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|. AHHOTAIIMA
1. Heab v 3a1a4M AU CHUILIHHbI

I]env naHHOW MUCUUTUIMHBI — HAYYUTh CTY/ICHTA-OpraHWKa YCTaHABJIUBAThH
CTPYKTYPY OpPTaHUYECKHX COCTUHEHHH 10 €T0 CIIEKTPATbHBIM XapaKTEPUCTUKAM.

PasBuTHe OpraHMYecKO XWMHH HEBO3MOXXKHO 0€3 HCIIOJBb30BAHHUS
(GU3HYECKUX METOOB HCCIIEIOBAHUS U XUMHUK-OPTaHUK JIOJDKEH YMETh MPUMEHSTh
JTF0OBIE METOJIbI, KOTOPBIE MOTYT OKa3aTh €My IIOMOIIb B PEIICHUH CTOSIINX Tepe]T
HUM 33/1a4. [I[puMeHsieMble B OPraHu4ecKoil XUMUU (U3NIECKHE METOJbI BEChbMa
pa3zHooOpasupl. OnmHako Hambosee d3HPEKTUBHO HCTIOIB3YIOTCS HEKOTOPHIC BUIBI
CIIEKTPOCKOHUH: yIbTpaduoieToBasi, MHQPAKpacHast U CIEKTPOCKOIHUS SACPHOTO
MarHUTHOTO pe30HaHCa.

3amaul TUCHUIUIMHBI - BBIOOP METOJOB MCCIIENOBaHHUS OOYCIOBIIEH KaK
IMIUPOTONW HMX MPUMEHEHHS B NMPAKTHUKE XMMHUKOB-OPTAaHUKOB JUIS YCTaHOBJICHHUS
CTPOCHUSI CHHTE3UPYEMBIX COCIMHEHHWH U BBIACHEHUS HX (UINYECKUX U
XMUMUYECKUX CBOWCTB, TAK U OCHAIIEHHOCTHIO COOTBETCTBYIOIIUM 000pYI0BaHHEM
kadeapel. B npeanaraeMmoM y4eOHO-METOAMYECKOM KOMIUIEKCE B CHKaToi (opme
JAIOTCS OCHOBBI METOJbI, €r0 MpHMEHEHHe, NpaKTU4YeCKue paboThl, 3a/ayH.
[lpencraBnensl  pas3nenbl,  BKJIIOYAIOUIME  JUATHOCTUYECKHE  MaTepualbl,
KOHTPOJIbHBIE 3a/1a4M, 3a7aydl Uil caMonoAroToBku. [Ipumepsl momoOpaHbl Tak,
9TOOBI J1aTh BO3MOXXHOCTh OYIYIIEMY CIEIUAIACTY MPAKTUICCKH HCIOJIh30BAThH
ATOT MaTepuai v MOKa3aTh JOCTIKEHHS COBPEMEHHON XUMUH.

W3n0xeHne Teopuu, OMHCAaHUE OCOOCHHOCTEH METOJla W arlaparyphl
OOBIYHO NaeTcsi B o0mmieM Kypce «DH3UKO-XUMHYECKHE METOJbl HCCIICIOBAHHUS
CTPYKTYPBI OPTaHHUYECKUX COCTUHCHUY.

2. Mecto muciuiuinibl B cTpykrype OOII

JluciurinHa BXOAUT B DJIGKTUBHBIC JUCIUINIMHBI 2 00s3aTEIbHOM YacTh
broka 1. «JluciurinHey yaeOHOTO IJIaHa.

HuctunmmHa  «CHEeKTPOCKONMSI  OPTaHUYECKHUX  COCIMHEHUM»  SBISETCA
Oazupyercss Ha JUCHUIUIMHAX 0a30BOM dYacTh OJIOKa: WHOCTPAHHBIA  SI3BIK,
dbunocopckue NPoOJEMbI XUMHUHU, KOMIIBIOTEPHBIE TEXHOJIOTMM B Hayke U
00pa30BaHUH.

3. O0beM IMCHUILIMHBI: 6 3aYeTHBIX eIuHMIL, 216 akaJeMHYEeCKUX Yaca, B TOM
1 () (-

KOHTAKTHAs ayJAuTOpPHasi padora: yiekuuu 15 yacoB, mabopaTopHbie paboThl - 45
YacoB, B T. 4. JJADOpaTopHas MPaKTHYECKas IIOITOTOBKA - 45 JacoB;

KOHTAKTHAsI BHeAyJIMTOpPHAasi padoTa. KOHTPOJIb CAaMOCTOSITeTbHOW paboTsl 10

YaCcoB;



camocTosiTe/IbHasi padora: 119 yacoB, KOHTPOJIb — 27 YacoB.

4. [lnanupyembie pe3yJbTaThbl 00y4eHHUS MO THCIMILIUHE, COOTHECEHHbIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

d®opmupyembie

KOMIICTCHIINN

TpeGoBanus k pe3yabTraTaM 00y4eHHUs
B pe3syabrare u3ydeHus: AUCHHUILIMHBI

CTYACHT JT0JIKCH:

OIIK-1 CrocobeH BBINOJIHATE
KOMILJIEKCHEIE

AKCIICPUMEHTATBHBIC U PACUETHO-
TEOPETUICCKHUE HCCIICIOBAHUS B
U30paHHOM 00JIACTH XUMUW HIIH

OIIK-1.1 Vcnonb3yer cyliecTByoue 1
pa3padaThIBacT HOBBIC METOIUKU TIOTYICHUS U
XapaKTepU3aIliK BEIIECTB M MATEPUAIIOB JIS
pelieHus 3a7a4 B 130paHHo 00J1aCTh XUMHUU
WA CMEXKHBIX HayK.

UHTEPIPETUPOBaTh U 00001IaTh
PE3yIBTATHI SKCITIEPHMEHTATEHBIX
" PacyYeTHO-TEOPETUIECKUX
paboT B wu30paHHOW O0MaCTH
XVMHHW WTA CMEKHBIX HaYK.

CMEXKHBIX HayK c | OIIK-1.2 Hcnonb3yer COBPEMEHHOE
UCIIOJIb30BAaHUEM COBPEMEHHBIX | 000PYJOBaHUE, MPOTPAMMHOE OOECIICUEHUE U
pUOOPOB, NPOrpaMMHOTO | TpodheCCUOHATIbHBIE 0a3bl JAHHBIX JIJIs PEILICHHS
oOecrieueHrss W 0a3 JaHHBIX | 3371a4 B W30paHHOM o00JacTH XUMHUM WU
po(heCCUOHATTEHOTO CMEKHBIX HayK.
Ha3HAYCHUS.

OIIK-2 Criocoben | OIIK-2.1 TIpoBoAUT KpUTHYECKUIN aHATN3
aHAJTM3UPOBATD, pe3yIbTaTOB COOCTBEHHBIX

HKCIEPUMEHTANIBHBIX M PACYETHO-
TEOPETUYECKUX PabOT, KOPPEKTHO
UHTEPHPETUPYET UX.

OIIK-2.2 ®opmynupyeT 3aKIIOYEHUS U

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

TEOPETUYECKUX pPadOT B HM30paHHON oO0JacTh
XUMHH WM CMEKHBIX HAyK

6. ®opMa NPOMEeKYTOUYHO ATTeCTAIIMU H CeMeCTP MPOX0KIeHUsI

AK3aMeH BO 2-M CEMECTpe.

7. S13bIKk IpenoxaBaHus PyCCKUH.




Il. Conepxanne qucuMIUIMHBI (WM MOAYJIsI), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesiam) ¢ ykazaHueM OTBEJCHHOI0 HA HUX KOJIMYECTBA AKaJIeMHMYEeCKHUX YacOB

U BHJIOB YU€OHBIX 3aHSATHI

1. Jloisi cTy/1eHTOB 04HOii GopMbI 00yUeHUst

Y4yeOHasi nporpamma -
HaMMEHOBAHHUE Pa3/ieJiOB U TeM

Bcero
(uac)

KonraktHas pa6ora (4ac.)

Jleknun

JlaGopa
TOPHBbIE
padoThI

KoHTponb

Camocr.
padora(ua

c.)

Beenenue. [Ipeamer u 3anaun
Kypca. CHEKTPOCKONHS Kak
CpEIICTBO UCCIIEIOBAHUS
OpPTraHUYECKUX MOJICKYIL.
CpaBHuUTENIBHAS
XapaKTepUCTUKA Pa3TUYHBIX
BHJIOB MOJIEKYJISIPHOM
cnektpockonmu (MK, VYO,
KP), AIEPHOU
CIIEKTPOCKOIINHU (AIMP,
SAKP), cnexrpockonuu JIIP
U UCIOJb30BaHUE HUX KaK
CPEICTB UCCIIEJOBAHUS
OPraHUYECKUX COCAUHCHUH.
Hosrie BO3MOKHOCTH B
UCCIICIOBAHUM OPTraHUYECKUX
BEILIECTB, TaMMa-pe30HaHCHasI
CIIEKTPOCKOMHS
(meccbayapoBckast),
(b OTORIEKTPOHHAS u
PEHTIE€HORJIEKTPOHHAs
CIEKTPOCKOMHUS,
PEHTT€HOCTPYKTYPHBIN 151
AJIEKTPOHOTpadruecKuit
meronsl. [lpumenenne SOBM
JJIsl YCTAaHOBJICHUSI CTPOCHUS
OPraHNYECKUX COCAUHCHUMU.

19

12

Tema 1. OOmme cBeaeHUI O

CHEKTpax
XapakTepuCTHUKa
AJIEKTPOMArHUTHOTO
W3JTyYCHHUS. OcHOBHBIE
napameTphl: JUIMHA  BOJIHBI,
4acTOTa, BOJHOBOE  YHCIIO.
Ob6mactb ONTUYECKUX
CIIEKTPOB: HK-obmactsb,

BUJIUMAsS U yIbTpadroIeTOBAS.

25

15




3aKOHBI TIOTJIOIICHUS CBETA.
OObeTMHeHHBIT 3aKOH
Jlam6Gepra-bapa. Crnioco0b1
U300paKCHHUSI CTIICKTPOB
TIOTJIOIICHHS

Tema 2. HuppaxkpacHas
CIEKTPOCKOMUS
[IpoucxoxaeHne  CIEKTPOB.
KonebGanus u criekTpsl 1ByX- U
MHOTOAaTOMHBIX MOJIEKYIL.
Uucno moiioc B CHEKTpeE.
Hopwmainbhbie KoJIeOaHMsI.
CkenetHple U TPYMIOBbBIE
4acTOTHI
(xapaktepuctuyeckue). CBs3b
KOJIEOATENIbHBIX CIEKTPOB CO
CTPOEHHEM OpraHUYEeCKUX
COCMHEHUH. AHaJIU3 4YacTOT
HEKOTOPBIX TPYIIIL.
OKCIepUMEHTANIBHBIE  JaHHbBIS
M0 KjJaccaM OpraHUYeCKHX
coenuHennii. OO0IMe CBeACHUA
0 CHEKTPOCKOTTHH
KOMOHMHAIIMOHHOTO PacCesHUs
(CKP). [Tpoucxoxienue
CIIEKTPOB CKP 151
HEOO0XOIMMOCTh 175
OpPUMEHEHUsT  JJIsl  TOJHOMU
XapaKTEPUCTUKU  KOJICOaHMI
MOJIEKYI.

32

17

Tema 3.2JIeKTPOHHbIE
CIIEKTPBI OpPraHu4ecKuX
MOJIEKYJT

OcHOBHBIE BOIIPOCHI,
pemaempie ¢ nomoniplo Y d-
CHEKTPOCKOMHH.
[IponcxoxaeHue JIEKTPOHHBIX
CIIEKTPOB. Knaccudukanus
AIIEKTPOHHBIX EPEXOOB.
Tepmunonorus 151
0003Ha4YEHUs, TPUMEHSIEMbIE B
AIIEKTPOHHOM CIIEKTPOCKOIHH:
0aTOXpOMHBIN (KpacHbIN) U
TUIICOXPOMHBIN (cunwMiN)
C/IBUTH, COJIbBATOXPOMHBIE

33

20




¢ PexTHI, XpOoMOQOpHI,

ayKCOXPOMBI.
DNEeKTPOHHbBIE CHEKTPBI
OCHOBHBIX KJIACCOB

OpPTaHUYECKHUX  COCIUHCHHHU.
HenachllieHHbIE  COCTUHCHUS,
KapOOHHIIbHBIE ~ COCTUHCHHSI.
Oddexter  conpspkeHHS B
AIIEKTPOHHBIX CIIEKTpax:
OyTaaueH, BUHIIOTH, TIOJHCHBI
C=C-C=0. OMIHUpUYECKHE
npaBuiIa BBIYUCIICHUSI
MaKCUMYMOB ~ Amax  IOJIOC
MOTJIOIIEHUSI B COTPSIKEHHBIX

CUCTEMAX (npaBuiio

Bynsopna).

Tema 4. Chnexkrpockonusi 29 15
sI/IEPHOTO MAar-HUTHOTO

pe3onanca (SIMP)

OcHOBBI MEeToJa SAMP.

MarnutHbele CBOMCTBa  SAJED.
SBnenune AMP B kiraccuueckomn
TpakToBKe. [IpuHUIMNUANIBHAS
cxema npocreumero AMP-
CrieKTpoMeTpa.  XUMHYECKUN
CIBUI M €ro HU3MEpECHHUE.
BHemmHue W BHYTpPEHHHE
ATAJIOHBI. Pa3InyHble IIKaIbI
XUMHYECKUX CIBUTOB u
COOTHOIIIEHUE MEXIYy HUMHU.
Hcnonp3oBaHHE XHUMHUYECKUX
CABUTOB B  CTPYKTYpPHOM

aHaJim3e. Ta0munel
XUMHAYECKUX CIBUIOB. Pacyer
XUMHYECKUX CIIBUT'OB

MPOTOHOB MO  AJJIMTUBHOU
cxeMe. ToHKasg CTpyKTypa
CUTHAJIOB SIMP 5 ee
MIPOUCXOXKICHUE. Cnoun-
CIIMHOBOE B3aUMOJIEUCTBHE.
OcHOBHEBIE CBCJICHUS 0
BO3MOKHOCTH MIPUMEHECHUS
SAMP CB P3L F1% y nip.




Tema 5. JIeKTPOHHBII 33 2 8 3 20
NMAPAMATHUTHBIM  PE30HAHC
(II1P)

duznueckas npupozaa
aBieHuil. Bung cnektpoB OIIP
MPOCTEUIITNX paJuKaoB.
B03MOXHOCTH HMCIOIB30BaHUS
OIIP B opraHM4YecKoOd XHUMHH.
Macc-cnekTpockonus.
Monekynsippags Macca U
ONPENEIICHNE  MOJIEKYJSIPHOU
bopMyIIHL. Macc-
CIEKTPOCKONTMYECKUN pacmaj.
IIpoucxoxaenue 151
UHTEpIIpETalUs Mmacc-
CIIEKTPOB
Tema 6. 35 3 8 4 20
Pedpakromerpuueckue
METOAbI
[TokaszaTenp mperoOMIICHUS U
yAeabHas pedpaxuus.
[lonspuzyeMocTb U €€ CBA3b C
YACIBHOM W  MOJEKYISIPHON
pedpakuueir.  CTpyKTypHBIE
WHKPEMEHTBl U  TPYIIOBBIE
pedpakiuu. Pedpakumm
cBsi3eil. COOTHOIICHUS MEXITY
pedpakusmMu CBsI3EM u
aTOMHBIMU pedpakuusiMu.
['panuibr MPUJIOKUMOCTHU
aJIUTUBHON CXEMBI
DK3aJbTALUH  MOJIEKYJISIPHOM
pedpakuuu. [Ipumenenue
MOJIEKYJIIPHOM pedpakuuu AJis
OnpeaeIeHUs CTPOCHHUS
OpPraHUYEeCKUX  COCIUHEHH,
O0COOEHHOCTH CTPYKTYPBI,
BBIBJIISIEMBIE C  [TOMOUIBIO
MOJICKYJIIPHOM pedpakimu
KOHTAKTHASI BHeayJIMTOPHAsA 10
pabora
HTroro: 216 15 45 27 119

I11. O6pa3oBaTe/ibHbIE TEXHOJIOTHH




VYuebHas mporpamma —
HaNMEHOBAHHE Pa3JICIIOB U
TEM (8 cmpo2om
coomeemcemaui ¢ pasoeiom

Bun 3anarusa

O0pazoBarebHbIE TEXHOJIOTHH

Il PIT]])
Tema 1. O0wme cenenus | Jlekuus Tpanunronnsie (GpoHTATBHAS
0 CIIEKTpax JIEKILHS)
XapakTepucTrka
SJICKTPOMArHuTHOI'O
W3JTyYEHUS.

JIaboparopHbie pabOThI

TexHonorus npobIeMHOT0 00ydeHUs
I'pynnosas pabora

Tema 2.MudpaxkpacHasn

Jlexuus

Tpaauumonnsie (ppoHTANBHAS
JICKLIMSI, peUICHUE YIPaKHEHUN U

CIEKTPOCKOMUSA
3a/1a4)
JlaGopaTopHbIie pabOThI TexHonorus npoOiIeMHOro o0yueHus
['pynnoBas pabota
Tema 3. JuexkTpoHHbIe | JIexuus Tpanunronnsie (GpoHTATBHAS

CIICKTPLI OPraHNnvIeCKHUX
MOJIERYJI

JlabopaTopHblie pabOThI

JIEKIIMSI, peLICHUE YIIPaKHEHUN U
3a/1ay4)

TexHonorus npoO1eMHOro o0yueHus
I'pynnoBas pabora

Tema 4. CnekTpockonusi
SI/IEPHOT0 MAr-HUTHOT'O
pe3onanca (SIMP)

Jlexuus

JIaGopatopHble pabOoThI

Tpanunuonnsle (ppoHTaIbHASL
JEKLMS, pELICHUE YIIPAXKHEHUN U
3a/1ay4)

TexHonorus npobaeMHOro 00ydeHus
['pynnoBas pabota

Tema 5. DAeKTPOHHBIN
napamMarHMTHBIN
pe3onanc (I1IP)

Jlexuus

JlabopaTopHbie pabOThI

Tpaauuunonnsle (ppoHTaNbHAS
JIEKIIMsSI, pEHIEHUE YIIPaKHEHNUN U
3a/1a9)

TexHonorus npoOi1eMHOro o0yueHus
I'pynnoBas pabora




Peppakromerpuueckue
MeTOAbI

Tema 6.

Jleknus

JlaGopaTopHbIie pabOThI

Tpaauunonnsie (ppoHTaNbHAS
JeKIUs, pelIeHne YIpaKHEeHUH 1
3a/1ay4)

TexHomorus nmpoo6JIeMHOT0 00ydeHUs

I'pynnosas pabota

V. OHeHO‘IHbIe MaTepHaJIbl 1JdA NMPOBCIACHUS TeKymeﬁ H l'[pOMe)KyTO‘IHOﬁ

arrecTanuu

PesyabTatr THUIOBBIE KOHTPOJIbHbIE IToxka3zarenu u

(uHaUKaTOP) 3alaHMs 1JI OLCHKHU KPUTEPHH OLlCHUBAHUSA
3HAHUI, YMEHUH, HABBIKOB | KOMIICTCHI[UH, IIKAJIA

OLICHMBAHUSA

OIIK-1.1 1. IIpoBoas peakiuto OtBet
HUTPOBaHMS OCH3071a, MIPaBUJIbHBIN c
CTYAEHT MpH 00BbsSICHEHHUEM "

MPUTOTOBJICHUU
HUTPYIOLIEH CMECH 11O
OIIUOKE BMECTO

npumepamu — 3 Oamia
(OTIIMYHO)
OTtBet BepHbI 0€3

KOHLIEHTPUPOBAHHOU npuMepoB — 2 Oamia
CEPHOI KUCIOTHI (xopor110)

ucroJib3oBai GochopHyto. OTtBer BepHbIN 0€3
B UK- cniektpe mpoaykra oObscHeHMt — 1 Oayn
HUTPOBAHMS OOHAPYKEHBI (YZ1IOBIETBOPHUTEIBHO)

CICAYIOIIUE TTOJIOCHI, CM-1:
3080, 2960, 1600, 1460,
1540, 1345, 1310, 780, 850,
690, a B [IMP-cniextpe
9TOTO BeIlecTBa
HaOJroIaeTcs
€IMHCTBEHHBINA CUTHAI —
MYJIBTUILIET B 00Js1acTH 7,5-
8,2 m.1. Ha ocHOBaHuM
CIICKTPATBHBIX JAHHBIX
ONpeNeNIuTe, YAAIOCH JIN
CTYJICHTY TOJyYUTh
HUTPOOEH301.

2. 3aKOHBI TOTJIOIICHUS
cBeta. O0OBeTMHEHHBIN
3akoH JlamOepTa - bepa




OIIK-1.2 1. Vkaxure OTtBeT
ocobennoctu K- MIPABUJIbHBIN c
CHEKTPOB CJIEAYIOMUX | 00bICHEHHEM u
COCIMHEHMI: alleTOH, | mpuMepamu — 3 Oaia
YKCYCHasl KHCJIOTA, (OTIINYHO)

ATUIIALIETAT OTtBet BepHbI 0€3
2. Ilpennoxure npuMepoB — 2 Oamna

CTPYKTYpBI (xopouio)

COEeINHCHUN OTtBeT BepHbI 0€3

HMMEIOIIUX TOJBKO o0bsicHeHud — 1 Oamn

onmuH curHai B 'H- (YZ1OBIETBOPUTEIHHO)

AMP-cnextpe: CsHip,

CsHyo

OIIK-2.1 1. Kak pa3nuauts 1o OtBet
HK-cnektpam IIPaBUJIbHBIN c
AlETOHUTPUI U 00BsCHEHHEM U
AHWJIMH. npumepamu — 3 Oaia

2. Kakomy u3 (OTIINYHO)
NIPUBEICHHBIX OTtBeT BepHbI 0€3
COEIMHEHUI npuMepoB — 2 Oamia
COOTBETCTBYET (xopomuio)
nannabie [IMP- OTtBeT BepHbI 0€3
CHEKTpa, M.JL.: o0bsAcHeHHid — 1 Oain
7,3;10,0 a) 6en3oiinas | (yAOBIETBOPUTEILHO)
Kuciota, 60
OCH3UIIOBBIN CIIUPT

OIIK-2.2 1.Kakomy H3 TpPUBEICHHBIX OtBet

HUKE COCJIMHECHUH | MTPABUJIbHBIN C
cooTBeTCcTBYIOT JlanHbie K- | 00bsacHeHneM v
cnektpa, cmt: 2870, 2220, | mpumepamun — 3 Oamia
1465, 1420, 1380, 1200 (OTIIMYHO)
a) n- OTtBer BepHbI 0€3
METOKCUOEH3HUTPUII npuMepoB — 2 Oamna
0) (xoporiio)
aleTusIeHKapOoHOBas OTtBeT BepHbI 0€3
KHUCJIOTa o0bsAcHeHHid — 1 Oain
B) HUTPUI | (YIOBIETBOPUTEIHHO)
METOKCHIIPOITMOHOBOM
KHUCIIOTHI

2. IIpeackaxute 4ucio
pALIEIUICHU N UIST KaXI0T0
IIPOTOHA B CJIEAYIOIIUX
MOJIEKYJIaxX

a) CHBI’CHg

6) CHSOCHQCHzBr




V. Y4ebHo-MeTOoANMYecKkoe H HH(POPMAIMOHHOE o0ecTieyeHne TUCHMIITMHbBI

1. Pexomenmyemas mureparypa
OcHoBHas:
1. OpsnoBa A.M. Opranuueckasi XuMusi [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue.
- MockBa : MOCKOBCKHMI T'OCYJapCTBEHHBIM CTPOUTENIbHBIA YHUBEpPCUTET, Al [In
Op Menua, ObC ACB, 2016. - 230 c. - Kuura naxonutcs B 6a3oBoii Bepcuu DbC
IPRbooks. — Pexxum moctyna: http://www.iprbookshop.ru/48034.html

0) /lonoTHUTE/ILHAA JIATEpaTypa:

1. Mapsxuna B.C. TeopeTnueckue OCHOBBI METOIOB CIIEKTPAJIBHOIO aHaIHM3a
[DnexTpoHHBIN pecypc]: yueOHoe nmocodue / B.C. Mapsixuna, E.A. KynaBuna, E.A.
CrtporanoBa. — DJIEKTPOH. TEKCTOBbIe aaHHble. — OpeHOypr: OpeHOyprckuit
rocyaapctBeHHbiid yauusepcuret, 9bC ACB, 2016. — 135 ¢. — 978-5-7410-1517-
9. — Pexum mocrtymna: http://www.iprbookshop.ru/69953.html

2) [TporpammHOe obecrieueHne
a) JIureH3noHHOE MPOrpaMMHOE 00eCTICUCHHE
0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTICUEHHE
3) CoBpemeHHbIe MPpoheCcCHOHATBHBIC 0a3bl TAHHBIX H HHPOPMAIOHHBIE CITPABOYHBIC
CHCTEMBI
4) IepeueHpb pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTH « H-TepHeTY,
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/BIOHIMIYA.html
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VI. Metoanueckue MaTepHuaJIbl JIA oﬁyqalonmxca M0 OCBOCHHUIO JUCIIUIIJINHBI

MPUMEPHI 3AJIAY U YIIPAYKHEHUI
JJIAA CAMOCTOATEJBHOU PABOTDI

1. B SAIMP-cnektpe coenuHenus, umeromiero cocraB CoHiBr, umeercs nyoner B
CHJIBHOM TIOJIE 2,5 M.JI. ¥ KBapTeT B cjaaboM moiie 5,8 M.JI. ¢ COOTHOIICHUEM
mmomaaen 3:1. Kakoe ctpoenne numeet coeIMHEHN?

2. Hanummure ctpyktypsl coemamuenuit C3H3Cls (a) u C3HsCls (6), xoropsiM
COOTBETCTBYIOT cliefytomue ganuasie AMP: a) tpurnner 4,52 m.a. u nyoner 6,07
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M.J. C COOTHOIICHUEM ILIOMa el curHaia nmporona 1:2; 6) cuarner 2,20 M.1. u
nyoinet 4,02 m.11. ¢ cooTHoleHueMm 1omasei 3H : 2H.

3. IIpenmoxkute crpykrypubie (opmynsl BemecTB coctaBa CgH/OCI um ux HK-
XapaKTePUCTUKH.

4. BemectBo coctaBa CgHi0O umeer aBa mzomepa. IIpeayioxkure ux CTpyKTyphl U
ykaxute nanubie ux [IMP-cniektpos.

5. Onpenenute CTpyKTypHYIO (Gopmyny coeamHeHus coctaBa C;HgSH, ecnm B
cnexktpe SAMP a3toro coenuaenust 00HapyXKeHbI CUTHAITBI 1ipH 7,2; 3,27; 2,30 M.,

6. Ilpenckaxxure MK- u SAMP-cnextper coemunenuii: CH3;CgHs-OCHCH; un
CeHsCH,OCH,CHs.

7. Yxaxute pasznuuus B HK-cmektpax ameroHa, aneToykcycHOro »s¢upa u
areTopeHoHa.

8. Hpeacxam/ne CTPYKTYPY H CIICKTPAJIbHBIC HdaHHBIC COCOAMHCHHA COCTaBad
C3HsCls.

9. Kak pazmuunts no K- u AMP-criekTpaM TomIyos, #-KCHIION U ME3UTHUIICH.

10. Coeaunennss CHCI,-CHCI, (6=6,0 m.a1.) u CCl3-CH,CI (6=3,9 m.a.) maror B
SIMP-cniekTpax cuHIIETH. OOBACHUTE MPOUCXOKICHUE CHHIJIETOB U Pa3jiMuus B
XAMWUYECKUX CIBUTaX.

11. IIpu kOMHaTHOM TeMIlepaType LHHUKIOTeKCaH umeeT oauH nuk B AMP-cnekrpe.
[Ipu Temnepatype no -70°C curnan ymmpsiercs, a npu -100°C paznensercs 4eTko
Ha aBa nuka. O0bsicHUTE HAOII0JaEMOE SIBJIEHUE.

12. UccnenyemMoe COEIMHEHUE CONEPKUT METUIBHYIO U METUJIEHOBYIO TPYNIbI U
pacTBopsieTcs B Bojie, MeTaHoJe, atanone, CCly, CHCl3, Oenzone, anerone. Kakue
Y3 HAa3BAHHBIX PACTBOPHUTEIIEH CIEAYET UCIOIb30BATH IS 3aIMCH CIEKTPOB AMP?

13. Ilpennoxute UK- u AMP-ciekTpasibHbIe XapaKTEepUCTUKH JIJIs1 OCH3UIaIeTaTa.

14. Kak ¢ nomompio SIMP-ciektpoB pazmuuuth coeaunenns cocraBa C,H3Cl3?
15. Kak ¢ momompto UK-criekTpoB pa3anduTh aneTuianeToH, TMMeTUICYIb()OKCH I
U aleToH?

16. Onpeaenute cTpykrypy coeauHeHuss CgHgO, ecnmu B cnekTpe MpUCYTCTBYIOT
cieayromue mnojockl nmornomieHus: 1680 (c.); 1600 (cp.); 1580 (cp.); 1450 (cp.);
1360 (c.); 1265 (c.); 755 (c.); 690 (c.) em™.



17. ®enon ¢ npWokcaHoM o0Opa3yeT BOJOPOIHYIO CBs3b. lIpenckaxkure, Kak
M3MEHUTCS IPOYHOCTh TAKOM BOJOPOJAHOM CBSI3U MPHY BBEJACHUU B MOJIEKYITY (peHoma
cienyromux 3amecturencii: n-CHs; m-Cl; n-Cl; n-NOg; m-CH30; n-CH30.

18. B UK-criekTpe 1uc 1,2-mukimonenTaninoia moioca norjomeruss OH-rpynib
uMeeT 0ojiee HU3KYIO YacTOTY, YeM I0JI0ca MOTJIomeHus ¢cBooo a0 OH-rpyrimsr;
W 9Ta I0J0ca HE HCYe3aeT Jaxe IpH CUILHOM pa3daBicHuu. IlpuBemute
BO3MOJKHEIE OOBSICHEHUSL.

19. B kxakue (YHKIMOHAIBHBIE TPYIIIBI BXOIAT aTOMbI KHMCIOpPOJa M a30Ta B
coequHennu ¢ Opyrro gopmynoir C;H13N3O7, ecnu B UK-cniekrpe nabmogarorcs
MHTEHCHBHBIE ON10Ck ipH 1590 em™ 1 1330 em™, mupoxkas mosoca B o6mactu 3500-
3360 cm™ m momock mpu 1125 1 1047 em™.

20. B  UK-cnektpe areTwianeToHa HaONIOAAIOTCS — CJICAYIOIIME  IOJIOCHI
nornomenus: 1730; 1680; 1640 cm™. Cuenaiite oTHECEHHE STHX MOJIOC, YUUTHIBAs
TayTOMEPHIO COCTUHCHMUSI.

21. B [IMP-cnektpe naypokca-9 (HenoHorennoe IIAB oO6meii dopmysl
C11H23CO0O(C2H40)nH, rie N,=9) 0OHapyKeHbI clieayronue Curaaisl, O M.j.: 0,80;
1,20; 2,15; 3,40; 4,0; 2,85; a B UK-ciekTpe MMEIOTCS MOJIOCH TOTIIOMIEHUS, CM
3400, 2930, 2860, 1740, 1380, 720, 1355, 1055, 1115. Cnenaiite oTHECEHHUE T10JIOC
Y CUTHAJIOB B CIIEKTpax Jiaypokca-9.

22. B UK-cnextpe cuntanona JIC-10 (memonorenHoe ITAB o6mieit dopmyisl
RO(C,H40)nH, rae n,,=10) umeroTcs cieayromme moaocs! moraomenns, cM ™ 3450,
2870, 2935, 1465, 725, 1350, 1050, 1100 u B [IMP-cniekTpe claeayromue CUrHaibl
om.n.: 0,80; 1,20; 3,45; 4,05.

23. Kakwue nonocsl norsomienus B IK-criekTpe u pe3oHaHCHBIE CUTHAIBI TPOTOHOB
B SIMP-cniekTpe MOXHO TpeacKa3aTh s Jayparta Hatpus (aHnonnoe [TAB oOmieit
bhopmyIIbl C12H2302Na).

24.B TIMP-cniektpe nayparamoHodTaHosammonusi  (pactBoputens  CCly),
aanonHoe [TAB oOmeit popmynsr Ci14aH3103N, nmMerores cnenyromme CUTHaIBI O
m.a.:. 0,84; 1,24; 2,0; 2,82; 3,56; 7,6 ¢ WHTErpaliIbHBIMA WHTEHCHUBHOCTSIMU
(otHOcUTeNbHBIE eauHulbl): 3, 8, 2, 2, 2, 4 coorBercTBeHHO. B MK-cnektpe
OOHApYKEHBI CIEAYIOIIUE MOJI0Chkl nmornomenus, e 3300, 3050, 2960, 2930,
2860, 1560, 1425, 1465, 1380, 1180-1350, 725. Cuenaiite orHecenne manabix K-
u [IMP-cniekTpoB B COOTBETCTBUM CO CTPYKTYPOU COCITMHEHUS.

25. Ilpennoxure K- u IIMP-cniekTpsl 1151 OKTHIICY Ib(OHATA HATPUS (AHHOHHOE
ITAB o6ueii popmyssr CgH17SO3Na).

26. Ilpennoxure K- u [IMP-cnextpsr mnst nenuncyibdara HaTpus (aHHOHHOE
ITAB o0mieit popmyisr CioH21SO4Na).



27.B TIMP-cnektpe wmonomnetundochara Harpus (anunonHoe I[IAB o6mieit
dopmyist Ci6H33POsNay) mmerores cnemyromue curaanst, O M.a.: 0,80; 1,20; 3,65 ¢
WHTETPaIbHBIMU HWHTEHCHUBHOCTAMHM (OTHOCUTENbHBIC e€auHullbl): 3, 28, 2
cootBeTcTBeHHO. B MK-cniekTpe oOHapyXeHbI ClIeIYIONINE MOJOCHI MOTJIOIICHUS,
emt: 2965, 2930, 2860, 1470, 1380, 1160, 1140, 1080, 1110, 1010, 725. CootHecute
JTAHHBIE CIIEKTPOB CO CTPYKTYPOU COCTMHEHUS.

28. B HUK-cnektpe N-penmnmmupuauHuii xjopunaa (katuoHHoe ITAB oOmei
dopmynsr CisHxsNCI) mmerotest cnenyromue momnocsl nmornomenus, eyt 3025,
2930, 2860, 1635, 1585, 1505, 1490, 1470, 1380, 780, 685, 720. B IIMP-cniektpe
UMEIOTCS CIIAYIOIINE CUTHAIBI POTOHOB, 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 BBIBOJ O CTPYKTYpPE COCIMHCHUS U MPEJIOKUTE OTHECEHNE CUTHAJIOB H
TI0JIOC B MOJIEKYJIE.

29. IIpennoxure K- u [IMP-criekTpsI 111 ASUIOCH3MIIUATUIIAMMOHMH XJI0pH/Ia
(xarronHoe [TAB o6rieit popmyiisr C21HsgNCl).

30. [Ipegnoxxkure HUK-, VD- u SAMP-cnekrpanpHbie gaHHble aisg  N-
OeH3unuIepuIuHuiA Xiopuaa (karnoHHoe [TAB oomieit hopmyier Co3HszNCI).

31. B anwniuHe XpomModpopoM SIBISETCS HE TOJBKO OEH30JIbHOE KOJIBIIO, HO H
HEMOoJIeJIEHHAas 3JIeKTpoHHas mapa azora. Oba xpomodopa CONpsKEHbI IPYr C
apyroM. OOpa3zoBaHuE COJIM TpU JECUCTBUU DPa30aBICHHOM CEPHOW KHUCIOTHI
U3MEHSET CIeKTp aHwinHa. B Y ®-cnektpe anuimHa oOHapyKeHa NOorjIoEeHue Npu
286 uM U 234 um. CrenaiiTe OTHECEHUE MOJIOC U OOBICHUTE OTJIMYMS B MOJIOKEHUN
TJIABHBIX TIOJIOC COJIM aHMIUHA (A=254 HM).

32. Ctpoenue oprannueckoro coequnenus oomen Gopmynsr CioH11N MoxeT ObITh
MIPEJICTABJICHO CJICTYIOIIUMHU ABYMS CTPYKTYPAMH:

[Ipennoxure nanubie UK-ciekTpoB 1ist pa3innyus 3TUX CTPYKTYP

33. Kak MOXHO pa3iuuuTh CIEeIyIOIINe COeANHEeHNS, ncnob3ys MK-cnekTpanpHbie
JIAaHHBIC:

CH,OCH, n CH,CH,OH

CH,CH,CH,NH, 1 CH,CH,NHCH,

CH,-CONH, u CH,NHCONH,

HNPUMEPHBIE 3ATAHUA J1J1A IMCBMEHHOI'O OITPOCA



3aganmue 1.
1. Kak 3MEHHUTCS TOJIOKCHHE TI0JI0C TOTJIoNIeHUs B Y D-criekTpe n-HUTpodeHoIa
TP 3aMEHE M300KTaHa Ha ATaHOJI?
2. Tlpennoxure WK-cnexkTpanbHble XapaKTEPUCTHUKH alleTOHA, aHWIMHA |
dbopmanbaeruaa.

3apanmue 2.
1. Kak paznmnuuts o [IMP-ciekTpam anieTOHUTpUI, METHJIAKPUJIAT U alleTOH?
2. K xoMy THMy S5J€KTPOHHBIX MEPEXOJOB OTHOCATCS TMOJOCH MaKCHMaJIbHOTO
HOTJIOICHHS 2,6-TuMeTHIIrenTaaueH-2,5-00a-4 260 um (€=24000) u 380 M (¢=80).

3aganue 3.
Kakune coenrnHeHNs MOKHO pa3iauduTh 110 Y @-criekrpam?
2. Kakue xapakTepuCTHYECKHE YacTOThl MOXKHO HCIOJB30BaTh JJIsi KOHTPOIS 3a
XOJIOM PEaKIUN BOCCTAHOBJICHUS

=

LiAIH

CH,CHO > CH,CH,0H

3ananue 4.

1. Kak ¢ nomouipto MK-CeKTpOCKONMKM MOYXHO KOHTPOJUPOBATH XOJ PEaKLUu
JMa30THPOBAHUS AHUJINHA

NaNO,, HCI,

8°C
2. B criektpe I[IMP cmecn GeH3071a 1 IUKIJIOTEKCaHa coaeprkaTcs aBa curHana (1,4

u 7,3 WM.J.) C COOTHONIEHWEM HWHTEHCUBHOcTe 2:1. Omnpenenure
KOJIMYECTBEHHBINA COCTAaB CMECH.

C H.NH, [CHN=N] CI~

3amanue S.
1. Kakue nzmenenus MoxxHo HaOmonaTh B MK-criekTpe 3TaHona mpu mpoBeACHUH
peakiuu 3TepudrKaIuy B3auMOIeHCTBHEM dTaHOJIA C YKCYCHOM KUCIIOTOM.
2. Coemuuaenuss CHBr,-CHBr, (6=6 m.a.) u CBrs-CH2Br (6=3,9 m.n.) naior B
criektpax AMP CHHIIIETBI BCIEACTBME XUMHYECKOM SKBUBAJIEHTHOCTH ATOMOB
BOJI0poJia. OOBICHUTE pa3IudMs B XUMUUECKUX CIBUTAX.

HEPEYEHDB BOITPOCOB K 9K3AMEHY

1. Ucnonw3ys Tabnuiy XpoMOMOPHBIX TPYIMI, PEIIUTh, MOXKHO JIM HUCIIOIH30BaTh
CIIUPTHI B Ka4e€CTBE pacTBOpuTeiiek B Y O-CIEKTPOCKOIHH.



10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

21,

[Touemy mosiocel nmornomenus B Y @-CreKTpax 3Ha4UTENbHO mupe, yem B K-
criekTpax?

Ha 4to CIcaycCT 06pa1uaTL BHHUMAaHHUC, CCJIN CHUMACTCA HK-CHGKTp TBCPOAOTO
BCIICCTBA B BUJC paCTBopa?

Kakoe 3HaueHne UMEIOT XApaKTCPUCTHUUCCKHUC YaCTOTHI B HK-CHE?KTPOCKOHI/II/I?

YKaXuTe TpaHHUIBI B 3JEKTPOMATHUTHOM CIEKTpE JUIS YIbTpadHOIeTOBOM
o0J1acTH.

Kakue rpynmsr aToMOB Ha3bIBAIOT XpoModopamu?
[TpuBeauTe npuMepbl HaMOOJIEE YacTO BCTPEUAIOIIUXCS XPOMOGOPOB.
Urto Ha3bIBaeTCst 0aTOXPOMHBIM CIIBUTOM? [ UIICOXPOMHBIM CIBUTOM?

B kakux cucremax HaOmromaercs OaToxpomublil casur? Chenarh TabauIly
XpOMO(OPHBIX TPYIII.

Kakasg koHUEHTpalusi pacTBOPOB SIBJISIETCS HauOoyiee ONTHUMAIbHOW IS
cHATHs Y P-CciekTpoB?

Kakue pactBOpuTENIM NPUHATO CUUTATh HICAIBHBIMUA ISl CHSATUA Y D-
CIIEKTPOB?

[ToueMy Y @-crieKTpbl Ha3bIBAIOT 3JIEKTPOHHBIMHU CIIEKTPAMMU?

JlaiiTe onpeneneHrne TEpMUHY «BOJHOBOE YHUCIIO».

Yto BeIpakaeT coO0W TEPMUH «BOJIHOBOE YHCIIO»?

UT0 HA3bIBAIOT ONTUYECKON INIOTHOCTHIO?

Hanummwure Beipakenue i 3akona Jlambepra — bepa.

Jlaiite onpeaeneHue MOIsIpHOMY KO3 DUITUEHTY MOTIIOIICHUS.

Ot kakux (HaKTOpPOB 3aBUCUT TOYHOE MOJIOKECHUE MAKCUMyMa TMOTJIOIICHHUS?
VYkaxxkute rpanuiibl 00JacTH HHGPAKPACHOU CTIEKTPOCKOITHH.

ITepeBenuTe 00aCTh IJIMH BOJH OT 25 710 2,5 MKM B BOJTHOBBIC YHCIIA.

[Touemy nH(ppakpacHbie CHIEKTPHI HA3BIBAIOT KOJIEOATEILHBIMU?



22. Kakwue koyie0aHMs HA3bIBAIOT BAJICHTHBIMH, J1I€(OpMAIMOHHBIMU?

23. Kakue nornonieHust Ha3bIBAIOT XapaKTEPUCTUUECCKUMU?

24. Kaxkue Borpocsl pemaroTces ¢ nomonibio MK-cnexkrpockonuu?

25. Hazosute ocHoBHbIe 0OmacTu MK-crekTpa.

26. Kaxkyro obmacte UK-ciekTpa Ha3bIBaIOT «00JACTHIO OTIEYATKOB TATBIICBY?

27. Tlouemy B Y®-CHEKTPOCKOIUHU TMPHU CHATUU CIEKTpa HEOOXOIWMO TOUYHO
YKa3bIBaTh MOJISIPHYIO KOHIIEHTPALIUIO U TOJIIHUHY CJIOS UCCIEAYyeMOil MpoObl B

otimuue oT MK-cnexkrpockonuu?

28. B kakux eauHUIAX BBIPAXKAIOT KOHIEHTPAIMIO PACTBOpA MpU CHATHH Y D-
CIIEKTPOB?

29. Kak 00b19HO TOTOBST pa30aBlICHHbBIE PACTBOPHI JIJIs CHATUSL Y D-CIIEKTPOB?

30. Ilouemy npu custuu *C SIMP-ceKTpoB pacTBOPHI JOJLKHEI OBITH KaK MOKHO
00Jee KOHUEHTPUPOBAHHBIMU?

31. Kaxwue pacTBOPHTENH HCIOIL3YIOT py cHATuM ‘H SIMP-criekTpoB?
32. Kak moxHO cHaTh MK-ciekTp TBepmoro BemecTBa?
33. Kaxkue merozasl moaroToBku 06pasnos s cHaTusi UK-ciektpoB BbI 3HaeTe?

34. Ilouemy HeoOXoaumMo oOecrmeunBaTh BBICOKYIO YHCTOTY aMIylbl H
pactBoputenis npu cHITUU AMP-criekTpoB?

35. Kaxkue xone6anus B UK-o6mactu cnegyetr OTHOCUTD K BaJICHTHBIM, a KaKUe K
nehopMalmoOHHbIM?

36. Uem Bbe3Bano mosiBieHne B MK-crekTpe OOJBIIOTO KOJUYECTBA IIOJIOC
ne(opMaloOHHBIX KOJeOaHUN?

37. Ilpu cuatuu [IMP-cieKTpoB MOXHO HCHOJB30BaTh BHYTPEHHUW WM
BHEIIIHUI CTaHJApT (3TAJIOHHOE BellecTBO). HazoBurte 311 BeniecTna.

38. Uto BbIpakaeT TEPMHH «HUHTETpajbHasi WHTEHCUBHOCTH» B SMP-
CIIEKTPOCKOTIUHU?



39. B kakux enuHMIIAX W3MEPSIOTCS CMEIIEHUS PE30HAHCHBIX CUTHAJIOB
npoToHoB B [IMP-cniektpax?

40. Kaxkwue mkansl PE30HAHCHBIX CUTHAJIOB IIPOTOHOB BEI 3HaeTe?

41. Yo BbIpakaeT coOOM IEKTPOHHBIN CIIEKTP MOTJIOMICHUS BellecTBa?

IIPUMEPHI 3ATAHUM 1JI51 KOHTPOJBHBIX PABOT
Koumponwvnas paboma Nel

1. Coenunenue umeet cTpykrypHyto dhopmyny CH3;CH,CONH,. KakoBbl qomKHBI
ObITh criekTpasbHbie XapakTepucTuku UK-, Y®- u AMP-criektpoB?

2. Yxaxxute O0COOCHHOCTH HK-CHGKTpOB CICOYIOIINX COCIIHHCHHﬁ: allCTOH,
YKCYyCHaA KHCJIOTA, 9THJIALCTAT.

3. Kak pazmuuute mo HWK- wu SAMP-cnextpam creayroomme COSIUHEHHUS:
allETOHUTPUJI, aHUJIMH, HUTPOMETAH?

4. Ilpenckaxutre OCHOBHbIe Xapaktepuctuku [IMP-cniekTpoB cremyrommx
coeMHEHUN: MeTUIATIIKETOH, N,N-1uMeTnIanInH, n-Kpe30Jl.

5. TlepeBenute XUMUYECKUW CABUT B Teplax B EIUHUIBI O JUISI CIEAYIOIIMX
coenunennii, 'H SIMP-crieKTp KOTOPBIX PETMCTPUPOBAIICS Ha CIIEKTPOMETPE C
paboueit yactoroit 60 MI':

a) 131 T'g 0) 287 'y B) 451 I'u

Konumponvnas paooma No2

1. CKOIBKO DPE30HAHCHBIX CUTHAIOB MOXKHO HaOmomate B cmekrpe B°C SIMP
CIEIYIOIIUX COCTNHEHUM:
a) 1,1-auMeTHIIKIOreKcaH
0) CH3CH,OCHj;

B) 3-METUJINIEHTHUH-1

2. Kak ¢ momompio MK-cnekTpockonmuu MOXKHO pa3IMUdTh COCIUHCHHS B
CIEAYIOIINX Mapax:
a) CH;COOH; CHsCOCI
0) CH3;COOH; CH3;COOCHs3
B) CH;COOH; CH;CHO



. Kak gomxHa W3MEHUTHCA 9acTOTa MOTJoneHns kKapoonmibHou rpynmbl C=0 B
PSAY: alleTOH — XJIOpaleToH — TpUTOpaLeToH?

. B Y®-criekTpax 4-audTUIaMUHOOCH30MHOM KHCIIOTBI, CHATBIX B 3TaHOJE,
MPOSIBIISIETCS TOJI0ca TOTJIoONeHus ¢ MakcumymoMm 288 M (¢=19000), a B
pactBope xyopoBogopoaHoi kucioTel — 270 HM (¢=1000). B yem npuuumna
pa3auyud B CIIEKTpax?

. PaccuuTaiite KOHIIEHTpaluioo OCH30HHON KUCIOTHI MPH 3HAYCHUH ONTHYECKOM
I0THOCTH 1,9 (Amax=228 HM, €=10660) B KtoBeTE TOIIIHHOMK 1 cM.

VIl. MaTtepuajbHO-TeXHUYECKOE 00ecriedeHue

Becol JW - 1 anektponnsie (npeaesn B3semmuBanus 1500 r)
Becol JW - 1 anexktponnsie (npeaen B3semuBanus 1500 r)
XonomuibHUK "CtrHOI 232"

[Mxad cymuneueri [ICC-80

[openka (M082-06990)

Motika (mpomsIB. ycrporicto) (M082-07017)

[InmuTKa 35eKTpruyecKas

Crou mpucTaBHOM

Crou ¢ nBepuamMu

Cronuk moabeMusiid (M082-07046)

Cymmiika i MUIneToK

[Mxad 2-x TymO0BbII

[IIxad BBITSKHOM

[xad s marepuaios

DnekTporuitka it 6aau 0,6 kBT, CTOJIBI, CTYyJIbs, TI0CKa yUCHHYECKas

VIIl. CBenenust 00 00HOBJIEHHH paGoyeii MPOrpaMMbl TUCIUTLUIMHBI

Nerr.m. OOGHOBIIEHHBIHI Ornrcanne BHECEHHBIX PexBu3uTHI T0KYMEHTA,
pasnen paboueit N3MEHEHNH YTBEPAUBLIETO
pOrpaMMBbl W3MEHEHUS
JACIUTUIMHBI
1. Pa3zgen V. YueGHo- JoGaBnens! HOoBBIE TocoOust B | [IpoTtokon Nell ot
METOANYECKOE U OCHOBHOM criucok ureparypsl | 28.04.21r. 3acenanus
UH(POPMAIIMOHHOE YYEHOTO COBETa XUMHKO-
obecrnieueHue TEXHOJIOTUIECKOTO
JVICTIATUTHHEI daxynbpTeTa




