MNMHOBPHAYKU POCCUIN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEIBHOE YYPEXKOEHVE
BbICLLEI' O OGPA3OBAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmin kapegpomn
Brnodunankm n BuotTexHonormm

>/ B.I'. ApTioxoB

23.06.2021 r.

PABOYAA NPOPAMMA YYEEHOW OUCLIUMNIINHDBI
B1.B.[1B.04.01 CoBpeMeHHble buodunsnyeckne TeXHoOnornm

1. Koa n HaumeHOBaHMe HanpaBieHUA NoAroToBKM/cneunarnbHOCTU:
30.05.02 MeguumHckasn buodursmka

2. NMpodunb nogrotoBku/cneunanusauyms:

MepguumHckasn 6uodumsnka

3. KBanudumkauma BbinycKHUKA:

BPAY-BMODPUSNK

4. ®opma oby4yeHus:

OuyHas

5. Kacdbegpa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI:

Bromankn n BUoTexHoONoOrMu

6. CoctaBuTeNnn nporpaMmmbi:

AnTUnos Cepren Cepreesud, 4.6.H.

7. PekoMeHOoOBaHa:

HMC meguko-6uonorndeckoro gakynbteta ot 23.06.21 r., npotokon Ne 5

8. YuebGHbIN rop: 2025/2026 CemecTp(bl)/TpumecTp(bl): cemectp C



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbto ocBoeHMst y4ebHOM AMCUMNANHBI SBNSETCA 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMM
COBpPEMEHHbIMU B1OPN3NYECKMMM TEXHONOMUAMMN, NCNONb3YyeMbIMKU B 061acTn MeguLMHCKON
B6rodunankmn n Gnonsnyecknx nccrneqoBaHnAx GONOrMUYECKUX CUCTEM Pa3NIMYHOIO YPOBHS
opraHusaumu.

3adayu y4ebHoU OuCyUMNIUHbI:

CTYOEHTbI AOSMKHbI MOMNYYNTb COBPEMEHHbIE 3HAHUS U NPeACTaBNEeHUs:

— 00 0cOo6eHHOCTAX BUONOrMYecknx 06 HLEKTOB,

— OTAEenNbHbIX CTaaMsX NoAroTOBKN BMOOOBEKTOB K PUINKO-XMMNYECKUM UCCIEeQ0BaAHUSAM,

— cnocobax bpakuMOHNPOBAHUSA BUOMOrMYECKOro 1 KIIMHUYECKOro matepmana;

— OCHOBHbIX COBPEMEHHbIX (PN3NKO-XMMMNYECKNX METOAAaX nccnenoBaHnsa GUonornyeckmnx
0OBbEKTOB PasnMUYHOM CTEMEHWN CNIOXHOCTH,

— Hay4nUTbCA NPUMEHATb NOSTYYEHHbIE 3HAaHMSA B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaLMsIX.

AucumnnnuHa peanuayeTcs YacTUYHO B hopMe npakTtuydeckom noarotosku (M01).

10. MecTo y4yebHOM AUcuUNUHbI B cTpyKType OOI:

AOucumnnuHa oTHocuteca K 6noky [OucumnnuHbl (Mmogynu) (B.2), Kk 4actn, dopmmupyemon
yyacTHUKaMu obpasoBaTesfibHbIX OTHOLLEHWIA.

CTygeHTbl AOMKHbI MMeTb 6a3oBble 3HaHUA No KypcaM «Pusunyeckas xmmus», «MonekynapHas
ounonorna», «Obuwasa bnoxnmmns».

OucumnnuHa npegwecteyeT kypcam «O6was un meguumHckaa ©Ouodusmnka», «Obwan u
MeanLMHCKasa pagmodnonorus».

11. MnaHupyemblie pe3synbTaTtbl 00y4YeHUsA No aucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIEe C NilaHUpyeMbIMU pe3ynbTaTaMn OCBOEHUSA obOpa3oBaTenbHOM
nporpaMmmbl (KOMNeTeHLMAMU) U MHOUKaTOPaMN UX OOCTUXKEHUA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTEeHLMM
MK-3 CnocobeH MK 3.3 | Onpegensiet HoBble | 3HaTb:
nNpoBOAUTb obnactu - TeopeTu4eckme OCHOBblI B1odn3nNYEeCcKmX
Hay4Hble nccrnegoBaHus TEXHONMOMMW, B TOM 4uCMe MPUMEHSEMbIX B
nccnegosaHus B npobnemsl B cchepe | obrnactn MeauumnHCKon BMounankm;
obnactn pa3paboTku - OCHOBHble Guodmanyeckne TEXHONornm
MeauLuHbl U drodunanyeckmx n aHanusa, cCBs3aHHble C wuaeHTMdMKaumMen wu
Buonorum. PU3MKO-XMMUNYECKMX | YCTAHOBMEHNEM COOTHOLLEHWUA MEXOY COCTaBOM

TEXHOJIOMNN B
3[paBoOOXpaHeHnn

" PU3NKO-XNMUYECKUMN cBOMCTBaMM
Oronornyecknx cucTem;

- OCHOBHblE METOOOJSIOTMYECKME MPUEMBI,
HeobxoauMble NS YyCNEeLWwHOro NPUMEHEHNs aTUX
METOAOB B COBPEMEHHbIX OMOMEeOULUHCKMX
VCcCrneaoBaHusX;

- npyvHUUNbl  paboTel C COBPEMEHHbIM
nabopaTopHbIM 000pya0OBaHUEM;

YMmeTb:

- NPUMEHATb npueMbl paboTbl c
COBpPEMEHHbBIM nabopaTopHbIM 000pyA0BaAHNEM;
- oLeHMBaTb n obpabaTbiBaTb
NoMyYeHHbIE 3KCNEPUMEHTAITbHBIE PE3yNbTaThl;

- BbIOMpaThb onTuMarnbHble MeToabl
OOCTWDKEHUST NMOCTaBMNEHHbIX MCCNEaOoBaTENbCKMX
uenewu;

Bnapgetb:

- npuemMamMmmM W HaBblkamu paboTbl C
COBPEMEHHbBIM NabopaTopHbIM 000PYA0BaAHNEM;




BO3[ENCTBMS BpeaHbIX
npodeccruoHanbHoM cpeapbl;

- cnocobamu 1 TEXHONMOMMSAMKU 3aluUTbl OT

dakTopos

- I‘IOHFlTI/IIZHO-TepMI/IHO.I'IOI'I/I‘-IeCKI/IM

annapartom MeTOA0B Brodunsanyecknx
nccnegoBaHui.
12. O6beM agucuUunnuHbI B 3a4eTHbIX eauHuLax/yac. - 3 /108.
Popma NpomMeXyTo4yHOM aTTecTauum 3ayem c oueHKou
13. TpyAoeMKoCTb Mo BuAam y4yebHom paboTbl
TpygoemKoCTb
Mo cemectpam
Bug y4ebHom paboThbl Boero Ne cemecTpa 7 Ne cemecTpa
u. 4y, B u. 4y, B
¢opme cdopme
i i
AyanNTOpHbIE 3aHATUSA
Jlekuun 32 32
MpakTnyeckme
B TOM 4Yucne: ﬂa6opaTopr|e 22 22 22
pynnoBkie 14 14
KOHCyIbTauunn
CamocTonaTenbHas paboTa 40 40
B TOM umcne: KypcoBasi pabota (MpoekT)
dopma npoMexXyTodHOM aTTecTauum
(3k3ameH — __4ac.)
Wtoro: 108 108 22
13.1. CopepxaHue OVUCLUMNNUHBI
Ne n/n Peanunsauus
pasgena
HanmeHoBaHue pa3sgena OVCLUMMNIIHBI C
CogaepxaHue pasgena ancunninHbl
OVNCLUMNITUHDI NMOMOLLIbIO
OHNawH-Kypca,
OYMK *
1. NNekuum
1.1 lMoHsTME O TexHonorMn n eé | HayyHblh MeTog W ero coctaensiowme. YpoBHU -
COCTaBMSAOLLMX. YPOBHM | OpraHM3auun  XuMBol  Matepum  (MOMEKYNSApPHbIN,
opraHM3aumMm U U3yYeHUs | KNeTOuYHbIA, TKaHEBOW, OpraHHblA, OpraHM3MEHHbIN,
ouonormdecknx 06GBEKTOB. | MOMYNALMOHHO-BMAOBON, O1oreHoLeHOTNYECKUN,
OcobeHHoCcTH BurocdepHbIn). OcobeHHocTH oronormyecknx
Oronorn4ecknx o6 BHLEKTOB 00BLEKTOB.
1.2 Bonpocbl meTponormm  un | MeTponorms — Hayka 00 M3MepeHussX U meTogax -
cTaHgapTusauum OOCTKEHUS  MOBCEMECTHOIO MX  eguMHCTBa U
TEXHOMOMN. Tpebyemon ToudHOCTW. MexayHapogHasi cucTema
Knaccudukaunsa eanHny, CU. Knaccudmkaumss  OU3NKO-XUMUYECKMX
TEXHONOTUN. METOLOB UCCIeoBaHus.
1.3 Buodunaunyeckue Buodunsmyeckne metoabl uccnefoBaHWs Ha YypoBHE -
TEXHOMOTMN Ha pPasfMYHbIX | Lenoro opraHusma: peHTreHorpaduyeckue,
YPOBHSX opraHusaumm | anekrtporpaduyeckme, TepMorpaduyeckme,
Ouronormyecknx o6HLEKTOB. MarHuTorpadgudeckne mn Tomorpaduyeckne MeTogbl
uccnegoBaHus. Micnonb3yemas annapartypa, 3HadeHue
ans JONarHoCTUKM. Buodunamnyeckue MeToabl
NCCrnefoBaHWs Ha YPOBHE OTAENbHbBIX OPraHoB, TKaHEN
N KNeToK.
1.4 MoaroToeka PasnuyHble cnocobbl MNOArOTOBKM BMOMNornyeckoro -
Ouonormudeckoro matepuana | matepuana K nccnegoBaHusiM. Cnocobbl
K nccnegoBaHUsIM. | FOMOreHm3auum nccrnegyemoro mMartepuana "




TexHonornyeckne cxembl U
annaparypa.

npumeHsiemas annapatypa. Bbibop cpeabl ans
romoreHusaumm. MeToabl BblA€NEHUA U OYUCTKU
opraHensn, MeM0paH XMBOTHbIX W PaCTUTENbHbIX
kneTok, ©uomakpomMonekyn (6enkoB, HyKNEWHOBbIX

Kucnor). MeToabl pasgeneHus Gromonekyrn,
OCHOBaHHblEe Ha pasnuuuax B WX pPacTBOPUMOCTMU.
SKCTpakLums. Contobunusaums. Ouuctka
fHuononnmepoB ocaxaeHnem: BbicanuBaHue 6ernkos,
pH-dpakumnoHmpoBaHue, dpakumoHmpoBaHme C
NCnosib3oBaHNeM NONSAPHbLIX OopraHnyeckux
pacTBopuUTENeNn.

15

TexHonoruu
dpaKkLMOHMPOAHNS:
CeAMMEHTaUMOHHbIe,
Xpomartorpaguyeckune
MeToAbl aHanunaa,
anekTpodopeTnyeckme

LleHTpudpyruposanue, npuHumn metona. OCHOBHble
NOHATUS Teopuum ceaumMmeHTaumu, [lpenapaTtuBHoe
LeHTpudyrmposaHue, ero pasHOBUAHOCTU
(audhdbepeHumnansHoe, 30HarnbHO-CKOPOCTHOE,
N30MNUKHUYECKOoe, paBHOBECHOE LeHTpUdyrnpoBaHue B
rpagueHtTe  nnoTHoctu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YCTPOWCTBO. AHanuTtuyeckoe
ueHTpudyrmpoaHne.  OcobeHHOCTM  ycTpoKcTBa
aHanuTM4eckux LeHTpudyr. Vicnonb3oBaHne MeToaoB
cegMMeHTaumMmM AN peleHns 3agad MOMeKyrnspHON
Buronorum n GOPU3MKN.

1.6

CTpyKTpYHbIE TEXHOMOTUM:
ONEeKTPOHHbIN
napamMarHuUTHbIN Pe3oHaHC,
AnepHbIn MarHUTHBIN
pe3oHaHC, JneKTPoHHas
MUKPOCKOMMUS

OneKTPOHHbLIN NapamarHUTHbLIN pe3oHaHC. SABneHue
napamarHetTuama, napamarHeTuku. OCHOBbI Teopuu
OlP. TlpuHumMn nocTtpoeHus cnektpomeTpos 3lP.
OcHoBHble xapaktepuctukn cnektpos 3lMP. MeTtoabl
ycpeaHeHus (HakomfeHus), HenpepbiBHOMO MOTOKa,
ObicTporo 3amopaxuBaHuda. [lpumeHenne OJlP B
ouwonorun n meguuuHe. MeTtog CnNMHOBBLIX 30HOOB U
CMMHOBLIX METOK, WCMONb3oBaHWe AN WU3y4YeHus
CTPYKTYPHO-(PYHKLMOHANBbHOIO COCTOSIHUS MEMOpaH.
AQepHbIn  MarHUTHbIM  pe3oHaHc.  TeopeTudeckme
OCHOBbl MeToda. XuMmudeckun casur. OddekThbl,
npvBoasaLmne K xmMmmyeckomy casury. CnvH-CnMHOBOE
pacwennenne. [Npoueccbl penakcauuun. AnnapaTypa
onsa  HabnogeHua cnektpoB  AMP.  TexHunyeckue
npobnembl AMP un nymm wux pewenua. AMP-
Tomorpadus. MNMpumeHeHne AMP B Guonoruu.
OnekTpoHHas  mukpockonusa.  O6wme  NpuHUMNbI
MeToda M YCTPOWCTBO 3NEKTPOHHOIO MMKPOCKOMaA.
Buabl aNeKTpoOHHbIX MUKPOCKOMOB. [1pocBeumnBatoLmm
3MEKTPOHHbIN MUuKpockon. NogrotoBka 6MO06BHEKTOB K
nccrnegoBaHuio. 3anvBka, U3roTOBMEHME CBEPXTOHKMX
cpesoB c MOMOLLbHO yNbTPaMNKPOTOMOB,
NCMNOMb30BaHNE OMOPHbLIX CETOYEK, NIEHOK-NOAMOXEK,
KOHTpacTMpoBaHue 01000 BLEKTOB. MeToabl
HambINeHns, pennukaumm, ckonoB. CKaHupyoLwmun
NpPocCBeYNBaOLMIA  ANEKTPOHHLIM  MUKpockon.  Kpuo-
3NEKTPOHHas MMKPOCKOMMS " nccriegoBaHme
NPOCTPAHCTBEHHON CTPYKTYPbl MaKpOMOSIEKYI.

2. MpaKkTnyeckune 3aHATUA

He NpeaycMOTpEHbI

3. lTabopaTopHble 3aHATUSA

3.1

MeToabl BblAENeHns
Bromakpomonekyn

MeToabl BblOENEHUSs U OYMCTKM OpraHensn, membpaH
XKVMBOTHBIX U pacTUTENbHbIX KIETOK, BIOMaKpoOMOreKyn
(6enkoB, HyKNEUHOBbLIX KMCNOT). MeToabl pa3geneHus
OMOMOneKyn, OCHOBaHHblE Ha pasnuuusax B KX
pacTBOPMMOCTW. OKCTpakuus. Contobunusauus.
Ounctka GMoNoNMMEpPOB OCaXAEHMEM: BbiCanvBaHue
oenkoB, pH-dpakunoHmpoBaHue, dpakuMOHMpOBaHME
C  WCMONb30BaHMEM NOMSIPHBIX  OpraHMYecKUx
pacTBOpUTENEN.

3.2

Xpomatorpadgudeckme

AgcopbunoHHas xpomartorpadus. enb-counbTpauus




MeTOo[bl aHalnaa

Ha cecba,u,eKcax n ee ncnonb3oBaHune anda
onpeneneHnda MonekynapHbIX Mmacc 6|/|ononmmepos.

3.3

MeTOo[bl aHalnnaa

AnekTpodopeTnyeckme

OnekTpodopes c noaBWXHOM rpaHuLUen.
MpobonoaroToeka, aKcnepuMeHTanbHas oLeHKa
MOIEKYNSAPHON Maccbl OenkoB C MCMNONb30BaHNEM
paccuYnTaHHON 3NeKTPodopeTUHECKON MNOABMKHOCTM.
JeHcuTomeTpns nonnakpunaMmuaHbixX refen.

3.4

aﬂeKTpOHHaﬂ MUKpPOCKONuA

AHanuns n306paxxeHnn, nomnyyYeHHbIX c
MCMONb30BaHMEM  MPOCBEYMBAIOLLEN  ANEKTPOHHOW
MUWKPOCKOMMN C  UCMONb30BaHWEM  NPOrpaMMHbIX
naketoB ImageJ, Altami studio n gp.

3.5

CkaHupytowas
MWKPOCKOMMNS

30HOOBasdA

AHanus n306paxxeHnn, Nony4YeHHbIX C
MCNonb30oBaHNEM aTOMHO-CUMOBOW  MUKPOCKOMUU  C
ucnonb3oBaHMeM nporpamMHbIX naketoB Gvideon,
ImageJ, NT-MDT

3.6

MeToAbl aHannaa

CeguMmeHTaUnoHHbIe

PacyeT TOYHOW MoOMekynspHoM Maccbl U OPMBbI
6enkoBbIX MaKpOMOIEKyrn Mo AaHHbIM aHaNMTUYECKOro
yNbTpaueHTpUgyrmpoBaHus.

13.2. Tembl (pasgenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Ne
n/
n

HanmeHoBaHue TeMbl
(paspena)
ONCUUNNUHbBI

Buabl 3aHATUIA (KONMYECTBO YacoB)

Jlekum
"

pynnosble
KOHCYnbTauu
"

Mpaktuyeckn | JlabopaTopHbl
e e

CamocTosTenbHa
51 paboTta

Bcer

[NoHsTne o
TexHomnornm n eé
COCTaBMSOLWMX.

YpPOBHU OpraHnsaumm

N N3y4yeHns
Ovonornyeckunx

OOBbEKTOB.

OcobeHHocTH
Ovonornyeckunx
00bekToB

Bonpocbl meTponorum
W cTaHgapTusaumm
TEXHOMOrNN.
Knaccudukaums
TEXHOMOIUN.

Buodumsmyeckne
TexXHonornm Ha
pasnnYHbIX YPOBHSAX
opraHusaumm
ounonornyeckmx
0ObeKTOB.

[NopgroTtoBka
Guonornyeckoro
MaTtepuana K
nccnenoBaHUsM.
TexHonornyeckune
CXeMbl 1 annapartypa.

TexHornoruu
dpakLMOHMPOAHUS:
CeAVMEHTaLMOHHbIE,
XpomaTtorpacuyeckme
MeTOoAbl aHanu3a,
anekTpodopeTNIECKU
e

CTpyKTpyHbIE
TEXHOIOTUN:
OnNEKTPOHHbIN
napamMarHuUTHbIN
pe3oHaHc, AaepHbIn




MarHUTHbIA Pe30HaHC,
OneKTpoHHas
MUKPOCKOMUS

WToro: 32 14 40 108

14. MeToan4yeckune ykasaH1a Ans ooyvyarowmxcs No 0OCBOEHUIO AUCLUMNIIUHBLIL: ANropuTMm
AeATeNnbHOCTU NpenoaaBaTens U CTYAEHTOB

NHdpopmaumna no yyebHon gucuunnmHe «CoBpeMeHHble Buodmanyeckme TEXHOMOMMn»
(ocHoBHasi obpasoBaTenbHas NporpaMmmMa Bbicllero o6pasoBaHnst MO HanpaBNeHUO NOArOTOBKM
30.05.02 MeguumHckas Ouodusmka, ydebHbI nnaH, pabodaa nporpamma  OUCUUNIUHBI
«CoBpeMeHHble Ounoduandeckme TexXHONOrMmy», OHAbI OLEHOYHbLIX CPEeACTB, OCHOBHasi U
AOonosfiHUTENbHaA nuTepaTypa) pasMelleHbl Ha obpasoBaTenlbHOM nopTane «OSEKTPOHHbIN
yHusepcuteT BI'Y» (https://edu.vsu.ru/course/view.php?id=6715).

N3yyeHune OUCUUNITNHDI «CoBpemMeHHble ouocmsnyeckne TEXHOMOMNM»
npegycmaTpuBaeT YTeHUe nekuuin, npoeneHne nabopaTtopHbIX 3aHATUN U CaMOCTOSITENbHYH
paboTy CTy4EeHTOB.

OcBoeHVe copepXaHusi  OUCUMMIAMHbI  OCYLIECTBNSIETCA C  MCMNONb30BaHUEM
ANCTaHUWOHHLIX obpasoBaTtenbHblx TexHonormn (JOT) — 3nekTpoHHOro y4ebHoro Kypca
«CoBpeMeHHble BMOUN3NYECKNE TEXHOMOIMMNY, PACMONOXEHHOrO Ha nopTane «ONEeKTPOHHbIN
yHuBepcuteT BI'Y». Nepen Hayanom y4yebHbIX 3aHATUA 06yYatoLWNNCS OOSDKEH:

1. TlpoBepuTb Hanuume pgoctyna K kypcy. B cnyyae BbisBneHnss npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenodaBaTento Unn B CNyx0y TEXHNYECKOW NoaaepX KA.

2. 3yuntb nHTEpdenc Kypca, 3HaTb cnocobbl B3auMoaencTeumsi ¢ npenogasatenemM B
pamkax QYK: coobuieHune Ha oopyme, OTnpaBka JIM4HOro coobLleHuns, YarT.

3. OsHakoMuTbCA C Uenbld M 3agadamMn OUCUMMIMHBI, NepevyHeM OPMUPYEMbIX
KOMMNeTeHUNA 1 pe3ynbTaToB OBOy4eHus, NporpaMmMon AUCUUMNMWUHBLI, KaneHAapHbIM MNIiaHoM,
TpaekTopuen OCBOEHUA  OUCUMNMWMHBI, KOMMMEKCOM BOMPOCOB UM TpeboBaHun aAng
NPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTbCA C MNepedYHeM OCHOBHOW WM OOMNOSIHUTENbHOW NUTepaTypbl, a Takke
CMMUCKOM  9NEKTPOHHbIX obpasoBaTeribHbIX pPecypcoB, HeobxoAuMMbIX AN OCBOEHUSA
AncumnivHbl. Mony4ntb OOCTYNM K 3MEKTPOHHbIM BUBNMOTEYHBbIM CUCTEMaM, Ha KOTopble
odopmneHa nognucka PreQY BO «BlMY».

CamoctoaTenbHas pabota CTyOdeHTOB  OCYLIEeCTBNSAETCA C  UCNOSib30BaHWEM
pekoMmeHgoBaHHbIX MOOK, y4ebHMKOB 1 y4eBHbIX NOCOBMI B X04e NOArOTOBKN K NEKLUWNOHHBIM U
nabopatopHbiM 3aHATUAM. CTyAeHTbl 3HAKOMSTCS C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOro Kypca 1 camoCcToATeNbHO, NpopabaTbiBaloT U yCBanuBalT TeopeTUu4eckne 3HaHus
C UCNorib3oBaHMEM peKkoMeHOyeMon yyebHon nutepaTtypbl U y4ebHO-MeToaMYeckux nocobun,
cornacHo ykasaHHoMy cnucky (n.15).

Ha nabopaTopHbIX 3aHATMAX CTYAEHTbl B COCTaBe Masion rpynnbl BbINOMHAT y4ebHOo-
nccnegoBartenbckyto paboTty. B xoge nabopatopHbix paboT cTyaeHTbl NpuobpeTaroT HaBblKK
NpoBeAEeHNss  JKCMEpUMEHTa, YMEHUS  UHTeprnpeTupoBaTb  MNOMyYeHHble  pe3ynbTaTbl,
obpabaTbiBaTb M NpeAcTaBnNATb MNOMyYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatel M MaTtepuanbl  y4yebHO-uccnegoBaTenbCkoM  paboTbl  OOKNagbIBaKOTCS
npenogasartento, npu HeobxogmmocTn obcyxgawTca B rpynne (OoT4yeT O nabopaTopHOM
3aHATUM). B cnydasax nponycka nabopaTtoOpHOro 3aHATUS NO KaKMM-NMOO MpuYMHAM CTyOEeHT
006s3aH ero CaMOCTOSATENIbHO BbIMOMHWUTL MOA KOHTPONEM mnpernogaBaTenss BO BpeMms
NHOVBUAOYanbHbIX KOHCYbTaLWNA.

Tekywiaa aTtrectauna obecnedvBaeT MPOBEPKY OCBOEHUS y4ebHOro wmaTepuana,
npuobpeTeHnss 3HaAHWN, YMEHUA M HaBbIKOB B Mpouecce ayguTOPHOM UM CaMOCTOATENbHOM
paboTtbl cTygeHToB, ¢opmupoBaHms komneTteHumn (IMK-3.3). Tekywass aTtrectaumsa no
ancumnnuHe «CoBpeMeHHble Buodusnyeckme TexXHONMorMm» BKNOYaeT B cebsa  3awuty
nabopaTtopHbix paboT. lNnaHMpoBaHue n opraHn3auma TEKyLNX aTTecTaumi OCyLLeCcTBNseTCs B




COOTBETCTBUMN C copepxaHnem paboyven nporpaMmmbl U KareHOapHO-TeMaTU4eCKUM MMaHOM C
npuMeHeHuem oHaa OLEeHOYHbIX CpeacTB. Tekylaa aTtTectaums asnsetca obasaTensHon, ee
pe3ynbTaTbl OLEHUBATCA U MO pelleHnto kadeapbl MOryT 6bITb YY4TEHbI NPU NPOMEXYTOYHOM
aTTecTaumm obyyaroLLmXCs.

dopmamMu NPOMEXYTOYHOW aTTecTaumn 3HaHUN, YMEHWA WU HaBbIKOB OByYaloLLMXCS
ABNSAIOTCS 3a4eT.

MeToaun4yeckue pekoMeHaauun no Buaam 3aHATUN

Jlekyus:

B xode NeKUMOHHbIX 3aHATUM Oby4valrLMMCA PEKOMEHOYETCS BbINOMHATbL crneayowme
aencteus. Bectn koHcnekTMpoBaHue y4yebHoro martepuana. O6pawaTts BHUMaHMe Ha
KaTeropuu, OpMynmMpoBKX, packpbiBaloLme cogepxaHne Tex Uinn UHbIX SIBIEHUN U NPOLIECCOB,
Hay4YHble BbIBOAbI W MNpakTUYeckMe pekoMeHZauum no ux npumeHeHuto. 3agaBaTtb
npenogasaTtesnto YTOYHAKLWME BOMPOCbI C UESbl YSCHEHUS TEOpPeTUYECKUX MONOXEHUN,
paspeLleHunst CIOPHbIX CUTYauun.

XKenaTtenbHo ocTaBUTb B paboyMx KOHCMeKTax Mofs, Ha KOTOpbIX BO BHeayAUTOPHOE
BpeMsi MOXHO cAeniaTb NOMETKM U3 peKoOMeHAOBAHHOW NuUTepaTypbl, AONOSHAKLWME MaTepuan
NPOCNyLaHHOMW neKuuu, a Takke nogdepkmBaroline ocobyd BaXHOCTb TeX WU  UHbIX
TEOPETNYECKMX MOSTOXKEHUN.

CamocTtoaTenbHasa pabora.

CamocTosaiTenbHass paboTa OCywecTBAsSeTCA B BUAE UM3YyYeHUa  nuTepaTypbl,
SMMNUPUYECKNX AaHHbIX MO NyONMKauMsiM M KOHKPETHbIX CUTyauun U3 NpPakTUKW, NOArOTOBKE
nHaMBMAOyanbHbIX paboT, paboTa C NEKUMOHHBIM MaTepuanoMm, CaMOCTOATENbHOE M3yveHue
OTAENbHbIX TEM ANCUUMNINHLI, MOUCK 1 0630p NUTEPATYPbI U 3NEKTPOHHBIX MCTOYHUKOB; YTEHNE
N ndyyeHne yy4ebHuka n y4ebHbix nocodbumn.

15. MMepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOW nNUTepaTypbl, PecCypCoOB WHTEpPHeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

Buodmsmka : yuebHuk / B. I'. ApTioxos, T. A. Kosanesa, M. A. HakBacuHa [u gp.] ; nog pegakumen B.
I". ApTioxoBa. — MockBa : Akagemudecknii [MNpoekt, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 TeKCT : aneKTPOHHLIN // J1aHb : anekTpoHHO-6MbnnoTeyHasn cuncrema. — URL:

https://e.lanbook.com/book/132170 (gata o6paiieHus: 11.09.2021). — Pexum goctyna: onsi aBTopums.
nonb3oBaTenen.
BrvoHaHoTexHONOMMK: AOCTUXEHUS, NPOBNeMbl, MEPCNEKTVBLI pa3BuTust: y4ebHoe nocobure / M. A.
2 HaksacuHa, B. I'. ApTioxoB ; M-Bo obpa3soBaHus n Haykn P®, BopoHex. roc. yH-T. - BopoHex :
Maparenbckmun gom BIY, 2015. - 150, [1] ¢
Ne n/n NCTOYHUK

MpakTmkym no 6uodmsmke / [ApTtioxos B. I., BawapuHa O. B., BawaHos I'. A. u gp.] ; nog obw,. pega.

1 B. I'. ApTioxoBa ; M-Bo o6pasoBaHusi u Hayku PP, BopoHex. roc. yH-T. - BopoHex : UsgaTenbckuii

gom BI'Y, 2016. - 313 c.

BrvoHaHoTexHONorMm: OCTUXKEHUS, NPOBeMbI, NEPCNEKTUBLI Pa3BuTus : y4ebHoe nocobue / M. A.
2 HaksacuHa, B. I'. ApTioxoB ; M-Bo obpa3oBaHus n Haykn PO, BopoHex. roc. yH-T. - BopoHex :
Mapatenbckuin gom BI'Y, 2015. - 150, [1] ¢

0) gononHUTEnbHasa nuTepaTtypa:
Ne n/n NcTo4vHnK
MeHTnH KO.A. dusnyeckne metoabl ccneaoBaHms B XuMnn: Y4yebnuk / KO.A. MNeHTuH, J1.B.Bunkos -

L | M. Mup,ACT, 2003.
BbenornaskmHa M. B., ®egopeHnko E. B., MBaHosa M. A., boromonosa W. B., boromon, MiBaHoBa M.A.u
2 ap. AHanuTnyeckas XuMmmnsa n pusnko-xmmMmyeckne Metoabl aHanusa. Yueb. nocobue. 13gaTensCcTBo:
PNOP, 2006
3 LllanowHuk B.A Xoxnos B.HO., MokwwuHa H.A., CenemeHeB B.®. ®usmko-xmmuyeckne metonbl

aHanusa: YyebHoe nocobue. BopoHex: N3g-so BIY, 2004.




OcHoBbl aHanuTM4eckon xumnn. B 2 kiurax / nog pea. KO.A.3onotoea. - M.: Beicw. wkona, 2000.
MyxuHa E.A. ®u3nko-xumuyeckme metoabl aHanusa / E.A. MyxuHa. - M.: Xummna,1995. - 315c.
Muckapea C.K. AHanutuuyeckas xumusa / C.K.IMuckapesa, K.M. bapawkos, K.M. OnbwaHoBa. -
M.:Bbicwas wkona, 1994. - 384 c.

Lntoemy U.K. Kypc aHanntudeckon xummnm / K. LiutoBmd. - M.:Beiclias wkona, 1994. - 495 c.
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B) MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypebl UHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a 0aHHbIX MpPOcMpaHCmMEeHHbIX cmpykmyp 6esikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIX xumuydeckux cosueos SMP 6enikos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6asa daHHbIX xXumudeckux cdsuzos AMP
HU3KOMOJIIEKYspHbIX cCOeOUHeHUU

http://lib.mipt.ru/catalogue/1020/ -anekmpoHHas 6ubriuomeka ®uamexa, pasden “buoxumus u
buogpusuka”

http://molbiol.ru — o6pazosamensHbIl calim o MonekynspHoU buosioauu.
http://biomolecula.ru - o6pasogameribHbIU calim o MoneKynspHoU buonoauu.
http://ncbi.nim.nih.gov — kpynHedwasi 6aza 6uonoasudeckux U MeQUUUHCKUX cmamel
http://edx.org — oHalH Kypcbl 8eQyujUX MUPO8bIX YHUBEPCUMEMO8
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16. NMepeyeHb y4e6GHO-MeTOAMYECKOro obecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne n/n NcTouHmK

1 Cepdrok Y., Sakkau H., Sakkau . Memodbl 8 monekyrnsipHol buogusuke. YdyebHoe
nocobue. T. 1, 2 - UsGamenscmeo KAY, 2010.

17. OOpasoBaTenbHble TEeXHONOrMKU, WUCNOfib3yeMble MNpu peanu3auum Yy4yeOHoM
OUCLUMNMNHBbI, BKMOYasi [AOUCTaHUMOHHble obpasoBaTenbHble TexHonormu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4eHue):

I'Ipm peann3aunn gucunniinHbl NCNOJIb3YKOTCA 3J1IEMEHTbI 3JIEKTPOHHOIO o6yquV|$|,
ONCTaHUNOHHbIE o6pasoBaTeanb|e TeXHONormu, LWICprBbIe TEXHOJI0TUN.

18. MaTepunanbHoO-TeXHU4YeCKoe obecnevyeHme AUCLUNIIUHDI:

YyebHasa ayautopus aAns NnpoBeAeHUst 3aHSATUIA NEKLMOHHOro Tuna

CneuunanunsnpoBaHHasa mebenb, akpaH ansa npoektopa, npoektop Acer X115H DLP, HoyTbyk
Lenovo G500 ¢ BO3MOXHOCTbIO nogkrtoveHus k cetn «MHTepHeT», WinPro 8, OfficeSTD,
Kaspersky Endpoint Security, Google Chrome

YyebHas aygutopus Ans NpoBeaeHNs 3aHATUIA CEMUHAPCKOro Tuna (nabopaTopHble 3aHATUS),
ANs NPOBEeAEHMS rPYNMOBbIX U UHANBUAYATNbHBIX KOHCYNbTaLUWUA, TEKYLLEro KOHTPONSA 1
NPOMEXYTOYHOW aTTecTaunm

CneuunanunsnpoBaHHasa mebenb, nabopatopHasa nocyaa, pH-meTp noptatusHbin HI83141,
mMukpockonbl Mukmepq, CnektpodgoTtomeTp 13-54-00 YO, nporpaMMHO-METOANYECKUI KOMIMMEKC
onoxumunioMm.aHanmaa, ueHtpudyra Eppendorf, wewnkep-nHkybatop ana nnadweta Elmi
SHAKER ST 3

YyebHas aygutopus Ans NpoBeaeHNS 3aHATUIA CeMUHApPCKOro Tuna (nabopaTopHble 3aHATUS),
ANA NpoBeAEHUs TPYNNOBbIX U MHANBUAYAlbHbBIX KOHCYNbTALUN, TEKYLLETO KOHTPONSA U
NPOMEXYTOYHOWN aTTecTauunmn

CneuuwanunsnpoBaHHasa mebenb, buoxmmmuyeckui nommHomeTp BXJ1-07, cnektpodoTtomeTtp CP-
2000; Becbl nopTtatnBHble Scout-Pro, anctunarop ¢ 6akom Hakonutenem Liston;

kKomnbtoTep (cuctemHbln 6nok Celeron, moHntop SyncMaster 753DFX); mewanka


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

mMarHuTHaa MS-300; mukpockon meanumHckuin BUOMEL ncnonHenne BUOMEL 2;

MOOMMBbHbIN KOMMbIOTEPHbIN kKoMnnekc KAU-M; pH-meTp KapmaHHbI, KOPOTKUN SNEKTPOA;

cyluurnka ans nocyabl anekrpuyeckasa Jkpoc [13-2010; tepmoctat JIAB-TXK-TC-01/12-100;

TepmocTaTt TBepaoTeneHbiv umudposon Bio TDB-100; TepmocTtaT anekrpuyeckum

cyxoBo3aywHbin TC-1/80 CIY; "YHunnaH" nnaHweTHbIM (boTOMETP € 2-M5a punbTpamu;
ueHTpudyra MiniSpin ans npobupok; Y3-ancnepratop SONICATOR Q500, QSONICA,;
poTopHbIn ucnaputesns IKA RV-10

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUs TEKYLLEN U NPOMEXYTOYHOM aTTecTauum

cogepiXaHmewm cnegyrowmnx pasgenos ANCUUNITNHDBILL

MopsiAoK OLEHKM OCBOEHMS obydalolmmuca yd4eGHOro MaTepuana onpegnensieTcs

Ne
n/n

HanmeHoBaHue
pasgena gucumnivHbl
(Mogyns)

KomneTeH
uusi(n)

WugmkaTtop(bl)
OOCTUXKEHUS
KOMMETEHLMM

OueHoYHbIe cpeacTea

[NoHATMe o0 TexHonormm
M e€ COCTaBnsALWMX.
YpoBHU opraHu3aumm 1
N3y4yeHns
ounonornyeckmx
00OBbEKTOB.
OcobeHHoCTHU
ounonornyeckmx
obbekToB

MNK-3

MK-3.3

Bonipocbi 015 mekyu,eao KOHMporns
coenacHo n. 20.1

Bonpocbl meTponorum u
cTaHgapTM3aumm
TEXHOMOINN.
Knaccudmkaums
TEXHOMOINN.

MNK-3

MNK-3.3

Bonipocbi 0151 mekyu,eao KOHMporis
coenacHo . 20.1

Buodunsmyeckne
TEexXHONnornm Ha
pPasfnYHbIX YPOBHSIX
opraHusaumm
ounonorn4yeckmx
0ObEKTOB.

MNK-3

MNK-3.3

Bonipocbi 0r1st meKyui,eao KOHmMporisi
coenacHo . 20.1

[MNoaroToBka
Ovonorn4yeckoro
MaTtepuana K
nccrneaoBaHUsaM,
TexHonornyeckne
CXeMbl 1 annapartypa.

MNK-3

MK-3.3

Bonpocbi 05151 meKyu,e2o KoHmporisi
coenacHo . 20.1

TexHornoruu
dpakLMOHMPOAHUS:
CeAVMMEHTaLMOHHbIE,
XpomaTtorpacuyeckmne
MeTOoAbl aHanu3a,
AneKkTpodopeTnyeckme

MNK-3

MK-3.3

Bonpocki 05189 meKyu,e2o KOoHmMporisi
coenacHo . 20.1

CTpyKTpyHbIE
TEXHOIOTUN:
OnEKTPOHHbIN
napamMmarHuUTHbIN
pe3oHaHc, AaepHbIn
MarHWTHbIN Pe30HaHC,
OneKTpoHHas
MUWKPOCKOMMS

MK-3

MK-3.3

Bonpocki 05189 meKyu,e2o0 KOHmMporisi
coanacHo n. 20.1

OnekTpodopeTnyeckne
MeTOobl aHanumsa.

MK-3

MK-3.3

Bonpochki 05189 meKyu,e2o0 KOHmMposisi
coanacHo n. 20.1




HaumeHoBaHue Nuaukatop(bl)
Ne KomneteH
/n pasgena gucumniuHbl Ls(i) OOCTMXKEHUS OueHouHble cpeacTtea
(Mmoayns) KoMneTeHunm

M pOMeXyTO4HHaaA aTTecTtauuna

cbopMa KOHTPONS — 3a4eT BOI'IpOCbI ONA NPOMEXYTOYHOro KOHTpPOnA

20. TunoBble OLEHOYHble cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaeMoCTV MO LUCLUMUMNINHE OCYLLECTBSETCA C MOMOLLbIO CneayloLmx

OLE€HOYHbIX CPeacTB:
MepeyeHb nabopaTopHbIX paboT

1. MemoOsbI ebiOesnieHuUsi 6UOMaKPOMOIEKYIT

2. Xpomamoepaghudeckue MemoOsb! aHasnu3a

3. Bnekmpoghopemuyeckue memoOb! aHarnu3a

4. QnekmpoHHasi MUKPOCKOIuUs

5. CkaHupytouw,asi 30HO08asi MUKPOCKOMUS

6. CeOumeHmMauyuoHHble MemoObi aHarnu3a

Mpumepbl nabopaTopHbIX paboT

Na6opaTopHasa paboTta. MeTogbl BblaeneHns GUOMaKPOMOSEKYIT.

MaTepuanbl u obopynoBaHue: JlabopaTtopHas UeHTpudyra, ynbTpasByKOBOW Ae3uHTerpaTop,
Habop XMMMYECKMX PeakTUBOB U OAHOPA30BO NabopaTopHOro MnacTuka, NepcoHarbHbIN KOMMNbIOTEP C
AOCTYNOM B HTEPHET.

Llenb paboTbl: 0CBOEHME MeTOO0B BblaeneHus GromakpoMornekyr, Ha npeameTte remornobuHa
KpOBW YernoBeka.

Xopa paboTbl

. MogroToBnTb 06paseL, KpOBKN JOHOPA.
. OcywectBnTb pasgeneHme MOPMEHHbIX 3NIEMEHTOB KPOBU 1 OT Nria3Mbl KPOBU.
. OcywecTBnTb remonua.
. OcywecTBnTb LEeHTPUdYrupoBaHue.
. CobpaTb HagocagouHY0 XXMAKOCTb.
. 3apermcTpmpoBaTb CMEKTP NOrfoLEHNsT pacTBopa reMornobuHa.
PaccuMtatb KOHUEHTpauuto remMorriobuHa Ha OCHOBaHWW [aHHbIX 3aperncTpupoBaHHOMO
crekTpa nornaiieHus.

8. Coenatb 3akntoyeHne 06 achbdeKTUBHOCTH BblaeneHne reMmornobunHa.

NoOUORAWNR

OTBeTUTbL Ha BOMPOCHI:
1. MNMepeuncnnte KOMNOHEHTbI (POPMEHHbIX ANEMEHTOB KPOBM YernoBeka?
2. MNepeuncnmte KOMMOHEHTbI NNla3Mbl KPOBW YeroBeka?
3. Yto npeacraensiet cobon remonuns?
2. [lante xapakTepuCTUKy CTPYKTYpPbl reMorniodmHa.
3. CchopmynupywnTte 3akoH byrepa-Ilambepta-bepa?
4. Y10 Takoe k0adhPULUMEHT MONSAPHON SKCTUHKLMNT?

Tekywasi artrectaums nNpoBOAUTCS B COOTBETCTBUM C [lonoxeHnem O TeKylen aTtrectaumm
oby4yalolwmxcs No  nmporpaMMaM  BbicWwero obpa3oBaHusi  BOPOHEXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekywasa aTtrectaumsi nNpoBoaMTca B (POPME OTYETOB O BbIMOSTHEHMM 1abopaTopHOM
paboThbl.

OTyeT O BbINONHEHUN NabopaTopHON paboTbl
LLIabroH oT4yeTa 0 BbINOSTHEHUM NabopaTopHoM paboThl



OtyeT 0 BbINoNHeHUn nabopatopHon paboTbl Ne _ <HasBaHve Tembl>, BbINOSIHEHHOMW B paMKax
ancumnnuiel 61.6.43 O6was n megnumHckaa pagmobuonorns obydarowmmea _ kypca <®./.0.>,
cneunanbHocTb — 30.05.02 MeanunHckasa 6uodunsmka

Lenb paboTbli:

O6opynoBaHue 1 MaTepuanbi:

Xopa paboTbl: (KpaTkoe onucaHue xoga paboTbl C yKa3aHMEM NEPBUYHbBIX OAHHbLIX, PaCYETHbIX
dopMyr, pe3ynbTaToB NPOMEXYTOYHBLIX U KOHEYHbIX pacvyeToB; UMMOCTPaTUBHbBIA MaTepuan (rpaduku,
doTorpachum n np.), obobiatome Tabnuupl)

BbiBOAbI:

Tpe6oBaHuUsA K BbINONMHEHUIO 3aA4aHMM (MNK WKanbl U KPUTEPUN OLIEHUBaHUSA):

Kputepnsamu oueHnBaHns BbinonHeHns nabopaTopHom paboThbl SBNAIOTCA:

— noarotoBka K 3aHATUIO (OodhopmreHve 3aHaTua B paboden TeTpagn B COOTBETCTBUM C
MEeTOoONYECKUMU peKOMEHAALMAMM);

— OTBETbl Ha YCTHbIE BOMPOCHI MO TEME 3aHATUS U CoAepX)aHnio nabopaTtopHon paboThl;

— aKTUMBHOCTb U CaMOCTOATENLHOCTb NPWY BbIMOSTHEHUN 3aaHUN;

— ohopMIIeHNE pe3ynbTaToB B COOTBETCTBUM C METOAMYECKAMN PEKOMEHOAUNAMN;

— YMeHue aHanuaupoBaTb, O0b6cCyxaaTb MOSflyYeHHble pesynbTaTtbl U CaMOCTOATENbHO
dhopmynmpoBaTh BbIBOAbI;

— YMeHue pelatb NpakTnyeckne 3agaHus (3agaym) no Teme BbINOHEHHOW paboThl.

PaboTta cuntaetcsa BbINOSIHEHHOW M 3a4YTEHHOW, €CnM CTYAEHT B KOHLUE 3aHATUSA npencraBun
OTYeT B COOTBETCTBUM C AAHHLIMU METOONYECKUMU PEKOMEHOALNSMMU.

OnuncaHune TexHonormm nposeaeHnA

YCTHbIA ONPOC NO OCHOBHLIM TEPMUHAM MOXET NPOBOAUTLCA B Hayane/koHue
nabopatopHoro 3aHATua B TedeHne 10-15 mMuH. JInbo yCTHBIM ONpoc NPOBOAUTCSA Noche
BbINOSTHEHUS nnabopaTopHOM paboTbl MO OCHOBHBLIM 3aKOHOMEPHOCTSIM, BbISIBNIEHHLIM B XO4€ ee
BbIMOSTHEHMS.

Bonpochkl ansg yctHoro onpoca

1. Ha namepeHum kakmx CBOMCTB OCHOBaHbI (PM3NKO-XMMUYECKNE METOALI aHanM3a?
2. B yem 3aknioyaroTca 4OCTOMHCTBA PU3MKO-XMMUYECKNX METOL0B aHanu3a?

3. Npueeante ob6nacTn NPUMEHEHNSA PUNKO-XMMUYECKNX METOO0B aHanunsaa.

4. Kakasi 3aBMCUMOCTb NEXUT B OCHOBE MCMNONb30BaHUSA (PU3MKOXMMUYECKMX METOAOB B
KoNnMyecTBEHHOM aHanuse?

5. MNMpuBeante knaccnukaunio OU3NKo-XMMmMYeCckux MeTooB aHanmsa rno nsmepaeMomy
napameTpy. Kakue rpynnbl METOAOB UCMNONb3YOTCA Hanbonee 4acTto?

6. [ainTte onpedeneHvst U MosiCHATE cneayllme TEPMUHbL: CNEKTP, MHTEHCUBHOCTb
N3Ny4yeHus, OfMHa BOJSHbI, BOMHOBOE YWCMO, CrekTpanbHas LWupKMHA Morockl, OTOH,
nornoLieHne, UcrnyckaHne, OCHOBHOE COCTOsIHME, BO30YXOEHHOE COCTOSIHME.

7. NanTe knaccmdumkaumo onTUYECKNX METOAOB aHanuaa (no ndyvyaemblM o6bekTam, no
XapakTepy B3avMOOENCTBUSA INEKTPOMArHUTHONO U3Ny4YeHUs C BELLECTBOM, MO UCMOfb3yeMown
obnacTn aNekTPoOMarHUTHOro CnekTpa, No NPUpoae aHepreTUYeCcKnx Nepexonos).

8. Ha kakoM npuHUMne ocHOBaHbI CnekTpanbHble MeTodbl aHanusa?

9.KakoBa npupoda M NPOUCXOXOEHME aTOMHbIX 3MUCCUOHHBIX cnekTpoB? [loyemy
aTOMHbIE CNEKTPbl UMEIOT NIMHENYaTbIN Xapakrep?

10. YeMm xapakTepunayeTcs SHepreTMyeckoe COCTOSIHME SNIEKTPOHOB U aToMa B LLEJIOM.
11. B yem 3aknoyaeTcs CyLHOCTb aTOMHO-abcopObumMOHHOro Metoga aHanmsa?

12. KakoBa porb nnamMmeHun npy atToMmHo-abcopbunOHHbIX onpeaeneHnax?

13. OnuwmTe NpUHUUNUanbHy cxemy aToMHO-abcopObLUMOHHOro aHanumsa.

14. Kakasa wmMatematnmyeckasi 3aBMCMMOCTb MCMOSfb3yeTcsas B MeToge aTOMHO-
abcopObumMoHHOro aHanmsa?



15. TpuBegunte NpUHLUNMANbHYD CXeMy MNIaMEeHHOro  aTOMHOabCcopPOLMOHHOIO
crnekTpomeTpa

16. OnuwnTe 3agayn, peliaeMbie METOAAMM aTOMHO-abCcopOLIMOHHOIO aHanmaa.
17. KakoBbl JOCTOMHCTBA U OFpaHUYEHNst METOA0B aTOMHOabCcopOLMOHHOro aHanm3a?
18. OnuwnTe NpUHLMNMArbHY CXeMy aTOMHO-abcopOLMOHHOIO aHanmaa.

19. Kakas Mmartematmyeckass 3aBUCMMOCTb WCMONb3yeTcas B MeTOAe aTOMHO-
abcopbumoHHoro aHanmnsa?

20. [lpuBeaonte nNpUHUMNMANBHYID CXEMY MNIaMEeHHOro aTtomHoabcopbuMoHHOro
crekTpomeTpa

21. OnnwnTe 3agayn, pellaemMblie MeTogaMmmn aToMHo-abcopbLUMoHHOro aHanusa.
22. KakoBbl 4OCTOMHCTBA U OrpaHNYeHns MeToA4oB aTOMHOAbCcopOLMOHHOro aHann3a?

23. B yem 3akntoyaeTcsa CywHOCTb MeTOAA 3MUCCUOHHON boTOMETpUn nnameHn? Kakve
OCHOBHbIEe NpMeMbl paboTbl UCNOSL3YOTCA B 3TOM MeToae?

24. Kakne JOCTOMHCTBA U HEOOCTaTKN nmeeT meton?
25. OnuwunTe 3agaydun, pellaemMble MeTogaMmm OTOMETPUN NNaMeEHMN.

26. B 4yem 3akn4arTCss WMCTOYHMKM OWKMOOK MeToga 3MWUCCUOHHOW dhoTOMETpUn
nrameHu?

27. KakoBa npupoga NOMUHECLEHTHOIO NU3ny4yeHnsa?

28. Kaknm obpasom knaccupumumpyroT MeToabl IIOMUHECLEHTHOrO aHanmaa?

29. Ha yem OCHOBaH Ka4yeCTBEHHbIN NMIOMUHECLEHTHbIN aHanmn3a?

30. OT 4yero 3aBUCUT WHTEHCMBHOCTb NOMUHecUeHUMn? Kak OHa cBsi3aHa C
KOHLEHTpaunen?

31. KakoBbl 4OCTOMHCTBA U HEQOCTATKN NMIOMUHECLEHTHOrO aHanm3a?

32. Kakme wmeToabl MCMOMb3ylT AN OnpedeneHnust KOHUEHTpauuu BewectBa B
NIOMUHECLIEHTHOM MeToe aHanunsa?

33. Ha yem ocHOBaH KONMMYECTBEHHbIN NMIOMUHECLEHTHbI MeTo 4 aHanu3a?

34. Kakune BellectBa MOXHO aHanuM3vMpoBaTb C MOMOLLbI JIIOMUHECLEHTHONO MeToaa
aHanusa?

35. Ha yem ocHoBaH 3akoH Ctokca — Jlommena?

36. [1na yero ncnonb3yeTcs NpaBuo 3epkanibHON CUMMETPUN CMEKTPOB MOTMIOLLEHUSA U
nany4yeHna?

37. YTo Takoe BbIXOA NMOMUHECLIEHLUMN U OT Yero OH 3aBUCUT?

38. Ha yem ocHoBaH 3akoH Basunosa?

39. YT0 Takoe TyweHue noMmHecueHunn? Kakne Buabl TyLeHUS Bbl 3HaeTe?
40. MNpuBeauTe cxemy npocTenero griyopmmeTpa.

41. KakoBbl BO3MOXHOCTU MCMOMb30BaHNS OAHHOrO MeToda AN KOHTPOns KavecTBa
NULWLEBbLIX NPOAYKTOB?

42. B uyem 3aknyaeTcs CyUHOCTb MeTodoB pasgeneHuns? lMMepeuncnnte U3BECTHblE
cnocobbl knaccudmrkaumm MeTooB pasaeneHus.

43. B yem 3aknoyaeTcsi CyLWHOCTb METOAOB KOHLEHTPUPOBAHUS MUKPOSINEMEHTOB?
Mepeuncnute oCHOBHbIE BUAbI KOHLEHTPUPOBAHMSI.

44. o KaKMM KpUTEPUAM KnaccuduumpyoT METOObI pa3feneHus um
KOHLEHTPUPOBAHUA?

45. Yem onpepenseTtcsa BbiIOOp MeTOAA KOHLEHTPUPOBAHMSA U pasgeneHmsa?

46. Yem otnunyatotca rmbpmaHble U KOMOMHMPOBAHHBIE METOAbI aHANUTUYECKON XUMUN?

47. Tlepeyncnute OCHOBHble AOCTOMHCTBA M HEeOOCTaTKM METOAOB pasfeneHnsa u
KOHLIEHTPMPOBaHNA?

48. Ha yem ocHoBaHbl COPOLIMOHHbIE METOAbI Pa3aenieHns U KOHLEHTPUPOBAHUS?



49. an/IBe,EI,l/ITe KJ'IaCCI/I(bVIKaLl,I/II-O COp6LI,I/IOHHbIX MeTonoB MO MeXaHU3My COp6L|,I/II/I n
cnoco6y ocyuwiecTtBrieHnd npouecca.

50. MpuBeaute npumepbl Hanbornee pacnpocTpaHeHHbIX COpPOEHTOB U nepevncnuTe
TpeboBaHus, NPeabSBNSEMbIE K HAM.

51. MNepeuyncnure KONMYECTBEHHbIE XapakTEPUCTUKN COPOLIMOHHBIX METOLOB.
52. Yto npeacraenseT cobon nsotepma copdbunmn? Kakon Bng oHa nmeet?

53. [llpuBegute MatemaTMyeckoe BblpaxeHue YypaBHeHna PpenHgnuxa. Kakyro
3aBMCUMOCTb OHO OTpaxkaeT?

54. [Insa yero ncnonb3dyeTtca ypaBHeHue JlaHrmiopa? [MpuBeante ero matemaTudeckoe
BblpaXeHue.

55. B yem 3akno4vatoTcsa OCTOMHCTBA COPOLUMOHHbBIX METOA0B?

56. B yem cyuwHOCTb xpomaTorpadmyeckoro metoga aHanusa? BcrnomHuTe uctoputo
OTKPbITUS 3TOrO MeToAa.

57. KakoBbl 4OCTOUHCTBA M HEAOCTATKM XpoMaTorpacgumn?
58. HazoBuTe o6nacti ncnonb3oBaHUs xpomatorpadunyecknx MeToos.

59. Kak knaccuduumpytoT xpomaTtorpaduyeckme MeTodbl Mo arperaTHOMy COCTOSIHUIO
npUMeHsieMbIX a3, MexaHu3My pasaeneHns u NPUMEHsIeMON TEXHUKE?

60. Kak obHapyxusatoT U NAEHTUDULMPYIOT KOMMOHEHTLI HA BYMaXXHbIX U TOHKOCIONHbIX
XpomaTtorpammax?

61. Kakme napameTpbl XpoMaTorpadn4eckoro nmka MUCnonb3yT ANs KONMMYeCTBEHHOro
aHanunsa?

62. B Kakux cny4yasix B KONMUYECTBEHHOM XpomaTorpaduyeckoM aHanu3e U3MepsoT
BbICOTY NMKa? nnowiagb nuka?

63. Ha u4yem oOcCHOBaH Ka4yeCTBEHHbIA aHanM3 B  Pa3fMYHbIX  BapuaHTax
XpomaTtorpadudeckoro pasgenenus? Npueegute npumMmepsi.

64. Kak ocCywecTBNAT KOMUYECTBEHHLIN XpomaTorpadumyeckmin aHanms? B yem
CYLWHOCTb METOL40B HOpManu3aunm (HOPMUPOBKK), BHYTPEHHErO M BHELLHEro cTaHgapTa?

65. Kak ocyllecTBnseTca KayeCTBEHHbIM U KONMMYECTBEHHbIA aHann3 B 0OCaJo4HOM W
OymaxkHown pacnpenenutensHon xpomaTorpapun?

TpeboBaHus K BbINOMHEHMIO 3a4aHUI (UNX LWKanNbl U KPUTEPUN OLLEHNBAHUS)
OueHka «omu4HO» unu “3a4em” cmasumcsi cmyOeHmam, KOmopble:

* deMOHCMpPUpPYyrOM 3HaHUe OCHO8HOU flumepamypbl, PEKOMEeHO08aHHOU y4ebHOU
npozpammoul OUCUUNIIUHbI;

* gr1aderom Hay4yHoU mepmMuHoroauel;

* 3Harm ¢husudeckue rnPUHYUbI Memooos, b510K-CXeMbl U MPUHUUNUarbHbIe CXeMbI
npubopos, ocobeHHocmu usmepeHul u popmy ebidagaemoli npubopamu UHGopmayuu, a
makxxe yMerom uHmeprpemupogams Mosly4eHHy UHGopMayuro;

* yMerom 8bibupame MemoOdbl uccriedoeaHusi, alekeamHsbie cmosiuel npobneme;

* JI02UYECKU MpasusibHO U3fia2arm omeemsl Ha 80rpPOCkl, yMerom denamab
060CHOBaHHbIE 8bIBOObI;

* 0eMOHCMPUPYKM CrIoOCObHOCMb CaMOCMOsIMeribHO pewamse 1oCmassieHHbIe
npenodasamernem rnpobrieMHbIe cumyayuu;

* [Ipu omeeme Ha 80r1pocChkl OonyCKafom OWUBKU U HEMOYHOCMU 8 U3/TOXKEHUU, Komopsble
CUJIbHO He 8J1UAKMmM Ha CywWHOCMb u3riacaemMoc0 Mmamepuaria.

OueHka "xopowo" unu “3a4em” cmasumcsi cmydeHmam, Komopble:

* r10Ka3bigarom AoCmamoyYHO rosiHble U 2/1yboKue 3HaHUs npoepaMMHO20 Mamepuara
10 MPOCMPaHCMBEHHO pacripedesieHHbIM QuccunamueHbIM cucmemam;



* deMOHCmMpuUpPyrom 3HaHUe OCHO8HOU U Hauboriee saxkHouU AornosTHUMesIbHou
niumepamypbl, pekoMeHOo8aHHOU y4ebHoU rpo2paMmol OUCYUMNITUHbI;

* noddepxkusarom QUCKyccuro ¢ riperiodasameriem rno 6osbwuHcmay gorpocos burnema;

*[IpU OMeeme Ha 80rpPOoChkl O0rycKarm oWUbKU U He3Ha4umersibHble HEMOYHOCMU 8
U3J/T0XKeHUU, KOmopble CUlbHO He 8/IUSiom Ha CyuHOCMb U3fiazaeMo20 Mamepuarna;

OueHka "y0oenemeopumeribHO" unu “3a4em” cmaesumcsi cmydeHmam, Komopeble:

* deMoHcmpupyrom 0ocmamoyHbil 06bem 3HaHul Mo meopuu OUHaMU4YeCcKUX cucmem 8
pamkax rnpoepammai;

* 10Ka3bl8arom yce80eHuUe OCHOBHOU y4ebHOU numepamypbl Mo ecem pasdesiam
rnpozpammbli;

* noddepxxusarom QUCKyccuro ¢ riperodasameriemM rno omaoesibHbIM goripocam bunema;

* f1pu omeeme Ha 80ripocChkl OonyCKafom OwuUbKU U HEMOYHOCMU 8 U3/T0XKEeHUU
Mamepuaria.

OueHka "HeydoeremeopumesibHO" unu Hezadyem cmasumcs cmyo0eHmam, Komopble:
* r10Kasbiearom ghpacMeHmapHble 3HaHUs OCHOBHO20 po2paMMHO20 Mamepuana;

* He grraderom ecell Hay4HoU mepMuHosioaued no meopuu OUHaMU4YeCKUX cUCmMeM;

* He MO2ym omeemumb Ha KOHKPeMmHbIU 80rpoc rpernodasameris.

* donyckarom npuHyunuasbHble OWUubKU 8 omeeme Ha 80MpPoChl;

* demoHcmpupyrom ripoberibl 8 3HaHUSIX, HeyMeHue adekeamHo 8bibupamb MemoOkl Orisi
peweHusi nocmaesieHHbIx riperodasamesiemM npobriem, HeymeHue UHmMepnpemuposams,
obpabameigamb 5102U4ECKU U MamemMamu4ecku rnpedcmasrieHHble rpernodasameniem
aKcriepumeHmaribHble OaHHbIE.

20.2. NpomexyToyHaa aTrectauums

MpomexxyTouHas aTtTectauus no AUCUMNINHE OCYLLECTBNSETCS C MOMOLLIO CreayrLLmnx
OLIEHOYHbIX CPeacTB:

[MepeyeHb BOMPOCOB K 3a4eTy

. MpuHUMNBI PU3NKO-XMMNYECKOTO NCCrnenoBaHNS.

. [paBuMeTpHYeCKn aHanms.

. Buabl ueHTpudyrnposaHums.

. TNTpUMEeTpHUYECKUN aHanms.

. MeToA KMCNOTHO-OCHOBHOMO TUTPOBAHUS.

. MeTof OKMCNEHNSI-BOCCTAHOBIEHUS.

. OCcHOBbI NepMaHraHaToMeTpuMm.

. OCHOBbI MOQOMETPUN.

9. MeTop apreHToMeTpuun.

10. PaspyLueHune KneToK 1 aKCTpakuums.

11. PacTtBopbl, UCnonb3yemble A5 AKCTpaKLmn.

12. AbcopbumoHHas xpomartorpadus.

13. NloHoobmeHHas xpomaTtorpadums.

14. AdbdprHHas xpomaTorpadus.

15. OcHoBbI gMddepeHUnanbLHOro metoga oToMeTpuUn.
16. OnpegeneHne cogepxxaHus xenesa no TpunoHy b.
17.Pornb (pM3MKO-XMMUYECKMX METOOOB aHanu3a B pasBUTUM Hayku U B MeXOUCLUNIIMHAPHOM
B3anMo4encTeumn

18.Knaccudmkaums uU3NYeckux MeTodoB, MNPUMEHSIEMbIX O WUCCNeAoBaHWUs BeELLECTB:
cnekTpanbHble, AUdPaKLNOHHbIE, MarHUTHbIE, SNEKTPUYECKNE, MacC-CNeEKTPOMETPUYECKME.

0O ~NO OB WN -



19. Knaccudukauus cnektpanbHbIX METOAOB: N0 cnocoby HabnogeHus.
20. TexHuka n metoauka VK-cnektpockonuu un cnekrpockonum KP.

21. AbcopbuMoHHas crnekTpockonus B Buaumon M Y® obnacTtax kak MeTod MccrnenoBaHus
3NEKTPOHHbIX CMEKTPOB MHOrOATOMHbIX MOSEKY.

22._3]'IeKTpOHHbIe CNeKTpbl nornoweHnAa otTaeribHblX KitaCcCoB OpraHnM4YeCcKmnx COeINHEHUN.

23.dusmyeckne ocHosbl cnekTpockonun 3MNP n AMP. lMpumeHeHne MNP B aHanuTu4eckux
uensix.

24. MeToabl OTOMETPUYECKOrO aHanu3a. TexHuKa n MeTomka aKCnepumeHTa.

25.PaccesitHme n nornowleHne ceeTa pactBopamMu, copgepxawmnmMm B3BELLUEHHbIEe 4YaCTUlbl.
TexHuka n metogmka SKCrNepunMeHTa.

26.YpaBHeHme nornoLweHunsa ceeTa. KOS(*)(*)I/ILI,I/IGHT QKCTUHKLUUNN N MOJTAPHOIo NOrnoLweHn4.

27.9nekTponpoBoaHoCcTb.  KoaddpumumeHTbl  anekTponpoBogHocTU.  KoHaykToMeTpuyeckoe
TUTPOBAHME.

28. MemoOdki ebiOernieHusi 6UOMaKpOMOIeKy

29. Snekmpoghopemuyeckue Memoldbl aHanu3a.
30. 3r1ekmpoHHasi MUKPOCKOMUS U ee 8Uokbl.

31. KpuoanekmpoHHasi MUKPOCKOIUSI.

32. CkaHupyrowass 30HO08asi MUKPOCKOMUSI Kak UHCmMpymMeHm uccriedogsaHusi 6uonnoauyeckux
o0bbekmos.

33. CedumeHmauyuoHHble Memoodbl aHanu3a.
34. Memod duHamu4Yeckoao ceemopacceusaHUsl.
35. KoHgbokarnbHas u ¢hriyopecyeHmHasi MUKPOCKOIUSI.

36. OCHOBHblE OTANYNSA KPUOSNTEKTPOHHOW MMKPOCKOMUN N KPUOSNEKTPOHHOW Tomorpadum ot
npoceeYvnBatoLen ANIEKTPOHHON MUKPOCKOMUN.

37. NMpuHUMNBI CKaHUPYOLWEN 3NEKTPOHHON MUKPOCKOMUN.

38. MpuHUMNbI aTOMHO-CUITOBON MUKPOCKOMUN DMONOrNYecknx o0 bEeKTOB.
39. MNMpuHuwnn pernctpauunm cnektpos AMP u nx nHtepnpetauus.

40. MpuHuun pernctpauumn cnektpoB AP 1 nx nHTepnpetaums.

Mopsagok popmmposaHna KMM. Bonpocbl rpynnnpytoTcs B GuneTbl, Kaxabli U KOTOPbIX
COLEepXuT Mo 2 Bornpoca.

OnncaHne TexHonorMm NpoBeaeHns
3ayeT NpoBOANTLCS B YCTHOM dhopme. CTyAeHThbl BbITArMBaOT OMneThbl, Nocne Yero UM gaetcs
30 MMHYT Ha noaroToBKy oTBeTa. Mo UCTEYEHUIO 3TOr0 BPpEMEHM CTYAEHT YCTHO OTBEYaEeT Mo
3aroTBIEHHOMY KOHCHMEKTY.

TpeboBaHWs K BbINOMHEHUIO 3a4aHUN), LWKanbl U KpUTEPUN OLLEHUBaHUS
OueHKa «OTNUYHO» CTaBUTCH, ECNU:

cogepxaHue oTBeTa Ha MepBbii, BTOPOM M TPETUA BOMPOCHI NpeacraBnseT cobon CBA3HbLIN
paccka3, B KOTOPOM MCMOMb3YyTCA BCE HeobxoauMble MOHATUS MO LaHHOM Teme; pacckas
COMpOBOXAAETCH NOACHAOLNMN PUCYHKAMU U B OTBETE OTCYTCTBYIOT OLLUMOKM.

OueHka «XopoLwo» CTaBuUTCA B crny4vae npaBuJjibHOro, HO HEMOJIHOIO OTBETa Ha BOMPOCHI, eCrin:

OTCYTCTBYKOT HEKOTOpble HeCylleCTBEeHHble J3NeMEeHTbl coaepXaHud; TMNpUCyYyTCTBYHOT BCe
NOHATUA, COCTaBnAlOLWLME OCHOBY cCOAepXXaHunA TeMbl, HO Npun KnxX pacKkpbiTn OO0NyLleHbl
HETOYHOCTM WM HEe3HauYUTEsbHble OLUIMOKM, KOTOpblE CBUAOETEJIbCTBYIOT O HeOJOCTAaTO4YHOM
YPOBHE oBlnageHnd otaeribHbIMN YMEHUAMN.

OueHka «yaoBneTBOPUTENBHO» CTABUTCS, ECIN:



B OTBETE Ha BOMPOCHLI OTCYTCTBYHOT HEKOTOPbIE NMOHATUA, KOTOPbIE HeobxoauMbl Ans pacKkpbITuA
BOrpoca buneTa, HapylwaeTCd Normka n3roxXeHna matepuana.

OueHka «HeyaoBIneTBOpPUTESIbHO» CTaBUTCA, €CITN:

B OTBETE Ha BOMNPOCbl MNPAKTUYECKN OTCYTCTBYKOT TMOHATUA, KOTOpPbIEe Heobxoanmbl  Ans
PacKpbITUA coaepKaHnA TeMbI.



