MHWHOBPHAYKH POCCUUA

degepanbHOE roCyIapCTBEHHOE OI01KEeTHOE 00pPa30BaTe/IbHOE YUPesKAeHHe BhICIIEro
odpasoBanus «'opHO-AnTalickuii rocylapcTBeHHbIH YHHBEPCUTET»
(PI'bOY BOT'ALY, I'AT'Y, I'opHO-AJITalicKHii TOCY1aPCTBEHHbIN YHHBEPCHTET)

DOU3NKO-XMMHYECKHE METOAbI HCCJIET0BAHUSA

paboyasi mporpaMmMa JUCHUATUIMHBI (MOTYJIS)

3akperuicHa 3a kadeapoit Kkadenpa 0MOJIOTHU U XUMHUH

Y4eOHsIit mTaH 04.03.01 2024 134.plx
04.03.01 Xumus

XuMHS OKpYXKAIOIIEH Cpelibl, XUMIUECKas SKCIIEPTH3a M HKOJIOTHUECKasi 0€30I1acHOCTh

Kramuduranms O0akajaBp
®dopma 00ydeHUs O4HasA
OO01mmast Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY IIaHy 108 Bunbl KOHTpOJNISL B ceMecTpax:
B TOM YHCJIE: 3a4yeTsl 6
ayJIUTOpPHBIE 3aHITHUS 76
caMmocTosTeIbHas paboTa 21,2
4acoB Ha KOHTPOJIb 8,85

Pacnpez[ene}me YacCoB JUCHMILIMHBI 110 CeMeCTpaM

Cemectp 6 (3.2)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 19 1/6
Bup 3anaruit v PII i PII

Jlexunun 36 36 36 36
JlabopatopHsbie 40 40 40 40
Koncynprauuu (o1 cTyAeHTa) 1,8 1,8 1,8 1,8
KoHTposb caMocTOsITeNbHOM paboThI TIPH 0,15 (0,15 |0,15 [0,15
MPOBEICHUH ATTECTAIHU
Hroro ayn. 76 76 76 76
KonrakrHas pabota 77,95 (77,95 | 77,95 | 77,95
Cam. pabora 21,2 21,2 21,2 |21,2
Yacel Ha KOHTPOJIb 8,85 8,85 |8,85 8,85
Htoro 108 108 108 108




IIporpammy cocraBun(u):

cm. npenodasamens, Kysueyosa O.B.

Pabouas mporpamMma IUCIHTUTHHEL
DHU3NKO-XUMHUYECKHEe METONBI HCCIeTOBAHMS

paspabotana B coorBercTBrM ¢ PTOC:

®denepalbHBIN rOCYIapCTBEHHBIA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00pa30BaHuUs - OaKalaBpHAT [0 HAIIPABICHUIO TOJTOTOBKU
04.03.01 Xumus (mpuka3 MunoopHayku Poccun ot 17.07.2017 1. Ne 671)

COCTaBJICHa Ha OCHOBAaHWH y4eOHOTO IJIaHa!
04.03.01 Xumus

YTBEPXACHHOTO yu&HbIM coBeTOM By3a oT 01.02.2024 nporokon Ne 2.

Pabouas mporpamma yTBepiK/ieHa Ha 3aceqaHun Kadeaphl
Kadeapa OHOJIOTMU U XUMHUHU

[Iporoxon ot 11.04.2024 nporokon Ne 8

3aB. kaenpoii [TonsrukoBa Enena HukonaesHa



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa JIIst
ucnonHeHust B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsbl
Kadeapa 6M0JOTHA U XUMHH

[Iporokom ot 20251, No
3a. kadenpoii [TonpaukoBa Enena Hukonaesna

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

PaGouast mporpamMma nepecMOTpeHa, 00CyXKaeHa 1 0f100peHa I
ucnonaenus B 2026-2027 yueOHOM roxy Ha 3aceIaHuu Kadeapsl
kadeapa 0M0JI0THH U XUMUHU

IIporokonm ot 2026r. Ne
3aB. kadenpoii [TonpankoBa Enena HukonaesHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouas nporpamMmMa nepecMoTpeHa, 00CykJ1eHa 1 0100peHa IS
ucnoHeHus B 2027-2028 yueOHOM oy Ha 3aceIaHuu Kadeapsl
Kadeapa OUOIOIrMU U XUMHHU

[Ipotokom ot 20271. Ne
3aB. kadeapoii [Tonpaukoa Enena Hukonaesna

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa U 0100peHa st
ucnonHenus B 2028-2029 yueOGHOM roy Ha 3aceIaHuy Kadeapsl
Kadeapa OHOJIOTMU U XUMHUHU

ITporokom o 2028 1. Ne
3aB. kadeapoii [TonpuukoBa Enena Hukonaesna



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Lenu: - popMupoOBaHHE y CTYIEHTOB CHCTEMAaTH3NPOBAHHBIX 3HAHUI 00 UCTIOIB30BaHUH (PU3UKO-XMMHIUYECKIX METONOB IIPH
YCTaHOBJIEHUU CTPOEHUSI OPraHUYECKUX COEAMHEHUH.

1.2| 3a0auu: - mpegocTaBUTh CTyACHTaM TEOPETUICCKIEC OCHOBBI (PH3UKO-XMMHUYCCKAX METOIOB, HAIPABICHHBIX HAa H3YYCHUE
CTPYKTYPBI OPTAHUIECKIUX COCAUHCHHH.

- OCBOHMTDH HABHIKA METOJIOB IONYUCHHUS U U3YUCHHUS XapaKTEPHBIX (PU3UKO-XMUMUYECKIX CBOHCTB OCHOBHBIX KIIACCOB
OpPraHUYECKUX COEAUHECHUN;

- chopMupOBaTH YMEHNE HCIIOIB30BAHMS MOITYIEHHBIX TEOPETHUECKUX M SKCIIEPHIMEHTAIFHBIX HABBIKOB B
Hay4YHO-HCCIIeIOBATEIhCKON paboTe.

2. MECTO JUCHUILIJIMHBI B CTPYKTYPE OOII

Huxn (pazmen) OOIT:

2.1| TpeGoBaHus k NpeABapUTeIbHOI IOATOTOBKE 00y4aI0LIerocs:

2.1.1 | Heopranuueckast XuMus

2.1.2

2.1.3 | MaremaTuka

2.2 | AMCUUNINHBI H NPAKTHKH, V151 KOTOPBIX OCBOCHHE IAHHOM JHCHUNIHHBI (MOAY/I5) HEOOXOTUMO KAK
npe/lecTByoInee:

2.2.1| Metozab! aHanu3a OMOJIOTMYECKH aKTUBHBIX BEILIECTB

2.2.2 | DxkcniepTHasE XUMUS

2.2.3 | BEICOKOMOEKYISIpHBIE COSAUHEHUS

2.2.4| HayuHo-uccienoBaTensckas pabora

2.2.5| TexHuka 0€30MaCHOCTH B XUMHUECKOIT TabopaToprn

3. KOMIETEHIIUU OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILIMHBI
(MOYJIsT)

IIK-1: Cnoco6eH HCIoJib30BaTh CUCTEMY (l)yHIlaMeHTa.]'l])Hle XHUMHYECKUX MOHITHI 1 €CTECTBEHHOHAYYHBLIX 3AKOHOB

HNJI-1.ITK-1: 3HaeT 0oCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHX MPOLECCOB

3HaeT TeOPETUIECKIE OCHOBBI (PU3NKO-XUMHUYECKUX METOIOB UCCIIEIOBAHMS, IPUIMHBI BOSHUKHOBEHUS M TIPOSIBIICHUS
undpakpacHbix (MK), ynprpaduonetorbix (YD) crekTpoB U CIIEKTPOB SAPHOT0 MarHUTHOTO pe3oHanca (SIMP1H).

NA-2.1T1K-1: ITpumensier cucTeMy (pyHAAMEHTAJIBLHBIX XMMUYECKUX MOHSTHI M ecCTeCTBEHHOHAYYHBIX 3aKOHOB B
npo(eccHoOHAIBLHOI 1eATeJIbHOCTH

[IpumeHsieT cnenuanu3upoBaHHY0 TEPMUHOJIOTUIO, HEOOXOIUMYIO JUISl IOHUMAaHHs CIIEKTPATIbHBIX XapaKTePUCTUK OPTaHUIECKUX
COETMHEHHH, TOCTPOEHHUS M XapaKTEPUCTUKH TEOPETUUECKUE CIIEKTPBI OCHOBHBIX MPECTaBUTEICH OpraHMIeCKUX COETUHEHHH;
MHTEPIPETAINH paboINX CIEKTPOB IIPEACTABUTENICH OCHOBHBIX KITACCOB OPTAHMYECKIX COCANHEHMUI.

HN-3.11K-1: Baaaeer cucteMoii pyHAaMeHTAIbHBIX XUMUYECKHX MOHATHH M €CTECTBEHHOHAYYHBIX 3AKOHOB B paMKax
00pa30BaTeJIbHOI M HAYYHOIi 1esITeIbHOCTH

Bnazneet cucteMoii 3HaHUM O CIIEKTPAIbHBIX XapaKTEPUCTUKAX OPraHUYECKUX COCIUHEHUN B HAyYHO-UCCIIE0BATENbCKUX LENAX,
BIIaJieeT HABBIKAMHU PAOOTHI CO CIIPABOYHOM U HAYYHOM JINTEPATYPOH.

IIK-2: Cnoco0eH NpUMeHATh CTAHAAPTHLIE ONepalUH Mo MpejaraeMbIM MeTOAHKAM U COBPEMEHHYIO allNapaTypy npu
MPoBeIeHNN XHMHYeCKUX HCCIIeI0BAHUM

HN-1.JIK-2: 3naeT ocHOBHbIE TPe0OOBAHUS K METOJaM U METOAUKAM MPOBeJeHUA CTAHIAPTHBIX (PM3UKO-XMMHYECKUX
onepaunuit

3Haer TCOPETUYCCKYIO CYITHOCTh N3YYCHHBIX (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX u CI)I/I?,I/I‘-IGCKI/IX MCETOOOB UCCIICTOBAHUA.

HN-2.1TK-2: YMeeT UCN0JIB30BATH CTAHAAPTHDBIE ONEPALIMH NIPH MPOBEIEHNN HAYYHBIX HCCIeI0BAHUM

VYmeer unrepnperuposars UK-cnekrpsl, Y O-cnexrpsl, IMP 1H criekrps! npeacTaBUTeNel OCHOBHBIX KIACCOB OPraHUYECKUX
COeIMHEHHH. YMeeT MPUMEHATh 3HaHUS O CHEKTPAIbHBIX XapaKTepUCTHKAX OpraHUYEeCKUX COeIMHEHHUH B Hay4HO-
UCCIIE0BATENBCKUX LIENAX.

HNJI-3.11K-2: Baageer HaBbIKAMH MPOBeIeHHS] XHMHYECKOr0 SKCIEPUMEHTA M0 CHHTE3Y, AHAJIN3Y, H3y4€HHIO CBOICTB
BellleCTB U MaTepHajIoB ¢ IPMMEeHEeHUeM COBPEeMEHHO# annapatypbl

Brageer HaBbIKAMHU OIHMCAHHUS TOTOBBIX CIICKTPOB OPraHUYECKUX COCIMHEHHUH, OMYUSHHBIX C IPUMCHCHHUEM COBPEMEHHOMN
npuOOpHOH Oa3EI.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIS)

Kon
3aHATHS

HaumeHoBaHue pa3iesoB U TeM /BUJ
3aHsaATHA/

Cemectp
/ Kype

Yacos

Komneren-
UK

JlutepaTtypa

Hnre
PAaKT.

IIpumeuyanue

Pazpnes 1. D1eKTpoHHBIE CIEKTPBI
MOJIEKYJ

1.1

DnekTpoHHBIE crieKTpEL. [Ipupona
QIIEKTPOHHBIX CIIEKTPOB MOTIOMICHUS.
[omHast sHEPTUS MOJIEKYJIbI
(amexTponHas, KonebareabHas U
BpamiarenbHas sueprun). Odmactu
9JIEKTPOMATHUTHOTO CIICKTpA:
ynbTpaduonerosas (YD), unppaxpacHas
(MK) n Bugnmast. J[namna3oH 3JIeKTpOHHBIX
crekTpoB. /JIex/

J1.2
JI1.3J12.1
J2.2712.3

1.2

OnekTpoHHble criekTpsl. [Ipupona
9JIEKTPOHHBIX CIIEKTPOB IOTJIOIIECHHUS.
IMonHast sHEPTUS MOJICKYJIbI
(anexTponHas1, konedaTenpHast U
BpamaTenbHast dHeprun). Obnactu
9JIEKTPOMArHUTHOTO CIIEKTpa:
yinsTpaduonerosas (YD), uappakpacHas
(UK) n Bugumast. J[namna3oH JI€KTpOHHBIX
CIICKTPOB.

/J1ab/

J1.1
J1.3J12.1
J2.2712.3

TCCT

1.3

[IIkaa 3JeKTPOMarHUTHOTO U3ITydCHUSI.
IIpupona 351eKTpOHHBIX CLIEKTPOB
niortotieHust. I1oHast SHeprust MOJIEKyJIbl
(3mexTpoHHasi, KoebaTeIbHas U
BpamniarenbHas sHeprun). Oomactu
9JIEKTPOMATHUTHOTO CIICKTpA!
ynbrpaduonerosas (YD), undpakpacHas
(MK) v Bugnmast. J[namna3oH J1eKTpOHHBIX
cnekrpos. /Cp/

J1.2
JI1.3J12.1
J2.2J12.3

TECT

Pazgen 2. YO cnekTpockonus

2.1

YO cnekrpa ankana. Y® cnexrp
HEHACHIIIEHHBIX YTIIEBOIOPOIOB C
H30JIMPOBAHHOM U compsikeHHo C=C
cBs3bio (HakoruieHne C=C cBsa3zeit).
IMonock! nornonieHust KApOOHUITEHOH
TPYIIIBI B ajIbJIETHAAX, KETOHAX U
KapOOHOBBIX KHCIIOTaX. BiustHue
3aMECTHUTEINS B paguKaje U
KapOOKCHIBHOMU Tpymme Ha YD criekrp
KapOOHOBBIX KHCIIOT.

[Tonockr normonieHust 6eH30IEHOTO
KoJbIa. Bimsane npuposst u
MECTOMOJIOKEHHSI 3aMECTHUTEIS Ha
TOJIO’KEHHUE TTOJI0C OEH30IEHOTO
TIOTJIONICHUSL.

/JTex/

TJ-1.1IK-1
WJ1-2 TIK-1
WJI-1.TIK-2
WJ1-3.TIK-2

JI1.3J12.1
J2.2712.3




2.2

ONeKTPOHHBIE CIIEKTPhI OCHOBHBIX
KJ1acCOB OPIraHUYECKUX

coeMHeHNH. BiusiHue npupoas! u
MECTOIOIOXKCHUS 3aMECTUTENS Ha
MIOJIOXKEHHUE T0JI0C OEH30JILHOTO
MIOTJIOLIECHUS.

VYcnosus pabotel B YO obnactu
IJIEKTPOMATHUTHOTO CTIEKTpa. DHEPIus
3JIEKTPOHHBIX NepexoaoB. Cxema YO
CTIEKTpa: eANHUIIBI H3MEPEHHUS, TATTBHSS ’
ommxaaa YD obnacts, hopma u
HMHTEHCUBHOCTD TI0JIOCHI MOTJIOLICHHSI.

/J1ab/

16

VJI-2.11K-1
WJ1-3.1IK-2

J1.3J12.1
J2.2712.3

TCCT

23

[onsTHE 0 «BaKyyMHOI» 00J1acTH.
IMon6op pacTBopuTens s cHsITUs Y D
cnekrpa. [IpndauHbl okpacku
OpTaHUYECKUX COCAMHEHUH (XpoModopsI
U aykcoxpomsl). /Cp/

12

V-2 11K-1
WJ1-3.1IK-2

JI1.3J12.1
J2.2J12.3

TECT

Pa3pen 3. UK-cniekrpockonus

3.1

Ananu3s u uarepnperauus UK crekrpos.
Ocnosusle mapameTps! MK criekrpos
ankanoB (-CH-, -CH2-, -CH3 rpymm).
ITonoca noroweHys: ABOWHON CBA3H.
Cwmemenue nonocst nornomenus C=C B
3aBUCHUMOCTH OT CTEIICHHU €€ 3aMeIIeHUsI.
Omnpenenenue xapakrepa C=C cBs3u 1o
xapaxkrepy UK cnekrpa.

DyHKIIMOHAIBHO 3aMEICHHBIE
opraHvyeckue coequHeHus. Bnusuue
¢yHKumoHanpHEIX Tpymm Ha UK ciiexrp
OPTaHUYECKOTO COSTUHEHHS.

Cruprsl. [Tonock! mornomieHus
TMAPOKCWIBbHON rpynmnbl. OnpeaeneHue
HaJIMYHUS U XapaKkTepa BOZOPOTHON CBA3M.
IIposienenne B UK cnekrpax cBoOOAHOM 1
cs3anHoi OH rpymnmsl.

ApoMaTH4eckue coeuHeHns. VIHTepBas!
II0JIOC TIOTJIOIIEHHSI QpOMAaTHIECKUX
coeaunenuii: VCH.,[JCH, konebanwus
apoMaTU4EeCcKoro Konblia. BiusHue
TIPUPOJIBI 3aMeCTUTENEH B OCH30IEHOM
KOJIBIIE Ha XapaKTep MOJIOC MOTIOMEHHS.
/J1ex/

11

V-2 1IK-1
WJ1-3.TIK-2

JI1.3J12.1
J2.2J12.3

32

@DyHKIIMOHANBHO 3aMeILEHHbIE
OpraHHYeCKUe COeTUHEHN. Brsiaune
¢yukumoHansHEIX rpymm Ha UK cexrp
OPraHUYECKOr0 COEIUHEHHS.

IIpocTteie a3¢uphl. XapakTepHbIe
npusHaxu MK-cnexrpoB mpocThix

3¢ UpOoB.

Kap6onmnshble coequnenus. [Tonoca
KapOOHMIIEHOTO TIOTJIOIICHHS B
aIIbICTU/IaX, KETOHAX KapOOHOBBIX
KUCIOTaX. XapaKTepUCTUIECKHUE YaCTOTHI
KapOOHOBBIX KHCIIOT.

A3oTconepKalue OpraHuueCcKrue
coeanHeHHsI. AMH]IBI KApOOHOBBIX KHCIIOT
(nmonocer «amun I» u «amup 11»).
XapakrepHble npusHaxku UK cnekrpos
MIePBUYHBIX, BTOPHYHBIX U TPETUIHBIX
aMUHOB.BnusHME npupoabl 3amecTUTenei
B OCH30JILHOM KOJIBIIE Ha XapaKTep 10JI0c
TIOTTIOICHHSI.

/J1ab/

12

WJ-2 IIK-1
WJ1-3.TIK-2

J1.3J12.1
J2.2712.3

TECT




33

UK usnyuenue, ero quana3os. Tumsl
KoJjie0aHUi aTOMOB B MOJIEKYJIE
(BameHTHBIC, He(hOPMAIIOHHBIE).
TeopeTudeckuil pacyeT KOIU4eCcTBa
nosioc nornoiuenus: UK cnexrpos
opraHndeckux coenunenuit. [lkana
BOJTHOBBIX YHCEIN U €TMHUIIBI U3MEPEHUSL.
OcHOBHBIE TapaMeTPHI TOJ0C
TOTJIONICHHUS: IMPUHA (MHTEpBA),
MaKCHMYM IOTJIONICHNUS, HHTCHCUBHOCTb,
pacienieHus, JIHA.

Bumxnas, cpeansis u qanpusas UK
obsacTy. XapakTepucTHKa
(hyHIaMeHTaIbHOH 00JIaCTH TTOTIIOIIECHHS
UK cnexkrpa. [Tonsitue 06 «uHTEpBaie
OTIICYATKOB HaJbLIEB» U 00JIaCTH
(OYyHKITMOHABHBIX TPYIIIT
(XapaKTepHCTHYECKIUX 1T0JI0C). 3HAUCHHE
ommxuer, nanpHei MK obmactu u
00JTacTH BBICOKUX 4acToT. /Cp/

VJI-2.11K-1
WJ1-3.1IK-2

J1.3J12.1
J2.2712.3

TCCT
npe3cHTalusA

Paznen 4. AMP-cnekTpockonus

4.1

IIpyunHbBI BOSHUKHOBEHHUSI CUTHAJIOB
SIMP. BrnusHue ciiHa ¥ CIUHOBOTO
KBaHTOBOTO YHMCJIa HA BO3HUKHOBEHHE
curHana SIMP.

YcioBrst BOSHUKHOBEHISI Pe30HAHCA
(pa3BepTKa 1Mo MO0, pa3BepTKa Mo
yactore). OcHoBHBIE TapameTpbl IMP
cnekrpockonuu ([ u I). Xumuueckuit
capur. OnpeneneHre, 3HaUYCHAE,
MIOJIOKEHUE U €ANHUIIBI U3MEPEHUS
XUMHUYECKOTO CIIBUra. DTaJOHHbIE
coequnenus: TMC, IMJIC, CDCI3,
C6D6 u np. CunpHOE 1 ciiaboe mosue
cnekrpa. Cxema crekrpa SIMP1H.
3aBUCUMOCTD IOJIOKEHHSI XUMUIECKOTO
C/IBUTA OT DKpAaHUPOBAHHS MPOTOHA,
JJIEKTPOOTPHUIATEIILHOCTH 3aMECTHTEINEH,
TUIa THOPUAN3ALIUY aTOMA,
MOJICKYJIIPHBIX MarHUTHBIX MOJICH,
MIPOCTPAHCTBEHHOTO B3aUMOJICHCTBHS
aTOMOB. DKpaHUPOBAaHUE MTPOTOHOB.
[onsTHe 00 SKBUBAJICHTHBIX U
HEIKBUBAJICHTHBIX MPOTOHAX.

/JTex/

11

V-2 TIK-1
WJ1-3.TIK-2

JI1.3J12.1
J2.2J12.3

4.2

Bnusaxune rubpuausanuy atoMa Ha
MOJ0KEHNE XMMUYECKOTO C/IBUTa
MIPOTOHOB IIpU Sp3, sp2, sp-
rubpuau3anuy. BiusHue npupoast
3aMecTUTeNnel Ha MOJ0KEHNE CUTHANA B
crekrpe AMP1H. JIa6. Crexrpsr [IMP
OpPraHWYECKUX COeIUHEHUH.
WnenTuduxaiys, COOTHECEHHE CUTHAJIOB,
BBISIBJIEHUE U30MEPOB 1o curHaiam [IMP
CTIEKTPOB.

JIabopatopHas pabora "KommiekcHbie
JKcHepuMeHTanbpHble 3aa1a4n no UK u
SIMP cnekrpockorun. Padota co
CIIEKTPaMH.

WnenTuduxays opraHuueCcKIx
COETMHEHUH apOMaTHYECKOrO psifa,
HMEIOIINX 3aMECTHTEINICH B OCH30JIbHOM
KOJIBLIE.

/J1a6/

W1-2.11K-1
WJ1-3.1IK-2

J1.3J12.1
J2.2712.3

TCCT




43 MynbTHIUIETHOCTH cUrHana. CHHIIIET, 6 10 na-2.11K-1 J1.3J12.1 0 TECT
JyOJIeT, TPUIUIET, KBaAPYIUIET U NA-3.11K-2 JI2.2J12.3
MYJBTHIUIET. 3aKOHOMEPHOCTh
OIIpEeIeNICHHSI MyJTbTHIIETHOCTH
curHaios. Pacnipenenenue
MHTEHCUBHOCTU BHYTPHU MYJIBTHILIETA.
IIpaBuino 6maOMa. OnpenencHne
3HAa4YeHUs (MECTOMONOKEHHS)
MYJIBTHUILIETA.

KoHcTraHTa CIIMH-CIIMHOBOTO
B3aumozeiicteus (KCCB). 3aBucumocTsb
KCCB ot rubpuauzanuu atoma yriepoaa
U 3JIEKTPOOTPULIATEILHOCTH
3aMmecTtutTeneil. EqMHuIb u3MepeHus,
nuanasoH u crnocodsl uzmepenus KCCB.
/Cp/

Pa3nea 5. Koncyasranuu

5.1 Koncynprarms o aucruminae /Kouc/ 6 1,8 WJI-1.11K-1 0
NI-2.11K-1
NI-3.11K-1
WI-1.11K-2
WUI-2.11K-2
NI-3.11K-2

Pasnen 6. Ilpome:kyrouHasi aTrecTanus
(3auér)

6.1 IMoaroroeka k 3auéry /3auét/ 6 8,85 | UJ-1.IIK-1 0
WI-2.TTK-1
WJI-3.TTIK-1
WI-1.TIK-2
WI-2.I1K-2
WI-3.11K-2

6.2 Konraxraas padora /KCPATT/ 6 0,15 | NA-1.I1K-1 0
NJa-2.I1K-1
WJ-3.11K-1
na-1.11K-2
na-2.11K-2
WJ-3.11K-2

5. ®OH/JI OHEHOYHBIX CPEJCTB

5.1. losicHuTe ILHAA 3alHCKA

1

a
2

. HazHauenne ¢oHza orieHOUHBIX cpeacTB. OLCHOUYHBIE CPEICTBA IPEAHA3HAUCHBI UISl KOHTPOJIS M OLICHKU 00pa30BaTeIbHbBIX
OCTIKEHHH 00yYarOIIIXCsI, OCBOUBIIHX MTPOTpaMMy yIeOHOH ANCIUIUTNHEI « DU3UKO-XMIMUYECKHAE METOJIBI HCCIICTOBAHUS.
.DOH]T OIIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIBHBIE MaTEPHAIIBI I IIPOBEICHUS TEKYIIEro KOHTPOIIS B )OpME TECTOB BXOTHOTO,

TEKYLICTO U UTOIOBOI'0O KOHTPOJISA, TEMbI pe(bepaTOB, BOITPOCHI CAMOKOHTPOJIA, 3aJaHN KOHTPOJIbHBIX pa60T

5.2. OneHouyHbIE CpeacTBa AJid TeKylero KOHTpoJs

HpI/IMepHHe TECTHI AJI1 BXOAHOT'O KOHTPOJIA

1

H

W N = N AWK —

W N = W

. ObnacTp MH(MPaKPaCHOTO U3ITyUYCHHUS ¢ ATrHAMHU BoJH oT 2500 no 50000 aM
a3bIBaCTCA:

. OJVOKHSAS,

. CpeHsIs;

. JaJbHsI,;

. hyHKITMOHATTHAS.

. O6nacte UK-cnexrpa ot 4000 mo 1350 cMm-1 Ha3bIBaeTcs:
. 00J1acTh QYHKIMOHABHBIX TPYIII;

. 00JIaCTh «OTIIEYATKOB MAJIBLIEBY,

. 00JIaCTh IBOMHOM CBSI3H;

. Kaxxoe BemecTBo MMeeT CBOM MHIMBHTYaIbHBIN XapakTep Konebanui B cienytomniein oonactu MK-crekrpa:
. 00macTh PyHKIMOHAIBHBIX TPYII ;

. 00JIaCTh «OTIICYATKOB MANBICBY;

. 0077aCTh TBOWHOM CBSI3H;




. B UK-CcrIeKTpOoCKOIINH UCTIONB3YIOT CIEAYIOIUE PACTBOPUTEIIN:
. BOJa;

. Xamopogopwm;

. QLICTOHUTPUIL;

. DTAHOIL

N S e

5. B KakuXx eMHHIAX BHIPAXKAETCS MOJSIPHBIH KOI(Q(UINEHT NOIIOIEHUsI, €CJIH KOHI[EHTPALHS BEIPaXKEeHa B MOJIB/JI, TONIIMHA
ONTHYECKOTO CJI0S B CM!

. 1/ (Monb - cM)

.1/ ceMm

.cM /(1 - MOTIB)

. MoJib / (J1 - cM)

AW N —

. OnTuyeckast INIOTHOCTH pacTBopa coctapiser 0,562. PaccunTtaTh nmpomyckanue 3Toro pactsopa B %.
.25,14
L2742
. 17,88
.30,70

AW~

7. B ocHOBe clieKTpOOTOMETPHH B BUAUMOM JHAIA30HE JISKHUT

1) mornomenne HHPPAKPACHOTO U3y ICHHUS

2) norynomeHye yIsTpa(ruoaeToBOro U3y IeH s

3) mornoleHne MOHOXPOMaTHYECKOTO CBETa OKPALlIEHHBIMH PAaCTBOPAMHU
4) momToIIeHNe MOIMXPOMATHIECKOTO CBETA OKPAIIIEHHBIMU PacTBOPaMHU

. Ucnonb3oBanue Y O-criekTpohOTOMETPUUECKOrO METO/IA B AHAITH3€ TIIFOKO3bI 000CHOBAHO C I[EJIBIO:
. OTpe/ieeHNe MOTMHHOCTH TJTIOKO3bI,

. OTIpeJIeNIeHIe IPUMECH TUAPOKCUMETIIIRYpdypora,

. KonnyecrBeHHoro OonpeAcICHUs TIIFOKO3bI

W N — 0

. Konebanus aToMoB B MOJIeKyIIe Mopa3AeisioTcs Ha
. BAJICHTHBIE

. IOCTyTAaTEIbHBIC

. neopMarOHHbIC

. BO3BpaTHBIE

AW~ O

10. XpoMo(hOpHBIMH IpyNIaMH B MOJICKYJI€ OPraHUYECKOrO BELIECTBA SBISIOTCS
1. apomMaTHYECKOE KONBLO

2. rerepoapoMaTUIecKoe

3. anudaTuyeckuil paaukan

4. GeHonmbHAas Tpynmna

Kputepuu ouenku:

«3auTeHoy, MOBBIIEHHBIH YPOBEHb — CTYIEHT 3HAET, KaK UCIOIb30BATh 3HAHMS XUMHYECKHX aCIEKTOB IIPH yCTAHOBIECHUU
CTPOCHHUS OCHOBHBIX KJTACCOB OPTaHUYECKUX coeqUHeHNH. CTyIeHT OKa3al IPOYHbIC 3HAHHS OCHOBHBIX MOJIOKCHUH yIeOHOM
JUCIUIIIMHBI, yMEHHE CAaMOCTOSTEIIFHO PEIIaTh KOHKPETHBIE MPAaKTHUSCKUE 3a1a491, CBOOOHO UCIIONIB30BATh CIPABOYHYIO U
Hay4HYIO IUTEpaTypy.

«3a4TEeHO, TOPOTOBBI YPOBEHB — CTYJICHT UMEET MPECTABICHHE O CIIOCOOHOCTH MOJIy4eHHs! HH()OPMaLUK O CTPOCHUH
OpPraHUYECKUX COCAMHEHUN HAa OCHOBAaHUM CIIEKTPAIbHBIX XapakTepUCcTUK. CTyIEeHT OKa3all JOCTATOYHO XOPOILIUE 3HAHUS
OCHOBHBIX MOJOXKEHUH yueOHOH IUCIMIUINHEI, YMEHHUE CaMOCTOATEIBHO PEIIaTh KOHKPETHbIE IIPAKTHUYECKHE 3a1a4H, CBOOOIHO
UCTIONb30BaTh CIPABOYHYIO U HAYUHYIO JTUTEPATypYy.

«He 3auteHo», ypoBeHb HE CQOPMHPOBAH — CTYACHT HE UMEET HEOOXOIMMON TeOPETHYECKOH 0a3bl M IIPAKTHYCCKUX HABBIKOB. Y
CTYZICHTA 3aJI0KEHBI OTPHIBOYHBIC 3HAHUS OCHOBHBIX MTOJIOKCHNH yueOHOH MUCIUILIINHEI, TOCPEICTBCHHOE yMEHHE
CaMOCTOSITENBHO PeIIaTh KOHKPETHbIE IPAKTUIECKUE 3aJauHt.

IIpumMepHbIe TECTHI I TEKYIETO KOHTpos 1

1. Croextp moronienus B MK-obmactu npeactasiset co0oit:

1) rpaduaeckyro 3aBucuMocTsh mporryckanus (T) oT yacToTs! (V) B 0OpaTHBIX CaHTHMETpPaXx,

2) rpadIaecKyio 3aBUCHMOCTD OITHYECKON IIIOTHOCTH (A) OT JUIMHBI BOJHEI (A) ITAA0MIEro CBETa,
3) rpaduuecKkyro 3aBUCUMOCTb ONTUYECKON MIOTHOCTH (A) OT KOHLEHTpAILUU pacTBopa,

4) rpaduyeckyro 3aBUCHMOCTD JIUTMHBI BOJHBI (A) OT ONTHYECKOH TIOTHOCTH (A).

2. DNeKTpOMarHUTHOE U3Ty4eHHE ¢ ATUHOM BOIHEI 450 HM COOTBETCTBYET 00IacTu:
1. YO-uznyuenue;

2. UK-u3nyuenue;

3. BUIUMOE U3IIyYCHUE




3. OnTryeckas MIOTHOCTH 3TO:
1.10/1
2.1g(10/1)
3.1/10
4.1

4. Ha pucyHKe IpUBeICHI CIIEKTPHI aHWINHA 1 OeH3mamuHa. Kak onpenennuts Y @-criekrp annnnHa?

1. B aHunmHE B OTIHYHE OT OCH3MIAMHHA HETIO(CNICHHAs! JICKTPOHHAS [Iapa aToOMa a30Ta CONPSDKEHA ¢ OEH30JIBHBIM KONBIIOM. JTO
BbI3bIBACT 0ATOXPOMHBIH CIBUT IIOJIOC MOMJIOIICHNUS B criekTpe. KpuBasi noromeHus, ciBuHyTast B 00JacTh OOJNBIINX JJIMH BOJIH
NPUHAIJICKUT aHWIIHY .

2. OHO3HAYHO ONPEAETUTh HEBO3MOXKHO — HEIOCTATOYHO JAHHBIX.

3. IlpaBee nHaxonutcs Y D-criekrp OeH3UIaMuHa.

5. UK-crmiektp BemiecTBa 00yCIIOBIICH (J1Ba BapUaHTa):
1) smMuccueii aToMoB

2) 3NEKTPOHHBIMHU MIEPEXO0JIAMHU

3) BpamieHueM aTOMOB

4) xoneOaHNUAMH aTOMOB.

6. B K-criekrpoMeTpHy IpH MOATOTOBKE TBEPABIX (IIOPOIMIKOOOPA3HBIX) 00Pa3IIOB AT CHATHS CIEKTPOB IIPUMEHSIOT:
1) Bomy

2) adup

3) xamust GpoMuT

4) 3TUIIOBBIH CIIUPT.

7. B K-001acTs HOMIIONIAIOT COCANHECHUS:
1) apomarmaeckue

2) amucaTrdeckue

3) aNuIUKIHYeCcKue

4) TeTepOnNKIMYECKHE .

8. KoneGanus aToMOB B MOJIEKyJie TOAPa3AeIISIOTCS Ha
1) BayieHTHBIC; 2) MOCTYyMAaTeNbHbIC; 3) NeopMaIMoHHbIe; 4) BO3BpaTHBIC.

9. ITonocs! nornomenus B MK-ciekrpe xapakrepusyrorcs:

1) nnuHAMU BOJH MaKCHMAaJIbHOTO MOJIOIEHHUS,

2) MoNoXKEHNEM B aHATUTHYECKOH 00IaCTH CIIEKTpa BCEro Habopa I10JI0¢ MOTTIOMIECHHS,

3) MHTEHCUBHOCTBHIO MOTTIOIICHHS, BRIPAXKEHHON Yepe3 MOJISPHBII MoKa3aTels noromerus (€),
4) OTHOCUTENHHON HHTEHCUBHOCTBIO, XapaKTepU3yeMol Kak MaJiol, CpeHel U

BBICOKOH CTEIEHH.

10. B UK cnekrpe pa3nugaroT o0nacTu:
1) XxapakTepucTHIECKyr0 00JIaCTh

2) 00JIaCTh «OTIEYaTKa MATbIIEB

3) o0macTh BaJICHTHBIX KOJIeOaHUit

4) obnacth neopMalMOHHBIX KoneOaHui

Kputepuu onenku:

«3auTeHOY, MIOBBIIMICHHBIA YPOBEHb — CTYICHT 3HAET, KaK HCIIOIb30BATh 3HAHHMS XUMHYIECKUX aCIIEKTOB IIPH yCTAHOBICHUU
CTPOEHHs] OCHOBHBIX KIACCOB OPraHMYECKUX coefMHeHnil. Brnageer 6a30BbiMu 3HaHUsIMYU 10 VIK-CIIEKTPOCKOITMK OpraHUYeCcKHUX
coeMHeHUH, Y O-CeKTPOCKOINH.

«3a4uTeHOY, TOPOTOBBIIl yPOBEHB — CTYAEHT UMEET MPEACTABICHHE O CIOCOOHOCTH TOIyIeHHs HH()OPMAIHH O CTPOCHHH
OpraHMYECKUX COSIMHEHHH Ha OCHOBAaHUH CIEKTPAJIbHBIX XapaKTepUCTUK. B ocHOBHOM BnazeeT 6a30BbIMU 3HaHUsAMU 110 K-
CIMEKTPOCKOITUH OPTAHUYECKUX COeAMHEHU, Y D-CEeKTPOCKOMHH.

«He 3auteHo», ypoBeHb HE ChOPMHUPOBAH — CTYACHT HE MMEeT HEOOXOIMMON TeOpeTHIECKOiT 0a3bl U IPAKTHIECKUX HABBIKOB
HOTy4YeHus UHPOPMALUHU O CTPOCHUH OPTAHUYECKUX COSIHMHEHNI HA OCHOBAHUH CIEKTPAIBHBIX XapaKTepHCTHK. DaKkTHdecku He
opueHtupyercs B ocHoBax MK-cnekrpockonuu, Y ®-creKTpoCKONHH.

IIpuMepHBIe TECTHI Ul TEKYILLETO KOHTPOIS 2

1. Or Kakoro (akTopa 3aBUCUT KOJIMYECTBO CHIHaJIOB B noiie criekrpa SIMP1H: a) oT konudecTBa NpOTOHOB, 0) OT KOJIMYECTBA
HEIKBUBAJICHTHBIX ITPOTOHOB, B) OT THOPHIM3AIIMH aTOMa yIJIepoaa y KOTOPOTo pacIiojiaraeTcs IpOTOH, T) OT KOJTHYIECTBA IIPOTOHOB
Yy COCEJHHX aTOMOB YIJIIEPOJa.

2. Kakoit nuanazon uMeroT amdarmdeckue npotousl: a) 0 - 5 m.a., 6) 4,0 — 9,0 m.a., B) 2,0-3,0 M., T) 9,0-20,0 m.11.

3. Kako# caBur Ha3bIBaeTCA OATOXPOMHBIM: @) CHIIHOIOJIBHBIH, 0) ITMHHOBOJIHOBBIH, B) KOPOTKOBOJHOBBIH C YBEJINYEHUEM




HMHTCHCHUBHOCTH ITOJIOCHI ITOIIOICHUA, I‘) CHHUH.

4. Hanmmaue BomopoHO#t cBsizu B UK criekTpe oOpa3siia opraHNuecKoro COeIMHEHNST MOYKHO O0OHAPYKUTh: &) M0 HATMIUIO TIOJIOCHI
MIOTJIONICHUS B JTMHHOBOJTHOBOHM YaCTH CIIEKTPa,

0) O HAJTMYUIO IUPOKOH NMOJIOCH noromeHus B obiaactu 3200-3600 cm-1,

B) IO HAJIMYHUIO Y3KOH MOJI0CH montomieHus B odmaactu 2100-2300 cM-1, r) Mo HaTHYHIO BYX MOJIOC MorionieHus B oonactu 1200-
1600 cm-1.

5. Hannune GeH30JIbHOTO KOJIbLa B 00paslie OpraHM4ecKOro COSANHEHHSI MOXKHO OOHAPYKUTh: @) M0 HATMYMIO ITOJIOCHI
TIOTJIONICHHUS B [UTMHHOBOJTHOBOH YacTH CIEKTPa, 0) 1o HAJWYHIO ITUPOKOH MONoCkH nortomeHus B odmactu 3200-3600 cm-1, B) o
HAJIYHIO y3KOH IMOJI0CH! mornomenus B obmaactu 2100-2300 cm-1, T) no Hanm4auio noxoc nornomieHus B obmactu 1400-1600 cm-1.

6. OO6nacTh OTIEYATKOB MaJbIIEB pacmnonaraetes B quamnazone: a) 3200-3600 cm-1, 6) 700-1500 cMm-1, B) 2100-2300 cm-1, 1) 1690
-1750 cm-1.

7. B Kakux eIWHHIIAX BhIPAKACTCS MOSAPHBIN KOI()GHUIIMESHT MOTIOMICHHUS, €CIM KOHIICHTPAIUS BhIpaKeHa B MKI/CM3, TOJIIIUHA
OIITHYECKOTO CJIOS BEIPaXKEHa B CM:

. cM2 / MKT

. MKT' / cM2

. MKT' / ¢cM2* MOJIb

. CM2* MOJIb / MKT

AW N —

. B cniekrpockonun AIMP 1H u 13C B kauecTBe 3TaJIOHHOTO COEIMHEHUS UCTIONb3YETCS:
. terpametmicwmiad ( TMC)

. YETBIPEXXJIOPUCTBHIN YTIIepos

. Xsopodopm

. METaH

LW — 0

. CurHanbl METHIICHOBBIX IPOTOHOB MAJIBIX LUKIOB (4 — 10 4IeHHBIX) B KaKOW 00JIACTH XUMHUYECKHX CIBUTOB HAXOJSTCS:
. 1,43 - 1,96 m.1.

.9—-10 m.1.

.6—7wm.n1.

. 1,8 -3 m.o.

AWM~ O

10. MomnstpHbIi K03()(HHUIMEHT IOTIOMEHHs CBUHIIA C AUTH30HOM IIpH A = 485 HM paBeH 6,8-104. Uemy paBHa onTHIecKas
IUIOTHOCTH pacTBopa, copepxartero 3 Mxr PBO2 B 5 ¢cM3 mpu ucnionp30BaHHM KiOBETHI ¢ 1 =1 cM:

1.0,451

2.0,171

3.0,603

4.0,097

Kputepuu onenku:

«3auTeHOY, MIOBBIIICHHBIH YPOBEHb — CTYICHT 3HAET, KaK HCIIOIb30BATh 3HAHHM XUMHYIECKUX aCIIEKTOB IIPH yCTAHOBICHUU
CTPOCHUS OCHOBHBIX KJIACCOB OPTAHUYECKUX COeAUHEeHNI. BiiageeT 6a3oBbiMu 3HaHHAME 110 MIK-CcriekTpockonuy OpraHuYecKux
coeaunenuit, SIMP 1H cnekrpockonuu, Y @-ceKTpoCcKonuu.

«3a4uTeHOY, IOPOTOBBIIl yPOBEHB — CTYAEHT UMEET MPEACTABICHHE O CIIOCOOHOCTH TOyIeHHs HH()OPMAIHH O CTPOCHHH
OpraHMYECKUX COSIMHEHHH Ha OCHOBAaHUH CIEKTPAJIbHBIX XapaKTepUCTUK. B ocHOBHOM BnazeeT 6a30BbIMU 3HaHUsAMH 110 K-
CIIEKTPOCKONHH oprannyeckux coeannenuit, AMP 1H cnexrpockonuu, Y ®-crieKTpOCKOMHH.

«He 3auteHo», ypoBeHb HE ChOPMHUPOBAH — CTYACHT HE MMEeT HEOOXOIMMON TeOpeTHIECKOiT 0a3bl U IPAKTHIECKUX HABBIKOB
HOTy4eHUs UHPOPMALUHU O CTPOCHUH OPTAHUYECKUX COSJHMHEHNI HA OCHOBAHUH CIEKTPAIIbHBIX XapaKTepHCTHK. DaKkTHdecku He
opueHTHpyetcs B ocHoBax MK-cniekrpockorinu, AIMP 1H cnekrpockonuu u Y @-CrieKTpOCKOIUH.

Bonpockl caMOKOHTpOS
1o JucuuIInHe «PU3NKO-XUMUYECKUE METO/IbI HCCIIEI0BaHMUSD»

Tema: CIeKTpOCKOIIUS OPraHUYECKUX COCTUHEHUM.
Hcnonp3oBanue (QU3UKO-XUMUIECKUX METOJOB B OPTaHUIECKOH XUMHU JUIS H3Y4EHHS CTPOCHUS OPTaHUUECKUX COCUHEHHUH,
uccie0BaHie HAIPaBICHUS U MEXaHH3Ma peaKiuii, BHyTpH- 1 MEKMONEKYISpHBIX B3auMoaeiicTauil. I11kana 3neKTpoMarHuTHEIX
n3nydeHuil. Cxema B3aMMOJEHCTBUS 3JIEKTPOMAarHUTHOTO U3JIy4YEHHsI ¢ OpraHUIeCKUM BelecTBoM U nonyuenus Y@, UK, SIMP
crekTpoB. [Ipenmer criekrpockonmu. ITonoca u criekTp MOrIomeHus . 3HaueHNE CIEKTPAIbHBIX TapaMeTPOB IS yCTAHOBICHUS
CTPYKTYpBI OpTraHUYIECKHX COeIUHEHHH.

OnekTpoHHbIe crekTpsl. [Ipupoaa anekTpoHHBIX creKTpoB nornomieHus. IlonHas sHep-rust MONEKyIbl (3JIEKTPOHHAS,
KosebaTeIbHAs 1 BpaniaTenbHas sHeprun). O0IacTH 3JeKTpoMar-HUTHOTO CcriekTpa: ynbrpaduonerosast (YD), nadpaxpacuas (UK)
U BuauMas. /lnanas3oH 3JeK-TPOHHBIX CIIEKTPOB.

L. UYro sBIsieTcs MpeaMeToM crekrpockonuu? Yem o0ycnoBiIeHO MOsBIEHHE CIeKTpa?
2 UTo Ha3bIBAETCS MOJIOCON U CHEKTPOM TOIJIONICHHS?

3. UYro npencTaBiseT co0O0i MIKana IEKTPOMAarHUTHOTO M3ITyYCHHUS?

4 Kakue criekrpbl Ha3bIBAIOTCS IEKTPOHHBIMU?




5. Envuunel u3MepeHus 3J€KITPOHHBIX CIIEKTPOB.
Tema: YO cnexrpockonusi.

6. UYro npencrapisier codoit Y@ crekTp MmoriomeHus?

7. Kaxkyto uropmarmro 06 opraHudeckoM coepuHeHnn HeceT YD criekrp?

8. HazoBute nnTepBans noromenus Y P crekrpa BakyyMHOH, BUIUMOM, ONMKHEH U Jallb-Hel o0nacTell B IKae
SNEKTPOMArHUTHBIX M3ITy4EeHHUH.

9. Kakoii cmeur Ha3bpiBaeTcst 6aTroxpoMHbIM? Kakumu mpudarHamMu 00yCIOBIIEH 3TOT 3P deKT?

10. OT 9ero 3aBUCHT HHTCHCHUBHOCTb NOJOCHI noromenus? [Touemy momocs! nor—uomeHus B Y@ crekrpe mmpokue?
11. Kaxoii Tun 351eKTpOHHBIX NIEPEX0J0B UMEET HAUOOJIBITYH0 HHTEHCUBHOCTh?

12. IMowemy [1[][1* mepexon TpeOyeT HAMOOBIIETO KOMMYECTBA SHEPrun? B KakoM WHTEpBaJie JUTHH BOJH OH
pacronaraercst?

13. B yem 3akmouaercst cymHocTh 3akoHOB Mak-Konnena, JlamGepra-byrepa-bapa? B kakoM citydae 3TH 3aKOHBI He
cobmroarorcsi?

14. Jlns xaxux coennHeHUH Y® criekTp He sABIseTCs HHOPMATHBHEIM? YKaKUTE IPUIHHY.

15. ITouemy pacTBOpBI alKaHOB Ipo3pauHbl? [logeMy CIEKTPHI ATUX COeTUHEHHH He HH(OPMa-TUBHEI?

16. ITouemy moOCH! NOINIOLIEHNS AJKAaHOB U LIMKIOAIKAHOB MMEIOT MaleHbKyI0 MHTEHCHB-HOCTb U JIEXKaT B JajbHeil
obmacti YO crniekrpa?

17. Oxapakrepusyiite Y@ criekrp HenmpeaeabHoro coeiuHeHus. OT 4ero 3aBUCUT JUANa30H I0JIOC MOIJIOUICHHUS ITUX
COEIUHEHUN?

18. Vkaxute npuurHbl NosBiIcHAS YD crieKTpa ajJKeHOB.

Tema: UK cnekrpockonus

1. Kaxkyro undopmariiro o6 opranudeckoMm coeanHeHun npepoctasnseT UK cnexrp? J{ns ka-KuX KIACCOB OPraHHMYECKHX
coequnenni MK cnexrp siBisiercs: manonnpopmarisHbiM? [To-demy?

2. B xaxoM nmama3oHe JISKHT CIIEKTp opraHudeckoro coexmHeHms? Ha kaxue o0—mactu oH moapasnensercs? Kakas u3
obnacre Ha3bIBaeTCs pyHIaMeHTanbHOI? [loueMy OHa HOCHT Takoe Ha3BaHUE?

3. Kakas u3 obnacteit UK cniexrpa Ha3biBaeTcs 007acThIO OTHEUATKOB nanbleB? [loueMy oHa HOCUT Takoe Ha3zBaHue?
4. KaxoBb! xapakrephsle npusHaku WK criekrpoB ankeHOB U akuHOB. Kakyro mH(pOpMaINio MOXHO IIOJIyYUTh HA OCHOBE
UK cnexrpoB 3TUX cOeJUHEHUI?

5. KaxkoBsl xapakrepasle npusHaku MK crexrpoB xucmopoacoaepxamux coequHeHni. Kakyro nHpopManuo MOXHO
nonyuuts Ha ocHoBe MK criekTpoB KHCIOpoAcOoAepKalUX COeAnHE-HUN?

6. KaxkoBsr xapakreprsie nmpusHaku UK criekrpoB amuaoB? Kakyro nH(OpMAIiO MOXHO MO-JIy4UTh Ha ocHOBe MX MK
CTIEKTPOB.

7. Jns kakux kiaccoB oprannueckux coenuHenuit UK cnekrp spnsercs Hanbonee nHpopma-TuBHBIM? [louemy?

8. KaxoBbl xapakrepHbie npu3Haka MK criekTpoB kKapOOHMIBHBIX coeanHeHnid? Kakyto HH-(OpMAIHI0 MOKHO MOJYYUTh Ha
ocHoBe UK crniekTpoB KapOOHMIBHBIX COCTMHEHNH.

9. KaxoBbl xapakrepHsle npusHaku UK crieKrpoB apoMaTU4ecKHX COCIUHEHUI.

10. Kakyro uHpopMaImio MOKHO MOIy4IuTh Ha ocHoBe MK criekTpoB 3THX coenuHEeHU?

Tema: SIMP1H cnekrpockonus.

1.3nayenue merona SIMP B opraHnueckoil XUMHUH.

2. Kak Bo3Hukaror curnansl cnekrpo IMP? Kakue sinpa atomoB parot curHasnsl IMP? Ykaxure npudusy.

3. Kaxne ycioBnst HeoOXOMUMEI [UIsl BOSHUKHOBEHHS CHeKTpoB SIMP?

4. Hazosute ocHoBHBIE napameTpsl SIMP cnexrpockonuu.

5. UYro Takoe xumuueckuit casur? OT 4ero 3aBUCUT €TO MOJIOKEHHUE B CIEKTpe?

6. Kakue (hakTopsl BIUSIOT Ha MOJOKEHNE XUMUYECKOTO CIIBUTA B TIOJIE CIIEKTpa?

7. Uro Takoe MarHuTHas aHU30TPONUS, AUAMarHUTHOE U IapaMarHUTHOE 3KPAaHU "pOBAHUE?

8. Uro npenctasisier coboit cekrp SAMP? Kakyto nndopmanuio HeceT XUMUYECKHHA CIIBUT?

9. VKaxXnuTe 3aBUCHMOCTD MOJI0)KEHHSI XUMHYECKOTO CIIBUIa OT 3JIEKTPOOTPHLATENb "HOCTU COCE/-HUX aTOMOB MM
(yHKUMOHATBHEIX IpynIL. [IpuBenuTe mpumMep.

10. Kaxkyto ¢hopMy nMeOT curHaibI IPOTOHOB M OT KaKUX (PaKTOPOB OHA 3aBUCHT?

1. CB13aHO JIM KOJTMYECTBO CHUTHAIOB B MYJBTUILIETE C KOJIMUECTBOM NPOTOHOB B (DYHKIMOHAIB-HOH rpymme?

12. Kak onpenenuTs MylIbTUIUIETHOCTh CUTHAJIA IIPOTOHA?

13. Kaxue npoToHbl Ha3bIBAIOTCS SKBUBAJICHTHBIMU? [104eMy NPOTOHBI OJHOTHUIIHBIX IPYII B Pa3IMYHBIX COSAUHEHUAX

HMCIOT HCOAMHAKOBBIC 3HAYCHHUA XUMHUYCCKOI'O C,IlBI/IFa?

Kputepuu onenku:

OneHka «oTIu4HOY, 80-100%, MOBBIIIEHHBIH YPOBEHb - CTYIEHT MOKa3a] MPOYHbIE 3HAHUS OCHOBHBIX MONOXKEHUH yueOHOH
JUCLUIIIMHBI, yMEHHE CAMOCTOATENBHO PEIaTh KOHKPETHBIE MPAaKTHUECKUE 3a1a41, CBOOOJHO UCTIOIb30BATh CIPABOUHYIO U
Hay4JHYIO JINTEPaTypy, CIIOCOOHOCTH HHTEpIpeTHpoBaTh HaHHble Y@, VK, IMP1H criekrpoB OCHOBHBIX KITACCOB OPraHHYECKIX
COEIMHEHUH.

OreHka «xoporoy, 70-80%, ToporoBslil ypoBEHb - CTYICHT ITOKa3all XOPOIINE 3HAHHUsI OCHOBHBIX MOJNOXKEHUH yueOHOH
JMCIUIUIMHBI, YMEHHE CAMOCTOSITENILHO PEIIaTh KOHKPETHBIE TPAKTHUYECKUE 33/1a4H, IPEAYyCMOTPEHHBIE paboyelt mporpaMMoi,
OPHEHTHPOBATHCS B PEKOMEHIOBAHHOH yueOHO 1 CIIpaBOYHOI! JIMTepaType, yMeeT HHTEPIIPETHPOBATH OCHOBHEIE CTPYKTYPHBIE
napaMeTpbl OPraHUYEeCKUX COCIUHEHUH, OMpeenseMble Ha OcHOBaHMM nonydeHHbIX YD, UK, SIMP1H cnekrpanbHbIX
napaMeTpoB.

OI1eHKa «yIOBIETBOPUTENBHOY, 50-70%, IOPOTOBBI YPOBEHB - CTYICHT MOKA3aJl 3HAHHE OCHOBHBIX MOJIOKEHHHA ydeOHON
JUCIUIIIMHBI, yMEHHE TTOYIHTH C IIOMOIIBIO TIPETIOaBaTeNs MPaBIIIbHOE PeIIeHHe KOHKPETHOH MPAKTHIEeCKOH 3a1a4i U3 9HCIIa
IpeyCMOTPEHHBIX pabouell mporpaMmoil; CmocoOHOCTh K MOHUMAaHHIO HH(QOPMAIUU O CTPOEHUH OCHOBHBIX KIaCCOB




OPraHUYECKUX COCMHEHUH. YMeHHe MOIb30BaThC HH(OpMAaIlHei, MOTy4YeHHON Ha OCHOBaHUH crekTpanbHeIX (Y@, UK, SMP1H)
XapaKTePUCTHUK OCHOBHBIX KIIaCCOB OPraHMUYECKHX COCANHEHUIN.

OreHKa «HEYIOBIECTBOPUTEIBHO», MeHee 50%, ypoBeHb He c(OPMHUPOBAH - IPH OTBETE CTYACHTA BBISIBIUIUCH CYIIECTBCHHBIE
IpoOeTs! B 3HAHUSX OCHOBHBIX ITOJIOXKEHHUH YyIeOHO!H JUCIUIIIMHBL, HEYMEHHE C MOMOIIBIO IIPEHOAABATENS MOTYIUTh IPaBUIEHOE
peleHre KOHKPETHOW MpakTHYeCKOr 3a1a4y U3 YHCIIa IPeAyCMOTPEHHBIX paboueil mporpaMMoii yueOHON AUCIUIIIMHBI, HEYMEHHE
MOJIb30BaThCs MH(OpPMAIIMEH, MOTyYeHHOW Ha ocHOBaHMH criekTpaibHbIX (YO, UK, AMP1H) xapakrepucTuk.

Kommnekr 3apanuit 1 KOHTPOIBHON paboTHI

Tema: YO cniekrpockonusi, MK-cniekrpockorust

Bapuant 1

3aganue 1. Kaxue sl mepexonoB o0ycnasnuBaioT nossiaeHne Y® crnekrpa? Kakue 13 93THX HepexomoB SBISIOTCS
WHGOPMATUBHBIMU?

Bapwuanr 1

3amanne 2. Kax Brl mornMaere 6aTOXpOMHBIH 1 THIICOXPOMHBIH CABUTH ToI0C TortomieHns? Kakue (akropsl criocoOCTBYIOT
yka3zaHHbBIM caBuram? IlpuBeanTe KOHKpPETHbBIE IPHMEPHL.

Bapwuanr 1

3amanue 3. Kakyro nHQopManmio 06 opraHudeckoM coenuaeHun mpenoctapisier MK criexrp? s KakuxX KIacCOB OPraHHYESCKUX
coenureHnit UK cnekrp aBnseTcs Mano HHGOPMATHBHBIM, IO KaKOH IPHYHHE?

Bapuanr 1

3ananue 4. B xakoM nana3oHe JEXUT CIIEKTp opraHudeckoro coequHenus? Ha kakue o6—nactu on noapasnensercs? Kakas u3
obactell Ha3bIBaeTCs (QyHIaMEHTAIBHOH, TOYeMy OHAa HOCHUT TaKoe Ha3BaHHeE?

Bapwuanr 2

3ananue 1. J{ns KakuX KIaccoB opraHudeckux coepunennit Y@ crekrp spusercs nnpopmarusHbiM? [Touemy? Uro siBisiercst
INPUYMHON BO3HUKHOBeHUsS YD criekrpa?

BapuanT 2

3aganue 2. [Touemy Y® criekTpbl Ha3bIBAIOTCS AIEKTPOHHBIMU? Kakue TUIIBI 3JIeKTPOHHBIX Ie-pexoa0B Bel 3Haete? Kakue u3 Hux
ABJIAIOTCSA XapaKT€PUCTUUECKUMH J17Isl OPFAaHUUYECKUX CO-€TUHEHUN?

Bapuanr 2

3aganue 3. YO creKTpsl METUIOBBIX 3(HPOB OeH30MHOM U (heHUITyKCyCHOM KICIOT UMEIOT B obmactu 220-350 HM crexyromuit
Bu: A - [Imakc. 260 um (Ig [1 =2,2); b - [Imakc. 285 um (Ig [ = 3,1). KakoMy BelieCTBY COOTBETCTBYET KaXK/bIH CIIEKTP? Y KaKUTE
BemectBa A 1 b. Hanmmre hopMyitsl 3THX coeqnHEHUI 1 00BSICHUTE cIeTanHbIH Bamu BEIOOD.

BapuanT 2

3ananue 4. KakoBol xapakrepuble npusHaku UK ciekrpoB kapOoHUIbHBIX coennHeHnid? Kakyio nH(opMannio MOXKHO MOTYYUTh Ha
ocHoBe MK criekTpoB KapOOHMIIBLHBIX COCAMHEHHIA?

Bapuanr 3

3amanue 1. Kakyio nHdopmanmio o6 opraHudeckoM coequHeHun qaét YD crekrp? s kakuxX KIacCcoB OpraHUYeCKUX COeTUHEHUI
YO cniektp sBisiercst He uHGopmaTHBHBIM? [Touemy?

Bapuant 3

3amanwue 2. [Touemy Y® CieKTpOCKOITUIO HA3BIBAIOT dIeKTpOHHOM? HazoBute auana3zon Y® moriomeHus 1 BUAUMOR 00JIacTH
cnekrpa. [IpuBeauTe npuMepsl KIaCCOB OPraHMUYECKUX COSAMHEHHH, 7151 KOTOpBIX Y@ crekrpbl nHpOopMaTUBHBL. OTBET MOSICHUTE
KOHKPETHBIM IPUMEPOM.

Bapuanr 3

3aganue 3. Kaxue TpeGoBaHUS MPEABABISIOTCS K ONTHKE, BEIIECTBY M pacTBOPUTENIO IpH cHA-THU Y D cnexrpa? [TosicHute
SIBJIEHHE TUIICOXPOMHOTO C/IBHTa, YKaXKUTE MPUUUHY U TIPUBEAUTE KOHKPETHBIN IpUMeEp.

Bapuant 3

3aganne 4. Hapucyiire K criexrpsl 6eH3anbaernaa, akprioBoil KUCIOTHL. [TosCHUTE CXOMHBIE U OTIMIHUTEIBHBIC YePTHI CIIEKTPOB
3THUX COECIUHEHHUH.

Bapuanr 4

3amanwne 1. Kakyro nHQopManmio 06 opraHudecKkoM coequHeHun naét Y@ criekrp? [ kakuX K1acCcoB OpraHUYECKUX COSTUHEHUI
Y@ cnexrp sBnsercs uapopmatuBHeIM? [Togemy?

Bapuant 4

3amanue 2. [loscHuTe MOHATHE 0aTOXPOMHOTO U THIICOXPOMHOTO C/IBHTOB. Kakue mpuauHbI 00yCIIaBIMBAIOT 3TH CABUTH?
[IpuBenuTe mpumep I KaXKIOTO U3 HUX.

Bapuanr 4

3ananue 3. Kakas u3 obnacreii B UK-criekrpe nMeer HasBaHHME 001aCThIO OTIIEUaTKOB Nanb-11eB? [loueMy oHa HOCHT Takoe
Ha3BaHue?

Bapmuanr 4

3ananue 4. Kakoss! xapakrepHble npusHaku UK criexrpoB apomarudeckux coenunenuit. Hapu-cyiite UK cniexrpsl 6enzona n
TOJIyoJa.

Kpurepun onenxu:

«3auTeHOY, MOBBIIIEHHbIH YPOBEHb - 3HAET, KK UCIIOIb30BaTh 3HAHNSA XMMUYECKUX ACHEKTOB IIPU YCTAHOBIEHUH CTPOCHUS
OCHOBHBIX KJ1aCCOB OPIraHUYECKUX COEIMHEHUH.

«3auTeHOY, IOPOTOBBIil yPOBEHH - HMEET MPEACTABICHUE O CIIOCOOHOCTH MOTYyUeHUS HH(OPMAIUU O CTPOCHUH OPTaHUIECKUX
COeIMHEHHH Ha OCHOBAaHMU CHEKTPAIbHBIX XapaKTePUCTHK.

«He 3aureHo», ypoBeHb He CQOPMHUPOBAH - HE IMEET HEOOXOANMOM TEOPETHIECKON 0a3bl M MPAKTHUCSCKIX HABBIKOB IOy ICHU
UH(OPMAIIH O CTPOSHIH OPraHHYECKIX COSANHEHUH Ha OCHOBAHHHY CIICKTPATBHBIX XapaKTePUCTHUK.




5.3. TembI nucbMeHHBIX padoT (3cce, pedepaTsl, KypcoBble padoThI U IP.)

TemaTtuka peheparon

1. CoBpeMeHHbIe (PU3UKO-XUMHYECKHE METO/Ibl aHAIN3a B YCTAHOBJICHUH CTPYKTYPBI Opra-HUYeCKHX COCAWHEHUI.

2. CoBpemenHble Mapku MK crieKTpoMeTpoB U X BO3MOXHOCTH B YCTAHOBJICHUH CTPYKTY-PBI OPTraHUYECKHX
COEIMHEHU.

3. CoBpemeHHbIe Mapku YD CIIEKTPOMETPOB U UX BO3MOXKHOCTH B YCTAHOBJIEHHH CTPYKTYPBI OPraHHMUECKUX
COEIMHEHU.

4. CoBpeMeHHBIEe BO3MOKHOCTU SIMP crieKTpocKonM B yCTaHOBIEHUU TOHKOM CTPYKTYpPbl OPFaHMYECKUX COCIUHEHUII.
5. Crexrpockorust SIMP wa sigpax yriepona (AIMP13C), nBoifHOM MarHUTHBIA pe30HAHC

Kpurepuu onenxu:
VYposens [lokazaTenu oLieHUBaHUS KOMIIETEHUUN

ITOPOTOBBIH Hwmeer npencraBieHne 0 CIOCOOHOCTH MOMyYeHUS HHPOPMALIUU O CTPOSHIH OPTaHUYECKUX COeIMHEHHUN
Ha OCHOBAHUU CIIEKTPAIBHBIX XapaKTePUCTHUK.
TTOBBIIIICHHBIH 3HaeT, KaKk MCIOJIb30BaTh 3HAHMS XMMHUYECKUX ACTIEKTOB NPH YCTAaHOBIEHUHU CTPOSHUSI OCHOBHBIX KJIACCOB

OpPraHUYECKUX COECIUHEHUN.

5.4. OueHo4HbIe CPeACTBA A/l IPOMEKYTOUHOM aTTeCcTAllUM

[TpyMepHbIe TECTHI I HTOTOBOTO TECTHPOBAHUS

1. CrekrpanbHble METOIBI aHAIM3a OCHOBAHbI:

a) Ha M3MEPEHUH MHTEHCUBHOCTH JICKTPOMArHUTHOIO U3ITyYEeHHs, KOTOPOE NOMIOMIAETCS MIIH HCIYCKAeTCs aHAHM3HPYEMbIM
BELIECTBOM;

0) Ha M3MEPEHNH MOTJIONICHHS BEIIECTBOM AJIEKTPOMArHUTHOTO M3IIyYEHUs B BUIUMOI U OIMbKHEH ynbTpadroneToBoil odaactu
CIIEKTpa;

B) Ha UCCJICJOBAHUH CIIEKTPOB OTPAXKCHUSI BEILICCTB;

T') Ha U3Y4YEHHUH B3aUMOJCHCTBHUS UCCIIEyEeMOTO BELIECTBA C PACTBOPUTEIIEM.

2. YO - crieKTpocKomnus. . .

a) HCCIIENYeT CITUH-CITUHOBOE B3aUMOJICHCTBUE SIED;

0) ocHOBaHa Ha IMOTIIONICHUU MOJeKyIamu Y D — u3mydeHus;
B) OCHOBaHA Ha UCITyCKaHUH MOJICKyJIaMu Y @ — H3ITydeHus;
') OCHOBaHa Ha B3aMMOCHUCTBUH aTOMOB ¢ Y® — H3ITydeHUEM.

3. UK — criekrpockomus. ...

a) OCHOBaHa Ha moromeHnu Mojiekynamu UK — n3nmyyenns;

0) npepronaraet UCclie0BaHNEe MOJIEKYJISIPHBIX KoJieOaHuUH;

B) mo3BoJisieT uccneaorats 02, N2, H2;

F) HCHOJIB3YCT BJICKTPOMArdHuTHLIC U3JTYUCHHS BUAUMOIO JUaria3oHa.

4. B UK-o6nacTy OMIoOniaoT COeMHEHNUS:
1) apomaruueckue; 2) amudaruyeckue; 3) aNMIUKINIECKUE ; 4) TeTepOLUKINYECKIEe

5. Kakoe opraHndeckoe cOeIMHEHNE HE COAEPKUT CUTHAJOB B criekrpe SIMP1H:
a) YKCyCHas KICIIOTa, 0) YeTBIPEXXIIOPUCTHIN YITIEPOI, B) XJI0podopM, T) GEH30IL.

6. Y@ crieKTpOoCKOus SBIISIETCS HEMHPOPMATHUBHOM JIJIS: a) aJJKaHOB, 0) aJKeHOB, B) apEHOB, T) KAPOOHWIBHBIX COCTMHEHUH.

7. Kakoit muamna3oH 371eKTpOMarHUTHOTO U3Ty49eHHUs BKII0UaeT YD CeKTPOCKOMHS:
a) 1-800 uMm, 6) 200-800 M, B) 100-4000 cm-1, 1) 100-400 HM.

8. Kakyto nH(popmMaruo 06 OpraHn4ecKoM COeIMHEHUH TIpelocTaBisieT Y®d crieKrpocKomust:

a) HAIMYKE B MOJICKYJIC IICTTH COMPSDKEHHUS, 0) HATMYUE B MOJICKYJie (PYHKIMOHATBHBIX TPYIIL, B) HATMYHAC B MOJICKYJIC
HEIKBUBAJICHTHBIX MPOTOHOB, T') Hamu4ue B MoJekyie anemenToB (C, H, O, N), Hauboree 9acTo BXOASIINX B COCTaB
OpraHUYECKUX COCTUHCHUH.

9. Ilouemy Y@ crieKTpsI aTKaHOB SIBIAIOTCS HEMH(OPMATHBHBIMHU:

a) M3-3a HAJIM9Xs METWIBHBIX TPYIIL, 0) M3-32 HATHYHS TOJIBKO G—G IEPEXO0IOB,

B) U3-3a KOPOTKOI! LIETIN CONPSDKEHNUS, T') M3-3a HEBBICOKOH Pa3HOCTHU 3JIEKTPOOTPHUIIATEILHOCTEH MEXK /Ty aTOMaMH yIiiepoaa U
BOZOpOIA.

10. Ha xakue obnactu mojpasaensercs auamna3on Y crekrpocKonuu:
a) CHJIBHOIIOJBHAS 1 cJ1ab0NoNbHAs YacTH CIIEKTPa,

0) JUTMHHOBOJIHOBAs! U KOPOTKOBOJTHOBAsI 00J1aCTh,

B) 6aTOXpOMHas M TUIICOXPOMHaSI,

I) XapakTepHas 1 HeXapaKTepHasl.




11. Kaxast u3 1oioc nonIonIeHust sSBIsieTCsl caMoi HHTeHCHBHOM m1iist Y@ criekrpockonuu: a) T—x, 0) 6—n, B) BII3, 1) n—
.

12. dns caarusa UK cniekrpa opraHu4eckoro CoeIMHEHUs UCIOIb3YIOT:
a) CTEKISTHHBIE IPOOHUPKH, 0) KBapIIEBBIC KIOBETHI, B) KFOBETHI M3 TAIOTCHUIOB MIEIOYHBIX METAJUIOB, T') TPOOUPKU M3 OPTCTEKIIA.

13. JInamazon abopatopubix MK criekrpoMeTpoB cOCTaBISET:
a) 0-20 m.1., 6) 100-800 um., B) 100-4000 cMm-1, 1) 0-200 1M™.

14. Ot kaxoro (hakropa 3aBUCUT HHTEHCHBHOCTb I10JI0CHI IoromeHus B Y® criexrpe:
a) OT KOJIMYECTBa IIPOTOHOB, BXOSIINX B COCTAB IPYIIIIHI, 0) OT KOINYECTBa (PyHKIMOHAIBHBIX TPYIII, BXOISIINX B COCTAB
MOJIEKYJIbI, B) OT JUTMHBI CONPSDKEHHS B CUCTEME, T') OT HAINYHUS BOJOPOIHBIX CBA3Eil B MOJIEKYJIE.

15. TlprynHOM BOBHUKHOBEHHUS XMMHUYECKOTO ciBura B nose crnekrpa AMP1H sBnsercs:
a) Tepexo7 BAJICHTHBIX 3JICKTPOHOB U3 OCHOBHOTO COCTOSIHUS B BO30Y K/IEHHOE, 0) IEpeOpreHTANNS CITHHA, B) KOIEOAHUS
aTOMOB B MOJIEKYJI€, T') HAJIMYHME BOJOPOIHBIX CBA3EH.

16. Hambomnee caabomonsHBIME cuTHAIaMH B Tioste ciekrpa AMP1H ssnstorcst:
a) CUTHaITBI ATH()ATHYECKUX MPOTOHOB, 0) CUTHAIIBI OJC(HHOBBIX IPOTOHOB,
B) CUTHAJIBI apOMATUYECKUX IPOTOHOB, T) CUTHAJIBI aIbICTUI0B U KUCIIOT.

17. HamnbGonee cnaboroiapHBIMU CUTHATIAMH Y Sp2 THOpUAHOTO aToMa yriepoaa B nose crekrpa IMP1H sipastrorest:
a) CHTHAJIbI 0J1e(HMHOBBIX TPOTOHOB, 0) CUTHAJIBI APOMATUYECKUX TPOTOHOB,
B) CUTHAJIbI IPOTOHOB JJUCHOBBIX YIJIEBOIOPOIOB, T) CHTHAJIBI AJIbICTHIOB.

18. Kaxoii ainamna3oH UMEIOT IPOTOHBI, PACHONATAIOIIUECS Y SP3 THOPHUIHOrO aTroMa yriiepojia:
a)0,5-5ma.; 0)4,0-90mna.; B)2,0-3,0ma, T1)9,0-20,0m.1.

19. Kaxoit xumuaeckuii capur CH3 rpymms! sBisieTcst Hanbosee c1abomoIbHBIM: a) B MOJIEKYJIe TIpoliaHa, ) B MOJIEKyJIe
STHJIOBOTO CITUPTA, B) B MOJIEKYJIE TOIYOJIa, T) B MOJIEKYJI€ H30MIPONIIIOCH30Ia.

20. B xakoMm auamna3oHe pe3oHupyeT kapooHmisHas rpymnma B MK criekrpe: a) 0-5 m.x., 6) 2100-2300 cm-1, B) 1690-1780 cm-1,
r) 100-200 HM.

Kputepuu onenku:

«3a4TeHO», NOBBIIICHHBIN YPOBEHb — CTYJEHT 3HAET, KaK UCII0JIb30BaTh 3HAHUS XUMUUECKHUX ACIEKTOB IIPU YCTAaHOBIECHUH
CTPOCHHMSI OCHOBHBIX KJIaCCOB OpraHMYECKHX coeanHeHni. Binaneer 6a3oBbiMu 3HaHMsIMHU 110 MIK-CIIeKTpOCKONMN OpraHMYeCcKIX
coenunenuit, IMP 1H cnekrpockonuu, Y ®-crieKTpOCKOIUH.

«3a4TeHO, TIOPOTOBBIH YPOBEHD — CTYJICHT HMEET IPEICTABICHHE O CIOCOOHOCTH HOTydeHUSI HHOPMAIUU O CTPOSHUN
OPTaHWYECKHUX COSIMHEHUH Ha OCHOBAHUHM CIIEKTPAJIbHBIX XapaKTepHCTHK. B ocHOBHOM BrazieeT 6a30BbIMH 3HaHUAMU 110 K-
CIIEKTPOCKOITUH opraHndeckux coennnenuii, AMP 1H cnexrpockornmu, Y ®-crieKTpOCKOIHH.

«He 3auteHo», ypoBeHb He CHOPMHUPOBAH — CTYJICHT HE UMeeT HEOOXOJMMON TeopeTHUECKoN 0a3bl U MPAKTUYECKUX HABBIKOB
nostyueHus: HHGOPMaIMU O CTPOSHHH OPraHUYECKUX COCMHEHNH Ha OCHOBAaHHMH CIIEKTPAIbHBIX XapakTepucTuk. Dakrnyecku
He opueHTHpyeTcs B ocHoBax MK-cnexrpockonuu, AMP 1H cniexrpockonuu u Y @-ceKTpOCKONMHH.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITIJIMHBI (MOIYJIA)

6.1. Pexomenayemasi sureparypa

6.1.1. OcHoBHas JqUTEpaTypa

ABTOpBI, COCTaBUTENIN 3arnasue W3narenscTBO, T D11 anpec
JI1.1 |Bamuuena T.I., dusznyeckue METOABI UCCIIEAOBAHUS MockBa: Akanemus,
bespyxosa JLII., HEOPTaHWYECKHX BEIIECTB: YIeOHOE MOCOOHe 2006

3BunHuyK [u ap.] P.A., | By30B
Hukonbckuit A.B.

JI1.2 | I'my6okoB FO.M., AHanuTtuueckas XuMus 1 puszuko-xumuueckue | Mocksa: Akagemus,
Tonosouera B.A., METO/Ibl aHAIK3a: B 2 T.: yU€OHUK IS By30B 2010
JBopkuH [u ap.] B.U.,
Nenko A.A.

JI1.3 | Anos H.B., AHanuTtuueckas XuMus 1 puszuko-xumuueckue | Mocksa: Akagemus,
Bacunenxo 1. A., METO/Ibl aHAIH3a: B 2 T.. yUSOHUK 2010

Tonpampax [u ap.]
M.A., Nenko A.A.

6.1.2. lonoIHNTeIBLHAS TUTEPATYpa

ABTOpBI, COCTaBUTENIN | 3araBsue W3naTenncTBO, rof, Dn. aapec




ABTOPBI, COCTaBUTENN 3araBue W3naTenscTBO, rof, On. aapec
JI2.1 |Tpasens B.®. Opranndeckas xumus. T.1: B 2-X T.: yueOHOE Mocxksa: UKI]
nocobue i By30B AxaneMkauTa, 2006
JI2.2 | TpaBens B.O. Oprannueckast xumus. T.2: B 2-X TomMax: Mocksa: UKI]
yaeOHoe mocobune I By30B Akanemkaura, 2006
JI2.3 |llyposa M.B., duznyecKre MeTOIbl CCIIEOBAHUS: KypC T'opHo-Anraiick:
Kynukosa H.B. JIEKIHAI PHUO TATY, 2007
6.3.1 IlepevyeHnn NporpaMMHOro odecrev4eHust
6.3.1.1 | Kaspersky Endpoint Security ams 6usneca CTAHJIAPTHBIN
6.3.1.2 | AAnpexc.bpayzep
6.3.1.3|NVDA
6.3.1.4| MS Windows
6.3.1.5 | LibreOffice
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BcKast 2JIEKTpOHHAsE ONOIHOTEKA
6.3.2.2 | DnexrponHo-oubmoTeuHas cuctema IPRbooks
6.3.2.3 | baza nanHbIX «aekrpoHHas oubnroTeka [ opHO-AnTaiicKOro rocy1apcTBEHHOTO YHUBEPCUTETAY

7. OBPA3OBATEJIBHBIE TEXHOJIOI' M

IIpe3eHTalNs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIHUIIJINHBI (MOAYJIS)

Homep aynuropuu

Ha3znauenmue

OcHOBHOE OCHAILIEHHE

420 Al

JlaGoparopus aHATUTUYECKON XUMUHU U
XMMHUUYECKOU TEXHOJIOTHH. Y yeOHas
ayJJUTOPHS JIJIsI IPOBE/ICHHS 3aHATHH
JIEKIIIOHHOTO THIIA, 3aHATHH CEMHHApPCKOTO
THIIa, KypCOBOTO ITPOCKTHPOBAHMS
(BBITIOTHEHHS KYPCOBBIX Pa0OT), TPYIIIOBBIX
Y MHIMBUIYAJIBHBIX KOHCYJIbTaLH,
TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOH
aTTeCcTalux

Pabouee mecto mpenogasarens. Ilocamounbie MecTa Jist
o0y4aromuxcst (10 KOJIMYECTBY 00y4aroluxcs).
YueHndeckas 10CKa, XUMHYECKHE PEAKTUBbI, XUMHYECKast
I0CY/Ia, BBITSDKHBIC CUCTEMBI, IIeUb MyQesbHas, yCTaHOBKA
JUTSL TIONTy9E€HHsI MUHEPAIBbHBIX YI0OPEHUH, BECHI,
WHBEHTAPb I O0CTYKUBaHUS YIeOHOTO 000PYIOBAHMA,
TIOJIKH JUTSI XpaHEHUs Y4eOHOTro 000pYIOBaHMUS

215 Al

KommerotepHsiif kitacc. YueOHas aytuTopus
JUIS TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO
THUIIA, 3aHATHA CEMHHAPCKOTO THIIA,
KypCOBOTO IIPOEKTUPOBAHHUS (BBIIOTHEHHS
KypCOBBIX paboT), TPYIIOBBIX U
WHAWBUAYATBHBIX KOHCYIBTAIUI, TEKyILETro
KOHTPOJISL ¥ ITPOMEKYTOUHOHN aTTeCTaIlUH.
[TomemeHue 11t CaMOCTOATENBHOM PabOThI

Pabouee mecto npenogasarens. [locagounsie Mecra uis
o0yJaromuxcs (1o KOJIMYECTBY 00yJaIOINXCS).
Komnerorepsl ¢ goctynom B UHTEpHET

423 Al

JlaGoparopust PU3NKO-XUMHUYECKHX METOIOB
HCClleIOBaHUH. YueOHas ay TuTopus At
IMPOBCACHUA 3aHATHN CEMHMHApPCKOro TUria,
KYPCOBOTO IIPOEKTUPOBAHHUS (BBITIOITHEHHS
KYPCOBBIX pa0OT), IPYIIIOBBIX U
WHIIMBUAYaJIbHBIX KOHCYJIbTalNi

Pabouee Mecto mpemnogasaresis. [locamouHbie MecTa
00y4aromuxcst (10 KOJIMYECTBY 00yYaroIuxcs).
Kon6onarpesatens [19-4130, aBroxomoaunsauk Wellton,
KoMILIeKc npodomnoarroBku « Temoc-akcniepecc», HP merp-
monometp Jkcriept 001-30, Beckl naboparopusie BJITO,
kanopumetp Oxcnept — 001K, xommeke
BonbTaMnepomerpudeckuii CTA, koMmieke 3ko-TecT BA-
HoJ TSK.MET, lepeMentuBaroniee ycrpoiictso LS — 110,
neds MyQeabpHasi, Ipuoop IS ONPENeICHNS TEMIIEPATYPhI
IUIaBJICHUS, criekTpodoTomeTp, Tepmodans I13 — 4300,
xpomotorpad), mkad cyxoKapodHBIH, SIKCIIPecC-aHaTN3aToP
BIIQ)KHOCTH. XUMHYECKHE PEaKTUBbI, XUMUUECKas IIOCy1a




407 Al VueOHast XUMHKO-DKOJIOTHYECKast Pabouee mecto mpenogasarers. [locamounsie MecTa

nmabopaTopus. YueOHas ayAUTOPHS IS oOyu4aromuxcs (10 KOJII4IecTBy oOydarommuxcs). Becbr
[IPOBEACHMS 3aHATHI CEMUHAPCKOIO TUIIA, naboparopusie BJITD, X0MOAWIBHUK, TUCTHILIATOP, 30HT
KyPCOBOTO IPOSKTHPOBAHHUS (BBIIIOTHEHUS BBITSKHOM, KOMIUIEKC CIIEKTPOMETPUYECKUH TS

KYPCOBBIX Pa0oT), TPYIIIOBBIX U HU3MEpEeHHs AKTHBHOCTH FaMMa-H3ITy4aloluX HyKIUIOB,
WHIIUBUAYJIbHBIX KOHCYJIbTAINI HacoC BaKyyMHBIH, CHCTEMa KallMUIIPHOTO IeKTpodopesa

Kamnens-105M c nepexitoyaeMoii MOISPHOCTBIO, CUCTEMA
MHKPOBOJIHOBasi « MUHOTaBp-2», Gpypbe-CIEKTOMETp
nHdpaxpac-upiii DCM2201, ciekrpoMeTp aTOMHO-
abcopormonnslit KBAHT-2 AT. Xumuueckie peakTuBbl,
XMMHYECKas 1ocy/ia

9. METOIMYECKHE YKAZAHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTITIMHBI (MO YJISA)

Mertoaudeckue yka3aHHs 110 OCBOCHHUIO AUCIUILUINH (MOTYJICH)

Jlexuuw, ¢ OTHON CTOPOHBI — 3TO OJ{HA U3 OCHOBHBIX ()OPM yUEOHBIX 3aHATHH B BBICIINX YUEOHBIX 3aBEICHUSX, IPECTABIIAIONIAs
co00¥1 CHCTEMaTHYECKOE, OCIIEI0BAaTEILHOE YCTHOE H3I0KEHHE MIPEIo1aBaTelIeM ONPEAEICHHOTO pa3ena KOHKPETHON HayKu MITH
y4eOHOH JUCIUILIINHEL, C JPYTOH — 3T0 0cobast popMa CaMOCTOSTENBHOM paboThI ¢ yueOHBIM MaTepraioM. JIeknus He 3aMeHsIeT
co0O¥# KHUTY, OHA TOJIBKO IOJTAIKUBACT K HEH, pacKpbIBas TeMy, MPoOJIEMY, BbLICISS IIIaBHOE, CYLIECTBEHHOE, Ha YTO CIIELyeT
00paTHTh BHUMAHNE, YKa3bIBACT IyTH, KOTOPHIM HY)KHO CIIC/IOBATH, JOOMBAsSCH TTyOOKOT0 OHMMaHHS ITOCTABICHHON IIPOOJIEMEI, a
He 00mIel KapTHHBL.

PaboTa Ha JIeKIMY — 3TO CIOXKHBII NPOLIecC, KOTOPBIH BKIIOYAET B ceOsl TaKue 3JIEMEHTHI KaK CIIyIIaHUue, OCMBICICHHE U
COOCTBEHHO KOHCIIEKTHpOBaHHKE. J[J1st TOro, YTOOBI JICKIHS BBIIOJIHIIIA CBOE Ha3HAYEHHE, BaXKHO MOATOTOBUTHCS K HEH M €€ 3aIiCH
elIie 10 MPUXO0/1a MPENoAaBaTelis B ayANTOpHIO. be3 3Toro nanpHelIee BOCIIPHATHE JICKIUH CTAHOBHUTCS CIIOXKHBIM. JIeKius B
YHHUBEPCHUTETE PacCUNTaHa Ha MOATOTOBICHHYIO ayauropuio. [Ipenoxasarens n3naraet mo60i BOIPOC, OPHEHTUPYSICH HA T
3HaHWs, KOTOPBIE JOJKHBI OBITh Y CTYACHTOB, YCBOMBIINX MaTepHal BCeX MPEABbLAYIINX JICKIHI. BaXKHO HAyYnTHCS ClyIaTh
TperoiaBaTesIs BO BPeMs JICKIUH, ITO/ICPKUBATh HENPEPHIBHOC BHUMAHHUE K BEICTYIIAIOIIEMY.

OpHaKo, OHOTO CIyIIaHUA HegocTaTouHo. HeobxommMo (hUKCHpOBaTh, 3aICEIBAaTh TOT OTOK HH(MOPMAIUHN, KOTOPBI co00IaeTcs
BO BpeMs JIEKLIMHM — HAYYHUTHCSI BECTH KOHCIIEKT JICKLHH, Iie (POpMyIHpOBaIMCH ObI Hanboee BaKHbIE MOMEHTBI, OCHOBHbIE
TIOJIOKEHUS], U3JIaraeMble JIEKTOpoM. J{iIsl BeleHUsI KOHCIIEKTa JIEKLUH CIIEAyeT NCIIONb30BaTh TeTpalb. BeneHne KoHCIeKkTa Ha
JIMCTOYKAaX HE PEKOMEH/YeTCs, TOCKOJIBKY OHU HE TaK yJOOHBI B HCIIOIB30BaHUH M 9acTo Tepstorcs. [Ipn opopmneHnn koHCTIekTa
JIEKITMY HEOOXOIMMO OCTABIIATH IO, TE CTYICHT MOXET 3aIHCcaTh CBOM COOCTBEHHBIE MBICIIH, BO3HHUKAIOIIHE apaIeIbHO C
MBICIISIMH, BBICKQ3aHHBIMH JIEKTOPOM, & Taloke BOIPOCKI, KOTOPBIE MOTYT BO3HUKHYTb B IIPOLIECCE CITYIIAHMUS, YTOOBI IOTYYUTh Ha
HHX OTBETHI IIPH CaMOCTOSTEIBHON MPpopaboTKe MaTepHaa JICKIUH, TIPH H3yIeHUH PEKOMEH/IOBAaHHOH JINTEPaTyPhI HIIH
HETIOCPEACTBEHHO y MPEoaBaTels B KOHIE JIeKIHH. COCTaBMsAs KOHCTIEKT JIEKIINH, CIICIyeT OCTaBIATh 3HAYNTEIILHBIA HHTEPBAI
MEX]y CTPOYKaMH. DTO CBSI3aHO C TEM, YTO MHOTa BOSHUKAET HEOOXOANMOCTD BITHCATh B IEPBOHAYAIIBHBII TEKCT JICKIUH OIHY
WM HECKOJIBKO CTPOUCK, MMEIOIINX NPUHINIMAIBLHOE 3HAUCHNUE U TIOYEPITHYTHIX U3 IPYTHX HCTOYHHUKOB. PaccTosiHue Mexmy
CTPOKaMH HEOOXOIMNMO TaroKe IS MOAYSPKUBAHUS CIIOB MIIH IIEJBIX TPYII CIIOB (TaKoe IMOTYEePKIBAHHE BEI3BHIBACTCS
HEO0OXOIMMOCTBIO IPUBICYh BHIMAHNE K JAHHOMY MECTY B TEKCTE IIPH TIOBTOPHOM uTeHUH). OOBIMHO MOAYEPKUBAIOT
onpeeseH s, BHIBOJbI.

Taroke BayKHO MTOJTHOCTHIO 0€3 BCAKIX M3MEHEHHI BHOCUTB B TETPaJb CXEMBI, TAOJHIBI, YSPTEXKH H T.II., €CIIH OHU MPEATIONaraloTcs
B JIEKITUH. /17151 TOTO, 9TOOBI COBMECTUTH MEXaHNYECKYTO 3aIHCh C TIOUTH JOCIOBHBIM (pHKCHpOBaHHEM HanOoJee BasKHBIX
HOJIOKEHUH, MOYKHO HMCIIOJIb30BaTh CHCTEMbI YCIIOBHBIX COKpallleHUil. B nepBylo ouepesb CoKpalaioTes JUIMHHBIE CII0BA U T€, YTO
HIOBTOPSIIOTCSI B PEYH JIEKTOpa yalle Bcero. [Ipn 3ToM caMo COKpallieHHe T0KHO OBITh 10 BO3MOXXHOCTH KPaTKHM.

Cemunapcxkue (Ipaxrrdeckue) 3aHaTust CaMoCcTosITeNnbHas paboTa CTYIEHTOB 0 MOATOTOBKE K CEMHHAPCKOMY (TIPAKTHIECKOMY )
3aHATHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHHUS C TUIAHOM CEMUHAPCKOTo (MIPAaKTHYECKOT0) 3aHTHs, KOTOPBII BKIIOYAET B ceOs
BOIPOCHI, BRBIHOCHMBIE Ha 00CYXCHUE, PEKOMEH/IAIINH IT0 TIOATOTOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHSATHIO), PEKOMCHIYEMYTO
nuTepatypy K Teme. M3ydeHnue MaTtepuana ciieyeT HadaTh C IPOCMOTpa KOHCIICKTOB JIEKITH. BoccTaHOBHB B maMsATH MaTepHal,
CTYJICHT IIPUBOJIUT B CUCTEMY OCHOBHBIE ITOJIO’KEHHSI TEMBbI, BOIIPOCHI TEMBI, BbLJIEISI B HEH IT1aBHOE M HOBOE, HA YTO 00pallaioch
BHUMaHHE B JICKIUH. 3aTeM CIeAyeT BHUMATEIbHO IPOYNTATh COOTBETCTBYIOLIYIO IJIaBy yIeOHHKA.

Jnst 6ornee yriayOneHHOTo H3ydeHHs BOIIPOCOB PEKOMEHIYETCsl KOHCIIEKTHPOBAHIE OCHOBHOM U JOTIOTHUTENILHON JTHTEPATYPHI.
Yurasi peKOMEH/IOBAaHHYIO JIUTEPATypy, HE CTOUT ITACCUBHO MPUHUMATh K CBE/ICHUIO BCE HAIMCAHHOE, CIEAYeT aHAIN3UPOBaTh
TEKCT, JyMaTh HaJ HUM, 3TOMY CIIOCOOCTBYIOT 3aIlMCH 110 XOAY YTEHHs, KOTOPBIE IPEBPAIAIOT YTEHHUE B IPOLIECC. 3aIMCH MOTYT
BECTHCH B Pa3INIHON opMe: pa3BepHYTHIX M IPOCTHIX IUTAHOB, BBIMUCOK (TE3HUCOB), aHHOTAINI W KOHCIIEKTOB.

ITono6pas, orpaboTaB MaTepuai U YCBOUB €0, CTYCHT JOIDKECH Ha4aTh HEIOCPEICTBEHHYIO ITOJTOTOBKY CBOETO BBICTYIUICHHS HA
CEMHHAPCKOM (TIPaKTHYECKOM) 3aHATHH JUIsl YEro CIIeAyeT NPOAyMaTh, KaK OTBETUTh Ha KXK/ABIH BOIPOC TEMBI.

ITo kax0My BONpOCY IUIaHa 3aHATHH HEOOXOANMO HOATOTOBUTHCS K YCTHOMY cOOOIIEHHUIO (5-10 MUH.), OBITh TOTOBBIM IIPUHSTH
ydJacTue B 00CYKICHUH U JOTIOTHEHUH JOKIA0B U COOOIIeHNHT (10 5 MUH.).

BeICTyIIeHHE HA CEMHHAPCKOM (TIPAKTHYECKOM) 3aHSATHH JIOJDKHO YJIOBJICTBOPSTH CIACAYIOLIMM TPeOOBaHHUSIM: B HEM H3JIaratoTcs
TEOPETHYECKUE MOIXObI K PACCMaTPUBAEMOMY BOIPOCY, TaeTCsl aHaJIU3 IIPUHIUIIOB, 32KOHOB, IIOHATHH 1 KaTeropuii;
TEOPETHYECKHE TTOJIOKEHHS TTIOIKPEIISIOTCS (haKTaMH, TPUMEPaMH, BRICTYIIICHHE JOJDKHO OBITh apIyMEHTHPOBAaHHBIM.

CamocrosTenbHas paboTa 00y4aroIUXCsl — 3TO IUIaHUpyeMasl yueOHast, y4eOHO-HCClIe10BaTeNbCKasl, HayHO-HCCIIeI0BaTeNbCKast
pabora, BEINONHsIEMAst BO BHEAYJUTOPHOE BPEMsI I10 33/IaHUIO U ITPU METOANYECKOM PYKOBOJICTBE IpEIoaBarelisi, Ho 6e3 ero
HETIOCPEJICTBEHHOTO Y4aCTH.




O0BeM caMOCTOSTENIFHOM PabOTHI OIpeeNIAeTCsl YIeOHBIM IIITAHOM OCHOBHOM MPOGheCcCHOHANBHOIM 00pa30BaTeNbHOI MPOorpaMMBbl
(OTIIOII), paboyeii mporpaMMOil TUCHUTUIHHBI (MOTYJIs).

CamocrosTenpHas paboTa OpraHU3yeTCs ¥ MPOBOAUTCS C LENbI0 (POPMHUPOBAHHS KOMIIETSHIINH, TOHNMAaEeMBIX KaK CIIOCOOHOCTB
HNPUMEHSTH 3HAHUS, YMCHHUS M JINYHOCTHBIC KaUeCTBA JJIS YCICITHON PaKTHUECKOM JesITEIbHOCTH, B TOM YHCIIE!

- opMupoBaHUs YMEHUH 110 MOUCKY U UCIOIBb30BAHMIO HOPMAaTHUBHOM, PABOBO, CIIPAaBOYHON U CIICIIMATIbHOM JIUTEPATYPhI, a
TaloKe JPYrUX HCTOYHUKOB HH(OPMALUH;

- KQaUECTBEHHOTO OCBOCHHS M CHCTEMATH3AIMH IOy YSHHBIX TEOPETHUECKIX 3HAHHUH, X YIITyOJICHUS U pacIInpeHHs 110
HIPUMEHECHUIO HA YPOBHE MEKIIPEIMETHBIX CBA3CH;

- (hopMHpPOBaHUS yMEHUsI IPUMEHSTH MOTyYCHHbIE 3HAHUS Ha NPaKTHKE (B MPOGECCHOHATBHOM AESTEILHOCTH) U 3aKPEIUICHUS
MPaKTHYECKIX YMECHUH 00yJaIOIIINXCs;

- Pa3BUTHS MO3HABATENIFHBIX CIIOCOOHOCTEH, (POPMUPOBAHMS CAMOCTOATEIFHOCTH MBIIIICHHUS 00YyJaIOIIUXCs;

- COBEPILEHCTBOBAHMUS PEUYEBBIX CIIOCOOHOCTEH 00YUaIOLINXCS;

- (hopMHpOBaHUS HEOOXOAUMOTO YPOBHSI MOTHBALlMH OOyYaIOIIMXCsl K CHCTEMAaTHIECKOi paboTe Juls IMOTyueHUs 3HAHUH, YMEHUH U
BIIAJICHUH B TIEPHO]] yI€OHOTO CeMecTpa, aKTHBHOCTH O0YJaIOIIIXCs, TBOPUSCKON HHIIMATHUBEI, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTU M OPTaHHU30BAHHOCTH;

- (hopMHpPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEEICHHIO, CAMOOOPa30BaHHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOpPEATTH3ALNH U CAMOPETYIIALINH);

- Pa3BUTHS HAyIHO-MCCIIEA0BATEIbCKIX HABBIKOB,;

- Pa3BUTHS HABBIKOB MEXIIMYHOCTHBIX OTHOIICHHH.

K camocrosiTenbHOM paboTe MO AUCHUILIMHE (MOYIII0) OTHOCSTCS: NPOpabOTKa TEOPETHYECKOr0 MaTepHaa AUCIUILINHEL
(MOIyJIs); TOATOTOBKA K CEMHHAPCKAM M IIPAKTHYESCKAM 3aHATHSAM, B T.9. ITIOJTOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH
o0ydaromuxcs (TeKyInast aTTecTals); MOAr0TOBKa K JaDOpaTOpPHBIM paboTaM; MOATOTOBKA K IPOMEKYTOUHOM aTTeCTAIHH
(3au€ram, sK3aMeHaM).

Bunbt, popMBl 1 00BEMEI CAMOCTOSTENBEHOM Pa0OTHI 00YJAIOMINXCS TPH H3YIESHUH TUCIUILIHHEI (MOIYIIS) ONPEREIAIOTCS:

- coZepkaHneM KOMITeTEHIHH, (POPMUPYEMBIX UCIHIUTHHON (MOIyIIEeM);

- crierqUKON AUCHUIIIMHBI (MOAYJIS), IPUMEHSIEMBIMU 00pa30BaTENbHBIMU TEXHOJIOTHIMU;

- TpynoeMkocTbio CP, mperycMOTpeHHOH Y4eOHBIM IIIIaHOM;

- YPOBHEM BEICIIIETO 00pa3oBaHus (OakamaBpHar, CeUATUTET, MAaTUCTPaTypa, aCUPaHTypa), Ha KoTopoM peanmzyercs: OITOIT;
- CTETICHBIO TIOATOTOBICHHOCTH O0YYaIOIIIXCSL.

PexoMeHanmu 1mo MOATOTOBKE K AK3aMeHy (3a4eTy)

DopMBI KOHTPOIIS 3HAHUH 110 OKOHYAHIH Kypca — 9K3aMeH (3a4eT), 10 OKOHYaHUU TOTO WIIM HHOTO pa3zena AUCIUILUTHHEI WIH B
COOTBETCTBHH € paboueil mporpaMMoii — ay JUTOpHasi KOHTPOJIbHAas paboTa (TeCTUPOBaHUE).

Jnst ycremmHoi caaun Sk3aMeHa (3a4eTa) peKOMEHyeTCsl COOJII01aTh HECKOJIBKO TPABHIL.

1. TloaroToBKa K 9K3aMeHY (3a4eTy) HOJDKHA IPOBOAUTHCS CHCTEMATHIECKH, B TEUEHNE BCETO CEMECTpa.

2. IHTeHCHBHAs OATOTOBKA HOJDKHA HAYATHCS HE MO3HEE, YeM 3a MECAI-MIONTOpa 0 K3aMeHa (3a4eTa): pacHpeeuTe BOIPOChI
TaKuM 00pa3oM, 4TOOBI yCIIETh BBIYUUTh MIJIM TOBTOPUTH MX MOJHOCTBIO JI0 HAaYalla CECCHH.

3. Jlannble 3-4 1Hs Hepes 3K3aMEHOM PEKOMEH [yeTCs HCTIONB30BATh A1 TIOBTOPEHHS CICAYIOMNM 00pa3oM: paclpeaeinuThb
BOIIPOCHI Ha IepBBIC 2-3 IHS, OCTAaBUB MOCIICIHIH IeHb CBOOOTHBIM. VICTIONB30BATh €10 Al TIOBTOPEHHS Kypca B LIEJIOM, YTOOBI
CHCTEMATH3UPOBATh MaTepPHall, a TAKKE JJOYUYUTh HEKOTOPBIE BOIIPOCH! (KaK ITOKAa3bIBAET OMBIT, UMEHHO 3TOT0 JHS OOBIYHO HE
XBaTaeT JUIsl TOJIHOTO MOBTOPEHUSI Kypca).

OpnHO¥ 13 TIABHEIX 3a]a4 B OpraHU3aIMH YIeOHOTO Ipoliecca SBISETCS Pa3BUTHE HHUIIMATHBEI, TBOPYECTBA H CAMOCTOSITEIEHOCTH
y ctyaeHToB. OCHOBOM B 3TOH paboTe ABNIsAETCS BBITOTHEHHE 3aJaHUi IO CaMOCTOSTENLHOM paboTe. DTo popMa yueOHBIX 3aHATHI
CIIOCOOCTBYET ()OPMUPOBAHUIO Y CTYACHTOB TEOPETHYECKOTO MBILIICHHs, yMEHUS aHAITM3UPOBAaTh U IOHUMATh COZICP)KaHUE U
CYIIHOCTb U3y4aeMOr0 IIpeAMETa.

Pemrenne 3THX 3a7a4 HEBO3MOXKHO O€3 MOBBIIICHHS POJIM CAMOCTOSITEIIFHON PabOTHI CTYyICHTOB HAJl yIEOHBIM MAaTepHATIOM,
YCUJICHUsI OTBETCTBEHHOCTH IIPETIO/IABATEIs 38 PA3BUTHE HABBIKOB CAMOCTOSTEIBHOI PabOoThI, 33 CTUMYJIHMPOBAHUE
NpOo(eCCHOHATBEHOTO POCTa CTYEHTOB, BOCIIMTAa-HUE UX TBOPUECKOH aKTHMBHOCTH M MHHUIMATHBBL. BHepeHNe B IPaKTHKY y4eOHBIX
HPOTpaMM C TIOBBIMIEHHON JIONEH CaMOCTOSTENILHON paboThl aKTHBHO COCOOCTBYET MOAEPHHU3AINH ydeOHOro mpouecca. [t 3Toro
Ha Kadeape pa3paboTaHa CHCTEMa Pa3INYHBIX AUAAKTHIECKAX CPEICTB aKTHUBU3ALUH U YIIPABICHHs 03HABATEIbHOM
JeATEIbHOCTBIO CTYJCHTOB.

JlabopaTopHbIe PabOTHI ABISIOTCS OCHOBHBIMU BUAAMH y4eOHBIX 3aHATHI, HAIIPABICHHBIMH Ha SKCIICPUMEHTAIBHOE
(mpakTudeckoe) MOATBEPKACHUE TEOPETUUECKHUX MOJI0KEHUH 1 (hopMHUpoBaHKEe 00IenpodecCHOHANBHBIX U MPO(ECCHOHATBHBIX
KoMreTeHIMiA. OHU COCTaBIAIOT BaXKHYIO 9aCTh TEOPETHUECKOH U IPO(ECCHOHAIBHON MPAKTHYECKON TOATOTOBKH.

B nporecce 1abopaTopHO# pabOTHI Kak BiAA YI€OHOTO 3aHATHS CTYACHTHI BHIIOHSIOT OHO FUTH HECKONBKO 3aJaHuil TI0X
PYKOBOJCTBOM IIPEMOAABATEIIS B COOTBETCTBUHU C M3y4aeMbIM COAEPKAHUEM YIeOHOTO MaTepuara.

ITpu BBINOIHEHNH 00YYAIOIMMHKCS JTa00PaTOPHBIX PA0OT 3HAUMMBIM KOMIIOHEHTOM CTaHOBSTCS IPAKTHUECKHE 3a1aHUS C
HCIIOTIh30BaHIEM KOMIBIOTEPHOH TEXHHKH, JIAOOPaTOPHO - MPHOOPHOTo 000pyI0BaHMUS 1 Ip. BrIomHeHue cTyieHTaMu
71a00paTOPHBIX PabOT MPOBOIUTCS C IETBI0: (POPMUPOBAHUS YMEHHH, TPAKTHIECKOTO OIBITA (B COOTBETCTBHH C TPEOOBAHUSIMH K
pe3yibTaTaM OCBOSHUSI AMCLUMUILIMHBI, U Ha OCHOBaHHMH NepedHs GOPMHUPYEMBIX KOMIIETEHIINH, YCTaHOBICHHBIMHU paboyeit
HPOrpaMMO¥i ANCIUIIINHEL), 0000LIEHHSI, CHCTEMATH3aLUH, YTy OJICHUS], 3aKPETICHNS MOJIyYEHHBIX TEOPETHUECKIX 3HAHUH,
COBEPIICHCTBOBAHMS YMEHUH PHMEHSTH ITOJyYeHHbIEe 3HAHUS Ha MIPAKTHKE.

Cocras 3a1aHuit 11 1a00paTOPHOI pabOTHI JOIKEH OBITH CINTAHUPOBAH C PACYETOM, YTOOBI 32 OTBEACHHOE BPEMsi OHH MOTJIN OBITH
BBINOJTHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTY/CHTOB.

ITpu mraHIpoBaHNM JTAOOPATOPHBIX PA0OT CIIETyeT YUUTHIBATh, YTO B XOZE BBITOJHEHHS 33/IaHUH Y CTYICHTOB (DOPMHUPYIOTCS
YMEHHS U IIPAKTUYECKUil ONBIT pabOTHI ¢ pa3NUYHBIME IPHOOPAMH, YCTAHOBKaMH, JIADOPaTOPHEIM 000PYXOBaHHUEM, aNIapaTypoii,
HporpaMMamMH M JIp., KOTOPBIE MOTYT COCTABIISITh YacTh NPO(PECCHOHAIBHON MPAKTUYECKOH TIOrOTOBKH, a TaloKe




UCCIe0BaTeIbCKIE YMEHNUS (HaOII0AaTh, CPABHUBATh, AHATU3HPOBATH, yCTAHABINBATh 3aBUCHMOCTH, JIE/IaTh BEIBOJBI U
000011IeHNS, CAMOCTOSATEIBHO BECTH HCCIIEJOBAHNE, OPOPMIIATH PE3YIIBTATHI).

BrimonHeHMI0 1a00paTOPHEIX padoT MPEANIeCTBYET IPOBEPKa 3HAHHI CTYACHTOB - UX TEOPETHUECKOH TOTOBHOCTH K BBIITOJITHEHHIO
3a/1aHus.

DopMBI OpraHU3aIuy CTYJEHTOB P MIPOBEACHUU Ta0OPAaTOPHBIX PabOT: GpOHTANbHAS, TPYNIOBas U UHAUBUAYadbHas. [Ipu
(poHTaNBHON (hOpME OpraHM3aLNK 3aHATHI BCE CTYACHTHI BHIIOIHSAIOT OHOBPEMEHHO OIHY U Ty e paboty. [Ipu rpymmoBoit
(hopme opraHmM3aIMy 3aHATHH OHA 1 Ta JkKe padoTa BBIOIHACTCS TPpyNIaMy 110 2 - 5 genoBek. [Ipn nHnuBnayansHON Gopme
OpraHU3aLMU 3aHATUN KXl CTYACHT BBIIIOIHIACT UHIUBUIYaIbHOE 3aaHUE.

Texymuit KOHTPOJIB YyUEOHBIX JOCTHKEHUH MO Pe3yIbTaTaM BHIIOJIHEHHs Ja00paTOPHBIX padoT IPOBOANUTCS B COOTBETCTBUH C
CHCTEeMOM OICHUBaHUS (PCHTHHTOBO, HAKOITUTEIBHOM U 1Ip.), a Taloke GopMaMHi U MEeTOAaMH (KaK TPaJAUIMOHHBIMH, TaK U
MHHOBAIlMOHHBIMH, BKITIOUAsi KOMITBIOTEPHbIC TEXHOJIOTUH), YKa3aHHBIME B pabodeil mporpaMMe JUCHHUILIAHEI (MOxys). Texymuit
KOHTPOIIb IPOBOJHUTCS B NpeJieNax yueOHOro BpeMeHH, OTBEICHHOTO PabounM y4eOHbBIM IIIAHOM Ha OCBOEHHE AUCLUILTHHEL,
PpEe3yIbTaThl 3aHOCATCS B )KypHall yUeOHBIX 3aHATHIL.

O0BeM BpeMeHH, OTBOANMBII Ha BEIIOJIHEHNE JTA00PaTOPHBIX padoT, INIAHUPYETCS B COOTBETCTBUH ¢ yueOHBIM mraHom OITOIT.
ITepeuens mabopatopubix padoT B PI1/], a Taroke KOJIMYECTBO 4acOB HAa UX MPOBEACHUE JODKHBI 00ECIeUrnBaTh PeaTn3alnio
TpeOOBaHUH K 3HAHUSM, YMEHHUSM M IIPAKTUYECKOMY OIIBITY CTYJEHTA 110 AUCLHUIUINHE (MOYI0) cooTBeTcTBYyomeit OITOI.




