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9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHMst y4eBHON OMCUMNNNHBI SBNISIETCS 3HAKOMCTBO CTYLEHTOB C OCHOBHbIMMU
COBpPEMEHHbIMU B1OPN3NYECKMMUN TEXHOMNOTNSAMN, NCNONb3YyEMbIMU B 061aCTN MegULMHCKON
B6rodunankn n Grnomanyecknx ncecrneqoBaHnsx GUONOrMYECKMX CUCTEM PasfIMYHONO YPOBHS
opraHusaumn.

3adayu y4yebHoU OuCUUMNIUHBI:

CTYAEHTbI AOSMKHbI MOMY4YUTb COBPEMEHHbIE 3HAHUS U NPeaCTaBneHns:

— 06 ocobeHHOoCTAX Bronornyecknx oObLEKTOB;

— OTAEeNbHbIX CTaAMsX NOArOTOBKN BMOOOBEKTOB K PU3MKO-XMMUYECKMM NUCCIEeA0BaHNAM,

— cnocobax pakuMoOHNPOBaHMS BMONOrMYECcKOro 1 KNMHNYECKoro Matepuana;

— OCHOBHbIX COBPEMEHHbIX (PU3NKO-XUMUNYECKNX METOAAX UccneaoBaHns GUonorm4yecknx
06BHEKTOB Pa3IMYHON CTEMNEHU CITOXHOCTMH,

— Hay4MTbCS NPUMEHATb NOSTYYEHHbIE 3HAHUSA B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaLUSAX.

OucumnnuHa peanuayeTcsa YacTUYHO B hopme npakTuyeckon nogrotosku (M11).

10. MecTo y4yeb6HOM AncuuNuHbI B cTpykType OOI:

OucumnnuHa oTHocuTcsa K 6noky [Oucuunnuubl (mogynn) (B.2), Kk 4actu, dopmupyemon
y4yacTHMKamMu obpasoBaTeNbHbIX OTHOLUEHUN.

CTygeHTbl OMKHbI MeTb Ba3oBble 3HaHUA NO Kypcam «Pusnyeckas xumus», «MonekynsapHas
ounonorus», «ObLasa bnoxmmma».

OucumnnuHa npegwectByeT kypcam «O6bwas mn meguumHckaa Ouodmsnka», «Obwan u
MeanumHcKasa paguobnonorns».

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUsA MO AucuMNNMHe/MoAayrno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpaMmmbl (KOMMNETEHLUAMU) U MHOUKATOPAMM UX OOCTUXKEHUS:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
KOMMNeTeHLUn
MK-2 CnocobeH NnK2.3 Onpepensiet HoBble | 3HaThb:
npoBOANTb obnactn - TeopeTnyeckne OCHOBbI BMor3anyecknx
Hay4Hble nccnegoBaHns u TEXHOMOrMN, B TOM 4WUCMle NPUMEHSIEMbIX B
nuccnegoBaHus B npobnemsbl B ccpepe | obnactu meamumHcKon GUodn3snKm;
obnactu pa3paboTku - OCHOBHble 6uodusmyeckme TexHonormm
MeANLMHDI 1 Ouodmanyecknx n | aHanusa, CBA3aHHble C uaeHTUdUKauven u
fuonorum. PU3NKO-XMMNYECKUX | YCTAaHOBMEHNEM COOTHOLLEHWUA MeXAy COCTaBOM

TEXHOMOIN B
34paBOOXpaHeHnN

" PUINKO-XUMUYECKMMU CBOWCTBaMU
OMONOrNYECKUX CUCTEM;

- OCHOBHblE METOAOSIOrMYECKME MNPUEMBI,
HeobxoaMMble Anst YCNELHOro NPUMEHEHUS 3TUX
METOAOB B COBpPEMEHHbIX OGUOMEANLMHCKMX
nccnefoBaHusx;

- nNpuHUMNbI  paboTbl C  COBPEMEHHBLIM
nabopaTopHbIM 060pyAOBaHNEM;

YMmeTb:

- NPUMEHSATb npvembl paboTbl c
COBpPEMEHHbIM NTabopaTopHbIM 000pyAOBaHMEM;
- oLeHMBaTb " obpabaTbiBaTh
MOMNyYeHHbIe 3KCMepUMeHTanbHble pe3ynbTaThl;

- BbIOUpaThb onTUMarnbHbIE MeToabl
OOCTWKEHNSI MOCTaBMNEHHbBIX MCCNEeAoBaTENbCKNX
uenem;

Bnanetb:

- npyemMamum W HaeBblkamyu paboTbl C
COBpeMEHHbIM niabopaTopHbiM 060pyaoBaHMEM;




BO3ENCTBUS BpeaHbIX
npodeccmnoHansHoOn cpeasbl;

- cnocobamm U TEXHOMOIMSAMU 3alUnTbl OT

dakTopos

- HOHﬂTVIIZHO-TepMVIHOJ'IOFVI‘-IeCKI/IM

arnapartom MeTod0B Brodusnyeckux
nccnegoBaHun.
12. O6beM AMCUMNUHBLI B 3a4eTHbIX eauHuLax/yac. - 3 /108.
Popma NpOMEXYTOYHON aTTeCcTaLlmmu 3a4em ¢ OUEHKoU
13. TpypoemkocTb No Buaam yuyebHon paboTbl
TpyaoemMKocTb
Mo cemecTpam
Bun yqeGHof/] pa6o'|'b| Bcero Ne cemecTtpa 7 Ne cemMecTpa
u. 4y,B y. Y., B
copme copme
mn M
AyOVTOpHbIE 3aHATUSA
Jlekuumn 32 32
MpakTuyeckme
B TOM Hucne: NaGopaTopHble 22 22
lpynnoBble 14 14
KOHCYnbTaumm
CamoctosaTensHas pabota 40 40
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeEXyTO4YHONM aTTecTaumm
(3Kk3ameH — __4ac.)
WToro: 108 108
13.1. CogepxaHue QUCUUNIIUHbI
Ne n/n Peanusauus
pasgena
HanmeHoBaHwue pasgena ONCUUNINHBI C
CopepxaHve pasgena AnCUUniunHbI
AUCUUNIUHBI NMOMOLLIbIO
OHnamnH-Kypca,
OYMK *
1. Nekuun
1.1 lMoHATne O TexHoNormn n eé | HaydHeln MeTogq W ero cocTtaBnsolmne. YpPOBHU -
COCTaBMAIoLWMX. YpOBHU | OpraHm3aumMm  >XuMBOM  MaTepum  (MOMEKYMsPHbIN,
opraHusaumm W U3ydeHUs | KNeTOYHbIA, TKaHEBOW, OpraHHbIN, OpraHU3MeEHHbIN,
Ouonornyecknx OOBLEKTOB. | MONYNSALMOHHO-BUAOBOW, BGMOreHoLEHOTUYECKUIA,
OcobeHHoCTH BuocepHbIn). OcobeHHoCTH bronormyeckmnx
buonormyecknx o6 bLEKTOB 00BHEKTOB.
1.2 Bonpocbl  meTponormm  u | MeTponornss — Hayka 00 M3MepeHusix U MeTodax -
cTaHgapTu3aumm OOCTMXKEHNS1  MOBCEMECTHOrO WX  €OMHCTBA MU
TEXHOJOTUA. Tpebyemon To4yHoCTU. MexgyHapogHass cucTema
Knaccudmkaums eanHny, CU. Knaccudpmkaums  OU3NKO-XMMUYECKNX
TEXHOMOTNIA. METOO0B UCCIeLOBaHWS.
1.3 Buodunandeckne Buoduandeckne mMetoabl uccrnegoBaHUs Ha YpPOBHE -
TEXHOMOMMM Ha PasfiM4YHbIX | LEenoro opraHusma: peHTreHorpaduyeckme,
YPOBHSAX opraHusaumm | anektporpaduyeckme, Tepmorpadudeckue,
Ovonormyecknx o6 bEKTOB. MarHutorpadguyeckme n Tomorpadumyeckne meToapl
nccnegoBaHus. Vicnonb3yemas annapartypa, 3Ha4yeHue
ans ANarHoCTUKMN. Brnodusnyeckme MeToabl
nccneaoBaHus Ha YPoBHE OTAENbHbBIX OPraHoB, TKaHeW
N KNEeTOK.
1.4 MoarotoBka PasnuyHble cnocobbl noarotoBkuM BrOMNOrMyeckoro -

Ounonornyeckoro marepuana

Mmartepunana K ncecnegoBaHUAM. Cnocobsbl




K nccrnenoBaHusIM.
TexHonornyeckne cxembl U
annapaTtypa.

romMoreHu3aumm nccregyemoro MaTepuana n
npMMeHsemas annapatypa. Bbibop cpegbl ans
romoreHusaumn. MeToabl BbIOENEHUSS U OYUCTKU
opraHenn, memMOpaH >KMBOTHbIX W PaCTUTENbHbIX
KneTok, ©uomakpomonekyn (6enkoB, HYKIENHOBbIX
KUCNOT). MeToabl pasgeneHus dvomonekyn,
OCHOBaHHblE Ha pasnnuMax B WX pPacTBOPUMOCTMU.
SKCTpakyms. Contobunumsaums. Ounctka
OMoNoNMMEpPoOB OCaXaeHUEM: BbicanuBaHue Oenkos,
pH-pakunoHnposaHume, dpakuymoHMpoBaHme c
MCNoMb30BaHNEM NONSAPHbIX OpraHM4yeckux
pacTBopuTENneNn.

15

TexHonornn
PPaKUNOHMPOAHUS:
CeOMMEHTaLMNOHHbIE,
XpomaTtorpaduyeckme
MeToAbl aHanusa,
anekTpogopeTudeckune

LleHTpudyrnposanue, npuHuun metoaa. OCHOBHble
NMOHATUS Teopwuu cegumeHTauumn, [lpenapatuBHoe
LeHTpudyrmpoBaHue, ero pasHOBWMAHOCTM
(anddepeHunansHoe, 30HanbHO-CKOPOCTHOE,
N30MNUKHNYECKOE, PaBHOBECHOE LIeHTPMAdYrnpoBaHme B
rpaguMeHTe  nnoTtHocTu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YyCTPOMNCTBO. AHanuTnyeckoe
ueHTpudpyrmposaHne.  OcobeHHOCTM  yCcTpoMCTBa
aHanuTM4eckux LeHTpudyr. Micnonb3oBaHne meToaos
ceguMeHTauMn AN peleHns 3agay MONeKynspHoW
Guonorun n GNon3nKNn.

1.6

CTpYKTpYHblE TEXHOMNOMNN:
OneKTPOHHBbIN
napamarHUTHbIN pe30oHaHC,
AAepHbIN MarHUTHbIN
pe3oHaHc, ANeKTpoHHas
MMWKpPOCKOMMSI

OneKTPOHHbIN NapamarHUTHbIN pe3oHaHC. ABneHue
napamarHetTuama, napamarHeTuku. OCHOBbI Teopuu
OMP. TpuHUMn nocTpoeHunss cnektpomeTpoB JlP.
OcHoBHble xapakTepucTukmn cnektpoB OIP. MeTogbl
ycpenoHeHns (HakommneHust), HEenpepbIBHOIO MNOTOKa,
GbicTporo 3amopaxuBaHus. [MpumeHeHve OJlP B
Guonorunm n meguumHe. MeTod CNUHOBBLIX 30HOOB WU
CMMHOBBIX METOK, WCMONb30BaHWe [Ons U3y4eHus
CTPYKTYPHO-(PYHKLIMOHANBbHOrO COCTOSIHMSA MeMOpaH.
AnepHbIn  MarHUTHbBIA  pe3oHaHc. TeopeTudeckue
OCHOBbl MeToda. XUMUYECKMA caBur. IddekTbl,
npusoasLune K xummyeckomy casury. CrnvH-cnnHoBoe
pacwenneHue. [lNpoueccbl penakcaumn. Annapartypa
ana  HabnwopgeHus cnektpoB  AMP.  TexHuuyeckne
npobrnembl AMP wn nym wux pewenuns. AMP-
Tomorpadusi. NMpumeHeHne AMP B Guonoruu.
OnekTpoHHas  Mmukpockonusa.  OOwme  npuHUMNBI
MeToga W YCTPOWCTBO SMEKTPOHHOrO MMKpOCKona.
Buabl anekTpoHHbIX MUKpockonos. [MpocsevnBsatoLni
3NEKTPOHHBbIV MUKpockon. NoaroToBka 6Mo06HLEKTOB K
nccnenoBaHulo. 3anveka, U3rOTOBIIEHNE CBEPXTOHKUX
cpesoB c NMOMOLLbIO YNbTPaMUKPOTOMOB,
MCNonb30BaHUE OMOPHbIX CETOYEK, MIEHOK-NOAMOXEK,
KOHTpacTupoBaHue 61006 BEKTOB. MeToabl
HanbliNneHus, pennukaumm, ckonoB. CkaHUpyoLKiA
NPOCBEYNBAIOLININ  ANEKTPOHHLIN  MUKpockon. Kpuo-
3NeKTPOoHHas MUKPOCKOMUS n uccneposaHue
NPOCTPAHCTBEHHOWN CTPYKTYPbl MakpOMOMeKyr.

2. lMpaKkTnyeckune 3aHaTusa

He nNpenycMOoTpEeHbI

3. llabopaTopHble 3aHATUSA

3.1

MeToapb! BblaeneHna
Ovomakpomonekyn

MeToabl BblOeNeHMs1 U OYMUCTKU opraHens, membpaH
XXMBOTHbIX W pacTUTenbHbIX KNeToK, BroMakpoMonekyn
(6enkoB, HyknenHoBbIX KucnoT). MeToabl pasgeneHus
OGuoMOneKyri, OCHOBaHHble Ha pasnMunsax B KX
pPacTBOPMMOCTW. OKcTpakums. Contobunusauus.
Ounctka GUONONMMEPOB OCaXOEHWEM: BbiCanuBaHWe
6enkoB, pH-thpakunoHnpoBaHue, pakyMoHnpoBaHue
C  MCMonb30BaHUEM NONAPHBIX  OPraHU4ecKux
pacTBopuTENEN.




3.2

MeToAdbl aHalm3a

Xpomartorpaduyeckme

AncopbumnoHHast xpomartorpadusa. [enb-cunbTpauuns
Ha cedhagekcax UM ee  uUCNoONb3oBaHWe AN
onpegeneHns MoNeKynspHbIX Macc Grononnmepos.

3.3

MeTobl aHanuaa

OnekTpodopeTuyeckue

AnekTpodopes c NoaBWXKHOMN rpaHuLen.
MpobonoagroToBka, aKcnepuMeHTanbHasi OLeHKa
MOIEKynapHON Maccbl GenkoB € WCMNONb30BaHUEM
paccynTaHHOM 3nekTpodopeTUHECKON MNOABUMKHOCTM.
[eHcuTomeTpusi nonMakpunamuaHblx renewn.

3.4

3J'IeKTpOHHaF| MUKpPOCKONnA

AHanns n3obpaxeHui, NosTy4eHHbIX c
MCNONb30BaHMEM  MPOCBEYMBAIOLLEN  INEKTPOHHON
MUKPOCKOMUM C  WUCMOMNb30BaHMEM  MPOrpaMMHbIX
naketoB ImageJ, Altami studio v gp.

3.5

CkaHupytowias
MUWKPOCKOMUS

30HOoOBasdA

AHanns n3o00pakeHui, NoNyYeHHbIX c
NCNonb30BaHWEM aTOMHO-CUMOBOW MUKPOCKONUU C
MCMNoMb30BaHNEM MporpamMmmHbix naketoB Gvideon,
ImageJ, NT-MDT

3.6

MeTOoAdbl aHanna3a

CeavMeHTaLMOHHble

PacyeT TO4YHOM MONEKYNAPHOM Maccbl U  OpMbl
GenKoBbIX MaKpOMONEKYIS Mo AAaHHLIM aHaNUTUYECKOro
ynbTpaueHTpUgyrmpoBaHus.

13.2. Tembl (pa3genbl) AUCUMNNWHBI U BUAbI 3aHATUN

Ne
n/
n

HanmeHoBaHue TeMmbl
(pasgena)
OUCUMUMMUHBI

Bugb! 3aHaTU (KONIMYECTBO YacoB)

Jekumn
"

pynnosble
KOHCYynbTauu
7

MpakTuyeckn | JlabopaTopHbl
e e

CamocTosiTensHa
s paboTta

Bcer

MNoHsaTre o
TEXHONOIrMn n eé
COCTaBAIOLLNX.

YpoBHM OpraHusaumnm

N N3y4YeHns
ouonorn4yeckmx

00OBEKTOB.

OcobeHHoCcTH
Ouonorn4yeckmnx
obbekToB

Bonpockl meTponoruu
W CTaHgapTmusaumm
TEXHOSTOTUM.
Knaccudmkaums
TEXHOSIOTUMN.

Buodunandeckune
TEXHONOrMn Ha
pa3nMyYHbIX YPOBHSAX
opraHusaumm
ouornorn4yeckux
06BEKTOB.

lNoagroToBka
6uonornyeckoro
MaTepuana K
nccrnegoBaHUAM.
TexHonorn4yeckue
CXeMbl 1 annapaTtypa.

TexHonorum
dpaKkUMOHMPOAHUS:
ceanMeHTaUNOHHbIe,
XpomaTtorpadguyeckme
MeToAbl aHanuaa,
ANEeKTPOdOpPETNHECKN
e

CTpyKTpyHblE
TEXHOMNOTNK:
OnEeKTPOHHbIN
napamarHuTHbIN




pe3oHaHc, AaepHbli
MarHuUTHbIA Pe30HaHC,
OneKTpoHHas
MUKPOCKOMNKUS

UToro: 32 14 40 108

14. MeToaM4ecKkue yKkasaHus Ansi 00y4aloLWMXCA N0 OCBOEHUIO AUCLMINIIUHBI: ANrOPUTM
AeATenbHOCTU NpenoaaBaTens U CTyAeHTOB

NHdpopmaumsa no yyebHon gucumnnvHe «CoBpemMeHHble BUoduanyeckme TEXHOMOrnm»
(ocHoBHas obpasoBaTternbHas nporpamma Bbiclwero obpasoBaHusa no cneuymnanbHoctn 30.05.02
MeguumHckas 6uodmsmka, y4ebHbIn nnaH, paboyas nporpamma gncumninHbl « CoBpeMeHHbIe
Brnodunanyeckne TexHonormm», oHAbl OLEHOYHbIX CPEeACTB, OCHOBHas M LOMNOSHUTENbHas
nutepatypa) pasmelleHbl Ha obpasoBaTenlbHOM nopTane «ONeKTPOHHbIM yHuBepcuteT BlIY»
(https://edu.vsu.ru).

N3yyeHune ANCUMNITUHBI «CoBpeMeHHble Brnoduanyeckme TEeXHOMornm»
npegycmaTpmBaeT YTeHUe nekuumn, npoBegeHne nabopaTtopHbIX 3aHATUN U CaMOCTOSTENbHYIO
paboTy CTyOQEeHTOB.

OcBoeHve copepXaHus  OUCLUMNIIMHBbI  OCYLIECTBNSIETCA C  UCMNONb30BaHUEM
ANCTaHUMOHHbIX ob6pasoBatenbHbix TexHornormi (JOT) — anekTpoHHoro y4ebHoro kypca
«CoBpeMeHHble BMOUn3NYECKNEe TEXHOMOMMMU», PACMOfIOXKEHHOro Ha nopTane «ONeKTPOHHbIN
yHuBepcuteT BI'Y». Nepen Hayanom y4yebHbIX 3aHATUIN 00YyYatoLWMNCA OOIMKEH:

1. [llpoBepuTb Hamuune pJoctyna K Kypcy. B cnyyae BbigBneHus npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTernto Unn B CNyX0y TEXHNYECKOW NOAAEPXKKM.

2. N3yunTb nHTEpenc Kypca, 3HaTb cnocobbl B3anMogencTB1s C npenogasatenieMm B
pamkax QYK: coobuieHne Ha dopyme, OTnpaBka IMYHOro coodLLeHns, var.

3. O3HakoMUTBbCA C UEeNnb M 3agadamu OUCUMMAMHBLI, NepevyHeM OpPMUPYEMbIX
KOMNeTeHUMn 1 pesynbTaToB 0b6y4eHusi, NporpammMon AMCUUNIUHBI, KaneHAapHbIM MNIaHOM,
TPaeKTopMen OCBOEHUSA  OUCUMMAWHBI, KOMMMEKCOM BONpocoB UM TpeboBaHun ans
NPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTLCA C NEpeYyHeM OCHOBHOW W OOMOMHUTENbHOM NUTEpaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX obpasoBaTenbHbIX PECcypcoB, HeobXxoauMbIX ANsi  OCBOEHUSA
ancumnnuHbl. MonyynTb AOCTYN K 9NEKTPOHHbIM OMOMAMOTEYHBIM CUCTEMaM, Ha KoTopble
ogopmneHa nognucka Pre0Y BO «BlMY».

CamoctosTenbHas pabota CTyQeHTOB  OCYLIECTBNSIETCA C  MCMOMb30BaHWEM
pekomeHgoBaHHbIX MOOK, y4ebHUKOB 1 y4ebHbIX NOcobuMii B Xo4e NOAroTOBKM K NEKLNOHHBbIM U
nabopaTtopHbiM 3aHATUAM. CTyaeHTbl 3HAKOMSATCA C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOIo Kypca 1 CaMOCTOSTENbHO, NpopabaTbiBaloT U yCBanMBalOT TEOPETUYECKNE 3HAHUSA
C UCNONb30BaHMEM peKkoMeHOyeMon y4yebHon nutepaTtypbl U y4ebHO-MeToaMYeckux nocobuin,
COrnacHo ykaszaHHOMY cnucky (n.15).

Ha naGopaTopHbIX 3aHATUNAX CTYAEHTbl B COCTaBE Manown rpynnbl BbIMOMHAKT yd4ebHo-
nccneposartenbckyto paboty. B xope nabopaTtopHbix paboT CcTyaeHTbl npuobpeTatoT HaBbIKK
NpoBeAEHUs  3KCMEPUMEHTA, YMEHUSI UHTeprnpeTMpoBaTb  MOMyYeHHble  pes3ynbTaThl,
obpabaTbiBaTb M NpeAcTaBnATb MOMyYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatel M Martepuanbl  y4ebHO-uccnegoBaTenbCkoM  paboTbl  AOKNagblBaloTCH
npenogaeatento, npu HeobxoammoctTn obcyxagatTca B rpynne (OoT4eT o nabopaTopHOM
3aHATUKN). B cnydasx nponycka nabopaTopHOro 3aHATUS NO KaKMM-NMOO MpuynHaM CTyOeHT
00A3aH ero CaMOCTOSITENbHO BbIMOMHUTL MO KOHTPONEM npenofdaBaTtens BO BpeMms
NHONBMAYANbHbIX KOHCYNbTaLWiA.

Tekywas arttectaumsa obecnevvBaeT nNPOBEPKY OCBOEHUA Yy4yebHOro wmatepuana,
npuobpeTeHnss 3HaHWA, YMEHWA MU HaBbIKOB B MpoLecce ayguTOpPHOM M CaMOCTOATENbHOM
paboTbl cTyaeHToB, opmupoBaHus komneTeHumn (MK-3.3). Tekywas artrectaumss no
ancumnnuHe  «CoBpeMeHHble Buodusnyeckme TexHoMormm» BKAYaeT B cebsa  3awuty




nabopaTopHbIX paboT. [NnaHnpoBaHne 1 opraHn3aums TeKyLMX aTTecTaunin ocyLLecTBnAseTcs B
COOTBETCTBUMN C cofepkaHunemM paboyer nporpammbl M KaneHgapHO-TeMaTUYECKUM MNaHOM C
npuMeHeHnem oHaa OLEeHOYHbIX CPpeacTB. Tekyllaa aTtTectaums asnsetca obasatensHon, ee
pesyrnbTaTbl OLEHMBAIOTCA U NO peLLeHnto Kadeapbl MOryT BbITb YY4TEHbI MPU NPOMEXYTOYHOM
aTTecTaumm obyyaroLnXcs.

dopmamMm NPOMEXYTOYHOM aTTecTauum 3HaHUK, YMEHUM U HaBbIKOB OOy4atoLmxcs
ABNAIOTCA 3a4er.

MeToaunyeckme pekomeHgauum no BUAAM 3aHATUN

JNlekuus:

B xome NeKumoHHbIX 3aHATMIA oby4varomMmcs pekoMeHOYeTCHa BbINOMHATL criegyolime
pencteus. Bectn koHcnekTMpoBaHue yyebHoro wmartepuana. O6pawaTbe BHUMaHWE Ha
KaTteropmm, OpPMYNMPOBKM, PACKPbIBaOLLME COAEP)KAHNE TEX UMM NHBIX SIBIIEHUI 1 NPOLECCOB,
Hay4yHble BbIBOObI W MNpakTU4eCKMe pekoMeHZauunm no ux npumeHeHuo. 3apaBaTb
npenogaBaTento YTOYHSKOLWME BOMNPOCbI C LENb YSACHEHUS TEOPETUMYECKUX MOSOXEHWN,
paspeLLeHns CNOPHbIX CUTYaLUN.

XKenatenbHo ocTaBuMTb B paboyMx KOHCMEKTax MOfs, Ha KOTOpbIX BO BHeayaAUTOPHOE
BpeEMS MOXHO caenaTtb MOMETKM U3 peKOMeHAOBaHHOW NuTepaTypbl, AOMOMHSKWWe MaTepuan
NPOCnyLLaHHON NeKuun, a Takke noAyYepKMBaloLne Oocobyd BaXHOCTb TeX WM MHbIX
TeopeTnYEeCKNX NOSTIOXKEHUN.

CamocTosTenbHaga pabora.

CamocTtosTenbHas paboTa oOcywecTBnseTca B BuAEe U3YYeHUA nuTepaTypbl,
AMMNUPUYECKNX AaHHbLIX MO NYONMKaUMsIM M KOHKPETHbIX CUTyauun U3 NpPakTUKW, NOArOTOBKE
nHauBmnayanbHblX paboT, pabota C NEKUUMOHHbIM MaTepuaniomM, CaMOCTOSATENbHOE W3yveHue
OTAENbHbIX TEM OUCUMNANHBI; MOUCK U 0030p NUTEpaTypbl U ANEKTPOHHbLIX UCTOYHUKOB; YTEHNE
N ndyyeHme y4ebHunka n y4ebHbix nocodbumn.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMbIX AN OCBOEHUA AUCLUNSIUHDI

a) OCHOBHas nuteparypa:

Ne n/n NCcTOYHMK

Buodmamka : yuebHuk / B. I'. ApTioxos, T. A. KoBanesa, M. A. HakBacuHa [n gp.] ; nog pegakuunen B.
I". ApTioxoBa. — Mocksa : Akagemunyeckun MNpoekt, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 TeKCT : aneKkTpOoHHbIN // J1laHb : aneKTpoHHO-6ubnmoTevHas cuctema. — URL:

https://e.lanbook.com/book/132170 (naTta obpawieHus: 11.09.2021). — Pexum goctyna: Ans asTopuma.
nonb3oBarenem.
BroHaHoTexHONOrMKN: AOCTWXKEHNS, NPOBNeMbl, MepCcnekTuBbl pa3BuTus: ydebHoe nocobue / M. A.
2 HakBacuHa, B. I'. ApTioxoB ; M-Bo o6pa3oBaHusa 1 Haykn PP, BopoHex. roc. yH-T. - BopoHex :
W3paTtenbckui gom BIY, 2015. - 150, [1] ¢
Ne n/n NcTOYHMK

MpakTukym no 6uocmsnke / [Aptioxos B. I'., BawapwuHa O. B., BawaHos I'. A. n gp.] ; nog obwy. pea.

1 B. I'. ApTioxoBa ; M-Bo o6pasoBaHusa n Hayku PO, BopoHex. roc. yH-T. - BopoHex : M3paTenbckun

gom BI'Y, 2016. - 313 c.

BroHaHoTEeXHONOrMKN: OOCTWXEHUS, NPOGNeMbI, MePCNeKTUBLI pa3BuTUs : ydebHoe nocobue / M. A.
2 HakeacuHa, B. I'. ApTioxoB ; M-Bo o6pa3oBaHus 1 Haykn P®, BopoHex. roc. yH-T. - BopoHex :
M3gaTtenbckui gom BIY, 2015. - 150, [1] ¢

6) gononHWUTEnNbHas nNuTepartypa:
Ne n/n NcToYHmMK
MeHTuH KO.A. dusunueckne metoabl nccrnenoBaHns B xummmn: Yuebnuk / KO.A. MNeHTuH, J1.B.Bunkos -

1| M.: Mup,ACT, 2003.
benornasknHa M. B., ®epopetko E. B., iBaHoBa M. A., boromonosa W. B., boromon, BaHoBa M.A.n
2 ap. AHanuTudeckast XuMusi U OM3MKO-XMMUYEeCcKMe MeToabl aHanmsa. Yuyeb. nocobue. N3gaTenbcrBo:
PUOP, 2006
3 WanowHnk B.A XoxnoB B.FO., MokwuHa H.A., CenemeHeB B.®. dusumko-xummyeckme mMeToabl

aHanusa: YyebHoe nocobue. BopoHex: N3g-so BI'Y, 2004.




OcHoBbl aHanuTrdeckon xumun. B 2 khurax / nog peg. K0.A.3onotoBa. - M.: Boeicw. wkona, 2000.
MyxuHa E.A. ®uanko-xmummnyeckne metogpl aHanmsa / E.A. MyxuHa. - M.: Xumus,1995. - 315¢.
MuckapeBa C.K. AHanutnuyeckaa xumuna / C.K.MNuckapeBa, K.M. Bapawkos, K.M. OnbwaHoBa. -
M.:Bbicwas wkona, 1994. - 384 c.

LUntoeuy U.K. Kypc aHanutnyeckon xumum / V.K. Lntoeuy. - M.:Bbiclias wkona, 1994. - 495 c.

N o (o~

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oumumnaneHble pecypebl MHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a daHHbIX MpocmpaHcmeeHHbIX crmpykmyp besikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIx xumudeckux cdsueos SIMP benkos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6a3za daHHbIx xumuyeckux cdgueos SIMP
HU3KOMOJIEKYSIPHbIX COeOUHEHUU

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

http://molbiol.ru — o6paszosamernbHbIlU calim o MonekynspHoU 6uonoauu.
http://biomolecula.ru - obpasogamerbHbIl calim no MonekynspHou buonoauu.
http://ncbi.nim.nih.gov — kpynHelwas 6a3a 6uonoaudyeckux u MeOUUUHCKUX cmamel
http://edx.org — oHnalH Kypcbl 8e0yUUx MUPOBbIX YHUBEPCUMEMO8
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16. MepeyeHb y4eOHO-MeTOANYECKOro ob6ecnevyeHns ANs CaMOCTOATENNbHOU paboThbl

Ne n/n McToYHMK

1 Cepdiok U., Bakkau H., 3akkau [x. Memodsi 8 monekynspHol 6uogpusuke. YuebHoe
nocobue. T. 1, 2 - UsGamenscmeo KAY, 2010.

17. OOpa3oBaTesfibHble TEXHONOMMU, MUCNOMb3yeMble NpU peanusauum Yy4ebHOWM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpwn peanusauuym AOUCUUNNMHBI UCMOMb3YOTCA 3NEMEHTbI 3NIEKTPOHHOIO 06y4eHus,
AVNCTaHUMOHHbIE 06pa3oBaTefibHble TEXHONOMN, LMPOBLIE TEXHOMOMUN.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHasi ayguTopus Onsa npoBefeHns 3aHATUN r. BopoHex, nnowanes YHuBepcutetckas, a.1, nom. |, aya.
NEKUMOHHOro Tuna 365

CneumanunsmpoBaHHas mebenb, aKpaH A5A NpoeKkTopa,
npoektop Acer X115H DLP, HoyT6yk Lenovo G500 ¢
BO3MOXXHOCTbIO MOAKIMYEHNS K ceTu «MHTepHeT»,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

YuebHas ayauTopusi 4nst NPOBEOEHWS 3aHSATUN r. BopoHex, nnowans YHuBepcutetckas, 4.1, nom. |, aya.
CeMMHapCKoro Tuna (nadopaTopHble 3aHATUS), Ans 61

NpOBEAEHUS TPYNMOBbLIX M UHANBUAYANbHbIX
KOHCYNbTaLMWIi, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOW
aTTecTauuu

CneunannsnpoBaHHasi Mmebenb, nabopaTopHasi
nocyaa, pH-meTtp noptateHbin HI83141, Mukpockonsl
Mwukmeq, CnektpodoTomeTp M3-54-00 YO,
NPOrpaMmMHO-METOANYECKNI KOMMITEKC
ovoxmmuniom.aHanusa, ueHtpudpyra Eppendorf,
Lwerkep-nHkybaTop Ansa nnadweta Elmi SHAKER ST 3

YuebHasn ayautopust 4ns NpoBeaeHNs 3aHSTUN r. BopoHex, nnowanb YHuBepcuteTtckas, 4.1, nom. |, ayg.
CEMVHapPCKOro Tuna (nabopaTtopHble 3aHATUS), Ans 68

NpoBeAEHUS rPYNMNOBbIX M UHANBUAYANbHbIX
KOHCYNbTaLUWUN, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOM
aTTectauum



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

CneuvanuavpoBaHHas Meberb, BUoXMMnYeckun
nommHomeTp BXJI1-07, cnektpodgotomeTp CP-2000; BEChI
nopTatuBHble Scout-Pro, auctunsitop ¢ 6akom
HakonuTtenem Liston;

KomnbtoTep (cucteMHbI 6rok Celeron, MoHWUTOP
SyncMaster 753DFX); meLuanka

MarHutHas MS-300; mukpockon megmumnHekin BUOMEL,
ucnonHenne BUOME]] 2;

MOBUNbHbIN KOMMbIOTEPHBIN Komnnekc KAN-M; pH-meTp
KapMaHHbI, KOPOTKWIA ANEKTPOL;

CyLLMIIKa ans nocygbl anekrpuyeckast Akpoc M3-2010;
TepmocTtat JIAB-T)K-TC-01/12-100;

TepMocTaT TBepAoTeNbHbIN Lndposor Bio TDB-100;
TEPMOCTAT 3EKTPUHECKUI

cyxoBo3ayLuHbIn TC-1/80 CIY; "YHunnaH" nnaHWeTHbIA
dOTOMETP C 2-Ms1 hunbTpamu;

ueHTpuddyra MiniSpin ans npobupok; ¥Y3-aucnepratop
SONICATOR Q500, QSONICA;

poTOpHbIN ncnaputens IKA RV-10

19. OueHou4HbIe cpeacTBa ANA NPoBeAeHUA TeKYLEeNn N MPOMEXYTOYHOWN aTTecTauum

Mopsiook OLEeHKM OCBOEHMS1 obyvarwmmucss yd4ebGHOro matepuana onpepensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHBI:

No HaunmeHoBaHve KoMmneTeH UHamnkaTtop(bl)
/n pasgena QuCuUMnmvHbI LMA(M) OOCTMXKEHNSA OueHouHble cpeacTBa
(mogyns) KOMMeTeHummn
lNoHATMEe 0 TexHonormm
M €€ COCTaBSAOLMX.
YpoBHW opraHusauum un
n3yyeHus
1. | Buonormnyeckmx MK-2 MnK-2.3
0bbekToB.
OcobeHHocTH
Bronornyeckmnx
00bekToB
Bonpockl meTponorum un
cTaHgapTusauum
2. TEXHOMNOINNA. MK-2 MK-2.3
Knaccudumkaums
TEXHONOIMN.
Brodumanyeckme
TEXHOormn Ha
pasnU4YHbIX YPOBHAX AK-2 AK-2.3 Bonipocbi 0511 meKyuje20 KoHmposs
opraHusauumu coenacHo . 20.1
Bronornyeckmnx
0OBbEKTOB.
MoarotoBka
Oronornyeckoro
Marepuana K Bonipocbi 0511 meKyuje20 KOHmposs
MK-2 MK-2.3
ncecnegoBaHUsM. coenacHo . 20.1
TexHonornyeckme
CXeMbl 1 annapaTtypa.
TexHonornu
dpaKkuMoOHMpPOaHUS:
CeaNMEHTaLMOHHbIE, nK-2 MK-2.3 Bonpocsi dnisi mekKyu,e2o KoHmMposs
Xpomarorpacduyeckne coaniacHo n. 20.1
MeTOoAbl aHanmaa,
anekTpodopeTnyeckme
CTpyKTpyHblE nK-2 nK-2.3 Bonpocski 0nsi meKkyuw,e2o KOHmMposisi
TEXHONOINN: ) coenacHo . 20.1

Bonpocbi 0511 meKyu,e20 KoHmposs
coenacHo n. 20.1

Bonpocsi dnisi meKyuje2o KoHmposs
coanacHo n. 20.1




HanmeHoBaHue WHankaTop(bl)

Ne KomneTeH
a/n pasgena QUCLMMIMHbI LA() JOCTUXEHUS OueHouHble cpeacTBa
KoMneTeHuun

(mogyns)
OneKTPOHHbIN
napamarHuTHbIN
pesoHaHc, AaepHbiin
MarHUTHbIA pe30HaHC,
OneKTpoHHas
MMWKpPOCKOMMSI

AnekTtpodopeTuyeckme nK-2 nK-2.3 Bonpochki 0nsi meKyu,e2o KOHmMposisi
MeToAbl aHanunsa. ) coanacHo n. 20.1
lMpomexyTouyHasi aTTecTauus
dopma KOHTpons — 3ayeT

Bonpochkl Anst NpOMEXKYyTOYHOro KOHTPOSA

20. TunoBble oOLEHOYHbLIE cpeAcTBa UM MeToAMYECKME MaTepuanbl, onpegensirowme
npoueaypbl oLleHUBaHUS

20.1. TeKyLMN KOHTPOIb yCNeBaeMocTu

KoHTponb ycneBaemMoCTV MO OUCUMMNINHE OCYLLECTBASIETCS C MOMOLLLIO CneayloLlmx

OL€HOYHbIX CPeacTB:
lMepeyveHb nabopaTopHbIX paboT

1. MemoOsi ebiOeneHuUsi 6UOMaKpOMOeKy

2. Xpomamoepagbudyeckue MmemoOdbl aHanu3a

3. Bnekmpoghopemuyeckue Mmemodbl aHanusa

4. BnekmpoHHasi MUKPOCKOMUS

5. CkaHupyrowasi 30HO08asi MUKPOCKOIMUS

6. CedumeHmMayuoHHbIe MemoObl aHau3a

Mpumepbl NnabopaTtopHbIX padoT

Na6opaTtopHasa paboTta. MeToabl BblaeneHMst GMOMaKpOMONEKyIT.

MaTepuansl n1 o6opynoBaHue: JlabopaTtopHasa ueHTpudyra, ynbTpa3ByKOBOW Oe3MHTEerpaTop,
Habop XMMMYECKMX PEaKTMBOB M OQHOPA30BO NlabopaTopHOro nnactvka, NepcoHarbHbIA KOMMNbIOTED C
OOCTYMNOM B MHTEPHET.

Llenb paboTbl: 0CBOEHME METOAOB BblaeneHus GrnomakpoMonekyrn, Ha npegMmeTe reMornobuHa
KpOBM YernoBeka.

Xop paboTbl

. MoaroTtoBuTb 06pa3seL, KPOBU AOHOpPA.
. OcywecTtBnTb pasgeneHme OPMEHHbIX NIEMEHTOB KPOBU U OT Na3mbl KPOBU.
. OcyLecTBuTb remonus.
. OcywecTBuUTb LEHTPUdYrmpoBaHue.
. CobpaTb HagoCagouHYO XUOKOCTb.
. 3aperucTpmpoBaTtb CNeKTp NOrfnoLweHnsa pactTBopa remMornobumHa.
Paccuntatb KOHLEHTpauuio remorrnobvHa Ha OCHOBaHMM [AaHHbIX 3apermcTpupoBaHHOMO
crnekTpa nornaiieHus.

8. Caenatb 3akntoyeHne 06 abPEKTMBHOCTU BbiAeNeHNE reMornobmHa.

NoOUAWNER

OTBeTUTb Ha BONPOCHI:
1. Nepeuncnnte KOMNOHEHTbI (POPMEHHbIX ANIEMEHTOB KPOBM YenoBeka?
2. lNepevncnmte KOMMNOHEHTbI NNa3Mbl KPOBM YerioBeka?
3. Yto npeacraenset cobon remonna?
2. [lanTe xapakTepucTuKy CTPyKTypbl reMorriobuHa.
3. CchopmynupywnTte 3akoH byrepa-Jlambepta-bepa?
4. Yto Takoe k0adpPULMEHT MOSIAPHON SKCTUHKLMNT?



Tekywas aTtTectaums nNpoBOAUTCA B COOTBETCTBMM C [lOnNOXeHWeM O Tekyllen atTecTaumm
obyvalowmxcs NO  nporpaMMaMm  Bbiclwero obpasoBaHuss  BoOpoHeXckoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywasa atrectauus npoBoauTCcs B (hOpME OTYETOB O BbINOSIHEHMM NabopaTopHOn
paboThl.

OTyeT O BbINONIHEHUM NabOpPaTOPHOM PaboThbl
LLlabnoH oT4yeTa 0 BbiNONHEHMM nabopaTopHOM paboThbl
OtyeT 0 BbiNnonHeHun nabopartopHon pabotbl Ne  <HasBaHWe TeMbl>, BbINOMHEHHOW B paMKax
ancumnnuibel 51.6.43 OOwas u meguumHckasa pagumobuonorus obydarowmmess  kypca <@.1.0.>,
cneumanbHocTb — 30.05.02 MeanunHckasa buodumsnka

Lenb paboTbl:

O6opynoBaHue U maTepmansbl:

Xop paboTbl: (kpaTkoe onucaHne xoda paboTbl C yKazaHMEM MEPBUYHbBIX AAHHbLIX, PACYETHbIX
dopmyrn, pe3ynbTaToB NPOMEXYTOUYHbBIX M KOHEYHbIX PacyeToB; UNMCTPaTUBHBLIN MaTepuan (rpaduku,
doTorpadun n np.), odbobLuarowme Tadbnuupbl)

BbiBOAgbI:

Tpe6oBaHUA K BbIMONMHEHUIO 3aAaHUN (UNK WKalNbl U KPUTEPUMN OLLeHUBaAHUSA):

Kputepuamm oueHnBaHusa BbinonHeHMs nabopaTtopHom paboTbl ABNAKOTCA:

— nogroToBka K 3aHATMIO (ocbopmneHve 3aHsaTus B paboyen TeTpagu B COOTBETCTBUM C
METOAMNYECKUMUN PEKOMEHOALMNSIMW);

— OTBETbI HA YCTHbIE BOMPOCHI MO TEME 3aHATUA U coaepXKaHnio nabopaTtopHom paboTbl;

— aKTMBHOCTb M CaMOCTOATENBHOCTb MPWY BbIMOSHEHUN 3a4aHWUN;

— ocbopmneHne pesynbTaToB B COOTBETCTBMM C METOANYECKUMUN PEKOMEHAALMNSAMY;

— YMEHVe aHanu3upoBaTtb, 00CyXAaTb MOMyYEHHbIEe pe3ynbTaTbl M CaMOCTOSITENBHO
dhopmynmpoBaTh BbIBOAbI;

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

PaboTa cunMTaeTcsi BbIMOSIHEHHOW W 3a4TEHHOW, €CNW CTYAEHT B KOHLUE 3aHATUSI npeacTaBun
OTYET B COOTBETCTBUM C AAHHBIMW METOAMYECKMMU PEKOMEHOALMNSAMN.

Onuncanune TexHonorum nposeaeHund

YCTHbIN ONPOC NO OCHOBHLIM TEPMUHAM MOXET NMPOBOANTLCSA B HaYane/kKoHue
nabopatopHoro 3aHaTUS B TedeHre 10-15 MuH. JInbo yCTHBIM onNpoc NPpoBOAUTCS Noche
BbINOSIHEHUA NabopaTopHON paboTbl NO OCHOBHBLIM 3aKOHOMEPHOCTSIM, BbISIBIIEHHBIM B X04€e ee
BbIMOSNHEHUS.

Bonpocbl ansa yctHoro onpoca

1. Ha namepeHumn kakmx CBOMCTB OCHOBaHbl (ON3NKO-XMMUYECKME MeTOabl aHanmsa?

2. B yem 3aknto4aoTCca AOCTOMHCTBA (PU3MKO-XMMUYECKMX METOAOB aHanm3a?

3. NpueeguTte obnactn NpUMeEHeEHNa (PU3NKO-XMMUYECKUX METOA0B aHanmsa.

4. Kakasi 3aBUCMMOCTb JIEXUT B OCHOBE MCMONb30BaHNA (PU3NKOXMMUYECKUX METOAOB B
KONM4eCcTBEHHOM aHanuse?

5. NpuBeanTte knaccugukaunio PU3MKO-XMMUYECKUX METOAOB aHanu3a rno namepseMomy
napameTpy. Kakue rpynnbl METOA0B MCNOMb3YOTCA Hanbonee 4yacto?

6. Nante onpegerneHuss U NOSICHUTE criedylolmne TEePMUHbI: CNeKTp, WHTEHCUBHOCTb
N3ny4yeHnsi, ONUHA BOSHbI, BOSIHOBOE YUCMO, ChnekTpasribHas LWMpUHA Monockl, (POTOH,
nornoLieHne, ncnyckaHme, OCHOBHOE COCTOSHME, BO3OYXAEHHOE COCTOSIHME.

7. Jante knaccudmkaumo oNnTU4ECKMX METOA0B aHanumaa (no usydaembliM obbektam, no
XapakTepy B3auMOAENCTBUS 3NEKTPOMAarHUTHOrO U3fnyyYyeHus ¢ BELLEeCTBOM, MO MUCMNOSIb3yeMOon
obnacTn anekTPoOMarHMTHOro CnekTpa, No NpUpoae aHepreTUYECKUX Nepexoaon).

8. Ha kakom npuHuune ocHoBaHbI CrekTpanbHble MeToAbl aHanm3a?

9.KakoBa npupoga M MNPOUCXOXKAEHNE ATOMHbIX 3MUCCUOHHBIX chekTpoB? [lovemy
aTOMHbIE CMEKTPbl UMEIOT NIMHENYaTbIN XapakTep?



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

12. KakoBa porb nnamMeHu npy atToMHO-abCcopbLMOHHBIX onpeaeneHnax?

13. OnnwmTe NpUHUMNNAnbHY0 CXeMY aTOMHO-abCopOLIMOHHOIO aHanmsa.

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

15. TMpvBeante MPUHUMNMANbLHYID CXEeMy MNlaMEHHOr0 aTOMHOabcopOLUMOHHOrOo
cnekTpomeTpa

16. OnuwuTe 3agayn, pewaemMble MeTogamm aToMHO-abcopObLMOHHOIo aHanumaa.
17. KakoBbl JOCTOMHCTBA U OrpaHNYeHns MeTo40B aTOMHOabCcopOLUMOHHOro aHanmsa?
18. OnnwmTe NpUHUMNNAanbHY0 CXeMY aTOMHO-abCopOLIMOHHOIO aHanmsa.

19. Kakas Marematmyeckasi 3aBUCMMOCTb WCMONb3yeTcd B MeToAe aTOMHO-
abcopbumoHHoro aHanmnsa?

20. [lpuBegute nNpUHUMNMANBHYID CXEMY MNaMEHHOro aToMHoabcopOUMOHHOMO
crekTpomeTpa

21. OnuwnTe 3agayu, pellaemMble METOAaMU aTOMHO-abCopOLIMOHHOIO aHanunsa.
22. KakoBbl JOCTOMHCTBA U OrpaHMYeHUs METOI0B aTOMHOa6CopOLIMOHHOro aHannsa?

23. B yem 3aknoyaeTca CywHOCTb MeTo4a AMUCCUOHHON (boTOMEeTpumn nnameHn? Kakne
OCHOBHbIE NMpneMbl paboTbl UCNOSL3YOTCA B 3TOM MeToae?

24. Kakve JOCTOMHCTBA U HeJoCTaTKU UMeeT MeToA?
25. OnuwnTe 3agayu, peliaemble MeTogaMmm OTOMETPUMN NNaMEHMN.

26. B 4eMm 3akniyarTCss WMCTOYHUKM OLWIMOOK MeToda 3MWUCCUOHHOM OoTOMETPUM
nrameHu?

27. KakoBa npupoaa SItOMUHECLEHTHOIO U3ny4YeHna?

28. Kaknum obpasom knaccuuumpyroT MeToabl MIOMUHECLEHTHOro aHanusa?

29. Ha yem OCHOBaH Ka4yeCTBEHHbIN NIIOMUHECLIEHTHbLIN aHann3?

30. OT yero 3aBUCUT WHTEHCUBHOCTb JOMUHecUueHumMn? Kak oHa cBs3aHa ¢
KOHLEHTpaumen?

31. KakoBbl 4OCTOMHCTBA U HEAOCTATKN MIOMUHECLEHTHOro aHanuaa?

32. Kakve wmeToabl MCMOMb3ylT AN OnNpedeneHust KOHUEeHTpauuu BelwecTBa B
NIOMUHECLEHTHOM MeToAe aHanu3a?

33. Ha 4yem ocHOBaH KONMYECTBEHHbIN JTIOMUHECLIEHTHbI METO, aHanmsa?

34. Kakue BellecTBa MOXHO aHanuampoBaTb C MOMOLLbIO NIIOMUHECLEHTHOro mMeToda
aHanunsa?

35. Ha yem ocHoBaH 3akoH CTokca — Jlommena?

36. [Inst Yyero ucnonb3yeTcs NPaBuo 3epKanbHON CUMMETPUN CNEKTPOB MOrMOLWEeHUs n
n3nyyeHnsa?

37. YT0 Takoe BbIXO4 MIOMUHECLEHLMM M OT Yero OH 3aBUCUT?

38. Ha 4yem ocHoBaH 3akoH BaBunosa?

39. YTto Takoe TyweHune nomuHecueHumn? Kakune Buabl TylLEHWs Bbl 3HaeTe?
40. MNpuBegnTe cxemy npocTenLlero griyopumerpa.

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

42. B yem 3aknio4yaeTcsl CyLIHOCTb MeTOoAOB pasaeneHusa? lMepeyncnute U3BeCTHble
cnocobbl knaccudmrkaumm MeTogoB pasaeneHus.

43. B 4yem 3akniyaeTcs CyWHOCTb METOAOB KOHLUEHTPUPOBAHUA MUKPOINIEMEHTOB?
[MepeyncnuTe OCHOBHbIE BUObl KOHLEHTPUPOBAHUSI.

44. Mo KakuM KpUTEpPMSIM KrnaccuduumpyoT MeToabl pas3aeneHuns n



KOHLUEHTpUpOBaHUA?
45. Yem onpepensaeTcs BbIGOp MeTOAa KOHLEHTPUPOBAHMSA U pasgeneHna?
46. Yem otnnyatotcs rmépuaHbie 1 KOMBUHUPOBAHHbLIE METOAbI aHANUTUYECKOM XUMUN?

47. Tlepeyncnnte OCHOBHble [AOCTOMHCTBA M HeAOCTaTKM METOAOB pasdeneHus U
KOHLEHTpMUpOBaHMA?

48. Ha 4yem ocHoBaHbI COp6LI,VIOHHbIe MeToabl pa3geneHna n KOHLI,eHTpVIpOBaHI/IFI?

49. lMNpuBeanTe Knaccudukaumio copOLMOHHBIX METOAOB MO MexaHusMy copouumn u
cnocoby ocylecTBneHns npouecca.

50. lMNpuBeauTe npumepbl Haubonee pacnpoCTPaHeHHbIX COPOEHTOB M Mnepedncnute
TpeboBaHUs, NpeabsBNAEMbIe K HAM.

51. Nepeyncnute KONMYECTBEHHbIE XapakTEPUCTUKN COPOLIMOHHBIX METOLOB.
52. Yto npeacraesnsaeTt cobon nsotepma copbummn? Kakon sug oHa nmeet?

53. [lpuBeaute MartemaTnyeckoe BblpaXeHne ypaBHeHusi PpenHanuxa. Kakyto
3aBUCUMOCTb OHO OTpaXkaeT?

54. [Ina 4ero ucnonb3yeTcs ypaBHeHue JIaHrmiopa? [NpuBeaute ero matemMatuyeckoe
BblpaXeHue.

55. B yeMm 3akniyarTcs AOCTOMHCTBA COPOLMOHHBIX METOLOB?

56. B yem cywHOCTb Xpomartorpaduyeckoro metoga aHanusa? BcnoMHuTe uctopuio
OTKPbITUSA 9TOr0 MeToAa.

57. KakoBbl 4OCTOMHCTBA U HEAOCTATKN XpoMaTorpacgpumm?
58. HazoBuTe obnactu ncnonb3oBaHWsi XxpomaTorpaguyeckmx MeToaoB.

59. Kak knaccudpuumpytoT xpomaTtorpaduyeckme mMetogbl Mo arperaTHOMY COCTOSHWUIO
npUMeHsaeMbIX bas, MexaHn3amy pasgeneHnsa n NPUMeEHsIEMon TEXHNKE?

60. Kak obHapyxusatT U NaeHTUPUUNPYIOT KOMMNOHEHTbI HA BYMaXXHbIX U TOHKOCITOMHbIX
Xpomarorpammax?

61. Kakne napameTpbl xpoMatorpadmyeckoro nmka Mcrnonb3yrT ANs KONMYEeCTBEHHOMO
aHanusa?

62. B KakuMx cny4vasix B KONMYECTBEHHOM XpoMaTtorpaduMyeckom aHanm3e Wu3mepsitoT
BbICOTY NMKa? nnowiagb nuka?

63. Ha u4yem oOcCHOBaH Ka4yeCTBEHHbIi aHanuM3 B  PasfM4YHbIX  BapuaHTax
XpomaTtorpaduyeckoro pasgenerun? Npueseaute npumepsbi.

64. Kak ocywecTBnAT KOMMYECTBEHHbIN XpomaTtorpaduyeckmn aHanms? B 4yewm
CYLLHOCTb MeTOA0B HOpManusaumm (HOPMUPOBKK), BHYTPEHHETO U BHELLHEro ctaHaapTa?

65. Kak ocyuiecTtBnseTca KadyeCTBEHHbIN M KONMYECTBEHHbIA aHanmn3 B OCago4YHOM W
GymaxkHOWM pacnpenenuTenbHon xpomatorpadpumn?

TpeboBaHWs K BbINOMHEHWUIO 3a4aHUI (UK LWKanbl U KPUTEPUUN OLLEHMBAHWUS)
OueHka «omnu4Ho» unu “3a4em” cmasumcs cmydeHmam, Komophble:

* deMOHCMpPUPYrOM 3HaHUe OCHOBHOU flumepamypbl, PEKOMEeHO08aHHOU y4ebHOU
rpozpamMmoli OuUCUUNIUHbI;

* grraderom Hay4yHoU mepmuHorioauel;

* 3Harom ghusuyeckue rnpPUHYUnbl Memooos, b510K-cxeMbl U NMPUHYUNUaibHble CXembl
npubopos, ocobeHHocmMu usmepeHul u hopmy ebidagaemou npubopamu UHghopmayuu, a
makxe yMerm uHmeprpemuposame rosly4eHHy UHGOpMayuro;

* ymerom ebibupambs MemoOdbl uccriedogaHusi, adekeamHble cmosiwel rnpobrieme;

* JI02UYECKU MPasusibHO U3ria2arm omeemsl Ha 80rPOCkl, yMerom deniame
060CHOBaHHbIE 8bIBOObI;

* deMOHCMpuUpyom criocobHOCMb caMoCMOsIMesIbHO pelwams 1ocmaessieHHble
rnpernodasamersem rpobrneMHsbie cumyayuu;



* [1pU omeeme Ha 80r1pocChI OonyCKafom OWUBKU U HEMOYHOCMU 8 U3/I0XKEeHUU, Komopeklie
CUJIbHO He 8JIUArm Ha CywWwHOCMb usriacaemMoeco Mmamepuaria.

OueHka "xopowo" unu “3avem” cmagumcsi cmyOeHmam, Komopble:

* [10Ka3bl8aom 0OCMamoyYHO roJiHble U 2/1yboKue 3HaHUs Mpo2paMMHO20 Mamepuarna
10 NPOCMpPaHCMEEHHO pacrpedesnieHHbIM duccunamueHbIM cucmemam;

* deMoHCcmpupyrom 3HaHUe OCHO8HOU U Hauboriee 8axXHOU O0MosTHUMeIbHOU
Jniumepamypsbl, peKoMeHO08aHHOU y4ebHOoU rpozpamMmoli QUCUUMTUHBI;

* noddep>xusarom QUCKyccuro ¢ npernodasamenieM o bonbwuHcmMa8y 8orpocos bunema;

*fipu omeeme Ha 80r1pPocChkI aOI'IyCKaI'OITI OwubKU U He3Ha4YumesibHble HemMo4YHOCMU 8
U3J10>KeHuUUu, Komopsble CUJ/IbHO He 8JIUAKM Ha CyWHOCMb u3jilacaemMoeco mamepuara,

OueHka "ydoernemeopumernbHO" unu “3a4em” cmasumcsi cmyodeHmam, Komopable:

» deMoHcmpupyrom docmamoYHbil 06bem 3HaHUU o meopuu OUHaMU4YeCKUX CUCMEM 8
paMKax rpoepamMmbi;

* r10Ka3bl8arOm yceoeHuUe OCHOBHOU y4ebHoU numepamypbl Mo ecem pasdenam
rnpozpammbl;
* noddepxxusarom QUCKyccuro ¢ rnpernodasamersieM o omaoesibHbIM 8oripocam bunema;

* [1ipU omeeme Ha 80ripocChkl OOI'IyCKaI'OI’n OWUbKU U HEMOYHOCMU 8 U3/TOXEeHUU
Mamepuara.

OueHka "HeyOoeriemeopumesibHO" unu Hezad4em cmasumcsi cmyodeHmam, Komopble:
* rloKa3blearom hpacmeHmapHble 3HaHUsi OCHOBHO20 MpogpaMMHO20 Mamepuarna;

* He srladerom ecell Hay4YHoU mepMuHosioauel rno meopuu OUHaMuU4YeCcKux cucmem;

* He MO2ym omeemumb Ha KOHKpemHbIl 80rpoc rnpernodagamerisi.

» donyckarom rpuHyunuarnbHblie oWuUbKU 8 omeeme Ha 80r1pPOChI;

» demoHcmpupyrom rpoberibl 8 3HaHUSIX, HEYMeHUE adeKeamHO 8bIbupame Memoodbl Oris
pelweHusi nocmassieHHbIX rnpernodasamesiem rnpobrem, HeyMeHue uHmeprnpemuposame,
obpabambieamp 5102U4eCKU U MameMamuyecKku rnpedcmassieHHble rpernodagamesniem
3KcriepuMeHmaribHble OaHHbIe.

20.2. NMpomexyToyHasa aTrecTauums
lMpomexyTouHasa aTtTecTaumsi N0 AUCUUNIIMHE OCYLLECTBASETCSA C NMOMOLLLIO CreayoLwwmx
OL€HOYHbIX CPeacTB:
lNMepe4yeHbL BONPOCOB K 3a4eTy
. MpyHUMNBI PM3MKO-XMMUYECKOrO NCCrEeaOoBaHUS.
. [paBmeTpuyeckmit aHanus.
. Bugbl ueHTpndpyrnposaHus.
. TUTpUmMeTpuyeckn aHanus.
. MeToa KMCNOTHO-OCHOBHOIO TUTPOBAHUS.
. MeToa OKMCNeHMsi-BOCCTAHOBNEHUS.
. OCcHOBbI NepMaHraHaTOMEeTPUMN.
. OCHOBbI MOAOMETPUMN.
9. MeTopg apreHTOMETPUMN.
10. PaspyLueHune KNneToK N aKCTpaKLmA.
11. PacTtBopbl, MCNonb3yemMble OS5 9KCTpaKLUmK.
12. AbcopbumoHHas xpomaTorpadums.
13. MloHoobmeHHas xpomaTorpadums.
14. AdpduHHaa xpomaTorpadus.
15. OcHoBbI gnddepeHumansHoro metoga oToMeETPUN.

00O ~NO Ok~ WON =



16. OnpefeneHne cogepxaHus xenesa no TpunoHy b.

17.Ponb (pn3NKO-XMMMUYECKMX METOLOB aHanu3a B pa3BUTUM HAykKn U B MEeXOUCUUMIMHAPHOM
B3aMMoOencTBum

18.Knaccudpmkaums uanyecknx MeTodoB, MPUMEHSIEMbIX ANS UCCNEeAoBaHMS BELLECTB:
cnekTpanbHble, AMMPaKLUNOHHbIE, MAarHUTHbIE, SMEKTPUYECKNE, MacC-CriekTpOMeTpUYecKme.

19. Knaccudmkaums cnektpanbHbIX METOLOB: NO cnocoby HabnoaeHus.
20. TexHuka n metogmka MK-cnektpockonuun n cnektpockonuu KP.

21. AbcopbumoHHasa cnekTpockonusa B BuaMMon M Y® obnactax kak MeTond uccreaoBaHus
3NEKTPOHHBIX CMEKTPOB MHOrOATOMHbIX MOJEKY/.

22. _OneKTpOHHble CNEKTPbI NOrMOLLEHNsI OTAENbHBLIX KNaCcCOB OpraHNYeckux CoOeaNHEHWIA.

23.dunsnyeckne ocHosbl cniektpockonun JMNP n AMP. MNMpumeHeHne 3P B aHanUTUYeckux
uensx.

24. MeToabl OTOMETPUYECKOrO aHanmn3a. TexHuka U MeTouKka aKCnepumMeHTa.

25.PaccesiHie 1 MOrnowleHne cBeTa pacTBoOpaMu, COAepKalluMMU B3BELLUEHHble YacTulpbl.
TexHuKka n MeToanKa aKCnepumMeHTa.

26.ypaBHeHme norroweHunda ceeTa. KOS(b(bI/ILI,VIeHT SKCTUHKUUUN N MOJTAPHOIo MNMorrfoweHnA.

27.9nekTponpoBoaHocTb.  KoaddumumeHTbl  anekTponpoBoaHOCTU.  KoHaykToMeTpudeckoe
TUTPOBaHMeE.

28. MemodkI ebideneHusi 6UOMaKpOMOeKyI
29. Bnekmpoghopemuyeckue MemoOdbl aHanu3a.
30. 3riekmpoHHasi MUKPOCKOMNUS U ee 8UOdhbl.

31. KpuoanekmpoHHasi MUKPOCKOIUS.

32. CkaHupyrowas 30H008asi MUKPOCKOMUS KakK UHCMPyMeHm uccriedosaHusi 6uonino2uy4eckux
0b6beKkmos.

33. CedumeHmauyuoHHble Memo0obl aHanu3a.
34. Memod duHamu4ecko2o ceemopacceusaHus.
35. KoHgboKaribHasi u ¢hriyopecuyeHmHas MUKPOCKOIMUSI.

36. OCHOBHblE OTNNYNSA KPUOISNIEKTPOHHOM MUKPOCKOMUN N KPUOISEKTPOHHOM ToMorpadgum ot
npocBeYnBatoLLLEN INEKTPOHHOM MUKPOCKOMNUMN.

37. NMpUHUMNBI CKAHUPYIOLLLEN 3NTEKTPOHHOM MUKPOCKOMUN.

38. MNp1HUMNbI aTOMHO-CUIIOBOW MUKPOCKOMUN BUonornyecknx o6 bekTos.
39. MpuHumn pernctpaumm cnektpos AMP 1 nx nntepnpetaums.

40. MpuHUmn pernctpaummn cnektpoB AP n nx nutepnpetayms.

Mopsipok opmmpoBaHns KMIM. Bonpock! rpynnnpytoTcs B GuneTsbl, Kaxabii 1 KOTOPbIX
COOEPXXMT MO 2 BoMnpoca.

OnncaHue TexHornormm npoBeaeHus
3ayeT npoBoAUTLCSA B YCTHOM chopMe. CTyAeHThl BbITArMBatoT GUneTbl, Nocne Yero MM JaeTcs
30 MVHYT Ha noaroToBKy oTBeTa. o NCTEYEHNIO 3TOrO BPEMEHM CTYAEHT YCTHO OTBEYaeT no
3aroTBNEHHOMY KOHCMEKTY.

TpeboBaHus K BbINOMIHEHUIO 3a4aHUK, LIKarbl U KPUTEPUM OLLEEHUBAHUSA
OueHka «OTNNYHO» CTaBUTCH, ECIU:
cogepxaHue oTBeTa Ha MepBbi, BTOPOM M TPETUA BOMPOCHI NpeacrtaBnsdeT cobon CBA3HbIN
pacckas, B KOTOPOM MCMNOMb3YyTCA BCE HeobBXoAUMbIE MOHATUS MO AaHHOM Teme; pacckas
COMPOBOXAAETCH NOACHAOLMMN PUCYHKAMU U B OTBETE OTCYTCTBYHOT OLUNGKMN.

OueHka «XOopoLwo» CTaBUTCA B Cltydae npaBuUiibHOro, HO HEMOJTIHOIo OTBETa Ha BONPOCHI, €CIu:



OTCYTCTBYKOT HEKOTOpble HeCylleCTBEHHbIE JdJIEMEeHTbl coAepXaHuA; nNpUucyTCTBylOT BCeE
NOHATUA, COCTaBlidlOLLMEe OCHOBY coAepXaHundAa TeMbl, HO Npun uX pacKkpbiTUK O0NyLleHbl
HETOYHOCTM UMW HEe3HauYUTEenNbHble OLINOKMY, KOTOpble CBUAOETESIbCTBYKOT O HEeOOCTaTOYHOM
ypoOBHE oBnageHnd otaesibHbIMN YMEHUAMN.

OueHka «yaoBneTBoOpuUTEsibHO» CTaBUTCA, ECIN:

B OTBETE Ha BOMNPOCHI OTCYTCTBYIOT HEKOTOPbIE MOHATUS, KOTOPbIE HEOOXOANMbI AN1S1 PACKPbITUS
BOMnpoca 6uneTa, HapyLlaeTcs NorMka U3noXxeHus matepuana.

OueHka «HEeyOoBIETBOPUTESIBHO» CTaBUTCA, €CIn:

B OTBETE Ha BOMPOCbI MNPAKTUYECKM OTCYTCTBYHOT MOHSATUS, KOTOpble Heobxoaumbl Ans
PacKpbITUS COAep)XaHUs TEMbI.



