MMNHOBPHAYKN POCCUN
®EAEPAITbHOEMOCYAAPCTBEHHOEBIODKETHOEOBPA3OBATENBHOEYYPEXXAEHME
BbICLWWIEMOOBPA30BAHUA

«BOPOHEXCKWUN TOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayrowmn kadenpomn
OpraHN4yecKom XMmMmnm

(,I' s ‘\1
Uluxanues X.C.

noonucsk, pacuwugposka nodnucu

31.03.2025.

PABOYASA NPOrPAMMA YYEBHOW OAUCLUUNIIUHDI
B1.B.09 MeToabl U TeXHMYeCKMe cpeacTBa Anf UCNbITaHUA
OpraHu4ecKknx CoeAMHeHUN NPakTU4eCKoro HasHa4yeHus

Kod u HaumeHogaHue AucyunuHbl 8 COOM8eMcmeuU ¢ y4ebHbIM r1aHoM

1. Kog u HaumeHOBaHMe HanpaBreHus:
04.03.01 Xummsa

2. Mpodunb noaroroBku/cneumanmsaums:

Xumums

3. KBanudumkauma BbinyckHUKa: bakanasp

4. dopma o0byUeHUs: oYHas

5. Kachegpa, oTBevarowlas 3a peanusauuio AUCLUMUNIUHbI: kadeapa opraHM4yeckomn
XUMUM

6. CocTaBMTENU NPOrpaMmMmbil: KpbicuH Muxaun FOpbeBuY, A.X.H., AOUEHT

(®UO, yyeHasi cmerieHb, y4eHoe 38aHue)

7. PekomeHaoBaHa:
Hay4yHo-MeToanyeckum CoBeTom xmmmnyeckoro cdakynbteta, npotokon N2 10-03 ot
27.03.2025r

C nameHeHnamm ot 24.03.2026 (npotokon 3aceganHns HMC Ne 10-03)

8. YuebHbIn roa:_2028-2029 CemecTp(bl): _7




9. Llenu n 3agayum y4e6HON AUCUUNIIUHBI

Llenbto ocBoeHnsa y4ebHom gucumninHbl ABNSETCS:

Ha OCHOBE COBPEMEHHbIX NpeacTaBneHnin B 06nactn usanko-xmMm4yecknx MeTogoB aHanm3a
BeLLeCcTB (popMUPOBaAHUE Y CTYAEHTOB MOHUMAHUA OCHOB M MPaKTUYECKOro MpUMEHEHUs
KoMnneKkcHblx cnekTpanbHbix (MK-, AMP) u macc-cnekTpomMeTpuyeckmx MeTonoB [AJis
YCTaHOBJEHNA CTPYKTYPbl OpPraHN4yeCcKnX CoOeauHEHNN

3apaun y4ebHOoM OUCLMNINHBI:
CTYAEHTbl AONXHbI 3HaTb usndeckme ocHoBbl K-, AMP-cnekTpockonun n macc-

CrekTpomMeTpunn, nNOHMMaTb B3aMMOCBA3b CMNEeKTpalibHbIX

OaHHbIX WU CTPOEHUA

OpraHMYecKnUX COeAVHEHUI ANSl YCTaHOBMIEHUSA UX CTPYKTYPbI.
10. MecTo yuyebHOM AucuMNNUHbI B cTpyKType OOI:

BapuamueHasi yacme 6rioka b1

N3yuyeHune Ha3BaHOro Kypca npeanonaraeT, YTo CTYAEHT BnageeT 3HaHNSAMUN ANCLUUMIIUH
6a3oBoro npodeccnoHanbHOro uukna: pusnka; Xmmus.

11. MnaHupyeMmble pe3ynbTaTbl OOy4eHUA NoO AucuMnanHe/Moaynko (3HaAHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNTaHupyeMbiMU pe3ynbTaTaMn OCBOEHUSsI obpa3oBaTeNnibHOM
nporpaMmmbl (KOMNeTeHLUMSAMU) U MHOUKATOPaMU UX OOCTUXKEHUA:

Koa HassaHue Koa(bl) MHaukaTtop(bl) MnaHupyemble pe3ynbTaTbl 06yyeHus
KOMMNETEHLMM
MK CnocobeH MnK-1.1 O6ecneunBaet cbop | 3HaTb:
-1 OCYLLECTBNATD Hay4Ho- - CTaHAApTHbIE METOAbI BblAENEHNSA, NOMYYEHNS,
KOHTPOIb TEXHUYECKON naeHTudrkauMm u  nccnegoBaHns  CBOWCTB
KayecTBa CbIpbS, (Hay4HoW) 6MONOrMYECKN aKTUBHbIX BELLECTB;
KOMMOHEHTOB U nHopMauuu, - UICTOYHVKN HAyYHO-TEXHMYECKOW MHGOpMaLmm
BbINYyCKaeMmoii Heobxoanmon ans XypHanbl OTEYECTBEHHOW W MeXAyHapOoLHON
NpoAyKLMM pelleHnsa 3agad Hay4HOW NepuoaMKK, OCHOBbI NOMCKa NaTEHTHON
XNMMNYEeCcKoro nccnepgoBaHuA, Mchopmau,mm;
Ha3HaYeHus, MOCTaBMEHHbIX YMeTb:
npoBOAUTL crneunanucTom - OCYLLECTBMATb NMOUCK HAaYy4YHO-TEXHUYECKON
nacnopTusaumio ©ornee BbICOKOW WHOpMaLUK C UICNOSNb30BaHMEM PECYPCOB CETU
TOBaPHOIA KBanupukauum MHTepHeT, 6a3 faHHbIX;
npoayKuun Bnapetb: )
- fpuemamy  Moucka  Hay4HO-TEXHUYECKOW
WHopmaLmm
MK-1.2 | Cocraenget 3HaTb:
aHanMTUyYecKni - MeToAbl NIaHMPOBaHUA 3KCNEPUMEHTA.
0630p YMeTb:
nMTepaTypHbIX - 0pOpMISTb OTYET O pe3ysibTaTtax Nomcka
NCTOYHUKOB MO nHdopMaLuu;
3apaHHOMN Bnapetb:
TemaTtuke, - MeToAammu COCTaBneHMs oT4yeTOoB o]
opopmnAeT OoTYeTbl | pe3ynbTaTax NMoucka; HaBblkaMy MraHUpPoBaHuUS,
0 BbIMOJSTHEHHbIX aHanu3a u 0606LeHnA pe3ynbTaToB.
Hay4Ho-
nccnenoBaTenbCKUX
paboTtax no
3agaHHoun chopme
MK CnocobeH nK-2.1 3HaeT u MoxeT 3HaTb: COBpPEMEHHblEe 3KCNepuUMeHTasbHble U
-2 MCrnonb30BaThb NPUMEHATb Ha pacyeTHO-TeopeTnyeckKune MeToabl ans
COBpEMEHHbIE npakTuke YyCTaHOBEHUS cocTaBa n CTPYKTYpbI
aKcnepumeHTan COBpEMEHHbIe OpraHn4yeckmx coeauHEHUN.
bHblE U 3KCNEepUMEHTanbH | YMeTb: NCnosnb30BaThb Ha npakTmke
pac4yeTHo- ble METOAbI ANA COBpPEMEHHblE  MeToAbl  (PU3NKO-XMMUYECKOTO
TeopeTnyeckme yCTaHOBNEHUA aHannsa Ona  ycTaHOBMEHWA cocTaBa W
MeToAbl AN CTPYKTYpbI CTPYKTYpPbl OPraHN4€CKNX COEOUHEHU.
yCTaHOBIEHUs! XUMu-eckux BnageTtb: 6a30BbiMM HaBblIKamMu UCMONb30BaHUA
coeanHeHnN




CTPYKTYpbI 1
nuccnenoBaHus
peakLMOHHOW
Crnoco6bHOCTN
XUMUNYECKNX
coeuHeHn
" nop,
pykoBoACT
BOM
cneunanuc
Ta 6bonee
BbICOKOM
KBanuguk
auum

COBpeMeHHON annapatypbl U 06paboTku AaHHbIX
Npu NPOBEAEHNN HaY4YHbIX UCCNEL0BaHWIA.

MNK-2.2 Cnocob6eH nsyyatb
peaKkLMOHHY0
CNoCcoBHOCTb
XUMUNYECKNX
COeINHEHUN C
npmmeHeHmeM

TUNOBbLIX
3KCrnepuMeHTarsbH
bIX U pacyeTHo-
TeopeTN4YecKnx
MeTo[0B

3HaTb: TeopeTn4eckme OCHOBblI KOMIJIEKCa
COBpPEMEHHbIX MEeToO0oB aHanmn3a And OUEeHKN U

noATBEPXAEHUS CTPYKTYpbI 06bEKTOB
UCCneaoBaHus;
YMmeTb: opraHu3aums ] npakTuyeckoe

nposefeHve MeponpusaTUiA No cTaHgapTusaumu
Bewects u martepuanoe (cbop, aHanus wu
06paboTka Hay4HO-TEXHMYECKOW MHOopMaLmm,

HeobxoaMMmon angd peLleHuns 3ajau,
NocTaBNeHHbIX creunanucTtom Oornee BbICOKOMN
KBanudukaumn);

Bnapgetb: HaBblkamu cbopa, aHanuza u

06paboTKN Hay4YHO-TEXHUYECKOW MHGOopMaLuK,
npueMamMu MeTporiormyeckoro  obecneyveHus
MeponpuATMA No cTaHOApPTU3aLMM BELLECTB U
maTepuarsos.

12. O6bem AUCUMNNMHbI B 3a4YeTHbIX egauHuuax/vyac.(e coomeemcmeuu ¢ y4ebHbIM AaHoM) —
4/144 .

dopma NpoMeXYTOHYHOMN aTTeCTaLMW (3adem/sKk3ameH)

13. TpyAoeMKOCTb No BuAamM y4ebHom paboTbl

3a4eT C OLIeHKOU

TpynoemMKocTb
Buga yyebHol paboTbl Bcero Mo cemecTpam
7 cemecTp
AyOMTOpHbIE 3aHATUA 108 108
nekuuu 36 36
B TOM YUCHE:; npaKTuyeckue 72 72
nabopaTopHble
CamocTosiTenbHan paboTa 36 36
dopma NPoOMEXYTOYHON aTTecTauum
(3a4em c oueHkol)
Wtoro: 144 144

13.1. CopepxxaHue AUCLMNIINHDI

Ne Peanusauyusa
n/n HaumeHoBaHue paspena
ONCUMNINHDBI C
pasgena CopepxaHue pasgena gucumnnivHbl NOMOLLIbIO
ANCUNMIINHBI o
OHNanH-Kypca,
QYMK *
1. NNekuun
1.1 OcHoBHble ®dunsnyeckme ocHobl AMP. MarHutHbele agpa. https://edu.vsu
NPUHLMIbI MapameTpbl cnekTpoB AMP (xumnyeckuin cagur, .ru/course/view
A0EepHOro WHTEHCMBHOCTb CUrHana, KOHCTaHTa CrMH-CMMHOBOIo .php?id=17550
MarHUTHOro B3ammogencTems). NMoprotoska obpasLos, yCnoBus
pe3oHaHca CbEeMKM CMEKTPOB.




1.2 | Xumunueckun cogur | dDakTopbl, onpeaensaoume XMMNYecKuin CoBur: https://edu.vsu
N CNUH-CNUHOBOE 3NeKTPOHHOE BNUSHWE 3aMecTUTenen, BrmaHue nonen | .ru/course/view
B3aNMOLENCTBUE MarHUTHO-aHM30TPOMHbIX FPYNM, B3auMogeNCTBME .php?id=17550

MarHUTHbIX SAEep N 3NEKTPOHOB Yepe3 NPOCTPaHCTBO,
BNUAHWE pacTBopuUTenen n temnepaTtypsl. [Npamoe u
HenpsiMoe CMuH-CNNHOBOE B3anMOLENCTBYE.
MynbTunNneTHoCTb curHanoB B cnekTpax AMP 'H.
KoHcTaHTbl cnnH-cnnHoBoro B3ammogenctamsa (KCCB).
B3anmocBasb KCCB u cTpyKTypbl oOpraHuyeckmnx
coeanHeHun. AMP 'H cnekTpockonus oTaenbHbIX
KIaCCcoB OpraHn4ecKnx coegmHeHmin. CnekTpockonus
AMP 13C.

1.3 | AgepHbii adhdekT "omo- n reteposagepHsie ADO0. MNpumeHenne A0 ana | https://edu.vsu
OBepxay3zepa u yCTaHOBMNEeHUs CTpYKTypbl BewecTs. [symepHaa AMP .ru/course/view
KoppensunoHHasa cnekTpockonuda. KoppenaunoHHble CnekTpbl. .php?id=17550
CrneKTpocKonums
AMP

1.4 | OcHoBHble MeTopapl 1 cuctembl BBOAa obpa3suos. Metoapl https://edu.vsu
NPUHLMMbI Macc- noHusaumn. loHnsauua B rasosomn pase. .ru/course/view
crnekTpoMeTpuu IecopbunoHHasa noHmsaums. MloHmsaumsa npu .php?id=17550

ncnapeHnmn: Macc-CnekTpoMeTpus €
TepmMopacrblfieHMeEM, Macc-CNeKTPOMETpUS C
aneKTpopacnbifieHneM. AHanM3aTopbl Macc.
MarHuTHble CEKTOpPHbIE MacC-CNEKTPOMETPbI.
KBapgpynonbHble Macc-crnekTpomMeTpbl. Macc-
CMEKTPOMETPbI C MIOHHOW NOBYLLKOW. BpemsanponeTHbie
Macc-cnekTpomeTpbl. TaHgeMHas Mmacc-
CMEKTPOMETPUSI.

1.5 | ®usuko- C1abunbHOCTb MOHOB U HEWTpPabHbIX YaCcTuL,. https://edu.vsu
XUMmn4yeckme MpaBuno BbIbpoca MakCMMarnbHOro ankuibHOro .ru/course/view
OCHOBbI papukana. Npo4YHOCTb XMMUYECKNX CBASEMN. .php?id=17550
3aKOHOMEpPHOCTEN ®parmeHTauun. Neperpynnuposkn. MonekynapHbIn
mMacc- NoH. Macc-cnekTpbl OCHOBHbIX KNlaCCOB OpraHnyecKux
CMeKTpoMeTpUYecK | coemHeHun (yrneBooopoabl, rmapokeuncoaepxatime
oro pacnaga v COeOUHEHUS, OKCOCOEeAMHEHMS, KApOOHOBbIE KUCMOTbI U
HanpaBneHnn NX NPOM3BOAHbIE, OPraHMYeckne coegmMHeHNs a3oTa,
dhparmeHTaLmu reTepoumnknnyeckme coeguHeHuns).
coenHEHNI
BaXHeMNLLMX
Knaccos
OpraHn4eckux
coeanHEHNI

1.6 | XpomaTto-macc- "a3oBas xpomartorpadusa/macc-cneKTpoMeTpus. Tunol https://edu.vsu
CNEKTPOMETPUYECK | XpOMaTOrpaMm C peructpaumein MOHHOro ToKa. .ru/course/view
ne metoabl CkopocTtb cbopa AaHHbIX. KonmyecTBeHHbIN aHanus. .php?id=17550
KayeCTBEHHOro n KunpkocTtHas xpomatorpadus//macc-cnekTpoMeTpus.

KONUYECTBEHHOTO Tunbl Macc-cnekTpomMeTpoB. AHanM3 o6bLEKTOB
aHanu3a OKpyXatoLen cpefbl.

OopraHuyeckKux

coeanHeHNI

1.7 | lMNpakTuyeckne MonekynapHbIi MOH U U30TOMHbIE MUKK B CEKTPax https://edu.vsu
OCHOBbI HU3KOro U1 BbICOKOrO paspeLlueHnd. MonekynsipHas .ru/course/view
NMHTepnpeTauuun dopmyna. MHgekc BooopoaHON HEHAChILWEHHOCTMU. .php?id=17550
Macc-CneKTpoB n A3oTHoe npasuno. OnpeaeneHne cogepXxaHus n3otona
yCTaHOBEHS 13C B npupoaHbIx obpasuax. PacueT nsotonHom
CTPYKTYpbI YNCTOTbI coeaMHEHN. PparMeHTHbIE NOHbI.

BELLIECTB "omonoruyeckne cepmm MOHOB. BeiGpochkl NpocTenLmx

HelTpanbHbIX YacTul,. Hanbonee MHTEHCUBHbIE NUKM B
macc-criekTpax. BubnmoTekn macc-cnekTpos.




2. MpakTu4eckne saHaTUA

3.1 OcHoBHble ®dusndyeckume ocHosbl AMP. MarHutHbele agpa. https://edu.vsu
NPUHLMIMbI MapameTpbl cnektpoB AMP (xumn4veckuii cagur, .ru/course/view
A0EpPHOro MHTEHCUBHOCTb CUrHana, KOHCTaHTa CrUH-CMMHOBOIO .php?id=17550
MarHWTHOro B3ammogencTeus). MoarotoBka o6pasLo., ycrnosus
pe3oHaHca CbEMKN CNEKTPOB.

3.2 | Xumunuyeckun capur | dakTopbl, onpenensaowme XMMn4Yecknin COBur: hitps://edu.vsu
N CNUH-CNUHOBOE 9NEeKTPOHHOE BNNsiHUE 3aMecTuTenemn, BNMsaHue nonen | .ru/course/view
B3anmopnemncTeune MarHUTHO-aHM30TPOMHbIX FPYNM, B3auMogencTame .php?id=17550

MarHuTHbIX SAEP U 3NEKTPOHOB Yepes NpOCTPaHCTBO,
BNUAHWE pacTBoputenen n Temnepartypsl. [1psamoe n
HenpsaMoe CMNH-CNNHOBOE B3aMMOLENCTBME.
MynbTUNNEeTHOCTb curHanos B cnekTpax AMP 'H.
KoHCcTaHTbI crnuH-cnnHoBoro B3ammogencteus (KCCB).
Bzaumoceasb KCCB n CcTpyKTypbl OpraHn4yeckux
coeguHenuin. AMP 'H cnekTpockonusa oTaenbHbIX
KIlacCoB OpraHnyecknx coegnHeHmin. CnekTpockonums
AMP 13C.

3.3 | AnepHbii achdekT "omo- u reteposagepHsle AS0. MNpumeHeHne A0 ana | https://edu.vsu
OBepxay3epa u YyCTaHOBMNEHUA CTPYKTYpbI BewecTB. [1symepHas AMP .ru/course/view
KoppensiunoHHasa cnekTpockonua. KoppenaunoHHble CcnekTpbl. .php?id=17550
CMEeKTpOoCKoNns
AMP

3.4 | OcHOBHble MeToabl 1 cuctemMbl BBoga o6pa3suos. MeTtoapl https://edu.vsu
NPUHLMMNbLI Macc- noHuzaumn. NoHmsauma B ra3oBon gase. .ru/course/view
CneKkTpoMeTpumn HecopbunoHHas noHnsaums. loHnsaums npm .php?id=17550

nucrnapeHuu: Macc-CnekTpoMeTpus C
TepmMopacnblfieHMEM, MacC-CNEKTPOMETPUSA C
anekTpopacnbineHnem. AHanM3aTopbl Macc.
MarHuTHble CeKTOpHble Macc-CrnekTpoOMeTpbI.
KBapgpynonbHble Macc-crnektpomeTpbl. Macc-
CMEKTPOMETPbI C MIOHHOW NIOBYLLKOW. BpemsinponeTHble
Macc-CnekTpomeTpbl. TaHgeMHaa Mmacc-
CMEeKTPOMETPUS.

3.5 | ®usuko- C1abunbHOCTb MOHOB U HEWTpPANbHbIX YacTUL,. https://edu.vsu
XUMuyeckmne MpaBuno BbIbpoca MakCMMarnbHOro ankuibHOro .ru/course/view
OCHOBBI pagukana. [Npo4YHOCTb XMMUYECKMX CBA3EN. .php?id=17550
3aKOHOMEpPHOCTEN ®parmeHTaumu. MNeperpynnuposku. MonekynspHbIn
mMacc- NoH. Macc-crnekTpbl OCHOBHbIX KITaCCOB OpraHUyeckux
CMEeKTPOMETPUYECK | CoeanHeHuIn (YrneBo4opOabl, TMApoKcuncogepxatimue
oro pacnaga v COeAIHEeHUS, OKCOCOeAMHEeHNS, KapOOHOBbIE KMCNOTbI U
HanpasneHun UX NPOU3BOAHbIE, OpraHMyeckne coegmMHeH1s asoTa,
dhparmeHTaLmu reTepoumnknuyeckme coeguHeHuns).
coeIMHEeHN
BaXHEeMNLIMX
Knaccos
OopraHu4eckux
coeinHeHNI

3.6 | XpomaTto-macc- ["a3oBas xpomartorpagusa/macc-cnekTpoMeTpus. Tunbl https://edu.vsu
CMEeKTPOMETPUYECK | XpoMaTorpaMmm C peructpaumein MOHHOro ToKa. .ru/course/view
ne MeToabl CkopocTb cbopa faHHbIX. KOnMyYeCcTBEHHbIV aHanu3. .php?id=17550
KayeCTBEHHOrOo U XunpkoctHaa xpomatorpadusi//macc-cnekTpoMeTpus.

KONUYECTBEHHOTO Tunbl Macc-cnekTpoMeTpoB. AHanM3 06bLEKTOB
aHanu3a OKpYy>XaloLLen cpegpl.

OopraHnyeckKux

coeguHeHnn

3.7 | MNpakTtnyeckune MonekynapHbIN MOH U M30TOMHbIE MUKK B CNEKTpax https://edu.vsu
OCHOBbI HU3KOro 1 BbICOKOro pa3spelueHnsa. MonekynspHas .ru/course/view




MHTepnpeTauun dopmyna. Haekc BOAOPOAHON HEHACBILLEHHOCTH.

Macc-CneKTpoB n A3oTHoe npasuno. OnpeaeneHne cogepXxaHus n3otona
yCTaHOBIEHS 13C B npupoaHbIx obpasuax. PacueT nsotonHom
CTPYKTYpbI YNCTOTbI COeaUHEHNI. PpParMEHTHbIE NOHBI.

BELLIECTB "romonoruyeckne cepmm MOHOB. BeiGpockl NpocTenLmx

He|7|Tpar|be|x 4YacTuLl. Hanbonee MHTEHCUBHbIE NNKK B
MaccC-CnekTpax. bubnuotekn MacCC-CneKTpoOB.

.php?id=17550

13.2.

Tembl (pasaensl) AMCUUNUHBI U BUALI 3aHATUI

HanmeHoBaHue Tembl
(pa3pena) oMCumnnmnHbI

Buapl 3aHATMI (KONNMYECTBO YacoB)

Jlekuumn

[MpakTuyeckne

CamocTosiTenbHas
paboTta

Bcero

OcHoBHbIE MpUHUMUMNbI
AOQEepHOro MarHMTHOro pe3oHaHca

10

12

26

XUMMNYECKUIA CABUT N CMNH-
CMUHOBOE
B3aumMoaencTeme

14

24

ApepHbi acpdekT OBepxay3epa
N KOppensAuMoHHas
cnektpockonua AMP

10

18

OcHoBHbIE npuHUUNbl Macc-
CNeKTpoMeTpunn

10

18

DU3NKO-XMMNYECKME OCHOBBI
3aKOHOMEPHOCTEN Macc-
CMEKTPOMETPUYECKOro pacnaga
W HanpaBneHun oparmeHTaLmm
COENHEHUN BaXHENLInxX

KIaccoB OpraHUYecKumx
coeuHEeHuNn

16

XpomaTto-macc-
CMEKTPOMETPUYECKNE METOADI
KayeCTBEHHOIO U
KONMMYEeCTBEHHOro aHanu3a
OpraHnyYecknx

coeguHeHun

10

20

MNpakTnyeckne ocHOBbI
MHTepnpeTauun macc-
CMEKTPOB U YCTaHOBIIEHUS
CTPYKTYpbl BELLECTB

12

18

NToro:

36

72

36

144

14. MeToguueckue ykasaHuUs onsi ooy4aroLWmxcsa No 0CBOEHUIO AUCLUMIMIIUHDI

B yuebHOM npouecce ncnonb3ytoTcsa cnegytowime opmbl paboTb:

- npoBeAeHne NeKuuHn,

- NnpoBeAeHNe NPaKTUYECKNX 3aHATUN,

- BHeayaunTopHaa CaMoCToATElIbHaA pa60Ta CTyOEeHTOB.




OpraHun3aLmnoHHas CTpyKTypa JIEKLIMOHHOIO 3aHATUS:

1. dopMynmnpoBKa TEMbI, Lenen 3aHATusA, NocTaHoBKa NpobseMHoro Bonpoca.

2. PaszbacHeHue BOMPOCOB  TEOpeTU4ecKoro n NPaKTUYECKOro

nnaHa gna  peLueHns NocTaBneHHon Npobnemei.

3. PaccmoTpenune nyten peweHma npobeMHOro BOnpoca Ha KOHKPETHbIX MpUMepax.

4. 3aknoyeHune, (hopmMynMpoBKa BbIBOLOB.

5. dopMynupoBKa 3agaHuns AN caMoCToATeNbHOM AomaluHen pabotbl. O3ByyYmBaHue

TEeMbl CeayoLwero 3aHAaTus.

Llenbio MPaKTUYECKUX 3aHATUI SBNAETCa cuctemaTtmsaums uM 0600lieHne 3HaHun Mo
nlyyaemon Teme wunu pasgeny, opMuMpoBaHWE HaBbIKOB paboTbl C WCTOYHWKAMWU Hay4HO-
TEeXHUYECKON MHGOPMaLUUK, XypHanamMm oTe4eCTBEHHON N MeXAyHapoLHOW Hay4yHOW Mepuoanku,
oBfafeHne OCHOBaMM MOUCKA MNaTEHTHOW WHQOpPMauuW, pasBUTME YMEHUN COMNOCTaBNATb U
CpaBHMBATb pa3Hble TOYKN 3peHud. [loarotoBka K MPAKTUNMECKOMY 3aHATUIO npegnonaraet
CaMoCTOATENbHYI0 NPOpPaboTKy y4eBbHON N HayYHO-TEXHUYECKOWN NNTepaTypbl NO COOTBETCTBYOLLUM
BOMpoCam.

OpraHunzaunoHHas CcTpyKTypa APaKTUYECKOro 3aHATUS:

1. ®opmynupoBKa Lenen 3aHATUA U OTBETbI Ha BOMPOCHI CTYAEHTOB.

2. O3HaKoMIeHne C TeOpPETMHECKON OCHOBOWN paboTbil.

3. O6cyxaeHune Bonpocos paboTbl.

4. OTBeTbI Ha BONpPOCHI NpenogasaTens n CTYAEHTOB.

CamocTosiTenbHaa paboTa npegnonaraeTt, Kak perynspHyi MOArOTOBKY CTYOEHTOB K
pa3nn4yHbiM opMaM 3aHATUMK, TaK U BbINOSIHEHWE OTAESNbHLIX 3a4aHun B npouecce U3yvyeHus
TeopeTU4ecKnx MOMOXEHNA B Xoae MpoBeAeHua 3aHATUN. BHeayamutopHaa camocToaTesibHas
paboTa BKYaeT NpopaboTKy KOHCNEKTOB NPeAbIoyLUNX NEKUNA, BbINOSIHEHME 3a4aHu B paMKax
NOArOTOBKU K MPaKTUYECKUM 3aHATUSAM, KOHCNEKTUPOBaHWE MaTepuana no TeMam, BbIHOCUMbIM Ha
CaMOCTOATESNIbHOE U3yYeHMe.

Takxe 3annaHnMpoBaHa NOAroToBKa CTyaeHTaMun pecpepaTtoB No 3afaHHbIM TEMaM.

Tekywan aTTectauma obecneumBaeT MNPOBEPKY OCBOEHUA y4yebHoro MaTtepwuana,
npnobpeTeHnss 3HaHNn, YMEHNA N HABbIKOB B MPOLLECCE ayaUTOPHON U caMocToATeNbHOM paboThl
ctyaeHToB. OHa BKIYaET perynspHyto paboty Ha MPaKTUYMECKUX 3aHATUAX. [pyu NMOAroToBKE K
TeKylwen artrectaumm CTyAeHTbl W3y4yalT pekOMeHOOBaHHYI npenogasaTeneMm nurtepaTtypy.
lMnaHupoBaHMe W oOpraHu3aumsa Tekywen aTTecTauumn OCYLLECTBNAETCS B COOTBETCTBUM C
copgepxaHuem paboyen nporpaMmmbl 1 KaneHgapHO-TEMaTUYECKMM NS1aHOM C NpMMEHeHneM oHaa
OLEHOYHbIX cpeAcTB. Tekywasa atTectauus ssBNaeTcs o6a3aTenbHON, ee pe3ysbTaThl OLEHNBAOTCA
B 6anbHOM cMcTEME M MOTYT ObITb YUYTEHBLI MPY NMPOMEXYTOYHOW aTTecTaunmn 06y4arLLMXCS.

Tekywmn KOHTPONb MPOBOAUTCA MYTEM MPOBEPKU BbINOSHEHUS AOMALUHEr0 3aAaHus,
BXOZHOro KOHTpONA (B BUAE TECTOBbIX 3afaHni).

KOHTpOfb OCBOEHWS TeOpeTUYEeCKoOro maTepuana mnpoBOAMTCA MoCne MpOCnyLnBaHUS
CTyAeHTaMu NIEKLMOHHOro MaTepuana no Kaxzaou teme B Buae pedepara unm KOHTpPosibHOM paboThbl.
ExeHepenbHO CTyAeHTbl MMEKT BO3MOXHOCTb BbIICHATbL BCE BOMPOCHI, OCBOEHME KOTOPbIX
BbI3blBAET TPYOHOCTWU, HaA KOHCYNbTauMAX C JIEKTOPOM B creuuarnbHO OTBEOEHHble AOJis 3Toro
KOHTaKTHble 4acbl. B npouecce peanusauum Kypca 3annaHMpoBaHO MpoBeAeHUE KOHTPOJSIbHbIX
paboT 1 KONNOKBMYMOB.

lMpy noAroToBKe K NPOMEXYTOYHOW aTTecTaumm (3a4eTy € OLEHKon) HeobxoaMMo onnpaTbes
Ha pEeKOMEHAOBaHHbIE NUTEpATypHble WCTOYHUKMK, MaTepuan JeKuuMn, MNpaKTUYeckmx pabot
(TeopeTnyeckaa 4acTb), obpa3oBaTefibHble MHTEPHET-pecypcbl. Heobxooumo CTpyKTypupoBaThb
BECb MaTepuvan, peKkoMeHOyeTCca Mo KaxAoMy BOMPOCY COCTaBUTb KPaTKUW OMOPHbLIN KOHCMEKT,
COCTaBMWTb CrOBapb KIOYEBbIX TEPMUHOB. [n1a noBbieHnA 3 HEKTUBHOCTU, MO Mepe NOBTOPEHMUS
MaTepuana. HeobxoAuMO NPOBOOUTH aHanM3 B3aMMOCBA3M Pa3fU4YHbIX Pa3fenioB AMCLMMIIMHDI
O6yyeHne nuy C OrpaHUYEHHbIMU BO3MOXHOCTAMMU 3[40POBbS OCYLLECTBASETCA C YY4eTOM WX
NHOMBMAYanbHbIX NCUXO-U3ndeckmx ocobeHHocTen. [na nuuy ¢ HapylweHMeM cnyxa uHgopmaums
no y4yebHOM JucuMNAMHE nNPeaocTaBnsAeTcd Ha OyMaxHOM WM 3NEKTPOHHOM HOCcUTEne,
[OnycKaeTca MNpUCYTCTBME aCCUCTEHTOB W CypAONepeBOAYMKOB Ha 3aHATUAX. [1pomexyToyHas

7



aTTecTauma Ofsi Takux CTYAEHTOB MPOBOAMTCH B MUCbMEHHOW hopMe C obLMMU KpUTepusimu
OLIEHMBAHUS; NP HEOOXOAMMOCTUN BPEMS NOATOTOBKM Ha 3K3aMeHe MOXET ObiTb YBENNYEHO.

[na nuy ¢ HapyLueHnem 3peHuns AonyckaeTca ayananbHoe npegocTaBneHne nHpopmaumm ¢
NCMOMb30BaHNEM MPOrpaMM-CMHTE3aTOPOB pPeyn, a TakXe MCMoSib30BaHME 3BYKO3aMMCbIBaAOLLMX
YCTPOWCTB Ha Nekumsix. Ha 3aHATUsAX TakXe MOXET MpUCYTCTBOBATb acCUCTEHT. [pu npoBeaeHun
NPOMEXYTOYHON aTTecTauun AN fuL, C HapyLeHneM 3peHust TECTUPOBAHNE MOXET ObITb 3aMeEHEHO
Ha yCcTHoe cobecefioBaHMe. BpeMsl MOArOTOBKUN Ha 3K3aMeHe MOXET ObiTb YBENUYEHO.

CTyAeHTbl C HapyLeHMsIMU OMOPHO-ABUraTeNbHOro annapata MOryT MpoXoauTb YacTb
3aHATUI gUCTaHUMOHHO [poMeXyTouHasa aTTecTaums Ans HUX NPOBOAMTCS Ha OOLUMX OCHOBaAHMSX,
npv HEO6XOAUMOCTU NpoLeaypa 3K3aMeHa MOXET ObiTb peanM3oBaHa ANCTaHLMOHHO.

15. TlepeyeHb OCHOBHOW U [OMOJIHUTENILHOW §UTEpaTypbl, PECypCoOB WHTEPHeT,

HeobXxoaUMbIX ANsi OCBOEHUS ANCUMUNIIUHbI (Crucok numepamypbl 0GhOPMIISEemMcs 8 COOMeememeuu ¢
mpebosarusmu TOCT u ucrionb3yemcsi obuwjasi ckeosHast Hymepauusi 07151 ecex 8Ud08 UCMOYHUKOS)
a) OCHOBHas nuTepartypa:
Ne n/n MIcToYHNK

1 Apbiwes, H. T. ®uaunyeckne metoapl UCCREA0BaHNA N UX NPAKTUYECKOE NMPUMEHEHNE B
XUMMn4eckom aHanmse : yyebHoe nocobue / H. . Apbiwes, KO. H. Meaosenes, M. V. Tokapes, A. B.
BypuxuHa, H. H. KamkuH - Mocksa : [NpomeTten, 2015. - 196 c. - ISBN 978-5-9906134-6-1. - Tekct
: 9NeKTpoHHbIV // ABC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785990613461.html
2 békkep, HO. CnekTpockonus : pykoBoacTteo / HO. békkep. — MockBa : TexHocdepa, 2009. — 528
c. — ISBN 978-5-94836-220-5. — TeKCT : 2N1eKTPOHHbI // J1aHb : aNeKTpoOHHO-6MbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/73013
3 | INebepes, A. T. Macc-cnekTpoMeTpus B OpraHM4eckon xumum : yyebHoe nocobue / A. T. Ilebenes.
— 2-e u3g., nepepab. n gon. — Mocka : TexHocdepa, 2015. — 704 c. — ISBN 978-5-94836-
409-4. — TeKcCT : aNeKTPOHHbIN // IaHb : aneKTpoHHO-6nbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/110953

6) pornoJiHnuTernbHaa nutepartypa:

Ne n/n McToYHMK
4 | Nedpepora, O. B. MonekynsapHasa cnektpockonus : y4eb. -meTtog. nocobue / Jlecbeposa O. B. -
MBaHoBO : MBaH. roc. Xum. -TexHos. yH-T. , 2016. - 95 c. - ISBN --. - TeKCT : aNeKTPOHHbIN //

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

5 FOposckasi, M. A. OcHOBbI opraHudeckon xmmnm : y4ebHoe nocobue / M. A. KOposckas, A. B.
KypkuH. — 4-e nsa. — Mocksa : JlabopaTtopus 3HaHuin, 2020. — 239 c. — ISBN 978-5-00101- 757-
8. — TeKcCT : aneKTpOHHbIN // JlaHb : aNeKTpoHHO-6ubnmnoteyHaa cuctema. — URL:
https://e.lanbook.com/book/135515

6 CadpunynuHa, A. I'. TeopeTnyeckue mMeToabl NCCNeAOBaHUA NPOAYKTOB OpraHMYeckoro CUHTesa :
yuebHoe nocobue / A. I'. CadomynuHa, P. I'. Tarawesa - KasaHb : M3gatensctBo KHATY, 2018. -
88 c. - ISBN 978-5-7882-2406-0. - TekcT : anekTpoHHbIN // QBC "KoHcynbTaHT cTyaeHTa" : [canT].
- URL : https://www.studentlibrary.ru/book/ISBN9785788224060.html

7 dunaToBa, E. A. ®DyHKUMOHaNM3auusa opraHM4ecknx cCoeanHeHun : yuebHoe nocobue / E. A.
dunarosa. - Poctos H/[], : ODY, 2020. - 167 c. - ISBN 978-5-9275-3498-2. - TekcT :
anekTpoHHbIn // SBC "KoHcynbTaHT ctygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927534982.html

B) MH(POPMaLMOHHbIE 311EKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmarnbHble pecypchbl MHTEPHET) :

N2 n/n Pecypc
8 www.lib.vsu.ru 3HE BI'Y
9 https://biblioclub.ru/ 3bC «YHusepcumemckas bubnuomeka online»
10 https://e.lanbook.com/ 36C «/laHb»
11 https://urait.ru/ 36C «Obpa3osamenbHas nnamgopma KOPAUT



https://www.studentlibrary.ru/book/ISBN9785990613461.html
https://e.lanbook.com/book/73013
https://e.lanbook.com/book/110953
http://www.lib.vsu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
https://www.studentlibrary.ru/book/ISBN9785788224060.html
http://www.studentlibrary.ru/book/ISBN9785927534982.html
https://e.lanbook.com/book/135515
http://www.studentlibrary.ru/book/ghtu_010.html

16. lNepe4yeHb y4yeOHO-meTOAMYECKOro obecneyeHUs ANA CaMOCTOATESNIbHOW pPaboTbl
(yyebHo-memoduuyeckue pekomeHOauuu, rocobus, 3adayHuku, MemooOudecKue yKaszaHus 110 8bIMOTHEHUIO
rpakmuy4eckux (KOHmMpoJibHbIX), Kypcosbix pabom u 0p.)
Ne n/n UcTouHmnK

1 3apgayHuk no NK- n AMP-cnekTpockonum nekapcTBEHHbIX NpenapaToB M 6UONorMyeckn akTMBHbIX
coeavHeHun : yuebHoe nocobue / A. A. bakubaes, C. HO. MaHbluunHa, O. B. NoHomMapeHko [u ap.].
— Tomck : TI'Y, 2019. — 124 c. — ISBN 978-5-94621-810-8. — TeKcCT : 9neKTpOHHbIN // J1aHb :
3NIeKTPOHHO-6MbNMnoTevHasa cuctema. — URL: https://e.lanbook.com/book/148676

17. UHchopmaLMOHHbIE TEXHOSOMNU, UCNOoNb3yeMble ANA peanu3auum y4ebHomn
ANCLMNINHBI, BKITKOYasA nporpamMmmHoe obecnevyeHne u MHopmMaLMOHHO-
crnpaBoOYHble CUCTEMBI (NPU HEOBXO0ANMMOCTH)

Mpu peanu3aumMm QUCLMMNINHBI UCMONb3YIOTCA Knaccuveckne obpas3oBaTefibHble TEXHONOrMn
6e3 3aMeHbl ayAMTOPHbIX 3aHATUI (NeKuMin U NPaAKTUYECKnX 3aHaTuin) Ha [ OT. Mpn peanusaunn
ONCUMMNANHBL MPUMEHAIOTCA pa3fn4YHble TUMbl NEKUMN (BBOAHAsA, 0630pHble, TEMATUYECKMe,
npobnemMHblie), APAKTUYECKUE 3aHAaTuA. [poBeaeHme TeKyLmx aTTecTaumin ocyLwecTBnseTca B
dopme nNpoBEpPKM [OMALUHWX 33a[aHUA, TECTOB, KOHTPOSbHbIX pPaboT, KOSOKBUYMOB.
lMpoBeaeHMe NPOMEXYTOUHbIX aTTecTalmMin ocyLLecTBNaeTca B hopme yCTHOro cobecenoBaHus
no KWM. CamocrtoatenbHas pabota no BCeM pas3genam npegnonaraeT BbINOSIHEHME
o6A3aTenbHbIX MUCbMEHHbIX AOMALWIHUX 3agaHui. [Ona  camocTtodaTenbHouW  paboThbl
pekoMeHayeTca CnUcok nutepatypbl. [pn peanusaumm ydebHON AUCUMNANHBI UCMOMb3YHTCA
3N1eMeHTbl 3NeKTpoHHoro obyyeHnsa (30) n AnCTaHUMOHHble 06pa3oBaTesibHble TEXHOOrMK
(OOT) B yactT ocBOEHMS NEKUMOHHOIO MaTepuana, npoBefeHnsa Tekylwen n NnpoMexyTo4HOn
aTTectaumu, nNPOBEAEHUA YacCTM MNPAKTUYECKUX 3aHATMN U CaMOCTOATENbHOM paboThbl
obyvatolmxcs  nNo  gucuunnuHe,  nossonswowme  obecneumBaTb  OnocpefoBaHHOE
B3aMMOAENCTBME (Ha pacCToAHMM) NpenofaBaTtenen n oby4varwmxcs, BKIoYaa NHCTPYMEHTDI
3M1IEKTPOHHOU WH@OpPMaLMOHHO-0bpa3oBaTtesibHon cpeabl BI'Y «OnekTpoHHbIM yHMBepcuTeT
BIry» (https://edu.vsu.ru/course/view.php?id=17550), nposeaeHve BeOWHapOB,
BUAEOKOH(EPEHUNIA, B3aMMOOENCTBME B COLCETAX, MOCPEeACTBOM 3SfIEKTPOHHOW MOYTHI,
MecCeHOXepoB. [N OCBOEHUA AUCUMMIAMHBI  TakKXe pPEeKOMEHAYTCA pecypcbl Anis
3NEeKTPOHHOro obyyeHus (n. 15).

18. MaTepuanbHO-TeXHU4YeCKoe obecnevyeHme AUCLUNIIUHDI:
CneunanuampoBaHHasa mebenb, WKad BbITAXHON, NnabopaTopHble Npubopbl, 060pyaoBaHue,
nocypna nnsi cMHTe3a 1 UccrnegoBaHusa opraHnyYecknx coeanHeHun, aksaguctunnatop 43-10,
0aHa BoagaHaa LB-140, secbl aHanutnyeckne HTR-220 CE Shinko VIBRA, komnnekc ansa
ncnapeHnsa XnaKoctem, MMKpockon MeanuuHcku buome-6 (TpuHo), umdposasn kamepa TC-
1.3, pecppaktomeTp NPD-454 B2M, npuHTep nasepHoin Samsung ML-1641, HOyTOyK, MX-
Macc-crnektpomeTp, BOXX-macc-cnektpomeTp

19. OueHou4Hble cpeacTBa ANA NPOBeAeHUSA TeKyLlern N NPOMEXYTOYHOM aTTecTauum

Mo pelleHnto Kadeapbl OLEHKM 3@ 3a4eT MOryT ObiTb BbICTaBMEHbl MO pe3ynbTaTtam
Tekywen atrectaumm obyvarowerocss B CEMECTpPe, HO He paHee, YeM Ha 3aKHYUTENbHOM
3aHATUW. pKn Hecornacum CTyAeHTa C OLEHKOW NnocneaHuii BnpaBe coaBaTb 9K3aMeH/3a4eT Ha
obLmMX OCHOBaHUAX.

MopspoK OLEeHKN 0CBOEHUS obyyatommMmuncs y4ebHoro matepuana onpegensercs
coaepXxaHnem crienyoLmx pa3aenos AUCUMNINHDIL:

Ne HanmeHoBaHwue pa3gena WHpmkatop(si)
" KomneTteHuus OCTUXEHUS OueHo4Hble cpeacTea
n/n ancumnnuvHel (mopyns) oMmneTeHL K.EC")MI'IeTeHLI,I/IVI H pea
1. |OCHOBHbIe NpUHLMMNbI AAEPHOro
MarHMTHOro pe3oHaHca
MK-1 MK-1.1 YCTHbIN onpoc
MK-1.2



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

2. MK-1.1
XVMUYECKMIN COBUT U CMINH- MNK-1.2 YCTHBI OMPOC:
CMMHOBOE B3anMOaencTane MK-1 MK-2.1 ’
K2 MK-2.2 KOHTpornbHas paboTa
3. AnepHbin adhdekT Hﬁ} ;
OBepxay3epa u K- I'IK:2.1
KoppenaunMoHHas MK-2 K. 2'2 YCTHBIN onpoc
cnekTpockonua AMP : e
4, MK-1.1
OCHOBHbIE NPUHLUMMbBI Macc- AK-1 Hﬁ;? y o
- -2. CTHbIV OMpoC;
CneKTpoMeTpum K2 MK-2.2
5 |®PuU3nMKo-xMMmu4eckme oCHOBbI MK-2.1
3aKOHOMEpPHOCTEN Macc- MK-2 NnK-2.2 v .
CMEKTPOMETPUYECKOro pacnaja : CTHbIN ONpoc
W HanpasneHun pparMeHTauum
cCoeIMHEHNI BaXXHENLLUUX
KIlaccoB OpraHn4ecKmx
coeivHeHNI
6 |[XpomaTto-macc- MK-2.1
CMEeKTpOMETPUYECKME MeTobI MK-2 MNK-2.2 YCTHBIN 0npoc;
Ka4yeCcTBEHHOro U ]
KONMYECTBEHHOrO aHanu3a
OpraHN4YecKnx cCoeanHeHuin
7  |MpaKTuyeckme OCHOBbI MK-2.1
WHTepnpeTaumm Macc-CneKkTpoB MK-2 MK-2.2 YCTHBIR Onpoc,
N yCTaHOBIIEHMS CTPYKTYpbI KOHTPONbHAR paboTa
BELLECTB

M pOMeEXyTOo4YHaaA atTectauma

y MepeyeHb BONPOCOB
chopma KOHTPOJIS - 3a4€eT C OLLEHKOM

20 TvnoBble OULEHOYHbIEe CpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensiolume
npoueaypbl OLeHMBaHUSA

Tekywaa atrectaumsa NpoBOAUTCS B COOTBETCTBUM C [MonoXeHMeM O Tekyllen aTtrectaumm
obyyvaloLmxcs no nporpaMmmam Bbiclero obpa3oBaHus BopoHeXCcKoro rocyaapCTBEHHOro
yHuBepcuteTa. OHa BKItoHaeT B cebsi HECKOSIbKO hOPM KOHTPOSA: NPaAKTUKO-OPUEHTUPOBAHHbIE
3apaHunsa/pomMaliHne 3apaHuda, KoHTponbHaa pabota, Tectbl, Pedepatbl, Konnoksuymsl,
HanpaBfieHHble Ha KOMMMEKCHYIO OLLEHKY 3HaHWU U HaBblKOB CTY4EHTOB.

ATTecTaums BKJIlOMAeT YCTHbIM OMpOC, KOTOPbIM MOXET MNpoBOAMTLCA KakK B opme
MHOMBMAYaNbHOrO Onpoca, Tak u ppoHTanbHon 6eceppbl. NMMCbMeHHbIE paboTbl NpeacTaBeHb
KOHTPOSbHbIMKU paboTamu n Tectamu. KoHTporbHble paboTbl MO3BONAT NPOBEPUTL 3HAHUSA U
YMEHWE CTYOEHTOB MPUMEHATb TeOopeTMYecKMe KOHUEenuuMm Ha npaktuke TecTtupoBaHue
ncnonb3lyeTca Anga ObICTPON OLLEHKN YPOBHA 3HAHMI NO ONpeaeneHHbIM TeMam.

KoHTponbHble paboTbl U TECTbl MOFyT NMPOBOAUTLCS KakK B 3M1EKTPOHHOW dopMe, TaK U Ha
3aHATMAX. Bpems BbINOMHEHWA 3TUX 3a4ay yCTaHaBnuBaeTcs npenogaBaTtenem. Pe3ynbratbl
TeKyLLlen aTTectaumm MoryT ObITb y4TEHbI MPU NPOBEAEHUN NPOMEXYTOYHOM aTTecTauum.

TexHomorns npoBefeHMs TeKyllerh aTTecTauuMn BKIIHYAET WCMOSb30BaHME 3NIEKTPOHHbLIX
pecypcoB AN opraHM3auuy npouecca KOHTPOJS, YTO NMO3BOJNIAET aBTOMAaTU3MPOBaTh OLEHKY U
XpaHeHve pe3ynbTaToB. MOHWUTOPUHI YCNEeBaeMOCTM OCYLLECTBISIETCA Yepe3 3NEeKTPOHHbIN
XypHan OLEHOK, YTO MO3BONAEeT npenofaBaTensaM U CTyAeHTam OTCreXuBaTb Mporpecc B
pexume peasnibHOro BpeMeHM!.

Bonpockl ana gomaluHero 3agaHus hopmMynupyeTt npenogaBaTteflb Ha NPakKTUYECKOM 3aHATUMN.
Ha cnepyowemM npakTMYEeCKOM 3aHATUM CTYAEHTbl NPEACTaBNsT pelleHve [AOMaLlHero
3apaHuns, 3aHATNE HAYMHaAEeTCHa ¢ 06CYXAEHUS BAPUAHTOB pPeLLEHMS.
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KoHTponbHble paboTbl U KOMMOKBUYMbl MPOBOAATCA Ha MPaKTUY4ECKOM 3aHATUM, O 4YeM
npenogaBaTtenb 3apaHee coobwaetr obyyawwmmca. Tembl, MO KOTOPbIM MPOBOAATCA
KOHTPOJiIbHble  paboTbl, W TeMbl KOMNOKBUYMOB NpeacTaBfieHbl B COOTBETCTBYHOLLMX
METOONYECKNX YKA3aHUAX, pEKOMEHAOBaHHbIX CTyAeHTaM. Mo cornacoBaHuio ¢ 0by4aowmmmcs
obcyxaeHune pecdepaToB NpoBoaAnTLCA B hopMe yCcTHOM 6eceapl.

I'IpomexyTquaﬂ arrecrtaumna nposogunTca B COOTBETCTBUU C MonoxeHnem o HpOMe)I(yTOHHOVI
artrecrtrauummn o6yqarou_u/|xc;| no nporpaMmMam BbiCLLUEro O6pa3OBaHI/IFI.

KOHTpOsbHO-M3MepuTenbHble MaTepuasbl MPOMEXYTOYHON aTTecTaumm BKYatoT B cebs

TeopeTnvyeckme BOIMpPOCHI, MNo3BonAwwne OUueHUTb YpoBEHb TMOJIyYEHHbIX 3HAHUA 1”
npakTnyeckoe 3aaHune, rnoasosidwuiee OUuEeHUTb CTereHb CCbOpMVIpOBaHHOCTI/I ymeHvu7| n
HaBbIKOB.

Mpyn oueHMBaHMM UCMNONb3YITCA KadeCTBEHHbIE LiKanbl OLEHOK. Kputepum OueHMBaHUSA
npueegeHsbl B . 20.2.

20.1 TeKyLluMi KOHTPOJIb YyCNEBAaeMOCTH

KOHTpOrb ycrneBaemMocTy Mo ANCLMMIIMHE OCYLLECTBNAETCA C NOMOLLBIO CMEAYHOLLMX OLEHOUYHbIX
CpeqcTs:
FnpakTuyeckue patoTbl

MepeyeHb NPAKTUHECKUX paboT:

«[lMpakTnyeckme ocHoBbl NpobonoaroToBkn 1 pernctpauun AMP cnekTpoB»

«OnpepaeneHne HanMunsa OYHKLMOHANbHbIX FPYNMN B CTPYKTYpe OpraHn4eckmnx coeguHerunn no AMP
cnekTpamy»

«OnpepeneHne CTpyKTYpbl OpraHn4ecKux BewwecTs no gaHHbiM AMP cnekTpomeTpuun. PeweHne 3agayu»
«PacyueT xumunyecknx capuro no MHKpemeHTam. Paclumdgposka AMP 'H cnekTpoB nepsoro nopsaka.»
«Pacwudposka cnektpos AMP 'H BbicLuero nopsgka.»

«Mcnonb3oBaHne KOMMNbIOTEPHBLIX Nporpamm, mogenupytowmx AMP cnekTpbi»

«YcTaHoBneHne 6pyTTo-hopMyJibl COEAMHEHMUSA, UCXOAA U3 UHTEHCUBHOCTEN M30TOMHbIX MUKOB
MOJEKYNIAPHOIO NOHa»

«YCTaHOBMNEHUE N0 MACC-CNEKTPY CTPYKTYPHOM hOpMYIbl COeAUHEHUA. DPparmMmeHTaumnsa opraHMyecknx
CoeJUHEHUN»

«AHanM3 1 MOHUTOPUHT COCTaBa CMeCcen OpraHM4yecKnx CoegnuHeHnin MeTogoM XpomMaTo-mMacce-
CMEKTPOMETPUM»

On1caHme TexHonorum nposeneHnA

[pakTuyeckne paGoTbl BKIIHOYAKT CaMOCTOSATENbHY NpopaboTKy TeopeTM4Yeckoro Martepuana
obyyalolmMmcs, U3ydYeHMe MeToAMK MpPOBEAEHMS W MNNaHUMPOBaHWe SKCMEepPUMEHTa, OCBOEHMe
N3MepuUTenbHbIX CpeacTB, 06paboTKy U MHTEPMNPETaLMI0 SKCNEPUMEHTASbHBIX AaHHbIX.

Mpu caaye oTHETa O BbINOMHEHN NPaKTUYECKOW paboThbl o6yyatoLmMiica AOMKEH YMETb OGbACHATb
uenu, 3agauu, xon nposedeHus paboTbl, ee pe3ynbTaTbl, CAeMaHHble BbIBOAbl, @ TakXe OCHOBHble
KOHCTPYKTUBHbIE 0COBEHHOCTU MCMONb3yeMoro 060pyaoBaHus.

Tpe6OBaHI/IF| K BbIMOSIHEHMWIO 3a4aHWI (VIJ'II/I LKalbl U KpUTEPUN OLI,eHI/IBaHVIFI)

Kpumepuu oueHku nabopamopHoli pabomei

YpoBeHb
KpuTtepuu oLieHuBaHUA KoMneTeHUmi cpopmupoBaHHocTyh | Lkana oueHok
KOMMEeTEeHL
Obyvarowutica enadeem meopemuyecKUMU  OcHogaMu  Memodo8
aHanusa, fApakmuyeckas paboma ebirnosiHeHa, coesiaHbl MpasusibHbIe lNoebiweHHbI
HabnodeHust u 8b1800kb! (Gonyckaromcesi Hekomopsle yposeHb 3aumeno
MarsiocyujecmeeHHble owubKu, Komopble cmydeHm obHapyusaem u bGa3zosnblli yposeHb
bbicmpo  ucrnpasnsem  camocmosmernibHo  unu  fpu  nomowu| lNopozossili yposeHs
nperodasamersiem)., 4mo coOMeenmcmeyem OC80EHUK KOMIemeHyuU.
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Obyvarowutica He 3Haem MemoOUKU BbIMNOJIHEHUST  MpaKmu4yeckol
pabombl U ee MeopemuyYeCcKUX OCHOB8, HE MOXem CaMOCmOsIMesibHO
nposecmu uccriedosaHue, deraem 2pybbie owubKu 8 UHMeprnpemauuu He 3aumeHo
MO/IyYEeHHbIX Pe3yribmamos, He MoXxem CcghopMynuposams 6bI800bI,
oghopmums pabomy, 4mo coomeemcmeyem He OC8OEHUIO
KomnemeHuyud.

20.2 NMpomexyTo4yHas aTTrecTauums

MpomexyToyHas aTTecTaums No AMCUMUMNIIMHE OCYLLECTBNAETCSA C NOMOLLBIO CreayoLmX
OLEHOYHbIX CPeaCTB:

CobecedosaHue no bunemam K 3a4emy ¢ OUEHKOLU

MepeyeHb BONPOCOB K 3a4eTy C OLIEHKON:
1. ®usnyeckme ocHoBbl AMP. MaruutHble agpa. [lMapametpbl cnektpoB AMP  (xumunudeckuin coBur,
WHTEHCMBHOCTb CUrHana, KOHCTaHTa CMWH-CMMHOBOro B3ammopencTtsus). MoarotoBka o6pasuos, ycrnoBus
CbEMKM CMNEKTPOB.
2. MonekynsapHbIi MOH Y U30TOMHbIE MNKKU B CMEKTPaX HA3KOrO M BbICOKOro pa3peLueHunsa. MonekynapHas
dopmyna. MIhgekc BoAOPOgHON HEHACHILLEHHOCTH.
3. dakTopsbIl, onpeaensaoLLmne XMMNYEeCKNI CABWT.
4. ®parmMeHTHble NOHbI. [oMonornyeckmne cepmm MOHOB. BbIBpOCkl MPOCTENLLNX HEWTPAnbHbIX YacTul,
Haunbonee MHTEHCMBHbIE NMUKK B Macc-CneKTpax.
5. MpaAMoe n HenpsiMoe CNH-CNMHOBOE B3anmogencTene. MynbTUNNETHOCTb cMrHanos B cnektpax AMP 'H.
KoHcTaHTbl cnnH-cnmHoBoro B3anmopgenctans (KCCB).
6. MeToabl n cuctembl BBoAa obpasuoB. MeToapl MoHM3aumun. MloHmsaumsa B rasoBoin ase. [lecopbunoHHas
noHu3sauus. loHnsaumsa npyu ucnapeHmm: Macc-CcnekTpoMeTpus C TepMopacrhbifIEHNEM, MacC-CNeKTPOMETpUS
C aneKTpopacnbifieHUEM.
7. AMP 'H cnekTpockonusa oTaenbHbIX KNacCoB OpraHUYecKux COeIHEHUI. YTneBoaopoab!.
8. CTabunbHOCTb MOHOB U HEWTpanbHbIX YacTul,. [NpaBmno BbiIbpoca MakCMManbHOro ankuibHOro pagukana.
Mpo4YHOCTb XMMN4ecknx ceazen. GparmeHTaunn. lNeperpynnmpoBKu.
9. CnekTtpockonusa AMP 3C.
10. AmHanuzatopbl Macc. MarHuTHble CeKkTOpHble Macc-CnekTpoMeTpbl. KBagpynonbHble  Macc-
cnekTpomMmeTpbl. Macc-cnekTpoMeTpbl C WOHHOW JIOBYLWIKOW. BpemanponetHble Macc-CneKTpoOMeETpbI.
TaHoeMHaa Macc-cnekTpoMeTpus.
11. F'omo- nreteposagepHble AS0.
12. Ma3oBasa xpomaTorpadusi/macc-cnekTpoMeTpus. Tunbl XpomaTorpamMmm C perncrpaumein MOHHOro ToKa.
13. AMP "H cnekTpockonusi OTAENbHbIX KNaccoB OpraHNYecknx coeguHeHnin. yHKLUMoHanbHble
NPOU3BOAHbLIE YINEBOAOPOAOB.
14. XunakocTHasa xpomaTorpadusi//macc-cnekTpomeTpus. Tunbl Macc-CnekTpoMeTpoB. AHann3 06BHEKTOB
OKpyXatoLen cpeapl.
15. B3anmocsazb KCCB 1 cTpyKTypbl OpraHMyeckux coeMHeHUN.
16. Macc-cnekTpbl OCHOBHbIX KITaCCOB OPraHUYeCcKnx coeaMHeHnn (yrnesogopoabl).
17. OsymepHaa AMP cnektpockonus. KoppensuMoHHbIe CNeKkTpbl.
18. Macc-cnekTpbl OCHOBHbIX KMacCoB OpraHUYecknx cCoeiMHEHUN (rMapoKcuncoaepxalime coeguHeHns).
19. NMpumeHeHne AB0 ona ycTaHOBNEHUSA CTPYKTYPbl BELLECTB.
20. Macc-crnekTpbl OCHOBHbIX KITaCCOB OPraHU4eCKnX COeiMHEHNI (OKCOCOEAMHEHWS).

OnucaHune TexHONOrnN NPoBeAEHUSA

lMpomexyToyHast aTTecTauusa NpoBOAUTCA B COOTBETCTBUM C [MONIOXEHWEM O NPOMEXYTOYHON
aTTecTauum obyyarLmMxca No NnporpaMmmam BbiCLLEro 06pa3oBaHus.

KOHTpOnbHO-U3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumMm BKIOYalT B cebs
TeopeTnyecKne BONpoChl, NO3BOSSAIOLIMNE OLEHUTb YPOBEHb NOSTyYEHHbIX 3HAHWUI, NO3BOMNSAIOLLNE OLEHUTD
cTeneHb choOpMNPOBAHHOCTN YMEHUN.

lMoarotoBKa K MNPOMEXYTOYHOW aTtTectauumn aBnsietca opmon camocTossTeNnbHOW paboTbl
cTyaeHToB. Mpu aToM 0byyaroWminca A0MXEH NCNONb30BaTb PEKOMEHAOBAHHbIN paboyen nporpaMmmon
nepeyeHb OCHOBHOM W [OOMNOSHUTENbHOW NMTepaTypbl, Matepuanbl NeKuui, WMHGPOPMALUOHHBLIE W
3N1EKTPOHHO-006pa3oBaTeNbHble pecypchbl. [11si MOArOTOBKU K MPOMEXYTOYHON aTTeCcTauum CTyAEHT Takxe
MOXET MCMOoSb30BaTb NepeyeHb BONPOCOB.

lMpomexyToyHas aTTecTaumsa NpoBOAUTCA B YCTHOW Unun nucbMeHHon cdopme. MNpenogasaTens,
OTBETCTBEHHbIN 3@ €€ NpoBeaeHve, BNpaee 3a4aBaTtb CTyAeHTaM JOMNONHUTENbHbIE BOMPOCHI MO f6bIM
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pasgenamMm yyebHoi AUCUMNNHBI, BCE BOMPOCHI U OTBETbI (PMKCUPYIOTCA B NIMCTE OTBETOB CTyAEHTa.
Bpems 3a4eTa C OLEHKOIN pernaMmeHTMpyeTcs AeNCTBYOLWMMY HOPMATUBHLIMU OKYMeHTamMu. Pe3ynbTaT
NPOMEXYTOYHON aTTecTauun 3aHOCMTCS npenofaBaTenem B NIMCT OTBETOB obyyatowlerocs (nocne yero
CTYOEHT pacnucbiBaeTcs, NOATBEPXAas CBOE Corfacue C BbICTaBMEHHOWN OLIEHKOW), a TakxXe B 3a4eTHO-
9K3aMeHaLMOHHYI BEAOMOCTb U 3a4ETHYH KHUXKY.

TexHonorna npoBeAeHNs 3a4eTa ¢ OLLEHKOM

1. Bolgaya 6MneToB K 3a4eTy C OLEHKOW W YUCTbIX NMUCTOB OTBETOB. (BMnetbl K 3a4eTy C OLEHKOM
BblAAOTCA 00yYaloLWUMCa NHAMBUAYANbHO).
2. dukcnpoBaHME BpEMEHW Hayana M [OOBEeAEeHWe A0 CTYAEHTOB BPEMEHM OKOHYaHWA 3a4veTa C
OLIEHKOMW.

3. OTBeThbI 06y4YaroLmMXCa Ha BUNeTbl K 3a4eTy C OLLEHKON B MMCbMEHHOM BUAE C 3aMoSfIHEHNEM JINCTOB
otBeToB. (Mpn HEOOXOAMMOCTM B HUX KPOME TeKca MPUBOAATCA PUCYHKM, CXeMbl, Tabnuupl,
Avarpammbl).

. C6op 61neToB K 3a4eTy C OLLEHKOM 1 JINCTOB OTBETOB.

. poBepka NMCTOB OTBETOB U BbICTABEHNE OLEHOK.

(20>

Bo Bpems 3a4eTa ¢ oLeHKoM 06yyaloWwmmMcs 3anpeLLaeTcs pa3roBapmBaTth, XOAUTb MO ayaAUToOpuM,
Nnonb30BaTbCA COTOBbIMU TenedoHamu, LinaprankamMu, KOHCNekTamu, ydyeGH1kaMmu U apyroin y4yebHo-
METOOQNYECKOW NUTEepaTypolr, a TakXe BHOCUTb MOMETKU B 3K3aMeHaLMOHHble Gunetbl. CTyaeHTbl,
HapyLUMBLLME NepedmncrneHHble TpeboBaHus, yaansaTca ¢ 3a4eTa C OLEeHKON.

TpeboBaHuWS K BbINMONIHEHWIO 3a4aHWUN, LKasbl U KpUTEPUU OLLEHMBAHWSA
MNpwv oueHnBaHUN pe3ynbTaToB 0OyYEeHUs Ha 3a4eTe C OLEHKOW UCMOMb3YTCA CreayoLye nokasaTenu:
1) 3HaHne yyebHOro MmaTepuana AMCLUUNINHBI;
2) yMeHve NpUMEHSITb TEOPETUYECKME 3HAHWSA ANA peLleHUst NPaKTUYeCKuX 3aaay;

3) BnageHne reopetn4eCKMmMmm oCHoBaMum guCUUNIINHLI, CnocobHOCTb NNNICTpNpoBaTb OTBET
npnmepamu, q)aKTaMVI, AOAaHHbIMU HAY4HbIX nccneaoBaHum.

[nsa oueHnMBaHuA pe3ynbTaToB 0OyYeHNsi Ha 3a4eTe C OL,eHKOM ucnonb3yeTca 4-6annbHasd Wwkana:
«OTNINYHOY», KXOPOLLUOY», KYAO0BNETBOPUTENIbHO», KHEYAOBNETBOPUTENBHOY.

lNokazaTenn fOCTUXEHUA 3a4aHHOroO YPOBHA OCBOEHNA KOMNETEHUNN:

YpoBeHb
KpuTepuu oLeHMBaHUA KOMNETEHLNIA chopmumpoBa Lkana oueHoK
HHOCTHU
KOMMETEHLUUN

OO6yuvatowmnca B MNOMHON Mepe BNageeT MNOHATUAHBLIM annapaTom [NoBbiEeHH OT1nnyHo
OUCUMMNNUHBI, CrnocobeH  MNNICTpUpoBaTb OTBET  MpUMepamMu, bIin
dakTamu,  OaHHBIMWM  HayyHbIX  WUCCNegoBaHui,  MPUMEHSATb YpOBEHb
TeopeTMYeCcKNe 3HaHUS AN pelleHns NPakTuYeckmx 3agay
Obyuvalowminca Bnageet NOHATUMHLIM annapaToM AUCUMMMMWHLI, HO BazoBbiit Xopouio
AonyckaeT oTAernbHble OLNOKN Npy 0TBETAxX Ha BOMPOCHI. YPOBEHb
Obyvalowminca 4acTMYHO BrageeT TeopeTUYeckMMyn OCHOBaMMU Moporoesii YposneTtBopuTe
ONCUMMNMHBI, HEe YMeeT MpUMEHSTb TeopeTuyeckue 3HaHus Ans YpPOBEHb NbHO
pelleHns NpakTUYecknx 3agad.
O6yyvalowmnca AeMOHCTpUpYeT OTPbIBOYHbIE, hparMeHTapHble 3Ha- - HeynoBnetsopu
HWUS1, [OMNyCcKaeT rpyoble OLWNOKN. TeNbHO

BapwuaHTbl 3agaHuin ANA KOHTPOJNIbHOW paboThbI:

1. AMP pacwucppoBbIBaeTca Kak:

e . .
A0epHbIN MarHUTHbI pe30HaHC

A4EPHbIN MONEKYNAPHbIN Pe30HaHC

A0EPHbIN MAarHUTHbIN peHecaHc




XnmMunyeckmm caBwur - 310:
‘ CcOBUI aTOMa nof AeNCTBMEM XUMUN
@ CMELLEHME YacTOoThbl MPOSIBNEHUA A4pa Noh, AENCTBUEM XUMNYECKOI0 OKPYXEHMS
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Konu4yecTBeHHasa xapakTepMcTUKa CNMH-CNTMHOBOIro B3aMMo4encTBus:
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OnuncaHue TexHonormu nposeneHnsa KOHTpOJ'IbHOI?I pa60TbI

OueHKa 3HaHU, YMEHUIA U HABbLIKOB, XapaKTepuaytoLlas aTanbl OPMUPOBaHUS KOMNETEHLMIA B paMKax
N3YYEeHMAANCLMNIIMHBI OCYLLLECTBSIETCA B XO[€e TEKYLUEN aTTecTaumm.

Bunet ¢ 3aaaHMsAMM KOHTPObHON paboTbl 06y4YatoLmMnCs BbIGUPAET U3 YMcra NPEANOXEHHbIX U nepeg,
OTBETOMEMY NPeAoCTaBNAeTCcs BpeMs AN NoAroToBkn, 06bI4HO 40-45 MUH.

TpeGOBaHVISI K BbINOJIHEHUIO 3a4aHUN (VIHVI wKanbl U KpyutTepumn OLl,eHVIBaHVIﬂ)

,D,J'IFI oueHnBaHUA pe3ynbTaTtoB KOHTpOJ'IbHOI?I pa6OTbI NCMNOJNIb3yeTCA LWKara: «3a4TeHO», KHE 3a4TEeHO».

OueHka KpuTtepuu oueHok

3aymeHo lpu peweHuu 3adaHuli KOHMPOIbHOU pabombi MPOGEeMOHCMPUPO8AHO 3HAHUE
meopemuyecKux 0CHO8 OUCYUMIIUHbI, yMeHUe NPUMEHSIMb meopemuyeckue
3HaHUs Onsl peweHUs npakmu4yeckux 3adad.

He 3aumeHo lpu peweHuu 3adaHuli KOHMPObHOU pabombi cmydeHm GeMoHCmpupyem
omcymcmeue 3HaHUl meopemu4yecKux 0CHO8 OUCUUIMIIUHbI, OH HE MOXem
fpuUMeHUmb MoJyYeHHbIe meopemuyecKue 3HaHus Onisl peweHus 3adad.

20.1 3apaHus, peKoMeHOOBaHHbIE K UCMOJIb30BaHUIO Mpu npoeeaeHNN ANarHOCTUYECKUX pa60T C
LeNblo OLLEHKN OCTaTO4YHbIX 3HAHUIN NO pe3ynbTataM OCBOEHUA DaHHOW ANCUMUNITNHBI

TecTbl € Bbl60p0M npaBuUIIbHOro oTeeTa U3 NpeanoXeHHbIX BO3MOXHbIX

1. METO AMP ...

1) ocHOBaH Ha aHanu3e cnekTpoB JIloMUHecLeHUMm B npouecce AMP

2) ucnonb3ylT AN aHanu3a BeLlecTB, B CTPYKType KOTOPbIX MMEKTCSl aTOMbl C SApaMy C HEYETHbIM
YMCMOM MPOTOHOB

3) ocHOBaH Ha B3aMMOAENCTBMM BELLLECTB C 3/TEKTPOMarHUTHbIM U3My4YeHeM B MUKPOBOSTHOBOM AMana3oHe
4) ucnonb3yloT ANl aHanu3a BeLEeCcTB, B CTPYKType KOTOPbIX MMEeKTCA aToMbl C sapamMu, obnaaalowmmm
CMUHOBbLIM YNCIIOM, OTANYHbIM OT 0.

2. B CMEKTPE AMP H MYINbTUMIETHOCTb CUTHANOB NMPOTOHOB METUIEHOBLIX MPYMI B
CTYKTYPE X-CH2-CH2-Y

1) ny6nert, oy6net

2) kBapTeT, oybnet

3) Tpunnert, Tpunnet

4) TpUnneT, CUHrneT

3. B IK-CMEKTPAX YNCINO N MUHTEHCVBHOCTb MOJIOC MOMMMOWEHNA BANEHTHbLIX KOJNTEBAHUN
rMAOPOKCUITbHBIX TPYTIN SABUCUT OT

1) BO3MOXHOCTN 06pa30BaHNs MEXMONEKYNAPHbIX BOAOPOAHbIX CBA3EN

2) rmbpuansaumm C-atoma, ceaazaHHoro ¢ OH-rpynnow

3) BANSAHMEM COCEAHUX rpynn

4) dyHKUMOHanbHbIMKN ocobeHHocTAaMU OH-rpynnbl

4. B VK-CMNEKTPAX MEPBUYHBLIX AMWHOB B PA3BABJIEHHbLIX PACTBOPAX UMCMO MOMOC
BANEHTHbIX KOMEBAHUI N-H PABHO

1)2

2) 1

3) 4

4) 3
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5. B MACC-CIMNEKTPOMETPUN CTPYKTYPA KJTACTEPA NMMKOB B OBJTACT MONEKYINAPHOIO MOHA
OBYCJOBJIEHA

1) 3apanom noHa

2) maccow nsotona

3) N30TOMHLIM COCTABOM 3JIEMEHTOB, BXOAALLMX B CTPYKTYPY OPraHNYeCKOro CoeanHeHNs

4) nonoxeHnem anemeHTa B [lepnogmyeckon cucteme

TecTbl 6e3 npeanoXeHHbIX BO3MOXHbIX BapuaHTOB OoTBeTa

1. B WK-CMEKTPOCKOMN KONMEBAHMA ATOMHOW TPYMMUPOBKW, ONA KOTOPOW CUITOBbIE
MOCTOAHHBLIE CBA3EW M MACCbI CUNbHO OTITMYAIKOTCA OT OCTAJTbHOWM YACTW MOJIEKY/bI
HA3bIBAKOTCHAH

2. NP1 NOrnoweHnn PEHTFTEHOBCKOIo W3MYYEHNA TMNPOUCXOOAT W3MEHEHMA B
OHEPIETUYECKOM COCTOAHNU

3. B WK-CMEKTPOCKOMN YACTOTbl KOJIEBAHWA COMPAXEHHBIX ®PAFMEHTOB MO
CPABHEHWIO C HECOMPAXEHHLIMU, KAK MNMPABUIIO

4. METO MACC-CINEKTPOMETPNN OCHOBAH HA
5. B AMP-CMNEKTPOCKOMNN PACWEMMEHNE CUIHAINMOB B MYJIbTUMIETblI OBYCIIOBJIEHO
BIMMAHWEM
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