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PABOYAA NPOPAMMA YYEEHOW OUCLIUMNIINHDBI
B1.B.02 MeToabl 6Mocusnyeckux nccnenoBaHnmn

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 dgakynbteta ot 23.06.21 r., npotokon Ne 5

8. YueOHbIn rop: 2024/2025 CemecTp(bl)/TpumecTp(bl): 7 cemecTp



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbto ocBoeHMst y4ebHOM AMCUMNANHBI SBNSETCA 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMM
COBPEMEHHbIMW METOAAaMM, UCMOMb3yeMbIMM B 00r1acTM MeanLMHCKON BUodnsnkm n
Brodunanyecknx nccneaoBaHmax GMONOrMYEeCcKnX CUCTEM pPasfMYyHOro YPOBHS OpraHn3aunm.

3adayu y4ebHoU OuCyUMNIUHbI:

CTYOEHTbI AOSMKHbI MOMNYYNTb COBPEMEHHbIE 3HAHUS U NPeACTaBNeHUs:

— 00 ocobeHHOCTAX BrUonornyecknx 06 LEKTOB,

— OTAEenbHbIX CTaaMsX NoAroTOBKN BMOOOBEKTOB K PUINKO-XMMNYECKUM UCCIeQ0BaHUSAM,

— cnocobax pakuMOHNPOBaHUSA BUOMNOrMYECKOro 1 KIIMHNYECKOro matepmana;

— OCHOBHbIX COBPEMEHHbIX (P13NKO-XUMMNYECKNX METOAAaX nccnegoBaHnsa GUonorn4yeckmnx
0OBbEKTOB Pa3nNYHOM CTEMEHWN CNIOXHOCTH,

— Hay4nUTbCA NPUMEHATb NOSTYYEHHbIE 3HAaHMSA B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaLMUsIX.

AucumnnnuHa peanuayeTcs YacTUYHO B hopMe npakTuyeckon noarotosku (M01).

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

AucumnnuHa oTHocuteca K 6noky [Oucumnnuubl (mogynu) (B.1), Kk 4actn, dopmmupyemon
yyacTHUKaMu obpasoBaTesfibHbIX OTHOLLEHWIA.

CTygeHTbl AOMKHbI MMeTb 6a30Bble 3HaHUA No KypcaM «Pusunyeckas xmmus», «MonekynsapHas
ounonormna», «Obuwasa bnoxnmmns».

OucumnnuHa npegwecteyeT kypcam «O6was un meguumHckaa ©uodumsnka», «Obwan u
MeOuUnHCKas pagnodnonorns».

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUsA Mo aucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NilaHNUpyeMbIMU pe3ynbTaTaMn OCBOEHUSA obpa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U MHOUKAaTOPaMN UX OOCTUXKEHUA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTEeHLMH
MK-3 CnocobeH MK 3.3 | Onpegensiet HoBble | 3HaTb:
nNpoBOAUTb obnactu - TeopeTu4eckme OCHOBblI BG1odn3nNYeCcKmx
Hay4Hble nccrnegoBaHus MeTOdOB  UCCregoBaHUW, B TOM  4ucne
nccnegoBaHus B npobnemsl B cchepe | npumMeHsiemblx B obnactm  MeguUMHCKON
obnactu pa3paboTku orodunanku;
MeOMLUUVHbI 1 bvodumanuecknx n | - OCHOBHble  Guodmanyeckne  MeToabl
Guonoruun. PUBUKO-XUMUYECKUX | aHanu3a, CBA3aHHble C UAeHTUdUKauuen wn
TEXHONOMi B YCTaHOBMNEHMEM COOTHOLLEHUA MeXdy COCTaBOM
34paBOOXpPaHEHUN | U PU3NKO-XNMUYECKMN cBovcTBaMu

OronorMyecknx cucTem;

- OCHOBHblE METOAO0NOrMYeckne MpUeMbl,
HeobXxoauMble Ans YCNELIHOTO NPUMEHEHNS 3TUX
METOAO0B B COBPEMEHHbIX OMOMEANLMHCKNX
nccneaoBaHusix;

- NpUHUMNbl  paboTbl C  COBPEMEHHbIM
nabopaTopHbIM 000pya0OBaHUEM;

YmeTb:

- NPUMEHATb npuemsbl paboThbl c
COBpPEMEHHbBIM nabopaTopHbIM 000pyA0BaAHNEM;
- oLLeHnBaTb n obpabaTbiBaTb

NoMyYeHHbIE 3KCNEPUMEHTAITbHBIE PE3yNbTaThl;
- BbIOVpaTh onTumarnbHble MeToabl
JOCTWXEHUS NMOCTaBNEeHHbIX MccneaoBaTenbCKuX
uenewu;

Bnapgetb:

- npuemamm ” HaBblkamMu paboTbl C
COBpPEMEHHbBIM NabopaTopHbIM 000PYJOBaHNEM;




BO3[ENCTBMS BpeaHbIX
npodeccruoHanbHoM cpeapbl;

- cnocobamu 1 TEXHONMOMMSAMKU 3aluUTbl OT

dakTopos

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

annapaTtom MeTo40B 61omanyecknx
nccnenoBaHun.
12. O6beM agucuUnNnHbI B 3a4eTHbIX eguHuuax/yac. - 2 /72.
CDopma I1p0M9)KyT0‘IHOI7I aTrecTauumun layem
13. TpyAoeMKoCTb Mo BuAam y4yebHom paboTbl
TpygoemKoCTb
Mo cemectpam
Bug y4ebHom paboThbl Boero Ne cemecTpa 7 Ne cemecTpa
Y. 4y,B . 4y,B
¢opme cdopme
mnn mnn
AyanNTOpHbIE 3aHATUSA
Jlekuun 16 16
MpakTnyeckme
B TOM “ncne. NaGopaTtopHble 16 16 16
lpynnosble 16 16
KOHCyIbTauunn
CamocTosiTenbHas paborta 24 24
B TOM umcne: KypcoBasi pabota (MpoekT)
dopma NpomMeXyTOYHON aTTecTaumm
(3k3ameH — __4ac.)
Wtoro: 72 72 16
13.1. CopepxaHue OVUCLMNNUHbI
Ne n/n Peanunsauus
pasgena
HaumeHoBaHune pa3sgena ONCUMUMITWHBI C
CopepxxaHve pasgena AMCUMNINHGI
OUCUUNIUHBI NMOMOLL b0
OHNawH-Kypca,
QYMK*
1. Jlekumm
1.1 MoHsTne o Hay4YHOM | HayuHbin MeToOg4 W ero CcocTaBnswlmne. YpPOBHU -
meTone n €ro | opraHmsaumMm XuBOW  MaTepum  (MONEKYNSAPHbIN,
COCTaBISAOLLNX. YPOBHU | KNETOYHbIA, TKAHEBOW, OpraHHblA, OpraHN3MEHHbLIN,
opraHusaumMm W U3yyYyeHns | NONynsAUMOHHO-BUAOBOW, OroreHoLEHOTUYECKNIA,
Buonornyecknx 06BEKTOB. | BrocdepHbIN). OcobeHHocTH oronormyecknx
OcobeHHocTH 06bEKTOB.
Buronornyeckmx o6 HLEKTOB
1.2 Bonpocbl meTponormm | MeTponorms — Hayka 006 M3MepeHusX U meTogax -
CcTaHgapTm3auumm. OOCTVIKEHUS  MOBCEMECTHOTO  UX  eduHCTBa U
Knaccudukauus  dusmko- | Tpebyemort  TouyHocTM.  MexgyHapogHad cucTema
XUMNYECKUNX meTtogoB | eauHny, CU. Knaccudmkaums  dusanko-xMMmyecknx
nccrnegoBaHus. METOJ0B UCCnegoBaHus.
1.3 Buodumamyeckme  metoabl | brodusnyeckne metoabl MccnenoBaHUst Ha YPOBHE -
nccrnegoBaHus Ha | uenoro opraHusma: peHTreHorpadguyeckme,
pasnnyHbIX YPOBHSIX | anekTporpaduyeckue, Tepmorpadmyeckme,
opraHusaumm MarHuTorpaduyeckne u Tomorpaduyeckne MeToabl
Buronornyeckmx 0O BHLEKTOB. uccnegoBaHus. Micnonb3yemas annapartypa, 3HadeHue
ans ONarHocTuKu. Brnodusnyeckmne mMeToabl
NCCrnefoBaHWs Ha YPOBHE OTAENbHbBIX OPraHoB, TKaHEN
N KINETOK.
1.4 lMogroToBka PasnnyHble cnocobbl noarotoBkn Guonornyeckoro -

Ouornorm4yeckoro mMartepuana

Marepuana K nccrnegoBaHNAM. Cnocobbl




K uccreaoBaHUAM.
Cnocobbl romMmoreHm3auum u
npumeHsiemMas annaparypa.

romMoreHusaummM  uccriegyemoro — martepuana u
npumeHsiemas annapatypa. Bbibop cpeabl ans
romoreHusaumm. MeToabl BblA€NEHUA U OYUCTKU
opraHensn, MeMOpaH XMBOTHbIX W PaCTUTENbHbIX
kneTok, ©uomakpomMonekyn (6enkoB, HyKNEWHOBbIX

Kucnor). MeTtoabl pasgeneHus Gromonekyrn,
OCHOBaHHblE Ha pasnuuuax B WX pPacTBOPUMOCTMU.
SKcTpakLums. Contobunusaums. Ouuctka
HuononnmepoB ocaxaeHnem: BbicanuBaHue 6ernkos,
pH-dpakumnoHmpoBaHue, dpakumoHmpoBaHme C
NCcnosib3oBaHnem NONSAPHbLIX opraHnyeckux
pacTBopuUTENENn.

15

CegnmMeHTaLMOHHbIE
MeTobl aHanusa.

LleHTpudpyruposaHue, npuHumn metona. OCHOBHble
NOHATUS Teopuum ceaumMmeHTaumu, [lpenapatuBHoe
LeHTpudyrnposaHue, ero pasHOBUAHOCTU
(audhbepeHumnansHoe, 30HarbHO-CKOPOCTHOE,
N30MNUKHUYECKOe, paBHOBECHOE LIeHTpUdyrnpoBaHue B
rpagueHtTe  nnoTHoctu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YCTPOWCTBO. AHanuTtuyeckoe
ueHTpudyrmpoBaHne.  OcobeHHOCTM  ycTpoKcTBa
aHanuTu4eckmx LeHTpudyr. Micnonb3oBaHve mMeToaoB
cegMMeHTauMmM AN peleHns 3agad MOreKynspHOM
Buronorum n GOPU3MKN.

1.6

Xpomartorpacdudeckune
MeToAbl aHanusa.

Xpomatorpadus. Knaccudumkauums
XpomaTtorpaduyecknux mMetogoB. PacnpepenutenbHas
xpomartorpadus: xpomatorpacdms Ha Oymare u
TOHKOCNOMHast  xpomartorpadus.  AgcopbumoHHas
xpomaTtorpadus. ['enb-punbTpauusa Ha cedpagekcax m
€e UCnomnb3oBaHne AN onpegeneHvst MonekynsapHbIX
Macc 6uononnmepoB. AdypuHHas xpomaTorpadus.
MoHoobMeHHasa xpomaTorpadus.

1.7

OnekTpodopeTnyeckme
MeToabl aHanumaa.

OnekTpodopes. Teopus MeToaa. Buabl
anektpogopesa. MeTog  nNOABWMXHOW  rpaHWLbI.
3oHanbHbIN  anekTpodopes  (anekTpodope3d  Ha
Oymare, Ha aueTunuennionose, B  arapo3HOM,
KpaxmasibHOM n nonuakpunammaHom rene).
M3oanekTpudeckoe dokycnpoBaHue. WMsoTaxodopes.
CmellaHHble B1abl 3neKkTpodopesa.

1.8

OnEeKTPOHHbIN
napamarHuUTHbIN pe30HaHC.

OnEeKTPOHHbLIN NapamarHUTHLIN pe3oHaHC. ABneHune
napamarHetTusma, napamarHetTuku. OCHOBbI Teopun
OMP. MpuHuun nocTpoeHuss cnektpomeTpoB JIlP.
OcHoBHble xapakTtepuctukmn cnektpoB JlMP. MeTtoabl
yCcpeaHeHus (HakomfeHusl), HenpepbIBHOMO MOTOKa,
ObicTporo 3amopaxuBaHuda. [lpumeHenne OJlP B
f6uonormm n meguuuHe. MeTop CNMHOBLIX 30HAOB U
CMUHOBbLIX METOK, WCMOMb30BaHNE Ansi  U3yYeHus
CTPYKTYPHO-GPYHKLUMOHANBHOIO COCTOSIHUSE MEMBpaH.

1.9

AnepHbin MarHuTHbIN
pe3oHaHcC.

AOepHbin - MarHUTHbIM - pe3oHaHC.  TeopeTudeckue
OCHOBbl MeToda. XuMmudeckun casur. OddekThl,
npvBoAdaLMNE K XMMmnyeckoMy casury. CnmH-CnMHOBOE
pacwenneHune. [Npouecchbl penakcauun. AnnapaTypa
ons  HabnogeHua cnektpoB  AMP.  TexHunyeckue
npobnembl AMP wn nymm ux peweHus. AMP-
Tomorpadus. MNMpumeHeHne AMP B Guonoruu.

1.10

OneKTpoHHast MUKPOCKOMUSI.

OnekTpoHHast  Mukpockonus.  O6wme  NpuHUMNbI
MeToda M YCTPOWCTBO 3MEKTPOHHOIO MMKpPOCKOMaA.
Buabl 3nekTpoHHbIX MUKpocKonoB. [pocBedvnBaroLui
3MNEKTPOHHBIA MUKpockon. NoarotoBka 6MOOOBHEKTOB K
uccrnefoBaHuilo. 3anvBKa, M3roTOBMEHME CBEPXTOHKMX
cpesoB c MOMOLLbHO YyNbTPaMNKPOTOMOB,
NCMNOMb30BaHNE OMOPHbLIX CETOYEK, NIEHOK-NOOMOXEK,
KOHTpacTMpoBaHue OroobbEKTOB. MeTogbl
HambIeHns, pennukaumK, ckonoB. CkaHupyowuin
NPOCBEYMBAIOLLINA  ANEKTPOHHLIN  MUuKpockon. Kpuo-




ANEeKTPOHHaA MUKPOCKOMnA n ncernegosaHne
n pOCTpaHCTBeHHOIZ CTPYKTYPbl MakpOMOJ1EKYJ1.

1.11

CKaHVIpyFOLIJ,aﬂ 30HOOBadA
MUKPOCKOMNUA.

CkaHupoBaHue ©roobpasuos c NMOMOLLbIO
MMUKPOCKOMMUYECKNX MEXaHUYECKUX, INEKTPUYECKUMX,
ONTUYECKMX, TEMMOBbLIX M WHbIX 30HAOB. ATOMHO-
cunoBo  mMukpockon. Wcnonb3oBaHne ACM ans
n3y4yeHnsi BMOMoNeKyr.

2. MpakTnyeckne 3aHATUA

He NpeayCMOTpeHbI

3. labopaTopHble 3aHATUA

3.1

MeTogasl BblAeneHUs
BGuomakpomonekyn

MeToabl BblAENEHUss U OYUCTKM OpraHenn, membpaH
XMBOTHbIX U pacTUTENbHbIX KNETOK, OBMoMakpoMonekyn
(6enkoB, HyknemHoBbIX k1cnoT). MeToabl pasgeneHus
OuomMoneKkyn, OCHOBaHHble Ha pasnuMuuax B UX
pacTBOPUMOCTU.  OKCTpaKLus. Contobunusaums.
Ounctka 6GMONONUMEPOB OCaXOEHUEM: BbiCanMBaHue
6enkos, pH-dpakunoHnpoBaHue, pakLUMOHMPOBaHUE
C  WCMOMb30BaHWEM  MOMSAPHBLIX  OPraHUY4ecKnx
pacTBopuTENeNn.

3.2

Xpomartorpacduyeckune
mMeToAbl aHanu3a

ApcopbunoHHas xpomatorpadus. [enb-counbTpauus
Ha cedapekcax W ee wuUcnonb3oBaHWMe  ANnd
onpefeneHns MonekynsipHbIx Macc 61MoNonNUMeposB.

3.3

OnekTtpodopeTnyeckme
MeToAbl aHanu3a

OnekTpodopes c noaBWXXHOM rpaHuLen.
MpobonogroToBka, 3KCnepuMeHTanbHas OLeHKa
MOMEKYNSAPHON Maccbl 6enkoB C UCNONb30BaHWEM
paccyMTaHHOM 3nekTpoOpeTUHECKON MOABMXKHOCTM.
[leHcuToMeTpUst nonuakpunamMmmaHbIX renen.

3.4

ONeKTpoHHas MMUKPOCKOMUS

AHanus n3obpaxeHuin, NOJSTyYEHHbIX c
MCNonb30BaHMEM  MPOCBEYMBAIOLLEN  AIIEKTPOHHON
MUWKPOCKOMMU  C  UCMONb30BaAHMEM  NPOrpaMMHbIX
naketoB ImageJ, Altami studio n ap.

3.5

CkaHupytowas 30Hg0Bad
MUWKpPOCKOMMs

AHanus n3obpaxeHun, NOJSTyYEHHbIX c
NCMNOMb30BaHNEM aTOMHO-CUIIOBOW  MMWKPOCKOMUU  C
MCnonb3oBaHMeM nNporpaMmHbIX naketoB Gvideon,
ImageJ, NT-MDT

3.6

CeguMeHTaUnoHHbIe
MeToAbl aHanus3a

PacyeTr TO4YHOM MoOnNeEKynsapHoM maccbl M OpPMbI
6enkoBbIX MaKpOMOIEKYS MO AaHHBIM aHaNUTUYECKOTO
ynbTpaueHTpUdyrMpoBaHusi.

13.2. Tembl (pasgenbl) AUCUMNIIMHBLI U BUAbI 3aHATUMN

Ne
n/
n

Buabl 3aHATUI (KONTMYECTBO YacoB)

HanmeHoBaHue TemMbl
(pasgena) Jlekum
ONCLMNNUHDBI "

'pynnoBble
KOHCynbTauu
"

MpakTnyeckn | JlabopaTopHbI
e e

CamocTosiTenbHa
s1 paboTta

Bcer

[NoHATHEe 0 Hay4yHOM
MeToAe U ero
COCTaBISAOLLMX.
YpoBHM OpraHmsaumm
N N3yYeHns
ounonorn4yeckmx
0ObeKTOB.
OcobeHHoCcTHU
ounonorn4yeckmx
obbekToB

Bonpocbl meTponorum
N cTaHOgapTU3aumn.
Knaccudukaunsa
JPU3NKO-XUMNYECKNX
MeTOo0B
nccrnenoBaHus.

Buodunaunyeckune
MeToabl




nccnegoBaHusa Ha
PasnUYHbIX YPOBHSIX
opraHusaLmm
Ovonornyeckmnx
0OBHEKTOB.

MNopgrotoBka
ounonornyeckoro
MaTepuana K
nccneaoBaHUaM.
Cnocobsbl
romoreHmsauum un
npuMeHsiemas
annaparypa.

CegumeHTauUnoHHbIE
MeTobl aHanuaa.

Xpomartorpacdudeckue
MeToAbl aHanusa.

AnekTpogopeTnyecku
e MeToAbl aHanusa.

ONEKTPOHHbIN
8 napamMarHuUTHbIN 2 2 2 6
pe3oHaHC.

AnepHbIn MarHUTHBIN
pe30HaHC.

OneKTpoHHas
MUWKPOCKOMNA.

10

CkaHupytowas
11 30HAOBadA 2 2 2 6
MWKPOCKOMUS.

UToro: 16 16 24 56

14. MeToau4eckne ykasaHus Ans o6y4aroLWMNXCA N0 OCBOEHUIO AUCLMIMIIUHDBI: ANTOPUTM
AeATeNnbHOCTU NpenoAaBaTens U CTyAeHTOB

MHdpopmauma no ydebHonm aucumnnunHe «Metoabl 6GuOdU3MYECKMX UCCNeLOBaHUN
(ocHoBHas obpasoBaTtefibHasd nporpaMmma BbicLero obpasoBaHus MO HanpaBfeHUIO NOArOTOBKM
30.05.02 MeguumHckan Owuodmsmka, ydebHbI nnaH, pabodas nporpamma  OUCUMMNAMHBI
«MeToabl 6GuodunanMyecknx wuccnegoBaHuny, GOHAbl OLEHOYHbIX CPEeACTB, OCHOBHasi U
AONONHUTENbHas nuTepaTtypa) pasMelleHbl Ha obpasoBaTeribHOM nopTane «ONeKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru/course/view.php?id=6715).

N3yuyeHne gucumnnmHbl «MeTtoabl 6Guodmsmyeckmx mMccnegoBaHuiy npegycMmatpuBaeT
YTeHue nekuumn, nposeaeHne nabopaTopHbIX 3aHATUN U CaMOCTOATENBbHYIO PaboTy CTyAEeHTOB.

OcBoeHVe cofepxXaHus  OUCUMMMMHBLI  OCYLIEeCTBMSIeTCA C  MCMNOSfIb30BaHUEM
ANCTaHUMOHHbLIX obpasoBartenbHbix TexHonormn (JOT) — 3nekTpoHHOro y4ebHoOro Kypca
«MeToabl GMOUINYECKMX MCCEQOBaAHUI», PaCMNOSIOKEHHOrO Ha nopTane «JONeKTPOHHbIN
yHuBepcuteT BI'Y». MNepen Hayanom y4yebHbIX 3aHATUIN 00y4atoLNMNCA OOITKEH:

1. [poBepuTb Hanuume pgoctyna K Kypcy. B cnyyae BbisBneHuss npobnem
CBOEBPEMEHHO 06paTUTBLCS K NpenoaaBaTento Unn B CNyx0y TeXHNYECKOW NOAAEPKKN.

2. 3yuntb nHTEepdenc kypca, 3HaTb cnocobbl B3auMogencTBumst ¢ npenogasaTtenemM B
pamkax QYK: coobuieHune Ha doopyme, OTnpaBka JIM4YHOro coobLleHuns, YarT.

3. OsHakoMuTbCA C Uenbld M 3agadamMn OUCUMNIMHBI, NepevyHeM OPMUPYEMbIX
KOMMEeTEHUNA N pe3ynbTaTtoB OBy4eHusi, NporpammMon OUCUWUMNWHBI, KaneH4apHbIM MNiaHOM,
TPaekTopuen OCBOEHUS  OUCUMNNAWMHBI, KOMMMEKCOM BOnpocoB u  TpeboBaHun  ans
NPOMEeXYyTOYHOW aTTecTauum.

4. O3HaKOMUTbLCA C MEepeYHeM OCHOBHOW WM OOMOSTHATENBHOW NUTEpATypbl, a Takke
CMMUCKOM  3NEKTPOHHbIX ObpasoBaTeribHbIX PecypcoB, HeobXoaMMbIX AN OCBOEHMS




ancumnnuibl. Monyunte JOCTYN K 3MEKTPOHHbIM OGMOAMOTEYHBIM CUCTEMAaM, Ha KoTopble
odopmneHa nognucka ®re0Y BO «BlMY».

CamoctoaTenbHas pabota CTyOdeHTOB  OCYLIECTBNSAETCA C  UCNOSNb30BaHWEM
pekomeHgoBaHHbIX MOOK, y4ebHMKOB 1 y4ebHbIX N0OCOOMI B XOA4€E MNOArOTOBKN K NEKLMOHHBIM 1
nabopatopHbiM 3aHATUAM. CTyAEHTbl 3HAKOMSATCA C TEOPETUYECKMM MaTepuanom B npouecce
NEKUNOHHOro Kypca 1 caMOCTOATEeSbHO, NpopabaTtbiBaloT U yCBanBalT TeOpeTUYECKUE 3HAHUSA
C MCMNoNb3oBaHMEM pekomMeHayeMon ydebHon nutepaTtypbl U y4ebHO-MeTogMyYecknx nocobumn,
cornacHo ykasaHHoMy cnucky (n.195).

Ha nabopaTopHbIX 3aHATUSX CTYAEHTbl B COCTaBe Masion rpynnbl BbIMNOMAHAKT y4ebHo-
nccrnegoBartesnibckyto paboty. B xoge nabopatopHbix paboT cTyaeHTbl NnpuobpeTaroT HaBblKU
npoBefeHNs  3KCMEepUMEHTa, YMEHUA  UHTepnpeTupoBaTb  MOSMyYeHHble  pes3ynbTaThl,
obpabaTbiBaTb U NpeAcTaBndaATb MNOflydeHHble AaHHble. B koHue nabopaTopHOro 3aHATUS
pesynbtatbl W Matepuanbl  y4ebHO-uccnegoBaTenbCkon — paboTbl  AOKMaAblBalOTCA
npenogasartento, npu HeobxogmmocTn obcyxgawTca B rpynne (otyeT O flabopaTopHOM
3aHaTun). B cniydasix nponycka nabopaTopHOro 3aHATUS MO KakMM-nMbo npuynHam cTygeHT
0b6s3aH ero camocCTOATESNbHO BbLINOMHUTL MNOA KOHTPONEM MpenogaBaTenss BO BpeMs
MHAMBMAOYaNbHbIX KOHCYNbTaUUNA.

Tekywass aTTectauma obecnevmBaeT nNPOBEPKY OCBOEHUS Yy4vyebHOro maTtepuana,
npuobpeTeHnsa 3HaHWA, YMEHUA U HaBbLIKOB B Mpouecce ayauTOpHOM U CaMOCTOSTENbHOM
paboTbl cTygeHToB, opmupoBaHna komneTeHumn (MK-3.3). Tekywass aTtrectauma no
avcumnnuHe  «Metoabl  Guodmn3MyeckMx UccrnegoBaHWM»  BKAoYaeT B cebsa  3awuTty
nabopaTtopHbIx paboT. lNnaHMpoBaHMe 1 opraHn3aums TEKYLINX aTTeCTaunin OCYLLEeCTBASETCA B
COOTBETCTBUM C COAepxaHuem paboyen nporpaMmmbl U KaneHgapHO-TEMaTUYECKMM MfIaHOM C
npuMeHeHneM oHAa OLIEHOYHbIX CPeacTB. TeKywlaa atrectauma aensietca obsasarensHon, ee
pesynbTaTbl OLEHMBAKTCH U NO pelleHnto Kadeapbl MOryT ObiTb YYTEHbI MPU MPOMEXYTOYHOM
aTTectaumm obyyatoLmxcs.

dopmaMn NPOMEXYTOYHOW aTTecTaumMm 3HaHWW, YMEHWA W HaBbIKOB Oby4vatoLmxca
ABNAIOTCA 3a4YeT.

MeToaunyeckue peKomMmeHaauun no Buaam 3aHATUN

Jlekuus:

B xomoe NeKUMOHHbIX 3aHATMI OBy4valolMMca peKkOMeHOYyeTCs BbINOMHATL cnegyowme
aencteus. Bectn koHcnekTMpoBaHue y4yebHoro Mmartepumana. OO6pawaTtb BHUMaHMe Ha
Kateropuu, OpPMyNUPOBKMK, pacKpbiBatoLLMe coaep)KaHNe TeX U UHbIX ABNEHUIN U NPOLLEeCCOoB,
HayyHble BbIBOAbl W MpakTU4eckMe pekoMeHZauum no ux npumeHeHuo. 3agaBaTtb
npenogaBaTtento YTOYHSAKOLWME BOMPOCbI C UESb  YSCHEHUS TEOPEeTUMYECKUX MOSTOXEHWUMN,
paspeLLeHmnst CMOPHbIX CUTYaLWNA.

XenatenbHoO OCTaBUTb B paboyMx KOHCMEKTax MNosis, Ha KOTOPbIX BO BHeayaMTOpPHOE
BpeMS MOXHO cAenaTtb MOMETKU U3 peKOMEHAOBaHHOW nuTepaTypbl, AOMOMHSLWMe MaTepuarn
NPOCIyLLIaHHON JieKkuun, a Takke noAyepkMBaloine Oocobyl0 BaXHOCTb TeX WM UHbIX
TEoPEeTNYECKUX MOSTOXKEHUN.

CamocTtosaTenbHas pabora.

CamoctoaTenbHas paboTa OCywecTBNAeTCA B BuAe W3ydeHUs nuTepaTypsbl,
AMMNUPUYECKMX AaHHbIX MO NyONMKauUMsaM M KOHKPETHbIX CUTyauun M3 NpPakTUKW, NOArOTOBKe
nHouBMAyaneHbIX paboT, paboTa C NEKUUMOHHBbIM MaTepuariom, CaMOCTOSATENbHOE W3yveHue
OTAENbHbIX TEM OUCLUNIANHBI; MOUCK M 0630p NUTepaTypbl U ANEKTPOHHbBIX UCTOYHUKOB; YTEHNE
N n3ydeHune y4ebHuka n y4yebHbIx nocobun.



15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n NcTouHMK
MpakTrkym no 6uodomamke / [ApTioxos B. I'., BawapuHa O. B., BawaHos I'. A. 1 gp.] ; nog obw,. peg.
1 B. I'. ApTtoxoBa ; M-Bo o6pa3oBaHus 1 Hayku P®, BopoHex. roc. yH-T. - BopoHex : iagatenbckuia

noowm BI'Y, 2016. - 313 c.

BroHaHoTexHonormm: JocTuxeHusi, npobrnemMsbl, NepcnekTMBbl pa3BuTha : y4ebHoe nocobue / M. A.
2 HaksacuHa, B. I'. ApTioxoB ; M-Bo obpa3oBaHusi u Hayku P®, BopoHex. roc. yH-T. - BopoHex :
W3patenbckui gom BIY, 2015. - 150, [1] ¢

6) gononHUTenbHasa nuTepaTtypa:
Ne n/n MCcTOYHUK

1 MeHTuH KO.A. dusnyeckue metoabl UccrnenoBaHmst B Xummun: YueoHuk / FO.A. MNeHTuH, J1.B.Bunkos -
M.: Mup,ACT, 2003.
BenornaskmHa M. B., ®enopenHko E. B., VieaHoBa M. A., boromonosa . B., boromon, MiBaHoBa M.A.n
2 ap. AHanutudeckast XuMust 1 pU3nKo-XxMMMYeckne MeToabl aHanmsa. Yueb. nocobue. MagatenscTBo:
PWNOP, 2006
lWanowHuk B.A Xoxnos B.KO., MokwuHa H.A., CenemeHeB B.®. dusumko-xmmudeckume metoabl
aHanmsa: YyebHoe nocobuve. BopoHex: N3a-so BIY, 2004.
OcHoBbl aHanuTnyeckon xmummn. B 2 kHurax / nog pea. KO.A.3onotoea. - M.: Beicw. wkona, 2000.
MyxuHa E.A. dusmko-xummnyeckme metoabl aHanumsa / E.A. MyxuHa. - M.: Xnmns,1995. - 315c.
Muckapea C.K. Ananutudeckas xumusa / C.K.lMuckapesa, K.M. bapawkos, K.M. OnbwaHoBa. -
M.:Bbiclwias wkona, 1994. - 384 c.
Lintoemy U.K. Kypc aHanutudeckon xumum / N.K. Lintosmu. - M.:Beiclwias wkona, 1994. - 495 c.
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B) MHPOPMALMOHHbIE SMEKTPOHHO-00pa3oBaTeNbHbIE pecypchbl (0duumanbHbie PecypCbl MIHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a 0aHHbIX MpPOCcMpaHCMEeHHbIX cmpykmyp 6esikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIx xumu4deckux cdsuzoe SIMP benikoe u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6aza daHHbIX xumu4deckux coguzos SIMP
HU3KOMOIIEKYISIPHbIX COeOUHEeHULU

http://lib.mipt.ru/catalogue/1020/ -anekmpoHHas bubnuomeka ®usmexa, pazden “buoxumusi u
buogu3suka”

http://molbiol.ru — o6pazosamernbHbIl calim o MosekynspHoU buosioauu.
http://biomolecula.ru - o6pasosameribHbIlU calim o MonekynspHoU 6uonoauu.
http://ncbi.nim.nih.gov — kpynHedwas 6a3a 6uono2udeckux u MedQUUUHCKUX cmamel
http://edx.org — oHnalH Kypcbl 8e0yuiUX MUPOBbIX YHUBEPCUMEMO8
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16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecnevyeHns Ansi CaMOCTOATENIbHOU paboThbl

Ne n/n McTouHmK

Buogpusuka : yuebHuk / B. . Apmioxos, T. A. Kosanesa, M. A. HakeacuHa [u dp.] ; nod pedakyuel B. I
Apmioxoea. — Mockea : Akademudeckuli lpoekm, 2020. — 294 c. — ISBN 978-5-8291-3027-5. —

1 Tekcm : annekmpoHHbIl // JlaHb : aiekmpoHHO-6ubnuomeyHasi cucmema. — URL:
https.//e.lanbook.com/book/132170 (dama obpaweHus: 11.09.2021). — Pexum docmyna: 05
asmopus. rnosib3ogamersedl.

2 Cepdiok Y., Sakkau H., Sakkau . Memodbk! 8 monekyrnisipHol buogusuke. YdebHoe
nocobue. T. 1, 2 - Ua0amenbcmeo KAY, 2010.

17. OOpas3oBaTenbHble TEeXHONIOMMU, WUCNONib3yeMble TMpU peanu3aumm y4ebOHoM
ANCLUMNIINHBbI, BKNOYaA AUCTaAHUUOHHbIe obpa3oBaTtenbHblie TexHonoruu (AOT,
3aneKkTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4YeHue):

I'IpM peann3aunn gucuuniinHibl UCNOJIb3YHOTCA J3JIEMEHTblI 3JIEKTPOHHOIo o6yqu|/|ﬂ,
AONCTaHUNOHHbIE OGpGSOBaTeJ'IbeIe TEXHOJ10ITNN, LWICprBbIe TEXHOIOINN.


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

18. MaTepuanbHO-TeXHUYECKOe obecneyeHMe AUCLUNIIUHDI:

YyebHasa ayguTtopusa Ana npoBeAeHUst 3aHATUA NEKLMOHHOIo Tuna.

CneunanusnpoBaHHaa mebenb, akpaH Ana npoektopa, npoektop Acer X115H DLP, HoyTOyk
Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITOYEHUS K ceTU «IHTepHeT».

Y4yebHas aygutopust Ana nNpoBefeHust 3aHATUW CEMUHAPCKOro tTuna (nabopaTtopHble 3aHATUS),
ANS NpoBeAeHus TpPynnoBbIX M WHOAMBUAOYANbHbIX KOHCYNbTAUWA, TEKYLWEero KOHTPONs u
NPOMEXYTOYHOWN aTTecTauunm.

CneuuwanunsnpoBaHHaa mebernb, nabopatopHas nocyda, pH-meTp noptatueHbin HI83141,
Mukpockonbl Mukmen, CnektpodoTtomeTp 13-54-00 Y®, nporpaMMHO-METOANYECKUA KOMMMEKC
bvoxumunioMm.aHanusa, ueHTpudyra Eppendorf, wenkep-uHkybatop ana nnadweta Elmi
SHAKER ST 3.

YuebHass aydumopusi Onsi npoeedeHUs 3aHsmul ceMuHapckoao muna (rnabopamopHbie
3aHamus), 0ns npoeedeHuUs 2pyrnnosbix U UHOUBUOyarsibHbIX KOHCyrnbmauud, meKyuweao
KOHMPOJIS U NPpOMeXymoyYyHoU ammecmauuu.

Komnisromepel Celeron, Pentium, npoekmop Sanyo, WinPro 8, OfficeSTD, Kaspersky Endpoint
Security, Google Chrome

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TEKYLen U NPOMEXYTOYHOW aTTecTauumn

MopsAoK OLEHKM OCBOEHMs obydalolmmuca yd4eGHOro maTepuana onpegensieTcs
cofepxaHueM crefyoLmx pasgenos QUCLMNIHGI:

No HaumeHoBaHune KoMneTeH NugmkaTtop(bl)
/n pasgena gucumnivHbl usi(n) DOCTWKEHUSA OueHouHble cpeacTBa
(mogyns) KOMNeTeHUnn
[MoHsTME 0 Hay4YHOM
MeToae 1 ero
COoCTaBnsoLWMX. YPOBHU
opraHusaumm un
N3y4eHus MK-3 MK-3.3 Bonpocbi 05151 meKyu,e2o KoHmposs
Ouronorm4eckmx coenacHo . 20.1
006BHEKTOB.
OcobeHHoCcTH
Ouronorm4eckmx
06BHEKTOB
Bonpocbl meTponorum u
CTaHgapTum3auum.
Knaccudukaums Bonpocbi 05151 meKyu,e2o KoHmposis
MK-3 MK-3.3
PU3NKO-XUMNYECKUX coenacHo . 20.1
MeToa0B
nccrnegoBaHus.
Buodunaunyeckue
MeTOoAbl MCCrefoBaHus
Ha Pa3fNYHbIX YPOBHSIX MK-3 MK-3.3 Bonpocbi 05151 meKyu,e2o KoHmposisi
opraHusaumm coenacHo . 20.1
Ouronormyeckmx
0OBHEKTOB.
[NopgrotoBka
ouornormuyeckoro
MaTepuana K
NccregoBaHusAM. MK-3 MK-3.3 Bonpochki 05189 meKyu,e2o KOoHmMporisi
Cnocobbl coenacHo . 20.1
romMoreHmsauum u
npuMeHsiemas
annaparypa.
CeanMeHTauUMNOHHbIE MK-3 MK-3.3 Bonpocki 05189 meKyu,e2o0 KOHmMporisi
MeToAbl aHanm3a. ' coenacHo . 20.1
Xpomatorpacdudeckune AK-3 MK-3.3 Bonpochki 05189 meKyu,e2o0 KOHmMporisi
MeToAbl aHanm3a. ' coenacHo . 20.1
OnekTpodopeTnyeckue MK-3 MK-3.3 Bonpocki 05181 meKyuje2o KOHmMpoJisi




HaumeHoBaHune Nuaukatop(bl)
Ne KomneteH
/n pasgena gucumniuHbl nsa(v) OOCTMXKEHUS OueHouHble cpeacTtea
(Mmoayns) H KOoMneTeHUnm
MeTobl aHanuaa. coenacHo n. 20.1
ONEKTPOHHbIN
. Boripock! 05151 meKyu,e2o KOHmMpors
8. | napamarHuTHbIN MK-3 MK-3.3 C02NacHo . 20.1
pe3oHaHC.
9 AnepHbln MarHUTHBIN MK-3 MK-3.3 Bonpochki 05151 mekyuw,eeo KOHmMpors
pe3oHaHc. coanacHo n. 20.1
10. OnekTpoHHas MK-3 MK-3.3 Bonipocsi 0nsi mekyu,eao KOHmMporns
MUKpPOCKOMUS. coenacHo n. 20.1
11 CkaHupytoLas MK-3 MK-3.3 Bonipocsi 0nsi meKyuw,eao KOHmMpors
30HA0BaA MUKPOCKOMMUS. coenacHo n. 20.1
MNMpomexyToyHasa aTTecTaums
Bonpochbl Ans NpomMeXxyTo4HOro KOHTPOrs
dopma KOHTpons — 3a4eT

20. TunoBble OUEHOYHble cpeacTBa M

npoueaypbl oueHUuBaHuA

20.1. TeKywuin KOHTPOSb yCneBaemMocTun

OLEeHO4YHbIX CpeacTB.

AOCTYMNOM B MHTEPHET.

KpoBW 4eJioBeka.

NoUAWNE

CnekTpa nornaweHuns.

OTBeTUTb Ha BOMPOCHI:

MeToAM4YeCKue martepuanbl,

KoHTposb ycneBaemMoCTth no AgucuumniinHe OcCyLlecCTBNAeTCA C MNoMouwblo cneayrlmnx

MepeyeHb nabopaTopHbIX paboT

1. MemoOsI ebiOeneHusi 6UOMaKPOMOEKYI

2. Xpomamoezpagpu4yeckue memoObl aHanusa
3. Bnekmpoghopemuyeckue memooOb! aHanu3a
4. BrnekmpoHHas MUKPOCKOIMuUSs
5. CkaHupyrowasi 30HO08asi MUKPOCKOIMUS
6. CedumeHmauyuoHHbIe Memo0Obl aHanu3a

Mpumepbl nabopaTopHbIX padboT

Xopa paboTbl
. MoaroToBuTb 06paseL, KpoOBM JOHOPA.
. OcyLecTBnTb pasgeneHne (OPMEHHbIX 31IEMEHTOB KPOBY M OT Niia3mbl KPOBM.
. OcyuwecTBnTb remonua.

. OcyLLecTBUTb LIEHTPUdYTMPOBaHUE.

. CobpaTb HagoOCaA0OuHYO XNOKOCTb.

. 3aperucTpmpoBaTb CMEKTP NOrfoLEHNsT pacTBoOpa reMornobuHa.

Paccuntatb KOHUEHTpaumio remMornobvHa Ha OCHOBaHWMM [AaHHbIX 3aperncTpupoBaHHOMO

Na6opaTopHasa paboTta. MeToabl BblaeneHnsi GUOMaKpOMOSEKyIT.
MaTepuanbl n obopynoBaHue: JlabopaTopHasa ueHTpudyra, ynbTpa3ByKOBOW Oe3uHTerpaTop,
Habop XMMMYECKMX PeakTUBOB M OAHOPA30BO NabopaTtopHOro nnacTuka, NepcoHarbHbIN KOMMNbIOTEP C

Llenb pa6oTbl: 0OCBOEHME METOOOB BblAeNeHUs BUOMaKpOMONEKyr, Ha npeameTe reMornobuHa

8. Coenatb 3akntoyeHne 06 ahbdPeKTUBHOCTH BblAENeHNe reMornobuHa.

1. Mepeuncnnte KOMNOHEHTbI (POPMEHHbIX ANIEMEHTOB KPOBM YeroBeka?
2. MNepeuncnute KOMMNOHEHTLI NNa3Mbl KPOBM YernoBeka?
3. YTo npencrasnset cobon remonns?
2. lanTe xapakTepuCTUKy CTPYKTypbl reMorrobuHa.

3. CchopmynupywnTte 3akoH byrepa-Ilambepta-bepa?
4. YTto Takoe Ko3ahPMUMEHT MONAPHON SKCTUHKLUN?

onpeapensawowune



Tekywasi aTtrectaums NpOBOAUTCS B COOTBETCTBUMM C [lonoxeHvem O Tekyllen aTTecTaumm
obyvalomxcs No  nporpaMmMaM  Bbicllero  obpasoBaHus  BOpoHeXckoro - rocyaapcTBEHHOro
yHuBepcuTeTa. Tekywas aTtrectaumsi nNpoBoauTcs B ()OPME OTYETOB O BbINOSHEHUWM NabopaTopHOW
paboThbl.

OT14yeT O BbINONHEHUN NabopaTopHON paboTbl
LLIabnoH oT4yeTa 0 BbINOSHEHUM NabopaTopHO paboThl
OtyeT 0 BbINONHeHUn nabopatopHon paboTbl Ne _ <HasBaHve Tembl>, BbLINOSIHEHHOMW B paMKax
ancumnnuiel 51.6.43 O6was n megnumHckaa pagmobuonorns obydawowmmea _ kypca <d.U1.0.>,
cneunanbHocTb — 30.05.02 MeanunHckasa 6uodunsmka

Lenb paboTbl:

O6opynoBaHue U MaTepuanbi:

Xop paboTbl: (kpaTkoe onucaHne xoda paboTbl C ykazaHMeM MepBUYHbIX SaHHbIX, pacyYeTHbIX
dopMyn, pe3ynbTaToB NPOMEXYTOUHbLIX M KOHEYHbIX PacyeToB; UNMOCTPATMBHbIN MaTepuan (rpaduku,
doTorpacun u np.), obobLiatoime Tabnuupl)

BbiBOAbI:

TpebGoBaHUA K BbIMNOSIHEHUIO 3aJaHUNA (UMK WKanNbl U KPUTEPUU OLLEHUBaAHUA):

Kputepmamm oueHnBaHnA BbINONHEHNA nabopaTtopHon paboTbl ABNAOTCS:

— MoAroToBka K 3aHATUO (odopmneHne 3aHaTMA B paboyen TeTpagun B COOTBETCTBUMM C
METOANYECKMMWN PEKOMEHOALMAMM);

— OTBETbl Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA U cogepkaHnio nabopaTtopHon paboTl;

— aKTMBHOCTb U CAMOCTOATENBHOCTb NP BbINOSIHEHUN 3a4aHUN;

— ohopMIIeHNE pe3ynbTaToB B COOTBETCTBMM C METOANYECKMMY peKOMeHAaLMaMu;

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

— YMEHMeE peluaTb NpakTuyeckne 3agaHus (3agayvm) no Teme BbINOSIHEHHOW paboThl.

PaboTa cuMTaeTcs BbIMNOMHEHHOW W 3a4TEHHOW, €Crn CTYOEeHT B KOHUEe 3aHATUS npeacTaBun
OTYeT B COOTBETCTBUM C AAaHHLIMWU METOONYECKUMU PEKOMEHOALNSMMU.

OnuncaHune TexHonormum nposeaeHnA

YCTHbIN ONPOC MO OCHOBHLIM TEPMUHAM MOXET NPOBOAUTLCA B Hayane/KoHue
nabopatopHoro 3aHATuA B TedeHne 10-15 MuH. JInbo yCTHBIM ONpoc NpoOBOAUTCSA Nocre
BbINofIHeHUS nnabopaTopHon paboTbl MO OCHOBHBLIM 3aKOHOMEPHOCTSIM, BbISIBNIEHHBIM B XO4€ ee
BbIMOSTHEHUS.

Bonpochkl ans ycTHoro onpoca

1. Ha namepeHnm kakmx CBOMCTB OCHOBaHbI (PM3NKO-XMMUYECKME METOALI aHanm3a?

2. B yem 3aknioyarTca 4OCTOMHCTBA PU3MKO-XUMUYECKNX METOL0B aHanu3a?

3. Npueeante 06nacT NPUMEHEHNSA PUNKO-XMMUYECKNX METOO0B aHanunsaa.

4. Kakasi 3aBMCUMOCTb NIEXUT B OCHOBE MCMOMb30BaHNA (PU3MKOXUMUYECKUX METOAOB B
KONM4eCcTBEHHOM aHanuse?

5. MpuBeanTe knaccndurkaumnio OU3NKo-XMMUYECKUX METOA0B aHanmsa no nsmepsaeMomy
napameTpy. Kakue rpynnsl METOO0B UCMNONb3YyOTCA Hanbonee 4acTo?

6. dante onpegeneHvs W MOsSICHUTE cCreaylolmne TEePMUHbI: CReKTP, WUHTEHCUBHOCTb
N3NyyYeHus, OnvHa BOSHbI, BOSIHOBOE YMCMO, CheKkTpanbHas LWMpMHA MOnockl, (OTOH,
nornoLieHne, NCnyckaHne, OCHOBHOE COCTOSHME, BO36YXOEHHOE COCTOSIHUE.

7. Jante knaccudmkaumio oNnTUYECKMX METOAOB aHanmaa (no nsy4aembim obbektam, no
XapakTepy B3anMOAENCTBUS 3MNEKTPOMArHUTHOrO U3nyyYyeHUs C BELLECTBOM, MO UCMOSIb3yeMOon
o6nacTn aNeKkTPoOMarHMTHOrO CNekTpa, No NPUPoae AHEpPreTUYECKNx Nnepexonos).

8. Ha kakom npuHumMne ocHOBaHbI CrekTparbHble MeToabl aHanunsa?

9.KakoBa npupoga M NPOUCXOXOAEHME aTOMHbIX 3MUCCUOHHbLIX CrnekTpoB? [loyemy
aTOMHbIE CNEKTPbl UMEIOT NMHENYaTbIN XapakTep?



10. YeMm xapakTepuayeTcs 3HepreTM4eckoe COCTOSIHME NIEKTPOHOB U aToma B LIeSOM.
11. B 4eM 3akntoyaeTcs CyLLHOCTb aTOMHO-abcopOLUMOHHOIO MeTofa aHanmsa?

12. KakoBa porib nriameHun npy aToMHO-abCcopOLMOHHbBIX OnpeaeneHnsax?

13. OnuwnTe NpUHLMNMarnbHy CXemMy aTOMHO-abcopOLMOHHOIO aHanmaa.

14. Kakas Mmarematmyeckas 3aBMCMMOCTb WCMOMNb3yeTcas B MeTOAEe aTOMHO-
abcopbumoHHoro aHanmnsa?

15. TlpuBeante nNPUHUMNMANBHYID CXEMY MNaMEHHOro aToMHOa6copOUMOHHOIO
cnekTpomeTpa

16. OnuwunTe 3aaayu, pellaemble MeTogamMm aToMHO-abCcopOLMOHHOIO aHanmaa.
17. KakoBbl JOCTOMHCTBA U OrpaHUYeHnss MeToaoB aToMHOabCcopObLNMOHHOro aHanmsa?
18. OnuwnTe NpUMHUMNUAnbHY CXeMy aToOMHO-abcopOLMOHHOIO aHanmsa.

19. Kakas Mmarematmyeckass 3aBUCMMOCTb WCMONb3yeTcas B MeETOAEe aTOMHO-
abcopbumoHHoro aHanmnsa?

20. [MpuBegute NpPUHUMNUANBHYID CXEMYy MNIlaMEHHOro aToMHOabCcopOLMOHHOro
cnekTpomeTpa

21. OnnwnTe 3agayn, pellaemMblie MeTogaMmm aToMHo-abcopbLUnoHHOro aHanusa.
22. KakoBbl 4OCTOMHCTBA W OrpaHNYeHns MeTo4oB aTOMHOabCcopOLUMOHHOro aHann3a?

23. B yem 3akntoyaeTtca CywHOCTb METOAA AMUCCUOHHON boTOMETPpUN NnameHn? Kakve
OCHOBHbIE€ NpMeMbl paboTbl UCNOSL3YOTCA B 3TOM MeToae?

24. Kakne JOCTOMHCTBA U HEQOCTaTKM uMeeT meTton?
25. OnuwunTe 3agayu, pellaemMble MeTogaMmm OTOMETPUMN NNaMeHMN.

26. B 4yem 3akno4yarTCss WUCTOYHUKM OWMOOK MeToda 3SMUCCUOHHOW dOTOMETPUN
nriameHn?

27. KakoBa npupoaa NOMUHECLEHTHOMO NU3ny4yeHnsa?

28. Kaknm obpa3om knaccmpumumpyroT MeToabl TIOMUHECLEHTHOrO aHanmaa?

29. Ha yem ocHOBaH Ka4yeCTBEHHbIN IIOMUHECLIEHTHbIN aHann3?

30. OT 4yero 3aBUCUT WHTEHCUBHOCTb JOMUHecUeHUun? Kak oHa cBsfi3aHa C
KOHLUEHTpaumnen?

31. KakoBbl JOCTOMHCTBA M HEAOCTATKN NMIOMUHECLIEHTHOrO aHanm3a?

32. Kakme wmeToabl MCMOMb3ylT AN OnpedenieHvst KOHUEHTpauuu BellecTBa B
NIOMUHECLIEHTHOM MeToe aHanunsa?

33. Ha yem ocHoBaH KONMMYeCcTBEHHbIN NIOMUHECLEHTHbIM MeTo aHanm3a?

34. Kakue BewlectBa MOXHO aHanuM3vpoBaTb C MOMOLLbI JIIOMUHECLEHTHONO MeToaa
aHanusa?

35. Ha yem ocHoBaH 3akoH CTtokca — Jlommena?

36. [1na yero ncnonb3yeTcs NpaBuIo 3epkanibHON CUMMETPUN CNEKTPOB MOTOLLEHUS U
nany4yeHna?

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

38. Ha yem ocHoBaH 3akoH Basunosa?

39. YT0 Takoe TyweHue nommHecueHuun? Kakne Buabl TyLWEeHUS Bbl 3HaeTe?
40. MNpuBeauTe cxemy npocTeunLlero dpryopumeTpa.

41. KakoBbl BO3MOXHOCTU MCMOMb30BaHNS OAHHOrO MeToda AN KOHTPONs KavecTBa
NULLEBbLIX NPOAYKTOB?

42. B 4yem 3akni4aeTcs CyLHOCTb MeToAdoB pasgeneHus? lMepeuncnute U3BECTHble
cnocobbl knaccugukaumm MeTOA0B pasaerneHus.

43. B 4yem 3akno4yaeTcsi CyLWHOCTb METOAOB KOHLEHTPUPOBAHMS MUKPO3SIEMEHTOB?
Mepeuncnunte oCHOBHbIE BUAbI KOHLEHTPUPOBAHMSI.

44. Mo KakMM KpUTEPUSM KnaccuuumpyoT MeToabl pa3aeneHuns u



KOHLEHTPUPOBaHUS?

45. Yem onpepensietcs BbIGop MeTOAa KOHLEHTPUPOBaAHUS M pasgeneHmsa?

46. Yem oTnnyatotcs rmbpuaHble 1 KOMBMHMPOBAHHbIE METOAbl aHANUTUYECKON XUMUUNT?

47. Tepeyncnnte OCHOBHble [OOCTOMHCTBA M HeAOCTaTKM METOAOB pasdeneHus u
KOHLEHTPUPOBaHUS?

48. Ha yem ocHOBaHbl COPOLMOHHbIE METOALI pa3aeneHns U KOHLEHTPUPOBaHUA?

49. MpuBeanTte knaccudurkaumo CopOUMOHHBIX METOAOB MO MexaHW3My copouumn u
cnocoby ocyLecTBNeHns npouecca.

50. MNpuBeauTe npumepbl Hamboree pacrnpoCTPaHEHHbIX COPOGEHTOB M nepedynucnuTe
TpeboBaHus, NpeabaBnsAeMble K HAM.

51. MNepeyncnure KONMYECTBEHHbIE XapakTePUCTUKN COPOLIMOHHBIX METOLOB.

52. Yto npeacraenseTt cobon nsotepma copdbumm? Kakom Bug oHa nmeet?

53. [llpuBegute MatemaTMyeckoe BblpaxeHue YypaBHeHna PpenHgnumxa. Kakyro
3aBMCUMOCTb OHO OTpaXxkaeT?

54. [Ins yero ncnonb3dyeTtca ypasHeHue JlaHrmiopa? [MpuBeante ero matemaTudeckoe
BblpaXXeHue.

55. B yem 3akno4vatoTcsa 4OCTOMHCTBA COPOLUMOHHbBIX METOAOB?

56. B yem cyuwHOCTb XpomaTtorpaduyeckoro metoga aHanusa? BcnomHuTe uctoputo
OTKPbITUSA 3TOro MeToAaa.

57. KakoBbl 4OCTOMHCTBA M HEOQOCTATKM XpomaTorpadpumn?

58. HazoBuTe obnactn ncnonb3oBaHUsa XpomMaTorpagouyecknx MeToaos.

59. Kak knaccuduuupytoT xpomaTtorpaduyeckne mMetonbl No arperatHOMy COCTOSIHUIO
NPUMeEHSEMbIX )a3, MeEXaHU3MY pasgenieHnsa N NPUMEHSIEMON TEXHNKE?

60. Kak 0GHapyXvMBaloT U MAEHTUMDULMPYIOT KOMMNOHEHTbI HA BYMakHbIX M TOHKOCINOWMHbIX
XpomMmaTtorpammax?

61. Kakme napameTpbl XpoMatorpadu4eckoro nmka UCnosb3yrT ANs KONMYeCTBEHHOro
aHanusa?

62. B Kakux cny4yasx B KONMUYECTBEHHOM XpomaTorpaduyeckoM aHanu3e U3MepsoT
BbICOTY NMKa? nnowiagb nuka?

63. Ha uyemM OCHOBaH Ka4eCTBEHHbIN aHann3 B  pPas3fWYHbIX BapuaHTax
XpomaTorpadumyeckoro pasgenenua? Npusegurte npumepsl.

64. Kak ocCywecTBNAT KOMUYECTBEHHLIM XpomaTtorpadumyecknin aHanus? B 4dewm
CYLLHOCTb METOA0B HOpManusaunm (HOPMUPOBKK), BHYTPEHHErO U BHELLUHEro ctaHaapTa?

65. Kak ocyllecTBnseTca KayeCTBEHHbIM UM KONMMYECTBEHHbIA aHann3 B 0Cafo4YHOM W
OymaxkHon pacnpenenmtensHon XxpomaTorpapun?

TpeboBaHus K BLINOMHEHMIO 3a4aHMIA (MW LWKanNbl U KPUTEPUN OLEHNBAHUS)

OueHka «omnu4HO» unu “3a4yem” cmasumcsi cmyodeHmam, KOmopsble:

* deMOHCMpPUpPYyrOM 3HaHUe OCHO8HOU flumepamypbl, PEKOMEHO08aHHOU y4ebHOU
npozpammoul OUCYUNIIUHbI;

* gr1aderom Hay4yHoU mepMuHoroauel;

* 3HarmM ¢husuyecKue NMPUHYUNbI Memodos, b6110K-CxeMbl U MPUHUUNUabHbIe CXeMbI
npubopos, ocobeHHocmu usmepeHul u popmy 8bidagaemoli npubopamu uHpopmayuu, a
makxe yMmerom uHmeprpemuposams rosiy4eHHy UHGpOopMayuro;

* ymerom 8bibupamb MemoOsbl uccriedosaHusi, adekgamHbie cmosiuwel npobreme;

* /I02UYECKU MPasuibHO U3fiazarm omeemabl Ha 80MpPOCkl, ymerom Oesilamb
060CHOBaHHbIE 8bIBOObI;

* deMoHCMpupPyrom criocobHOCMb CaMOCMOSsIMerIbHO pewamsa MMoCMasieHHbIe
npernodasamersiem rpobrieMHbIe cumyayuu;



* [IpU omeeme Ha 80ripocChkl OOI'IyCKaI'Ofn OWUBKU U HEMOYHOCMU 8 U3J1I0XKEeHUU, KOmopsbie
CUJIbHO He 8/1UArm Ha CywHOCMb u3fiacaemMoco Mmamepuaria.

OueHka "xopowo" unu “sayem” cmasgumcsi cmyOeHmam, Komopble:

* [10Ka3bigarom AoCcmamoYHO osiHbIe U 8.I7y60KU6 3HaHUA ripoepaMmMHO20 Mamepuaria
10 ripocmpaHcmeeHHo pacnpe@eneHHb/M ouccunamusHbIM cucmemam;

» deMOHCcmMpuUpyrom 3HaHUe 0CHo8HoU U Hauboriee g8axxHoU AoNMosIHUMeIbHOU
Jniumepamypbl, pekoMeHOo8aHHOU y4ebHoU rpo2paMmol OUCYUMNITUHbI;

* noddepxxusarom QUCKyccuro ¢ rnperodasameriem ro 6osibuuUuHcmay gorpocos burema;

*[IpU omeeme Ha 80r1pPocChbI aOI'IyCKaiOm OWUbKU U He3Ha4YuUmersibHble HEMOYHOCMU 8
U3JI0OXKeHUU, Komopable CUSTIbHO He 8/1UArm Ha CywHOCMb u3riacaemMoco Mmamepuara,

OueHka "y0osnemeopumeribHO" unu “3a4em” cmasumcs cmyOeHmam, Komopble:

» deMoHcmpupyrom 0ocmamoyHbil 06bem 3HaHul Mo meopuu OUHaMU4YeCcKUx cucmem 8
pamkax rnpoepammai;

* 10Ka3blearm yce80eHUEe OCHOBHOU y4ebHOoU nnumepamypsbl 110 8cem pasoesiam
rnpozpammsli;

* noddepxxusarom QUCKyccuro ¢ riperodasameriemM 1o omoesibHbIM 8orpocam bunema;

* f1pu omeeme Ha 80ripocChkl OOI'IyCKaiOITI OwubKU U HEMOYHOCMU 8 U3/T0XKEeHUU
Mamepuara.

OueHka "HeydoernemeopumeribHO" unu Hezadyem cmasumcs cmyO0eHmam, Komophble:
* r10Ka3blearom ghpacMeHmapHble 3HaHUs OCHOBHO20 po2paMMHO20 Mamepuana;

* He srraderom ecel Hay4YHoU mepMuHosioauel no meopuu QUHaMU4YeCKUX cucmem;

* HE MO2ym omeemumb Ha KOHKPEeMHbIU 80rpocC rpernodasameris.

 donyckarom rpuHyunuarnbHblie owubKu 8 omeeme Ha 80rpoChl;

* demoHcmpupyrom rpoberibl 8 3HaHUSIX, HeyMeHuUe adekeamHo 8bibupamb MemoOb! Orisi
peweHusi nocmaesieHHbIX rperio0asamesnem npobriem, HeymeHue UHmMeprnpemuposams,
obpabamebigamb 5I02UHECKU U MamemMamu4ecKku ripedcmaesrieHHble rpernodasamersiem
aKcrnepumeHmaribHble OaHHbIE.

20.2. NMpomexyToyHaa aTrecTauums

MpomexxyTouHas aTTectauus no AUCUMNINHE OCYLLECTBNSETCS C MOMOLLIO CreayroLLmnx
OL€HOYHbIX CPEACTB:

[MepeyeHb BOMPOCOB K 3a4eTy

. MpuHUMNBI PU3MKO-XMMNYECKOTO NcCcrnenoBaHNS.
. [paBuMeTpryecKknn aHanms.

. Buabl ueHTpudyrmposaHums.

. TNTpUMETPUYECKUN aHanus.

. MeToA KMCNOTHO-OCHOBHOMO TUTPOBAHUS.

. MeTof OKMCNEHNSI-BOCCTaHOBIEHNS.

. OCHOBbI NepMaHraHaToMeTpuMm.

. OCHOBbI MOgOMETPUN.

9. MeToa apreHToMeTpuMn.

10. PaspyLueHune KneToK 1 aKCTpakums.

11. PacTtBopbl, UCNONb3yemble A51s1 AKCTPpaKL MK,

12. ABcopbumnoHHasa xpomaTorpadus.

13. MloHoOBMeHHasa xpomaTorpadus.

14. ApprnHHaa xpomaTorpadus.

15. OcHoBbI guddepeHumnansHOro Mmetoga hotToMeTpum.

0O ~NO OO, OWON -



16. OnpeneneHne cogepxaHus xenesa rno Tpunony b.
17.Ponb (b13MKO-XMMUYECKMX METOAOB aHanu3a B pasBUTUN HAYKU M B MEXOUCUUNIIMHAPHOM
B3aMMOAENCTBUM

18.Knacc1/|d)|/||<au,w;| cbwswqecmx mMeToaoB, rMpuUMEHAeMbIX A5nd uccnegoBaHnA BeLwecCTB.
CreKTpalibHble, ,El,VI(bpaKLl,I/IOHHbIe, MarHMUTHbIE, SJTIEKTPUHECKNE, MaCC-CNEKTPOMETPUYECKNE.

19. Knaccudmkaumsa cnektpasnbHbIX METOA0B: MO crnocoby HabnoaeHus.
20. TexHuka n metoguka UK-cnektpockonum n cnektpockonum KP.

21. AbcopOumnoHHasa chnekTpockonus B Buaumonm m YO obnacTtax kak MeTod uccrnenoBaHus
3NIEKTPOHHbIX CNEKTPOB MHOrOATOMHbIX MOSIEKYI.

22. OneKTPOHHble CAEKTPbI NOrMOLWEeHNS OTAENbHbBIX KITaCCOB OpraHNYeCcKnX CoeanHeHUN.
23.dusmyeckmne ocHosbl criektpockonun AP n AMP. lNMpumeHeHne MNP B aHanuTU4eckux
Lensx.

24. MeTtoabl OTOMETPUYECKOrO aHanmn3a. TexHuka u MeToauka aKCnepuMeHTa.

25.PaccesitHme n nornowleHne ceeTa pactBopamMu, copgepxawmmm B3BELUEHHble 4YaCTUlbl.
TexHuka n metogmka SKCNnepmnMeHTa.

26.YpaBHeHue nornoweHuns ceeta. KoadppunumMeHT aKCTUHKLUN N MONAPHOIO NOrnoLweHns.
27.9nekTponpoBogHoCcTb.  KoadbdumumeHTbl  anekTponpoBogHOCTU.  KoHAyKTOMeTpuyeckoe
TUTPOBaHME.

28. Memodki ebidenieHusi 6UOMaKpPOMOIEKY

29. Snekmpoghopemuyeckue Memoldbl aHanu3a.

30. SnekmpoHHasi MUKPOCKOMUsS U ee 8U0hbl.

31. KpuoanekmpoHHasi MUKPOCKOIUS.

32. CkaHupyrouw,ass 30H008asi MUKPOCKOIMUS KaKk UHCmMpymeHm uccriedogaHusi buonoaudeckux
o0bbekmos.

33. CedumeHmauyuoHHbIe Memoodbl aHanu3a.
34. Memod duHamu4Yeckoao ceemopacceusaHUsl.
35. KoHgbokaribHas u hriyopecuyeHmHasi MUKPOCKOIUSI.

36. OCHOBHbIE OTNNYNA KPUMOINEKTPOHHOM MMUKPOCKOMUN N KPUOINEKTPOHHOW TOMorpadum ot
npocBeYnBaroLLEeN SNEKTPOHHOWN MUKPOCKONUM.

37. MNpuHUMNBI CKaHUPYIOLLEN 3NEKTPOHHON MUKPOCKOMUN.

38. MNpnHUMNBbI aTOMHO-CUNOBOW MUKPOCKOMNNM BUONOrniyecknx o0 beKToB.
39. MpuHumn pernctpauunm cnektpos AMP u nx nHtepnpetauyus.

40. MpuHumnn pernctpauunmn cnekrtpos AP u nx nHtepnpetayms.

Mopsagok popmmpoBaHna KMM. Bonpocbl rpynnmnpytoTcs B GUneTbl, Kaxabli U KOTOPbIX
COLEepXUT Mo 2 Bornpoca.

OnncaHune TexHonormm npoeeaeHnd

3ayeT npoBoANTLCS B YCTHOM dhopme. CTyAeHThbl BbITArMBaOT 6MneThbl, Nocne 4Yero UM gaetcs
30 MMHYT Ha noaroToBKy oTBeTa. o NCTEYEHNIO 3TOr0 BPEMEHWN CTYAEHT YCTHO OTBEYaeT no
3aroTBIEHHOMY KOHCHMEKTY.

TpeboBaHWs K BbIMOMHEHWIO 3aaHUN, WKanbl U KPUTEPUU OLLEHMBAHNSA
OueHka “3a4yem” cmasumcsi cmydeHmam, Komopable:

» deMoHcmpupyrom 0ocmamoYHbil 06bem 3HaHuUl Mo meopuu GUHaMUYECKUX CUCMEM 8
pamkax rnpoepammel;



* 10Ka3bl8arm yce80eHuUe OCHOBHOU y4ebHOU numepamypbi Mo ecem pasdesiam
rnpozpammbl;

* noddepxkusarom QUCKyccuro ¢ riperiodasgamerieM 1o omoesibHbIM goripocam burema;

* IpU omeeme Ha 80rpPochl O0MycKatom owubKU U HEMOYHOCMU 8 U3/10XXKeHUU
Mamepuarna.

OueHka He3ayem cmasumcs cmydeHmam, KOomopble:

* r10Kasblearom ghpacMeHmapHble 3HaHUs OCHOBHO20 po2paMMHO20 Mamepuana;

* He grraderom ecell Hay4HoU mepMuHosioauel rno meopuu OUHaMU4YeCcKux cucmem;

* HE MO2ym omeemumb Ha KOHKpPeMmHbIU 80rpoc rpernodasameris.

* donyckarom npuHyunuasbHble oWubKU 8 omeeme Ha 80MpPoChl;

* demoHcmpupyrom rpobersibl 8 3HaHUSIX, HeyMeHue adekeamHo 8bibupamb MemoOk! 051
peweHus nocmaesieHHbIX riperio0asamernem npobrem, HeymeHuUe uHmeprnpemuposams,
obpabambigamb 5102U4ECKU U MameMamu4ecku rnpedcmasrieHHble ripenodasamesniem
aKcriepumeHmaribHble OaHHbIe.



