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1. IVTAHUPYEMBIE PE3YJIbTATBI OB YUEHUS

1.1. Heau u 3a1a494 AMCUUIJIMHBI
Ilenpt0 OCBOCHHUS JUCHMILUIMHBI «DU3HMKO-XMMHUYECKHE METOJbI BBISIBICHUS SKOTOKCH-
KaHTOB» SIBJISIFOTCS (DOPMHPOBAHUE O BO3MOXKHOCTSX MPUMEHCHHSI MHCTPYMEHTAIBHBIX METOJIOB
B MPpOeCCHOHATBHON HAYYHO-UCCIICOBATEIBCKON U TIPOU3BOACTBEHHON JNEATEIILHOCTH B 00JIa-
CTH XMMHUYECKOT0 aHaJIM3a MPUPOTHBIX CPEJl, 3arPA3HEHHBIX IKOTOKCHKAHTAMHU.
3aa4yu TUCIUTUIAHBL:

e chopmupoBaTH IPEACTABICHUE O YCIOBHIX, BOSMOXKHOCTSIX M OTPaHUYCHHSIX MPUMCHE-
HHA Pa3/IMYHbIX METOAOB JJIA PCHICHUSA IIPHUKIAJIHBIX 3aJla4 B obmactu HU3YUCHUA IIPU-
POJHBIX CpEl, 3arpsI3HEHHBIX YKOTOKCUKAHTAMH,

e crnocoOCcTBOBaTh MPO(HECCHOHAIBHOMY PAa3BUTHIO MarucTpaHta u (OPMHPOBAHUIO yMe-
HUH MMPOBCACHUA UCCICIOBAHUA C IPUMCHCHUCM COBPEMCHHBIX MHCTPYMCHTAJIbHBIX MC-
TOJIOB XUMHYECKOTO aHAJIH3a.

1.2. Il.ianupyembie pe3yJibTaThl 00y4YeHUs
B pe3ynbraTe 0CBOSHUS JTaHHOUM MUCIUILUIMHBEI Y 00ydarommxcs GOpMHUPYIOTCS CIETYIO-
M€ KOMIICTCHIIUU:
CIIK-2. Crioco0OeH OCYIISCTBIISATh XUMUYCCKUI aHAIN3 M KOMIUICKCHBIC MCCIICIOBAHUS
BEILECTB U MAaTE€pPUAJIOB,;
JAIIK-1. CriocobeH mpUMEHATh Pe3yabTaThl HAYYHBIX UCCIICOBAHUM IIPU PELICHUH TPO-
beccroHaIbHBIX 33/1a4, CAMOCTOATEIHHO OCYIIECTBIIATH HAYYHOE UCCIIEIOBAHUE.

2. MECTO JUCIHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOI' PAMMBI

JlucuuniuHa BXOAUT B 4acTh, GOPMUPYEMYIO YUYACTHHUKAMU 00pa30BaTeIbHBIX OTHOIIIE-
Huii brioka 1 «/lucuurnauuel (MOIYN)» U SBISICTCS DJIEKTUBHON JUCIUTUTMHOM.

bazupyercs Ha KOMIETEHIUAX, OCBOEHHBIX B pe3yibTaTe W3yyeHus AucuuIuine «CoBpe-
MEHHAasl aHAIUTUYECKash XUMUs», «TeopeTnueckre OCHOBBI MHCTPYMEHTAIbHBIX METOJ0B aHAJIH-
3a», «CTaTUCTUYECKHE U BBIUMCIUTEIbHBIE METOABl B XUMHUN». Pe3ynbTaThl OCBOEHUS AMCIIU-
TJTUHBI MOTYT OBITh HEOOXOIMMBI TIPH IMOJATOTOBKE MaruCTEPCKON JUCCEPTALIIH.

3. OBBbEM U COAEPKAHUE TUCIUTLINHBI

3.1. O0beM TUCHUATIINHBI

IToxa3artenb 00bEMa IMCHMIIIMHBI Kos-Bo yacoB

OO0beM TUCHMIIIIMHBI B 3a4ETHBIX €IMHUIIAX 4
O0BeM TUCIUTUIMHBI B Yacax 144
KonTakTtHas pabora: 20,3
Jlexuun 6
JlaGopaTopHblie 3aHITHS 12

U3 HUX B (pOpMe MPAKTUYECKON MOATOTOBKU 12
KoHTaKTHBIEC Yackl HA MPOMEKYTOYHYIO aTTECTAIUIO 2,3
ITpenpk3amMeHalMOHHAs KOHCYIbTALUS 2
DK3aMeH 0,3
CamocrosTenbHas paboTra 114
KoHTpoJb 9,7




®opMa NPOMEKYTOUHOM aTTeCTAllUU: DK3aMEH B 4 ceMecTpe.

3.2. Conep:xanue TUCIUNIHHDI

HaumenoBanue pa3jaesioB (TeM)
AMCUMILIMHBI C KPATKUM COJIepsKaHueM

KoJ-Bo ua-
COB

Jleknuu

Jladopa-
TOpPHBIE
3aHATHSA

Tema 1. IlpuMeHeHMe HHCTPYMEHTAJbHBIX METOAOB /JISl H3Y4YeHHS
IKOTOKCHKAHTOB. OOBEKTHl XUMUUYECKOTO aHAJIU3a U OIpeeisieMble KOM-
MOHEHThl. XUMHUYECKUE, PU3NKO-XUMUYECKUE U (PU3NYECKHE METOMbI KO-
JJMYCCTBCHHOI'O aHaJlu3a . KpI/ITepI/II/I BBI60pa METO4a XHUMHUYCCKOI'O
aHaJIM3a BEIECTBA, 00bEKTHI aHAIN3A.

Tema 2. Bo3M0OKHOCTH HCIIOJIB30BAHMS XpoMaTorpagpuuecKkux MeTo0B
JAJIsl M3Y4YeHHsl NPHUPOAHBIX Cpel, 3arpPA3HEHHbIX JKOTOKCHKAHTAMH.
Bri6op xpomarorpaduyeckiux METOJOB JUIsl PEUICHUS MPHUKIAIHBIX 3a]1ad.
B03MOXHOCTM HMCIOJIB30BAaHUS DPA3IMYHBIX BapUAHTOB TOHKOCIOWHOM,
XKHUJKOCTHOM M ra3oBoil Xxpomarorpaduu JUisi U3y4eHUs NPUPOIHBIX U Ono-
JIOTUYECKU-AKTUBHBIX BEILECTB.

Tema 3. Onpenesienne oTaeJbHBIX TPy IKOTOKCHKAHTOB
Omnpenenenne TSHKETBIX METALIOB, HE()TEMPOIYKTOB, MOIUXIOPUPOBAHHBIC

1 NOJIMIUKINYCCKUC apOMATHUYCCKUC YITICBOAOPOA0B, AMOKCHUHOB U AP.

Bcero:

12

IHNPAKTHYECKASA IIOAI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO0 O~
TOTOBKY

KoaunuecTtBo 4a-
COB

I[IpuMeHenne MHCTPYMeEH- OmnpeneneHne 3KOTOKCUKAHTOB €
TaJbHBIX METO/I0B /ISl U3y~ IpUMEHEHHEM (PU3UKO-XUMHUYECKHX
YeHHs] IKOTOKCHKAHTOB. METO/IOB.

Llenb paGoOThI: U3YYUTHh BO3MOKHO-
CTH MPUMEHEHUS PU3UKO-
XMMHUYECKUX METOJIOB JUIs Olpeie-
JIeHHsT OMOJIOTUYECKH aKTUBHBIX
BeecTB. OCyLeCTBUTh BBIOODP U
peann3aIuio MeTOAUKN OIpeaere-
HUS 3a/1aHHOTO BelecTna. Vcnomib-
3yeMbIe METO/IbI: aTOMHO-
abcopOIMOHHAsT CIEKTPOMETPHS,
CHEKTPOPOTOMETPHSI, BOITbTAMIIE-
pomeTpusi, pryopu-meTpusl..

4

Bo3M0:XkHOCTH HCIIO0JIB30BA- OnTumu3zanus ycjaoBHM onpenerne-
HUSI XpoMaTorpauuyecKux HUS SKOTOKCUKAHTa METOJIOM KU/~
METOA0B /Il  HU3yYeHUs KOCTHOHM XpomaTo-rpadumu.
NPUPOAHBIX Cpel, 3arpss- [{enb paboThI: OCYIIECTBUTH ONTH-
HEHHBbIX IKOTOKCUKAHTAMMU. MU3ALIHI0 YCIIOBUH OINpeieNIeHus 3a-




JAHHOTO SKOTOKCH-KaHTa (Ha Mpu-
Mepe apOMaTUYECKUX COCAMHEHU)

Onpenesenne

OTAEJIBbHbIX
rpynmn 3KOTOKCUKaHTOB

Omnpenenenne 3alaHHOTO YKOTOKCH-
KaHTa B CTOYHBIX BOJIAX.
Llens paboOTHI: OCYIIECTBUTH OIpe-
JieNieHNe 3aJaHHOTO SKOTOKCUKAHTa
B 00pasiie CTOYHOW BOJBI, OCYIIIE-
CTBHB IOUCK 1 000OCHOBaHHBIH BbI-
0op metoauku. Bo3moskHbIe TpuMe-
pbl BewlecTs Juist onpenenenus: Cu,
Pb, Hg, Cd, As, Cr(VI), cymmapHoe
coJiepKaHrue HepTempPOaYKTOB

4 YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJIBHON PABOTHI

OBYYAIKOILIUXCS
Koa-
Tembl s camo- DopmbI MeTtoanue- DopmbI
H3yyaemsbie BO .
CTOSAITEJILHOTO CaMOCTOSAITE/Ib- cKoe OTYETHO-
BONPOCHI ya- .
HU3yYeHUS HOM padoThl | oOecneyeHue CTH
COB
[Ipumenenue xu- 48 | Anamums mutepa- | YueOHO- Ormpoc,
MUYECKUX, (Hr3H- TYpPHBIX UCTOY- | METOMYC- JOKJIa,
Tema 1. Ilpumene- | xo-xumuueckux u HHUKOB, IOATO- CKoe obecrie- | mpe3eHTa-
HUC  MHCIPYMCH- | hpspaeckux Me- TOBKA JOKJIaJa, | YeHUe, MH- st
TaJIbHBIX METOJIOB
TOJIOB aHaIIK3a JUIs MOJIFOTOBKA TEpHET-
JUTSL U3YYEHUS DKO-
TOKCHKAHTOR W3Y4YEeHUSI KOH- pe3eHTaluU UCTOYHUKU
KPETHBIX TPYII
9KOTOKCHKAHTOB
Tema 2. Bo3Moxk- | BoamoxHOCTH HC- 48 | Anamm3 mutepa- | YueOHO- Ormpoc,
HOCTH  MCIIOJIB30- | TOp30BaHUA XPO- TYPHBIX UCTOY- | METOJUYE- JOKJan,
BaHW  XPOMATO- | yrarorpaduueckux HMKOB, IOJrO- | CKOE 00ecIe- | Mpe3eHTa-
rpadguyeckux Mme-
METOOB JIJIsl U3Y- TOBKA JOKJIaJa, | YeHUe, MH- st
TOJIOB ISl U3y4e-
Hus  mpupomHEx | TCHAA KOHKpET- MOJITOTOBKA TEpHET-
cpen, 3arpssHen- | HPIX TPYIIIT 9KO- Npe3eHTaluU WUCTOYHUKU
HBIX DKOTOKCHUKAaH- | TOKCMKAHTOB
TaMHU.
Haubonee pacnipo- | 48 | Ananus aurepa- | YueOHO- Omnpoc,
CTpaHEHHBIEC Me- TYpHBIX UCTOY- | METOAMYE- TOKJIA,
TOJIMYECKHUE O~ HUKOB, [TOATO- cKoe obecrie- | Mpe3eHTa-
XOJIBI JIJIsL OTIpeie- TOBKA JOKJIaJa, | YeHUe, UH- st
Tema 3. Onpene- | nenns TsoKemnsix MOATOTOBKA TEpHET-
JICHAC  OTACTBHBIX | \reranos, HedTe- MIpEe3CHTAIHH UCTOYHUKHA

TPYIII  3KOTOKCH-

KaHTOB

MIPOIYKTOB, ITOJIH-
XJIOPUPOBAHHBIE U
MOJINIUKIINYECKUE
apoMaTH4ECKHe
YIII€BOJOPOMAOB,
JUOKCHUHOB U .




Koa-
Tembl A1 camo- Dopmbl Metoauye- DopMbl
H3zyyaemble BO ..
CTOATEIBLHOI0 CaMOCTOATE/Ib- cKoe OT4ETHO-
BOIIPOCHI ya- .
HU3y4YeHUS HOM paboTbl | o0ecneyeHue CTH
COB
BELICCTB
Bcero 112

5 ®OHJ OHEHOYHbIX CPEACTB /UIsA NTPOBEAEHUSA

TEKYIIE 1 TPOMEKYTOYHON ATTECTAIIMHA MO JUCLHMUILINHE

5.1. Hepeqenb KOMIIeTEHIIUM ¢ YKa3aHUuEM 3TaloB ux (l)OpMHpOBaHI/IH B [Ipouecce oCBoe-

HUS1 00pa30BaTeJbHOI MPOrpaMMbl

Koa u HamMeHOBaHHE KOMIIETEHIIMH

Jrtanbl GOPMUPOBAHMA KOMIETEHIMH

CIIK-2. CriocobeH OocCymiecTBISTh XUMH-
YeCKHH aHaJIM3 M KOMIUICKCHBIE MCCIIE/I0-
BaHUS BEILIECTB U MAaTCPHAJIOB;

1.PaboTa Ha yueOHBIX 3aHATHUSAX
2.CamocTosTenbHas pabora

JAIK-1. CnocobeH mpuUMEHSTh pe3yJbTa-
Thl HAYYHBIX UCCJICIOBAHHN MPU PELICHUN
npodeccuoHaNbHBIX camMocCTosi-

TCJIIbHO OCYHICCTBJIATH HAYUYHOC HCCICHO-

3ajad,

1.PaboTa Ha yueOHBIX 3aHATHUSAX
2.CamocTosTenbHas pabora

BaHUC.

5.2. Onucanue nokasareJieii U KpuTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX JTa-
nax ux (popMHpPOBaAHUS,

ONHCAHME IIKAJ OLeHUBAHUS
OnenuBae- Kpurepun IxkaJuaa
Jran Onucanne L
MbIe KOMIIe- YpoBens ., | OleHHMBa- OLICHHBA-
¢GopMupoBanust | mokasareiaeu
TeHIHMH HHA HHA
AIK-1 IToporoserit | 1.Pabora Ha | 3Hamv: Omnpoc [lxama oue-
y4eOHBIX 3aHATH- 1. Bo3mox- HUBaHUSA
ax HOCTH COBpe- ompoca

2.CaMOCTOSITENLH
ast pabora

MEHHBIX aHa-
JIATUYECKUX
METOJIOB JIJIA
perieHus
MPUKIIATHBIX
3aJ1a4.
Ymems:

1. HUcnooas3o-
BaTb  COBpe-
MCHHBIC Me-
TOJbI pu
IIPOBEAECHUHN
HCCIIEI0Ba-

HUl B o0OJa-




OunennBae- Kpurepun IIxana
dran Onucanue
Mble KOMIIe- YpoBeHn . | omeHuBAa- OlleHNBA-
(¢popmupoBaHusi | mokasareiei
TEeHIHH HHUSA HUSA
CTH XUMHH.
[IponBuny- | PabGora Ha yueO- | 3uams: Ompoc, [xana orue-
TBIN HBIX 3aHATHIX - BosmoxHo- JOKJIaJI, HHUBAHUA
Camocrosrens- | €T COBPC- | npesenra- orpoca
Has pabota MCHHBIX Me- s, TpaK- IlIxana ome-
TOJIOB JUTS HUBAHUS J10-
pereHus ThHeckasi KJ1aga
npukiaaapix | TOArOTOBKA | T[[karna ore-
3a7ad4. HUBaHUS
Ymems: Mpe3eHTa-
- MHcnomns3o- AU
BaTb  COBpe- [Ixana oue-
MEHHBIE Me¢- HUBaHUS
TOJIbI pu paKTHYe-
MIPOBEICHUH CKOM mOoAro-
HCcCIIeIoBa- TOBKH
HUM B o00ja-
CTH XUMHH.
Bnaoemns:
- Meroagnka-
MU HU3Yy4eHUs
cocTaBa  Be-
IISCTB M Ma-
TEpPHUAJIOB.

CIIK-2 [Toporoseiii | Pabota Ha yueb- | 3namo: Ompoc [xana ore-
Crocoben HBIX 3aHITUIX - Metoasl u HUBaHUS
OCYIIECTB- CamocrosiTesb- CIOCOOBI  BBI- ormpoca
JIATh XUMHUYE- Hasi paboTa TTOJTHEHUS
CKHIi aHaIIu3 XUMHYECKOTO
1 KOMILJIEKC- aHaau3a
HBIC HCCIIe- Ymemn:

JIOBaHUS Be- - PaGoratp ¢
IICCTB U Ma- XUMHYECKHU-
TEPHUAJIOB. MU Belle-

CTBaMH C CO-
Or0IeHHEM
HOPM TEXHHU-
ku Oe3omac-
HOCTH

- BrImonuaTe
CTaHJapTHBHIC
oTieparu
ompeeIeHUs
XHUMHYECKOT'O
" CBOMCTB




OunennBae- Kpurepun IIxana
Jran Onucanue
Mble KoMIIe- YpoBeHn . | oOleHHBa- OlleHUBA-
(¢popmupoBaHusi | mokasareiei
TEeHIHHU HHSA HUA
BEIIECTB U
MaTepuasoB
Ha X OCHOBE
[IponBuny- | PaGora Ha yueb- | 3uame: Ompoc, [xana ore-
TBHIN HBIX 3aHATHUIX - Metoasl u | JOKJIA, HHABAHMUA
CamocTosTenb- | CIIOCOOBI BBI- | IIPE3EHTA- onpoca
[IIxana one-
Has paboTa MOJTHEHHUS U1, TIPaK-
HUBaHUS JI0-
XUMHYECKOTO | THYECKast K1ana
aHayu3a. MOATOTOBKA | [Tkana ome-
Ymems: HUBaHUS
- Paborats c npe3eHTa-
XUMUYECKH- nuu
M BelIe- [Ixamna ore-
CTBAMH C CO- HUBAHHA
OIIFOIeHHEM TIpaKTie-
HOPM  TEXHH- CKO¥# mojro-
TOBKHU

Ku Oe3omac-
HOCTH

- BuINonHATH
CTaHJIapTHbIC
onepanuu
onpeeeHus
XUMHYECKOTO
" CBOMWCTB
BEIIECTB 51
MaTepHaoB
Ha UX OCHOBE
Bnaoems:

- Crocobamu
BBITIOJIHEHUS
XUMHYECKOTO
aHam3a c
COOII0ICHHU-
€M HOpM TeX-
HHKHU 0€3-
OITACHOCTH,
BKJIIOYast
CHHTE3, aHa-
U3, u3yde-
HUE CTPYKTY-
PBI U CBOMCTB
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Onucanue NIKaJ oleHUBaHUS
[IIxaja oneHUBAHNS JOKJIAAA

Kpurepun oueHuBanus

Koa-Bo
0aJ110B

,Z[OKJI&[[ COOTBCTCTBYCT 3asIBIICHHOM TEMEC, BBIIIOJHCH C IMPUBJICYCHUCM O0CTa-
TOYHOI'0 KOJMYCCTBA HAYUYHBIX U HNPAKTHYCCKHUX MCTOYHUKOB 110 TEMC, CTYJCHT
B COCTOSAHUHU OTBCTUTH HA BOIIPOCHI IO TEMC OOKJIaaa.

8-10

I[OKJ'I&I[ B ICJIOM COOTBETCTBYCT 3asBJICHHOM TEMC, BBIIIOJIHCH C IIPUBJICUCHHUCM
HECKOJIBKHUX HAYYHBIX U INPAKTUYCCKUX UCTOYHHUKOB II0 TEMEC, CTYACHT B COCTO-
SSHUU OTBCTUTH HA YaCTb BOIIPOCOB I10 TEMC JIOKJIaaa.

S-7

I[OKJ'IaI[ HE COBCEM COOTBCTCTBYCT 3asIBJICHHOM TEMC, BBIIIOJIHCH C HCIIOJIB30Ba-
HHEM TOJIBKO 1 mim 2 HUCTOYHHUKOB, CTYACHT OOIIYCKACT OIINOKH IIpU HU3JI0KEC-
HUN MaTepualia, HC B COCTOAHUN OTBCTHUTH HAa BOIIPOCHI IO TCME JJOKJIaJa.

0-4

HIkana oneHNBaHMS MPe3eHTAIIUA

Kpurepun onenuBanus

Koa-Bo
0aJ1710B

[Tpencraisiemast nHGOPMALIAS CUCTEMATU3UPOBAHA, TIOCIICIOBATEIIEHA U JIOTH-
YecKu cBs3aHa. [Ipobiema packpbiTa MOTHOCTRIO. [Ipe3eHTarus oTpaxaer oc-
HOBHBIC CTPYKTYPHBIC KOMITOHEHTHI pa0OTHI: BBEJICHUE, COJICPKAHUE M BBIBO-
JTbI, BKJTFOYAET WJUTIOCTPATHBHBIA MaTepuai. [IIupoko MCroiib30BaHbI BO3MOXK-
HOCTH TexHonoruu PowerPoint.

8-10

[MpencraBnsiemMast ”HPOPMAIIKSL B LIEJIOM CHCTEMAaTH3HUPOBaHa, OCIEI0BATEIbHA
¥ JIOTUYECKH CBsi3aHa (BO3MOXHBI HEOOJNbIINE OTKIOHEHHMs1). [Ipobiema pac-
kpbita. [IpencraBieHHas npe3eHTalys HEMOJIHO OTPakaeT KOMIOHEHTHI pabo-
TBI, OTCYTCTBYET MWILTFOCTPATUBHBIA Marepuaid. BO3MOKHBI HE3HAYUTEIbHBIC
omOku pu opopmiiernu B PowerPoint (He 6osiee nByX).

5-7

[Tpencrarisiemass wHGOpPMAIUSA HE CHCTEMAaTH3MPOBAHA W/HIU HE COBCEM IIO-
cnenoBarenbHa. [IpobieMa packpbiTa HE MOTHOCTHIO. BEIBOMIBI HE ClIETaHbBI WK
He oOocHOBaHbI. [Ipe3eHTalus He TpeacTaBieHa. BO3MOXKXHOCTH TEXHOJIOTHH
PowerPoint ucrons30BaHbl JIMIIL YACTHYHO.

0-4

IIkajna oueHUBaHUA onpoca

Kpurepun ouennBanus

KoJ-Bo




0aJ110B

OTBeT MOJIHBIN U colepKaTeNbHbIN, COOTBETCTBYET TEME; CTYACHT YMEET apry-
MEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3PEHUS, IEMOHCTPUPYET 3HAHUE TEPMHU- 4-5
HOJIOTMH JUCLMILIAHBI

OTBeT B LIEJIOM COOTBETCTBYET TeMe (HE OTPa’K€Hbl HEKOTOPBIE aCMEKThl); CTY-
JIEHT yMEeT OTCTauBaTh CBOIO TOUKY (XOTS apryMEHTAIisl He BCerjaa Ha JI0JIK-

HOM YpPOBHE); JIEMOHCTPHPYET YAOBJICTBOPUTEIHLHOE 3HAHWUE TEPMHUHOJIOTHUHU 2-3
JMCILIUILIMHBI
OTBeT HEMOJHBINA KaK M0 00beMyY, TaK U TI0 COACPKAHHIO (XOTS U COOTBETCTBY-
€T TeMe); apryMeHTallsl HEe Ha COOTBETCTBYIOLIEM YPOBHE, HEKOTOPHIE MPO- 0-1
0JIeMBI ¢ YIIOTPEOJICHUEM TEPMUHOIOTHHU JUCITUTITMHBI
IIkaja oueHUBaHUS NPAKTHYECKOH MOATOTOBKH
KoJia-Bo
Kpurtepun ouennBanus

0as10B
PaboTa BbINOIHEHA MOTHOCTHIO 110 TIJIAHY U C/IeTaHbl MPABUIBHBIE BHIBOJIBI 4-8
Pabora BbIMoNIHEHA MIPaBUIIBHO HE MEHEE YeM Ha MOJOBHUHY WM JOMYIIEHA CY- 9.3
IIeCTBEHHAs OIINOKa
PaboTa He BEHIITOJIHEHA 0

5.3. TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIH HHBIE MATEPHAJIbI,
Heo0X0AUMbIe VISl OIleHKH 3HAHWH, YMeHUii, HABHIKOB U (MJIH) ONBITA
AeATeJIbHOCTH, XapaAKTePU3YIOLIMX 3Tanbl POPMUPOBAHMS KOMIIETEHIIUI B IIpouecce 0CBO-
eHus1 00pa3oBaTeIbHOI MPOrpaMMbl

IIpuMepHas TeMaTHKA 10KJIA/10B
1. Knaccugukaius 5KOTOKCUKaHTOB.
2. TlpuMeHeHHE AIEKTPOXUMUYECKHX METOJOB B OIPENEIICHUN SKOTOKCHKAHTOB B Pa3iny-
HBIX Cpe/ax.
3. TlpumMeHeHHe Macc-CIIEKTPOMETPUH B OIPEICIIEHUH SKOTOKCUKAHTOB B PA3IMYHBIX Cpe-
nax.
4. ®uznyeckue METOAbI B ONPEACICHUN SKOTOKCUKAHTOB B Pa3IMUHBIX Cpeiax.

IIpumepHas TeMaTHKa Npe3eHTaALUI
1. Metozp! onpeneneHust TAKeIbIX U TOKCUYHBIX JIEMEHTOB B ITOYBaX.
2. CrangapTHbIE 00pa3Ibl COCTaBa MPUPOJHBIX 0OBEKTOB, ATTECTOBAHHBIE HA COJIEPIKAHHE
HKOTOKCHUKAHTOB: OCHOBHBIE THUIIbI, TOPSAOK IPUMEHEHHUS.
3. Macc-cnekTpoMeTpHs B ONIPEIeIeHUH SKOTOKCUKAHTOB B PA3JIMYHBIX CPE/Iax.

3agaHuA Ha NPAKTHYECKYI0 MOATOTOBKY

1. OnpeneneHre 3KOTOKCUKAHTOB € PUMEHEHNEM (DPU3UKO-XUMHUECKHX METO/IOB (4 daca)
Lenb paboOThI: U3YyYUTh BO3MOXHOCTH NMPUMEHEHUS (U3UKO-XMMHYECKHX METOJOB ISt
orpeJiesieHus] OMOJIOTMUYECKH aKTHUBHBIX BellecTB. OCyIIECTBUTH BHIOOp M peaH3alHio
METOJIMKHM OIpEAEICHUsl 3aJaHHOro BellecTBa. lcmoib3yeMble METOIBl: ATOMHO-



N

10.

aOCOpOIMOHHAsT CIEKTPOMETPHS, CHEKTPOPOTOMETPHS, BOJIbTAMIIEPOMETpHUsI, (IyopH-
METpHSL.

OHTI/IMI/I?;aI_[I/I}I YCJIOBI/If/'I OMpCACIICHUA 3KOTOKCUKAHTa MCTOAOM )KPII[KOCTHOﬁ XpomaTto-
rpadun (4 yaca)

Lenb paGoTHI: OCYIIECTBUTH ONTUMHU3AIUIO YCIOBUI ONPENIEIeHUs 3aJAaHHOTO YKOTOKCH-
KaHTa (Ha MpUMepe apOMATHYECKUX COCAMHEHUH )

. OHpeI{GJ’IGHI/IC 3aJaHHOI'O S9KOTOKCHMKaHTa B CTOYHBIX BOAAX (4 qaca)

e paboThI: OCYIIECTBUTH ONPEEICHHE 3aJaHHOT0 9KOTOKCHKAaHTa B 00pasIe CTOYHOM
BOJIbI, OCYIIECTBUB IMOUCK M OOOCHOBAaHHBIN BBIOOP METOMUKH. BO3MOKHBIE ITPHMEPHI
BemtectB uiss onpenenenus: Cu, Pb, Hg, Cd, As, Cr(VI), cymmapHoe coaepxaHue
HE(PTETPOTYKTOB.

IIpuMepHbIe 3a1aHusA 1JIA NOATOTOBKH K OIIPOCaM
KakoBa o6sacTh mpuMeHEHHUs KUIKOCTHOM U Ta30BOM XxpoMarorpaduu?
Kakue ¢usndeckue siBICHUS J€KaT B OCHOBE KaX/I0r0 U3 METOI0B?
[lepeuncnure OCHOBHBIE MapaMETPbl, XapaKTEPU3YIOIINEe HHIWBUIYaIbHOE BEIIECTBO,
onpexaensieMbie MeTogamMu BOXKX, I'X.
[Tepeuncnute OCHOBHBIC DJIEMEHTHI OJIOK-CXEMBI JKHIKOCTHOTO Xpomarorpada. Kakoso
Ha3HA4YCHHE KaXI0ro U3 HUX?
Kakue (akTopsl 0Ka3bIBalOT OCHOBHOE BIIMSIHHE Ha pa3pelieHrue XpoMaTorpapupoBaHus
Meroaom BOXKX?

IIpuMepHBbIe BONIPOCHI K IK3aMeHY
Crenuduka nNpuMeHEHHs XUAKOCTHONH XpoMmaTtorpapuu Ui ONpeAeseHUS SKOTOKCH-
KAaHTOB B pa3JINYHbIX cpeaax. [IpakTuueckne npuMeHeHus: MeToa.
Creunguka npuMeHeHHs ra30Bol XxpoMaTorpaduu Jisl ONpeeleHns] SKOTOKCUKAHTOB
B pa3IMuHbIX cpenax. [IpuBennre npuMepsl NpaKTHUYECKOr0 MPUMEHEHUS METOIa.
Crnenuduka npuMeHeHUs: TOHKOCIONHON XpoMarorpaduu JUIst OrpeesIeHUs] SKOTOKCH-
KAaHTOB B pa3iIu4HbIX cpenax. [IpuBeaure npumepsl NpakTUUECKOTO MPUMEHEHHS METO-
na.
Crnenuduka npUMeHEHHs 3JIEKTPOXUMHUYECKUX METOAOB JJIS ONpPEIeNCHHUsI IKOTOKCH-
KAaHTOB B pa3NM4HbIX cpefax. [IpuBeanre npumepsl NpakTHUECKOrO MPUMEHEHUS METO-
aa.
[IpumeneHne Macc-CEKTPOMETPUM JJISl ONpEAeNIeHUs] SKOTOKCHUKAHTOB B PA3JIIMYHBIX
cpenax. [IpuBenure npuMepsl IPaKTHUECKOrO IPUMEHEHHUS METO/Ia.
IIpuMeHeHNnEe BOJIBTaAMIIEPOMETPUHN B OIIPENEICHUH DKOTOKCUKAHTOB B BOJHBIX CpPENAX.
[IpuBenuTe npuMepsl MPAKTUYECKOIO MIPUMEHEHNS METO1A.
[TpumeHeHue crieKTpohOTOMETPUH B ONPEACICHUN 3KOTOKCUKAHTOB B BOJHBIX CpE/laXx.
[IpuBenuTe npuMepsl MPAKTUUYECKOIO NPUMEHEHNS METO1A.
IIpumeHeHnEe aTOMHO-CIEKTPOCKOINYECKUX METO/IOB B OINPENEICHUH KOTOKCUKAHTOB
B BOAHBIX cpefax. [IpuBenuTe npumepsl NpakTUYECKOTO MPUMEHEHHUS METOAA.
Xpomarorpaguueckre MeTo bl OIpeIeeHUs MOIUXI0pOrudEeHnIoB
CrangapTHble METOAMKHU ONpEeIeHUs KaAMHUsl, KoOaabTa, HUKENsI, Me/Id, CBUHIIAa B BO-
Jax U MoYyBax



5.4. MeToanuyeckne MaTepuaJibl, olpeaesiionye nNpoueaypbl OeHuBaHUs 3HAHUM, yMe-
HHU, HABBIKOB M (W) ONBITA 1eITeJIbHOCTH, XapaKTEePHU3YIIUX ITANbl (POPMUPOBAHUS
KOMIIeTeHLM i

dopMaMH TEKYIIEr0 KOHTPOJS SBJSIOTCS OIMpPOC, MOKJIad, MPE3CHTALMs, MpaKTHYecKas
MOATrOTOBKA.

[TpomexyTouHasi arTecTanus MpOBOAUTCS B (opMe sK3aMeHa B 3 cemecTpe. JK3aMeH
MPOBOAMTCA 1O BorpocaM. Ha sk3amMeHe MarucTpaHThl IOJKHBI 1aBaTh pa3BepHYTHIE OTBETHI Ha
TEOPETUYECKHE BOIMPOCHI, TIPOSIBIISIE YMEHHE JIelaTh CAMOCTOSITENIbHBIC OOOOIICHNUS W BBIBOJIBI,
MPUBO/ISL JOCTATOYHOE KOJIMYECTBO IPUMEPOB.

MaxkcuManbHOE KOJHMYECTBO OallIOB, KOTOPOE MOXKET HAaOpaTh MAarucTpaHT B TEUYCHUE
ceMecTpa 3a pa3audHbie BUABI paboT — 70 6amioB.

MuHUMaIbHOE KOJMYECTBO Oa/UIOB, KOTOPHIE MAarMCTPaHT JOJDKEH HaOpaTh B TEUYCHHE
ceMecTpa 3a TeKyIIui KOHTPOJIb, paBHseTcs 40 Oamiam.

MaxkcuManbHas cymMMa 0alliioB, KOTOPBIE MaruCTPAHT MOXKET MOTYYUTh Ha dk3ameHe — 30
0asioB.

Hmoeosas oyenka 3Hanuil CTyIEHTOB M0 U3y4aeMoi nquciuruiiie cocraiseT 100 6amios.

[IIxana oneHNBaHUA YK3aMeHa

Kputepuit onenuBanus bannet

[TomHO packphITO comeplkKaHWe Marepuaia B 0O0beMe Ipo- 30
I'paMMBbI; Y€TKO W HNPABUJIIBHO AaHbI OIMPCACICHUSA W PACKPBITO CO-
ACPIKaHUC HOH?[TI/If/'I; BCPHO HCIIOJIB30BAHBI HAYUHBIC TCPMUHLIL, IJIA
JIOKa3aTeIbCTBA HCIIOJIB30BAHbl PA3IMUYHBIC YMEHHUS, BBIBOJBI W3
HAOJIFOJICHUN U OIBITOB; OTBET CAMOCTOSTEJbHBIN, HCIOIb30BAHbBI
paHee mpUOOPETEHHBIC 3HAHUS.

PackpbITO OCHOBHOE COJEp:KaHHE MarepHajiga, B OCHOBHOM 20
NPaBUJIBHO JaHbl ONPEACICHUS MMOHITUH U MCIIOJb30BaHbl HAYYHBIC
TEPMUHBI;, ONPEACICHHS MMOHITHH HENOJHbBIC, MOMYIIECHBl HE3HAUM-
TEJIbHBIC HAPYIICHUS MOCICI0BATEIBHOCTH H3JIOKEHUS, HEOObIIIHE
HETOYHOCTH TIPU MCIIOJIb30BAaHHH HAYYHBIX TEPMUHOB HIJIA B BBIBOIAX
1 0000IIEHUAX U3 HAOJIIOAEHHUI U OIBITOB.

VYCBOEGHO OCHOBHOE COZAEp)KaHHUE Yy4eOHOro marepuaia, HO 15
U3NI0KEHO (hparMeHTapHO, HE BCET/Ia MOCIeIOBATENbHO; OMpe/ee-
HHS IOHATUI HEJOCTAaTOYHO YETKHE; HE HMCIOIL30BAaHLI B KAUeCTBE
IOKa3aTeIbCTBA BBIBOALI M 0000IeHNsT U3 HAOIIOAECHUI U OIIBITOB
WJIU JTOMYIIEHBI OMIMOKU MPU UX W3JI0KEHUH; TOMYIIEHBI OITUOKU 1
HETOYHOCTH B HCIIOJIH30BAHUM HAYYHOU TEPMHUHOJIOTHH, OMpeese-
HUM TIOHSTHIA.

OcHOBHOE coJiep;KaHNE BOIPOCA HE PACKPBITO; HE JAHBI OT- 0
BETHI Ha BCIIOMOTATENIbHBIE BOIPOCHI; JOMYIIEHbI IpyOble OIMOKHU B

ONpCACIICHUN HOHHTHﬁ, IIpU UCIIOJIb30OBAHUU TCPMUHOJIOTHHU.

Hroropas mkaja oneHUBaAHUSA pe3yJabTaTOB OCBOCHUSA THCHUIIJIMHDI

Hrorosas OIICHKA IO AUCHUIIIMHE BBICTABJISACTCA I1O HpHBe}IeHHOﬁ HWKE IIKaJIC. HpI/I BbI-
CTaBIICHUH UTOTOBOM OLICHKU MPCIIOAaBaTCIIEM YUUTBIBACTCA pa60Ta OGy‘-IB.IOIJ.[CFOCSI B TCUCHHUC
OCBOCHU NUCHUIIIINHBI, a TAKXKE OLICHKA I10 HpOM@)KyTO‘IHOfI aTrTecTranuu.



KommuectBo 0aioB OlieHUBaHKUE TIO TPAAUIITMOHHON CUCTEME
100-81 OTIINYHO
80-61 XOpOIIIO
60-41 yJIOBJICTBOPUTEIHLHO
40-0 HEY/I0BJICTBOPUTEIHHO

6. VYY4EBHO-METOJNYECKOE ¥ PECYPCHOE OBECIIEYUEHUE
TACIATLITAHBI

6.1. OcHoBHas UuTEpaTypa
Hpyrog, 0. C. I'a3oxpomaTorpaduueckast HACHTH(PUKAIMS 3arPSI3HCHUNA BO3/1yXa, BOIbI,
nouBsl ¥ Ouocpen : pykoBojactso / FO. C. [lpyros, U. I'. 3enkeBuu, A. A. Ponun. — 4-e u3z.
— M.: JlaGopatopus 3nanuii, 2020. — 755 ¢.— TekcT : nekTpoHHbIH // JIaHb : 35eKTpoH-
HO-OmbOmmoreuynas cucrema. — URL: https://e.lanbook.com/book/135488 (maTa oOpamicHws:
10.01.2024). — Pexxum qocTyna: Jjisi aBTOPH3. TOJIb30BaTeNICH.
Hpyros, 0. C. I'azoxpomarorpaduyeckuii aHau3 3arps3HEHHOT0 BO3/1yXa: PYKOBOACTBO /
1O. C. ipyros, A. A. Ponun. — 6-e uza. — M.: Jlaboparopus 3Hanwmii, 2020. — 531 c. —
Tekcr : anexkTpoHHbIN // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/135489 (nara obOpamenus: 10.01.2024). — Pexxum no-
CTyHa: JUIsi aBTOPH3. MOJIb30BATEIICH.
Hpyros, 10. C. Ananu3 3arps3aeHHoi Bojsl: pykoBoactBo / FO. C. Jlpyros, A. A. Poqun. —
3-e uzn. — M.: JIaboparopus 3uanuid, 2020. — 681 c.— Tekcr : anekTponHbIi // JIaHs :
JIeKTpOHHO-O0nOMoTeunas cuctema. — URL: https://e.lanbook.com/book/135482 (nara
obpamenust: 10.01.2024). — Pexum goctyna: AJis aBTOPU3. MOJIb30BATENCH.
Mocsrum, I1. B. 'azoxpomarorpaduueckoe onpeneieHne OpraHiuecKuX TOKCUKaHTOB B BO-
ne: yueb.-meroa. nocodue / I1. B. Mocsarun, B. A. KpsutoB. — Huxuuit Hosropog, 2012.
— 64 c. — Texkcr : anekTpoHHbIH // JIaHb : 271eKTpOHHO-0MOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/152866 (nara o6pamenus: 10.01.2024). — Pexxum poctyna: ans
aBTOPH3. NIOJI30BATEIICH.
AunexcanapoBa, J.A. XUMUUECKHE METO/IbI aHAIN3A : y4e0.1 MPaKTUKYM sl By30B /
3. A. Anexcanpaposa, H. I'. lNaiinykoBa. — 3-e usn., ucrnp. u gorm. — M.: FOpaiit, 2023. —
533 ¢. — Tekcr : anekrponHbIi // Obpa3zoBatenbHas wiardopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/533608 (nata obparenus: 10.01.2024).

6.2. JlonmostHUTEIbHAS JIUTEPATypa

Hpyros, 0. C. Ananu3 3arps3HEHHON MOYBBI U OMACHBIX OTXOAOB : pykoBozacTso / FO. C.
Hpyros, A. A. Poaqun. — 5-e u3g. — Mocksa : JlaGoparopus 3uanuii, 2020. — 472 c. —
ISBN 978-5-00101-660-1. — Tekcr : anmekTpoHHBIH // JlaHb : 37EeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/135483

Bapbanar, 0. A. OCHOBBI aHAIUTHYECKON XMMHUU: MPAKTHUECKOE PYKOBOJCTBO : PYKOBOJI-
ctBo / FO. A. bap6ainar ; noxa pexakuueit FO. A. 3onotosa [u ap.]. — 3-e uzn. — Mocksa :
JlaGopatopus 3nanui, 2021. — 465 c. — ISBN 978-5-906828-21-7. — TeKcT : 3JeKTPOH-
HBII // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/176413

DU3NKO-XUMHUECKHE METOJIBI aHAIH3a : yueOHoe ocobue st By3oB / B. H. Kazun [u ap.] ;
non peaakumein E. M. Ilnucca. — Mocksa : U3natensctBo FOpaiit, 2023. — 201 ¢. —



https://urait.ru/bcode/533608
https://e.lanbook.com/book/176413

ook wnhE

(Beicmiee oopazoBanue). — ISBN 978-5-534-14964-7. — Tekct : anexTponHsiii // O6pa3zo-
BareibHas miargopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/518222
Huxutuna, H. . Ananutudeckass XuMus U (U3MKO-XUMHUECKUE METOJbI aHaIHM3a : yueo-

HUK 1 npaktukym s By3oB / H. I'. Hukutuna, A. I'. Bopucos, T. . Xaxanuna ; noxa pe-
nakuued H. I'. Huxkutwnaod. — 4-e¢ m3a., mepepad. u mon. — Mocksa : M3aaTenscTBO
FOpaiir, 2023. — 394 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00427-4. — Tekct

anekTpoHHbld  //  OOpaszoBarenbHass 1uiatdopma  IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/510484

6.3. Pecypchl nH(popMaIIOHHO-TeIeKOMMYHUKAIMOHHOM ceTn « AHTepHET»
http://www.rsl.ru - PI'B Poccuiickas rocyaapcTBeHHas Ou0OimoTexka
http://ben.irex.ru - BEH Bubnuoreka ecTeCTBEHHBIX HayK

http://www.gpntb.ru - CocynapcTBeHHast myOJIM4HAs HAYYHO-TEXHUYECKast OMOIMoTeKa
http://ban.pu.ru - BAH bubaroreka AkagemMun HayK

http://www.nlr.ru - PHB Poccuiickas HaunoHanpHas OUOImoTeka
http://www.lib.msu.su - bubaunorexka MI'Y

7. DnexktpoHHO-O0MONIMOTEUHAas cuctema Jlans https://e.lanbook.com

8. 000 «3nekTponHOE M3maTenbcTBO FOpaitT» https://urait.ru

7. METOAUYECKUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJINHBI

. MeTOZII/ILIeCKI/IC PEKOMCHAAWH IO OpraHu3anuu CaMOCTOSTEILHOMN pa6OTI)I CTYACHTOB

8. HTHOOPMALMUOHHBIE TEXHOJIOT'UHU AJ151 OCYHWECTBJIEHUS
OBPA30OBATEJIBHOI'O MPOLECCA IO AUCIHUIIJIUHE
JIunen3nonHoe nporpaMMHoe odecnedeHne:
3apyo6extoe: Microsoft Windows, Microsoft Office
OrteuectBenHoe: Kaspersky Endpoint Security

CB0001HO pacnpocTpaHsieMoe NPOrpaMMHOe ol0ecriedeHmne:

3apyoexnoe: Google Chrome, 7-zip

OteuectBennoe: OMC Ilneep (a5 Bocipon3BeeHUST DNEKTPOHHBIX YueOHbIX Moy-
nen)

NudopmanuonHbie cipaBoYHbIe CHCTEMbI:
Cucrema «KoncynprantlIiroc»

IIpodeccnonanbubie 6a3b1 JAHHBIX:

fgosvo.ru — ITopran PerepabHBIX TOCYIAPCTBEHHBIX 00pa30BaTENLHBIX CTAHIAPTOB
BBICIIIETO 00pa30BaAHMS

pravo.gov.ru - OdbunnaabHbIi HHTEPHET-IIOPTA IIPABOBOM HHGOPMAIIU
www.edu.ru — ®enepanbHblii mopran Poccuiickoe o0pa3oBaHue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbI
MartepuanbHO-TeXHUYECKOE 0OecIieueHre JUCITUTUTHHBI BKITFOYAET B CeOs:


https://www.urait.ru/bcode/518222
https://www.urait.ru/bcode/510484
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- yueOHbIE ayIUTOPUH I TPOBEACHUS YIEOHBIX 3aHATUN, OCHALICHHbIE 000PYI0BAaHUEM
U TEXHUYECKUMH CPeACTBaMU 00y4YeHHs (KOMIUIEKT yueOHOI Mebenu, JocKa, MPOeKTOp MOoABeC-
HOM, KOMIIBIOTEP CTAllMOHAPHBIN - MOHOOJIOK);

- MIOMEIICHUS ISl CAMOCTOSITENTLHOW PabOThl 00YJArOIIUXCS, OCHAIIICHHBIE KOMIBIOTEP-
HOW TEXHUKOH, MOJKIIOYCHHBIE K ceTh VHTepHeT, oOecredeHHbIE AOCTYIOM K 3JIEKTPOHHOMN
nH(pOpMalMOHHO-00pa3oBaTeNbHON cpene ['ocynapcTBEHHOrO yHHMBEPCUTETa IPOCBEILCHUS:
MEPCOHAIBHBIE KOMITBIOTEPHI C MOJIKIIOUEHHEM K ceTh MHTepHeT u obecredyeHrneM J10cTyna K
3JIEKTPOHHBIM OMOIMOTEKaM U B 3JIEKTPOHHYIO HH(GOPMalMOHHO-00pa30BaTeNbHYIO Cpely Y HU-
BEPCUTETA, 10CKA;

- TIOMEUICHHE /IS CAaMOCTOSITEIbHON PabOThl TSI HHBAJIMOB U JIUIl C OTPaHUYCHHBIMU
BO3MOHOCTSIMH 3JI0POBbSI, OCHAILIEHHOE KOMITBIOTEPHOM TEXHUKOM, IMOJKIFOYEHHOU K ceTh H-
TEepHET, 00ECIEYEeHO IOCTYIIOM K 3JIEKTPOHHO-00Pa30BATEIBHOU Cpele YHHUBEPCUTETA: KOM-
IUIEKT y4eOHON MeOenu, MepCOHAbHBIE KOMIBIOTEPHI C MOJIKIIOYCHHEM K ceTH MHTepHeT u
o0OecrieueHreM JOCTyNa K AJIEKTPOHHBIM OMOIMOTEKaM M B 3JEKTPOHHYIO HH(OPMAalHOHHO-
o0Opa3oBaTenbHyI0 cpely ['oCcynapcTBEHHOrO YHHBEPCHUTETa MPOCBEIICHHS, JIOCKA, IMPOEKTOp
IOJIBECHO;

- B TOM 4HcJe, MATEpPUAIbHO-TeXHUYEeCKoe ofecnevyeHue MPAKTHYeCKOoil MoAroToB-
KM M0 TUCHUILINHE:

- J1abopaTopHOE MOMENICHHEe, OCHaIeHHoe obopynoBanueM (Komrmiekt ydeOHOIM mebe-
7, IOCKa, TIEPCOHAILHBIN KOMIIbIOTEp (HOYTOYK), TaboparopHbie cToiibl Ha0op Ne 9 6/H, mkad
BEITSDKHON 1838x72Bx2100 kepamuka, mkad BBITSHKHOW O/H, J1a0OpaTOpHBIC PAaKOBUHBI, OJHO-
Jy4eBOU crieKTpodoToMeTp DKpoc, KapMaHHbIA pH-MeTp, KoIopuMeTp, MUKPOA03aTopbl 1-KaH.
0,5-5 mn, aurutan BN 42894, mukpono3atopsl 1-kan. 1-5 DragonLab, nentpudyra, repmocrat
Binder, Boasnas Oans Labtex, Becel TexHudyeckue ANDEK- 12001, Bechl aHaJIUTHYECKHE
Acculab, xonogunsuuk Nord, xumudeckast mocyaa (MepHble HMIUHAPHI, CTAKaHbI, KOJIOBL, dap-
¢dbopoBbIE yaIH, CTYKH), PEAKTUBBI (KUCIOTHI, IIETOYH, COJIU, METAIIIbI, CHUPTHI, aMUHOKUCIIO-
THI CyXHe€), Ta30Bast TIOJIBOJKA C TOPEIKAaMH, HCTOYHUKH ITOCTOSTHHOTO TOKA).



