degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: DUBUKO-XUMHUYECKUE METO/IbI aHAIU3a
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy coctaBui: K.1. KoryxoBa, cnieruanuct

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuuHCKol Gunku 15.06.2023



AHHOTANMA

Kypc siBusieTcss CBS3YHOIIMM 3BEHOM MEXIY OOIICHMHCTHTYTCKUM U (PaKyJIBTETCKUM 00pa30BaTeIbHBIMH
[UKJIAMH, HAISJHO JEMOHCTPHPYIOLIMM BO3MOXKHOCTH NPUMEHEHHMsI 3HAHMW M3 OOIIEH W TeopeTHYeCKOH
(bU3MKH, IPUKIATHON MaTEMAaTHKH K MPAKTHYECKUM 3a/lad4aM HCCIICIOBAHUS MOJICKYJISIPHBIX CUCTEM, HAaHO- U
OuorexHonoruu. JlucuuiuinHa BKiIOYaeT B ceds CeMUHAphl M J1a0OpaTOpHbIM NpakTUKyM. Ha 3aHATHIX
CTYACHTBI 3HAKOMSTCS C MacC-CIIEKTPOMETpPHUE, Tra30-aJCOpOIMOHHON WM KHIKOCTHOH Xpomarorpaduei,
MOJICKYJISIDHOIM CIIEKTPOCKOIHMEH, CHEKTPOCKONUEH JJIEKTPOHHOTO W SIEPHOrO MAarHWTHOTO pPE30HaHca,
aTOMHO-CHJIOBOH MUKpOCKomuei. [IpoBoauTcss mpakTHyeckas MOArOTOBKA K JaJbHEHWIIeH CaMOCTOSTEIbHOM
pabote B o0nacTu GU3MKH KUBBIX CUCTEM, OMODU3NKH, ONOMH(DOPMATUKH, HAHOTEXHOJIOTHH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HaKOMJICHHEC 06yqa101u14xc;{ C OCHOBHBIMH IIPUHIUIIAMU COBPEMECHHBIX (bPIBI/I‘ICCKI/IX MCTOO0OB

HUCCIICAOBAaHUA  MOJICKYJISIPHBIX

CUCTEM H HX

MMpaKkKTU4YCCKasd IIOATOTOBKAa K z[anLHeﬁmeﬁ

CaMOCTOATENBHON paboTe B 001acTH OMOXUMUH, OMOMU3UKH, PUIUKH JKUBBIX CUCTEM, MOJCKYISIPHON

61/IOJ'IOFI/II/I, HaAHOTCXHOJIOT'HUH,

- O3HaKOMJICHUC CTYACHTOB C OCHOBHBIMHU (1)I/I3I/I‘-ICCKI/IMI/I n (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I MCTOOAaAMU

KOJIMYCCTBCHHBIX M Ka4CCTBCHHBIX I/ICCJIGI[OBaHI/Iﬁ

HAHOYACTHII, TOBEPXHOCTEH U JIp.)

3agauu AU CHUILIHHBI

00BEKTOB (MOHGKYJIHPHBIX CHUCTCM, BCIICCTB,

- (opmupoBaHue 0a30BBIX 3HAHWH M NPEACTABICHUH O (QyHIAMEHTAJIBHBIX 3aKOHAX M OCHOBHBIX
METO/IaX MCCIIEeNOBaHUS (PU3UKO-XUMHUUECKUX CBOMCTB M CTPYKTYPBI CIOXKHBIX BELIECTB, B TOM UYHUCIIE

cMeceil  OHMOJIOrMYECKOro

MPOUCXOKIACHUA, a

TaKXC OBJIaACHHUC OCHOBHBIMHU MCTOAAMU

(1)I/ISI/IKO-XI/IMI/ILICCKI/IX I/ICCJ'IC,I[OBaHI/Iﬁ MOJICKYJISAPHBIX U OMOJIOTHMYECKHX O6’L€KTOB;

- O3HAKOMJICHHUC CTYACHTOB C MIPHHOUIIAMU W MNOOAXOAAMH COBPCMCHHBIX (I)I/IBI/I‘IGCKI/IX MCTOO0B

HCCJICAOBAaHNA MOJICKYIAPHBIX CUCTEM,

- TIpHOOpeTeHNEe CTYICHTaMH TEOPETHYECKUX 3HAHWN, NPAaKTHYECKHX YMEHHMH M HaBBIKOB B 00JacTH
COBPEMEHHBIX (PU3NUECKUX METOIOB HCCIIEIOBAHUS MOJICKYJSIPHBIX CHCTEM;

- OKa3aHHuce KOHCYJ’ILTaLII/Iﬁ U oMo CTyaACHTaM B IIPOBCIACHUU COOCTBEHHBIX TCOPCTUYICCKUX U
SKCIICPUMCEHTAJIbHBIX HCCJICIOBAaHUI Ppas3IMIHbIX CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH u3yyarb, aHaTHM3UPOBATH,
HCIOJIB30BaTh OMOJIOTHYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(pU3NYECKUX, XUMHUUECKHX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl M MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, mMpoeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus




OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUIA

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHHUE, BHIIOIHATH
TEXHOJIOTHYECKUE ONIepaLlUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTMYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUN

OIIK-6.2 CriocoOeH K OIleHKE, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I[IK-1.5 VYmeer crpouth MareMaTHUECKHE MOJENH JUIS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW peMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0beMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymncieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- 6a30BYI0 TEPMUHOJIOTHIO, OTHOCAIIYIOCS K (PU3UKO-XMMHUYECKUM METO/IaM HCCIICIOBAaHMS;

- KJIaccupuKaurio (GU3NIECKUX METOIOB HCCIIECIOBAHUS;

- OCHOBHbIE [TOHATHUS U 3aKOHBI, JISKaII1e B OCHOBE Pa3IMUHbIX METOOB;

- OCHOBHBIE XapaKTEPUCTHUKN U3MEPSIEMBIX BEIMUUH U U3MEPUTEIBHBIX CHCTEM;

- YUCJICHHBIC MOPSAKH BEJIMYNH, XapaKTEePHBIE ATl Pa3INUHbIX pa3/esioB (GU3NKU, XUMUHU, XMMUYECKOH

¢buzuky;

- IPUHIMIIBI K METO/IbI TIOCTPOCHHUS CIIOXKHBIX H3MEPHUTEIIBHBIX CHCTEM;
- TEXHHYECKHE OCHOBBI CO3/IaHHS U3MEPHUTEIBHBIX CUCTEM B pPaMKaX IPOTpaMMbI TUCIUTLTHEI,
- METO/IBI 00Pa0OTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX;

- OCHOBHBIC ()U3UYECKUE METOJIBI MCCIICIOBAHUS MOJICKYIISIPHBIX CUCTEM, UX XapaKTEPUCTUKH.

YMETb:




- a0cTparMpoBarbCs OT HECYIIECTBEHHBIX BIMSHUN TPU MOJEIUPOBAHUM pPEajbHBIX (PH3NUECKUX
CUTYALUii;

- JeNaTh MpaBUIIbHBIE BHIBOJIBI U3 COIIOCTABJICHHS PE3yIbTaTOB TEOPHH U IKCIIEPUMEHTA;

- HCMOJb30BaTh CTATUCTUYECKUE METOJIBI pacuéTa TEPMOJUHAMUYECKUX BEITUYNH;

- TIPOM3BOAUTH YMCIICHHBIE OLIEHKH 10 TMOPSAKY BETUUHHBL;

- JIeNaTh Kaue€CTBEHHEIE BBIBOJIBI TIPY MIEPEXO/IE K MPEACITHHBIM YCIOBHASM B H3y4aeMbIX MpodIeMax;

- 00ecrne4nTh U OIEHHUTD J0CTOBEPHOCTH MOTy9aeMbIX PE3YIIBTATOB;

- BUJIETh B TEXHUYECKHUX 3a7a9aX (PU3MIECKOE COACpKAHUE;

- paboTarb Ha COBPEMEHHOM, B TOM YHCJI€ U YHUKAJIBHOM DKCIIEPUMEHTAIILHOM 000PY/I0BaHUY;

- IUIAHUPOBATh ONTUMATbHOE NPOBEJCHUE CI0KHOTO AKCIIEPUMEHTA;

- MOJy4YUTh HAWIYYIINE 3HAUEHUS H3MEPSIeMBIX BEJIWYMH W TPAaBWIBHO OIEHUTHh CTEMEHb HX
JIOCTOBEPHOCTH;

- BBISICHUTh HCTOYHHKHM TOTPENTHOCTEW MNPOBEAEHHBIX H3MEPEHM M paccyuTarh MOTPEIIHOCTh
OKOHYATEJIbHBIX PE3YJIbTATOB;

- Ha JTarne M3MEpeHuH, 0 00paboTKH Pe3yNIbTaToB M3MEPEHUH COBPEMEHHBIMH KOMIBIOTCPHBIMHU
METOJ]JaMHU, OT PYKH OBICTPO W TPAMOTHO MOCTPOUTH HEOOXOMUMBIE TpadUKH, KOTOPHIE ITOKAXKYT,
MPaBHIILHO JIM paboTaia anmaparypa, pa3yMHO JIi BEIOpaH AUana3oH W3MEPeHUH | T.11.;

- TI0JIb30BAThHCS CIIPABOYHON JIUTEPATYPOH HAYYHOTO M MPUKIIATHOTO XapaKTepa Jyisi OBICTPOTro ToucKa
HEOOXOIUMBIX (PU3UKO-XUMHUYECKHUX TaHHBIX U TIOHSTHIA;

- OTIPECNIATh KOJMWYESCTBEHHBIC MapaMeTpPhbl XWMHUYECKHX PEaKIUil, MPOIECCOB W OOBEKTOB B
3aBHCUMOCTH OT 33/IaHHBIX SKCIIEPUMEHTAIBHBIX YCIOBUH.

BJIAJIETD:

- HaBBIKAMH CaMOCTOSITEJIBHOW paboThl B J1a00OpaTOpPUM HAa CIOKHOM OKCIIEPUMEHTAIEHOM
000pyI0BaHNH;
HaBBIKAMH OCBOEHHUSI OOJIBIIOro 00béMa HH(pOpMAIUH;
KyJIBTYPOI TOCTAHOBKU M MOJICITMPOBAHUS (PH3MUYECKHX 3a/1a4;
AJIEMEHTAPHBIMU HABBIKAMH pabOTHI B COBPEMEHHON (PU3NKO-XUMHUYECKOM J1abopaTopu;

HaBBIKAMH T'PaMOTHOH OOpa0OTKH pe3yJIbTaTOB OMBITA M COMOCTABICHUS MX C TEOPETUUSCKUMH U
CIIPaBOYHBIMH JIAHHBIMH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OO6uue mpodiaemMbl U3MEPEHHH 4 12 20
2 OnTHyeckasi ClIeKTPOCKOIHS 8 12 25
3 Panunocnexrpockonus 6 12 20
4 Xpomarorpadus 6 12 20
5 Macc-cnekTpoMeTpust 6 12 20
Hroro yacos 30 60 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 ygac., 5 3ad.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)



1. O6mume mpobIeMbl U3MEPEHUIA

MeTtoasl U3MEpEeHU: OTKJIOHEHUH, pa3HOCTHBIN, HylIeBoi. CTpaTeruu U3MEepeHuil: KOrepeHTHbIE U
cllydailHble  BBIOODKHM, MYJbTHUIUIEKCHpOBaHME. [lorpemHoctn aHamoroBbIX M LU(QPOBBIX
U3MEPHUTENbHBIX YCTpOHCTB. CucTeMaTndyeckue M ciaydaiHble OMMOKH. VICTOYHMKHM OIIMOOK.
ITomexn, 1mymsl. XapakTEPUCTHKH H3MEPUTENBHBIX CHUCTEM: UYyBCTBUTEJIBHOCTH, IOPOT
OOHapyKeHMs, paspeularonias CHocoOHOCTb, JUHAMHYECKHHM IUana3oH, HEIMHEHHOCTb, IoJIoca
nponyckanusi. CTaTUCTUUECKHE M CIIEKTPAIbHBIE XapaKTEPUCTUKU CIy4YalHBIX BeanuuH. DyHKIus
pacmpeneneHust ciay4aiHOW BenuumHBL. [IpeoOpazoBaHume curHamoB. YacTOTHBIM — CIIEKT.
[IpeobpazoBanue Oypeoe.

2. OnTtuyeckas CIICKTPOCKOITUA

[Mornomenne cBera BemecTBOM. 3akoH JlambGepra—byrepa—bspa. Crekrpsl momiomeHus,
UCIyCKaHUs U paccesiHus. PagnanmonHoe BpeMst ®HU3HH U HCTUHHOE BPEMSl JKU3HU BO30YKIEHHOTO
COCTOSIHUSI. VIHTEHCUBHOCTH CIEKTPAJIBHBIX JIMHUM. POpMa M IMIMPUHA CHEKTPAJIbHON JIMHHM.
EcTtecTBEeHHOE, TOTNIEPOBCKOE M CTOIKHOBHUTENIBHOE YIIUPEHHUE CIIEKTPAIbHBIX JIMHUNA. AmmaparHas
LIMpUHa JUHUM. PaBHOBECHOE TeIUIOBOE uU3NyuyeHHE. VICTOUHMKM M3JIydeHUss B Ppa3IMUHBIX
CHEKTPaJIBHBIX Juana3zoHax. [[puMepsl HCTOYHMKOB PAaBHOBECHOTO U HEPABHOBECHOT'O M3ITyUYEHHUS.

[lpuemMHukn  w3nmydeHwss Ha  OcHOBe  BHemHero  Qortodddekra. [lpuHmun  pedcTBUs
¢dorosnekrponHoro ymHoxuTens (PIY). [lpueMHHMKM H3IydeHHUS HA OCHOBE BHYTPEHHETO
¢dorodpdexra. lllympl 1 HOpOr 4YyBCTBUTEIBHOCTH IETEKTOPOB SJICKTPOMAarHUTHOTO H3ITy4YCHUSL.
KBanToBbIi1 BbIXOH. [IpeMHHKH W3TydeHHs IJIS Pa3IMYHBIX CHEKTPABHBIX JHAna3oHOB. Kiacchr
CIIEKTPAJILHBIX NPUOOPOB: CIIEKTPOCKONBI, CIEKTPOrpadbl, MOHOXPOMATOPBI, IOIMXPOMATOPHI.
Jlucneprupyronme dJIEMEHThl  CHEeKTPAabHBIX NPUOOpPOB: MpH3Ma, IU(PPAKIHOHHAS pelIeTKa,
unTepdepomerp. Pazpemiaromas ciocoOHOCTh CIIEKTPAIBHBIX IPUOOPOB.

CnexTpaspHble JHana30Hbl M COOTBETCTBYIOUIME UM CTEIICHH CBOOOJBI B MOJIEKYISIPHBIX CHCTEMaXx.
BpamarensHple CIEKTpl M MHKPOBOJIHOBAs CHEKTPOCKONUA. Mopenp KECTKOro poTaropa.
KonebarenbHble crieKTpbl W WHpPaKpacHas CHEKTPOCKONHs. ['apMOHHUYECKUN M aHTapMOHHYECKUH
ocumiusaTopsl. Konebanusi mHoroaromubix MoJekyn. KoneOarenbHo-BpalnaTenbHbIEe TMEpPEXonbl B
JBYXaTOMHOM  MOJIEKYyJe. OJEKTPOHHblE IIEpeXOAbl U  CHEKTPOCKOIMS B  BHIUMOM U
YABTPapHOIETOBOM Jana3oHax. OJIEeKTPOHHO-KOJIe0aTeTbHO-BpallaTeIbHbIe IepPEXOABI.
[Mpubmuxenne bopua-Omnmenreiivepa. [lpunnun  ®panka-Kongona. IlpaBuna orbopa B
3NIEKTPOHHO-KOIEe0aTeIbHO-BpaIIaTeNIbHBIX CIIEKTpax. JucconuanroHHbli mpeaest CeKTpa.

JlromuHecueHms u ee mnoxatunbl. dDmyopecueHTHas —crekTpockorus.  DiyopecreHuMsS U
dochopecriennus. KBaHTOBBIH BbIX0J] (DITyOPECICHIIMU U BPEMSI )KU3HU BO30YKIEHHOTO COCTOSHHSL.
[Mpoueccyt Tymenus ¢uyopecuenuun. [lonsipuzanmss wu3nydeHus 1pu  (IIyOpECICHIMH, €€
npUMeHeHHe. be3bI3iyyarenbHblil IepeHOC SHEPTUH U OLIEHKA PACCTOSHUS MEXIY XpOMO(OPHBIMU
rpyIIamMu.

CHeKTpOCKOHI/ISI KOM6HHaLII/IOHHOFO paccesanus.

KorepentHoe onTuueckoe ycuieHne B akTUBHOHM cpene. IloporoBass mHBEpCcHas 3aceleHHOCTb
ypoBHEH. YcTpoMcTBO sazepa. I'a30Bbie, TBEPIOTEIbHBIC, KUIKOCTHBIC Ja3epbl. MOJOBBIM COCTaB
JlazepHOro wusnydeHus. IlepecTpoiika 4YacTOThl Ja3€pHOrO H3IydeHHs. leHepauuss KOPOTKHX
AMITYJIbCOB: METOJBI MOJYJISIMN JOOPOTHOCTH W CaMOCHHXpoHW3ammu Moj. [Ipemmymiectsa
MPUMEHEHMs JIa3epOB B KaueCTBE HWCTOYHUKOB CBETAa B CIEKTPOCKOMUU. AOCOPOIMOHHBIM,
BHYTPUPE30HATOPHBIA,  ONTHKO-aKyCTUYECKMA ®  (PIYyOPECICHTHBIH  METOABl  Jla3epHOU
CHEKTPOCKOITHH.

3. PaguocnexTpockonus



MarHuTHblE MOMEHTBI 3JIEKTpPOHA, sinep U aromoB. SIMP-aktuBHbie sapa. CUH B MOCTOSHHOM
MarHuTHoM nojie. MarautHeli MoMeHT U Jlapmoposa npeneccus. [lormomenue sneprun BU-nomns
CUCTEMOM sIIEpHBIX CNUHOB. CHEKTPOCKONMS SACPHOIO MArHUTHOTO pE30HaHCa. XUMHYECKUI
C/IBUI: KOHCTaHTa JKPaHUPOBAHUS, €IMHULBI U3MEPEHMs, SKBUBAJIECHTHbIE sifpa. CHHUH-CIMHOBOE
B3aUMOJICIICTBUE, CIEKTPHI INEPBOrO IMOPSAIKA, MPOCTHIE MpPAaBWIa HHTEPHPETALUU CBEPXTOHKON
cTpykrypbl. [lpumenenne meroma SAMP nns uccrnemoBanus CTPYKTypbl Mosekyn. OOMeHHBIE
SBJICHHUS: MEAJICHHbIH W OblcTpelii  oOMeH. IlpuHumnumanbhHas cxema SIMP-cnekrpomerpa.
TpeGoBaHMS K OFHOPOAHOCTH MOCTOSHHOTO MAarHUTHOTO TMOJS; CIOCOOBI  MHUHHMH3AIUH
anmnapaTypHOro ymupeHus JWHUNA. HTeHCUBHOCTE M mupuHa JuHuA cnektpa JAMP. IIpogonsHas
(crivH-penieToYHAs) M TIONIepevHast (CUH-CITMHOBas) penakcaiysi. OCHOBbI JHHAMUYECKUX METOJI0B
SAMP: 90°- u 180°-ummynbebl; ypbe-ciekrpockonust AMP.

CrieKkTpoCKOIIUS AIEKTPOHHOIO MapaMarHUTHOTO pe3oHaHca. CBEpXTOHKast cTpyKTypa cnekrpa II1P.
CTpyKTypHblE M JAMHAMHYECKHE XapaKTEpUCTUKM BelllecTBa, omnpeznensemble Mmeroxamu OIIP.
[Mpunumnmanenas cxema OlIP-cnekrpomerpa. OcobGenHoctu peructpauumu curHaios OIIP:
BOJIHOBOJIbI U P€30HATOPBI, HU3KOYACTOTHASL MOAY/ISALMS NOJSPU3YIOIIEr0 MArHUTHOTO I10JIA, 3allMCh
CIIEKTPOB B BHJIe TTpon3BoAHON. COnoCTaBIIeHNE YaCTOTHRIX quana3oHoB DIIP u SIMP.

4. Xpomarorpadust

Xpomarorpapuueckoe paszjeneHue cmecu BemiecTB. dusznyeckas M XUMHYEcKas aacopouus.
AncopOunonHo-aecopOunonHoe paBHoBecHe. M3otepmbl agcopOuun. M3orepmer Jlenrmiopa, I'enpw,
MONUCIIONHON ajmcopoumu. KuneTtrnka ajcopOunu-necopOomu B MOTOKe ra3a-Hocuteis. KoHmenius
TEOPETUYECKUX TapesoK. 3akoH pacnpenenenus Heprucra. [llupuna u ¢popma xpomarorpapuyeckoro
nuka. lIpuHIMNManbHOE YCTpPOMCTBO M cxema paboTel  Xpomarorpada. AHaIUTHYECKHE
XapaKTEPUCTUKUA XpOMATOrpaUyecKoil CHUCTEMBI W OTACIBHBIX €€ dyeMeHToB. HaOuBHbIE H
KalWUIIPHBIE XpoMarorpaguyeckue KOJIOHKH, WX mapameTpsl. OnTUMangbHbIE pasMepbl |
paspelieHne Xpomarorpaduieckoil KOJOHKH. YCTPOMCTBO Tra3oBoro xpomatorpada. JleTekTopsl.
3aBUCHMOCTb BPEMEHM YICpKHMBAaHHS OT TeMIepaTypbl. Xpomarorpagus C MIpOrpaMMHUPYEMbIM
HarpeBoM.

KunkoctHas  xpomarorpadusi.  [pagueHTHOE  DIIOMpPOBaHHE.  YCTPOMCTBO  JKMIAKOCTHOTO
xpomarorpada. JleTeKTopsl B KHIKOCTHOW XpOMaTorpaduH.

5. Macc-cnekrpoMeTpust

Meton Macc-CIIEeKTPOMETPUYECKOr0 aHajiu3a. ENWHUIBI HM3MEpPEeHHs MacChl, NPUMEHSEMbIC B
Macc-CIIEKTpOMETpUM.  bilok-cxema  Macc-criekTpoMmerpa. AHAJIUTHYECKHE  XapaKTEepUCTHKHU
Macc-CIIEKTPOMETpa: TOYHOCTh HM3MEPEHHs Macc, paspeliaromas crocoOHOCTb, IWHAMHYECKUN
JMana3oH, IOpOr JAETEKTUPOBaHMS, YyBCTBUTEIbHOCTb. MeToAbl HOHHU3ALMM: HOHU3ALMS
3NIEKTPOHHBIM yAapOM, XMMHUYECKas WMOHM3auus, (OTOMOHHM3ALMA, MOJeBas HOHHU3ALMS, MOJeBas
necopOuusi, 6oMOapAUPOBKa OBICTPHIMH aTOMaMH, MaTpU4YHAs Jia3epHas WOHHW3aIUs JecopOrmeint
(MALDI), onekrpocnpeii.  MonekynsapHble,  OCKOJOYHBIC,  KBAa3UMOJICKYJSIPHbIE  HOHBIL.
MeracTabunbHble HOHBL. MeEToabsl JIEeTEeKTUPOBAHUS MOHOB. Macc-aHalIn3aTophl: IPUHIUIIBI
JeicTBus, paspeniaomas cnocoOHoCTb. CeKTOPHBIM MarHUTHBIM Macc-aHaJIU3aTop, KBaApyOIbHBINA
Macc-aHaJIM3aTop, KBAaJpPYyIOJIbHbIE HOHHBIE JIOBYIIKM, BPEMSIPOJIETHBIM Macc-aHalIu3aTop,
Macc-CIIEKTPOMETP HMOHHO-LUKJIOTPOHHOTO pe3oHaHca ¢ npeobOpasoBanuem @Dypoe. Pemenue
CTPYKTYPHBIX 3aJay METOIaMHU MacC-CIEKTpOMeTpuM. TaHleMHasi Macc-crekrpoMeTrpus. Cenexuus
HOHOB. Metoapl (parMeHTanuu HOHOB. KoMmOuHammym wMacc-CHeKTpOMEeTpa € JKUOKOCTHBIM U
ra3oBeIM xpomarorpagamu. IIpumeHeHHs Macc-CHEKTPOMETpHH Ul pelleHus 3aja4 Ouoioruw,
XMMMWH, aHaJIM3a OKPYKaoLeil cpepl, (apMaKoIOTHH, IO-CTPOCHUS CUCTEM 0€30IIaCHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U 3KPAHOM.

Y4eGHble 1a00paTOpHH, OCHAIICHHBIE CPEACTBAMU U3MEPEHHH U BCIIOMOTaTeIbHBIM 000pYyIOBaHUEM:
- Cnexrpodoromerp SPECORD M400 UV-VIS.

- OnToBONIOKOHHEIH criekTpodoromerp-dryopumerp AvaSpec-ULS2048CL-EVO-RS.

- UK-®ypre-ciekrpomerp Cumexc OT-801.

- DKCIIepUMEHTaNbHAsL YCTAHOBKA [T N3yUCHHs] KOMOMHALIMOHHOTO PACCEsSHUS CBETa HA OCHOBE
nazepHoii cuctembl LTB MNL 200 u onrtoBosiokoHHOTO criekTpoMeTpa Enspectr.

- SIMP-penakcomerp Bruker the Minispec.

- DKkcniepuMeHTalbHas ycTaHoBKa Ha ocHoBe DIIP cnextpomerpa BUI'T.

- DKcIIepUMEeHTalbHAsl yCTaHOBKa Ha ocHOBe Macc-criekrpomerpa (MALDI-TOF win xBagpynonsHOTO
MC MKS-Instruments E-Vision).

- ['azoBwrit xpomarorpad "LiseT-800".

- Xpomarorpaduueckas cucrema Huzkoro aapnenus AKTS start, GE.

- Ycranoska "COPBH".

- CiekTpoMeTphl TuHaMH4YecKoro paccestaus cBeta Photocorr u Photocorr Compact Z.

- OnHokaHaIbHBIE TOoTeHIHOCTaThI-TanbBanocTarsl Elins P-30J, Elins nano.

- AtromHO-cusoBoi Mukpockonn NT-MDT Solver Next.

- Becnl, nuctuiuiarop, mkad CymniIbHbIN, MKa] BBHITSKHON, BOASHON TEPMOCTAT.

- ABromarnyeckue go3aropsl 10-100 mxm u 100-1000 Mkt

- YcranoBka "JlazepHbiil muHLET" HA 0ocHOBE MUKpockomna Leica DMi8. KoMmnakTHBIA HCTOUHUK
nsnyuenns Leica EL6000.

6.IlepeyeHnb pekoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. MeToap! ucclieIOBaHUs CBONCTB (DM3UKO-XUMUYeCKHuX cucteM [Tekcr] : yueb.mocodue / E.JL.
®pankesnd; M-Bo Boicl U cpen.oop. PCOCP; Mock. pusuko-rexH. uH-T (roc.yH-T .— M. : 31n-Bo
M®TH, 1980 .— 52 c.
2. ®uzndeckrie MeToIbl uccienoBanus [Tekcer] : yueb. mocooue ais By30B / E. JI. @pankeBuy ; M-Bo
Boicul. 1 cped. 00p. PCOCP ; Mock. ¢u3.-texs. un-T (roc. yH-1) .— M. : Usg-so MOTHU, 1978 .—
119 c.
3. ®uznueckue Metoibl uccnenoBanus [ Tekct] : yued.mocodue / E.JI. ®pankeBuyd; M-Bo BbICHIL. U
cpen.oop. PCOCP; Mock. pusuko-TexH. uH-T (ToC.yH-T.) .— M. : U3n-B0 M®DTU, 1986 .— 92c.
4. Macc-cnieKTpoMeTpus IS aHalIn3a 00BEeKTOB Okpykatomei cpensl [ Tekcr]/A. T. Jlebenes , -M.,
Texnocdepa, 2013

JlononHuTenbHas TUTEpaTypa
1. Jleknuu 10 CIIEKTPOCKONHH SIZIEPHOTO MarHUTHOTO pe3oHanca [Tekcer]. Y. 1, Beoansiii kype / 1O. A.
Yereiaok - M. TexHocdepa,2016
2. Metoast MarHUTHOTO pe3oHaHca [Tekcr] : yue0. mocobue nis By3oB / B. B. Poqun ; M-Bo
oOpazoBanus u Hayku PD, Mock. ¢u3z.-texH. un-T (Toc. yH-T) .— M. : MOTH, 2004 .— 95 c.
3. Jlekuuu o kBaHTOBOM AnekTponuke [Tekct] / H. B. Kapnos .— 2-e uzn., ucnp. u gomn. — M. :
Hayka, 1988 .— 336 c.
4. OcHOBBI MOJIEKYJIsIpHOM cniekTpockonuu [Tekct] : yued. mocobue nist By3os / H. H. KynpsiBues ;
M-Bo obpazoBanust PO, MOTH .— M. : BOIIHN, 1990 .— 158 c.



Jlureparypa npenocrasinsiercs: 6a30Boi kKadeapoi
PexomeH0BaHHas TUTEpaTypa U CAMOCTOSITEIILHOTO H3yUCHUS:

Bunkos JI.B., Ilentun 10.A. ®usnueckue MeTobl HcciaenoBaHus B XUMHUH. CTPYKTYpHBIE METOABI U
onTHYecKas crekTpockonud. M.: Beicias mkoina, 1989. 367 c.

Benyann K. OcHoBBI MosIeKyIsipHOH criekTpockonuu / iep. ¢ anri. E. b. Topmona. M.: Mup, 1985. 384
c.

Hparo P. ®usnueckue MeTonbl B XUMUU: B 2 T.; Tiep. ¢ aunL. A. A. CosoBbsiHOBA ; of pex. O. A.
PeyroBa. M.: Mup, 1981 . 422 c.

Imuar B. Ontrudeckast CieKTPOCKOITUS ISl XUMHUKOB ¥ Ouosoro. M.: Texnocdepa, 2007.
Enpsmesnu M.A. AtomHas u MosiekyisipHas criektpockonus. M.: KomKnura, 2006.

JlakoBuu JIx. OcHOBBI uTyOpeciieHTHO! crieKTpockonuu. M.: Mup, 1986.

3senro O. [Ipunnune: nazepos. CII16.: U3narenscTBo «Jlanby», 2008.

Hemtpenep B. CoBpemenHnas nazepHas criekrpockonud. Jonronpyansrii: Uatennexr, 2014.
Jlebenera B.B. DkcniepumenTtanbHas ontuka: OnTuyeckue Marepuansl. ICTOYHUKH, TPUEMHHKH,
¢unsTpanus onTuueckoro nu3nydenus. CrexrpanbHbie npuOopsl. JIasepsl, 1a3epHas CIIEKTPOCKOIHS
M.: U3n-Bo MI'Y, 1994. 368 c.

Cepmrok U., 3akkau H., 3akkau J[>)x. MeToabl B MonekyisipHoi 6nodusuke. CTpykrypa, QyHKIHS,
OMHAaMUKa: y4. mocobue. B 2-x tomax. Kpacnosipck: U3narensctso KV, 2009.

CricoeB @.0., Uynaxun M.C. Beenenue B macc-criekrpometputo. M.: Atomusnar, 1977.

JlebeneB A.T. Macc-ciekrpomeTpusi B opranudeckoit xumuu M.: BUHOM. Jla0. 3nannit, 2009 . 493 c.
AtiBazoB b.B. OcHoBbl razoBoii xpomarorpaduu. M.: Beicmas mkona,1977.

Hepoym D. CoBpemennsie MeToabl AMP st xumudeckux uccnenoBanuii. M.: Mup, 1992,

Tetinop [Ix. BBenenue B Teoputo omubdox. M.Mwup,1985.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Marepuaisl K 1a00paTOpHBIM U MPAKTHUCCKUM 3aHSITHSIM:
http://fizmetody.mozello.ru/

ba3er manHbIX B cBOOOMIHOM focTyTie B ceTi MATepHeT: http://webbook.nist.gov/chemistry/
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Ipu moAroTOBKE M YTEHUH JIEKLHH MOXKET NOTPEOOBATHCS CIeyolee MPOorpaMMHOe 00ecieyeHHe:
MS Word, MS Power Point, MS Visio, MathCad. [1pu camocTosITeTbHOM U3yUeHHH yIeOHOTO
Marepuaia HeoOX0JMMO HaJlMure ycTaHOBIeHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKECH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— CaMOCTOSITEIPHON pabOTHI CTYJEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: K.H. Kotyxoga, crienuanuct



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.1 Crocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIEC CPEACTBA MPU PEIICHUHN 33149
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnMKanum, MpoeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HAyYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAHUEM MNPHUKIATHOIO IMPOrPaMMHOIO
obecrieueHus

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeIOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYEeCKHE METOIbI HCCIICTOBAHUIA

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHHUE, BHIIIOIHATh
TEXHOJIOTHYECKUE ONIepaLiH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTHYECKUX IPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HHKCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.2 CriocoOeH K OIleHKEe, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

[IK-1.5 VYmeer crTpouth MareMaTHUECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEI0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTENHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3ydeHus AUCIUTUIMHBI « DU3HKO-XUMUYECKUE METOIBI aHAJIN3a» 00YYarONIUICs JOKEH:

3HATb:

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K (PU3UKO-XHMHUYECKAM METO/IaM HCCIICIOBAHMS;

- KIaccuuKanuio GU3NIECKUX METOIOB HCCIICIOBAHUS;

- OCHOBHBIC MTOHATHS U 3aKOHBI, JIS)KAIINE B OCHOBE PAa3JIMYHBIX METO/OB;

- OCHOBHBIC XapaKTEPUCTUKU N3MEPSIEMbIX BEJIMYNH U U3MEPHUTEIILHBIX CUCTEM;

- YHCJICHHBIC TTOPSAKH BEJIMYMH, XapaKTEPHBIC JIsl PA3JIMYHBIX Pa3lesioB (GU3NKH, XUMUHU, XHMUYECKON
¢buznku;

- IPUHIIMITBI ¥ METOJIBI TIOCTPOCHUS CIOKHBIX U3MEPUTEIBHBIX CUCTEM;

- TEXHUUECKHE OCHOBBI CO3JJaHUsI U3MEPUTEIIBHBIX CUCTEM B PaMKaxX NPOrPaMMbl IUCLUILINHEI,

- METOJIbl 00PabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX;

- OCHOBHBIC (DM3HMYECKUE METOIbI UCCIIEI0BAHHS MOJICKYIIIPHBIX CHCTEM, UX XapaKTEPUCTHUKH.

yMeThb:
- alcTparupoBaThCcs OT HECYNICCTBCHHBIX BIMSHHUN NMPU MOJACIHPOBAHHU PEAJbHBIX (PHU3MUECKUX
CUTYAaLUI;
- JleNaTh TPaBHIBHBIC BBIBOIBI M3 COTIOCTABIICHUS PE3YJIbTaTOB TEOPHU M IKCIIEPUMEHTA;
- HCHOJIB30BaTh CTATUCTUYECKHE METOABI pacuéTa TEPMOANHAMUYIECKUX BEIMUYHH;
- TMPOU3BOAMTH YHCIICHHBIC OIICHKH TI0 TMOPSAKY BEITHYMHEL,
- JlesiaTh KadyeCTBEHHbIE BBIBO/BI MPH MEPEX0/IE K MPeaeIbHBIM YCIOBUSAM B H3y4aeMbIX IIpoliemax;
- 00ecne4ynTh M OLIEHHUTH JIOCTOBEPHOCThH MOITYYaeMbIX PE3ylIbTaToOB;
- BHJETh B TEXHHUECKHUX 33/1auax (PU3MUECKOE COICPIKaHHE;
- paborarb Ha COBPEMEHHOM, B TOM YHUCJIE U YHUKAJIBHOM KCIIEPUMEHTAIBHOM 000PYy/I0BaHUH;
- TIJIAHUPOBATh ONTUMAJIBHOE MIPOBEJCHUE CIOKHOTO SKCIIEPUMEHTA;
- TONYYHTh HAWIYYIIHE 3HAYCHUS HM3MEPSICMBIX BEIMYMH W TPAaBWIBHO OICHUTH CTENECHb HX
JOCTOBEPHOCTH;
- BBUICHHTh MCTOYHUKM TOTPEITHOCTEH MPOBENEHHBIX M3MEPEHUI M pacCUMTaTh MOTPEITHOCTH
OKOHYATEJIbHBIX PE3YNIbTaTOB;
- Ha JTane U3MEpeHuil, 10 0O0pabOTKU pe3yNbTaTOB M3MEPEHU COBPEMEHHBIMH KOMITBIOTCPHBIMH
METO/IaMH, OT PYKH OBICTPO M TPAMOTHO MOCTPOHUTh HEOOXOAWMBbIE TI'padUKH, KOTOPBIE MOKAXKYT,
MPaBWIILHO JIM padoTaia anmaparypa, pa3yMHO JIM BBIOpaH AUANa30H U3MEPEHHHN | T.IL.;
- TIOJIB30BAThCS CIPABOYHOM JINTEPATYPOil HAyYHOTO M MPUKIIAJHOTO XapaKkTepa Ul ObICTPOro MOHUCKa
HEOOXOAMMBIX (PU3NKO-XUMHUYECKHX TAHHBIX W OHSITHH;
- OIIPEAETATh KOJNMYECTBEHHBIC IMapaMeTphl XUMHYECKHX peakIMi, MpoIeccoB U OOBEKTOB B
3aBUCHMOCTH OT 33JJaHHBIX SKCIIEPUMEHTAJIBHBIX YCIOBHH.

BJIA/IETh:
- HaBBIKAMH CaMOCTOSITEJIbHOW paboThl B JIA0OpaTOprH Ha CIIOKHOM OSKCIEPHUMEHTAIBLHOM
000pyIOBaHUY;
- HaBBIKaMH OCBOEHHS OOJIBIIOrO 00BEMa HH(OpMaLUH;
- KyJIBbTYPOH MOCTaHOBKH M MOJIETTMPOBAaHMS (PU3NUECKUX 33a/1a4;

3NIEMEHTapHBIMH HaBBIKaMH Pa0OTHI B COBPEMEHHOH (PU3NKO-XUMHYECKOW JIaOOpaTOpHH;

HaBBIKAMM I'PaMOTHOW OOpabOTKH pe3yJIbTaTOB OMNBITA M COMOCTABICHUS MX C TEOPETUUECKUMH U
CTIPaBOYHBIMH JaHHBIMH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuii KOHTPOIIbL COCTOUT B 3aIUTE J1aOOPaTOPHBIX padoT.

[opsi0K BEITIONHEHUS W 3alTUTHI 1TaOOpaTOPHOI paboThI.

Jlns Hauama BBITIONHEHUS J1abOpaTopHOW paboThl OOydarolmiics B Hadaie 3aHATHs 00s3aH NPONTH
IpoLeaAypy [HOIMycKka C 00s3aTelbHOM MPOBEPKOH TEOPETHYECKHX OCHOB HW3y4aeMOro MeToja
UCCIIEIOBaHMsT W TpaBWJI TEXHUKH Oe3zomacHocTH. B cimywae, ecim  oOydwarommiicss He
MPOJEMOHCTPUPOBAJ HEOOXOAMMBIH MHHHMYM 3HaHHH, TO OH HE JOIYCKAaeTCS K BBIOJTHEHHIO
nabopaTopHOit paboThI, a MPOJOIKAET TEOPETHUECKYIO MOITOTOBKY K BBITIOJTHEHUIO Pa0OTHI.
[Mpouenypa 3ammThl J1AOOPATOPHBIX PAadOT OCYHIECTBISCTCS B TEPHOI JaOOPAaTOPHBIX 3aHATHH II0
pacnucanuio. B mporecce 3ammrTel 1abOpaTopHOW pabOTHI IperojaBaTelb MOXET 3a/1aBaTh
YTOYHSIIOIIME BOIIPOCHI M3 COOTBETCTBYIOIIETO pa3zieia Mo mporpaMmMe Kypea.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Ipumepsl BOMPOCOB K 3K3aMEHY:

1. MarHuTHBIE MOMEHTHI JIEKTPOHOB U siiep. | MpOMarHUTHOE OTHOLICHUE JJIS AP U DJIEKTPOHOB. g
¢axrop. Marneron bopa u siiepHbIif MarHEeTOH.

2. ChouH B TOCTOSSHHOM MarHuTHoM mone. Oddekr 3eemana. I[lomomenne sHepruu
3NEKTPOMArHUTHOTO moyg cucreMoil cnuHoB. DIIP u SIMP: amama3oHbl MOCTOSHHBIX MarHHUTHBIX
MoJIeH U PE30HAHCHBIX YaCTOT.

3. IlpaBuna or6opa B cnekrpockonuu SMP. Koncranta skpanupoBaHus. XUMHUYECKUH CIBUT
IIPOTOHOB U TSIKEJIBIX siA€P. DTaJOHHbIE COEAUHEHUS.

4. CniuH-CIMHOBOE B3aMMOJAEHCTBHE U MYJIbTHILIETHOCTH curHaioB SIMP. KoncTanTa ciiH-CcIMHOBOTO
B3auMozielicTBHsL. MeTobl IOAABICHNUS CIIMH-CTMHOBOTO B3aUMOCHCTBHUS.

5. MynsrumietHocts curHanoB B SIMP. Xumuueckuit oomen. Bua cnextpa SIMP B ycnoBusix
OBICTPOTO ¥ MEJJIEHHOTO OOMEHA.

6. CTpyKTypHbIE U AMHAMUYECKHE XapaKTEPUCTUKU MOJIEKYII, OlIpeJelisieMble 110 Buay crexkrpa SIMP.

7. llpunnunuanbaas cxema SIMP-criektpomerpa. TpeOoBaHMs K HaNpPsHKEHHOCTH W OJHOPOIHOCTH
MOCTOSTHHOTO MarHuTHOro 1nosisa. CriocoObl MUHMMU3aLUH allapaTypHOTO YIIUPEHUS JIMHUM.

8. InteHcuBHOCTH U mKMpuHa TUHUH B ciekrpax IMP. [TonsTre o mpogonbHO# (COMH-PEIETOUHOH) 1
MorepeyHoH (CITMH-CIIMHOBOM ) pellaKCallyH.

9. Nmnynecubie meronbl SIMP. 90 u 180-rpagycupie umnynbebl. @ypse SAMP cnekrpockonus.
W3mepeHune BpeMeH NpoA0IbHOM U OMIEPEUHON peslaKkCali.

10. Cnekrpockomnusi OIIP. CeepxTtonkas ctpykrypa crekrpa OIIP. CrpykTypHble U AMHAMHUYECKHE
XapaKTePUCTHKH BEIIECTBa, onpezensembie Mmetoaom JIIP.

11. IMpuanurmmansHas cxema OIIP-cmexktpomerpa. OcobOeHHocTH peructpanuu curHaioB OIIP:
BOJIHOBOJIbI U PE30HATOPhl, HU3KOUACTOTHAsA MOAYJIALMS MarHUTHOTO IIOJISL U 3allUCh CIIEKTPOB B BUJE
MIPOU3BOJHOM.

12. IlornomeHne W paccesHUE  JJIEKTPOMArHUTHOTO  M3JIYYECHHS  BELIECTBOM.  3aKOH
Byrepa-Jlam6Gepra-bapa.

13. IlomomeHue, HCIYyCKAHHE W PACCESHUE DSIEKTPOMArHUTHOIO U3IY4YEHHS B  Pa3IMUHBIX
CHEKTpalbHBIX Auana3zoHax. CIeKTpOCKONHs MOTIOUICHNS, UCITyCKaHHS U PAaCCEsTHUSI CBETA.

14. VIHTEHCHMBHOCTH W MIMPUHA CHEKTPaJIbHbIX JHHUI. EcTecTBeHHOE, AOIIEPOBCKOE U
CTOJIKHOBUTEJIbHOE YIIUPEHUE CIIEKTPAJIbHBIX JUHUN. AnnapaTHas IIMpUHA JTUHUH.

15. KonebarenbHast cnekTpockonus. Mozjenu rapMOHHYECKOTO M aHIaPMOHMYECKOTO OCLMIUIATOPA.
KonebGanust MHOrOaTOMHBIX MOJIeKyll. IHTeprpeTanus kojaeOaTeIbHbIX CIIEKTPOB.

16. KoneOarenbHO-BpamaTtenbHble IepexoAbl B JAByXaToMHOM Monekyne. IlpaBuna otOopa B
Kose0aTeNbHOIM CEKTPOCKOIINH, B KOJIeOaTeNbHO-BPAIaTeIbHON CIIEKTPOCKOIHH.

17. DnexTpoHHBIE TEpPEeXOoAbl. DIEKTPOHHO-KOJIEOATeIbHO-BpallaTeIbHble CIeKTphl. [IpubimkeHne
Bopna-Onmenreiimepa. [Tpunnun ®panka-Kongona. IIpaBuna otbopa B
ANEKTPOHHO-KONIeOaTeNbHO-BpAIlaTeNIbHBIX ~— Hepexonax. JMCCOnManMoHHBIM — Hpeaen  CIeKTpa.
OmnpexneneHne YHEPTUN AUCCOLUALIH.

18. dusnyeckas U XUMHUYECKas aAcopOIMs. AICOpOLIMOHHO-AeCOPOLIHOHHOE paBHOBecue. M30TepMbl
agcop6umn. M3orepmer Jlenrmropa, ['eHpu, monucinoitHo# ancopouunu.

19. Kuneruka apcopOumu-aecopOLy B MOTOKE ra3za-HOCUTENS. KOHLENIUS TEOPETHUECKUX TapelioK.
3akon pacnpenenenuss Hepucra. Ilupuna m ¢dopma xpomarorpapuueckoro mnmka. Paspemaromias
CHOCOOHOCTH XpOMaTorpaduuecKoi KOJIOHKH.

20. OnTtuManbHbIe pa3Mephl M pa3penieHne XpoMaTorpapuueckoil KOJOHKH. 3aBHCHMOCTb BPEMEHH
VIOCPKHUBAHUS MOJIEKYJBl B XpoMmarorpauueckod KOJOHKE OT TeMIeparypbl. Xpomarorpadus c
[IPOrpaMMUPYEMBIM HaIrpeBOM.

21. TlpuHIMIIUANBHOE YCTPOWCTBO W TMPUHIMI PaboOThl Ta3oBoro xpomarorpada. HaOusHble H
KallWUISIPHBIE XpoMaTorpaguueckre KOJIOHKH, UX apaMeTpsl. [leTeKTopsL.

22. XKupkoctHas xpomarorpadusi. IpagveHTHoe smoMpoBaHuE. YCTPOHCTBO  KHIKOCTHOTO
xpomarorpada. JleTeKTopsl B KHIKOCTHOW XpOMaTorpaduH.

23. Metox Macc-CIEKTPOMETPHUECKOTO aHann3a. EJuHUIBI M3MepeHus Macchl: a.e.M., JlanbToH,
Tomcon. bnok-cxema Macc-cnekTpoMmerpa. Macc-criekTp. AHAJIUTUYECKHE  XapaKTEPUCTUKU
Macc-CIeKTPOMEeTpa: TOYHOCTh M3MEPEHHs Macc, paspellaronias CHocoOHOCTh, TUHAMHYECKUI
JMarna3oH, NOPOr IeTeKTUPOBAHUS, YyBCTBUTEIBHOCTD.



24. MeTozpl MFOHM3AIMH: HOHU3AINS SJIEKTPOHHBIM YAapOM, XUMHUUYECKasi HOHN3aIMsl, (POTOMOHU3ALNS,
MoJieBasi MOHU3ALMS, MoJieBast AecopOuusi, 6oMOapIUpOBKa OBICTPHIMH aTOMaMHU, MAaTPUYHAS Jla3epHast
nonmzanus necopouueit (MALDI), anekrpocnpeii. MoneKylsipHbIE, OCKOJIOYHbIE, KBa3UMOJIEKYIISIPHBIC
noHbl. MeTtacTaOUIbHBIE HOHBI.

25. O®usnyeckWe MNPUHIUIBI JECTPYKTHUBHOTO W HEIAECTPYKTUBHOIO JAETEKTHPOBAHMS HOHOB.
VYerpoiicTBa il IETEKTUPOBAHMS HMOHOB: KOJUIEKTOPHBIM JETEKTOpP, KOJUIEKTOPHBIM JIETEKTOp C
AHTUAMHATPOHHBIM BJEKTpoAoM, LuiauHAp Papajges, BTOPUYHBIA OJIEKTPOHHBIA YMHOXUTEID,
MUKpOKaHaJIbHasl IUIaCTHHA.

26. KBaipymonbHbIi Macc-aHAIN3aTOP, BPEMSIIPOIETHBIN Macc-aHalu3aTop.

[Tpumep 3K3aMeHaIMOHHOTO OHieTa:

1. CTpyKTypHbIE U IUHAMHYECKHUE XapaKTEPUCTUKU MOJIEKYJ, ONpeaessieMble 1Mo BUy crekrpa SIMP.
[MpuanunuansHas cxema SIMP-cnekrpomerpa. TpeOGoBaHHMS K HANpsDKEHHOCTH W OJXHOPOJHOCTH
MOCTOSITHHOTO MarHuTHOro 1nosist. CriocoObl MUHMMU3aLUH allapaTypHOTO YITUPEHUS JIMHUH.

2. Merong Macc-CIeKTPOMETPUYECKOro aHaiu3a. EJWHUIBI M3MEpPEeHUs MacChl, MPUMEHSIEMBIC B
Macc-CIeKTpOMETpUH.  bllok-cxema  Macc-CHEKTpoMeTpa.  AHAJIUTHYECKHE  XapaKTEPUCTHKH
Macc-CIIeKTPOMETpa: TOYHOCTh HM3MEPEHHs Macc, pa3peliaronias CHocoOHOCTh, IHHAMHYECKHMA
JMana3oH, HOPOT AETeKTUPOBAHMUS, YyBCTBUTEIBLHOCTb.

3. B macc-cenaparope, NpeacTaBiIsIONMM cO00H Macc-CIIeKTPOMETP € CEKTOPHBIM MArHUTHBIM T10JIEM
MPOU3BOIUTCS paszaeneHue u3oronos 235U+/238U+. Yekopstomas pa3HOCTh NOTEHIMA-JIOB paBHa 10
kB. MarautHoe none B Macc-cenaparope paBHo 1 k['c. B o0macTh HOHHOTO MCTOYHHMKA TPOU3BOAUTCS
Hamyck u3 OamnactHoro oowema, nasieHue B koropoMm paBHO P0=10-3 Topp. Kakas nomkna ObITH
00BEMHasi CKOPOCTh OTKAYKH y HAcocCa, OTKaYMBAIOIIEr0 BaKyyMHYIO KaMepy Macc-aHajIu3aTopa, eciu
OH TOJKJIIOYEH K BaKyyMHOH Kamepe yepes TpyOoInpoBo, 1uameTp kotoporo paseH 10 cm, anuaa — 60
cM. IIpoBoauMocTs Bcell cuCTe-Mbl, 4epe3 KOTOPYHO IIPOMCXOAMT HATEKaHWE Ta3a B BaKyyMHYIO
KaMepy, MOXHO cuuTarh paBHo (G=9,4x10-2 n/cek.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTaBISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIEC 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH MpPOXOAUT B TPaJULUOHHOW (opme Oeceapl MpenomaBaTeis CO CTYACHTOM II0 TeMe
9K3aMEHAIIMOHHOTO Owmiiera. DK3aMEHAIMOHHBI OHJIET CONEPXHT JIBa TEOPETUYECKHUX BOIPOCA H3
HporpaMMBbl Kypca U OIHy 3ajady. JlJst HOArOTOBKM K YCTHOMY OTBETY OOy4aroLIeMycCsi OTBOAUTCS OT
40 o 60 muHYT. Bo BpeMs MOATOTOBKM K OTBETY CTYACHTY 3alpeuieHO YeM-JIM0O0 MMOJIb30BaThCs KPpOMeE
NUCBMEHHBIX NPUHAICKHOCTEH. VICroap30BaHNe SJIEKTPOHHBIX YCTPOWCTB (B TOM YHUCIE CPEICTB
COTOBOHM paJIMOCBS3M) HE JOIMyCKaeTcs. B mporecce oTBeTa mo OMieTy SK3aMEHATOp MOXKET 3a1aBaTh
yrouHsitone Bonpockl. [locie orBera mo OwieTy 3K3aMeHATOp BIIpaBe 33/1aBaTh CTYIACHTY JIIOObIE
JONIOJIHUTEIBHBIE BOIIPOCHI 10 MporpaMMme Kypca. B coBokymHOCTH onpoc 00ydaromerocst Ha yCTHOM
9K3aMEHE He JOJDKCH NPEBBIATh JBYX acCTPOHOMHYECKHMX 4acoB. K cmaue sk3ameHa JOIyCKarOTCS
TOJBKO OOYYarOUIMecs, YCIICIIHO BBITIOJIHUBIINE U 3aIIMTHBIINE BCE MPEIYyCMOTPEHHBIE MTPOTPaMMON
nabopaTtopHbie pabOoTHI.



