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1. IEJIHU U 3ATAYNA OCBOEHUSA JTUCHUILINHBI

1.1)enu: - GopMupoBaHHE y CTYICHTOB CHCTEMATH3NPOBAHHBIX 3HAHMH 00 MCIOIb30BAHIN (PU3NKO-XUMHUYECKIX METOIOB
IIPU YCTAHOBJICHUH CTPOEHMSI OPIraHUYECKUX COECAUHEHHMN.

1.2(3a0auu: - npenocTaBUTh CTYAEHTaM TEOPETHYECKHE OCHOBBI (PM3MKO-XUMHYECKAX METOJIOB, HAIIPABJICHHBIX Ha
H3Yy4EHHUE CTPYKTYpPbI OPraHUYECKUX COSANHEHUH.

- OCBOUTH HaBBIKM METOJIOB MOTYYEHHS M U3YUECHUS XapaKTePHBIX (PU3NKO-XUMHUIECKUX CBOMCTB OCHOBHBIX KJIACCOB
OpPTaHUUYECKUX COCTUHEHUI;

- c(OpPMHUPOBATH YMEHHE HCIIONb30BAHHUS ITOTyYEHHBIX TEOPETUIECKHIX M IKCIIEPUMEHTAIbHBIX HABHIKOB B HAYYHO-
HCCIIe10BaTENbCKOM pabore.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: |BI.B.O2

2.1|TpeboBaHus K MpeABAPUTEILHOI MOATOTOBKE 00y4aIOIIerocsi:

2.1.1| 1ns ocBOCHUS TUCIMILTHHBI «DH3HKO-XUMHYECKHE METOABI HCCICIOBAHMD TPEOYIOTCS 3HAHUS, YMEHUS 1 HABBIKN
copmupoBaHHEIe B X0/e H3y4deHus npeameroB «Heopranmueckas xumus» (ITIK-3, TIK-7), «Pmsngeckast xumust» (ITK-3,
[K-7), «@usuka» (OK-7, OIIK-3), «Oxpana tpyna» (OIIK-1, TTIK-11, I1K-12).

2.2| IncuMmIMHbBI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOH TUCIUIINHBI (MOTYJIs1) HEOOX0AUMO KaK
npeauecTByoniee:

221 BBICOKOMOJICKYJIAPHBIC COCANHEHU, HAYTHO-UCCIICI0BATC/IbCKas pa60Ta, NpeaauIuIoOMHas IMpakTuKa, METOAbI aHaJIu3a
OMOJIOTMYECKH aKTUBHBIX BCHICCTB, BBIIIOJIHCHHUEC 6a1<anach1<Hx pa60T.

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIATIIMHEI
(MOJLYJIST)

IIK-2: CnocoGeH NpHMeHSITH CTAHAAPTHBIE ONePALMH 110 NPeJIaraeMbIM METOMKAM M COBPEMEHHYIO annaparypy npu
NpPoBeJeHUH XUMHYECKHUX Hcc/Ie0BaHMii

N-1.1IK-2: 3HaeT ocCHOBHbIe TPeGOBAHMS K MeTOaM M METOAMKAM IPOBeJeHUs1 CTAHAAPTHBIX (PU3NKO-XUMHYECKHX
onepanuii

3HaeT TeOPETHYECKYIO CYITHOCTh U3YUEHHBIX (PU3UKO-XUMUYECKHX U (PU3NYECKUX METO0B HCCIEI0BAHMHS.

HNI-2.1TK-2: YMeer ucnoib30BaTh CTAHAAPTHBIE ONEPALIMH NPH MPOBEIeHUN HAYYHBIX HCCJIeI0BAHMIT

Ywmeer unrepnperupoBats MK-cnektpsl, Y @-criektpsl, AMP 1H criektpsl npencraButenieil OCHOBHBIX KIIACCOB OPraHUYeCKUX
COEIMHEHUH. YMeeT NPUMEHTh 3HaHHS O CIIEKTPAJIbHBIX XapaKTEePUCTHKAX OPraHUYECKUX COSANHEHUH B HAy4HO-
HCCIEA0BATENbCKUX LETIX.

HUJI-3.IIK-2: Baageer HaBbIKAMH NPOBEJEHUS] XHMHUYECKOT0 IKCIIEPUMEHTA 10 CHHTE3Y, AHAJIN3Y, H3yYE€HHIO CBOICTB
BellleCTB M MaTepHAJIOB ¢ NPMMEeHEeHHeM COBPEeMEeHHOI annapaTypbl

BitazieeT HaBBIKaMH OMICAHMUS TOTOBBIX CIICKTPOB OPraHUYECKUX COCAUHCHHIA, TOMYICHHBIX C IPUMECHEHHEM COBPEMEHHOI
MpUOOPHOIA 6a3bl.

IK-1: Cnoco6eH HCNoJIb30BaTh CUCTEMY (l)yHZlaMeHTa.]'lel:lX XHUMHMYECKHUX NMOHATHI U €CTECTBCHHOHAYYHBIX 3AaKOHOB

I/II['IHK'I 3HaeT OCHOBHBIE €CTCCTBCHHOHAYYHbIC 3AKOHbI U 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECCKHUX IPoLeCCOB

3HaeT TEOPETHIECKUE OCHOBBI (DH3UKO-XHUMHUIECKHX METOLOB MCCIICAOBAHNUS, IIPUYUHBI BOSHUKHOBEHHUS U MIPOSIBIICHUSI
nndppakpacusix (UK), ynerpaduonetosix (Y®) crieKTpoB U CIIEKTPOB SIEPHOr0 MarHuTHOTO pe3onanca (SIMP1H).

HN-2.11IK-1: IIpumensietT cucremy (pyHIaMeHTATbHBIX XMMHYECKUX MOHATHIA M €CTeCTBEHHOHAYYHBIX 3aKOHOB B
npodeccruoHaILHOM 1eTeIbHOCTH

[pumensieT cnennaaTM3uPOBaHHYIO TEPMHHOJIOTUIO, HEOOXOAUMYIO JUIsl IOHUMAHUS CIIEKTPAIBHBIX XapaKTePUCTUK OpraHHYEeCKUX
COEMHEHUH, MOCTPOSHUSI U XapaKTEpPUCTUKU TEOPETUYECKHUE CIIEKTPHI OCHOBHBIX IPE/ICTaBUTENEH OPraHUYECKUX COEIMHEHUH;
MHTEpIpeTay pabounX CIIEKTPOB MPEACTaBUTENeH OCHOBHBIX KJIACCOB OPTaHHYECKUX COSIIMHEHUH.

HU-3.1IK-1: Bnaaeer cucteMoii pyHaaMeHTATbHBIX XMMHYECKHUX MOHATHI U ecTeCTBEHHOHAYYHBIX 3aKOHOB B paMKax
o0pa3oBaTe/IbHOI 1 HAYYHOIl 1esITeIbHOCTH

Brageer cucteMoli 3HaHHI O CIEKTPAIBHBIX XapaKTEPHCTHKAX OPTAHUUECKUX COSTMHEHHH B HAYYHO-UCCIIEIOBATEIbCKUX IIEIIAX,
BJIaJICET HABBIKAMHU PabOTHI CO CIIPABOYHON M HAYYHOH JIUTEPATYPOH.




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOY JIS)

Kon

HaumeHoBaHMe pa3/iesioB M TeM /BU]
3aHATud/

Cemectp /
Kvne

Yacos

Komneren-
107071

JInTeparypa

Hnrte
DAKT.

IIpumeyanue

Pazpgest 1. D1eKTpOHHBIE CHIEKTPbI
MOJIEKYJI

11

OnexTpoHHbIe crieKTpsl. [Ipupona
JJIEKTPOHHBIX CIIEKTPOB TOTJIOIICHUS.
TonHast SHEPTHST MOJIEKYJIbI
(3nexTpoHHas, KonebaTenbpHas 1
BpaiiarenabHas sHeprun). Oonactu
9JIEKTPOMAarHUTHOTO CIIEKTpa:
ynsTpaduonerosas (YD),
nndppakpacnas (UK) u Buaumas.
Jlnamna3oH 3JeKTPOHHBIX CIIEKTPOB. /JIek/

JI1.2 JI1.3J12.1
J12.2J12.3
Ol

1.2

DneKTpoHHbIE CieKTPHI. [Ipupona
JNIEKTPOHHBIX CIIEKTPOB TOTJIOMICHUS.
TonHast SHEPTHS MOJICKYJIBI
(anexTpoHHas, KoebaTenbHas 1
BpaaTesnabHas sHeprun). Odnactu
3NIEKTPOMAarHUTHOTO CIIEKTpa:
yabsTpaduonerosas (YD),
uHdpakpacHas (MK) u Bunumast.
Jlnamna3oH 3JIEKTPOHHBIX CIIEKTPOB.
/J1a6/

JI1.1 JI1.3J12.1
J12.2J12.3
o1

1.3

[Ikana MeKTPOMArHUTHOTO H3ITyICHHS.
Tpupo/a 3IeKTPOHHBIX CIIEKTPOB
noryomeHus. [1onHast sHeprus
MOJIEKYJIbI (3JIEKTPOHHAS,
KonebaTenbHas U BpallaTebHast
sHepruu). O0acTH AIEKTPOMArHUTHOTO
crekrpa: yaprpaduonerosas (YD),
undpakpacHas (MK) u Bunumast.
JlrarnasoH 3JIeKTPOHHBIX crieKTpoB. /Cp/

JI1.2 J11.3J12.1
J12.2J12.3
c)!

Paznen 2. Y® cniekrpockonust

2.1

VO cnekrpa ankana. YO cnextp
HEHACBIIEHHBIX YTIEBOJOPOIOB C
M30JIMPOBaHHOM U conpsbkeHHoi C=C
cBs3bt0 (Hakomienue C=C cps3zeit).
ITosock! mornomieHus: KapOOHUIBLHOM
TPYNIBI B ajbIeTHAaX, KETOHAX U
KapOOHOBBIX KHCIOTax. BrnusiHue
3aMECTHTENS B PaJHKaIe U
KapOOKCHIIBHOM rpyrie Ha YD criekTp
KapOOHOBBIX KHCIIOT.

Ionocer nornomenns: 6eH30IbHOTO
KoJbla. BausHME Ipupoabl 1
MECTOIOJIOKEHHUS 3aMECTHTEIIS HA
TIOJIO’KEHUE TI0JIOC OEH30IBHOTO
TIOTJIOIICHUSL.

/JTex/

WJ-1.1K-2
WJ1-3.11K-2
WJ-1.11K-1
WJ-2.11K-1

JI1.3J12.1 JI12.2
J12.3

2.2

ONEeKTPOHHBIE CHEKTPHI OCHOBHBIX
KJTaCCOB OPTaHMYECKUX

coenuHeHnt. Biusiane npupoast n
MECTOIOIOXKEHHS 3aMECTUTENS Ha
MIOJIO’KEHUE TI0JIOC OEH30IBHOTO
HOTJIOIIEHHSL.

VYcnosust padotsl B YO obmactu
3NIEKTPOMATHUTHOT'O CIIEKTPa. JHEPT U
JIEKTPOHHBIX Nepexonos. Cxema YO
CIICKTpA: €AUHUIIBI HI3MEPEHHS, NATBHSA
n ommxHAst YO obnacTs, hopma u
HMHTEHCUBHOCTD TIOJIOCHI OTJIOIMICHHUSL.
/JTab/

14

V-3 11K-2
WJ-2.TTK-1

JI1.3J12.1 JI2.2
J12.3




2.3

IonsTHE 0 «BaKyyMHOIT» 00IACTH.
Toxbop pactBopurens mist cHITUS YD
cnekrpa. [IpuanHsl okpacku
OpraHWYECKUX COCANHEHUH (XpoMOdopsI 1
aykcoxpomsl). /Cp/

3,2

V1-3 1IK-2
WJ1-2.T1K-1

JI1.3J12.1 JI2.2
J12.3

Pazpnen 3. UK-cnexrpockonus

31

Amnanu3 n untepnperanus UK criekTpos.
OcHosHble napamerpsl MK criekTpoB
asnkaHoB (-CH-, -CH2-, -CH3 rpymmn).
Ilonoca mornomenys ABOMHON CBA3H.
Cwmenienne nonocst nornomenus C=C B
3aBUCUMOCTU OT CTEIIEHH €€ 3aMELICHHS.
Onpenenenue xapakrepa C=C cBs3u 1o
xapakrepy UK cnekrpa.

OyHKINOHATIBHO 3aMEIEHHbIE
OpraHuYeCcKUe COeAUHEHUs. BiusHue
¢yHkunoHansHbIX rpynn Ha MK cnextp
OPraHUYECKOr0 COSIMHEHHUS.

Cruptsl. ITonocs! nornomeHus
TUAPOKCUIBHON rpynmbl. OnpenencHue
HaJIMYMA U XapaKTepa BOAOPOIAHON CBS3HU.
IposiBnenue B MK cnekrpax cBo6oAHOM U
cesi3anHOM OH rpynmsl.

ApomMaTHieckue coequHeHus. iHTepBasl
T0JIOC TTOTJIOLIEHHSI apOMAaTHYECKUX
coenunennii: VCH.,[ICH, kone6anus
apoMaTHyYecKoro Kojibla. Bnusuue
HPUPOABI 3aMeCTUTENIEH B OEH30IbHOM
KOJIbIIE HA XapaKTep MOI0C MOTIOMEHHS.
/JTex/

11

W/-3.1IK-2
WJ1-2.T1K-1

JI1.3J12.1 JI2.2
2.3

3.2

OYHKIMOHAIBHO 3aMELEHHbIE
OpraHuyecKHe cOeNHEeHus. Briusaue
¢yHkumonaneHeix rpynmn Ha MK criektp
OPraHUYECKOr0 COSTMHEHHSI.

IIpocteie 3dupbl. XapakTepHbIe MPU3HAKU
HK-criekTpoB mpocThIX A3QHPOB.
Kap6onunbnbie coennHenns. [Tomoca
KapOOHMJIBHOTO MTOIJIOIIEHHS B
aJbAeruax, KeTOHaX KapOOHOBBIX
KHCIIOTax. XapaKTepUCTUUECKUE YaCTOThI
KapOOHOBBIX KUCIIOT.

A3oTcozepkaliye OpraHniecKue
COeIMHEHUS. AMHIBI KAPOOHOBBIX KUCIOT
(mmostochr «amun » u «amun 11»).
Xapaxkrepnsie npuzHaku UK cnektpos
MIEPBUYHBIX, BTOPUYHBIX M TPETUIHBIX
aMuHOB.Briusitane npupoas! 3amMecTureneit
B OEH30JILHOM KOJIBIIE HA XapakTep MoJIoc
MIOTJIOIICHUSL.

/J1a6/

12

na-3.11K-2
na-2.11K-1

JI1.3J12.1 J12.2
2.3




3.3

UK uznyuenue, ero auana3oH. Tkt
KoJIe0aHUiT aTOMOB B MOJIEKYJIE
(BaeHTHBIE, epOpMaOHHEIE).
Teoperuueckuii pacyeT KOIMYECTBA M10J10C
nornomenus MK crekTpoB opraHMyecKkux
coenuHeHni. [1lkana BOIHOBBIX YUCEN U
eHuULbl n3MepeHus. OCHOBHbBIE
IapaMeTphl 0JI0C IOIJIOIIEHNUS: IHMPHHA
(uHTEpBaI), MAKCUMYM IOIJIOLIECHUS,
HMHTEHCUBHOCTb, PACILEIUICHUS, JUINHA.
bmknss, cpennsst u nanbussa MK obnacru.
XapakTepHucTHKa (yHIaMEHTaJIbHOM
obnactu nornomenus MK crnekrpa.
IonsTue 06 «MHTEPBaE OTIEYATKOB
HaJIBLEBY U 00J1aCTH () yHKIIMOHAIBHBIX
IpymI (XapakTepUCTUUECKUX I10JIOC).
3nauenue OnmwkHel, nanpaelr K obnactn
1 00JTaCTH BBICOKHX 4acToT. /Cp/

W1-3 1IK-2
WJ1-2.T1K-1

JI1.3J12.1 JI2.2
J12.3

Pazgeu 4. AMP-cnexkTpockonus

4.1

IIprunHBEl BO3HUKHOBEHUs cUrHaoB SIMP.
BnusiHue crimHa U CIMHOBOTO KBAHTOBOT'O
Yyuclia Ha BO3HUKHOBeHUE curHana SIMP.
Ycn0oBHsS BOSHUKHOBEHUS PE30HaHCa
(pa3BepTKa 10 00, pa3BepTKa Mo
yactore). OcHOBHbIE TapaMeTpbl IMP
crnekrpockornuu ([ u l). Xumuueckuit
cusur. OnpeneneHue, 3Ha4eHHe,
MOJIO’KEHUE U €JMHMLIBI U3MEPEHHUS
XUMHYECKOI'0 CBUIa. DTAJIOHHbIE
coemuuenns: TMC, TMJIC, CDCI3, C6D6
u 1ip. CunbHOE H ci1aboe Mmojie CreKTpa.
Cxema criexktpa SIMP1H. 3aBucumocTtb
MOJIOKEHUSI XMMUYECKOTO CABUIA OT
9KpaHUPOBAaHMs IIPOTOHA,
3JIEKTPOOTPULIATENBHOCTH 3aMECTHTEIIEH,
THIIA THOPUIU3ALUH aTOMA,
MOJIEKYJISIPHBIX MarHUTHBIX I0JI€H,
MIPOCTPAHCTBEHHOT'O B3aUMOAEHCTBUS
aTOMOB. DKpaHUPOBAaHUE IPOTOHOB.
[NonsTue 006 SKBUBAICHTHBIX U
HE3KBHUBAJICHTHBIX [IPOTOHAX.

/JTex/

11

WJ-3.1IK-2
WJ-2.T1K-1

JI1.3J12.1 J12.2
J12.3
22

4.2

Bausaue rubpuauzanyy aToma Ha
MIOJIO’KEHNE XUMHIECKOTO CIIBHTA
IIPOTOHOB TIpH SP3, SP2, SP-TUOPUAN3AIHH.
Bnusiaue npupoasl 3amecTuTenei Ha
noyiokenue curHana B cnextpe AMP1H.
JIa6. Cnektpsl [IMP oprannveckux
coenuHeHnd. Mnentudukanms,
COOTHECEHHUE CHT'HAJIOB, BBISIBIICHUE
n3omepoB 1o curnaiam [IMP cnextpos.
JlaboparopHast pabota "KoMruiekcHbie
JKcIIepuMeHTa bHbIe 3a0aun o K u
SIMP cnekrpockonuu. PaGoTa co
CIIEKTpaMU.

WnerTtudukanys opraHnuaecKux
COEMMHEHNH apOMaTHYECKOro psijia,
HAMEIOIINX 3aMeCTUTeNel B OEH30IbHOM
KOJIbIIE.

/J1ab/

V-3 11K-2
WJ-2.11K-1

JI1.3J12.1 JI2.2
J12.3
92




4.3 MynbTuminerHocts curHana. CHHIIeT, 10 WJ-3.T1K-2 |JI1.3J12.1 J12.2
IyOJIeT, TPUILIET, KBaAPYILIET H nJ-2.I1K-1 J12.3
MYJBTHUILIET. 3aKOHOMEPHOCTh 92
OIpEeIeIeHNs MYIIbTUIIETHOCTH CUTHAIOB.

Pacrnpenenenne NHTEHCHBHOCTH BHYTPH
MynbTHILIETa. [IpaBuiio 6uHoMa.
Onpenenenrie 3HaYCHUS
(MecTOnoNOKEeHUs ) MYJIBTUILIETA.
KoHcTaHTa CIIMH-CIIMHOBOTO
B3aumozeiicteus (KCCB). 3aBucumocts
KCCB or rubpuguszanuu atoma yriieposa
1 3JIEKTPOOTPULIATENILHOCTH 3aMECTHTEIIEH.
EnuHUIbI n3MepeHusl, TMana3oH u
crioco0b! u3mepenust KCCB.

/Cp/

Pasnea 5. IlpomesxyTouHasi aTTecTanus
(3auéT)

51 IMoaroroBka k 3a4éty /3auér/ 6 8,85 | UI-1.IK-2 0
NJI-2.11K-2
na-3.11K-2
na-1.11K-1
nJ-2.11K-1
na-3.11K-1

5.2 KonraktHast pabora /KCPATT/ 6 0,15 | U1a-1.1IK-2 0

nJ-2.11K-2
na-3.11K-2
na-1.11K-1
na-2.11K-1
na-3.11K-1
Pazgen 6. KoncyabTanuu
6.1 Koncynpranus no aucuuuinae /Konc/ 6 1,8 | UO-1.IIK-2 0
na-2.11K-2
na-3.11K-2
na-1.11K-1
na-2.11K-1
na-3.11K-1

5. ®OHJ] OEHOYHBIX CPEJCTB

5.1. KoHTpoabHbIe BOPOCHI U 3aaHUs

Ne [lepeuenb BonpocoB

1 lHTeHCUBHOCTB CUTHAJIA.

2 Kakyto nHopmaimo 06 OpraHn4ecKoM COCIMHCHHU Tal0T (U3NKO-XUMHUYECKUE METO/IbI aHan3a (MH(ppaKpacHas ClIEKTPOCKOIHS,
Y@ cnekrpockonusi, IMP cnekTpocKomnusi, peHTTeHO-CTPYKTYPHBIH aHAIN3)?

3 Jlnis KaKuX OpraHuvecKux coearHeHuid nHpopmaTeHa YD criekTpockonus?

4 TlonOop pactBoputens ajist cHsTus Y@ cnekrpa

5 Tlpu4KHBI OKpACKK OPraHUYECKUX COCAMHEHUN (XpOMO(POPHI U ayKCOXPOMBI).

6 Knaccudukanus 3JeKTPOHHBIX MEPEXO/IOB: T-*, N-1*, N-0*, 6-6*. DHEprus 1 UHTEHCUBHOCTH TIOJIOC MOTJIOIICHHSI PA3JIMYHBIX
THIIOB JIEKTPOHHBIX MepexoaoB B YO crekTpax.

7 BaTOXpOMHBII U THIICOXPOMHBIH CIABUTH.

8 Metons! HaeHTH(HUKAINH PA3IMYHBIX MOJIOC MOTIIOMIEHUs], CBSI3aHHBIX € TT-T*, N-T* Iepexoiamu.

9 DneKTpOHHBIE CIIEKTPHI OCHOBHBIX KJIACCOB OPTaHMYECKUX COEIUHEHHUI

10 Tuns! konebaHuii aTOMOB B MOJIEKYJIie (BaJICHTHBIC, 1e()OPMAIIMOHHBIC).

11 OcHoBHBIE TapaMeTPHI OJIOC MOTJIOMICHHS: INUPUHA (MHTEPBAI), MAKCUMYM IIOTJIOLICHHSI, HHTEHCUBHOCTD, PacIICIUICHNUS, JUTHHA.
12 bk, cpenusis u gaibhss MK obnactu. Xapakrepuctuka pyHaaMeHTanbHOM oonactu nornomienus MK criekrpa.

13 TlousTHE 00 «HHTEpBAJE OTIEYATKOB MATBLEB» U 001aCTH (YHKIHOHAIBHBIX TPYII (XapaKTepUCTUIECKHX MTOIOC).

14 OcHoBasre mapamerpst MK cnekrpos ankanos (-CH-, -CH2-, -CH3 rpymm).

15 OcHoBasle mapamerps! MK crekTpoB HelpeeIbHBIX COSIMHCHUN (aTKEeHOB, TUCHOB, aTKUHOB).

16 OnpeneneHue HAMYHSA U XapakTepa BogopoaHoit ces3u. [Ipossnenne B K crexrpax cBoboxHOM u cBa3aHHOi OH rpynmsr.
17 Tlonoca kapOOHUITBHOTO TIOTIIOMIEHUS B alTbJIETHIaX, KETOHAX KapOOHOBBIX KHCIOTaX.

18 Xapaxktepnbie npu3zHaku MK cnekTpoB nepBUYHBIX, BTOPUYHBIX U TPETUUHBIX aMHUHOB.

19 Ocnosable napamerpsl SIMP crniekTpoCKONMU: XUMUYECKUN CIBUT U KOHCTAHTA CIIMH-CIIMHOBOT'O B3aUMOJEHCTBU.




20 3aBHCUMOCTD TOJIOKEHUSI XUMHIECKOTO CJIBHTA OT SKPAHHUPOBAHHUS MPOTOHA, JJIEKTPOOTPUIIATEIIEHOCTH 3aMECTUTENEH, THITA
THOPHIM3aLUH aTOMa, MOJIEKYJISIPHBIX MAarHUTHBIX MTOJIeH, MPOCTPaHCTBEHHOT'O B3aUMOJICHCTBHS aTOMOB.

21 BnusiHMe aHU30TPOITMH Ha CIIBUT CUTHAJIA IPOTOHOB B aJIKMHAX, apeHaX.
22 TlonsTre 00 SKBUBAJICHTHBIX U HEIKBHBAJICHTHBIX MPOTOHAX.

23 BnustHue ruOpUAN3aliy aTOMa Ha TIOJIOKEHUE XUMHIECKOT0 C/IBUTa IPOTOHOB MpH SP3, SP2, SP-THOPHIH3AIIHH.

24 BnusiHUE NpUpPO/IbI 3aMECTUTENeH Ha ronoxeHue curnaia B cnekrpe AMP1H (na npumepe monekyn OeHzona, HUTpoOeH301a 1
AHWINHA).
25 BnusiHUe BHEIIHUX YCIOBHH (PaCTBOPUTEIIS, KOHIICHTPAIIMU PacTBOpa, TeMIepatypbl 1 pH-cpeibl) Ha MOI0KEeHHe XUMUYECKOT O

caBura.

5.2. Tembl NHCBMEHHBIX padoT

TewmsI pedepaTon
1. CoBpeMeHHBIE (HH3UKO-XUMUYECKIE METO Il aHAJIN3a B YCTAHOBIICHHH CTPYKTYPHI OPraHHYECKHX COCTHHECHHH.

2. Cospemennble Mapku MK crieKTpoMeTpoB U MX BO3MOXKHOCTH B YCTAHOBJIEHUM CTPYKTYPhl OPIrAHUUECKUX COSIMHEHUH.
3. CoBpeMeHHBIE Mapki Y@ CHEKTPOMETPOB M HX BO3MOXKHOCTH B YCTAaHOBJICHHH CTPYKTYPBI OPIraHMYECKAX COCINHEHHIA.
4. CoBpeMeHHbIE BO3MOXKHOCTH SIMP crieKTpOCKONUM B YCTaHOBJIEHUU TOHKON CTPYKTYPbl OPraHUYECKUX COCAUHEHUM.

5. Cnexrpockonus SIMP Ha siapax yriaepozna (IMP13C), nBoiiHoit MarHUTHBLI pe30oHaHC.

(DOHI[ OIICHOYHBIX CPEIACTB

dopMupyeTCst OTACTBHBIM JIOKYMEHTOM B COOTBETCTBUU ¢ [ToiokeHneM o ¢oHe oneHouHbIX cpeacts [ATY.

6. YYHEBHO-METO/MYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue Wz narenscTBoO, rof
JI1.1 |bamnuesa T.I., du3nuecKre METO/Ibl UCCIICIOBaHUS HEOPraHMYECKHX BemecTB: |MockBa: Akanemusi, 2006
Bespykosa JLIL., yueOHOe ocobue 11 By30B
3BunHuyK [u ap.] P.A.,
Huxonsckuii A.B.
JI1.2 |T'ny6okos FO.M., AHanutrueckas XuMus 1 GU3UKO-XUMHUYECKUe MeTobl aHanu3a: [MockBa: Akagemus, 2010
TonosoueBa B.A., B 2 T.: y4eOHHK IS BY30B
JBopkuH [u ap.] B.I.,
Nmenko A.A.
JI1.3 |Anos H.B., Bacunenko |AnanuTuyeckas XumMus U QU3MKO-XMMHUYECKHE METO/IbI aHan3a: |MockBa: Akanemusi, 2010
W.A., Tonpamtpax [u  |B 2 T.: yueOHHUK
ap.] M.A., Venko
AA.
6.1.2. [lonotHUTEILHAS JUTEPATypa
ABTOpBI, COCTaBUTENH 3araBue H3patenbcTBO, roj
JI2.1 |TpaBens B.®. Oprannyeckas xumus. T.1: B 2-x T.: yueOHOe nocobue ais By30B|Mocksa: UKL AkanemMkHuUTa,
2006
JI2.2 |TpaBens B.®D. Oprannyeckas xumus. T.2: B 2-x Tomax: ydyeOHoe nmocooue st |Mocksa: UKL AkaneMKHHUTA,
BY30B 2006
JI2.3 |dyposa M.B., ®duznyeckre METOIbI UCCIEIOBAHMS: KYPC JEKIUI lopro-Aunraiick: PUO T'AT'Y,
Kynukosa H.B. 2007
6.3.1 [lepeyens NporpaMMHOro obecmneveHust
6.3.1.1{Google Chrome
6.3.1.2|7-Zip
6.3.2 llepevyens nHGOPMAIHMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1|ba3a nanHbIX «JIeKTpoHHAs OubIMoTeka ['opHO-ANTalCKOro TOCYAapCTBEHHOTO YHHBEPCUTETA
6.3.2.2|OnexrponHo-6ndmmoreunas cucrema IPRbooks
6.3.2.3|UaTerpupoBanHbIil Hay4HBIH HHOpMarroHHbIH moptan eLIBRARY.RU

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

KpYIJIBINA CTOMN

JUCKYCCUS




| NIpe3CHTAlU |

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIST)

|®pre-cneKTp0Merp nH(ppakpacHsrii PCM2201 (407 nabd.), crekrpoporomerp CD-46, poroanexTpororopumetp (423),

9. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIIUXCSI I10 OCBOEHUIO JTUCIIUMITJIMHBI (MO YJIS)

denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00Pa30BATENBHOE YUPEKICHHE
BBICIIIETO 00Pa30BaHUs

«["opHO-AnTaliCK1 TOCYJAPCTBEHHBIN YHUBEPCUTET

(®I'bOY BOT'AI'Y, I'opHo-AnTaiickuil rocy1apCTBEHHbIH YHUBEPCUTET)

METOAWYECKHUE YKA3AHIA

i o0y4varonuxcst mo ocsoenuto auctuiuiasl: PU3NKO-XUMNWYECKUE METObI
HNCCIIEJOBAHIA

YpoBeHb OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMBbl: OakanaBpuar

Pexomennyercs s HanpasieHust noarotosku 04.03.01 Xumust

npodmib «XUMHS OKpYKaloIeH cpebl, XUMHYECKas 9KCIepTU3a U KOJIoruuecKas
0€30I1acHOCTb»

Meronuyueckue yKazaHusi YTBEPKICHBI Ha 3acelaHuK KaeaApbl TE0IKOJIOTMH, XUMHH U IIPUPOJI0TIoNb30BaHus 26 asrycra 2019 rona,
nporokon Ne 1

T'opro-AnTatick
2019

COEPXAHUE

1. Meroauueckue yKka3zaHHs 10 BBITIOJTHEHHIO CAMOCTOSATENILHON paOboThI CTYICHTOB
1.1 ®yHKIMY, TEeTH U BUABI CAMOCTOSTEIEHON PabOThI CTYAEHTOB

1.2 TImaHmMpOBaHME CAMOCTOATENBHOH PabOTHI CTyCHTA

2. Meronuueckre yKka3aHus K CEMHHAPCKUM (TIPAKTHIECKUM) 3aHATHIM

3. Meronmyeckue peKOMEHIANH IO COCTABICHUIO OTIOPHOTO KOHCIIEKTa

4. Meronuueckre yKa3aHus K JJaOOpaTOpHbIM 3aHATHIM

5. Meronuueckne peKOMEHIAIMH 110 PELICHHIO 3a/1a4

6. PexomeHnanuu o moAroToBKe K 3a4eTy WK 3K3aMeHY




1 Metonnyeckue yKkazaHusl [0 BBIMOJHEHUIO CAMOCTOATENILHOW PabOThI CTYICHTOB

B Hacrosiiee BpeMst akTyalnbHBIMH CTAHOBSITCS TPEOOBAHUS K JIMUHBIM Ka4eCTBAM COBPEMEH-HOTO CTYCHTa — YMEHHUIO
CaMOCTOSITENBHO TOMOJHATE U OOHOBJIATH 3HAHHS, BECTH CAMOCTOSATENb-HBIH IMONCK HEOOXOANMOro MaTepua—a, ObITh TBOPYECKON
mmyHOCThI0. OpHeHTays yaeOHOro Mpo-1iecca Ha caMO"Pa3BUBAIOLIYIOCS JIMYHOCTh JieJaeT HeBO3MOKHBIM TIporece o0yueHus 0e3
y4deTa HHIUBHIYaJbHO-THIHOCTHBIX 0COOCHHOCTEH 00ydaeMbIX, MPEeAOCTaB JICHUS UM MpaBa BBEIOOpA MyTel U CIIOCOO0B YUEHUSL.
[osBrsiercst HOBast ek 00Pa30BaTEIBHOTO MPOLECCa — BOCHUTAHNE KOMITe-TeHTHOH JINYHOCTH, OPHEH "THPOBAHHOM Ha OymyIee,
CIIOCOOHOM pelaTh THIIUYHbIC TPOOIEMBI U 3a-1a41 UCXO/Is U3 PUOOPETEHHOT0 Y4eOHOr0 ONbITA U aJICKBATHOM OLICHKH
KOHKPET"HOU CHUTYaIllH.

OpHOM 13 TIaBHBIX 33/1a4 B OpTaHU3aly y4eOHOro Ipolecca IBIsieTcsl pa3BUTHE HHU -IIMATUBBI, TBOPUYECTBA U CAMOCTOSTEIBHOCTH
y ctynenToB. OCHOBO# B 3TOH padoTe SIBIISIOTCS OpraHu3alys 1a00paTOpHBIX 3aHATHH M BHIMIOJIHEHNE 331aHUH MO0 CAMOCTOSITEITBHOM
pabote. D10 hopma yueOHBIX 3aHITHIT CIOCOOCTBYET (POPMHUPOBAHHUIO Y CTYICHTOB TEOPETUUECKOTO MBILIUICHHS, YMEHHUS
aHaJM3MPOBATh U MIOHMUMATh COZIEp)KaHHE U CYITHOCTh H3Y4aeMoro MpeI-MeTa.

Pemenue 3TuX 33124 HEBO3MOXKHO 0€3 MOBBIIIEHUS PO CAMOCTOATENb "HOW pabOThI CTYJEHTOB HaJl y4€OHBIM MaTEPHAIIOM,
YCHIJIEHHSI OTBETCTBEHHOCTH TIPETOIaBaTENs 38 Pa3BUTHE HABBIKOB CAMO-CTOSITEIbHON paboOTHl, 38 CTUMYIH "pPOBaHUE
poheCCHOHATIBLHOTO POCTa CTYEHTOB, BOCITUTAHHUE WX TBOPUECKON aKTHBHOCTH M MHHUIIMATHBEL. BHEAPEHNE B MPAKTUKY YI€OHBIX
IIPOrpaMM C MOBBIIIEH-HOM J0JICH cCa—"MOCTOSATENLHON pabOThl AKTUBHO CIIOCOOCTBYET MOJICPHHU3AIMH ydeOHOTo mpotecca. J{ist
sToro Ha kadeape xumun 1 MIIX pa3paborana cucteMa pa3nuIHBIX TUJAKTHUECKUX CPEICTB aKTHBU3AIMH U YIIPABICHUS
MI03HABATENLHON JIESITEEHOCTHIO CTYICHTOB.

1.1 ®yHKIMY, TEeTH U BUABI CAMOCTOSTENEHON PabOTHI CTY/IEHTOB

Heo0xomMMocTs opraHu3aliy co CTyI€HTaMH pa3HOOOpa3HO CaMOCTOS "TENBbHOMN JeITEFHOCTH OMPEHENSIETCS TEM, UTO YAAeTCs
Ppa3peIuTh MPOTUBOPE "He MEXKIY TPAHCIIINEH 3HAHUI U UX YCBOSHH-EM BO B3aUMOCBSI3U TEOPUH U MPAKTHKH.

CamocrosiTenpHas paboTa BEIIOMHSET Psi QYHKIUA, K KOTOPBIM OTHOCSTCS:

* PazBuBaromnias (MOBBIIIEHHE KYIBTYPBl YMCTBEHHOTO TPY/a, MPUOOIIe "HIE K TBOPUECKAM BUIaM JESITeTbHOCTH, 00OTallleHne
MHTEIJUIEKTYaJIb "HbIX CIIOCOOHOCTEH CTY/IEHTOB);

» Mudopmanmonno-odyyaromas (yaeOHast eI TeNbHOCTD CTYJCHTOB Ha ayIUTOPHBIX 3aHS-THSX, HEMTOJKPEIICHHAs] CAMOCTOSITEITbHOM
paboTO¥i, CTAHOBHTCSI MaJIO PE3YJILTATUBHON ),




* MccnenoBartenbekast (HOBBIH ypOBEHB IPO(ECCHOHAIBHO-TBOPUECKOTO MBIIIUICHHS).

B ocHOBE caMOCTOATEIBHON Pa0OTHI CTYAEHTOB JIEXKAT MPHHIUIIBL: CAMOCTOSTEIIFHOCTH, Pa3BH-BAOIIee TBOPUECKOH
HAaIpaBIEHHOCTH, LIEIE€BOr0 IUIAHU "POBAHHUS, TUYHOCTHO-AEATEILHOCTHOIO IIO-X0a.

Llenb caMOCTOATENBHOI PabOTHI CTYICHTOB 3aKJIF0YAETCs B TITyOOKOM, TIOJTHOM YCBOE-HHH YIeOHOr0 MaTepralla U B pa3BHTHI
HaBBIKOB caM0ooOpa3oBaHus. B 1meoM pazymMHOe code-TaHne CaMOCTOSTENIBHOM PabOThI ¢ HHBIMU BUIaMH Y4eOHOH TesSTeIbHOCTH
MO3BOJISIET PEANTN30-BaTh TPH OCHOBHBIC KOMITOHCHTA aKaJeMHUYECKOro 00pa3OBaHUS:

1) mo3HaBaTENBHBIMN, KOTOPHIH 3aKIIF0YaeTCsl B YCBOCHUH CTYAEHTAMU HEOOXOANMOM CyM-MBI 3HAHHI 110 N30paHHOM CIEMaIbHOCTH,
a TaKXKe CIOCOOHOCTH CaMOCTOSITENIBHO HX IIOIION-HTh;

2) pa3BHBAIOIIHH, TO €CTh BEIPAOOTKA HABBIKOB aHAJUTHIECKOTO U JIOTHYECKOTO MBIIIIE-HHUS, CHOCOOHOCTH TIPO()ECCHOHAIBHO
OLIEHUTb CUTYAIMIO Y HAWTU NPaBUIbHOE PELIEHUE;

3) BocIUTATENBHBIN — (OpMUpPOBaHHUE MPO(ECCHOHAIFHOIO CO3HAHNS, MHPOBO33PEHIE-CKUX YCTAHOBOK, CBSI3aHHBIX HE TOJIBKO C
BBIOPaHHON MMM CIEIIHAIBHOCTHIO, HO U ¢ OOIIMM YPOBHEM Pa3BUTHS JINIHOCTH.

CamocrosTensHas paboTa CTYJCHTOB IIPOBOUTECS C IICIIBIO:

— CHUCTeMaTHU3alM1 U 3aKPEIUICHUs [IOYUYSHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUUECKUX YME-HUM CTYJIEHTOB;

— yri1yOJIeHUs ¥ pacLIMPEHUsl TEOPETUUECKUX 3HAHU;

— (opMUpOBaHUS yMEHUI UCIIOIB30BATh CIPABOYHYIO JIUTEPATYPY;

— pa3BUTH I03HABATEIbHBIX CIIOCOOHOCTEH U aKTUBHOCTU CTYJCHTOB: TBOPUECKOM HHUIMA-TUBBI, CAMOCTOATEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30 "BaHHOCTUY;

— (opMHUPOBAHUSI CAMOCTOSITEILHOCTU MBILIJICHUS], CIIOCOOHOCTEN K ca—MOPa3BUTHUIO, CAMOCO-BEPILICHCTBOBAHUIO U
caMopeanu3aluy;

— Pa3BUTHS UCCIIE0BATENBCKUX YMEHUM.

Jns nocTiKeHUs yKa3aHHOM LeIM CTYAGHTHI Ha OCHOBE IIJIaHa CaMOCTOS~TEIbHON pabOoThI JOIKHBI PELIaTh CIIELYIOIINE 3aatum:
1. I3y4uth peKOMeHAYyEeMbIE IUTEPATyPHbIE HCTOUHHUKH.

2. V3y4uTh OCHOBHBIE OHATHUS, IPEACTABIECHHBIE B [NIOCCAPHU.

3. OTBEeTUTH HAa KOHTPOJIBHbIE BOIPOCHL.

4. Pemuth NpeIoKEeHHBIE 3a]]aul, KEHChI, CUTYallUuH.

5. BBINOJIHUTE KOHTPOJILHBIE PAOOTHL.

PaboTa CTyIeHTOB B OCHOBHOM CKJIAIIbIBACTCS U3 CIACAYIOLINX IEMEHTOB!

1. I3y4eHune 1 yCBOCHUE B COOTBETCTBHH C YYCOHBIM INIAHOM IPOrPaMM HOTO MaTepHaja 110 JUCIHILIHHE;
2. BrInonHeHne nucbMEHHBIX KOHTPOJIBHBIX padoT;

3. TloxroroBka u ciaya 3a4€TOB, HTOIOBBIX 9K3aMCHOB, HAMTHCAHUE UTOrOBOM MTHCHMEHHOM pa-00ThI.

CamocrosiTenbHas paboTa BKIItOYaeT Takue popMbl paboOThI, KaK:

* HHIMBUYaJIbHOE 3aHATHE — Ba)KHBII 2JIEMEHT B paboTe CTYAEHTA 0 PACIIUPEHUIO U 3aKpe-TICHUIO 3HAHUIA;

* TIOJTy4€HHE KOHCYIbTAaLU 7Sl pa3bsICHEHUH 11O BONIPOCAM U3Y4aeMOU JUCIUILINHBL;

* IOATOTOBKA OTBETOB HA BOMPOCHI TECTOB;

* IOATOTOBKA K 3aHATUSIM, IPOBOAUMBIM C UCIOIB30BAHUEM aKTHBHBIX ()OpM 00ydeHHUs (KPYIJIbIe CTOMbI, AUCKYCCUs);
* BBINOJHEHNE KOHTPOJIBHBIX PadOT; HOATOTOBKA K 3aUETy.

st 3akpernyieHys U cucTeMaTH3alui 3HaHHUH:

* paboTa c KOHCIIEKTOM JIeKIIuH (00paboTKa TEKCTa);

* MOBTOpHasi paboTa HaJ y4eOHbIM MaTepHuasioM (ydeOHHKaA, IEPBOMCTOY "HHUKA, JOMOJIHUTEIBHOM JTU-TEPATYphI, ayaHO0-,
BH/ICO3AITHCEH );

* BBIIIOJTHEHNE TECTOBBIX 3aJaHUIA;

* OTBETHI Ha KOHTPOJIBbHBIE BOTIPOCHI;

* paboTa ¢ KOMIBIOTEPHBIMH IPOrPaMMaMU;

* MOATOTOBKA K C/1aue3auera;

st hopMUpOBaHHS yMEHHIA:

* BHINOJIHEHNE BapUATUBHBIX YNPa>KHEHHH;

* CO3JaHMe MPEe3ECHTAIHN.

[paBunbHAs OpraHU3aLMs CAMOCTOSITENIFHBIX YUeOHBIX 3aHATHH, HX CHC TEMAaTHYHOCTB, [efieco-00pa3Hoe MIaHUPOBaHUE Pabovero
BPEMEHH ITO3BOJISIET CTYACHTaM pa3BUBATh YMEHUS U HABBIKU B OBJIaJICHUH, N3Y4SHUH, YCBOSHUH U CUCTEMATH3aLHH
proOpeTaeMbIX 3HAHUH B Ipoliecce 00yueHus, 00ecIeunBaTh BBICOKAH YPOBEHBb YCIICBAEMOCTH B IIEPUOJ] O0YUEHHUSI, IPUBUTH
HaBBIKH MTOBBI "HIEHUS TPO(YECCHOHAIEHOTO YPOBHSI.

1.2 TInaHupoBaHME CaMOCTOSTEIBHOM PabOThI CTYACHTA

B y4ueOHOM mporiecce BBICIIET0 yaeOHOT0 3aBeACHHMS BBIISISIOT B BUIA CAMOCTOSTEIFHON pa-00Thl: ayAuTOpHAast U
BHEAyJUTOPHAsL.

AyIHATOpHAsI CAMOCTOSITENbHAs paboTa 1Mo AUCIUILTIHE BBITIONHSETCS Ha YIeOHBIX 3aHATHAX MO HETIOCPEACTBEHHBIM PYKOBOJICTBOM
MIPEMoIaBaTells U 110 €ro 3aJaHusIM.

BHeaynuropHas caMocTosiTelIbHAs pPad0oTa BHITIONHIETCS CTYICHTOM IO 32 IaHHIO MPENoIaBaTels, HO 03 ero HermocpeACTBEHHOTO
y4acTHsl.

CTyneHT O/KEeH 3HATh:

— Kakasi popMa caMOCTOSTENLHOM padoThI pennonaraeTcs (YTeHne pe "KOMEHOBAaHHO! JI-TEpaTyphl, ee MIChbMEHHOE
pedepupoBaHe, BHITOTHEHNE KOHTPOIBHBIX PadOT U 3alaHUi, THChMEH-HBIE OTBETHI Ha MpejIaraeMble BOIPOCH, TECTHI,
MOATOTOBKA K BBICTYIUICHHSIM Ha TIPAKTUUECKUX 3a-HATH X, IIOJATOTOBKA IPE3CHTALINH H T.11.);

— Kakast popMa KOHTPOJISL M B KAKHE CPOKH MPEIyCMOTPEHA.




MeToauaecKkuMH MaTepHaIaMHy, HAIIPABJISIOMINMHA CaMOCTOATENBHYIO Pa—00TY CTYJICHTOB SIBIISFOTCS:

* cOOpPHHUKN OCHOBHOH 00pa30BaTeIbHOI POrpaMMBI CIIEIHATHHOCTH;

* METOJIMUYECKUE YKA3aHUsI K IPAKTUUECKUM 3aHATUAM;

* 9aCcTh Y4eOHO-METOIMIECKOro KOMIUIEKCa M0 JUCHUIUIMHE (TIPHUMEPHI BEITOIHEHNS JOMAITHUX 3aaHUH, 0(OpMIIeHHS pabodnx
TeTpasiel, HCIIONB30BaHMUS SJIEKTPOHHBIX HH(OPMAIMOHHEIX PECypPCOB);

* METOAMYECKHE YKa3aHHs 110 BBITOJHCHUIO KOHTPOJIBHEBIX padoT;

* CIIMCKY OCHOBHOM M JIOIIOJTHATENBHON JIUTEPATypHI B paboyei IporpaMMe TUCIHI-THHBL.

Meroandeckue yka3aHus 00pallaloT BHUIMAaHHE CTYCHTa Ha TJIaBHOE, CY “IIECTBEHHOE B U3y-4aeMOI AUCIMILINHE, TIOMOTal0T
BBIPa0OTaTh yMECHHE aHAJIW "3UPOBATH SABJICHHUS U (DAKTHI, CBA3BI-BATh TEOPETUYECKHUE ITOJIOKEHUS C IPAKTH "KOH, a TaK ke 00JIerdaroT
HIO/ITOTOBKY K BBITIOJTHEHHIO KOHTPOJBHEIX paboT, cjade SK3aMEHOB M HAIIMCAHHUIO HTOrOBOH MMMCEMEHHOMN Pa0OTHI.

CyIIHOCT CaMOCTOSITENTBHON PA0OTHI CTYICHTOB KaK CHEIM(IYECKOH e Iarornaeckoi KOHCT-PYKIUH ONPEReNAeTCs
0COOCHHOCTSIMH ITIOCTABIICHHBIX B HEH ydeOHO-TI03HaBaTENbHbIX 3a/1au. Clie-10BaTebHO, CAMOCTOSTENbHAS padoTa HE €CTh
CaMOCTOATENbHASL IEATEIBHOCTD yJaIlUXCs [10 YCBOES-HUIO yUeOHOr0 Ma—TepHaia, a €CTh 0cobast CHCTeMa yCIIOBHI 00ydeHwus,
OpraHU3yeMBIX NIPENoJa"BaTeNIEM.

CamocrosTenbHas paboTa CTyJeHTa

Haumeno-Banue pas-zaena Cozpepaxanue padborst @opMbl 0TYETHOCTH
(cpokn) Cpok KOHTpOJIS

BBezieHue B CIIEKTPOCTKOIUIO Op-raHuueckux coenuHenuit Illkana snexkrpoMarHutHoro u3inydeHus. Ilpuposaa 31nek-TpoHHbIX
CreKTpoB norno-menus. [TonHas sHeprus Mo-1eKyinbl (AEKTpOHHas, Kone-6aTenbHas U BpaliatenbHas sHeprun). O6macTu anek-
TPOMAarHUTHOTO crekTpa: ynpTpaduonerosas (Y @), undpakpacuas (UK) u Bu-qumast. J[nana3oH 3J1eKTpOH-HBIX CIIEKTPOB.

1) OGcyxaeHne BOpoCcoB TEOPETUIECKUX BOIIPOCOB
2) paboTa co CrieKTpaMu

JlaGopaTopHoe 3aHsTHE

Y@ cnek-tpockomnus YcnoBus paboTsl B YD 00-1aCTH 3JIEKTPOMAarHUTHOTO CIIEKTpa. DHEPrHsl 3J1eK-TPOHHBIX mepexojoB. CxeMa
YO cniektpa: eAMHUIBI H3-MEPEHHUS, AabHsIA U Onrk-Hast YD o6nactk, popMa 1 HHTEHCUBHOCTD TOJIOCHI MO-TIionieHus. [loHsTue o
«Ba- KyyMHOW» obiactu. [Togbop pacrBopurens mist cHatuss Y@ crnekrpa. [IpUuuHbI OK-packu OpraHMYeCKUX COCIM-HEHUN
(XpoMOdOpbI ¥ aYK-COXPOMBI).

1) O6¢cyxaeHIe BOMPOCOB TEOPETHUECKHUX BOIIPOCOB
2) pacundpoBKa CrieKTpoB, 000CHOBaHUE, COBMECTHOE 00CYK ICHHE.

JlaGopaTopHoe 3aHsTHE

UK criex-Tpockonmst

Tumsl KonebaHui aTOMOB B MOJIEKYJIe (BaJleHTHBIE, fe-(hopMalioHHble). TeopeTn-ueckuii pacuer Koarm4ecTBa MoJI0C MOTIOMEHHUS
UK criextpoB opranmueckux co-enuHeHuid. [llkana BOTHOBBIX YuCeN U eQUHHIBI H3Mepe-Husi. OCHOBHBIE TapaMETPHI TI0JI0C
TIOTJIOIIEHNS: IMPHHA (MHTEPBa), MAKCHMYM MO-TIIOMEHHUS, MHTEHCUBHOCTbD, PacIlelUIeHne, IUTNHA. BIrKHSIs, CpemHss U Jadb-Hssl
UK obnactu. Xapakre-puctruka (yHaaMeHTaIbHOM obnact nortonienns MK crektpa. XapakTepucTiue-cKue moIOCh MOTIIOMCHHS.

1) OOcyxieHrEe BOITPOCOB TEOPETHYCECKUX BOIPOCOB
2) pacidpoBKa CreKTpoB, 000CHOBaHHE, COBMECTHOE 00CYK ICHHE.

JlabopaTtopHoe 3aHsTHE

SIMP cnek-Tpockomnust

Bo3nukHoBenue curnanos SIMP. YcnoBus paciiernie-Hust MarHUTHOTO ypOBHs sii-pa. DHeprerudeckue yposHu E1 u E2. Bnusxue
HaIpsA-KEHHOCTH MarHUTHOTO 10N mpr6opa Ha AE 1 nHTeHCHB-HOCTS curHana. @U3MdecKuii CMBICI HIICKTPOHHBIX IEpe-XO0I0B ’
IPIYHHEI ero 00y-CIaBIMBaoIie. 3aCeleH-HOCTh SHePreTHIecKoro yposHsa. Cxema crektpomer-pa SIMP.

1) O6¢cy)eHne BOIPOCOB TEOPETHIECKUX BOIIPOCOB

2) pacumpoBKa CIEKTPOB, 00OCHOBAHKE, COBMECTHOE OOCYKIICHHUE.

JlaGoparopHoe 3aHATHE




2 Meroanueckue yKa3aHHs K 1aOOpaTOPHEIM paboTaM

Tema: BBeieHHE B CIIEKTPOCKOIUIO OPTaHHIECKHX COCAMHEHUIA.

DneKTpoHHBIE CIeKTPHI. [Iprupojia SEeKTPOHHBIX CIIEKTPOB TOrTomeHus. [1oMHast SHEp-THsSI MOJTIEKYIbI (ANIEKTPOHHAS, KoJeOaTeIbHas
Y BpalarenbHas sHeprun). O0NacTu ek TpoMar-HuTHOrO criekTpa: ynbrpaduoneropas (YD), undpakpacnas (UK) u Buanmas.
JluamnasoH 3JeK-TPOHHBIX CIIEKTPOB.

1. UTo siBNIsieTCs MPeAMETOM CrieKTpockomiu? Yem 00yCIIOBICHO MOSBICHUE CIIEKTpa?

2. Yro Ha3bIBaETCS MOJIOCOM U CIIEKTPOM TIOTJIOLICHUS?

3. Uro npencrapiisier cOOOM MIKaa IEKTPOMATHUTHOTO H3ITyICHHS?

4. Kakue crieKTpbl Ha3bIBatOTCS 31EKTPOHHBIMU?

5. EAVHUIBI ©3MEPEHUS SJIEKTPOHHBIX CIICKTPOB.

Tema: Y® cnekrpockonusi.

6. Uro npencrasisier coOoit YO crekTp MoriomeHus ?

7. Kakyro napopmanuio o6 oprannueckoM coennHeHnd Hecet Y@ cnekrp?

8. Kaxue Tumnsl 351eKTpoHHBIX IIepexo10B Brl 3HaeTe? UeM oHU 00ycnoBiieHb!?

9. HazoBute unTepBaib! noriomeHus YO crekTpa BaKyyMHOH, BUIUMOI, OkHeH U nanb-Hell obnacteil B kane
JIEKTPOMArHUTHBIX U3TY4EHUIL.

10. Kakoii ciBur Ha3biBaeTcst 0aToXpoMHBIM? KakuMHU pHYHHAME 00YCIIOBIEH 3TOT 3 heKT?

11. Uro Takoe «Bakyym» yiabTpaduoner?

12. OT 4ero 3aBUCHUT UHTEHCUBHOCTH M010Ck! normomeHus ? [Touemy nomocs! nor—iomieHus B Y@ crnekrpe mupokue?
13. Kakoii THII 3JIEKTPOHHBIX IIEPEX0I0B UMEET HAUOOBIIYI0 HHTEHCUBHOCTh?

OkcnepuMeHTaIbHas 9acTh: O0padoTka Y@ CreKTpoB, BBHIIOIHEHHE SKCIEPUMEHTAILHON pabo-Thl CO CIIEKTPaJIbHBIMU JaHHBIMH.

Tema: UK cniextpockonus

1. Kakyto uadopmanuro o6 opraHudeckoM coequHenun npenocrasisier MK crnextp? s ka-KUX KJIacCOB OPraHUYECKUX
coenunenuii MK cnextp siBisierca ManonHpopmaTuBHbIM? [To-uemy?

2. B kakoM auana3oHe JIEKUT CIEKTP opraHudeckoro coequHeHus? Ha kakue o6—nactu o noapasaenserca? Kakas u3 odnacreit
HazbIBaeTcs (QyHAaMeHTanbHOI? [ToyeMy OHa HOCUT Takoe Ha3BaHHE?

3. Kakas u3 obnacreii K criektpa Ha3biBaeTcst 00J1aCThIO OTIHEYaTKOB naibleB? [loyeMy oHa HOCHUT Takoe Ha3BaHHUE?

4. 151 Kakux KJaccoB opranndeckux coequneHuit K criektp siBnsiercst Haubosnee nHpopMa-TUBHBIM?

5. KakoBsl xapakrepHbie npusHaku UK criektpoB kapOoHMIbHBIX coennHeHnii? Kakyro nH-(hopMaino MOXKHO MOTyYUTh HA OCHOBE
UK criekTpoB KapOOHMIIBHBIX COCANHEHUH.

6. KakoBsl xapakrepHbie npu3Haku UK criektpoB apomaTudeckux coequHeHnid. Kakyro nH-QopMaiuo MOKHO TOITYYUTh HA OCHOBE
UK crniekTpoB 3TUX COECAMHEHUN?

DKcrnepuMeHTanbHas yactb: Pacumdpobka MK-ciekTpoB, cOOTHECEHHE TI0JIOC, BHIMOIHEHUE 3a/IaHHUI U PEllICHHE 3a/1a4 Ha OCHOBE
sKcnepuMeHTabHbIX K-criekTpoB (BhIIAIOTCS Npernoaa-BaTeaeMm).

Tema: AMP1H cnexrpockonus. IMP 13C cniekTpockonusi.

1.3Hauenue metona SIMP B opraHu4eckoil XUMUH.

2. Kaxk Bo3Hukarot curnaisl criekrpoB IMP? Kakue siapa atoMoB farot curHainsl IMP? Ykaxkure npu4uny.

Kakue ycrnoBust HEOOXO MBI JUIs BOSHUKHOBEHUS crieKTpoB SIMP?

Kak Brl monnMaere pa3BepTKy CHEKTpa 110 4aCTOTE U Pa3BEPTKy 110 MOmo?

HazoBute ocHoBHBIE mapamerpsl IMP criekTpockonmm.

Urto Takoe xumudeckuii caBur? OT 4ero 3aBUCHT €ro0 MOJIOKEHHUE B CIIEKTpe?

Kakue ¢axropsl BIUAIOT Ha MOJIOKEHNE XMMHYECKOTO CIIBUTA B TOJIE CIIeKTpa’?

Uro Takoe MarHUTHAsI aHU30TPOIHS, AMAMATHUTHOE U MTAPaMarHUTHOE SKPaHU "pOBaHHE?

9. Uro nmpexncrasiser codoit cnektp SIMP? Kakyro nHpopMaIuio HeCeT XUMUYECKUI CIBUT?

10. Kakyroo popmMy UMEIOT CHTHAJIBI IPOTOHOB M OT KakuX (akTopoB OHA 3aBUCUT? CBS3aHO JIM KOJMYECTBO CUTHAJIOB B
MYJBTHIUIETE C KOMYECTBOM ITPOTOHOB B (PYHKIIMOHATILHOH rpymme?

11. Kak onpenenuts MyIbTUIUIETHOCTh CUTHAJA MPOTOHA?

12. Kakue npoTOHBI Ha3bIBAIOTCS SKBUBAJICHTHBIMU? [lodeMy MPOTOHBI OAHOTUITHBIX TPYIII B PA3INYHBIX COSTUHEHUSIX UMEIOT
HEOIMHAKOBBIE 3HAUSHUSI XUMHIECKOTrO CIBUTa?

13. Yto Takoe MHTETpagbHasi MHTEHCUBHOCTD U OT Y€r0 OHA 3aBHCUT?

DKcIiepuMeHTalbHas YyacTh: PacumdpoBka SIMP-criekTpoB, COOTHECEHUE CUTHAJIOB CIIEKTPA C HAJIMYMEM CTPYKTYPHBIX ()parMEHTOB
1 QYHKIHOHAIBHBIX TPYIII B COCTaBE HCCIEAYEMOro Op-TaHMYECKOr0 COeIMHEHNS, BHITOTHEHNE 3a/JaHNI U pelIeHne 3aa4 Ha
OCHOBE JKCIIEPUMEHTaIb-HbIX SIMP-criekTpoB (BBLIAIOTCS ITpEroaBaTesieM).

PN W

Bonpocs! aist camocTosTensHOro n3ydeHnst CoBpeMeHHbIe (PH3UKO-XIMUYECKIE METOIbI aHAIN3a B YCTAHOBICHHN CTPYKTYPHI
OpraHUYECKUX COEIMHEHUH.

1. CoBpemennsle Mapku MK criekrpoMeTpoB U UX BO3MO>KHOCTH B YCTAHOBIIEHUH CTPYKTYPBl OPIraHUUYE-CKUX COEJUHEHHN.

2. CoBpemeHHble Mapkl Y ® CEKTPOMETPOB U UX BO3MOKHOCTH B YCTAHOBIICHUM CTPYKTYPBl OPraHUYE-CKUX COCIUHEHH.

3. CoBpeMeHHbIE BO3MOXKHOCTH SIMP criekTpocKkouy B yCTaHOBJIEHUU TOHKOM CTPYKTYPbl OpraHHYe-CKHX COCAUHEHUMN.

4. KoHCTaHTHI CIIMH-CITHHOBOTO B3aNMOAICHCTBUS U UX 3HAUCHHUE B YCTAHOBICHUN T€OMETPUH COCANHE-HHUL.

5. Cnexrpockonus SIMP Ha siapax yraepoaa (IMP13C), nBoiiHONH MarHUTHBIN pe30HAHC.




6 PexoMmeH1anuy 1o IOArOTOBKE K 3a4€Ty
@DopMbI KOHTPOJIS 3HAHUH 10 OKOHYAaHUU Kypca —3a4eT, 10 OKOHYaHUM TOr0 WM UHOI'O pa3jena AUCLUIUIMHBL MM B COOTBETCTBUM C
PYIIJ (quist ogHOM hopMBI 00yUEHHS) — ayUTOp-Hast KOHTPOJIbHas paboTa.

CocraBuTens: 1.X.H., npodeccop Aancnmona H.A.; k.x.H., norent Jlapuna I'.B.

3aB. kaeapoii OMONIOTUH Y XUMHHU
TTonpaukoBa E.H.




