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ObsacTh NpUMeEHeHus

®onn oneHovHBIX cpenctB (POC) — aBaseTCS HEOTHEMIIEMOM YaCThIO y4eOHO-METOIUUECKOTO
KOMIIJICKCA y‘IG6H0ﬁ JOUCHUITIINHBI «I/IHCTpYMGHTaJILHLIC METOAbI aHaJIn3a paI[I/IaI_[I/IOHHOFO nu
XUMHUYECCKOT'O 321I‘p$I3HeHI/I$I» nu HpGI[Ha?;Ha‘IeH JJIA KOHTpOJISI 1 OLICHKU 06pa30BaT€HBHBIX [[OCTI/I)KCHI/II;'I

06yqaloumxc>1, OCBOMBHIHUX ITPOTpaMMy HaHHOﬁ JUCHUITIIMHBI.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Henpto DoHIa OLEHOYHBIX CPEICTB SBISIETCS YCTAHOBJIEHHUE COOTBETCTBUSI YpPOBHSA
MOJATOTOBKKA oOydaromuxcsi TpeboBaHusM (enepanbHOro TroCcyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.

JInst  TOCTMDKEHHMST TOCTaBlIeHHOH 1ienmu DOHJIOM OIEHOYHBIX CPEJICTB 110 JHUCIMILIMHE
((I/IHCTPYMCHTELHI)HI)IG MECTOAbI aHaJIn3a paI[I/IaI_II/IOHHOFO U XUMHUYCCKOTO 321Fp$[3H€HI/IH>> peIHaIOTCFI
CJIEYIOIINE 3a/1a4uu:

— KOHTPOJb U YIpPAaBJICHHUE MPOIECCOM MPUOOPETeHUs OOYUYAIOUIUMUCS 3HAHHUM, YMEHUN U
HABBIKOB, MPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTpOJII) 1 OIICHKA CTCIICHU OCBOCHUS KOMHCTGHHI/IfI HpCIIyCMOTpeHHI)IX B paMKax JOTAaHHOT'O
Kypca;

— obecrnieueHne COOTBETCTBUSI Pe3yIbTaTOB O0y4YeHMs 3aadyaM Oynylield npodeccuoHanbHON
JIeATEIbHOCTH Y€pe3 COBEPUICHCTBOBAHWE TPAJUIIMOHHBIX M BHEAPEHHWE WHHOBAIMOHHBIX METOJOB

o0OyudeHus B 00pa3oBaTeNIbHBIN Mpoliecc B paMKax JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHMI ¢ yKa3aHHeM 3TanoB MX (GOpMHPOBAaHMSA B Npolecce OCBOCHHSA
o0pa3oBaTeJIbHOM MPOrPaMMbI

1.1. Ilepeuenv nnanupyemvix pe3ynbmamoé o00y4eHuUs nO OUCUUNIUHE, COOMHECEHHBIX C
RAGHUPYeMbIMU PE3YIbIMAmMAMU 0C60EHUA 00PA306AMENbHOI NPOZPAMMDbL

B pesymbprare ocBoenmss OOIl OakamaBpuata OOYyYaIONIUICS JODKEH OBJAJETh CICIYIOIIMMH
pe3ysbTataMu OOyUEHHUS 110 TUCIUILIHHE:

Koa xomnereHumii

Pesyabtarbl ocBoenus OOIL
Conep:xanue KOMIeTEeHIUIH

\

Koa n HaumeHoBaHHe HHAUKATOpa
JAOCTHKCHUHA KOMIICTCHIIMHU

IIK-6 CnocobeH opraHn30BBIBATH 3-1IK-6 3HaTh: OCHOBHBIE HOPMATHBHEIE
MPOBEJCHIE MOHUTOPUHTA JIOKYMEHTBI U TIPUHITUIIBI HOPMHPOBAHUS,
MOTHAJ30PHBIX TEPPUTOPHH C WCTIOJIb3YEMBIE JIJISl OIEHKH 3KOJIOTHYECKOTO
MIPUMEHEHUEM TTPUPOTO0XPAHHBIX COCTOSTHUS TEPPUTOPHUI
OMOTEXHOJIOTUH, POBOAUTH VY-IIK-6 YMeTh: npoBOIUTE OTOOPHI P00
0aKTEpUOJIOTUICCKUI U BOJIBI, ITIOYBBI, BO3/IyXa ¥ OMOJIOTHYECKUX
TOKCUKOIIOTUIECKHI aHAIN3 , 3200p | 0OBEKTOB; BEIOMPATh OCHOBHBIE METOBI
po0 BOIBI, IIOYBHI, BO3IyXa U MOHHTOPHHTA COCTOSHHSI OKPYXKAIOIIECH CpeIbl
OHOJIOTNYECKUX 00BEKTOB IS B-IIK-6 Brnagers: OCHOBHBIMU METOIaMH
OIIEHKH SKOJIOTHYECKOTO COCTOSIHHSI | SKOJIOTHYECKOTO, JO3UMETPUIECKOTO U
MOTHAA30PHBIX TEPPUTOPHIA OHMOJIOTHYECKOTO MOHUTOPHUHTA
9KOJIOTUYECKOT'O COCTOSIHHS MOTHAI30PHBIX
TEPPUTOPUIL
[IK-3.1 Crioco0eH MmIaHupoBaTh U 3- [1K-3.1 3HaTh BUIBI paAHOAKTUBHBIX

peann30BbIBaTh NpodeccHoHaIbHbIE
MEpPOIpPUATHUS HallpaBJICHHbIE Ha
MOHHMTOPHUHT, KOHTPOJIb KauecTBa Ha
OPEANPHUITUAX, OCYLIECTBISIOINX
JeSITeTbHOCT B 00JIACTH aTOMHOM
SHEPTEeTHKHU

W3IIy4eHUN U UX B3aUMOJACHCTBUS C BEIIECTBOM;
MEXaHU3M OHMOJOTHYECKOTO AEHCTBHS
MOHM3UPYIOIIUX M3JTyUeHUH; TeueHue, OPMBI U
KpUTEPUHU TUATHOCTHKY JTy4eBOH OOJIE3HU; -
3HATh NPUHIUIBI UCTIOJIH30BAHHUS,
PaIMOHYKIIU0B, MCUCHHBIX MMU COCTUHCHUI U
WMCTOYHUKOB HOHU3UPYIOMINX H3ITy4YEeHUH -
3HATH THIIHI SIIEPHBIX MTPEBPAIICHNN, OCHOBEI
paaraluoOHHON 0€30MaCHOCTH; TOKCHKOJIOTHEO
HauboJIee OIMACHBIX PAOAKTUBHBIX H30TOTIOB
V-IIK-3.1 - ymMeTh M0JIb30BaThCsl BCEMU
nprudOpaMu U MaTepHaIaMu, HeOOXOTUMBIMH
JUTSI TIPOBEJICHUS PaIMOJIOTHIECKUX
WCCIIEIOBAHUN - YMETb ONPEAEIUTH I03y U
MOIIHOCTD JI03bI O0JIyUEHUS C IIOMOIIBIO
JIO3UMETPOB U PACYETHBIM METOJIOM - YMETh
M3JIaraTh Pe3yJbTaThl SKCIIEPUMEHTAIEHOM
paboThI B BUE JOKIIAJ0B U IPE3CHTAIHIA
B-TIK-3.1 - BageTs HaBBIKAMH ITOATOTOBKH K
paboTe 1 NCTIOIB30BAHMS PAIUOMETPOB U
JIO3UMETPOB; HCITOJIL30BAHUS CPEJICTB
WHAMBUIYyaJIbHOM 3alIUTHI IIPU paboTe ¢
paJMOaKTUBHBIMU BEIIECTBAMH, - BJIAJICTh
MPUHIUTIAME 0(OPMIICHHS OTYETOB
9KCIIEPUMEHTA

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouyecce océoenus O0II 6axanaspuama

KomnoHeHTHI

KOMIETEHIINI, KaK MpaBHIIO,

GbopMHUpPYIOTCS TIpU  HW3YYEHUH HECKOJIbKHX

JUCLUIUIMH, a TaKXe B HEMAJOM CTENEHHM B NpoLEcCe NPOXOoxIAeHHs npaktuk, HUP u BO Bpems




CaMOCTOSITeNIbHON paboThl oOydaromierocsi. Bemmonnenue u 3amuta BKP sBastorcss Bumom yueOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIuacT mnporecc (GoOpMUPOBAHHS KOMIETEHIUH.

MecTo NUCHUIUIMHBI U COOTBETCTBYIOLIUHN 3Tanm (OPMHUPOBAHUS KOMIIETEHIUH B IEIOCTHOM
nporecce MOATOTOBKM IO 00pa3oBaTeNbHONW MpPOrpaMMe MOXKHO —OIPENEeNUTh [0 MaTpHle
KOMIIETeHIIH, KoTopas npuBoautcs B [Ipunoxenun.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOIIECCE OCBOCHUS TUCIUILIINHBIL:

- HAYaJIbHBIN 3Tam — Ha 3TOM JTane (HOPMHUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaWBAIOTCS OCHOBHBIE Kareropuu, ¢Gopmupyrorcs Oa3oBbie ymeHus. CTyneHT
BOCIPOU3BOAUT TEPMHUHBI, ()aKThI, METO/IbI, TIOHATHUS, IPUHIIUIIBI U TIPAaBUJIA; pelIaeT yueOHble 3a1a9u
1o oOpasiy;

- OCHOBHOW 5Tal — 3HaHUS, YMEHHs, HaBBIKH, oOecredrBaronire (popMHUpPOBaHUE KOMIIETEHIIUH,
3HAYUTENIbHO BO3pPACTalOT, HO €IIe HEe JOCTUTal0T MTOTOBbIX 3HaudeHWil. Ha 3ToM »Tame cryneHT
OCBaWBaeT AHAJIUTHYECKUE JCHCTBUSA C NPEAMETHHIMH 3HAHUSAMH 10 AMCLUUIUIMHE, CIIOCOOCH
CaMOCTOSITENIbHO pelaTh y4yeOHbIE 3aJjaul, BHOCS KOPPEKTHUBBI B aJTOPUTM JEHCTBUI, OCYIIECTBIISSA
KOPPEKIHIO B X0/ pabOoThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIC YCIIOBUS;

- 3aBepUIAIOLIMIA dTall — HA 3TOM 3Tale CTYJIEHT JOCTUTaeT UTOTOBBIX MOKa3aTeNel Mo 3asiBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBAMBAET BECh HEOOXOJMMBIIl 00bEM 3HAHHIA, OBJIA/IEBAET BCEMU YMEHUSMH U
HaBbIKaMU B cepe 3asaBieHHON KommneTeHHud. OH CHOCOOEH HCMONb30BaTh 3TH 3HAHUS, YMEHUS,
HaBBIKH MIPU PEUICHUH 33124 IMOBBIIICHHOM CII0)KHOCTH M B HECTAHJAPTHBIX YCIOBHSX.

Ortanbl  (QOpMHPOBAHUS KOMIIETEHUMH B XOA€ OCBOCHUSA JUCIHUILUIUHBI OTPAXarlwoTcsi B
TEMaTUYECKOM IuTaHe (cM.I1. 4 paboyel mporpaMMbl TUCHUIUIUHBI).

1.3. Ilacnopm ¢honoa oyenounvix cpeocme no OUCYUNIUHE

Ne ni/m Kountponupyembie paszaebl Koa konTpoaupyemoii HaumeHoBaHue
(TeMbl) TUCHUNIUHBI (Pe3yabTATHI | KOMIETEHIHHU (MU €€ yacTH) /|  OIEHOYHOI'0 CPeACTBA
1o pazjejiam) u ee GopMyJIMPOBKA
Tekymas arTecTanus
1. Tema 2.1. ITloreHunoMeTpus u 3-T1IK-6 3HaTh: OCHOBHBIC JIP Ne 1,2,3
BOJBTaMIIEPOMETPUA HOPMAaTHUBHbBIE JOKYMEHTHI U

MIPUHIIAIIBI HOPMUPOBAHUS,
HCIIOJIb3YEMBbIE JIJISl OLICHKU
SKOJIOTHYECKOT'0 COCTOSHHS
TEPPUTOPUI

V-IIK-6 YMmeTh: npoBOAUTH
OTOOPHI ITPOO BOJIBI, TIOYBHI,
BO3/yXa M OMOJOTHYECKUX
00BEKTOB; BHIOMPATH OCHOBHEIE
METO]Ibl MOHUTOPHHTA
COCTOSIHUSI OKPYXKAIOIIEH cpeibl
B-IIK-6 Brnagers: OCHOBHBIMHU
METOZAaMH 3KOJIOTHYECKOTO,
JIO3UMETPHUUECKOTO U
OHMOJIOTHYECKOr0 MOHUTOPHUHTA
9KOJIOTHYCCKOTO COCTOSHUS
[TOTHAI30PHBIX TEPPUTOPUI

3- I1K-3.1 3HaTh BUABI
PaAMOAKTUBHBIX M3ITYICHUH U
WX B3aHMOJICHCTBUSA C
BEILIECTBOM; MEXaHU3M
OHOJIOTHYECKOr0 IEHCTBUS
HOHHM3UPYIOIINX M3JTyUYCHUH;




TedeHue, OpMbI M KPUTEPHH
JMarHOCTHKH JIy4eBOH 00JIe3HN;
- 3HaTh MPUHIIHIIBI
UCTIONI30BAHMS,
PaIHOHYKIINIOB, MEIEHHBIX
HUMH COCTUHEHUI 1 NICTOUHUKOB
HOHU3UPYIOIINX U3ITY4YEHHH -
3HATh TUIIBI SIEPHBIX
MpeBpaleHnH, OCHOBBI
panuanroHHOM Oe30MacHOCTH;
TOKCHKOJIOTHIO Hanboiee
OTIACHBIX PAIMOAKTUBHBIX
H30TOIIOB

V-TIK-3.1 - yMeTh N01b30BaThCs
BCEMH IMPUOOpaMHu 1
MarepuagamMu, He0OX0AUMBIMU
JUTS TIPOBEICHUS
PanuOIOTHYECKUX
HCCIIE0OBAHUM - YMETh
OTIPENICNIUTh 03y U MOIIHOCTh
JI03bI OOJTYYEHUS C TIOMOLIBIO
JIO3UMETPOB U PaCYETHBIM
MCTOJOM - YMCThb U3JlaraTb
pe3yNIbTaThl
AKCIIEPUMEHTAIBHOM paboThI B
BUJIE JIOKJIAI0B M NPE3CHTALNH
B-I1K-3.1 - BiaseTh HaBBIKAMU
MTOATOTOBKH K paboTre 1
UCIIONI30BaHMS PAIMOMETPOB U
JIO3UMETPOB; UCTIOIBb30BaHHUS
CPEICTB UHIUBUYAIbHOU
3aIIUTHI IpU paboTe ¢
paaroaKTUBHBIMU BELIECTBAMH,
- BJIQJIETh NIPUHIUIIAMHA
0(hOpMIICHUS OTYETOB
HKCIIEPUMEHTA

Tema 2.2. KongykToMeTpus u
KYJIOHOMETPHS

3-I1K-6 3HaTh: OCHOBHBIC
HOpMaTHUBHbBIE JIOKYMEHTHI U
MIPUHIIAIIBI HOPMUPOBAHUS,
HCIIOJIb3YEMBbIE JIJISl OLICHKU
9KOJOTUYECKOTO COCTOSHUS
TEPPUTOPUIL

VY-1IK-6 YMmeTb: mpoBOANUTH
0TOOPBI TIPOO BOJIBI, TOYBHI,
BO3/yXa M OMOJOTHYECKUX
00BEKTOB; BHIOMPATH OCHOBHEIE
METO]Tbl MOHUTOPHHTA
COCTOSIHUSI OKPY KAIOIIeH CpeIbl
B-IIK-6 Bragets: OCHOBHBIMH
METOAaMH 3KOJIOTHYECKOTO,
JIO3UMETPHUUECKOTO U
OHMOJIOTHYECKOr0 MOHUTOPHUHTA
9KOJOTHYECKOTO COCTOSHUS
MIOJAHA/I30PHBIX TEPPUTOPUIA

JIP Ne4




3- I1K-3.1 3HaTh BUIBI
PaAMOAKTUBHBIX M3ITYYEHUH H
HX B3aUMOJEHCTBUS C
BEIIECTBOM; MEXaHU3M
OHMOJIOTHYECKOTO JIEHCTBHS
MOHHU3UPYIOIINUX H3TyUYCHUH;
TEeUYCHUE, POPMBI U KPUTEPUU
JIMAaTHOCTHKH JTY4eBOU OOJIC3HH;
- 3HATh MPHUHIIUIIBI
WCIIOJIb30BaHMUS,
PaAMOHYKIINIOB, MEUCHHBIX
VMMU COEIMHEHNN U HCTOYHUKOB
MOHM3UPYIOIMNX H3TydeHUH -
3HATP THIIHI SIEPHBIX
MpeBpallleHn i1, OCHOBBI
paaranroHHON 0€30IacCHOCTH;
TOKCHKOJIIOTHIO Hanuboiee
OITaCHBIX PaTHOAKTUBHBIX
H30TOIIOB

V-IIK-3.1 - ymeTh M0JIb30BaThCs
BCEMH MTPUOOPaMH 1
MaTepuagaMu, He0OXOUMbIMH
JUTSI IPOBEICHUS
PaAHOIOTHYECKUX
HCCIIEAOBAHUM - YMETh
OTIPEAETTUTH JJ03Y U MOIIHOCTH
JI03BI OOTYYEHHUS C TIOMOIIHIO
JIO3UMETPOB U PACUETHBIM
METOJIOM - YMETh U3JIaraTh
Pe3yJIbTaThI
9KCIIEPUMEHTAITLHON paboThl B
BHUJI€ JIOKJIAJIOB U MPE3EHTalUN
B-I1K-3.1 - BHaieTs HaBBIKAMA
[TOJITOTOBKHU K paboTe u
HCIIOJIb30BaHUS PAHOMETPOB H
JIO3UMETPOB; UCITOIB30BaAHHUS
CPEeICTB MHIUBUAYAIBHOMN
3aIUTH Ipu paboTe ¢
PaJaMOaKTUBHBIMU BEIIECTBAMH,
- BIAJCTh MPUHIIATIAMHU

o opMIICHHUS OTYETOB
JKCIIEPUMEHTA

Tema 3.1. ®oTokonomMeTpus u
crnekTpooToMeTpus

3-1IK-6 3HaTh: OCHOBHBIE
HOpMaTHBHBIE TOKYMEHTHI U
MPUHLUITE HOPMUPOBAHUS,
HCIIOJIb3YEMBIE /111 OLIEHKU
9KOJIOTHYECKOTO COCTOSTHUS
TEPPUTOPHI

V-IIK-6 YMeTs: mMpOBOANTH
0TOOPBI TPOO BOJIBI, IIOYBEI,
BO3JIyXa U OMOJIOTHUECKHUX
00BEKTOB; BEIOMPATH OCHOBHEIE
METO]Ibl MOHUTOPHHTA
COCTOSIHUSI OKPYKaIONIEH cpeibl

JIPNe5




B-IIK-6 Bragets: OCHOBHBIMH
METOJIaMH 3KOJIOTHYECKOTO,
JO3UMETPHIECKOTO H
OHMOJIOTHYECKOTO MOHUTOPHUHTA
IKOJIOTHYECKOTO COCTOSTHHS
TOTHAI30PHBIX TEPPUTOPHUI
3-IIK-3.1 3HaThL BUIBI
PaAMOAKTUBHBIX H3ITYYCHUH U
WX B3aUMOJICHCTBUS C
BEIIECCTBOM; MEXaHU3M
OMOJIOTHYECKOTO JICHCTBHS
MOHHU3UPYIOMINX H3ITy9IeHUH;
Te4YeHne, GOpMBbI U KPUTEPUU
JTUArHOCTHKH JTy4eBOU OOJIE3HH;
- 3HATh MIPUHIIUIIBI
WCTIONTE30BaHMUS,
PaAMOHYKIIUIOB, MEYEHHBIX
MU COCIMHECHUN U HICTOYHUKOB
MOHHM3UPYIOIINX U3Ty4eHHUH -
3HATh THIIBI SACPHBIX
MIpEBpaLECHUM, OCHOBBI
paaranroHHON 0€30IacHOCTH;
TOKCHKOJIOTHIO HauboJiee
OITACHBIX PaIOAKTUBHBIX
H30TOIIOB

V-1IK-3.1 - ymeTh Moib30BaThCs
BCEMH IpUOOpamMu 1
MaTepuaIaMu, He0OXOUMBIMH
JUTSI TIPOBEICHUS

PaAMOIOr HUECKUX
HCCIIE0OBAHUM - YMETh
OMPEACTUTh JJ03Y U MOIIIHOCTh
J103bI OOJTYUEHHUS C TIOMOIIBIO
JIO3UMETPOB U PaCYETHBIM
METOJIOM - YMETh U3JIaraTh
pe3yIbTaThl
AKCIIEPUMEHTAIBHOM paboThI B
BHJIE IOKJIAJIOB W ITPE3eHTAINi
B-I1K-3.1 - BHameTs HaBBIKAMA
MTOATOTOBKH K paboTre u
WCTIONTE30BAHUS PAIHOMETPOB H
JI03UMETPOB; UCIIOJIb30BaAHHMS
CPEICTB MHIUBUAYAIbHON
3aIUTH TIpH paboTe ¢
PaaMOaKTUBHBIMU BEIIECTBAMH,
- BJIAJICTh IPUHIIAIIAMHU
0oOpMIICHHUST OTIYETOB
JKCIIEPUMEHTA

Tema 3.2. ATomMHO-206CcOpOIIMOHHAS
SMHCCHOHHAsI CIEKTPOMETPHS

3-I1K-6 3HaTh: OCHOBHEIC
HOPMAaTHUBHBIEC JOKYMEHTHI U
NPUHIUIIBI HOPMUPOBAHUS,
HCIIONb3yEeMbI€ JJIsl OLEHKHU
9KOJIOTHYECKOT'O0 COCTOSHHS
TEPPUTOPUIL

JIP Ne6




VY-IIK-6 YMeTh: IpoBOAUTH
0TOOPHI TIPOO BOJIBI, IOYBHI,
BO31IyXa U OMOJIOTHYECKHUX
00BEKTOB; BEIOMPATh OCHOBHBIC
METO]TbI MOHHUTOPHHTA
COCTOSIHHS OKPYKaIOLIEH Cpebl
B-IIK-6 Bnagets: OCHOBHBIMH
METOJIaMH 3KOJIOTHUECKOTO,
JIO3UMETPUYCCKOTO U
OHMOJIOTMYECKOr0 MOHUTOPHHTA
AKOJIOTHYECKOT'O COCTOSTHHS
MOJIHA/I30PHBIX TEPPUTOPHUI

3- I1K-3.1 3HaTe BUIBI
PaAMOAKTUBHBIX M3ITYIEHUH U
HX B3aUMOJCHCTBUS C
BEIIECTBOM; MEXaHU3M
OHMOJIOTHYECKOTO JIEHCTBHS
MOHHM3UPYIOIINX H3JTyUYCHUH;
TedeHne, POpPMBI U KPUTEPUH
JIMarHOCTHKH JIy4eBOU 00JIC3HH;
- 3HATh MIPHUHIIUIIBI
HCIIOJIb30BaHUS,
PaAMOHYKIINIOB, MEUCHHBIX
MU COSIMHEHNH U ICTOYHUKOB
MOHHM3UPYIOIINX H3TydeHUH -
3HATH THIIBI SIEPHBIX
MpEBpaIICHHMI, OCHOBBI
paaranroHHON 0€30IacHOCTH;
TOKCHKOIIOTHIO Hanuboiee
OIMACHBIX PaTHOAKTUBHBIX
H30TOIIOB

VY-IIK-3.1 - ymeTh M0JIb30BaThCs
BCEMU Ipubopamu 1
MaTtepuajgaMu, HeOOXOIUMbIMH
JUTSI TIPOBEICHUS
PaAMOIOTHYECKUX
WCCIIeIOBAHUN - YMETh
OTIPEAETUTH JJ03Y U MOIIHOCTh
JI03BI OOTYHYEHHUS C TIOMOIIHIO
JIO3UMETPOB U PACUETHBIM
METOJIOM - YMETh U3JIaraTh
pe3yabTaThI
JKCIIEPUMEHTAIBHOM paboTHI B
BH/IC IOKJIaJIOB M [TPE3CHTALIUI
B-IIK-3.1 - BiageTs HaBBIKAMU
MTOATOTOBKHU K paboTe u
HCIIOJIb30BaHUS PAIHOMETPOB H
JIO3UMETPOB; UCIIOIb30BaAHHS
CPEJICTB MHIUBUAYAIBHOMN
3alIUTHI IpU padoTe ¢
PaAMOAKTUBHBIMU BEIIECTBAMH,
- BIAJCTh MPUHIIATIAMHU

0o OpMIICHUS OTYETOB
JKCIIEPUMEHTA




Tema 4.1. I'azoxxuakocTHas
xpomarorpadus. JKuakocTHas
xpomaTtorpadus

3-11K-6 3HaTh: OCHOBHBIC
HOPMATHBHBIC TOKYMECHTHI U
TIPUHITUIIEI HOPMHUPOBAHUS,
HCTIONIb3YEeMBIE JIJIST OLIEHKH
SKOJIOTHYECKOT'0 COCTOSHHS
TEPPUTOPUI

V-IIK-6 YMeTb: MpoBOANUTH
0TOOPHI ITPOO BOJIBI, TIOYBHI,
BO3/yXa M OMOJOTHUECKUX
00BEKTOB; BHIOMPATh OCHOBHEIC
METO]Tbl MOHUTOPUHTA
COCTOSIHHSI OKPY>KAIOIIEH cpeabl
B-IIK-6 BrageTs: 0CHOBHBIMU
METOJIaMH 3KOJIOTHYECKOrO,
TIO3UMETPHUIECCKOTO H
OHMOJIOTHYECKOT0 MOHUTOPHHTA
SKOJIOTHYECKOT'0 COCTOSHHS
MOJAHAA30PHBIX TEPPUTOPUIA

3- I1K-3.1 3HaTh BUALI
PaAMOAKTUBHBIX M3TYYCHUH U
HUX B3aUMOJICHCTBHUS C
BEILIECTBOM; MEXaHU3M
OHOJIOTHYECKOT0 JCHCTBUS
MOHHU3UPYIOIINAX H3ITy9IeHUH;
Te4eHne, POpMBbI U KPUTEPHUU
TUATHOCTHKH JTy4eBOU OOJIE3HM;
- 3HATh MIPUHIIAIIBI
HCIOJIE30BaHMS,
PaAMOHYKIIUIOB, MEYEHHBIX
MMM COCAVMHEHUN ¥ HCTOYHHKOB
MOHHM3UPYIOIIUX U3TyUdEeHUH -
3HATh THIIBI SACPHBIX
MIpEBPALICHUM, OCHOBBI
paaranroHHON 0€301acHOCTH;
TOKCHKOJIOTHIO Hanbolee
OITaCHBIX PaJOaAKTUBHBIX
H30TOIOB

V-IIK-3.1 - ymeTb 101b30BaThCA
BCEMH IpUOOpamMu 1
MaTepuagaMu, He0OXOUMbIMH
JUTSI TIPOBEICHUS
PaAMOIOrHUECKUX
HCCIIEA0BAHUM - YMETh
OMNPEACTUTh 103y U MOIIHOCTh
JIO3bI OOJTYUIECHHSI C TIOMOTIIBIO
JIO3UMETPOB U PaCYETHBIM
METOJIOM - YMETh U3JIaraTh
pe3yIbTaThl
AKCIIEPUMEHTAIBHOM paboThI B
BHJIE IOKJIAJIOB U ITPE3eHTAIUI
B-IIK-3.1 - BiiageTs HaBBIKAMU
MTOATOTOBKY K paboTe u
WCTIOJIb30BAHUS PAIHOMETPOB H
JIO3UMETPOB; MCTIOIH30BaAHUS

JIP Ne7,8
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Cpe/ICTB MHUBH Y aTbHOM
3aIHUTH TIpH padboTe ¢
PalMOaKTUBHBIMU BEIIECTBAMH,
- BJIJICTh MPUHIUIIAMH
0OpMIICHHUS OTYETOB
JKCIIEPUMEHTA

Tema 4.2. Xpomaro-macc-
CHEKTPOMETPHUS

3-1IK-6 3HaTh: OCHOBHBIE
HOPMAaTUBHbBIC JIOKYMEHTHI U
MIPUHIIAITEI HOPMUPOBAHUS,
HCIIOJIb3YEMBbIE JIJISl OLICHKU
9KOJIOTHYECKOTO COCTOSTHHS
TEPPUTOPUIL

VY-IIK-6 YMeTh: IpoBOAUTH
0TOOPHI TIPOO BOJIBI, IOYBHI,
BO3/yXa M OMOJOTHIECKUX
00BEKTOB; BHIOMPATH OCHOBHEIE
METO]Ibl MOHUTOPHHTA
COCTOSIHUS OKPYKaIOWIEH Cpeibl
B-IIK-6 Bnagets: OCHOBHBIMHU
METOAaMH 3KOJIIOTHIECKOTO,
JO3UMETPUIECKOTO U
OMOJIOTUYECKOT0 MOHUTOPUHTA
AKOJIOTHYECKOTO COCTOSHHS
NOAHAA30PHBIX TEPPUTOPUIA
3-T1K-3.1 38aTb BUALI
PaAMOAKTUBHBIX M3ITYICHUH U
HX B3aUMOJCHCTBUS C
BEIIECTBOM; MEXaHU3M
OMOJIOrMUECKOr0 JICHCTBHS
MOHHU3UPYIOIINX M3JTyUCHUH;
TedeHune, POPMbI U KPUTEPUH
JIUarHOCTHKH JIY4eBOU O0JIC3HH;
- 3HATh MIPUHIIUIIBI
HCTIOJIb30BaHMUS,
PaAMOHYKIIUIOB, MEYEHHBIX
MU COSIMHEHUH U ICTOYHUKOB
MOHHM3UPYIOIINX U3ITydeHUH -
3HATh THIIBI SIEPHBIX
MIpeBpaIeHU, OCHOBBI
paaranroHHON 0€301aCHOCTH;
TOKCHKOJIOTHIO Hanboiee
OIMAaCHBIX PaTHOAKTHBHBIX
H30TOTIOB

V-IIK-3.1 - ymeTh M0JIb30BaThCs
BCEMH IpUOOpamMu 1
MaTepuagamMu, HeoOXOUMBIMH
JUTSL TIPOBEICHUS
PaAMOIOTHYECKUX
WCCIIe/IOBAaHUN - YMETh
OTIPENENIUTh 03y U MOIIHOCTh
J103bI OOTY4EHUS C TIOMOLIBIO
JIO3UMETPOB U PACUETHBIM
METOJIOM - YMETh U3JIarath
pe3yIbTaThl

JIP Ne9
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AKCTIEpUMEHTATBLHOU pabOTHI B
BHUJIC JIOKJIAJIOB U TIPE3CHTAINN
B-IIK-3.1 - Bi1afgeTh HaBBIKAMU
MTOATOTOBKH K paboTe u
HCTIOJIb30BaHUS PATHOMETPOB U
JI03UMETPOB; UCIIOIb30BaHHUS
CPEICTB MHIUBUAYAIBHOMN
3aIUTHI IPU PadboTE C
PaAMOAKTUBHBIMU BEIICCTBAMH,
- BJJICTh MIPUHIMIIAMH

0o OopMIICHUS OTYETOB
JKCIIEpUMEHTA

Pasnen 1-5

3-IIK-6 3naTh: OCHOBHBIE
HOPMAaTUBHBIE TOKYMEHTHI U
MIPUHLMIIBI HOPMUPOBAHUS,
HCHONb3YyeMble I OLEHKH
9KOJIOTHYECKOTO COCTOSHHUS
TEPPUTOPUI

VY-IIK-6 YMeTb: mpoBOANUTH
0TOOpPHI ITPOO BOJIBI, TIOYBHI,
BO3/yXa M OMOJOTHUECKUX
00BEKTOB; BEIOMPATH OCHOBHEIE
METOAbl MOHUTOPHHIA
COCTOSIHUSL OKPY’KAIOIIEH Cpebl
B-IIK-6 BrageTts: OCHOBHBIMU
METOAAMH 3KOJIOTHUECKOTO,
JO3UMETPUYECKOTO U
OMOJIOrHYEeCKOr0 MOHUTOPUHTA
9KOJIOTHYECKOTO COCTOSHHUS
MOAHA/A30PHBIX TEPPUTOPUNA

3- I1K-3.1 3HaTh BUALI
PaINOaKTUBHBIX U3ITYYECHUH U
HMX B3aUMOJICHCTBHUS C
BEIIECTBOM; MEXaHU3M
OMOJIOTUYECKOT0 ACHCTBUSA
HOHU3UPYIOIUX U3ITy4CHHI;
TedeHue, GOpMbI U KPUTEPUH
JMarHOCTHKH JIy4eBOU O0JIe3HH;
- 3HaTh IPUHLUIIBI
HCTOJIb30BaHMS,
PaINOHYKIINIOB, MEYEHHBIX
MU COCTMHEHUI U ICTOYHUKOB
HMOHU3UPYIOIINX U3ITYIECHHH -
3HATH TUIIBI SIEPHBIX
MIpEBPALCHHM, OCHOBBI
panuaIoHHOM 0e30MacHOCTH;
TOKCHKOJIOTHIO Hanboiee
OTIACHBIX PAIHOAKTHBHBIX
H30TOIIOB

V-IIK-3.1 - ymeTb 101b30BaThCA
BCEMH MTPpUOOpaMu 1
MaTepHuajamMy, He0OXO0AUMBIMHU
JUIsL TIPOBEJICHUS
PaznoJIOrMYECKUX

i
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HCCIIEIOBaHUH - YMETh
OTIPEETUTH O3y ¥ MOIITHOCTH
JIO3bI OOJIYICHHS C TIOMOIIIBIO
JIO3UMETPOB U PACUETHBIM
METOJIOM - YMETh U3JIaraTh
pe3yIbTaThl
JKCIIEPUMEHTAIBHOM paboThI B
BHJIE IOKJIAJIOB U MTPE3CHTAIIUH
B-IIK-3.1 - B1ageTs HaBBIKAMU
MTOJITOTOBKY K paboTe U
WCTIOJIb30BAHUS PAIHOMETPOB H
JIO3MMETPOB; UCITOIB30BAHHS
CPEICTB HHAUBUAYAIBHOM
3aIUTH TIpH paboTe C
PaAMOaKTUBHBIMA BEIIECTBAMH,
- BIAJCTh MPUHIUATIAMHU

0 OpMIIEHUS OTYETOB
JKCIIEPUMEHTA

ITpomeskyTOUYHAS aTTECTANUSA

3auer ¢ OIleHKOH

3-I1IK-6 3HaTh: OCHOBHBIE
HOpPMAaTHUBHBIE IOKYMEHTHI U
MIPUHIIAIIEI HOPMUPOBAHUS,
HCTIONB3YEMBIE [T OLIEHKU
3KOJIOTUYECKOT'O COCTOSTHUS
TEPPUTOPUI

VY-IIK-6 YMmeTb: mpoBOAUTH
OTOOPHI ITPOO BOJIBI, TIOYBHI,
BO3/yXa W OMOJOTHIECKUX
00BEKTOB; BHIOMPATH OCHOBHEIE
METOJIbl MOHUTOPHHTA
COCTOSIHHSI OKPYXKArOIIel CpesIbl
B-IIK-6 BiazgeTs: 0CHOBHBIMU
METOJIaMH 3KOJOTHYECKOT0,
JO3UMETPUIECKOTO U
OHMOJIOTUYECKOT0 MOHUTOPHHTA
9KOJIOTUYECKOTO COCTOSTHHS
MOAHA/A30PHBIX TEPPUTOPUNA

3- I1K-3.1 3HaTh BUALI
PaAMOAKTUBHBIX M3ITYICHUH U
WX B3aMMOJICHCTBUSA C
BEIIECTBOM; MEXaHU3M
OMOJIOTUYECKOTO ICHCTBHUS
HOHU3UPYIOIUX U3ITyUeHHIA;
TeueHune, GOpPMbI U KPUTEPUH
JMUATrHOCTHKY JTy9eBOU OOJIC3HH;
- 3HATh MIPUHIIUIIBI
HCTIOJIb30BaHMUS,
PaMOHYKJINIOB, MEYEHHBIX
MU COCTUHEHUI U ICTOYHUKOB
HMOHU3UPYIOIINX U3ITYIECHHH -
3HATH THIIBI SIEPHBIX
MpeBpaIeHUH, OCHOBBI
panuanroHHOM 6e30MacHOCTH;
TOKCHKOJIOTHIO Hanboee

3aueTHbIN OUIIET
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OTACHBIX PaJMOAKTHBHBIX
H30TOTIOB

V-IIK-3.1 - ymMeTh M0JIb30BaThCs
BCEMH IMPUOOpaMHu 1
MaTepHaiaMu, He0OXO0IUMBIMU
JUTSI TIPOBEICHUS
PaIMOIOTHYECKUX
WCCIEIOBAHNN - YMETh
OMPEACTUTH JJ03Y U MOIIHOCTh
JI03bI OOJTYUEHUS C TIOMOIILIO
JIO3UMETPOB U PACUETHBIM
METOJIOM - YMETh H3JIarath
pe3yIbTATHI
AKCIIEpUMEHTAIBLHOM pabOTHI B
BHUJIC JIOKJIAJIOB U TIPE3CHTAINN
B-IIK-3.1 - B1ageTs HaBBIKAMU
MTOJITOTOBKH K paboTe 1
HCTIOb30BaHUS PATHOMETPOB U
JI03UMETPOB; UCIIOJIb30BaAHHMS
CPEACTB UHIUBULYAIBHOMN
3aIUTHI IPA PaboTe C
PaTMOAKTUBHBIMH BEIIECTBAMH,
- BJIaJIETh NIPUHIUIIAMHA
0OpMIICHUS OTYECTOB
9KCIIEpPUMEHTA

B cmonbye 2 nepeuucnsiomcs memvl/pazoenvt OUCYUNIUHBL NOJHOCHbIO UTU 00bEOUHEHHbLE
SPYRNAamu 8 Cmpo2omM cOOMEeMCmeuU ¢ paboueri npocpammon OUCYUNTIUHDBL.

B cmonbye 3 no xascooii meme/pazoeny unu epynne mem/pazoenos yKazol8aromcs KOMnemeHyuu
unu wacmu xomnemenyuti uz n.l «llepeuens naanupyemvix pesynbmamos o00y4YeHUA NO
OUCUUNIUHE...», KOMOpble OOJNHCHbL OblMb  CHOPMUPOBAHbL Y  0OVHAIOWUXCS NPU  U3VUEHUU
memvl/pazoena uiu epynnvl mem/pazoenos.

B cmonbye 4 no xasicooii meme/pazoeny unu cpynne mem/pasoenos yKaswvlearomcs OYeHouHble
cpeocmea (Oenosas u/unu ponesas uepd, Keuc-3a0ada, KOJILIOKEUYM, KOHMPOIbHASL paboma, Kpye/vlll
cmol, OUcKyccus, nojemuka, oucnym, oOebamsl, nopm@oauo, npoekm, paboyas mempaoy,
PA3HOYPOBHEBbIE 3A0auU U 3A0AHUS, pacuemHo-epaguieckas paboma, UHOUBUOYANbHbIE OOMAULHUE
3a0anus, pegepam, 00Kk1ad, coobueHue, cobecedosarnue, meopueckoe 3a0anue, mecm, mpeHaxjicep,
acce u m.0.), KOMOPbIMU KOHMPOIUPYIOMCS CHOPMUPOBAHHOCTIb KOMREMEHYUll Uiy UxX yacmeti no
memam/pazoenam OUCYUnIuHbl.
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2. Onucanne nokasaresjeid ¥ KpUTEPUEB OLCHMBAHUS KOMIIETEHIIMI HA Pa3IMYHbIX 3TANAaX X ()OPMHPOBAHUS, ONIMCAHUE IKAJI OLlCHUBAHHUS
KoHeuHbIMu pe3yibTaTaMd OCBOEHMsI IPOTpaMMbl JUCLUIUIMHBL SABISIOTCA C(OPMUPOBAHHBIE KOIHUTHUBHBIE JIECKPUIITOPBI «3HATh», «YMEThY,

«BIJIAZIETH», PACIIMCAHHBIE 10 OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE MpHUBEAEHBI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IPOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/1a y4eOHBIX 3aHATHHA U CaMOCTOSITEIbHOIN paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMN HA KaX/IOM dTare: HOPOTOBbIi, IPOJABUHYTHIN U BEICOKHIA.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHsI % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Bobicokuii TBopueckas IeATENbHOCTh | BKiarouaem Huxcecmoswuii yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHE CaMOCTOSTEIILHO PUHIUMATh PELICHNE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
Bce 6uowi komnemenyuti ymeHuil B Oonee mmpokux | CTyAeHT MOKET JI0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: TEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOPOIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbBL oOpasity, Oonbleil oyel | caMOCTOSITENFHO HalJEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | HCTOYHHKOB U WILTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKESHHS MU 00OCHOBBIBATH 75-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHo
IToporossrit PenponyktuBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBnerBoputenbHo/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTHUYECKU KOHTPOIUPYEMBI MaTepHall. 60-64 E/Mlocpencrsetto
/3adreHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Hu:xe noporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIIUSAMU B

CTAaHJAPTHBIX CUTyalluAgX.

3aureHo

15



OueHuBanue pe3yabTaToB OOY4YEHHsS CTYIEHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJISl U TPOMEKYTOUHOM aTTeCTal|u.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIAa OIICHOYHOTO cpeacTtBa U mpuBojsaTcs B 1. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TIPU U3yYEHUU JUCLMILTMHBI oripenaensercs no tabmauie. [lpu aTom cienyer moOHUMATh,
4TO TpaHHWIA MEXKIYy YPOBHIMH JUIS KOHKPETHBIX pPE3yJbTaTOB OCBOEHHUS 00pa3oBaTeIbHON
POrpaMMbl MOKET CMENIaThCsl.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKMH NnpOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawlil BbICOKUUL
BbICOKUL Nnopo2086bill
IIPOJIBUHYTBIN NPOJABUHYTBIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
Nnopo2osbiii NnpPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN NOPOrOBbIN
HIDKE TOPOFOBOIO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKEe IOPOroBOro -

3. MeTonnyeckne MaTepuasbl, onpeaesomue Npoueaypbl OleHUBAHUS 3HAHMIA, YMeHHUI,
HABBIKOB MJIM OINBITA JeSITEJIbHOCTH, XAPAKTEPU3YIOIIUX 3TANbl GOPMHUPOBAHMA KOMIIETEHIIUIA.

PeliTunroBas oneHka 3HaHUMN ABJIETCS MHTETPAJIbHBIM IOKa3aTeJIEM KauecTBa TEOPETUUECKUX U
MPAaKTUYECKUX 3HAHUW M HABBIKOB CTYJIEHTOB IO JUCUUIUIMHE U CKJIQJbIBAETCS U3 OIEHOK,
MIOJIyYEHHBIX B XO/I€ TEKYIIIEr0 KOHTPOJIS U POMEKYTOUHOM aTTeCTal1H.

Texymmii KOHTPOJIb B CEMECTPE MPOBOIUTCS C IETbI0 00ECIIeYeHUsI CBOEBPEMEHHON 00paTHOM
CBSI3H, JUUIsl KOPPEKLUHU 00ydeHUs!, aKTUBU3ALUU CAMOCTOATEIbHOM paboThI CTY/IEHTOB.

[IpomexyTrouHass arrectauusi MpeAHAa3HauYe€Ha JUIsi OOBEKTUBHOTO MOATBEPKACHUS U
OLIEHUBAHMSI JOCTUTHYTHIX PE3yJIbTaTOB 00YUEHHUs IOCIE 3aBEPIICHHS U3YUYE€HUS TUCIUITIIMHBI.

Texyuuii KOHTPOJIb OCYIIECTBISETCS /Ba pa3a B cemecTp: KoHTposabHas Touka Ne 1 (KT Ne 1) u
koHTposbHas Touka Ne 2 (KT Ne 2).

PesynbTarhl Tekylero KOHTPOJIE W MPOMEKYTOYHOW aTTECTAllUd MOJBOASATCS IO IIKaje
0aTbHO-PEUTUHTOBON CHCTEMBI.

Bua xontposs JTtan peiiTHHIOBOI crucTeMbl OLeHOYHOE Bauan
cpeacrso MuanmyMm Makcumym

Texymmuii KonTpoabHas Touka Ne 1 18 30
Onenounoe cpeacto Ne 1.1 JlaGoparopHas 3 5
pabora No 1
Onenounoe cpenctBo Ne 1.2 JlabopaTtopHast 3 5)
pabora No 2
Onenounoe cpeacto Ne 1.3 JlaGoparopHas 3 5
paborta No 3
Onenounoe cpeactro Ne 1.4 JlabopaTopHas 3 5
pabota Ne 4
Onenounoe cpeacto Ne 1.5 JlaGopaTtopHas 3 5
pabora No 5
Onenounoe cpencto Ne 1.6 JlaGopartopHas 3 5
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paborta Ne 6
KonTpoabHasi Touka Ne 2 17 30
Onenounoe cpenctBo Ne 2.1 JIabopaTtopHast 3 5)
paborta Ne 7
Onenounoe cpenctBo Ne 2.2 JlabopaTopHast 3 5)
pabora No 8
Onenounoe cpeactro Ne 2.3 JlabopaTopHas 3 5
pabora No 9
Onenounoe cpenctro Ne 2.4 3amgauu (5 mit.) 8 15
IIpoMesKy TOUHBII 3auer 25 40
OrneHOYHOE CPEeNICTBO — 3aUeTHBIN OMIIeT 25 40
HUTOI'O no ucuuninye 60 100

IIpouenypa oneHUMBAaHMS 3HAHUK, YMEHMM, HAaBBIKOB IO JUCHMIUIMHE «/HCTpyMeHTaIbHBIE
METO/Ibl aHAIN3a PAJUALIMIOHHOTO M XUMUYECKOI0 3arpsI3HEHUS» BKIIIOYAET yYET YCIEIIHOCTHU 110 BCEM
BUJIaM OLIEHOYHBIX cpeacTB. OleHKa KauecTBa MOArMOTOBKH BKJIIOYAET TEKYILYK0 U IPOMEKYTOUHYIO
aTTeCTaLUIO.

Texkymmii KOHTPOJIb MpencTaBiIseT co00il MPOBEPKY YCBOEGHMsI y4eOHOIO Marepuana, peryssipHO
OCYIIECTBIISIEMYIO Ha MPOTSHKEHUN 00yYEeHHUS Ha KaKAO0H JTabopaTopHOi padoTe.

Texymmii KOHTPOJIb OCYHIECTBISIETCS B (OpMe OT4eTa Mo JIAOOpaTOPHBIM paboTaM U Pe3yiIbTaTM
pelIeHus 3a1a4 1o TeMaM.

dopmMoil TPOMEeKYTOYHOI0 KOHTPOJISI SBIISIETCA 3a4eT, Oajulbl 32 KOTOPBIH BBICTABIISIOTCS 110 UTOraM
YCTHOTO OIIpOCa Ha 3a4eTe.

[To OKOHYaHHMU OCBOEHHUS NUCLMILIMHBI MPOBOJUTCS MPOMEXKYTOYHAs aTTecTallds B BHUJE 3ayeTa.
DNEeMEHTOM JIOMyCKa CTYJEHTa K 3a4eTy SBJSAETCS, IMOMHMMO BBIIIOJHEHHBIX M 3alUIIECHHBIX
71a00paTOpHBIX paboT, MPEIOCTaBICHUE UM KOHCIEKTOB MO0 HECKOJIBKMM TeMaM JJisi CaMOTIOATOTOBKU
B CEMECTpE.

3ayeT mnpeAHa3HAaYeH M OLEHKU padoThl OOyyaromierocs B TEYEHHE BCEro CpoKa H3yYeHHs
JUCHUIUIMHBI ¥ TpPU3BaH BBIIBUTH YPOBEHb, IPOYHOCTh M CHCTEMAaTUYHOCTh IOJTYYEHHBIX
0o0yyaromuMcsi TEOPETHUECKUX 3HAaHUM W YMEHMH, TNPUBOIUTH MPHUMEPHl MPAKTUUYECKOTO
UCIIOJIb30BAaHUsl 3HaHWHM (HampuMmep, TMPUMEHATh UX NOpU paboTe ¢ MHKpOIpenapaTamu),
npuoOpeTEeHNs] HAaBBIKOB CaMOCTOATENBbHOM paldoThl, pa3BUTHS TBOPYECKOTO MbIIUIeHUsA. [lpu
BBICTABJICHUU MTOTOBOM OIICHKU NMpUMEHSETCs] OalIbHO-pEHTHHIOBasi CUCTEMa OLEHKHU PE3yJIbTaToB
o0OyueHusl.

Onenka chopMHUPOBAHHOCTH KOMIIETEHIIMI Ha 3a4eTe AJs TeX 00ydarollUXcs, KOTOpbIE MPOMYCKaIn
3aHSTHS U HE Y4acTBOBAJIM B IIPOBEPKE KOMIIETEHIIMI BO BpEeMs M3yUEHUS TUCLUIUINHBL, IPOBOJUTCS
nocjie MHANBUAYAIBHOIO co0ece0BaHUs C MPENoiaBaTeieM M0 MPOIMYIIEHHBIM WIH HE YCBOCHHBIM
00yJaromuMcs TeMaM ¢ MoCceTyIoeii OIEHKONW CaMOCTOSTEIbHO YCBOCHHBIX 3HAHHUM Ha 3aueTe.
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4. TunoBble KOHTPOJIbHbIE 3aJaHNS WU HHbIEC MAaTePHAJIbl, He00X0IUMBIE 1JIsl OLICHKH 3HAHM,
YMeHHUii, HABLIKOB

OIIeHO‘lHLIe cpeacrea NNIPOMEKYTOYHOI0O KOHTPOJIHA

3auet no aucuuiUinHe «MHCTpyMeHTalbHbIE METO/IbI aHAIN3a PAIUAIIMOHHOTO U XMMHYECKOTO
3arpsi3HEHUs» MPOBOJIUTCA B KOHIE ceMecTpa. [JomycKoM K 3a4eTy SIBJISE€TCS BBHIIIOJHEHHUE CTYEHTOM
ceMH J1JabopaTOpHBIX paboOT cemMecTpa U MPEAOCTaBICHHUE M0 HUM OTYETOB, a TaKXKe MPEeJI0CTaBICHUE
KOHCIIEKTa I10 TEME CaMOIIOArOTOBKM. Bo BpeMs »53K3aMeHa CTYAEHT Ciy4ailHbIM 00pa3oM
«BBITSTUBAET)» 3aUETHBIN OWJIET U OTBEYAET HA €r0 BOMPOCHI: KOHCIEKTUBHO — HA 3a4€THOM JIUCTE, a
TaK>Ke YCTHO.

TuroBele BOITPOCHI

MUHUCTEPCTBO OBPA3OBAHUSA U HAYKU POCCUMCKOMN ®EJEPAIIUU
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIETO TIPO®ECCUOHAJIBHOI'O OBPA30OBAHUA
«HauuoHanbHbIN UCCIEA0BATENbCKUN A1epHbIA YHUBEPCUTET «MU D)
OOHMHCKNH MHCTUTYT ATOMHOM HEPreTHUKHU —
¢bumran peneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS BHICIIIETO
npodeccuoHanbHOTO 00pa3oBanus «HarmoHanbpHEIN HecaenoBaTeNbCKUH saepHbli yHuBepcuteT « MUDN»

Otnenenue SInepHoi PU3NKKM M TEXHOJIOTHI

Hamnpasnenue/ 06.03.01 «buosorus»
CnenuanbHOCTh
[Tpoduns/ «brnomeuIMHCKNE HCCIIEOBAHUS
Crenmanuszanus
Jlucuuruiaa «MHCTpyMEHTaNIbHBIE METO/IbI aHAJIN3A PAIUALIMOHHOTO U XMMHUYECKOTO
3arpsi3HEHUS»
BOITPOCHI K 3AYETY

1. UncrpymenTtanbHble MeTO bl aHanu3a. Kiaccudukanus u o01acTb NpuMEHEHHUSL.

2. XapaKTepUCTUKH HHCTPYMEHTANbHBIX METOJIOB aHajn3a, MCIOJb3yeMble MPH WX BBIOOpE IS
pelieHuss KOHKpETHOW 3amauu (00JacTh NMPUMEHEHHs, HOMEHKJIATypa OMpeNesieMbIX BEIIECTB,
JAana3oH  ONPEACISIEMBIX  KOHUEHTpALWM, JIMHEMHOCTh,  CEJEKTHUBHOCTH  ONPEHCIICHUS,
MIPOU3BOUTENBHOCTD U T.11.). [laTh onpenencHusI.

3. Kputepuu olieHkH MpaBUIBLHOCTH PE3YIbTATOB AHAIUTUYECKUX U3MEPEeHHI (Tpeaen 0OHapyKEeHUs
Y YyBCTBUTEJIHHOCTh METO/Ia, BOCIIPOU3BOIUMOCTh, TOUHOCTh M TIPABUIIHHOCTB ).

4. I'pagyupoBka 00OpYIOBaHMS: METOJ TPaAyHPOBOYHOTO Trpaduka, METOJ CcTaHIAapTa, METOH

no6aBok. Pacder u cratucTrueckast OleHKa mapaMeTpoB TPalyHpOBOYHOTO TpaduKa.

DIEKTPOXUMUYECKUE CUCTEMBI M MPOIECCHI B HUX. DJIEKTPOXUMHUUECKas TUeHKa.

DIIEKTPOXUMUYECKUE CUCTEMBI U MPOLIECCHI B HUX. ['aIbBAaHUUYECKUI DJIEMEHT.

7. Tumbl  DIIEKTPOMNOB, WCIONB3YEMBIX B DJJIEKTPOAHATUTHUYECKUX METOJaX: oOpaTUMble U

HeoOpaTHUMEbIe, TIEPBOTO M BTOPOTO POJIa, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC, HOHOCEIEKTUBHBIE

[ToTenumomeTpust u nonomeTpusi. CTaHIapTHBIE U pealibHbIEe TOTEHIMANbI. Y paBHeHue HepHcra.

9. TwumBI 3JIEKTPOJIOB, HCIIOJIB3yEMbIX B TOTCHIIMOMETPUHU. Y CTPOMCTBO AJIEKTPOJIOB CPAaBHEHUS.

oo

o
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10.MoHOCEeneKTUBHBIE SJEKTPOABL: KiIaccupukamus u ycTporcTBo. KodphuIMEHT ceneKTUBHOCTH.
CTeKJISTHHBIN 3JIEKTPOJ U €r0 YCTPOUCTBO.

11.IloreHmoMeTpUYECKOE THUTPOBAHUE: METOJbl TUTPOBaHUA M BbIOOp 3neKkTpogoB. Ckayek
NoTeHIMAaa U (PaKTOPHI, OKA3bIBAIOIINE BIUSHUE HA €T0 BEJTHUUHY.

12 .Kpussle TuTpoBanusi. CiocoObl HAXOXKAECHUSA KOHEYHON TOUKU TUTPOBAHUS.

13.5IBneHust Ha ANEKTPOJAX MPHU MPOXOXKIECHUH MOCTOSHHOTO JIEKTPUYECKOTO TOKA. DINEKTPOHAS
NOJIIpU3aLus, IEPEHANPSIKEHUE U €0 BUJIBI.

14.Bonsramnepomerpus. Cxema siueiiku, poiib (poHOBOro 3nekrponuta. [Ipupona auddy3noHHOTO
TOKA.

15.KauecTBeHHBII M KOJMYECTBEHHbIN BOJIBTAMIIEPOMETPUYECKUHA aHAINW3 M €ro pa3HOBHUIHOCTH.
BosnbraMiiepHblie KpUBBIE.

16.AMnepomerpuyeckoe TUTpOBaHUE. THIBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHMSL.

17.Kynonomertpus. TeopeTnueckne 0OCHOBbI METOAA. DJIEKTPOIN3 U 3aKOHbI Dapajiesi, BBIXO/ 110 TOKY.

18.Ilorennmocraruyeckas U amrnepocTaTudeckasi KyJTOHOMETpusi 3aBUCUMOCTb CHUJIbl TOKA OT BPEMEHHU
anekTpoau3a. KonmuecTBeHHBIN aHaIU3.

19.0nekTpuyeckas MPOBOAUMOCTb PACTBOPOB 3JIEKTPOJIUTOB (3JIEKTpUUYECKasl MOJBUXKHOCTb HOHOB,
Yyclla IEPEeHOoca, yAeIbHasl, SKBUBAICHTHAs U MOJISIPHAsI IPOBOJUMOCTB ).

20.IIpsiMOit KOHIYKTOMETPUUYECKUI aHaIN3: IPUMEHEHHE, IPEUMYIIEeCTBA U HEOCTATKH.

21.KoHayKTOMETpUYECKOE TUTPOBAHUE, BUJ] KPUBBIX TUTPOBAHHSL.

22.1llkana 5>IEKTPOMArHUTHBIX BOJIH M KiJIacCU(UKALMSA CHEKTPAIbHBIX METOAO0B aHalu3a.
W3mepsiemble BETUUUHBI B CIIEKTPOPOTOMETPHUH.

23.Knaccudukanus CneKTpajJbHbIX METOJI0B, OCHOBAaHHBIX HA WCIYCKAaHUU U TOIJIOLIEHUU 3HEPTUU
BEIIECTBOM.

24.CrekTpbpl MCIyCKAHUS W TOIJIOLIEHHSA. ATOMHBIE CIEKTPbl B ONTHYECKOM J[MANa30HE MLIKaJbI
AJIEKTPOMAarHUTHBIX BOJIH.

25.MonexynsipHble CHEKTPbl UCITYCKAHUS U MTOTJIOLICHUS.

26.B030yx/IeHHEe CTICKTPOB U MHTEHCHUBHOCTh CIIEKTPATBHBIX JIMHAN

27.KonanuecTBeHHbIE 3aKOHOMEPHOCTH IOIJIOUIEHUSI 3JIEKTPOMArHUTHOIO H3JIY4YEHUs BELIECTBOM.
[TpuunHb OTKIIOHEHUS OT 3aKoHa JlambGepTa-byrepa-bepa.

28.MeTo/161 U3MEpPEHHs ONTUYECKOH MIIOTHOCTH PACTBOPOB.

29.MonexynsipHast cniekrpodoromeTpuss B YO u Buaumoi obmactu cnekTtpa. OnTHdueckas cxema
npubOpoB.

30.ATomMHBIE CIeKTpel M WX Bo30OyxkaeHue. [IpUHIMIBI aTOMHO-dMHUCCHOHHOTO, AaTOMHO-
abCcOpOLIMOHHOTO CIIEKTPAILHOIO aHAJIN3a.

31.IInamenHass (GOTOMETpPHUS W aTOMHO-DMUCCHOHHAs criekTpomerpus. OCHOBBI MeToIa, 0011acTh
IIPUMEHEHHS.

32.AToMHO-abcopOIMoHHas criekTpoMeTpust. OcHOBBI MeTo1a. CIIEKTpalTbHBIC HCTOYHUKH.

33.biok-cxemMbl M mapaMeTpbl MpUOOPOB JIi aTOMHOIO CIEKTPAaJbHOIO aHaiMu3a. Y CTpPOHCTBa
aTOMMU3ALNH U BO30YKIEHHS CTIEKTPOB.

34 MactpymeHTanbHas xpomarorpadus. Knaccugpukamus xpoMmaTorpadpuueckux METOJI0B M 00J1acTb
UX IPUMEHEHHUS.

35.IIpouiecchl, MPUBOMAIIME K pa3JeNeHHI0 KOMIIOHEHTOB CMECH, U KpPUTEpUHU pasJelieHus B
xpomarorpadumu.

36.Xpomatorpapuueckue napamerpsl. Mnentudukanus KOMIOHEHTOB CMECH.

37.KonmaecTBeHHBIH Xpomarorpadudeckuii aHaim3. MeTo1bl HOpMHUPOBKH, BHEIITHETO U BHYTPEHHETO
CTaHzaapTa.

38.Konrenmus TeopeTHIecKux Tapeiok. Ypasaenue /[xeiimca u MaprtuHa.

39.Teopus yaepxuBanus (xpomarorpaduyeckoil NoABMKHOCTH). YpaBHeHHe Ban-Jleemrepa.

40.bnok-cxema xpomarorpada u Ha3HaYCHHUE OTACITBHBIX OJIOKOB.

41.]J1eTeKTOophI It ra30BOM M KHUJIKOCTHOM Xpomarorpaduu.

42.CrucTeMbl paIHalliOHHOTO KOHTPOJISI 3arps3HEHUST OKPYKAFOIIEH CPeIb.

43.]J103UMeTpHI. W3mepurens MOIIHOCTH /103bI  (PEHTTE€HOMETD). N3meputens MoUIHOCTH
SKCIO3UIMOHHON 03Bl [ -u3mydenns.
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44 Panmuometp-no3uMeTp. PaguomeTpsl 111 u3MEpeHus 0-3arpsi3HEHHOCTH MTOBEPXHOCTEH.
45 KoHTposlb  BHEHIHEro  OOJydYeHHs  IIepcoHaja. OcHOBHass  1eJIb  WHJIUBUYAJIBHOTO
JIO3UMETPUYECKOTO KOHTPOJIS BHEIITHETO HOHU3UPYIOIIETO H3TyUeHUS.

KpnTeplm N IMIKaJa OICHUBaAHUA

Ouenka KpuTepuu oneHkn

3auTeHo BeicraBisiercss Tpu  COOTBETCTBHM MapaMeTpaM SK3aMEHAI[MOHHOU
24-40 IIKAJIbI HA YPOBHSIX «OTJIMYHOY, «XOPOII0», KYJAOBICTBOPHTEIHLHOY.
Hesaureno BricTaBisieTcss mpu  COOTBETCTBHU IapaMeTpaM dSK3aMEHAlMOHHOW
23 v MeHbIIIe IKJIbl HA YPOBHE «HEYIOBJIETBOPUTEIHLHO.

Kpurepuu orieHuBaHus KOMIETEHINH (pe3yIbTaTOB):

3adeTHbIE BOMPOCHI HAINPABJICHBI HA BBISBICHHUE YPOBHSI OCBOEHHUs OOydYarolMMHUCS 3HAHUMU,
YMEHHMI M HaBBIKOB MO KomIiieTeHIUsAM kKypca MMA PuX3. JlanHbie BOMpOCHl MO3BOJISIIOT OLEHHUTH
CTENEeHb OCBOCHUSI KOMITETCHIINH:

- cBOOOIHOE BIIaJICHUE TEOPETUUECKUM MAaTEPUAIOM 110 AUCHUILINHE;
- IPaBWJIBHOE IPUMEHEHUE CIIELUATIbHON TEPMHUHOJIOTUH;

- BJIaACHUC U MTPAKTUYCCKOC MPUMCHCHUC MCKIIPECAMETHBIX CBﬂSCfI;
- WIIIOCTPUPOBAHUEC TCOPCTUUYCCKHUX MOJ0KEHUU KOHKPCTHBIMU IIPUMCPAMU.

B ycranoBnenHnoe Bpemsi oOydaromiuecss TOJDKHBI J1aTh Pa3BEPHYTHIM OTBET Ha MpejiaracMble
BOIpOCHL. [Ipu mpoBepKe OTAETBbHO YUUTBIBAIOTCS PE3YIBTATHI IO pa3ieiiaM U3y4aeMOM JUCHHUILINHBI.

Omnucanue MKajbl OLICHUBAaHUA:

Ha 3ager BBIHOCIATCSI OCHOBHEIC TCOPCTUUCCKHUEC BOINPOCHI MO JUCHUINIMHEC W IPAKTHKO-
OpPHUCHTHUPOBAHHBIC BOIIPOCHI I TPOBCPKU IMPAKTHYCCKUX HABBIKOB W YMCHUA [PUMCHATH
IMMOJIYYCHHBIC 3HaHUSA B obnactn 0e30ITacCHOCTH KHU3HCACATCIbHOCTH. 3auer caacTcda YyCTHO, IIO
6I/IJ'ICTaM, B KOTOPBIX MPEACTABICHO 2 TCOPCTUYICCKUX H 1 HpaKTI/IKO'OpI/IeHTI/IpOBaHHHﬁ BOIIPOC U3
TUIIOBOI'O IICPCUHA.

3aureHo ¢ oneHkoi «OTanaHo» (36-40 6a/1J10B) CTAaBUTCS, CCIIH:
1. [ToHO packphITO coAepKaHUe MaTepuaia Ousera;

2. Marepuan WH3J0KE€H TPaMOTHO, B OMPEIEICHHOW JIOTHYECKON IMOCIIeI0BATEILHOCTH, TOYHO
HCIIOJIb3YETCS] TEPMHUHOJIOT U,

3. IlokazaHo YMCHHUEC UIIIOCTPUPOBATE TCOPECTUUYCCKUC IIOJIOKCHUA KOHKPCTHBIMU IIPpUMEPaAMU,
KapTaMi, IPUMCHATH UX B HOBOM CUTyalluu,

4.  TlpogeMOHCTpUpPOBAHO  YCBOEHHWE  paHEe  M3YYCHHBIX  COIYTCTBYIOIIUX  BOMPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYHUBOCTh KOMIETSHIINN, YMEHUH U HABBIKOB;

5. OtBer Mpo3By4all CaMOCTOATCIIbHO, 0e3 HaBOIAIIUX BOIIPOCOB;

6. I[OHYH_ICHBI OooHa — JABC HCETOYHOCTHU IIPU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB, KOTOPBIC
HCITPABIIAOTCA 110 3aMCYaHUIO.

3auTeHo ¢ oneHkoil «Xopomo» (30 — 35 6a/1J10B) CTaBUTCSA, €CITH:
OTBET YAOBJIETBOPSIET B OCHOBHOM TpPEOOBAaHUSM Ha OIEHKY «5», HO TPH 3TOM HMEET OJWH U3
HEJIOCTATKOB:

1. B u3n0xxeHnn 10omymieHbl HeOOIbITNE MPOOEIIbl, HE HCKA3UBIITHE COJIEP)KAHUE OTBETA;

2. HOHyHIeHI)I OIWH — JIBa HEAOYUETA MMPHU OCBCIICHHNHN OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJIICHHBIC
10 3aMCYAaHUIO 3K3aMCHATOPA,

3. I[OHyH_ICHBI omubOKka uiau Ooliee ABYX HCIOYCTOB IIPU OCBCHICHHWU BTOPOCTCIICHHLIX BOIIPOCOB,
KOTOPBIC JICTKO UCITPABJIAKOTCA MO 3aMCYaHNIO 9K3aMEHATOPA,
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3auTeHo ¢ OleHKOH «Y10BJIEeTBOPUTEILHO» (25-29 0a/1/10B) CTaBUTCS, €CIIH:

1. HemonHO WM HEMOCIIEAOBATENFHO PACKPHITO COACp)KaHWE MarTepuaia, HO IO0Ka3aHo ooIiiee
NMOHUMAHHC BOIpPOCa U MNPOACMOHCTPUPOBAHbBI YMCHUA, NJOCTATOYHBIC IJIA I[aJ’IBHeﬁIHeI‘O YCBOCHUA
Marepua’a;

2. HNmemuch 3aTPYAHCHUA WKW JOIIYHICHBI OIINOKH B OIpECaACICHUU HOHHTHﬁ, HCIIO0JIb30BaHHNH
TCPMHHOJIOTUH, UCITPABJICHHBIC IMOCJIC HCCKOJIbKHUX HABOJAIINX BOIIPOCOB,

3. IIpu HEMOJHOM 3HAHUU TEOPETUUYECKOTO M MPAKTHUYECKOTO MaTepuasa BBISIBICHA HEIOCTaTOYHAs
c(OpMUPOBAHHOCTh KOMIIETCHIIUNA, YMEHUNW U HABBIKOB, CTYIACHT HE MOXET NMPUMEHUTb TEOPHIO B
HOBOW CHUTYallHH.

He3auTteno ¢ ouenkoi «HeynoBiaerBopuTeibHO» (24 1 MeHbIIIEe 0AJIJI0B) CTABUTCS, €CIIU:
1. He packpbITO OCHOBHOE COZIep>KaHHE BOIIPOCOB B OUJIETE;

2. OOHapyX€HO HE3HaHWE WJIM HEMOHMMaHHWe OoJblIed uiau Hauboyiee BaXHOW 4YacTH Y4eOHOTO
MaTepHala, Kacalollerocs BOIPOCOB B OUIIETe;

3. JomymieHsl OMMOKN B ONPEACICHUN TMOHATHH, MPHU HCIIOJIB30BAHUHM TEPMHHOJIOTUH, KOTOPbHIE HE
UCIIPABJICHBI I10CJIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB.

OneHOYHbIE CPEICTBA TEKYIET0 KOHTPOJIS

Texkyummii KOHTPOJIb TpencTaBiIseT co00il MPOBEPKY YCBOEGHMsI y4eOHOIO Marepuana, peryasipHO
OCYIECTBIISIEMYIO Ha MPOTSHKEHUN 00YYCHHUS Ha KaXKAO0H JTabopaTopHOi padoTe.

Texymmii KOHTPOJIb OCYIIECTBIACTCS B (hOpME YCTHOTO OIpOCa Tepe1 BHIMOJIHEHHUEM JT1a00PaTOPHBIX
paboT, 0TYeTOB MO JaOOPATOPHBIM PadOTaM, TECTOB, PEUICHHs] CUTYAI[MOHHBIX 33/1a4, KOHTPOJbHBIX
paboT M 3auera o ImpernapaTam.

Ouyenounvie cpeocmea Nel.1-1.6 u 2.1-2.3 «Omuem no n1adopamopHvim padomam»

3ammra 1a00paTOPHBIX paboT (OTYET MO J1abOpaTOpHOM paboTe) MPOXOAUT B YCTHOM WMWiK
MMCbMEHHOM (110 JKeTIaHUIo CTyeHTa) (popme.

JomyckoM K 3ammuTe 1a0opaTopHOM pabOThI SBISIETCS BBIIOJHEHUE W TPaMOTHOE oopMiIeHHE
CTYAECHTOM PHCYHKOB BCEX PACCMOTPEHHBIX Ha JIAOOPATOPHOM 3aHATUU OHMOJIOTUYECKUX OOBEKTOB B
COOTBETCTBUU C MEPEUHEM M ONHUCAHHUEM OOBEKTOB B J1a0OPAaTOPHOM IMpakTUKyMe. PUCYHKH JOIKHBI
OBbITH BBIIIOJHEHBI B aJIb,OOME MJIM Ha JIMCTaX IUIOTHOM OyMaru («uis YepUeHUs» UITH «IJIs1 aKBApE»)
¢dopmata A4 unu AS. Bce ykazaHHbIE Ha PUCYHKaX CTPYKTYpbl OMOJIOTMYECKUX OOBEKTOB JOJIKHBI
UMETb HE00XOAMMBbIE TIOJIHCH.

a) [lpumepHoe THIIOBOE 3aJaHKe HA JTA00PATOPHOM 3aHATHH.

MUHHUCTEPCTBO OBPA30OBAHUSA U HAYKHW POCCUMCKOM ®EJIEPAIIUNA
@®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEX/EHUE
BBICHIET"O I[TPO®ECCUOHAJIBHOI'O OBPA3SOBAHNA
«HanumoHanpHBIN UccIen0BaTENbCKUN SaepHblid yHUBepcuTeT « MU DN
OOHUHCKMH MHCTUTYT ATOMHOM HEPIreTHKHU —

(1)I/IJ'II/IaJ'I (be;[epam:ﬂoro rocyaapCTBEHHOTO aBTOHOMHOI'O 06p3.30BaTCJ'IBHOFO YUPCKACHUA BBICHICTO

npodeccuoHanbHOTO 00pa3oBanus «HanmoHanbpHEIN HecaenoBaTeNbCKUi SaepHblil yHuBepcutet « MUDN»

Otnenenue SnepHoit PU3NKKM U TEXHOIOTUH

Hampasnenue 06.03.01 «buonorus»
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[Tpoduns «bHOMETUIIMHCKNE UCCIIEIOBAHUS

I[I/ICLII/IHJII/IHE[ ((I/IHCprMeHTaJIBHBIe MCTOJbI aHaJIn3a paIualluOHHOI'O U XUMHUYCCKOI'O
3arpA3HCHUA

JlabopaTropnas padora

JlaGopatopubie 3aHsATHaA 10 guciuiuimHe «MMA  PuX3» wuMeT 1enh  3aKpenuTh
TEOPETHUUECKUN MaTepuall, MOJYYEHHBIM Ha JIEKIUAX, a TaKXKe JaThb HPAKTUYECKHUE HABBIKU
MIPUMEHEHUS MOTYYECHHBIX 3HAaHUH B 00J1aCTH MHCTPYMEHTAIBHBIX METOI0B aHAJIK3a.

[Tpu BBITIOTHEHUU JIAOOPATOPHBIX Pa0OOT UCTIOIB3YETCs CIEYIOIIAst TUTepaTypa:
1. Kpyrnos C.B., MenbaukoBa T.B. JlabopaTopHplii TpakTUKyM 110 Kypcy «HCTpyMEHTaJIbHBIC

MeTodsl ananu3a». Oouunck: MATD, 2007. -84 c.

CrucoK BBITIOIHIEMBIX paboT:

1. JlaGopatopnas pabota Ne 1. Onpenenenue GTopua - HoHa (XJIOP-UOHA) B MPUPOIHBIX BOAAX
C MCIIOJIb30BaHUEM HOHOCEJIEKTUBHOTO AJIEKTPOIa

2. JlaGopatopHas pabdora Ne 2. OmnpeneneHue MepMaHTaHATHON OKHCIISIEMOCTH BOJbI METOJIOM
00paTHOTO MOTEHIIMOMETPHYECKOTO TUTPOBAHUS

3. JlabGoparopHas pabora Ne 3. OmnpeneneHne KOHUEHTPALUU TSHKEIBIX METAIJIOB B BOJHOM
pacTBOpe METOI0M UHBEPCHOHHOM BOJIbTAMIIEPOMETPUHN

4. Jlabopatopnass pabora Ne 4. Ompenenenne Ca(OH), u SO B BOAHBIX pacTBopax
KOHJIYKTOMETPUYECKUM METO0M

5.  JlabGoparopHas padora Ne 5. Onpenenenue ko3 duiueHTa SCTUHKINN OEH3071a B BO31yX€E U B
Bozie. Omnpenenienue G€H3071a B BOJAHOM PacTBOpe

6. JlaGopatopnas pabGora Ne 6. Ompenenennie Na, K u Ca B mpupoiHbIX BOJaX METOAOM
(dboTomMeTpun MIaMeHu

7. JlaGopatopHas paborta Ne 7. Onpenenenue OeH3oisia, HadTalMHA W aHTpalleHa B MX CMECH
METOOM JKUAKOCTHOU XpoMaTorpapuu

8.  JlaGopatopnas pabGora Ne 8. OmpeneneHue XJIOpOpPraHMYECKUX MECTULUAOB METOAOM
ra30HIKOCTHOHM Xpomarorpadun

9. JlaGopatopnas pabota Ne 9. OnpezneneHre BOAOPaCTBOPUMBIX KpacUTEIeH B CMECH METOI0M
3KCKJIFO3MOHHON XpoMaTorpagpuu

HenocpeactBenHo naboparopHble paOOThl MpPEAyCMAaTPUBAIOT BBINOJHEHHE 3a/JaHUil 1O
y3JI0BBIM U HauOosiee BaXKHBIM TeMaM Y4eOHO#l mporpamMmbl. B Xxozxe mpoBeneHus 1abopaTopHBIX
3aHATUN CTYIEHT I0J PyKOBOACTBOM IIPEIOJAABATENS BBINOIHACT KOMIUIEKC 3aJaHUMN, ITO3BOJISIOIINX
3aKpENUTh JEKIMOHHBIN MaTepua o U3y4aeMoH TeMe.

[Ipesxne yem MpHUCTYIUTh K BBIMOJHEHUIO PabOThI, HEOOXOIUMO MPOYHUTATH XOJI BBHITTOJTHEHHS
paboThl, emé pa3 mMpOroBOPUTH €T0 C MpernoaBaTesieM. J{Js BBIMOTHEHUS

71a00paTOPHBIX PadOT CTYACHT AOJDKEH MMETh pabouylo TETpaib, PYUKY, KaIbKyIsATop (C GyHKuIMEH
pacueTa HWHTErpajoB, Jorapu(moB, KOpHS pa3IUYHBIX CTENEeHeH), KapTouku ¢ dopmynamu,
pPacCMOTPEHHBIMH Ha JIEKIUAX.

Bce naboparopHbie paboThl CTYyIEHTHI 0(OPMIISIOT B OTJEIBHONW TeTpaau — paboueM >KypHaie
— MO0 HCIONB3YIOT 3apaHee MOJIrOTOBICHHBIE PACclEeYaTKH IEKTPOHHOIO pabodero XypHaia, B
KOTOpBIE 3aHOCAT PE3yNbTaThl U PACUETHI.

IlIo xaxmoi BBIMOJIHEHHOMN pa60Te OTUCT COCTAaBJIACTCA CTYACHTOM HWHIAWBUAYAJIBHO U
MPEaAOCTaBIACTCA MPEIOAaBaTCIIIO IJI ITPOBEPKH.

ILlinan cocraB/ieHust OTYeTA:
1) nata BbIMOIHEHUS paOOTHI;
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2) Ha3BaHUE PabOTHI;

3) uens padoThI;

4) cyntHOCTh paboThI (KPaTKo);

5) HCTIONIb3yeMBIE pearecHTHI;

6) mocyna u o0opyaoBaHNUEe, HEOOXOAMMBIE VISl BBITIOJTHEHUS PaOOTHI;
7) X0l BBITIOJIHEHHSI pa0OTHI (KPaTKO OCHOBHBIC OTICPAIIHH );

8) sKcIepuMEeHTaIbHBIE JaHHBIC (0YE€Hb MOJPOOHO, C COOTIOICHUEM BCEX MPABUII 3AIMCH PE3yJIbTaTOB
Y €MHUI U3BMEPEHUH );

9) rpaduku Ha MWIIMMETPOBOW OyMare MM B KOMIBIOTEPHOM HCIOJHEHUHU (€CIH HUCIOJb3YeTCS
rpaduueckuii ciocod HaXOXKICHHUS HEU3BECTHON KOHIICHTPAIIHH);

10) pacuer pe3ynbTaToB aHanmu3a (MOAPOOHO, C TOSCHEHUSMH), B T. 4. C MPUMEHEHHUEM METOJIOB
MaTeMaTHYECKOi 00pabOTKH JaHHBIX;

11) orieHKa MOTPELIHOCTH ONpeiesieH s (Tociie MPOBEPKHU pe3yibTaTa MperoiaBaTeieM);
12) BBIBOABI TIO UCCIIEOBATENBCKOM YacTH paboThI (eciu TpedyeTcs).

JlaGopatopHasi paboTa CYMTACTCSI BBITOJHEHHON YCIEIIHO, €CIIH IMOTPEIIHOCTh ONPEICICHUS
HE TPEBHIIIACT JOMYyCTUMBIX 3HAUCHUH.

PaGoune pacTBOPBI MOXKHO BBUIMBATH TOJIBKO MOCTIE MTPOBEPKH PE3yIbTAaTa MPEIOJaBaTEIEM.

Crnenyer oOpaTuTh 0CO00C BHUMAHUE HA HEAOIYCTUMOCTD 3aIlMCH Pe3yIbTaTOB aHAIN3a Ha
OT/AEJBHBIX JIMCTOYKAX MM YepHOBHKax! Pe3yabpTaTsl H3MEpeHHid U pacyeThl CIIeNyeT cpa3y 3aHOCHTh
B paOouuii xypHa!

0) KpuTEepUU OLICHUBAHHS KOMIIETEHIINH (Pe3yabTaToOB):
— TPaBWIBHOCTH PACUCTOB;
— TPaMOTHBII U apryMEHTHUPOBAHHBIN BBIBOJ MO paboTeE;
— YpOBEHb NOHUMAaHHS OCHOBHbIX TepMUHOB UMA PuX3;
— odopmiieHre 1a00paTOPHBIX KYPHAJIOB;
— TpaBWIbHBIE OTBETHI Ha KOHTPOIBHBIE BOMPOCH K pabore (ycrenrHas 3amuTa paboTel mepen
MPEToAaBaTeeM).

JlaGopaTopHast paboTa o1leHuBaeTCs 1Mo S-0ayuTbHOM IITKaIe.

B) OIMKMCaHUEC HIKAJIbI OLICHUBAHUA:

OneHnBaHue J1aA0OPATOPHBIX PAOOT MPOBOJUTCS IO MPUHIIUITY «3a4TeHO» (0T 3 110 5 6aioB) / «He
3auTeHO» (MEeHbIIe 3 OasoB).

JlaGopatopHasi paboTa cunuTaeTcsi NPUHATOHN (OLEHKA «3aU4TEHO») MPHU YCIOBUM BBIIOJHEHMS BCEX
HEOOXOJUMBIX M3MEPEHUN M PACUETOB, a TAK)K€ YCIEIIHOM MPOXOXKIECHUU MPOLEIYpPhl 3alUThI
(OTBETHI Ha MPEATIOKEHHBIE BOIIPOCHI).

Ouenounoe cpeocmeo Ne 2.4 «3aoanue (3a0aua)»

[TpemogaBaTens BbIIACT CTYACHTAM I10 5 3a7a4 U3 MPEICTABICHHOTO HIKE CITUCKA WITH U3
coopnuka 3agau (MensuukoBa T.B. COopHuk 3amad no kypey «MTHCTpyMeHTalbHBIE METO/IbI aHATTN3a
paMaliiOHHOTO U XUMHUYECKOTO 3arps3HEHUS» - YTBEPXKJACHHBIN Ha 3acelaHuu Kadeapbl DKOJIOTHA
(mpotokon Ne 3 ot 27 mapta 2015 1.)

MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
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BBICHIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHU
«HanuoHanbHbIN UCCIeA0BATENbCKUN AnepHbId YHUBEpCUTET «MU DI

OOHMHCKMH HHCTUTYT ATOMHOM JHEPreTUKH —
¢uman genepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEXKACHUSI BBICLIETO
npodeccuoHanbHOro 00pa3zoBanus « HallmoHanbHBIN HCCIe0BaTeNbCKUN AepHbI yHuBepcuTeT «MUDU»

Otnenenue SnepHoit PU3NKKM U TEXHOIOTHNA
Kenc-3agaya

IO AUCHUIIIINHE HHCTDVMCHT&HBHBIC METOJAbI aHAJIN3a PAJUAITMOHHOI'O U XUMHWYCCKOI'O 3aIrps3HCHUA
(HaMMEHOBAaHUE TUCIUTUINHBI)

3aganng.

1.  Sueiika coctout u3 Pb smexrpona, morpyxensoro B 0.015M pactBop (CH3COO),Pb, u Cd
anektposaa, morpyxennoro B 0.021M pactBop CdSO4. PactBOpsl COCIHMHEHBI COJICBBIM
mocTtukoM, 3armoiaHeHHBIM NH;NOs3. KakoB morteniman staeiiku npu 25°C? (KoaddunmueHTs
AKTUBHOCTH MOHOB B 000OMX PacTBOPax MOKHO CUATATh PABHBIMH).

2. KakoB pH pactBopa, ecim TOTEHIHAT BOIOPOTHOTO 3JCKTpoaa, MU3MepeHHbId mpu 25°C
otHocurenbHo CBD, pasen 0.703?

3. Slueiika cOCTOMT U3 JABYX IIPOBOJIOUHBIX Pt 3JI€KTpPOAOB, NOrPYXKEHHBIX B CTaKaHBbl,
coaepskaiue mo 25 mi cmecu 1M pactBopos xiopuaoB Fe(ll) u Fe(lll); pactBopsl B crakaHax
COEMHEHBI COoJIeBbIM MOCTHKOM. Jlo6aBienue 1.0 mu pactBopa xmopuaa Sn(ll) B ogun crakan
BbI3bIBAa€T TNOsIBIEHWE pa3HocTH noreHuuanoB B 0.260 mB. IlpuHumas BO BHUMaHME
ypaBHEHHE PeaKLuu

SnCl, + 2FeCI3 —2FeCl, + SnCl,
paccuuTaiite KoHIeHTparuio pactBopa SnCls.

4. Bopmusii pactBop (pH 5.0) mpoanamusupoBaiM Ha cojaep)kaHHe CBOOOIHBIX F HMOHOB.
[ToreHunan QTOPUA-CEIEKTUBHOTO 3JEKTPOJAa OTHOCHUTEIBHO MOAXOMALIET0 3JIEKTPoJa
cpaBHEHHMs, norpyxeHHoro B 100 mi aHanmsupyemoro pactBopa, paBeH 120 mB. Ecmm k
aHajgu3upyemMomy pactBopy no6aButh TouHo 1.00 mum 0.1M pactBopa KF u mepememars,
noteHMan ctaHer paBHbIM 108 MB. PaccuunTaiite KOHIIEHTpannio F-MOHOB B aHAIM3UPYEMOM
pacTBope.

5. Hasecky metaiumueckoro Zn maccoit 1.00 r pacrBopuu B 50 Mt HCI u paz6aswmiu g0 250 mut.
B snextponusep momecTwiid 25 MIJI HOJIYYEHHOTO PAacTBOpa, JAOOABUIM HECKOJBKO Karlelb
pacTBOpa IOBEPXHOCTHO-aKTHBHOTO BEIIECTBA, YIAIWIA PACTBOPEHHBIH KHUCIOPOI W
3aperucTpUpOBAIIN MOJIIPOrpaMMy B MHTEpBajie noreHuaioB ot 0 1o -1 B orHocurensHo HQ
a”Homa. Ha monsiporpamme mosiBriiachk BotHa ¢ Ey, = -0.65 B BeicoTO# 7.6 cM. K pacTtBOpy B
snekTpommsepe npubasumn 5 M 5x10*M pacreopa CdCl,, ymamumim Kucmopog M BHOBB
3amucainy noisiporpammy. TloTeHIMaN MOyBOTHBI HE M3MEHWIICS, a BHICOTA YBEIHYMIACH JI0
18.5 cm. Paccuwnraiite mpoueHTHOE coepxkanue npuMecu Cd B Metaimmmyeckom ZN.

6. Tlocrosuubii Tok B 10.0 MA mnpomyckamu TodyHO 15 MHUH yepe3 psAl MOCIEAOBATEIHHO
COEIMHEHHBIX siueeK. Bo Bcex sAueiikax Haxoawiauch Pt anekTponbl U comepikancss U30BITOK
HIDKE TIEPEUUCIICHHBIX JIEKTPOIUTOB. OnpeenuTe, Kakue BeliecTBa 00pa3yroTcs Ha KaXKa0M
U3 DJIEKTPOJIOB M PAcCCUMTANTE KOJMYECTBO KaKJIOTO M3 HHUX B MI MJIM MJ (JUIsl Ta30B) MpHU
CTaH/apTHBIX TEMIIEPATYPE U AABJICHUU:

a) Cu(NOs),; b) K4sFe(CN)g;  ¢) Pb(NOs)2; d) NaOH; e) Hgly; ) Ag(NH3).CI.
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MeTo10M HHBEPCUOHHOW BOJIbTAMIIEPOMETPHH C IUIEHOYHBIM HQ 371eKTpo1oM Ha rpaduTOBOM
noyiokke omnpenensuin coaepxkanue Cu, Pb u Cd B oOpasue o03epHOi BOJBL. DJICKTPOI
Haxomwicsi B TedeHue 60 cexk moa HampsokeHueM -1.0 B OTHOCHTEIBHO HAaCBIIIEHHOTO
KaJIOMEILHOTO AJIeKTpoaa (00beM aHam3upyemMoro pacteopa 200 M), MOoKa TOK HE JOCTHUTAI
MPEHEOPEKUMO MaJlOl BEJIIMYMHBI; 3aT€M PErHCTPUPOBAIM AHOAHYIO BOJIbTAMIIEPOrPAMMY.
WHTerpupoBaHreM HaiCHO, YTO KOJIMYECTBO JICKTPpUYECTBA IpU moTeHIranax nukos Cd, Pb
u Cu paBno 8.6, 38.2 u 32.2 MxKin coorBercTBeHHO. PaccumTaiiTe KOHIICHTPAIMIO KaXI0TO
MeTaJljla B BOJIE B MKI/JL.

Ha pTyTHO# Karuie MpOBOXMIN TpeaBapuTeIbHOe Hakomenne Cu m3 10° M pacrsopa Cu®*
JUTSL TIOCJIETYIOILIEr0 aHOJTHOTO MHBEPCUOHHOTO aHanu3a. Eciu o6bem karum 0.0015 em®, a Tok
anektpoim3a 0.5 MKA, TO Kak JOJIT0 HY)XHO BECTH 3JICKTPOJIU3, YTOObI KOoHIeHTpamus Cu B
amansramme osu1a 10° M2

Haiineno, 4to yaenbHas 3JEKTPONPOBOAHOCTh CBS3aHA C COJCHOCTBIO S MOPCKOW BOJBI MPHU
25°C COOTHOILIEHUEM:

y=1.82x107S — 1.28x10°S% + 1.18x10°'S?,

rae S BeIpakeHa B T/KT Boabl. CpeHsis BeMMUUHA S 71 Hepa30aBICHHOW MOPCKOM BOJBI paBHA

35.0 r/kr. YnenbHas 3J€KTPOIPOBOJHOCTH MPOOBI BOZIBI, OTOOPAHHOH BOJNM3M YCThSI PEKH, paBHA
1.47x10 Cm/em. a) KaKoBa €€ COJICHOCTH?; 0) CKOJILKO KI' pEYHOM BOJIBI CMEIIMBAETCS B 3TOM MECTE C
KOKIbIM KI' MOPCKOW BOABI? (3JIEKTPOIPOBOJHOCTHIO PEYHOM BOJABI U pa3jMUMEM B IIOTHOCTSIX
MO>KHO IpeHeOpeyb).

10.

11.

12.

13.

14.

15.

[Iporyckanue pacTBOpa OKpALIEHHOTO BEUIECTBa, IMOAYMHsIONIErocs 3akoHy bepa, B 1.0 cm
KioBeTe paBHO 72%. PaccuuraiiTe mpomyckaHue (B INpLEHTax) pacTBopa BTpoe€ OoJbLIei
KOHLIEHTPALMK B TOH ke KioBeTe. KakoBa MoiKHA OBITH JJIMHA ONTUYECKOTO IYTH B KIOBETE,
YTOOBI MMPOITYCKaHWE HOBOTO PAcTBOPA OCTAIOCH MIPEKHUM?

PactBop kodernna (moir. macca 212.1) ¢ konuentpanueii 1.000 mr B 100 mut ipu 272 HM UMeeT
D = 0.510. HaBecky ObicTpopacTBOpHMOro Kode Maccoil 2.5 T pacTBOpUIM B BOJE U
paz6asmwmm 10 500 mi. [Mopuuro pactBopa (25 mit) mepeHecnn B KOJ0y, coAepKaily 25 mi
0.1 M H,SOy4, ocsetiumu u gosenn 10 500 M. OnTudeckas INIOTHOCTh 3TOTO pacTBopa mpw |
=1 cM Obuta paBHa 0.415. PaccunTaiite MONSIpHBINA KOADOUIIMEHT MOTIIOMIEHUS U KOJIUYECTBO
Ko(ernHa B paCTBOPUMOM Kode.

OnTuueckasi oTHOCTH TabneTku KBr quamerpom 7.50 MM u Tommmuo#i 1.5 MM mpu uinHe
BoiHbl 6.02 MM paBHa 0.722. U3zBecTHO, uTO KO3 UIMEHT TMOTJIOMIEHNS BEIIECTBA,
coJiepkamierocss B TalieTke, Mpu STOW anuHe BOMHBI paBeH 43.21 n/r cm. Paccuuraiite
COJIepKaHue ITOTO BEIIECTBA B TaOJIETKE (B MT).

[TpoOy s>TunOpomuma, B kotopoit mpeamnonaraercs Hammaue cieaoB HOH, CoHsOH u CgHs,
uccnenoanu Ha UK-cnektpodoTomerpe. [lonydensl cneayronme 3Ha4eHus: Mpu A = 2.65 MKM
D = 0.110; mpu A = 2.75 mxm D = 0.220; mpu A = 14.7 mxkm D = 0.008. Paccuuraiite
KOHIIEHTPAIIHIO MpuMecei, eciid u3BecTHO, 9TO | = 1 eM, Keemsona = 230 71/Moib oM, Kyranoma =
135 n/monb eM, Kyon = 84 51/MOITB CM.

B o6pasue nerupoBanHoi cranu maccoil 1.000 r comepxuTcsi HEKOTOpoe KoiuuecTBo M.
[Tocne okucnenus Mn 1o mMaprasiieBoil KUCIOTHI U pa3daBieHus 3Toro pacrsopa 10 500 mia B
ktoBete ¢ | = 2 cm Obuta monydena BeawunHa D = 0.68 mpu A = 540 uM. OgHOBpEeMEHHOE
onpenenenne Mn TUTPUMETPUUECKH MOKa3aJlo, YTO ONTUYECKHH METOJl JAaeT 3aBbIIICHHBIN
pesynbrat. [locie cenekTuBHOTO BoccTaHoBieHns MNO, noHOB OblIa mosydeHa BenmnauHa D
= 0.16 B kroBere ¢ | = 4 cm. KakoBo neiictButenbHOe conepkanune Mn B cramm, eciu
MOJISIpHBIA K03 duument mornomenuss HMnO, = 30007

B o6pasue nerupoBanHoi cranu maccoil 1.000 r comepx uTcsi HEKOTOpoe KoiuuecTBo M.
[Tocne okucnenus Mn 1o mapraHieBoil KUcIOTH U pa3daBieHus 3Toro pacreopa 10 500 mi B
ktoBete ¢ | =2 cm Obuta monyuena Benmnunaa D = 0.68 npu A = 540 um. KakoBo comeprxanue
Mn B cranu, ecan MossipHbIi kKod¢pduent nornomenus HMnO, = 3000? Kaxoii kroBeToit
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16.

17.

18.

19.

20.

21.

JOJDKEH BOCIOJb30BaThest uccaemoareiab (I = 0.5, 1.0, 2.0, 4.0 cm), 4T0o0OBI MOJYYHTH
MUHUMAaJIbHYIO IOTPEIIHOCTD BHIYMCIEHUI?

Ha 3anucanHOl C NOMOIIBIO CAMOIIKCLA Ta30’KUIKOCTHOM XpOMAaTorpamMme HaWJIeHbl ITHKU
KOMIIOHEHTOB A W B, Haxojsiuecsi, COOTBETCTBEHHO, Ha paccTosiHuu 5.0 u 7.0 cM OT TOUYKH
BBOAa. [Iuk Bo3qyxa ynaneH ot Touku BBoja Ha 1.0 cm. CkopocTh AuarpaMMHOM JeHTHI 6.0
CM/MHH, 00BEMHAsE CKOPOCTh MoTOoKa 10 CMS/C, JIaBJICHUE Ha BXOJE¢ KOJOHKH 2 aTM, Ha BBIXO/JIE
— 1 arm, temmeparypa komoHku 100°C, macca HenoABwxHOH ¢a3zpl 60 T, TIOTHOCTH
HETOABUXKHOU (a3bl 2 r/em’. Paccunraiite yIEepKUBAEMbI 00bEM KaKJI0I0 KOMIIOHECHTA.

VYaenpHbBIE yAep)KHMBaeMble O00BEMBI IBYX copOatoB cocraBmsaoT 24.0 u 20.0 mu/r
HEnoJIBIKHOW (a3bl. PaccuuTaiiTe oxxujgaemMoe BpeMs IIOMPOBAHUS AJIsi KOJOHKH C TOM Xke
HENOJIBIKHOM (ha3oi, ecnu Temrieparypa kojoHku 27°C, naBieHHe BBEPXY KOJOHKHU 2.2 aTM,
JaBjieHue BHU3Y KoJioHKH 1.0 atM, macca HenoaBuxHOU (a3wl 3.50 T, oObeMHass CKOPOCTh 3.2
mut/c.

Ha xononke nnunoit 50 cm o0bem ynepxkuanusi (VR) ogHoro u3 nukoB paseH 4.80 mi, a ero
mupuHa W coctapisieT 0.80 mi1. Paccunraiite: a) 4MCIIO TEOPETUIECKUX TAPEIIOK KOJIOHKH; 0)
BBICOTY, SKBUBAJICHTHYIO TEOPETUUECKOM Tapeske.

Ha xononxke ¢ 256 TeopeTuuecKuMu TapesikaMu 00beMbl YIEPKUBaHUS JIByX COCEIHUX ITUKOB
paBHbI 5.0 1 6.2 MJ1 COOTBETCTBEHHO. PaccunTaiite:

a) NIMPUHY W Ka)JIOTO MUKa;
0) paspenieHue dTUX MMUKOB.

C nmomonipio ra3okKMIKOCTHOW XpoMaTorpaduu MpoBEIeH aHaIW3 MPOJIYKTa Ha COACpKaHHE
meTwTUIKeToHa (MOK) u Tonyona. B kauecTBe BHYTPEHHEro CTaHIapTa HCIOJb30BaIH
tper-0ytunbdenson (bb). KakoBo conepxxanue (macc. %) MOK u tonyona B mpobe, eciu:

CraHjapTHas cCMeCh Hccenegyemoe BemecTBo

Macc.% BricoTa nuka Macc.% BricoTa nuka
MOK 0.050 3.20 ? 3.20
Tomyon 0.050 4.70 ? 5.21
bb 0.050 4.20 0.45 411

CMmech HOPMANIBHBIX Tapa@uHOB pasfesuld  METOIOM Telb-GuiabTpanuu. [lomydeHsl
CIEAYIOLIME CUTHAJIBI JETEKTOPOB:

Coenunenne CUTHAI BpeEMs
YAEPKUBAHUA,
MHH
CeHia 44 11.8
CioHzo 50 10.5
Ci14H3 52 9.4

a) DIIOWPYIOTCSA JIM 3TH COSIWHEHUS B OXHJIaeMOHW mocieaoBareabHOCTH? OOBsCHUTE,

novemy.

6) KaxoBa MMOCJICAOBATCIIBHOCTD 3JIIOUPOBAHUSA B YCIOBUAX JKUJIKOCTHOM XpoMartor pa(bm/l

¢ IpsIMOi 1 oOpareHHou dazamu?

KpI/ITCpI/II/I OLICHUBAHUS KOMIOETECHIIUN (pe3yJ'ILTaTOB)I/I IKaJia OCHHBAaHUA

CucreMa MPOBEPKH MPEACTABIAET COO0M MepeueHb KPUTEPUEB, MO0 KOTOPHIM OIEHUBACTCS PEIICHUE
3ala4y M TOCJenyromas 3amuTa 3anadu. KaxaoMy KpUTEpHUIO COOTBETCTBYET MPOILIEHTHOE
OTHOIIIEHWE OT HOMHUHAJILHOTO KOJIMYEeCTBA OAJIIOB 3a 3a/1auy (CM. TaOJIHILy).
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OuenuBaeMble 3JIeMEHTHI 3HAHU I, YMEHUI, HABBIKOB IMpouent
1. O3HakoMIIeHHE ¢ YCIIOBUEM 33/1a4u. B ToM umce: 25
— Kparkas 3anuce ycioBus. 5
— Mcnonp3oBanue Gpu3NIecKOil CUMBOJIUKH. 5)
— 3anuce eAMHUL U3MepeHus U nepeBo] ux B CH. 5)
— Xoportee ohopmieHre pabOThl, YETKHE PUCYHKH U YEPTEKH. 5
— Haxoxnenue u 3anuch HeOOXOAUMBIX TAOJIMYHBIX U IOTIOJIHUTEIBHBIX JJAHHBIX. 5
2. CocrasieHnue miaHa pemienus. B Tom uuncne: 25
— ObocHoBaHHE BBIOOPA pr3uUecKuX (HOPMYII IS PEIICHUS. 10
— PanoHanbpHBIN c1oco0 perieHusl. 10
— 3amnuck GopMyIL. 5)
3. OcyuiecTBieHue peuieHus. B Tom uucne: 25
— BriBo pacueTHbIX(0) popmyn(br). 15
— YMeHue peluTh 3a7a4y B 001IeM BHJIC. 10
4. TIpoBepka MpaBUIILHOCTH pelieHus 3a1auu. B ToM yuce: 25
— Boeruncnenus. 5
— Maremarndeckre onepanuy ¢ eAMHAIIAMHA U3MEPEHUsT PU3UIECKUX BEITMIUH. 5
— Kparkoe 00bsicHeHuE perieHus. 5)
— OpHUruHaJIbHBINA CIOCO0 peleHHs. 5
— AHanu3 MoJy4EeHHBIX Pe3yIbTaTOB. 5)

Onucanye MKaJIbl OLICHUBAHUA .

3a TOTHOCTHIO BBHIMIOJHEHHBIN dTal PElIeHUs CTyAeHTy Hauucisercs 25% OoT HOMHHAIBHOMN
OIICHKU 33J]aud, B TPOTHBHOM ciiydae (9Tam peaqn3oBaH HE TIOJHOCTHIO WIIM COBCEM HE
paccMaTpuBaiCs) CTYACHTY HAYHCISIOTCS TPOIEHTHI TOJBKO 32 BBIMOJHEHHBIC MYHKTHI JaHHOTO
JTarna.

TakuM 00pazoMm, 4TOOBI OIICHHUTH pEIICHHE 3aa4yd HEOOXOIUMO CIIOKUTh BCE HAUMCICHHBIE
CTYJEHTBI IPOLIEHTHI, a 3aTeM MEPEBECTH UX B OAJUIBI.

MakcumManbHOE KOJIHMYECTBO 0asioB, KOTOPOE MOKET CTYJEHT MOIYYHTh 3a pelieHne 1 3agaun —
3 dana.
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