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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

NOHN3ALIMOHHBIE METO/IbI B MACC-CIIEKTPOMETPUH
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AHHOTALMS

[enstMmu OCBOCHUS YUeOHON MUCIUTUIMHEI SBIISIOTCS YCBOSHUE (DH3UUECKUX OCHOB MOYYCHHUS
MOHOB, (hOPMHUPOBAHHS U TPAHCIIOPTUPOBKU MOHHBIX MTyYKOB. 3HAKOMCTBO C OCHOBHBIMHU CIIOCOOAMH
JIETEKTUPOBAHMS 3apSKEHHBIX YaCTHII.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

[enstmu ocBOeHUS Y4eOHON TUCHUIUIMHBI ABISIOTCA YCBOEGHUE (PU3UUECKUX OCHOB MOIYYECHHUS
MOHOB, (HOPMUPOBAHUS U TPAHCTIOPTUPOBKU MOHHBIX MyYKOB. 3HAKOMCTBO C OCHOBHBIMHU CIOCOOAMHU
JNETEKTUPOBAHUS 3aPsHKEHHBIX YaCTHIL.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Macc-crekTpoMeTpruiecKuit METOJ aHajamn3a SABIISIETCS YHUBEPCAIbHBIM
BBICOKOUYBCTBUTEILHBIM METOJIOM aHaiu3a BemecTB. [loaToMy Hapsiay cO 3HAHUSAMU TPUHIUIIOB
pa3zieneHns HOHOB B aHAJIN3AaTOPE MAcC-CIIEKTPOMETpa HE0OX0AUMO pa30HpaThCs B 3aKOHOMEPHOCTSIX
(bu3MYecKUX Tpoleccax, MPOTEKAIOMUX MPU MOHHU3AIUA aTOMOB M MOJIeKyJ. B kadecTBe 0a30BBIX
3HAHUW ISl YCBOEHUS IUCHUIUIMHBI HEOOXOAMMBI 3HAHMSI CTaHJAPTHOTO LHMKIA KYypCOB OOIIei
¢bu3MKM M BhICHICH MaTeMaTuku, Kypca «DPuU3NYecKue OCHOBBI MacC-CIEKTPOMEHTPHUM», YMEHHE

IMOJIB30BAaTbHCA IICPCOHAJIBHBIM KOMIIBIOTCPOM, B TOM YUCJIC TIOUCKOBLIMHU CUCTCMAaMHU I/IHTCpHeTa.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu

3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabHoctu (3I11)

Pa3paborka
(bYHKIIMOHATIBHBIX
CTPYKTYPHBIX CXEM
3JIEMEHTOB H y3JI0B
OKCIICPUMCHTAJIBHBIX U
MPOMBIIUTCHHBIX
YCTaHOBOK, MIPOCKTOB
U3JICTIHI C yYETOM

O0BbeKT Wi
00J1aCTH 3HAHUSA

HanopasmepHsie
CUCTEMBI, aTOMHO-
MOJIEKYJISIPHBIE
cMecH, Macc-
CHEKTPOMETPHUS U
CIEKTPOMETPHS
MOHHOM
MOJIBUYKHOCTH,

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHaTIBLHBIH
cranaaprt-IIC, ananu3
OIIbITA)

MPOEKTHO- KOHCTPYKTOPCKHIA

[IK-2 [1] - Cniocoben
pa3pabaTbIBaTh
(yHKIMOHATIBHBIE U
CTPYKTYPHBIEC CXEMBI
HJIEMEHTOB U Y3JI0B
9KCTIEPUMEHTABHBIX U
MIPOMBITIJICHHBIX
YCTaHOBOK, TIPOEKTHI

Koa n naumenoBanue
HHIMKATOPA
AOCTHKEHUSI
npodeccuoHaIbLHOM
KOMIIeTEeHI[UH

3-11K-2[1] - 3nats
(byHKIIMOHATILHBIC U
CTPYKTYPHBIE CXEMBbI
JJIEMEHTOB U y3JIOB
SKCIIEPUMEHTAJIbHBIX U
MIPOMBIIITICHHBIX
YCTaHOBOK ;
V-IIK-2[1] - Y™eTh




TCXHOJIOI'M4YCCKUX,
3KOHOMHNYECKHUX U
ACTETHYECKUX
apaMeTpoB.

IIpumeneHue
3(PEKTUBHBIX METOIOB
uccienoBanus Gpuznko-
TEXHUYECKHX OOBEKTOB,
IIPOLIECCOB U
MaTepHajoB.
IIpoBencHue
CTaHJAPTHBIX U
cepTU(UKAITMOHHBIX
WCTIBITAHU I
TEXHOJIOTMYECKHUX
MIPOLIECCOB M U3EIIAHN C
HCIIO0JIb30BaHUEM
COBPEMEHHBIX
AHATTUTHYECKUX
CPEACTB TEXHUYECKON
busuky.

KOMIIO3MIIMOHHBIC
MaTCpHraJibl.

Hanopa3smepusbie
CHCTEMBI, aTOMHO-
MOJIEKYJIIPHBIE
CMecH, Macc-
CIIEKTPOMETPUS U
CIIEKTPOMETPUS
HOHHOMU
MMOJABMKHOCTH,
KOMIIO3UIIMOHHBIE
MaTepHaIbl.

U3JIEIIUI C y4ETOM
TEXHOJIOTMYECKUX,
SKOHOMUYECKUX U
ICTETUYECKUX
rapaMeTpoB

Ocnosanue:
[TpodeccnonanbHbIN

crangapt: 40.011, 40.167

HAay4YHO-UCCJIEN0BATEIbCKUN

ITIK-2.1 [1] - Cnocoben
y4acTBOBATh B
MIPOBEICHUU
TEOPETHUYCCKHUX H
AHATUTHYCCKUX
HCCIIEJOBAHUN B
MPeIMETHOM 001acTH, B
MOCTPOCHHUU
(buznuecKux,
MaTeMaTHYECKUX U

KOMITIBIOTCPHBIX Mozeaen
HN3Yy4aCMbIX IIPOLCCCOB U

SIBJICHUH.

Ocnosanue:
[IpodeccronanbHbIHI
crangapt: 40.011,
40.044, 40.104, 40.167

pa3pabaTbIBaTh
(yHKIIMOHATBHBIC U
CTPYKTYPHBIE CXEMBI
9JIEMEHTOB | Y3JIOB
IKCIIEPUMEHTATLHBIX U
MTPOMBIIIIIICHHBIX
YCTaHOBOK, MPOEKTHI
W3IEIUN C yYEeTOM
TEXHOJIOTHUECKHUX,
SKOHOMHYECKUX H
ACTETUYECKUX
rapameTpoB ;
B-TIK-2[1] - Bnanets
MeToAaMu pa3paboTok
(YHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
3JIEMEHTOB U Y3JI0B
IKCIIEPUMEHTAIBHBIX H
MIPOMBIIIITICHHBIX
YCTaHOBOK, ITPOCKTOB
15631 (017171

3-1IK-2.1[1] - 3nartb
(U3HUKO-TEOpETHUECKHE
KOHIIETILINH,
AHAJTUTHYECKUE
METObl, METObI
00paboTku
SKCIEPUMEHTAIIbHBIX
JAHHBIX B 00J1acTH
¢buzukn
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CHUCTEM, Macc-
CHEKTPOMETPHH U
CIIEKTPOMETPUH
HMOHHOU MOJBUKHOCTH,
KOMITO3UITMOHHBIX
MaTepHasos.;
V-TIK-2.1[1] - Y™meTb
MPUMEHSTh (PU3HKO-
TEOPETUYECKHE
KOHIIETIINH,
AQHAJTUTUYECKUE
METO/IbI, METO/IbI
00paboTku
AKCIIEPUMEHTATBHBIX
JAHHBIX B 00J1aCTH
(1)7637091
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CUCTEM, Macc-




CHEKTPOMETPHUH U
CIIEKTPOMETPHH
HMOHHOM MOJBUKHOCTH,
KOMITO3UITMOHHBIX
MaTepHuaos.;
B-TIK-2.1[1] - Bnagets
AHATTUTUYECKUMU
METOJaMH, METOIAMH
00paboTku
AKCTIEPUMEHTAITbHBIX
JAHHBIX B 00JIACTH
¢buzuku
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CUCTEM, Macc-
CIIEKTPOMETPHUH 1
CHEKTPOMETPUHU
HMOHHOM TMOJIBUKHOCTH,
KOMITO3UIIMOHHBIX
MaTepHUaJIOB.

4. BOCIIUTATEJIbHBIA MOTEHIAAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[Ipodeccuonanbuoe
BOCIIUTAHHE

3agauym BocriuTaHus (Koj)

Coznanue ycnoBui,
o0ecneynBaroux,
dbopMupoBaHUE TyBCTBA
JIMYHOM OTBETCTBEHHOCTH 32
HAYYHO-TEXHOJIOTHYECKOe
pazsutue Poccun, 3a
pe3yNIbTaThl UCCIIECIOBAHHMA
u ux nocaeacteus (B17)

BocnurarenbHbplli TOTeHIUA JUCLUIIINH

1./ cronap30BaHre BOCIUTATEILHOTO
MOTEeHIMAaNa JUCIUIIINH
npoheccCnoHaNTBEHOTO MOTYJIS AJIst
(hopMUpOBaHKS YyBCTBA JINYHOMN
OTBETCTBEHHOCTH 3a JOCTHKCHUE
myaepcTBa Poccuu B BeIyIIMX HAyYHO-
TEXHUYECKUX CEKTOpax U
(yHIaMEHTAIBHBIX UCCIICIOBAHUSIX,
00ecreunBarOIIUX €€ SKOHOMHUYECKOE
pa3BUTHE U BHENTHIOK 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOTO OOYUYEeHHUS,
00CYyXICHHS COIIMATBHON 1
MPAKTUYECKON 3HAYMMOCTH Pe3yIbTaTOB
HAyYHBIX UCCIICIOBAHUN 1
TEXHOJIOTHYECKHUX Pa3pabOoTOoK.
2.Mcnons30BaHue BOCIIMTATEILHOTO
MOTEHIIMAaNa JUCIUTIINH

PO eCCHOHATBPHOTO MOTYJIS JIJISt
(hopMUPOBaHUS COITMATLHOM
OTBETCTBEHHOCTH YYEHOTO 32
PE3yNbTaThI UCCIEIOBAHUHN U UX
MTOCIIC/ICTBHS, PA3BHTHS
HCCIIEIOBATCILCKUX KAYSCTB
MTOCPEICTBOM BBITIOJTHEHUS YIeOHO-
HCCIIEIOBATEIbCKHUX 3aJaHUM,
OPUEHTUPOBAHHBIX HA U3YUCHHE U
MIPOBEPKY HAYUYHBIX (DAKTOB,




KPUTHYECKUH aHaIN3 MyOIrKanuii B
npo¢eCCHOHATBHON 00J1aCTH,

BOBJICUCHUA B PCAJIBHBIC

MCKIUCHUIITIMHAPHBIC HAYYHO-
HCCIICOOBATCIILCKUC IIPOCKTEI.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmenoBanmue
pasaesa yueOHom
JTUCIHUIIINHBI

Henenan

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJpeJIs)

MakcuMaJabHBIR

0aJi1 3a pazgea™*

pasnena (popma*,
HeJ1eJst)

ATTecTanusa

HNuaukaropsl
OCBOCHHUS

KoMIdeTeHIINM

8 Cemecmp

Haubonee
pacmipocTpaHeHHbBIS
MacC-CIIEKTPOMETPUH
METOAbBI NOHU3AIIUN

B
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MeTtonanl
¢bparmenTanmu
OCTaJIbHOE

8/4/0

25

KH-12

HUmoeo 3a 8§ Cemecmp

24/12/0

50

KonTpoabHbie

50

3-1IK-




Meponpusituss  3a 8
Cemectp

2.1

* — cokpaleHHOe HauMeHOBaHHE (POPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U

(unn) sK3aMeH

CokparnieHne HauMEHOBaHUH (POPM TEKYIIET0 KOHTPOJIS M aTTECTALlUH Pa3/iesIoB:

O06o3na | Ilo1HOe HAaMMeHOBaHHE

YyeHHue

KN KoHTpoJib 1o utoram

E) OK3aMeH

KAJIEHIAPHBIN IIAH

Henean | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U qac. , yac. yac.
8 Cemecmp 24 12 0

1-8 Haubosee pacnpocTpaHeHHbIe B MaCC-CIIEKTPOMETPHUH 16 8 0
METO/ibl HOHU3ALHHT

1 Honusanus 31eKTPOHAMHU. Bcero ayiuTopHbIX 4acoB
3aBHCHUMOCTb CEYCHMS HOHU3ALMU OT 3Hepruu. Cxema paboTel | 2 |1 [0
U OLICHKHU ITapaMeTpoB. TepMO3IEKTpOHHAs SMUCCHsL. MarHuTel | OniaiiH
B ucTouHUKe. J(ucconuanus. XapakTepucTUKU (IMHUTTAHC, 0 0 0
3G PEKTHBHOCTD, TPEUMYIIECTBA U HEJJOCTATKH, IPUMEHEHUS U
OTpaHUYCHMS).

2 JlazepHasi HOHM3aUMs, TBepaOe Te0. Bcero ayutopHsIx 4acoB
Harpes u ucnapenue TBepbpIX MUILIEHEN U3ITyYEHUEM Ja3epa. | 2 |1 [0
Mexanu3m 00pa3oBaHusI HOHOB. 3aBHCUMOCTh BBIXO/1a HOHOB OHnnaiin
OT IapaMeTPOB JIa3epHOro U3Ty4eHus. Tunsl 00pa3yronmxcs 0 0 0
MOHOB. DHEPreTU4YECKOe U YIIIOBOE pacipe/IeIeHne HOHOB.

XapaKTEepUCTUKH.

3 XUMHYeCKasi HOHU3ALMS NP ATMOC(EPHOM JaBJICHUH, Bcero ayiutopHsIX 4acoB
PaaAMOAKTUBHAA HOHM3ALUA. 2 | 1 | 0
dopMupoBaHrEe KOPOHHOTO paspsna. Mexanusm oopazoBanusi | Oumnaiin
UCXOIHBIX PEAr€HTOB U HOHHO-MOJIEKYJISIPHBIX peakiuil. Pons | ( 0 0
(hoTOMOHM3AINH, BIAXKHOCTH, IPUMECEN B KaMepe HOHU3ALIHH,

MOJIIPHOCTU COEAMHEHUM. XapaKTEPUCTUKH.
4 DoTOMOHU3ALUSA, TPH ATMOCHEPHOM TaBJICHUM. Bcero ayiuTopHbIX 4acoB




Mexanusm obpazoBanus HoHoB. [Tpuniun @panka-Konnona.
HucconmaTtuBHas noHuzanus. IHPeKTHBHOCTL 00pa3oBaHUs
HOHOB.

2 |1 [0
Oumntaiia
0 |0 |0

5 HNonunsauus dj1eKTpopacnblIeHHEM. Bcero ayiuTOpHBIX 4acoB
OO0pa3oBaHne NOHOB B pacTBOPE U THAPOTa30IMHAMUICCKHIA 2 | 1 | 0
nepeBo/ B ra3oByio ¢asy. Konyc Teitnopa, mogaepxka Omnuaiin
HarpeThIM ra3om, npenein Paiines, 2 Mmonenu (BbAEICHUS 0 0 0
MOHOB, JICTICHUS Kamneyb). XapaKTepUCTHKH.

6 MaTpuyHO-aKTUBHPOBAHHAA (MJIM HA KPEeMHHEBOM Bcero ayiuTopHsbIX 4acoB
NMOVIOKKe) JIa3epHasi 1ecopOnHuaA-NOHN3 AN, 2 |1 [0
MexaHu3M HOHU3AIUH, pOJib MaTpullbl. [lapameTpsl paboTh Ounaiin
MCTOYHUKA HOHOB. [IpHioskeHus. 0 |0 | 0

7 Oo0pa3oBaHue HOHOB 32 CYET TEIVIOBOT0 BO30YKIECHUA U Bcero ayiutopHbIx 4acoB
npu 6oMO0apaIMpPOBKe NOBEPXHOCTH 3aPSAKEHHBIMHU 2 | 1 | 0
YacTULAMH. Ownnaitn
[ToBepxHOCTHAs MOHM3AUMA U TEPMOHOHHAs SMUccusl. MOHHO- | () 0 0
MOHHAsl YMUCCHUS.

8 Metoabl HOHU3aLNH, H300peTeHHbIE 32 mocjaeanue 15 ner. | Beero ayIuTOpHBIX 4acoB
JlecopOLinoHHAast HOHU3AIUS O] IeHCTBUEM 2 |1 [0
anektpopactbuieHud. [Ipsmoit aHanu3 B pexxuMe peagbHOro Ounaiin
BpemenH. [Ipsmoe anekTpopacmbuieHue 06e3 npoOOmOAroTOBKH | () 0 0
C MPUMEHEHHEM PA3IUYHBIX MOIOKEK (Oymara,

OMOJIOTHMYECKUN U PaCTUTENbHBIN MaTepua).

9-12 MeTtoabl pparMeHTALMH U OCTAJIbHOE 8 4 0

9-10 | KonTposmmpyemas ¢pparMeHTanHsA, HeHTPaJIu3aLus. Bcero ay1IuTOpHBIX 4acoB
Jlucconmanus akTUBUpyeMasi COyAapeHUsIMU (BBICOKO U 4 | 2 | 0
HU3KO’HEpreTHUYecKas), U Ipyrue nporeccsl (mepesapsaka, Owunaitn
BO30YXICHHE, HOHHO-MOJIEKYJISIpHBIEC peakiun). Jucconumanus | ( 0 0
IIPY 3aXBaTe AJIEKTPOHA, AUCCOLUALIMS [IpYU Tepeaayde
AJIEKTPOHA, JUCCOLUALMS MPU CTOJIKHOBEHUH C TOBEPXHOCTHIO,
¢doro-nucconmanus. [IpunoxxeHus - MHOromepHast TaHieMHast
MC.

11 JleTrekTHpOBaHMe. Bcero aynuTopHbIX 4acoB
Hunuaap dapanes ¥ TEIIOBOM IIyM, BTOPUYHBIE MJIEKTPOHHBIE | 2 | | | 0
YMHOXKUTEIH, CAMOCTOSTEIbHbBIE U COBMEIIEHHBIE C (POTO- Owunaitn
AIEKTPOHHBIMU YMHOXKHUTEJISIMU, MUKPO-KaHAJIbHbIE TNIACTUHBL. | () 0 0
JIMCKpUMMHALUS OT Macchbl HOHA.

12 ITapa3uTHble AABJIEHUS B BAKYYMHO# Kamepe. Bcero ayiuTopHbIX 4acoB
Jatuuku naBneHus (MarHUTHO-paspsiaHble). PaccesHue Ha 2 |1 [0
OCTaTOYHOM ra3e. IOHHbIE CTOJIKHOBEHUS C 3JIEKTPOJIAMU U Omuiaiig
nusnekTpukamu. Pacnan nocie ucrounnka (MAJIJIN). 0 |0 |0

COKpaH_ICHHLIe HaUMEHOBAaHUS OHJIAWH OIILIU:

O6o3na | [lotHOe HAaMMeHOBaHHE
YyeHHe

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JICKIIUU
BM Buneo-marepuansl

AM Aynmo-marepuasl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

TEMBI ITPAKTUYECKUX 3AHATUIN

Henean

Tembl 3ansiTuii / Conepxxanue

8 Cemecmp

HNonn3zanus 3J1eKTPOHAMM.

3aBUCHMOCTh CEUCHUsI MOHM3AIMH OT dHepruu. Cxema paboTsl
Y OLIEHKH MapaMeTpoB. TepMOIIEKTPOHHAS] SIMUCCHUS.
Maruutsl B ucTouHuke. Juccoumnanus. XapakTepucTUKU
(amuTTaHC, 3P PEKTUBHOCTD, MPEUMYIIIECTBA U HEJOCTATKH,
MPUMEHEHUS U OTPAHUYCHHUS).

JlazepHasi MOHM3auMsl, TBEpIOE TeJ0.

HarpeB u ucniapenue TBEpAbIX MUILIEHEN U3JIy4YEHUEM JIa3epa.
Mexanu3m 00pa3oBaHUsI HOHOB. 3aBHCUMOCTh BBIXO/1a HOHOB
OT MapaMeTPOB JIA3€PHOT0 U3MyUeHUs. TUIBI 00pa3yOIUXCsI
MOHOB. DHEPIreTUYECKOE U YII0BOE PaCIpeesICeHHE HOHOB.
XapaKkTepUCTUKH.

XuMuyeckasi HOHM3AMUA NPU ATMOCHEPHOM JABJIEHUH,
PaANOAKTUBHAS HOHU3ALMS.

dopmMupoBaHUE KOPOHHOTO pa3psiia. MexaHuzM o0pa3oBaHUs
MCXOJIHBIX PEareHTOB U MOHHO-MOJIEKYJISIPHBIX peakiuid. Pob
(dboTonoHM3aIMH, BIAKHOCTH, IPUMECE B KaMepe HOHU3ALIHA,
MOJISIPHOCTU COEAMHEHUN. XapaKTEPUCTUKH.

®oTOMOHU3ALUSA, TPH ATMOCPEPHOM TaBJICHUM.
Mexanusm obpazoBanus HoHOB. [Tpuniun @panka-Konmnona.
JucconmaruBHas noHu3anus. IPHeKTUBHOCTb 00pa30BaHUs
HOHOB.

Honunzanus 3j1eKTpopacnbljieHHeM.

OO0pa3oBaHre HOHOB B paCTBOPE U THAPOTa30IHHAMUICCKHIA
nepeBo/ B razoByio ¢azy. Konyc Teitnopa, mogaepxka
HarpeThIM ra3om, npesaen Paiies, 2 moaenu (BblaeIeHUS
MOHOB, JICJICHUS Kareb). XapaKTepUCTHKHU.

MaTpHu4yHO-aKTHBMPOBAaHHAsA (MJIM HA KPEMHHEBOM
MOVI0KKeE) JIa3epHasi 1ecopOnHA-HOHN3 AN,

MexaHu3M HOHU3alUK, poJib MaTpulibl. [lapameTprl paboThI
MCTOYHUKA MOHOB. [IpumnoxeHnus.

OO0pa3oBaHue HOHOB 32 CYeT TEIVIOBOr0 BO30Y KIeHHUA U
npu 6oMO0apaAMpPOBKe MOBEPXHOCTH 3aPSIZKEHHBIMH
YyacTHLIAMU.

[ToBepxHOCTHAsI HOHU3ALMS U TEPMOUOHHAsA AMuccus. MoHHo-
MOHHAsI YMUCCHS.

MeToabl HOHU3ALMU, H300pPeTeHHBbIE 32 mocJjaeaHue 15 jer.
JlecopOrironHast MOHU3ALMS IO ACHCTBHUEM
anekTpopachbuieHus. [IpsMoil aHamu3 B pexumMe pearbHOro
BpeMeHu. [IpsiMoe anekTpopacbiieHrne 6e3 mpoOOToArOTOBKH
C MPUMEHEHNEM Pa3INYHbIX MOJIOKEK (Oymara,
OMOJIOTUYECKHI M pACTUTEIBHBIN MaTepual).

Koutpoanpyemasi pparmMenTanus, HedTpaau3aums.




Juccounanus akTUBUpyeMasi COyAapeHUsIMU (BBICOKO U
HU3KOYHEpreTH4ecKas), U Apyrue mporecchl (rmepesapsaka,
BO30YyKJIeHHE, HOHHO-MOJIEKYJISIpHbIE peakuun). Jucconuanms
IIPU 3aXBaTe AJIEKTPOHA, AUCCOLUAIIMS TIPU Tepeaye
AJIEKTPOHA, JUCCOLMALMS IIPU CTOJIKHOBEHUH C
MOBEPXHOCTHIO, (hoTO-Auccormanus. [Ipunoxenns -
MHOromepHas tanjgemuas MC.

12 - 13 | JerekTupoBaHue.

Munuuaap dapanes U TEIUIOBOM LIyM, BTOPUYHbIE
AJIEKTPOHHBIE YMHOKUTEIIH, CAMOCTOSTEIIBHBIE U
COBMEIIEHHBIE C (POTO-3IEKTPOHHBIMH YMHOXKUTEIISIMH,
MUKpPO-KaHAJIbHBIE IUIACTUHBL. JIMCKPUMHUHALINASA OT MaCcChI
HOHa.

14 - 16 | Ilapa3uTHble siBJIeHHS] B BAKYYMHOM KaMmepe.

JaTtunku naBieHus (MarHUTHO-paspsaHble). PaccesHue Ha
ocTaToyHOM rase. loHHbIe CTOJIKHOBEHUS C 3JIEKTPOJaMU U
nudnekTpukamu. Pacmaa nocne ucrounnka (MAJIJIN).

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Kypc «/oHM3allMOHHBIE METOJBI B MAacC-CIEKTPOMETPUM» DPEATU3YET KOMIIETEHTHOCTHBIN
MOJXO0A M MpeayCMaTpUBAEeT IIMPOKOE HCIOJIb30BaHHWE B Y4eOHOM Tpoliecce aKTUBHBIX (hopMm
MIPOBEJICHUS 3aHATHM (KOMIBIOTEPHbIE MPAKTUKyMbl, pa300p JOMAIlHUX 3aJaHuil, CcUcTeMa
KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepHalioB, BKJIOYas TECThl) a TakXkKe, MPOBEACHHUE 3aHATUI B
COUYETaHUM C BHEAyAMTOPHON paboToil ¢ 1enbio (GOpMUpPOBaHMSI M Pa3BUTHSA MPO(ECcCHOHATBHBIX
HaBBIKOB CTYECHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUIUIMHE 00eCcIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (opMaMH KOHTpPOJII HX OCBOCHHSA
IIpe/icTaBjeHa B CIEAYIOLIeH Tabnuie:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTECTAalMOHHOE MEPONpHUsATHE
(KII 1)
I1K-2 3-1IK-2 9, KH-8, K1-12
VY-1IK-2 9, K1-8, K1-12
B-IIK-2 9, K1-8, K1-12
[K-2.1 3-11IK-2.1 9, KU-8, K1-12
VY-1IK-2.1 9, K1-8, K1-12
B-TIK-2.1 9, KU-8, K1-12

HIkanbl oneHKH 00pa30BaTENbHBIX 10CTHKEHNH

[IIxana KaKAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMAaJIbHOTO Oaita BKIIIOYMTENbHO. MTOroBast arrectanus Mo AMCHUIUIMHE oneHuBaercs mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU N74 NudopManinoHHbIE TEXHOJIOTHU B (PU3UIESCKUX UCCIIECIOBAHUSX : JaOOPATOPHBII
npaktukym, A. A. Ceicoes [u np.], Mocksa: HUSY MUDU, 2009

2. 543 C56 CoBpeMeHHbIE METOIbI MAaCC-CIIEKTPOMETPHH : JJabopaTopHbIi MpakTukyM, A. C. ®posos
[1 np.], MockBa: MUDU, 2008



JOITOJIHUTEJIbHA S JIMTEPATYPA:
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TTpOorpaMMHOE o0ecriedeHue He TpedyeTcst
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUAIbHO-TEXHUYECKOE o0ecieueHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

IIpu wu3ydyenun kypca «VOHHM3AIMOHHBIE NPOLECCHl B MAacCC-CIEKTPOMETPUU» CTYIEHTY
HE00XO/IMMO MOHATh MEXAHU3MBbI BIUSHUS CIIOCOOOB MOJYYEHHs MOHOB aHAJM3UPYEMbIX BEIIECTB Ha
KOHEYHBIE XaPAKTEPUCTUKNA MAacC-CIIEKTPOMETpa M TOYHOCTH MAacC-CIIEKTPOMETPUYECKOIO aHaJIN3a.
YCBOUTh OCHOBHBIE CHOCOOBI MOJyuyeHHs HOHOB. HeoOXxoauMo 3HaTh OCHOBHBIE TpeOOBaHMS,
IIPENBABISAEMBbIE K NOHHBIM HMCTOYHHMKAM M XapaKTEPUCTHKH HMCTOYHUKOB HyXHO 3HaThb OCHOBHBIE
¢u3nvecKkrue MpoLecchl, MPOTEKAIOIME B UICTOUHUKE MOHOB C MOHHU3AIMEN 3JEKTPOHHBIM yJIapoM U
¢dorononmzanuein. Heo6xonumo yscHuTh cyTh npunimuna dpanka-KoHmoHa ¥ COOTHONIEHHE MEXKIY
XapaKTepHbIM BPEMEHAMU KaKHUX IPOILIECCOB JIEXKUT B OCHOBE 3TOro nmpuHuuna. Heobxonumo 3Hath
OCHOBHBIE METOJIbl MOHM3AIMM U MX OCOOEHHOCTH MpH (HOPMUPOBAHMM HMOHOB B Cllyyae aHalu3a
BEIIECTB B TBEPAOM M JKUIKOM arperaTHOM COCTOSIHUSX. YSICHUTb UX IPEUMYINECTBA U HEJOCTATKH
IIPU MPOBEAECHUM KOHKPETHOTO BHJA Macc-CIeKTpoMeTpudeckoro ananuza. HeoOxoaumo ocBouTh
¢u3nyeckue OCHOBBI pabOThl MCTOYHMKOB HMOHOB BPEMSNPOJIETHBIX aHAJIM3aTOPOB B HMITYJIbCHOM
pexxume paboThl M peKUME HAKOTICHHS.

Texkymuii KOHTPOJIb IPEICTABIIEH CIEAYIOLUIUM BUIOM aTTECTALlUU!

- KOHTpoJbHast paboTa (8 Hemens).

Ha BbIOOp mpenopaBatesns CTYJEHTY BblAaeTcs 2 3a/ladu U3 MpUiIaraeMoro crucka. Bpems na
MOArO0TOBKY — He Oonee 40 MuHyT. B pamkax npeanokeHHBIX TEM BOIPOCOB, MPENOIaBaTENb MOKET
3a/aBaTh 0000IaoIe BOMPOCHI, OXBATHIBAIOIIME HECKOJIBKO TEM, WM KOHKpPETHBIE 3a/ladyu-
npoOeMbl Tpynmne (JBa U 0oJiee) CTYIEHTOB C IIEJIbI0 OIICHUTHh PabOTy CTYJIEHTOB B KOJIJIEKTHUBE, a TaK
K€ POJIb U aKTUBHOCTH OTZEJIbHBIX CTYACHTOB.

- KOHTpOJbHAas paboTa (3akIrouynTensHas, 12 Hemens).

Toxe, 4yTo Ha 8 Hexene - IUIIOC 3aKpEIICHHE HABBIKOB (PU3MUYECKUX OLIEHOK M pPacueToB y
CTY/JICHTOB.

Metoauka NpoBeACHUs OLICHUBAHMS CTYJEHTOB Ha pyOeKHOM KOHTPOJIE OCHOBBIBAETCS Ha
«Konrpone utoros» (KN). B pamkax naHHON METOAMKY, OLIEHKA B 0ajulax BbICTABISAETCS CTYJIEHTY Ha
OCHOBaHUU PE3yJIbTaTOB TeKyIlero KOHTPOJsS OTAEIbHO AJs nepBoil mojoBuHbl cemectpa (KU-8) u
otnensHO s BTopoit (KM-16). YenemHoe npoxokaeHue CTyJeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanaszony 15-25 6amtoB o uroram kaxaoro KH.



@dopma peanuzalMM MPOMEXKYTOYHOIO KOHTposid - 3k3amMeH. K 3k3ameHy nomyckarorcs
cTyaeHTsl, umeromue 1o uroram K-8 u KU1-16 B cymme He menee 30 6amnos. MakcuManbHast OLEHKa
Ha K3aMeHe cocTaBisieT 50 6amios.

[Ipu moAroTOBKE K TEKYIIEMY KOHTPOJIO U 3a4eTy PEKOMEHAYETCs MOJIb30BaThCsl CleyIoIIen
JUTEPaTypoil:

OCHOBHAZ JIUTEPATVYPA:

1. D1 174 NudopmalimoHHbIe TEXHOJOTUH B (DPU3UYECKUX HMCCICIOBAHUAX : JIAOOPATOPHBIN
npakTukyMm, A. A. CeicoeB [u ap.], Mocksa: HUAY MU®U, 2009

2. 543 C56 CoBpeMeHHbIE METOJIbl MACC-CIIEKTPOMETPHUH : JJabopaTopHbIN mpakTukym, A. C.
®posnos [u ap.]|, Mocksa: MUDHU, 2008

11. YUYEBHO-METOJWYECKHE PEKOMEHIAIIMA IJIS IPEIIOJABATEJEN

[Ipu wu3ydenun kypca «MoOHU3AIMOHHBIE WPOLECCHI B MAacC-CIIEKTPOMETPUN» CTYICHTY
HEOOXOIMMO MOHATH MEXaHU3MbI BIUSHUS CIIOCOOOB IMOJYYEHHUSI HOHOB aHAJM3UPYEMBIX BEIIECTB Ha
KOHEYHbIE XapaKTePUCTUKU MAacC-CIIEKTPOMETpPa U TOYHOCTbh MAacC-CIIEKTPOMETPUYECKOI0 aHaJIM3a.
YCBOUTH OCHOBHBIE CHOCOOBI IMOJIydeHHs HOHOB. HeoOXoaumo 3HATh OCHOBHBIE TpeOOBaHMUS,
IpeabsABIsieMble K MOHHBIM HMCTOYHUKAM M XapaKTEPUCTUKH HCTOYHHKOB HyKHO 3HATh OCHOBHBIE
(u3nueckre mpoIecchl, MPOTEKAIINE B UCTOUHUKE MOHOB C MOHM3AIMEH AIIEKTPOHHBIM YAapOM U
dotononmzanueit. Heooxoanmo ysicHuUTh cyTh npunnuna dpanka-KoHI0OHA U COOTHOIIEHUE MEXKIY
XapaKTepHbIM BPEMEHAMU KaKHX IMPOIIECCOB JIC)KHUT B OCHOBE ATOro mpuHnumna. Heobxomnumo 3HATH
OCHOBHBIC METOJIbI MOHM3AIIMM W MX OCOOCHHOCTH TpH (HOPMHUPOBAHMHM WOHOB B Cllydae aHAU3a
BEILIECTB B TBEPJIOM U KUJKOM arperaTHOM COCTOSIHUSIX. YSCHHTHh UX MPEUMYIIECTBA U HEJOCTATKH
IIpU MPOBEACHUN KOHKPETHOI'O BHJla Macc-CIIEKTpoMeTpuieckoro anainuza. HeoOXxoammo ocBOWTH
¢u3nyeckre OCHOBHI PabOThl MCTOYHMKOB HOHOB BPEMSIPOJIETHBIX AHAIU3aTOPOB B HMITYJIbCHOM
pexumMe paboThl U peKUME HAKOTLIICHUS.

Texkymuii KOHTPOJIb MPEICTABIICH CASAYIOUIUM BHIOM aTTeCTALlUU:

- KOHTpoJIbHast paboTa (8 Henens).

Ha BBIOOp mpemomaBaTenss CTYJAEHTY BbIaeTCs 2 3a/laydl U3 MPUIIAraeMoro Crucka. Bpems Ha
NoAroToBKY — He Oosiee 40 MuHyT. B paMkax mpejyioxeHHbIX TeM BOIPOCOB, MPENOAABATEb MOKET
3agaBaTh 000OMIAIOIIME BOIMPOCHI, OXBATHIBAIOIIME HECKOJIBKO TEM, WM KOHKPETHBIC 3a/add-
npoOeMbl Tpynie (JBa U 0oJiee) CTYICHTOB C IEJIbI0 OIICHUTH Pa0OTy CTYJIEHTOB B KOJIJIEKTHUBE, a TaK
K€ POJIb M aKTUBHOCTH OT/ACIIbHBIX CTYJICHTOB.

- KOHTpOJIbHAs paboTa (3aKtounTenbHast, 12 Hemnens).

Toxe, uTo Ha 8 Hejene - IUIIOC 3aKpEIUICHHE HaBBIKOB (DU3MUECKHUX OIIEHOK M PacueToB Yy
CTYJICHTOB.

MeToauka TpoOBEACHHUS OIICHUBAHMS CTYJEHTOB Ha pPyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax naHHOW METOAWMKH, OLIEHKA B 0ayIax BHICTABIISIETCS CTY/ICHTY Ha
OCHOBAaHUM pe3yabTaTOB TEKyIIEro KOHTPOJS OTAECNbHO JJis mepBoil mosioBuHbl cemectpa (KU-8) u
otnenbHO Uit Bropoil (KU-16). Yeneunoe npoxoxkaeHne CTy1€HTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanaszony 15-25 6amtoB o uroram kaxaoro K.

dopma peanuzallM MPOMEKYTOUHOTO KOHTposis - 3k3amMeH. K sk3ameHy nomyckarorcs
ctynentsl, umeromue mo uroram K-8 u KM-16 B cymme He menee 30 6ayuoB. MakcuMalbHas OlIEHKa
Ha ’K3aMeHe coctaBisieT 50 0annos.

[Ipu nOAroTOBKE K TEKYyIIEMY KOHTPOJIO U 3a4ETy PEKOMEHIYETCs MOJIb30BATHCS CIEAYIOUIeH
JIUTEPaTypOu:



OCHOBHAS JIMTEPATVYPA:

1. O U74 NupopmanoHHbIE TEXHOJOTUU B (DU3UYECKHX MCCIEJOBAHUAX : JTAOOPaTOPHBIN
npakTukyMm, A. A. CeicoeB [u ap.], Mocksa: HUAY MU®U, 2009

2. 543 C56 CoBpeMEHHBIE METOJBI MACcC-CIICKTPOMETPHH : JTAOOpaTOpHBIH mpakTukyMm, A. C.
®pomnos [u ap.], Mocksa: MUDU, 2008
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