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PABOYASA NPOMPAMMA YYEEHON AUCLIUMIIUHDI
b1.B.[1B.03.01 CnekTpanbHble MeTOoAbl YCTAaHOBIIEHUSA CTPYKTYpPbI
OpraHn4Yeckux coeguHeHn

Ko0 u HaumeHogaHue ducyunuHbl 8 COOM8emcmeuu ¢ y4ebHbIM raHoM

1. Kog u HaumeHOBaHMe HanpaBreHusi NOAroToBKu/cneynanbHOCTH:
04.03.01 Xumus

2. NMpodunb nogroroBkM/cneynann3auma:

TeopeTuyeckasa n akcnepumeHTanbHas XMmMus

3. KBanudumkaums BbINyCKHUKA: b6akanaBp

4. ®dopma ob6y4veHus: OYHas

5. Kachenpa, oTBeuvarLwan 3a peanmsaumio ANCLUMUNIINHBI: Kadenpa opraHnyeckou
XUMUK

6. CocTaBuTenu nporpamMmmabi: KpbicuH Muxann KOpbeBud, A.X.H., AOLUEHT

(®PUO, yueHasi cmerneHb, y4eHoe 38aHUe)

7. PekomeHaoBaHa:

Hay4yHo-meToamnyeckum CoBeToM XxMMu4eckoro pakynbteTta, 25.04.2023, npotokon N4
(HaumeHosaHue pekomeHAyrowel cmpykmypbl, dama, HOMep NPomokona,

ommemku 0 rnpoOrIeHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa:_2025-2026 CemecTp(bl): _6




9.llenn v 3agayum y4eOoHOM AUCLUNIIUHDI

Llenbto ocBoeHMs y4ebHOM ANCUMNINMHBI ABASIETCS:
Ha OCHOBE COBPEMEHHbIX NpeAcTaBNeHnin B 06nacTn U3NKO-XMMUYECKNX METOAOB aHanmsa
BewecTB (hoOpMMpPOBaHWE Y CTyAEHTOB MOHWMMAHUS OCHOB W MNPAKTUYECKOro MNpUMEHEeHUs
KOMMNMEKCHbIX CneKkTpanbHbIX

3apaun y4ebHoM ANCUMUMNIIUHDI:
CTYOEHTbl JOMMKHbI 3HaTb mnsmyeckne ocHoBbl VK-, AMP-cnekTpockonun n macc-

CNEKTPOMETPUN,

(NK-,

AMP) n macc-cnekTpoMeTpudeckux MeToAoB Afis
YCTaHOBMEHUS CTPYKTYPbl OpraHnyecknx coeamHeHnn

NOHNMMaTb B3aMMOCBA3b ChNeKTpalribHbIX AOaHHbIX W CTPOEHUA

OpraHN4YeCcKnx coeMHEeHUN s YCTAHOBMNEHUS UX CTPYKTYPbI.
10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI:

BapuamueHasi yacmb 6rioka b1

M3yyeHne Ha3BaHOro Kypca npegnonaraet, YTo CTYAEeHT BrageeT 3HaHUAMU AUCLUNIINH
6a30B0ro NnpodeccrnoHanbHOro UuKna: uanka; XmumMus.

11. MnaHupyeMble pe3ynbTaTbl 06yYeHUA MO AUCUUNIIUHE/MOAYNI0 (3HAaHUA, YMEHMUS,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yfnbTaTaMuM OCBOEHUS obpa3oBaTeribHOM
nporpamMmmbl (KOMMNEeTEeHLUMSAMU) U UHAUKATOPAMMU UX JOCTUXKEHUA:

Kop, Ha3BaHue Kopg(bl) MHankaTtop(bl) lMnaHupyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHUnUn
MK CnocobeH NK-1.1 BbinonHser 3HaTb: TeopeTu4yecKkne OCHOBbI  KOMMMeKca
-1 OCyLLEeCTBMATb cTaHpgapTHble COBPEMEHHbIX METOAO0B aHanmsa AN OLEHKU 1
KOHTPOJb onepaumn Ha NnoATBEPXKAEHUS CTPYKTYpbI 06BbeKTOB
KayecTBa CbIpbS, BbICOKOTEXHOSIOMMYH | UCCnefoBaHns;
KOMMOHEHTOB U1 oM obopypoBaHun
BbIMycKaemMou 0N XapakTepucTnkn | YmeTb: opraHusauus n npakTuyeckoe
npoayKumum CbIpbS, NPOBEAEHNE MepPONPUATUIA MO CTaHZapTu3aumm
XUMMYECKOro NPOMEXYTOYHOM N | BellecTB W MaTepuanoB (cbop, aHanus wu
Ha3Ha4veHus, KOHe4YHou 06paboTka Hay4YHO-TEXHUYECKOW MHopMauumn,
NpoBOANTb npoayKuum Heobxogumon ans pelueHus 3ajav,
nacnopTunsanuio XUMUYEeCKoro MOCTaBIEHHbIX chneunanucTtom 6onee BbICOKOM
TOBapHoW npounssofcTsa kBanudmkaumm);
npoaykuum NnK-1.2 CocraBnsiet
NPOTOKOJIbI BnapeTb: HaBbikamu cbopa, aHanmMsa U
UCnbITaHUN, 00paboTkM Hay4yHO-TEXHUYECKON WHopmaumn,
nacnopTta npMemMamm  MeTpOJSIOrMYeckoro  obecneveHus
XUMUYECKOM MeponpusaTUW No CcTaHAapTusauum BeLLecTB U
npoaykumn, OTHejbl MaTepuanos.
O BbIMOSTHEHHOW
pabote
MK Cnoco6eH MNK-3.1 3HaeT u MoXeT Npu- | 3HaTb: COBPEMEHHbIE 3JKCMEPUMEHTAsbHbIE U
-3 ncnonb3oBaTb MEHSATb Ha NPaKTUKe | pacyeTHO-TEOPETUYECKNE MeToabl ans
COBpPEMEHHbIE COBPEMEHHbIE 3KCMNe- | yCTaHOBNEHUs coctaBa n CTPYKTYpblI
3KCnepuMeHTarnbH pUMeHTanbHble Me- | opraHU4YecKnx CoeaAnHEHUN.
ble 1 pacyeTHo- TOAbl AN YCTAHOB- | YMeTb: UCMOMb30BaTb Ha MpakTUKe COBPEMEHHbIE
TeopeTuyeckue TNeHnsa CTPYKTYpblI MeToAdbl  (PU3NKO-XMMMYECKOro aHanmsa  gnsd
MeToabl Ans XUMUYECKMX coean- | YCTaHOBNEHUA coctasa " CTPYKTYypbl
YCTaHOBMNEHNS HEHWI OopraHuU4ecKknx coeAHeHuNn.
CTPYKTYPbI 1 MK -3.2 CrocobeH naydaTb Bnapethb: 6§3osb|Mv| HaBblkaMX WCMNONb30BaHWUS
CCneoBaHms peakUMOHHYH0 crio- | COBPEMEHHON annapatypbl u 06pa60TK|4 OaHHbIX
peakunoHHON COBHOCTb XUMUYE-CKUX npu NpoBefeHnn Hay4HbiX nccregoBaHnm
cnocobHocTK COeAVNHEHUN C
XUMUYECKMX npUuMeHeHnem Tuno-
coeiHeHUN noAa BbIX 3KCMEepUMeH-
PYKOBOACTBOM TanbHbIX N pacyeTHo-
crneunanucTta bonee TEopEeTUYECKMX
BbICOKOM MeTo40B
KBanudmkaumnm




12. O6bemM AUCLUUNIINHBI B 3a4eTHbIX eauHMLax/Jac.(s coomeemecmauu ¢ y4e6HbIM MIaHoOM) —
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Popma NpoMeXXyTOHYHON aTTecTauun zavem/sx3ameH)

3a4yeT C OLLeHKOoM

13. TpyaoemKocTb No BMAaM y4ebHoM paboThbl

TpyaoemMKocTb
Bua yue6Hoit paboTbl Bcero |-HQCcemecTpam
6 cemecTp
AyauUTOpHbIE 3aHATUS o4 54
nexkumm 36 36
B TOM 4ucne: npakTnyeckue 18 18
nabopaTtopHble
CamoctosaTensHasa pabota 18 18
dopma NpoMEXYTOYHOM aTTecTaumm
(3a4em ¢ oyeHkol)
UToro: 72 72

13.1. CogepxaHne AUCLUMNIINHDI

Ne Peanusauus

n/n pasgena
HanmeHoBaHue pasgena ONCLMNNUHBI C

CopepxaHuve pasgena UCLMNInHbI
ANCUNNANHDI MOMOLLbHO
OHNaKH-Kypca,
QYMK *
1. NNekuun

1.1 | OcHOBHble NPUHLUMbI dunsmyeckue ocHoBbl AMP. MarHuTHble siapa. https://edu.vsu
SAEPHOr0 MarHNMTHOro MapameTtpbl cnektpoB AMP (xvumunyeckuin caswr, .ru/course/view
pe3oHaHca WHTEHCMBHOCTb CUrHara, KOHCTaHTa CruH- .php?id=17552

CMMHOBOro B3aumogencTang). Nogrotoska
06pasuyoB, YCNoBMsi CbeMKN CNEKTPOB.

1.2 | Xumn4yeckuin cosur u dakTopbl, onpedensaowmne XMMNYeCcKUin COBUr: https://edu.vsu
CMWH-CNNHOBOE 3NEKTPOHHOE BIUSIHNE 3aMecTUTeNen, BNusiHue .ru/course/view
B3aMMOAENCTBUE nonen MarHMTHO-aHU30TPONMHbIX Py, .php?id=17552

B3aMMOAENCTBUE MArHUTHbIX S4Eep U ANEKTPOHOB
Yyepes NPOCTPaHCTBO, BNUsIHME pacTBOpUTENEN n
Temneparypbl. [lpsmMoe 1 HenpsiMoe CruH-
cnnHoBoe B3aumoaenctane. MynbTUNNEeTHOCTb
curHanos B cnektpax AMP H. KoHcTaHTbl cnnH-
cnvHoBoro B3anmogencTams (KCCB).
B3anmocessb KCCB u cTpyKTypbl OpraHn4eckux
coeanHeHun. AMP H cnekTpockonus oTaenbHbIX
KnaccoB OpraHMYecKnx CoeguHEHUN.
Cnektpockonusa AMP *3C.

1.3 | AgepHbii acppekT Fomo- n reteposgepHblie A30. NpumeHeHne https://edu.vsu
OBepxay3sepa u A30 ansa yctaHOBMEHUS CTPYKTYpbl BELLECTB. .ru/course/view
KoppensaunoHHas [eymepHas AMP cnektpockonus. .php?id=17552
cnekrpockonua AMP KoppensunoHHble CNeKTPbI.

1.4 | OCHOBHblE NPUHLNMbI MeToabl 1 cuctemsbl BBoaa obpasuos. MeTtoabl https://edu.vsu

MacCc-CNeKTPoOMeTpum

noHusaunn. MoHmsauus B rasosoun gase.

.ru/course/view




HecopbunoHHasn noHmsaums. loHnsaums npm
ncnapeHumn: Macc-crnekTpoMeTpus ¢
TepmMopacnblfieHUEeM, MacC-CNEKTPOMETPUS C
anekTpopacnbifieHneM. AHanu3aTopbl Macc.
MarHuTHble CEKTOpPHbIE MacC-CNeKTPOMETPbI.
KBagpynonbHble Macc-cnektpomeTpbl. Macc-
CNEKTPOMETPbI C MOHHOW FOBYLLKOW.
BpemsinponeTHble Macc-CnekTpoMeTpbl.
TaHgemHasi Macc-CnekTpoMeTpus.

.php?id=17552

1.5 | dusmko-xmmmndeckmne C1abunbHOCTb MOHOB N HEUTPAsbHbIX YacTuL. https://edu.vsu
OCHOBbI MpaBuno BbIGpOCa MakcUManbHOro anknnbHOro .ru/course/view
3aKOHOMepHOoCTen Macc- | pagukana. [IPoYHOCTb XMMNYECKUX CBA3EN. .php?id=17552
CMNEeKTpOMeTPMYECKOro ®parmeHTaumu. MNeperpynnnposku.
pacnaga v HanpasneHmn | MonekynsapHbii MoOH. Macc-crnekTpbl OCHOBHbIX
parmeHTaumm KnaccoB OpraHN4yecknx CoeanHeHUn
COeIHEHUN BaXXHEeNWKX | (yrneBogopoabl, 'MapoKcuncoaepxawme
KnaccoB OpraHn4yeckux COeIHEHUS, OKCOCOeAMHEeHNs, kapboHOBbIEe
coeanHEeHUN KMCNOTbl U UX NPOU3BOAHbIE, OPraHNYeckmne

COeaMHEHUs a3oTa, reTepouunKnnyeckue
COeaVHEHUS).

1.6 | XpomaTto-macc- "a3oBasi xpomaTorpadusa/macc-CrekTpoOMeTpUS. https://edu.vsu
CNeKTpOMeTpUYECKMNE Tunbl XxpoMaTorpamm ¢ permctpaumet MIOHHOro .ru/course/view
METOAbl KAYECTBEHHOIO Toka. CKopocTb cbopa gaHHbIX. KonudectBeHHbIn | .php?id=17552
N KONMYECTBEHHOIO aHanua. >KngkoctHasa xpomatorpadus//macc-
aHanuaa opraHuM4ecKkmx cnekTpoMeTpus. Tunbl Macc-CNeKTPOMETPOB.

COeUHEHUN AHann3 06BHEKTOB OKPYXKaKOLLEN cpeabl.

1.7 | lNpakTnyeckne OCHOBBI MonekynsipHbI MOH U U3OTOMHbIE MUK B https://edu.vsu
WMHTepnpeTauun macc- CMEKTpax HN3KOIo M BbICOKOTO paspeLLeHus. .ru/course/view
CMNEeKTPOB U MonekynsipHas dopmyna. Hgekc BogopoaHown .php?id=17552
yCTaHOBMEHNSA HeHacbILWEeHHOCTU. A30THOE NMpaBwuo.

CTPYKTYpbl BELLECTB Onpenenexne coaepxaHus nsotona °C B
npupoaHbIX obpasuax. PacueTt nsotonHom
YUCTOTbI COeAMHEHUN. PparMeHTHbIE NOHBbI.
Fomonornyeckue cepum NOHOB. Beibpocsl
NPOCTENLUNX HENTPanbHbIX YacTul,. Hanbonee
WHTEHCMBHbIE NMUKN B Macc-CrnekTpax.
BubnnoTtekn macc-cnekTpoB.

2. NMpakTnyeckue 3aHATUA

2.1 | OCHOBHbIE NPUHLMNBI dusmyeckune ocHoBbl AMP. MarHuTHble sapa. https://edu.vsu
SAEPHOr0 MarHNMTHOro MapameTpbl cnektpoB AMP (xvmunyeckuin caswr, .ru/course/view
pe3oHaHca WHTEHCMBHOCTb CUrHarna, KOHCTaHTa CruH- .php?id=17552

CMMHOBOro B3aumogencTeng). Nogrotoska
06pasuoB, YCNOBUSI CbEMKN CMEKTPOB.

2.2 | XuMU4ecknin casur u dakTopbl, onpeaensaoLmMe XMMNUYECKUIA COBUT: https://edu.vsu
CMWH-CMUHOBOE 3ANEeKTPOHHOE BNUAHNE 3aMecTuTenen, BnngHmue .ru/course/view
B3aMMOAeNCTBUe nonew MarHMTHO-aHU30TPONHbIX Fpynm, .php?id=17552

B3aMMOAENCTBUE MArHUTHbIX S4Eep U ANEKTPOHOB
Yyepes NPOCTPAHCTBO, BNUSIHME pacTBOpUTENEN n
Temnepatypbl. [lpsmMoe 1 HenpsiMoe CruH-
crnnHoBoe B3aumogenctane. MynbTUNIEeTHOCTb
curHanos B cnektpax AMP H. KoHcTaHTbl CrivH-
cnuHoBoro B3ammopgenctans (KCCB).
B3anmocessb KCCB u cTpykTypbl OpraHnyecknx
coeanHeHun. AMP H cnekTpockonus oTaenbHbIX
KnaccoB OpraHN4YeCcKUX COeaMHEHNN.
Cnekrpockonua AMP C,

2.3 | AgepHbin adbdhekT Fomo- n reteposigepHble AD0. NpumeHeHne https://edu.vsu

OBepxay3sepa 1

A30 ans ycTaHOBMNEHWs1 CTPYKTYPbl BELLECTB.

.ru/course/view




KoppenaunoHHas
cnektpockonua AMP

OsymepHas AMP cnekTpockonus.
KoppensunoHHble CNeKTpbI.

.php?id=17552

2.4 | OCHOBHbIE NPUHLMNbI MeTtogpl n cuctemnbl BBoga obpasuos. MeToabl https://edu.vsu
MacC-CNekTpoMeTPUm NoHn3auun. MoHnsauus B rasoson gase. .ru/course/view

HecopOunoHHas noHmsaums. MoHusaums npm .php?id=17552
ncnapeHumn: Macc-cnekTpoMeTpus ¢
TepMopacnblfieHUEM, MaCcC-CNEKTPOMETPUS C
anekTpopacnbifieHeM. AHanm3aTopbl Macc.
MarHuTHbIE CEKTOPHbIE MACC-CMEKTPOMETPbI.
KsagpynonbHble Macc-cnektpomeTpbl. Macc-
CMEKTPOMETPbI C MOHHOW FOBYLLKOMW.
BpemsanponeTHble Macc-CcnekTpomMeTpbl.
TaHgemHasi Macc-CnekTpoMeTpus.

2.5 | ®dusunko-xmmmyeckune C1abunbHOCTb MOHOB N HEUTPAsbHbIX YacTuL. https://edu.vsu
OCHOBbI MpaBuno BbIGpOCa MakcUMarnbHOro anknnbHOro .ru/course/view
3aKOHOMepHOoCTen Macc- | pagukana. [IPoYHOCTb XMMNYECKUX CBA3EN. .php?id=17552
CMEeKTPOMETPUYECKOro ®parmeHTaumu. MNeperpynnnposku.
pacnaga v HanpasneHun | MonekynspHbii MOH. Macc-cnekTpbl OCHOBHbIX
parmeHTaumm KnaccoB OpraHN4yecknx CoeanHEeHUN
COeVHEHUN BaXXHeNWKnX | (yrneBogopoabl, rMapoKcuncogepxawme
KnaccoB OpraHn4yeckux COeaIHEHUS, OKCOCOeAMHEeHNs, kapboHOBbIEe
coeanHEeHUN KMCNOTbl U UX NPOUN3BOAHbIE, OPraHNYecKkmne

CoeaVHEHUs a30Ta, reTepouuKnnyeckue
COeaVHEHUS).

2.6 | XpomaTo-macc- [a3oBas xpomartorpadusi/Mmacc-cnekTpoMeTpus. https://edu.vsu
CMNEeKTPOMETpUYECKNE Tunbl XxpoMaTorpamm ¢ permctpaumen MOHHOro .ru/course/view
METOAbl KAYECTBEHHOIO Toka. CKopocTb cbopa gaHHbIX. KonudectBeHHbIn | .php?id=17552
N KONMYECTBEHHOIO aHanua. >KngkoctHasa xpomatorpadus//macc-
aHanuaa opraHnm4ecKkmx cnekTpoMeTpus. Tunbl Macc-CNeKTPOMETPOB.

COeNHEHUN AHann3 06BHEKTOB OKPYXKAKOLLEN Cpeabl.
2.7 | lNpakTnyeckne OCHOBLI MonekynsipHbI MOH U U3OTOMHbIE MUKU B https://edu.vsu

MHTepnpeTauum macc-
CNEKTPOB U
yCTaHOBMEHUs
CTPYKTYpbl BELLECTB

CMeKTpax HU3KOro 1 BbICOKOTO paspeLLeHus.
MonekynsipHas dopmyna. Hgekc BogopoaHom
HeHacbILWEeHHOCTW. A30THOE NMpaBuo.
Onpenenexne coaepxaHus nsotona °C B
npupogHbIx obpasuax. PacyeT nsotonHom
YNCTOTbI cOeaMHEeHUN. PparMeHTHbIE NOHBbI.
Fomonornyeckue cepum NoHOB. Beibpocsl
NPOCTEeNLUNX HENTPanbHbIX YacTuy,. Hanbonee
WHTEHCMBHbIE NMUKN B Macc-CrnekTpax.
BubnnoTekn macc-cnekTpoB.

.ru/course/view
.php?id=17552

13.2. Tembl (pa3gensbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Ne
n/n

Bvabl 3aHATMIN (KONWYECTBO YacoB)

HanmeHoBaHne TeMbl
(pasgena) gucumnnunHbl

Jlekumn

MNpakTnyecku

e JlTabopaTopHbie

CamocTodaTenbHas
paboTta

Bcero

OCHOBHbIEe NPUHLMIMbI
A0EePHOro MarHUTHOO
pes3oHaHca

6 12

XUMWYECKUIA COBUT U
CMNWH-CNHOBOE
B3aMMOOENCTBUE

AnepHbi adppekT
OBepxay3sepa u
KoppensumoHHas
cnektpockonus AMP

OcHoBHblE npuHUUNbI

Macc-CneKTpoMeTpum




dusmKo-xumMmyeckme
OCHOBBbI
3aKOHOMEpPHOCTEN Macc-
CMEeKTPOMETPUYECKOro
pacnaga u
HanpasneHun 6 2 2 10
dhparmeHTauum
coeaNHEeHUN
Ba)KHENLLMX KIlaccoB
OpraHnyecKnx
coeNHEeHUN

XpomaTto-macc-
CMEKTPOMETPUYECKME
METOAbl KAYECTBEHHOIO
N KONIM4YECTBEHHOIO
aHanmsa opraHMyecKkmnx
COeJNHEHUN

MpakTnyeckne OCHOBBLI
WHTepnpeTaumm macc-
CMNEeKTPOB U 2 2 2 6
YyCTaHOBMEHMUSA

CTPYKTYpbI BELLLECTB

UToro: 36 18 18 72

14. MeToaun4yeckue ykasaHus ansi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNITUHBI
OpraHuzauus n3y4yeHus AUCUMNNVHBI NpeanonaraeT cneayowme Buabl paboT CTyAeHTOB: C
KOHCNeKTamMu NeKuuin; BbiNoHeHWe 3a4aHuii npenoaaBaTtens npu NoAroToBKe K 3aHATUSAM MO
Hanbonee CnoXHbIM pasaenam AUCUUNANHBI C UCMONb30BaHMEM OCHOBHOMN U AOMNONHUTENBHOM
nuTepaTtypsbl, @ TakXe UHTEPHET-PecypCcoB.

MeToaunyeckue peKomMmeHAaUuM No opraHM3aLumM caMoCcToATeNIbHOW paboThbl

CamocTosTenbHasa paboTta kak opmMa opraHu3aunm y4ebHon paboTbl NnpegycMmaTpmBaeT
crnepyoLme ee BUAbI:
e MOBTOpEHWE NEKLMOHHOro MaTepuana;
e u3yyeHne y4yebHOW, y4yebHO-MeToaANYEeCKOW nUTepaTypbl M UHbIX WUCTOYHMKOB MO
WHCTpYMeHTasbHbIM MeToaM aHanu3a u ux NpUMeHeHMIo;
e MOAroTOBKA K 3a4eTy C OLLEHKOMN.

Llenb camocTtoATenbHon paboTbl — 3TO yrnybneHne u paclumpeHve 3HaHun B obnactu
PU3NKO-XMMUYECKNX METOAOB aHanu3a OpraHMYyeckux BewlecTB; )OPMUMPOBAHUE HaBblka U
NHTEpeca K CaMOCTOATESNbHOW MO3HaBaTESNIbHOW AEATENIbHOCTM, YTO MOCHyXuT B Oyayuiem
OCHOBaHMEM AN1S HAaNUCaHWA BbINMYCKHOM KBannukaLmMoHHON paboTsbl.

B npouecce u3yyeHua Kypca HeobxoouMmo o06paTUTb BHMMAHME Ha CaAMOKOHTPOSb
3HaHun. C 3TON uenblo obyyarWMNCA Nocre U3yYeHUs Kaxaon oTAeNbHOW TeMbl U 3aTemM
BCEro Kypca Mo y4ebHMKY U OOMONMHUTENBHON NuTepaType OO/KEH NPOBEPUTbL YPOBEHb CBOUX
3HaHWI C MOMOLLbIO KOHTPOSIbHbBIX BONPOCOB, KOTOPbIE MOMELLEHbI B KOHLE KaXA0N TEMbI.

[lns caMmoCTOATENbHOIO N3y4eHns OTBOAATCA TEMbI, XOPOLLO pa3paboTaHHble B y4ebHbIX
nocobumsax, Hay4HbIX MOHOrpaduax U He MOryT npeactaBnATb OCOOEHHbIX TPyAHOCTEW Mpu
N3y4YeHuMW.

CamocTonaTenbHaa pabota peanusyeTcs: HEMOCPEACTBEHHO B Mpouecce ayaMTOPHbIX
3aHATMI Ha Kadeape npu BbiNonHeHMM nabopaTopHbix paboT; B 6ubnunoTteke, goma.

MeToaunyeckue peKkoMeHOaunn no noaroToBke K 3avyeTty C OLleHKOM

lMpn NOAroToBKE K 3a4eTy C OLEHKOM obyyaromnnca LOMXeH NOBTOPUTb MPOMAEHHbIN
mMaTtepuan B COOTBETCTBMM C y4ebHOM NporpamMmMon, NpMMepHbIM NepevyHeM y4ebHbIX BOMPOCOB,
BbIHOCSILLMXCA Ha 3a4€eT U coaepXallnxcsa B AaHHOW NporpaMme, UCrosb3ysa KOHCNEKT NeKUnin 1
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peKOMeHA0BaHHy0 nuTepatypy. MNpn HeobxoauMOCTN MOXET 06paTUTLCA 3@ KOHCYNbTaunen u
MEeTOAMYECKOW MOMOLLbIO K MpernoaaBaTento.

15. lMepevyeHb OCHOBHOM W [OONONIHUTENILHOM nUTepaTypbl, PecypcoB WHTEpPHeT,

HeOGXOAMMbIX AnAa oCBOeHnUA ANCUUMNITUHbI (CI‘IUCOK numepamypsbl oghopmrissemcs 8 coomeemcemauu
¢ mpeboearusimu FOCT u ucrnonb3yemcsi obujasi CKe03Hasi Hymepauusi 07151 cex 8UO08 UCMOYHUKOB)
a) OCHOBHaga nutepartypa:
Ne n/n NcTouHmk

1 Apbiwes, H. I'. dusnyeckne metoabl UCCNeaoBaHUS N UX NPaKTUYECKOe NpUMeHeHNe B
XMMUYEeckom aHanmse : y4ebHoe nocodbue / H. I'. Apbiwes, KO. H. Measenes, M. U. Tokapes, A. B.
BypuxuHa, H. H. KamkuH - Mocksa : NpomeTen, 2015. - 196 c. - ISBN 978-5-9906134-6-1. - TekcT
: anekTpoHHbIN // ABC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785990613461.html|

2 Békkep, 0. Cnektpockonug : pykoBoacTtso / HO. Békkep. — Mocksa : TexHocepa, 2009. — 528
c. — ISBN 978-5-94836-220-5. — TeKCT : 3neKTPOHHbIN // JlaHb : 3NeKTpOHHO-b6ubnmoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/73013

3 Jlebepes, A. T. Macc-cnekTpomeTpus B opraHmyeckon xummm : ydebHoe nocobue / A. T. Jlebepes.
— 2-e n3a., nepepab. n gon. — Mocksa : TexHocdepa, 2015. — 704 ¢c. — ISBN 978-5-94836-
409-4. — TeKCT : aNEeKTPOHHbLIV // JlaHb : aNeKTPOHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/110953

6) nononHWTEeNbHasa nuTepaTtypa:

Ne n/n NcTouHuK
4 | llecpeposa, O. B. MonekynspHasi cnektpockonus : y4eb. -metoq. nocobue / Jledpenosa O. B. -
MBaHoBO : MBaH. roc. xum. -TexHon. yH-T. , 2016. - 95 c. - ISBN --. - TekcT : anekTpOoHHbIN //

OBbC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ghtu_010.html|

5 FKOpoeckasi, M. A. OcHoBbl opraHudeckon xumum : y4uebHoe nocobue / M. A. KOposckas, A. B.
KypkuH. — 4-e nsg. — Mocksa : JlabopaTtopust 3HaHun, 2020. — 239 ¢. — ISBN 978-5-00101-
757-8. — TekcT: aneKkTpoHHbIN // JlaHb : 9nekTpoHHO-GubnuoteyHaa cuctema. — URL:
https://e.lanbook.com/book/135515

6 CadmvnuHa, A. I'. TeopeTudeckne Metoabl CcneaoBaHUs NPOAVKTOB OPraHN4eCcKoro CMHTE3a :
yyebHoe nocobue / A. I'. CacbmynuHa, P. . Tarawesa - KasaHb : Misgatenscteo KHUTY, 2018. -
88 c. - ISBN 978-5-7882-2406-0. - TekcT : anekTpoHHbIn // BC "KoHcynbTaHT cTyaeHTa" : [canT].
- URL : https://www.studentlibrary.ru/book/ISBN9785788224060.html

7 dunatosa, E. A. DyHKUMOHaANM3aLMA OpraHUYEecKnx coeanHeHun : ydedbHoe nocoodue / E. A.
dunatosa. - PoctoB H/O : KOPY, 2020. - 167 c. - ISBN 978-5-9275-3498-2. - TekcT :
anekTpoHHbIn // ABC "KoHcynbTaHT ctyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927534982.html

B) UH(pOPMaLMOHHbIE 3NTEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc
8 Cant 3oHanbHon Hay4yHon 6ubnunotekn BopoHexCckoro rocyqapCTBeHHOro yHusepcuteta. —Pexnm
goctyna: http://www.lib.vsu.ru
9 OBC «YHuBepcuteTckasa 6ubnmoteka online», http://biblioclub.ru/
10 OBC «KoHcynbTaHT cTyaeHTay, http://www.studmedlib.ru
11 OneKTpoHHO-6nbnunoteyHasa cuctema "Ilanb https://e.lanbook.com/

16. MNepeyeHb y4yeOHO-meTOAMYECKOro obecneyeHMs AN CaMOCTOATENbHOM pPaboThbl
(yyebHO-memoduydeckue pekomeHOauuu, nocobusi, 3adayHuKku, MemoOUYeCcKUe yKalzaHusi [0 BbIOSIHEHUI
rpakmu4yeckux (KOHMPOIIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTouHuk

1 3agayHuk no VK- n AMP-cnekTpockonum nekapCcTBeHHbIX NpenapaToB U GMONorm4eckn akTBHbIX
coeguHeHun : yuebHoe nocobue / A. A. Baknbaes, C. HO. MNMaHblwwnHa, O. B. NoHomapeHko [ ap.].
— Tomck : TI'Y, 2019. — 124 c. — ISBN 978-5-94621-810-8. — TeKCT : aneKTPoHHbIN // JlaHb :
3NeKTPOoHHO-0nbnnoteyHas cuctema. — URL: https://e.lanbook.com/book/148676

17. O6pa3oBaTtefnibHble TEXHONOrMU, WUCNOJSib3yeMble nNpu peanu3auum y4ebHOM
ONCLUMNIINHBLI, BKNKOYaA AOUCTaHUMOHHbLIE oOOpa3oBaTenbHble TexHonorum (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn peanuzauun y4ebHON OUCUUNINHBI UCNOMNb3YIOTCHA 3N1EMEHTbI SIEKTPOHHOr0 06yyYeHus

(30) un pauctaHuMoHHble obpa3oBaTenbHble TexHonorun (JOT) B yacTu ocBOeHusA
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https://www.studentlibrary.ru/book/ISBN9785990613461.html
https://e.lanbook.com/book/73013
https://e.lanbook.com/book/110953
http://www.studentlibrary.ru/book/ghtu_010.html
https://e.lanbook.com/book/135515
https://www.studentlibrary.ru/book/ISBN9785788224060.html
http://www.lib.vsu.ru/
http://biblioclub.ru/
http://www.studmedlib.ru/
https://lib.vsu.ru/url.php?url=https://e.lanbook.com/
https://e.lanbook.com/book/148676

NEKUMOHHOro Martepuana, npoBefeHUA TeKylwen W MNpOMEeXyTOYHOW aTTecTauumu,
npoBeaeHnss yactu nabopaTtopHbix paboT M camocTosaATenbHON paboTbl obyyaroWmMXCs no
avcumnnumHe, nossonswwmMe obecneynBaTb  OMNOCPeAOBaHHOE B3auMmopencTeue  (Ha
paccTosHuMM) npenogasatenen U oby4valowmxcs, BKYas WHCTPYMEHTbl 3N1EeKTPOHHON
WHOpMaLMOHHO- obpa3oBaTtenbHon cpeabl BIY «OnekTpoHHbIi yHMBepcuteT BIY»
(https://edu.vsu.ru), npoBegeHne BeOMHaAPOB, BWUAEOKOH(EPEHUNA, B3auMoOencTene B
couceTax, NOCPeACTBOM 3fIEKTPOHHON NOYTbl, MecceHaXepoB. [1ns OCBOEHUS ANCLMMIINHDI
pekoMeHAyeTCsa CNUCOK NuTepaTtypbl U pecypcbl Ans aneKTPoHHOro obyyeHus (30) (n. 15).

Ona [OCTMXEHWUS LenuM OCBOEHWUs y4yebHOM AMCUMMIMHBI, MNOBbILWEHUS Ka4vecTBa
obpa3oBaHMA U (POPMMPOBAHUA KOMMETEHUMUA WCMNONb3YKTCA ayauTopHble  (Nekumw,
nabopaTopHble) U BHeayAWUTOPHbIE/MHTEPaAKTUBHbIE (CaMocTosTeNnbHaA paboTa CTyLEeHTOB)
dopmMbl 06y4eHMs.

AydumopHebie:
OCHOBHbIMW BMAAMKU ayAUTOPHOM paboTbl ABNAKOTCA NekumMm u nabopatopHble paboTtbl. OHK
pewatT 3agaum GopMuMpoBaHUA W pa3BuTUS NPodeCCUOoHarnbHbIX YMEHUA U HaBbIKOB
obyyatoLmxcs.

Jlekyuu BKMOYaloT B cebA nocnepoBaTenbHOE U3NOXEHNE MaTepuana npenogasartenem
B TOM 4UCNE€ C WUCMONb30BaHMEM MYNbTUMEOUNHOINO MpoeKTopa ANd KOMMbTEepPHON
npeseHTauuun n BuageomaTepuasnos.

JlabopamopHblie pabombl — dopmMa opraHm3auum obyyeHusa, WHTerpupyrowasa

TEOpPEeTUKO-METOAONONMYECKNE 3HAHNA, NPaKTUYeCKne YMEHUA U HaBblKU CTYOEHTOB B €QNUHOM
npouecce y4yebHo-uccnenoBaTenbCKOro xapakrepa.
B xope BbinonHeHusa nabopaTopHbiX paboT CTyaeHThl BbipabaTbiBalOT YMEHUSI aHanM3npoBaTthb,
penatb BbiBOAbl M 0606LieHMs, NOMb30BaTbCA pPa3NUYHBIMU  NpPUEMamMu  U3MEPEHUN,
crneKTpasnbHbIMU MeToAaMu aHannsa, ohopMIATb pe3yfbTaTbl IKCNepMMeHToB. dopmupytoTca
npakTuyeckne npodeccuoHanbHble HaBblKM  CMEKTPaslbHOr0  aHanm3a  OpraHu4Yyeckux
COeVNHEHUN.

BreaydumopHsbie:
PaboTta B rnobanbHon cetu (UCMonb30oBaHWEe VIHTEPHET-TEXHONOrMI), NOUCK HayYHOW U
MeToanyeckon nHgopmaumu.

18. MaTtepmanbHO-TeXHU4YeCKoe obecnevyeHne AUCLMUNIUHbBI:
CneuyunanunsnpoBaHHasa mebenb, Wkad BbITSXKHOMW, nabopaTopHble npubopsl, 06opyaoBaHue,
nocyaa Ansd cuHTesa n nccrnegoBaHusi OpraHNYeckux coeguHeHnn, aksaguctunnatop 03-10,
0aHa BogsHaa LB-140, secbl aHanutnyeckne HTR-220 CE Shinko VIBRA, komnnekc gns
ncnapeHns XXNOKoCcTen, MMKpOCKon meamunHckun buomea-6 (TpuHo), umdgposas kamepa TC-
1.3, peppakromeTtp NPD-454 B52M, npuHTep nasepHoin Samsung ML-1641, HoyTOyK, MX-
mMacc-cnektpomeTp, BOXKX-macc-cnektpomeTp

19. OueHoOu4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLEN N NPOMEXYTOYHOM aTTecTauumn

Mo peweHuto kadeapbl OLEHKU 33 3a4eT MOryT OblTb BbICTABNEHbl MO pe3ynbTaTtam
Tekylen attectauum obyuvalollerocs B CEMECTpe, HO He paHee, YeM Ha 3aKIunUTeNbHOM
3aHaTUW. Mpun Hecornacum CTyaeHTa C OLEHKOW NocreaHui BnpaBe cAaBaTb 9k3aMeH/3a4eT Ha
06LWMX OCHOBaHMAX.

MopAnoK oLeHKN 0CcBOeHMs obyyatolmmMmcs y4eGHoro matepuarna onpeaensieTcs
coAepXaHneM creayoLmx pasaenos AUCLUUMIIUHBIL:

No H UHamkaTop(bl)
I anMmeHoBaHne pasaena KomneTteHuus OOCTUXEHMUA OueHouHble cpeacTBa
L
n/n ANCcuMnInHbl (Moayns) KOMMETEHLMN




1. |OCHOBHbIE NPVHUMMbBI SAEPHOTO
MarHUTHOrO pe3oHaHca

MK-1 MK-3.1 YCTHBIN onpoc
MnK-1.2

2. MNK-1.1

MK-1.2 .
YCTHbIN onpoc;

XMMUYECKNIN COBUT U CMNH- MK-1 MK-3.1
CMMHOBOE B3aMMOOencTBme MK-3 MK-3.2 KOHTPOnbHas padota
3. MnK-1.1
AnepHbii acpcpekT MK-1.2
OBepxaysepa u MK-1 MK-3.1 y o
KoppensaumMoHHas MK-3 MK-3.2 CTHEI Onpoc
cnekTpockonus AMP
4. MK-1.1
MnK-1.2
OCHOBHbIE NPUHLMNLI Macc- MnK-1 MNK-3.1 YCTHbI onpoc;
CMEeKTpoMeTpumn MK-3 MK-3.2
5 |®Pn3MKo-xmMMmmnyeckme ocHoBbI MK-3.1
3aKOHOMepHOCTEN Macc- MK-3 MK-3.2 YCTHBIN Onpoc

CMNEeKTPOMETPUYECKOro pacnaja
N HanpasrieHnn oparmeHTalmm
COeANHEHNIN BaXKHENLLNX
KnaccoB OpraHu4ecKnx

coeVHEeHUN

6 [Xpomato-macc-
CNeKTpoMeTpu4eckne Metoabl AK-3 MK-3.1 YCTHbIN onpoc;
Ka4yeCTBEHHOIo " MK-3.2

KONMTM4eCTBEHHOIO aHaln3a
opraHn4ecknx coefuHeHUn

7  [MNpakTnyeckne ocHOBBI
MHTepnpeTauumn Mmacc-crneKkTpoB MK-3 MK-3.1
N YCTAHOBMNEHUS CTPYKTYPbI MK-3.2
BELLECTB

YCTHbIN onpoc,
KOHTponbHasa paboTta

MpomexyToyHan aTTecTauus

y MepeyeHb BONPOCOB
dopMa KOHTpOIA - 3a4eT C OLIeHKO

20 TunoBble OLEHOYHbIe cpeacteBa U MetoamyecCckune mMartepuanbl, onpepgensdrownjume
npoueaypbl oueHnBaHuns

20.1 Tekywwumn KOHTPOISb yCNeBaeMoCTH

KoHTposb ycneBaemMocTy Mo AUCLUMUMNIIMHE OCYLLECTBISIETCS C MOMOLLbIO CleAyoLLMX OLLEeHOUYHbIX
CpeacrTs:
MpakTnyeckme 3aHATUSA

MepeyeHb TeM NPaKTUYECKUX 3aHATUMA:

«[lMpakTnyeckne ocHoBbl NpobonoaroToBku n pernctpauumn AMP cnekTpoB»

«OnpegenexHne HanMuns OYHKUMOHANbHbIX FPYMN B CTPYKTYpe opraHnyecknx coeguHeHuni no AMP
cnekTpam»

«OnpegeneHne CTpyKTYpbl OpraHMYecknx BeLwecTs no gaHHbIM AMP cnektpomeTpun. PelweHne 3apgay»
«PacyeT XMMMYecknx CABUIoB Mo MHKpemeHTaM. Pacwmndgposka AMP H cnekTpos nepsoro nopsaka.»
«Pacwudposka cnektpoB AMP H Bbicluero nopsiaka.»

«Mcnonb3oBaHMe KOMNbIOTEPHbIX Nporpamm, mogenupyrwmx AMP cnekTpbi»




«YcTaHoBreHne 6pyTTo-hopmMyribl COEAUHEHWS, UCXOAS U3 UHTEHCUBHOCTEN M3OTOMHBLIX MUKOB
MONEKYNAPHOro MOHa»

«YCTaHOBIEHME MO MaCC-CMNEKTPY CTPYKTYPHON dhopMynbl coeamHeHnsi. PparmeHTaumns opraHn4eckmx
coeVHEHWUI»

«AHanM3 n MOHUTOPUHI COCTaBa CMeceln OpraHNYecKMx CoeauHEHNN METOAOM XpOMaTO-Macce-
CNEKTPOMETPUN»

OnuncaHue TexHonornm npoeeneHna

MpakTuyeckne 3aHSATUSI BKIOYAOT CaMOCTOSTENbHY MpopaboTKy TeopeTuyeckoro martepuana
obyvaowpmmcs, UsyyeHne MeToauK NPOBEAEHUS U MNaHWpPOBaHWE 3KCMEPUMEHTA, UHTPYMEHTambHbIX
MeToA0B , 06paboTKy M MHTepnpeTaLmio 3KCNepPUMEHTanNbHbIX AAHHbIX.

Mo pe3ynbTaTam NPakTUYECKOro 3aHATUS 0OyYaloLMINCS OONMXEH YMETb OObACHATL Lienu, 3aaauu,
XO[ npoBefeHus paboTkl, ee pe3ynbTaThl, CAENaHHble BbIBOAbI.

TpeboBaHUSA K BbINONHEHMIO 3a4aHUI (MNK LWKarbl U KPUTEPUMN OLLEHMBAHNS)

Kpumepuu oyeHKuU 8bInoHeHUs npakmu4yecko2o 3adaHusi

YpoBeHb
KpuTepum oueHnBaH1A KOMMNETEHLMM ccopmupoBaHHocTy | Lkana oueHok
KOMMeTeHuun

Obyvarowutcss enadeem meopemuyecKUMU OCHO8aMuU Memodos
aHanusa, npakmu4yeckoe 3adaHue 8bIMoJIHEHO, cOeflaHbl MpasusibHbIe lNosbiweHHbIl
HabnodeHus u 8bI800bI (Gonyckatomcs Hekomopble YypOo8eHb
MarsocyuwiecmeeHHbie owubKu, kKomopble cmydeHm obHapyxueaem u ba3osbill yposeHb
bbicmpo  ucnpaensem  camocmosimesnibHO  unu - npu  riomouwiu| [Nopoeoskil yposeHb
npernodasamesieM)., 4mMo COOMB8EMCMeyem 0C80EHUI KOMIEMeH UU.
Obyvarwuticas He 3Haem MemoOUKU BbIMOJIHEHUS] Mpakmu4yeckol
pabombl U ee meopemu4yecKux OCHO8, HEe MOXem CaMOoCmOsIMesIbHO
nposecmu uccriefogaHue, 0ernaem epybble owubKU 8 uHmeprnpemauyuu He 3aumeHo
MOSTy4YEeHHbIX pe3ysibmamos, He Moxem c¢hopMynuposams 6bI800kl,
ogopmums pabomy, 4mo coomeemcmeyem HE OCB0EHUIO
KomnemeHyud.

3aymeHo

20.2 MpomexyTo4yHaa atrectaums

[MpomexyToyHas aTTecTaums no ANCUUNIINHE OCYLLIECTBAAETCA C MOMOLLLIO CeayoLmx
OLIEHOYHbIX CPeacTB:

CobecedosaHue no bunemam K 3a4emy ¢ OUEeHKoU

MNepeyeHb BONPOCOB K 3a4eTy C OLIEHKOM:
1. ®usundeckne ocHoBbl AMP. MarHutHele agpa. [Napametpbl cnektpoB AMP  (xumuyeckun cawr,
WHTEHCMBHOCTb CUrHana, KOHCTaHTa CMWH-CNWHOBOro B3aumogencTtsud). NogrotoBka o6pasLoB, ycnosus
CbEeMKW CNEKTPOB.
2. MonekynsapHbIA MOH N N30TOMHbIE MUKW B CNEKTPax HU3KOIo U BbICOKOrO paspelleHus. MonekynapHas
dopmyna. NHaekc BogopoaHOM HEHACILLEHHOCTMW.
3. dakTopbl, onNpegensatoLmne XMMM4eCcKnin CoBUr.
4. ®parmeHTHblEe UOHBI. [OMonornyeckne cepmm MOHOB. BbIBPOCHI NPOCTENLLNX HEUTPANbHbIX YacTul,.
Hanbonee MHTEHCMBHbIE NNKM B MacC-CrneKTpax.
5. MpsiMoe 1 HenpsiMoe CMUH-CNMHOBOE B3anMmoaencTame. MynbTUNNeTHOCTb curHanos B cnektpax AMP 1H.
KoHcTaHTbl cnnH-cnvHoBoro B3anmopencteums (KCCB).
6. MeToabl 1 cnuctemMbl BBOoAa 06pasuoB. Metoabl nonnsauun. MloHnsauus B rasoon dase. [ecopbunoHHas
noHuzauus. MloHnsauusa npym ncnapeHnn: Macc-CcnekTpomeTpus ¢ TepmopachblifiEeHNEM, MacC-CNEKTPOMETPUS
C aNeKTpopacnbifieHNEM.
7. AMP *H cnekTpockonusi OTAenbHbIX KNacCoB OpraHNYecknx coeanHeHnn. Yrnesoaopoas..
8. CTaburnbHOCTb MOHOB M HENTPanbHbIX YacTul. [1paBuno Beibpoca MakcMMarnbHOro ankuibHOro pagukana.
Mpo4HOCTb XMMMYecknx cesasen. PparmeHTaumu. MNeperpynnnposku.
9. Cnektpockonua AMP 3C.
10. AHanusaTtopbl Macc. MarHutHble CekTOopHble Macc-cnektpoMeTpbl.  KBagpynonbHble  macc-
cnektpomMeTpbl. Macc-cnekTpomMeTpbl C  WMOHHOW  FOBYLWIKOW. BpemsanponeTHble Macc-CnekTpoMEeTpbl.
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TaHoemMHas Macc-CnekTpoMeTpus.

11. N'omo- u reteposgepHble A30.

12. lasoBasi xpomaTorpadus/macc-cnekrpomeTpusd. Tunbl XxpoMaTorpamm C permctpaumen MOHHOro Toka.
13. AMP !H cnekTpockonus oTAenbHbIX KaccoB OpraHUYeckUx coeamHeHn. PyHKUMOHaNbHbIE
NpPoun3BOAHbIE YINEeBOOOPOOOB.

14. XXugkocTHasa xpomaTorpadus//macc-cnektpoMeTpust. Tunbl Macc-CnekTpoMeTpoB. AHann3 o6beKToB
oKpyxatoLLen cpeabl.

15. Baanmocsasb KCCB 1 cTpyKTypbl OpraHnyeckux coeguHeHuN.

16. Macc-cneKkTpbl OCHOBHbIX KITACCOB OpraHN4eCcKMx coegmHeHnn (yrneBsogopoapl).

17. AsymepHasa AMP cnektpockonus. KoppensiuMoHHbIE CREKTPbI.

18. Macc-cneKTpbl OCHOBHbIX KITaCCOB OpraHNYeckux coegmMHeHun (rngpokeuncogepxailime coeguHeHus).
19. MNpumeHeHne A0 gnst yCTaHOBNEHUS CTPYKTYPbl BELLECTB.

20. Macc-cneKTpbl OCHOBHbIX KITaCCOB OPraHN4eCKMxX coeamnHeHn (OKCOCOEANHEHNS).

OnuncaHue TexXHONOrMM NpoBeaeHns

MpomexyToyHas aTTecTaunsa nNpoBOAUTCS B COOTBETCTBUM C [TOMNoXeHWeM O NPOMeEXyTOYHOWM
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLero obpasoBaHums.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOW aTTecTauuu BKMAYalT B cebs
TeopeTnyeckne BOMPOCHl, MO3BOMSIOWME OUEHUTb YPOBEHb MOSYYEHHbIX 3HaHWW, MO3BONSOLMNE
OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHUMA.

TexHonorna npoBeaeHnst 3a4eTa C OLLEHKOM

1. Boligaya 6mneToB K 3a4eTy C OLEHKOM M YUCTbIX NIUCTOB OTBETOB. (BMneTbl K 3a4eTy C OLEHKON
BblgatoTca obyvarowmmess MHAMBUAYyanbHo).

2. dukcupoBaHue BpeMeHW Havana W goBefeHve [0 CTyOeHTOB BPEMEHM OKOH4YaHus 3adeta C
OLIEHKOW.

3. OTBeThbl obyvarWmxca Ha OuneTbl K 3a4eTy C OLUEHKOM B MUCbMEHHOM BUAE C 3arofiHEHUEM
nnctoB oTBeTOB. ([pn HEOBXOANMOCTUN B HUX KpOME TeKca NPUBOLATCA PUCYHKN, CXEMbI, Tabnuupl,
anarpaMmmel).

. C6op BUEeTOoB K 3a4eTy C OLLEHKOW U NIMCTOB OTBETOB.

. MpoBepka NMCTOB OTBETOB U BbICTABIIEHNE OLEHOK.

o~

Bo Bpemsa 3ayeta C ouUeHKOW oBGydaloWwmMMcs 3anpellaeTcs pasroBapvBaTb, XOoOWUTb MO
ayamMTopuK, Nonb30oBaTbCA COTOBLIMU TenedoHamu, Lnaprankamm, KOHCNeKkTaMu, y4eGHKammn 1 apyro
y4yebHO-MeToaMYeckon nuTepaTypor, a TakkKe BHOCUTb MOMETKM B 9K3aMeHaLWOHHble 6uneTsbi.
CTyOeHTbl, HapyLUMBLUVE NepeYncrneHHble TpeGoBaHus, yaansaTca ¢ 3a4eTa C OLEHKOWA.

TpeboBaHUs K BbIMOMHEHWIO 3aaHWM, LWKanbl U KPUTEPUN OLLEHNBAHUS
Mpwv oLeHBaHUK pe3ynbTaToB 00y4YeHNst Ha 3a4eTe C OLIEHKOWN UCMOMb3YOTCS CrieAytoLme nokasaTenu:
1) 3HaHuWe y4yebHOro matepvana agucUMnIvHbl;
2) yMeHue NpUMEHATb TEOPETUYECKME 3HAHNSA AN PELIEHNS NPaKTUYeCKMX 3a4ay;

3) BNageHve TeopeTU4eCKMMN OCHOBaMM ANCUMMIUHBI, CNOCOBHOCTb MNMIOCTPMPOBaThL OTBET
npumMmepamu, aktamu, 4aHHbIMU Hay4YHbIX UCCea0BaHU.

[ns oueHnBaHuWsi pe3ynbTaTtoB 06y4YeHusi Ha 3a4eTe C OLeHKOM Mcronb3yeTcs 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

lMokasaTenun AOCTUXKEHUS 3ad4aHHOro YPOBHA OCBOEHUA KOMMNETEHLNN

YpoBeHb
KpuTepuun oueHMBaHUA KOMMAETEHLNI chopmupoBa LLkana oueHok
HHOCTU
KOMneTeHummn
OOyvatoluinica B MNOMHOW Mepe BriageeT MOHSATURHBIM annapaTtoM MoBbiWweHH OTnun4yHo
OUCLUMNNUHBI, cnocobeH  uNNCTpupoBaTb  OTBET  NpumMepamu, bl
dakTamu, OaHHbIMY Hay4HbIX nuccnegoBaHuim, NPUMEHATb YpOBEHb
TeopeTU4eckme 3HaHUs ANg peLleHns npakTuydecknx sagay
Ob6y4yawoumnca Bnageet MOHATUVHLIM annapaTtoM AUCUMMANWHBL, HO baszosblii XopoLuo
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JonyckaeT oTAesbHble OLWMGKM Npy OTBETaxX Ha BOMPOCHI. YPOBEHb

Ob6yvyarowmmnca 4acTMYHO BrageeT TeopeTUYECKMMM  OCHOBaMm [NoporoBbii YnoeneTtsopute
OVCUMMIMHBI, HEe YyMeeT MNPUMEHATb TeopeTMYeckue 3HaHusa Ans YPOBEHb NbHO
peLleHns NpakTUYecknx 3agad.

OOyyvaroLwmnnca AeMOHCTPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3Ha- - HeynosneTtsopu
HWs, gonyckaeT rpybble owmnbku. TernbHO

BapuaHTbl 3agaHui ANSA KOHTPOSIbHOM paboThbl:

1.

AMP pacwudpoBbIBaeTcs Kak:
i o o
AAepHbIA MarHUTHbIA pPe30HaHC

{ . .
AO0EPHbIN MOJNEKYINAPHbIN PE30HAHC

SAOEPHbIN MarHUTHBIM PEHecaHC

XnMnyeckum caBur - 3To:

cOBWr aToma noj AencTBMeM XMMUn
s .
CMelLLleHMe YacToTbl NPOSIBNEHUS Sapa Nof AeNCTBUEM XMMUYECKOTO OKPYXKEHUS

: MEeOULMHCKUIA TEPMUH
KonnyecTBeHHas xapakTepucTuka CnMH-CNMHOBOro B3auMoaencTBuA:
. aenbTta

nepemMeHHas

KOHCTaHTa
EAnHnLa namepeHnss XuMmM4eCcKoro caBura, HesaBmcAwas oT YacToThbl:
i ry
0

M./,

HM

.

My.ﬂbTVInneTHOCTb CUrHana MeTuribHoun rpynnbl B cOCTaBe 3TUJIbHOIro 3aMecTuTens:

CUHrneT
ayébner
Tpunnet

MynbTMNNEeTHOCTbL CUIrHaNoB NPOTOHOB B cocTtaBe pparmeHTa —O—CH(CI)—CH>—NO::

TpunneTt, TpunneT
0
Tpunnet, oyonet

CUHIMeT, CUHrmeT
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CoctaBpTe cxeMy (parMeHTamun OyTHpO(]EeHOHa, Macc-CHEKTP

KOTOPOTO IIPpEICTAaBJICH HIKC.

100 L%
20
80
70
80

SO0 )

40 = S° —

3o 5 “CaH,

20 “GaH,

10 . e 148
o 4 PRNPRUUR W P8 T | S I , —ll | |
20 30 40 50 80 70 a0 20 100 110 120 130 140 150
m'z

OtBet: Cxema ¢parMeHTanun OyTupodeHoHa

C3H,Co*

.
m/z 71 ‘|5| :n?: ?05
Ph-C—CH,-CoHs l
m/z 148
CaH7* PRt —= m/z51
miz 43 J - CoHy m/iz77
+
OH
F>h-g—<‘:H2
m/z 120

OnvncaHve TeXHONOrMM NPOBEAEHNSI KOHTPOSIbHON PaboThl

OueHKa 3HaHWIA, YMEHWIN U HaBbIKOB, XapaKTepuaytoLasi aTanbl OPMUPOBaAHUSA KOMMNETEHLMI B paMKax
N3yYEeHNsI ANCLMMNIMHBI OCYLLECTBIISIETCS B X0 TeKyLLen aTTectauuu.

Bunet ¢ 3agaHnaMM KOHTPONbHOM paboTbl 0ByYaloLMIACA BbIOMPaET U3 Yicna npeasioxkeHHbIX 1 nepenq,
oTBETOMEMY NpeaoCcTaBnNaAeTCs Bpems Ansd NoAroToBku, 06bI4HO 40-45 MUH.

TpeboBaHMA K BbINOSIHEHMIO 3aAaHUN (UNU WKarbl U KPUTEPUN OLLIEHUBAHUA)

,D,J'IFI oueHnBaHUA pe3ynbTaTtoB KOHTpOJ'IbHOIZ pa60TbI MCNOJb3yeTCA LWKana: «3a4TeHO», «KHE 3a4TEeHO».

OueHka Kputepum oueHok

3aymeHo lpu peweHuu 3adaHuli KOHMPonbHOU pabomab! MPOJeMOHCMPUPOBAHO 3HaHUEe
meopemuyecKux 0CHO8 OUCUUIMIUHLI, yMEeHUEe MPUMEHSMb meopemu4ecKue
3HaHuUs O71sl pelleHus npakmu4Yeckux 3adauy.

He 3aumeHo lpu peweHuu 3adaHuli KOHMpPonbHoU pabomsl cmydeHm OeMoHCmpupyem
omcymcmeue 3HaHUll meopemuYecKux 0CHO8 OUCUUMIIUHbI, OH HE MOXem
MpUMeHUMb MOJTyYEHHbIE meopemuyecKkue 3HaHus 0718 peweHus 3adad.

Ons npoeegeHna AnarHoCTn4eCcKmnx p860T C UENblo OLEHKM OCTaTOYHbIX 3HaHUM Mo pe3ynbTtatam
OCBOEHUMS ancumnnuHbl «MeToabl U TEXHUYECKMe cpeactBa And UCNbITaHUA OpraHM4YecKux coeguHEHUN
NpPakTn4eCkoro HasHa4vYeHnAa» pekoMeHayrTCAd cneayrlme 3agaHng.

TecTbl € BbIGOpOM npaBUIIbHOIo oTeeTa U3 NpeanoXeHHbIX BO3MOXHbIX.

1. METOO AMP ...

13



1) OCHOBaH Ha aHanuse CneKkTpPoB NoMUHecLeHLUMN B npouecce AMP

2) ucnonb3ylT AN aHanusa BeLllecTB, B CTPYKTYpe KOTOPbIX MMEHTCS aToMbl C siApaMu C HEYeTHbIM
YMCITOM MPOTOHOB

3) ocHoBaH Ha B3aMMOAENCTBMUN BELLECTB C 3NIEKTPOMArHUTHLIM U3NTyYeHNEM B MUKPOBOSTHOBOM AnanasoHe
4) ucnonb3yloT ANsl aHanM3a BeLLEeCTB, B CTPYKTYpPe KOTOPbIX UMETCS aToMbl C siapamMu, obnagarowmmm
CMWHOBBIM YUCNOM, OTNINYHBIM OT O.

2. B CMNEKTPE AMP H MYNbTUMNETHOCTbL CUIHAJIOB MPOTOHOB METWUJIEHOBbLIX FPYIMN B
CTYKTYPE X-CH,-CH,-Y

1) nybnert, gyénet

2) kBapTeT, gybnet

3) TpunneT, TpUnneT

4) TpUnNneT, CMHrneT

3. B VIK-CMEKTPAX YACNO N MHTEHCMBHOCTbL MOJOC MNOMMOLLEHNA BANEHTHbIX KONEBAHNI
rMMAOPOKCUITbHBIX TPYTN SABUCUT OT

1) BO3MOXHOCTIN 06pa3oBaHUs MEXMONEKYNAPHbLIX BOOOPOAHbLIX CBA3EN

2) rnbpunamsauum C-atoma, ceazaHHoro ¢ OH-rpynnow

3) BAUSTHUEM COCeAHMX rpynn

4) dyHKUMOHaNbHbIMKM 0cobeHHocTamMM OH-rpynnbl

4. B WK-CMEKTPAX MEPBUYHBIX AMVMHOB B PA3BABIIEHHbIX PACTBOPAX YMCIIO MOMNOC
BANEHTHbIX KONEBAHWM N-H PABHO

1) 2

2)1

3)4

4)3

5. B MACC-CINEKTPOMETPUU CTPYKTYPA KITACTEPA NMMKOB B OBJIACTW MOJIEKYITAPHOIO NOHA
OBYCJIOBJIEHA

1) 3apsgom noHa

2) maccom usortona

3) M30TOMNHLIM COCTABOM 3fIEMEHTOB, BXOOALLMXB CTPYKTYPY OPraHU4YecKoro CoeiMHeHns

4) nonoxeHnem anemeHTa B lNeproguyeckon cucteme

TecTbl be3 npeanoXeHHbIX BO3MOXHbIX BAPpUaHTOB OTBeTa

1. B UK-CNEKTPOCKOMN KONEBAHUA ATOMHOW TPYMMWPOBKK, ON1A KOTOPOW CWIOBLIE
MOCTOAHHBLIE CBA3EW UNIN MACCbI CUITbHO OTNINMYAKOTCA OT OCTAINbHOW YACTW MONEKY/b
HA3bIBAIOTCAH

2. MNP MNMOMOWEHUN PEHTITEHOBCKOIO W3NYYEHNA TMPONCXOOAT WSMEHEHUA B
OHEPIETUYECKOM COCTOAHUU

3. B WK-CMEKTPOCKOMUM YACTOTbl KONEBAHUW COMPSXEHHbLIX ®PATMEHTOB MO
CPABHEHUIO C HECOMNPAXEHHBIMW, KAK NMPABUNO

4. METOO MACC-CMNEKTPOMETPUM OCHOBAH HA
5. B AMP-CIMEKTPOCKOMNnMM PACLWEMIIEHVE CUITHANOB B MYJIbTUMNETBI OBYCIIOBINEHO
BIIMAHVEM
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