denepabHOE rocy1apcTBEHHOE GI0JPKETHOE 00pa30BaTENbHOE YUPEIKICHHE BHICIIETO
NPo(eCCHOHANBHOr0 06pa3oBaHus
Mockosckuii rocynaperBenssiii yausepeuter umenn M.B. Jlomorocora
¢umman MI'Y B r. CeBacromnosne
(axynpTeT ecrecTBEHHBIX HAYK
Kaerpa re0KoJIOru) U IPUPOIOTIOTH30BAHHS

YTBEPKIAIO

CeBaCTonone

A5 774 O A. llnsipxo
7 » IMZ(,L/C? 37,2024 1.
Haumenosanue JIACHUITIIMHBI:
JJABOPATOPHBIE METO/AbI UCCJIEJJOBAHUM
YposeHs Bbicero o6pa3oBaHus:
OaxajiaBpmart
HamnpasJsienue nogroroBku:
05.03.02 «I'eorpadpus»
Hpodurs OMOIL:
re0dKOJIOTH S
®opma o0yuenus:
OuHasl
PaGouas nporpamma paccmorpena PaGouas nporpamma ono6pena
Ha 3acejaHuy Kadepbl Fe0dKOJIOTUH Meromuueckum coBerom
IIPHUPOIOIIOIBb30BAHMSI @unmana MI'Y B r.CeBacromnose
poTokoa Ne 9 ot 28 wrons 2024r. pr ot 29 aBrycra 2024r.
PykoBoaurens o6pasoBarenbHoii mporpamMmbi ol (JI.N.Tennosa)

05.03.02 «I'eorpadus» (neffmes)

(E.C. Kamunpuna)

(nogfuce)

CeBacronons, 2024



Pabouas mporpamma pa3paboTaHa B COOTBETCTBHM C CAMOCTOSATEIbHO YCTaHOBICHHbIM MI'Y
obpasoBarenbHbpiM cTaHgapToM (OC MIY) nmns peann3yeMblX OCHOBHBIX MPO(EeCCHOHATBHBIX
o0pa3oBaTeNbHBIX MPOTPaMM BBICHIETO 00pa3oBaHUs IO HampaBieHUIO0 moArotoBku 05.03.02
«["eorpadusy, yrBepxaeHHsiM npukazom MI'Y ot 30 nmexabpst 2020 roma Ne 1383, mpukazom 00

yrBepxkaennn u3menenuid B OC MI'Y ot 21 ngexabpst 2021 roma Ne 1404.

I'on nmpuema Ha oOyuenue — 2021, 2022r.

Kypc — 2, 3;

cemecmp — 4, 5;

3a4emHbIX eOuHuy — 5;

akademuyeckux yacos — 180 uacos. 6 m.u.:
nexyuti — 44 yaca;

nabopamopHulx 3anamuil — 62 uaca,

quprl npOMe:)fcymouHozi ammecmayuu - zadem 6 4 y sxzamen 6 5 cemecmpdax.



1. Mecrto nucuuniunabl B crpykrype OIIOIT BO.
Hucnumuaa «JlaboparopHble METOIBI HWCCIEAOBAHUN» BXOTUT B OJIOK MPOQEeCcCHOHATBHON
noarotoBku BapuaruBHoi yactu OITOIT BO no manpasnenuro «I eorpadus.

[lenssmMu ocBoeHUs y4eOHOW AUCHUIUIMHBI «JlabopaTopHBIE METONBI WCCIICIOBAHUI SBISIOTCS
M3y4eHUE TEOPETUYECKMX OCHOB W  TOJYYCHHS  IPAKTUYECKMX  HABBIKOB ~ XMMHYECKHUX
(TUTpUMETPUYECKUX W  TPABUMETPUUYECKUX) M  HUHCTPYMEHTAIbHBIX  (CHEKTPOCKOMUYECKHUX,
AIEKTPOXUMHUUYECKHUX, XpOMATOrpauyecKux, paguoOMETPUUECKHX) METOJIOB aHAJIM3a KOMIIOHCHTOB
OKpY’KaroIlel Cpe/Ibl: MPUPOIHBIX BOJ, aTMOC(EPHOTO BO3AyXa, IIOYB, TOHHBIX OTJIOKCHHIA, OMOTHI.
3ajaun Kypca.

1. JlaTb TOHATME XWMHYECKOTO COCTaBa MPHPOTHBIX OOBEKTOB: aTMOC(EpHOro BO3AYXa,
IIPUPOJHBIX BOJ, IIOYB, JOHHBIX OTJIOKEHUN U METOIOB, IPUMEHAEMBIX U1 MX aHAJIA3A.
2. M3yueHne TEOPETHMUYECKMX W MPAKTUYECKHX OCHOB XUMHYECKUX M (PU3MKO-XUMHUYECKUX

7a00paTOPHBIX METOJOB HCCICIOBAHUS OKPYKAIOIIEH Cpelbl: TPaBUMETPUH, THTPUMETPHH,
(OTOKOIOPUMETPHH, CHEKTPOCKOIIUH, XpOMATOrpaduu, 3SICKTPOXHUMHH, PATAOMETPUHU, PEHTTEHO-
(bITyopecIieHTHOTO aHaju3a, Macc-CreKTpoMeTpu, SIMP-criekrpometpuu.

3. OcBoeHne 0COOCHHOCTEH TEXHUKU SKCIIEPUMEHTA U MMPHEMOB WHTEPIPETAIIMHA aHATUTUYCCKUX
JAHHBIX, MOJYYEHHBIX C TIOMOIIBIO METO/I0B, OCHOBAaHHBIX Ha MU3MEPEHHU MMapaMEeTPOB XMMUYECCKUX H
(GU3NKO-XUMHUYECKUX (PAKTOPOB B OKPYXKAIOIICH Cpejie: YPOBHEW COAEPIKaHUS TJIABHBIX KOMIIOHEHTOB
OuoTOMNa, 3arpsA3HSIONIMX BEIIECTB, PACTBOPEHHBIX ra30B, OHOTCHHBIX 3JEMEHTOB, PAJAUALIMOHHOTO
dona.

4, OOydeHue TmpueMaM OILEHKM OCHOBHBIX IOTPEIIHOCTEH aHaiM3a ¥ IPUHIMIIAM
CTaTUCTHYECKON 00pabOTKH pe3ybTaTOB H3MEPEHHIA.

2. Bxoanble TpeOOBaHMS 1J1s1 OCBOECHHS THCIHUTLIUHBI.
Hucnurnnuna «JlabopaTtopHbie METOABI MCCIEAOBAaHUN» U3ydaeTcs B 4 U 5 ceMecTpax, 03TOMY
6azupyetcs Ha qucnumiuHe “Oo0mas xumus”

3. Pe3yabTaThl 00y4yeHMsI MO JUCHMILJIMHE, COOTHECEHHble ¢ TpeOyeMbIMM KOMIIeTeHUHUSIMH
BBIIIYCKHHKOB.
IInanupyemble pe3yabTaThl 00yUeHHs! 0 TUCHUILINHE
3uamo:

* OCHOBHBIE METOJbI MPOOOOTOOPA, UCHOJIb3YyEMBIE MPH aHAIU3€ BOJABI, BO3/1yXa, MOYBHI,
T'HJIpOOMOHTOB, MOATOTOBKH NMPOOBI K aHATIU3Y;

* IPUHIUIBI, HA KOTOPBIX OCHOBAHBI METOJBI Pa3J/IelIeHUs] U KOHLIEHTPUPOBAHUS NPU aHAIU3E
KOMITIOHEHTOB OKPY>KAIOILIEH CPEJIbl;

* OCHOBHBIE METO/IbI (PU3UKO-XUMHUUECKOI0 aHAIN3a 0OBEKTOB IPUPOIHOM Cpeibl;

* OCHOBHOM IpUOOPHBIH MapK COBPEMEHHOI aHAIUTHYECKOM (3K0JI0rnueckoit) 1adbopaTopuu;

* OCHOBHBIE€ KPUTEPUH, UCIIOJIb3yEMbIE ITPU BBIOOpPE METO/1a aHAJIN3A,

* OCHOBHBI€ IIOIPEIIHOCTH aHaJIM3a U MPUHIMITEI 00pabOTKU Pe3y/IbTaTOB U3MEPEHUI];
Ymemos:

I10JIb30BATHCS CIIPABOYHOM JINTEPATYPOH [ pELIEHUs] aHAIUTUYECKUX 33]1a4;

(GbopMyIHpoBaTh aHAJTUTHUECKYIO 3aJady JJIs aHaJlM3a BEIIECTB B 00BEKTaX OKpYyKarollen
CpeAbl: BOJbI, I0YB, JOHHBIX OTJIOKEHUN, OUOTHI,

Ha OCHOBE aHAJIM3a HAyYHO-JTUTEPAaTypPHBIX JAHHBIX U HOPMATUBHBIX TOKYMEHTOB
CTPYKTYpUPOBATh IIyTH €€ PELICHMUS;

JIOTUYECKH OLICHUBATh PE3yNbTAThl, MOJYyUEHHBIE ITPH aHAIN3E OOBEKTOB OKPYKAIOIIEH CpPeIbl C
MO3ULMH CYIIECTBYIOLMX HOPMATUBHBIX AKTOB.
Bnaoemv nasvikamu:

MIPOBEJICHUS] AHAIUTUYECKUX OMNepaluidl MeTonoB aHanuza (0TOopa cpeaHel MmpoObl, B3SATHS

HABECKH, SKCTPAKIIUH, IPUTOTOBIIEHHUS pab0ounX pacTBOPOB) M CBSA3aHHBIX C HUMHU PacueToB;




* IPOBEICHUS XUMHYECKHX TUTPUMETPHUUECKUX METOJOB aHaju3a [0  ONpPEIEICHUIO
PacTBOPEHHOI0 KUCIOPO/1a, OOIIEH KECTKOCTH U KaJbIHs, OOIIeH IEeT0YHOCTH U XJIOPHOCTH BOJIBI;

* paboThl Ha (HOTOMETPUUECKUX, MEKTPOXUMUYECKUX U XpoMmaTorpaduyeckux Mnpuoopax U Ha
OCHOBE 3THX METOJIOB HAaBBIKM IIPOBEIEHUS OIPEIEICHUs] BOJAOPOJHOTO IIOKA3aTelsl BOJBI,
conepskanus pochopa B sxkBUBaNieHTe (HocPaToB; HUTPUTOB U KPEMHHS B BOJIE, a TAKXKE ONpeAeTICHUs
TaKUX 3arpsA3HAIONINX BEIIECTB B KOMIIOHEHTAX OKPY)KAIOILIEH Cpelbl, Kak He(TAHBIC YTIeBOAOPOIbI,
TSDKEJbIE METaJUIbI, PAAUOHYKIIU/IBI, CTOUKHE XJIOPOPTaHUYECKUE COSAMHECHHUS,

- pactPpoBKH M 00pabOTKM MONTY4EHHON WH(OPMAalKMK BPYYHYIO WU MPH UCHOJIB30BAHUU
COOTBETCTBYIOIIETO IPOrPaMMHOT0 oOecreyeHus,

[IPaBWJIBHOIO  IPEJCTaBICHUSI  pE3yNbTaTOB aHaJIW3a B OTYETE O  IPOJECIAHHOMN
AKCIIEPUMEHTAILHON paboTe U X KPUTUUYECKOM OL[CHKH.

4, @opMat 00y4eHHsI: KOHTAKTHBIN, AUCTAHIIMOHHBINA C HUCIOJIb30BaHHeM lloprana aucTaHIIMOHHON
oJIIP KKK 00pa3oBaresbHOro mporecca Gunuana (https://distant.sev.msu.ru/ ).

5. O0beM AUCHMIIMHBI COCTaBISIET 5 3.€., B ToM uucie 106 akajeMHuecKux yaca, OTBEJCHHBIX Ha
KOHTaKTHYIO pabdOTy oOydaromuxcsi ¢ mpernojaBaresieM (ayIuTopHas Harpyska), 74 akaJeMH4ecKuX
yaca Ha CaMOCTOSITENIbHYIO padoTy 00yJaromuxcsl.

6. Conep:kaHue AUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaMm (pa3gejiaM) ¢ YKa3aHHeM
OTBe/IECHHOI0 HA HUX KOJIHYeCTBA aKa/leMUYeCKUX YaCOB M BUAbI YUeOHBbIX 3aHATHIA

6.1. CTpykTrypa IMCUMILUIMHBI MO0 TemMaM (pa3jeiaM) C YKa3aHHMeM OTBEIEHHOr0 HAa HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB U BU/AbI Y4eOHBbIX 3aHATHI

HaunMeHoBaHHe U KpaTKOE Co/IepKaHue pasaeinos | HoMHHAIbHBIC TPYI03aTPaThl -
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4 cemecTp
[Ipenmer  aHAaNUTUYECKOM  XUMHHM, €€
CTPYKTypa. [IpenmeTt 51 3aJ1a4n
AHAIMTUYECKUX HCCIEIOBaHUI. 3HaUYeHUE 2 2 1 5 | TecToBBIN OMPOC
AHATUTUYECKON ~ XUMHUHU B Da3BUTHH
T€09KO0JIOTUH U OKEaHOJIOTUHU
MeTtposiornueckue OCHOBbI XUMUYECKUX,
¢bu3nyeckux 1 pU3NKO-XUMUYECKHX METOJI0B .
2 2 1 5 | TecToBBIN OMPOC
aHanuza. Meroa u metoauka. [lorpemHocTs
aHaIM3a.
Bopma u e€ cBoictBa. Bosa kak pacTBOpHTEIb. 2 2 1 5 | TecTOBBIN OMPOC
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XUMHUYECKUN COCTaB MPUPOTHBIX BOL
MeTtobl BbIACTIEHUS, Pa3ICICHMUS,
KOHLEHTPUPOBAHUSI U OYUCTKH BELLECTB U3 2 2 1 S | TecTOBBI! ONpPOC
MIPUPOJHBIX 0OBEKTOB
Knaccudukanus XMMHCECKHX METOJIOB 5 2 1 5 | Tectobiii onpoc
aHanu3a. ['paBUMETPUYECKUI METON
Turpumerpuueckue metoasl. Onpenenenue
PacTBOPEHHOTO KHUCJIOPO/Ia, IMIETOYHOCTH U 4 4 1 9 | TecToBBIi OmpocC
KECTKOCTHU BOJIbI
OcCHOBHBIE 32aKOHOMEPHOCTH
cBetomnornomeHus. 3akon byrepa-JlamGepra- 4 4 1 9 | TecToBBIl OmpoC
bepa
CrieKTpOoMeTpUYECKHE METOAbI aHAIIN3A. 4 4 2 10 | TecroBbiii ompoc
doTtomeTpus U CIEKTPOPOTOMETpHUs
Y-, Y- u HK-cnekrpomerpus.
CrekTpoMeTpusi IOTJIOIIEHUS, CIEKTPOMETPHSI 4 4 5 10 | TecroBmIii ompoc
ucnyckanus. AAC u ADC
CHEKTPOCKOIUSL.
[IpomexyTouHas aTTecTanus (ycmuulil 8 8
9K3AMEH)
Hroro 26 26 20 72

5 ceMecTp
Xpomarorpadguueckre MEeTO/Ibl aHATTU3A. TecroBbiit
l'a3zoBass 1 BhICOKOA((HEKTUBHAS KUIKOCTHAS 4 6 6 16 | ompoc
xpomatorpadus
KavecTBeHHBIN U KOJINYECTBEHHBIN 2 6 8 16 TecroBblii
XpomaTorpaduueckuil aHau3 onpoc
OCHOBBI pEHTI'€HO-(DITYOPECIIEHTHOTO aHaTN3a 4 4 6 14 | Koncynbramuu
Mertoa kanumisipHoro anekrpodopesa (KOD) Koncynpranumn
Y KOMITOHEHTBI IPUPOHBIX O0BEKTOB, 2 4 6 12
aHaJIM3upyeMbIx Merosiom KOD
DU3UKO-XUMHUYECKHE OCHOBBI 5 6 8 16 Koncynbranuu
MEKTPOXUMUYECKUX METOJIOB AHAIN3a
Pagnomerpuueckue meroael. Mepa TecroBbii
BO3JIEMCTBUS PaJUALMOHHOTO U3JIY4YEHUS. 2 6 6 14 | ompoc
[ToHsITHE TTOTJIOIEHHON O3BI.
SAMP-cniektpomertpusi. Tomorpadust 2 4 6 12 | KoHcynbrammu
ITpomerxyTouHas arrectauus (yemuolii 8 8
9K3AMEH)
HTroro 18 36 54 108
HTtoro 3a 2 cemecTpa 44 62 74 180

6.2. Conep:xanue pa3aejioB (TeM) THCHUILIAHBI

Ne | HaumenoBaHue Coneprxkanue pa3zenoB (TeM) AUCIUILUIMH
/1 | pa3aenoB (Tem)
JUCHUTITUHBI
4 cemecTp
1. | IIpeamer Brenenue. [IpenMer aHamUTHUYECKONM XWMHH, €€ CTPYKTypa.
AHATUTUYECKOMN OOBeKTHl I aHAJTUTHYECKUX PabOT Te0IKOJOTOB U OKEAHOJOTOB.
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XHUMHH, €€ CTPYKTYypa.
[Ipenmer u 3anaumn
aHAJIMTUYECKUX
HCCJICIOBaHUM.
3HaueHME
aHATMTHYECKON
XHMHH B PA3BUTUH
T'€03KO0JIOTUH U
OKEaHOJIOTUH

3HaueHNe aHAJIUTUYECKOM XUMHH B PAa3BUTUU TEOIKOJOTHUH U
okea”onoruu. Kparkas UCTOpHS pa3BUTHS AHATUTHYCCKONW XUMUH.
3HadyeHHE ISl Pa3BUTHS aHAIMTHYECKOW xuMuu pabot P.boiins,
M.B. Jlomonocoga, JI.11. Menneneesa. [lonsitue “ananuz”. [Ipoba kak
Hocutens uHpopmanuu. KauecTBEHHBIH M KOJTMYECTBEHHBIA aHAIU3.
Mertoa aHanu3a Kak mpuMep mnepenadn HHPOpMalLnu, CoaepKameics
B 1npobe. TpeboBaHus, mnpeabsBiseMble K METOLy aHAJIM3A.
Xumnueckue, puzndeckue, PU3NKO-XMMUYECKHE METO/IbI aHAIIN3A.

Mertponoruueckue
OCHOBBI XUMHUYECKUX,
(bU3HYECKUX U
(UBUKO-XUMHYECKUX
METOJIOB aHAJU3A.
Merton 1 MeTOIMKA.
[TorpemHocTh
aHaJIM3a.

Metposioruyeckue OCHOBBI XUMHUYECKUX, (QU3UYECKUX U
(U3NKO-XMMHYECKUX METOAOB aHaiu3a. AHAJUTUYECKHNA CHUTHAI.
Xomnocroi onbIT. CrocoObl ONpeseneHusl KOHLEHTPAUH BELIECTB:
aOCONIOTHBIE M OTHOCHUTENbHBIE METOABl. EJMHUIBI BBIpaKCHHS
KOJIMYECTBAa BeulecTBa. EQWHMIBI  BBIPAXCHHS  KOHILIEHTpALMH
BemectBa. Meron u Meronuka. Kraccudukanus morpemrHocTei
aHanu3a:  a0CoONIOTHas, OTHOCHUTENbHAs, CUCTEMaTHYecKas W
cinyyanHasa. lIpaBunbHOCTP M BOCHpoM3BOAMMOCTh. [IpoBepka
NpaBUIBHOCTH aHanu3a. CraHpapTHbele oOpasubl. CraTucTHyecKas
oOpaOoTka pe3ynpTaToB aHainu3a. CpaBHEHHE pE3yJIbTaTOB JABYX

METOAOB [0  CTAaTUCTMYECKUM  KputepusMm.  ['paduueckoe
IIPEJCTaBICHHE JAHHBIX aHaJu3a. XapakTepUCTUKH
YyBCTBUTEIBHOCTH METO/10B aHaau3a: K03 uumeHt

YYBCTBUTEJIBHOCTH, MIpENIe] OOHAPYKEHUS, HUKHSAS U BEPXHSIS
I'PaHULbl ONPENENIAEMOTro cofepxkannsi. CeIleKTUBHOCTh METOIA.

Bopma u e€ cpoiicTBa.
Bona kak
pacTBOPUTEIIb.
XHUMHUYECKUH COCTaB
MIPUPOHBIX BOJT

Bona u ee cBoiictBa. OCOOEHHOCTH CTPOEHHSI MOJEKYJIbI
BOJbl, €€ CTPYKTypa, H30TONHBIA cocTaB. OCHOBHBIE aHOMAJIUU
(U3HYECKUX ¥ XUMUYECKHX CBOMCTB BOJIbI, UX 3HAYCHUE B MIPHPOJIC.
CaoiictBa BojAbl Kak pactBoputens. OCHOBHBbIE TPYIIIbI BEIIECTB,
MPUCYTCTBYIOIIMX B TPHUPOAHBIX BOJAX: TJABHBIE KOMITOHEHTHI,
OpraHMYECKHe BEIECTBA, PACTBOPEHHBIE Ta3bl, OMOTEHHBIC BEIIECTRA.
Bripaxxenue KOHIICHTpaIlUU OCHOBHBIX TPy BEIIIECTB.
XapakTepuCTUKHU MPUPOAHBIX BOJI, YKA3bIBAIOIINE HA CBOMCTBA BOJIBI,
0oOyCJIOBJICHHBIE HE OJHUM, a HECKOJbKMMH KOMIIOHEHTaMHU:
IIEIIOYHOCTh, OKUCIIeMOCTh, BITK.

MeToan! BEIICICHMUS,
paszeieHus,
KOHIICHTPUPOBAHUS U
OYKMCTKH BEIIECTB U3
MIPUPOTHBIX 0OBEKTOB

Meronsl BBIIECNEHMS, DPa3JeleHUs, KOHLUECHTPUPOBAHUSA U
OYMCTKH BEILECTB U3 MPUPOTHBIX OOBEKTOB: IKCTPAKLIUS KHUIKOCTHO-
KHUJAKOCTHasA, TBepAo(das3Has, NEperoHka ¢ BOJSHBIM MapoM,
ocaxjieHre. O4HMCTKa KOJIOHOYHOM XpomaTtorpadueil, cXUraHuem B
CBY-neun, cxxuraHueM XpOMOBOM CMEChI0 U KOHIEHTPUPOBAHHBIMU
KHUCJIOTaMU.

Knaccudukanms
XUMHUYECKUX METO/IOB
aHayM3a.

Knaccudukanuss XxumMudeckux MeTogoB aHaiu3a. OCHOBHBIE
3aKOHBI, Ha KOTOPBIX 0azupyeTcs KOJMYECTBEHHBIN aHalu3: 3aKOH
COXpAHEHUs MacC. 3aKOH 3KBUBAJICHTOB. XHMMHUYECKHI SKBHBAJICHT.

I'paBuMeTpuyecKuit I'paBumerpuueckuit meron. Meroa ocaxkaeHus. I'paBumerpruueckas u
METOJ ocaxaaemas Gopmsel. [IpumeHeHHe TpaBUMETPUUYECKUX METOIOB JJIs
aHaJM3a 0OBEKTOB OKPY>KAIOLIEeH Cpebl.
Tutpumerpuueckue Tutpumerpuueckue Meroasl. OCHOBHBIE TOHATHS: THTP,
METO/BL. TUTPAHT, aJMKBOTA, TOYKAa OHKBUBaJEeHTHOCTH. Kiaccuduxanms
Ornpenenenne TUTPUMETPUYECKUX  METOJOB: IO  XapakTepy peakuu, 1o
PacTBOPEHHOIO NPUMEHSIEMBIM peareHTaMm, I0 CIoco0y NpOBEIEHUS TUTPOBAHUSL.
KHCIIOpOJa, TpeboBanusi, npeabsABIseMble K peakuusM B TUTPUMETPUUYECKOM

MICJI0OYHOCTH U

anaimuze. CrocoObl TUTPOBAHUA: ITPAMOC, O6paTHOC. KpI/IBBIC
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KECTKOCTH BOJbI

TUTpoBaHUs. ToYKa SKBUBAJICHTHOCTH M KOHEYHAs! TOUKATUTPOBAHUSI.
CriocoOsl (huKCHpOBaHMSI KOHEYHON TOYKH TUTPOBAHUSI.

Nuaukatopsl.
OcHoBHbIE OcHOBHBIE  3aKOHOMEPHOCTH  CBETONOTJIOUICHHS.  3aKOH
3aKOHOMEPHOCTHU byrepa-JlamGepra u ero Mmaremaruueckoe Boipakenue. [Ipomyckanue
CBETOIOTJIOIIECHUSI. 1 K03pduimeHt npomnyckanus. Onruyeckas MIOTHOCTh. 3akoH bepa.
3akon byrepa- OObenuneHHbIN 3aKk0H byrepa-JlamOepra-bepa. Ero MmaremaTtndeckoe

JlambGepra-bepa

BBIPOKCHUE U XaPAKTEPUCTUKH BCEX BXOJSAIIUX B HETO BEJIHYHMH.
Epuanne: msmepenns D, A, C, E, L.

CrnekTpomeTpuyeckue
METO/Ibl aHAIU3A.

Crnektpomerpudeckue MeTozbl aHanu3a. OCHOBBI ATOMHOM
cnektpomerpuu. OCHOBHOE U BO30YKAEHHOE COCTOSHHE aTOMOB.

doTomeTpus 1 DHepreTu4yecKue MEePEXO/bl. OCHOBBI MOJIEKYJISIPHOM
CHEKTPO(POTOMETpHUSL | CLIEKTPOMETPUH. BHIBI KBaHTOBBIX TIEPEXOJOB B  MOJEKYJax.
Knaccuukanus MeTon0oB NPUKIAJHOW CHEKTPOMETPUHU 10 BHUIAM
MOTJIOMIEHHON 2Hepruu: y-, Y-, ¢poroMeTpus BUAMMON 0oOIacTu M
HK-criekTpoMeTpuss U IO XapakTepy B3aUMOJIEHCTBUS H3JIy4EHUS C
BEILIECTBOM: CIIEKTPOMETPHUSI MOTJIoIIeHUs (a0COpOIMOHHYIO),
CIIEKTPOMETPHUS UCITYCKaHUs (IMUCCHOHHYIO).
Y®-, y- u UK- dotomeTpust U CHEKTPOPOTOMETPHUST KaK OAMH M3 OCHOBHBIX
CIIEKTPOMETPHSL. METOJIOB  OINpENEeJeHHs] COCTaBa BElIeCTBA M  KOHILIEHTPALUU
CnexrpomeTpus Pa3IMYHBIX 3JIEMEHTOB B MPUPOAHBIX 00BbeKTax. [IpuHIIUIIBI METOI0B
MOTJIOLICHMS, U OCOOEHHOCTM ammaparypHoro pemieHusi. KauyecTBeHHBIH U
CIIEKTPOMETpUs KOJIMYECTBEHHBIN CIIEKTPO()OTOMETPUUECKUN aHAIN3.

ucnyckanus. AAC u
ADC crieKTpocKomnusi.

S ceMecTp

Xpomarorpaduieckue
METO/Ibl aHAJIN3A.
I'azoBas u
BbICOKOA((hEeKTHBHAS
KUAKOCTHAs
xpomaTtorpadust

Xpomarorpadguueckue Metoabl aHanuza. Kiaccudukanus
METOAOB XpoMaTorpaduu IO arperaTHOMy COCTOSIHHIO (a3 M II0
KOHUrypauuu paszenstomeid cucrembl. OO0JacTM NPUMEHEHUS U
npeumymiectsa M Hegoctatku X wm  BOXX. T'a3oBas
xpomarorpadus. Teoperndyeckue OCHOBBI MeToAa. M3oTepMsl
copOumu. BapuwanTtel MeToma: ra3zo-afcopOIMOHHAsT U Ta3o-
KHUJIKOCTHass  xpomarorpadus.  AmmapaTypa  JAis  Ta30BOM
xpomatorpaduu. [IpuHnunuaneHas cxema ra3oBoro xpomatorpada.
Xpomarorpaduueckue KOJIOHKH, TEPMOCTATBHI, JETEKTOPHI.
Krnaccudukanus nerekTopoB, NPUMEHSEMBIX B T'a30BOM
xpomarorpadun: [193, I[N u xatapomerp, HX BaKHeWIIHe
XapaKTEPUCTHKHU.

KauecTtBeHHbIN 1

KadecTBeHHBII M KOJMYECTBEHHBIH Xpomarorpadudeckuit

KOJIMYECTBEHHBIN aHayn3. XapakTepUCTUKH Xpomarorpaduyeckoro mnuka. [lapameTpsl
Xpomarorpaduyeckuii | yaep>kKMBaHuUs B Ta30BOM XpoMaTorpapuu.

aHaIu3

OCHOBBI PEHTI€HO- OcHoBBI peHTreHo-(hryopecteHTHOro aHanu3a (PDA).
¢ryopecrieHTHOTrO BemiectBa, ompenensemblie JaHHBIM MeToZioM. [Tpo6onoaroToska.
aHaimsa KauecTBeHHBII 1 KOJIMYeCTBEHHBIN PDA.

MeTto KanwIsipHOTO [TonsTne o0 MeToAe  KamWUIAPHOTO  3JIeKTpodopesa.
anekTpodopesa YCTpolCTBO CcHCTEMBI KamuuisipHOro 3yektpodopesa. Ilonstue
(KO®) 1 KOMIOHEHTHI | IBOWHOTO  3yeKTpuuyeckoro  cios.  OOjmact  mpUMEHEHUs
MIPUPOTHBIX KamWUISIpHOTO ~ 3yiekTpodope3a.  JleTeKTopbl, MpHUMEHsSEeMble B
00BEKTOB, cucTeMax KalwuisipHoro snekrpodopesa. IIpsmoe u kocBeHHOE
AHATU3UPYEMBIX JIETEKTUPOBAaHUE BOJIOPACTBOPUMBIX KATHOHOB U AaHHOHOB.




metonoM KOO

Du3nKo-XxuUMHUECKUE
OCHOBEI

OU3NKO-XUMUYECKHE OCHOBBI JIEKTPOXUMUYECKUX METOOB
aHanuza KonaykToMeTpusi, MOTEHIIMOMETpUSL, oissporpadus,

NEKTPOXUMHUYECKUX | MIHAMKATOpHBIE JIIEKTPOBL, 3JIEKTPOJ CPABHEHHUSI, HOHCEIEKTHUBHBIC
METOJI0B aHAJIN3A JIEKTPO/Ibl, OCOOEHHOCTU UX ACHCTBUS U KaTUOPOBKHU.
Pagunomerpuueckue Paguomerpuueckne Meronpl. PagumoakTMBHOE U3IydYCHHE.
Meroasl. Mepa YcronuuBble U HEYCTOMYMBBIE s/1pa, €CTECTBEHHAs U UCKYCCTBEHHAs
BO3JECHCTBUS pannoakTuBHOCTh. CriocoObl peructpanuu anbda-, 6era — U raMma
pasgranroOHHOIO H3JIy4aroux PaIVOHYKIIUOB. Enuunnst U3MEPEHHUS
uznydenus. [lonstue | pagnoaktuBHOCTH. Anbda-pacnaa. Ero osHeprus u  nepuon
HOIJIOIEHHOM 103bl. | mostypacnajga. IlpupoaHble W HUCKyCCTBEHHBbIE — aib(a-U30TOIIBL.

PagnoaktuBHble paasl. Metoa usmepeHus anbga-uznydeHus. bera-
pacnag. Ero sueprus u nepuoxn mnomypacnazna. IIpumepsr Oera-
PaAMOHYKIIUJIOB. Croco6 JNETEKTUPOBaHUS crponnusi-90.
Yepenkosckoe uznydeHue. CHUHTHIUIATOPBL. ['aMMa-u3inydeHue suep.
IIpumepbl  ramMma-usiaydarlomux — paguoHykiaunoB.  [lomympo-
BOJHHMKOBBIE JETEKTOPBl. BO3/eNCTBHE MOHMU3UPYIOIIUX H3IYyYEHHI.
Mepa pagnannoHHoro Bosaencrsus. Ilormomennas nosa.
OKBUBaJICHTHasA 103a. ENMHNALIBI aKTUBHOCTH U JJO3BI.

7 | SIMP-cnekTpoMeTpHs.
Tomorpadus

[TonsiTue 0 MeTOIE IAEPHOTrO MAarHUTHOTO pe3oHaHca. [lonsaTue
o xumu4yeckoM casure. O6mactu npumenenus: SIMP-
cnekrpockonuu. IMP-tomorpadus.

7. ®oup oueHouHbIX cpeacTB (POC) 1151 oneHUBAHUSA Pe3yIbTATOB 00y4YeHHs MO IUCUMUILINHE

7.1. TunoBble KOHTPOJIbHbIE 32/IaHUSI UJHM HHbIE MaTepHajbl i MPOBedeHUs] TeKYyLIero
KOHTPOJIfl YCIIeBAeMOCTH.
IIprMepsl TECTOBBIX 3aJIaHUH
TecToBOE KOHTPOILHOE 3aJaHHE 10 TeEME «ATOMHO-a0copOIIMoHHas criekTpockonusy (AAC)

1. OrmerbTe ydeHbIX, paOOThl KOTOPBIX MPEIIECTBOBAIM MOsiBIeHUI0 MeToa AAC:

a) Liget; B) HotoToH; 1) byH3ew;

6) Kupxrod; r) Bonmnacron e) ®paynrodep;

2. ATOMHO-a0COpOIIMOHHBII METOJ DJIIEMEHTHOTO aHAJIN3a, OCHOBAaH HA M3MEPEHHH:
a) YMMCCUU KBAaHTA CBETa PE30HAHCHOM JIJIMHBI BOJIHBI HEHTpPaJIbHBIMU aTOMaMHM METAJUIOB MOCJIE UX
MepeBo/ia B aTOMapHOE COCTOSHUE;
0) CENeKTHUBHOIO MOIJIOIIEHHUSI ONTUYECKOTO U3JIyYeHHs ONpeeIeHHON JIMHbBI BOJIHBI aTOMaMHU
METaJIJIOB U METAJJIONI0B, HAXOASIIMXCSI B Ta30BOM (ase;
B) MOIJIOLIEHHUS PE30HAHCHON SHEPrMH MOHAMHU METAJUIOB M METaJUIOMJIOB, HAaXOJAIUXCA B ra30BOM
dbaze.

3. Pe3onaHcHas nuHMS — 3TO:
a) CHeKTpaJibHas JHMHMS IOTJIOIIEHUSI aTOMa, YacTOoTa KOTOPOW COBMAJaeT C 4acTOTOM CBeTa,
HCITYCKAIOIIETO €ro MPH Mepexoie U3 BO30YKIECHHOIO SHEPTEeTHUYECKOI0 COCTOSIHUS B OCHOBHOE;
0) crexTpajbHas JMHHUS H3JIy4eHUs aroma, YacTOoTa KOTOPOW COBMAaJaeT C 4acTOTOM CBeTa,
MOTJIOLIAEMOI0 UM B OCHOBHOM COCTOSIHUU.
B) OJIHA UJIM HECKOJIbKO Han0oJiee WHTEHCUBHBIX JIMHUN B CIIEKTPE MPHU PE30OHAHCHOM H3JTYUECHHUHU.

4. OTMeTbTe MaTeMaTU4YecKoe BbIpaKeHUE (PM3MYECKOrO 3aKOHA, OINpeNeNIonero ocialieHue
MMy4YKa CBETA MPHU MPOXOKICHUHU €ro Yepe3 CIOW MOrIOMAIIENH CPEBI:
a) hv = AE = E; — Ey; 6) lo = le*; B) I(l) = loe™'r) D= Ig(lo/l) = kCI = &,Cl snannumre

Ha3BaHUS COCTABJISIONINX YpaBHEHHUS TOTO o0BeaMHEHHOro 3akoHa byrepa-JlamGepra-bepa:



5. HapucyiiTe npUHIMNHATIBHYIO CXEMY OJIHOJIYY€BOI'O aTOMHO-a0COPOIIMOHHOTO CHEKTPOMETpa U
Ha30BUTE €r0 OCHOBHBIE COCTABIISAIOIINE Y3JIbI:
6. CootHecure y31bl AAC-CIeKTpoMeTpa U3 Ha3HAYCHHIO:

Momnoxpomarop CO3JJaHuE NapAJUICIIBHOTO JIy4a CBETa, U3MECHEHUE
HaIIPaBJICHUS CBETA

DOTO3IEMEHTHI U IIPOIYCKAHUE U3JIyYEHUs C 3aJaHHOMN JJIMHOMN BOJIHBI

(hOTOYMHOKHUTEIH

Cucrema J1nH3 HCTOYHUK U3ITy4EHUS

PTyTHBIE TaMIIBI ¥ JTAMITBI C TIONBIM | TIPUEM U3ITYUYEHUs, TPEOOpa30BaHUE CBETOBOW YHEPTUH B

KaToJIoM JIEKTPUYECKYIO

7. OT™MeThTe N3BECTHBIE BAM UCTOUHUKU PE30HAHCHOTO U3Iy4eHus, mpuMeHsembie B AAC:

a) JlaMIa HaKaJuBaHHs C BOJIb()PaMOBOW crupaibio; 0) PTyTHas JiaMmIia; B) JIAMIIBI C TTOJIBIM
METAJUINYECKUM aHOZOM; B) JIAMIIBI C TIOJIBIM METAJIIMYECKUM KaTo/10M;

8. OTMeThTe N3BECTHBIC BaM THIIBI aTOMHU3AaTOPOB, IpuMeHsieMbIX B AAC:

a) rpagUTOBBIE TeUH; 0) NEKTPOTEPMUUECKUE AaTOMHU3ATOPbI; B) INIAMEHHbIE aTOMU3aTOPBI;

9. Ilpucsoiite coorBercTBYyrOIMEe HOMepa (0T 1 10 4) stanam rpaduka moabemMa TeMreparyphbl B
rpaUTOBOM KIOBETE BO BpeMsl ITPOBEACHUS TUIIMYHOT O aHainu3a MetojoM AAC:

- OYMCTKA KIOBETHI; - IUPOJIM3; - aTOMU3ALMUS; - CYIIKa.

10. Ananutnyeckuii curgai B merone AAC - 3to0...

a) BEJIMYMHA Pa3HULbl SMUCCUU SHEPTUU CBETA CIEKTPAJIbHOM JIaMIIbl, IOCTYTAIOIIEN Ha
MOTJIOMIAKOIIAN CIOM U MPOIIEIIEH YEPE3 HETO;
0) BeIMYMHA TIOTJIONMICHHUS YHEPTUU CBETA CIIEKTPAIBHOM JaMITHI ITPH aTOMHU3AINN
COOTBETCTBYIOLIETO €l XUMHUECKOT0 JIEMEHTA B alleTUIIEHOBOM IIJIaMEHU MJIM IpaUTOBOI KIOBETE.
B) BEJIMYMHA MOTJIOUICHHUS] PE30HAHCHOM JIMHUU 3HEPTUU METAJUIOM WM METAJUIOUAO0M I10CIIe
IepeBo/ia UX B aTOMapHOE COCTOSTHUE;

11. OTmeTbTE 3JIEMEHTHI, KOTOPHIE B JIOHHBIX OTJIOXKEHHUSIX B OCHOBHOM ONPEIENISAIOT METOJO0M
AAC:

a) pTyTh; 0) KaaMHUii; B) YIIEpOI; T) ME/lb; 1) IMHK; €) CBUHEIL; ) HUKEIb; 3) (hocdop

12. OTtmeTbTe METOI, KOTOPHIM ONPEAEISAIOT B JOHHBIX OCAJIKaX PTYTh U HANUIIUTE, TOYEMY
BO3MO>KHO OTIpE/IeNIEHUE PTYTU TAKUM METOJIOM:

a) AAC xononHoro napa; 6) AAC temoro napa; B) AAC ropsiuero napa;

7.2. TunoBble KOHTPOJIbHBIC 3aJaHUA UJIM UHBIC MaTepHUuaJjbl AJHA IMPOBCICHUSA l'IpOMe)KyTO‘lHOﬁ
arrecranmu.

Bonpockl k 3x3aMeHy B 4 cemecTpe
O0611e Bonpockl

1. Xwumuueckuil coctaB npupoaHbIX BoJ. Ilpupoansie Boabl, kak pacTBopbl. Beimapusanuem 250 r
Mopckoii Bojibl toirydeHo 10 r comu. OmnpenennTe MacCOBYIO JIONIO COJIM B MOPCKOMW BOJIE.

2. Xumuueckue MetoAsl aHanuza. OOnactu ux npumeHeHusa. Ocaxngaemas ¢opma B
rpaBUMETPUYECKOM aHaiu3e. TpeOoBaHUs K HEH.

3. T';naBHBIE KOMIIOHEHTBHI COJIEBOTO COCTaBAa MOPCKHMX M MOBEPXHOCTHBIX BOJ. ConeHocTb (S %o).
XnopHoctb Bojibl (Cl %o0). Metonsl onpeneneHuss COJCHOCTH. APreHTOMETPUUECKHM METOI0M
OTIpeNIeNIUIN, YTO XJIOPHOCTh HccieayeMoil mnpoObl paBHa 9,95%o, paccuuTaiitTe 3HaYeHHE
COJIEHOCTH.

4. BonmopomHslii mokasareib W ompeaessoomue ero ¢aktopel. Metoasl u menu omnpeneneHus pH.
Onpenenutd pHin situ, €CIM U3BECTHO, YTO Tpo0a MOPCKOM BOJIbI, 0TOOpaHHast Ha ropu3oHTe 100 M
mpu t=5°C umeet pHusw = 7,8 ipu Temnieparype B maboparopun t=25°C.

Mertposiornueckre acreKkThl 1a00paTOPHBIX METOJOB aHAIHM3a

1. PesynmpTaT €QMHUYHOTO OIpENCNIEHUs M pe3yJibTaT aHanu3a. [lapajuienbHble ONpeAeTeHHUs.
[Torpemnocts pe3ynbrata. [IoHATHS aOCOMIOTHOW M OTHOCHUTEIHHOW MOIPENIHOCTEH.

2. T'eHepanbHast COBOKYITHOCTh M BBIOOpPOYHAsE COBOKYIMHOCTH (BBIOOpKa). OmpenesneHne CpeaHero.
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Knaccudukanmss morpemHocTeid 1o NpoucXoxacHUto. OmnpeneneHne CUCTEMaTHYeCKOW |
CIIy4alHOM IOTPEIIHOCTEN.
Kputepunu BocmpousBogumoctu. OmnpeneneHus OTKIOHEHHS, CPEIHEro OTKIOHEHHs, pa3Mmaxa
BapbUPOBAHUS, TUCIIEPCUU, CTAHAAPTHOTO OTKJIOHEHUs. CTemneHb CBOOOABI, €€ CBS3b C YHCIOM
BapHaHT B BEIOOPKE.
OneHka mNPaBWIBHOCTH pE3yJbTaTOB aHaln3a. JloBepuTENbHBI WHTEpBajl, OBEpUTEIbHAsS
BEPOATHOCTbH, YUCIIO CTereHel cBo00bl, koddduunent CTpioieHTa.

MeToabl TUTPUMETPUIECKOTO (00BEMHOT0) aHATTN3a
XKectroctb mpupoanbix Boj. KoMmuekcoHoMeTprueckoe omnpesenenue xxectkocti. KapbonatHas
U HekapOOHATHAas KECTKOCTb BOABI. OIpenesinTh OOIIYI0 KECTKOCTh BOJBI, €CIH XUMHUYECKUM
aHaJIM30M YCTaHOBJIEHO, YTO B 4 J1 BOJbI COJIEPKUTCS 42 Mr M32* 1 114 mr Ca?".
PactBopenHbIil kucnopoz. CyiHocTs MeToa Bunkiepa. Onpenenuts HachleHue KUCIOPOIOM B
MPOLIEHTAX, €CJIM XUMUYECKHM aHAJIM30M YCTaHOBJICHO, UTO KOHIeHTpalus Oz B mpobe 8,23 mu/i,
coneHocTh — 16,4 %o, TeMIepaTypbl BOJIbI IIpH 0TOOpE mpoObl Obl1a paBHa 4°C.

CrnexkTpodoTomMeTpruyecKue METOIbl aHATTN3A

Monoxpomaruyeckoe usnmyderne. CriocoOsl MoHOXpomaru3zauuu B npubopax KDK, CD. Yro
TaKoe CIEeKTp MOTJIOIIEHUS?
3akoH, Ha KOTOPOM OCHOBaHa BO3MOXHOCTh CHEKTPO(POTOMETPUYECKOTO OIPEACICHUS
KOHIIEHTpalluu BemiecTBa. Ero maremarnyeckoe BbIpaKEHUE, XapaKTEPUCTUKU BXOJSAIINX B HETO
BEJIMYMH, UX €AMHUIBI U3MEPEHHUSL.
OnTHueckasi MIOTHOCTh: (PU3UYECKHI CMBICI, OT Yero 3aBUCUT €€ BeNWYHMHA, AHAra3oH e&
W3MEpEHUs U TMana3oH, IPUTOAHbIN JIIs U3MEPEHUSL.
[Mopsamox pabotel Ha crnekTpodoromerpax (CP) U KOHUEHTPAUMOHHBIX (HOTOKOIOPHUMETPAX
(K®K). Cnextpsl uznyuenusa B CO u KOK. YcranoBka auanasona anusel BosiHbl B CO u KOK.
PacTBOpHI cpaBHEHUSI.
CrekTpodoToMETpUYECKHE METOAbl OMpeeNieHHs TIJIABHBIX MOHOB B MPHUPOJHBIX BOJAX:
docdarel. Heopranmueckue ¢opmbl ¢ochopa B mnpupoanblx Bomax. dopma, B KOTOpoi
orpenenstorces pochaTsl CIEKTPOMETPUYECKIMH METO1aMu. PacTBop cpaBHEHHS.
CrnextpooTOMETpUUYECKHE METO/bl OIpEeNIEHUs] TJaBHBIX HOHOB B NPUPOAHBIX BOJAX:
COeMHEHMS a30Ta. MuHepaabHble COEUHEHMS a30Ta B MIPUPOJHBIX BoJaX (HaAmUIIUTE (HOPMYJIbI
HEOPTaHUYECKUX POpM).
CriekTpooTOMETPUYECKOE ONpPEEICHUEe HUTPUTOB (IOPSAIOK J00ABIEHMS pPEareHTOB, OKpacKa
pacTBOpOB JUIst U3MepeHus D, ycranaBiuBaeMasi AJIMHa BOJIHBI).
N3mepenne KOHILEHTpallMd pacTBOPEHHBIX COEIMHEHUN KPEMHHUS CIEKTPOPOTOMETPUUYECKUM
MeToA0M. PeakTuBbl, mpuMeHsieMble B aHanu3e. OKpacka aHaTUTHYECKUX PACBTOPOB.
3aia4yu 1o pacuery KOHUEHTpPalUl pacTBOPOB, ONTHYECKON IIIOTHOCTH, BEJIMUMUHBI MTPOITYCKaHUS
Ha ocHOBe ¢oromerpuueckux nMmepenuil. (Ilpu pemenun HeoOXxoanMo 3HaHME 3akoHa byrepa-
JlamGepra-bepa).

Bomnpocsl k 3Kx3aMeHy B 5 cemecTpe
OcHOBHBIE TPYIIBI BELIECTB, MNPUCYTCTBYIOIIME B MPHPOAHBIX cpenax. (OCHOBHBIE THIIbI
MPUOPUTETHBIX 3arps3HAIONINX BEIICCTB. ENWHUIBI M3MEpPEHHUS KOHICHTPAIMHA 3arps3HSIONINX
BEILIECTB.
OcHOBHBIE THIBI CTOUKUX OPTraHUYECKHUX 3arps3HUTENEH, X UCTOYHUKU U OOYCIIOBICHHBIE MU
ctpeccel. [IpobomoaroroBka mpod rumpoOUOHTOB st XpomaTtorpaduyeckoro ananmza XOII u
I1XBb.
OCHOBHBIE TIPUHIIUIIEI TATHCHHYECKOTO HOPMUPOBAHUS 3arpsA3HUTENICH B 00BEKTaX OKPYKAIOIICH
cpensl. [Tonstus o IICI, ITAK, OAY, IIAY. ITJK nns xiopopraHu4ecKux TOKCUKAHTOB.
MeTopl aHATUTUYECKOW XUMUU: TIPOO00TOOpa, KOHIIEHTPUPOBAHMSI, pa3AeIeHHs, OOHAPYKECHHS,
ompe/eseHus, OIICHKA JOCTOBEPHOCTH.
OcHoBHbIe (HhaKTOPBI BBIOOpPA METOJA U METOAUKH. UyBCTBUTENEHOCTD, CEIEKTUBHOCTh U UX
XapaKTePUCTHKH, MPeIel OOHAPYKEHUS U HIDKHSSI TPAHUIIA ONIPEICTICHHUS COSTMHCHU.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

AHanmuTuyeckuil curHai. ['pagynpoBouHas GyHKIUS U KaTOpOoBOUYHAs XapakTepuctruka. OleHka
NPAaBUIBLHOCTH PE3yJAbTaTOB aHAIW3a: JHUCIEPCUs, aOCONIOTHOE U OTHOCHTEIBHOE CTaHIapTHOE
OTKJIOHEHHE, IOBEPUTEIbHBIA HHTEPBAJ, JOBEPUTENIbHASL BEPOSITHOCTh, YACIIO CTENeHeil cBOOOIbI,
kodppunment CTproeHTA.

OcHOBHBIE BBl KJIACCH(PHUKAIMKA METOAOB aHajdM3a. XUMHUECKHE U (PHU3UKO-XMMUYECKHE
METO/bI aHAJIN3A.

Xpomarorpadguueckre MeToabl aHanuza. Mctopus ux BO3HUKHOBEHHSA. COBPEMEHHOE COCTOSIHHE
METOOB, 00JIaCTh MPUMEHEHHS, 3HAUEHUE U MECTO CPEIH IPYTUX AHATUTUIECKUX METOJIOB.
OcHoBHbIe TIOHATHA XpomaTorpaduu. CopOuus, maecopOums, aacopOius, adbcopOuus, COpOEHT,
nojaBukHasg (¢asza, HemoaBmwkHas (aza (TpeGoBaHus K HEMONBMKHOM KHIKOH (aze B
ra30’KuJIKOCTHON Xpomarorpaduu), copoat, TIOEHT, ITH0AT.

I'azoBas xpomarorpadusi. Teopermueckue OcHOBBI MeToma. M3orepmbl copbumu. BapuanTs
METO/1a: Ta30-aJACcopOLMOHHAs U ra30-KUIKOCTHASI XpoMaTorpadus.

Anmapatypa s Ta3oBoil  xpomarorpaduu. Xpomarorpaduyeckue KOJIOHKH, TEPMOCTATHI,
JE€TEKTOPBL.

Knaccuukanuss neTekTopoB, NPUMEHSIEMBIX B Ta30Boil xpomatorpaduum: J93, I[N u
KaTapoMETp, UX BAKHEUIINE XapaKTEPUCTUKHU.

Knaccugukanusa meronos xpomarorpaguu 1o arperaTHoMy COCTOSIHHMIO (a3 U 10 KOH(QUTypaluu
paznensmomeit cucrembl. O0nacTu npuMeHeHus, npeuMyiectsa U Hepoctatku ['X u BOXKX.
KauecTBeHHBIN U KOJIMYSCTBEHHBIN XpoMaTOrpagpuuecKuii aHam3.

XapakTepucTUKU  xpomarorpaduueckoro nuka. Ilapamerpsl ynepXKuBaHHs B  Ta30BOU
xpomMarorpadum.

3akon byrepa-JlamGepra-bepa u ¢usznko-xumMuuecKkue METOJbl aHallu3a, OCHOBAHHBIE Ha €ro
HCIIOJIb30BaHUH.

[lonsstue o cnekrpe. B3aumopeilcTBUE 3JIEKTPOMArHUTHOTO U3JIYYEHHUS C  BEIIECTBOM.
Knaccudukanus ciekrpockonuueckux MetooB. Y ¢-, UK- u cnextpomerpust BUIMMOM 007acTH.
Knaccudukanus BUAOB CHEKTPOMETPUU TO XapakTepy B3aMMOICHCTBUS  U3Iy4YeHHUS C
BEILIECTBOM.

OCHOBHO# 3aKOH, HA KOTOPOM OCHOBaHa BO3MOXKHOCTb CIIEKTPO()OTOMETPHUUECKOTO OIpeIesICHUS
BenlecTBa. Ero maremarnyeckoe BhIpaXKEHHUE U XapaKTEPUCTUKU BCEX BXOJSALIUX B HETO BEIMYHMH.
Enaunannsr uzmepenus D, A, C, E, L.

OcHoBbl peHTreHoayopecuentHoro aHanusza (P®A). IlepedeHp BeliecTB, OIpeneasieMbIX
naHHbIM MeTofoM. [IpobonoaroroBka. KauecTBeHHBIN U KOMMYecTBeHHbIN PDA.

[lonstTne o Meroae KamWUIIPHOTO 3JeKTpodope3a. YCTPOWCTBO CHUCTEMBl KAMUJUIAPHOTO
anekTpogopesa. [Tonsarue nBoitHOrO 3nMeKkTprueckoro ciosd. O0nMacTH NPUMEHEHUs KauUIIPHOTO
anexTpodopesa.

JleTekTophl, MPUMEHsSEMbIE B CHUCTEMax KalWUIApHOTo anekrpodopesa. [Ipsimoe m kocBeHHOE
JETEeKTUPOBAHUE BOJJOPACTBOPUMBIX KATUOHOB U AHHOHOB.

ITonaTue o MeToze AACPHOrO MarHUTHOTO pe3oHaHca. [lonaTue o xumuyeckoMm casure. O6sacTu
npumenenus AMP-cnexkrpockonuu. AMP-tomorpadus.

- JJId 3a4€Ta

INKAJIA U KPUTEPUU OIIEHUBAHWUS pesyabsTaToB 00ydenust (PO) mo aucuuminze

POnu
COOTBETCTBYOIIH
BH/IBI OI[CHOYHBIX CPEICTE

a

He 3auteno 3auTeHo

3HaHusa OTtcyTcTBHE ®parmeHTapHbIe O6u1me, HO HE CdopmupoBaHHEIE
(6UObL OYEHOUNbIX CPEOCME: 3HaHUH 3HaHMSA CTPYKTYpPHPOBaHHEBIE CUCTEMaTHYEeCKHE
yecmuble U NUCbMeHHbLE 3HAHUA 3HaHUS

ONpPOCHL U KOHMPOLbHBIE
pabomovl, mecmol, U Mm.n. )

Ymenus OtcyTtcTBHE B nenom B nenom ycnenrHoe, HO VYcnemHoe u
(8U0bI OYEHOUHBIX CPEOCMS. YMEHHUH YCHEILIHOE, HO HE | COoJepKallee OTAENIbHbIE CHUCTEMAaTHYECKOE
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npakxmuueckue KOHMpOJibHble CHCTEMaTHYECKOE mpobessl yMeHHe yMCHHE
3a0anus, Hanucamue u yMeHHe (momyckaeT HETOYHOCTH

3awuma pegpepamos Ha HEIPUHIMITHAIEHOTO

3a0AHHYI0 MeMy U M.N.) Xapakrepa)

Hagbiku OtcytcTBHE Hamuuue B nenom, CdopmupoBaHHEIC
(BIaieHN s, OMBIT HABBIKOB OTJCIBHBIX c(hopMHUpPOBaHHbBIC HABBIKH (BJIAJICHUA),
JIeATeTHHOCTH) (BnageHui, HABBIKOB HABBIKH (BJIZICHUS ), HO NPUMEHSICMEBIC MTPH
(8U0bI OYEHOUHBIX CPEOCTS. OTIBITA) (Ham4me HCTIOJNb3yeMbIe HE B peleHnn 3a1a4
8bINOIHEHUE U 3aUUMa (parMeHTapHOTO aKTHUBHOH (opme

Kypco8otl pabomsi, omuem no OTIBITA)

npakmuxke, omuem no HUP u

m.n.)

- JUIS DK3aMeHa

IKAJIA 1 KPUTEPUHU OHEHUBAHMUSI pedyabraroB o6y4yenusi (PO) mo

JAUCIHUIIINHE
OreHka 2 3 4 5

POn

COOTBETCTBYIOIINE

BHU/IBI OLICHOYHBIX CPEJICTB

3HaHus OtcyrctBue | ®parMeHTapHbIE OOmue, HO HE CdopmupoBaHHBIE

(8UObL OYEHOUHBIX CpedCm8. 3HAHUI 3HAHUA CTPYKTYpHUpPOBaHHbIE CHCTEMaTHYECKHE

yecmuvle U NUCbMeHHbIe ONpOChl U 3HAHMS 3HAHMS

KOHMPOIbHbIE padOmbl, mecmul, U

Ymenus OtcytcTBUE B nenom B nenom ycnemsoe, HO VYcnemnoe u

(610bL OYeHOUHbIX CpeOCmE: yMEHHUH yCIIEIIHOE, HO HEe | cojiepXKaliee OTAeIbHbIC CHCTEMaTHYECKOe

npakmuyeckue KOHMpOoabHble CHCTEMaTHYECKOe npoOenbl yMEeHUe yMEHHe

3a0aHUs, HanUcaHue u 3auuma yMeHHe (morryckaeT HETOUHOCTH

pegepamos na 3a0annyio memy u HETIPUHIUITHATIBHOTO

m.n.) XapakTepa)

Hagbikn OtcyTcTBHE Hamnune B nenom, ChopmupoBaHHBIE

(BJ1aJeHNSsI, OTIBIT eSITETHLHOCTH) HaBBIKOB OTZAENBHBIX c(hOpMHUPOBaHHbIC HaBbIKH (BJIaJCHUS),

(8U0bI OYEHOUHBIX CPEOC8. (BnageHuii, HaBBIKOB HaBBIKHU (BIAJICHUS), HO | IpHUMEHseMbIe IIPU

8bINONIHEHUE U 3AWUMA KYPCOBOU OTIBITA) (Hanunune UCIIOJIb3yeMbIE HE B pelieHnn 3a1a4

pabomol, omyem no NPaxKmuxe, (hparMeHTapHOTrO aKTUBHOU opme

omuem no HUP u m.n.) OTIBITA)

8. YueOHO-MeTOANYECKOE M HHPOPMALIMOHHOE 00ecTieYeHre T CIHIIHHbI

a) OCHOBHAas JUTEpATYypa

1. T'opmkoBa O.M., Kpacuymkun A.B., [lotano A.A., Ilpamukuna E.M., Maproauna HN.JI.,
Kopemxosa T.H., lIkune A.H. JlaGopaTopHble METOABI M3Y4E€HUS U KOHTPOJSL COCTOSHUS
okpyxaromei cpenpl: YuedHoe nocodue / [lox pea. A.Il. Kanuupl, A.B. Kpachymkuna. M.:
I'eorpaduueckuii pakynsrer MI'Y, 2008. 180 c.

2. PykoBoxactBo mo ananu3zy Bonbl. IluTheBas u mpupojHas BoAa, MOYBEHHbIE BBHITSKKU / [lox
pen. A.I'. MypasseBa. — CII6.: Kpucmac+, 2011. — 264 c.

3. COOpHHMK METOJIMYECKUX YKa3aHWM MO THAPOXMMHUHU MPHUPOJIHBIX BOJ. YueOHOe mocobue. —
Cesacromnoas: @umman MI'Y umenu M.B. Jlomonocosa B r. CeBacromnoaie, 2012. — 80 c.

0) IoNOJHUTENbHAS JUTEpaTypa;

1. HHcTtpymeHTanbHbIE (PU3MKO-XMMHUYECKHE METOJbl aHAIM3a JaHIA(QTHO-T€OXUMUYECKUX
uccnenoanuii. [Tox pen. H.C. Kacumosa. Y4. moco6ue. M.: M3a-8o MI'Y, 1990.
2. DKcrpecc-aHaJIW3 3KOJOTHYECKUX MPO0: mpakTuyeckoe pykoBoacTBo. — M.:BMTHOM.
JIaGoparopus 3Hanmii, 2010. — 424 c.
3. DKOoJIOro-aHAJMTUYECKHE METOAbl UCCIEeI0OBAaHUSl OKpY Karolleil cpenpl: YueOHoe mocodue. —
Boponex: M3narensctBo «Mctokm», 2010. — 304 c.
B) MHTEPHET-PECYPCEHI

- http://www.mnr.gov.ru/ — MHTepHeT-callT MUHUCTEPCTBA TPUPOTHBIX PECYPCOB M DKOJOTUU
13
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Poccuiickoit deneparuu

http://www.epa.gov/ — UaTepner-caiit U.S. Environmental Protection Agency
http://www.icnirp.de/index.html — Uurepuer-caiit International Commission on Non-lonizing
Radiation Protection.

I') IporpaMMHoO€e o0ecIieueHue

[Maxet mporpamm Microsoft Office - MS Word, Excel;

CrenmanusupoBannbie makeTsl Golden Surfer u Golden Grapher;

32-0utHblil XpoMmatorpaduueckuii mporpamMmmublil komiuieke Galaxie (Cucrema ananmza
XpoMaTorpapuiIecKux JaHHBIX);

[TporpamMMHO-anmapaTHBIN KOMIUIEKC Ut cOopa U 00pabOTKHU XpoMaTorpaduiyecKux JaHHBIX
MxietuXpom s Windows 9x NT;

Vision 32 - nmporpamma yrnpasieHus cnekrpomerpom Helios o — f.

[Ipu 0o0y4eHMH HWCHOJB3YeTCS UENbIi KOMIUIEKC MaTepHaJbHO-TEXHHUECKUX  Cpel,

MO3BOJISIOIIAX TIPOBOJUTH KAk J1a0OpaTOpHBIC, TAaK W IMOJIEBBIC MCCIICAOBAHUS 110 OIICHKE COCTOSHHUSI
OKpY>KaroIIel Cpebl, U pemarh Mpu 3TOM y4eOHbIe U HAy9HO-HUCCIIE0BATEIBCKHE 3aa4H C TOMOIIBIO
KJIACCMYECKHX M COBPEMEHHBIX JTaOOpaTOpHBIX METOJ0B. OCO0yI0 pOJb B TEXHMYECKOM OCHAIICHUU
y4e0HO-HAyYHOTO IMPOIecCa HWIPaeT HaJIWdue MOOWIIBHBIX IMOPTATUBHBIX MPUOOPOB M CO3/aHUE
COOTBETCTBYIOIIMNX MOOHIIBHBIX JIA0OPATOpUH, TaK KaK Ha JICTHUX BBIC3THBIX IMPAKTHKAX CTYIACHTBI
ydarcs oTOHMpaTh MPOOBI, MPOBOIUTH TNEPBHYHBIC
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W3MEPEHUsT Ha MeCTe OTOOpa MPH MOMOIIU MOPTATUBHBIX MPHOOPOB, aHAIM3HPOBATH IMOTYYCHHBIC
o0kl B TAOOPATOPHH, CUCTEMATU3UPOBATh U aHATH3UPOBAThH MEPBUYHYIO HH()OPMAIIUIO O COCTOSTHUN
OTIENBHBIX KOMIIOHECHTOB OKPY)KAIOIIEH Cpelbl, NeJIaTh BBIBOJBI M MPEICTABIATH TO B HAYYHBIX
OTYETaxX O MPAKTUKAX.

Takoe coueTaHue JEKIMOHHBIX TEOPETUICCKUX KypCOB, MPAKTUICCKUX aHATUTHYCCKUX PadoOT B
CTAllMOHAPHOH W TIOJIEBBIX JIA0OpATOpHSX JaeT CTyJAeHTaM BO3MOXXHOCTh TOJNYYUTh  KakK
TEOPETUYECKHE 3HAHMS, TaK M YMCHHE BECTH NPAKTUYECKHE SKOJIOTUYECKHUE HCCIICAOBAaHUS Ha
COBPEMEHHOM TEXHHYECKOM ypPOBHE.

Hwxke mnpuBeneH TmepeyeHb OCHOBHBIX TEXHHYECKHX CPEJICTB, HCIONB3YIOUIMXCS  pU
MIPOBEJICHUH JIA0OPATOPHBIX M IIOJICBBIX HAYYHBIX HCCIICIOBAHHWHA CTYICHTAMU, MPEAOCTABIISIONIIX
BO3MOKHOCTh HCITOJIb30BAaTh PAa3JINYHBIC aHAIUTHYECKUE METOJbI: XUMUYCCKHE, (PU3UKO-XUMHUICCKUE
(ciekTpohOoTOMETPUUYECKUE, XPOMATOTPAPUIECKIE) U IPYTHUE.

OCHOBHBIE TEXHUYECKHUE cpeacTBa, UCIOJB3YyCEMbIC CTYACHTAMU ITPHU MPOBCACHUUN Ha60paT0prIX u
IIOJICBBIX 3aHATUAX
Kommuectso,
€IMHHII
JlabopaTopHoe o0opyaoBaHuE
Onpenenenne koHueHtpanuu XOC B

Ne By TexHuueckoro ocHalleHHs Haznauenue

1 | T'a3oBsIit xpomatorpad «Bapuan 3800» 1 .
KOMITOHEHTaxX OKpYKaIoILIEeH cpeibl
M3mepeHue onTHYeCKON IIOTHOCTH
KHUJKUX [IPOO B IIMPOKOM JHAINAa30HE
®oromerpel 1 YO n UK- JUvH BoJiH. Mcnonb3yercs B
2 | cnexktpodoromerprl: «kKDK-2», I'enmoc 3 AHAIIMTHYECKUX METOJIUKAX
u Uk-cnexkromerp oIpeJiesIeHus IpuMeceil XUMUYEeCKUMHU
METO/1aMH C (HOTOXHUMUIECKUM
OKOHYaHUEM
3 1 [TonyueHue IUCTUINIMPOBAHHOM BOJIbI
AKBaUCTUILISATOP 71ab0paTOPHOTO KauecTBa
N3mepeHne Macchl XUMHUYECKHUX
4 | DneKTpOHHbIE AHATUTUYECKUE BEChHI 5 peakTuBOB/mpo6 B Anamnazone 10 200 T ¢
TOYHOCTEIO +/- 0,1 Mr
5 HNonomep N-1200 naGopaTopHblit 3 Msmepenne KOHUCHTPALHH HOHOB B
IIPUPOJHBIX BOAAX
Omnpenenenve BenuuuHbl PH,
6 Honowmep- pH-metp pH 410 1 PacTBOPUMBIX 3arpsI3HUTENIEH U
NOPTaTUBHBIN MUHEpaJIN3alliy BOJHBIX OOBEKTOB B

pEeKUME PeaTbHOTO BpEMEHH
[TepBuunas 06pabOTKa pe3yabTaTOB
7 S9BM 2 MU3MEpEHUH, ITOJIyYEHHBIM OT
aHAJIMTUYECKUX MPUOOPOB
N3MepeHne OCHOBHOTO ITapaMeTpa

Tepmometp TJI-50 KI11-14/23 0 +100°C

8 o HECKOJIBKO N .
n.1. 0,5°C BOJHOM CpeAbl:TEMIIEPATYPHI
Tepmometp TJI-50 KI11-14/23 0 +100°C
9 ° 1 -«
m.g. 0,5°C
10 Tepmometp TJI-50 KI11-14/23 0 +250°C 1 W3mepenune TemnepaTypsl Ipu
.. 0,5°C) MIEPETOHKE pacTBOpPUTENIEH
[Toarororka mpo0 MoYB, JOHHBIX
11 Tepmoctar 1TXK-0-03 1 OTJIOKEHUH /711 aHAJIN30B!
BBICYIIMBaHHE, POKATMBAHHE
12 Tepmoctar TC - 80M-2 1 -«
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9. SI3bIk mpenogaBaHUs — PYCCKHI.
10. IIpenoaaBaTesu: 101CHT, K.I.H. SlceneBa E.B.

11. ABTOp nporpaMmsbI: JIOLIEHT, K.I.H. flceneBa E.B.

OP®OPMJIEHUE 35K3AMEHAIITMOHHOI'O BUJIETA
JJISA UTOI'OBOU ATTECTALIUMU,
MPOBOJIUMOM B ®OPME YCTHOI'O DK3AMEHA

OUIIMAII MOCKOBCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA nmenn M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenue 05.03.02 «I'eorpadus»
VYuebHas qucuuiuivHa «JlabopaTopHble METOABI UCCIIETI0OBAHUI»

Cemectp 4-i

IK3aMeHALNOHHBIN OmjieTr Ne 1

1. .
XUMHUYECKU# cocTaB MPpUPOAHBIX BoJ. [IpupoHbie BO/IbL, KaK pacTBOPBI.
2.
3akon byrepa-Jlambepra-bepa.
3. Knaccugukarust METOIOB IPUKIIAHON CIIEKTPOMETPHUH 10 BHIAM
HOTJIONIEHHO! SHEPTUH.
3agauya Beimapusanuem 250 r mopckoit Bozs! mosydeHo 10 r conmu. Onpenenure

MacCCOBYIO OOJIKO COJIKM B MOpCKOfI BOJAC.

YTBepkeHO Ha 3acelaHnu Kadeapsl,
poTokoi Ne ot « » 20 T.

3aB. kadeapoit

IIpenonaBareins
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