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PABEOYASA NPOMPAMMA YYEEHOWU OAUCLUUNNUHBI
B1.B.07 MeTtoabl n TeXHU4YEeCKMe CpeacTBa AN UcnbiTaHUA
OpraHM4yecKkux cCoeaAMHeHUN NPaKTU4eCKOro HasHa4YeHus

Kod u HaumeHosaHue ducyunnuHbl 8 cOomeemcmesuu ¢ y'-le5HbIM ninaHom

1. Kog u» HauMmeHOBaHMe HanpaBfieHUA NOAroToBKMU/cneunanbHOCTH:
04.03.01 Xuumusa

2. Mpodnnb nogrotoBku/cneunanusaums:

[MpuknagHas xumusa

3. Keanudmkaumsa BbINyCKHUKA: 6akanaBp

4. ®opma oby4veHus: 0YHas

5. Kacdbegpa, oTBeuvarwas 3a peanusaumo gUCUUNIIUHDBI: Kadenpa opraHunyeckou
XUMUN

6. CocTaBMTEeNnu NnporpaMmmbi: KpbicuH Muxann KOpbeBuy, A.X.H., AOUEHT

(PUO, yyeHasi cmeneHb, y4eHoe 38aHue)

7. PekomeHpOoOBaHa:

Hay4dHo-meToauvyeckum CoBeToM xumudeckoro dpakynbrteta, 25.04.2023, npotokon Ne4
(HaumeHosaHue pekomeHOywel cmpyKkmypbl, 0ama, HOMep rPOMOKora,

ommMemKu 0 NPoOneHUU 8HOCSIMCS 8PYYHYIO)

8. YueOHbIn rop:_2026-2027 CemecTp(bl): _7




9.lenu n 3agaum y4e6HON AUCLUNIINHBI

Llenbto ocBoEHMS y4ebHON NCUMNAMHBI ABNAETCS:

Ha OCHOBE COBPEMEHHbIX MpeAcTaBfeHnin B 06nactn nU3nKo-XMMnU4eCcKnx MeToaoB aHanmsa
BellecTB (bOpMUpOBaHME Yy CTYOEHTOB MOHUMaHUS OCHOB M MPaAKTUYECKOro npuUMeHeHUs
KoMnnekcHblx cnektpanbHblx (MK-, AMP) u macc-cnekTtpomeTpuyecknx MeTogoB Ans
YCTaHOBIEHNSA CTPYKTYPbl OpraHNYeckux coeanHEHNN

3apaun y4ebHoOn ANCUMNIINHDI:
CTYAEHTbl JOMKHbI 3HaTb domanyeckme ocHoBbl UK-, AMP-cnekTpockonum n macc-

CNEKTPOMETPUN,

NOHNMMaTb B3aMMOCBA3b CleKTpalibHbIX AOaHHbIX W CTPOEeHUA

OpraHMYeCcKNX CoOeaUHEHUN AN YCTaHOBIIEHUST UX CTPYKTYPbI.
10. MecTo y4yebHOM AMcUUNUHBLI B cTpykType OOIT:

BapuamueHas 4yacmb 6rioka 61

N3yuyeHune Ha3BaHOro Kypca npegronaraeT, YTo CTY[IeHT BrageeT 3HaHUAMU AUCLUMMITUH
6a30B0ro NpoeccrMoHarnbHOro LuKna: husmnka; Xumus.

11. MnaHupyemMble pe3ynbTaTbl OOY4YeHUA MO AUCUUNNUHE/MOAYNIO (3HAHUA, YMeHwus,
HaBbIKU), COOTHECEHHbIe C NMaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS ob6pa3soBaTeNnbLHOWM
nporpamMmmbl (KOMNeTeHLMSAMA) U UHANKATOPAMUN UX AOCTUKEHUS:

Kog HassaHue Koa(bl) NuaukaTtop(bl) MnaHmpyemeble pe3ynbTaTbl 06yyYeHus
KOMMNEeTeHLMM
MK CnocobeH MnK-1.1 BbinonHset 3HaTb: TEOpeTMYECKNE OCHOBbI KOMMJIEKCa
-1 OCYLLECTBNATb CTaHAapTHble COBpPEMEHHbIX METOAOB aHanu3a Asisi OLEHKN U
KOHTPOJb onepauuu Ha NoATBEPXAEHMUSA CTPYKTYpbI 06bekToB
KayecTBa Cblpbs, BbICOKOTEXHOJIOMMYH | UCCINENOBaHMS;
KOMTMOHEHTOB ” oM obopynoBaHuu
BbIMyCKaeMoi [NA XapakTepucTukn | YMmeTb: opraHusauus n npakTuyeckoe
npoayKuuu CbipbS, nposegeHne MeponpuaTUi No cTaHgapTusauuu
XUMUYECKOTO NMPOMEXYTO4YHON 1 | BewecTB M MatepuanoB (cbop, aHanmm3 u
HasHa4eHus, KOHEYHO 06paboTka Hay4YHO-TEXHMYECKON WHOpMaLmK,
npoBOANTL npoayKuun HeobxoaMmon ans peLleHus 3agau,
nacnopTusauuto XUMUNYECKOro MOCTaBMEHHbIX CrneunanicTom 6osiee BbICOKON
TOBapHON npousBoACTBa KBanudmkaumm);
npoaykKuum MnK-1.2 CocraBnsieT
NPOTOKOSbI Bnapetb: HaBblkamu cbopa, aHanusa u
UCMbITaHWA, 06paboTKM Hay4yHO-TEXHUYECKOW WHopMaumu,
nacrnopTa npuemamu  MeTposiormyeckoro  obecneyeHus
XUMUYECKON MeponpuATUA MO CTaHgapTM3auun BELLECTB U
npoayKuuu, oT4eTbl | MaTepuarsos.
O BbIMOSTHEHHOM
pabote
MK CnocobeH MNK-2.1 Mnanunpyet 3HaTb: COBPEMEHHbIE 3KCMEPUMEHTArNbHbIE W
-2 BblbMpaTb OoTAEenNbHbIE CTaAMM | pacyeTHO-TeopeTuyeckme MeToapl ans
TEXHUYECKME nccnenoBaHus Npu | yCTaHOBMEHUS cocTaBa " CTPYKTYpbl
cpeacTea u Hanuuum obLuero OpraHNYecKnx CoeAUHEHUN.
MeToAbl nnaHa HNOKP YmMeThb: NCMNonb30BaTb Ha NpakTuke
UCMbITaHWUA MNK-2.2 FOTOBWT 3NemMeHTbl | COBPEMEHHbIE  MeToAbl  (PUINKO-XUMUYECKOTO
HeopraHN4yecKoii MPOEKTbI MNaHoB 1 | OPTAHMYECKNX COEAMHEHMIA.
N opraHM4eckom nporpaMmm
XvMun gns OTAENbHbIX 3TANoB




peLueHus HVWOKP BnapeTtb: 6a30BbIMM HaBblKaMy UCMONb30BaHUSA
TEXHONOrM4YeCcKuX nK-2.3 Bbibupaet COBpeMeHHoV annapaTypbl 1 06paboTkn faHHbIX
3apay, TEeXHUJecKme npuv NpoBeAeHUN Hay4HbIX UCCNeAoBaHNN.
NoCTaBNEHHbIX cpencTea u Mmetoapl
cneuuanncTom ucnbiTaHum (13
6onee BbICOKON Habopa
KBanudmkaumm umetoLmxca) ans
peLueHus
NOCTaBIEHHbIX
3aga4y HWOKP
MNK-2.4 oTOBUT 06 BEKTHI
uccnenoBaHus

12. O6bem gUCUMNIIUHbI B 3a4€THbIX eanHnuax/yvac.(s coomeemecmeuu ¢ y4ebHbIM NIaHoM) —
3/108 .

Pdopma NpoOMeXYTOHYHOMU aTTecTauMUUn (3avem/sx3ameH)___3a4€T C OLLEHKOW

13. TpyAoeMKOCTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKkocTb
Bug yuebHon paboThbl Bcero Mo cemectpam
7 cemecTp
AyUTOPHbIE 3aHATUS 90 90
nekummn 36 36
B TOM YucCne: npakTuyeckue
nabopaTopHble 54 54
CamocTosaTenbHas pabora 18 18
dopma npoMexXyTo4HOM aTTecTauum
(3a4em c oueHkol)
Wtoro: 108 108
13.1. CopepxaHne QUCLUMIIUHDbI
Ne Peanuszauus
n/n pasgena

HaumeHoBaHve pasgena AUCLUNINHBI C

CopeprkaHue pasgena AUCUMNINHBI

ANCLMNITNHBI MOMOLLIbHO
OHNamH-Kypca,
QYMK *
1. Nekuun
1.1 | OcHOBHble NPMHUMMbI dunsnyeckme ocHoBbl AMP. MarHntHble sapa. https://edu.vsu
SIAEPHOro MarHUTHOroO MapameTpbl cnektpoB AMP (xvumunyeckuin cogur, .ru/course/view
pe3oHaHca WHTEHCMBHOCTb CMrHasna, KOHCTaHTa CrnuH- .php?id=17550

CMMHOBOro B3aMmoaencTaus). MNogrotoska
06pas3uoB, YCroB1si CbEMKWN CMEKTPOB.

1.2 | XMn4eckum casur un dakTopbl, oNpeaensowmne XMMnM4YeCcKnin COBUr: https://edu.vsu
CMUH-CMNNHOBOE 3MIEKTPOHHOE BIIMSIHWE 3aMeCTUTENEN, BNUSIHNE .ru/course/view
B3aMMOAeNCcTBue nonen MarHMTHO-aHNU30TPONMHbIX Py, .php?id=17550

B3aMMOLENCTBUE MarHUTHbIX S4EP U 3MNEKTPOHOB
yepes NPOCTPaHCTBO, BNIUSIHME pacTBOPUTENEN U
TemnepaTypsbl. [lpamoe n HenpaMoe CnvH-
cnnHoBoe B3aumopgencTane. MynsTMnneTHoCTb
curHanos B cnektpax AMP *H. KoHcTaHTbl cnviH-




cnuHoBoro B3avmopenctausa (KCCB).
Baaumocsasb KCCB un cTpyKTypbl OpraHuyeckux
coeanHeHun. AMP H crnektpockonus oTaenbHbIX
KNaccoB OpraHN4ecKnx coeauHeHUN.
Cnektpockonusa AMP *C.

1.3 | AgoepHbin acppekT "omo- 1 reteposaepHble A30. NpumeHeHne https://edu.vsu
OBepxaysepa u AB0 ansa yctaHOBNEHNSA CTPYKTYPbl BELLECTB. .ru/course/view
KoppensaunoHHagda [eymepHas AMP cnektpockonus. .php?id=17550
cnektpockonua AMP KoppensiuMoHHbIe CREKTPbI.

1.4 | OcHOBHbIE MPUHLUNGI MeToapl 1 cuctemsbl BBoaa obpasuos. MeTtoabl https://edu.vsu
Macc-cnekTpomeTpum noHmnsauuun. MloHnsauus B rasoson ase. .ru/course/view

HecopbunoHHasa noHnsaums. loHmsaums npm .php?id=17550
ncnapeHnn: Macc-CrnekTpoMeTpus ¢

TepMopacnbIfiEHNEM, MaCC-CNEKTPOMETPUS C
anekTpopacnbineHeM. AHanmsaTopbl Macc.

MarHuTHble CEKTOPHbIE MACC-CMEKTPOMETPbI.

KBagpynonbHble Mmacc-cnektpomeTpbl. Macc-

CMNEKTPOMETPbI C MOHHOW NOBYLLKOMN.

BpemsnponeTHble Macc-CnekTpomMeTpbl.

TangemMHas Macc-CnekTpomMeTpus.

1.5 | dusmko-xmmmndeckmne C1abunbHOCTb MOHOB N HETPAanbHbIX YacTuL. https://edu.vsu
OCHOBbI lMpaBuno BbIbBpoca MakcMarbHOro ankunbHOro .ru/course/view
3aKOHOMepHOCTeN Macc- | pagukana. [MPoYHOCTb XMMNYECKUX CBA3EMN. .php?id=17550
CMEeKTPOMETPUYECKOro ®parmeHTaumn. lNeperpynnupoBsku.
pacnaga v HanpasneHun | MonekynspHbii MOH. Macc-cnekTpbl OCHOBHbIX
dparmeHTaumm KnaccoB OpraHM4ecKux CoeanHeHUN
COeVHEHUI BaXkHeNLWmMX | (yrnmesogopoabl, rmapokcuncoaepxatime
KnaccoB OpraHn4eckumx coeVHEHUS, OKCOCoeAMHEeHNs, kapboHOBbIe
coeavHeHUN KMCNOTbI M UX NPOU3BOAHbIE, OpraHnyeckne

coevHeHUs a3oTa, reTepounknmyeckne
COEUHEHNS).

1.6 | XpomaTo-macc- "a3oBasi xpomaTorpadusi/macc-CnekTpoMeTpusi. https://edu.vsu
CNEeKTpoOMeTpUYECKMEe Tunbl XxpoMaTorpamm € permctpaumein MOHHOMo .ru/course/view
METOAbl KAYECTBEHHOIO Toka. CkopocTb cbopa gaHHbIX. KonmdecTBeHHbI | .php?id=17550
N KONMYECTBEHHOTO aHanua. >KugkoctHasa xpomartorpadums//macc-
aHanusa opraHu4ecKkmx crnekTpomeTpus. Tunbl Macc-CnekTpPoOMETPOB.

COeguVHEHUN AHann3 o6BHLEKTOB OKpY>KatoLen cpeapl.

1.7 | NpakTnyeckne oCHOBbI MonekynsipHbI MOH U U30OTOMHbIE MUK B https://edu.vsu
WHTepnpeTauumn macc- CMEKTPax HN3KOIO 1 BbICOKOTO paspeLueHust. .ru/course/view
CMEKTPOB U MonekynsipHas dopmyna. MIHgekc BogopoaHON .php?id=17550
yCTaHOBMEHUSA HeHacbIWeHHOCTU. A30THOE NpaBwuIo.

CTPYKTYpbl BELLECTB OnpepgeneHve cogepxanusa nsortona °C B

npupoaHbix obpasuax. PacyeT nsotonHom
YNCTOTbI COeAMHEHN. DParMeHTHbIE NOHBI.
"lomonormnyeckue cepmm MOHOB. BeIGpochi
NPOCTENLLNX HENTparbHbIX YacTuu. Hanbonee
WHTEHCUBHbIE MUK B MAacCC-CNeKTpax.
BubnnoTekn macc-CnekTpoB.

2. MpakKkTnyeckue 3aHATUA

3. lTabopaTopHble 3aHATUA

3.1 | OCHOBHbIE MPUHLUMIbI dunsnyeckme ocHoBbl AMP. MarHntHble sapa. https://edu.vsu
SIAEPHOro MarHUTHOroO MapameTpsbl cnektpoB AMP (xumunyeckuin cogur, .ru/course/view
pe3oHaHca WHTEHCMBHOCTbL CuUrHana, KoHCTaHTa CrnuH- .php?id=17550

CMMHOBOro B3ammogencTaus). MNogrotoska
06pasuoB, YCNoBMs CbEMKU CMEKTPOB.
3.2 | XuMU4ecKku casur u dakTopsbl, onpeaensaLme XMMNUYECKUIA COBUT: https://edu.vsu

CMNH-CNHOBOE
B3aMMOOencTBeme

ONEKTPOHHOE BNnAHne 3aMecTuTenen, BNusHMe
nonemn MarHMTHO-aHU3OTPOMHbLIX rpynn,
B3aMMOOENCTBME MArHUTHbIX A0ep 1 3J1IEKTPOHOB

.ru/coursel/view
.php?id=17550




Yyepes NPOCTPaHCTBO, BNUSIHWE pacTBoOpUTENEN U
TemnepaTtypsbl. MNpsmoe n Henpamoe CrvH-
CcnnHoBOe B3aumogencTane. MynbTUNNeTHOCTb
curHanos B cnektpax AMP H. KoHcTaHTbl cnnH-
cnuHoBoro B3aumopencteusa (KCCB).
Baaumocsasb KCCB 1 cTpyKTypbl OpraHnyeckux
coeanHeHun. AMP H crnektpockonus oTaenbHbIX
KNaccoB OpraHN4yecKnx coeauHeHUN.
Cnektpockonusa AMP *C.

3.3 | ApepHbin adhdekT "omo- 1 reteposigepHble A30. MNpumeHeHne https://edu.vsu
OBepxaysepa u AB0 ansa yctaHOBNEHNSA CTPYKTYPbl BELLECTB. .ru/course/view
KoppensaunoHHagda [symepHas AMP cnektpockonus. .php?id=17550
cnektpockonua AMP KoppensiuMoHHbIE CREKTPbI.

3.4 | OCHOBHblE NPUHLMMBI MeToabl n cuctembl BBOAa 06pasuoB. MeTtoabl https://edu.vsu
Macc-cnekTpomeTpum noHmnsauuun. MloHnsauus B rasoson ase. .ru/course/view

[ecopbunoHHas noHnsauus. MoHmnsauus npu .php?id=17550
ncnapeHnn: Macc-CrnekTpoMeTpus ¢

TepMopacnbifiEHNEM, MaCC-CNEKTPOMETPUS C
anekTpopacnbineHeM. AHanmsaTopbl Macc.

MarHuTHble CEKTOPHbLIE MACC-CMEKTPOMETPbI.

KBagpynonbHble Mmacc-cnektpomeTpbl. Macc-

CMEKTPOMETPbI C NOHHOW NOBYLLKOW.

BpemsinponeTHble Macc-CnekTpomMeTpbl.

TangemMHas Macc-CnekTpomMeTpus.

3.5 | ®dusmko-xummyeckune C1abunbHOCTb MOHOB 1 HEUTParbHbIX YacTuL. https://edu.vsu
OCHOBbI MpaBuno BbIbBpoca MakcMarbHOro ankuinbHOro .ru/course/view
3aKOHOMEPHOCTEN Macc- | pagukana. NpoYHOCTb XMMUYECKNX CBA3EN. .php?id=17550
CMeKTPOMeTPUYECKOro ®parmeHTaumn. lNeperpynnupoBsku.
pacnaga v HanpasneHun | MonekynspHbin MoH. Macc-cnekTpbl OCHOBHbIX
dparmeHTauum KIlaccoB OpraHN4yecKux coeanHeHum
COeVHEHUI BaXkHeNWmnX | (yrnesogopoabl, rmapokcuncoaepxaiime
KnaccoB OpraHn4eckmx coeVHEeHUSs, OKCocoeaMHeHNs, kapboHOBbIe
coeavHeHUN KMCNOTbI M UX NPOUN3BOAHbIE, OpraHnyeckne

coevHeHUs asoTa, reTepouuKknnyeckmne
COEaUHEHNS).

3.6 | XpomaTto-macc- "a3oBasi xpomaTorpadusi/macc-CneKTpoMeTpus. https://edu.vsu
CNEeKTpOMETpUYECKME Tunbl XxpoMaTorpamm C permctpaumen MOHHOro .ru/course/view
METOAbl KAYECTBEHHOIO Toka. CkopocTb cbopa gaHHbIX. KonmdecTBeHHbI | .php?id=17550
N KONMYECTBEHHOTO aHanua. >KugkoctHasa xpomartorpadums//macc-
aHanu3a opraHu4ecKmx crnekTpomeTpus. Tunbl Macc-CneKTPOMETPOB.

COeNHEHNN AHann3 o6BHLEKTOB OKpYKatoLen cpeapl.
3.7 | MNpakTnyeckme OCHOBLI MonekynsipHbI MOH U U30OTOMHbIE MUK B https://edu.vsu

NHTepnpeTauumn macc-
CNEKTPOB U
yCTaHOBEeHUs
CTPYKTYpbl BELLECTB

CMeKTpax HU3KOrO M BbICOKOIO paspeLUeHust.
MonekynsipHaa popmyna. Hoekc BogopoaHom
HeHacbIWeHHOCTN. A30THOE NpaBwuIo.
OnpepneneHve coaepxanusa nsotona °C B
npupoaHbIx obpasuax. PacyeT n3oTonHom
YNCTOTbI cOeANHEHNN. DparMeHTHbIE NOHBI.
"omonornyeckue cepmm MOHOB. BeIGpochi
NPOCTENLLNX HENTparbHbIX YacTuu. Hanbonee
WHTEHCUBHbIE MUKM B MAaCC-CNeKTpax.
BubnnoTekn macc-CnekTpoB.

.ru/course/view
.php?id=17550

13.2. Tembl (pa3genbl) AUCUUNIIMHBI U BUAbI 3aHATAN

Ne
n/n

(pasgena) aucumnnuHbl

Buapbl 3aHATUIA (KONMYECTBO YacoB)

HanmeHoBaHue TeMbl

Jlekumn

MpakTnyecku

e JTabopaTopHbie

CamocTodaTenbHagd
paboTta

Bcero




OCHOBHbIE MPUHLMIbI
SepPHOro MarHUTHOro 4 8 6 18
pe3oHaHca

XUMUYECKNIA COBUT U
CMNWH-CrMHOBOE 6 10 2 18
B3auMOOencTame

AnepHbi acppekT
OBepxaysepa u
KoppensiumoHHas
cnektpockonua AMP

OCHOBHbIE NPUHLUNBI
Macc-CnekTpoMeTpum

DuU3nNKO-XMMnyeckme
OCHOBBbI
3aKOHOMEpPHOCTEN Macc-
CNEeKTPOMETPUYECKOIo
pacnaga u
HanpasneHnn 6 4 2 12
hparmeHTaumm
coeNHEeHUN
BaXKHENLUMNX KIaccoB
OpraHn4yecKmnx
coeHEHUN

XpomaTo-macc-
CNeKTpoMeTpuyeckme
MeToAdbl KAYEeCTBEHHOIO
N KONMN4YEeCTBEHHOIO
aHanmsa opraHMyeckux
COegVHEHUN

[MpakTnyeckmne OCHOBLI
WMHTepnpeTaumm macc-
CMEeKTPOB U 2 8 2 12
yCTaHOBIEHUSA

CTPYKTYpPbl BELLECTB

WNToro: 36 54 18 108

14. MeToaun4yeckue ykasaHus 4ns o6yyarowmxcsi o 0CBOEHUIO OUCLUNIIUHBI
OpraHuzauus U3y4yeHus AuCuUMnanHbl NpeanonaraeT cneayoume Buabl paboT CTyAeHTOB: C
KOHCNeKTamMu Nekumin; BbiNofHeHWe 3aAaHuii npenoaasaTens Npu NoAroToBKe K 3aHATUSIM MO
Hanbonee CnoXxHbIM pasaenam ANCUUNINHBI C UCMONb30BaHMEM OCHOBHOM U AOMNONTHUTENbHOM
nuTepaTypbl, @ TakXe UHTEPHET-PecypCcoB.

MeToaunueckue pekomMmeHOaLMu No opraHM3aLMM caMmocTosATeNbHON paboThl

CamocrTosiTenbHas paboTta Kak dopma opraHusaunn y4ebHon paboTbl npeaycmaTpuBaeT
crnepytowime ee BUabl:
e MOBTOpEHNE NEKLMOHHOro MaTepuana;
e U3y4yeHue y4yebHoW, y4yebHO-MeToaMdecKoW nuTepaTypbl W UHbIX WCTOYHMKOB MO
MHCTPYMEHTaNbHbIM METOAAM aHanun3a u Ux NPUMeHeHMUIo;
e OAroTOBKA K 3a4€eTy C OLeHKOW.

Llenb camocTosiTenbHoM paboTbl — 3TO yrnybneHne n paclumpeHne 3HaHui B obnactu
(PU3NKO-XMMMUYECKNX METOAOB aHanu3a OpraHu4yeckux BewecTB; )OPMUpPOBAHUE HaBblka U
WHTEpeca K CaMOCTOATENbHOW MO3HaBaTENbHOW AEATENbHOCTM, YTO MOCNYXUT B Oyaylliem
OCHOBaHMEM A51s1 HAaNMCcaHWA BbINMYCKHOW KBaNUgrKaLnoHHON paboTbl.

B npouecce wn3yyeHuns Kypca Heobxogumo ob6paTuTb BHMMAHWE Ha CaMOKOHTPOSb
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3HaHun. C aTOoM uenblo obyyalowmncs nocre M3yvyeHus Kaxaom oTAeNbHOW TeMbl U 3aTeM
BCEro Kypca no y4ebHuky u LOMOMHUTENbHOW NUTepaType AOSIXEH NPOBEPUTL YPOBEHb CBOUX
3HaHW C NOMOLLIbIO KOHTPOJTbHbIX BONPOCOB, KOTOPbIE MOMELLEHbI B KOHLE KaX0W TEMbI.

[lna camoCcToaTenbHOro 3y4eHns oTBOAATCA TEMbI, XOPOLLO pa3paboTaHHble B y4eOHbIX
nocobusax, Hay4HbIX MOHOrpausax U He MOryT NpeacTaBnNATb OCOOEHHbIX TPYyAHOCTEW Npu
N3yvyeHuu.

CamocTtoqarenbHaa paboTta peanunsyeTcsi: HENOCPEACTBEHHO B MpoLecce ayaAuTOPHbIX
3aHATUN Ha Kadbeape npu BbINONTHEHUN NabopaTopHbIX paboT; B bubnunoteke, aoma.

MeToguyeckue peKkomMmeHaauuMmn no NnoAroToBkKe K 3aveTty C OLeHKOW

lMpn NOAroToBKE K 3a4eTy C OLEHKOM obyyaromnca AOMXKEeH NOBTOPUTb MPOMAEHHbIN
mMaTtepuarn B COOTBETCTBUM C y4eOHOM NporpamMmMon, NpUMEpPHbIM NepeyHemM y4ebHbIX BOMPOCOB,
BbIHOCALLMXCA HA 3a4eT 1 coaepXallunxca B AaHHON NporpamMmMe, UCronb3ys KOHCNEKT NeKLUMn 1
pekoMeHOoBaHHY nuTepaTypy. [pn Heob6xoaMMocTn MoXeT 0BpaTUTLCA 3a KOHCYNbTauuen u
MeToANYEeCKOM NOMOLLbIO K NpenoaaBaTernto.

15. lMepe4yeHb OCHOBHOW U AOMNOSNHUTENILHOW nNUTepaTypbl, PEeCypCoOB WHTEPHeT,

Heoo0XoAUMbIX ANSi OCBOEHUSI AUCUUMNIUHbI (CrucoK iumepamypbl 0GhOPMIISemcs 8 Coomeememauu
¢ mpebosaHusimu FOCT u ucrionb3yemcs obujasi cCK8O3Hasi Hymepauyus 07151 ecex UG08 UCMOYHUKOS)
a) OCHOBHasa nuTeparypa:
Ne n/n MCTOYHUK

1 Apbiwes, H. . dnsnyeckne MeToabl UCCreaoBaHUs U UX NPaKTUYECKOe NPUMEHEHNE B
XMMUYECKOM aHanuse : yyebHoe nocobue / H. I'. Apbiwes, KO. H. Measenes, M. W. Tokapes, A. B.
BvpuxuHa, H. H. KamkuH - Mocksa : lNpomeTen, 2015. - 196 c. - ISBN 978-5-9906134-6-1. - TekcT
: anekTpoHHbIN // OBC "KoHcynbTaHT ctvaeHTa" : [canTl. - URL :
https://www.studentlibrary.ru/book/ISBN9785990613461.html
2 Békkep, KO. Cnekrpockonus : pykooacTeo / KO. Békkep. — Mockaa : TexHocdepa, 2009. — 528
c. — ISBN 978-5-94836-220-5. — TekcT : anekTpOoHHbIN // JlaHb : 9NeKTPOHHO-6MGNMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/73013
3 Jlebepes, A. T. Macc-cnekTpoMeTpusl B opraHn4eckon xmmmm : yyedHoe nocobue / A. T. Jlebeges.
— 2-e usg., nepepab. n gon. — Mockea : TexHocdepa, 2015. — 704 c. — ISBN 978-5-94836-
409-4. — TeKCT : aNeKTPOHHbIN // J1aHb : anekTpoHHO-6ubnmoTevHas cucrema. — URL:
https://e.lanbook.com/book/110953

6) nononHWTenbHas nuTepaTtypa:

Ne n/n NcTouHUMK
4 | lledpeposa, O. B. MonekynsipHas crniektpockonus : y4eb. -meTog. nocobue / Jlledpenosa O. B. -
MBaHoBO : MBaH. roc. xuMm. -TexHon. yH-T. , 2016. - 95 c. - ISBN --. - TeKCT : 3NeKTPOHHbIN //

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

5 KOpoeckas, M. A. OcHOBbI opraHu4eckon xmMmun : y4ebHoe nocobue / M. A. KOposckas, A. B.
KypkuH. — 4-e n3g. — Mockea : Jlabopatopus 3HaHuin, 2020. — 239 ¢. — ISBN 978-5-00101-
757-8. — TeKCT: 3NeKTpPOHHbIV // JlaHb : 3nekTpoHHo-6MbnunoTtedHass cuctema. — URL:
https://e.lanbook.com/book/135515

6 CadmynuHa, A. I'. TeopeTnyeckne MeToabl UccrieqoBaHUs NPOAYKTOB OPraHMYecKoro CUHTe3a :
y4yebHoe nocobue / A. I'. Cacdbuynuna, P. I'. Tarawesa - Kasanb : apatenbctBso KHUTY, 2018. -
88 c. - ISBN 978-5-7882-2406-0. - TekcT : anekTpoHHbINn // OBC "KoHcynbTaHT ctygeHTa" : [canT].
- URL : https://www.studentlibrary.ru/book/ISBN9785788224060.html

7 dunatosa, E. A. dyHKUMOHANM3ALNSA OPraHNYEcKUX coeanHeHun : y4ebHoe nocobue / E. A.
dunatosa. - PoctoB H/[ : KOPY, 2020. - 167 c. - ISBN 978-5-9275-3498-2. - TekcT :
anekTpoHHbIN // ABC "KoHcynbTaHT ctyaeHTa" : [canTl. - URL :
https://www.studentlibrary.ru/book/ISBN9785927534982.html

B) MH(OPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble Pecypcbl (oduLmanbHble pecypcbl UHTEPHET) :

Ne n/n Pecypc
8 Cant 3oHanbHon Hay4yHown 6mbnmoTekn BopoHeXcKoro rocygapcTBEHHOro yHuBepcuteta. —Pexum
goctyna: http://www.lib.vsu.ru
9 OBC «YHuBepcutetckas bubnuoteka online», http://biblioclub.ru/
10 OBC «KoHcynbTaHT cTygeHTay, http://www.studmedlib.ru
11 OnekTpoHHO-6nbnuoteyHas cuctema "laHb https://e.lanbook.com/



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/

16. lMepe4yeHb y4eOHO-MeTOAUYECKOro obecne4vyeHMA ANA CaMOCTOATENIbHOW pPaboTbl
(y4ebHo-memodudyeckue pekomeHOauuu, rnocobus, 3adaqyHuKU, MemoOuYecKue yKa3laHUsi [0 8bIrO/IHEHUIO
rpakmu4ecKux (KOHMPOoJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcToYHMK

y 3agaunuk no VK- n AMP-cnekTpockonuu nekapcTBeHHbIX NpenapaToB 1 BUONOrMYeckn aKTUBHbIX
coeanHeHun : y4ebHoe nocobue / A. A. Baknbaes, C. HO. MNaHblimHa, O. B. NoHomapeHko [v ap.].
— Tomck : TTY, 2019. — 124 c. — ISBN 978-5-94621-810-8. — TeKCT : aneKTpoHHbIN // J1aHb :
3NEeKTPOHHO-6MbnMoTeyHas cuctema. — URL: https://e.lanbook.com/book/148676

17. Obpa3oBaTenbHble TEeXHOMOrMKU, WUCMoONb3yeMble TMpU peanusauum Yy4yebHoOM
AUCLUMNIUHBLI, BKIOYas AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorum (OOT,
3neKTpoHHoe obyyeHue (J0), cMewaHHOe OOy4YeHue):

18. Mpu peanuzaunn y4ebHON AUCLMUNANHBI UICNOMNb3YHTCHA 3f1IEMEHTbI 3IEKTPOHHOrO 06y4eHuns
(30) wn pnctaHumoHHble obpa3oBaTenbHble TexHonormn (OOT) B yactu ocBoeHus
NEKUMOHHOro Martepuana, npoBefeHus TeKywen W MpoMeXyTO4YHOW aTTecTauuu,
npoBefeHns 4actn nabopatopHbix paboT M camocToAaTenbHOW paboTbl oby4varowmxcs no
avcumnnuvHe, nossonswwme obecneumBaTb OMNOCPeAOBaHHOE B3auMmopencTeve (Ha
pacctosHuM) npenogasaTtenen u oby4valowmxcs, BKIYas WMHCTPYMEHTbl 3NEeKTPOHHON
WHopMauUMoHHO- obpa3oBatenbHon cpeabl BIY «OnekTpoHHbI yHuBepcuteT BlY»
(https://edu.vsu.ru), npoBeaeHne BeOGMHApPOB, BUOEOKOH(EPEHUMI, B3aMMOLENCTBME B
couceTax, NOCPeACTBOM 3f1IeKTPOHHOW NOYTbl, MecceHaXepoB. [na 0CBOEHUs ANCLMUNIIHDI
pEKOMEHAYeTCs CMUCOK NMTepaTypbl U pecypchbl AnA 3eKTPOHHOro obyyenus (30) (n. 15).

NS [OOCTMXEHMA Lenu OCBOEeHWUst Yy4yeOHOM [UCLMMNIUHBI, MOBbILWEHUS KayecTBa
obpazoBaHuMa ” GHOPMMPOBAHUA KOMMETEHUMA MUCMONb3YHTCA ayauTOpHble  (nekuuwu,
nabopaTopHble) U BHeayAUTOPHbIE/MHTEPaAKTUBHbIE (CaMocTosiTeNlbHaa paboTa CTyAeHTOB)
dopmbl 00y4eHus.

AyOumopHsble:
OCHOBHbIMWN BMAaMu ayauvToOpHOM paboTbl SBNAOTCA Nekuun n nabopatopHble paboTbl. OHK
pewawT 3agayn ¢opMMpOBaHMA W pas3BUTUS NPOEeCcCUoHanbHbIX YMEHWA U HaBbIKOB
oby4aroLwmxcs.

Jlekyuu BknoYaloT B ceba nocnegoBaTenbHOE N3M0XEHNEe MaTepuana npenogasartenem
B TOM 4MCNEe C WCMNOMb30BaHMEM MYNbTUMEOUAHOIO MNPOEKTopa Ans KOMMbITEPHON
npeseHTaLun n BugeomMaTepuanos.

JlabopamopHbie pabombl - OpMa opraHumsaumm oby4veHus, MHTerpupyloLas

TEOPETUKO-METOLONOMMYECKNE 3HAHUS, NPAKTUYECKME YMEHUSA U HaBblKN CTYAEHTOB B €4AMHOM
npouecce y4ebHO-MCCnenoBaTeNbCKOro Xxapakrepa.
B xone BbinonHeHua nabopaTopHbix paboT CTyaeHThl BbipabaTbiBalOT YMEHUS aHanNM3MpoBaThb,
Aenatb BbiBOAbI U 0000LWEHNs, NONb30BaTbCA Pa3nUYHbIMKA - NPUEMaMu  U3MEPEHUN,
crnekTpanbHbIMM MeTOAaMMN aHann3a, opopMnATb pe3ynbTaTbl 3KCNEPUMEHTOB. PoOpMMPYIOTCA
npakTnyeckne npodeccnoHanbHble HaBblKM  CMEKTPanbHOrO  aHanu3a  OpraHM4yecKux
COoeNHEeHUN.

BHeaydumopHnbie:
PaboTta B rnobanbHon cetu (Ucnonb3oBaHne VIHTEepHEeT-TEXHONOrMIM), NOUCK Hay4YHOW W”
MeToanyeckon nHgopmaumn.

19. MaTepmanbHO-TeXHU4YECKOe obecneyeHme AUCLUUNIUHbI:
CneunanusnpoBaHHasa mebenb, Wwkad BbITsSKHOMW, nabopaTopHble Nnpubopkl, 06opyaoBaHme,
rnocyaa ans CMHTe3a u uccnegoBaHusi OpraHNYeckux coeguHeHun, aksagnctunnatop 43-10,
0aHsa BogsHas LB-140, Becbl aHanutndeckne HTR-220 CE Shinko VIBRA, komnnekc ans
NcnapeHns XXNOKocTen, MMKPOCKon MeamunHekum bnomean-6 (TpuHo), umdposas kamepa TC-
1.3, pedppaktomeTp NPD-454 B2M, npuHTep nasepHbin Samsung ML-1641, HOyTOyK, MX-
mMacc-cnektpomeTp, BOXXX-macc-cnektpomeTp


https://e.lanbook.com/book/148676

19. OueHoYHbIe cpeacTBa AnsA npoBeneHus TeKyu.|e|7| n I1p0Me)KyT0'-IHOI7I aTtrectauuu

Mo peweHnto kKadenpbl OLEHKN 3a 3a4eT MOryT ObiTb BbICTaBSIEHbl MO pe3ynbTaTtam
TeKkylwen atrectauum obyvarlleroca B CeMecTpe, HO He paHee, YeM Ha 3aKJH4UTENIbHOM
3aHATUW. NMpun Hecornacum CTyaeHTa C OLLEHKOM NOCNeAHWI BnpaBe cAaBaTh 3K3aMeH/3a4yeT Ha
obLWmMx ocHOBaHUAX.

|-|Op$|,EI,OK OLEeHKN OCBOEHNA o6yqa+om,|/|M|/|c;| yqe6Horo MaTtepuana onpeagendertcad
coaepxaHunem cneayrunx pasgenos gUCUUMITUHDBILL

Ne HanumeHoBaHue pasgena inankaTop(bi)

n/n ONCLMMNMHBI (Moayns) KomneTerLys K%ﬁgﬁi”u”fm Ouetodhble cpenctea
1. |OCHOBHbIE NPUHLMMbI IAEPHOMO
MarHMTHOro pe3oHaHca
MK-1 MNK-3.1 YcTHbIN onpoc
NK-1.2
2. MnK-1.1
MK-1.2 YCTHBIN 0NpoC;
XMMUYECKUI COBUM U CMNH- MK-1 MK-2.1 ’
CMNHOBOE B3aMMoOencTemne MK-2 MK-2.2 KOHTpOIbHas patoTa
NK-2.3
MnK-2.4
3. NK-1.1
AoepHbin adpdpexTt NK-1.2
OBepxay3epa u MnK-1 NK-2.1 VCTHBI OMDOC
KoppensiuMoHHas NK-2 NK-2.2 P
cnekTpockonusa AMP NnK-2.3
MK-2.4
4, MnK-1.1
NK-1.2
(OCHOBHbIE MPUHLMMbLI Macc- MnK-1 NK-2.1 YCTHBIN onpoc;
CrneKkTpoMeTpum NK-2 NK-2.2
NK-2.3
MK-2.4
5 |®dun3nKo-xMmmnyeckme oCHoBBI NK-2.1
3aKOHOMEpPHOCTEN Macc- NK-2.2 .
CNEeKTPOMETPUYECKOrO pacnaga MK-2 NnK-2.3 YCTHbIit Onpoc
N HanpaBreHun parmeHTaumm NnK-2.4

COeINHEHN Ba)KHENLLINX
KnaccoB OpraHNYeckmnx

coegNHEeHN
6 [Xpomato-macc- MNK-2.1
CrMeKTpoMeTpUYeCcKme MeToabl AK-2 MK-2.2 YCTHbIN onpoc;
KayeCTBEHHOro 1 NnK-2.3
KONIMYEeCTBEHHOIoO aHanmsa MNK-2.4
OpraHM4YeckUx CoeanHEeHNN
7  [MpakTuyeckne oCHOBBI MK-2.1
MHTEepnpeTauun Macc-CrnekTpoB MK-2 NK-2.2 YCTHBI Onpoc
N yCTAHOBMNEHWS CTPYKTYpbI MNK-2.3 ’
BeLLECTE MK-2.4 KOHTponbHas paboTa

M pomMeXyTo4HaaA aTTecTtauna

y MepeyeHb BONPOCOB
cdopma KOHTPOSIsI - 3a4ET C OLLEHKOM

20 TvnoBble OLEHOYHbIe cpencTBa U MeToguYecKuMe MaTepuanbl, onpegensilowue
npouenypbl OLeHUBaHUSA

20.1 TeKyWwMn KOHTPOSb yCNneBaemMocTn
KoHTporb ycnesaemMocTu No ANCUMINIIMHE OCYLLECTBIAETCH C MOMOLLIO CreAyoLWmUX OLEHOYHbIX
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CpPencTB:
JlTabopaTtopHbie paboThl

MNepeyeHb NnabopaToOpHbIX paboT:

«[pakTnyeckme ocHoBbl NpobonoaroToBkn n pernctpaummn AMP cnekTpoB»

«OnpegeneHne HanMunsa PyHKUMOHaNbHbBIX FPYNN B CTPYKTYPE OpraHnyecknx coeguHernin no AMP
cnekTpam»

«OnpegeneHne CTPYKTypbl OpraHMyeckux BelecTts No AaHHbIM AMP cnektpomeTpun. PelueHne 3agay»
«PacyeT xummyecknx casuros no nHkpemeHTam. Paclumdposka AMP H cnekTpos nepsoro nopsaka.»
«Paclumndgposka cnektpos SAMP *H Bbicluero nopsaka.»

«Mcnonb3oBaHne KOMNbIOTEPHBIX NporpamMm, mogenupytowmx AMP cnekTpbl»

«YcTaHoBreHne 6pyTTo-hopmMynbl COEAUHEHNSA, UCXOASA U3 MHTEHCUBHOCTEN N30TOMHbIX MUKOB
MOREKYISAPHOIro NOHa»

«YCTaHOBMEHME MO Macc-CNeKTPY CTPYKTYPHON hopMyIibl coeanHeHns. dparmeHTaumnsa opraHn4eckux
COEeVHEHUN»

«AHanM3 N MOHUTOPUHT COCTaBa CMecen OpraHMYeckuX CoOeaUHEeHNn METOAOM XpOMaTO-Mace-
CreKTpoMeTpumn»

Onucanune TexHonornm npoesegeHnA

INa6opaTopHble paboTbl BKMOYAT CaMOCTOATENbHY NPoOpaboTKy TeopeTuyeckoro mMatepuana
obyyalmmcs, u3yyeHMe MeToAMK MPOBeAeHUs U MNaHUMpoBaHME JKCMEepUMEHTa, OCBOEHMWe
U3MepUTENbHbIX CPeacTs, 06paboTKy U MHTEPMNPETALIMIO SKCNEPUMEHTASbHbIX AAHHbIX.

Mpu 3awmte nabopatopHon paboTbl (coade oT4yeTa O ee BbIMOSIHEHUN) oby4valoWwmnca A0MXeH
yMeTb OObSACHATb LEenu, 3agayun, Xop NpoBefAeHus paboTbl, ee pe3yrnbTaTbl, CAenaHHble BbiBOAbI, a
TaKXe OCHOBHblE KOHCTPYKTUBHbIE 0COBEHHOCTU MCNONb3yeMoro 06opyaoBaHus.

TpeboBaHUA K BbIMONHEHMIO 3a@aHUI (UNW LLKAMbl U KPUTEPUMN OLIEHUBAHWS)

Kpumepuu oueHku nabopamopHoti pabomei

YpoBeHb
Kputepum oLieHMBaH1A KOMMETEHLWI cchopmupoBaHHocTy | LLkana oueHok
KOMMEeTEeHLMN

Obyyarwutica enadeem meopemuyecKumMu OCHO8aMu Memodos
aHarnu3sa, nabopamopHasi paboma ebirosiHeHa, cdernaHbl rpagusibHble [NosbiweHHbI
HabmodeHus u 8b1800bI (Gonyckaromces Hekomopsble ypogeHb
MarsiocyulecmeeHHble owUbKuU, komopbie cmydeHm obHapyxusaem u ba3soenbili yposeHs
6bicmpo  ucripasnisem  caMocmosimenibHO — unu - npu  romouiu| lopozoeskili yposeHb
rperio0asamesiem)., 4rmMo CO0Meemcmayem 0C80EHUI0 KOMMIemeHyudll.
Obyvarowutics He 3Haem MemoOUKU BbIMOSIHEHUST MpaKkmu4Yeckol
pabombl U ee meopemuyecKux OCHO8, HE MOXem CaMOCMmOsIMmeslbHO
rnposecmu uccriedosaHue, denaem epybbie owubku 8 uHMepnpemayuu He 3aumero
MOSTYYEHHbBIX Pe3ynibmamos, He MOoXxem CcghopMynuposames 6bI800bl,
ochopmumsb pabomy, 4mo coomeemcmayem He OCB0EHUK
KomrnemeHuyud.

3aumeHo

20.2 NMpomexyTo4yHasa aTtrectauus

MNMpomexyTouHasa aTTecTaumsa No ANCUUMIIMHE OCYLLECTBNAETCA C MOMOLLBHO CIeAyoLWmnX
OLEHOYHbIX CPeacTB:
CobecedosaHue o bunemam K 3a4emy ¢ oueHKoU

MNMepeyeHb BONPOCOB K 3a4eTy C OLLEHKOM:
1. ®usumyeckme ocHoBbl AMP. MarHutHble sagpa. [lapameTpbl cnektpoB AMP  (xumuyeckun caswr,
WHTEHCMBHOCTb CUrHamna, KOHCTaHTa CNWH-CMMHOBOrO B3ammogencTsus). NoarotoBka obpasuos, ycrnosus
CbEMKW CNEKTPOB.
2. MoneKkynapHbI MOH U U3OTONMHbIE MUKK B CrIEKTPax HU3KOMo U BbICOKOro paspelueHud. MonekynapHas
dopmyna. NHaekc BoOOPOAHOM HEHACHILLEHHOCTMW.
3. dakTopkl, onpeaensowme XMmMm4eCcKknn CaBur.
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4. ®parMeHTHblEe MOHBI. [oMonornyeckne cepmm MOHOB. BbIBPOCHI MPOCTENLLMX HEUTPANbHbIX YacTuL.
Hanbonee MHTEHCMBHbIE MUKW B MAacC-CNeKTpax.

5. MpsiMoe 1 HenpsiMoe CMUH-CMMHOBOE B3anmoaeicTeme. MynbTUnneTHoCTb curHanos B cnektpax AMP 1H.
KoHcTaHTbl cnnH-cnnHoBoro B3ammopaencteus (KCCB).

6. MeTtoabl 1 cuctembl BBoAa obpasuos. Metoabl noHnsaumn. loHnsaums B raszoeom ase. [JecopOumoHHas
noHu3sauus. MoHnsauma npm ncnapeHnn: Macc-cnekTpomeTpus ¢ TepMopachblfieHNeM, Macc-CneKTPoOMeTPpUS
C aneKkTpopacnbifieHneM.

7. AMP *H cnekTpocKonusi oTAernbHbIX KNacCoB OpraHNYecknux coeauHeHun. Yrnesoaopoasbl.

8. CTabnnbHOCTb MOHOB M HENTParbHbIX YacTuy,. lNMpaBuno BeiIGpoca MakCcMMarnbHOro ankunbHOro paaukana.
MpoyHOCTb XMMUYecknx ceazen. PparmeHTaumun. MNeperpynnupoBKu.

9. Cnektpockonua AMP *3C.

10. AHanuzatopbl Macc. MarHuTHele CeKkTOpHble Macc-crnektpomeTpbl.  KBagpynonbHble  Macc-
cnekTpoMeTpbl. Macc-cnekTpoMeTpbl €  MOHHOM NOBYLUKOW. BpemanponeTHble Macc-CnekTpoMeTpbl.
TaHgemHasa macc-CnekTpoMeTpus.

11. N'omo- n reteposaepHbie A30.

12. a3oBas xpomaTtorpadgusi/macc-cnektpomeTpus. Tunbl XpoMaTorpaMmm ¢ permcTpaumen MOHHOro Toka.
13. AMP *H cnekTpockonus oTAeNbHbIX KNacCOB OPraHNYeCKUX CoeaMHeHNN. OyHKLMOHamNbHbIe
NPoOn3BOAHbIE YINEBOOOPOLOB.

14. YKngkoctHasa xpomaTtorpadusi//macc-cnektpoMeTpus. Tunbl Macc-CnekTpoMeTpoB. AHanmn3 o6beKToB
OKpYyXatoLLen cpeqbl.

15. BzanmocBsasb KCCB 1 CTpyKTypbl OpraHMyecKknx CoOeAMHEHUN.

16. Macc-cnekTpbl OCHOBHbIX KITACCOB OPraHMYeCcKnX CoeanHeHUn (yrnesogopoabl).

17. AsymepHasa AMP cnektpockonusa. KoppensaunoHHble CNeKTpbI.

18. Macc-cnekTpbl OCHOBHbIX KITACCOB OpraHMYecknx COeaUHEHUN (rmgpoKeuncogepkaline coequHeHns).
19. NpumeHeHne A30 anga ycTaHOBMEHNSA CTPYKTYPbl BELLECTB.

20. Macc-cneKkTpbl OCHOBHbIX KaCCOB OpraHNYecknx coeauHeHni (OKCOCOeaNHEHS).

OnucaHue TexHonorum nposeaeHns

[MpomMexyToyHas aTtTectaums NPOBOAMTCH B COOTBETCTBMM C [1ONOXEHWEM O MPOMEXYTOYHON
aTTecTaumn obydaromxcsa no nporpaMmmam BbiCLLIEro obpasoBaHus.

KOHTpOnbHO-M3MepUuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTaumMu BkMYawT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMAIOLWNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUKW, MO3BONSLWME
OLIeHUTb CTeneHb COOPMUPOBAHHOCTM YMEHUM.

TexHonorna NnpoBeaeHns 3a4yeTa C OLLEHKON

1. Boigada 6mMneToB K 3a4eTy C OLEHKOM M YUCTbIX NIUCTOB OTBETOB. (buneTtbl K 3a4eTy C OLEHKON
BblgaloTCsl 00y4yaroLWMMCa MHAMBUAYANbHO).

2. dukcnpoBaHMe BPEMEHM Hauvana 1M [oBedeHMe [0 CTYAEHTOB BPEMEHM OKOHYaHus 3a4veTta C
OLIEHKOWN.

3. OTBeThl oby4arWwmMxca Ha OUNeTbl K 3a4eTy C OLUEHKOM B MUCbMEHHOM BUAE C 3arofIHEHWEM
nunctoB oTeeToB. ([1pn HEOBXOANMOCTM B HUX KPOME TEKCa NMPUBOOATCS PUCYHKN, CXEMbI, Tabnumubl,
anarpamMmbl).

4. Coop 6uneToB K 3a4eTy C OLEHKOW U1 NTIUCTOB OTBETOB.

5. MNMpoBepka NMCTOB OTBETOB U BbICTaBfIEHNE OLIEHOK.

Bo Bpemsi 3ayeTa C OLEHKOV oOOGydyaloliMMcs 3anpeliaeTcs pasroBapuBaTb, XOOWUTb MO
ayauTopum, Nonb30BaTbCs COTOBLIMU TenedoHamu, wnaprankamm, KOHCNeKTaMm, y4ebHkammu 1 apyrow
y4eGHO-MeToaMYEeCKON NUTepaTypol, a Takke BHOCUTb MOMETKM B 9K3aMeHaUMOHHble GuneThbl.
CTyOeHTbl, HapyLUMBLUVE NepeYncrieHHble TpeGoBaHUs, yaansaTcs ¢ 3a4eTa C OLEHKOWA.

TpeboBaHUS K BbIMONHEHWIO 3aaHWN, LIKanbl U KPUTEPUUN OLIEHUBAHNSA
MNpw oueHBaHUM pe3ynbTaTtoB OOYYEHNsI Ha 3a4eTe C OLEHKOM MCNOMb3YTCH CriedyloLume nokasaTenu:
1) 3HaHMe y4ebHOro maTtepumana QUCLMNINHBI;
2) ymMeHu1e NpUMEHATb TeopeTUYecKkne 3HaHUA A8 peLleHns NPakTUYecknx 3agav;

3) BnageHve TeopeTUYeCKMMN OCHOBaMMN ANCUMMINHDBI, COCOBGHOCTb UNMICTPUPOBATL OTBET
npumepamu, caktamu, 4aHHbIMU HayYHbIX UCCRNeaoBaHWU.

[ns oueHVBaHWs pe3ynbTaToB 0Oy4YeHMsl Ha 3a4eTe C OLeHKOM 1cnonb3yeTcs 4-6annbHas Wwkana:
11



COTITMHYHO», «XOPOLUO», «yAOBNETBOPUTENIbHO», KHEYOOBJIIETBOPUTEIIBHO».

lMokasaTenn OOCTUXKEHUS 3a4aHHOIo YPOBHA OCBOEHUA KOMMNETEHUNN!

YpoBeHb
KpuTepuu oLeHMBaHUA KOMMNETEHLNIA chopmuposa LLkana oueHok
HHOCTH
KOMNeTeHLUUN
OOyuvatowmincss B MOMHOM Mepe BrageeT MOHATUWHBIM  annapaToMm MNoBbILLEHH OTnnyHo
OUCUMMIMHBI,  CMocobeH  WMNMCTpUpoBaTb  OTBET  MpUMeEpamu, bIA
dakTamu, JaHHbIMU Hay4YHbIX nccnenoBaHuin, NPUMEHSATb YPOBEHb
TEOPETUYECKNE 3HAHUS OIS PELUEHMS MPAKTUYECKUX 3afad
OOyuvatowmincss BnageeT MOHATMIHBIM annapaTtoM OUCUMUMIMHBI, HO BasoBbin XopoLuo
JonyckaeT oTaenbHble OWNOKN Npy 0TBETax Ha BONPOCHI. YPOBEHb
OOyuvatolmincss  4acTM4HO  BrageeTr  TeopeTUYecKMMyM  OCHOBaMM MoporoBbi YpaoeneTeBopuTe
OUCUMMIWHBI, He YyMeeT MNPUMEHNATb TeopeTUYecKne 3HaHusa nOns YPOBEHb NbHO
peLleHns NpakTUYeCcKMX 3agay.
O6yuvatoLmincss 0eMOHCTPUPYEeT OTPbIBOYHbIE, dparMeHTapHble 3Ha- - Heynoenetsopu
HWs1, JonyckaeT rpybble ownbKu. TEnbHO

BapwaHTbl 3aaaHui AN KOHTPONbHOMW PaboThbl:

1. SIMP pacwudpoBbIBaeTCA Kak:
@ A0EPHbI MarHUTHBIA Pe30HaHC

C SAAEPHbIN MOSIEKYNAPHLIN PE30HAHC

> SAAEPHbIN MarHUTHBIN pPeHecaHcC

2. XMnYeckum caBur - 3TO:

cOBur aToma nog AericTBUEM XUMUN

0

cMelleHne 4acTtoTbl NpodaBneHna aapa nog OencTBneM XMMNYECKOro OKpPY>XeHUNA

MeOULNHCKUIA TEPMUH

3. KonuuecTBeHHas xapakTepucTuka CNUH-CNMHOBOIo B3auMOAeNCTBUA:

AenbTa
nepemMeHHas

KOHCTaHTa

4. EpvHMLA U3MepeHUss XMMUYEeCKoro casura, HesaBucsLasl OT YacToThbl:

{ ry
iv
M.A.

HM

.

5. MyanVII'IneTHOCTb CUrHana mMeTuUribHOMn rpynnbl B COCTaBe 3TUJIbHOIro 3amMecTuTens:

CUHrmeT
ayoénert

Tpunnet

6. MynbTUNNeTHOCTbL CUrHaNoB NPOTOHOB B cocTaBe ¢pparmeHTa —O—CH(CIl)—CH>—NO>:

TpunneT, TpunneT

12



Tpunnet, ayénet

CUHIMEeT, CUHImMeT

CoctaBpTe cxeMy (parMeHTamun OyTHpo(eHOHa, Macc-CHEeKTp

KOTOPOTO IIpeOCTaBJICH HIKE.

100 L%

a0

70 Frs

S0 )

40 = S° —

3o 5 “CaH,

20 ~CGaH,

10 . e 146
o 4 PRPRUUR W P8 T | N N I , —ull | |
20 30 40 50 80 70 a0 20 100 110 120 130 140 150

m'z

OtBet: Cxema (pparMeHTannN OyTHpodeHOHA

CaH,co*

N
m/z 71 ﬁ ::Zc ?05
Ph-C—CHy-CoHs l
m/z 148
CaH7"* PRt —= m/z 51
miz 43 J - CoHy miz 77
+
OH
F>h-g—<‘:H2
m/z 120

OnuncaHve TexXHONornM NPoBeAEHUst KOHTPOSbHOWM PaboThl

OueHKa 3HaHWI, YMEHMI N HaBbIKOB, XapakTepuayroLias atanbl GOpMMPOBaHMS KOMMNETEHLMI B paMKax
N3yYeHNa ANCUMNINHBI OCYLLIECTBNAETCA B XOA4e TeKyLLen aTTecTaumm.

BuneT ¢ 3agaHnsMy KOHTPOMbHOM paboTbl 0ByYatoLWmics BbIBMpaeT 13 Yncna NnpeanoXeHHbIX 1 nepen
OTBETOMEMY NPEAOCTABNAETCS BpEMSA AN NOAroTOBKU, 00bIYHO 40-45 MUH.

TpebGoBaHNA K BbIMONIHEHUIO 3a4aHUN (UK WKalbl U KPUTEPUU OLLEHUBaHUA)

[lna oueHnBaHus pe3ynbTaTtoB KOHTpOJ'IbHOVI pa6OTbI NCNOJ1b3YyeTCA LUKaa: «3a4TeHO», «He 3a4YTEHO».

OueHka Kputepuu oyeHok

3auymeHo lpu peweHuu 3adaHull KOHMPOIbHOU Pabombi MPOOeMOHCMPUPO8AHO 3HaHUE
meopemuyecKux 0CHO8 OUCUUMIUHBI, YMEHUE NPUMEHSIMb Meopemuyeckue
3HaHUs 07151 pelleHuUst rnpakmu4yeckux 3adau.

He 3aumeHo lMpu peweHuu 3adaHuli KOHMPOsIbHOU pabomel cmydeHm deMoHcmpuUpyem
omcymcmeue 3HaHuli meopemudyeckux 0CHO8 OUCUUMIIUHBI, OH HE MOXem
MpUMeHUMb MoJly4eHHble meopemuYecKue 3HaHusl Orisi pelweHus 3adau.

[na npoBeaeHust AMarHoCTMYeckMx paboT C Lienbl OLEHKM OCTaTOYHbIX 3HAHMI NO pesynbTaTtam
OCBOEHUS AucUMNMHbI «MeTodbl U TeXHUYecKne cpeacTBa AN UCMbITAHUS OpraHWYecKUX COeAMHEHWUIN
NPaKTUYECKOro HasHauYeHNs» PeKOMEHAYTCS crieayoLime 3agaHus.

13



TecTtbl C BbI60pOM npaBUbHOro oTeeTa U3 NpeanoXXeHHbIX BO3MOXHbIX.

1. METOO AMP ...

1) OCHOBaH Ha aHanu3e CneKkTPoB rNoMUHecLeHLuK B npouecce AMP

2) UCronb3ylT AN aHanu3a BeLlecTB, B CTPYKTYpe KOTOPbIX MMEHTCS aToMbl C siApaMu C HEYEeTHbIM
YMCINOM MPOTOHOB

3) ocHOBaH Ha B3anMOAENCTBMMN BELLECTB C ANIEKTPOMArHUTHLIM U3MyYEeHNEM B MUKPOBOSTHOBOM AMana3soHe
4) ucnonb3yloT ONsi aHanv3a BeLllecTB, B CTPYKTYpe KOTOPbIX MMEKTCSH aToMbl C sapamu, obrnagarowpmmm
CMUHOBBLIM YUCITOM, OTNIUYHBLIM OT 0.

2. B CMEKTPE AMP H MYNbTUMNNETHOCTb CUMHANIOB MPOTOHOB METWUIIEHOBbLIX MPYMMN B
CTYKTYPE X-CH2-CHz2-Y

1) oybner, gybner

2) kBapTeT, gybner

3) Tpunnert, TpunneT

4) TpunneT, cuHrneT

3. B MIK-CMEKTPAX Y/CNO N MHTEHCMBHOCTb NOMOC MNOMMOLWEHMA BANEHTHbLIX KONEBAHUI
rTMOPOKCUIBbHbBIX PYTN 3ABUCUT OT

1) BO3MOXHOCTM 06pa3oBaHUSA MEXMONEKYNAPHbLIX BOOOPOAHBLIX CBA3EN

2) rmbpugmsaumm C-atoma, cessaHHoro ¢ OH-rpynnon

3) BNMAHWEM coceHUX rpynmn

4) pyHKUMOHanNbHbIMK ocobeHHocTaMy OH-rpynnbl

4. B VIK-CMEKTPAX MEPBUYHbLIX AMMHOB B PA3BABIEHHbLIX PACTBOPAX YMWCIO MOSIOC
BANEHTHBIX KONIEBAHWUI N-H PABHO

1) 2

2)1

3) 4

4) 3

5. B MACC-CIMNEKTPOMETPUU CTPYKTYPA KITACTEPA MNMNKOB B OBJIACT MONEKYNAPHOIO NOHA
OBYCJIOBJIEHA

1) 3apsiaom noHa

2) maccon nsoTona

3) N30TOMNHBIM COCTABOM 3fIEMEHTOB, BXOAALLMXB CTPYKTYPY OPraHNyYecKoro coeAMHeHNs

4) nonoxeHuem anemeHTa B Neprnognyeckom cucteme

TecTbl 6e3 npeanoXeHHbIX BO3MOXHbIX BapUaHTOB OTBeTa

1. B WK-CMEKTPOCKOMN KONEBAHUA ATOMHOW TPYMMUPOBKW, ONA KOTOPOW CUNOBbLIE
MOCTOAHHBLIE CBA3EN UNN MACCbI CUITbHO OTNINMYAKOTCSA OT OCTAITbHOW YACTW MONEKY/b
HA3bLIBAIOTCA

2. MNPV TMOITIOWEHNN PEHTTEHOBCKOIoO WM3NYYEHUA TMPOUCXOOAT WSMEHEHUA B
OHEPIETUYECKOM COCTOAHNU

3. B WK-CMEKTPOCKOMMM YACTOTbl KONEBAHUW COMPSKEHHBLIX ®PACMEHTOB IO
CPABHEHWIO C HECOMPAXXEHHbIMW, KAK NPABWUITO
4. METOO MACC-CIMNEKTPOMETPUN OCHOBAH HA
5. B AMP-CMEKTPOCKOMNnMM PACLWLUEMIIEHME CUITHAIIOB B MYINbTUMNETbI OBYCIOBJIEHO
BIIMAHVEM
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