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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heapr u3yyeHUs TUCHUIJIMHBI: OOYyYCHHE CTYJEHTOB TEOPETUYECKUM U
MPaKTUUYECKUM OCHOBaM BbIOOpA METO/a KOJWYECTBEHHOTO aHaIM3a M UJICHTU(UKAIIUN
BEILIECTB B 00BEKTAX OKPYKAIOIIEH CPEIbI.

3anaum u3ydyeHus JMCUMILINHBI:

Ha OCHOBAHWM TIOJYYEHHBIX TEOPETHYECCKUX 3HAHUH W TIPAKTUIECKOTO
OBJIAJICHUS METOJaMH aHaIn3a OOBEKTOB OKPYKAIOIICH CpPEebl, a TAKKE METOIaMH
pacueta pe3yiabTaTOB JKCIEPUMEHTA, CTYACHTHI JOJKHBI YMETh IPaBUIBHO
BBIOMpATh METO/IbI UCCIIEOBAHUS OOBEKTOB B COOTBETCTBUU C MOCTABICHHOM Tepe
HUMHU NpoOJIeMOM, pa3pabdoTaTh CXEMy aHallu3a, MPAaKTUYECKH NPOBECTH €ro H
HHTEPIIPETUPOBATH MOTYyUYCHHBIC PE3YyJIbTATHI.

Mecto nucuuniaunbl B cTpykrype OIIOIL: peanusyercss B pamMkax BapHaTUBHOU
gacTu (4acTu, (popMUpyeMOl ydacTHUKaMHU OOpa3oBaTeIbHBIX OTHOIIEHUM) Ojoka Bl.

JlucuuruimHbl (MOYJIN).

Il1aHupyembie pe3yJbTaThl 00y4eHHUs M0 TUCIHUIIMHE!

Kox Ilnannpyemble pe3y/ibTaThl
O — NHankaTopbl 10CTHKEHUS] KOMIIETCHIMHT o0yueHust
0 JUCIUILINHE
3HATB: 3Haer:
[KC-1 OCHOBHBIE MIPUHITUTIBI, 3aKOHBI, | OCHOBHEIE MIPUHITUTIBI, 3aKOHBI,
C 5 MOJIOKEHUSI, METOAOJOTHUI0 HM3YYaeMbIX | IMOJOKEHUS, METOJOJIOTHIO
mocoOeH
JIUCILHUITINH, TEOPETHUECKHIE OCHOBBI | JTUCIUIUIMHBI; TEOPETUUECKUE OCHOBBI
HCIIOJIL30BaTh
(U3UKO-XUMHUYECKUX, AHATUTUYECKUX | PU3UKO-XUMUYECKUX, AHATUTHYECKHX
3HAHU II0
METOJIOB MCCIEIOBAHUS; METOJIOB UCCJIETOBAHUS;
(byHIaMEeHTaJIbHB]
YMeTh:
M pazzenam VmMmeer:
- HWCIIOJB30BaTh OCHOBHBIE 3aKOHBI U
XUMHUU B PEIICHUH - HCIIOJIB30BAaTh OCHOBHBLIE 3aKOHBI U
MOJMOKEHUS  XUMHH  JUII  ONHCAHUS
npoOaem N HOJOXKEHUS XWUMHUH [JI9 OIIMCAHUSI
CTPOCHUSI U CBOWCTB BEIECTB; MPOBOIAUTH .
TEOPETHYECKOTO U . | CTpOEHUSI U  CBOMCTB  BEUIECTB;
nouck  uHpoOpMamMM ~ TO  3aJlaHHOMU
MIPUKJIIATHOTO MPOBOJNUTHh TOWCK HWHPOPMAMK U
TEeMaTUKE ¥ TPUMEHATHh TMOJTYyYCHHYIO
Xapakxrepa, MIPUMEHSATD MOJIYYEHHYIO
uH(pOpMAIIMIO Ha TIPAKTHUKE IS PEHICHUS
Kacarolnxcs vHpOpMalUI0 HA  TPAKTUKE IS
npobem MPUKIIATHOTO XapakTepa;
TEXHOJIOTHYECKUX| pemieHus  mpoOieM  MPUKIATHOTO
MJIaHUPOBATH CTaIuM  HCCIIeJOBaHMUS,
MPOIIECCOB U XapakTepa; IUJIAaHUPOBATh  CTaIuu
TOTOBUTH JIOKYMEHTAITHIO JTAIoB
OKPY>KaloIlero HCCIIETOBaHUS,
HCCIIEOBAHUS
MHpa,
Bmanets:
MaTeMaTHYECKHE
- npueMaMu HCIIOJIB30BaHUA
€CTECTBEHHOHAYYH . Bnaneer:
MEXaHU3MOB XHMHYECKUX PEaKIUN s
bl€ 3HAHUA 19 - npueMaMu HCITIOJIb30BaHUA
aHaJan3a TEXHOJIOTMYECKUX TMPOLECCOB U .
perieHus 3aaa4y . | MEXaHM3MOB XHMMHUYECKHX pEaKIUil
MIPOIIECCOB, MTPOTEKAIONINX B OKPY>KAFOIICH
npodeccuoHambHQ VTS aHaau3a MPOIIECCOB,
o cpene; 0a30BBIMU 3HAHHSIMH XUMUYECKUX N
W OeaTeIbHOCTH MPOTEKAIOIINUX B OKPY>KAIOIIEH Cpeie;
JUCLIUILINH npu WHTEPIPETAI
MOJIYYEHHBIX  PE3yJbTATOB;  HaBBIKAMHU
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HCIIOJIb30BaHUS COBPEMEHHBIX
UH(OPMAIIMOHHBIX 0a3 JTAHHBIX u
WH(OPMAIIMOHHBIX TEXHOJOTUH B PEIICHUN
TEOPETUYECKHUX M MPHUKIATHBIX BOIIPOCOB B
pa3IMYHBIX pa3jeiax XUMHH

MMKC-2
Cnocoben
OCYIIIECTBIISATh
TUTAHUPOBAHHUE,
MIPOBEICHUE,
00paboTKy U
aHaM3
pe3yIbTaToB
HAy4YHOTO U
MIPOU3BOJICTBCHH
oro
IKCIEPUMEHTA

3HaTh:
-OCHOBHBIE MCTOYHUKM M METOJbI ITOHCKA
HaY4YHOI nH(popMaIu

3Haer:
- TEOPETUYECKHUE OCHOBBI, MPOOJIEMBI
pa3BUTHS  KOHKPETHOH  oOiactu

npohecCHOHANBHOM AESITENbHOCTH U
€€ COLMAIbHYIO 3HaYMMOCTB;

Ymers: Ymeer:

-HaXOJIUTh Haunbosee 3¢ (EeKTUBHBIC | - OMUCHIBATH CBOWCTBA W OCHOBHBIC

pelIeHUsT HaydHbIX IpoOsieM, BbIOMpaATh | 00JACTH IPUMEHEHHs] BEIIECTB Ha

METOABl  JAMAarHOCTHKH  BEIIECTB M | OCHOBE WX CTPOCHHUS, NPUMEHSTH

MaTepuajoB, IPOBOAUTh CTAHJAPTHBIC | 3HAHMSI O BPEIHBIX U  ONACHBIX

U3MEpeHUs, aHaTU3UpOBaTh M 00O0OIIATH | CBOMCTBaX BeHIECTB INpu pabore ¢

pe3ysbTaThl HKCHEPUMEHTA, | HUMH;

(opMyITHpPOBaTH BHIBOJIBI - MPOBOJAUTH AHAIM3, MOHUTOPHHT H
9KCHEPTU3y OOBEKTOB PA3IUYHOIO
KJ1acca.

Buaners: Bnaneer:

-COBPEMEHHBIMU METO/aMH, | - HaBbIKAMU MPUMEHEHHsI JIOTHYECKUX

UHCTPYMEHTAMU W TEXHOJIOTHEH HAy4YHO- | Olepanuit (ananm3a, CHHTE3a,

UCCIIE/I0BATEIbCKON AEATEIbHOCTH CpaBHEHMUS, 000011eHus,

JI0Ka3aTeNbCTBa) AJIs1 CUCTEMATU3aluU
M  TPOTHO3UPOBAHUSA  XMMHYECKON
nHpopmanuy,

Il. COAEP’KAHUE U OFBEM JIUCHHUIIJIMHBI

€ YKa3aHHeM KOJIMYeCTBA YACOB, BbIJIEJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4alonuxcs
¢ nmpenoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas ¢popma o0yueHust

n/n

HanmenoBanue
pa3esioB U TeM

Bcero

AyAUTOpPHBIE 3aHATHSHA

Cam.

yacoB

JIK

113 Jb pao.

aHaJIu3a.

Paznen 1. ba3oBuie
MOJIOKEHHS U
NpeacTaBJIeHUs B
AHAJIUTHYECKOI XUMHUH U
B XHMHYECKOM aHAJIn3e
BelllecTBa 00bEKTA

108 28

28 28 24

Tema 1. [Ipeamer 30 8
AHAIMTUYECCKOU XMMUH.
Llenu ncnonb3oBaHus
aHAIMTHYECCKOM XUMHUU B
sKojioruu. OCHOBHBIE




MMOHATUS aHATUTHYCCKOM
XAMUH 1 aHAJIA3a
BemecTs. OOBEKTHI
XHMHYECKOI'O aHAJIN3a B
sKosoruu. @opmeI
HaXO0KJICHUS 3JIEMCHTOB B
reocdepax.

Tema 2. Buasl
XUMHUYECKOT0 aHalln3a.
MeTto1 XuMHUYECKOTO
a”gann3a. BemectBo
CpaBHEHUS. XUMUYECKUE
PEaKTUBBI U CTaHAAPTHHIC
o0pa3Iisl cocTaBa
BemlectBa. CTaHIapTHBIE
o0pa3sIiel cocTaBa
BEIIECTBA MOYBHI,
aTMoc(epHOro BO3ayxa,
MPUPOIHOM BOJIBI.
AHanuTUYECKUN CUTHAI.
MeToauka XMMHYECKOTO
ananu3za. Conepxanue
KOMITOHEHTa B ITpode
BEILIECTBA 0OBEKTA
aHaJu3a.

30

Tema 3. Knaccuduxanuu
METOI0B XMMUYECKOT O
aHaJM3a Mo Crocody
CPaBHEHMSI C 3TAJIOHOM
OTIPEIENIIEMOTO
KOMIIOHEHTa. XUMUYECKHE
METOBI XUMUYECKOTO
aHann3a. XMMHUYECKUE
METO/BI KaUeCTBEHHOTO
aHann3a. XMMUYECKUe
METOBI KOJTMYECTBEHHOTO
aHaym3a

24

Tema 4. Metoabl
rpPaBUMETPHUH (3aKOH
COXpaHEHHUS MacChl
aneMeHTa). MeTo b
TUTPUMETPHUH (3aKOH
SKBUBAJICHTOB).
CrannmapTHbIe pacTBOPBI
BEILIECTBA CPABHEHMSI.
duznyeckre METOIBI
KaueCTBEHHOTO 1
KOJIMYECTBEHHOTO
aHanM3a.
I'panynpoBouHbIE
pacTBOPHI BEIIECTBA

24




CpaBHEHMUSI.
Mertposiornueckue
XapaKTEPUCTUKHU CPEICTB
U3MEPEHHUI U METOAUK
XHMHYECKOIr0 aHajn3a.

3auem

Umoeo 3a 7 cemecmp

108

28

28

28

24

Pa3gen 2. dusuueckue
METOAbI XUMHUYECKOI0
aHaAJIHN3Aa.

154

44

44

44

22

2.1.Dnemenmnuiii ananus.
Obwue npeocmasnenusi o
CReKmpoMempu4ecKux
memooax

Tema 1. AToMHO-
YMHUCCHUOHHAs
cnektpomerpust (ADC).
Dddext. Cpencrra
U3MEpeHusl.
KauecTBeHHbI 1
KOJIMYECTBEHHBIN aHAIN3
meroaom ADC. Mogaenu
aTOMHO-3MHUCCHOHHBIX
CIIEKTPOMETPOB.
BosmoxHOocTH MeToaa
ADC B aHanu3ze nmpoo
BEIIECTBA SKOJIOTHYECKUX
00bekToB. [Ipumepsl
YTBEPKIEHHBIX B Poccun
METOAMK ONPECTICHHS
3arpsI3HAIONINX
KOMITOHEHTOB B BEIIIECTBE
00BEKTOB OKpYXarolei
Cpeabl METOJIOM aTOMHO-
SMUCCHUOHHOHN
CTIIEKTPOMETPHH.

14

Tema 2. ATomHO-
abcopOImoHHas
cnektpometpus (AAC).
CpenctBa usmepeHus.
KauecTBeHHBIH U
KOJIMYECTBEHHBIN aHaIN3.
Mopenu aToMHO-
a0COpPOITMOHHBIX
CHEKTPOMETPOB.
Bo3MoskHOCTH MeTOna
AAC B aHanu3e npo6
BEIIECTBA DKOJIOTHUYSCKUX
0OBEKTOB.

14

Tema 3. Pearreno-
¢yopecuieHTHAs

14




cnexkrpometpus (POC).
Dddext. Cpencrra
U3MEepeHusl.
KauectBeHHBIN U
KOJIMYECTBEHHBIHN aHaIH3.
ananu3. Monenu
pEHTreHo-
(hIyopeceHTHBIX
HACTOJIBHBIX
CHEKTPOMETPOB.
BosmoxHocTu Metoaa
P®C B ananmse npod
BelIecTBa 0ObEKTOB
OKpY>KalOILEH CPeIbl.
[Ipumepsl yTBEpKIEHHBIX
B Poccum meronuk
oTpeeNeHUs
3arpsA3HAIOIINX
KOMITOHEHTOB B BEILIECTBE
00BEKTOB OKpY>KarolIei
Cpelbl METOJIOM PEHTI€HO-
bayopecueHTHOU
CHEKTPOMETPUH

Tewma 4. SInepHo-
(busznyecKrue MeTo bl
3JIEMEHTHOTO aHAJIN3a.
OO61ue npeacTaBieHuUs.
[Ipuémunku
PaaO0aKTUBHOTO
n3ny4yeHus. MeTonsl,
OCHOBaHHbBIE Ha
W3MEPEHHUH €CTECTBEHHOMN
PaaO0aKTUBHOCTHU
ONpeAEISIEMBIX
3JIEMEHTOB.
Papnomerpuueckuit
meToa. Meton
M30TOIMHOTO pa30aBIeHUs.
l'ammacnekTpomeTpus.
Mertoabl, OCHOBaHHbBIE Ha
W3MEpPEHUH HAaBEJICHHOMN
HCKYCCTBEHHOU
PaIOaKTUBHOCTH
(HaBeEHHOM aKTUBHOCTH)
ONPEACISIEMBIX
3JIEMEHTOB.
KauecTBeHHbII1 aHaIU3.
KonuuecTBeHHblIil aHanus.
Bo3MoxHOCTH siiepHO-
(U3HYECKUX METO/IOB B
aHanu3e mpo0 BelecTBa

14




00BEKTOB OKpYKaromen
cpenpl.

Tema 5. Macc-
CHEKTPOMETPHUS
HEOPTraHUYECKHUX BEIECTB.
Dddext. Cpencrra
HU3MEPCHHUS.
KauecTBeHHBIN aHanm3.
KonmyecTBeHHBIN aHAIN3.
Mogenu Macc-
CIIEKTPOMETPOB C
WHIYKTUBHOCBSI3aHHOM
mnasmont (MCII-MC).
Bosmoxkunoctu UCIT-MC B
aHaju3e mpo0 BelecTBa
DKOJIOTUYCCKUX OOBEKTOB.

14

2.2. QyHKyuoHanbubll
ananus. Obwue
npeocmasieHusl.

Tema 6. UndpakpacHas
criekTpoMeTpus. DPPexT.
CpenctBa usmepeHusl.
KauectBenHslii u
KOJINYECTBEHHbBIN aHAJIN3.
Monenu UK-
CIIEKTPOMETPOB.
Bo3moxxknoctu Merona
P®C B ananuze mpod
BEIIECTBA 0OBEKTOB
OKpY>KaloIlEeH Cpeibl.
[IpuMeps! yTBEpKAEHHBIX
B Poccum metonuk
OIIpeEICHUS
3arpsA3HIIONINX
KOMIIOHEHTOB B BEILIECTBE
00BEKTOB OKpY Karolei
Cpelbl METOJIOM
HNKcnexkrpomerpun.

14

Tema 7.
DIIEKTPOXUMHUYECKHUE
MeTo bl aHanu3a. OO0rras
XapaKTEPUCTHKA.
[ToTenumomeTpus.
Dddext. Cpencrpa
HU3MEPEHHUS.
KonnuecTBeHHbIN aHAIN3.
Moaenu nOHOMEPOB.
Bonpsramnepomerpus.
Dddext. MuBepcuonnas
BOJIbTAMIIEPOMETPUS
(MBA). CpenctBa

14




U3MEPEHMUS.
KonnuecTBeHHbIN aHAINS.
Mopenu
BOJIbTAMIIEPOMETPUUECKHUX
aHaJIN3aTOPOB.
Bo3MoxxHOCTH METOIOB
MOHOMETPHUH U
BOJIbTAMIIEPOMETPHUU B
aHayin3e rmpoo BellecTBa
00BEKTOB OKpYXKaroIe
cpensl. [Ipumepsl
YTBEPKIAEHHBIX B Poccun
METOAMK ONpENEICHUs
3arpsA3HIOIINX
KOMIIOHEHTOB B BEILIECTBE
00BEKTOB OKPYKArOIIEH
Cpelibl METOIaMU
HOHOMETPHUH U
MHBEPCHOHHON
BOJIbTAMIIEPOMETPHUH.

2.3. Monekynapuwiii
AHANU3 OP2AHUYECKUX
sewecms. Obwue
npeocmasieHusl.

Tema 8.
Crnekrpodoromerpus u
(OTOKOIOPUMETPHSL.
Oddext. CexkTpsl
nornomenus. Cpezacraa
M3MEpEHUsI.
KonnyecTBeHHbIH aHANN3.
3akon byrepa-Jlamb6epra-
bepa. Buyrpennue
BIIUSIOLIUE (PAKTOPHI.
Monenu
CHeKTpo(hOTOMETPOB U
(OTOKOJIOPUMETPOB.
Bo3moxHOCTH METOIOB
CHEeKTPO(HOTOMETPHUH U
(OTOKOIOpUMETPUU B
aHaJIM3e BelleCTBa
00BEKTOB OKpY’KarolIei
cpensl. [Ipumepsl
YTBEpPKIEHHBIX B Poccun
METOAMK ONpPEIeTCHHS
3arps3HSIOIINX
KOMIIOHEHTOB B BEILIECTBE
00BEKTOB OKpY’KarolIei
Cpeabl METOJIOM
(hOTOKOJIOPUMETPHH

14

Tema 9. MeTonanl

14




HedenmomeTpuu u
TypOUINMETPUH.
Oddexrol. CpeacTra
U3MEpEHUsl.
KonnuecTBeHHbI aHaIN3.
Bo3MoxxHOCTH METOIOB
HedenmomeTpuu u
TypOUIMMETPUH B aHATIU3E
BelIecTBa 0ObEKTOB
OKpY>KarOILEH CpeIbl.
[Ipumeps! yTBEpKIEHHBIX
B Poccumn meronuk
oTpeeNeHus
3arpsI3HSAIONINX
KOMITOHEHTOB B BEIIECTBE
00BEKTOB OKPYKArOIIEH
Cpebl METOJIOM
TYpOUAUMETPUH U
HeeIOMETPHH.

Tema 10. MonexynsapHas
CHEeKTPOhIyOpUMETPHSI.
Dddexr. Cpencrra
HU3MEpeHusl.
KonnuecTBeHHbIN aHAIN3S.
Monenu
CHEKTPOhIyOPUMETPOB U
(bryopruMeTpUYeCKIX
aHaJIN3aTOPOB.
Bo3moxHOCTH METO0B
(bayopuMeTpuu B aHAIN3E
BEIIECTBA 0OBEKTOB
OKpY>KaloIleH Cpeibl.
[IpuMeps! yTBEpKAEHHBIX
B Poccum metonuk
OIIpeEICHUS
3arpsI3HAOLIUX
KOMITOHEHTOB B BEIIECTBE
00BEKTOB OKpYXaroIei
Cpebl METOJIOM
¢byopumerpun

14

Tewma 11.
Xpomarorpaduueckue
METObI XUMHUYECKOTO
aHanm3a. DPdekr.
CpencrBa u3mMepeHus B
ra3zoBoi xpomaTorpaduu.
CpencrBa u3mMepeHus B
JKUJTKOCTHOM
Xxpomarorpadumu.
KauecTBeHHBIN aHANN3.
KonunuecTBenHblil ananms.

14




Monenu ra3oBbIX U
YKHUJIKOCTHBIX
xpomarorpados.
Bo3moxHocTH
XpomaTorpaduueckux
METO/IOB B aHAJIN3E
BelIecTBa 0ObEKTOB
OKpY>KaroIlEH Cpeibl.
[Ipumeps! yTBEPKIEHHBIX
B Poccun meronuk
oTpeeNeHus
3arpsA3HAIOIINX
KOMITOHEHTOB B BEIIECTBE
00BEKTOB OKpYKArOIIEH
Cpensl
XpoMarorpapuaecKuMu
METOJIaMU

Paznen 3. Kpurepuu
BbIOOpa MeTo/1a
XHMHYECKOr0 aHAJIH3A.

16,7

4,7

Tema 1. Ctaguu
XUMHUYCCKHUX aHAITU30B.
OTt60p pabounx mpod
BEIIECTBA SKOJIOTMYECKHIX
O00BEKTOB B MOJIEBBIX
ycnoBusx. [lonyuenune
MIPEICTaBUTENBHON
nabopaTOpHON TTPOOBI
TBEPAOTO U )KHUJIKOTO
BemiecTBa.. Pa3znenenue,
MacCKHUPOBAHUE WIIH
OT/ETICHHE METIAIOIINX
aHaJIM3y KOMIIOHEHTOB..
OneHka J0CTOBEpHOCTH
MOJIYYEHHOTO pe3ynbTara
ananu3a OdopmieHue
pE3yNbTAaTOB aHAN3a

Tema 2.T peboBanus
METOJIaM ¥ METOAMKAM
XUMHUYECKOT0 aHalIn3a.
Hopmupyemslie
MOKa3aTeIN COACpPHKAHU
3arpsI3HAOLIUX
KOMITOHEHTOB B BEIIECTBE
00BEKTOB OKpYXaroIei
cpensl. ['naBHbIE
TpeOOBaHUS K METO/IaM U
METOJIMKaM XUMHYECKOIO
aHaJIM3a BEILECTBA
00BEKTOB OKpYKaromen
Cpe€/ibl, YCTAaHOBJICHHBIE B

8,7

2,7
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HOPMAaTUBHBIX
nokymeHntax. Kpurepun
BBIOOpA MeTO/IA
XUMHYECKOTO aHalln3a.
Hemu (BuabI)
XUMHYECKOTO aHalln3a.
Mertponoruueckue
XapaKTePUCTUKU METOUK
XUMHUYECKOT0 aHalln3a.
DKOHOMHYECKHE
XapaKTePUCTHKH,
obecrneunBaroIme
KOHKYPEHTOCIIOCOOHOCTb
METOJIMKH XUMHYECKOTO

aHam3a
DKr3amen 0,3

Kounmponw 9

Hmoeo 3a 8§ cemecmp 180 48 48 48 26,7
Bcezo 288 76 76 76 50,7

3aounas ¢popma o0yueHust
He npenycmorpena

OuHno-3204Has ¢popma
He npexycmorpena

I11. OEHOYHBIE MATEPHAJIBI JJIsSI IPOBEJAEHWS TEKYIIEA U
MPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekymias arrecTaius IpOBOAUTCS B (hOpMe KOHTPOIBHOU pabOThI (B TPaIuLIMOHHOM
uiu TectoBoi (hopme), pedepara.

TunoBoii BApMAHT KOHTPOJILHOM PadOTHI
B tpamunmonHoi ¢opme:
Bapuanr 1

1. OcHOBHbIE (GUBNKO-XUMHUYECKHE METOJbI aHalln3a, MPUMEHSEMbIE TPHU KOHTPOJIC
00BEKTOB OKPY>KAIOIIEH Cpe/Ibl.

2. AHanmu3 KOHKPETHBIX OOBEKTOB. 3ajaud U IJIAaHUPOBAHME aHanu3a. ['eojormyeckue
OOBEKTHI.

3. Konnentpauuto NO3 - -MOHOB B MNOPUPOJAHON BOAE ONPEACIUIA METOJAOM
(OTOKOJIOPUMETPUU [0 TPATyHUPOBOYHOMY Tpaduky. [ »TOoro ObLI NPUTOTOBIIECH
ctanaaptHeiil pactBop NO3 - -noHOB pactBopeHueM B 100 cM3 1uCTUILUIMPOBAHHOM BOJIbI

11



HABECKU BEIECTBA CPAaBHEHUS — PEAKTUBA HUTpaTa Kajaus KBaTU(PHUKAIIMK X.4., paBHOU
0,1631 1, c coxepxkaHMEM OCHOBHOIO KommoHeHTa 99,95%. Jlna mnoctpoeHus
IpaydpoOBOYHOTO Tpaduka MPUTOTOBJICHBI T'PAAyHPOBOUYHBIE pacTBOphl. B paHHOM
XMMHUYECKOM aHAJIU3€ OHM HCMOJIB3YIOTCSA MPU U3MEPEHUM MHTEHCUBHOCTH MOTJIONIECHUS
CBETa OKpalI€HHOTro Mpojaykra peakiuu NO3 - -MOHOB C XpOMOTPOIIOBOM KHCIOTOH B
BEJIMYMHAX ONTHYECKOM IIIOTHOCTH (A) Kak COBOKYIHOCTh PAacTBOPOB CpaBHEHUS
(pabouyux 3TaJIOHOB) ¢ TOYHO HM3BECTHOM MaccoBod KoHIeHTpaiueid NO3 - -HOHOB B
pacTBope i OXBaTa BO3MOXKHOTO JWalia3oHa COJEpkKaHUW HITUX HOHOB B Mpodax
IIPUPOIHON BOJIBI.

Bapuant 2

1./laiiTe onpeneneHne NOHATHIO «DKOJIOTHYECKUI MOHUTOPHHI»

2.Ilo xakuM nOKa3aTeslssM MOXXHO MOJIYYUTh TOYHYKO M OOBEKTHBHYIO OIICHKY
KadecTBa BOJIbI?

3. BcraBpTe npoIyIIeHHBIE CI0Ba
OKpPYXKaroLlel Cpellbl HAa3bIBAIOT PETYJIAPHBIE, BBIIIOIHIEMBIE 110
3aJIaHHON HaOJII0/IEHUS] IPUPOAHBIX CPE], , PACTUTEIILHOTO
Y JKABOTHOTO MHpA, IO3BOJSIOIIME OLEHUTHh MX COCTOSHUE W IPOUCXOIAIIME B HHX

II0J1 BJIUSTHUEM TEXHOTE€HHOM JESATEIBHOCTH.

B tecToBoii ¢popme:

1. Yka:xkure 0oCHOBHbIE 00bEKThI M3y4eHUss XMMHUHU OKPY:Kaolleil cpeabl:
a) OMOTeHHOE BEIECTRBO;

0) armocdepa;

B) tutocdepa;

r) ruapocdepa;

1) TIOMYJISIIHS.

2. Cucrema [0JITOBPEMEHHBIX HAOJIOAeHNI, OIEHKH, KOHTPOJIsI H TMPOrHO3a
COCTOSIHHUSA OKPY KAaKLIeil cpelbl U ee 0TAeJbHbIX 00bEeKTOB — 3TO:

A) PKOJIOTMYECKUI MOHUTOPUHT;

b) skonoruyeckast axcrepTusa;

B) unaukanus COCTOSIHUSL OKPYKaIOIIEeH CPeIbl;

I') sxosorunyeckoe HOpMUPOBAHHUE.

3. [IpunsiTO 0OTOMPATH NMPOOLI BOJABI OJHOT0 CTBOPA B:
A) 1-2 Toukax;

b) 3 Toukax;

b) 4-5 Toukax.

4. ITouck u BbIOOpa MecTa 0TOOPA U MEPBUYHOMH OLIEHKH NPO0 BO31yXa NPOU3BOAAT:
12



A) B 30HaxX €ro BO3MOXXHOTO TIPOXOKICHUS;

b) nax npennpustrem Ha BbicoTe 1,5 METPOB;

B) B «daxene» BeiOpoca u B 30HaX €ro BO3MOKHOTO IMPOXOXKICHUS;
I') B 1 kunomeTpe oT 00bEKTa

5. PacnpeneaurtesbHast Xxpomartorpagusi 0CHOBaHAa Ha:
A) pa3au4uM ONTUYECKOHN TUIOTHOCTH;

b) paznuuun ko3 duirenta pacrnpenencHus;

B) ontuueckoit nnenTudukanum

6. CniekTpajibHbIE H IPyrue oNTHYEeCKHEe METOAbI AHAJIN3a, IPUMeHsieMble B
HHIMKAIMH COCTOSTHUS OKPY:Kaloleii cpeabl 0CHOBAHBI HAa:

A) U3y4EeHHUH JIEKTPOMArHUTHOTO U3JIyYeHUS TOTJIONIEHHOTO, UCITYIIIEHHOTO,
PACCESTHHOTO MJIM OTPaKEHHOTO BEIIECTBOM;

b) paznuunn ko3 duiinenta pacnpeaeacHus;

B) ontuueckoit uaeHTHOUKAIINH

7. IloreHuMOMeTpHYECKHE METO/IbI AHAJIN3A UCIIOJIL3YIOTCSI B MHAUKAIIUH COCTOSIHUSA
OKpY Kaollel cpeabl sl Onpeae/JIeHust:

A) pH BojBI;

b) pH nouBeHHO! BBITSKKU;

B) okucnsieMmoct BOJHI;

I') conepkanus HUTpAT HOHA

8. Haubou1ee 3¢ pekTUBHBIE METOABI OUUCTKM:
A) MeXaHMYECKUI

b) xumuyeckuit

B) Ouoxumuueckuii

I') pusuko-xummdeckuit

9. BUOMHAUKATOPHI — ITO:

A) ’KUBbIE OPTaHU3MBbI, OOUTAIOIIME B PAllOHAX TEXHOTEHHOTO 3arps3HEHUS
b) *uBBIC OpraHU3MbI, H3MEHSIOIIHECS MOP(HOIOTHICCKH B YCIIOBHSIX
TEXHOTEHHOTO 3arps3HCHUS

B) »uBbIE OpraHU3MBI pearupyoInne Ha U3MEHEHNE CalTPOOHOCTH BO/TbI
') »xuBBIE OpraHU3MBI, HCIIOJIB3YEMBIC JIJIST BBISBIICHUS 3aTrPsA3HCHUS
OKPYKAIOIIEH CPEbI

IIpumepHas Tematuka pedeparos

1. AHanu3 MOHHOTO COCTaBa aTMOC(HEPHBIX AIPO30JICH.
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2. OnpeneneHnue MOHHOTO COCTaBa CHEXXHBIX BBIMAICHUIN B OKPECTHOCTSIX T EnbIia.

3. Ilpsimoe ompeneneHue NMHKA, KaJMHsS, CBHHIIA U MEAM B IEJbHOW KPOBU U
CBIBOPOTKE  METOJOM HHBEPCHOHHON  BOJIbTAMIIEPOMETPUU C  HCIOJIb30BAHHEM
MOJIU(PUITUPOBAHHBIX TOJICTOIUIEHOYHBIX IPaUTOBBIX AIEKTPOIOB.

4. 3aKOHOMEPHOCTH PACIpPENECICHUS KOMIIOHEHTHOTO COCTaBa TBEPIAOM W JKUJIKOU
(a3 CHEroBbIX BOJ] B 3aBUCUMOCTH OT YCIIOBUHM MIPOOOMOTOTOBKH.

5. KonnuecTBeHHBIN aHAIU3 COAEPKaHUS MUKPOKOMIIOHEHTOB B CHEKHOM MTOKPOBE

6. IlepepacnpeneneHue TSKEIbIX METANIOB B CUCTEME «BOJd - JIOHHBIA OCaJOK-
PaCTUTEIILHOCTHY M0 AKCIEPUMEHTAIIbHBIM JJAHHBIM T'OPOJICKUX 03€P.

7. O11eHKa 3KOJIOTUHYECKOTO COCTOSIHUSI HEKOTOPBIX 03€p.

8. Onpenenenne (EHOIOB B paMKaX UMITAKTHOTO MOHUTOPHHTA BOJHBIX 00BEKTOB.

9. M3yueHne MexaHHW3Ma BTOPHYHOTO XHUMHUYECKOTO 3arps3HCHHUS IUTHEBBIX BO,
MPONYIIEHHBIX YePE3 UHIUBUIYAIbHBIE OBITOBBIE (DUIIBTPHI.

[TpomexyTounasi aTrectanus OOydalOIIUXCS OCYIIECTBIsAEeTCA B (opMe 3adera,
HK3aMEHa C MCIOJB30BAHUEM CIIEIYIOIINX OLIEHOYHBIX MAaTEPHUAJIOB: HepeueHb BONPOCO8 K
3auemy (7 cemecmp), nepeueHb 80NPOCO8 K IK3AMeH) (8 cemecmp)..

Bonpockl K 3a4ery
(7 cemecTp, ouHas popma o0yUeHUsI)

1. OcoOeHHOCTH (PU3HKO-XMMHUYECKUX METOJIOB aHAIH3A.

2. Bujpl aHanu3a: HeJIEKCTYKTUBHBIN U JIOKAJIbHBIN aHAJIN3.

3. AHAIUTUYECKUI aHAIIH3.

4. OcHOBHbBIE (MBUKO-XUMHUECKHE METOJIbI aHAN3a, TPUMEHSIEMbIE PU KOHTPOJIE
00BEKTOB OKPY>KAIOIIECH CPEIbI.

5. Meroa rpagyupoBoYHOTO Tpaduka.

6. Meton 100aBOK.

7. EnvHUIIBI KOJIMUECTBA BEIIECTBA U CITOCOOBI BRIpAKEHUS KOHIICHTPAIUH.

8.  Merponornyeckue W AHAIATHYECKUME  XApPaKTEPUCTUKH  METOJIOB:
YyBCTBUTEJILHOCTh, N30UPATEIbHOCTh, TOYHOCTh aHAIN3a, SKCIIPECCUBHOCTh, CTOUMOCTb.

9. TlorpemHoctTn XuMu4Yeckoro aHaiauza. CHCTEMATHYECKUE MOTPEIIHOCTH.
Crnyuaiinble norpemHoctu. [Ipenen oOHapykeHus.

10. OT60p npoOk1. Cpennsisi mpoba. ['eHepanbHasi, JabopaTopHasi, aHaM3UpyeMas
mpo0a.

11. Ot6op mpoOwl razom. Otbop mpoOBI kuuKocTel. OTOOP HPOOBI TBEPIBIX
BemiecTB. [ToTepu u 3arps3HeHUs pu IpodooToOopeE.

12. Xpanenue mpoOsl. [lonroroBka mpoObl K aHanu3y. BreicymmBanue oOpasios.
Paznoxenue oOpasuos. IlepeBenenme mpoOsl B pacTBop. PactBopenme. CrnamieHwue.
Cnekanue.

13. AGcopOirmonHas crieKTpockonus. OCHOBHOM 3aKOH CBETOIOTJIONIEHUS.

14. Cnektper  normonieHus.  [IpoucxokaeHue  CHOEKTpPOB  IMOTJIOLICHHS.
Bpammatensnsie criektpbl. KosebaTenbHbie CIIEKTPHI.
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Bomnpocs! k 3k3amMeny
(8 cemecTp, ounasi gopma o0yueHmus )

1. ATOMHO-aOCOpPOLIMOHHBIN CIEKTPAJIbHbIA aHalu3. TeopeTHYecKre OCHOBBI
METO/1a.

2. Cxema aromMHO-a0copOUMOHHOrO crnekTpodoromerpa. KomuyecTBeHHBIE
onpeaeneHus. [IpakTnyeckoe npuMeHEHHE.

3. JlromuHecteHTHBIN aHann3. CreKTpbl TFIOMUHECIICHIINH.

4., Cxema mnpubopa Juisi JIOMUHECIEHTHOrO aHanu3a. KauecTBeHHBI U
KOJINYECTBEHHBIN aHAJIN3.

5. UK- u KP-cnektpockonusi. Konebanus MoJiekys. XapakKTepUCTHUYECKas 4acToTa.

6. Crektpel UK 1 KOMOMHAIIMOHHOTO PacCesTHHUSL.

7. [Ipubopst u meroauka peructpanuu UK-criexktpos u criektpoB KP.

8. UnenTudukaius u CTpyKTypHO-TPYIIOBOM aHaiu3. KolnuecTBeHHbIN aHaIN3.

9. DnexTpoxuMHuecKas sueiika. DIEeKTPOAHbBIN NOTEHINA, SIEKTPO/I.

10. Knaccudukaius 37eKTPOXUMUYECKUX METO/IOB.

11. PaBHOBECHBIE NEKTPOXUMUYECKUE CUCTEMBI.

12. [lorenunomeTpusi. IHAUKaTOpHBIE 3JIEKTPOJIBI U ANEKTPOJIbI CPABHEHUSI.

13. XapaKkTepucTUKu 3JEKTPOIOB.

14. TloTeHurOMETPUYECKOE TUTPOBAHUE.

15. Tlorenunometpsl. [IpumMeHeHne TOTEHIIMOMETPUH.

16. HepaBHOBECHBIE 2JIEKTPOXUMHUECKHAE CUCTEMBI. [ [pUYMHBI IONSApU3aIIH.

17. KpuBas «tok-noteHiuam. Cxema noiasporpauueckoi yCTaHOBKH.

18. TIpsimas monsiporpadus.

19. luddepennmanpras moasporpadusi.

20. luBepcuoHHAs BOJITAMIIEPOMETPHSI.

21. O6mas Teopust xpomatorpadpuu. Buasl uzorepm.

22. Teopusi TEOPETUYECKUX TAPEIIOK.

23. Kuneruueckasi Teopusi XxpomaTorpaduu.

24. Knaccuduxarus xpoMarorpapuueckiux METOJOB IO arperaTHOMY COCTOSHUIO
¢a3, crocoOy mpoBeneHus aHanu3a ((PppoHTabHAs, BBITECHUTEIbHAS, 3JIOOHTHAs), IO
THUITY HETIOJIBIKHOM (ha3bl (KOJOHOYHASI, OyMa)kHas, TOHKOCITIOMHAS ).

25. Kononounas xpomarorpadus. [lapamerpsl yaep:xuBaHusl.

26. I'a3oBas xpomaTorpadus.

27. KunkoctHast xpoMmarorpadus.

28. IInoctkocTHas xpoMarorpadus.

29. AwnanM3 KOHKpPETHBIX OOBEKTOB. 3ajaud M I[JJAHUPOBAHHE AaHAJIM3A.
['eonornyeckre 0ObEKTHI.

30. AHanu3 KOHKPETHbIX OOBEKTOB. OOBEKTHI OKpykawled cpeasl. Bo3myx.
[IpupoaHbie U CTOYHBIC BOJBI. AHAIU3 MTOYB.

31. Ananu3 KOHKPETHBIX 00beKTOB. OpraHudecKkrue U OMOJIOTUYECKHE OOHEKTHI

32. OcHoBHbIE y3JIbI pudOpOB a0CcopOIIMOHHOMN CHEKTPOCKOMUH.
dotokosopuMeTpusi. KauectBeHHbll aHanu3. KoanuecTBEHHBIN aHAINS.
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IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMO¥ JUISI OCBOEHMS
JUCHUILIAHBI

5.1. OcHoBHas JuTEpaTypa
1. Huxutuna, H. . Ananutnyeckas Xumusi U (PU3HKO-XMMHUYECKHE METOJbl aHAJIU3A :
yueOHUK 1 mpakTukyMm Jiis By3oB / H. I'. Hukurtuna, A. I'. bopucos, T. 1. Xaxanuna ; mox

penakuuerd H. I'. Hukutunoit. — 5-e wu3n., ucnp. — Mocksa : M3natensctBo FOpaidT,
2024. — 451 c. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-18193-7. — Tekcer :
AIIEKTPOHHBII // OO6pazoBaTenpHas matdopma HOpaiir [caliT]. —

URL: https://urait.ru/bcode/534513

5.2. JlonoJiHUTe/IbHASA JIUTEPATYpa
1. I'pomoB, H.B. Anamutuyeckas XuMus U (PU3HKO-XUMHUYECKHE METOJbl aHaIN3a:
COOpHUK 3a7ad C OCHOBaMHU TEOpUH W Tpumepamu pemenuit : [16+] / H.B. I'pomos,

O.II. Tapan ; HoBocuOUpCKMII TOCYIapCTBEHHbI TEXHUYECKUNW YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii rocyaapcTBeHHbI TEXHUYECKUM yHUBepcUTeT, 2018. —
112 ¢ : wn, T1abn, rtpad. — Pexum pgocryma: 1o  MOANUCKE. —

URL.: http://biblioclub.ru/index.php?page=book&id=576263 . — bubmuorp.: c. 105. —
ISBN 978-5-7782-3580-9. — TekcT : 3IEeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMAIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIAA OCBOEHUSA TUCHUIIJIMHBI

Ne Ccpuika Ha HaunmenoBanue pa3padoTku

— . . HoctynHocTh
uHopManOHHBII pecypc B 2JIEKTPOHHOI (hopme

1. HNupoypok: oO6pa3oBaTeIbHbIi
MHTEepHET-IpoeKT Poccun.
Bkirowaer: npe3eHTanuuy,
TECTBhI, BUJCOYPOKHU U APyTUe
MaTepHalbl o IpeaMeTaM
HIKOJIbHOM MPOTPaMMBI.

https://infourok.ru/ CBOOOIHBIH JOCTYIT

http://edu.ru/ Poccuiickoe oopa3oBanme:
2. ®enepanbHbIii NOPTAJL. CBOOOIHBIH JOCTYTI
Bkurouaer

CCBbUUIKM Ha IHOpPTaJIbl U CaUTBI
00pa3oBaTenbHBIX
YUPEKICHUM;
roCyJapCTBEHHbIE
o0Opa3oBaTellbHbIE CTaHAAapTHI;
HOpPMaTHBHEIC JOKYMEHTHI,
KaTajor AKCKYpCHUU u
00y4aromux Mporpamm.
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https://urait.ru/bcode/534513
http://biblioclub.ru/index.php?page=book&id=576263
http://edu.ru/

http://window.edu.ru/

Nudopmanuonnas cucrema
"EquHoe OKHO jJocTyna K
oOpa3oBaTeJIbHbIM
pecypcam" MPEAOCTABIISIET
CBOOOIHBIN JTOCTYH K KaTajory
00pa30BaTeNbHbIX  MHTEPHET-
PECYpCOB U TOJHOTEKCTOBOI
AIIEKTPOHHOU yuebHo-
METOINYECKON ouodmoreke
TUTST o0miero u
npodeccuoHaIbHOTO
00pazoBaHus

CB0OOAHBIH JOCTYI

https://www.gumer.info/

bubaunorexa I'ymep:
MPEA0CTaBIISACT CBOOOIHBIN
noctyn K 5000 kaur u crarteit
10 TYMaHUTAapHBIM HAYKaM

CB0OOIHBIIi JOCTYI

http://fcior.edu.ru/

denepajbHbIi LEHTP
HH(popMaNOHHO-
00pa3oBaTe/IbHBIX PECypcoOB
(®PILIHUOP) npenocrapisieT
JIOCTYI K 3JIEKTPOHHBIM
00pa3oBaTesIbHbIM pecypcam U
CepBHCaM JUIsl BCEX YPOBHEH U
CTyIneHel o0pa3oBaHusl.

CB0OOIHBIIi JOCTYI

VI. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DNeKTPOHHO-OMOIMOTeYHAs
cucrema (3bC)
YHuBepcurerckas Oubimorexa
OHJIAH

Perucrpanus uepes nob6oit
YHUBEPCUTETCKUMN
KOMIIBIOTED.

B pansHeiimem
IIPEAOCTABIISACTCA
HEOTrpaHUYEHHBIN
MHAUBUAYAJIbHBIN T0CTYI
13 1000H TOYKH, B
KOTOPOW MMEETCS TOCTYTI
K cetu MHTEpHET

www.garant.ru

WHudpopmannoHHO-TIpaBOBOI mopTan CB0OOHBIH AOCTYI
Poccuiickuit nHPpOpMAIIMOHHBII
www.elibrary.ru nopTai B 00J1aCTH HayKH, TEXHOJOruH, | CBOOOAHBIN J0CTYI
MEIUIMHBI 1 00pa3oBaHus
Poccuiickas koMnbroTEpHAs .
www.consultant.ru P CBOOOTHBIN JOCTYII
CIPaBOYHO-TIPaBOBasi CUCTEMA
[TopTan OTKPBITHIX JaHHBIX .
https://data.gov.ru/ p p o CBOOOIHBII JOCTYTI

Poccuiickoit deneparuu

http://fgosvo.ru/

ITopran @enepanbHbIX
rOCYapCTBEHHBIX

CB0OOIHBIH AOCTYI
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00pa3oBaTeNbHBIX CTAHAPTOB
BBICIIET0 00pa30BaHUs

denepasbHbIC TOCYIAPCTBEHHBIC
7. | https://fgos.ru/ o0Opa3oBaTesibHbIC CTaHAAPTHI (110 CBOOOIHBIH JOCTYI
BCEM YPOBHSIM 00pa30BaHMS)

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE
INTPOI'PAMMHOE OBECIIEYEHHE
HpI/I pcain3annunu y‘l€6HOI>'I AUCHUINIMHBI IMIPUMCHSACTCA CIICAYIOIICC JIMICH3NOHHOC
51 CBO6OI[HO PaCIpoCTpaHsACMOC ITPOTrpaMMHOC O6€CHC‘I€HI/ICI
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYIOBAHUE U TEXHUWYECKHE CPEJCTBA OBYUEHMS,
HEOBXO/IMMBIE JJISI OCYIECTBJIEHUSI OBPA3OBATEJABHOIO
MPOLECCA MO JUCLHUTUIMHE

YdeOHble  3aHATHUS  TPOBOAATCS B AyJUTOPUAX,  YKOMIUJICKTOBaHHBIX
CHEIMATM3UPOBAHHON MeOenpl0, B TOM YHCJE CTAllMOHAPHBIMH WM TEPEHOCHBIMU
TEXHUUYECKUMHU CPEeJICTBaMU 00yUYeHHUsl (MPOEKTOpP, IKPaH, KOMILIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TPOBOAATCS B CIENHMAIU3WPOBAHHBIX JabOPaTOPHSX,
OCHAILIEHHBIX HEOOXOJAMMBbIMU NpubopamMu U oOopynoBanueMm. JlaHHbld Bua padoT
OCYIIECTBIISIETCSI B  COOTBETCTBUM C  CAHUTAPHO-TUTMEHWYECKUMH  HOpPMaMH,
TpeOOBaHUSIMHU OE30MMACHOCTH M TEXHHYECKON ACTETHUKH.

CamocTosiTenbHast paboTa NPOBOJUTCS B KaOMHETAaX, OCHAILICHHBIX KOMITbIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecnedyeHrneM octymna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.
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