MWHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmmn kapegpomn
B1Mom3nkm n BUOTEXHONOMNK

B.l". ApTioxos
29.05.2023

PABOYASA NPOMrPAMMA YYEBEHOU OAUCLUUMINUHBI
B1.B.02 MeToabl 6uocunsnyecknx nccnegoBaHumn
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2. Cneunanusaums:

3. KBanudumkaumsa BbINnyCcKHUKA:
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4. ®opma obyyeHus:
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5. Kachbenpa, oTBevarowan 3a peanmsaymio AUCLUUNNUHDbI:
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6. CocTtaBuTENU NporpamMmbi:
AHTUnos Cepren Cepreesud, 4.0.H.
7. PexomeHaoBaHa:
HMC meaunko-6uonorudeckoro cakynsteta ot 29.05.2023 r., npotokon Ne 4

8. YuebHbIn roa: 2026/2027 CemecTtp(bl)/TpumecTp(bl): 7 cemecTp



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHMst y4eBHON OMCUMNNNHBI SBNISIETCS 3HAKOMCTBO CTYLEHTOB C OCHOBHbIMMU
COBPEMEHHbLIMU METO4AMM, UCTMOSb3yEMbIMIN B 06N1acTn MeEANLIMHCKON BUOU3NKM 1
B1ModU3NYECKNX NCCneaoBaHUaX BMONMOrMYECKNX CUCTEM Pas3NIMYHOIO YPOBHSI OpraHn3aunmn.

3adayu y4ebHoU OuCyuUmnuHbI:

CTYOEHTbI AOIMKHbI MOMY4YUTb COBPEMEHHbIE 3HAHUS U NPeaCcTaBneHus:

— 00 ocobeHHOCTAX BrUonorMyecknx o6 BHLEKTOB;

— OTAENbHbIX CTaANAX NOArOTOBKM BMOOOGBHEKTOB K (PU3NKO-XUMUYECKUM UCCIEA0BaHMUAM,

— cnocobax dpakLMOHNPOBaHMSI BMOMNOrMYECKOro N KNMMHNYECKOro MaTepuana;

— OCHOBHbIX COBPEMEHHbIX PU3NKO-XMMUYECKNX METOAAX NUCcreaoBaHnst BMoNormyecknx
0OBHEKTOB pPa3fIMYHOM CTEMEHU CITOXHOCTMH,

— Hay4MTbCS NMPUMEHSNATb NOJTYYEHHbIE 3HaHUS B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaUUsIX.

OucumnnnuHa peanuadyeTcsa YacTMYHO B popme npakTmuyeckon nogrotosku (M11).

10. MecTo y4yebHOM ancuuNuHbI B cCTpyKkType OOI:

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

CTyaeHTbl JOMKHbI MMeTb 6a3oBble 3HaHWs Mo KypcaM «Pusnyeckas xumusa», «MonekynspHas
ounonorus», «ObLwasa onoxmmmsa».

OucumnnuHa npegwecteyeT kypcam «Obwas n meguumHckaa Ouodumsnka», «Obwaa u
MeanumMHCKas pagnodnonorns».

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMm
MK-2 CnocobeH NnK2.3 OnpepenseT HoBble | 3HaTh:
NpoBOANTL obnactu - TeopeTu4eckne OCHOBblI BUODU3NYECKNX
Hay4Hble nccnegoBaHus um METOdOB  wccregoBaHwi, B TOM  yucne
nccrnenoBaHus B npobnemsl B chepe | MpMMeHseMbix B obrnactm  MeguuMHCKOW
obnactu pa3paboTku B6uocmnanku;
MeauuUVHbI U B6uodusnyeckmx n | - OCHOBHble ~ Buodmanyeckne  MeTodbl
6uonorum. HU3NKO-XMMUYECKMX | aHanusa, CBsA3aHHble C uaeHTUdukauven u
TEXHOIOormMmn B yCTaHOBMEHNEM COOTHOLUEHUA Mexay COCTaBOM
30paBOOXPaHEHUN | U HU3UKO-XMMUYECKMMU cBoMCTBamMu

BGUONOrNYECKNX CUCTEM;

- OCHOBHblE METOA0SIOrMYeCKMe NpUemsbl,
HeobxoaMMble NS YCneLwHoro NPUMeHeHUst 3TUX
MeTooB B COBPEMEHHbIX 6I/IOM€,CI.I/ILLI/IHCKI/IX
ncecrnenoBaHugax;

- nNpyHUMMNBLI  paboTbl C COBPEMEHHbIM
nabopartopHbiM 060pygoBaHNEM;

YMmeTb:

- NPUMEHATb npuembl paboThl c
COBpPEMEHHbIM NabopaTopHbIM 060pyAOBaHNEM;
- oueHnBaTb 7] obpabaTtbiBaTb

nonyyYeHHble 3KCNePUMEHTANbHbIE pe3ynbTaThl;
- BbIOUpaThb onTuMarnbHble mMeToabl
OOCTWDKEHWST MOCTABMEHHbIX UCCNEA0BATENbCKNX
uenem;

Bnapgetb:

- npyemMamum w HaBblkamyu paboTbl C
COBpPEMEHHbIM NTabopaTopHbIM 000pyAOBaHMEM;




BO3ENCTBUS BpeaHbIX
npodeccunoHanbLHoOn cpeabl;

- cnocobamm U TEXHOMOIMSAMU 3alUnTbl OT

drakTopoB

- HOHﬂTVIIZHO-TepMVIHOJ'IOFVI‘-IeCKI/IM

arnapartom MeTod0B Brodusnyeckux
nccnegoBaHun.
12. O6beM AMCUMNIUHBLI B 3a4€THbIX eauHuuax/yac. - 2 /72.
Popma NpOMEXYTOYHON aTTecTauumm 3avem
13. TpypoemkocTb No Buaam yuyebHon paboTbl
TpyaoemMKocTb
Mo cemecTpam
Bun yqeGHof/] pa6o'|'b| Bcero Ne cemecTtpa 7 Ne cemMecTpa
Y. 4y4,B Y. Y., B
copme copme
nr i
AyOVTOpHbIE 3aHATUSA
Jlekuumn 16 16
MpakTuyeckme
B TOM 4ucne: na6opaTopr|e 16 16
lpynnoBble 16 16
KOHCYnbTaumm
CamoctosaTensHas pabota 24 24
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4HOM aTTecTaLmm
(3Kk3ameH — __4ac.)
WToro: 72 72
13.1. CogepxaHue QUCUUNIIUHbI
Ne n/n Peanusauus
pasgena
HanmeHoBaHwue pasgena ONCUUNINHBI C
CopepxaHve pasgena aMcunnimHbl
AUCUUNIUHBI NMOMOLLIbIO
OHnamnH-Kypca,
OYMK *
1. Nekuun
11 MonaTne o Hay4yHoOM | HayyHbln MeTOod4 W ero cocTasBngiowmne. YpOBHU -
meTtoae " €ro | opraHusaumMn XuBOM  MaTepun  (MOMEKYNSAPHbIN,
COCTaBnAIoLWMX. YPOBHW | KNETOYHbIN, TKaHEeBOW, OpraHHblA, OpraHn3MeHHbIN,
opraHusaumMm u U3y4eHus | NonynsLuMOHHO-BUAOBOW, OGMOreHoLEHOTMYECKNIA,
Ouonornyeckmx 0OBLEKTOB. | BUocepHkIn). OcobeHHoCTH bronormyeckmnx
OcobeHHoCTH 00BbEKTOB.
buonormyecknx o6 bLEKTOB
1.2 Bonpocbl  meTponormm  u | MeTpornornss — Hayka 00 M3MepeHusix U MeTodax -
cTaHgapTu3auuu. OOCTWXEHUsT  MOBCEMECTHOro  MX  eduHcTBa U
Knaccudpmkauma  dwmsmko- | Tpebyemonn TouyHOCTM. MexgyHapogHad cucTema
XUMUYECKNX meTtonoB | eanHny, CU. Knaccudukaumsi  OU3NKO-XUMUYECKNX
nccnegoBaHus. METOO0B UCCIeLOBaHWS.
1.3 Buoduandeckne MeToabl | buoduandeckne metoabl uccrnegoBaHUs Ha YPOBHE -
ncenegoBaHus Ha | uenoro opraHusma: peHTreHorpaduyeckme,
pasnn4YHbIX YPOBHSX | anekTporpagu4eckume, TepmMorpadmyeckme,
opraHusaumm MarHutorpadguyeckme n Tomorpadumyeckne meToapl
Ouonornyecknx o6 bLEKTOB. uccnepoBaHus. Micnone3yemas annapaTtypa, 3HavyeHue
ans ONarHOCTUKU. Buodunsnueckne mMeToabl
nccneaoBaHus Ha YPoBHE OTAENbHbBIX OPraHoB, TKaHeW
N KNEeTOK.
1.4 MoaroToBka PasnuyHble cnocobbl noaroToBkM  BrOMNOrMyecKkoro -




Ovonornyeckoro matepuana
K nccrneaoBaHUAM.
Cnocobbl roMmoreHmsauum u
npMMeHsiemMas annapartypa.

mMaTepuana K nccnegoBaHUAM. Cnoco0bbl
roMoreHusauumM  uccriegyemoro  matepuana  u
npumeHsiemass annapatypa. Bbibop cpeabl ans
romoreHusauun. MeToabl BbIAENEHUS U OYUCTKM
opraHenn, MeMOpaH >XWBOTHbIX W PaCTUTENbHbIX
Knetok, ©uomakpomonekyn (6enkoB, HYKIENHOBbIX

KUCNOT). MeToabl pasgeneHuns dvomonekyn,
OCHOBaHHbIE Ha pasnuuuax B WX pPacTBOPUMOCTHU.
SKCTpakyms. Contobunumsaums. Ounctka
BuononumepoB ocaxaeHWeMm: BbicanuBaHue 6enkos,
pH-pakunoHnpoBaHue, dpakuymoHMpoBaHme c
NCMNOMb30BaHNEM NONSIPHbIX OpraHM4yeckux
pacTBopuTENENn.

15

CeaVMeHTaLMOHHble
MeToabl aHanusa.

LleHTpudyrnposanve, npuHuun metoaa. OCHOBHble
NMOHATUS Teopwun ceguMmeHTauun, [lpenapatusBHoe
LeHTpudyrmpoBaHue, ero pa3HOBMAHOCTH
(anddepeHumansHoe, 30HanbHO-CKOPOCTHOE,
N30MNUKHNYECKOe, PaBHOBECHOE LIeHTpMdyrnposaHue B
rpaguMeHTe  nnoTtHocTu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YCTPOMNCTBO. AHanuTnyeckoe
ueHTpudpyrmposaHne.  OcobeHHOCTM  yCcTpomncTBa
aHanuTuyeckunx ueHTpudyr. Vicnonb3oBaHne meToaos
ceguMeHTaUuMM AN pelleHns 3agay MONeKynspHoOW
Guonorun n GNon3snKNn.

1.6

Xpomatorpaduyeckme
MeToabl aHanuaa.

Xpomatorpadums. Knaccudmkaums
XpomaTtorpadudeckux MetofoB. PacnpegenurenbHas
Xpomatorpadumsi: xpomaTtorpacdmsi Ha Oymare u
TOHKOCIOMHasA  xpomaTtorpadgusi.  AgcopObumnoHHasi
xpomaTtorpacums. enb-cnnbTpaumsa Ha cedagekcax u
ee 1Ccnonb3oBaHne AN onpegeneHnss MOreKynspHbIX
macc 6uononumepoB. AdduHHaa xpomartorpacus.
MoHoobmeHHas xpomaTtorpadusi.

1.7

AnekTpodopeTuyeckme
MeToadbl aHann3a.

Anektpodopes. Teopusa MeToaa. Buabl
anekTpodopesa. MeToa  NOABWXKHOM  FpaHULbI.
3oHanbHbIM  3anekTpodopes  (anekTpodope3d  Ha
Oymare, Ha aueTunuenmnno3e, B  arapo3HoM,
KpaxmarnbHOM " nonnakpunaMmmaHom rene).
M3oanekTpuyeckoe okycuposaHue. Wsotaxodopes.
CwmellaHHble BUAbl anekTpodopesa.

1.8

ONEKTPOHHbLIN
napamarHuUTHbIA Pe30HaHC.

ONEKTPOHHbLIM NapamMarHUTHLIM pPe3oHaHc. fBneHune
napamarHetTuama, napamarHeTuku. OCHOBbI Teopuu
OlP. TMpuHumMn nocTpoeHus cnektpomeTpos Jl1P.
OcHoBHble xapaktepuctukn cnektpoB OINP. Metoabl
ycpeoHeHns (HakommneHwsi), HenpepbIBHOrO MNOTOKa,
GbicTporo 3amopaxuBaHus. [MpumeHeHve OJlP B
6uonorm n meauumHe. MeTog CMMHOBBLIX 30HAOB U
CMMHOBBLIX METOK, WCMONb30BaHWe Ans M3ydeHus
CTPYKTYPHO-(PYHKLMOHANBHOIO COCTOSIHNA MeMOpaH.

1.9

ApepHbin MarHuTHbIN
pe3oHaHc.

AgepHbli  MarHUTHBLIM pe3oHaHC. TeopeTudeckue
OCHOBbl MeToda. XUMUYECKMA caBur. IddekTbl,
npueBoasLune K xumumyeckomy casury. CrnvH-CcnnHoBoOE
pacwenneHue. [Npoueccbl penakcaumn. Annapartypa
ans  HabnwopgeHus cnektpoB  AMP.  TexHuyeckune
npobrnembl AMP wn nym wux pewenns. FAMP-
Tomorpadgus. NMpumeHeHne AMP B Guonoruum.

1.10

OnNeKTpOHHasA MUKPOCKONWS.

OnekTpoHHas  Mmukpockonus.  OOwme  nNpuHUMNBI
MeToda W YCTPOWCTBO 3NEKTPOHHOIO MMKPOCKOMA.
Buabl anekTpoHHbLIX MUKpOCcKomnoB. [1pocBeyunBatowmin
3NEKTPOHHBbIV MUKpockon. NoaroToBka 6Mo0OHLEKTOB K
nccrnegoBaHuilo. 3anuBka, U3roTOBMEHUE CBEPXTOHKMX
cpesoB c NMOMOLLIbIO YNbTPaMUKPOTOMOB,
MCNOoNb30BaHUE OMOPHbIX CETOYEK, MIEHOK-NOAMOXEK,
KOHTpacTMpoBaHue ©1o0b6BEKTOB. MeToabl
HanblNeHus, pennukaumm, ckonoB. CKaHupyloLmnn




NPOCBEYUBAIOLINIA  ANEKTPOHHBLIN  MUKpockon. Kpuo-
3MNeKTPOHHas MMWKpPOCKOMNKMS n nccrnegoBaHue
NPOCTPaHCTBEHHOWN CTPYKTYPbl MakpOMOSEKYIT.

1.11 | CkaHupytoLlas 3oHgoBas | CkaHuMpoBaHue 6roobpasuoB c NOMOLLbIO
MUKPOCKOMMSI. MUKPOCKOMUYECKNX MEXAHUYECKMX, 3INEKTPUYECKUX,
ONTUYECKMX, TEMMOBbIX W WHbIX 30HOO0B. ATOMHO-
cunoson Mukpockon. Wcnonb3osaHne ACM ans
n3y4yeHnss GUOMonNeKyn.
2. NpakTnyeckme 3aHATUA
He NpeayCMOTPEHbI
3. JlabopaTopHble 3aHATUSA
31 MeToabl BblaeneHusi | Metoabl BblAeneHUs M OYMCTKM opraHenn, membpaH
©romakpomonekyn XXMBOTHbIX M pacTUTEnbHbIX KNeToK, BroMakpoMonekyn
(6enkoB, HyKNeMHOBbIX KUCIOT). MeToabl pasgeneHusi
OuOMOneKyri, OCHOBaHHble Ha pasnMunsx B UX
pacTBOPMMOCTW. OKCTpakums. Contobunusauus.
Ounctka GUONONMMEPOB OCaXOEHWEM: BbiCanMBaHWE
6enkoB, pH-dpakunoHnpoBaHue, pakuMoHMpoBaHme
C  UCNONb30OBaHWEM NONAPHbLIX  OPraHU4eCcKMX
pacTBopuTENeNn.
3.2 Xpomarorpaduyeckme ApcopbumnoHHas xpomartorpadua. [enb-cunbTpauuns
MeToAbl aHanus3a Ha cecbagekcax M ee  uMCMOMb3oBaHue AN
onpegeneHnsa MonekynspHbix Mmacc 6MononMmMepoB.
3.3 AnekTtpodopeTuyeckme AnekTpogopes c NOABWKHOMN rpaHuLen.
MeToAbl aHanus3a MpobonogroToBka, 3KCMepuMMeHTanbHaa  OLEeHKa
MOMNEKYNAPHOM Maccbl OernkoB C WCNOMb30BaHMEM
paccYUTaHHON 3neKTPohOpPETUYECKON MNOOBMKHOCTMU.
JeHcMToMEeTpus MonnakpunamugHbix renen.
3.4 OnekTpoHHas MUKpockonus | AHanus n3o0paxeHui, NOMNy4YeHHbIX c
MCMNOMb30BaHNEM  MPOCBEYMBAIOLLEN  SMEKTPOHHOWM
MUKPOCKOMUN  C  WUCMOSIb30BaHMEM  MPOrpaMMHbIX
naketos ImageJ, Altami studio u ap.
3.5 CkaHvpylowass  3oHgoBas | AHanus n3o0paxeHui, NOMNy4YeHHbIX c
MMWKPOCKOMUS MCMONb30BaHWEM aTOMHO-CUMOBOM  MUKPOCKOMMK C
UCMNomnb3oBaHMEM MporpamMmmHbix naketoB Gvideon,
ImageJ, NT-MDT
3.6 CeavMeHTauUmMOHHbIE Pacyetr TO4YHOM MoOnNekynspHoM maccbl U POPMbI
MeToAbl aHanusa 6enKoBbIX MaKpOMOSEKYS Mo AAHHBbIM aHANUTUYECKOro
ynbTpaueHTpudgyrnpoBaHus.
13.2. Tembl (pa3genbl) AUCUMNNNHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne | HaumeHoBaHue Tembl
pynnoBble
n/ (pasgena) JNlekun | MpakTnyeckn | JNlaGopaTopHbl KOHCYMbTALM CamocTtosTtensHa| Bcer
n ANCUMNNNHBI " e e " s1 paboTta o
lMoHaTue o Hay4yHoOM
MEeToAE U ero
COCTaBMSOLLUX.
YpoBHU opraHusauum
1 N N3y4eHus 1 3
BGuronormnyeckmx
0OBHEKTOB.
OcobeHHocTH
Buronorn4yeckmx
06bEKTOB
Bonpockl meTponoruu
W CTaHgapTu3aumm.
> Knaccudmkaums 1 3
HPM3NKO-XMMUNYECKNX
MEeTOA0B
nccrnegoBaHus.




Buodgunaunyeckue
mMeToabl
nccrnegoBaHns Ha
3 passiMyHbIX YPOBHSAX 2 2 4
opraHusauum
Ounonorn4yeckmnx
06bEKTOB.

MNoagrotoBka
ounonornyeckoro
Marepuana K
nccrnegoBaHUAM.
Cnoco0Obl
romMoreHmsaumm u
npuMmeHsiemasi
annaparypa.

CeavMeHTaLMOHHble
MeTobl aHanuaa.

Xpomatorpadgmyeckue
MeToAbl aHanmsa.

AnekTpogopeTnyecku
€ MeTofbl aHanusa.

ONEeKTPOHHbIN
8 napamarHuUTHbIN 2 2 2 2 8
pe30HaHC.

ApepHbIi MarHUTHLIV
pe30HaHC.

OneKkTpoHHas
MUWKPOCKOMMUS.

10

CkaHupytowias
11 30Ha0Bad 2 2 2 2 8
MUWKPOCKOMMS.

WUToro: 16 16 16 24 72

14. MeToanyeckue ykaszaHus Ans o6y4yaroLWmnxXca no 0CBOEHUIO AUCLUMNIIUHBI: ANFOPUTM
OeATeNnbHOCTU NpenoaaBaTtenis U CTYAEHTOB

WMHpopmauma no ydebHom paucumnnmnHe «MeTtoabl 6GUOU3MYECKUMX WCCNEeLoBaHUN»
(ocHoBHas obpasoBaTenbHasa NnporpaMmma BbicLLEro 0bpasoBaHUs NO HanpaBNeHUIO NOAroTOBKM
30.05.02 MeguumHckaa Ouodmsnka, yd4ebHbI nnaH, paboyasa nporpamma  AUCLMMINHBI
«MeToabl 6GuodmM3Myecknx wuccrnepoBaHuny, ¢OHAblI OUEHOYHbIX CPeacTB, OCHOBHas WU
AonosiHUTeNbHasa nutepaTypa) pasMelleHbl Ha obpasoBaTenibHOM nopTane «ONEeKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru).

N3ydeHne gucuunnuHbl «MeTtoabl 6uodmsmyeckux mccnegoBaHuny npegycMmatpusaeT
YTeHue nekumin, nposeaeHne nabopaTopHbIX 3aHATUI U CaMOCTOATENbHYIO paboTy CTYAEHTOB.

OcBoeHve cogepxaHust  OUCUMMAWHBI  OCYLLEeCTBNSETCSs C  MCMNOSIb30BaHUEM
ANCTaHUNOHHbIX obpasoBaTenbHbix TexHonormi (OOT) — anekTpoHHoro y4debHOro Kypca
«MeToabl BGMOUINYECKMX UCCEeaOBaHUN», PACMNOSIOKEHHOrO Ha nopTtane «JONEeKTPOHHbIN
yHuBepcuteT BI'Y». MNepen Hayanom y4ebHbIX 3aHATUN 06yYatoLLNNCA JOITKEH:

1. TlpoBepuTb Hanuume pgoctyna K kypcy. B cnyyae BbisBneHnss npobnem
CBOEBPEMEHHO 00paTUTLCA K NpenogaBaTerito Unn B CRyx0y TEXHNYECKON NOLAEPKKMN.

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

3. O3HakOoMUTBCA C Uenb M 3agadamu OUCUMMAMHBI, NepevyHeM opMnpyembIxX
KOMNeTeHUMn 1 pesynbTaToB OBy4eHus, NporpammMon AUCUUNIUHBI, KaneHAapHbIM MNiiaHoM,
TPaekTopMen OCBOEHUA  OUCUMMAWHBI, KOMMSIEKCOM BONpocoB UM TpeboBaHun ans
NPOMEXYTOYHOW aTTecTaunn.

4. O3HaKOMUTbCH C MNepevYHeM OCHOBHOMW W OOMOSTHUTENbHOW NuTepaTtypbl, a Takke
CMMUCKOM  3MNEKTPOHHbIX obpasoBaTeribHbIX PEecypcoB, HeobxoAuMbIX [Afs  OCBOEHUS




ancumnnuHbl. MonyunTb AOCTYN K 9MNEKTPOHHbIM OUOAMOTEYHBIM CUCTEMaMm, Ha KOoTopble
odopmneHa nognucka Pro0Y BO «BlMY».

CamocTtosTenbHas pabota CTyQeHTOB  OCYLWIECTBNSIETCA C  MCMNOSb30BaHUEM
pekomeHaoBaHHbIX MOOK, y4ebHUKOB 1 y4ebHbIX MOCOOMIA B X04€e NOArOTOBKM K NEKLNOHHBLIM U
nabopaTtopHbIiM 3aHATUAM. CTyaeHTbl 3HAKOMSATCA C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOro Kypca 1 camocToATeNbHO, npopabaTbiBaloT U yCBanBalT TeopeTU4eckne 3HaHus
C UCNOSb30BaHMEM peKkoMeHOyeMon y4yebHon nutepaTtypbl U y4ebHO-MeToaMYeckux nocobumn,
cornacHo ykasaHHoOMYy cnimcky (n.15).

Ha naGopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBE Manown rpynnbl BbIMNOMAHAKT y4ebHo-
nccrnegoBartenbCkylo paboty. B xoge nabopaTopHbix paboT cTyaeHTbl NpuobpeTatoT HaBbIKK
NpoOBEeAEHNS  3KCMEPUMEHTA, YMEHUS  UHTeprnpeTMpoBaTb  MOMyYEHHble  pes3ynbTaThl,
obpabaTbiBaTb M MNpeAcTaBnATb MOMyvYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatel M Martepuanbl  y4ebHO-uccrnegoBaTenbCkoM  paboTbl  QOKNagblBalTCA
npenogasatento, npu HeobxoammocTn obcyxgatTca B rpynne (otyeT o nabopaTopHOM
3aHATUN). B cnydasx nponycka nabopaTopHOro 3aHATUS NO KaKMM-NMOO MpuYnHAM CTyOeHT
006A3aH ero CaMOCTOSITENbHO BbIMOMHUTL MNOA KOHTPONEM npenogasaTens BO BpeMs
NHONBMAOYANbHbIX KOHCYNbTaLNNA.

Tekywas artrectauma obecnedmBaeT MPOBEPKY OCBOEHUA YyyebHOro Martepuana,
npuobpeTeHnst 3HaHWA, YMEHWA M HaBbIKOB B MpoLecce ayauTOpPHOM M CaMOCTOATENbHOM
paboTbl cTyaeHToB, opmupoBaHms komneteHumn (MK-3.3). Tekywas artrectaums no
avcumnnuHe  «MeTtogbl  Guodmandeckux uccrnegoBaHun»  BKoYaeT B ceba  3awuty
nabopatopHbix paboT. NnaHMpoBaHue n opraHn3aunsa TEKYLLUMX aTTecTauumn OCyLLEeCTBNAETCH B
COOTBETCTBUMN C coep)kaHnem pabodver nporpammbl M KaneHgapHO-TeMaTMYECKUM MaHOM C
npuMmeHeHnem poHaa oLeHOYHbIX CPeacTB. Tekyllas aTTectauunsa asnsetca obssaTenbHoOn, ee
pes3ynbTaTbl OLEHMBAIOTCA U NO peLLEeHnIo Kadeapbl MOryT ObiTb YY4TEHbI MPU NPOMEXYTOYHOM
aTTecTtauum oby4varoLmxcs.

dopmamMn NPOMEXYTOYHOM aTTecTaumm 3HaHUW, YMEHUM W HaBbIKOB OOy4aroLmxcs
ABNAOTCA 3a4eT.

MeToauyeckue pekoMmeHaauum no sBugam 3aHATUM

Jlekums:

B xoge neKkuuoHHbIX 3aHATUM OobyvarowuMMcs pPeKOMEHAYEeTCs BbIMOMHATbL Ccreaylowme
aencteus. Bectn koHcnekTMpoBaHue yyebHoro wmartepuana. O6pawaTtbs BHUMaHWE Ha
KaTeropuu, OpMyrnMpoOBKN, pacKkpbiBalOLME CoaepKaHNe TeX UMK UHbIX ABNEHUIN U NPOLLECCOB,
HayyHble BbIBOAblI W MpPaKTUYEeCKMe pekoMeHZ4auuu no WX npuMeHeHuw. 3ajaBaTb
npenogaBaTtenio YTOYHAIOWME BOMPOCbI C LENbl YSACHEHUSI TEOPETUYECKUX MOMOXKEHUN,
paspeLleHnst CNOPHbIX CUTyaLUN.

YKenatenbHo ocTaBuTb B paboyMx KOHCMEKTax Mosisi, Ha KOTOPbIX BO BHeayaUTOPHOE
BpeMsi MOXHO cAefiaTb MOMETKM U3 peKOMEHAOBAHHOW NMTepaTypbl, JONOMHSALWME MaTepuman
NPOCNyLaHHON §eKuun, a Takke noAvYepkMBawolme ocobyrd BaXHOCTb TEX WNMU  MHbIX
TEOPEeTUYECKNX MNOSTOXKEHUN.

CamocTosTenbHaga pabora.

CamocTosATenbHass paboTa oOcywecTBnsgeTcs B BuAe UM3YyYeHUd nuTepaTypbl,
SMMUPUYECKNX OAHHbIX NO NyOGNMKaAUUAM M KOHKPETHbIX CUTyauun u3 MNpakTUKWA, MOArOTOBKE
nHOMBMAYyanbHbIX paboT, paboTa C NEKUMOHHbIM MaTepuarioMm, CaMOCTOATENbHOE U3y4vyeHue
OTAENbHbIX TEM ANCUMMINHBI; MOUCK M 0630p NUTEPATYPbl U SNEKTPOHHBIX MCTOYHUKOB; YTEHNE
N ndyyeHume y4ebHunka n y4ebHbix nocodbun.

15. lMepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHas nuteparypa:



Ne n/n McTOYHMK

MpakTukym no 6uodmauke / [Aptioxos B. I'., BawapwuHa O. B., BawaHnos I'. A. u gp.] ; noa obw. peg.
1 B. I'. ApTioxoBa ; M-Bo obpa3oBaHus n Hayku PP, BopoHex. roc. yH-T. - BopoHex : M3gaTtenbckuii
gowm BI'Y, 2016. - 313 c.

BroHaHoTexHONOrMKn: AOCTWXEHUs, NPOGneMbl, MepPCnekTnBbl pa3BuTus : ydebHoe nocobue / M. A.
2 HaksacuHa, B. . ApTioxoB ; M-Bo obpazoBaHusa n Haykm P®, BopoHex. roc. yH-T. - BopoHex :
Wspatenbckuin gom BIY, 2015. - 150, [1] ¢

0) fjononHWTenbHag nuTeparypa:

Ne n/n NcToYHMK

1 MeHTrH KO.A. dusnyeckne metoabl nccrnenoBaHns B xummmn: Yuebnuk / FO.A. MNeHTuH, J1.B.Bunkos -
M.: Mup,ACT, 2003.

BenornasknHa M. B., ®epopeHko E. B., MBaHoBa M. A., boromonosa WU. B., boromon, iBaHoBa M.A.n
2 ap. AHanuTudeckast XuMusi U (OM3NKO-XMMUYECKMe MeToabl aHanu3a. Yyeb. nocobue. M3gatenscTBo:
PWOP, 2006

lanowHnk B.A XoxnoB B.FO., MokwuHa H.A., CenemeHeB B.®. ®dusumko-xummyeckme MeToabl
aHanusa: YyebHoe nocobue. BopoHex: MN3a-so BIY, 2004.

OcHoBbl aHanuTnyeckon xumun. B 2 kHurax / nog peg. FO.A.3onotosa. - M.: Beicw. wkona, 2000.
MyxuHa E.A. ®usuko-xumudeckne metogpl aHanmsa / E.A. MyxuHa. - M.: Xumunsa,1995. - 315¢.
Muckapesa C.K. AHanutuyeckas xumusa / C.K.lMuckapesa, K.M. bapawkos, K.M. OnbwaHosa. -
M.:Bbicwas wkona, 1994. - 384 c.

Untoeuy U.K. Kypc aHanntnyeckon xummm / .K. Lntoeuy. - M.:Bbiclias wkona, 1994. - 495 c.

N O (O] W

B) MH(pOpMALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (orunaneHble pecypcbl MUHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a aHHbIX MPOCMpPaHCMEEHHbIX CMpyKmyp besikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIx xXumu4eckux cogueoe AMP benkos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6a3a daHHbIx xumudeckux cdsuzoe SMP
HU3KOMOJIEKYsiPHbIX cOeOQUHeHUU

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

http://molbiol.ru — o6paszosamernbHbIlU calim 1o monekynspHoU buonozsuu.
http://biomolecula.ru - obpasogamersibHbIl calim Mo MoneKynspHoU buonoauu.
http://ncbi.nlm.nih.gov — kpynHetiwas 6a3a 6buonoaudeckux u MeOUUUHCKUX crmamed
http://edx.org — oHnalH Kypcbl 8edyujux MUPOBbIX YHUBEPCUMEMO8
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16. NMepeyveHb y4e6HO-MeTOAMYECKOro o6ecneyeHuUs Ansi cCaMoCToATeNIbHOW paboThl

Ne n/n MNCTOYHMK

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

1 Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. — URL:
https.//e.lanbook.com/book/132170 (6ama obpawerus: 11.09.2021). — Pexum docmyna: 05s1
asmopu3s. nonb3osamersieu.

Cepdiok ., Bakkau H., 3akkau x. Memodb! 8 monekynspHol buogusuke. YyebHoe

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

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKMOYas OUCTaHLUMOHHble oOpa3oBatenbHble TexHonoruu (AOOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

I'IpM peann3aunm OUCUUNIIMHbI UCMONb3YKOTCA 3JN1IeMEHTbl 3JIEKTPOHHOIO o6yquV|;|,
ONCTaHUNOHHbIE 06pa3OBaTeJ'IbeIe TEeXHO0ormu, Ll,l/l(*)pOBbIe TEXHOIOTNN.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHme AUCUUNIINHDI:

YuebHas ayautopus ns npoBeAeHUs 3aHATUN r. BopoHex, nnowanes YHuBepcutetckas, a.1, nom. |, aya.
NEKUMOHHOro Tmna 365
CneunannsnpoBaHHasi Mebernb, 3KpaH A5is NpoekTopa,



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

npoektop Acer X115H DLP, HoyTOyk Lenovo G500 ¢
BO3MOXXHOCTbIO MOAKIYEHNSA K ceTU «NHTepHET»

YuebHas ayantopus ons npoBeaeHUs 3aHATUN
ceMmnHapckoro Tuna (nabopatopHble 3aHATUSA), ANg
NpOBEAEHUS TPYNMNOBbLIX M UHANBUAYANbHbIX
KOHCYNbTaLW, TEKYLLETO KOHTPONSA 1 MPOMEXYTOYHOWN
aTTecTauum

CneunanunsnpoBaHHasi Mebenb, nabopaTopHasi
nocyaa, pH-metp noptatmBHbin HI83141, MukpocKonbl
Mwukmeqn, CnektpodoTomeTp M3-54-00 YO,
NPOrpaMmMHO-METOANYECKNI KOMMITIEKC
Buoxumuniom.aHanusa, ueHTpudyra Eppendorf,
Lwerikep-mHkybaTop Ansa nnaHweta Elmi SHAKER ST 3

r. BopoHex, YHusepcutetckas nn., 4.1, nom. |, aya. 61

YuebHas ayautopusi Ans npoBeAeHUst 3aHATHN
ceMuHapckoro Tuna (nabopaTopHble 3aHATUSA), AN
NpoBeAeHUs rPYNMOBbIX Y UHANBUAYATBbHbIX
KOHCYNbTaLWiA, TEKYLLEro KOHTPOS U MPOMEXYTOUHOA
aTTecTauum

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

67

19. OueHo4HbIe cpeacTBa ANs NPoOBeAeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OUEHKM OCBOeHMs1 obyvawwmmucs yd4eGHoro maTepuana onpepensieTcs

CoAEepXXaHneM crieQyroLmnx pasaenos ANCLUMNINHGI

HanmeHoBaHue
pasgena QUCLUUNIUHGI
(mogyns)

Ne
n/n

KomneTeH
uusi(v)

WHamnkaTtop(bl)
BOCTMKEHNS
KOMneTeHumnu

OueHouHble cpeacTBa

lMoHATne o Hay4yHOM
MeToAae U ero
COCTaBNSALWMNX. YPOBHU
opraHusaumm u
n3yyeHns
buonornyeckmx
0bObeKToB.
OcobeHHocTH
Guonornyeckmx
obbekToB

MK-3

Bonpocbl 0515 meKywe2o KoHmposs

MK-3.3 coanacHo . 20.1

Bonpockl meTponorum un
cTaHgapTm3aunm.
Knaccuduvkauus
PM3NKO-XMMUYECKNX
MeTO0B
uccregoBaHums.

MK-3

Bonpocbi dnisi meKyuje2o KoHmposs

Nk-3.3 coanacHo . 20.1

Buodunandeckne
MeTo/bl ccneaoBaHus
Ha PasfINYHbIX YPOBHSIX
opraHusaumm
Bronornyeckmnx
0OBbEKTOB.

MK-3

Bonpocbkl 05151 meKyweao KOHmposs

MK-3.3 coanacHo . 20.1

lNogroToBka
6uonornyeckoro
MaTepuana K
nccnegoBaHUAM.
Cnoco0Obl
roMoreHm3aLum n
npuMmeHsiemasi

MK-3

Bonpocbi dnisi meKyuje2o KoHmposs

MK-3.3 coanacHo . 20.1

r. BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom. |, aya.




HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena QUCUUNIvHbI BOCTMKEHNSA OueHouyHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTeHUMMN
annaparypa.
CeanmeHTaUMOHHbIE Bonpocbi dnisi meKyu,e2o KoHmposs
5. MK-3 MK-3.3
MeToAbl aHanusa. coenacHo . 20.1
XpomaTtorpacdumyeckune Bonpocbki 0nsi meKyu,e2o KOHmMposisi
6. MK-3 MK-3.3
MeToAbl aHanmsa. coenacHo . 20.1
AnekTtpodopeTuyeckme Bonpocki 0nsi meKyu,e2o KOHmMposisi
7. MK-3 MK-3.3
MeToAbl aHanusa. coenacHo . 20.1
OTNIEKTPOHHbIN Bonpochki 0nsi meKyu,e2o KOHmMposisi
8. | napamarHUTHbIN MK-3 MK-3.3 P yu P
coanacHo n. 20.1
pe3oHaHc.
9 AnepHbIn MarHUTHBINA MK-3 MK-3.3 Bonpocbki 0nsi meKyu,e2o KOHmMposisi
pe3oHaHc. coanacHo n. 20.1
10. OneKTpoHHas nK-3 MK-3.3 Bonpocbi 05151 meKyu,e20 KoHmposs
MUKPOCKOMUS. coanacHo . 20.1
11, CkaHupytouias nK-3 MK-3.3 Bonpocbi 0151 meKyu,e20 KOoHmposs
30HO0Bas MUKPOCKOMNUS. coenacHo . 20.1
lMpomexyTouyHasi aTTecTauus
Bonpocbl Anst NpoOMeXXyTO4YHOrO KOHTPONSA
dopma KOHTpons — 3a4eT

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme

npoueaypbl oueHnBaHunsA

20.1. TeKyLWMN KOHTPOIb yCNeBaeMoCcTu

KOHTpOJ‘Ib ycnesaemMoCTtun no AucuuniinHe OCyLlecCTBIdAeTCA C NOMOLbHO Clieayrunx

OLEHOYHbIX CPEeaCTB:

MaTepuanbl n o6opynoBaHue: JlabopaTtopHasa ueHTpudyra, ynbTpa3ByKOBOW Oe3MHTerpaTop,
Habop XMMMYECKMX pPeakTUBOB M OAHOPa30BO NabopaToOpHOro nnacTuka, NepcoHarnbHbIA KOMMNbIOTEP C

OOCTYNOM B UHTEPHET.

Llenb paboTbl: 0OCBOEHME METOAOB BblAerneHns GUoMakpoMoneKkyr, Ha npeameTe remornobuHa

KpoOBW 4eoBeka.

NoOouUAWNR

crnekTpa nornaweHus.
8. Coenartb 3akntodeHne 06 adbdekTUBHOCTU BblAeneHne reMornooumHa.

OTBeTUTb Ha BOMNPOCHI:

lMepeyveHb nabopaTopHbIX paboT
1. MemoOki ebiOeneHuUsi 6UOMaKpPOMOeKy

2. Xpomamoepaghudyeckue memoOdbl aHanu3a
3. Bnekmpoghopemuyeckue Mmemodb! aHanusa
4. SnekmpoHHasi MUKPOCKOMUS
5. CkaHupyrowasi 30HO08asi MUKPOCKOIMUS
6. CeOumeHmMayuoHHbIe MemoObl aHau3a

Mpumepbl NnabopaTtopHbIX padoT
INa6opaTtopHas pabota. MeTtoabl BblgeneHns GnomMmakpoMonekys.

Xop paboTbl
. MogroToBuTb 06pa3eL, KPOBM AOHOPA.
. OcywecTtBnTb pasgeneHme OPMEHHbIX 3NIEMEHTOB KPOBU 1 OT Na3mbl KPOBW.
. OcyLiecTBuTb remonus.

. OcywecTBuUTb LEHTPUdYrmpoBaHue.

. CobpaTb HagoCagouHYO XNOKOCTb.

. 3apermctpmpoBaTb CNEKTP NOrTOLLEHNS pacTBOpa remorsiobumHa.

Paccuntatb KOHUeEHTpauuio remorriobMHa Ha OCHOBaHUM AaHHbIX 3aperncTpupoBaHHOroO

1. I'Iepel-lvlchTe KOMIOHEHTbI (*)OpMeHHbIX 3N1IeEMEHTOB KPOBU yernoeeka?




2. [Nepedncnmre KOMMOHEHTbI NNa3Mbl KPOBU YenoBeka?
3. Yto npeacraBnseT cobor remonuns?

2. [lanTte xapakTepucTuKy CTpyKTypbl remorriobuHa.

3. Chopmynupyite 3akoH byrepa-llambeprta-bepa?

4. Yto Takoe k0appurLMEHT MOSNAPHON SKCTUHKLMNT?

Tekywas artTectauusi nNpoBOAUTCS B COOTBETCTBMM C [TONOXEHWEM O TeKylleh aTTecTaumm
obyvarlolmxcs No  nporpaMmamM  Bbicllero obpasoBaHusi  BoOpoHEeXCKoro  rocygapCTBEHHOrO
yHuBepcuTeTa. Tekywas atrectaums NpoBoAMTCS B ¢hopmMe OTYEeTOB O BbINOSHEHWM nabopaTopHON
paboThbl.

OTyeT O BbINONIHEHUM NabOpPaTOPHOM PaboThbl
LLlabnoH oT4yeTa o0 BbINOSIHEHUM NTabopaTopHOW paboThl
OtueT o0 BbINONHeHUU nadopartopHon pabotbl Ne  <HasBaHWe TeMbl>, BLINOMIHEHHONM B pamkax
ancunnnuiel 51.6.43 O6wasa n megnunHckas pagunobuonorms obyyawwmmes _ kypca <O.1.0.>,
cneumanbHocTb — 30.05.02 MeanunHckasa 6unodumsnka

Lenb paboTbl:

OGopynoBaHue u maTepuanbl:

Xop paboTbl: (KpaTkoe onucaHue xoga paboTbl C yKazaHMEM MEePBUYHbIX LaHHbIX, PacyYeTHbIX
dopMyI, pe3ynbTaTtoB NPOMEXYTOYHbLIX M KOHEYHbBIX pacyeToB; UINMIOCTPATMBHLIN MaTepman (rpaduku,
doTorpacum 1 np.), o6obLiatome Tabnuupbl)

BbiBOAbI:

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

Kputepuamm oueHnBaHusa BbinonHeHMa nabopaTtopHom paboTbl ABNAKOTCA:

— TMOAroToBKa K 3aHATUIO (OhopMIieHMe 3aHAaTUS B paboyen TeTpagu B COOTBETCTBUM C
METOAMNYECKUMUN PEKOMEHOALMNSIMW);

— OTBETbI Ha YCTHbIE BOMPOCKI MO TEME 3aHATUS U coaepXKaHuto nabopaTtopHom paboTbi;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPU BbIMONTHEHWUWN 3a4aHNI;

— ochopmneHne pesynbTaToB B COOTBETCTBMM C METOAMYECKUMUN PEKOMEHAALMNAMY;

— YMeHMe aHanuaupoBaTb, O0OCyxgaTb MOMy4YeHHble pe3ynbTaTbl M CaMOCTOSTENbHO
dopmynmpoBaTh BbIBOAbI;

— YMeHWe peluaTb NpakTuyeckne 3agaHus (3agaym) no TemMe BbINOMHEHHOW paboTbl.

PaboTa cunMTaeTcsi BbIMOSIHEHHOW W 3a4TEHHOW, €CnW CTYAEHT B KOHLUE 3aHATUSI npeacTaBun
OTYET B COOTBETCTBUM C AAHHBIMW METOAMYECKMMM PEKOMEHOALMNSMN.

OnuncaHune TexHonormum nposeaeHnd

YCTHbIN ONPOC MO OCHOBHBLIM TEPMUHAM MOXET NPOBOANTLCSA B Ha4Yane/KoHue
nabopatopHoro 3aHaTuA B TedeHne 10-15 muH. JInbo yCTHBIM onpoc NpoBOAUTCS Nocne
BbINOSTHEHUS NabopaTopHOM paboTbl NO OCHOBHbLIM 3aKOHOMEPHOCTSIM, BbISIBIEHHBIM B XOA4€E €€
BbINOSTHEHUS.

Bonpocbl ansa yctHoro ornpoca

1. Ha namepeHumn kakmx CBOMCTB OCHOBaHbl (hN3NKO-XMMUYECKME MeTOabl aHanmsa?

2. B yem 3aknovatoTca 4OCTOMHCTBA (PU3NKO-XMMUYECKMX METO40B aHanmsa?

3. MNMpuBegute obnactn NnpUMMeHeHns PU3NKO-XMMNYECKNX METOAOB aHanuaa.

4. Kakasa 3aBUCMMOCTb NIEXXUT B OCHOBE UCMNONb30BaHUA (PUMKOXUMUYECKNX METOAOB B
KONM4ecTBEHHOM aHanmse?

5. MNpuBeguTte knaccnukaumio PU3NKO-XMMUYECKMX METO0B aHanmsa no nsmepsiemMomy
napameTpy. Kakue rpynnbl METOO0B MCMNONb3YyOTCA Hanbonee 4acTto?

6. Nante onpegeneHuss U NOSICHUTE criedylolmne TEePMUHbI: CNEeKTP, WHTEHCUBHOCTb
N3ny4yeHnsi, ONUHA BOSHbI, BOSIHOBOE YMUCMO, ChNekTparbHas LWMpUHA Monocbl, (POTOH,
nornoLieHne, ncnyckaHme, OCHOBHOE COCTOsHME, BO3OYXAEHHOE COCTOSIHME.



7. Jante knaccudmkaumo oNnTUHECKMX METOO0B aHanmaa (no usydaembliM obbektam, no
XapakTepy B3avMOOENCTBUSA SNEKTPOMArHUTHOIO U3fyYeHUsa C BELLECTBOM, MO MUCMNONb3yeMon
o6nacTn anekTPOMarHMTHOro CnekTpa, No NpUpoae dHepPreTUYECKUX Nepexoaon).

8. Ha kakom npuHUMNne oCHoBaHbI CNeKTpalribHble MeTOodbl aHanusa?

9.KakoBa npupoga W NPOUCXOXKAEHME aTOMHbLIX 3MMUCCUMOHHBLIX CnekTpoB? [loyemy
aTOMHbIE CNEKTPbI UMEIOT NIMHENYaTbIN XapakTep?

10. Yem xapakTepusyeTcsa aHepreTM4eckoe COCTOSIHNE 3MEKTPOHOB M aToMa B LIENOM.
11. B yem 3akntoyaeTcs CyWHOCTb aTOMHO-abcopOLMOHHOro MeToaa aHanmnsa?

12. KakoBa porb nnamMeHu npy atToMHO-abCcopbLMOHHBIX onpeaeneHnax?

13. OnnwmTe NpUHUMNManbHY0 CXemMy aTOMHO-abCopOLIMOHHOIO aHanmsa.

14. Kakas Marematmyeckasi 3aBUCMMOCTb WCMONb3yeTcd B MeTOAe aTOMHO-
abcopObuUMOHHOro aHanmsa?

15. TMpvBeante MpUHUMNMANbHYID CXEeMy MNNlaMEHHOro  aToMHOabcopOLMOHHOIOo
cnekTpomeTpa

16. OnuwunTe 3agayn, pewaemMble MeTogamm aToMHO-abcopObLMOHHOIo aHanumaa.
17. KakoBbl JOCTOMHCTBA U OrpaHN4YeHns MeTo40B aTOMHOabCcopOLUMOHHOro aHanmsa?
18. OnnwmTe NpMHUMNnanbHY0 CXemMy aToOMHO-abCcopOLMOHHOIO aHanmsa.

19. Kakas Marematmyeckasi 3aBUCMMOCTb WCMONb3yeTcd B MeToAe aTOMHO-
abcopbumoHHOro aHanmsa?

20. [lpuBegute nNpUHUMNMANBHYID CXEMY MNaMEHHOro aToMHOabcopOUMOHHOMO
criekTpomeTpa

21. OnuwunTe 3agayn, pellaemMmblie MeTogamMmm aToMHo-abcopObLUMOHHOro aHanusaa.
22. KakoBbl 4OCTOMHCTBA U OrpaHNUYeHns MeTOA40B aTOMHOAbCcopOLUMOHHOro aHann3a?

23. B yem 3aknoyaeTca CywHOCTb MeToAa 3MUCCUOHHON hboTOMETpUKn nnameHn? Kakve
OCHOBHbI€ NpueMbl paboTbl UCNOSL3YOTCA B 3TOM MeToae?

24. Kakme goCTouHCTBa U HEQOCTaTKM MMeeT meToa?
25. OnuwnTte 3agayn, pewaemMble MeTogaMM CbOTOMeTpl/WI nnamMmeHn.

26. B uyem 3aknoyaloTCAa WUCTOYHMKM OWKMBOK MeToda SMUCCUOHHOM OTOMETPUM
nriameHn?

27. KakoBa npupoaa SItOMUHECLEHTHOIO U3ny4eHna?

28. Kaknum obpasom knaccupuumpyroT MeToabl NIOMUHECLEHTHOro aHanuaa?

29. Ha yem ocHOBaH Ka4yeCTBEHHbIN NMIIOMUHECLIEHTHbIN aHann3?

30. OT yero 3aBUCUT WHTEHCUBHOCTb nOMUHecUeHUMn? Kak oHa cBsf3aHa C
KOHLEHTpaumen?

31. KakoBbl 4OCTOMHCTBA U HEAOCTATKN MIOMUHECLEHTHOro aHanmaa?

32. Kakue wmeToabl ncnonb3yrwT AnAa onpegeneHna  KOHUeHTpauun BelwecTBa B
NMIOMUHECLEHTHOM MeToae aHanmsa?

33. Ha yem ocHOBaH KONMYECTBEHHbIN NIOMUHECLEHTHbIN MeTo 4, aHanm3a?

34. Kakue BellecTBa MOXHO aHanuampoBaTb C MOMOLLbIO FIIOMUHECLEHTHOro mMetoda
aHanunsa?

35. Ha yem ocHoBaH 3akoH CTokca — Jlommena?

36. [Ins1 Yyero ucnonb3yeTcs NPaBuO 3epKarlbHON CUMMETPUN CMEKTPOB MOrMOLWEeHUs y
n3nyyeHnsa?

37. YTo Takoe BbIXO4 NMIOMUHECLEHLNN U OT YEro OH 3aBUCUT?

38. Ha yem ocHoBaH 3akoH Basunosa?

39. YTto Takoe TyweHune nomuHecueHumn? Kakue Buabl TylWEHUs Bbl 3HaeTe?
40. MNpuBegnTe cxemy npocTeunLlero griyopmmetpa.



41. KakoBbl BO3MOXHOCTM MCMONb30BaHWUS OAHHOrO MeToda AN KOHTPOns KavecTea
NULWEBbIX NPOAYKTOB?

42. B yem 3aknyaeTcsi CyWHOCTb MeTodoB pasgenenuns? lMNepeuyncnnte U3BECTHblE
cnocobbl knaccudmrkaumm MeTo4oB pasaeneHus.

43. B yem 3aknoyaeTcsi CyWHOCTb METOAOB KOHLEHTPUPOBAHUS MUKPO3SIEMEHTOB?
Mepeuncnnte oCHOBHbIE BUObI KOHLEHTPUPOBAHMSI.

44. Mo KaKMM KpUTEPUSIM KnaccuduumMpyroT MeToabl pas3aeneHns n
KOHLIEHTPUPOBaHNS?

45. Yem onpepgensieTcs BbIOOp MeTOAA KOHLEHTPUPOBaAHUS U pasgeneHmsa?

46. Yem oTnnyatoTcsa rmbpuaHblie 1 KOMOMHUPOBAHHbIE METOAbLI aHANUTUYECKOM XUMUN?

47. Tepeunmcnnte OCHOBHble AOCTOMHCTBA M HeAOCTaTKM METOAOB pasfeneHus u
KOHLEHTPMpOBaHMA?

48. Ha 4yem ocHoBaHbl COPOLIMOHHBbIE MEeTOAbl pa3aeneHnst U KOHLEHTPUPOBaHMA?

49. lMNpuBeanTe knaccuduKkaumio CopOLUMOHHBIX METOAOB MO MexaHu3My copbuun u
cnocoby ocyLlecTBneHns npouecca.

50. lMNpuBeauTe npumepbl Haubonee pacnpoCTPaHEeHHbIX COPOEHTOB M Mnepedncnute
TpeboBaHus, NpeabsaBNAeMble K HAM.

51. MNepeuncnure KoNMYEeCTBEHHbIE XapaKTEPUCTUKN COPOLIMOHHBIX METOAOB.
52. Yto npencraensieT cobon nsotepma copbumn? Kakon Bng oHa umeeT?

53. [lpuBegute MatemaTuyeckoe BblpaXxeHue ypaBHeHus @penHgnuxa. Kakyro
3aBMCUMOCTb OHO OTpaXkaeT?

54. [Ina 4ero ucnonb3yeTcs ypaBHeHue JlaHrmiopa? [NpuBeaute ero matematuyeckoe
BblpaXKeHue.

55. B yem 3akniyarTcs AOCTOMHCTBA COPOLMOHHBIX METOLOB?

56. B yem cywHOCTb Xxpomartorpaduyeckoro metoga aHanu3a? BcnomHuTe uctopuio
OTKpbITMSA 3TOro MeToaa.

57. KakoBbl 4OCTOMHCTBA 1 HEQOCTATKM XpoMaTtorpadunn?
58. HasosuTe obnactn ncnonb3oBaHUA XxpoMaTorpadnuyeckmx MeToaos.

59. Kak knaccuduumpyroT xpomaTtorpaduyeckme MeTodbl Mo arperaTHOMY COCTOSIHWIO
npuMeHsieMbIx a3, MexaHu3my pasgeneHust U NPUMEHSIEMON TEXHUKE?

60. Kak oGHapyxuBatoT U M AEHTUDPULNPYIOT KOMMIOHEHTBI HA BYMaXKHbIX Y TOHKOCITOMHbIX
XpomaTtorpammax?

61. Kakme napameTtpbl XpomaTtorpacuyeckoro nuka Mcnonb3yT 4SS KOSIMYEeCTBEHHOIO
aHanunsa?

62. B Kkakux crydasx B KOSIMYECTBEHHOM XpomaTtorpaduyeckoMm aHanumse U3MepsrT
BbICOTY NMKa? nnowanb nuka?

63. Ha u4yem oOcCHOBaH KayecCTBEHHbIN aHanu3 B  PasfM4YHbIX  BapuaHTax
XpomaTtorpaduyeckoro pasgenenun? Npueseaute npumepsbi.

64. Kak ocywecTBnAT KOMMYECTBEHHbIN XpomaTtorpadpuyecknn aHanus? B uyem
CYLIHOCTb METOL40B HOpManu3aunm (HOPMUPOBKK), BHYTPEHHErO U BHELLHEro ctaHgapTa?

65. Kak ocyulecTBnaeTca KayeCTBEHHbIN U KONIMYECTBEHHbLIA aHanmn3 B 0OCaJo4yHOM WU
GymaxkHOWM pacnpenenuTenbHon xpomatorpadun?

3apaHus ona AMarHocTuyeckux pabor

TecTbl

1. ina Toro 4tobbl AaHHbLIN PACTBOP UK BELLECTBO MOrNoLwany 3HepPro nagaroLwero nyyka
cBeTa, Heob6Xxo04MMO BbINONIHEHNE CreayoLWNX YCNoBUI



— YacTtoTta nornowaemoro nsny4yeHus (v) osmKHa COOTBETCTBOBATbL BbipaxkeHuto bopa

— YacTtoTta nornowaemMoro nany4vyeHus (v) OfmkKHa COOTBETCTBOBATL BblpaxeHuto [NnaHka

— YT06bI OCUMNNIATOP NOrfoLan 3Hepruo, arekTpu4eckoe rnore nagarLwero ceeTa JOSMKHO
UMEeTb COCTaBMSOLLYIO, NEPNEHANKYIIAPHYIO ero AUMNOfIbHOMY MOMEHTY

— BeposiTHbI Te nepexoabl, KOTOpble MPOUCXOOAT MEXAY COCTOSHUAMU Pa3HOWN
MYNbTUNNETHOCTH

2. Bbibepute BepHble yTBEPXKOEHUS:

— PacTtBoOp C KOHUeHTpaumen 1 Monb/n B KIOBETE TOSMLIMHON 1 CM MMEET ONTUYECKYHO
NIIOTHOCTb, PaBHYIO MONSPHOMY KOS(OMULIMEHTY MOrnoLeHns

— PacTtBop c KOHUeHTpaumen 1 Monb/n B KIOBETE TOMNLWINHON 1 CM UMEET BESNTIUYUHY
CBETOMOITOLWEHUS, PaBHY MOSISIPHOMY KO3 PUUMEHTY NOrnoLweHus

— MonsapHbIM KO3 PULMEHT NOTTOLLEHUS 3aBUCUT OT YCIOBUN U3MEPEHNSA — KOHUEHTpaLuumm
BelLleCcTBa, ANMNHbLI ONTUYECKOro NyTU N op

— BennumHa cBeTonponyckaHusi NponopuUnoHanbHa KOHLEHTPaUUn pacteopa

3. Bce 6enku nornoLlatoT KBaHTbl cBeTa
— B Y®-obnacTtu cnektpa

— B Bugmmon obnactu cnektpa

— B ananasoHe anuH BonH 190-220 HM
— B ananasone anuH BonH 340-400 Hm

4. [Ina onpefeneHnst KOoHUeHTpauun 6enka B pactBope He0H6XoaMMO N3MepUTb 3HaYeHne
— KoadppmumneHta andyaum

— KoadhumumeHTa anekTponpoBO4HOCTH

— Ontunyeckon nnotHocTM nNpu A =280 HM

— Hert npaBunbHoro oteeTa

5. Heobxogmmo onpeaenuTb YACTOTY (TOMOreHHOCTL) 6enkoBoro npenapata. Kakon metoa
MOXHO MCMNOMb30BaTh A5 3TOro?

— CnekTtpochoToMeTpus B BUANMOWN YaCcTu CnekTpa

— pH - meTpusa

— lenb-anekTpodopes

— AMP-Tomorpadus

6. OnTn4yeckas NNOTHOCTb - 3TO:

— Mepa ocnabneHusi ceeTa Npo3payHbIMN 0ObEKTaMM UMU OTPaXXEHMUS CBETa HEMNpPOo3padHbIMn
obbekTamu

— Mepa ocnabneHusi ceeTa Henpo3padHbIMU 0O bEKTaMM UMK OTPaXKEHUs1 cBeTa Npo3padHbIMn
obbekTamu

— Mepa ycuneHusi ceeta npo3padyHbiMy 0O bEKTAMU UNN OTPaXKeHUs cBeTa HENPO3payHbIMM
obbekTamu

— Mepa ocnabneHus ceeTa Henpo3padHbiMU 0O beKTaMM UMM OTPaXXeHUs cBeTa
Henpo3payHbIMN 0ObeKTaMuU

7. MpuHunn obpartHoro cuTa - 3T0:

— CnocobHOCTb MOMEKYN BeLeCcTB B3aMMOLENCTBOBATL APYr C APYrOM 3a CHET UX pa3Hou
CMOCOBHOCTUN NPOHMKATb B NOPbI HEMOABMXHOW (has3bl

— Cnocob o4nCcTKM BELLECTB pa3HOW Npupoabl

— CnocobHOCTb MOMEKyN BELWECTB pa3fensTcs No pasmepy 3a CYET UX pasHoOn cnocobHOCTU
NPOHUKATbL B NOPbI HEMNOABMKHOW hbasbl

— Cnocob o4ncTKM BELLECTB pa3Hon Npupoabl No nx 3apagy



KpaTkun oTBeT

MeTon nccnegoBaHusa CTPYKTYpbl MOBEPXHOCTM TBEPAbIX TeN BNMOTb A0 OTAENbHbIX aTOMOB,
OCHOBaHHbIA Ha KBAHTOBO-MEXaHW4YECKOM MpUHUMMNE TYHHENMPOBaHUSA 3SNEKTPOHOB 4epes
HenpoBogawmn 6apbep, - 3T0:

OTBeT: ckaHupyroLlasa TyHHeNbHast MUKPOCKOMUS.

®parmeHT [HK, MeyeHbIn TEM MnNn MHbIM 06pa3oM K UCNONb3YLWNNCA ANs rMbpuamsanmm co
cneumcpundeckum  ydactkom B mMmonekyne [OHK, nossonawowui  naeHTUduunpoBaTtb
KOMMremMeHTapHble eMy HyKNneoTuaHble NocreaoBaTesibHOCTU, Ha3blBaeTCA:

OteeT: JHK-30HA.

MHTEHCUBHOCTb MOrMOLLIEHUSA pacTBopa 3aBUCUT OT XMMMUYECKOro COCTaBa W KOHLEHTpauuu
pacTBOPEHHOro BeLLECTBa, TOMWMWHLI €ro Crosi, a Takke OT ANVHbI BOMHbI NajaaloLwero cBeTa,
Mo3TOMY AN CNEeKTPOPOTOMETPUN NPUMEHSIOT cBeT.

OTBET: MOHOXPOMaTUYECKNIA

Bonpockl cpegHen CnoXHOCTH:

1. Ha 4yem ocHoBaH 1 ans 4yero MCNOJIb3YHT MEeTO aTOMHO-CUII0BOW MI/IKpOCKOI'II/II/I?

OTBeT: ATOMHO-CMIIOBasi MWKPOCKOMWSI — COBPEMEHHbIN METOA M3YYeHUs CTPYKTYpbl
pasnu4YHbIX 06 LEKTOB — OCHOBAaHa Ha AUCNEPCUOHHOM B3aMMOAENCTBUN aTOMOB OCTPUS UIMbI,
3aKPENNeHHON Ha YNpYyrom KPOHLUTEMHE — KaHTWUNeBepe, W MOBEPXHOCTU WCCeayeMoro

obpasua. IToT MeToq MO3BONSET NonyyaTb M3obpaxeHns oObEKTOB pa3MepamMmn OT AECATbIX
HM 0O [OecsaTKOB MKM. Mcnomnb3yeTcsa Ons nonydeHust u3obpakeHus U M3y4eHus CBOWCTB
KPUCTanmoB amMWHOKUCNOT, 6enkoB, KMeTOYHbIX MembpaH, monekyn [OHK, nnéHok w3
G1ononMMepoB, BUPYCOB, KNETOK, a Takke HaHOYaCTuL.

TpeboBaHus K BbINOMIHEHUIO 3a4aHUIN (UK LLKasbl U KPUTEPUU OLLEHUBAHUS)

OueHka «omnu4Ho» unu “3a4em” cmasumcs cmydeHmam, Komopsble:

* deMoHCMpuUpPyrom 3HaHUe 0CHOBHOU fiumepamypbl, peKoMeHO08aHHOU y4ebHoU
npogpammol QUCUUMNIUHbI;

* grnaderom Hay4yHoU mepmuHonoauel;

* 3Harom ghusuyeckue rnPUHYUnbl Memooos, 6510K-cxeMbl U NPUHyUNuUaibHble CXembl
npubopos, ocobeHHocMuU u3mepeHul u hopmy ebidagaemoli npubopamu uHghopmayuu, a
makxxe yMerom uHmepripemuposams rosly4eHHy UHGOopMayuro;

* ymerom eblibupame MemoOdbl uccriedogaHus, adekeamHble cmosuwel rnpobreme;

* JI02UYECKU MPasusibHO U3riazarm omeemsl Ha 80rPOCkl, yMerom desnameb
060CcHOBaHHbIE 8bIBOObI;

* deMOoHCMpPUpPYM criocobHOCMb caMOoCmOosimesibHO peuwams 1ocmaessieHHbIe
npernodasamersnem rpobrneMHbie cumyauuu;

* [1pU omeeme Ha 80ripocChbl OonyCKafom OwWuUbKU U HEMOYHOCMU 8 U3JTOXKEeHUU, KOmopble
CUJIbHO He 8JIUAKM Ha CyWHOCMb U3/iacaemMoco Mmamepuaria.

OueHka "xopowo" unu “sad4em” cmasumcsi cmydeHmam, Komophble:

* 11oKasblearom 00CMamoyYHO MoJHbIe U 2/ly60oKuUe 3HaHUS rnpo2pamMMHO20 Mamepuarna
10 MPOCMPaHCMBEHHO pacrpedeneHHbIM uccunamueHbIM cucmemam;



* deMOHCMpUpPyrOmM 3HaHUe OCHO8HOU U Hauboriee 8axkHOU OOMOSTHUMEIbHOU
Jniumepamypsbl, pekoMeHO08aHHOU y4ebHOU rnpo2pamMmol OUCYUMNIUHbI;

* noddepxxusarom QUCKyccuro ¢ rnpernodasamersieM o 6osbwuHcmay 8orpocos bunema;

*[1ipu omeeme Ha 80r1PpOChbI OOﬂyCKafOITI OWUGKU U HE3Ha4YuUmMesibHblIe HEMO4YHOCMU 8
U3JTI0KeHUU, KOmophble CUJIbHO He 8JIUAKMm Ha CyWHOCMb u3riacaemMoco Mmamepuara,

OueHka "y0oeremeopumeribHO" unu “3a4em” cmasumcs cmyOeHmam, Komopeble:

* deMoHcmpupyrom docmamoyHbll 06beM 3HaHUU o meopuu OUHaMU4YeCcKUX cucmem 8
pamKax rnpoepamMmmai;

* r10Ka3blearom yceoeHuUe OCHOBHOU y4ebHoU numepamypbi Mo ecem pasdesam
rnpoepammbi;

* noddepxxusarom QUCKyccuro ¢ rnipenodasamersieM o omoesibHbIM 8orpocam bunema;

* [pu omeeme Ha 80rpPoChl Aoyckarom OWUBKU U HEMOYHOCMU 8 U3/TOXeHUU
mMamepuarna.

OueHka "HeydoeremeopumeribHO" unu Hezadem cmasumcs cmyodeHmam, Komopble:
* rloKa3blearom hpacmeHmapHble 3HaHUsi OCHOBHO20 MpogpaMMHO20 Mamepuarna;

* He srladerom ecell Hay4YHOU mepMuHosioauel no meopuu OUHaAMUYECKUX CUCMEM;

* He MO2ym omeemumb Ha KOHKpemHbIl 80rpoc rpernodagameris.

* doryckarom npuHyunuarbHble owubKu 8 omeeme Ha 80rPOChI;

* demoHcmpupyrom rpoberibl 8 3HaHUSIX, HeyMeHuUe adeKkeamHO 8blbupame Memoob! Oris
peweHus nocmasseHHbIx rpernodasamernem npobrem, HeyMeHUe UuHmepnpemuposams,
obpabamebieamsb 5io2U4ECKU U Mamemamu4ecku rnpedcmasrieHHble npenodagamerniem
3KcriepuMeHmaribHble OaHHbIe.

20.2. NMpomexyToyHaa aTrectaums

MpomexyToyHas aTTectaums No AUCUMNIMHE OCYLLECTBIISIETCS C NMOMOLLBIO CNeayoLwmnx
OLEHOYHbIX CPEeACTB:

[MepeyeHb BOMPOCOB K 3a4eTy

. MpuHUMNBI PU3NKO-XMMNYECKOTO NCCrefoBaHUA.

. (paBnmeTpuyecknin aHanus.

. Bugbl ueHTpndpyrnposaHus.

. TUTpMMeTpUYeCcknin aHanus.

. MeTo, KNCNOTHO-OCHOBHOIO TUTPOBAaHMUS.

. MeTopg, okucneHua-BoCCTaHOBMNEHUS.

. OCHOBbI NepMaHraHaToOMeTpUMN.

. OCHOBbI MOAOMETPUMN.

9. MeTog apreHTOMeTpUM.

10. PaspyLueHune KneToK 1 aKCTpaKLms.

11. PacTtBopbl, Cnonb3yemble A51s1 AKCTPpaKL K.

12. ABcopbumnoHHasa xpomaTorpadus.

13. MloHoOBMeHHasa xpomaTorpadus.

14. AdppmHHaa xpomaTorpadgusi.

15. OcHoBbl anddepeHumanbHOro metoga oToMeTpun.

16. OnpefeneHune cogep>xaHusi xenesa no TpunoHy b.

17.Ponb pn3NKO-XMMMYECKUX METOLO0B aHanu3a B pasBUTUN HAYKU U B MEXAUCUUNIIMHAPHOM
B3aMMOOEeNCTBUN

18.Knaccudpmkauma uandecknx MeTOAOB, MPUMEHSEMbIX ANA UCCNefoBaHUA BeLLECTB:
crnekTpanbHble, ANdPaKUNOHHbIE, MAarHUTHbIE, SNEKTPUYECKUEe, MacCc-CnekTpoMeTpruYecKkme.

0O ~NOoO OV, WODN -



19. Knaccudukaumnsa cnektpanbHbIX METOAOB: NO cnocoby HabnogeHus.
20. TexHuka n metoguka VK-cnektpockonuu n cnektpockonuun KP.

21. AbcopbumoHHasa cnekTpockonna B BUAMMON M YO obnactax Kak MeTod uccreaoBaHusd
3NEKTPOHHbIX CMEKTPOB MHOrOATOMHbIX MOSEKYI.

22._3]'IeKTpOHHbIe CMEeKTpbI NornoweHnAa oTaesibHbIX KinaccoB OpraHN4YeCknx COeINHEHWUM.

23.Pusnyeckne ocHosbl criektpockonun AP n AMP. lMNMpumeHeHne MNP B aHanuUTuyeckux
uensix.

24. MeToabl OTOMETPUYECKOIrO aHann3a. TexHuka n MeToguka aKcnepumeHTa.

25.PaccesiHme u nornolleHne ceeTa pactBopamMu, codepxanmmm B3BeELLEeHHble 4YacCTulbl.
TexHunka n meToguka JQKCNepnMeHTa.

26.YpaBHeHue nornoweHns ceeta. KoadpuuneHT 3KCTUHKLMN U MOSISIPHOIO MOrNoLLeHNs.

27.9nekTponpoBodHoCTb.  KoadduumeHTbl  anekTponpoBoaHocTU.  KoHaykTomMeTpuyeckoe
TUTPOBaHMe.

28. MemoOkI ebideneHusi 6UuoMaKpoOMOeKy
29. Snekmpoghopemuyeckue MemoObl aHanu3a.
30. BrieKmpoHHasi MUKpPOCKOMNUS U ee 8Udbl.

31. KpuoanekmpoHHasi MUKPOCKOIUS.

32. CKkaHupyrow,asi 30H008asi MUKPOCKOMUSI KaKk UHCMpyMeHm uccriedogaHusi buonoaudveckux
06bekmos.

33. CedumeHmauyuoHHble Memo0obl aHanu3a.
34. Memod duHamu4ecko20 ceemopacceusaHus.
35. KoHgbokaribHasi u ¢hriyopecuyeHmHas MUKpPOCKOIMUSI.

36. OCHOBHblE OTNNYNA KPUOINEKTPOHHOM MUKPOCKOMUN N KPUOINEKTPOHHOW ToMorpadum ot
npoceeynBarLLemn ANEKTPOHHON MUKPOCKOMUMN.

37. MNpuHUMNbI CKaHUPYHOLLEN 3NEKTPOHHON MUKPOCKOMUN.

38. MNp1HUMNbI aTOMHO-CUIIOBOW MUKPOCKOMUN BUonornyecknx o6 bekTos.
39. MNMpuHumn pernctpaunmn cnektpos AMP 1 nx nHtepnpetauus.

40. MpuHumn pernctpaummn cnektpoB AP u nx nutepnpetaums.

Mopsagok opmmpoaHna KMM. Bonpocsl rpynnupyoTcs B GuneTbl, Kaxabii U KOTOPbIX
COLEpPXXMT MO 2 Bonpoca.

OnuncaHune TexHonormum npoBeaeHnA

3aveTt npoBOANTbLCA B yCTHOﬁ cbopme. CTy,D,eHTbI BbITArMBaOT BUNeTbI, NOCe Yero UM gaeTcs
30 MUHYT Ha NOAroToOBKY OTBETA. Mo ncteveHuto atoro BpeMeHu CTygeHT YCTHO oTBeYaeT Nno
3aroTBJIEHHOMY KOHCMEKTY.

Tpe6OBaHVIFI K BbIMOSTHEHWIO 3aaHWN, WKasbl U Kputepum oueHnBaHnA

OueHka “3a4em” cmasumcs cmydeHmam, KOmophble:

» deMoHcmpupyrom docmamoyHbIl 06bem 3HaHUl o meopuu GUHaMUYECKUX CUCMEM 8
pamkax rpoepammbi;

* [I0Ka3blearom yc80eHUEe OCHO8HOU y4ebHOoU numepamypbi 110 ecem pasoesiam
rnpoepammbl;

* noddepxxusarom QUCKyccuro ¢ rnpernodasamersieM o omoesibHbIM 8oripocam bunema;

* [pu omeeme Ha 80npPoCchl O0MycKam OWUBGKU U HEMOYHOCMU 8 U3/TOXEeHUU
mMamepuarna.

OueHka Hezadyem cmasumcsi cmyO0eHmam, KomophbIe:



* rl0Ka3blgarom ¢hpacMmeHmapHble 3HaHUsi OCHOBHO20 rpoepaMMHO20 Mamepuarna;
* He srladerom ecell Hay4YHoU mepMuHosio2uel no meopuu OUHaMUYECKUX cucmem;
* He MO2ym omeemumb Ha KOHKpPeMmMHbIU 80rpoc rperodasameris.

* doryckarom npuHyunuasbHbie owubKu 8 omeeme Ha 80rPOChl;

* deMoHcmpupyrom rpobesibl 8 3HaHUsIX, HeyMeHuUe adekeamHo 8bibupamb MemoObl 051
pelweHusi mocmasrieHHbIX rpernodasameriemM rpobrem, HeyMeHUe uHmeprnpemuposama,
obpabameieamsb 5io2u4eCcKU U Mamemamu4ecku rnpedcmasrieHHble rpenodagamerniem
aKcrnepumMeHmarsibHble OaHHbIE.



