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8. YuebHbIn roa: 2024/2025 CemecTp(bl): 4 cemecTp



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbio ocBOEHNST y4eBOHON AMCUMMNIIMHBI SBASETCA 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMU
COBPEMEHHbLIMW MeToAaMu, Wcnonb3yembiMn B obnactm 6uodusmkm un  Groduanyecknx
nccnegoBaHMaxX GUONOrMYECKUX CUCTEM PasfUYHOIO YPOBHA OpraHM3auun.

3adayu y4ebHoU OucyunuHbl: CTYAEHTbI AOSMKHbI MOYYNTb COBPEMEHHbIE 3HAHUA U
npeacTaBneHns:

— 06 0cobeHHOCTAX BMONOrMYecknx o6 BHEKTOB;

— 00 oTAenNbHbIX CTaanAxX NOArOTOBKN BMOOBBHLEKTOB K OU3NKO-XMMNYECKUM UCCIEA0BAHNSIM,

— 0 cnocobax hpakuMoHNpoOBaHUA BMOMNOrMYEecKoro Matepuana;

— 00 OCHOBHbIX COBPEMEHHbIX (PUINKO-XMMUYECKMX MeTodax MccnenoBaHus GUONOrnmyeckmnx
0OBbEKTOB Pa3NINYHON CTEMEHUN CITOXHOCTH,

— HAY4YNTbCSA NPUMEHATE NOSyYEHHbIE 3HAHNS B KOHKPETHbBIX MPOU3BOACTBEHHbIX CUTYaLUSX.

OucumnnnuHa peanuayeTcsa YacTMYHO B popMe npakTmnyeckon nogrotosku (M11).

10. MecTo y4yebHOM ancuuNuHbI B cCTpyKkType OOI:

OucumnnuHa oTHocutes K 6noky [Oucuunnuubl (mogynn) (B.1), Kk 4actu, copmmpyemon
y4yacTHUKaMu obpasoBaTerbHbIX OTHOLUEHUN.

CTygeHTbl AOMKHbI MeTb Ba3oBble 3HAHUA NO KypcaMm «Xumus», «MornekynapHasa Guonoruns»,
«broxummna.

OucumnnuHa npeawecTByeT Kypcam « buodunamka», «<PagnaumoHHas n potoburocumsmka.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyU OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHLUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMeTeHL MK
MK-2 | CnocobeH MK2.1 | MNMnanupyet 3HaTb:  OCHOBbl  NIIAHUPOBAHUSA  HaY4YHOrO
NpoBOANTL oTAenbHble CTaguu | UCcrefoBaHus,;
oTAenbHbIe BUAbI nccnegoBaHva Mpn | YmeTb: nogobpaTe meTodbl peLleHus 3apauu,
nccrnegoBaHuin B Hanuuum obLiero afeKsaTHble NOCTaBMEHHOW Lenu;
pamkax nnaHa paboTsbl Bnagetb: HaBblkaMy NNaHUpPOBaHWS OTAENbHbLIX
NocTaBMeHHbIX 3TanoB Hay4yHOro nccrneaoBaHus
3ajad no
CTaHOapTHbIM
MeToavKam
MK-4 | CnocobeH MK-4.2 | MNpumeHseT 3HaTb: TeopeTuyeckne OCHOBbI Bromanyecknx
NPUMEHATb COBpPEMEHHbIE MEeTOA0B nuccrnegoBaHum, OCHOBHble
TeopeTuyeckue mMeToabl B6uodmnanyeckne MeTodbl aHanmsa, CBA3aHHbIe C
3HaHu4 o Burocpmanueckoro naeHTudukalmen " yCTaHOBIIEHVEM
MONEKYNSAPHbLIX 3KCnepuMeHTa, COOTHOLUEHMN Mexay CcOoCTaBoM W U3UKO-
OCHOBax U nccregoBaHust XMMUYECKMMN  CBOMCTBaMW  BUOMOrMYecKnx
MexaHu3mMax HU3NYECKUX U1 CUCTEM; OCHOBHblE METOAO0NOrnYecKMe Mnpuemsl,
hU3NYECKUX 1 PM3NKO-XMMUYECKMX | HEOBXOAMMbIE AN YCNELHOro NPUMEHEHUs 3TUX
umsmnko- npoLeccoB Ha METOOOB B COBpPEMEHHbIX OBromMeanLMHCKUX
XUMUYECKMX pasHbIX YPOBHSIX nuccrnefoBaHusXx; NPUHLMNBI paboThbl c
npoLLeccoB Ans OpraHu3aumm XXUBon | COBpPEMEHHbIM TabopaTopHbiM 060pyaoBaHNEM;
peLueHus maTtepuu ans YMeTb:  npuMeHsaTb  npueMbl  paboTbl €
OTAENbHbIX peLueHus coBpeMeHHbIM nabopaTtopHbiM 06opyaoBaHMeM;
NpaKTUYEeCcKnX OTAENbHbIX oueHuBaTb U1 obpabaTtbiBaTb  MOMyYeHHble
3ajady B obnacTu NMpaKkTUYeCcKnx 3afay | aKcnepumeHTarnbHble pesynbTaThl; BblOupaTb
B61omn3nkm n B obnacTtu onTuMaribHble mMeToabl OOCTUXEHNS
BuotexHonornm B1ourankm n NOCTaBMEHHbIX UCCNEAOBATENbCKUX Lienen;
BuotexHonornm Bnagetb: npuemamn M HaBblkamn paboTbl C
COBPEMEHHbIM nabopatopHbiM 060pyAoBaHUEM,;




cnocobamm M TEXHOMOTMAMM  3alUTbl  OT
BO34encTBus BpeaHbIX ¢hakTopoB
npogeccnoHasnbHoOn cpeabl; NOHATUNHO-
TEPMMUHOMOrNYECKUM annapatom MeToa0B
6rnodmnanyeckmx nccnegoBaHumn.

12. O6bemM gUucuUNNUHbLI B 3a4eTHbIX eauHuuax/yac. - 4 3E / 144 v.
dopma NpomMeXyTOYHOM aTTecTauun sKk3ameH

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpynoemMKkocTb
Mo cemecTpam
Bug yuebHow paboTbl Ne cemecTtpa 4 Ne cemecTpa
Bcero Y. 4y4,B Y. Y., B
dopme dopme
M mn
AyOMTOPHbIE 3aHATUSA 68 68
Jlekuum 34 34
MpakTnyeckune
B TOM 4mcne:
NaGopaTtopHble 34 34
CamoctosaTensHas pabota 40 40
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4HOM aTTecTaLmm 36 36
(3Kk3ameH — _ 4ac.)
UToro: 144 144

13.1. CoaepxaHue OUCLUUNNUHBLI

Ne n/n Peannsauus
pasgena
HanmeHoBaHwue pasgena OVNCLUMNIINHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUMMNNNHBI NOMOLLLbHO
OHnamnH-Kypca,
QYMK *
1. Nekuun
11 MoHaTne o Hay4yHoOM | HayyHbln MeTOod4 W ero cocrasBngiowmne. YpOBHU -
meToae " ero | opraHusauum >XMBOW  MaTtepun  (MONEKYnspHbIN,
COCTaBISAOLLINX. YPOBHM | KNETOYHbIN, TKAHEBOW, OPraHHbIN, OpraHM3MEHHbIN,
opraHusaumm w u3sydeHus | NonynaunMoHHO-BUAOBON, OGMOreHoLEHOTUYECKNIA,
Ouonornyeckmx 0OBLEKTOB. | BuocepHbIn). OcobeHHoCTH oronormyecknx
OcobeHHoCTH 0bObeKTOB.
Brnonornyecknx o6 bLEKTOB
1.2 Bonpocbl  meTponormm  u | MeTponornss — Hayka 00 M3MepeHusix U MeTodax -
cTaHgapTu3auuu. OOCTMXKEHUA  MOBCEMECTHOrO WX eduHcTBa U
Knaccudpmkaumsa  dwmsmko- | Tpebyemonn TouyHOCTM. MexgyHapogHad cucTema
XUMUYECKNX meTtonoB | eanHny, CU. Knaccudmkaumsi  U3NKO-XUMUYECKNX
nccrneaoBaHus. METOAOB UCCNeaoBaHMS.
1.3 Buodunandeckne MeToabl | buoduasndeckne metoabl MccrnegoBaHWS Ha YpOBHE -
nccrnegoBaHus Ha | uenoro opraHusma: peHTreHorpaduyeckme,
pPasnnyHbIX YPOBHSAX | anekTporpagu4eckue, Tepmorpadudeckue,
opraHusaumm mMarHutorpadgumyeckme u Tomorpaduyeckne mMetoabl
bronormyecknx o6 bLEKTOB. uccnenosaHus. Vicnonbsyemas annapartypa, 3HayeHue
ans ONarHOCTUKMN. Buoduaundeckune MeToabl
nccneaoBaHus Ha YPoBHE OTAENbHbBIX OPraHoB, TKaHewn
M KNEeTOK.
14 MogroToBka PasnnyHble cnocobbl NoaroToBkn BuMonornyeckoro -
Ovonoruyeckoro matepuana | maTepmana K nccnegoBaHusaM. Cnocobbl
K nccrnegoBaHusiIM. | romoreHmsaumm nccnegyemoro Martepmana "




Cnocobbl roMoreHmsauum u
npuMeHsiemas annapartypa.

npumeHsiemas annapatypa. Bbibop cpeabl ans
romoreHusauun. MeToabl BbIAENEHUS U OYUCTKM
opraHensn, MeMOpaH >XWBOTHbIX W PaCTUTENbHbIX
Knetok, ©uomakpomonekyn (6enkoB, HYKIENHOBbIX

KUCNOT). MeToabl pasgeneHus dvomonekyn,
OCHOBaHHbIE Ha pasnNUuUnaX B MX pPacTBOPUMOCTU.
SKCTpakuyms. Contobunumsaums. OuncTtka
ovononnmepoB ocaxaeHnem: BbicanvBaHue OErKoB,
pH-dpakunoHnposaHue, dpakumMoHMpoBaHme c
MCMosib30BaHNEM NONSIPHbIX OpraHn4ecKkmnx
pacTBopuTENENn.
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CeavMeHTaLMOHHblEe
MeToabl aHanusa.

LleHTpudyrnposanve, npuHuun metoaa. OCHOBHble
NMOHATUS Teopwun cegumeHTauumn, [IpenapatuBHoe
LeHTpudyrmpoBaHue, ero Pa3sHOBWMAHOCTM
(amddepeHumnanbHoe, 30HaNbHO-CKOPOCTHOE,
N30MNUKHNYECKOE, PaBHOBECHOE LIeHTpMdyrnposaHue B
rpaguMeHTe  nnoTtHocTu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YyCTPONCTBO. AHanuTnyeckoe
ueHTpudpyrmposaHne.  OcobeHHOCTM  yCTpoOMWCTBa
aHanuTM4eckux LeHTpudyr. Mcnonb3oBaHne meToaos
cegMMeHTauMm AN peleHus 3agad MOMeKynspHown
Guonorun n GNon3nKNn.

1.6

Xpomatorpaduyeckme
MeToAbl aHanuaa.

Xpomatorpadums. Knaccudumkaums
XpomaTorpadmyeckmx metofoB. PacnpegenntenbHas
Xpomatorpadumsi: xpomaTtorpadmsi Ha Oymare u
TOHKOCIOMHasA  xpomaTtorpadgusi.  AgcopObumnoHHasi
xpomartorpadusa. Nenb-counbTpaums Ha cedagekcax m
€e MCNonb3oBaHWe AN onpeaeneHuss MomneKynsipHbIX
macc 6uononumepos. AdpuHHaa xpomartorpadus.
MoHoobmeHHas xpomaTtorpadusi.

1.7

AnekTtpodopeTuyeckme
MeToAdbl aHanms3a.

Anektpodopes. Teopusa MeToaa. Buabl
anekTpodopesa. MeToa  NOABWXKHOM  FpaHULbI.
3oHanbHbI  anekTpodope3  (anekTpochopes  Ha
Gymare, Ha aueTunuennno3de, B  arapo3HoM,
KpaxmarnbHOM " nonuakpunaMmmaHom rene).
M3oanekTpuyeckoe okycupoBaHue. W3oTaxodopes.
CwmellaHHble BUAbl anekTpodopesa.

1.8

ONEKTPOHHbLIN
napamMarHuUTHbIA Pe30HaHC.

ONEeKTPOHHbLIM NapamMarHUTHLIM Pe3oHaHC. fBneHune
napamarHetTusama, napamarHetukn. OCHOBbI Teopumn
OMP. TpuHumn noctpoeHnss cnektpomeTpos Jl1P.
OcHoBHble xapakTepuctukm cnektpoB JIP. Metoabl
ycpeoHeHns (HakommneHws), HenpepbIBHOrO MNOoTokKa,
GbicTporo 3amopaxuBaHus. [lMpumeHeHve 3P B
6uonorm n meguumHe. MeTog CMMHOBLIX 30HAOB U
CMMHOBBLIX METOK, WCMONb30BaHWe Ans M3ydeHus
CTPYKTYPHO-(PYHKLMOHANBHOIO COCTOSAHMA MemMbBpaH.

19

AnepHbin MarHuTHbIN
pes3oHaHc.

AnepHbln  MarHUTHbBIA  pesoHaHc. TeopeTudeckue
OCHOBbl MeToda. Xumuyeckun cgur. OdpekThbl,
npueBoasLUne K xumumyeckomy casury. CrnvH-CcnnHoOBOE
pacwenneHue. [lpoueccbl penakcauumn. Annapartypa
ana  HabnwopgeHus cnektpoB AMP.  TexHuuyeckne
npobnembl AMP wn nymm ux peweHus. AMP-
ToMorpadusi. NMpumeHeHne AMP B Guonoruu.

1.10

SJ'IeKTpOHHaﬂ MUKPOCKOMUA.

OnekTpoHHas  Mukpockonusi.  OOwmMe  NpUHUMMLI
MeToga W YCTPOWCTBO SJIEKTPOHHOrO MMKpOCKona.
Buabl anekTpoHHbIX MUKpockonos. [MpoceevnBsatoLnii
3NEKTPOHHBbIV MUKpockon. NoarotoBka 6GMO0OBEKTOB K
nccrnegoBaHuilo. 3anuBka, U3roTOBMEHUE CBEPXTOHKMX
Ccpesos C NMOMOLLIbIO YyNbTPaMUKPOTOMOB,
MCNonbL30BaHWE OMOPHBLIX CETOYEK, MIEHOK-NOAMOXEK,
KOHTpacTMpoBaHue ©1o0b6BEKTOB. MeToabl
HanblineHus, pennukaumm, ckonos. CkaHupyoLWnia
NPOCBEUYUBAIOLLMI  ANEKTPOHHbIN  MuKpockon. Kpuo-
3NeKTPOHHag MUKPOCKOMUS n uccnegosaHme




NPOCTPAHCTBEHHOW CTPYKTYPbl MaKpPOMOJEKYI.
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CkaHupytowias 3oHa0Bas
MMWKPOCKOMMS.

CkaHupoBaHue 6roobpasuoB (o] NOMOLLbIO
MUKPOCKOMUYECKNX  MEXAHUYECKMX, SNEKTPUYECKUX,
OMTUYECKUX, TEMNMOBbIX W WHbIX 30HOOB. ATOMHO-
cunoson Mukpockon. Wcnonb3osaHne ACM ans
n3y4yeHnss GUOMoneKyn.

2. NpakTn4yeckme 3aHATUA

He NpeayCMOTPEHbI

3. llabopaTopHble 3aHATUSA

3.1

MeToabl BblgeneHus
Bromakpomonekyn

MeToabl BblAeneHust U OYUCTKM opraHenn, membpaH
XMBOTHbIX U pacTUTENbHbIX KNETOK, BMOMakpoMonekyn
(6enkoB, HyknenHoBbIX kMcnoT). MeTtoabl pasgeneHus
OuoMOneKyri, OCHOBaHHble Ha pasnMunsax B UX
pacTBOPMMOCTW. OKcTpakums. Contobunusauus.
Ounctka GUONONMMEPOB OCaXOEHWEM: BbiCanMBaHWE
6enkoB, pH-dpakunoHnpoBaHue, pakuMoHnpoBaHue
C  VMCMoNb30BaHUEM MONAPHBIX  OpraHWYecKnx
pacTBOpuUTENEN.

3.2

Xpomatorpaduyeckme
MeToAbl aHanus3a

AgcopbumnoHHas xpomartorpadusa. [enb-bunbTpauns
Ha cecbagekcax M ee  uMCMOMb3oBaHue AN
onpegeneHnsa MonekynspHbix Mmacc 6MononMmMepoB.

3.3

AnekTtpodopeTuyeckme
MeToabl aHanusa

AnekTpogopes c NoABWXXHOMN rpaHuLen.
lMpobonogroToBka,  9KCMEpUMEHTanbHas  OLEHKa
MOMNEKYNAPHOM Maccbl OernkoB C WCNOMb30BaHMEM
paccyuTaHHOW 3nekTpoopeTUYECKON MOLABUXKHOCTH.
JdeHcuToMeTpus NonuakpunamugHbix renew.

3.4

3J'IeKTpOHHaF| MUKPOCKONUA

AHanus n3obpakeHun, NonyYeHHbIX c
MCMONb30OBaHWEM  MPOCBEYMBAIOLLEN  3MEKTPOHHOM
MWKPOCKOMUW  C  WCMOSMb30BaHMEM  MPOrpamMmMHbIX
naketoB ImageJ, Altami studio n gp.

3.5

CkaHupylollass  30HOoBas
MUWKPOCKOMMUS

AHanuns n3o0paxeHui, NonyyYeHHbIX c
MCNonb30BaHWEM aTOMHO-CUMOBON MUKPOCKONUU C
nucnonb3oBaHWEM MporpaMMmHbix nakeToB Gvideon,
ImageJ, NT-MDT

3.6

CegMMeHTaLUnOHHble
MeToAbl aHanu3a

Pacyetr TO4YHOM MoOnNekynspHoM maccbl U POPMbI
6enKoBbIX MakpOMOMEKYS Mo AaHHbIM aHaNUTUYEeCKoro
ynbTpaueHTpUgyrnposaHus.

13.2. Tembl (pa3genbl) AUCUMNINHBI U BUAbI 3aHATUN

Ne
n/
n

HanmeHoBaHne Tembl

Bugbl 3aHaTU (KOMYECTBO YacoB

(pasgena) Jlekuum
OVUCLUMTIVHBI

Mpaktnue | JNlaGopaTt 'pynnoBble CamocTosaTenb
ckue OpHble KOHCynbTauum Has paboTa

Bcero

1

MoHATUE O Hay4YHOM 4
MeTode U ero
COCTaBMAOLLMX.
YpOoBHU opraHusauum u
N3y4YeHus
buonornyeckmx
0OBEKTOB.
OcobeHHocTH
Bronorndyeckmnx
00BbEKTOB

2

Bonpockl meTponoruu 2
W CTaHgapTU3auuu.
Knaccudmkaums
PU3NKO-XMMUYECKUX
MeTOA0B
uccrnegoBaHus.

Brodmaunyeckme 4
MeToAbl UCCneaoBaHUs
Ha pa3snnyHbIX YPOBHSIX
opraHusauuu




Guonornyeckmx
06bEeKTOB.

4 | MoaroTtoBKka 4 6 4 14
Ouonorn4yeckoro
Marepuana K
nccnegoBaHUaAM.
Cnocobbl
romoreHm3aumm u
npumMeHsiemas
annaparypa.

5 | CeaMmeHTaUVOHHbIE 4 6 4 14
MeTobl aHanusaa.

6 | XpomaTorpadguyeckue 4 6 4 14
MeTodbl aHanuaa.

7 | OnekTpodopeTryeckmne 4 6 4 14
MeToAbl aHanunsa.

8 | OneKTpOoHHbIN 2 4 6
napamarHuTHbIN
pe3oHaHC.

9 | AgepHbl MarHUTHbIN 2 4 6
pe3oHaHc.

10 | OnekTpoHHas 2 6 4 12
MUWKPOCKOMMS.

11 | CkaHvpylowas 2 4 4 10
30HAoBas
MUWKPOCKOMMS.

KoHTponb 36

UToro: 34 34 40 144

14. MeToan4yeckue ykasaHmMAa Ans ody4aroWmxca no 0CBOEHNIO AUCLUMIIUHBbI: ANrOpUTM
OeATeNnbHOCTU NpenoaaBaTens u CTyAeHTOB

WMHpopmaums no ydebHonm paucumnnunHe «CoBpeMeHHble MeToabl 6Buodunanyeckmx
nuccrnegoBaHnny  (OCHoBHasa oOpasoBaTenbHad nporpamma Bbicwero obpasoBaHus Mo
HanpasneHuio nogrotoBkn 06.03.01 bBwuonorusa, y4ebHbin nnaH, pabodasa nporpamma
ancumnnuHbl «CoBpemMeHHble MeToabl 6rodmanyecknx nccnenoBaHuiny, OOHAbI OLEHOYHbIX
CPeAcCTB, OCHOBHAsA W [OMNOSHUTENbHAA nuTepaTypa) pasmMelleHbl Ha obpasoBaTerlbHOM
noprtane «3nNeKkTPoHHbIM yHUBepcuteT BI'Y» (https://edu.vsu.ru).

N3yyenne pgucumnnuHbl «CoBpeMeHHble MeTodbl OMOU3NYECKUX UcCnefoBaHUN»
npegycmaTpmBaeT YTeHne nekuuin, nposeaeHue nabopaTtopHbIX 3aHATUN U CaMOCTOATENbHYIO
paboTy CTyOeHTOB.

OcBoeHne cogepXaHus  OUCLUMNNWHBI  OCYLLECTBRSIETCA C  MCMOSIb30BaHWEM
ANCTaHUMOHHbIX oObpasoBaTenbHblx TexHonorun (OOT) — anekTpoHHoro y4ebHOro Kypca
«MeTogbl 6Gmocmamyecknx wmnccnegoBaHW», PacroNOXEHHOro Ha nopTane «3NeKTPOHHbIV
yHuBepcuteT Bl'Y». MNepen Hayanom y4ebHbIX 3aHATUN 0ByYatoLWNNCa OOITKEH:

1. TlpoBepuTb Hanuume poctyna K kKypcy. B cnyyae BbisBneHna npobnem
CBOEBPEMEHHO 0B6paTUTLCS K NpenodasBaTento Unn B CNyx0y TEXHNYECKOW NOAAEPXKKU.

2. N3yunTb nHTEpdENC Kypca, 3HaTb Cnocobbl B3aMMOOENCTBUSA C npenogasaTtenem B
pamkax QYK: coobLieHne Ha popyme, OoTrnpaska JIM4HOro coobLleHuns, YarT.

3. O3HakoMUTBCA C Uenbl M 3ajadamu OUCUMMAMHBI, NepevyHeM opMmnpyemblx
KOMMeTeHUMA 1 pesynbTaTtoB OOy4YeHus, nNporpaMmon AUCUMMMAWHBI, KaneH4apHbIM MfiaHoM,
TPaekTopMen OCBOEHUA  OUCUMMAWHBI, KOMMSEKCOM BOMNpocoB UM TpeboBaHunm ans
NPOMEXYTOYHOW aTTecTaunn.

4. O3HaKOMUTbCHA C NepevYHeM OCHOBHOW W OOMNOSTHUTENbHOW NuTepaTtypbl, a Takke
CMMCKOM  3MNEKTPOHHbIX obpasoBaTeribHbIX PECcypcoB, HeobxoauMbIX [Afs  OCBOEHUS
ancumnnuibl. MonyynTb AOCTYN K 9MNEKTPOHHbIM OGUOAMOTEYHBIM CUCTEMaMm, Ha KoTopble
odopmneHa nognucka Pre0yY BO «Bl'Y».



CamoctosTenbHas pabota CTyQeHTOB  OCYLWIECTBNSETCA C  MCMOMb30BaHWEM
pekomeHaoBaHHbIX MOOK, y4ebHUKOB 1 y4ebHbIX NOCOOMIA B X04€e NOArOTOBKM K NEKLNOHHBLIM U
nabopaTtopHbIiM 3aHATUAM. CTyaeHTbl 3HAaKOMSATCA C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOro Kypca 1 camocToATeNbHO, npopabaTbiBaloT U yCBanBalT TeopeTU4eckne 3HaHus
C UCNONb30BaHMEM peKkoMeHOyeMon y4yebHon nutepaTtypbl U y4ebHO-MeToaMYecKux nocobun,
cornacHo ykasaHHoOMYy cnimcky (n.15).

Ha naGopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBE Manown rpynnbl BbIMOMAHAKT yd4ebHo-
nccnegoBartenbCckyto paboty. B xoge nabopaTopHbix paboT cTyaeHTbl npuobpeTaloT HaBbIKK
NpoOBEeAEHNS  3KCMEPUMEHTA, YMEHUS  UHTeprnpeTMpoBaTb  MOMYyYEHHble  pes3ynbTaThl,
obpabaTbiBaTb M NpeAcTaBnATb MOMyvYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatel M Martepuanbl  y4ebHO-uccrnegoBaTenbCkoM  paboTbl  AOKNagblBaloTCA
npenogasatento, npu HeobxoammocTn obcyxgatTca B rpynne (otyet o nabopaTopHOM
3aHATUKN). B cnydasx nponycka nabopaTopHOro 3aHATUS NO KaKMM-NMOO MpuYnHAM CTyOeHT
006a3aH ero CaMOCTOSITENbHO BbIMOMHUTL MNOA  KOHTPONEM npenogasaTens BO BpeMs
NHONBMAOYANbHbIX KOHCYNbTaLNNA.

Tekywas arttectauma obecnevvBaeT MPOBEPKY OCBOEHUS Yy4yebHOro Martepuana,
npuobpeTeHnss 3HaHWA, YMEHWA W HaBbIKOB B MpoLecce ayauTOpPHOM M CaMOCTOATENbHOM
paboTbl cTyaeHToB, dhopmupoBaHusa komneteHumn (MK-2.1 n MNMK-4.2). Tekywas atrectayms no
ancumnnuHe «CoBpemMeHHble MeToabl Buodumanyeckmx uccnegoBaHuny BKNOYaeT B cebs
oT4yeTbl No nabopaTtopHbiM paboTam M YCTHble onpockl. [lnaHMpoBaHWe W opraHu3auus
TeKyLMX aTTecTaumi oCyLLEeCTBSETCA B COOTBETCTBUM C coAepXaHMeM paboden nporpaMmmbl
KaneHgapHoO-TeMaTUYeCckUM MNfiaHOM C MpUMEHeHneM poHAa OLEHOYHbIX CpeacTB. Tekylias
aTTecTauusa saendetca obazartensHon, ee pesynbTaTbl OLEHUBAKOTCA U MO peLLeHnto Kadeapbl
MOTYT ObITb y4TEHbI NPU NPOMEXYTOYHOWN aTTecTaunm obyvaroLmxcs.

dopmMon NPOMEXYTOYHOW aTTecTauun 3HaAHUW, YMEHUW W HaBbIKOB OOy4aroLmxcs
ABNAIOTCA 9K3aMEH.

MeToaunyeckme pekomeHgauum no BUAAM 3aHATUN

JNekuus:

B xome NeKkumoHHbIX 3aHATMIA oby4varomMmcs pekoMeHOYeTCSa BbINOMHATL criegyolime
pencteus. Bectm koHcnekTMpoBaHue yyebHoro wmartepuana. O6pawaTb BHUMaHWE Ha
KkaTteropmum, OpMynNMPOBKM, PACKpbIBaOLLME COAEPXKAHNE TEX UMM UHBIX SIBIIEHUI U NPOLECCOB,
HayyHble BbIBOAbI W MNPaAKTUYECKMe peKoOMeHZauuMm no WX npuMmeHeHuo. 3agaBaTb
npenogaBaTento YTOYHSOLWME BOMPOCbI C LENb YSACHEHUS TEOPETUMYECKUX MOSTOXEHWN,
pa3peLleHmnst CMOPHbIX CUTYaLUN.

XKenatenbHo ocTtaBuMTb B paboyMx KOHCMEKTax Monsi, Ha KOTOPbIX BO BHeayguMTOpHOE
BPEMS MOXHO caenaTtb MOMETKM U3 peKOMEHAOBaHHON NuTepaTypbl, AOMNOMHSOWNE MaTepuan
NPOCnyLLaHHON NeKuun, a Takke noAyYepKkMBalolne ocobyd BaXHOCTb TeX WM MHbIX
TEeopeTUYECKNX MNOSTOXKEHUN.

CamocTosaTenbHas pabora.

CamocTtosTenbHas paboTa oOcCywecTBnNseTca B BuAE WU3ydeHWs nuTepaTypbl,
SMMNUPUYECKNX AaHHbLIX MO NyONMKaUMsIM M KOHKPETHbIX CUTyauun U3 NpakTUKW, NOArOTOBKE
nHanBmayanbHblX paboTt, pabota C NEKUUMOHHbIM MaTepuanom, CaMOCTOSATENbHOE W3yveHue
OTAENbHbIX TEM OUCUMNNNHBI; MOUCK U 0630p NUTepaTypbl U 3NEKTPOHHBLIX UCTOYHUKOB; YTEHNE
N ndyyeHme y4ebHunka n y4ebHbix nocodbumn.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
HeoOXoaAuMbIX AN OCBOEHUA OUCLMNIINHDI

a) ocHoBHas nuTeparypa:

Ne n/n NcTouvHUK
MpakTukym no 6uodmauke / [Aptioxos B. I'., BawapuHa O. B., BawaHos . A. u gp.] ; nog obui. pea.
1 B. I". ApTioxoBa ; M-Bo obpasoBaHus 1 Haykn P®, BopoHex. roc. yH-T. - BopoHex : N3aatensckun
gom BI'Y, 2016. - 313 c.




BroHaHoTEeXHOMOrMKN: JOCTMKEHUS, MPOGNeMbl, NEPCNEKTMBLI pa3BuTus : y4ebHoe nocobue / M. A.

2 HakBacuHa, B. . ApTioxoB ; M-Bo ob6pasoBaHus n Hayku PP, BopoHex. roc. yH-T. - BOpoHeX :
Uzgatenbckuin gom BIY, 2015. - 150, [1] ¢

0) gononHUTenbHasa nuTeparypa:
Ne n/n MCTOYHNKK

1 MeHTnH KO.A. dusnyeckne meTtoabl uccrnenoBaHns B Xumumn: Y4ebnuk / KO.A. MeHTuH, J1.B.Bunkos -
M.: Mup,ACT, 2003.
benornaskuHa M. B., ®epopetko E. B., VisaHoBa M. A., boromonosa . B., boromon, VBaHoBa M.A.n

2 ap. AHanuTudeckast XuMusi U OM3NKO-XMMUYECKMe MeToabl aHanu3a. Yyeb. nocobue. M3gatenscTBo:
PUOP, 2006

3 lanowHnk B.A XoxnoB B.FO., MokwuHa H.A., CenemeHeB B.®. dusumko-xummyeckme meToabl
aHanu3a: YyebHoe nocobue. BopoHex: N3a-so BI'Y, 2004.

4 OcHoBbl aHanuTudeckon xumun. B 2 kHurax / nog pea. KO.A.3onotoea. - M.: Beicw. wkona, 2000.

5 MyxuHa E.A. ®usuko-xumudeckne metogpl aHanmsa / E.A. MyxuHa. - M.: Xumusa,1995. - 315¢.

6 Muckapesa C.K. AHanutuuyeckas xumwus / C.K.MNuckapesa, K.M. Bbapawkos, K.M. OnbwaHosa. -
M.:Bbicwas wkona, 1994. - 384 c.

7 LintoBumd UN.K. Kypc ananuTtuyeckon xumum / U.K. LUntosumy. - M.:Bbicwas wkona, 1994. - 495 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTernbHble pecypchl (oduumnansHble peCypchbl MHTEPHET)™:
Ne n/n Pecype

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a GaHHbIX MPOCMpPaHCMBEHHbLIX CMpyKmyp besikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIx xumu4yeckux cdsueos SIMP benkos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6a3za daHHbIx xumuyeckux cdsueos SIMP
HU3KOMOJIEKYsSiPHbIX COeOUHEHUU

http://lib.mipt.ru/catalogue/1020/ -anekmpoxHas bubnuomexka @usmexa, pasden “buoxumus u
buogpusuka”

http://molbiol.ru — o6pasosameribHbil calim Mo MonekynsapHou buonoauu.
http://biomolecula.ru - obpasogamersibHbIl calim o MoneKynspHoU buonoauu.
http://ncbi.nlm.nih.gov — kpynHetiwas 6a3a 6buonoaudeckux u MeOUUUHCKUX crmamel
http://edx.org — oHnalH Kypcbl 8edyujux MUPOBbIX YHUBEPCUMEMO8
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16. NMepeyveHb y4e6HO-MeTOAMYECKOrO o6ecneyeHUs Ansi cCaMoCToATeNIbHOW paboThl

Ne n/n MNCTOYHMK

Bbuogpusuka : yuebHuk / B. . Apmioxos, T. A. Kosarnesa, M. A. HakeacuHa [u dp.] ; nod pedakyued B. I
Apmioxosa. — Mocksea : Akademuyeckuli lNpoekm, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 Tekcm : aneKmpoHHbIU // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL.:
https://e.lanbook.com/book/132170 (6ama obpaweHus: 11.09.2021). — Pexum docmyna: 0ns
asmopu3s. nosb3osamered.

Cepdiok ., Bakkau H., 3akkau [x. Memodbi 8 monekynspHol 6uogusuke. YyebHoe

2 nocobue. T. 1, 2 - Us0amenbcmeo KAY, 2010.

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOMb3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKMOYas AUCTaHUMOHHble obpa3oBatenbHble TexHonorun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

I'IpM peann3aunm OUCUUNIIMHbI UCMONb3YKOTCA 3JN1E€MEHTbl 3JTEKTPOHHOIO o6yquV|;|,
ONCTaHUNOHHbIE O6pa3OBaTeJ'IbeIe TEeXHO0ormu, Ll,l/l(*)pOBbIe TEXHOIOTNN.

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

YuebHasi ayantopus: cneuuanuanpoBaHHasa mebenb, HOyTOyK, NpoekTop, akpaH ans | 394018, r. BopoHex,
npoekTopa nnowagp

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each YHuBepcuteTtckas, 4. 1,
AcademicEdi-tion Additional Product, Kaspersky Endpoint Security ons 6usHeca - nom. I, Y4yebHbI kopnyc
PacwwupeHHbin Russian Edition, Be6-6paysep Google Chrome, Be6-6pay3sep Netla , aya. 480

Mozilla Firefox



http://www.lib.vsu.ru/
http://www.elibrary.ru/

YuebHasi ayantopus: cneuunanuanpoBaHHasa mebenb, nabopatopHasa nocyaa, pH-
mMeTp noptatueHbi HI83141, welikep-nHkybartop anst nnaHweTta Elmi SHAKER ST
3, mukpockonbl Mukmen, CnektpodoTtomeTp M3-54-00 YO, ueHtpudyra Eppendorf,
NporpaMmmHO-MeTOANYECKUI KOMMIIEKC BMOXUMUITIOM. aHanu3a

394018, r. BopoHex,
nnowaab
YHuBepcuteTckas, a. 1,
nom. |. YuebHbin kopnyc
Ne1, aya. 61

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM OCBOeHMSI obydarolwmmucs yv4ebHOro matepuana onpegensiercs

cogepXaHmem cnegyrwmx pasgenos JUCUUNITUHBILL

NHuankaTop(bl)
Ne HanmeHoBaHue pasgena KomneTeHuums(
OOCTUXEHUS OueHouHble cpeacTBa
n/n ancumnnuHel (Moayns) n)
KOMMNeTeHL M
[MoHATNe 0 Hay4YHOM MeTofE U
€ro CoCTaBnSALWMX. YPOBHU
1 opraHusaumm n n3yyveHus MK-2 MK-2.1 Bonpocbkl anga TekyLero
" | Buonornyecknx 06BLEKTOB. MK-4 MK-4.2 KOHTpOns
OcobeHHOCTN Bronormyeckmnx
06beKTOB
Bonpocbl meTponoruu u
cranfapTsaunn. MK-2 MK-2.1 Bonpocbl onsa Tekyuwiero
2. | Knaccudumkaums ¢umsmko- nK-4 NK-4.2 P KOHTPONS y
XUMUYECKUX METOO0B
uccnegoBaHus.
Buodunandeckne metoapl
3 nccrnegoBaHns Ha pasnuyHbIX MK-2 MK-2.1 Bonpochbl ansa Tekywero
" | YPOBHSIX opraHu3auum MK-4 MK-4.2 KOHTpoOns
Oronornyecknx o6 bEKTOB.
MoarotoBka GMONOrM4YECKOro Bonpochbl ansa Tekywero
4 Marepwuana K uccrefoBaHusaMm. MK-2 MK-2.1 KOHTpOns
" | Cnocobbl romoreHnsauumn MK-4 MK-4.2 OTt4eT No nabopaTtopHoM
npMMeHsemMas annapartypa. pabote
CegumeHTaUMOHHbIE METOAbI Bonpocbl anga TekyLero
5 aHanmaa. MK-2 MK-2.1 KOHTpOns
' MK-4 MK-4.2 OtyeT no nabopaTtopHom
paboTte
Xpomarorpacudeckme Metoabl Bonpocbl Ang TekyLero
6 aHanmaa. MK-2 MNnK-2.1 KOHTpoOns
' MK-4 MK-4.2 OtyeT no nabopaTtopHom
paboTte
AnekTpodopeTnyeckme Metoabl Bonpocbl Ang TekyLiero
7 aHanmaa. MK-2 MnK-2.1 KOHTpoOns
' MK-4 MK-4.2 OTyeT no nabopaTtopHom
paboTte
ONEKTPOHHbIV NapaMarHUTHbIV MK-2 MK-2.1 Bonpocsl ang Tekywero
8.
pe3oHaHc. MK-4 MK-4.2 KOHTpons
9 AnepHbIi MarHUTHBIA pe3oHaHC. MK-2 MK-2.1 Bonpocsl ang Tekywero
' MK-4 MK-4.2 KOHTpons
OneKTpOoHHAas MUKPOCKOMUS. Bonpocbl ang tekywero
10 MK-2 MK-2.1 KOHTpOns
' MK-4 MK-4.2 OTyeT no nabopaTtopHom
paboTte
CkaHupyloLasa 3oHaoBas Bonpocbl Ang TekyLiero
11, | MuMKpockonms. MK-2 MK-2.1 KOHTpONs
' MK-4 MK-4.2 OTyeT no nabopaTopHON
pabote
[MpomexyToyHasa aTTecTtaums Komnnekt KM
dopma KOHTPOIsi — 9K3aMeH




20. TunoBble OUEHO4YHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OLueHUBaHUsA

20.1. TeKywWwMKn KOHTPOSb yCNeBaeMocTu

KoHTponb ycneBaeMoCTV MO AUCLUMMNIIMHE OCYLLECTBSETCA C MOMOLLbI CrieaytLmx
OLIEHOYHbIX CPEeACTB:

Mepe4yeHb NabopaTopHbIX paboT
1. Memodkl 8bi0erneHuUs1 6UOMaKPOMOIEKYyI
2. Xpomamoepaghudyeckue MmemoObl aHanu3a
3. Snekmpoghopemuyeckue MemoObl aHanusa
4. SnekmpoHHas MUKPOCKOMUS
5. CkaHupyrowasi 30HO08asi MUKPOCKOMUS
6. CedumeHmauyuoHHble Memo0Obl aHanu3a

Mpumepbl nabopaTopHbIX paboT

Na6opaTtopHasa paboTta. MeToabl BblaeneHMst GMOMaKpOMONEKYIT.

MaTepuanbl n o6opynoBaHue: JlabopaTtopHas ueHTpudyra, ynbTpa3ByKOBOW Oe3MHTErpaTop,
Habop XMMMYECKMX pPeakTUBOB M OAHOPa30BO NabopaToOpHOro nnacTuka, NepcoHarbHbI KOMMNbIOTEP C
AOCTYMNOM B MHTEPHeET.

Llenb paboTbl: 0cCBOEHME METOAOB BblaeneHus GruomakpoMonekyrn, Ha npeaMmeTe reMornobuHa
KpOBW YenoBeka.

Xop paboTbl

. MogroToBuTb 0GpaseL, KpOBM AOHOPA.
. OcywecTtBuTb pasgeneHme OPMEHHbIX 3NIEMEHTOB KPOBU N OT Nia3mMbl KPOBW.
. OcylwecTBnUTbL remonms.
. OcylwecTBnUTb LEHTPUGYrMpoBaHme.
. CobpaTtb HagoCagouHYIO XXUAOKOCTb.
. 3apermcTpmpoBaTb CNEKTP NOrTOLLEHNS pacTBOpa remorniobumHa.
Paccuntatb KOHUeEHTpauuio remorriobvHa Ha OCHOBaHUM AaHHbIX 3aperncTpupoBaHHOrO
crekTpa nornaiieHus.

8. Coenartb 3akntodeHne 06 adbdekTUBHOCTH BbldeneHne remornobuHa.

NouUuAWNR

OTBeTUTbL Ha BOMPOCHI:
1. Nepeuncnnte KOMNOHEHTbI POPMEHHbIX ANIEMEHTOB KPOBM YenoBeka?
2. Nepeuncnmte KOMMOHEHTLI NNa3Mbl KPOBU YeNoBeKa?
3. Yto npeacraenseTt cobor remonuna?
2. [lanTe xapakTepmucTuky CTpyKTypbl reMorsiobuHa.
3. CchbopmynupywnTte 3akoH byrepa-Jlambepta-bepa?
4. Yto Takoe KoahMLMEHT MONAPHON SKCTUHKLNN?

Tekywas artTectauMs NpoBOOUTCA B COOTBETCTBUM C [lONoXeHMeM O Tekyllen aTrectaumu
obyvalolmxcs no  mporpaMmaMm  Bbicllero obpasoBaHus  BoOpoHeXcKoro - rocyaapCTBEHHOrO
yHuBepcuTeTa. Tekywas atrectaums NpoBoAMTCA B (hopmMe OTYETOB O BbINOMHEHWUU nabopaTtopHon
paboThbl.

OT4eT O BbINONHEHUN NabopaTopHON paboThl
LLlabnoH oT4yeTa 0O BLINONHEHUM NTabopaTOpPHOW paboThl

OtyeT 0 BbiNONHeHUM nabopatopHon paboTbl Ne  <HasBaHWe TeMbl>, BbINOMHEHHOW B paMKax
avncumnnuibel 561.6.43 O6was u meanumnHckaa paguobuonorms obyvawowmmes  kypca <O.1.0.>,
cneunanbHocTb — 30.05.02 MeaununHckasa 6uodusmka

Lenb paboTbl:

O6opynoBaHue u maTepmansbl:

Xopa paboTbl: (kpaTkoe onucaHue xopa paboTbl C yKazaHMeM NEePBUYHbLIX AAHHbIX, PaCYETHbIX
dopmyr, pes3ynbTaToB NPOMEXYTOUYHbIX M KOHEYHbIX PacYeTOB; UNMOCTPATMBHbBIM MaTepuan (rpaduku,
doTorpachum 1 np.), o6obLiatome Tabnuupl)



BbiBOAbI:

TpeboBaHMA K BbINOMHEHUIO 3a4aHUN (UMK WKaNbl U KPUTEPUU OLLEHUBAHUA):

Kputepnamm oueHnBaHusi BbINOHEHNUs1 nabopaTopHon paboTbl ABMAOTCS:

— nogroToBka K 3aHATMIO (ocpopmreHne 3aHATMA B paboyen TeTpagum B COOTBETCTBUWN C
MEeTOOUYECKMMU peKOMEHZALNSMN);

— OTBEThI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA 1 COAepXKaHWIo nabopaTopHon paboThi;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPW BbIMONTHEHWUWN 3a4aHNIA;

— odhopMIneHNe pe3ynbTaToB B COOTBETCTBUM C METOANYECKMMUN PEKOMEHAALMAMM;

— YMEeHVe aHanu3upoBaTtb, 00CyXAaTb MOMYyYEHHble pe3ynbTaTbl WM CaMOCTOSITENBHO
dhopmMynmpoBaTb BbIBOAbI;

— YMEHMe peluaTb NpakTuyeckne 3agaHus (3agaym) no TeMe BbINOMHEHHOW paboTbl.

Pabota cunTaeTca BbINOMTHEHHOW W 3a4YTEHHOW, €Cnv CTYAEHT B KOHUE 3aHATMA npeactaBun
OTYET B COOTBETCTBUM C AAHHBIMU METOANYECKUMU PEKOMEHAALMNSMMU.

OnuncaHune TexHonormm npoBeaeHnA

YCTHbIN ONPOC MO OCHOBHLIM TEPMMHAM MOXeT NpPOBOAUTBCA B Hayane/KoHue
nabopatopHoro 3aHaTMA B TedyeHue 10-15 muH. JInbo yCTHBIM ONpoc MNpoBOAUTCH Mocrne
BbINOSIHEHUA flabopaTopHon paboTbl NO OCHOBHbLIM 3aKOHOMEPHOCTSAM, BbISBMEHHLIM B X04e ee
BbIMOSTHEHUS.

Bonpochkl ana yctHoro onpoca
1. Ha namepeHunn kakmx CBOMCTB OCHOBaHbI (PU3NKO-XMMUYECKME METOAbLI aHanmM3a?
2. B yem 3akntoyarTca 4OCTOMHCTBA OU3NKO-XUMNYECKMX METOLOB aHanunsa?
3. NpueeaunTte obnacTn NpUMEHEHNA PUNKO-XMMUYECKNX METOOO0B aHanmsa.

4. Kakasi 3aBUCUMOCTb NIEXXUT B OCHOBE UCMONb30BaHNA (PDU3MKOXMMUYECKMX METOO0B B
KonnyecTBeHHOM aHanuse?

5. MNMpuBegunTte knaccnukaumio PU3NKo-XMMUYECKMX METO0B aHanmMsa no nusmepaeMmomy
napameTpy. Kakue rpynnbl METOAOB UCNOSb3YTCA Hanbonee Yacto?

6. [ante onpedeneHnss M MOSICHUTE Crneayllme TEPMUHbI: CMEKTP, MHTEHCMBHOCTb
N3Ny4yeHusl, AOnMHA BOSHbI, BOJSIHOBOE YWCIO, CrekTpanbHas LWMpUHA Morocbkl, OTOH,
MOrnoLLeHNe, UCNyCcKaHNe, OCHOBHOE COCTOsIHME, BO36Y)XAEHHOe COCTOSHUE.

7. DanTe knaccucpumkaumoo oNTUY4ECKNX MeTodoB aHanuaa (no ndyvyaemblM obbektam, no
XapakTepy B3auMOAENCTBUS 3MEKTPOMArHUTHOrO MU3fNyyYyeHusi ¢ BELLECTBOM, MO MUCMOSIb3yeMON
obnacTtu anekTpoMarHMTHOroO CNeKTpa, No NPMPoOaEe SHEPreTUYECKNX NEPEXOAOB).

8. Ha kakom npuHUUNe oCHoBaHbl CNeKTpalribHble METOObI aHanmsa?

9.KakoBa npupoga M MNPOUCXOXKAEHNE ATOMHbIX 3MUCCUOHHBIX CcnekTpoB? [lovemy
aTOMHbIE CMEKTPbl UMEIKOT NNHEeNYaTbIn Xapaktep?

10. Yem xapakTepusyeTcs aHepreTM4eckoe COCTOsTHME 3MEKTPOHOB M aToMa B LIENOM.
11. B yeMm 3akn4aeTca CyLIHOCTb aTOMHO-abCcopbUMOHHOIO MeToaa aHanu3a?

12. KakoBa ponb nnameHun npyM aToMHO-abcopOuMOHHbLIX onpeaeneHmax?

13. OnuwunTe NpUHUMNMANbHYK CXeMy aTOMHO-abcopbUMOHHOro aHanmsa.

14. Kakas martemaTtudeckasi 3aBMCMMOCTb WCMONb3yeTcss B MeToae aTOMHO-
abcopObuMoHHOro aHanmsa?

15. TllpuBeante npUHUMNUANBHYID CXEMy MflaMEHHOro aTtomMHoabcopObumoHHOro
cnekTpomeTpa

16. OnvwuTe 3agaym, pewaemble MeTogamMm aToMHO-abcopbUMOHHOro aHanmaa.
17. KakoBbl AOCTOMHCTBA 1 OrpaHUYeHnsa MeTogoB aToMHOabCcopOLMOHHOrO aHanu3a?
18. OnuwmnTe NPUHLUMNNANbHYH CXeMy aTOMHO-abcopbLUMOHHOIo aHanmaa.

19. Kakas maremaTtuyeckasi 3aBMCMMOCTb WUCMONb3yeTcss B MeToae aTOMHO-
abcopObuMOHHOro aHanmsa?



20. [puBeouTe MpPUHUMNMANbLHYD CXeMy MfAaMeHHOro aTomMHoabcopbuMOHHOro
cnekTpomeTpa

21. OnuwmnTe 3agayu, pellaemble MeETOAamMM aTOMHO-abCcopbLMOHHOro aHanumaa.
22. KakoBbl 4OCTOMHCTBA N OrpaHMYeHns MeTogoB aToMHoabcopbunoHHoro aHanunaa?

23. B yeM 3akntoyaeTcs CyLHOCTb MeToAa 3MUCCUOHHOW boToMeTpun nnamenn? Kakune
OCHOBHble NpuemMbl paboTbl MCNOMb3YOTCS B 3TOM MeToae?

24. Kakne 0OCTOMHCTBA U HeQOoCTaTKN MMeeT MeTon?
25. OnnwnTe 3agayn, pelaemMmble MeTogamm ooTOMETPUM NITAMEHMN.

26. B uem 3aknoyalTca MCTOYHMKM OLKNOOK MeToda SMUCCUMOHHOW OoTOMETpUmn
nnameHu?

27. KakoBa npmpoga NtoMUHECLEHTHOIO U3Ny4YeHns?

28. Kakum obpasom knaccudunumpyroT MeToapl MIOMUHECLIEHTHOIO aHanu3a?

29. Ha 4yeM ocHOBaH Ka4yeCTBEHHbIN NIOMUHECLEHTHbIN aHanus?

30. OT yero 3aBUCUT WHTEHCUBHOCTb JOMUHecUeHUMn? Kak oHa cBsidaHa C
KOHLEHTpaumen?

31. KakoBbl 4OCTOMHCTBA U HEAOCTATKN MIOMUHECLEHTHOro aHanuaa?

32. Kakume meToabl MCMONb3YWT [AONS OMNpederieHus KOHUEHTpauuu BellecTBa B
NIOMUHECLEHTHOM MeToae aHanu3a?

33. Ha yem ocHOBaH KONM4YeCTBEHHbIN NIOMUHECLEHTHbIM MeTo aHann3a?

34. Kakvme BellecTBa MOXHO aHanM3npoBaTb C MOMOLLBb NMIOMUHECLIEHTHOrO MeToaa
aHanusa?

35. Ha yem ocHoBaH 3akoH CTtokca — Jlommena?

36. [1na 4yero ncnonb3yeTcsa NpaBuo 3epkarbHON CUMMETPUN CNEKTPOB MOrMOLLEHNSA U
na3ny4vyeHms?

37. YTto Takoe BbIXod NIOMUHECLEHLIMU N OT YEro OH 3aBUCUT?

38. Ha yem ocHoBaH 3akoH BaBunosa?

39. UTto Takoe TyweHune nomuHecueHumn? Kakne suabl TylLEHUS Bbl 3HaeTe?
40. MNMpuBeguTe cxemy NpocTenLwlero nyopmmeTpa.

41. KakoBbl BO3MOXHOCTM MCMONMb30BaHUA [aHHOrO MeToda ANA KOHTPOns KadvecTsa
MULLEBbLIX NPOAYKTOB?

42. B 4em 3aknoyaeTca CyWHOCTb MeTOoAoB pasgenenHuna? lNepevncnvte U3BECTHbIE
cnocoObl knaccudmkaumm MeETOA0B pas3aeneHuns.

43. B 4yem 3aknio4aeTcs CYLWHOCTb METOAOB KOHUEHTPUPOBAHUS MUKPOINIEMEHTOB?
lMepeuncnmte OCHOBHbIE BUAbI KOHLEHTPUPOBAHMS.

44 1o KakuM KpUTepuaM KnaccupuumpyroT MeToabl pasgeneHus n
KOHLIEHTPMpPOBaHNA?

45. Yem onpepensietcsa BblOOp MeTOAA KOHLEHTPUPOBAHWS U pa3fgeneHmsa?

46. Yem otnuyarotca rubpmaHbie 1 KOMOMHMPOBAHHbBIE METOAbI aHANUTUYECKON XUMUN?

47. TlepeuncnuTe OCHOBHble AOCTOMHCTBA WM HeAOCTaTKM METOAOB pas3derieHuss U
KOHLIEHTPMpPOBaHUA?

48. Ha 4yem ocHoBaHbl COPOLUMOHHbBIE METOAbI pa3feneHnst U KOHLEHTPUPOBAHUA?

49. lMpueegnte knaccudukaumio copObuUMOHHBIX METOAOB MO MexaHusmy copbumm u
cnocoby ocyLecTBneHus npouecca.

50. MpuBegute npumepbl Hanboree pacnpocTpaHeHHbIX COpPOEHTOB M Mepedyncnute
TpeboBaHus1, NpeabABNAEMbIE K HAM.

51. Nepeuncnute KONMYeCTBEHHbIE XapakTEPUCTUKN COPOLIMOHHBIX METO0B.
52. Yto npeacraenseTt cobon nsotepma copdbunmn? Kakon sng oHa umeet?



53. [llpuBegute MartemaTuyeckoe BblpaxeHue ypaBHeHus ®penHgnuxa. Kakyro
3aBMCUMOCTb OHO OTpaXkaeT?

54. [Ina 4ero ucnonb3yeTcs ypaBHeHue JlaHrmiopa? [NpuBeante ero matemaTtuyeckoe
BblpaXxeHue.

55. B yem 3aknoyarTcs 4OCTONHCTBA COPOLMOHHBLIX METOAOB?

56. B yemM cywHOCTb Xpomartorpaduyeckoro metoga aHanusa? BcnomHuTe MCTOpUIO
OTKPbITUSA 9TOro MeToAa.

57. KakoBbl OCTOMHCTBA N HEQOCTATKM XpomMaTtorpadun?
58. HazoBuTe obnactu ncnonb3oBaHUs XpomaTtorpadmyeckmx MeETOA0B.

59. Kak knaccndpuumpytoT xpomaTtorpaduyeckne mMetoabl No arperaTHOMY COCTOSHUIO
npuMeHsaembIX a3, MexaHnamy pasgeneHnsa n NPUMeHsIeMomn TEXHUKe?

60. Kak 0GHapyXmBatoT U MAEHTUOULMPYIOT KOMMOHEHTbI HA BYMaXHbIX N TOHKOCITONHbIX
Xpomartorpammax?

61. Kakne napameTpbl xpomaTtorpacmyeckoro nuka MCnonb3yT ANa KOMYeCTBEHHOIo
aHanusa?

62. B kakmx cny4yasix B KONMYECTBEHHOM XpomMaTorpapuyeckom aHanuse Wu3mepsioT
BbICOTY NuKa? nnowagb nuka?

63. Ha uyem OCHOBaH Ka4yecTBEHHbIi aHanuM3 B  pasfM4YHbIX  BapuaHTax
XpomaTtorpaduyeckoro pasgenerun? MNpueseante npumepsbi.

64. Kak ocywecTBnAT KOMUYECTBEHHbIN XpomaTtorpaduyeckmn aHanms? B 4yewm
CYLLHOCTb MeTOA0B HOpManusauum (HOpMUPOBKK), BHYTPEHHErO U BHELLHEro ctaHaapTa?

65. Kak ocyllecTBNseTcs KayeCTBEHHbIM N KONIMYECTBEHHbIN aHann3 B OCafoYHOM U
OymaxHon pacnpegenutensHon xpomaTorpagumn?

3apaHua onAa AMarHocTu4eckux pabor

TecThbl

1. Olns Toro 4Tobbl AaHHbIA PAcTBOP UMW BELLECTBO MOrMoLLany SHEePrio NagatoLLero nyyka cBeTa,
HeoGX0AMMO BLIMOMHEHME CreayoLLMX YCIOBUIA

— YacToTta nornowaemMoro usnyyeHust (v) ormkHa CoOoTBETCTBOBaTL BblpaxeHuto bopa

— YacToTta nornowaemMoro usnyyeHus (v) ormkHa CoOoTBETCTBOBATL BblpaxeHuto MnaHka

— YT06bI OCUMNNATOP MOrMoLwan 3Hepruo, ariekTpMyeckoe none nagatrLlero ceeTa A0MMKHO UMETb
COCTaBNSOLLYIO, NePNeHANKYNAPHYH ero AUNONbHOMY MOMEHTY

— BeposiTHbl Te nepexonpl, KOTOpbIe NPOUCXOAAT MEXOY COCTOSHUSIMU Pa3HON MYNbTUMNIETHOCTU

2. BblbepuTe BepHble yTBEPXKAEHUS:

— PactBop c koHUeHTpaumen 1 Monb/n B KloBETE TOMWMUHON 1 CM UMEET ONTUYECKYIO NITOTHOCTb,
paBHyt0 MONAPHOMY KO3 PULNEHTY NOrMOLLEHNS

— PacTtBop ¢ KoHUeHTpaunern 1 Monb/n B KloBETE TOMWMUHOW 1 CM UMeeT BENMYMHY CBETOMNOMMOLLEHUS,
paBHY MONAPHOMY KOI(DMULMEHTY MOrNOLLEHUS

— MonsapHbI KO3(PPULNMEHT NOrMNoOLLEeHNs 3aBUCUT OT YCITOBUN U3MEPEHUS — KOHLIEHTpaLuMu BeLecTBa,
AJIMHBI ONTUYECKOTro NyTK 1 Ap

— BenunuunHa ceeTonponyckaHusa NnponopumnoHanbHa KOHLEHTpaumm pacteopa

3. Bce 6enku nornoLyatoT KBaHTbl cBeTa
— B Y®-obnactu cnektpa

B Bngumon obnactu cnekrpa

B ananasoHe gnuH BonH 190-220 Hm
B ananasoHe gnuH BonH 340-400 Hm

N

. Ana onpepenennsa koHueHTpauun 6enka B pactBope He06XoaUMO U3MEPUTL 3HAYEHNE
KoachcbumumeHta andcpysum



KoadhdmumeHTa anekTponpoBogHOCTH
OnTuyeckon nnotHoctn npu A =280 HM
HeT npaBunbHoOro oteeTta

5. Heobxoanmo onpefenuTb YMcToTy (rOMOreHHOCTb) 6enkoBoro npenaparta. Kakon metoa MOoXXHO
ncnonb3oBaTb AN aToro?

— CnektpodoTOMETPUS B BUOUMOM YacTK CnekTpa

— pH - meTpusa

— lenb-anekTpodopes

— AMP-Tomorpadous

6. OnTnyeckasi NIOTHOCTb - 3TO:

— Mepa ocnabneHnus ceeta Npo3payYHbIMM O0bEKTAMU MU OTPAXKEHNSA CBETA HEMPO3PaYHbIMMK
obbekTammu

— Mepa ocnabneHnus ceeTa HeENPO3paYHbIMU OOBbEKTAMU U OTPaXXEHNS CBeTa NPO3padYHbIMU
obbeKkTamu

— Mepa ycuneHunsa ceeta Npo3payHbiMM OO bEKTaMKM MU OTPAXKEHNA CBETA HEMPO3paYHbIMM OObEKTaMM
— Mepa ocnabnenusa cBeta HENPO3paYHbIMK OO BEKTAMM UITM OTPaXKEHMSI CBETA HEMPO3PaYHbIMU
obbeKkTamu

7. MNpuvHumn o6paTHOro cuTa - 3TO:

— CnocobHOCTb MOMeKyn BeLeCcTB B3aMMOAENCTBOBATL APYr C APYrOM 3a CYET UX pa3HOM CNOCOBHOCTH
NpoHMKaTb B NOPbI HENOABWMXHOM chasbl

— Cnocob o4nCTKM BELECTB pasHon Npupoabl

— CnocobHOCTbL MONEKYN BELWECTB pas3densaTcs no pasMepy 3a CHET NX pa3HOWM CnoCoBHOCTM NPOHUKATb
B NOpbl HENOABWKHOM (hasbl

— Cnocob o4McTKM BELLECTB pasHon NpmMpoabl No UX 3apagy

KpaTtkm otBeT

MeTton wccnenoBaHUst CTPYKTYpbl MOBEPXHOCTM TBEPAbIX Ten BMMOTb A0 OTAENbHbIX aTOMOB,
OCHOBaHHbIN Ha  KBAHTOBO-MEXaHWYECKOM  MpUHUUNE  TYHHENMPOBaHMA  SNEKTPOHOB  4epes
HenpoBoasAwmn 6apbep, - 3TO:

OTBeT: cKaHupyLWasa TYHHENbHAst MUKPOCKOMMS.

®parmeHT OHK, meueHbin Tem wnn uHbIM 0Bpa3om W ucnonb3ywwuics ana rmbpuamsaumm co
cneumdunyecknm yyactkom B monekyne OHK, nossonswowmin maeHTUduMunpoBaTb KOMMSIEMEHTapHbIe
€My HYKNeoTuAHbIe NocnegoBaTeNlbHOCTH, Ha3bIBAETCA:

OTtBeT: JHK-30HA.

MHTEHCMBHOCTb MOrMOLWEHNA pacTtBopa 3aBUCUMT OT XUMUYECKOro cocTaBa W KOHUEHTpauuu
pacTBOPEHHOrO BeLLeCTBa, TOMLWMHbI €ro Cros, a Takke OT ANNHbLI BOMHbI NajaroLlero ceeta, Noatomy
ANA CNEKTPoOTOMETPUN MPUMEHAIOT CBeT.

OTBeT: MOHOXpOMAaTUYECKUI

Bonpochkl cpeaHen CroXXHOCTU:

1. Ha yem ocHOBaH 1 Ans Yero UCnonb3yT MEeTO4 aTOMHO-CUITOBOW MUKPOCKOMNUA?

OTBeT: ATOMHO-CUMOBasi MUKPOCKOMUS — COBPEMEHHbIA METOL WM3YYeHWUs CTPYKTYpbl PasfinyHbIX
00BbEKTOB — OCHOBaHa Ha OUCMNEPCUOHHOM B3aMMOLENCTBMM aTOMOB OCTPUSA UIbl, 3aKPENSIEHHON Ha
YNpPYroM KpOHLUTENHE — KaHTUNEBEPE, N NOBEPXHOCTU uccnegyemoro obpasua. ATOoT MeTof No3BonseT
nony4atb M306paxkeHnss OOBbEKTOB pa3mepamn OT OECATbIX HM A0 OeCATKOB MKM. Mcnonb3yetca ans
nosny4yeHnst M300paxeHnss M U3YyYEeHUs CBOWCTB KPUCTANNOB aMWHOKUCIIOT, OenkoB, KeTO4YHbIX
membpaH, monekyn OHK, nnéHok n3 Guononmmepos, BUPYCOB, KNETOK, a Takke HaHo4YacTuL,.



TecThbl

Kakon meToa Bbl Ucnonb3dyeTe Ans onpegeneHms Maccbl 6erikoBon MOneKynbl?
1. OnekTpodopes

2. pH-meTpus

3. NamepeHne macchl Ha aHannTUYEeCKMX Becax

4. CnektpodoTomeTpus B Buanmon n YP-obnactm cnekrpa

Kakon meTop Bbl Ucnonb3yeTe Anga onpegeneHns KoHUeHTpauumn pacteopa remornobunHa?
1. AnekTpodopes

2. pH-meTpus

3. CnekTpodoTOomMETPUS B BUANMOWN 0BnacTu cnekTpa

4. XpomaTtorpadus

KpaTtkmn oTBeT

HeTekuunio NpoaykToB amnnundmkauum npoBoaaT METOL0M
OrtBeT: anekTpodopesa

OnpepeneHne KOHUEHTpaLMM BELLECTBa B pacTBOPE MO BENIMYMHE OMNTUYECKOW MIOHTOCTU GasunpyeTcs
Ha cneacTBuM N3 3aKoHa
OrtBert: byrepa—JlambepTta—bepa

B Kakux eguHuuax BblpaxkaeTcs onTudeckas NnoTHOCTb ?
OrtBeT: 310 6e3pa3mepHasn BeENUYMHa

TpeboBaHuMs K BbINONMHEHUIO 3a4aHUI (UNK LLKarbl U KPUTEPUM OLLIEHUBAHUS)
OueHka «omiu4HO» unu cmasumcs cmyO0eHmam, Komopble:

* JeMoHcmpupyrom 3HaHUe OCHOBHOU fiumepamypbl, PEeKoOMeHOO0B8aHHOU y4ebHou
rnpozpamMmoli OuUCUUNIUHbI;

* grraderom Hay4yHoU mepmuHorioaueu;

* 3Hatom cbusuyeckue npuHyUnsbl Memodos, br0K-CcXemMbl U MPUHUUNuUanibHble CXeMbl
npubopos, ocobeHHocmMu u3MepeHul U ¢hopmy eblidagaemol rpubopamu UHoOpmMayuu, a
makxxe yMerm UuHmepripemuposams rosy4eHHy UHGHOPMauUo;

* ymerom ebibupame MemoOdbi uccriedosaHusl, adekeamHble cmosuw,el npobrneme;

* Jl02UYECKU [MpaeuribHO Uu3/1a2alom omeembl Ha 60rpockl, ymerm Oenamb
060CHOBaHHbIE 8bIBOObI;

* deMOHCMpuUpytom CcrocobHOCMb CcaMOCMOsIMesibHO pewambs [1ocmassieHHbIe
npernodasameriem npobremMHble cumyayuu;

* [1ipU omeeme Ha 80r1poChI OOI'IyCKaiOITI OWUbBKU U HEMOYHOCMU 8 U3/TOXKEHUU, KOmopebie
CUJIbHO He 8JIUAKM Ha CyWHOCMb U3siacaemMoco Mmamepuaria.

OueHka "xopowo" cmasumcsi cmydeHmam, Komopsble:

* [l0Ka3bigaom O0CMamoyHO MosHble U 2/y60KUe 3HaHUS npo2pamMMHO20 Mamepuana
10 IPOCMPaHCMEEHHO pacrpedeneHHbIM duccunamueHbIM cucmemam;

* O0eMOHCcmMpupyrm 3HaHuUe OCHOBHOU U Haubonee 8axHoU OO0MoIHUMesIbHOU
niumepamypabl, peKoMeHO08aHHOU y4ebHOU rnpozpammoli QUCUUMTUHBI;

* noddepxkusarom QUCKyccuro ¢ riperiodagamerieM o 6osibluuHcmay gorpocos bunema;

*[ipu omeeme Ha 80ripocChbl OOI'IyCKaiOITl OWuUbKU U He3Ha4YumesibHble Hemo4YyHocmu 8
U3J1I0>KeHUU, Komopsbie CUJIbHO He 8JIUAKM Ha CyWHOCMb u3jiacaemMoc0o mamepuara,

OueHka "ydoenemeopumernibHO" cmasumcsi cmydeHmam, Komopble:



» deMoHcmpupyrom docmamoyHbIl 06bem 3HaHUU Mo meopuu UHaAMU4YeCKUX cucmeMm 8
pamKax rnpoepamMmmai;

* rloKa3blealkm yC80€HUEe OCHOBHOU y4yebHoU sfumepamypbl Mo ecem pasdenam
rnpozpammbl;

* rod0epxkusarom QUCKyccuro ¢ riperodasamerieM o omaoesibHbIM 8oripocam burnema;

s Mpu omeeme Ha 80MpPOCkbl O0MycKarm OWUBKU U HEemo4YyHocmu 8 U3/I0XeHUU
mMamepuarna.

OueHka "HeydoernemeopumeribHO" cmasumcsi cmydeHmam, KOmophble:

* rloKa3blearom hpazmeHmapHble 3HaHUsi OCHOBHO20 MpogpaMMHO20 Mamepuarna;
* He srladerom e8cell Hay4HoU mepMuHosioauel rno meopuu OUHaMuU4yecKux cucmem;
* He MO2ym omeemumb Ha KOHKpeMmHbIU 80rpoc rperodagameris.

 donyckarom ripuHyunuarsnbHblie owubKu 8 omeeme Ha 80rpPOoChIl;

» demoHcmpupyrom rpoberbl 8 3HaHUSIX, HeyMeHuUe adeksamHo 8blbupamb Memoosb! Orisi
peweHusi rnocmaerneHHbIX rpenodasamernieM npobreM, HeymMeHue UHMmeprnpemuposams,
obpabambieamb 5102UYECKU U Mamemamu4yecku rpedcmasrsieHHble rperiodasamesiem
aKcrnepumMeHmarsibHble OaHHbIE.

20.2. NMpomexyTo4yHasa aTTecTauums

MepevyeHb BONPOCOB K 3K3aMeHY
. MpyHUMNBI PU3MKO-XMMUYECKOTO NCCREeAOoBaHUS.
. [paBuMeTpUHYECKUN aHanums.
. Bugbl ueHTpudpyrnposaHms.
. TUTpUMETPUYECKUIN aHanms.
. MeTo, KNCNOTHO-OCHOBHOIO TUTPOBAHMUSI.
. MeTopg, okucneHns-BoCCTaHOBNEHUS.
. OCcHOBbI NepMaHraHaTOMEeTPUMN.
. OCHOBbI MOAOMETPUMN.
9. MeTop apreHTOMeTpUm.
10. PaspyLueHune KneToK 1 aKCTpaKLms.
11. PacTBopbl, MCnonb3yemMble OS5 9KCTpaKumK.
12. AbcopbumnoHHas xpomartorpadus.
13. MloHoOBMeHHasa xpomaTorpadums.
14. AdppuHHaa xpomaTorpadus.
15. OcHoBbl anddepeHymnansHoro metoga hoToMETPUMN.
16. OnpefeneHune cogepxaHusi xenesa no TpunoHy b.

17.Ponb (pm3NKO-XMMUYECKMX METOLOB aHanu3a B pa3BUTUM HAyKnM U B MEXOUCLMMIMHAPHOM
B3aMMogencTBum

18.Knaccudvkaums uanyeckux MeToaoB, MPUMEHSIEMbIX ANs WUCCNeaoBaHUs BELLECTB:
cnekTpanbHble, ANPaKkLUMOHHbIE, MarHUTHbIE, ANEKTPUYECKNE, MacC-CNEKTPOMETPUYECKME.

19. Knaccudmkaums cnektpanbHbIX METOLOB: NO cnocoby HabnoaeHus.
20. TexHuka n metoauka NK-cnektpockonuu n cnektpockonumn KP.

21. AbcopbumoHHasa cnekTpockonusa B BuaumMonm n YO obnactax kak MeToa uccrneaoBaHus
3NEKTPOHHBIX CNEKTPOB MHOrOATOMHbIX MOMEKYI.

22. OneKTPOHHble CMEKTPbI MOrMOLLEHNs OTAENbHBLIX KNaCcCOB OpraHUYeCcKUX CoOeaNHEHUIA.

23.dusnyeckne ocHosbl criektpockonun AP n AMP. lNpumeHeHne 3P B aHanuTuyeckux
uensx.

24. MeToabl OTOMETPUYECKOrO aHanmsa. TexHMka U MeToamnka aKkcnepuMmeHTa.

0O ~NO O, WON =



25.PaccesiHve U1 MOrmoOLLEHNe CBeTa pacTBOpaMu, COAEPXALMMK B3BELUEHHbIE YacTuUpbI.
TexHvKa 1 MeToamKa aKCnepuMeHTa.

26.YpaBHeHue nornoweHns ceeta. KoadppnuneHT 3KCTUHKLNN U MOMAPHOIO MOrSIOLLEHNS.
27.9nekTponpoBoaHoCcTb.  KoaddumumeHTbl  anekTponpoBoaHocTU.  KoHaykTomeTpuyeckoe
TUTPOBaHMeE.

28. MeToabl BblaeneHns buomakpomMonekyn

29. OnekTpodopeTnyeckne MetToabl aHanumaa.

30. DnekTpoHHas MUKPOCKONUS U ee BUAbI.

31. KpnoaneKkTpoHHas MUKPOCKOMUSI.

32. CkaHupytowas 30HOOBas MUKPOCKOMNWUSI KaK WMHCTPYMEHT MCCnenoBaHus GUonornyeckmx
ODOBLEKTOB.

33. CeanmeHTaUMOHHbIE METOAbI aHanu3a.
34. MeToa oMHaMM4ecKoro ceetTopaccemBaHus.
35. KoHokanbHasa n nyopecueHTHas MUKPOCKOMUS.

36. OCHOBHbIE OTNNYNA KPMOINEKTPOHHOM MUKPOCKOMUN N KPUOINEKTPOHHOM TOMorpadmmn ot
npoceeynBarLLen ANeKTPOHHON MUKPOCKOMUM.

37. MNpuHUMNbI CKaHUPYHOLLEN 3NEKTPOHHON MUKPOCKOMUN.

38. MNprHUMNbI aTOMHO-CUIOBOW MUKPOCKOMUN BUonornyecknx o6 bekTos.
39. MNMpuHumn pernctpaunmn cnektpos AMP 1 nx nHtepnpetauyms.

40. MpuHumn pernctpaummn cnektpoB AP n nx nutepnpetaums.

Mopsagok opmmpoaHnsa KMM. Bonpochl rpynnupytoTca B GuneTbl, Kaxabin U KOTOPbIX
COLEpPXMT MO 2 Bonpoca.

OnucaHue TexHonornm nposegeHusA

OK3ameH npoBoauTca B yCTHOW cbopme. CTyaeHThl BbITArMBAOT BuneTsl, Nocne 4ero nm
paetca 30 MMHYT Ha nogrotoBky oTBeTa. [10 MCTEYEeHUM ITOro BPEMEHWU CTYOEHT YCTHO
OoTBeYaeT No NogroTOBEHHOMY KOHCMEKTY.

TpeboBaHWs K BbINONTHEHUIO 3a4aHUN, LWKanNbl U KPUTEPUM OLLEHMBAHNS

OueHka «omiu4HO» uniu cmasumcsi cmydeHmam, Komopable:

* 0eMOoHcmpupyrom 3HaHUe OCHOBHOU Jiumepamypbl, peKoMeHOo8aHHoU y4yebHou
rnpozpamMmoli OuUCUUNIUHbI;

* grraderom Hay4yHoU mepmuHoroauel;

* 3Harom u3audeckue npuHUUnbl Memooos, 6r10K-CXxeMbl U MPUHUUNuUanbHble CXeMbl
npubopos, ocobeHHocmu u3mepeHul U ¢hopmy ebidasaemol rnpubopamu uHgopmauuu, a
makxe yMerom uHmeprpemuposams rosly4eHHy UHGhopMayuro;

* ymerom eblibupame MemoOdbl uccriedogaHus, adekeamHble cmosuw,el rnpobreme;

e JI02UYECKU MpasuslbHO U3/1@2alkm Omeembl Ha 80rpochkl, ymeom Oenamb
060CcHOBaHHbIE 8bIBOObI;

» O0eMOoHcmpupytom criocobHOCmMb camMocmosimesibHO  pewams  [10CMaesieHHbIe
npernodasamersnem rpobrneMHbie cumyauuu;

* fipu omeeme Ha 80r1pOoChkl OOI'IyCKaiOITl OWUBKU U HEMOYHOCMU 8 U3/TOXKEHUU, KOmopble
CUJIbHO He 8J1UAm Ha CywWHOCMb u3JiacaemMoeco Mamepuaria.

OueHka "xopowo" cmasumcsi cmydeHmam, Komopsble:

* rl0Kka3blearom O00CMamoyYHO MosHble U 2/1yb60Kue 3HaHUs npozspamMmMHO20 Mamepuarsa
10 MpocmpaHcmMeeHHo pacripedesieHHbIM OuccunamueHbIM cucmemam;

* O0eMOHcmpupyrom 3HaHue OCHOBHOU U Haubosiee 8axHol OO0MofIHUMesbHoOU
Jniumepamypsbl, peKkoMeHO08aHHOU y4ebHOoU rpo2pammoli QUCUUMITUHBI;



* moddep>xusarom OUCKyccuro ¢ npernodasamerieM o bonbwuHcmay 8ornpocos bunema;

*[ipu omeeme Ha 80ripocChl OOI'IyCKaiOm OWUbKU U He3HayumesibHble Hemo4yHocmu 8
U3J10>KeHuUU, Komopsbie CUJ/IbHO He 8JIUAKM Ha CyWHOCMb u3jfilacaemMoc0o mamepuara,

OueHka "ydoernemeopumeribHO" cmasumcsi cmydeHmam, Komopble:

» deMoHcmpupyrom docmamoyHbIl 06bem 3HaHUU Mo meopuu OUHaMUYeCKUX cCUCMEM 8
pamKax rnpoepamMmmabi;

* rl0Ka3blearkm yC80E€HUEe OCHOBHOU y4yebHoU sfiumepamypbl Mo ecem pasdenam
rnpozpammbl;

* oddepxkusarom QUCKyccuro ¢ riperodagamerieM o omaoesibHbIM 8oripocam bunema;

s Mpu omeeme Ha 80MpPOCkbl OOMycKarm OWUBKU U Hemo4yHocmu 8 U3/I0XeHUU
mMamepuarna.

OueHka "HeydoernemeopumeribHO" cmasumcsi cmydeHmam, KOmophble:

* [10Ka3blearom ¢hpacMeHmapHbIe 3HaHUsi OCHOBHO20 MpoepaMMHO20 Mamepuarna;
* He srladerom ecell Hay4YHoU mepMuHosioaued rno meopuu OUHaMU4ecKux cucmem;
* He MO2ym omeemumb Ha KOHKPeMHbIU 80rpoc rpernodagsameris.

» donyckarom rpuHyunuarsnbHble owWubKU 8 omeeme Ha 80rpPOChl;

» demoHcmpupyrom rpoberibl 8 3HaHUSIX, HEyMeHuUe adekeamHo 8bibupamb Memoob! 051
peweHusi rnocmaeneHHbIXx rnpenodasamesniem rnpobnem, HeymeHue UHmMeprnpemuposams,
obpabambigamb 5102UMECKU U Mamemamu4yecku rpedcmasrnieHHble rpernodasamerniem
aKcrnepumMeHmarsibHble OaHHbIE.

NMpuMep KOHTPOSbHO-U3MEepPUTENbHbLIX MaTepUanoB ANl NPOMEXYTOYHOW
aTTectauum (3K3amMmeH)

YTBEPXOAHO
3aBeayowuin kacdenpon 6Uon3nNK1N 1 BUOTEXHONOTK
B.I'. ApTioxoB
. 20
HanpaeneHue nogrotosku 06.03.01 Buonorus
Oucumnnuna B1.B.02 CoBpeMeHHblIe MeToabl BUONOrnyeckux nccregoBaHuin
dopma oby4yeHnsi ouHas
Bupg KoHTpons ak3ameH
Bup atTectaumMm npomexyToyHas
KoHTponbHO-uaMepuTtenbHbin matepuan Ne
1. MNpuHUUNbLI PU3NKO-XUMUYECKOTO UCCNneaoBaHUsA
2. MeToa gMHaMmn4eckoro ceeTopaccenBaHus.
NMpenogaBaTternb C.C. AHTunos

20.4. MeToau4yeckue maTepuanbl, onpegensilowue npoueaypbl OLUEHUBAHUA 3HaHUM,
YMEHUNA, HaBblkOB U (Mnu) onbiTa [OEATENbHOCTU, XapaKTepu3yruwux ITanbl
¢hopmMupoBaHUA KOMNeTeHUUN

OueHka 3HaHMWA, YMEHMM W HaBbIKOB, XapakTepusylwaa aTtanbl (HOpPMUPOBaHNA
KOMMeTeEHUMA B pamMKax W3y4yeHUst OUCUUNIMHBI OCYLLIECTBRSIETCA B XOA4e TeKylen u
NMPOMEXYTOYHOW aTTecTaunm.

Tekyllas aTTectaums NpoOBOAUTCHA B COOTBETCTBMM C [1onoxeHneM O Tekyllen attectaumm
obyyalowmxcs no nporpammam BbiCLIEero obpa3oBaHusi BOPOHEXCKOro rocygapCTBEHHOroO
yHuBepcuTeTa. Tekywas aTrectaums npoBoauMTCA B OpMe OTYETOB MO JlabopaTopHbIM
paboTam 1 ycTHoro onpoca. Kputepmm oueHvBaHusa npMBeLeHb! Bbille.

[MpomexyTodHass artrecTauus npoBoauTca B cooTBeTcTBUM € [lonoxeHuem o
NMPOMEXYTOYHON aTTecTauumn obyyaroLmxca No NporpaMmmam BbicLLero 06pasoBaHus.



KOHTpONbHO-n3mMepuTernbHble  MaTtepuarnbl  MPOMEXYTOYHOM  aTTectaumm  (3K3aMmeH)
BKITIOYaOT B cebA TeopeTuyeckne BOMPOCHI, MO3BOMAIOWME OLEHUTb YPOBEHb MOSTyYEHHbIX
3HaHUN.

Mpn oueHVBaHWM UCMONb3YEeTCs KONMMYEeCTBEHHas LiKana oueHok. KpuTepuu oueHnBaHUs
npuBeaeHb! BbiLLe.



