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1. IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

1.1. Heau u 3a1a494 AMCUUIJIMHBI
[lenb OCBOGHUS JNUCHUILIMHBI «ATOMHO-CIEKTPOCKONMUYECKUI aHAIHU3» SBISIOTCS (op-
MHUPOBaHUE U PAa3BUTHE Y CTYJACHTOB KOMIICTEHIINH, TTO3BOJISIONIUX UM Ha 0a3e OCBOCHHBIX TEO-
PETHUYECKUX U MPAKTUYECKUX OCHOB aTOMHO-CIIEKTPOCKOIIMYECKUX METO/IOB aHAIIN3a PA3IMIHbIX
00BEKTOB OCYIIECTBIIATH MPOPECCHOHATBHYIO JICATSIIBHOCTD.
3aayu TUCIUTUIAHBIL:

e m3yueHUEe (U3MUYECKUX NPHUHIIUIIOB METOJIOB ATOMHO-CHEKTPOCKOMUYECKUX METO/I0B
W3YYCHHSI BEILICCTRA;

e chopmMHUpoBaTH NPEJACTABICHUE O YCIOBHAX, BOBMOXKHOCTAX M OIPAHUYCHHIX MPUMCHE-
HUS Pa3IMYHBIX aTOMHO-CIIEKTPOCKOMMYECKUX METOJIOB ISl PEIICHUS TMPUKIIATHBIX 3a-
nad;

e CrocoOCTBOBaTh MPO(HECCHOHAILHOMY Pa3BUTHIO MarvucTpaHTa U (OPMHUPOBAHHUIO yYMe-
HUH MPOBEICHUS MCCICAOBAHUS C MPUMCHCHHEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX Me-
TOJOB XUMHUYECKOI'0 aHaJIM3a.

1.2. Ilsianupyemblie pe3yJbTaThbl 00yUeHUs
B pesysnbrare 0CBOGHUS NaHHOW JAUCHUILIMHBI Y 00ydaromuxcs GOopMHUPYIOTCS CIEAYI0-
111€ KOMIIETCHINN:
CIIK-2. Crioco0OeH OCyHIECTBIISATh XUMUYCCKUM aHAIN3 M KOMIUICKCHBIC HCCIICTOBAHMS
BEILECTB U MAaTEPUAJIOB;
JIIK-1. CiocoGeH npUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEAOBAHUHI NIPU PEIICHUH TIPO-
(eccroHaIbHBIX 33/1a4, CAMOCTOSATEIBHO OCYLIECTBIIATH HAYUYHOE UCCIIEI0BAaHUE.

2. MECTO JJUCIIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JlvucuuIuinHa BXOJUT B 4acTh, (POPMUPYEMYIO YYAaCTHUKAMHU 00pa3oBaTeIbHBIX OTHOLIE-
Hult brioka 1 «lucuuninuael (MOIyIN)» U ABISETCS 00513aTENbHOM A1 U3yUEHUSI.

ba3upyercst Ha KOMIIETEHIUAX, OCBOEHHBIX B pe3ysbTaTe U3yueHus qucuuruimH « Cospe-
MEHHas1 aHAIUTHYECKash XUMUs», « TeopeTnyeckne OCHOBBI MHCTPYMEHTAIBHBIX METO/I0B aHAJIH-
3a», «CTaTUCTUYECKHE U BBIYMCIUTEIIBHBIE METOJBI B XUMUN». Pe3ynpTaTsl OCBOCHMS JUCLIH-
IUTMHBI MOTYT OBITh HEOOXOAMMBI MPU MOATOTOBKE MAaruCTEPCKOM JUCCepTaluu U IpU MPOXO0XK-
JICHUH MPOU3BOICTBEHHON MPAKTUKU (IIPAKTUKU MO MPOPUITI0 MPOPECCHOHATBHON JesTelbHO-
CTH U MPEATUIIIOMHON).

3. OBBEM 1 COAEPKAHUE JUCHUTUINHEI

3.1. O0beM aTUCHUATIINHBI

IToka3aTtenb 00bEMa M CHMIJIMHBI KoJ1-Bo yacos
O06beM TUCHMIIIIMHBI B 3a4ETHBIX eIMHUIIAX 4
O0BeM TUCUMIUINHEL B Yacax 144
KonrakrtHas pabora: 22,3
Jlekuun 8!
JlaGopaTopHble 3aHATHS 122
U3 HUX B JOpMe NMPaKTUYECKON MOATOTOBKH 12

! Peanusyercst B popMare 3JIeKTPOHHOTO OOYYEHUS ¢ NPMMEHEHHMEM JUCTAHIMOHHBIX 0OPa30BaTENIbHBIX
TEXHOJIOTUH

2 Peanusyerca B (hopMaTe SIEKTPOHHOTO OOYydYEHHs C IPUMEHEHHEM JUCTAHIMOHHBIX 0OpPa30BATENbHBIX
TEXHOJIOT Uil



IToxa3zaTeab 00bLEMAa TUCHUIIIINHBI Kos1-Bo yacos
KoHTakTHBIE Yachl Ha MPOMEKYTOYHYIO aTTECTAIIUIO 2,3
[Ipensk3amMeHallMOHHAS KOHCYJIbTAIHS 23
OKk3aMeH 0,3
CamocrosiTenpHas padoTta 112
KoHnTpoinb 9,7

®dopMa NPOMeKYTOUYHOI aTTeCTALMHU: YK3aMEH B 3 cEMECTpE.

3.2. Conep:xaHue TMCUUILINHBI

HaumenoBanme pa3aesioB (Tem)
AUCHUILIMHBI ¢ KPATKUM CO/JIep:KaHueM

KoJs1-Bo uacos

Tema 1. O011ue M0/102KeHUS] ATOMHOM CIIEKTPOCKONHUHU
ATOMHAsI CIICKTPOCKOMUS, OOIINE TOJIOKEHUs, chephl MpUMEHe-

HHUSI METOJIOB aTOMHOM CIEKTPOCKOIHMH, CXEMBI MPOLECCOB, Jie-
YKAIIMX B OCHOBE METOJIOB aTOMHOM CHEKTPOCKOIHUHU, KiIacCu(u-
Kalys METOJOB aTOMHOM CIEKTPOCKONUU. ATOMH3ATOPHI: IJIa3-
Ma, DJIEKTpUYECKas Iyra, JJIEKTPUYECKas HCKpa, UHAYKTUBHO-
CBA3aHHas IUIa3Ma, TIermuil paspsg ['pumma. CrnektpanbHbie
MOMEXH, CaMOIIOTIIONIEHHEe, W3NyuyeHUue W MorjoiieHne ¢oHa,
HAJIOKEHWE  aTOMHBIX  CIEKTpalbHbIX  JUHHA.  Du3ukKo-
XUMHUYECKUE TIOMEXH, MOJTHOTA UCTIAPSHHS U aTOMHU3AIH TTPOOHI,
noHmnzauus. Temmeparypa moHu3aTopa. METpOJOTrMYECKHE Xa-
PaKTEPUCTUKN M AHAJUTUYECKHE BO3MOKHOCTH METOJa, JHama-
30H OMpEENIeMbIX COACPKAHHUM, BOCTIPOU3BOAUMOCTh. CrIOCOOBI
MOHOXPOMATH3aIlUU U PETUCTPALUU CTeKTpoB. OOmacTu mpume-
HEHUS aTOMHOU CIIEKTPOCKOIIHH.

Tema 2. ATomMHO-a0copOnMoOHHAsA cneKkTpockonus. [TpuHumn
Merona. [lpunmun paGoTel M oOwas cxema aTOMHO-
a0COpPOLIMOHHBIX CIEKTPOMETPOB. VICTOYHMKH MEPBUYHOTO H3IIY-
yenusa. McTouyHMK cBOOOMHBIX aTOMOB. IlitaMeHHAas aToMH3aIus.
DneKkTpoTepMUYecKas aToMH3alusi. XUMHUYECKHe Moaudukaro-
pel. Ontuueckue cuctemsl. [lerextopsl. M3mepenue curnaia.
AHanuTHuecknue XapakTepucTuku Mertona. Omnpenensiemble diie-
MEHThI. XapakTepuctuyeckass KoHueHTpauus. [Ipenen oOnapy-
xeHus1. CXOOUMOCTh U NOBTOPSIEMOCTh PE3YJIbTATOB ONpEreIie-

JlabopaTopHble
3aHATHSA
1 H3 HHUX, B
eKLHH bopme
Oo0mee | npakru-
KO0JI-BO YeCKOoH
MOAro-
TOBKHN
2 2 2
2 4 4

3 Peanmsyerca B (hopMmaTe SIEKTPOHHOTO OOYyUYEHHs C IPUMEHEHHEM JUCTAHIMOHHBIX 0OpPa30BaTENbHBIX

TEXHOJOTUH




Hui. [IpaBunbHOCTE pe3ysbraroB aHanusa. [lomydeHue rpanyu-
POBOYHBIX XapakTepucTuK. ['pamyupoBounsiii rpadpux. Crocod
CTaHJApTHBIX 100aBOK. Croco® OrpaHUYMBAIONIMX PACTBOPOB.
CriocoObl yyera HeceJIeKTUBHOIO HOIJIOmEeHUs. MaTpuuHblid 3¢-
¢bexT. ATOMHO-a0COpPOLIMOHHBIE CIIEKTPOMETPHI C CEIEKTHBHBIM
HCTOYHHUKOM CBeTa. ATOMHOAOCOPOIIMOHHBIE CIIEKTPOMETPHI BbI-
COKOTO pa3pemieHusi C HENPEepPBIBHBIM HCTOYHMKOM CIIEKTpa.
Atomuzanus ruapunoB. Ilomyyenue ruapunoB. Meton «xonon-
HOTO Tapa»: NpUHIMN M oOmas cxema. [IpuMeHeHne aToMHO-
a0COpOLIMOHHOIN CIEKTPOMETPUU B AHAIUTHUECKOW XUMMHU pas-
JIMYHBIX OOBEKTOB.

Tema 3. MeToabl, 0CHOBAHHbIE HA IPUMEHEHUH UHIYKTHBHO-
CBSI3aHHOM MJIa3Mbl. ONITHYECKAsE SMUCCUOHHAS CIIEKTPOCKOIHS
C WHIYKIHWOHHO-CBsI3aHHOW Tuia3mou. [lpuanum pabotsl. Kow-
CTPYKIUHU MPUOOPOB, 00JIACTH MPUMEHEHHS, HCTOYHUKH TIOTPEIII- 2 4 4
HOCTEH, METPOJIOTHYECKHE XapaKTEPUCTUKH. Macc-
CIIEKTPOMETPHUSL ¢ MHAYKUMOHHO-CBSI3aHHOW Tu1azMou. [IpuHimmn
pabotel. KoncTpykunu npubopoB, 001acTu NpUMEHEHUs, UCTOY-
HUKH TOTPEIIHOCTEN, METPOJIOTUYECKHUE XaPAKTEPUCTHKH.

Tema 4. PentrenoduiyopecueHTHbIH MeToa aHaau3a. Ousnye-
CKHME OCHOBBI METOJIOB PEHTTEHOBCKOM CIIEKTpOCKOnuu. PeHtre-
HOBCKO€ H3JIyyeHHue. XapaKTePUCTUUYECKOE PEHTICHOBCKOE U3ITY-
yeHue. PentreHoBckuii cnexrtp. HomeHknaTypa pEeHTTEHOBCKHUX
JTUHUI, X OTHOCUTEIbHbIE MHTEHCUBHOCTU. O0OpynoBaHUE AJIs
PEHTTeHO(UIyOpECIEHTHOrO aHanu3a. McTouHuk BO30YyXkaeHus
cnekrpa. CrieKTpOMEeTphl ¢ BOJHOBOH aucnepcueit. Cekrpomer- ) 2 2
PBI C DHEPreTUYecKon aucrepcuei. [IponopunoHaibHbINi U CLIUH-
TWUISIUMOHHBIA CYETUMKH JUIsl JETEKTUPOBAHUS PEHTTE€HOBCKOTO
n3nydenus. Marpuunsie 3¢ dektsr. O6paboTKa CreKTPOB (METO
(yHIaMEHTaJIbHBIX MapaMeTPOB, METOJl KOMITOHOBCKON HOpMa-
nu3arun). [IpoGonoaroroBka, KaueCTBEHHBIA M KOJTUYECTBEHHBIHN
aHaJM3 TBEPIBIX U XKUAKHX 00pa3noB. OOpaboTKa pe3yabTaToB.
MeTposIornuecKre XapakTepUCTUKN METOIA.

Bcero: 8¢ 125 12

HNPAKTHYECKASA MTIOAT'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO KonunyecrBo 4yacos
MOJATO0TOBKY
Tema 1. O0mue nosoxeHus | MzydyeHne aTOMHBIX 3MHCCHOHHBIX 2
ATOMHOM CIIEKTPOCKONMHU CHEKTPOB.

Henbp paboThl: M3YYUTHh 3MHUCCHOH-
HBIN CIIEKTp JK€JIe3a, MOJYyYEHHBIN B
Jyre TMOCTOSSHHOTO TOKa MU BBINOJ-

4 Peanusyercst B opMare 3JIeKTPOHHOTO OOYYEHHUS ¢ NPMMEHEHHMEM IUCTAHIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTUH

5 Peanusyerca B (hopMaTe SIEKTPOHHOTO OOYydYEHHs C IPUMEHEHHEM JUCTAHIMOHHBIX 0OpPa30BaTENbHBIX
TEXHOJIOTUH



HHUTL KAYEeCTBEHHBIM aHaJIM3 Ha 3a-
JNAaHHbIE DJIEMEHTHI METOIOM IO-
CIEIHUX JIMHUU.

Tema 2.
a0copOuMoHHAast
cKOnuA

ATOMHO-
CIIEKTPO-

ATOMHO-a0CcOpOLIMOHHOE  Ompejie-
JIeHUe PTYTH B OUOJIOTUYECKUX
mpobax ¢ MNPUMEHEHHEM MeTojia
XOJIOJTHOTO Tapa.

Lenp paboThl: OCYIIECTBUTH OIpe-
NelieHne PTyTH B oOpasie Ouoso-
TUYECKOTO MPOUCXOXKICHUS (pacTe-
HUs, IPOTYKTHl MUTAHUA U T.I1.) (IO
3aJIaHUIO IIPETIOAABATENS).
ATOMHO-a0CcOpOLIMOHHOE  Ompejie-
JIeHUe PTYTH B OUOJIOTUYECKUX
mpobax ¢ MPUMEHEHHEM MeTojia
XOJIOJTHOTO Tapa.

ens paboOThI: OCYIIECTBUTD OIPE-
JIeIICHUE PTYTH B 00pasiie 01oJo-
THYECKOTO TIPOUCXOXKICHUS (pacTe-
HUS, TPOAYKTHI TUTAHUSA U T.11.) (110
3aJaHHIO

MBI

Tema 3. MeToapl, OCHOBaH-
Hble HAa TPUMEHEHUU WH-
AYKTHUBHO-CBSI3AHHOW TL1a3-

ATOMHO-a0COpOLIMOHHOE  Ompeje-
JICHUE MHKPOAJIEMEHTOB B CTOYHBIX
BOJIaX.

Lenp paboOTHI: OCYIIECTBUTH OIpe-
JIeJICHNE MUKPO3JIEMEHTa B 00pasiie
BOoAbl (MO 3a/aHuIO IpernojaBaTe-
ns1). [TpumepHbI HAOOP PJIEMEHTOB:
Zn, Cd, Pb, Cu, Ni, Fe.

Tema 4. Penrrenoduayo-
PeCUEHTHBIN METO/ AHAJIU3A

OOpabGoTka  JaHHBIX  PEHTIEHO-
(bIyopecleHTHOTO aHaIH3a.

Ienp pa®oThI: OCyLIECTBUTH 00Opa-
OOTKYy PEHTTCHOBCKHX CIIEKTPOB H
JaHHBIX PEHTIrEeHO(IYyOPECIIEHTHO-
ro aHajm3a C pacueToM pe3ylibTa-
TOB (TI0 3a/IaHUIO TIPETIOIaBaATEIs ).

4. YYEBHO-METO/IMYECKOE OBECITIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCHA
Tembl 11 camo- H3zy4yaemble Kon- | ®opmbl Metoau- | ®opmbl
CTOSATEIbHOIO U3y- | BONPOCHI BO CaMOCTOSITEJILHON | YecKoe OTYETHOCTH
YyeHust 4yacoB | padoThl obecrme-

YE€HHUe




Tembl 111 camo- H3y4yaemble Kon- | ®opmsl Metoau- | ®opmbl
CTOSITEIBHOTO U3y- | BONPOCHI BO CaMOCTOSITEJILHOI | YecKoe OTYETHOCTH
YeHus 4yacoB | padoThbl obecre-
YyeHue

Tema 1. O0mue CxeMmbl pOoLIECCOoB, 28 AHnanus nurepa- YuebHo- Omnpoc, no-
IO/I0KEHUH aTOM- JIEXKAIUX B OCHOBE TYPHBIX UCTOYHU- METOIU- KJaJl, Ipe3eH-
HO CIIEKTPOCKO- METOJIOB aTOMHOK KOB, TTOJITOTOBKA yeckoe TaIusl
Tu CHEKTPOCKONUU. Xa- JOKJIa/1a, OATO0- obecnieue-

PaKTEpUCTUKHU aTOMHU- TOBKA MPE3CHTAIMU | HUE, UH-

3aTOPOB: IJIa3Ma, TEpHET-

AJIEKTpUYECKas Jayra, HUCTOYHU-

AIEKTPUYECKask UCKPA, KH

WHIYKTHUBHO-

CBsI3aHHAs I1J1a3Ma,

TIICIOIINH pa3psi

I'pumma. CriocoOb1

MOHOXPOMAaTH3AINH U

pPErucTpalyu CreK-

TpoB. Obnactu npu-

MEHEHUS AaTOMHOM

CHEKTPOCKOIHUHU.
Tema 2. ATOMHO- XHUMHUYECKHUEe MOIU- 28 AHnanus nurepa- YuyebHo- Omnpoc, no-
abcopOuuoOHHas (huKaTOpHI B aTOMHO- TYPHBIX UCTOYHHU- METOIU- KJIaJl, Ipe3€eH-
CHEKTPOCKONHS. a6CcOpOIOHHOM KOB, TTOJITOTOBKA yeckoe TaIusl

cnekrpockonuu. Cro- J0KJIaJa, MOAro- oOecneue-

coOBI TPOBEPKH TIpa- TOBKA MPE3CHTAINU | HUE, UH-

BHJIBHOCTH PE3yJIbTa- TEepHET-

TOB aHaJIU3a. HWCTOYHH-

OcoGenHocTH ompe- KU

JIEJTIEHUS OTJIEIbHBIX

3JIEMEHTOB METOJIOM

aTOMHO-

a0bCopOITMOHHOM

CHEKTPOCKOITHUH.

Matpuunslii 3¢ dexr.

[IpuMeHeHne aToMHO-

abcopOLmoHHON

CHEKTPOMETPUH B

AHATUTUYECKOMN XU-

MUU PA3IAYHBIX 00b-

€KTOB.
Tema 3. MeToanbl, Ocobennoctu ompe- 28 AHanu3 nmurtepa- VYuebHo- Ompoc, 1o-
OCHOBAHHBIC HA JEJICHUs] OTEIIBbHBIX TYPHBIX UCTOYHHU- | METOJMU- KJ1aJ1, IPE3€eH-
NPUMEHEHUH MH- AIIEMEHTOB METOaMHU KOB, TIOITOTOBKA gecKoe Tanus
AYKTHBHO- ONTUYECKOMN IMHCCH- JOKJIa/1a, MOATOo- obecnieue-

CBSA3AHHOM MJIa3-




Tembl 111 camo- H3y4yaemble Kon- | ®opmsl Metoau- | ®opmbl
CTOSITEIBHOTO U3y- | BONPOCHI BO CaMOCTOSITEJILHOI | YecKoe OTYETHOCTH
YeHus 4yacoB | padoThbl obecre-
YyeHue

MBlI. OHHOM CIIEKTPOCKO- TOBKa IIPE3CHTAlUU | HUE, UH-

MUs C UHTyKIIUOHHO- TEPHET-

CBA3aHHOM IUIa3MOil. UCTOYHH-

OcobenHocTu orpe- KH

JIEJICHUS OTIETbHBIX

3JIEMEHTOB METOIaMU

MacCc-CIEeKTPOMETPUHI

C UHAYKIIMOHHO-

CBA3aHHOM IUIa3MOil.

CpaBHuTenbHas xa-

paKTepHUCTUKA CIIEK-

TPOMETPOB, Ipe/I-

CTaBJICHHBIX HA PHIHKE

COBPEMEHHOI0 aHaJIM-

TUYECKOr0 000pya0-

BaHMUS.
Tema 4. Pentreno- | CpaBHUTENIbHAS Xa- 28 AHanu3 nurepa- Yy4eOHo- Ompoc, no-
¢ryopecueHTHbIH PaKTEPUCTUKA CIIEK- TYPHBIX UICTOYHHU- | METOJHU- KJIaJl, Ipe3eH-
METOI aHa/Iu3a. TPOMETPOB, Mpe- KOB, TIOJIFOTOBKA 4eckoe Talus

CTaBJICHHBIX Ha PbIHKE JOKJIaJa, MOAro- obecneue-

COBPEMEHHOI0 aHaJIM- TOBKA MPE3CHTAINU | HUE, UH-

TUYECKOT0 000pYyI0- TEepHET-

BaHMS. WCTOYHU-

Homenkiarypa peHt- KU

Te€HOBCKHX JIMHUM, UX

OTHOCHUTEINbHBIE UH-

TEHCUBHOCTH.

OcoGenHocTu ompe-

JIEJICHUS OTIETTbHBIX

AJIEMEHTOB PEHTTEHO-

(bayopecueHTHBIM Me-

TOJIOM.
Bcero 48

5 ®OHJ] OHEHOYHbBIX CPEACTB /IS TPOBEJEHUSA

TEKYIIEA U TIPOMEXYTOYHOM ATTECTAIIMM 11O JUCITATIIMHE

5.1. [lepeyeHb KOMNETEHIMI C YKAa3aHUEM 3TanoB UX ()OpMHPOBAHUSA B IPolLiecce OCBOe-

HHs 00pa30BaTeIbLHON NPOIrPaMMBbI

‘ KOI{ M HAUMCHOBAHHMEC KOMIICTCHIIUH

Jrtanbl GOPMHPOBAHMA KOMIETEHIMH




CIIK-2. CnocobeH oCylecTBISATh XUMU-
YeCKUH aHaIu3 U KOMIUICKCHBIE HCCIIe0-
BaHU BEIIECTB U MATEPUAJIOB;

1.PaboTa Ha y4yeOHBIX 3aHATUAX
2.CamocrosiTenbHas padora

BaHUC.

po(hecCHOHATBEHBIX
TEJIBHO OCYIIECTBIISATh HAYYHOE HCCIIEIO0-

JIIK-1. CriocobeH mpuMeHsITh pe3yJibTa-
Thl HAYYHBIX UCCJIEIOBAHUM MPU pELICHUN

3a/1ad,

CaMOCTOA-

1.PaboTa Ha y4eOHBIX 3aHITHSIX
2.CamocTosTenbHas pabora

5.2. Onucanue nokasarejeil 1 KpuTepHeB OLIEHMBAHUS KOMIIETEHUMI HA Pa3JIMYHbIX ITa-

nax ux (popMUpOBaHUS, ONUCAHME IIKAJ OLIEHUBAHUSA

Onenu-
dran
BaeMble Onucanue Kpurepun Hlkaina
Yposennb (¢popmuposa- .
KoOMIIe- nokasarteJeii OllCHMBaHUS OLlCHUBAaHUA
HUA
TeHIIHH
JANK-1 IToporo- 1.PaGota Ha | 3namo: Ompoc [Ikama oueHu-
BbII y4eOHBIX 3aHs- | - BO3MOKHOCTH BaHUs OIIpoca
THSX aTOMHO-
CIIEKTPOCKOITHYE-
2.CaMOoCTOSTEID
5 CKHX METOHOB g
Has T
ait pabora pEelICHUsT MPUKIIAJI-
HBIX 3a/Ja4.
Yumems:
- HCIIOJIB30BaTh
aTOMHO-
CIIEKTPOCKOINYE-
CKHE€ METOAbl TIpH
MPOBEJICHUN HCCIIe-
IOBaHUNM B 00JacTH
XUMUH.
IIponsu- 1.PaGora Ha | 3namo: Ompoc, IITkana oneHu-
HYTBIﬁ y‘{e6HLIX 3ads- | - BO3MOXHOCTH JOKJIaJI, BaHM4 OIIpoca
THSX ATOMHO- Ipe3eHTaLy, IITkana oneHu-
CIIEKTPOCKOIHYE- BaHUs JOKJIana
2.CaMoCTOSITEND [IPAKTUYECKASI
CKHUX METOJOB IJIsi IITkana oneHu-
Has pabota MO/ATOTOBKA

peIIeHUs TPUKIIA-
HBIX 3a7a4.

Ymems:

- HCIIOIb30BaTh
aTOMHO-
CHEKTPOCKOINYe-
CKHE METOIBl TIpHU
MPOBEJICHUHN HCCIIe-
JIOBaHHK B 00JacTH
XUMHUH.

Brnaoemy.

BaHMS TPE3CH-
TalUH
[ITkana onexnu-
BaHUs MIPAKTH-
YeCKOH ITOATO-
TOBKH




Onenn-
BaeMble
KOMIIe-
TEHIUHU

YpoBeHb

Jran
(¢popmuposa-
HHA

Onucanue
nokKasareJieu

Kpurtepun
OLICHUBAHMS

HIxana
OLICHUBAHUA

- aTOMHO-
CIIEKTPOCKOIINYEC-

KMMH  METOJUKAMH
U3y4eHUus  COCTaBa
BEILECTB U MaTrepua-

JIOB.

CIIK-2

IToporo-
BRI

1.Pabora Ha
y4eOHBIX 3aHs-
TUSAX
2.CamocTosTenb
Has pabora

Suame:

- METOABI U CITIOCOOBI
BBIIIOJIHEHUS XUMH-
YEeCKOIo aHanu3a
Ymems:

- paborartb ¢ XUMH-
YECKMMHU BEIIECTBa-
MH C COOJIFOJCHUEM
HOPM TEXHUKH 0e3-
OITACHOCTH

- BBIIOJHATL CTaH-
JApTHBIC  Olepaluu
OTIPENICTICHUST XUMH-
YEeCKOI0 U CBOWCTB
BCIICCTB U MaTepHa-
JIOB Ha X OCHOBE

Ormpoc

[IIkama orenu-
BaHUs oIpoca

IIponBu-
HYTBIN

1.Pabora Ha
y4eOHBIX 3aHs-
TUSAX
2.CaMOoCTOSITEND
Has paboTa

Buame:

- METOJIbI U CIIOCOOBI
BBITIOJHEHHUST XHMHU-
YECKOro aHajgu3a
Ymems:

- paboTartb ¢ XUMH-
YEeCKHMH BEIECTBa-
MH C COOJIIOJICHHUEM
HOPM TEXHUKH 0e3-
OIIACHOCTH

- BBINOJHATH CTaH-
JApTHBIE  OTEpaIiK
OTIPENICIICHUS] XUMH-
YEeCKOTO U CBOMICTB
BEIECTB U MaTepHa-
JIOB Ha X OCHOBE
Brnaoemy.:

- CIT0CO0aMH BBI-
ITOJIHEHHS XUMUYe-

Ormpoc,
JIOKJIaJ,
pe3eHTaIus,
paKTHYecKas
MOJITOTOBKA

IITkana oneHu-
BaHUs oIpoca
IITkana oneHu-
BaHUS JIOKJIaJa
IITkana oneHu-
BaHUs NPE3EH-
TaIuHu

IIIxana oneHu-
BaHUS MMPAKTHU-
YEeCKOM ITOATO-

TOBKH




Onenn-
BaeMble
KOMIIe-
TEHIUHU

YpoBeHb

Jran
(¢popmuposa-
HHA

Onucanue
nokKasareJieu

Kpurtepun
OLICHUBAHMS

HIxana
OLICHUBAHUA

CKOI'0 aHajn3a ¢ Cco-
OJIF0ICHHEM HOPM
TEXHUKHU 0€30I1acHO-
CTH, BKJIIOYAs CUH-
TE3, aHAJIN3, U3yde-
HUE CTPYKTYPHI U
CBOMCTB BEIICCTB U
MaTepuaoB, UCCIIe-
JIOBAHHUE TTPOIIECCOB
C UX y4acTHEM

Onucanue mMKaJ OeHUBAHUA
MIxana oueHUBAHUA JOKJIAAA

Kpurepun oueHuBanus

Koa-Bo
0aJ110B

I[OKJ'I&I[ COOTBETCTBYCT 3asIBJICHHOM TEMC, BBIIIOJIHCH C IIPHUBJICYHCHHUCM J10CTa-
TOYHOI'0 KOJMYCCTBA HAYUYHBIX U HNPAKTUICCKHUX UCTOYHUKOB 110 TEMC, CTYACHT
B COCTOSAHUHU OTBCTUTH HA BOIIPOCHI IO TEMC AOKJIaaa.

8-10

,Z[OKJI&[[ B ICJIOM COOTBETCTBYCT 3asIBIICHHOM TEMC, BBIIIOJIHCH C ITPUBJICYCHUCM
HCECKOJIbBKMX HAaYYHBIX U INPAKTHUYCCKUX UCTOYHHUKOB I10 TEMC, CTYACHT B COCTO-
SAHUW OTBETHUTH HA YaCThb BOIIPOCOB IO TEMC NOKJIaAa.

I[OKJ'IELZ[ HE COBCEM COOTBCTCTBYCT 3asIBIICHHOM TEMC, BBIIIOJIHCH C MCIIOJIb30Ba-
HHEM TOJBKO 1 mimm 2 HUCTOYHHUKOB, CTYACHT HOITYCKacCT OIINOKH IIpU U3JI0KEC-

HUU MAaTepUualia, HEC B COCTOAHUN OTBCTHUTH HAa BOIIPOCHI IO TCME JOKJIaa.

0-4

Ikana oueHMBaHus NPe3eHTALUN

Kpurepun onenuBanus

Koa-Bo
0aJ1710B

[TpencraBnsiemast nH(MOpMaIIU CHCTEMAaTU3UPOBaHa, MOCIeI0BaTeIbHA U JIOTH-
yecku cBsizaHa. [IpoOiema packpbiTa mogHOCTRIO. [Ipe3enTanust oTpaxaeT oc-
HOBHBIE CTPYKTYpPHBIE KOMIOHEHTHI PaOOThI: BBEJACHHUE, COJACPKAHUE U BBIBO-
TIbI, BKJTIOYAET WJUTIOCTPATUBHBIN Marepuan. [IIupoko Mcmosib30BaHBI BO3MOXK-
HOCTH TexHonoruu PowerPoint.

8-10

[IpencraBisiemast HHGOpPMAIIHS B IIEIOM CUCTEMaTU3UPOBaHA, TIOCTIEI0BaTEIbHA
U JIOTHYECKH CBsi3aHa (BO3MOXKHBI HeOoubine oTkiIoHeHus ). [Ipobmema pac-
kpeiTa. [IpencraBieHHas mpe3eHTalrs HEMOJIHO OTpakaeT KOMIIOHEHTHI pado-
ThI, OTCYTCTBYET WJLTIOCTPATHBHBIA Marepual. Bo3MOXHBI HE3HAUUTENbHBIE
ommOku ipu oopmiieann B PowerPoint (He 6oiiee IByX).

[Ipencrasisiemast uHpOpMAIMS HE CHCTEMaTU3UPOBAHA W/MIU HE COBCEM IIO-

0-4




cnenoBarenbHa. [IpobieMa packpbITa HE MOJHOCTHIO. BEIBOBI HE ClIETaHbI WK
He oOocHoBaHbI. [Ipe3eHTalus He MpeacTaBicHa. BO3MOKHOCTH TEXHOJIOTHH
PowerPoint ncnonb30BaHbI JIAIIL YACTUYHO.

IIkajna oneHUBaHUA oNpoca

Koia-Bo
Kputepun oueHuBanus

0aJ10B
OTBeT MOJIHBIN U collepKaTeNbHbIN, COOTBETCTBYET TEME; CTYAECHT YMEET apry-
MEHTHPOBAHO OTCTAUBATH CBOKO TOYKY 3pE€HUs, JEMOHCTPUPYET 3HAHUE TEPMU- 4-5
HOJIOTHUU O CHUIIJIINHBI
OTBeT B IIEJIOM COOTBETCTBYET TeMe (HE OTPa)KEHBI HEKOTOPBIE aCIEKThl); CTY-
JIEHT YMEET OTCTauBaTh CBOIO TOYKY (XOTsI apryMEHTAIMs HE BCETJa Ha JIOJDK- 23
HOM YPOBHE); JIEMOHCTPHPYET YIOBJICTBOPUTEIHLHOE 3HAHWE TEPMHUHOJIOTHHU i
JUCIHATIINHBI
OTBeT HEMOJHBIN KaK 110 00BEMY, TaK H 110 COJCPKAHUIO (XOTSI 1 COOTBETCTBY-
€T TeME); apryMeHTallsl HE Ha COOTBETCTBYIOLIEM YPOBHE, HEKOTOpBIE IpO- 0-1
0JIeMBI ¢ yOTpeOJICHIHEM TEPMUHOIOTUH TACITUTUTHHBI

IIkana oneHUBAHUSA MPAKTHYECKOH MOATOTOBKH
Koia-Bo
Kpurtepun ouennBanus

0as10B
Pabora BbIIOSIHEHA TOTHOCTHIO O IIJIaHY U ClI€JaHbl IPABUIIbHBIE BHIBOJIbI 5
Pabora BbIMoNIHEHA MTPaBUIIBHO HE MEHEE YeM Ha MOJOBHUHY WM JOMYIIEHa CY- )
IIeCTBEHHAs OIINOKa
Pabora He BhINOJIHEHA 0

5.3. TunoBble KOHTPOJIbHBbIE 32IaHUS UJIH HHbIE MATEPHUAJIbI,
Heo0X0aUMbIe ISl OlleHKH 3HAHWH, YMeHUii, HABHIKOB U (MJIH) ONBITA
AEATEJbHOCTH, XaPAKTePU3YIOLIMX dTaNbl (POPMUPOBAHKMS KOMIIETEHIMI B IIpouecce 0CBO-
eHHsl 00pa30BaTeIbHOI MPOrPaMMBbl
IIpumepHas TeMaTHKA JOKJIA10B
1. CxeMbl IpOLIECCOB, JIEKALIUX B OCHOBE METOJJOB aTOMHOU CIIEKTPOCKOIHH.

N

XapakTepUCTUKU aTOMHU3AaTOPOB: IJIa3Ma, MIEKTPUUYECKast Jyra, JIEKTpHUUecKas HCKpa,
MHIYKTUBHO-CBSI3aHHA I71a3Ma, Taerouuii paspsaa ['pumma.

CriocoOpl MOHOXpOMATH3AIUU U PETUCTPALIMU CIIEKTPOB.

O6acTi MpUMEHEHUs! aTOMHOM CIIEKTPOCKOIIHH.

XuMuueckrue MoAU(PUKaTOpbl B aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIHH.

CriocoObl MPOBEPKH MPABUIBHOCTH PE3yJIbTATOB aHAIN3a B aTOMHON CIIEKTPOMETPUH.

A

OcobeHHOCTH OIpeeNIeH s EI0YHO3EMETbHBIX METANIOB METOJIOM aTOMHO-
a0COpOLIMOHHOM CIIEKTPOCKOIINH.

8. OcobeHHOCTH ompeereHus: bopa U ATFOMUHUS METOJOM aTOMHO-a0COPOITMOHHOMN CITeK-
TPOCKOIIUMU.
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IIpuMepHas TeMaTHKA NPe3eHTALNH

. CpaBHI/ITCJIBHaSI XapaKTCPUCTUKA ATOMHO-ODMHUCCUOHHBIX CIICKTPOMCTPOB, IMPCACTABJICH-

HBIX Ha PHIHKE COBPEMEHHOT'O aHATUTUYECKOTO 000PYIOBAHHSL.
CpaBHHTEINIbHAST XapaKTEPUCTUKA PEHTTEHOBCKUX CIIEKTPOMETPOB, MPEICTABICHHBIX HA
PBIHKE COBPEMEHHOTO aHATMTHYECKOTO 000pYI0BaHUS.
HomeHnkiiatypa peHTreHOBCKHMX JTMHUHN, KX OTHOCHTEIbHBIE MHTEHCUBHOCTH.
OcobOeHHOCTH onpeIesieHuss MUKPO3JIEMEHTOB MeToioM PDA ¢ aucnepcueit mo jymmHe
BOJIHEI.
Oco0eHHOCTH OmpeeNieHUs MUKPOIJIEMEHTOB MeTojiloM PDA ¢ nucriepcueii mo JinHe
SHEPTHUH.

3agaHns HA NPAKTHYECKYIO MOAT0TOBKY

. I/IsyquHe ATOMHBIX SMUCCHOHHBIX CIICKTPOB

Lens pabOTHI: M3YyUYNTh SMUCCHOHHBIN CIIEKTP JKeJIe3a, MOTYUYSHHBIN B Iyre MOCTOSHHOTO
TOKAa U BBIIIOJHUTH KAUECTBEHHBIM aHAJIW3 HA 3aJaHHBIE DJIEMEHTHI METOIOM IIOCIIEIHUX
JIMHUH.

. ATOMHO-a6COp6HI/IOHHOG OonpecACIICHUC MUKPOIJICMCHTOB B CTOYHBIX BOJaX

enp paboThI: OCYIIECTBUTH ONPEIeTIEHNE MUKPOIJIEMEHTa B 00pa3iie BOIbI (110 3a/IaHUI0
npenogasateis). [[pumeprsiii Habop anementoB: Zn, Cd, Pb, Cu, Ni, Fe.

. ATOMHO-a0COPOIIIOHHOE OIpe/IeIeHHE PTYTH B OMOJIOTHUECKHUX MPodax ¢ MPHUMEHEHHUEM

METO/1a XOJIOAHOIO Mapa
Ienb paGoThI: OCYIIECTBUTH OIpPENEICHUE PTYTU B 00pa3iie OHMOIOrHYEeCKOro MPOUCXOXK-
neHus (pacTeHus, MPOAYKThI MUTAHUS U T.11.) (TI0 3aJaHUIO TIPEToaBaTes).

. AToMHO-a0COpOIIMOHHOE OTpeieNieHue PTYTH B OMOJIOTHYECKUX MPobax ¢ MPUMEHEHUEM

METO/a XOJIOAHOI0 1apa
Lesb paGoThI: OCYLIECTBUTH ONpPENIEIeHUE PTYTH B 00pa3iie OMOJIOTMUECKOro MPOUCX0XK-
neHus (pacTeHus, NPOAYKTHI MUTAHUS U T.11.) (110 33JaHHIO MIPEIO0JIaBaTENs ).

. O6paboTka TaHHBIX PEHTI€HO-(IIyOpPECIIEHTHOI'O aHAJIN3a

[lenb paboOTHI: OCYMIECTBUTH 00PabOTKY PEHTICHOBCKUX CIICKTPOB W JAHHBIX PEHTTEHO-
(bITyOpEeCIIEeHTHOTO aHaAIM3a C PaCueTOM Pe3yJIbTaToB (110 3aJaHUIO0 MTPEMOIaBATEIIA).

I[IpumepHbIe 3agaHus 1Sl HOATOTOBKH K OMPOcaM
CyIIHOCTh aTOMHO-9MHCCHOHHOW CTIEKTPOCKOITHH.
JlaiiTe 00IIy0 XapaKTEPUCTHKY CIIEKTPOCKOIMYECKUX METOJIOB aHAJIH3a.
HepeLII/ICJ'II/ITC OCHOBHBIC ITApaMETPhI SJICKTPOMArHUTHOT'O U3 TYUYCHUA.
[To xkakuM mpHU3HaAKaM MOYKHO KJIacCU(ULUPOBATH CLIEKTPHI?
[To kakuM mpUHLIMIIAM MOKHO KJIacCU(UIIMPOBATH CIEKTPOCKOIINYECKUE METOAbI?
B ueMm coctosaT npenmytiecTBa TUPPAKIIUOHHBIX PEIICTOK Mepes] Mpru3MaMu P pasiio-
’KEHUH CBETa 10 JUTMHAM BOJH?
[Tepeuncnute OCHOBHBIE XapaKTEPUCTHKH CIEKTPAIBHBIX PHOOPOB.
Ha yem ocHOBaH METO/1 aTOMHO-IMHCCHOHHOM CIIEKTPOCKOITUH?
[TepeuncnuTe OCHOBHBIE THIIBI aTOMH3aTOPOB B aTOMHO-IMHUCCHOHHON CIIEKTPOCKOITHH.
Kakne n3 HHIX HCIIOJIB3YIOTCA JId aHajlln3a paCTBOPOB, a KAKHME IJIA aHAJIM3a TBEPAbIX
po6?



IIpnMepHbIe BONPOCHI K IK3aMeHY

1. CrpykTypa aTOMHBIX U MOJEKYJSPHBIX CHEKTpOB. Perucrpanus u rpaduueckoe mpes-
CTaBJICHHE CIIEKTPOB.

2. OO0mas xapakTepuCTUKa CIIEKTPAIbHBIX PHOOPOB, UX OCHOBHBIE Y3JIbI.

3. Atomuas cnektpockonus. CXeMbl MpOLECcCOB, KIACCH(PHUKAIMI METOIOB, Cepsl MpH-
MEHEHHSI METOJIOB aTOMHOI CLIEKTPOCKOIINH.

4.  ATOMHO-3MHCCHOHHAsA CrieKTpocKomust. OCHOBBI METO/1a, TUIIBI ATOMU3aTOPOB.

5. Cnekrpanbabie momexu. CaMonoriomenne, H3ay4eHre 1 noryonenne (hoHa, HaJloxKe-
HHE aTOMHBIX CIIEKTPAJIbHBIX JIMHHH.

6. OuzuKo-xuMHU4eckue nmomexu. IloaHoTa UcapeHns U aTOMHU3alKU POObI, HOHU3AIHS,
MOJU(UKATOPHI MATPHIIBI.

7.  MeTponoruuecKkue XapakTepUCTUKA U aHATUTUYECKHE BO3MOXKHOCTH METO/a aTOMHO-
HMHUCCHOHHOM CIIEKTPOCKOIINH.

5.4. MeToanueckue MaTepuaJibl, ONpe/e/isiioliue MPoieIypbl OlleHUBAHUA 3HAHMIA, yMe-
HMii, HABBIKOB U (WJIM) ONBITA J1eSITeIbHOCTH, XapPAKTEPU3YIOLIHX 3TANbl (HOPMUPOBAHUS
KOMIIeTeHI Ui

dopmMamMH TEKYLIEr0 KOHTPOJISL SBJSIOTCS OIpPOC, JOKIAA, IMPE3eHTALMs], MPAKTHYECKas
MOJIFOTOBKA.

[TpomexyTouHasi arTecTanus MpPOBOAUTCS B (GopMe sK3aMeHa B 3 cemecTpe. JK3aMeH
npoBoAMTCA Mo OmineraMm. Ha sk3aMeHe MarucTpaHThl IOJDKHBI JJaBaTh Pa3BEpHYTHIC OTBETHI HA
TEOPETUYECKHE BOIPOCHI, TPOSBIISSl YMEHHUE JIeNaTh CAMOCTOATENbHBIE 000OIICHUS U BBHIBOJIBI,
MPUBO/ISL JOCTATOYHOE KOJIMYECTBO MIPUMEPOB.

MaxkcruManbHOE KOJMYECTBO OalIOB, KOTOPOE MOXKET HaOpaTh MarucTpaHT B TEUYEHUE
ceMecTpa 3a pa3nyHbie BUIbI paboT — 70 6amos.

MuHuMabHOE KOJMYECTBO 0ayuIOB, KOTOPbIE MArMCTPaHT JOJKEH HaOpaTh B TE€UYEHHE
ceMecTpa 3a TeKyIIUi KOHTPOJIb, paBHseTcs 40 Oaos.

MaxkcruMaibHasi cyMMa 0aijioB, KOTOpbIE MaruCTPaHT MOKET MOJIYYUTh Ha 3k3aMeHe — 30
0asoB.

HUmoeosas oyenxa 3nanuii CTyJACHTOB 10 MU3y4aeMOW auctuIinHe coctariser 100 Gai-
JIOB.

IxaJjia oneHUBAHHUA IK3aMeHa

Kpurepuii onieHuBaHus bamsr

[TotHO packphITO cojepxaHHe Marepuajia B 00beMe MpPOrpamMmbl; 21-30
YCTKO U MPABUJIBHO JAHbI OMMPEACICHUSA U PACKPBITO COACPKAHNC HOH?[TI/II\/'I;
BCPHO HCIIOJB30BaHbl HAYYHBIC TCPMUHBI; OJIA JOKA3aTCIbCTBA UCIIOJIB30BaA-
HbI pa3JIMYHBIC YMCHUS, BBIBOJbI U3 H&6J’IIOJI€HI/II>1 1 OIIBITOB, OTBET CaMO-
CTOSITENIbHBIN, CIIOJIb30BaHbI paHee NPUOOPETEHHbIE 3HAHMS.

PackpbIiTo OCHOBHOE coziepKaHuE MaTepHalia; B OCHOBHOM IpaBUJIb- 11-20
HO JIaHbl ONPEJIETICHUS MOHATUM U UCTIOIb30BAHbl HAYYHBIE TEPMUHBI; OIIpe-
JIeTICHUS TIOHATUN HETIOJHBIC, NOMYIICHBl HE3HAUUTEIIbHBIC HAPYIICHHS TI0-
CJIEIOBATEIILHOCTH M3JI0KEHHUs, HEOOIBIIMEe HETOYHOCTH TPHU HCIIOIH30Ba-
HUAW HAayYHBIX TEPMUHOB WJIM B BBIBOJAX W OOOOIICHUSAX W3 HAOIIOJIECHUN U
OITLITOB.

YCBOEHO OCHOBHOE COJIEpKaHUE YUeOHOro MaTepuana, HO U3JI0KEHO 1-10
(dbparMeHTapHO, HE BCET/a MOCIEA0BATEIbHO; ONPEeICHUs] TOHITHI HE0-




CTaTOYHO YETKHUE; HE HUCIIOIb30BAHBI B KAYECTBE J10KA3aTEIbCTBA BBIBOJBI U
0000111eHNs U3 HAOMIOJCHUI W ONBITOB MJIM JOMYIICHbI OUIHOKH MPH UX U3-
JIOKEHUU; JOMYIIEHBI OMIMOKA U HETOYHOCTH B HCIIOJIb30BAaHUHM HAyYHOU
TEPMUHOJIOTUH, ONIPEICIICHUN IIOHATHMN.

OcHoOBHOE COACPIKAHUE BOIIPOCa HE paCKpPbITO, HC JaHbl OTBETHI HA 0
BCIIOMOI'aTCJIBHBIC BOIIPOCHI; AOITYHICHBI l"p}I6BIC OIIMOKH B OonpeacICHUU
HOHHTHﬁ, ITPpHU UCITIOJIB30BAHUHU TCPMHUHOJIOTHH.

HTroropas mkaja oneHUBAHUSA pe3yjJbTaTOB 0CBOCHUSA NUCHHUIIIMHBI

HTorosas oueHKa 10 JUCLUIUIMHE BBICTABIISIETCS 110 IPUBEACHHON HMXe 1Kaje. [Ipu Bbl-
CTaBJICHHMH UTOTOBOM OLIEHKU MPENOAaBaTeIieM YUHThIBaeTCs paboTa 00ydaromerocss B Te4eHUE
OCBOCHMS JUCLUIUIMHBL, @ TAKXKE OLIEHKA 10 IPOMEXXYTOYHOM aTTecTalum.

KonuaectBo 6amion OueHuBaHue MO TPAAUIIMOHHON CUCTEME
100-81 OTJINYHO
80-61 XOpOIIO
60-41 YJOBJIETBOPUTEIBLHO
40-0 HEYI0BJIETBOPUTEIHHO

6. YAEBHO-METOJUYECKOE Y PECYPCHOE OBECIIEYEHUE
JUCLMUIIINHBI

6.1. OcHoBHasi IMTEpaTypa
1. Ilymerimes, A.A. IlnamMeHHBIH U 3MEKTPOTEPMUYECKUN aTOMHOAOCOPOLIMOHHBIA aHAIH3 C
UCTIONIb30BaHuEM criekTpoMeTpa AAnalyst 800. YueOHOe 37IeKTpOHHOE TEKCTOBOE M3aHHUE.
ExarepunOypr: TOY BIIO VITY- VIIM, 2008. 101 «c¢. [DnexkTpoHHbII
http://study.ustu.ru/view/aid_view.aspx?AidId=7360
2. AnekcannpoBa, J. A. AHamutuueckass xumus B 2 kHurax. Kuura 1. Xumuueckue MeToasbl

aHanu3a : y4eOHUK U MPaKTUKYM Juid By30B / O. A. Anekcanaposa, H. I'. lNaliqykoBa. — 3-e
u3., ucnp. u non. — Mocksa : U3narensctBo FOpaiit, 2022. — 537 c. — (Briciiee o6pa-
3oBanue). — ISBN 978-5-534-09354-4. — Texcr : snektpoHHBI // OOpa3oBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/489395

3. bypmaruna, T. FO. AnanuTtnueckas XUMHsI: OCHOBbI XMMHYECKOT0 aHaiu3a. KauecTBeHHBbIH

aHanuz: yue6. mocodbue / T. FO. bypmaruna, 1. C. [lonsuckas. — M.: Aii [lu Ap Menua,
2022. — 106c. —Texkcr: snexTponHbit // Lludpooit oOpazoBarenbHbI pecypc I[PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/127845.html (mara oGpamieHus:
11.01.2024). — Pexxum aoctymna: AJisi aBTOPU3UP. MOJIb30BaTEEH.

6.2. lonoiHMTE/IbHAS JIUTEPATypPa
1. bap6anar, 0. A. OCHOBBI aHATUTHYECKOW XUMHUU: MPAKTUUECKOE PYKOBOJICTBO : PYKOBO/I-
ctBo / FO. A. bap6anar ; moxn penakmueit 0. A. 3omnortoBa [u np.]. — 3-e uza. — Mocksa :
JlaGopatopus 3Hanui, 2021. — 465 c. — ISBN 978-5-906828-21-7. — TeKcCT : 3JEKTPOH-
HBIN // Jlanp : AIIEKTPOHHO-OUOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/176413



http://study.ustu.ru/view/aid_view.aspx?AidId=7360
https://www.urait.ru/bcode/489395
https://e.lanbook.com/book/176413
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DU3NKO-XUMHUECKHE METO/IbI aHau3a: yueOHoe nocobue st By3oB / B. H. Kasu#n [u ap.] ;
noxa penakumeit E. M. Ilmmncca. — Mocksa : U3parensctBo FOpaiit, 2023. — 201 c. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-14964-7. — Texkcr : anektponHsIi // O6paso-
BaTenpHas miardopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/518222

Huxutnna, H. . Ananutudeckass XuMus U (U3NKO-XUMHUECKUE METOJbI aHAIHM3a : yueo-

HUK # TipakTukyMm Uit By30B / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna ; moj pe-

nakmuedn H. I'. HukutwHOW. — 4-e u3m., mepepad. m mon. — MockBa : M3marenbcTBo
FOpaiit, 2023. — 394 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00427-4. — Tekct
anexkTpoHHbld  // OOpasoBarenbHas tuiatrpopma  IOpaiitr  [caiit]. —  URL:

https://www.urait.ru/bcode/510484

CriexkTpanbHble METOIBI aHam3a : yuyeOHnoe nocobue / E. B. [Tamkosa, E. B. Bonocosa, A.
H. lunyns [u ap.]. — CraBponons : CT['AY, 2017. — 56 ¢. — Tekcr : 37eKTpOHHBIH //
Jlanb : anexkTpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/107215
CriekTpanbHble METONIbI aHanmu3a. [IpakTHueckoe pyKOBOJCTBO : ydeOHoe mocobue / B. U.
BacunweBa, O. ®@. CrosHoBa, U. B. llIkytuna, C. . Kapnos. — Cankr-IletepOypr : Jlanb,
2022. — 416 c. — ISBN 978-5-8114-1638-7. — Tekcr : aneKkTpoHHbIi // JlaHb : 3IeKTpOH-
HO-Oubmoreunas cucrema. — URL: https://e.lanbook.com/book/211631

6.3. Pecypchl nH(pOpMaIIOHHO-TeJIEKOMMYHUKAIMOHHOM ceTn « AHTepHET»
http://www.rsl.ru - PT'b Poccwuiickast rocynapctBeHHast 0MOanoTeKa
http://ben.irex.ru - BEH bubimorteka ecrecTBEHHBIX HayK

http://www.gpntb.ru - ['ocynapcTBeHHas myOnn4yHasi HAy9HO-TEXHUYECKast OnOIMoTeKa
http://ban.pu.ru - BAH bubnuorexka AkagemMuun HayK

http://www.nlr.ru - PHB Poccuiickas HanmoHanspHas Ou0Inorexa
http://www.lib.msu.su - bubnuorexa MI'Y

OnekTpoHHO-0MbaoTeuHas cuctema Jlanp https://e.lanbook.com
000 «2nexkrponHoe u3natenbcTBo FOpaitt» https://urait.ru

7. METOAUYECKHUE YKA3AHUSA ITO OCBOEHUIO TNCHUTIJIMHBI

. MeTtoauyeckue peKkoMEeHalliy 110 OpraHU3alui CaMOCTOATEIbHONU pabOThI CTYJIEHTOB

8. UYHOOPMAIIMOHHBIE TEXHOJIOI'MA AJI1 OCYIECTBJIEHUA
OBPA30OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE
JInueH3noHHOE NporpaMMHoOe odecnedeHue:

3apybexHnoe: Microsoft Windows, Microsoft Office
OrteuectBenHoe: Kaspersky Endpoint Security

CBo0o1HO pacnpocTpaHsieMoe MPOrpaMMHoe ofecrevyeHne:

3apybexnoe: Google Chrome, 7-zip

OteuectBennoe: OMC Ilneep (nmst Boctipon3BeieHUsST DIEKTPOHHBIX YUeOHbIX Moay-
neit)

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
Cucrema «Koncynbrantllmocy

IIpodeccuonasibHbie 6a3bl JAHHBIX:


https://www.urait.ru/bcode/518222
https://www.urait.ru/bcode/510484
https://e.lanbook.com/book/107215
https://e.lanbook.com/book/211631
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/

feosvo.ru — IlopTan PenepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTSAbLHBIX CTAHIAPTOB
BBICILIETO 00Pa30BaHMsI

pravo.gov.ru - OdunuanbHbIi HHTEPHET-IOPTAI IIPaBOBOM MHOOpMAIIU
www.edu.ru — @enepanbabiii mopran Poccuiickoe oOpa3zoBaHue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

MartepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUIIMHBI BKIIIOYaeT B ce0s:

- yueOHbIe ayTMTOPHH IS IPOBEICHHs YUeOHBIX 3aHATHH, OCHAIIEHHBIE 000PYI0BaHUEM
U TeXHUYECKUMU CpeICTBaMU 00y4YeHHs (KOMIUIEKT y4eOHoil Mebenu, J0CKa, MPOEKTOp Mo ABec-
HOM, KOMIIBIOTEP CTAllMOHAPHBIN - MOHOOJIOK);

- MIOMEIICHUS JUIsl CAMOCTOSITENIbHOW paboThl 00Yy4aIOIIMUXCsl, OCHAIIEHHbIE KOMITbIOTEP-
HOW TEXHUKOH, MOJKIIOYCHHBIE K ceTh VHTepHeT, 00ecledeHHbIE JOCTYIOM K JJIEKTPOHHOMN
nH(pOpMalMOHHO-00pa30oBaTeNbHON cpene ['ocynapcTBEHHOrO YHHMBEPCUTETa IPOCBELICHUS:
NEpCOHATbHBIE KOMIIBIOTEPHI C MOJAKIIOYEHUEM K ceTu MHTepHeT U o0ecreyeHneM JI0CTyna K
ANIEKTPOHHBIM OMOJIMOTEKaM U B 3JIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHHU-
BEpPCUTETA, NOCKa;

- TIOMEUICHHE AJISi CaMOCTOSITENIbHON pabOThl Uil HHBAJIMOB U JIUIl C OTPAaHUYCHHBIMU

BO3MOXKHOCTSIMU 3JIOPOBBSI, OCHAIIICHHOE KOMITBIOTEPHOU TEXHUKOM, MOAKIIOUYEHHOH K cetu WH-
TEpHET, 00ECHEYeHO OCTYIIOM K 3JIEKTPOHHO-00Pa30BaTEIbHONU cpelne YHHBEPCUTETA: KOM-
IUIEKT y4eOHOH MeOenu, MepcoHANbHBIE KOMIBIOTEPHI ¢ MOJKIIOUEHHEM K ceth MHTepHeT u
o0ecrieyeHreM JI0CTyNa K JJIEKTPOHHBIM OHOIMOTEKaM W B AJIEKTPOHHYIO HH(OPMALMOHHO-
oOpa3oBaTeNbHy0 cpely l'oCyapCTBEHHOIO YHHMBEPCUTETa MPOCBEIICHUS, JO0CKa, MPOEKTOP
MMOJIBECHOM;

- B TOM 4HcJie, MATepPHATbHO-TEXHUYECKOe ofecrneyeHHe MPAKTHYECKOH MOATr0TOB-
KM 10 TUCHUILINHE:

- nabopaTopHOE MOMENIeHHe, ocHalleHHoe o0opynoBanuem (Kommiekr yueOHOI mebe-
mm, nocka, Jlaboparopusie ctonbsl Habop Ne 9 6/n, JIabopaTopHbie paKOBHHBI, AHATU3aTOp pa3-
MepoB HaHouactull (0.8 HM 10 - 6.5 MkM) Nanotrac, Becsl anektponnsie, BoabTmeTp, BoITsik-
HOM mikag, McTounuk nutaHus nmoctostHHOro Toka, Konmykromerp 6/H, MaruutHas memnanka
6/, Mydenbnas neus 6/H, [loaspumerp, [lpubop mig onpeneneHus: TemnepaTypsl IIaBICHUS
6/1, Kapmannsiit pH-metp J1a6-1800, Cnextpodoromerp 6/H, CymmnbHbii mKad 0/H).


http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

