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1. EJIb OCBOEHMSA JUCIIUITJIMHbI

L] I/I3yquI/Ie I/IHCTp}IMeHTaJIBHLIX MECTOOOB, HCHOHB?»YCMLIX B paI[I/IOZ)KO.HOI‘I/II/I nu paI[HaHHOHHOﬁ
0€30I1aCHOCTH.

2.3AJAYU OCBOEHUA JUCHHUITJINHBI

e  H3yYEHHUE MHCTPYMEHTAJIBbHBIX METOJIOB PaJINO3KOJIOTUN 0€3 NCIIOIb30BAHUS PAIHOAKTUBHOCTH;
e M3yYEHUE HUHCTPYMEHTAJIBHBIX METOJOB pPAaJAMOIKOJOTMHM M paguallMOHHOW O€30I1acHOCTH ¢
HCIIOJIb30BAHUEM PAJUOAKTUBHOCTH.

3. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI (nasee
— OIl) MATUCTPATYPBI

JlucuuiuinHa peanu3yercss B paMKax 4acTd, (opMupyemMol ydacTHHKaMH 0Opa30BaTENbHBIX

OTHOIICHUN ¥ OTHOCUTCA K PO(PECCUOHATILHOMY MOJTYJIIO.
Jlnisi OCBOEHMSI IUCIMILIMHBI HEOOXOIMMBI KOMIETEHIMH, C(HOpPMUPOBAHHBIE B PAMKaX H3yUCHHS

CIICAYIONIMX JUCUMIUIMH OakanaBpuara: VIHCTpyMeHTalbHbIE METOABl aHanu3a, Jlo3umerpus
MOHU3UPYIOUINX H3IIydeHUH, S nepHas Gpusmka.

JIMCIMIUTUHBL, 171 KOTOPHIX OCBOEHUE NaHHOW MUCHIUIUIMHBI HEOOXOIMMO KaK MPEANISCTBYIOIICE:
PanpnanyoHHbIi MOHUTOPUHT U KOHTPOJIb.

JucuuninHa u3yvaercst Ha 2 Kypce B 3 ceMecTpe.

4. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JNCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIBbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesynbrate ocBoenuss OOIl maructparypbl 0OydaroOUIMCs JOJDKEH OBJIAAETH CIEAYIOIIMMU
pe3yabTaTaMu 00y4eHUs M0 AUCIHUILTIHE:

Koapr HaumeHoBaHHe KOMIIETEHIIHH Kox u HanMeHOBaHHe HHANKATOPA
KOMIeTeH M JIOCTHKEHHsI KOMIIEeTeHIIHH

IK-3 CnocobGen oeHuBaTh 3-I1K-3 3HaTh AOCTHKEHUS HAYYHO-
TMEPCICKTHBBI PA3BUTHS ATOMHON | TeXHUYECKOro IPOrpecca;
OTpac/in, UCTIOJIL30BATE CC V-IIK-3 YMeTh NIPUMEHSTH OTyYCHHBIC
COBPEMCHHBIC OCTIDKCHIA 1 3HAHUS K PELICHHUIO NPAKTUYECKUX 3a/1a4;
TIEpEIOBBIE TEXHOIOTHH B B-ITK-3 BtajieTh MeToxaMH
Hay'HO-HCCIIE/I0BATEbCKOH MOJIETTMPOBAHKS (PU3UYECKUX TIPOIIECCOB;
JIeATENbHOCTH

IIK-4 Crioco0eH caMOCTOSTEIHLHO 3-11K-4 3uaTh 11e1u U 3aga4u

BBIITOJIHATL 3KCTICPUMCHTAJILHBIC
1 TCOPCTUICCKUC UCCIICTIOBAHUSA
A PCIICHUA HAYYHBIX U
MMPONU3BOACTBCHHBIX 3a/1a4

MIPOBOJIUMBIX HUCCIICOBAHHI; OCHOBHBIE
METOIBI M CPEJICTBA MTPOBEACHUS
HKCHEPUMEHTAIBHBIX U TEOPETUYECKUX
MCCIICIOBAHMIT; METOIBI M CPEJICTBA
MaTeMaTH4eCKOi 00paboTKH
Pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX
JTaHHBIX;

V-TIIK-4 YMeTh NpUMEHSATh METOIbI
MIPOBE/ICHUS SKCIIEPHMEHTOB;
MCTOJIb30BAaTh MATEMATHYECKUE METOIbI
00pabOTKHU pe3ysIbTaTOB UCCIIEIOBAaHUN U
ux 000011eHus; 0OQOPMIISITH PE3yIbTATHI




HAyYHO-HUCCIIEI0BATEIbCKUX PadoT;
B-I1K-4 Bnanets HaBBEIKAMHA
CaMOCTOSITEJILHOTO BBITIOJTHEHUS
AKCIEPUMEHTAJIBHBIX U TEOPETUUECKUX
HCCIeA0OBaHUS JJI PEUICHUS] HAyUHbIX U
MIPOM3BOJICTBEHHBIX 3a/1a4.

5. OFbEM JUCIIAIIJIMHBI B 3BAYETHbBIX E/IMHULIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHNYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCS C MPENOJABATEJEM (IIO BUJIAM 3AHATHUI) 1 HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

KoanuyecTBo 4acoB Ha

Buna padorsl
A pabo BHU/ paldoOTHI:

KonTakTHas padora o0y4yaomuxcs ¢ npenogasareiemM

AyIMTOpHBIE 3aHATHS (6ce20) 30
B Tom uncne:

JeKyuu 10

npaKkmuiecKue 3aHamus 10

(u3 HUX 8 hopme npakmuyecKol N0O20MOoBKU (0)

J1abopamopHvle 3aHAMuUsL 10

(u3 HUX 8 hopMme npaKkmuyeckol N0020MOBKU) (0)

IIpomexyTOUHAS aTTECTALMSA

B Tom uncne:

9K3AMEH 54

CamocrosiTesibHas padoTa 00y4aOIIUXCs 60

Bcero (uachi): 144

Bcero (3a4eTHble eTMHULBI): 4

6. COJEP)KAHUE JANCIHHUIIVINHBI, CTPYKTYPUPOBAHHOE 1100 TEMAM
(PABAEJIAM) C VYKA3BAHMEM OTBEJEHHOI'O HA HHUX KOJHUYECTBA
AKAJIEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATHIA

6.1. Pazoenvt oucyuniunsl u mpyooemKoCHb RO 6UOAM YUeOHbIX 3aHAMUIL (6 aKadeMuuecKux
yacax)

Henens HaumenoBanue pasgena / Buabi yueOHoli padoTsl
TeMbI THCIUILTHHBI

Jlek IIp JIab Bueayn | CPO
1-8 1. Ha3Banue pa3nena 1 - -
1 1.1. Tema - -
2 1.2. Tema - -

9-16 |2. Ha3Banue paznena 2 - -
9 2.1. Tema - -
10-12  |2.2. Tema - -

Hroro 3a 3 cemectp: 10 10 10 - 60




| |Bcero: | 10 | 10 | 10 | - | 60 |

Ilpum.: Jlex — nexyuu, Ilp — npaxmuueckue 3anamus / cemunapsi, Jlab — nabopamopmvie 3aHaAmMus,
Bneayo — eneayoumopnas konmaxkmuas paboma, CPO — camocmosmenvuas paboma o6y4aroumjuxcsi.

6.2. Cooeporcanue oucyuniunvl, CMpyKmypuposannoe no pazoeanam (memam)

Jlexyuonnwiii Kypc

Henensn

HanmenoBanmue pasaena /
TeMbI THCIHUTLTUHBI

Conep:xanue

1-8

1. HazBanue pazgena 1

1

1.1. Tema

2

1.2. Tema

2. Hazpanue paspnena 2

2.1. Tema

2.2. Tema

HpaKmuquKue/ceMuHapCKue 3AHAMUA

Henensn

HanmenoBanme pa3zaena /
TeMbI THCIHUTLTUHBI

Conep:xanue

1-8

1. HazBanue pazgena 1

1

1.1. Tema

2

1.2. Tema

2. Ha3zpanmue paspgena 2

2.1. Tema

2.2. Tema

Jlabopamopuvie pabomul

Henensn

HanmenoBanmue pa3zaena /
TeMbI THCIHUTLTUHBI

Conep:xanue

1-8

1. HazBanue pazgena 1

1

1.1. Tema

2

1.2. Tema

2. Hazpanmue paspnena 2

2.1. Tema

2.2. Tema




7. NEPEYEHb YYEBHO-METOJUYECKOI'O OBECIHEYEHUA JJIA
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS MO JUCHUILJIUHE

Jlnst BceX BUAOB CaMOCTOSITENIbHONW PaboThl (IPOpabOTKU TEOPETHUECKOro MaTepualia, MOATOTOBKU K

MPAKTUYECKUM 3aHATUSAM M JaOOpaTOPHBIM paboTaM, BBIMOJIHEHUS KypCOBOM paboThl, MOATOTOBKU K

KOHTPOJIbHBIM ~ MCHBITAHUSM TEKYLIErO0 KOHTPOJII YCIIEBAEMOCTH, IOATOTOBKM K 3K3aMEHY)

00y4aromuMcsi pEKOMEHYEeTCsl HCIIOIb30BAaTh!

®  KOHCIIEKTHI JICKIIUH;

® OCHOBHYIO U JIONOJHUTEIbHYIO YUeOHYI0 TUTEpaTypy (CM. pasznen 9);

e pecypchl UH(POPMAIMOHHO-TEICKOMMYHUKAMOHHOW cetH  «MHTepHeT», B TOM 4HCIe
nepuoaudeckue u3nanus Hayunoii snekrponHoit 6ubnuorexku e-LIBRARY .ru (http:/elibrary.ru.);

1. Kpyrnos C.B., MensuukoBa T.B. JlaGopaTopHblii mpakTuKyM 1o Kypcy «HHCTpyMeHTalbHbIE
MeToAnl aHanu3ay. Oouunck: MATD, 2007. - 84 c.

2. MensuukoBa T.B., YgamoBa A.A., ITlonskoma, JLII. JlaGopaTopHblii TpPakTHKyM IO KYypCy

«MHCTpyMEHTAIbHBIE METOJIbl aHAIN3a PAJAMOAKOJIOTHH U paJMAllMOHHON OGe3omacHoCTH». YacTb
I.: Yuebno-meToauueckoe mocooue. — M.: HUAY MUDU, 2021. — 32 c.

8. ®OHJ] OLIEHOYHBIX CPEJICTB JJIsI MPOBEJEHUS TEKYIIEA U
MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIUXCA 11O JUCIUILIVHE

8.1. Ceazb medxcoy popmupyemvimu KOMnemeHYUAMU U hopmamu KOHMPOIA UX 0CBOCHUS

HaumeHnoBaHue
Ne | KonTpoJsmpyemble pa3aesbl Nuaukarop 10cTHKEHUS OUCHOMHOTO ch ercrea
n/n (TeMbl) TUCUUTIJIMHBI KOMIIETEHIIMH TEKyILeH 1 "
NMPOMEKYTOYHOM
aTTecTaluu
Texymas arrecranus, 3 cemecTp
1. Pasnen 3-I1K-3, V-IIK-3, B-IIK-3, 3amaun
3-11K-4, V-IIK-4, B-IIK-4
2. Pasnen 3-I1K-3, V-IIK-3, B-IIK-3, 3amaun
3-11K-4, V-IIK-4, B-IIK-4
IIpome:xxyTouHasi aTrecTranusi, 3 ceMecTp
OK3aMeH 3-I1K-3, V-IIK-3, B-IIK-3, DK3aMeHAI[HOHHBIN OUIeT
3-11K-4, V-IIK-4, B-IIK-4

8.2. Tunoewvie kKonmpoibHble 3A0AHUA UTU UHbIE MAMEPUATIbL, HE0OX00UMBbLE 0151 OYEeHKU 3HAHUIL,
YMEHUIl U HABBLIKOG, XAPAKMEPUIYIOUIUX IMANbL POPMUPOCAHUA KOMNEMEHYUTL

@oH/ OLEHOYHBIX CPEACTB MO AUCHUIUIMHE OOECHeyMBaeT NPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB 00ydeHUs! (KOMIETEHIMH M WX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUATUIN TEKyIleH U
IIPOMEKYTOYHON aTTECTALUHU 110 JUCLUILIMHE.

OHGHO‘IHBIG cpcacTBa MpUBCIACHLI B HpI/IJIO)KCHI/II/I <(CDOHII OLCHOYHBIX CPCACTBY».

8.3. Memoouueckue mamepuanst, onpeoenarouiue npoyeodypbl OUEHUGAHUA 3HAHUIL, YMEHUIl,
HABbIKO6 U (Unu) OnbvIMA OeAMeNbHOCMU, XAPAKMEPUIYIOWUX IMAnvl  Hopmuposanus
KomnemeHuui



Hrorosas arrecrauyss 10 JUCLUIIIMHE SBISETCA HMHTETPAJIBHBIM  IIOKA3aTEJEM  KadyecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUN M HABBIKOB OOYYAIOIIMXCS MO JAUCHUIUIMHE U CKIIAJBIBACTCA
U3 OLIEHOK, ITOJIyYEHHBIX B X0JI€ TEKYIEH U IPOMEKYTOUHOHN aTTECTALUH.

Texymas arrectanmusi B CeMECTpe IMPOBOAUTCS C LEIbI0 OOECleYeHHs: CBOCBPEMEHHOI 0OpaTHOM
CBSI3H, JUISI KOPPEKIIUH 00yUeHUs], aKTUBU3AIIUN CAMOCTOSTEIbHOM paboThl 00yJaroXcsl.

HpOMC)KYTO‘-IHaSI arTeCTanus HOpcAHasHauCHa JId 00BEKTUBHOI'O NMOATBCPIKACHUA KW OLCHUBAHUSA
AOCTUTHYTBIX PC3yJIbTATOB OGy‘-ICHI/ISI MOCJIC 3aBCPUICHUA U3YUCHUS JUCIUIIIINHBI.

Teky1as aTTecTalys OCyIIECTBISIETCS JIBa Pa3a B CEMECT:

e xoHTposibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIEKTPOHHYIO BEIOMOCTh HE IO3]IHEE 8
Heslenn ydeOHoro cemectpa. Bxmouaer B ceOsi OIEHKY MEpPONPHUSATHHA TEKYIIEro KOHTPOJIS
ayJUTOPHOM M CaMOCTOATENbHOM paboThl oOyuwaromierocs Mo paszienam/TeMaM ydeOHOM
JTUCHHILTUHEL ¢ 1 110 8 Hememo yueOHOro cemecTpa.

e xoHTposabHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcss B 3JIEKTPOHHYIO BEIOMOCTh HE No3aHee 16
Helenn ydeOHoro cemectpa. Bxmouaer B ceOsi OIEHKY MEpPONPHUSATHHA TEKYIIEro KOHTPOJIS
ayJUTOPHOM M CaMOCTOATENbHOM paboThl oOyuwaromierocs IO paszienam/TeMaM ydeOHOM
JTUCIHILTUHEL ¢ 9 110 16 Heneno yuyeOHOro cemectpa.

Pe3ynbraThl TEKymeil ¥ MPOMEKyTOUYHOM aTTECTAllMU MOJBOMAATCS MO INKaje 0auIbHO-PEUTHHTOBON
CUCTEMBI.

JTan peTUMHIOBOM cUCTEeMBbI / Hepeasn bana
OueHo4yHoe CpeacTBO My Maxcmiyn

Texymast arrecranust 1-16 36 60
KonTposbHasi Touka Ne 1 7-8 18 30
3aoauu (5 wm.) 7 18 30
KonTpoabHast Touka Ne 2 15-16 18 30
3aoauu (5 wm.) 15 18 30
ITpoMe:xxyTOYHAS aTTECTALUA - 24 40
OK3aMeH -

DK3amenayuonHvlll Ouiem - 24 40
HUTOI'O no gucuunjnxe 60 100

* MUHUMaIBbHOE KOJUYECTBO OAJUIOB 3a OIIEHOYHOE CPEJCTBO — 3TO KOJIMYECTBO OaijioB, HAOpaHHOE
o0yyaromuMmcsi, TP KOTOPOM OICHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTHUBHOM Cllydae
00yyYaroImuics: JOHKEH JTMKBUIMPOBATH MOSBUBLIYIOCS aKaJeMHUUECKYIO 3a/I0JKEHHOCTD 110 TEKyIIel
WIA TPOMEXYTOUHOW aTTecTalud. MUHUMAIbHOE KOJIMYECTBO OA/UIOB 3a TEKYIIYIO aTTeCTalluio, B
T.4. OTAEJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBE, M MPOMEXKYTOUHYIO aTTecTaiuio coctaBisieT 60%
OT COOTBETCTBYIOINX MaKCUMAaJIbHBIX OalIOB.

CTyneHT cuuTaeTcsi aTTECTOBAaHHBIM IO pasJielly, 3a4eTy WM 3K3aMeHy, €Clii OH HaOpall He MeHee
60% OT MakCUMaJIbHOTO OaJjia, IPeayCMOTPEHHOTo paboyeii mporpaMMoi.

CtyneHT MOXeT OBITh aTTeCTOBAaH MO TUCIMIUIMHE, €CIIM OH aTTeCTOBaH IO KaXJOMYy pasjediy,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 6aJu1 cocTaBiseT He MeHee 60.

8.4. Illkana oyenxku 00pazoeamenbHbIX 00CMUNCEHUT

HToroBas arrectanus no AUCHUILINHE oueHuBaeTcs mo 100-6amibHoM mKane U IpeACTaBIsieT CyMMY
6as1oB, 3apabOTaHHBIX CTYACHTOM TP BHITIOJTHEHUH 33JaHUN B paMKax TEKYIIEH U MPOMEXYTOYHON
aTTecTaluu

Cymma Ouyenka no Ouenka | Tpeboeanusn K ypoeH1o 0céoenus yueonou
oannos 4-x 6annvHol wWiKane ECTS oucCyunIuHbl




OneHka «OTJIINYHO» BBICTABIISETCS CTYACHTY,
€CII OH IITyOOKO U IIPOYHO YCBOWII
IIPOrpaMMHBIN MaTEpUAJl, UCYEPIIBIBAIOIIIE,
IIOCJIEI0BATEIILHO, YETKO U JIOTUYECKH

90-100 5- «omauunoy/ «3aumenoy A N
CTPOIHO €ro u3jaraet, yMeeT TeCHO
YBSI3BIBATH TEOPHIO C MPAKTUKOMN, HCIIOTH3YyET
B OTBETE MaTepHall MOHOTpahUIECKOM
JTUTEPATYPHI

85-89 B OneHka «X0poIl0» BbICTABIAETCS CTYAEHTY,

€CITM OH TBEPJIO 3HACT MAaTepHall, IPaMOTHO U
4 - «xopouioy/

10 CyLIECTBY M3JIAraeT €ro, He JOMyCKast
«3a4meHo» N
75-84 C CYLIECTBEHHBIX HETOYHOCTEW B OTBETE HA
BOIIPOC

70-74

65-69 D OI_IeHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCSA
CTYACHTY, CCJIM OH UMCCT 3HAHHUA TOJIBKO

OCHOBHOI'0 MaTepuasia, HO HE YCBOWJ €r0
JieTajen, JOMyCKaeT HETOYHOCTH,

E HEZI0CTATOHO NPaBHIIbHBIC (hOopMyITHPOBKH,
HapyUIEHUS JIOTUYECKOU
MOCJIEA0BATEIBHOCTH B U3JIOKEHUU
MIPOrPAMMHOI0 MaTepuasia

3-
«y00871€emMEopUMENLHOY/
60-64 «3aUMeHo»

OneHka «HEYI0BICTBOPUTEIILHOY
BBICTABIISICTCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTENILHON YaCTH MPOTPaMMHOTO

2- MaTepuana, JOMyCKaeT CyleCTBEHHBIC

0-59 «HEYO0B11emMBOPUMENLHO Y/ F omn6Oku. Kak mpaBuio, oreHka

«He 3a4meHo» «HEYJOBIETBOPUTEIHHOY» CTABUTCS
CTYJEHTaM, KOTOpPbIE HE MOTYT MPOIOJIKHUTh
oOydeHue 6e3 TOTOTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH JTUCLMUIUIMHE

9. MIEPEYEHb OCHOBHOM U JONMOJHUTEJBHON YYEFHOU JTUTEPATYPBI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUILJIAHBI

@) OCHOGHaA yueOHasn numepamypa:

1. Tpy6buna, H. K. MHCcTpy™MeHTanmpHBIE METOIBI HccienoBaHus: ydeOHoe mocobue / H. K.
TpyOuna, M. A. CxisipoBa. — Omck : Omckuit 'AY, 2018. — 159 ¢. — ISBN 978-5-89764-721-7. —
Texcr : onextponHblii // Jlamp @  anekTpoHHO-OMOnmoreyHas cucrema. —  URL:
https://e.lanbook.com/book/129436 (nata ob6pamenus: 25.01.2021). — Pexxum mocTyma: sl aBTOPHU3.
IIOJIb30BATENCH.

2.  MenbaukoBa T.B., Ymanosa A.A., Tlonsikoa, JLII. JlaGopaTopHBIN MPakTUKyM MO Kypcy
«IHCTpyMEeHTalIbHBIE METO/bI aHalu3a PaJAMO3KOJIOTHU M PaguallMoOHHON Oe3omacHocTH». Yacts 1.
Vuebno-meronuueckoe mocodue. — M.: HUSAY MUDH, 2021. — 32 c.

3.  HHcTpyMeHTanbHbIE METOJbI B XUMHUYECKOM aHaiu3e: yued. mocobue ans crya. By3os / A.C.
Mumuaa, H.B. Domrein. - M.: HUSAY MU®U, 2012. — 80 c.

4.  Kpyrnos C.B., MenbuaukoBa T.B. JlabopaTopHblil mpakTukyM 1o Kypcy «HCTpyMeHTanbHbIe
MeTonsl ananmsay. Oouunck: MATDO, 2007. - 84 c.

5. Anamutuueckas xumusi (aHanutuka) B 2 kH. Ku.2. KonudectBeHHblil ananu3. Pusuko-
XUMHYECKHe (MHCTPpyMEHTANbHBIC) MeTonbl aHamu3a. YueO. s By30B/HO.S.XapuToHOB.-4-¢ w3.
Crep.-M.: Beicu. 1Ik., 2008.




6.  KoHTpousib cOCTOSTHMSI OKpY’KaIOIIeH cpellbl M 3aIllUTa OT aHTPONOTCHHBIX 3arpsi3HEHUH : y4eO.
nocobue s ctya. By3oB/ JI. A. KoBanenko [u ap.] ; pea. B. B. Ckubenko. -2-e u3a., crep.. -M.:
MDBMH, 2010.-448 c.

7.  PomanmoB B.Il.,, Pomanmosa W.B., Yepkamumn B.A. Cnekrpomerpuss ramMma- u Oera-
u3nydeHuil. YueOHnoe nocodue. O6uuHCK. 2007.

8.  Marycesuu E.C., Pomannosa 1.B. ®usnueckne MeTobl aHaan3a 3arpA3HEHUN OKpY KaroLei
cpensl. YueOHoe mocobue. O6HUHCK. 1999.

9.  KyrtekoB B.A., Tkauenko B.B., Pomannos B.Il. Papmanuonnas ©e3omacHOCTb InepcoHaia
aTOMHBIX cTaHIMi. YyebHoe mocodbue. /[lon obmeit penakuueir B.A.KyTbkoBa . ATOMTEXdHEPTO -
HNATDS. Mocksa - O6uuHCK. 2003.

10.  KyrtskoB B.A., Tkauenko B.B., Pomannos B.II., bezpykoB b.A., lomxenkos U.B., Anekcees
A.I'. OcHoBBl paauaronHoro koHTpoisi Ha ADC. Yuebnoe mocobue./ Ilon pen. B.A.KyTtbkoBa n
B.B.Tkauenko. - Konuepn «Pocaneproarom» - UATD. Mocksa — O6amHCK, 2005 (ri. 10 u 11).

11.  KyrekoB B.A., Tkauenko B.B., PomannoB B.I1. ObecnieueHne paauanimoHHON 0€30MacHOCTH
nepcoHaina npu skcruryaraun ADC. — O6uuHCK, 2007. - 253 c.

12.  Pomanuos B.II., Pomannosa M1.B., Tkauenko B.B. COopHUK 3a1a4 10 JO3UMETPUU U 3aIUTE
OT MOHM3UPYIOIIUX U3Ty4YeHUuH. YueOHoe mocodue. 2-e u3aanue, JOMOJTHEHHOE U repepaboTanHoe. —
O6nuuCcK: UATD HUAY MUDU, 2012 — 160 c.

0) oononnumenvnan yueOnan 1umepamypa:

1. HOwumnr /. UaCTpyMEHTAIBHBIE METOBI XUMUYECKOro aHaiu3a. Ilep. ¢ anrn. — M.: Mup, 1989.
— 608 c.

2. MyxuHa. E.A. ®usuko-xumuueckue Metoasl ananuza. M.: Xumus, 1995. -416 c.

3.  HMHctpymeHTtanbHbli aHanu3. M30panHble MeToabl : yyeOHoe mocobue / B. H. Bacos, A. B.
bacos, A. C. MakcumoB [u 1p.] ; non penakuueit B. H. bacoBa. — Ilepms : [THUITY, 2011. — 165 c.
— ISBN 978-5-398-00663-6. — TekcT : 21eKTpOHHBII // JIaHb : 371€KTPOHHO-OMOIMOTEYHAas CHCTEMA.
— URL: https://e.lanbook.com/book/160286 (mata obpamenus: 10.08.2021). — Pexxum moctyma: st
aBTOPU3. II0JIb30BATEIICH.

10. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIUMBIX JJIsA
OCBOEHMSA JUCIIAITJIMHBI

1. Xwumuk [Odunmaneusnii caiit]. — URL: http://www.xumuk.ru/encyklopedia/.

2. bonbmas Coserckas sHuukioneans [Opunmansubiii caiit]. — URL: http://dic.academic.ru/.

3. Buxapes A.A., 3yiikoBa C.A., Uemepuc H.A., Jomuna H.I'. ®usnko-xuMuyeckre MeETObI
aHanmza. ['mneprexcroBoe yuebHoe mocobue [Odwurmanbheiii caiit]. — URL:  http://www.chem-
astu.ru/chair/study/PCMA/index.html]

11. METOJUYECKHUE YKA3AHUSI IS OBYYAIOIUXCSI IO OCBOEHUIO
JUCIATITAHBI

Pexomendauuu RO 0CB0CHUIO ICKUUOHHO20 mMamepuaa, n0020moeKe K JieKkuuam

Jlexuu SBIISIIOTCS OCHOBHOM (hopMoii 0OydeHus B BhICIIEM y4yeOHOM 3aBejieHUH. B Terpanu
JUIE KOHCHEKTHUPOBAHUS JIEKUMH JOJDKHBI OBITH MOJS, TJE€ MO XOAY KOHCHEKTHPOBAHUS JENAI0TCS
HE00XO/IMMBIE TIOMETKH. B KOHCIEKTaX peKOMEHYeTCsl MPUMEHSATh COKPAIIEHUS CJIOB, YTO YCKOPSET
3aIUCh.

Bomnpocel, Bo3Hukmure y Bac B xole neKkuuii, peKOMEHIYETCs 3alMChIBaTh Ha IOJISIX U I10CIe
OKOHYaHUS JIEKIIUU 0OpaTUTHCS 32 PAa3bsICHEHUSMH K MPENOAAaBaTEINIO.

HeoOxomuMo akTuBHO paboTaTh C KOHCHEKTOM JIGKLIMHU: TIOCIE€ OKOHYAHHUS JIEKIHU
pPEKOMEHAyeTCsS MEepeYnTaTh CBOM 3alliCH, BHECTH IMOMPAaBKU M JOMOJHEHHs Ha MoiisiX. KOHCIEKThI
JICKIIMA PEKOMEH/YeTCsl UCIIOJIb30BaTh NPU MOJATOTOBKE K Ja0OpaTOPHBIM 3aHATHUAM, SK3aMEHY, MpH
BBITTOJIHEHUH CAMOCTOSATENBHBIX 3a/1aHUM.



Pekomendauuu 1o no020mogKe K RPpAKMU4YECKUM 3AHAMUAM

[Ipy moAroTOBKE K MPAKTUYECKHM 3aHATUSAM HEOOXOIMMO O3HAKOMMTBHCS C JIUTEPATypOH,
PEKOMEHI0BAaHHOH MpernojaBareieM, U KOHCIeKToM Jekuuid. Heobxoaumo pazodpaTbcs B OCHOBHBIX
MOHATUSX.

Pekomenoayuu no noozomoeske 1adopamopHwix paoom

JlaGopaTopHble  3aHATUS 1O JUCHMIUIMHE «VHCTpyMEHTalbHbIE METOABI  aHaIM3a
PaIMOdKOJIOTUU U PAJIUAIMOHHON 0€301MacHOCTH» UMEIOT 1eNIb 3aKPENUTh TEOPETHUECKUI MaTepual,
MIOJTyYCHHBIM Ha JIEKLIUAX, a TaKXKEe JaTh MPAKTHUECKUE HABBIKM MPUMEHEHUS MOIYYECHHBIX 3HAHUN B
00JIaCTH HHCTPYMEHTAJILHBIX METOJIOB aHAIIN3A.

HenocpencrBenno mabopatopHble pabOTHl MPEeIyCMaTPUBAIOT BBIMOJHEHHWE 3aJaHUM 1O
y3JI0BBIM M HauOojiee BaXKHbIM TeMaM y4eOHOW mporpammbl. B xoze mpoBeneHust 1a00paTOpHBIX
3aHATHH CTYJIEHT MOJ PYKOBOJCTBOM MpENoJaBaTessl BHIIOIHICT KOMIUIEKC 3aaHUM, MO3BOJISIOLINX
3aKPENUTH JICKLIIMOHHBIM MaTepUa 110 U3y4aeMOu TeEME.

[Ipexne yeM NpUCTYNUTH K BBIMOJIHEHUIO pabOTHl, HEOOXOAMMO MPOYUTATH XOJ BHIITOJTHEHUS
paboThl, emié pa3 MpOroBOPUTH €ro C MpernoaaBaTesieM. /s BhIoIHEHHS
71a00paTOpHBIX pabOT CTYNEHT JIOJIKEH UMETh pabodylo TeTpaab, PYUKY, KaJIbKyJIsaTop (¢ (yHKImMe
pacueTa HMHTETpajioB, JIorapu(MOB, KOpHS pAa3IUYHBIX CTENeHeH), KapTOoukd ¢ (opMyJamH,
PacCMOTPEHHBIMH Ha JICKIUSX.

Bce naGopaTtopHbie pabOThI CTyIEHTH OQOPMIISIOT B OTAEIBHON TeTpaau — paboueM >KypHaie
— 100 MCTONB3YIOT 3apaHee MOATOTOBJIEHHBIE PACHEUaTKH SJIEKTPOHHOTO pabodero KypHaia, B
KOTOPBIE 3aHOCST PE3yJIbTAThl U PACUETHI.

[To xaxaoW BBINOJIHEHHOW paboTe OTYET COCTABIAETCS CTYICHTOM HHIUBUAYAIBHO H
MPEOCTABIIAETCS MPETOAABATEINIO I TPOBEPKH.

IInan cocraBienus oryera:

1) nara BeImOTHEHUS paOOTHI,

2) Ha3BaHHE PabOTHI;

3) uenb paboThl;

4) cymHOCTh paboThI (KpaTKo);

5) UCTIOIB3yEMBIE PEATEHTHI;

6) mocyaa u 000py0BaHNEe, HEOOXOAUMBIE JIJISl BBIMIOJTHEHUS PabOTHI;

7) X0 BBITIOJIHEHHS pabOThI (KPATKO OCHOBHBIE OTEpAIIH);

8) aKCIeprMEeHTalIbHBIE JaHHbIE (0OYEHb IMOAPOOHO, C COOMIOACHUEM BCEX MPABUJI 3aMCH PE3YIbTATOB
U €IMHULl U3MEPEHUIN);

9) rpadukn Ha MWITUMETPOBOH Oymare WM B KOMIBIOTEPHOM HCHOJIHEHUHU (€CITU HCIOJIb3YeTCs
rpaduyeckuii criocod HaX0XACHUS HEU3BECTHON KOHIICHTPAIIHH);

10) pacuer pe3ynbTaroB aHanmu3a (MOAPOOHO, C MOSICHEHUSAMH), B T. Y. C NPUMEHEHHEM METOJOB
MaTeMaTH4eCcKoi 00pabOTKHU TaHHBIX;

11) oueHka norpemHoCcT! onpeesieHus (Iociae MPOBEPKH PE3yJIbTaTa MPEN0IaBaTEIEM);

12) BBIBOJIBI TIO UCCIIEIOBATENBCKON YacTu paboThI (eciu Tpedyercs).

JlaGopaTopHasi paboTa cUMTaeTCs BBHINOJIHEHHOW YCHEIIHO, €CIM MOTrPEIIHOCTh ONpeAeIeHHS
HE MPEBBIIIAET TOMYCTUMbIX 3HAUCHU.

Paboune pacTBOPBI MOYKHO BBIJIMBATH TOJIBKO MOCIIE MPOBEPKH PE3yIbTaTa MpernoaBaTesieM.

Crnenyer oOpaTuTh 0c060€ BHUMaHUE HA HEJOMyCTUMOCTD 3aIIMCH PE3yJIbTaTOB aHAIN3a Ha
OTAENBHBIX JTUCTOUKAX UM YepHOBHUKax! Pe3ynbTaThl M3MEPEHUI U pacuyeThl CIeyeT cpa3y 3aHOCHTh
B paboumii xypHai!

Pekomendauuu no opzanusayuu CamocmoamenbHou pa60Mbl

Cornacno yyeOHoMy 1uiany auctuiinabl «MMA PO u PBy psia Bornpocos o01meit mporpamMMbl
BBIHECEH JUIsI CaMOCTOSITEIbHON MPOopabOTKH ¢ MOCIEAYIOMEH NMPOBEPKON MOTYUYSHHBIX 3HAHUHA U MX
3aKpEIICHUS HA IPAKTUUYECKUX 3aHATUSAX.

CamocrosiTenbHas paboTa BKJIIOYAeT HM3y4YCHHE JIUTEPATyphl, MOMCK WH(POpMAIUU B CETH
WHTepHeT, NOArOTOBKY K MPAKTUYECKUM 3aHATUAM U 3a4ETy.

[Ipy moOAroTOBKE K MPAKTUYECKHM 3aHATUSAM HEOOXOIMMO O3HAKOMHTBHCS C JIUTEPATypOH,
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PEKOMEHIOBAaHHOH MpernojaBareieM, U KOHCIeKToM Jiekuuid. HeoOxoaumo pazodparbcs B OCHOBHBIX
MOHATUSX.

Pekomendauuu 1o n0020mogKe K IK3aMeny

[ToarotoBKy K »SK3aMeHy HEOOXOAMMO HadyuHATh 3apanee. Clenyer NpoaHATIU3UPOBATH
HAyYHBIA W METOAMYECKUN MaTepuan y4eOHUKOB, Y4EOHO-METONWYECKUX MOCOOMH, KOHCIEKTHI
nekuuid. 3HaTh (HOPMYIHPOBKY TEPMHUHOB U YMETh UX YETKO BOCTIPOU3BOAUTH. OTBETHI Ha BOIPOCHI U3
MPUMEPHOTO TIEPEUYHsI BOIPOCOB ISl MOATOTOBKH K 3K3aMeHy Jydiie o0aymaTh 3apaHee. OTBETHI
MIOCTPOUTH B YETKOM U JITAKOHUYHOU (hopMme.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT W, UCITIOJb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JIUCHUIIJINHE,
BKUIIOYAS TIEPEYEHD ITPOI'PAMMHOI'O OBECHHEYHEHUA U THOOPMAILIMOHHBIX
CITPABOYHbBIX CUCTEM (ITPM1 HEOBXOINMOCTHN)

Hcnonp3oBanne HHOOPMAITMOHHBIX TEXHOJIOTUH NP OCYIIECTBICHUN 00pa30BaTeIbHOIO IpoIiecca 1Mo
JTUCLUIUINHE OCYIIECTBISETCS B COOTBETCTBHM C YTBEPXKICHHBIM llomokeHuem 00 DIeKTpOHHON
nHpOopMalMOHHO-00pa3oBarenbHoil cpene MATO HUAY MUODU.

OnexkTpoHHas cucrteMa ynpaieHus oOyuenumeMm (LMS) wucmomp3yercs A peanu3anuu
0o0pa3oBaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIIMOHHOM M CMELICHHOM pEXuMe OOydeHus.
Cuctema peanusyeT cienyrolue OCHOBHbIE (DyHKIIUU:

1) Co3znanue U ynpasieHHE KJ1accaMH,

2) Co3znanue Kypcos,

3) Opranu3zanus 3alucy yJyaluxcsi Ha Kypc,

4) [IpenocraBnenue 1ocTyna K yueOHbIM MaTepraiaM JUIsl yUaIuxcs,

5) [TyOnukanus 3aaaHui ISl y9€HUKOB,

6) OreHka 3ajaHuii yyaluxcs, poBeICHHE TECTOB M OTCIICKUBAHKE ITporpecca 00yueHHus,
7 Opranuzanusi B3auMOJCHCTBUS YYaCTHUKOB 00pa30BaTeIbHOTO MpoLecca.

Cucrema UWHTErpUpYETCSl C JOMOJHUTEIBHBIMU CEpBHUCAMH, OO0ECHEUYMBAIOUIMMUA BO3MOKHOCTh
UCTIOJB30BAaHUS TaKMX (YHKIMHA Kak paOouuil KaleHAapb, BUICO CBS3b, MHOTONOJIB30BATEIHCKOE
pelakTUpoOBaHUE JTOKYMEHTOB, cOo37aHue (OpM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA IJIsi PUCOBAHMUS.
ABTOpH3aIMs NOJIb30BATENIEH B CUCTEME OCYILECTBIISIETCS MIOCPEICTBOM KOPIOPATUBHBIX aKKAyHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens unghopmayuonnvix mexnoao2uil (npu HeodxXoo0umocmu)

— Hcnonp3oBaHuE 3JIEKTPOHHBIX NPE3EHTALMN IPU IPOBEIEHUHM JIEKIMOHHBIX M INPAKTUYECKUX
3aHATUN.

— IIpoBepka noMamHUX 3aJaHUi U KOHCYJIBTHPOBAHUE MOCPEACTBOM AJIEKTPOHHOW MOYTHI U BeO-
ceppuca Google Classroom.

12.2. Ilepeuens npocpammmnozo obecneyenusn (npu Heodxoo0umocmu,)

— IIporpammsl ajst IEMOHCTpAIUK U co3anust mpe3enrtanuil («Microsoft Power Point»).

— g odopmieHus NUCBMEHHBIX palboT, Mpe3eHTanui, paboThl B 3JIEKTPOHHBIX OMOIMOTEUHBIX
cuctemMax HeobxonuMbl mporpammel akera Microsoft Office (Excel, Word, Power Point, Acrobat
Reader), Internet Explorer, unu qpyrux aHaJIOTHYHBIX.

12.3. Ilepeuens unghopmayuoHHbIX CRPABOYHBIX CUCHIEM
He tpeOyercs.

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOW BA3bl, HEOEXOJIUMOM 1]
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IIO JUCHUIIJIMHE
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WHcTpyMeHTallbHbIE METO/BI aHau3a PO
u Pb (JIekuuu u npakTU4ecKue 3aHsTHA)

Y4eOnas aynuropus (NeNe)
MynsTMenua-npoeKTop

IIpoeKMOHHBIN dKpaH

Hoyt0yx

Jlocka /17151 HalTuCaHus MeJIOM WK (hJioMacTepoM

WHcTpyMeHTallbHBIE METO/IBI aHamu3a PO
u Pb (mabopaTtopHbie paboThI)

Y4eOnas 1adoparopusi «IKOJOrH4eCKHl KOHTPOJIb
o0bexToB AT (Ne 1-608)
ABTOMaTHYECKUE TUTIETKH

biiok nuTanus razoBbliid

Becer AR 2140 OHAUS

Becwt AR 520 OHAUS

HNonomep N-160

HNonomep-koHaYKTOMED

nctouHuk b5-45A

MarnuthHas memanka [19 6100

MarnuTHas Memanka ¢ nogorpesom I13 6110
Muxkpono3aTop 1-HO KaHAJIBHBIH
MunnuBonsT™metp B7-38

pH-metp Annon 4100

pH-metp MAPK 901

Camonucen H-391

Crnekrpodoromerp UVmini-1240

doromeTp HOTOITEKTPUIECCKHIA
Xpomatorpad Kpucramr 5000.2

Y4eOnas 1aboparopust «IKOJOrH4eCKH KOHTPOJIb
o0bexToB AT (Ne612)

bupuctunnsatop BC (KOMILIEKT) CTEKJITHHBIN
Opb6uranbublii meiikep OS-20 ¢ yHuBepcanbHOM
athopmoi

Vibrpa3BykoBas BanHa Y3B1-0,16/37

[xad BerTspKHOM JIK-1200 HIBII (kepamuka) + (kpan) +
(paxoB. 250x100MM) + BbITSIKKA 2

[xad BerTspxHOM JIK-1800 HIBII (kepamuka) + (kpan) +
(pakoB. 250x100mm) + HarpeBat.naHesNb+ BBITSKKA 2

Y4eOnas 1adboparopusi «IKOJOrH4eCKH KOHTPOJIb
o0bexToB AT (Ne 610)

JHocka JIKM 2

Konopumertp poroanexrpuueckuit KOK-2MII
Munnusonst™erp pH-121

pH-MmeTp nonomep

OkorecT-120 nopTaTUBHBIN MUKPOIIPOLIECCOPHBIH €
Ha0OPOM MOHOCENEKTUBHBIX JIEKTPOIOB
Crepunuzarop I'TI-80

XononunbHUK CTUHOI

knumaTtnaeckas kamepa SANYO MLR -352
Kommpeccop DARI;

Hosumerp-paguomerp JKC-96;

bnoku nerekrupoBanust BA3A-96F u b/13b-96F B cocrase
U3MEPUTENILHOTO YHUBepcasibHOro Komiuiekca JIKC-96
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14. UHBIE CBEJEHUA 1 (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00OpazoeamenvHblX MEXHOIOUI, UCHOALIYEMBIX NPU  OCYULECMEIEHUU
obpazoeamenvHo20 npoyecca no OUCYUNIUHE
Buna 3anstuii
HaunmeHnoBanue
(nexuus,
Ne KonuyectBo AKTHBHBIX U
HaumenoBanue pasaena CeMHMHAapBHI,
pasiena aK. 4. HHTEPAKTHUBHBIX ()OpM
NpaKTHYeCKHe .
NpoBeAeHUs 3aHATHI
3aHATHSA)
54 AKTHUBAIMOHHLINA aHATIN3 [IpakTnueckue 5 Jlokampl
3aHSTHS
5.5 PannanvoHHBIN KOHTPOIIb. Henosas urpa
KonTpons «MOHHTOPUHT
PaaMOHYKJIMJIOB HA paavaloOHHON
SJIEPHO U pagualiiOHHO 00CTaHOBKH
OTAacHBIX 00BEKTaxX Ha paavoaKTUBHO
3arpsI3HEHHOMN
IIpakTrueckue
5 TeppUTOpUN». TPEHUHT C
3aHATHS
HCII0JIb30BaHUEM
IIPUHLIUIIOB
COPEBHOBAHUI
AtomSkills
1o KOMIIETEHIINH
«JlozumeTpusi»

14.2. @opmul opzanuzayuu camocmoamenbHoi padomosl odyyarowuxca (memol, 6blHOCUMbLE 011
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL  ONA  CAMOKOHMPOJA; MUNoevle 3A0aHus  O0ns
camonpoeepku

[IpobGer 3apspKeHHBIX YaCTHII B BellecTBE. B3anMMOAEHCTBHE Y-KBAaHTOB C BELIECTBOM.
®otonornomenue. KomnroHosckoe B3anmoaerictsue. O6pazoBaHue maphl.
TpexoBbIe NETEKTOPHI 3aPsKCHHBIX YACTHLL. SIAepHBIE SIMYIIbCHH.

OOparteHre ¢ MaTepuallaMi M M3CIHSIMHU, 3arPSA3HEHHBIMU paguoHykiauaaMu. OnpeneneHue
3arpsiI3HEHUS] NIOBEPXHOCTEN PAJMOAKTUBHBIMU BELIECTBAMU. 3arpsA3HEHHE JKUIKOCTEH M ChIIYYUX
BEIIECTB PaJUOAKTUBHBIMM BellecTBaMU. Panuomerpus aspososied M rasoB. MHauBuayanbHbIN
JO3UMETPUYECKUN KOHTPOJIb. OOpaboTKa pe3yabTaToB U3MEPEHHS PaTHOAKTUBHOCTH.

dopma KOHTPOJISL: JOMIOTHUTEIBHBIE BOIIPOCH MPH 3aIuTe Ja00paTOPHBIX padoT.

14.3. Kpamkuit mepmunonozuuecKkuil ciosapo

HNHcTpyMeHTAIbHBIE METOAbl AHAJIM3a - KOJIWYECTBEHHBIC AHAJIUTUYECKUE METOAbI, UL
BBITIOJIHEHUSI KOTOPBIX TpeOyeTcs AIIEKTPOXMMUYECKass ONTHYECKas, paJuOXUMHUYECKas M HHas
anmaparypa. K uHCTpyMeHTalnbHBIM METOZaM aHaJIn3a OOBIYHO OTHOCST:

- DIEKTPOXUMHYECKHE METOJIbI - MTOTEHIIMOMETPHIO, TONSIpOrpaduto, KOHIYKTOMETPHIO U Ip.;

- METOHAbl, OCHOBAaHHbIC HAa MWCIYCKAaHUM WM IIOIVIOIIEHUN W3IYyYEHUsS,— OMUCCHOHHBIN
CIEKTPAJIbHBINA aHATN3, POTOMETPUUECKHE METO/bI, PEHTT€HOCTIEKTPAJIbHBINA aHATIU3 | Jp.;

- MAacc-CIEeKTpaJbHbIN aHAIIN3;

- MCTOAbI, OCHOBAHHBIC Ha UBMCPCHUHN PATHOAKTUBHOCTH.
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DJIEKTPOXMMHYECKHEe MeTOAbl AaHAJM3a - COBOKYIHOCTh METOJOB KAadeCTBEHHOIO U
KOJIMYECTBEHHOI'O AaHAJIM3a, OCHOBAHHBIX HA DJIEKTPOXMMHMYECKUX SBIEHUAX, IMPOUCXOAAIINX B
UCCIIElyeMON cpelle WM Ha TpaHuIe pasjena (a3 MU CBI3AHHBIX C H3MEHEHHEM CTPYKTYpHI,
XMMHMUYECKOTIO COCTaBa WM KOHLIEHTPAIMKM aHAIU3UPYEMOTrO BEUIECTBA. DJIEKTPOXUMHUECKUE METO/BI
aHalnu3a JCJATCS Ha IAThb  OCHOBHBIX TIpPYyII: IOTCHIUOMETPUIO, BOJIBTAMIIEPOMETPHIO,
KYJIOHOMETPHIO, KOHIYKTOMETPHIO U JUIEKTPOMETPHIO.

DJIEKTPOJMTHYECKO SYeHKOil Ha3bIBAa€TCsl CUCTEMA, B KOTOPOM 3a CYET NPUIIOKEHHOIO W3BHE
JIEKTPUYECKOT0 TOKA IIPOUCXOAAT XUMHUUYECKUE IPEBPALLEHUs BEIIECTB HA DJIEKTPOAAX.

I'aabBaHNMYeCKHl YJIEMEHT — CUCTEMA, B KOTOPOM 3a CUET XMMHUYECKUX MPEBPAIECHUN BEIIECTB Ha
JJIEKTPOJIaX BO3HUKAET HJIEKTPUUECKUM TOK BO BHEIIIHEH LICTIN.

IloreHuMOMeTpUYeCKMA  MeTOJ  aHaJIM3a OCHOBAH HAa  HUCIOJb30BAHUM  3aBUCHUMOCTH
anektponaBrkymedt cunbl (3C) 27IeKTpOXMMUYECKONM 1enu OT aKTUBHOCTH (KOHLIEHTpAIUu)
aHAIM3UPYEMOTO UOHA.

JInHeiiHas 00J1acTh 3J1eKTPOAHOM (YHKIMHM — MHTEPBAJ JIMHEHHOW 3aBUCHMOCTH IMOTEHLIMAJa OT
AKTUBHOCTH (KOHLIEHTPALMH) IOTEHIMATIONPEACIAIOIUX HOHOB.

KpyTusna siexktpoanoii gyHkuum S — yriioBoid Ko3((UIIMEHT HAKJIOHA IPagyUpOBOYHOrO rpaduka
E—pa; (E—pci) x ocu aberucc.

IIpenes o0Hapy:keHus - Mepa COAEPKAHUSA WIM MAcChl OINPEAEIAEMOro 3JIEMEHTA, BBIIIE KOTOPOU
€ro HaJIW4yhe B OIpPEICNIIEMOM pPACTBOPE MOXKHO OOHAPYKUTh C OIPEICICHHONW CTaTUCTUYECKOMN
BEPOSTHOCTBIO 110 CPAaBHEHHIO C «XOJIOCTBIM», T.€. HE COJEPKalIUM OIPEAEIAEMOro 3JIEMEHTA,
pacTBOpPOM.

BpeMﬂ OTKJIMKA — BpEM JOCTHIKCHHA CTAllMOHAPHOI'O IOTCHITHAIA.

BoabTamMnepomMeTrpusi, COBOKYIIHOCTh 3JIEKTPOXMMHUYECKHX METOJOB HCCIEJOBaHMS M aHaIN3a,
OCHOBAHHBIX Ha M3YyYEHUHU 3aBHCHMOCTH CHJIBI TOKA B JJIEKTPOJIMTUYECKON sUEHKE OT MOTEHIMalia
MIOTPYKEHHOTO B aHAJIM3UPYEMBII pacTBOpP MHAUKATOPHOTO MUKPORJIEKTPOa, HA KOTOPOM pearupyer
UCCIIEyEMOE JIEKTPOXUMHUYECKH aKTUBHOE (3JIEKTPOAKTUBHOE) BEILIECTBO.

KysioHomMeTpusi 00beAMHSAET METOJbl aHAJIM3a, OCHOBAHHBIE HAa M3MEPEHHUU KOJIUYECTBA BEIECTBA,
BBIJICJISIIOLIETOCS Ha JIEKTPOJIE B IIPOLIECCE NIEKTPOXUMUYECKON peakuu B cooTBercTBuM ¢ Dapanes
3akoHaMH. [IpH KyJTOHOMETpHM TMOTEHLIHAN pabodero 3JEKTpoJa OTIMYACTCS OT PABHOBECHOTO
3HaueHus. Pa3nuyaroT NMOTEHIMOCTATUYECKYI0 M TaJbBAaHOCTATHUECKYIO KYJOHOMETPHUIO, NPUYEM
MOCJEAHSS BKJIIOUAET NPSIMOM M MHBEPCUOHHBI METOJbl, 3JEKTPOAHAIN3 U KYJIOHOMETPUYECKOE
TUTPOBAHHUE.

K KOHIyKTOMETpHH OTHOCATCS METOJBI, B KOTOPBIX U3MEPSIOT IEKTPONPOBOIHOCTD JIEKTPOIUTOB
(BOOHBIX M HEBOAHBIX pAacCTBOPOB, KOJUIOMJIHBIX CHUCTEM, pacIUIaBOB, TBEPIBIX BELIECTB).
Konaykromerpuueckuii aHaiu3 OCHOBaH Ha U3MEHEHUM KOHILIEHTPALMM BELIECTBA WJIM XUMHYECKOIO
COCTaBa CPeNbl B MEXAJIEKTPOJHOM IPOCTPAHCTBE; OH HE CBA3aH C MOTEHIMAIOM 3JIEKTPOJA, KOTOPBIN
OOBIYHO OJIN30K K paBHOBECHOMY 3HaueHHIO. KOHIyKTOMETpusi BKIIOYAET MPsIMbIE METO/bI aHaIu3a
(ucmonb3yeMble, HaIpUMEp, B COJIEMEpax) M KOCBEHHbIE (HampuMep, B Ta30BOM aHalU3e) ¢
IIPUMEHEHUEM IIOCTOSIHHOIO WJIM IIEPEMEHHOTO TOKa (HM3KOM M BBICOKOM YacTOTHI), a TaKke
XPOHOKOHYKTOMETPHIO, HU3KOYAaCTOTHOE U BBICOKOYACTOTHOE TUTPOBAHHUE.

CnekTpanbHbIi aHAJM3 — COBOKYIIHOCTb METOJOB KayeCTBEHHOIO M KOJHWYECTBEHHOI'O
OIpeJIeNIeHUs] cOCTaBa OOBEKTAa, OCHOBAHHAs HAa W3YYEHUHM CIIEKTPOB B3aUMOJCHCTBUS MaTepHH C
U3JIy4eHUEM, BKJIIOYass  CHEKTPbl  JJICKTPOMATHUTHOIO  M3JIy4Y€HUs, aKyCTHMYECKUX  BOJIH,
pacupenesieHds 0 MaccaM M JHEPrusM JJIEMEHTapHbIX 4YacTWIl U JIp. B 3aBUCHMOCTH OT LElIel
aHaJIM3a M THUIOB CIEKTPOB BBIAEISAIOT HECKOJIBKO METOJOB CHEKTPAJIBHOIO aHalIu3a. AmoMubuii W
MOJNeKYApHbIY  CIIEKTPAJIbHBIA aHAJIW3bl TO3BOJSAIOT ONPENEISATh JJIEMEHTHBIH U MOJEKYJISPHBIN
COCTaB BEIIECTBA, COOTBETCTBEHHO. B 5MHCCHOHHOM H a0COPOIIMOHHOM METOJaX COCTaB
ONpENeNseTCs IO CHEKTpaM HCIIyCKaHUs W IOTJIOLICHMs. Macc-CIIEKTpPOMETPUYECKUM aHaJIu3
OCYILIECTBIISICTCA 10 CIEKTPAaM MacC aTOMAPHBIX MM MOJEKYJISIPHBIX HOHOB U IO3BOJISIECT ONPEIEIIATh
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U30TOIMHBIN COCTaB 0OBEKTA.

IMMCCMOHHBIMHM HAa3bIBAIOT CHEKTPbI, HCIyCKaeMble TEPMUYECKH BO30YKICHHBIMH YaCTHIIAMHU.
CriexTpbl UCIyCKaHHs, BO30YXICHHBIE HETEPMUUECKUM CHOCOOOM (Hampumep, MpU BO3ACHCTBUU Ha
BEILIECTBO BHUJMMOIO CBETA, PEHTICHOBCKOIO WM TaMMa-W3JIy4Y€HUs, JJIEKTPUYECKOTO IO HIU
MIOTOKA 3apsKEHHBIX YACTHII) IPUHSTO Ha3bIBaTh CIIEKTPAMU JIIOMUHECLIEHLIN Y.

AToMHBIe cieKTPbl. OCOOEHHOCTHIO ATOMHBIX CIIEKTPOB SIBIISIETCS UX JUHeuYamas cmpykmypa: OHU
COCTOST W3 OOJIBIIOTO YHUCIIA JUCKPETHBIX CHEKTPAIBHBIX JIHHHUHA, OOBEAMHSIEMBIX B OTACIHHBIC
cnekTpaibHbie cepuu. [lonoxxkeHne NUHUN B mpenenax KakKJI0u cepuu MOIUUHSAETCS ONpe/eICHHBIM
3aKOHOMEPHOCTSIM, XapakKTEpPHBIM Jii aTOMOB KaXKJOTO 3JeMeHTa. M3yuas amomuwvle chnekmpuwl,
MOJCHO YCMAHOBUMb HAUYUE MeX UTU UHBIX XUMUYEeCKUX IeMeHmos & obpasye.

MosekyasipHble CHEKTPbI 3HAYUTEIHHO CIOKHEE aTOMHBIX CIIEKTPOB U OOYCIIOBJICHBI HE TOJIBKO
AJIEKTPOHHBIMH TIEPEX0/IaMH, HO U KOJICOAHUSIMHU aTOMHBIX SJIEp B MOJIEKYJIE, a TaK)Ke BpallaTeIbHbIM
JBIKEHUEM CaMOM MOJIEKYJIBI BOKPYI HEKOTOPOrO HAIpaBICHUS WM TOYKH. B cOOTBEeTCTBHM C
BO3MOKHBIMU THIIAMH JIBWKCHMH B MOJIEKYJIe, €€ IOJiHas >Heprus E mpuOIMKEeHHO paBHA CyMMe
SHEPIUil NEKTPOHHBIX Nepexo10B E., KonedaTenbHbIX £, U BpalaTeabHbIX £, TBIKEHUI.

Cunexktpodoromerpus (abcopOrmonHas) — (HU3HKO-XUMHUECKHI METOJ] UCCIICIOBAaHUS PACTBOPOB U
TBEPIBIX BELIECTB, OCHOBAHHBIA HAa M3YYCHHUHU CIIEKTPOB TOTJIOLICHHUS B yinbTpaduoneroBoit (200—
400 um), Bumumon (400—760 HM) m wuHppakpacHoi (>760 HM) oOnactsax cnekTpa. OcCHOBHas
3aBUCUMOCTb, H3y4yaeMas B CIEKTPO()OTOMETPUH 3aBUCHMOCTb HMHTEHCHUBHOCTH IIOTJIOMICHUS
[a/Ial0IIer0 CBeTa OT JUIMHBI BOJIHBL. CHEKTpopOTOMETpHs IIMPOKO MPUMEHSETCS NMpPU H3YUYCHUU
CTPOCHUS ¥ COCTaBa Pa3IMYHBIX COCAUHEHHI (KOMIUICKCOB, KpAaCUTENIEH, aHATUTHYECKUX PEareHTOB U
ap.), Ui KadyeCTBEHHOTO0 W KOJMYECTBEHHOI'O OIpPENETICHUsI BEHIeCTB (ONMpenesieHusl CIeI0B
9JIEMEHTOB B MeETa/UlaX, CIUIaBaX, TEXHMYECKHMX oObekrax). [Ipubopel cmekrpodoTomeTpun —
CHEKTPO(HOTOMETPHL.

MoJiexyJIsipHO-20COpOLMOHHbIIT aHaJIn3 BKJIIOYAET (OTOKOIOPUMETPUYECKHIA u
CHEKTPO(QOTOMETPHUSCKUN METOMABI, Oasupyromecss Ha OOImeM NPHUHIUIE — HWCHOJIb30BaHUU
MPONOPIHMOHATFHON 3aBUCUMOCTH MEKJY CBETOIOTJIONICHHEM M KOHIIEHTPALMeH MOTJIONAroIero
BEIIIECTBA.

DOTOKOJOPUMETPUS — KOJUYECTBECHHOE OIpE/IeIIeHNEe KOHIICHTPALUU BELIECTBA 10 MOTJIOMIECHUIO
CBETa B BUJIUMOU U ONvkHEH ynbTpaduoaeToBoii obiaactu cuektpa. [lormomnienne cBera u3MepsIoT Ha
(OTO3IEKTPUUECKUX KOJTOPUMETPAX.

Nudpakpacnas cnekrpockonuss (MKC) — pasgen  CHEKTpOCKONMH, — OXBaThIBAIOIIMN
JUIMHHOBOJIHOBYIO o0ylacTh cmekTpa (>730 HM 3a KpacHOM TpaHUIE BUAMMOTO CBETa).
WudpakpacHble CHEKTpbl BO3HHKAIOT B pe3ysbTaTe KoyeOaTelnbHOTO (OTYACTH BpaIlaTEeIbHOTO)
JBIDKEHUSI MOJIEKYJ, @ UMEHHO — B pe3yJbTaTe NEepexoJ0B MEXAy KoJeOaTelbHBIMUA YPOBHAMU
OCHOBHOI'O 3JIEKTPOHHOTO cocTossHus Modekyn. WK paguanuio nornomarT MHOTME Trasbl, 3a
uckmoyeHneM Takux kak Oz, N2, Ho, Cl; u ogHoaTOMHBIX ra30B. [lormomenue mpoucXouT Ha JUTHHE
BOJIHBI, XapaKTEPHOM Ul KaXKI0ro omnpexaenaceHHoro rasza, aius CO, Hanpumep, TakoBOMl sIBisieTCA
JUTMHA BOJIHBI 4,7 MKM.

XpomaTtorpadusi — QU3UKO-XUMUYECKUI METOJ pa3[eieHUs CMECH, OCHOBAHHBIA HAa Pa3IUIHBIX
CKOPOCTSX JABUKCHUS U Pa3MbIBAHUA KOHLICHTPALMOHHBIX 30H BEIIECTB, IIEPEMEILAIOIINXCS B ITIOTOKE
noaBwkHOU (a3el ([1D) Bronb cnost HenoaBmkHOU ¢a3el (HD), mpuyem BemecTBa HAXOAATCS B 00EUX
¢dazax. HeobxonumbiM yciaoBueM 3(pQEeKTHUBHOTO pa3fefeHHs BEUIECTB SIBISAIOTCS pasiuyHs B HX
paBHOBeCHOM pacnpeneneanu mexay [Id u HO wunm B KMHETHKE IOCTHIKEHHS PaBHOBECHOI'O
pacrpencieHus.

Bpems yaep:kuBaHus fz — BpeMsi OT MOMEHTA BBOJA MPOOBI 0 PETUCTpallii MakcuMyMa muka. OHO
CKJIQ/IBIBAETCS M3 BPEeMEHHU MPeObIBaHUS KOMIIOHEHTA B MOABMKHOMH (#,,) 1 HEMOJIBIKHOM (Z;) (azax:

tR = tm+ ts.
Beanunna tm OOMHAKOBA JJId BCEX COCTABJIAIOIINX CMECH U Ha3bIBACTCA mepmevim e6pemerem KOJIOHKU
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WIM BPEMEHEM BBIXOJa HEYyIEpKMBAaeMOro BellecTBa (OOBIYHO ONPENENeTCS SKCICPUMEHTAIBHO).
[TpousBeneHue t, U OOBEMHOW CKOPOCTH JIIIOCHTA V JAeT C80000HbIL 0O6beM KOIOHKH — OO0BEM,
HE3aHATHIN HETIOABIKHOM (a3oil.

IIpuBeneHHoe (McpaBJ/ieHHOE) BpeMs Y/Aep:KMBAHMSA { ? — BpeMs BBIXOJa JIFOOOI0 KOMIIOHEHTA 3a
BBIYETOM 1, (T.€. HCTUHHOE BpeMsl HaX0X/ICHHUS BEIIECTBA B HETIOABIKHOM (ase):
tR=1tr—tn.

OTHocuTelbHOE  BpemMsi  yAep:KMBaHUsI o —  HCIPAaBICHHOE  BpEMsl  YICpKUBAHUSA
xpomatorpadupyemMoro BemiecTBa (fz), OTHECEHHOE K HCIPABICHHOMY BpPEMEHHU YJIepP>KUBaHUS
BEILIECTBA, HCIIOJIB3YEMOT0 B Ka4eCTBE CTaHAapTa (7 Rsr):

o= (tR - tm)/(tRst - tm) =1/t Rt = Kai/Kast,

TZe fri U Ry — BPEMsl YIACPKHUBAHUS i-TO BEIIECTBA M CTAHAAPTA; [ ki U Rt — UCIPABICHHOE BpeMSs
yIIep>KUBAHMS i-TO BELECTBA U CTAHAAPTA; 1, — MEPTBOE BpeMs KOJIOHKH; Kui U Kis: — KOOPPUIIUEHTHI
pacipeneneHus i-ro BeecTsa U CTanaapra:

Ka= Cy/Chn,,

rne Cyu Cn — KOHLEHTpAIMs i-TO BEIIeCTBA B HEMOABIKHOW M MOABWXHOM (dazax. Ky —
TEPMOJMHAMHYECKAsT BEJIMUMHA: KaXKJI0€ BELIECTBO XapaKTEPU3YETCs MOCTOSHHBIM KO3 (UIIMEHTOM
pacrpenesieHus IpU ONPEIEICHHON TEMIIEPATyPe KOJIOHKH.

Nunexc ynep:xxuBanus /;, (naaexc Koaua) — norapupmuueckast GyHKIHS OTHOCUTEILHOTO BPEMEHU
yAEpKUBaHUSL:

Li =100z + (t &/t &2),

rZe t'ri U t R- — IPUBEAECHHOE BpeMs yJEP’KUBAaHUS i-TO BEILECTBA U CTaHAApTa (HApUMeEp, ajKaHa) ¢
YUCJIOM YTJIEPOJIHBIX aTOMOB z, IPUYEM ¢ Riz+1)>1 Rz >1 R

Kosdpunuent ynepxkuBanuss R — GaxTop 3aJepKKH, ONpPEIEIIeMbld KaK OTHOIIEHHE CKOPOCTH
JIBMDKEHUS BEIIECTBA K CKOPOCTH JIBKEHUS TTOJBMXKHOM (pa3bl:

o L/te _t,

m __ m

L/t t, V,

Macc-cneKTpoMeTpUsi— METOJ UCCIEAOBAaHMS BEIIECTBA IyTEM OINpPEAEICHUS] OTHOLICHUS MACChI K
3apsay W KONMYECTBA 3apsOHKEHHBIX YACTHUI[, OOpa3yloNMXCs NpU TOM WM HHOM IpoIecce
BO3J€MICTBUA Ha BEIIECTBO.

MKP3 - MexxayHapoHasi KOMUCCHSI 110 paJuallMOHHOM 3alluTe.

MKPE - MexnyHapoaHas KOMUCCHUS 10 PaJUallMOHHBIM €IMHULIAM U U3MEPEHUSIM.
MAT'AT?D - MexyHapoIHOE areHTCTBO 110 aTOMHOM YHEPIHH.

XapakTepucTHKH HCTOYHMKOB HOHU3UPYIOIIEro H3Jy4eHus

PaanoakTHBHOCTBD - CTIOCOOHOCTh HECTAOMIIBHBIX ATOMHBIX SIIEp CIIOHTAHHO MPEBpaIaThCs B IpyTrue
A7pa C UCITyCKaHUEM M3JTydeHHs (4acTHUIl Uik (JOTOHOB).

PaanoakTuBHBI pacmaa — saepHOE IMpeBpallleHHe C M3MEHEHHWEM cocTaBa sjupa (o-pacman, -
pacnaz, 3JIeKTPOHHBIH 3aXBaT, CHIOHTAHHOE JEJIEHUE U JIp.).

DJIEKTPOMATHUTHBIN Iepexoj - sAIEpHOE IMPEBpAILEHUE C U3MEHEHUEM TOJIBKO IHEPreTHUYECKOTO
COCTOSIHUS s1/ipa.

AKTHBHOCTb A PaIHOHYK/INAA B HCTOYHHMKE — OTHOILICHHE YHMCIIA CIIOHTAHHBIX S/IEPHBIX MIEPEX0I0B
dN 13 OIpeNesIeHHOT0 SHEPTreTUYECKOr0 COCTOSHUS SApa PajiuOHYKIMIa B MCTOUYHUKE 3a MHTEpBAJ
BPEMEHHU df K ’TOMY UHTEpBAIy:
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EQuMHHIA AKTHBHOCTH paguoHykanaa — 6exkkepens (Bk), pasmepHocts 1/c. BHecucreMHas eqununa
aktuBHOCTH — Ktopu (Ku), 1 Ku = 3.7-10!°Bk.

Bexkepesb — paBeH aKTUBHOCTH PAaJUMOHYKIUAA B MCTOYHHUKE, B KOTOPOM B | € MPOMCXOAUT OJHO
CIIOHTaHHOE sJIEPHOE MPEBPALLCHUE.

Bpixoa yacTHL 77 — BEpOSATHOCTh UCITyCKAHUS YaCTHUII HA OJIHO siIepHOE ITpeBpalenue. Hamnpumep,
q=An

TJIC ¢ - YUCIO UCITyCKAEMBIX MPH SACPHBIX MPEBPAIICHHUIX B CIUHHILY BpeMeHH dactuil (a-, B-, B-
YacTHI], Y-KBAaHTOB);

A — aKTUBHOCTbH PaJIMOHYKJINJA, BK.
XapakTepuCcTHKH 10JIS1 M3JIYyYeHHUSs

IMoToxk yactun (poronos) F(¢) — oTHOMIEHUE Ynca YacTUIl (POTOHOB) dN, IepeceKarmuX 3aaHHYIO
MMOBEPXHOCTh 32 MHTEPBAJl BPEMEHH df, K BEIMYMHE TOTO MHTEPBAJIA:

dN

F=—.

dt
Pasmepnocts — 1l/c. (BennynHa mOBEpXHOCTH HE OIpeNeNeHa, HalpaBlIeHHE JBUKECHUS He

OTIPEJIEIICHO. )

®aodHe yactull (hoToHOB) @ — oTHOIIeHHWE uucia 4dacTull (PoToHOB) dN, mpounuxaowux 6
IleMenmapHyIo cgepy, K niowaou nonepeyHo2o ceueHus 2moi cepvi dS

o-N
ds

PasmepHocts — 1/M2. (BenuuuHa BpeMEHH HE OINpeeseHa, HAMpPaBJI€HUE [BUKEHHMS YACTUIl HE
OTIPEJIEIICHO)

[InoTHOCTHL MOTOKA YacTUIl ((POTOHOB) ¢ - OTHOIIIEHUE U3MEHEHHUs (urodHca YacTull ((HoToHOB) dD
3a UHTEPBAJl BPEMEHH df, K BEJIMYUHE 3TOTO BPEMEHHOTO HHTEPBAIA:

_d® _ d’N
S dt dS-dt
Pasmepnocts — 1/(¢c'M?).  (HampasiieHue ABMKEHHS YaCTHI] HE ONPEIEIIEHO)
JI71st TOU€YHOTO U30TPOITHOTO UCTOYHUKA C aKTUBHOCTBIO A(f) M BBIXOJIOM YACTHII 7] TFIOTHOCTh MOTOKA

qactuil ¢(r, {) B BaKyyMe B JI0O0OOW MOMEHT BpEMEHHU ! M B JIOOOW TOYKE HA PACCTOSHUU ¥ OT
HWCTOYHHKA PaBHA

oty =0

XapaKTepuCTUKH B3aUMOJACHCTBUS HOHU3HpYIOLIEro u3ljay4dyeHus ¢ Beumecrsom. Ilepenaua
JHEPIrUM U NMOIVIOLIEHHE JHEPrd HOHU3HPYIOLIEro U3J1y4eHHs BeleCcTBOM.

JIuHelinblii kKO3QPuuHMeHT ocjaadjieHuss u - OTHOIIeHUE 10U dN/N KOCBEHHO HOHHM3HPYIOIIUX
YaCTUI], UCIBITABIINX B3aUMOACHUCTBUE NPH MPOXOXKIECHUHM 3JIEMEHTApHOrO MyTH dl B BeUIlecTBE, K
JUIMHE 3TOT'0 IIyTH:

_av 1
N dl

Enuanna usmepenus p - 1/m, 1/cm.

7
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MaccoBblii K03 puuueHT ocaadaeHus {m — OTHOIIECHUE JTMHEHHOTO KO PUIIEeHTa OCTabIeHHUs U
K IUIOTHOCTH BEIIECTBA p, Yepe3 KOTOPOe MPOXOAUT KOCBEHHO HOHU3HUPYIOLIEe U3ITyUeHHE

Envuvia usmMepenus — M>/Kr, cM>/T.

IIpoGer 3apsikeHHBIX 4YacTHI] B BellecTBe — IOJ NPoOEroM 3apsHKEHHBIX YacTUI[ B BEIIECTBE
MOJIPa3yMEBACTCsS OSKCTPAMOIUPOBAHHBI WM MaKCUMAJIbHBIA MpOOer Rmax. g 37eKTpoHOB
MaKCUMAaJIbHBI MPOOET Rmax, 3TO TOJIIMHA BELIECTBA, B KOTOPOW 3aJEP)KUBAIOTCS BCE AJIEKTPOHHBI.
Hanpuwmep, i oneHku nmpodera MOHOIHEPTeTHYECKHX 3JIEKTPOHOB ¢ 3Heprueid E (M»aB) moxHO
HCTIOJIb30BATh MOIY3MIIUPHUYECKYIO (HOpMyITy Rinax = R(t/eM?) /p,

rae R(r/em?) = 0.526 - E(M3B) — 0.24.

Jnis y — KBAaHTOB MOJ MPOOEroM NOHUMAETCS BEIUYMHA, OOpaTHas JMHEHHOMY KO3(pPHIHEHTY
ocnabieHus B BEIIeCTBe, T.¢. 1/|.

DOTOHHOE U3JIyYeHUE HCTOYHUKOB €O CJIOKHBIM CIIEKTPAJbHBIM COCTABOM
I'amma - mocrosiHHasi I' MO MOLIHOCTH J03UMETPHYECKOW BeauduHbl G — 3TO MOIIHOCTH
JIO3UMETPUYECKON BETMYMHBI (K€pMa, OTJIONIEHHAs WIIM SKCIIO3ULIMOHHAS /1032 U Ap.) HA PACCTOSTHUU
7 =1 OT TOYEUHOTO U3OTPOITHOI'O UCTOYHHKA C AKTUBHOCTBIO 4 = 1

> A-T

G=
I"2

I'amMa - mocTosiHHasi MO MOIHOCTH BO3AYIIHOH KepMbl (KepMa - NMOCTOSIHHAsi PAIHOHYKJIHAA

I'k) - 5TO OTHOIIEHHE MOUIHOCTH BO3IYIIHOW KepMbl K,, co3/1aBaeMblii (pOTOHAMH OT TOUYEHHOTO
MU30TPOIHOI0 MCTOYHMKA JAHHOIO PAJAMOHYKIWIA, HAXOMALIErocs B BaKyyMe Ha pPacCTOSHUU 7 OT
HCTOYHUKA, YMHO)KEHHBII Ha KBaJpaT 3TOT0 PACCTOSHUS, K aKTUBHOCTH 4 NCTOYHUKA

_Ku'rz
4

Pa3MepHOCTh KepMa - TIOCTOSHHON pagronykiuaa B CU - I'p-m?/(c-Bk)

FK

OnepauMoHHbIe BeJIUYMHbI — HEMOCPEICTBEHHO H3MEPAIOTCA W HCHOJB3YIOTCA [UIS OLECHKH
HOPMHPYEMBIX BEJIMYMH TPH paJuallMOHHOM KOHTpoyie. BBelneHue oOnepalvOHHBIX BETUYHUH
HE00X0IUMO Il YHU(UKAIIUH METOJJOB KOHTPOJIS:

. SKBUBAJICHT N03bI H;

. aMOMEHTHBIN SKBUBANEHT 1036l H'(d);

o MOITHOCTh aMOMEHTHOT'0 SKBUBaJIeHTa 110361 H (d);

. WHAWBUIYAIbHBIN SKBUBAJICHT 0361 H,(d);

. 00BbEeMHasi aKTUBHOCTH BO3/yXa Ha pabodyeM mecte Ay.

DKBHUBAJIEHT /103bI H paBeH MOTJIOMIEHHOW B TOUKe 03¢ DD, YMHOKEHHOH Ha cpenHuil koddduiment

KAueCcTBa U3JTyUCHUS k ISl N3JTydeHUsI, BO3JCHCTBYIOIIETO HA TKaHb B JAHHOM TOYKE.

NuuBuayaibHblii IKBUBANEHT 103bl H,(d) paBeH >KBUBAJIEHTY J03bl B MATKOW OHOIOrMYecKOn
TKaHH, ONpeesieMOMy Ha rTyouHe d (MM) MO paccMaTprUBaeMON TOYKOW Ha Tele

O0beMHasi aKTUBHOCTb paBHAa OTHOIIEHHIO aKTUBHOCTU A PaJHOHYKIWAA B BO3AyXe K o0bemy V'
BO3yXa
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15. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI 1151 UTHBAJIM/1OB U JINI
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

B cooTBeTcTBHM ¢ METOAMYECKMMH peKoMeHAauusMu MunoopHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce mpeArnoaaraeTcsi UCIoIb30BaTh COMMALHO-aKTHUBHBIE U PEQIICKCHBHBIC METO IbI
00y4YeHHs, TEXHOJIOTUU COLMOKYIbTYPHOH peabunutanuu obydaroummxcs ¢ OB3 ¢ menbio okazaHus
IIOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHUIA.

OOydeHue JHIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI OCYLIECTBISIETCS C Y4YETOM
VH/IMBUIYAIbHBIX TMCUXO(PHU3MUECKUX OCOOCHHOCTEH, a JUIsi MHBAJIHMIOB TAaKKE B COOTBETCTBUU C
WH/IMBUYaIbHOM MPOrpaMMoi peaObuInTauy HHBAIKUA.

Jl1a Mu ¢ HapylleHHeM CJIyXa BO3MOXKHO IpeloCTaBjiIeHHE HH(OpMaluu BHU3YalbHO (KpaTKHiM
KOHCIIEKT JICKIIMi{, OCHOBHAsi M JOIOJIHUTEIbHAs JUTEpaTypa), Ha JEKIHOHHBIX MU MPAKTHUYECKHX
3aHATUSX ~ JOMYCKAaeTcsl  NPHUCYTCTBHE  ACCHCTEHTa, a  TakXke, CypAONEpEeBOTYMKOB U
TU(IIOCYPIOTIEPEBOIUNKOB.

OI_IeHKa 3HAHUN CTYACHTOB Ha MPAKTUYCCKUX 3aHATHAX OCYHICCTBIIACTCA HAa OCHOBC IMUCBMCHHBIX
KOHCIICKTOB OTBCTOB HAa BOIIPOCHI, IUCbMCHHO BBIITOJIHCHHBIX ITPAKTHUYCCKUX 3aﬂaHHI>'I.

Jloknan Tak e MOXeT OBbITh HpeAoCcTaBlieH B MUCbMEHHOW (opme (B Buae pedepaTa), Ipu 3TOM
TpeOOBaHUS K COJCPKAHMIO OCTAIOTCS TEMH K€, a TpeOOBAaHUS K KAadeCTBY M3JIOKEHHs MaTepuaa
(MOHATHOCTb, KA4eCcTBO pEYHM, B3aUMOJCHCTBHE C ayauTopued H T. J) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABABIsIEMble K NMUCbMEHHBIM paboTaM (KadecTBO O(OpPMIICHUS
TEKCTa U CIHCKA JUTEPATYPhl, TPAMOTHOCTh, HAINYHME WITIOCTPAIIMOHHBIX MAaTEPHAIOB U T.1I.)

C y4eroM COCTOSIHUSI 3/I0POBbSI MPOCMOTP KHMHO(QWIbMA C TOCIEAYIOIIMM aHAJIM30M MOXXET OBITh
MPOBE/ICH IoMa (HampuMmep, MpU HEOOXOJUMOCTH JOTIOTHUTEIBHOW 3BYKOYCHIMBAIOIIEH armapaTyphl
(HaymHuKHM)). B TakoMm cimywyae CTYOEHT NpPEJOCTaBJI€T MUChMEHHBIN aHalIH3, COOTBETCTBYIOIIUI
NPEIbSBIEMBIM TPEOOBAHUSIM.

[TpomesxyTouHast aTTecTalys Ui JIUI ¢ HapyIICHUSIMH ClIyXa IPOBOAMTCS B MUCBbMEHHOM (opme, ipu
3TOM HCHOJB3YIOTCA O0IIMEe KPUTEPUH oOLeHUBaHMA. [Ipm HeoOXoaMMocCTH, BpeMs MHOATOTOBKU Ha
3a4eTe MOXKET OBITh YBEJINYCHO.

Jiiss Ui ¢ HapylleHHWeM 3peHHusl JONYyCKaeTcsl ayAuaibHOE MpeloCTaBlIeHUEe HWHPOPMALUU
(HampuMmep, C UCIOJIB30BAHUEM IPOTPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIOIb30BAaHUE HA JIEKIMAX
3BYKO3AIMCHIBAIOIIMX YCTPOUCTB (AMKTOGOHOB U T.1.). Jlomyckaercss NMPUCYTCTBHE Ha 3aHATHIX
accHUCTeHTa (TIOMOIIHUKA), OKA3bIBAIOIIEr0 00YYaIOIUMCs HEO0XOAUMYIO TEXHUYECKYIO TOMOIIb.

OreHka 3HaHUH CTYZCHTOB Ha CEMUHAPCKUX 3aHATUSAX OCYIIECTBISETCSA B YCTHOH (opMe (KaK OTBETHI
Ha BOINPOCHI, TaK M MpakTHUeckue 3amanus). Ilpm HeoOXoammocTu aHanmmza (GuiabMa MOXKET OBITh
3aMEHEH OIMCAaHMEM CUTYalluM MEXITHHUYECKOTO B3aUMOCHCTBUS (Ha OCHOBE OIBITA PECIIOHJICHTA,
XyA0KECTBEHHOH JIUTEPATYPHI U T.J.), TO3BOJSIOIIUM OLICHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBHIKOB
BJIAJICHUs] METOJaMM aHaln3a M BBIIBICHUS CIEIUPHUKN (YHKIIMOHUPOBAHHUS U PA3BUTHUS TCUXMKH,
MO3BOJISIOIIMMY YYUTHIBATh BIUSHHE ATHHYECKUX (akTopoB. Ilpu mpoBeneHMH NPOMENKYTOUYHON
aTTeCTallud JJIsl JUI C HapyLICHHEM 3peHHUs TEeCTHPOBAHHWE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHUE 110 BOIIPOCAM.

Jluna ¢ HapylmieHMsIMH ONOPHO-ABHIraTeJIbHOI0 ammapara HEe HYXAaTcsi B 0coOBIX (hopmax
NPeJOCTaBICHUsT y4eOHbIX MaTepuasioB. OIHAKO, C Y4€TOM COCTOSHHS 37J0POBbS 4acThb 3aHITHUN
MOXET OBITh peaau3oBaHa AMCTAHIMOHHO (mpu momou cetu «UWutepuer»). Tak, npum
HEBO3MO)KHOCTH IOCEILEHUS JIEKIIMOHHOTO 3aHATHUSA CTYIEHT MOXKET BOCIIOJIb30BaThCSl KPAaTKUM
KOHCIIEKTOM JIEKIIHH.

HpI/I HCBO3MOXHOCTH TIOCCHICHUA TIPAKTUYCCKOTO 3aHATHA CTYACHT [JOJDKCH HPCAOCTABUTH
MHACHMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TIMCbMCHHO BBITIOJITHCHHOC IMPAKTUYCCKOC 3aJaHHUC.

Jloknan Tak e MOXeT ObITh HpeAoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepata), Ipu 3TOM
TpeOOBaHUS K COJCPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAadeCTBY M3JIOKEHHs MaTepuana
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(MOHATHOCTH, KayeCTBO pEYH, B3aUMOACHCTBME C AayauTOpUEl M T. J) 3aMEHAIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSIBISIEMble K MUCBMEHHBIM paboTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CIMCKA JINTEPATYPbI, IPAMOTHOCTh, HAJIMYNE UIUTFOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[TpomesxyTouHast aTTecTalys JUIsl JIUL] C HAPYLUICHUSMHU OTIOPHO-JBUTaTEILHOTO arnapaTa IMpOBOAUTCS
Ha OOLIMX OCHOBAaHUAX, NPU HEOOXOAMMOCTH TWPOIEAypa 3adeTa MOXKET OBbITh peaJn30BaHa
JTMCTAaHIIMOHHO (HampuMep, Ipy IMOMOIIH IporpamMmsl Skype).

Jlj1s 3TOro Mo JOTOBOPEHHOCTH C MPENOAABATENEM CTYIEHT B ONPEACIEHHOE BPEMs BBIXOJUT HA CBS3b
IUI TIPOBENICHHsI MpOLenyphl 3adeTra. B TakoMm ciydae 3ader craeTcs B BUAE cOOECeOBaHUS IO
BompocaM (CM. (OpMBI MPOBEACHHUS MTPOMEKYTOUHOM aTTECTALMH IS JIUL C HAPYIICHUSMH 3PEHHUS).
Bomnpoc u npaktudeckoe 3aaHue BEIOMPAIOTCS CAMUM IPEnoaBaTesieM.

IIpumeuanue: DOHIBI OLICHOYHBIX CPEACTB, BKIIOYAIOLIME TUIIOBBIC 3aJaHUS U METOJbI OLICHKH,
KPUTEpUU OLICHUBAHMS, IIO3BOJIOIIME OLICHUTh PE3YJbTaThl OCBOCHUS JAHHOW JIMCLMILIMHBI
obyuaromumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax oTIenbHOr0 JOKyMEHTA.

IIporpammy cocraBuJia:

T.B. MeJlbHHUKOBA
JIOLIEHT OTAeNIeHus siaepHoi Gusuku u Texunonorui (O)
KaHAMIAT XUMUYECKUX HAYK

Penenzenr:

JL.IL. IToasikoBa
JIOLIEHT OTJeNIeHus siaepHoi Gusuku u TexHonoruit (O)
KaHAMJIaT XUMUYECKUX HAYK, TOLEHT

O.I1. Anexkcanaposa

BeIyIIui dKcepT Kadeapsl ssaepHoii u paguanuonnoit 6esonacHoctu, AHO JII10 “Texuudeckas
akanemus PocaTtoma”,

KaHIUAAT (PU3MKO-MaTEeMaTHIECKIX HayK
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