 00BACHEHHEM u
MIPUTOTOBJICHUU npuMepamu — 3 Oanna
HUTPYIOIIEH CMECH T10 (OTAMYHO)
OIIMOKE BMECTO OTtBeT BepHbI 0€3
KOHLIEHTPUPOBAHHOM npuMepoB — 2 Oamwia
CEpPHOM KHUCIIOTHI (xoporiio)
UCIIONIBb30BaJ PoCcPOpHYIO. OTtBet BepHbI 0€3
B UK- cniektpe mpoaykra oObscHeHMt — 1 Oayn
HUTPOBAHMS OOHAPYKEHBI (YZ1IOBIETBOPHUTEIBHO)
CJIEYIOIIME TTOJIOCHI, CM-1:
3080, 2960, 1600, 1460,
1540, 1345, 1310, 780, 850,
690, a B IIMP-cniekTpe
ATOTO BEIIECTBA
HaOIromaeTcs
€INHCTBEHHBINA CUTHA —
MYJIBTUILIET B 00s1acT 7,5-
8,2 m.1. Ha ocHOBaHuMn
CIIEKTPAIHHBIX JAHHBIX
OTpeeNnuTe, yAIOCh JI
CTYAECHTY MOJYYUTh
HUTPOOEH301.
2. 3aKOHBI MOTJIOLIEHUS
cBera. OObEeTMHEHHBIN
3akoH JlamOepTa - bepa
OIIK-1.2 1. VYkaxwure OtBer
ocobennoctu MK- paBUJIbHBIN C
CIIEKTPOB CJICAYIOMINX | OOBICHEHUEM u
COCMHEHUN: alleTOH, | mpuMmepamMu — 3 Oasia
YKCYCHAsl KACJIOTA, (OTAMYHO)
ATUJIALETAT OTtBeT BepHbI 0€3
2. Ilpenyoxure npuMepoB — 2 Oamna
CTPYKTYpBbI (xopor1io)
COCMHEHUN

HNMCIOIIHNX TOJIBKO




onuH curHai B 'H- OTtBet BepHBIN 0€3
SAMP-cnektpe: CsHi,, | 00bsicHernii — 1 OGamn
CsHo (Y1OBIETBOPHUTEIHHO)
OIIK-2.1 1. Kak pazmuuuts 11o OtBer
HK-cnexktpam MIPABUJIBHBIN c
AUETOHUTPUI U 00BsCHEHHEM u
AHWJIMH. npumepamu — 3 Oamia
2. Kakomy u3 (OTIINYHO)
PUBEICHHBIX OTtBet BepHbIN 0€3
COCJIMHEHUM npuMepoB — 2 Oamia
COOTBETCTBYET (xoporti1o)
nangHele [IMP- OTtBeT BepHbI 0€3
CHEKTpa, M.JL.: o0bsAcHeHHd — 1 Oayn
7,3;10,0 a) 6en3oiiHas | (yAOBJICTBOPUTEIHHO)
Kuciora, 60
OEH3UJIOBBIN CIIUPT
OIIK-2.2 1.Kakomy H3 TpPUBEICHHBIX OtBeT
HIXKE COCOMHEHUN | PABUIIbHBIN c
cooTBeTCTBYIOT JlanHble K- | 00bscHeHneM U
crekrpa, cM': 2870, 2220, | npumepamu — 3 Oamna
1465, 1420, 1380, 1200 (OTIINYHO)
a) n- OTBeT BepHbIi O€3
METOKCUOEH3HUTPUIT npuMepoB — 2 Oamwia
0) (xopori1o)
aleTuiIeHKapOOHOBas OTtBeT BepHbI 0€3
KHCJIOTa o0bsicHeHud — 1 Oamn
B) HUTPUII | (YIOBJIETBOPUTEIHHO)
METOKCUIIPOITMOHOBOM
KHUCJIOTHI
2. ITpeackaxure 4uciio
pALIEIUICHUN TSI KaXKI0T0
MPOTOHA B CJIEAYIOIINX
MOJIEKyIax
a) CHBrCH;
6) CH3OCH2CH2BI’

V. YueOHO-MeTou4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCIMILIUHBI

1. PexkoMenmyemas Jmreparypa
OcHoBHast:
1. OpnoBa A.M. Opranudeckas XuMus [ DIEKTPOHHBIN pecypc]: yaeOHoe mocodue.
- MockBa : MOCKOBCKHI1 TOCYJapCTBEHHBI CTPOUTENIbHBIA YHUBEpcUTET, Al [In
Op Meauna, Ob6C ACB, 2016. - 230 c. - Kaura naxoaurcs B 6azoBoit Bepcun DbC
[PRbooks. — Pesxxum noctyna: http://www.iprbookshop.ru/48034.html



http://www.iprbookshop.ru/48034.html

0) /lonoTHUTE/ILHAA JIATEpaTypa:

1. Mapsxuna B.C. TeopeTnueckue OCHOBBI METOAOB CIIEKTPAJIBHOIO aHalIM3a
[DnexTpoHHBI pecypce]: yaedHoe ocodue / B.C. Mapsixuna, E.A. Kynasuna, E.A.
CrtporaHoBa. — DJIEKTpPOH. TEKCTOBbIE AaHHble. — OpeHOypr: OpeHOyprckuit
rocygapctBeHHsbli yausepcurer, 9bC ACB, 2016. — 135 ¢. — 978-5-7410-1517-
9. — Pexum noctyna: http:// www.iprbookshop.ru/69953.html

2) IIporpamMmMHoe oOecrieucHne
a) JIneH3noHHOE MporpaMMHOE 00eCTICUeHHIE
6) CB00OOTHO pacnpoCcTpaHsIeMOoe POrpaMMHOE 00ECTICUCHHE
3) CoBpemenHbIe npodeccuoHanbHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI
4) IlepedeHp pecypcoB HHPOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTh «H-TepHET,
HEOOXOIMMBIX JIUISI OCBOCHHUSI AUCIUTLIHHBI
1. http://www.xumuk.ru/
2. http://nehudlit.ru/books/subcat283.html
3. http://www.krugosvet.ru/enc/nauka i_tehnika/himiya/BIOHIMIY A.html
4. http://elibrary.ru/
5
6

. http:// www.medbook.net.ru/23.shtml
. http://www.chem.msu.su/rus/teaching/kolman/index.htm

VI. MeToanueckne MaTepraibl 1Jis1 00y4AIOIIHUXCS 110 0CBOCHHIO IUCHMILTAHBI

ITPUMEPBI 3AJTAY U YHPAQKHEHI/H}'I
I CAMOCTOSATEJIBHOU PABOTBI

1. B SAMP-cnextpe coenunenusi, umeromiero cocras C,HsBr, umeercs nybner B
CUJILHOM TIoJie 2,5 M.J. M KBapTeT B cjaabom mojie 5,8 M.J. ¢ COOTHOIICHHEM
mmomanen 3:1. Kakoe ctpoenne nmeer coeiMHEHNN?

2. Hamummrte ctpyktypbl coegunenuit CsHiCls (a) u CsHiCl; (0), xoTopsiMm
COOTBETCTBYIOT clieytouiue nqanusie AMP: a) tpurnner 4,52 m.a. u nyoner 6,07
M.Jl. C COOTHOIIIEHHEM IJIOIIaie curHaia npotona 1:2; 0) cunruer 2,20 M. u
nyoner 4,02 m.11. ¢ cooTHoeHreM Tomazei 3H : 2H.

3. Ilpennoxure cTpykrypHble dopmynbl BemecTB coctaBa CsH,OCl m ux UK-
XapaKTePUCTUKH.

4, BGIHCCTBO COCTaBa CgH]()O HUMCCT ABa M30MCEpPaA. II CAJIOKHNTC UX CTPYKTYPHI U
YKTY
YKAXXUTC JaHHBIC UX I[IMP -CIICKTPOB.

5. Ompenenute cTpykTypHyro (opmyny coenunenusi coctaBa C;HgSH, ecnu B
cniektpe AIMP 3Toro coenuneHus oOHapy)eHbl CUrHaIIbI nipu 7,2; 3,27; 2,30 m.1.
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6. Ilpenckaxure HUK- u AMP-cnexktpel coenunenuii: CH3;CcHs-OCH,CHs nu
CsHsCH,OCH,CHj3;.

7. Ykaxute paznuuus B HK-cmekrpax aierona, areToykcycHoro sdupa u
areTopeHOHA.

8. Ilpenckaxure CTPYKTypy M CHEKTpajbHbIC JaHHBIE COEAUHECHHUS COCTaBa
CsH;Cls.

9. Kak paznuuuts no K- u IMP-cniekTpam TO1yo0J1, #-KCUII0JI U ME3UTHUJICH.

10. Coemunennss CHCIL,-CHCI, (6=6,0 m.1.) m CCl;-CH,Cl (6=3,9 m.n.) maiot B
AMP-cniektpax cuHrierbl. OObSICHUTE MPOUCXOKICHUE CUHIJIETOB U Pa3Inyus B
XUMHAYECKUX CIBUTAX.

11. IIpu kOMHaTHOW TeMIlepaType HHUKIOTeKCaH umeeT oauH nuk B AMP-cnekrpe.
[Ipu Temnepatrype no -70°C curnan ymwmpsiercs, a npu -100°C paznensiercss 4eTKo
Ha JBa nuka. O0bsicHUTE HAOJII01aeMO¢e SIBJICHUE.

12. UccrnenyeMoe COSTMHEHUE COMCPKUT METHUIIBHYIO U METHJICHOBYIO TPYIIIBI U
pactBopsieTcs B Bojie, MeTanoue, atanosne, CCly, CHCls, 6ensone, arnierone. Kakue
13 Ha3BaHHBIX PACTBOPUTEIICH CIIeyeT UCIIOIB30BaTh JJIS 3allUCH crieKTpoB SIMP?

13. IIpennoxure UK- u AMP-cniekrpanbHble XapaKTEpUCTUKU I O€H3MIIaleTara.

14. Kak ¢ nomomipto AMP-cniektpoB pazmuuuth coenunenus coctara C,H;Cl3?
15. Kak ¢ nomomnibto MK-cnekTpoB pa3inyuTh alleTUIAIETOH, JUMMETHIICYIb(POKCH]T
U aleToH?

16. Onpenenute cTpyktypy coeauHenust CsHgO, ecnm B CIEKTpe MPUCYTCTBYIOT
cneayromue mojgockl mornomieHus: 1680 (c.); 1600 (cp.); 1580 (cp.); 1450 (cp.);
1360 (c.); 1265 (c.); 755 (c.); 690 (c.) em.

17. ®eHon ¢ auokcaHoM oOpa3yeT BOJOPOJHYIO CBf3b. lIpenckaxkure, Kak
M3MEHHUTCS TPOYHOCTh TAKOM BOJIOPOTHOM CBSI3H IPH BBEJICHUH B MOJICKYJTy (heHOJIa
cnenyromux 3amectureneit: n-CHs; m-Cl; n-Cl; n-NO,; m-CH30; n-CH;0.

18. B UK-cnektpe muc 1,2-nmknonesrananoiia nojoca norionieHnss OH-rpymnmsl
uMeeT 0osiee HU3KYIO YacTOTY, YEM MoJioca NMOTrJoeHus cBoooHoit OH-rpymnsbr;
W 9Ta IMoJoca HE ucYe3aeT Jaxe IMpu CUIbHOM pa3baBineHuu. [lpuBenute
BO3MOYHBIE OOBSICHEHUSI.

19. B kakue (yHKUMOHAIBHLIE TPYIIIBI BXOIAT aTOMBI KUCIOPOAa U a30Ta B
coenunenuu ¢ Opyrro popmymnoit C;H 3N307, ecnmu B UK-cniektpe HaOmomaroTCs
MHTEHCHUBHBIE o10ckl ipy 1590 em™! 1 1330 em™!, mmpokas nonoca B o6mactu 3500-
3360 cm! v momocet pu 1125 1 1047 em™.



20.B HK-cnekTpe amneTmianeToHa HAOMIONAIOTCA — CIEAYIONIME  IOJIOCHI
nornomenus: 1730; 1680; 1640 cm!. Cuenaiite oTHECEHHE STHX MOJIOC, YUUTHIBAS
TayTOMEPHIO COCTUHEHUS.

21.B IIMP-cnextpe naypokca-9 (memonorenHoe IIAB oOmeit ¢dopmyns
C11H23COO(C,H40),.H, rae np,=9) oOHapyxkeHs! cneayromue curaaisl, O M.a.: 0,80;
1,20; 2,15; 3,40; 4,0; 2,85; a B UK-crieKTpe HMEIOTCA MOJIOCKH TIOTJIONICHHS, CM :
3400, 2930, 2860, 1740, 1380, 720, 1355, 1055, 1115. Cnenaiite oTHECEHHUE T10JIOC
Y CUTHAJIOB B CHEKTPAX JIAypOKca-9.

22. B UK-cmektpe cunranona J[C-10 (memonorennoe ITAB oOmieii dopmyms
RO(C,H40),H, r1e n,,=10) uMerotes cieayronme mosiockl morjiommenus, cm ' : 3450,
2870, 2935, 1465, 725, 1350, 1050, 1100 u B IIMP-cniekTpe cieaytomnue CurHaibl
om.na.: 0,80; 1,20; 3,45; 4,05.

23. Kakue nonocskl norioiuieHus: B UK-crekTpe u pe30HaHCHbIE CUTHAJIBI IPOTOHOB
B SIMP-cniekTpe MOKHO TpejicKa3aTh A JaypaTta Hatpus (annoHHoe [IAB oOmeit
CI)OpMy.TIBI C12H2302Na).

24.B IIMP-cnektpe naypatamoHodTaHosamMmoHusi  (pactBoputenb  CCly),
annonHoe I1AB o6meit hopmynbl Ci4H3O3N, umerorcs ciienyrommue CUrHaibl o
m.a.. 0,84; 1,24; 2,0; 2,82; 3,56; 7,6 ¢ UHTErpaJIbHBIMH HWHTEHCUBHOCTSIMU
(otHOcUTeNbHBIE eauHulbl): 3, 8, 2, 2, 2, 4 coorBercTBeHHO. B MK-cnekrpe
0OHApYKEHBI CIEAYIOIUE MONOCkl moromeHus, cm™: 3300, 3050, 2960, 2930,
2860, 1560, 1425, 1465, 1380, 1180-1350, 725. Caenaiite oTHeceHue qaHHBIX MK-
u [IMP-cniekTpoB B COOTBETCTBHH CO CTPYKTYPOU COETUHEHUSI.

25. llpennoxure UK- u [IMP-criekTpbl a5t okTuiicyiabhoHaTa HaTpus (AaHUOHHOE
ITAB o6meit hopmyinsr CsH7SOsNa).

26. [Ipennoxure UK- u IIMP-cniektpsl anga neuusicynbdarta HATpUs (AHUOHHOE
[TAB o6meit popmynst CioH21SO4Na).

27.B IIMP-cnektpe wMononetmwidochara wnatpus (anuonnoe I[IAB oOmieit
dbopmyinsl CiH33PO4Na,) umerotes cnenyrommue curnainsl, o m.a.: 0,80; 1,20; 3,65 ¢
WHTETPAJIbHBIMU HWHTEHCUBHOCTAMHM (OTHOCUTENIbHBIC eauHullbl): 3, 28, 2
cooTBeTcTBeHHO. B MK-cniekTpe 0OHapy>KeHbl CIEAYIOIINE MOJIOCHI MOTIOIEHUS,
cm': 2965, 2930, 2860, 1470, 1380, 1160, 1140, 1080, 1110, 1010, 725. CooTHECUTE
JTAHHBIE CIIEKTPOB CO CTPYKTYPOU COCTUHEHUS.

28. B UWK-cnektpe N-gemmnmupuaunuii xmnopuaa (katuonHoe I[TAB oOmei
dopmynsr CisHyNCl) umeroTcss creayrolye mojaockl Moraomenus, cm: 3025,
2930, 2860, 1635, 1585, 1505, 1490, 1470, 1380, 780, 685, 720. B IIMP-cnekTpe
UMEIOTCS CIEAYIOIUEe CUTHAIBI TPOTOHOB, O M.1.: 0,81; 1,20; 1,85; 4,70; 8,26; 8,71;
9,40 ¢ uHTerpajdbHBIMM MHTEHCUBHOCTSIMHU 3, 8, 2, 2, 2, 1, 2 COOTBETCTBEHHO.



CnenaiiTe BBIBOJ O CTPYKTYpPE COCIMHEHUS U MPEJIOKUTE OTHECEHUE CUTHAIIOB U
MOJIOC B MOJIEKYJIE.

29. Ilpennoxure K- u [IMP-ciekTps! 1uist 1eUAO0CH3 MU TUIAMMOHUN XJI0pHIa
(xatuonHoe [TAB o6meit hopmynst Cy1HigNCl).

30. Ilpegnoxure MUK-, VYO- wu SAMP-cnekrpansHble gaHHble a1 N-
Oensunnunepuauauii xiopuaa (karnonnoe [IAB o6meit popmyiber CozH37NCl).

31. B anmimnae XpoMoQopoM SBISETCS HE TOJBKO OCH30JbHOE KOJBIIO, HO H
HeToJIeJICHHass JJICKTpOHHasi mapa a3zora. O0a xpomodopa CONpsiKEHBI JIPYr ¢
apyroM. OOpa3oBaHHE COJIM TMpU JEUCTBUU pPa30aBJICHHOM CEPHOW KHCIOTHI
H3MEHSET CIIeKTp aHwinHa. B Y ®-cniekTpe anuiamHa oOHapyskeHa IMOTrJIoeHHUE MPU
286 aM u 234 aMm. Craenaiite OTHECEHHUE I10JIOC U OOBSICHUTE OTINYHUS B ITOJI0KEHUN

TJIABHBIX MOJIOC COJIM aHWIMHA (A=254 HM).

32. Ctpoenue oprannueckoro coequnenus oomen Gopmynsl CioH N MoxeT ObITh
MIPE/ICTABIICHO CJIEAYIOIMMU JBYMS CTPYKTYpaMHu:

[Ipennoxurte nanusie MK-criekTpoB Juist pa3nuyus 3TUX CTPYKTYP

33. Kak MOKHO pa3nuuuTh CIEAYIONINE COEANHEHMS, ncnonb3ysa MK-cnekrpanbHbie
JTAHHBIE:

CH,0CH, u CH,CH,0H

CH,CH,CH,NH, n CH,CH,NHCH,

CH,-CONH, u CH,NHCONH,

INPUMEPHBIE 3AJAHUA JISA IINMCBMEHHOTI'O OITPOCA

3ananme 1.
1. Kak u3MeHuTCS 1MojIo’KeHue 1mojoc norjiomenus B Y d-cnektpe n-HuTpodeHoIa
IIPY 3aMEHE M300KTaHA HA 3TaHON?
2. Ilpennoxure WK-cnekrpanbHble XapaKTEPUCTUKHM AlETOHA, AaHWIMHA U
dbopmanpaeruaa.

3aganmue 2.
1. Kak paznuuuts no [IMP-cniekTpam anieTOHUTpuUII, METUIAKPUIIAT U alleTOH?
2. K KoMy THUIy 3JEKTPOHHBIX NEPEXOJ0B OTHOCATCS MOJOCH MaKCHUMalbHOTO
norJiomeHus 2,6-quMeruirentaanen-2,5-ona-4 260 um (¢=24000) u 380 um (€=80).



1.
2.

1.

2.

1.

3aganmue 3.
Kakue coennHeHHsI MOKHO pa3inuuTh 1o Y d-crnekrpam?
Kakne xapakTepHCTHYECKHE YaCTOThl MOXXHO HMCIOJIB30BATh JUIA KOHTPOJS 3a

XOJIOM PCAKIMM BOCCTAHOBJICHMSI
LiAlH

CH,CHO > CH,CH,0H

3apanue 4.

Kak ¢ momomipro MK-crieKTpockonmym MOKHO KOHTPOJIMPOBATh XOJ PEAKLUN
JIMa30TUPOBAHMS AaHWIWHA

NaNO,, HCI, b
CHNH, —— = [CHN=N] Cl
8°C
B cnekrpe [IMP cmecu 6eH30i1a 1 LIUKIIOTEKCaHa cojiepkarcs aBa curnana (1,4
u 73 MJ) C COOTHOIIEHHMEM UWHTEeHCMBHOcTed 2:1. Omnpexnenure

KOJIMYECTBEHHBIA COCTaB CMECH.

3amanue S.
Kakue nzmenenus Moxxno Haomoaats B IK-criekTpe aTaHona nmpu npoBeIeHUN
peakiuu dTepuduKai B3auMOACHCTBUEM 3TaHOJIA C YKCYCHOM KUCTOTOM.

2. Coenunenuss CHBr-CHBr, (6=6 m.a.) u CBr;-CHyBr (6=3,9 m.n.) pator B
cnektpax SIMP cuHrieTsl BCHEACTBUE XMMHYECKOW HSKBUBAJICHTHOCTH aTOMOB
BoZiopo/ia. OOBSICHUTE PA3INUUSI B XUMUUYECKUX CJIBUTAX.

INHEPEYEHDB BOITPOCOB K OK3AMEHY

Hcnonb3ys Tadbiuiy XpoMo(OpHBIX TPYMI, PEIIUTh, MOKHO JIM UCIOIb30BaATh
CIIUPTHI B KAYECTBE PACTBOPUTENEHN B Y D-CIIEKTPOCKOIHUN.

[ToueMy mosiocel nornomenus B Y @-CrekTpax 3Ha4UTENBHO mupe, yem B K-
cCrieKTpax?

Ha uto cnenyer oOpamath BHUMaHue, eciiu cHuMmaercs MK-crektp TBepnoro
BEILIECTBA B BUJIE pacTBopa?

Kakoe 3HaueHne UMEIOT Xapakrepuctuueckue 4actoTsl B MK-cniekrpockonuu?

YKaXUTe TpaHWIBI B DJICKTPOMArHUTHOM CIIEKTpPE IS yIbTPa(HOICTOBOM
o0sacTu.

Kaxkue rpynmnsl aTOMOB Ha3bIBatOT XpoModopamu?

[IpuBenuTe npuMepsl HAMOOJIEE YACTO BCTPEYAIOIIUXCS XPOMO(OPOB.



8. Uto Ha3biBaeTcs 0ATOXPOMHBIM CIIBUTOM? ['HTICOXPOMHBIM CABUTOM?

9. B kakux cucremax HaOmogaercs Oaroxpomubiii ciBur? CraenaTh TaOIHILy
XpOMO(OPHBIX TPYIII.

10. Kaxkas KOHIIEHTpamusi PacTBOPOB SBJISICTCS HanWOoOJiee ONMTHUMAIBHOW s
cHsATUsL Y O-CeKTpoB?

11. Kakue pacTBOpUTENM MPUHATO CUUTATh WACATBHBIMU i CHATUA Y D-
CIIEKTPOB?

12. Tlouemy Y®-crneKTpbl Ha3bIBAIOT AIEKTPOHHBIMU CIIEKTpamMu?

13.  [laiiTe onpeneneHue TEPMUHY «BOJTHOBOE YHCIIO».

14. Yro BeIpaxkaeT coOOH TEPMHUH «BOJTHOBOE YUCIO»?

15. Yrto Ha3BIBalOT ONTUYECKOMN IJIOTHOCTHIO?

16. Hanummute BolpaxeHue s 3akoHa JlamOGepTa — bepa.

17.  laiiTe omnpenaeneHre MOJSIPHOMY KO3 (UIIUEHTY MOTJIOMIECHUS.

18. Ot xakux GakTOpOB 3aBUCUT TOYHOE MOJOKEHUE MAKCUMYyMa TOTJIOMIECHUS?
19. VYkaxure rpaHuiibl 00JacTH HHPPAKPACHOM CTIEKTPOCKOITHH.

20. IlepeBeaute 00JaCTh IJIUH BOJH OT 25 710 2,5 MKM B BOJTHOBBIE YHCIIA.

21. Ilouemy uH(ppakpacHbIe CIEKTPHI HA3BIBAIOT KOJICOATEIbHBIMU?

22. Kakue koyie0aHusl HA3bIBAIOT BAJEHTHBIMHU, A€()OPMALIMIOHHBIMU ?

23. Kakue noriouieHus Ha3bIBalOT XapaKTePUCTHUECKUMMU?

24. Kakue Bompocsl permarorcs ¢ nomoiibio MK-cnekrpockonuu?

25. Hazosure ocHoBHbIe 0bnactu UK-criekpa.

26. Kakyro o6macts MK-criekTpa Ha3bIBaIOT «00JIACTHIO OTIIEYATKOB MAJIBIIEB)?
27. [Tlouemy B Y®-CHEKTpOCKONUHU MPU CHATUU CHEKTpa HEOOXOAMMO TOYHO

YKa3bIBaTh MOJISIPHYIO KOHUEHTPAIMIO U TOJIIUHY CJIOS UCCIEeTyeMOi TpoOkl B
oriimune ot UK-cnexkrpockonnu?



28. B kakux eiuHUIAX BBIPAXalOT KOHIEHTPAIMIO pacTBOpa mpH cHATUU Y D-
CIEKTPOB?

29. Kak 00bIYHO TOTOBST pa30aBIeHHBIC PaCTBOPHI AJis CHATHS Y D-CrieKTpoB?

30. Ilouemy npu cusatun C SIMP-CIIEKTPOB pacTBOPbI JOJKHEI OBITH KAK MOKHO
00J1€€ KOHUEHTPHUPOBAHHBIMU?

31. Kaxkue pacTBOpPUTENN UCIIONB3YIOT IpH cHsATHH 'H SIMP-criektpos?
32. Kak MoxHo cHATh MK-cniekTp TBepioro BemiecTBa?
33. Kakue meTopl moAroTOBKH 00pa3ioB Ais cHATHS MK-criekTpoB BbI 3HaeTe?

34. IlouemMy HeoOXoguMO oOOecneYrBaTh BBICOKYIO UHCTOTY aMIIyJlbl |
pactBoputens npu cHATHU AAMP-criekTpoB?

35. Kakue konebanust B UK-o0nactu ciiefyeT OTHOCUTD K BaJ€HTHBIM, a KaKUE K
nehopMalMoOHHbIM?

36. Uem BeI3BaHO mnosBieHue B HK-cmekrpe O0dbIIIOr0 KoJMYeCTBa IOJIOC
ne(opMalMOHHBIX KOJeOaHun?

37. Ilpu cHsatuu I[IMP-crieKTpOB MOXHO HCIHOJIB30BaTh BHYTPEHHUW WIIA
BHEIIIHUH CcTaHAapT (3TaJIOHHOE BemiecTBo). HazoBute 3TH BemecTna.

38. Uro BbIpaxkaeT TEPMUH «UHTErpajibHasi HWHTEHCUBHOCTH» B SAMP-
CIIEKTPOCKOTIUHN?

39. B Kkakux eAuHUIAX W3MEPSIOTCA CMENICHHUS PE30HAHCHBIX CHUTHAJIOB
poToHoB B [IMP-cniekrpax?

40. Kakune mkanbl pe30HAHCHBIX CUTHAJIOB IIPOTOHOB BbI 3HAETE?

41. Yo BBIpakaeT co0OM PIEKTPOHHBIN CIIEKTP MOTJIOMICHUS BellecTBa?

IMPUMEPBI 3ATAHUM JUISI KOHTPOJBHBIX PABOT
Konmponvnan paboma Nel

1. Coeaunenue umeet crpykrypHyto dopmyiny CH3;CH,CONH,. KakoBbl 10JKHBI
ObITh criekTpasbHbie xapakTepucTuku UK-, YO- u AMP-cniektpoB?



. Ykaxute ocobeHHoctu WMK-cnekTpoB clenyromux COSAMHEHUM: alleToH,

YKCYCHaA KUCJIOTa, STUJIalcTar.

Kak pazmumuute mo HUWK- wm SMP-cnexktpam crneayroomme COEIMHEHUS:
allETOHUTPWJ, AHWJIMH, HUTPOMETaH?

[Ipenckaxxure OcHOBHBIE Xapakrepuctukun [IMP-criexktpoB crnemyrommx
COEIMHEHNN: METWIITUIKETOH, N,N-IUMETUIaHWINH, 1-KPE30JL.

[lepeBenuTe XUMUYECKHI CIABUT B Tepliax B EIWHUIBI O I CIETYIOIIUX
coenunenuii, 'H SIMP-clieKTp KOTOPBIX PErMCTPUPOBAICS Ha CIIEKTPOMETPE C
paboueit yactoroit 60 MI':

a) 131 T’ 0) 287 I' B) 451 I'

Koumponovnas paooma N2

. CKOJNIBKO DE30HAHCHBIX CUTHAIOB MOXHO HaOmomate B crekrpe C SIMP

CICIYIOIIUX COCTUHEHUIM:
a) 1,1-1uMeTuIIuKIoreKcan
6) CH;CH,OCHj;
B) 3-METUJINIEHTHH- |

Kak ¢ nomompro HMK-CriekTpoCcKOmMM MOKHO pa3jiuyuTh COCAUHEHHS B
CIEAYIOIINX mapax:

a) CH;COOH; CH;COCI

06) CH;COOH; CH;COOCH;3

B) CH;COOH; CH;CHO

Kak nomkHa M3MEHUTHCS 4acTOTa MOMIONICHUsT KapOoHuapHOU rpymibl C=0 B
pSy: alleTOH — XJIOPaleTOH — TpUTOpaIeToH?

B V®-cnekrpax 4-mudTHiaMMHOOCH30HHON KHCIIOTHI, CHSATHIX B 3TaHOJIE,
MPOSIBIISICTCS TOJIoca TOTJIoNIeHUs ¢ MakcumymoMm 288 uHM (e=19000), a B
pactBope XyopoBoaopoaHor kuciaorel — 270 HM (¢=1000). B yem mpuumnHa
pa3nuyus B CrieKTpax?

PaccuuTaiiTe KOHIIEHTpaAlMIO OCH30MHOM KUCIOTHI MPU 3HAYCHUH ONTHUYECKOU
I0THOCTH 1,9 (Amax=228 HM, €=10660) B KtoBeTE TOMMUHOMN | CM.

VII. MatepuajibHO-TeXHUYECKO€E 00ecredeHue
Becwl JW - 1 sanexrponnsie (npenen B3eemmBanus 1500 r)
Becwl JW - 1 sanexrponusie (npenen B3eemmBanus 1500 r)

XonomuipHUK "CtrHOI 232"
Mkad cymmnpreii HICC-80



['openka (M082-06990)

Moiika (mpoMmsIB. ycrpoiicto) (M082-07017)
[InuTKa 351eKTpruYecKas

Cron nmpuctaBHOM

Cron ¢ nBepuamMu

Cronuk noabemusiii (M082-07046)
Cymmika st TUMEeTOK

[Ixad 2-x TyMOOBBIiA

[lIxad BeITSAKHOMN

[xad ais marepuaion

Onekrporumtka s 6anu 0,6 kBT, cTobl, CTYIbs, JOCKA yYeHUYECKAs

VIII. Ceenenust 00 00HOBJIeHNH padoyeil MPOrpaMMbl JMCHUILUINHBI

Nerr.r. OOHOBIIEHHBII Onucanue BHECEHHBIX PexBu3uTHI TOKYMEHTA,
pasnen paboueit W3MEHEHUMN YTBEPAUBLIETO
IPOrpaMMmbl H3MEHEHUS
JTUCHUILINHBI
1. Pasnen V. YueOno- Jlo6asiiensl HOBBIC TocoOus B | [Iporokon Nell ot
METOINYECKOE U OCHOBHOM cniucok nutepatypsl | 28.04.21r. 3acenanus
nH(pOpMaIMOHHOE YYE€HOT'0 COBETa XUMHUKO-
obOecriecucHue TEXHOJIOTHYCCKOTO
IACIATIINHEL dakynpTeTa




