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I. AuHoTanus
1. Heap 1 3a1a4n AU CHUATLIMHBI

[]eny NaHHOW NUCUUIUIMHBI — HAYYUTh CTYJEHTA-OpraHUKa yCTaHABJIMBATh
CTPYKTYPY OpPTraHUYECKUX COCTMHEHUM MO €ro CEeKTPaIbHBIM XapaKTePUCTUKAM.

Pa3BuTne oOpraHM4ecKkoil XUMHHM HEBO3MOXHO ©0€3  HCIOJIb30BaHUS
($uU3MYECKUX METOJOB HCCIEAOBAHUS U XUMHUK-OPTaHUK JI0JDKEH YMETh PUMEHSTh
J100BIE METO/IBI, KOTOPhIE MOTYT OKa3aTh €My IOMOIIb B PEIICHUHU CTOAIIUX MEPe
HUM 3a1a4. [IpuMeHsieMbie B OpraHMYecKON XUMHH (U3NYECKUE METOJIbI BEChMa
pa3zHooOpasubl. OnHako Hambosee dYPPEKTUBHO MCTIONB3YIOTCS HEKOTOPHIC BUIBI
CHEKTPOCKONHH: yibTpaduoeToBas, HHPpaKpacHas U CIEKTPOCKOMHUS SACPHOTO
MarHUTHOTO pPE30HAaHCA.

3ajaun UCUUIUIMHBI - BBIOOP METOJIOB MCCIIEIOBAaHUSI OOYCIOBJIEH Kak
HIMPOTON MX TPUMEHEHUS] B MPAKTUKE XUMHUKOB-OPIaHUKOB [l YCTAHOBJIICHUS
CTPOEHHUSI CHHTE3UPYEMBbIX COCIMHEHUNW U BBIACHEHUS UX (U3HYECKUX U
XMMHUYECKHUX CBOMCTB, TaK M OCHALICHHOCTHIO COOTBETCTBYIOIIMM 00OpYI0BaHUEM
kadenpsl. B npennaraemMmoMm ydeOHO-METOAMUECKOM KOMILIEKCE B CKaToil (hopme
JAIOTCS. OCHOBBI METOJIbl, €ro NPHUMEHEHHUE, MPAKTUYECKUEe padOThl, 3aJayH.
[IpencraBieHsl  pas3jienbl, BKIKOYAKOUIME  JUAarHOCTHYECKHE  MaTepHualsbl,
KOHTPOJIbHBIE 337auM, 3a/1a4d JJI1 CaMONOAroToBKHU. IIprmepbl momoOpaHbl Tak,
YTOOBI JaTh BO3MOXXHOCTb OyAylIEMY CHELHUAIUCTY NPAKTUYECKU HCIOIb30BATh
ATOT MaTepual U MOKa3aTh JOCTUKEHUS COBPEMEHHON XUMUMU.

W3noxeHue Teopuu, onrcaHrue 0COOEHHOCTEW METO/Ia U armapaTypbl OOBIYHO
naetrcst B o0meM Kypce «PU3UKO-XUMHUYECKUE METO/IbI UCCIEAOBAHUS CTPYKTYPBI
OPTraHUYECKUX COCTUHEHUI.

2. Mecto mucuumimibl B crpykrype OOII

JluciurinHa BXOAUT B DJIGKTUBHBIC JUCIUILIMHBI 2 00s3aTEIbHOM YacTh
broka 1. «JluciumianHbDy y4eOHOTO IIJIaHa.

Hucuurmmaa  «MeToAbl  MCCIEOBAaHUA  OPraHUYECKUX  COCIUHEHUI
Oazupyercss Ha JUCHUIUIMHAX 0a30BOM dYacTh OJIOKa: WHOCTPAHHBIA  SI3BIK,
dbunocopckue NPoOIEMbI XUMHUHM, KOMIIBIOTEPHBIE TEXHOJOTMM B Hayke U
00pa30BaHUH.

3. O0beMm gucHMIUIMHBI: 6 3aueTHBIX enuHul, 216 akageMHYeCKMX dYaca, B TOM
qucJe:

KOHTAKTHAs1 ayauTOpHasi padora: nekiuuu 15 yacos, naboparopHbie paOoThl - 45
YacoB, B T. 4. JJADOpaTopHas MPaKTHYECKas IIOITOTOBKA - 45 JacoB;

KOHTAKTHASI BHeAY/IUTOPHAsI padoTa: KOHTPOJIb CAMOCTOSITENIbHOM pa0boThl 10 yacos;

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



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

IJIAHUPYEeMBbIMH Pe3yJIbTATAMU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

dopmupyembie

KOMIICTCHIIMN

TpeOoBanus Kk pe3yjabTaTam 00yueHHs!
B pe3yabTare u3ydeHus: JUCHUINIHHBI

CTYACHT JT0JIKCH:

OIIK-1 CnocoGeH BBITOJIHSTD
KOMIUICKCHBIE

AKCIIEPUMEHTAIbHBIE U PACUETHO-
TEOPETUYECKUE HCCIICIOBAHUS B
M30paHHON OOJIACTH XVMHU WA
CMEKHBIX HayK c
UCIOJIb30BAHUEM COBPEMEHHBIX
pUOOPOB, IIPOrPaMMHOTO

oOecrieyeHnss M 0a3 JTaHHBIX

OIIK-1.1 Mcnonb3yeT CyleCTBYIOIIUE U
pa3pabaThiBaeT HOBbIE METOUKH MOIYUYECHUS U
XapaKTepu3aluy BEIIECTB U MAaTEPUAIOB JJis
pelieHus 3a1a4 B 130paHHOM 001aCTH XUMUH
WM CMEXHBIX HayK.

OIIK-1.2 Hcnonb3yer COBPEMEHHOE
00Opy/ioBaHME, MPOrpaMMHOE OOECIEYEHUE U
npodeccuoHambHbIe 0a3bl JAHHBIX JJIs1 PEIICHUS

3aJa4 B I/I36paHHOﬁ 00JJacTh XMMHU WA

UHTEPIPETUPOBaTh U 00001IaTh
PE3YyBbTATHI AKCTIEPUMEHTATLHBIX
" PacYeTHO-TEOPETUICCKUX
pabor B wu30paHHON oOOMacTH

XVMHUHN NJIM CMCIKHBIX HAYK.

po(hecCHOHATTLHOTO CMEXHBIX HayK.
Ha3HAUCHMUSI.

OIIK-2 Crniocoben | OIIK-2.1 TIpoBoauT KpUTHYECKUIN aHATN3
aHaJM3UPOBATH, pe3yIbTaTOB COOCTBEHHBIX

HKCIEPUMEHTANIBHBIX U PACYETHO-
TEOPETHUYECKUX PAOOT, KOPPEKTHO
UHTEPHPETUPYET UX.

OIIK-2.2 @opmynupyeT 3akIlOYEHHUs H

BBIBOJIbI 1o pe3yapTaTam aHaJIM3a
JIUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
DKCIIEPUMEHTAIBHBIX 51 pacyeTHO-

TEOPETUYECKUX PabOT B W30paHHOM o0NacTH

XUMUH UM CMCIKHBIX HAYK

6. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKAEHUS

AK3aMEH BO 2-M CEMeCTpe.

7. SI3bIK NIpenogaBaHus PyCCKUM.




I1. Conep:xanue TUCHMILIMHBI (WM MOIYJIs1), CTPYKTYPUPOBAHHOE 10 TEMaM
(pa3nesiam) ¢ yKazaHueM OTBEeIeHHOI0 HA HUX KOJIMYeCTBA aKaleMHUYECKHX YaCcOB

U BHJIOB YU€OHBIX 3aHSATHI

1. /s cTyieHTOB 04HO#1 opMBbI 00YUeHUSsI

YueOHast nporpamma -
HAHNMEHOBaHHe Pa31esIoB U TeM

Bcero
(uac)

KonTakTHas padora (4ac.)

Jlexkuun

Jlabopa
TOPHBIE
padoThI

KoHTponb

Camocr.
padora(ua

c.)

Beenenue. [Ipeamer u 3anaun
Kypca. CHEKTPOCKONHS Kak
CPEACTBO UCCIIEIOBAHUS
OpPTraHUYECKUX MOJICKYIL.
CpaBHuTENBHAS
XapaKTEPUCTHUKA PA3TUYHBIX
BHJIOB MOJIEKYJISIPHOM
cnekrpockonuun (UK, YO,
KP), AIEPHOU
CIIEKTPOCKOIINHU (AAMP,
SAKP), cnexrpockonnu JIIP
U UCIOJB30BaHUE HUX Kak
CPENCTB UCCIIEIOBAHUS
OPraHUYECKUX COCAUHECHUH.
Hosrie BO3MOKHOCTH B
UCCIICIOBAHUM OPTraHUYECKUX
BEILIECTB, TaMMa-pe30HaHCHasI
CIIEKTPOCKOMUS
(MeccbayapoBckas),
(b OTORIEKTPOHHAS u
PEHTIEHORJIEKTPOHHAs
CIEKTPOCKOMHUS,
PEHTT€HOCTPYKTYPHBIN 51
AJIEKTpOHOTpadruecKuit
Metonbl. Ilpumenenne SOBM
JUISL  YCTAHOBJICHUSI CTPOCHUS
OPraHNYECKUX COCAUHCHUMU.

19

12

Tema 1. O6mwme cBeaeHUs o
CIIEKTpax

XapakTepuCTHUKa
AIEKTPOMArHUTHOTO
W3JTyYCHHUS. OcHOBHBIE
napameTphl: JUIMHA  BOJIHBI,
4acTOTa, BOJIHOBOE  YMHCIIO.
Ob6mactb ONTUYECKUX
CIIEKTPOB: NK-obnacts,
BUIMMas U yibTpaduosieroBas.

25

15




3aKOHBI TIOTJIOIICHUS CBETA.
OObeTMHeHHBIT 3aKOH
JlamGepTta-bapa. CriocoOsI
U300paKCHHUS CTIICKTPOB
TIOTJIOIICHHUS

Tema 2. HuppaxkpacHas
CIIEKTPOCKOMUSA
[IpoucxoxaeHne  CIEKTPOB.
KonebGanus u cekTpsl 1ByX- U
MHOTOAaTOMHBIX MOJIEKYIL.
Uucno monoc B  CHEKTpe.
Hopwmainbhbie KoJIeOaHuUsl.
CkenetHple U TPYMNIOBbBIE
4acTOThI
(xapaktepuctuyeckue). CBs3b
KOJIEOATENbHBIX CIEKTPOB CO
CTpOEHUEM OpraHUYEeCKUX
coequHEeHNN. AHaiIW3 4YacToOT
HEKOTOPBIX TPYIIIL.
DKCnepuMEHTAIbHBIC JTaHHBIC
Mo KJaccaM OPTaHHMYECKHUX
coequHennii. OOIHEe CBEaEHUS
0 CHEKTPOCKOTINH
KOMOHWHAIIMOHHOTO paccesHus
(CKP). [Tpoucxoxienue
CIIEKTPOB CKP 151
HEOO0XOIMMOCTh 179
OpPUMEHEHUsT [l TOJHOU
XapaKTEPUCTUKU  KOJIEOaHMI
MOJIEKYI.

32

17

Tema 3.2JIeKTPOHHBbIE
CIIEKTPBHI OpPraHu4ecKuX
MOJIEKYJT

OcHOBHBIE BOIIPOCHI,
pemaempie ¢ nomoniplo Y d-
CHEKTPOCKOIHH.
[IponcxoxaeHue JIEKTPOHHBIX
CIIEKTpPOB. Knaccuduxanus
AIIEKTPOHHBIX NEPEXOOB.
Tepmunonorus 151
0003HaYEHUs, TPUMEHSIEMbIE B
DJIEKTPOHHON CIEKTPOCKOIIHHU:
0aTOXpOMHBIN (KpacHbIN) U
TUIICOXPOMHBIN (cunwMiN)
C/IBUTH, COJIbBATOXPOMHBIE

33

20




¢ PexTHI, XpOoMOQOpHI,

ayKCOXPOMBI.
DNEeKTPOHHbBIE CHEKTPBI
OCHOBHBIX KJIACCOB

OpPTaHUYECKUX  COCTUHEHUU.
HenacplllieHHbIE COEAMHEHUS,
KapOOHWJIbHBIE  COEJIMHEHUS.
Oddexter  conpspkeHHS B
AIIEKTPOHHBIX CIEKTpax:
OyTaaueH, BUHWIOTH, TIOJHEHbI
C=C-C=0. OMIHUpUYECKHE
npaBuiIa BBIYUCIICHUS
MaKCUMYMOB ~ Amax  I1OJIOC
MOTJIONICHUST B COMPSDKEHHBIX
CUCTEMAX (npaBuiio
Bynsopna).

Tema 4. Chnekrpockonus
SIIEPHOTO Mar-HUTHOT'O
pe3onanca (SIMP)

OCHOBBI MeTo1a SIMP.
MarnutHbele CBOMCTBa  SJED.
SBnenune AMP B kiraccuueckomn
TpakToBKe. IIpuHIMIIUANbHAS
cxema npocreumero AMP-
CrieKTpoMeTpa.  XUMHUYECKUMN
CABUT M €ro HW3MEpPECHHUE.
BHemmHue W BHYTpPEHHHE
ATAJIOHBI. Pa3InyHble IIKaIbI
XUMHYECKUX CIBUTOB u
COOTHOIIEHUE MEXIYy HHUMHU.
Hcnonp3oBaHHE XHUMHUYECKUX
CIABUTOB B  CTPYKTYpPHOM
aHaJIn3e. Ta0muuml
XAMUYECKUX CIBUTOB. Pacuer
XAMUYECKUX CIIBUTOB
IPOTOHOB MO  AQAUTHUBHOMU
cxeMe. ToHKas CTpyKTypa
CHUTHAJIOB SIMP 151 ee
MIPOUCXOXKICHUE. Cnoun-
CIIMHOBOE B3aUMOJIEUCTBHE.
OcHOBHEIE CBEIECHUA 0
BO3MO>KHOCTH MIPUMEHECHUS
SAMP CB, P3! F u np.

29

15

Tema 5. DJIeKTPOHHBII

MapaMarHUTHBIA  PE30HAHC
(OIIP)

33

20




dusnueckas npupoia
aBiaenuii. Bua cnektpos OIIP
MPOCTENIINX paauKaoB.
B03M0HOCTH HCHOJIB30BaHUS
OIIP B OpraHM4ecKOM XHMHHU.
Macc-cnekTpockonus.
Monekynsippags Macca U
ONPENEIICHNE  MOJIEKYJSIPHOU
bopMyIIHL. Macc-
CIIEKTPOCKONIMYECKUM pacmas.
[Ipoucxoxaenue U
UHTEpIIpETALUS Mmacc-
CIIEKTPOB
Tema 6. 35 3 8 4 20
Peppakromerpuueckue
MeTOJbI
[loka3aTenb nOpeIOMIICHUS U
yAeabHas pedpaxuus.
[lonspuzyeMocTb U €€ CBA3b C
YACIBHOM W  MOJEKYISIPHON
pedpakuueit.  CTpyKTypHBIE
UHKPEMEHTBl U  TPYNIOBBIE
pedpaxuum. Pedpakunu
cBsA3eil. COOTHOLIECHUSI MEXIY
pedpakuusimMu CBI3€ W
aTOMHBIMHA pedpakuusmMu.
['panuisl IIPUWIOKUMOCTH
aJIUTUBHON CXEMBI
DK3AJIbTAllUM  MOJIEKYJISIPHOU
pedpakumu. [Ipumenenue
MOJIEKYJIIPHOM pedpakuuu AJis
OnpeaeIeHUs CTpOEHUS
OpPraHMYEeCKUX  COCIUHEHHI,
O0COOEHHOCTH CTPYKTYPBI,
BBISIBJIIEMBIE € TOMOUIBIO
MOJIEKYJIIPHOM pedpakiuun
KOHTAKTHAs1 BHeayIMTOPHAasi 10
pabora
Hroro: 216 15 45 27 119

III. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

VYuebHas nmporpamma —
HaVMEHOBAHUE Pa3/IeloB U

Bun 3anatusa

O06pazoBarenbHbIe TEXHOJIOTHH




TEM (8 cmpo2om
coomeemcmauil ¢ pazoeiom
11 PI1]])

Tewma 1. OOwmue cBeaeHus
O CIIEKTpax
XapakTepucTrka
AJIEKTPOMATHUTHOTO
U3ITyYEHHUS.

Jleknus

JIaboparopHbie pabOThI

Tpanunronnsie (GpoHTATBHAS
JICKIIUS)

TexHonorus npobIeMHOT0 00ydeHUs
I'pynnosas pabora

Tema 2.MudpaxkpacHas

Jlexuus

Tpaauunonnsie (ppoHTANBHAS
JIEKLIMSI, peUICHUE YIPaXHEHUN U

CIICKTPOCKOIINUA
3a/1ay4)
JlaGopaTopHbIie pabOThI TexHonorus npoO1IeMHOro o0yueHus
['pynnosas pabota
Tema 3. JuexkTpoHHbIe | JIexuus Tpanunronnsle (GpoHTATBHAS

CIIEKTPbI OPraHNnvIe€CKUX
MOJIERYJI

JlabopaTopHbie pabOThI

JIEKLIMS1, peLICHUE YIIPAaKHEHUN U
3a/1ay4)

TexHonorus mpobIeMHOTO 00ydIeHUS
I'pynnosas pabora

Tema 4. CnexkTpockonusi
SIIEPHOT0 MAr-HUTHOIO
pe3onanca (SIMP)

Jlexuus

JIaGopatopHble pabOoThI

Tpaguumonnsie (ppoHTANBHAS
JIEKIIMSI, peUICHUE YIpaXHEHUN U
3a/1a4)

TexHonorus npobaeMHOro 00y4eHus
['pynnoBas pabota

Tema 5. DAeKTPOHHBIN
napamMarHMTHBIN
pe3onanc (I1IP)

Jlexuus

JlabopaTopHbIie pabOThI

Tpaauuunonnsle (ppoHTaNbHAS
JIEKIIMsSI, pEHIEHUE YIIPaKHEHNUN U
3a/1a4)

TexHonorus npo0i1eMHOro o0yueHus
I'pynnoBas pabora




Tema 6. | Jlexuus Tpanunuonnsie (GppoHTaTbHAS

PepakToMeTpHUECKHE JNIEKLHs, PEleHHe yIpaKHEHHUH 1
aaad
MEeTOIbI 3aja)

JlaGopaTopHbIie pabOThI TexHomorus nmpoodJIeMHOT0 00ydeHUS
I'pynnoBas pabota

IV. OueHoynbie MaTepuajbl AJsA NPOBEeJICHUHA TEKYyILIeH M NPOMEXKYTOYHOMH
arrecTaluu

PesyabTatr THUIOBBIE KOHTPOJIbHbIE IToxka3zarenu u

(uHaUKATOP) 3alaHUs 1JIA OLCHKH KPUTEPUH OLCHUBAHUSA
3HAHUM, YMEHUH, HABBIKOB | KOMIICTCHI[UH, IIIKAJIA

OLICHUBAHMS

OIIK-1.1 1. ITpoBoas peakuno OtBer
HUTPOBaHMS OCH3071a, MPaBUWIbHBIN c
CTYICHT NpH 00BbsSICHEHHUEM u
MIPUTOTOBJICHUU npuMepamu — 3 Oanna
HUTPYIOILIEH CMECH T10 (OTAMYHO)
OIIMOKE BMECTO OTtBeT BepHbI 0€3
KOHILICHTPUPOBAHHOM npuMepoB — 2 Oamia
CEpPHOI KHUCIIOTHI (xopor1o)
ucnoJib3oBai GochopHyto. OTtBet BepHbIU 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 [IMP-cniextpe
ATOTO BEIIECTBA
HaOJroIaeTcs
€IMHCTBEHHBINA CUTHAI —
MYJIBTUILIET B 00Js1acT 7,5-
8,2 Mm.1. Ha ocHOBaHNH
CIIEKTPATBHBIX JAHHBIX
onpeaeanTe, yaaaoch Ju
CTYJICHTY TOJyYUTh
HUTPOOEH301.

2. 3aKOHBI MOTJIOIICHHUS
cBeta. OObe TMHEHHDIH
3akoH JlamOepTa - bepa
OIIK-1.2 1. Ykaxure OtBer
ocobennoctu NK- paBUJIbHBIN
CIIEKTPOB CJICYIOMINX | OOBICHEHUEM 51

(@]




COE€IUHEHHUN: alleTOH,

npuMepamu — 3 Oaa

criexTpa, cM: 2870, 2220,
1465, 1420, 1380, 1200

a) n-
METOKCUOEH3HUTPUII

0)
aleTusIeHKapOoHOBas
KHUCJIOTa

B) HUTPUII
METOKCUIIPOITMOHOBOM
KHCJIOTHI
2. ITpeackaxuTre 4uciio
pALIEIUICHUN TSI KaXKJ0T0
MPOTOHA B CJIEAYIOIINX
MOJIEKyIax
a) CHBrCH;
6) CH3OCH2CH2BI‘

YKCYCHasl KUCJIOTa, (OTIIMYHO)
ATUIIALIETAT OTtBer BepHbI 0€3
2. Ilpenmoxure npuMepoB — 2 Oamna
CTPYKTYPbI (xopori1o)
COEeINHCHUN OTtBeT BepHbI 0€3
HMMEIOIIUX TOJBKO o0bsicHeHud — 1 Oamn
onuH curHai B 'H- (YZ1OBIETBOPUTEIHHO)
AMP-cnektpe: CsHjs,
CsHio
OIIK-2.1 1. Kak paznuuuth 1o OtBeT
HK-cnektpam MIPABUJIBHBIN c
ALETOHUTPUI U 00BACHEHHEM u
AHWJIMH. npumepamu — 3 Oamia
2. Kakomy u3 (OTIINYHO)
IIPUBEJICHHBIX OTtBet BepHbIN 0€3
COEMHEHUN npuMepoB — 2 Oamwia
COOTBETCTBYET (xoporiio)
nannabie [IMP- OTtBeT BepHbI 0€3
CHEKTpa, M.JL.: o0bsAcHeHHid — 1 Oayn
7,3;10,0 a) 6en3oiinas | (yAOBIETBOPUTEILHO)
Kuciora, 60
OEH3UJIOBBINM CIUPT
OIIK-2.2 1.Kakomy H3 TpPUBEIECHHBIX OtBet
HIKE COCIUHEHUM | PABUIIbHBIN v
cooTBeTCTBYIOT JlanHble K- | 00bscHeHneM U

npumepamu — 3 Oaia
(OTAMYHO)

OTBer BepHbI 0€3
npumMepoB — 2 Oamna
(xoporiio)

OTtBet BepHbI 0€3
o0ObsAcHeHnid — 1 Oain
(YIOBJIETBOPUTEIBHO)

V. YueOHO-MeTOoau4ecKoe U MHPOPMALIMOHHOE 00ecTrieYeHue TUCIMILIUHBI




1. Pexomenayemas nureparypa
OcHoBHas:
1. OpnoBa A.M. Opranudeckasi Xumusi [ DJIEKTPOHHBIN pecypc]: yuebHoe mocodue.
- MockBa : MOCKOBCKHI TOCYIapCTBEHHBIN CTPOUTENIbHBIN yHUBEpCUTET, Al [1n
Op Menua, 9bC ACB, 2016. - 230 c. - Kaura naxoautcsi B 6a3oBoit Bepcuu IbC
IPRbooks. — Pexxum noctyna: http:// www.iprbookshop.ru/48034.html

0) /lonoTHUTE/ILHAA JIATEpaTypa:

1. Mapsxuna B.C. TeopeTnueckue OCHOBBI METOAOB CIIEKTPAJIBHOIO aHaIM3a
[DnexTponHBI pecypce]: yuedHoe mocodue / B.C. Mapsixuna, E.A. Kynasuna, E.A.
CrporanoBa. — DJIEKTpPOH. TEKCTOBbIE AaHHble. — OpeHOypr: OpeHOyprckuit
rocygapcrBeHHsbli yausepcuret, 9bC ACB, 2016. — 135 ¢. — 978-5-7410-1517-
9. — Pexum noctyna: http:// www.iprbookshop.ru/69953.html

2) IIporpammMHoe oOecrieucHue

a) Muorodynkimonanbabiii penaktop ONLYOFFICE

6) CBOOOIHO pacnpocTpaHsIeMoe MPOrpaMMHOE 00eCTIeUeHHE

3) CoBpemenHbIe npodeccuoHanbHbIe 0a3bl TaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI

4) Ilepedens pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu « H-TepHeT»,
HEOOXOUMBIX JIJIs1 OCBOCHHMSI JUCIUTUIAHBI

. 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

[E—

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

VI. MeToanueckne MaTepuaibl 1Jisi 00y4AIOIIHUXCSl 10 0CBOEHHIO TUCIMILTUHBI

ITPUMEPBI 3ATAY U YHPAQKHEHI/II‘/’I
I CAMOCTOSATEJIBHOU PABOTBI

1. B SAMP-cnextpe coeaunenus, umeromiero cocra C;HyBr, umeercs nyoner B
CUJILHOM TI0JIe 2,5 M.JI. M KBapTeT B cjlaboMm moJie 5,8 M.J. C COOTHOIICHUEM
mmomanen 3:1. Kakoe ctpoenne nmeer coeiMHEHNN?

2. Hamummrte ctpyktypbl coegunenuit CsHiCls (a) u CsHiCl; (0), xoTopsiMm
COOTBETCTBYIOT cieaytoniue nanupie SIMP: a) tpumner 4,52 m.a. u ny6maet 6,07
M.J. C COOTHOIIICHUEM IIJIOMmael curnana nporona 1:2; 6) cunrner 2,20 M.1. u
nyonet 4,02 m.1. ¢ cooTHomenueM romanaeit 3H : 2H.

3. Tlpennoxure cTpyktypHbie Gopmynbl BemectB coctaBa CsH,OCl m mx UK-
XapaKTePUCTHKH.


http://www.iprbookshop.ru/48034.html
http://www.iprbookshop.ru/69953.html
http://www.xumuk.ru/encyklopedia/571.html
http://nehudlit.ru/books/subcat283.html
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/BIOHIMIYA.html
http://elibrary.ru/
http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm

4. BemectBo coctaBa CsH 9O umeer aBa uzomepa. Ilpemnoxnure ux CTpykTypsl U
yKaxxute Janubie ux [IMP-cniektpos.

5. Omnpenenute CTpyKTypHYIO (opMyny coenuHeHusi coctaBa C;HgSH, ecnu B
cnektpe SAIMP 3Toro coenunenust oOHapyXeHbl curHaisl npu 7,2; 3,27; 2,30 M. 1.

6. Ilpeackaxxure UK- u SAMP-cnextpsl coemunenuii: CH3;CcHs-OCH,CHs u
CsHsCH,OCH,CHjs.

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

8. HpCI[CKEDKI/ITe CTPYKTYPY H CIICKTPAJIbHBIC HddaHHBIC COCOAMHCHHUA COCTaBad
C3H;Cls.

9. Kak pazmuuuts no UK- u AMP-cniektpam TOIyoJ1, #-KCHIION U ME3UTHIICH.

10. Coenunennss CHCIL,-CHCI, (6=6,0 m.1.) u CCl3-CH,Cl (6=3,9 m.n.) matot B
AMP-cniektpax cuHrierbl. OObSICHUTE MPOUCXOKICHUE CUHIJIETOB U Pa3Inyus B
XUMHAYECKUX CIBUTAX.

11. IIpu kOMHaTHOM TeMIlepaType HUKIOTeKCaH uMeeT oauH nuk B IMP-cnekrpe.
[Ipu Temneparype 1o -70°C curnan ymwupsiercs, a npu -100°C paznensiercss 4eTKo
Ha aBa nuka. O0bsicHUTE HAOJI01aeMOe SIBJICHUE.

12. WUccnenyeMoe COeAUHEHUE COJCPKUT METWIBHYIO U METHUJIICHOBYIO T'PYNIIBI U
pactBopsieTcs B Bojie, MeTanouie, aTanose, CCly, CHCls, Gensone, arierone. Kakue
W3 Ha3BaHHBIX PACTBOPUTEIIEH CIIEAYET UCIIONIB30BATh JJIS 3alUCH cieKTpoB SAMP?

13. IIpennoxure UK- u AMP-cniekTpanbHble XapakKTEpUCTUKHU I O€H3MIIaleTara.

14. Kak ¢ nomomibto AMP-cniektpoB paznmuuuth coenunenus coctara C,H;Cl3?
15. Kak ¢ nomomnibto MK-cnekTpoB pa3inyuTh alleTUIAlETOH, JUMETHIICYIb(POKCH]T
Y aleToH?

16. Onpenenute ctpykrypy coeauHenust CsHgO, ecnu B CIEKTpe MPUCYTCTBYIOT
cneayromue mojockl nornomieHus: 1680 (c.); 1600 (cp.); 1580 (cp.); 1450 (cp.);
1360 (c.); 1265 (c.); 755 (c.); 690 (c.) em™.

17. ®eHon ¢ guokcaHOM 00pa3yeT BOJOPOJHYIO CBs3b. lIpenckaxure, Kak
HU3MCHUTCS TPOYHOCTH TAaKOH BOJOPOAHON CBSI3H IMPH BBEJCHUH B MOJIEKYITY (peHoa
cnenyromux 3amectureneit: n-CHs; m-Cl; n-Cl; n-NO,; m-CH;30; n-CH;0.

18. B UK-cnekrpe uuc 1,2-nmknonesrananoiia nojoca norionieHns OH-rpymnmsl
uMeeT 0osiee HU3KYIO YacTOTY, YEM MoJioca MorfoeHus cBoooHoit OH-rpymnsbr;



M OTa IIoJoCa HE HCYEC3aCT AK€ IIpU CHIBHOM p8,36aBJICHI/II/I. HpI/IBe,Z[I/ITC
BO3MOKHBIE OOBSICHCHHS.

19. B xakue (QyHKIIMOHAJIbHBIE TPYIIbl BXOJSAT aTOMbI KHCIOpOJa M a30Ta B
coequHenuu ¢ opyrro dopmynon C;H3N307, ecnmu B UK-criekTpe Habm01a10TCS
MHTEeHCHBHBIE nosockl ipy 1590 ecm™! 1 1330 cm™!, mmpokas nonoca B o6mactu 3500-
3360 cm! m momocet pu 1125 u 1047 em™,

20.B HK-cnektpe aneruianeToHa HaOJIIOJAIOTCS  CIEAYIOIIME  MOJIOCHI
nornomenus: 1730; 1680; 1640 cm!. Cuenaiite oTHECEHHE STHX MOJIOC, YIUTHIBAS
TayTOMEPHUIO COEUHEHUS.

21. B TIIMP-cnektpe naypokca-9 (HenmoHorennoe IIAB oOmel dopmMysl
C11H23COO(C,H40),H, rae n,=9) obHapyxeHsl cieqyromye curaainsl, 6 M.x1.: 0,80;
1,20; 2,15; 3,40; 4,0; 2,85; a B UK-crieKTpe HMEIOTCA MOJIOCKHI TIOTJIOMIEHHS, CM :
3400, 2930, 2860, 1740, 1380, 720, 1355, 1055, 1115. Caenaiite OTHECEHHUE TTOJIOC
Y CUTHAJIOB B CHEKTPAX JIaypoKca-9.

22. B UK-cnektpe cunrtanona J[C-10 (nmenonorennoe ITAB oOmelr dhopmyib
RO(C,H40),H, r1e n,,=10) umerotes cieayronue mosockl morjiomenus, cm ' : 3450,
2870, 2935, 1465, 725, 1350, 1050, 1100 u B [IMP-cnekTpe claeayrommue CUrHaibl
om.a.: 0,80; 1,20; 3,45; 4,05.

23. Kakue nosiocel nornomenus B MK-criekTpe u pe30HaHCHBIE CUTHAJIBI IPOTOHOB
B SIMP-cniekTpe MOKHO TpejicKa3aTh AJid JaypaTta Hatpus (anrnoHHoe [IAB oOmeit
CI)OpMy.TIBI C12H2302Na).

24.B IIMP-cnektpe nayparamoHodTaHojJaMMoHusi (pactBoputens CCly),
anuonHoe ITAB o6meii dopmynsr Ci4H3 O3N, umerorcst cnemyromme curHaibl O
m.a.: 0,84; 1,24; 2,0; 2,82; 3,56; 7,6 ¢ UHTErpaJiIbHBIMA HWHTEHCUBHOCTSIMU
(otHOcUTENbHBIE eauHulbl): 3, 8, 2, 2, 2, 4 coorBerctBeHHO. B MK-cnektpe
OOHApYKEHBI CIEAYIOIUE MOJNOCH moromenus, cm: 3300, 3050, 2960, 2930,
2860, 1560, 1425, 1465, 1380, 1180-1350, 725. Cnenalite oTHecenne naHHbix MK-
u [IMP-cniekTpoB B COOTBETCTBHH CO CTPYKTYPOU COETHUHEHUSI.

25. llpennoxure UK- u [IMP-criekTpbl nnst okTuicyiab(hoHaTa HaTpus (AaHUOHHOE
ITAB o6meit hopmyinsr CgH7SOsNa).

26. [lpennoxure K- u T[IMP-cniektpsl anis neumicynbdarta HATpus (AHUOHHOE
[TAB o6meit popmynst CioH21SO4Na).

27.B IIMP-cnektpe w™ononetmwidochara wuatpus (anuonnoe I[IAB oOmieit
dbopmyinsl CiH33PO4Na,) umerotcs cnenyrommue curtainsl, o m.a.: 0,80; 1,20; 3,65 ¢
WHTETPaJIbHBIMU HWHTEHCUBHOCTSMH (OTHOCUTEIbHBIE eAuHulbI): 3, 28, 2
cootBeTcTBeHHO. B MK-cniekTpe oOHapyXeHBI ClIeIYIONINE MOJOCHI MOTJIOMICHUS,
cm':2965,2930, 2860, 1470, 1380, 1160, 1140, 1080, 1110, 1010, 725. CooTHECHTE
JTAHHBIE CIIEKTPOB CO CTPYKTYPOI COEMHEHUS.



28. B UK-cnektpe N-penmnnupuaunuii xjgopuaa (katruonHoe I[IAB oOmei
dopmynsr CisHyNCl) mmeroTcs creayromye Mmojaockl mornomenus, ey 3025,
2930, 2860, 1635, 1585, 1505, 1490, 1470, 1380, 780, 685, 720. B IIMP-cnekTpe
UMEIOTCS CIIEAYIOIINE CUTHAIBI IPOTOHOB, O M.1.: 0,81; 1,20; 1,85; 4,70; 8,26; 8,71;
9,40 ¢ uHTerpajbHBIMU MHTEHCUBHOCTSMU 3, 8, 2, 2, 2, 1, 2 COOTBETCTBEHHO.
Crenaiite BBIBOJI O CTPYKTYpPE COCIUHEHHUS U MIPEJIOKUTE OTHECEHUE CUTHAJIOB U
I10JIOC B MOJIEKYJIE.

29. Ilpennoxute UK- 1 IIMP-criekTpsI 11 Aenina0eH3 TN TUIIAMMOHUH XJI0py/ia
(xatuonHoe [TAB o0mieit hopmynst Co1HigNCl).

30. Ilpegnoxure WK-, VY®- wu SMP-cnektpanbHble JaHHbIE 1 N-
Ooensunnunepuauaui xiopuaa (karnonnoe [IAB o6meit popmyier Co3H37NCl).

31. B anmnmnHe XpoMOpoOpoM SBISETCS HE TOJBKO OEH30JIbHOE KOJIbI0, HO U
HEMoJIeJIEHHas 3JeKTpoHHas mapa a3zora. Oba xpomodopa CONpsHKEHBI IPYr C
apyroM. OOpa3zoBaHUE COJIM TpU JEUCTBUU DPa30aBICHHOM CEpPHOWU KHUCIOTHI
U3MEHSET CIIeKTp aHwinHa. B Y ®-cnektpe annimHa oOHapy»KeHa NOorJIoLEHUE Npu
286 uM 1 234 um. Caenaiite OTHECEHUE MOJIOC U OOBICHUTE OTJIMYMS B IMOJIOKEHUN
TJIaBHBIX TOJIOC COJIM aHMIUHA (A=254 HM).

32. Ctpoenue oprannyeckoro coequuenus oomein popmynsl CioH N MoxeT ObITh
IPEICTABIICHO CIEAYIOIIUMHU JBYMS CTPYKTYpaMHu:

[Ipennoxure nanusie MK-criekTpoB A1l pa3nuyuus ITUX CTPYKTYP

33. Kak MOKHO pa3IMuuTh CIAEAYIOIINE COEAUHEHHUS, ucnonb3ysa MK-cnekrpanbHbie
JIaHHBIE:

CH,OCH, u CH,CH,0H

CH,CH,CH,NH, u CH,CH,NHCH,

CH,-CONH, u CH,NHCONH,

HNPUMEPHBIE 3ATAHUA 1A IMCBMEHHOI'O OITPOCA

3aganmue 1.
1. Kak usameHuTCs mojioskeHue mosoc norjiomieHus B Y d-cnektpe n-uutpodeHomna
MIPU 3aMEHE M300KTaHA Ha 3TaHON?
2. Ilpennoxure MWK-cnekTpanbHble XapaKTEPUCTUKH AalleTOHA, aHWINHA U
dbopmainbaeruma.

3aganmue 2.



1. Kak pazmuuuts o [IMP-criekTpam aneTOHUTPHII, METHJIAKpUJIAT U alleTOH?
2. K xoMy THIy S3JE€KTPOHHBIX IEPEXOJO0B OTHOCATCS TOJOCH MaKCHMAaJIbHOTO
norjomeHus 2,6-numerunrentaauet-2,5-o1a-4 260 uM (€=24000) u 380 um (€=80).

3aganue 3.
1. Kakune coennHeHHsI MOKHO pa3induTh 1o Y d-crnekrpam?
2. Kakue XapakTepUCTHYECKHE YaCTOThl MOKHO HMCIIOJIB30BaTh JJIsl KOHTPOJS 3a
XOJIOM PEaKIM1 BOCCTAHOBJICHHUSI
LiAIH

CH,CHO > CH,CH,0H

3ananmue 4.
1. Kak ¢ momompio MK-CIEKTPOCKONUU MOKHO KOHTPOJIMPOBATH XOJ PEaKIIHH
JTIMA30TUPOBAHUS AaHWUJIMHA
NaNO,, HCI,
_—

80¢c
2. B cnektpe IIMP cmecu 6eH301a 1 IUKJIOTeKcaHa cojiepkarcs Ba curHaia (1,4

u 7,3 WM.J.) C COOTHOIIEHMEM HWHTeHcuBHocTerd 2:1. Omnpenenute
KOJIMYECTBEHHBINA COCTAaB CMECH.

C H.NH, [CHN=N] €I~

3ananue S.
1. Kakune nzmenenusa mMoxxHo Ha0monaTe B MK-criekTpe 3TaHona Mpu MpOBEACHUH
peakiuu dTepudUKalig B3auMOICHCTBUEM 3TaHOJIa C YKCYCHOU KUCIOTOM.
2. Coequnenusi CHBr,-CHBr, (6=6 m.n.) u CBr;-CH,Br (6=3,9 m.a.) nmawot B
criektpax AMP cuHIIETB BCIEACTBUE XMMHYECKOM SKBUBAJICHTHOCTH ATOMOB
BOJI0poJia. OOBACHUTE pa3INdMs B XUMUUECKUX CIBUTAX.

HEPEYEHDB BOITPOCOB K 9K3AMEHY

1. Ucnons3ys Tabnuily XxpoMO(OpHBIX TPYMI, PELUIUTh, MOXKHO JIM UCIOIb30BaATh
CIIUPTHI B KAYECTBE PACTBOPUTENEHN B Y D-CIIEKTPOCKOIHUN.

2. I[louemy noJsiocel norniouieHus: B Y @-criekTpax 3Ha4UTENbHO mupe, yem B K-
criekTpax?

3. Ha uto cnemgyer oOpamarh BHUMaHuUE, ecnu cHuMaeTcs MK-crekTp TBepaoro
BEILIECTBA B BUJIE pacTBopa?

4. Kakoe 3HaueHHE UMEIOT XapakTepuctuueckue yactorsl B MK-criekrpockonuun?

5. YkaxuTe TpaHULbl B 3JIEKTPOMArHUTHOM CIHEKTpe JUIsl YIbTpaduosIeTOBON
obnactu.



6. Kakue rpymnmsl aTOMOB Ha3bIBalOT XpoModopamu?

7. TlpuBenurte npumMepsl HanboJiee YaCTO BCTPEYAIOLIUXCsl XpOMO(OpoB.

8. Uto Ha3wiBaeTcs 0ATOXPOMHBIM CIBUTOM? ['HTICOXPOMHBIM CIBUTOM?

9. B kakux cucremMax HaOmomaercs Oaroxpomublii caur? Caenate TaOIHILY
XpOMO(OPHBIX TPYIII.

10.

Kakasi KoHILIeHTpalus pacTBOPOB SBJsIETCS Hambojee ONTUMAIbHOW st

cHATUsL Y O-CeKTpoB?

11.

Kaxkue PaCcTBOPUTCIIN IIPUHATO CUUTATb HWACAJIBHLBIMU MJIs1 CHATHA YO-

CIIEKTPOB?

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

[ToueMy Y @-crieKTpbl Ha3bIBAIOT 3JIEKTPOHHBIMHU CIIEKTPAMMU?

JlaliTe onpeneneHrne TEpMUHY «BOJHOBOE YHUCIIO».

Yto BbIpakaeT coO0W TEPMUH «BOJHOBOE YUCIIO»?

UTo Ha3BIBAIOT ONTUYECKOU MNIOTHOCTHIO?

Hanumwure Beipakenue i 3akona Jlambepra — bepa.

HaiiTe onpezaenenne MOJIIpHOMY KOA(h(PUIIMEHTY MOTIIOIMIECHHUS.

Ot xakux (paKTOpOB 3aBUCUT TOYHOE MOJOKEHUE MAKCUMYyMa TOTJIOMIEHUS?
VYkaxxkurte rpanuiibl 00JacT HHGPAKPACHOU CTIEKTPOCKOITHH.
ITepeBeauTe 00aCTh IJIMH BOJH OT 25 710 2,5 MKM B BOJTHOBBIC YHCIIA.
[ToueMy uH(ppakpacHble CIEKTPHI HA3BIBAIOT KOJIEOATEIbHBIMU?
Kaxkue konebanust Ha3bIBaIOT BAJICHTHBIMU, 1€(OPMALIIOHHBIMU?
Kakue nornouieHus Ha3bIBalOT XapaKTEPUCTUUECCKUMU?

Kaxkwue Bonpocs! pematores ¢ nomoibto MK-criektpockonuun?
Hazosure ocHoBHBIC 00macTu MK-cnekrpa.

Kakyto obnacte MK-cniekTpa Ha3bIBalOT «00JIACTHIO OTIEYATKOB MAJIbLIEB)?



27. Iloyemy B Y®D-CHEeKTpOCKONHUHU MPU CHITHU CHEKTpa HEOOXOJUMO TOYHO
YKa3bIBaTh MOJISIPHYIO KOHIEHTPAIMIO U TOJIIUHY CJIOS UCCIIeTyeMOi TpoOkl B
ominuue ot MK-cnexkrpockonuu?

28. B kakux eauHUIAX BBIPAKAIOT KOHILEHTPAIMIO pacTBopa mpu cHsATuu Y -
CIIEKTPOB?

29. Kak 00bIYHO TOTOBST pa30aBIeHHBIC PACTBOPHI AJs CHATHS Y D-CrieKTpoB?

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

31. Kaxue pacTBOpUTENHN UCIIONB3YIOT IpH cHsATHH 'H SIMP-criektpos?
32. Kak MoxHo cHATh MK-ciekTp TBepi0ro BemiecTBa?
33. Kakue meToasl moAroToBku 00pasios ais cHatus UK-cnektpoB BbI 3HaeTe?

34. Tlouemy HeoOXomuMo oOecneYrBaTh BBICOKYIO UHCTOTY aMIIyJibl U
pactBoputens npu cHATUU AAMP-criekTpoB?

35. Kakue xonebanus B UK-o06mactu ciieyeT OTHOCUTH K BaJICHTHBIM, a KaKue K
nehopMalMoOHHbIM?

36. Uem Bbi3BaHO mnosBieHue B MK-cnektpe OO0JBIIOrO KoOJIMYECTBA IMOJIOC
ne(opMalMOHHBIX KOJIeOaHun?

37. Ilpu cHsatuu I[IMP-crieKTpOB MOXHO HCIHOJIb30BaTh BHYTPEHHUW WIIU
BHEIITHUH CTaHAapT (3TAJIOHHOE BeniecTBo). HazoBute 3TH BemecTna.

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

39. B Kkakux eAuHUIIAX W3MEPSIOTCA CMEIICHUS PE30HAHCHBIX CHUTHAJIOB
poToHoB B [IMP-cniekrpax?

40. Kakune mkanbl pe30HAHCHBIX CUTHAJIOB IPOTOHOB BbI 3HAETE?

41. Yo BBIpakaeT coOOM PIEKTPOHHBIN CIIEKTP MOTJIOMICHUS BelIecTBa?

MPUMEPBI 3AJTAHWUH JIJI1 KOHTPOJIBHBIX PABOT

Koumponvnaa paooma Nel



. Coenunenue nmeet cTpykTypHyro Gopmyny CH;CH,CONH,. KakoBbl T0KHBI

OBITH criekTpaibHble XapakTepucTuku UK-, YO- u AMP-cnektpoB?

. Ykaxute ocobeHHoctu WMK-crekTpoB clenyromux COSAMHEHUM: alleToH,

YKCyCHaA KHCJIOTAa, 9THJIALCTAT.

Kak pasmuuute mo HUK- wm SMP-cnektpam crnepyromme COEIVMHEHUSA:
allETOHUTPWJ, AHWJIMH, HUTPOMETaH?

[Ipenckaxxure oOcHOBHBIE Xapakrepuctukun [IMP-criektpoB crnemyrommx
COEIMHEHUN: METUIATWIKETOH, N,N-TMMETHUIIaHWINH, 11-KPE30JL.

. IlepeBenure XMMHMYECKHUN CIABUI B Teprax B CIUHMII O ISl CICIYIOIIUX

coequnennii, 'H SIMP-CIIeKTp KOTOPBIX PETMCTPHPOBAJICS HA CIIEKTPOMETPE C
paboueit yactoroit 60 MI':
a) 131 I’ 0) 287 I'n B) 451 I'n

Konmponvnas paboma Ne2

. CKOJNIBKO DE30HAHCHBIX CUTHAIOB MOXHO HaOmomate B crekrpe C SIMP

CIEIYIOIIUX COCTNHEHUIM:
a) 1,1-1uMeTuIIuKIoreKcan
6) CH;CH,OCHj;
B) 3-METUJINIEHTHH- |

. Kak ¢ ITIOMOIIIBIO HK-CHGKTPOCKOHI/II/I MOJXHO Pa3InduTb COCAUMHCHHA B

CJIEIyIOUIUX Mapax:
a) CH;COOH; CH;COCl
0) CH;COOH; CH3;COOCH;
B) CH;COOH; CH3;CHO

Kak nomkHa M3MEHUTHCS 4acTOTa MOMIONIEHUsT KapOoHuabHOM rpymmbsl C=0 B
pAAY: aETOH — XJIOPALleTOH — TpudTopaneTon?

B V®-cnekrpax 4-mudTHiaMUHOOCH30HHON KHCIIOTHI, CHSATBIX B 3TaHOJIE,
MPOSIBIIACTCS TOJIoca TOTJIonieHus ¢ Makcumymom 288 HMm (e=19000), a B
pactBope XyopoBoaopoaHor kuciaorel — 270 HM (€=1000). B yem mpuumnHa
pa3yinuus B CIEKTpax?

PaccumnTaiiTe KOHIIEHTpalMi0 OCH30MHOM KUCIOTHI MPU 3HAYCHUH ONTHYECKOU
WI0THOCTH 1,9 (Amax=228 HM, €=10660) B KroBeTE TOMIIMHON 1 cM.

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



Becwl JW - 1 anektponnsie (npenen B3BemmuBanus 1500 r)

XomoaniabHUK "CtrHoi 232"
[Ixad cymunenbiii HICC-80
['openka (M082-06990)

Moiika (mpoMsbIB. ycTpoiicto) (M082-07017)
[TnuTKa MexTpudeckas

Crton npuctaBHOM

Cron ¢ nBepuamMu

Cronuk noabemusbiit (M082-07046)
Cymuika st MUMeTOK

kad 2-x TymMOOBBIi

kad BITSKHON

[xad ayis matepuaion

DnekTporumTtka s 6anu 0,6 kBT, CTONBI, CTYNbS, JOCKA yYeHUYECKAs

VIII. CBenenusi 00 00HOBJIEHUM padoyeil MPOrpaMMbl I CHMILIAHBI

Nerr.m. OOHOBIIEHHBII Ornrcannie BHECEHHBIX PexBu3uTH TOKYMEHTA,
pasnen paboueit U3MEHECHUMN YTBEPAUBLIETO
IPOrpaMMmbl U3MCHCHUS
JUCIUATLINHEI
1. Pasznen V. YueOno- Jlo6asiienpl HOBBIEC TocoOus B | [Iporokon Nell ot
METOINYECKOE U OCHOBHOM cniucok utepatypsl | 28.04.21r. 3acenanus
uH(pOopMaIMOHHOE YUEHOT'O COBETa XMMHKO-
obecrneueHue TEXHOJIOTHYECKOTO
JACIHTIIINHEI dakynpTeTa
2.




