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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Du3nUeCcKre METOIbI UCCICAOBAHUM
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku
KYpC: 3
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT
7 (oceHHuit) - Dx3aMeH

AynutopHbIx yacoB: 240 Bcero, B TOM 4HuCIIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsle 3anatus: 120 vac.

CamocrositenpHas pabora: 225 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 495, Bcero 3au. en.: 11
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

N.A. llomioB, kauj. pu3.-MaT. HAyK, TOICHT, JOIICHT

A.B. Makcumsiues, a-p ¢u3.-MaT. HayK, npodeccop, npodeccop
C.U. TxaueHko, 1-p ¢pu3.-MaT. HayK, AOLEHT, Ipodeccop

E.H. Kykaes, kann. ¢us.-Mar. HayK, JOLEHT

B.B. bpeBHoB, kaHx. ¢pu3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceaHny AenapTaMeHTa MOJICKYJIApHON 1 Ononorndeckoit ¢pusuku 04.06.2020



AHHOTANMA

Kypc sBnsiercss CBS3yrOIIMM 3BEHOM MEXIY OOMIEMHCTHTYTCKMM W (haKylIbTeTCKMM 00pa30BaTelIbHBIMU
IIUKJIAMH, HASIIHO JEMOHCTPUPYIOIIMM BO3MOXKHOCTH NPUMEHEHUS 3HAHUI M3 0o0IIel M TeopeTHdecKoi
(u3MKH, MPUKIIATHON MaTeMaTHKH K MPAKTUYECKUM 3aJadaM HCCIIeIOBAHNS MOJICKYJISIPHBIX CUCTEM, HAHO- U
OnorexHonoruu. JlucuuruinHa BKIIOYAaeT B ce0sl JIGKIUHM, CEMUHApbhl M J1abopaTopHbIM mpakTukyMm. Ha
3aHATUSX CTYIEHTBl 3HAKOMATCS C  MacC-CIEKTPOMETPHEH, Tra30-aJcOpOLMOHHOM H  KUIKOCTHOM
XpoMatorpadueid, MOJIEKYISIPHON CHEKTPOCKOIUEH, Ta3epHONH TEXHHUKOW, CIIEKTPOCKOMHEH 3JIEKTPOHHOTO U
SIIEPHOTO MarHUTHOTO PE30HAaHCa, aTOMHO-CHUIIOBOW MUKpockonuei. [IpoBonuTcst mpakTuyeckas MOATOTOBKA
K JIaTbHEHIIE caMOCTOSATENILHOM paboTe B 001acTH (DU3HKH JKUBBIX CHCTEM, OMOQU3NKH, OMOMH()OPMATHKH,
SHEPreTUKHU, (PU3UKH IJIa3Mbl, MATEPUATIOBEICHUH, TEXHOJIOTHH HAHOMATEPHAJIOB.

1. leau u 3apauu

eap AUCUMNIMHBI

- O3HaKOMJICHHE OOydJalomUXCS C OCHOBHBIMH NPHHIIMIIAMH COBPEMEHHBIX (PU3NYECKUX METOIOB
WCCJIEIOBAaHUSI MOJIEKYJIAPHBIX CHCTEM M WX [pakTHYecKkas IMIOATOTOBKa K JalibHeWmeit
CaMOCTOSITEIPHOW paboTe B 00NAacTH 3HEPreTUKH, (U3UKH KUBBIX CHCTEM, MaTepHUAaJIOBEICHUH,
TEXHOJIOTUU HAHOMATEepPHAJIOB;

- O3HAaKOMIICHHWE CTYJEHTOB C OCHOBHBIMU (U3NYECKUMH W (U3UKO-XUMUYSCKUMHU METOJAaMH
KOJTMYECTBEHHBIX M Ka4eCTBEHHBIX HCCIIEIOBAHUNH OOBEKTOB (BEIECTB, MOJEKYJSPHBIX CHUCTEM,
MaTepuasoB, Cpel, TUIa3Mbl U JIp.)

3agaum AUCHUILUTHHBI
- (opmupoBaHue 0a30BBIX 3HAHWH M TPEACTABICHUH O (QyHIAMEHTAIBHBIX 3aKOHAX M OCHOBHBIX
METO/IaX MCCIIeIOBaHUS (PUBUKO-XUMHYECKUX CBOMCTB M CTPYKTYPBI CIOKHBIX BELIECTB, B TOM YHCIIE
cMeceil OMOJIOTMYECKOTO0 MPOMCXOKICHHUS, a TaKXKe OBJIAJCHUE METONOJIOTHEH OCHOBHBIX METOIIOB
(U3NIECKUX UCCIeNOBAHUN QU3NIECKUX XUMUIECKUX U OMOJOTHUECKUX OOBEKTOB;
- O3HAKOMJICHHE CTYACHTOB C NPUHLHUIIAMH W TOIXOJAMH COBPEMEHHBIX (H3MYECKUX METOIOB
UCCIIEJOBAaHHS MOJICKYJISIPHBIX CHCTEM;
- MpuOOpeTeHNE CTYICHTAMU TEOPETUYCCKHUX 3HAHUH, MPAKTHYECKHNX YMEHHUH M HAaBBIKOB B 00JIaCTH
COBPEMEHHBIX (PU3NUECKUX METOIOB UCCIICI0BAHHS MOJICKY/ISIPHBIX CUCTEM;
- OKa3aHUE KOHCYJbTAlMH M TOMOILIM CTYJCHTaM B IPOBEJACHUU COOCTBEHHBIX TEOPETHYECKUX WU
IKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUI Pa3THYHBIX CHCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH

OIIK-1 CniocobeH npuMeHSITh IOy HEHHbIX PE3yJIBTATOR

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Croco6eH HCIOoIb30BaTh COBPEMEHHBIC |BBIUMCIUTENLHYIO TEXHHKY M CepBHUCHl ceTu MHTepHer B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPaMMHBIC CPEACTBA IIPH PCIICHUH 3a1a4 OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIeHHMs  HAaydHbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpaduuecKoro

OIIK-3 Criocoben cocTaBiats 1 0hopMIIsATH IPEICTaBICHUSA pe3yIbTaToB Hay4YHOU
Hay4HbIC U (WJIN) TEXHUYIECKUE (Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
(TEXHOIOrNYECKUE, MHHOBALMOHHBIE) OTUETHI | AESATENBHOCTH B BUJIE OTYETOB, HAyYHBIX TyOIHMKaLUii

(myGnMKanuy, TPOEKTH) OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS

Hay4YHO-TEXHUYECKUX OTYETOB (IIPOCKTOB)




OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU

u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,

oubnuorpaduyeckue nepeyHr U 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpoeccuoHaIbHOM JIeATENLHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM anmnaparype

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEepUTENBHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
anmaparypsl

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETHUUECKUX U 3KCIIEPUMEHTAJIbHBIX

HCCIICAOBAaHMN U pa3paboToK

OIIK-5.2 OOmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[MK-1 Crioco6eH m1aHupoBarh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4HO# abopaTopun

[IK-1.5 Bmageer HaBbikamMu 0Oe30MacHONM pabOTBl  C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPyTUM
IKCHEPUMEHTAILHBIM 000pYJ0BaHUEM

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
X0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBbIC BHIBOJIBI
(3aKITrOUCHMS )

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

I[IK-2.2 VYMeer HaxoOWUTh  KIIIOUEBBIC
OTIpECIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
poeCCHOHANBHON ayTUTOPUM, B NHUCBMEHHOH M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOMILEI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEeMOr0 HayYHOTO 000py/I0BaHUS

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.




YMETB:

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K (PU3UKO-XHMHUYECKAM METOIAM HCCIICIOBAHHS,

- KIaccu(uKanuio GU3NIECKUX METOIOB HCCIICIOBaHUS,

- OCHOBHBIC TIOHSTHS ¥ 3aKOHBI, JISKAIINE B OCHOBE PA3JIUYHBIX METO/IOB,

- OCHOBHBIE XapaKTEPUCTUKU U3MEPSIEMBIX BEINYUH U U3MEPHUTEIBHBIX CUCTEM,

- YHCJICHHBIC MTOPSAKH BEJIMYMH, XapaKTEPHBIC ISl PA3JIMYHBIX Pa3lesioB (GU3NKU, XUMUHU, XHMUYECKON
¢busnkw,

- IPUHIIMITBI ¥ METOJIBI TIOCTPOCHUS CIOKHBIX U3MEPUTEIBHBIX CUCTEM,

- moHsATUA "mym", "momexa", "MOTrpeIHOCTh U3MEPEHHUS "', BUABI IITYMOB M MOTPEIIHOCTEH, CTpaTeruu
M3MEpeHUS,

- pa3nuuHble (pU3nYecKue pacrpeaeneHus,

- TEXHMYECKHE OCHOBBI CO3/IaHHS U3MEPHUTEIBHBIX CUCTEM B PaMKaX IPOTPaMMbI TUCIUTLTIHEI,

- METO/IBI 00Pa0OTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX,

- METOJIbl HCCIICIOBAHMUS PAaBHOBECHBIX M HEPAaBHOBECHBIX CHCTEM,

- OCHOBHbIE (PU3NUECKUE METO/IbI MCCIIEIOBAHNS MOJICKYJIIPHBIX CUCTEM, UX XapaKTEPUCTUKU.

- abcTparupoBarbCsi OT HECYIIECTBEHHBIX BIMSHUN NPU MOIECIHMPOBAHUH PEabHBIX (PU3MUECKHUX
CUTYAaLUI;

- JIeJaTh NpaBUIIbHBIC BHIBOABI U3 COMOCTABICHHUS PE3YABTaTOB TEOPHU U IKCIIEPUMEHTA,

- HCIIOJIb30BaTh CTAaTUCTUUYECKUE METObI PacuéTa TEPMOAUHAMUYECKUX BEJIMYHH;

- TPOU3BOAMTH YHCIICHHBIC OLICHKH IO MOPSAKY BEIUYHHBI;

- JlesiaTh KadyeCTBEHHbIE BBIBOJBI MPH MIEPEX0/Ie K MPeaeIbHBIM YCIOBUSAM B H3y4aeMbIX MIpoliemax;

- 00ecrne4YnTh U OUEHHUTD JOCTOBEPHOCTH IOJIy4YaeMbIX PE3YyJbTaTOB;

- BHJETh B TEXHHUYECKUX 33/a4ax (PU3MUECKOE COICPIKaHHE;

- paboTarb HAa COBPEMEHHOM, B TOM YHCJI€ U YHUKAJIBHOM SKCIEPUMEHTAILHOM 000PYI0BaHUY;

- IUIAHUPOBAThH ONTHUMAJILHOE IIPOBEIEHUE CIOKHOIO IKCIIEPUMEHTA;

- TOJYYHTh HAaWIyYIIME 3HAYCHUS M3MEPSICMbIX BEJIMYMH M NPAaBUIbHO OLCHHUTH CTENEHb HX
JIOCTOBEPHOCTH;

- BBUICHHTh HCTOYHHKH TOTPEIIHOCTEH MPOBEAEHHBIX H3MEPEHUH M PACCUUTATh IOTPEIIHOCTD
OKOHUATEeJIbHBIX PE3YJIbTATOB;

- Ha 9Tane M3MEpeHuH, 10 00pabOTKH Pe3ylbTaToB M3MEPEHUH COBPEMEHHBIMH KOMIBIOTEPHBIMU
METO/IaMH, OT PYKH OBICTPO M TPAMOTHO TIOCTPOUTH HEOOXOAMMbIE TpadUKH, KOTOPBIE MOKAXKYT ,
MPaBUIIBLHO JIM paboTana anmaparypa, pa3yMHO JIM BEIOpaH AUana3oH U3MEPEHUH U T.I1.;

- M0JIb30BAThCSl CIPAaBOYHOW IJUTEPATypoi TO XUMHYECKOW (PHU3UKE HAYYHOTO M TPUKIIAJTHOTO
XapaxTepa JJ1sl ObICTPOro MOMCKa HEOOXOAUMBIX (PU3UKO-XUMHUUECKHUX TaHHBIX U IOHATHIH;

- OIIPEAETATh KOJNMYECTBEHHBIC IMapaMeTphl XUMHYECKHX peakIui, MpoIeccoB U OOBEKTOB B
3aBHCUMOCTH OT 33JaHHBIX KCIIEPUMEHTAIBHBIX YCIOBUH.

BJIAJIETh:

4. Con

- HaBBIKAMH CaMOCTOSITEJIBHOW paboThl B J1Ia00OpaTOpUM HA CIOKHOM OKCIIEPUMEHTAIEHOM
000pyI0BaHNH;
HaBBIKAMH OCBOEHHSI OOJIBIIOro 00bEéMa HH(pOpMAIUH;
KyJIBTYPOI TOCTAHOBKU M MOJICTTHMPOBAHUS (PH3MUYESCKHX 3a/1a4;
AJIEMEHTApHBIMU HABBIKAMH PabOTHI B COBPEMEHHON (PU3UKO-XUMHUYECKOM J1abopaTopui;

HaBBIKAMH T'PaMOTHOH OOpa0OTKH pe3yJIbTaTOB OMBITA M COMOCTABICHUS MX C TEOPETUUSCKUMH U
TaOJINYHBIMU JTAHHBIMH.
- OCHOBHBIMH CTaTHCTHYECKUMH METOIAMH ONpEIeICHHUS] TEPMOJMHAMHYECKUX BEITHYHH PA3IMIHBIX
CHCTEM JUIsl peLIeHHs 33/1a4 MaKPOCKOIMYECKOH (DU3HKH ;
- METOJaMH COCTABJICHHS U PEIICHNS KHHETUUECKUX YPABHEHHM JIJIsl PEarupyIOIUX CUCTEM.

ep:KaHue THCHHILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3zaHHeM

OTBECACHHOI'0O HA HUX KOJHYECTBA aKaJeMHUIECCKUX YaCOB U BU/10B y‘lGﬁHI)IX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUIHHEL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa
1 OO6mmue mpoOIeMbl H3MEPEeHUN 6 4 5 22
) DneKkTpuuecKue Lenu s [epenadu 6 3 10 2
HUMILYJIbCHBIX CUI'HAJIOB
3 Xpomarorpadus 6 8 15 20
4 W3mepenne pgaBineHuss UM BaKyyMHas 6 7 15 20
TEXHHKa
5 Macc-cnekTpoMeTpust 6 8 15 21
6 OnTHyeckasi ClIeKTPOCKOIHS 10 10 15 34
7 JlazepHas cnexkrpockonus 6 6 15 28
8 N3mepenune Temneparypsl 4 4 15 24
9 Pamnocnexrpockonus 10 10 15 34
Hroro yacos 60 60 120 225
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 495 ygac., 11 3au.en.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 6 (Becennuii)

1. Obume mpobaemMbl U3MEPEHHHA

MeTonpl U3MEpPEHHIA: OTKIOHEHHH, Pa3HOCTHBIN, Hyl1eBOH. CTpaTernu M3MEpeHUi: KOTepeHTHbIE U
ciiy4yaiiHble BBIOOPKHM, MyJbTHUIUICKCHpOBaHME. llorpemrHocTy aHajoroBbIXx M HU(PPOBBIX
W3MEPUTENBHBIX ycTpoicTB. CucTeMaTHueckue W ciayvaiHele omuOKku. McToyHuku omuOoK.
Ilomexu, 1mympl. XapakTepUCTUKH M3MEPHUTEIbHBIX CHCTEM: YyBCTBUTEIBHOCTb, IOpOT
OoOHapyKeHHs, pa3pelIamas CIOCOOHOCTb, NWHAMMYECKUN AHMAaNa3oH, HEIMHEHHOCTh, I0J0ca
nponyckaHus. CTaTUCTUYECKHE U CIIEKTpPaJIbHbIE XapaKTEPUCTUKU CIydalHbIX BeIUMYUH. DyHKLUA
pacnpeneneHus ciaydaiHoW BenuwumHbl. [IpeoOpazoBanme curHamoB. YacTOTHBIA — CIIEKTP.
[IpeobpazoBanue Oypeoe.

2. DneKkTpudecKre LenH A7 Nepeadd UMITYJIbCHBIX CUTHAJIOB

Ilenm ¢ cocpeloTOYEHHBIMM M pacHpefeleHHbIMM napamerpamu. HMmmnenanc. Omnucanue
pacnpocTpaHeHHsl CUTHAJIOB B JUIMHHBIX JIMHUAX, TenerpadHbie ypaBHeHUs. BoaHOBbEIE npoliecchl B
TUHAM Tiepenadn Oe3 moreph. dazoBas ckopocTh. BoiHOBoe compoTuBieHue. JIMHUS ¢ ManbIMH
norepsimu. Hewuckaxatomast nuaus. Kosgduument orpaxkenus. Mutepdepenuns mnagaromei u
orpaxxeHHoi BonH. CornmacoBanme InWHUNA. AmnHamor 3akoHa OMa g JUIMHHBIX — JIUHUM.
PacnpocTpaneHue BoJH B WACANBHBIX JIMHUSAX U B JUHHUSIX C HOTEPAMH, KO3(PPULIMEHT 3aTyXaHus U
¢dasoBas mocTosHHAsA. JIMMHHBIE JIMHUM JUIA TIE€PEeAadyd CUTHAJIOB  PA3IMYHOM  YacTOTHI
DNEeKTPUYECKHE U IUAIEKTPUYECKUE BOITHOBOIBI.

3. Xpomarorpadus

Xpomarorpapuueckoe paszfeneHue cmecu BemiecTB. dusznyeckas M XUMHYEcKas aacopouus.
AncopOunonHo-aecopbunonHoe paBHoBecHe. M3otepmbl agcopOuun. M3orepmer Jlenrmiopa, I'enpw,
MONUCIIONHON ajmcopouuu. KuneTtrnka ajcopOunu-necopOomu B MOTOKe ra3a-Hocuteis. KoHuenius
TEOPETUYECKUX TapesoK. 3akoH pacnpenenenus Heprcra. [llupuna u ¢popma xpomarorpapuaeckoro
nuka. [IpuHIMNManbHOE YyCTpPOMCTBO M cxema paboTel  Xpomarorpada. AHaIUTHYECKHE
XapaKTEPUCTUKUA XpOMATOrpaUyecKoil CHUCTEMBI W OTACIBHBIX €€ dyeMeHToB. HaOuBHbIE H
KalWJUIIpHBIE XpoMarorpaguyeckue KOJIOHKH, WX mapameTpsl. OnTuManabHbIE pasMepbl |
paspelieHre Xpomarorpaduueckoil KOJOHKH. YCTPOMCTBO Tra3oBoro xpomatorpada. JleTekTopsl.
3aBUCHMOCTb BPEMEHM YICpKHMBAaHHA OT TeMIeparypbl. Xpomarorpagus C MIpOrpaMMHUPYEMbIM
HarpeBoM.




KunkoctHas  xpomarorpadus. [paameHTHOe  IMIOMpPOBaHUE.  YCTPOWCTBO  YKHJKOCTHOTO
xpomatorpada. JleTeKTopsl B )KUIKOCTHONW XpOMaTOrpaduH.

4. HSMCpeHI/Ie JaBJICHUSA U BAKYyMHasd TCXHHKA

dusnyeckre rpaHUIbl HU3KOTO, BEICOKOTO U CBEPXBBICOKOTO BaKyyMa. Pa3inndHbie pe:KUMbI TEUCHHS
raza. [Ipomeccel mepeHoca MpH pa3inUyHBIX AaBICHUSIX W Temmeparypax: auddysus, sddysus
(TemmeparypHasi TpaHCIUpAIMsA), BS3KOCTh, TEIUIONPOBOTHOCTh. [IpOBOAMMOCTH 3JEMEHTOB
BaKyyMHBIX ccTeM. MeTo/ibl IOJTy4eH s BaKyyMa.

Krnaccudukanuss BakyyMHBIX HAacOCOB IO NPUHUMIY WX JeiictBus. Hamyck raza B BakyyMHYIO
Kamepy. V3MepeHue paBieHMs B BaKyyMHBIX CHCTeMax. MexaHUYECKHE, IbE303JIEKTPUYECKUE,
TEIJIOBBIE W WOHM3AL[MOHHBIE MaHOMETpPBI, IPHHLHIBI UX AeHCTBUA. DPU3NYECKHE OTpaHUYCHHA
JIMaNa3oHOB INPUMEHUMOCTH pa3jIMYHbIX MaHOMETpoB. Teun B BakyyMHOH cucreme. Bnusnue
HAaTEKaHUSI HAa CKOPOCTh OTKAYKM U TpeAeibHbII BakyyM. Meronsl OOHapyKeHHS Teyei.
CrauyoHapHble M MMIIYJbCHBIE METOIbl IIONYYEHHUS BBICOKMX JaBieHUH. MeTonpl u3MepeHus
BBICOKHUX JTaBJICHHI.

5. Macc-cekTpoMeTpHs

Merton Macc-CIIEKTpOMETPUYECKOro aHainu3a. EnuHUIBI HU3MEpeHHs MacChl, NPUMEHSEMbIE B
Macc-CIEKTPOMETPUH.  BJIOK-cXxemMa  Macc-CHEKTpOMETpa. AHAIUTHYECKHE  XapaKTEPUCTHKH
Macc-CIIeKTPOMEeTpa: TOYHOCTh M3MEPEHHs Macc, paspellarouias CIIOCOOHOCTb, TUHAMHYECKHUI
JUana3oH, TIOpOr JACTEKTHPOBAaHMS, YyBCTBUTEIBHOCTb. MeToApl HMOHU3aLMU: HOHU3aLUA
SNEKTPOHHBIM YJapoM, XMMHYecKas HOHHM3auus, (poToMOHM3aIMs, MOJeBask MOHM3ALMS, IOJIeBas
necopOuusi, 6oMOapAMPOBKA OBICTPHIMH aTOMaMH, MaTpU4YHAs Jia3epHas MOHHU3aLuUs IecopOumeint
(MALDI), onekrtpocrnpeili.  MonekymspHble,  OCKOJOYHBIC,  KBa3UMOJICKYJSPHbIE  HOHBIL.
MertacrabunbHble MOHBL. MeToapl JeTeKTUPOBaHUS HMOHOB. Macc-aHannu3aTopbl: IPUHIMIIBI
JeicTBYS, pa3peniaromas cnocoOHOCTh. CEKTOPHBIM MarHUTHBIM Macc-aHaIn3aTop, KBaJpymoIbHBINA
Macc-aHaJIA3aTop, KBAJPYIIOJbHBIE HMOHHBIE JIOBYIIKH, BPEMSIPOJIETHBIM Macc-aHaJIU3arop,
Macc-CIeKTPOMETp HOHHO-IMKIOTPOHHOTO pe3oHaHca ¢ mpeobOpasoBanueM Dypne. Pemenne
CTPYKTYPHBIX 3aJa4 METOIaMHU MacC-CIEKTpOMETpHH. TaHIeMHass macc-criekrpoMeTpus. Cenekuust
MoHOB. Metonsl ¢parMeHTauu HoHOB. KoMOHMHAmmmM Macc-CleKTpoMeTpa € JKUAKOCTHBIM H
ra3oBbeIM xpomarorpadamu. IIpumeHeHUsT Macc-CIIEKTPOMETPUHU Ul pelIeHusl 3a1ad OMOJIOTHH,
XMMUH, aHAJIHM3a OKpYXKaoLIel cpesibl, (papMaKoIIOTHH, TIO-CTPOSHUSI CUCTEM 0€30ITaCHOCTH.

Cemectp: 7 (OceHHwmi)
6. OnTuyeckasi CHEKTPOCKOIIHS

[lornomenune cBera BemecTBOM. 3akoH Jlambepra—byrepa—bspa. Chekrpsl momomeHus,
UCITyCKaHUS U paccesHus. PaguanuonHoe BpeMs JKU3HU U UCTMHHOE BPEeMsl )KU3HU BO30YXKIEHHOTO
cocTosHUS. VIHTEHCMBHOCTH CHEKTPAJIbHBIX JUHUKA. DopMa W IMIMpPUHA CIEKTPAIbHOH JIMHUM.
EctectBeHHOE, AOIIEPOBCKOE U CTOJIKHOBUTEIBHOE YIIMPEHUE CIIEKTPAJIbHBIX JIMHUM. AnnaparHas
IIMpHHA JIMHAWA. PaBHOBecHoe TeruioBoe usnydeHue. @opmyna Ilnanka. SIpkocTHas, nBeroBas H
paauanoHHas nupomerpus. VCTOUHUKM M3JIydyeHHMs B Pa3jiUYHBbIX CIEKTPaJbHBIX JHMalla30HaX.
IIpumeps! HICTOYHHUKOB paBHOBECHOTO M HEPABHO-BECHOTO M3ITyYEHUS.

[lpuemMHukn  w3nmydeHWss Ha  OcHOBe  BHemHero  Qortodddekra. [lpuHiunm  medcTBUs
¢dorosnexrponHoro ymHoxuTens (PIY). [lpueMHHKM WH3IydeHUS HA OCHOBE BHYTPEHHETO
dorodpdexra. Illympl 1 HOpOr 4YyBCTBUTEIBHOCTH IETEKTOPOB JICKTPOMArHUTHOTO H3ITy4YCHUS.
KBanToBbIi1 BbIXOH. [IpreMHHKH W3TydeHHs IJIS Pa3IMYHBIX CHEKTPAIBHBIX JHAna3oHOB. Kiacchr
CIIEKTPAJILHBIX NPUOOPOB: CIIEKTPOCKONBI, CIEKTPOrpadbl, MOHOXPOMATOPBI, IOIMXPOMATOPHI.
Jlucneprupyronme dJIEMEHTHl CHEeKTPAaIbHBIX NPUOOpPOB: MpH3Ma, ITU(PPAKIHOHHAS pelIeTKa,
uHTepdepomerp. Paspemiaromas ciocoOHOCTh CIIEKTPAIBHBIX IPUOOPOB.



CnexTpaspHble JUana30Hbl U COOTBETCTBYIOUINE UM CTEICHH CBOOOJBI B MOJIEKYISIPHBIX CHCTEMaXx.
BpamarensHple CIEKTpl M MHKPOBOJIHOBAs CHEKTPOCKONUA. Mopenp KECTKOro poTaropa.
KonebarenbHble crieKTpbl W WHPpPaKpacHas CHEKTPOCKONHS. ['apMOHHYECKUN M aHTapMOHHYECKUH
ocumiusaTopsl. Konmebanusi mHoroaromHbix MoJekyn. KoneOarenbHo-BpalnaTeNnbHbEe TMEpPEXonbl B
JBYXaTOMHOM  MOJIEKYyJIE€. OJEKTPOHHblE IIEpeXOAbl UM  CHEKTPOCKOIMS B  BHIUMOM U
yAsTparoNIeTOBOM Juana3oHax. JluccoumanuoHHBIA mpeaen crekrpa. OmnpeneneHUE SHEPrUH
auccorpanuy. CHekTpocKonust KOMOMHAMOHHOTO paccestHusl. CHeKTpasbHbIe METOAbl U3MEpPEHHS
TEeMIIEpaTypbl B HEPAaBHOBECHBIX CHCTEMAX.

7. JlazepHast CIEKTPOCKOIHS

KorepentHoe onTuueckoe ycuieHne B akTUBHOHM cpene. IloporoBass mHBepCcHas 3aceleHHOCTb
ypoBHEH. YcTpoicTBO sazepa. I'a30Bbie, TBEPIOTEIbHBIC, KUIKOCTHBIC Ja3epbl. MOJOBBIM COCTaB
JlazepHoro wusinydeHus. IlepecTpoiika 4YacTOThl Ja3€pHOrO H3IydeHHs. leHepauuss KOPOTKHX
AMITYJIbCOB: METOJIbI MOJYJISIMN JOOPOTHOCTH W CaMOCHHXpoHm3ammu Moj. [Ipemmymiectsa
MPUMEHEHHs JIa3epOB B KaueCTBE HCTOYHUKOB CBETAa B CIEKTPOCKOMUU. AOCOPOIMOHHBIM,
BHYTPHUPE30HATOPHBIA,  ONTHKO-aKyCTUYECKMA ®  (PIYOPECICHTHBIH  METOABl  Jla3epHOU
CHEKTPOCKOITHH.

8. U3mepenue temiieparypbl

[lonsarue temneparypsl. Jlnana3zon temmeparyp B XuUMuueckoi ¢usuke. [lepBuuHbBIE TEPMOMETPHI.
KoHTakTHbIE MeETOIbl U3MEPEHUs TeMIepaTypbl (TEPMOMETPBI  pAaCIIUPEHHUs, TEPMOMETP
COIIPOTHUBIICHUS, TepMonapa). BecKOHTakTHbIE MeTOABl W3MEPEHHUs Temreparypsl. PaBHOBecHOE
n3nyyenue. @opmyna Ilnanka. fIpkoctHas, nBeroBas W paguauuoHHas nupomerpus. Ilonstue
TEMIIepaTypbl B HEPAaBHOBECHBIX CHCTEMax Ha IpHMeEpe IUIa3Mbl TICIOLIEro paspsana. Meronsl
U3MEPEHUs TEMIIEPATYPbI 3JIEKTPOHOB U TSAXKEJBIX YaCTHULL.

9. PaguocnexTpockomnus

MarHuTHblE MOMEHTBI 3JIEKTpPOHa, sinep U aromoB. SIMP-aktuBHbie sapa. COUMH B NOCTOSHHOM
MarHuTHoM noje. MaruutHeli MoMeHT U Jlapmoposa npeneccus. [lormomenue sneprun BU-nomns
CUCTEMOM sIIEpHBIX CNUHOB. CHEKTPOCKONMS SACPHOIO MAarHUTHOTO pE30HaHCa. XUMHYECKUI
C/IBUI: KOHCTaHTa SKPaHUPOBAHUS, €IMHULBI U3MEPEHMs, SKBUBAJIECHTHbIE sifpa. CHHUH-CIIMHOBOE
B3aUMOJIEICTBUE, CIEKTPHI INEPBOrO IMOPSAIKA, MPOCTHIE MpPAaBWIa HHTEPHPETALUU CBEPXTOHKON
cTpykrypbl. [lpumenenne meroma SAMP nns uccnemoBanus CTPYKTypbl Mosekyn. OOMEHHBIE
SBJICHUS: MEAJICHHbIH W OblcTpelii  oOMeH. IlpuHumnumanbhHas cxema SIMP-cnekrpomerpa.
TpeGoBaHMS K OFHOPOAHOCTH MOCTOSHHOTO MAarHUTHOTO TMOJS; CIOCOOBI  MHUHHMH3AIUH
anmnapaTypHOro ymupeHus JMHUNA. HTeHCUBHOCTE M mupuHa JuHui cnektpa JAMP. IlpogonsHas
(crivH-penieToYHAas) M TIOTiepevHast (CUH-CITMHOBas) penakcaysi. OCHOBbI JHHAMUYECKUX METOJI0B
SAMP: 90°- u 180°-ummynbebl; Qypbe-ciekrpockonus AMP.

CrieKkTpoCKOIIUS AIEKTPOHHOIO MapaMarHuTHOTO pe3oHaHca. CBEpXTOHKast cTpykTypa cnekrpa II1P.
CTpyKTypHblE M JAMHAaMHYECKHE XapaKTEpUCTHKHM BelllecTBa, omnpenenasemble Mmeronamu OIIP.
[MpunumnmaneHas cxema OlIP-cnekrpomerpa. OcobGenHoctu peructpauumu curHaios OIIP:
BOJIHOBOJIbI U P€30HATOPBI, HU3KOYACTOTHASL MOAY/ISALMS NOJSPU3YIOIIEr0 MArHUTHOTO I10JIs, 3allMCh
CIIEKTPOB B BHJIEe TTPon3BoAHON. COMOCTaBIICHNE YaCTOTHRIX auana3o-HoB JIIP u SIMP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



yueOHast ayTUTOpHsl, OCHAIICHHAS! MYJIbTHUMEANAIPOCKTOPOM U HKPAHOM.

VYuebHble 1a00paToOpHH, OCHAIICHHBIE CPEICTBAMHU NU3MEPEHHH 1 BCIIOMOTaTeIbHBIM 000PY0BaHHEM:

- Cnekrpodoromerp SPECORD UV-VIS, TepmocTtar

- Cnekrpodoromerp BRUKER IFS-42

- DKCIIieprMEeHTallbHAsl yCTaHOBKA HA 0CHOBE Macc-criekTpomerpa MKS-Instruments E-Vision

- DKcniepuMeHTalbHasl ycTaHOBKa Ha ocHoBe DIIP ciekTpomeTpa

- AtoMHO-cunoBoi Mukpockorn NT-MDT

- DKclieprMEeHTalbHAsl YCTaHOBKA, BKITIOUAIOIIAst ra3opa3psiHyto Tpyoky, Hacoc 2HBP-5/IM,
BOJIETMETP, aMIIEpMETP, UICTOUHUK nuTanus Y UI1-2

- DKcIieprMEeHTalbHAsI YCTaHOBKA, BKITIOUAIOIIAst ra3opa3psiHyo Tpyoky, Hacoc 2HBP-5/IM,
BOJIETMETP, MAaHOMETP, CUCTEMY IIUTAHUS Pa3psiaa, CUICTEMY OXJIaXACHHUS, MOHOXPOMATOP C CUCTEMOMN
yIpaBJieHUs

- ['a3oBeIii xpomarorpad "LiseT-800"

- Yeranoska «COPBI»

- Becol, nuctuiuiarop, mkad CymniIbHbIN, IKa( BHITSHKHOM.

CamocrosiTenpbHas paboTa CTyJleHTa 00eCTIeYMBaETCs JOCTYITHOCTBIO BCEX YUEOHBIX TOCOOHH TI0 KypCy
Ha caiiTe (aKyIbTeTa U HATMYUEM KOMITBIOTEPOB B KXK0W KOMHATE OOILEKHUTHUS, a TAKKE HATHIYUEM
y4eOHBIX MOCOOHI U METOIUIECKOM IuTepatypsl B ondmuoreke MOTHU u B 1aboparopHOM NpakTUKyMe
JeTapTaMeHTa MOJICKYJISIPHON U OHOTOTHYeCcKO (DHU3HUKH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Metojpl MccnenoBaHUsI CBOWCTB (PU3NKO-XUMHUUEcKHX cucteM [Teker] : yue6.mocodue / E.JI.
®pankesud; M-Bo Bricil. U cpen.oop. PCOCP; Mock. pusuko-rexH. uH-T (roc.yH-T .— M. : U31-Bo
M®TH, 1980 .— 52 c.

2. ®uznueckue MeTonbl uccnenosanus [Teker] : yueb. nocobue ains By30B / E. JI. @pankeBuy ; M-Bo
BoIcil. u cpefl. 00p. PCDCP ; Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-Bo MOTU, 1978 .—
119 c.

3. ®usnueckne MeTobI uccienoBanus [Texct] : yae6.mocooue / E.JI. ®pankeBud; M-Bo BBICHI. U
cpen.oop. PCOCP; Mock. ¢pusuko-TexH. uH-T (roc.yH-T.) .— M. : Izn-Bo MDPTH, 1986 .— 92c.

4. Macc-cnieKTpoMeTpust I aHalIn3a 00beKTOB oKpykatomieit cpensl [Texct]/A. T. Jlebenes , -M.,
Texuocdepa, 2013

5. ®usnyeckre METOIbI NCCiaeIoBaHU B XuMuU. CTPYKTYpPHBIE METOMIBI H ONTHYECKAs CIIEKTPOCKOTIHS
[Tekct] / JI. B. Buiikog, 0. A. Ilentun - M.Bricias mikosa, 1989

JomnonHurensHas aureparypa

1. OcHOBBI MonieKysipHOU criekTpockonun [Tekct] : yue6. mocobue mist By3os / H. H. Kyapsisues ;
M-Bo o6pazoBanust PO, MOTU .— M. : BOIIN, 1990 .— 158 c.

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. ®wuzuka razosoro paspsina [Tekcer] : [yued. mocobue ans By3oB] / FO. I1. Paiizep .— 3-e usn.,
nepepad. u gomn. — Honronpyansii : Uatemnexkt, 2009 .— 736 c.

4. Jlexuum o kBaHTOBO# 3exTponuke [Tekcr] / H. B. KapnoB .— 2-e u3z., ucnp. u gon. — M. :
Hayka, 1988 .— 336 c.

5. Beenenue B usuky miasmel [Teker] / b. M. CMupHOBeyue6. mocodue ais By3os - M.Hayka,1982

6. JIeknuu Mo CIEKTPOCKOTHH SIZICPHOTO MarHUTHOTO pe3oHanca [Teker]. Y. 1, Beoansrii kype / 1O. A.
Yereiaok - M. Texnocdepa,2016

7. Metozpl uccneioBaHui B 3KcriepuMeHTanbHoi (usuke [Tekcr] : yue6. mocobue mist By3os / M. .
[Teprament .— M. : UnTemnekt, 2010 .— 304 c.



PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUCHUA:

Benyann K. OcHoBBI MosIeKyIsipHO# criekTpockonuu / iep. ¢ auri. E. b. [opnona. M.: Mup, 1985. 384
c.

Hparo P. ®uznueckue MeTonsl B XuMuu: B 2 T.; Tiep. ¢ annL. A. A. ConosbsiHOBA ; iof pex. O. A.
PeytoBa. M.: Mup, 1981 . 422 c.

Imuar B. OnTudeckast CIEKTPOCKOMHS Il XUMHUKOB U OnoiioroB. M.: Texunocdepa, 2007.
EnpsimeBnu M.A. ATomHas 1 MosiekyisipHas criektpockonus. M.: KomKuura, 2006.

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

Hemtpenep B. CoBpemenHnas na3epHas criekrpockonud. Jonronpyansrit: Uatennexr, 2014.
Jlebenera B.B. DkcniepumenTtanbHas ontuka: OnTuyeckue Marepuansl. ICTOUHUKH, TPUEMHHKH,
¢unsTpanus onTudeckoro u3nydenus. CrexrpanbHbie puOopsl. JIasepsl, 1a3epHas CIIEKTPOCKOIHS
M.: Uzn-Bo MI'Y, 1994. 368 c.

Kyp6aros JI.H. OnTosnekTpoHuKka BUIMMOTO U HH(PAKPACHOTO JUANa30HOB crieKTpa. M.:
®dusmarknura, 2013. 400 c.

Cepmrok U., 3akkau H., 3akkau J[>)x. MeTonbl B MonekyisipHoi 6nodusuke. CTpykrypa, QyHKIHS,
OUHaMUKa: y4. mocobue. B 2-x tomax. Kpacnosipck: M3narensctso KV, 2009.

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

JlebeneB A.T. Macc-ciekrpomeTpusi B opranudeckoit xumuu M.: BUHOM. Jla0. 3nannit, 2009 . 493 c.
Pozanos JI.H. Bakyymnas texauka. M.: Beiciras mkoma, 1990. 320 c.

AtiazoB b.B. OcHoBbI Ta30Bo#i xpomarorpaduu. M.: Beicas mkona,1977.

Hepoym 3D. CoBpemennsie MeToabl AMP mist xumudeckux uccnenoanuii. M.: Mup, 1992.

[Tomos B.I1. OcHoBEI Teopuu nemneit. M.: Briciias mxkona, 2007 . 575 c.

Baitamrreitn JI.A. DnexTpomarautHbie BoHbL. M.: Paguo u cBa3s, 1988. 440 c.

Bbecconos JI.A. TeopeTnueckne 0CHOBBI IEKTPOTEXHUKHU. DnekTpuyeckue uenu. M.: [apaapukuy,
1999. 638 c.

Xapkenu A.A. TeopeTnueckue 0cHOBBI paguocBs3u. M.: [ocrexuzaar, 1957.

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

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

baza mannapix HanimoHaneHOTO HHCTHTYTA cTaHAapTu3anuu u Texuonorun CIIA o cBoiicTBam
coenuHeHUH. - http://webbook.nist.gov/chemistry/.

Marepwuansl K JIEKIUSIM U CEMHHAPCKUM 3aHATusAM http://mipt.ru/dmep/student/files/fizmetody/.
Marepwuansl K JIEKIUSIM U CEeMHHApCKUM 3aHATusM http://fizmetody.mozello.ru/.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpu moaroToBKE M YTEHUH JIEKIIUH MOXKET MOTPeOOBaThCS CIIeAyIOIIee IPOrpaMMHOe 00ecIIeueHHE:
MS Word, MS Power Point, MS Visio, MathCad. [Ipu camocTosTeIbHOM N3y4eHHH y4eOHOTO
Marepualia HeoOXoMO HallM4re YCTaHOBJICHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.

[Tokazarenem BrnajieHUss MaTepyaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
IUCIUTUIAHEL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTIENBbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

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

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (UJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI

u (win) TexHoJOormYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmaparype

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIlluu

COBPEMEHHOMI 9KCIIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

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

OIIK-5.2 OOmagaer cHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.6 3HaeT ocHOBHBIC TpaBWIIa TOBEJCHUS U PabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

I[IK-1.5 Bmameer wHaBbikamMu Oe30macHON pabOTHI ¢

COBPEMEHHBIMH  HAy4YHBIMH  INPHOOpAaMH U JPYTUM
IKCIIEPUMEHTAIBHBIM 000Py/I0BaHUEM
[IK-1.7 Croocoben omneHuBath TpedyeMbie  pecypchl

(MaTepuanbHble W BPEMEHHBIC) [UIS IUIAHUPOBAHUS H
IIPOBE/ICHUS HAYYHOI'O 3KCIIEPUMEHTA

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaIM3a HayYHbIX JaHHBIX

[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH




AQHHBIC U ICIATh HAYyIHBIC BBIBOJLI I1K-2.3 CniocoGeH npencTaBisITh HayYHbIE YTBEPKIACHHS, UX
(3aKuIr0uCH) 00OCHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelleHusT SICHO M TOYHO B TEPMHMHAX, IIOHATHBIX IS
npo(eCCHOHANBHON ayIuTOpHH, B MUCBMEHHON W YCTHOH

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000pyI0BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AMCHUTUIMHBI «DU3HYECKUE METOIbI CCIIeIOBAHNIY 00YYarOIIUHACS TOJKEH:

3HATb:

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K (PU3UKO-XHMHUYECKAM METOJIAM HCCIISIOBAHHS,

- KIaccu(uKanuio GU3NIECKUX METOIOB HCCIICIOBaHUS,

- OCHOBHBIC TIOHSTHS ¥ 3aKOHBI, JISKAIINE B OCHOBE PA3JIUYHBIX METO/IOB,

- OCHOBHBIE XapaKTEPUCTUKN U3MEPSIEMBIX BEINYUH U U3MEPHUTEIBHBIX CUCTEM,

- YHCJICHHBIE TTOPSAKH BEJIMYMH, XapaKTEPHBIC ISl PA3JIMYHBIX Pa3lesioB (GU3NKU, XUMUHU, XHMUYECKON
¢busnkw,

- IPUHIIMITBI ¥ METOJIBI TIOCTPOCHUS CIOKHBIX U3MEPUTEIBHBIX CUCTEM,

- moHsATuA "mym", "momexa", "MOTrPeMIHOCTh U3MEPEHUS "', BUABI IITYMOB M MOTPEUIHOCTEH, CTpaTeruu
M3MEpeHUS,

- pa3nuuHble (pU3nYecKue pacrpeaeneHus,

- TEXHMYECKHE OCHOBBI CO3/IaHHS U3MEPHUTEIBLHBIX CUCTEM B PaMKaX IPOTPaMMBbI TUCIUTLTNHEI,

- METO/IBI 00PaOOTKH IKCIIEPUMEHTAIBHBIX JIAHHBIX,

- METOJIbl HCCIICIOBAHMUS PAaBHOBECHBIX M HEPAaBHOBECHBIX CHCTEM,

- OCHOBHbIE (PU3NUECKUE METO/IbI MCCIIEIOBAHNS MOJICKYJIIPHBIX CUCTEM, UX XapaKTEPUCTUKU.

yMeThb:
- abcTparupoBarTbCs OT HECYIIECTBEHHBIX BIMSHUN IPU MOIECIMPOBAHUH PEabHBIX (PU3MUECKUX
CUTYaLUiI;
- JIeJaTh NPaBUIIbHBIC BHIBOABI U3 COMOCTABICHHUS PE3YABTaTOB TEOPHU U IKCIIEPUMEHTA,
- HCIIOJIb30BaTh CTATUCTUUYECKUE METObI PacuéTa TEPMOAUHAMUYECKUX BEJIMYHH;
- TPOU3BOAMTH YHCIICHHBIC OLICHKH IO MOPSAKY BEIUYHHBI;
- JlesiaTh Ka4eCTBEHHbIE BBIBOJBI PH MIEPEX0/IE K MPeaeIbHBIM YCIOBUSAM B H3y4aeMbIX Mpoliemax;
- 00ecrne4YnTh U OUEHHUTD JOCTOBEPHOCTH IOJIy4YaeMbIX PE3YyJbTaTOB;
- BHJETh B TEXHHUECKHUX 33/a4ax (PU3MUECKOE COICPIKaHHE;
- paboTarb HAa COBPEMEHHOM, B TOM YHCJI€ U YHUKAJIBHOM SKCIEPUMEHTAILHOM 000PYI0BaHUY;
- IUIAHUPOBATH ONTHUMAJILHOE IIPOBEIEHUE CIOKHOTO IKCIIEPUMEHTA;
- TOJYYHTh HAaWIyYIIME 3HAYCHUS M3MEPSICMbIX BEJIIMYMH M NPAaBUIbHO OLCHHUTH CTENEHb HX
JIOCTOBEPHOCTH;
- BBUICHHTh HCTOYHHKH TOTPEIIHOCTEH MPOBEAEHHBIX H3MEPEHUH M PACCUUTATh IOTPEIIHOCTD
OKOHUATEJIbHBIX PE3YJIbTATOB;
- Ha 9Tane M3MEpeHuH, N0 00pabOTKH Pe3y/IbTaToB M3MEPEHUH COBPEMEHHBIMH KOMIBIOTEPHBIMU
METO/IaMH, OT PYKH OBICTPO M TPAMOTHO TIOCTPOUTH HEOOXOAMMbIE TpadUKH, KOTOPBIC MOKAXKYT ,
MPaBUIIBLHO JIM paboTania anmaparypa, pa3yMHO JIM BEIOpaH AUana3oH U3MEPEHUH U T.I1.;
- MOJIb30BaThCSl CIPAaBOYHOW IJUTEPATypo TO XUMHYECKOW (PHU3UKE HAYYHOTO M TPUKIIAJTHOTO
XapaxTepa Ji1sl OBICTPOro MOMCKa HEOOXOAUMBIX (PU3UKO-XUMHUUECKHUX TaHHBIX U TIOHATHI;
- OIIPEAETATh KOJNMYECTBEHHBIC IMapaMeTphl XUMHYECKHX peakIMi, MpoIeccoB U OOBEKTOB B
3aBHCHUMOCTH OT 33JaHHBIX 3KCIIEPUMEHTAIbHBIX YCIOBUH.

BJa/IeTh:




- HaBBIKAMH CaMOCTOSITEJIbHOW paboThl B JIA0OpaTOpHH Ha CIIOKHOM OSKCIEPHUMEHTAIHLHOM
000pyIOBaHUY;
- HaBBIKaMH OCBOEHHS OOJIBIIOrO 00BEMa MH(OpMaLUH;
- KyJIBTYpO# IOCTAHOBKM M MOJICTUPOBAHUS (PU3MUECKHX 33/1a4;
JNIEMEHTapHBIMH HaBBIKaMH Pa0OTHI B COBPEMEHHO (PU3NKO-XUMHYECKOW JIaOOpaTOpHH;

HaBbIKAMH I'PaMOTHOH 0OpabOTKU pe3yJbTaTOB ONBITA U COMOCTABICHUS MX C TEOPETUYSCKHMH U
TaOJIMYHBIMU TAHHBIMH.
- OCHOBHBIMH CTaTHCTHYECKUMH METOJaMH ONPEJENICHUS] TEPMOANHAMHYECKHUX BEJIMYMH PA3INYHBIX
CHCTEM ISl PEIICHUS 3a/1a4 MaKpPOCKOIMMYECKOH (hU3UKH
- METOAaMH COCTABJICHHS M PEIICHNS] KHHETUYECKUX YPaBHEHHUH [UIsl pearupyrOLIUX CHCTEM.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymmii KOTpPOJIb COCTOMT B PEHICHWW M Clade JIOMAIIHUX 3aJaHWi, HANHCAaHUH KOHTPOJIEHBIX
paboThI, BEITIONTHEHUH | 3alIUTE JJA00OPaTOPHBIX padoT.

[lopsinok mpoBeaeHus 3alUUThl JOMAIHETO 3aJaHUs

Jlnst momycka K 3amuTe 3aJaHus 00ydaronuiics JTOJKEeH PElInTh Bee 3aja4dn u3 3aaanus. [Ipo-nieqypa
3alUTHl 3aJaHus TMPOXOAHUT CIEUAbHO OTBEeIEeHHOE Bpems B (opMe KOIUIOKBHyMa IO TeMaM
n30paHHBIX 3a/a4. B nporecce nmoscHeHns pemmeHns 3a1ad U3 3a1aHus IperoiaBarellb MOXKeT 3a1aBaTh
YTOYHSIOIINE BOIIPOCH U3 COOTBETCTBYIOIIETO pa3ziena o IporpaMMe Kypcea.

[opsnok BBIMONIHEHUS U 3aLIUTHI Ta00PaTOPHOM pabOThI

Jiis Hayana BBINIONHEHUS J1abopaTopHOW paldoThl OOyuarolmMiics B Haudajie 3aHiATHs 00s3aH MpoiTH
IpoLeaypy [HOIMycKa C 00s3aTelIbHOM IPOBEPKOH TEOPETHYECKHX OCHOB H3y4aeMOro METoAa
UCCIICAOBAaHUsI W MpaBHJ TEXHUKUM Oe3omacHocTd. B ciydae, ecnm  oOydaroumiics He
MPOJEMOHCTPUPOBA HEOOXOAMMBIH MHHHMYM 3HaHMH, TO OH HE JONYCKAeTCS K BBINOJIHEHHIO
nabopaTopHOil paboThI, a NPOJOIKAET TEOPETHUECKYIO MOATOTOBKY K BBIIIOIHEHHUIO PaOOTHI.
[Tpouenypa 3ammThl J1aOOPAaTOPHBIX PAabOT OCYLIECTBISAETCS B MEPHO Ja0OPAaTOPHBIX 3aHATHH II0
pactmcanuto. B mpomecce 3ammtel  nabopaTopHO paboTHl IpenojaBaresib MOXKET 3a/1aBaTh
YTOUHSIOLIME BOIIPOCH! U3 COOTBETCTBYIOLIETO pa3/ielia o IporpaMMe Kypca.

bonee moapoOHBIE KpUTEPHM OLIEHMBAHUS, METOIUYECKHE PEKOMEHAAIMH W MEepeueHb THUIOBBIX
KOHTPOJIbHBIX 33JaHU{ IPUBEICH B IPUKPETIJICHHOM (haiie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

ITpomexxyTouHas arrecTanys 1Mo AUCHUIUIMHE «DU3NUecKue METOIbl MCCIEeOBaHUI» B 6 ce-MecTpe
ocyuectisiercs B popme quddepeHIransHoro 3a4éTa.

[Tpumeps! BompocoB K auddepeHIMPOBaHHOMY 3a4eTy M K DK3aMEHY NPHBEACHBI B NMPHKPEIUICHHOM
¢aiire.

Kpurepun onennBanus
CM. mpuKperneHHbIH (aiin

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

CM. puKperyIeHHbIH (aiin



3. [lepeyeHb THMOBBLIX KOHTPOJIbHBIX 3aJaHUI, HCIOJIb3YEMBIX /IJIfl OI€HKU 3HAHMIA,
YMEHHH, HABBIKOB

[TpoMexkyTouHast aTTeCTalus 1Mo AUCHUILIMHE «DU3nYecKue METOMIbl MCCIeI0BaHHii» B 6 ce-
MecTpe ocyiecTBiseTcs B popme nuddepeHmanbHoro 3a4éra.

3auéT BBICTABIISIETCS B KOHIIE CEMECTpa IO pe3yibTaTaMm Tekyuieil paborel. Tekymas padora B
TEUYEHUE CEMECTPa BKJIIOYACT B ceOs CIICAYIOUINE TAIbI:

e  3aIMTa JIOMAILHUX 3a/laHuil U IPOBEPKA TEOPETUYECKUX 3HAHUMN CTYACHTA (CIIUCOK 3a7a4 JIIs
CaMOCTOSITEIILHOTO PEIICHUS BBIIAETCS 00YYAIONMMCsI B HaUaie ceMecTpa Ha IIEpBOM CEMHU-
HapCKOM 3aHATHUN),

e BBINOJIHEHHUE U 3aIUTa JIAOOPATOPHBIX padoT,

® ceMecTpoBasi KOHTPOJIbHAs pabora.

[Tpoueaypa 3auThl 3aJaHUI TPOXOJUT B CHELIMATILHO OTBEIEHHOE BpeMsl B (hopMe KOJIOKBHYyMa
1o TeMaM M30paHHBIX 3a/1a4. B mporiecce mosiCHeHUs PENIeHUs 3a/1a4 U3 3a/IaHUs [TPEToaBaTellb
MOJKET 3aJ]aBaTh YTOUHSIOIIME BOMPOCH! U3 COOTBETCTBYIOIIETO pa3jiesa 1o mporpaMmme Kypcea.

HpI/IMepI)I 3aaa4 U3 JOMAIIHEro 3ajaHus U JOIMMOJHUTCIIbHBIX TCOPCTUUCCKHUX U YTOYHAIOIIHUX BO-
IMPOCOB IMIPHUBCIACHLI HUKC.

1. Onpenenvure MUHUMAIBHYIO MOIHOCTD U3Ty4YCHHS, KOTOPYIO €IIe MOXHO 3apeTUCTPUPOBATH
¢ IoMoIIbI0 (hoTOsTUCHKH Oe3 yueTa ee COOCTBEHHBIX IYMOB. MOYKHO CYMTATh, YTO OAMH (o-
TOH BBIOMBaET oauH 3J1eKkTpoH. Conpotuiienue pesucropa R = 100 Om. [Tapa3uTtHas eMKoCTh
C = 1 n®, yiuna BoaHbI najatomiero ceera 500 um. @oToOKaTOA U3TOTOBJICH U3 MaTepuaa, pa-
60Ta BBIX0Ja M TOCTOSIHHAs Pruapicona st kotoporo passsl 0,85 9B u 1,3 A/(cm?K?); mo-
mane GoTokaTona pasHa 1 cm?.

Ipumepwl 6onpocos:

e 1300pa3uTe 3IEKTPUUECKYIO CXEMY MOJKIIIOUEHUS! (POTOSUCHKH, pealu3yeMyI0 B paMKax
JNaHHOM 3aJ1a4u.

e Kakue BHUJIbI AEKTPUUECKUX IIYMOB MOTYT CYIIIECTBOBATH B 3JIEMEHTAX JAHHOM 3JIEKTPH-
YEeCKOM CXEMBI?

e Kaxkona npupopaa mryma HlorTkn?

2. MHOrokpartHoe oInpe/ielIeHue YHEPTuH aIcopOLMU MOJIEKYJ a0 pe3ynbTaThl: 46, 48, 44, 38,
45, 47, 58, 65, 44, 45, 43 xJIx/mMonb. 3HaueHus 58 u 65 kJK/MOJIb KaXyTCs B 3TOM PSAy He-
paBo10100H0 6obmMMU. CunTas pacrpeienieHue pe3yabTaToB HOpMaJIbHBIM, OIIPEETUTe,
CJIEIyeT JIU 3TH BEJIMYMHBI UCKIIOYUTHh U3 CTATUCTUKU KaK OIIMOOYHBIE, €CIIM MBI 33JaeMCsl
ypoBHeM 3HauuMocTH 10%.

IIpumepvl 6onpocos:

e B uewm cocrout npasuio 36?

e Uro Takoe qUCTIepCHs U MAaTEeMAaTHICCKOE 0KHIaHUE CITYyIaiHOM BEIIMYUHBI?

e Sammmure pacupeneneHue [lyaccona. Kakue codsiTus onuceiBaeT pacnpezaenenne [lyac-
cona? IIpuBeaure npumep.

3. B cucreme TpaHcmopTa HOHOB Macc-CIIEKTPOMETPA HCIOIB3YETCs TaK Ha3bIBaeMasi nocmaouii-
Has OMKauKa, KOTopas MpeCcTaBisieT co00i MoCIeI0BaTeIbHOCTh BAKYYMHBIX KaMep, paszie-
NEHHBIX TuadparMaMu.
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B BakyymHoit kamepe 1 naBnenue pasHo P1= 1 Topp. Kamepst 1 u 2 pazpenstores quadpar-
MO¥, MPOBOJAMMOCTb KOTOpOH mpu padodem nasnenuu Gz = 0,3 i/c. Kamepsl 2 u 3 pazaens-
10Tcs nuadparMoi, TuaMeTp OTBEPCTUsl KOTOpoit paBeH d3 = 2,5 mm. [IpousBoauTeIbHOCTH
HacOCOB, OTKAYMBAKOIIMX KaMmephbl 3 U 2, COOTBETCTBEHHO paBHbI S3 = 270 n/c, Sz = 40 x/c.
O06nem nepBoit kamepsl 3 J1, BTOpoil U TpeTheit — mo 0,7 1. Onpenenute AaBieHUE B Kamepax
2 u 3. Hacochl Kakoro TUIla MOTYT MCIIOJIb30BaThCS B ’TOM yCTaHOBKE?

IIpumepul 6onpocos:

e (OOBsCHUTE NPUHIMI PAaOOTHI U IPEENIbl IPUMEHUMOCTH TEPMONIAPHOTO BAKYyMMETpA.
e Kakue BenMUUHBI CBS3BIBAET MEX/y COOON OCHOBHOE YPaBHEHHE BAKYYMHOW TEXHUKU?

4. OueHuTe BpeMs )KH3HHU aICOPOMPOBAHHON MOJICKYJIBI Ha TIOBEPXHOCTH COPOSHTA IPU KOMHAT-
HOW Temrieparype Ui JABYX ciiydaeB: temnora ancopommm Qi = 20 x/[x/mMons U
Q2 =100 x/Ix/monb. Kakoii u3 ciydaeB oTBeyaeT pu3nveckor copOuuu, a Kakol — XuMu4ie-
CKOI?

Ipumepwr 6onpocos:

e 1300pa3ute U30TEpMYy MOIUCIONHON aCOPOIIHH.
e Kak 3aBUCUT KOHCTaHTa a/IcCOPOLIMOHHO-1ECOPOLIMOHHOIO PaBHOBECHSI OT TEMIIEPATyphl B
ClIy4ae JICHTMIOPOBCKOI aicopOrum?

5. Hns paznenenus usomepon CgHig Mcnonb3yercs kanuiuisipHas XpoMarorpagpudeckasi KOJIOHKa
JuIMHON 10 M, Ha BHYTPEHHIOIO MOBEPXHOCTh KOTOPOM HAHECEH CIIOW KHUAKOW HETOJBUKHON
¢dazpl (H®) tonmunuoit 0,1 MkM, yepe3 KOJIOHKY IPH KOMHATHOM TeMIiepaTrype MmpoyBaeTcs
ra3-HOCHTENb CO CKOpOCThio 2 Mi/MHH. Koaddunmentsr quddy3nn 130MepoB OJJMHAKOBBI U
cocrapysior 10 em?/c u 0,1 cm?/c B H® 1 ra3osoii (ase cooTBeTcTBeHHO. ONpeaenuTe pasiu-
4re BPEMEH BBIXOJlAa M30MEPOB M3 KOJIOHKH, €CIM TEIUIOTHI MX pacTBopeHus B H®D paBHBI
15,47 x/Ix/monb u 15,72 x{x/MoIb.

Ilpumepor 6onpocos:.

e Kak npogonbHas auddy3us BIMseT Ha pa3perarouiyo cCliocoOHOCTh Xpomarorpada?
e Kak 3aBHCHT BbICOTA DKBUBAJICHTHON TEOPETUUECKOM TAPEJIKU OT TEMIIEPATyphl?

6. OneHnTe pa3pemnanyio ClocCOOHOCTh BPEMSINIPOIETHOIO MACcC-CIIEKTPOMETpa B AMANa30He
MoJekysipHbeIx Macc ~ 100 a. e. M., ecnu JuinHa ApeiidoBoro npocrtpancTsa L = 50 cm, ycko-
pstromiasi pazHocts noreHuanoB U =2 kB, a s 1eTeKTUpOBaHHS CHTHAJIOB HCIIOJIB3YeTCs
BDY c Bpemennsm paspemennem 7= 1 ne. Kakoii ¢akrop B neiictBurensHoctu 0yaer orpa-
HUYMBAaTh pa3pelieHne Macc-CreKTpoMeTpa’?

IIpumepwvl 6onpocos:

L4 HpI/IHI_II/Il'[ pa60TBI BPEMAIIPOJIECTHOTO MAaCC-aHAJIN3aTOopa.
e CnocoOsl ACTCKTUPOBAHNA HOHOB B MaCC-CIICKTPOMETpAX.



7. Tloctpoiite 3cku3 Macc-criekrpa mentuaa anreorensud | (Asp-Arg-Val-Tyr-1le-His-Pro-Phe-
His-Leu, Ce2HgaN17014) Ha macc-criektpometpe ¢ nonmzauueir MALDI u ESI. Kakos Oyner
BH/JI MacC-CIIEKTpa MPH a) BBICOKOM U 0) HU3KOM pa3pernicHusx ?

IIpumepwvl 6onpocos:

e loHu3anus JIEKTPOHHBIM YIapOM, XUMUYECKash HOHU3AIIUS.

e  OObBscHUTE NpUHIKN paboThl HOHHOTO McTouHnka MALDI.

e [Ipu kakoM JaBiaeHUN PabOTAET ICKTPOCIIPEii?

e [lIpeanoxure cnocod aTMOCHEPHOTO BBO/Ia HOHOB B MaCC-CIIEKTPOMETP.

[Tpumep cemecTpoBOH KOHTPOJIBHON pabOTHI MPUBEAEH HUKE!

1. Jlns n3mepenus GOJIBIIOrO YKCIa HABECOK IO 1 I B3SUIM aHAIUTUYECKUE BECHI, TEXHUUYECKAs
TOYHOCTh KOTOPBIX paBHa 6 Mr. 3anmummre QyHKIUIO pacrpeaeieHus Mace HaBecok. Kakas
4acTh HABECOK Oy/eT OTIINYAThCS 1O Macce oT TpedyeMoil 6osee yem Ha 3 mr?

2. Jlnst mpoBeAcHHSI KHHETUYIECKHUX UCCIICIOBAaHUH B BAKYYMHYIO KaMEPy IPOU3BOUTCS UMITYJThb-
CHBII HamycK a3ota. J{js1 3Toro codpanyu cucteMy UMITYJIbCHOTO HAIlyCKa, KOTOpast MPeICTaB-
JICHA HA PUCYHKE.

OMK1 OMK2

Dxﬂ__v_gtxﬂ P,V (:)

Vo TMH, S

Hanyck B BakyyMHYIO Kamepy, 00beM KOTOpOii paBeH V = 5 JINTPOB, U JaBJICHUE B KOTOPOU
nojaepkuBaercsa paBubiM P = 10 Topp ocymecTBisercss MOCpeaCTBOM Haphl 2EKTPOMAr-
HUTHBIX KianaHoB OMKI1 u OMK2. Crauana otkpeiBaercs kinanan OMK?2 (xianan OMKI1
3aKpBIT) U IPOCTPAHCTBO MEX/Y KilanaHaMu Bakyymupyercs. [Tocie yero kinanan 9MK?2 3a-
KpbIBaeTcs U OTKpbIBaeTcd kinanad DMK, uepe3 KoTopslii B IPOCTPAHCTBO MEXKY KiallaHaMu
Haryckaercs a30T npu aasienuu Po=5-10" Topp. ITocrne sroro kmaman DMK 1 3akpsIBaroT u
oTKphIBatOT KianaH DMK2 st Toro 4to Obl HAIYCTHTh MOPLUIO T'a3a B BAKYYMHYIO KaMepy.
O6mwem npocTpancTBa Mexay kinamanamu Vo=100 mii. BakyymHas kamepa oTkaduBaeTcs Typ-
6omonexysipabiM HacocoM (TMH), o6beMHast ckopocTh OTKauku kotoporo S = 70 ii/cex.
Haiinute Bpemsi, koTopoe notpedyercs AJist TOro, 4ToObl TYpOOMOJIEKYIISIPHBIN HacoC OTKaval
ra3, HaIllyCKaeMbIii 3a OJVH LIUKJI U BEPHYJI CUCTEMY B HCXOJHOE COCTOSTHUE.

3. Ouennrte BpeMs yIep>XKUBaHHUS MOJIEKYJ B KoJoHKe (pammycoM 0.3 MM) ra3zoBOro Xpomaro-
rpacda npyu KOMHATHOM TemnepaType, eciau TerioTa ajgcopouun pasaa: 1) 20 x/x/Monb u 2)
60 x/I>x/mMomb. Bpems Bbixoaa HecopOupyromuxcs komrnoneHtos 100 c.



4. VIoHBI NETEKTUPYIOTCS BPEMSIIPOIETHBIM MacCc-aHAIU3aTOPOM ¢ pediekTpoHoM. MoHBI ycko-
PSIOTCS pa3HOCThIO MOTeHnuanoB U =2 kB U mepuoanyecku BTAIKUBAIOTCS B OECIONIEBOE
MpoCTpaHCcTBO opuusimMu ¢ yactoroi 20 I'u. HanpspkeHHOCTH 1o pedIeKTpoHa COCTaBIsET
E =10 B/cm. lnuna 6ecrioseBoro mpoctpanctsa L = 2 m.
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Omnpenenurte, Kakoil Tuama3oH Macc MOXXHO aHAJIM3UPOBATh JAHHBIM MacC-CHEKTPOMETPOM,
TaK 4TOOBI CUTHAJIBI OT HOHOB OJHOW CEpUU HE HAKJIAJBIBAJIMCh HA CUTHAT OT HOHOB APYTOi
cepun. MuHMManbpHas u3Mepsiemas Mmacca J0bkHa 0bITh 1 [la.

[IpomexxyTouHast arrectausi Mo AUCHHUIUINHE «DU3HUECKHUE METOJbl UCCIECIOBaHUI» B 1 ce-
MecTpe ocylecTBisieTcs B popme auddepeHInpOBaHHOTO 3a4e€Ta U YCTHOTO IK3aMeHa 1o Ouiie-
TaM, KOTOpbIe (POPMHUPYIOTCS COTJIACHO COJIEPKAHHIO IPOrpaMMBbI Kypca. [Ipouemaypa BricTaBie-
Hus quddepeHIIMPOBAHHOTO 3aUeTa U TEKYIIH KOHTPOJb B 7 CEMECTpe aHaJOTHYHA MPOLeype
BBICTABJICHUS 3a4eTa U TeKyllel padoTe B 6 ceMecTpe 3a UCKIIOUEHUEM CEMECTPOBOM KOHTPOJIb-
HOM paboThI. DK3aMEHAI[MOHHBIM OUIIET CONEPIKUT JIBa TEOPETUUYECKUX BOMPOCA U OJHY pacuer-

HYIO 3aJa4y.

[Tpumep o1HOTO PK3aMEHALIMOHHOTO OuileTa:

1. I/I3MepeHHe JAaBJICHUS B BAKYYMHBIX CHCTCMaX. HpI/IHHI/IHBI ,Z[eI>'ICTBI/ISI MaHOMCTPOB pas3Jiny-
HOTO TUIa. Ou3nyecKue OTrpaHUYCHHA TPUMCHUMOCTHU PAa3JIMYHBIX MAHOMECTPOB.

2. HepaBHOBeCHHe CUCTCMEI. CHeKTpaJ'ILHBIe MCTOAbI UBMEPCHUA TEMIICPATYPBI B HCPABHOBCC-
HBIX CUCTEMaAX.

3. B macc-cenaparope, peCTaBISIONIIM cO60H MacC-CTIEKTPOMETP ¢ CEKTOPHBIM MArHUTHBIM
T0JIeM TIPOM3BOIUTCS pasziesienne n3oTonos 2°U*/28U*, Y ckopsomas pa3sHOCTh OTEHIIHATIOB
pasHa 10 kB. MareuTHOE ToNe B Macc-cemapaTope paHo 1 kI'c. B 061acTh HOHHOTO MCTOU-
HUKa MPOU3BOJUTCS HAMYCK M3 OalIacTHOTO o0beMa, JaBjeHHe B KOTOpoM paBHO Po=107
Topp. Kaxas nomkHa GBITH 06beMHAs CKOPOCTh OTKAYKH Y HACOCA, OTKAUMBAIOMIErO BaKyyM-
HYIO KaMepy Macc-aHaIn3aTopa, eClii OH MOJK/IIoUEH K BAKYYMHOM kamepe uepes Tpyoorpo-
BOJI, IMaMeTp KoToporo paseH 10 cM, amuHa — 60 cM. [IpoOBOAMMOCTb BCEl CHCTEMBI, Uepes
KOTOPYIO NPOMCXOJMT HAaTEKaHWE Ta3a B BaKyyMHYIO KaMepy, MOKHO CUMTaTh PaBHOM

G=9,4-10"x/cex.

4. Kputepuu oneHUBaHM s

[To pe3ynbpTaTam 3alIUTHl JOMAITHUX 3aJaHUN 33 KaXI0€ 3aJlaHue BBICTABIAETCS OlleHkKa mo 10-
OaJUILHOU IIKAJIE.

[To pe3ynbTaTam 3aIlIUTHI BHITOJIHEHHBIX JJA0OPATOPHBIX PadOT 32 KXY paboTy BHICTABIIAETCS
onenka o 10-0ayIpHON IIKAJIE.

Pemenne KOHTpONBHOM PabOTHI OLIEHHUBAETCS B 11esIoM 10 10-0amipHOM HIKae.



Onenka 3a quddepeHIHaTbHBIN 3a4eT YYUTHIBAET OLICHKY 3a BCE JJOMAIlIHUE 3aJ]aHUsl, OLIEHKY 3a
BCE BBITIOJHEHHBIC U CIIAaHHBIC JIAOOpaTOpHBIE PabOThI, a TaK)Ke OIEHKY 32 CEMECTPOBYIO KOH-
TPOJBHYIO paboTy.

OL[eHKa 3a YCTHLIﬁ 9K3aMCH YYHUTHIBACT OTBCT HA BOIIPOCHI 5K3aMCHAIIMOHHOT'O omiera u peuicHuc
3a]]aui, OTBETHl HA YTOYHSIOIIAE BOIPOCHI MO OWMJIETY M JOMOJHUTEIbHBIE BOMPOCHI IO IMPO-
rpamMmMe Kypca.

Onenka «oTau4Ho (10)» BBICTABISIETCS CTYACHTY, ITOKa3aBIIEMYy BCECTOPOHHUE CHCTEMATH3HUPO-
BaHHBIC TITyOOKHE 3HAHUS B paMKaX MpOrpaMMBbI Kypca | 3a e€ mpeliejaMu, yMEeHHE pernarh 3a-
Ja4u 110 (PU3MYECKUM METOJ[aM MCCIIS0BaHMs, YMEHUE YBEPEHHO JeJIaTh 000CHOBaHHBIN BHIOOD
B TI0JIB3Y OIPEICIICHHOTO U/WIH KOMOMHHPOBAHHOT'O METO/IA HCCIICIOBAHUS IIPH PEIICHUU CIIOXK-
HOM HECTaHAAPTHOM 3a71a4M C MPOBEICHUEM BCEX HEOOXOIUMBIX OIICHOK.

OrneHka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE TIIyOOKHE 3HAHUS B paMKax MPOrpaMMbl Kypca, yMEHHUE peliaTh 3aa4u 110 GU3NYeCKUM
METOJIaM HUCCIICIOBAHUS, YMEHUE JIeJIaTh 0OOCHOBAHHBIN BHIOOP B MOJIb3Y ONPEICICHHOTO U/HIIH
KOMOMHUPOBAaHHOTO METO/1a UCCIICA0OBAHM IIPU PELLICHUH HECTaHIapTHOM 3a/1a4u € IPOBEACHUEM
BCEX HEOOXOIMUMBIX OICHOK.

OueHka «oTaM4HO (8)» BBICTABISICTCS CTYJCHTY, MIOKa3aBLIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHBIE ITyOOKHE B paMKax IMPOrpaMMbl Kypca, YMEHHE pemaTh 331a4H 10 (PU3HIECKUM METO1aM
UCCIIEIOBaHMsI, yMEHUE J1e1aTh BIOOP B MOJIb3Y ONPEIEICHHOr0 METO/1a UCCIIEJOBAHNUS C IPOBE-
JICHHEM BCE HEOOXOIMMBIX OIICHOK, OJIHAKO IPH PEIICHUH HECTAaHIAPTHBIX 33144 JOMyCTHUBIIEMY
HEKOTOPBIE HECYILECTBEHHBIE HETOYHOCTH.

OreHka «xopouo (7)» BBICTaBISETCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAJ TBEPJIOE 3HAHKE U
yBEpeHHOE NIOHUMaHKEe MaTepHasa yueOHON IporpaMMbl U YMEHUE CBOOOHO MTPUMEHSAThH Teope-
TUYECKHE OCHOBBI (PM3NYECKUX METOJIOB MCCIIECIOBAHUS HA IPAKTUKE NIPU PEUICHUN THIIOBBIX 3a-
Jlay, OJIHAKO MPH PeIIeHUH HeCTaHJapTHBIX 3a]1a4 JOMYCTHII HEKOTOPbIe HETOYHOCTH.

Orenka «xopouo (6)» BBICTaBIACTCS CTYACHTY, €CJIH OH IPOJASMOHCTPHPOBAT TBEP0C 3HAHHE
MaTepuaia yueOHOIl mporpaMmbl U YMEHHUE IPUMEHITh TEOPETUUECKUE OCHOBBI (PU3UYECKUX ME-
TOJIOB MCCIICJIOBAHUS HA MPAKTUKE TIPHU PEIICHUU TUIOBBIX 3a]1a4.

Ouenka «xopomro (5)» BBICTABISETCS CTYICHTY, €CIIH OH HPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
MaTepuaia yueOHOI mporpaMmbl 1 YMEHHUE IPUMEHATh TEOPETUUECKNE OCHOBBI (PU3NYECKUX ME-
TOZOB UCCIICIOBAHUs Ha MIPAKTUKE IIPU PEILICHUH TUIIOBBIX 3a7a4, OJHAKO JOIYCTHUJI IIPU OTBETE
P HECYIIECTBEHHBIX HETOYHOCTEN.

OtrieHKa «y/IOBJIETBOPUTENLHO (4)» BBICTAaBISIETCS CTY/ACHTY, MOKA3aBIIEMY BIaJCHHUE OCHOB-
HBIMU 3HAHUSAMHU, HEOOXOAMMBIMU JIJIS1 PABUIILHOTO MO/IX0/1a K PELIEHUIO TUIOBBIX 33]1a4 B 00b-
eMe IpOoTrpaMMbl U MPOJIEMOHCTPUPOBABILIEMY 00I1Iee TOHUMAaHUE TEOPETUYECKHX OCHOB (pU3nye-
CKHUX METOJIOB HUCCIIEJOBaHMS, OJJHAKO JEMOHCTPUPYEMbIE 3HAHUS UMEIOT Pa3pO3HEHHBIN Xapak-
TEp, YTO HE MPEMATCTBYET AaJIbHEHIIeMy 00y4YEHUIO.

O1leHKa «yI0OBJIETBOPUTEIBbHO (3)» BBICTABISCTCS CTYJICHTY, MMOKA3aBIIEMY BJIJICHUE OCHOB-
HBIMHU 3HAHUSIMH, HEOOXOMMBIMH JIJIS IIPABHIILHOTO TIOJIX0/1a K PEIICHUIO THITOBBIX 3a]1a4 B 00b-
eMe TIPOrPaMMbI U TIPOJIEMOHCTPUPOBABIIEMY OOIIee MTOHUMAHKUE TEOPETHUYECKIUX OCHOB (hr3UIe-
CKHX METOJIOB UCCIIEIOBAHMSI, OJHAKO JEMOHCTPUPYEMbIC 3HAHKSI MOTYT COJIEPKAaTh HEKOTOPbhIE
po0Oesibl 1 UMETh HECUCTEMHBIN pa3pO3HEHHBIN XapakTep, YTO HE MPENITCTBYET AajJbHEHIeMy
00y4YeHHIO.

OLEeHKH «HeyAOBJIeTBOPHTEIbHO (2)» WIH «Hey10BJeTBOPUTENAbHO (1)» BBICTaBISETCS CTY-
JICHTY, €CJIM Y Her0 OTCYTCTBYIOT 3HaHUs 0a30BOM COCTaBJISIOIIEH AUCIUIUINHBL, JIUOO JOMyCcKa-
I0TCS TpyOble OMMOKM B M3JIOKEHUU MaTepuaina, JJM0o OTCYTCTBYET BiaJleHue TEPMUHOJIOTHEH,



OTCYTCTBYET YMEHHE HAXOAUTh ITPABUIIbHBIE ITOIXObI K PEIIEHUIO TUIIOBBIX 3a/1a4 B 00bEME MPo-
rpaMMbI Kypea.S. Meronuueckne MaTepuasl, OIPEAEIIAIOIINEe IPOLEeyphl OLIEHUBAaHUS 3HAHUM,
YMEHUH, HaBbIKOB U (WMJIM) OIBITA 1EATEILHOCTH

HOpSII[OK MMPOBCACHU 3allIUThI AOMAIIHET'O 3aJJaHUs

Jlnst morycka K 3aiuTe 3a1aHnst 00yJaroIuiicst T0DKEH PelnuTh Bee 3a1aun U3 3a1anus. [Iporie-
Jypa 3alUThl 33/IaHUS TIPOXOUT CIICUATHHO OTBEJACHHOE BpeMs B OopMe KOJTOKBHYMa TIO Te-
MaM M30paHHBIX 3a7a4. B mporiecce mosicHeHUsl PeIIeHusI 3a/1a4d U3 3aJIaHusl TIPETo/1aBaTellb MO-
JKET 3aJ1aBaTh YTOUHSIIOIIUE BOMPOCHI U3 COOTBETCTBYIOIIETO pa3zelia o IporpaMmme Kypcea.

[Tops oK BBIMOTHEHUS U 3aLIUTHI JJA00PaTOPHOM paboThI

J11s Havasa BEIIOJHEHHUS 1a00paTOpHOM paboThl 00yUaroIUNCs B HaUasIe 3aHATUs 00s13aH IPOUTH
HpoLEeaAypy JOIMycKa ¢ 005A3aTeIbHON MPOBEPKOM TEOPETHUECKUX OCHOB M3y4aeMOr0 METO/a UC-
CJIC/IOBAHUS U IIPAaBUJI TEXHUKH Oe30macHOCTH. B ciiydae, eciu 00ydaronuiicss He IpoIeMOHCTPU-
poBasl HEOOXOANMBINT MUHMMYM 3HaHUH, TO OH HE JIOIYCKAETCS K BBIOJHEHUIO J1a00paTOpHOI
paboThI, a MPOIOIKAET TEOPETHUECKYIO MOATOTOBKY K BHIIIOJIHEHUIO paOOTHI.

[Tpoueaypa 3auuThl 1aOOPATOPHBIX PaOOT OCYIIECTBIAETCS B IEPHO]] TA0OPATOPHBIX 3aHATUH 1O
pacnimcanuio. B mpomecce 3amuTel 1a00paTOpHOI pabOTHI PEIo1aBaTeh MOKET 3a/1aBaTh yTOU-
HSIOIIME BOMPOCHI U3 COOTBETCTBYIOIIETO pa3jiesa Mo mporpaMmme Kypca.

[Topsnox npoBeaeHHsI CEMECTPOBOI KOHTPOJIBLHOU pabOThI

K cemecTpoBoii KOHTpOJIBHOU paboTe AoIycKaroTcsi Bce oOyyaromuecs. OOBIYHO ceMecTpoBast
KOHTpOJIbHAsE paboTa MpPOBOAUTCSA Ha 3a4ETHOW HEJNENEe B BPEMsl, OTBEIEHHOE i JIEKIIUHU CO-
[JIACHO PaCHHUCAHHUIO.

Kaxxnprit ceMrMHapHUCT MOXKET «aBTOMATHYECKUY MOCTaBUTh OLIEHKY «OTIu4HO (8)» 3a CKP He 60-
jiee, 4eM JIBYM JIYYIUM CTYACHTaM M3 FPYIIbL, MOTYYHBIINM 33 KaXJ10€ U3 3a/laHuil He MEHee,
YeM «OTIUYHO (8)».

Bpems npoBeneHus ceMecTpoBOi KOHTPOJIBHON COCTABIIAET 2 akageMuueckux yaca. CryaeHTtam
IpeUIaratoTcs sl pelieHust 4—S OpUruHaIbHBIX 337a4. TeMbl COOTBETCTBYIOT TEMaM CEMHHAp-
CKUX 3aHATHH. 3ajaua CYMTAeTCs PEUIEHHOH, €CIM OHAa COJACPKHUT OOOCHOBAHHOE DELICHHUE:
CCBUIKHM Ha IPUMEHsieMble (PU3HUECKUE 3aKOHBI U KOPPEKTHBIE BBIKJIAIKH, a TAKXKE TPOMEXYTOU-
HBIE YMCJICHHbIE PE3yJbTaThl U YMCJIEHHBIH OTBET. Pa3pelaeTcst moab30BaThCs JTHOOBIMU 3alu-
CSIMHM M y4eOHBIMU ITOCOOMSIMHU B OymMakHOM BHJe. KaTeropuuecku 3anpeniaercs BKJIIOYATh JII0-
Oble yCTpOiiCcTBa, KOTOPBIE MOT'YT CIY>KUTh CPEACTBAMHU CBSI3U — HOYTOYKH, IJIAHIIETHI, TeNe()OHBI
u T.11. Hapymmrenn ynaisroTcst ¢ 3K3aMeHa C OLIEHKOW «HEeYyIOBIETBOPUTENBbHO». Pazpemaercs
M0JIb30BATHCS KAJBKYIATOPaMHU. 3anpeniaercs nojib30BaThCsl KAIbKYISITOpPAaMH B MOOMIIbHBIX Te-
nedoHax, HOyTOyKax U T.II.

[Topsimok npoBenenus nuddepeHInanbHOro 3a4eTa

K npomesxyrouHoii arTectanuu B 6 cemectpe (1uddepeHaaIbHOMy 3a4eTy) J0MyCKaTcs 00y-
YaloNrecs, YCIenrHo (He MeHee, YeM Ha OIICHKY «YIOBJICTBOPUTEIHHO (3)») 3aIlUTHUBIINE JO-
MalllHUE 3a/laHus], BBIMOJHUBIIME W YCIEUIHO 3aIIWTHUBIINE Bce JabopaTopHble pabOThl H
yenemHo BeinonHuBmre CKP. Ouenka 3a nuddepenHnnanbHbli 3a4€T yYUTHIBAET OILIEHKY 3a BCe
JIOMAIIIHUE 33/1aHUsl, CPEIHIOI0 OILIEHKY I10 JJAOOPaTOPHBIM paboTaM M OIEHKY 32 CEMECTPOBYIO
KOHTPOJIbHYIO paboTy.



K nmpomexyTouHoii arTectannu B 7 ceMecTpe (nuddepeHmanpHOMy 3a4eTy) JOMYyCKalTCs 00Y-
YaIOIIKECS, YCIEIHO (HE MEHEE, YEM Ha OLICHKY «yJOBJIETBOPUTENBHO (3)») 3alIUTUBIIME J0-
MaIIHHUE 33JJaHUS U BBITIOJHUBIINE U YCIEIIHO 3alIUTUBILKE Bce TabopaTtopHbie paboThl. OneHka
3a qudepeHnranbHbIA 3a4eT YYUTHIBACT OLIEHKY 3a BCE JOMAIITHUE 331aHUS M CPETHIOIO OLIEHKY
110 JIA0OPAaTOPHBIM PabOTaM.

[Topsiox npoBeeHNs YCTHOTO SK3aMeHa

DK3aMeH MPOXOJIUT B TPAAULIMOHHON Gopme Oece/bl MpernoiaBareisi Co CTYACHTOM IO TeMe K-
3aMEHAIMOHHOTO OmieTa. DK3aMEHAIMOHHBIN OMJIET COMEPKUT JIBa TEOPETUUECKHUX BOMPOCA U3
IIPOrpaMMBbI Kypca U OJIHY 3aauy.

Jl1s TOArOTOBKM K YCTHOMY OTBETY oOydaromeMycst oTBoautTcst oT 45 1o 60 munyTt. Bo Bpems
HOJArOTOBKH K OTBETY CTYACHTY 3alpellieHO YeM-JIM0O0 M0JIb30BaThCs KPOME MUCbMEHHBIX MPH-
HaasexHocTel. Mcrnonb30BaHNue 2IIEKTPOHHBIX YCTPOMCTB (B TOM YMCIIE CPEACTB COTOBOM paauo-
CBSI3U) HE JOIYCKAeTCsl.

B npouecce oTBeTa paspelaeTcs 1oJib30BaThCsl 3apaHee MOATOTOBICHHBIM IIJIAHOM OTBETa U 3a-
paHee MOArOTOBICHHBIMU HILTIOCTpalUsMu/TpadKaMu, MPEICTABICHHBIMUA B OyMa)KHOM BHJIE.
Hcnonp3yemble rpaduKy WM WUTIOCTPALMU HE JOJDKHBI COIEpKaTh yacTel Tekcra aokiaana. B
npoliecce OTBeTa 1o OMIeTy K3aMEHaTOp MOKET 3a/1aBaTh YTOUHsAOLIME Bonpockl. [Tocie oTBera
1o OMJIETY 3K3aMEHATOp BIIPABE 337aBaTh CTYACHTY JIIOOBIC JTOMOJIHUTEIbHBIE BOIIPOCH! IO MPO-
rpamme Kypca.

B coBokymHOCTH OMpoc 00yYaromerocs Ha YCTHOM 3K3aMEHE HE JIOJDKEH MPEBBIMIAThH JBYX acT-
POHOMHYECKHX YacOB.



