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1. IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

1.1. Heau u 3a1a494 AMCUUIJIMHBI
enpro ocBoeHUs NUCUMILUIMHBL «DU3UKO-XMMUYECKHUE METO/bl BBIABICHUS JKOTOKCHU-
KaHTOBY» SIBJSIFOTCS (JOPMHUPOBAHUE O BOZMOXKHOCTSIX TPUMEHEHHUSI HHCTPYMEHTAIBHBIX METO/I0B
B Npo(hecCHOHAIBHON HAYYHO-UCCIIE0BATENLCKON U MMPOU3BOICTBEHHOM JESITEIHHOCTH B 00Ja-
CTH XMMHUYECKOT'0 aHAIN3a IPUPOJHBIX CPel, 3arpsI3HEHHBIX YJKOTOKCUKAHTAMHU.
3aza4yy IUCUUIUIAHBL

e chopMHPOBATH MPEICTABICHHE O YCIOBHUSAX, BOZMOXKHOCTSX U OTPAHUYCHUSX MPHUMEHE-
HUSl Pa3IUYHBIX METOJIOB JUIsl PEIIeHUs] MPUKIAAHBIX 3a/1ad B 00JacTH M3y4eHHUs IpU-
POJHBIX Cpe]l, 3arpsI3HEHHBIX IKOTOKCUKAHTAMU;

e cnocoOCcTBOBaTh NMPO(HECCHOHAIBHOMY Pa3BUTHIO MarucTpaHTa u (OPMHUPOBAHUIO yMe-
HUW TIPOBEIECHUS UCCIEAOBaHUS C IPUMEHEHUEM COBPEMEHHBIX MHCTPYMEHTAJIBHBIX ME-
TOZ0B XMMHUYECKOI'0 aHAJIN3A.

1.2. InanupyemMsble pe3yJbTaThl 00yUeHHS
B pesynbrare ocBOSHUS TaHHOUN NUCIUIUIMHEI Y 00ydaromuxcs (GOpMHUPYIOTCS CIEay0-
[IMEe KOMITCTCHITHH:
CIIK-2. Crioco0OeH OCyHIIECTBISATh XUMUYCCKUN aHAIN3 M KOMIUICKCHBIC HCCIICTOBAHMS
BEIIIECTB U MAaTCPHUAJIOB;
JIIK-1. CriocobeH mpUMEeHATh pe3yIbTaThl HAYYHBIX UCCIEAOBAHUN MPU PEIICHUH TPO-
(eccCHOHATBHBIX 33/1a4, CAMOCTOSITEIIBHO OCYIIECTBISITh HAYYHOE UCCIICIOBAHHE.

2. MECTO JJUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JlucuuiuinHa BXOAHUT B 9acTh, OPMUPYEMYIO YUYACTHHUKAMU 00pa30BaTEIbHBIX OTHOIIE-
Huit bioka 1 «lucuumnuael (MOIYIN)» U SABISETCS SJIEKTUBHOMN TUCHUTUIMHOM.

bazupyercst Ha KOMIETEHIIUAX, OCBOEHHBIX B pe3yJbTaTe u3ydeHust Auciuiuind « CoBpe-
MEHHas aHAJIUTHYECKash XuMus», « TeopeTnueckue OCHOBBI HHCTPYMEHTAIbHBIX METO/I0B aHAJIH-
3a», «CTaTUCTUYECKUE U BBIUYMCIUTEIBHBIE METOJABI B XUMHUM». Pe3ynbTaThl OCBOEHUS JHUCIIH-
TUTMHBI MOTYT OBITH HEOOXOAMMBI TIPH MOATOTOBKE MAarkuCTEPCKOM TUCCepTaLlUU.

3. OBBEM U COJEPKAHUE JUCUMUILINHBI

3.1. O0beM TUCHUATIINHBI

IToxa3areab 00bEMA THCHUILIHHBI Koa-Bo yacos

O0BEM AUCHUIUINHEI B 3aU4E€THBIX €IUHULIAX 4
O0BeM TUCIUIUIMHEI B Yacax 144
KonTakTtHas pabora: 18,3
Jlexun 4!
JlaGopaTopHble 3aHATHS 122

U3 HUX B pOpMe MpaKTUYECKOW MOATOTOBKU 12
KoHTakTHBIE Yachl HA MPOMEXYTOUHYIO aTTECTALINIO 2,3
[Tpeapk3ameHanmoHHast KOHCYJIbTAIHS 23
OK3aMeH 0,3

! Peanmsyercst B popMare 31IeKTPOHHOTO OOYYEHUS ¢ NPMMEHEHHMEM IUCTAHIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTUH

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

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



IToxa3zaTeab 00bLEMAa TUCHUIIIINHBI Kos1-Bo yacos

CamocrosiTenpHas paboTta

116

KonTpomb

9,7

®dopma MPOMeKYTOYHOM aTTecTAlMU: YK3aMEH B 4 ceMecTpe.

3.2. Conep:xaHue TMCUUILINHBI

HanmenoBanmue pa3iesioB (TeM)
AMCUMILIMHBI C KPATKUM COJIepsKaHueM

KoJj-Bo 4ua-
CcoB

Jladopa-
Jleknuu| TOpHBIE
3aHATHA

Tema 1. HpnMeHeHne HHCTPYMEHTAJIIBHBIX METOA0B I M3YUYCHUSA
IKOTOKCUKAHTOB. OOBEKTEl XMMHYECKOT'O aHAJIM3a U OIpeacIIEMbIC KOM-
ITIOHCHTHI. XI/IMI/I‘ICCKI/IG, (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IC )51 (bmnqecm/le MCTOABI KO-
JIJMYCCTBCHHOI'O aHaJIMu3a . KpI/ITCpI/II/I BLI60pa METOJa XHUMHYCCKOI'O
daHaJIM3a BCIICCTBA, 00BEKTHI aHAJIN3A.

Tema 2. Bo3M0KHOCTH MCII0JIB30BAHUS XpOMATOrpa)uiecKuX MeTo10B
M M3YYEHHUsS] NPHPOAHBIX Cpel, 3arpsA3HEHHBIX JKOTOKCHKAHTAMM.
Bri6op xpomarorpaduueckux METOJOB JUIsl PELICHUs MPUKIAAHBIX 3aj]1ad.
Bo3MOXXHOCTH HCHONIB30BAHMS PA3IUYHBIX BAapUAHTOB TOHKOCIOWHOM,
AKHJIKOCTHOM M Ta30BOM XpomaTtorpaguu A U3y4yeHHusl IpUPOIAHbIX U Ouo-
JIOTHYECKHU-AKTUBHBIX BEIIECTB.

Tema 3. OnpenesieHne oTAeIbHBIX TPYI IKOTOKCHKAHTOB
Omnpenenenne TSHKETBIX METALIOB, HE(YTEIPOILYKTOB, MOJUXIOPHPOBAHHBIC

1 NOJIMIUKINYCCKUEC apOMATHUYCCKUC YTIJTICBOAOPOJ0B, JMOKCHUHOB U AP.

Bcero:

HNPAKTHYECKASA TIOAT'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO O~
TOTOBKY

KoanuyecTBo 4a-
COB

IIpuMeHeHne MHCTPYMeEH- OnpezneneHne YKOTOKCUKAHTOB C
TaJbHBIX METO/10B /Il U3Y- NpUMEHEHHEM (PU3UKO-XUMHYECKIX
YeHHs IKOTOKCHKAHTOB. METO/I0B.

[{enb pabOTHI: U3YYUTH BOZMOMKHO-
CTH IIpUMEHEHUs (PU3UKO-
XUMHYECKIX METOJIOB JIJIsl OTIpeie-
JIeHUs OMOJIOTUYECKH aKTUBHBIX
BeniecTB. OcyIiecTBUThH BBIOOp U
peau3alio METOIUKHU Opeene-
HUS 3aJJaHHOTO BemlecTBa. M cmonnb-
3yeMbl€ METO/Ibl: aTOMHO-
abcopOLOHHAs CTIEKTPOMETPHS,
CHEeKTpOo(OTOMETpHS, BOIbTAMIIE-
pomeTpusi, pIyopu-MeTpHsL..

4

B03MOKHOCTH HMCIOJIb30Ba- OHTI/IMI/ISaL{I/IS{ yCJ'IOBI/Iﬁ onpeacic-




HUA XpoMaTorpapuyecKux
U3y4eHHus

METOA0B IJIsA

NPUPOJHBIX Cpel,
HEHHBIX IKOTOKCHKAHTAMH.

3arpsis-

HUSI 9KOTOKCUKAHTa METOJIOM JKHI-
KOCTHOH XpomaTo-rpaduu.
Llenb pabOTHI: OCYIIECTBUTD OITH-
MH3aILUI0 YCIIOBHH ONPE/IeIeHHs 3a-
JTAHHOTO 3KOTOKCHU-KaHTa (Ha MpH-
Mepe apOMaTHYECKHX COSTMHEHUI)

Omnpenesienne

OT/EJbHBIX
IPYINN 3KOTOKCUKAHTOB

OmnpeneneHne 3alaHHOTO YKOTOKCH-
KaHTa B CTOYHBIX BOJIaX.
[{enb paboOThI: OCYIIECTBUTH OIPE-
JIeNICHUE 3aJaHHOTO SKOTOKCUKAHTA
B 00pa3siie CTOYHON BOJIBI, OCYIIe-
CTBHB IIOMCK 1 00OCHOBaHHBIH BbI-
00op meronuku. Bo3moxkHbIe TpUMe-
pBI BemecT [uist onpeaeienus: Cu,
Pb, Hg, Cd, As, Cr(VI), cymmapaoe
coJiepKaHue HepTempOaYKTOB

4 YYEBHO-METOJINYECKOE OBECHIEYEHUE CAMOCTOSITEJABHON PABOTHI

OBYYAKOIIIUXCSL
Kou-
Tembl s camo- Dopmbl MeTtoanue- DopmbI
HN3yyaemsbie BO .
CTOSAITEJILHOTO CaMOCTOSITe Ib- cKoe OTY€THO-
BONPOCHI ya- .
HU3yUYeHUS HOM padoTbl | oOecneueHue CTH
COB
[Ipumenenue xu- 38 | Ananus nurepa- | YueOHo- Ormpoc,
MUYECKUX, (hH3H- TYpHBIX UCTOY- | METOIMYC- JOKJIa],
Tema 1. Tlpumene- | xo-xumuueckux u HHUKOB, IOITO- | CKOE obecre- | Ipe3eHTa-
HUC  HHCTPYMCH" | hyspgeckux Me- TOBKa JOKJIaJa, | YeHUe, MH- st
TaldbHBIX METO/IOB
TOJIOB aHaIIK3a JUIs MOJIFOTOBKA TEpHeT-
JUTSL U3YYICHUS DKO-
TOKCHKAHTOR W3Yy4YeHHsI KOH- pe3eHTaluU WUCTOYHUKU
KPETHBIX TPYTII
KOTOKCHKAHTOB
Tema 2. Bo3moxk- | BosmoxHoCTH HC- 38 | Ananus nmurepa- | YueOHo- Ormpoc,
HOCTH  MCHOJIB30- | 10Jb30BaHUA XPO- TYPHBIX UCTOY- METOoauYe- JOKIaJI,
BaHW  XPOMATO- | yrarorpaduueckux HMKOB, IOJrO- | CKOE 00ecIe- | Mpe3eHTa-
rpa¢u4eckux Me-
METOJIOB JIJIS U3Y- TOBKA JOKJIaJa, | YeHUE, MH- st
TOJIOB JUISl W3yde-
uus  mpupojeix | TCHAA KOHKpET- MOJITOTOBKA TepHEeT-
cpen,  3arpsi3HeH- | HPIX TPYIIT 3KO- Npe3eHTaluU WUCTOYHUKU
b
HBIX DKOTOKCHKaH- | TOKCUKaHTOB
TaMH.
Haubonee pacnipo- | 40 | Ananu3s aurepa- | YuyeGHO- Omnpoc,
CTpaHEHHBIC Me- TYpHBIX UCTOY- | METOAMYE- JIOKJIa],
Tema 3. Ompege- | TOMHMUECKHE NO- HUKOB, TIOJITO- CKoe obecrie- | Mpe3eHTa-
JeHHe OTHENbHBIX | XOABI st Onpesie- TOBKa JOKJIaJa, | YeHue, MH- s
IPYIIT  3KOTOKCH- | JIEHHS TSKEIbIX MTOJITOTOBKA TEepHET-
KaHTOB METaJJIOB, He(Te- TIpEe3CHTAIHH UCTOYHUKHA

MIPOTYKTOB, ITOJIH-
XJIOPUPOBAHHBIE U
MOJIMLIUKIINYECKUE




Koa-
Tembl A1 camo- Dopmbl Metoauue- DopMbl
H3zyyaemble BO .
CTOATEILHOI0 CaMOCTOATE/Ib- cKoe OTYETHO-
BOIIPOCHI ya- .
HU3y4YeHUS HOM paboTbl | oOecneyeHue CTH
COB
apoOMaTH4ECKHE
YTJIEBOIOPOAOB,
JUOKCHHOB U JIp.
BEILIECTB
Bcero 116

5 ®OHJ OHEHOYHbIX CPEACTB AJIsA ITPOBEIEHUSA
TEKYIIEA U TIPOMEXXYTOYHOM ATTECTAIIAU 11O JUCHUILINHE

5.1. IlepeyeHb KOMIIETEHIUH € YKa3aHUEM 3TAnoB uX GOpMHUPOBAHNS B IIpolecce 0CBOe-

HUs1 00pa30BaTeJbHOI MPOrpaMMbl

Koa m HamMeHOBaHHE KOMIIETEHIIMH

OTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIUHU

CIIK-2. Cnoco0GeH OCyUIeCTBIIATh XUMHU-
YEeCKUH aHaIN3 M KOMIUIEKCHBIE HCCIIENO0-
BaHMsI BEIICCTB M MAaTCPUAJIOB;

1.PaboTa Ha y4yeOHBIX 3aHITUSIX
2.CamocTosTenbHas pabora

JAIIK-1. Crnoco0GeH nmpuMeHsSITh pe3yibTa-
Thl HAYYHBIX HCCIEAOBAHUN MPU PELICHUH
npodeccuoHaNbHBIX — 3ajad,
TEIbHO OCYIIECTBIISATh HAYYHOE HCCIENO-

BaHHC.

CaMOCTOA-

1.PaboTa Ha y4yeOHBIX 3aHITUSIX
2.CamocTosTenbHas pabora

5.2. Onucanue nokasareJsiedl ¥ KpUTepHeB OLIEHNBAHUSI KOMIIETEHIIMI HA Pa3IMYHbIX ITa-
nax ux (popmupoBaHus,
OoNnucaHue MKAJ OeHUBAHUS

OuenuBae-
MbIe KOMIIe- YpoBeHb
TEHIUH

Jran
(popmupoBanus

Kpurepun HIxana
Onucanune P p

- OlICHUBAa- OlICHUBA-
nmorkasarteJjicu

HUA HUA

AIK-1 [Toporossrii

1.Pabota Ha
y4eOHBIX 3aHSATH-
X
2.CaMocTOsSITeIbH
as pabota

3namo: Ompoc [lxama ore-
1. Bo3mox- HUBaAHUSI
HOCTH COBpE- ompoca
MEHHBIX aHa-
JIATHYECKUX
METOAOB IS
perieHus
MIPUKJIATHBIX
3a7ad.
Ymems:

1. Hcnomaszo-
BaTh  COBpe-

MCEHHBIE MC-

TOJBbI npu




OunennBae- Kpurepun IIxana
ran Onucanue
Mble KOMIIe- YpoBenb . | omeHuBa- OllcHUBA-
(¢popmupoBanus | nmokasareJiei
TEHIHH HHUSA HUSA
MIPOBEICHUH
HCcClIeIoBa-
HUA B o00ja-
CTH XUMHH.
[IponBuny- | Pabota Ha yueG- | 3nams: Omnpoc, [kana owe-
TBHIN HBIX 3aHATHAIX - BosmoxHo- HOKJIaMd, HHUBAHUA
Camocrosrens- | €T COBPC- | npesenra- orpoca
Has paGora MCHHBIX Me- A, TpaK- IlIxana ome-
TOJIOB TS HHMBaHUS J10-
pereHus THHeCKas KJ1aga
npukiaanHerx | HOATOTOBKA H TlTkana ome-
3a7ad4. HUBaHUS
Ymemn: Mpe3eHTa-
- Hcnomnn3o- 107054
BaTb  COBpeE- [IIxana one-
MEHHBIE Me¢- HUBaHUS
TOJIbI pu npaKkTuye-
MIPOBEICHUH CKOM mOoAro-
HCcCIeI0Ba- TOBKH
HUlL B o00Ja-
CTH XUMHH.
Brnaoemw.:
- Meroagnka-
MU HM3y4YCHHS
cocTaBa  Be-
IEeCTB M Ma-
TEpPHUAJIOB.

CIIK-2 IToporoseiii | PaboTa Ha yue6- | 3name: Omnpoc [IIxamna oue-
CnocobeH HBIX 3aHITHUIX - Meroasl u HUBaHUS
OCYILIECTB- CamocTosiTenb- CIIOCOOBI BEI- omnpoca
JIATh XUMHYe- Has pabora TTOJTHCHUS
CKHI1 aHaAJIN3 XUMHYECKOTO
1 KOMILIEKC- aHajm3a
HBIE HCCJIe- Ymemn:

JIOBaHMS Be- - PabGorath ¢

IIECTB U Ma- XUMUYCCKH-

TEpPHUAJIOB. MH BEIIe-
CTBaMHU C CO-
Or0IcHHEM

HOPM TEXHU-
K1 Oe3omac-
HOCTH

- BumonHsaTh
CTaHJapTHbIE
onepanuu




OunennBae- Kpurepun IIxana
dtan Onucanne
MbBI€ KOMIIe- YpoBeHn . OLICHHBA- OlleHHMBa-
¢popmupoBaHus | moka3zareJeii
TeHIHH HUSA HUSA
onpeeaeHus
XHUMHYECKOTO
" CBOMCTB
BEIIECTB U
MaTepuaioB
Ha UX OCHOBE
[Iponuny- | Pabota Ha yueG- | 3name: Omnpoc, [kana oue-
TBHIN HBIX 3aHATHUIX - Metoansl u | JOKJIA, HHUBAHMA
CamocTosTeNb- | CIIOCOOBI BbI- | IIPE3EHTa- orpoca
IIxana one-
Has pabora [IOJIHEHUS U, TIPaK-
HUBAHUA J10-
XUMHAYECKOr0 | THUECKas K1ana
aHaansa. MOATOTOBKA | Y[[kana ore-
Ymemu: HUBaHUs
- PaGorats ¢ Mpe3eHTa-
XHUMHUYECKH- o
M BelIIe- IIxamna omne-
CTBaMH C CO- HABAHNA
OJIr0IeHHEM IpaKTH4e-
HOPM  TEXHI- CKOH ITOAro-
TOBKH

Ku Oe3omac-
HOCTH

- BuImomaHsaTh
CTaH/IapTHBIE
oTiepaIuu
onpeeIeHus
XAMHYECKOr0
u CBOMCTB
BEIICCTB 51
MaTepuasoB
Ha UX OCHOBE
Bnaoemw:

- Cnocobamu
BBIIIOTHEHUS
XAMHYECKOr0
aHaJm3a ¢
COOJIIOICHH-
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Onuncanne NIKaJ OIeHUBaHUS
IIxajga oneHUBaHHUS JOKJIAAA

Kpurepun onenuBanus

KoJa-Bo
0aJ1J10B

,Z[OKJI&[[ COOTBCTCTBYCT 3asIBIICHHOM TEMC, BBIIIOJHCH C IMPUBJICYCHUEM O0CTa-
TOYHOI'0 KOJMYCCTBA HAYUYHBIX U INPAKTUICCKHUX UCTOYHUKOB 110 TEMC, CTYACHT
B COCTOAHHH OTBCTHUTDH Ha BOIIPOCHI 110 TEMC OOKJIaad.

8-10

I[oman B IICJIOM COOTBETCTBYCT 3asIBJICHHOM TEMC, BBIIIOJIHCH C IIPUBJICUCHHUCM
HCCKOJIBKMX HAaYYHBIX U INPAKTUYCCKUX UCTOYHHUKOB I10 TEMC, CTYACHT B COCTO-
SAHUW OTBCTHUTH HA YaCThb BOIIPOCOB 11O TEMC AOKJIaaa.

5-7

,Z[OKJI&[[ HE COBCEM COOTBCTCTBYCT 3asIBIICHHOM TEMCE, BBIIIOJIHCH C UCIIOJIB30Ba-
HHEM TOJIBKO 1 mim 2 HUCTOYHHUKOB, CTYACHT OOITYCKacCT OIIHOKH IIpU U3JI0XKE-
HUU MaTepUualia, HC B COCTOAHUN OTBCTHUTH HAa BOIIPOCHI IO TECME JJOKJIaa.

Ikaja oneHMBaHus NPe3eHTALUN

Kpurepun onenuBanus

KoJ-Bo
0aJ1J1I0B

[Ipencrasnsiemast nHGOPMAITUS CHCTEMAaTU3UPOBAHA, IMOCIIEA0BATEIbHA U JIOTH-
yecku cBsizaHa. [IpoOnema packpeita monHOCTHIO. [Ipe3enTanus orpaxaer oc-
HOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI pa0OThI: BBEIEHUE, COAEPKaHUE U BBIBO-
JIbl, BKJIIOYAET WJUIKOCTPATUBHBIN Marepuail. [IIMpOKO MCIONb30BaHbl BO3MOXK-
HOCTH TexHonoruu PowerPoint.

8-10

[IpencraBisiemas nHGOpPMALKS B IIETIOM CHCTEMaTH3UPOBaHA, TIOCIIEI0BATEIbHA
U JIOTUYECKH CBsi3aHa (BO3MOXKHBI HeOoibIMe oTkiaoHeHus ). [Ipobiema pac-
kpbiTa. [IpencraBieHHas Mpe3eHTaNNsT HETOJTHO OTPayKaeT KOMIOHEHTHI pado-
ThI, OTCYTCTBYET WJIIIOCTPAaTUBHBIA Marepuai. Bo3MOXHBI HE3HAYUTEIbHBIC
omnoOku pu opopmienun B PowerPoint (He Oonee 1ByX).

[TpencraBnsiemast wHpOpPMAIUS HE CHCTEMAaTH3UPOBAHA W/MIU HE COBCEM IIO-
cnenoBarenbHa. [IpobreMa packpbiTa HE MOTHOCTHIO. BEIBOBI HE ClIeTaHbl WK
He 000cHOBaHbI. [Ipe3eHTanms He TpeAcTaBieHa. BO3MOXHOCTH TEXHOJOTHUU
PowerPoint ncnoab30BaHbl JTUIIL YaCTHYHO.




IIkajna oneHUBaHUA oNpoca

Koa-Bo
Kputepunu oneHuBanus

0aJ1I10B
OTBeT NOJIHBIN U COJEPIKATEIbHBIN, COOTBETCTBYET TEME; CTYJCHT YMEET apry-
MEHTHPOBAHO OTCTAaMBaTh CBOIO TOUKY 3PEHUS, IEMOHCTPUPYET 3HAHUE TCPMHU- 4-5
HOJIOTUH THMCIUATIIMHEI
OTBeT B IIEJIOM COOTBETCTBYET TeMe (HE OTPa)KEHBI HEKOTOPBIE aCIEKThl); CTY-
JCHT YMCCT OTCTanBaTh CBOKO TO‘-IKy (XOTSI apFYMGHTaI_H/IH HC BCCraga Ha AOJIXK- 2_3
HOM YPOBHE); J€MOHCTPHUPYET YIOBJICTBOPUTEIHLHOE 3HAHUE TEPMUHOJIOTHUU
JOUCIHUITIINHBI
OTBeT HEMOJIHBIN KaK 10 00bEMY, TaK U IO COACPIKAHUIO (XOTS U COOTBETCTBY-
€T TeMe); apryMEHTalKs He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOPHIE IPO- 0-1
0JIeMBI C YIOTPEOJICHHEM TEPMHUHOJIOTUN JUCITUTITUHBI

Ikaja onleHUBAHUS MPAKTHYECKOH MOATOTOBKHU
Koa-Bo
Kputepuu oneHuBanus

0as10B
Pabora BbINOIHEHA MOJHOCTHIO MO TUIAHY U CIIEIaHbI PABUIIbHBIC BBHIBOIBI 4-8
Pabora BbIMONIHEHA MTPaBUIIBHO HE MEHEE YeM Ha MOJOBHUHY WM JOMYIIEHa CY- 3
IIeCTBEHHAs OIINOKa
Pabora He BbImOIHEHA 0

5.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIH MHbIE MATEPHUAJIbI,
He00X0AuMBbIe VIS OLICHKU 3HAHWH, YMEHHI, HABBIKOB U (MJIH) ONBITA
AeATeIbHOCTH, XapaKTePU3yIINX 3Tanbl JopMUPOBAHHMS KOMIIETEHINH B IIpoLiecce 0CBO-
eHHsl 00pa30BaTeIbHOI MPOrPaMMBblI

IIpumepHas TeMaTHKA 10KJIA/10B
1. Knaccudukanusi 53KOTOKCUKaHTOB.
2. IlpuMeHeHHE >IEKTPOXUMHYECKUX METOJIOB B OINPEACICHUH YKOTOKCUKAHTOB B Pa3JiMy-
HBIX cpefax.
3. IlpumeHeHue Macc-CIEKTPOMETPUU B OINPEICICHUN YKOTOKCUKAHTOB B Pa3jMYHBIX Cpe-
Jax.
4. ®usnueckue METOMbl B ONPEIETICHUN SIKOTOKCUKAHTOB B PA3JIMUHBIX Cpeax.

IIpumepHas TeMaTHKAa Npe3eHTALMI
1. Metozs! onpeienieHus TSHKETBIX M TOKCUYHBIX 3JIEMEHTOB B [TOYBAX.
2. CrangapTHble 00pa3lbl cOCTaBa MPUPOJIHBIX OOBEKTOB, aTTECTOBAaHHBIE HA COJEp)KaHUE
HKOTOKCHUKAHTOB: OCHOBHBIE THUIIbI, TOPSAOK IPUMEHEHHUS.
3. Macc-cneKkTpoMeTpHUsl B ONIPEIEIEHNN YKOTOKCUKAHTOB B PA3JIMUHBIX Cpeax.

3aaHus HA MPAKTUYECKYIO OATOTOBKY
1. Onpenenenre YKOTOKCHKAHTOB ¢ IPUMEHEHHEM (PU3UKO-XUMHUYECKUX METO/IOB (4 daca)



Llens paGOTHI: M3yYNTh BO3SMOXKHOCTH NMPUMEHEHHS (PU3MKO-XMMHUYECKUX METOIOB LIS
orpesiesieHus] OMOJIOTMUYECKH aKTUBHBIX BemlecTB. OCYIIECTBUTH BHIOOp M peaH3allfio
METOAMKH OIpEeNIeHUs] 3aJaHHOrO BemlecTBa. lcmonb3yemble METOJbl: aTOMHO-
abCOpOLIMOHHASA CHEKTPOMETPUs, CIIEKTPO()OTOMETPHs, BOJbTAMIIEPOMETPUs, (QIyopu-
MeTpHusl.

. OnTuMu3anys yciaoBUM ONpPEAeTeHUs] SKOTOKCHKAHTa METOJIOM JKHIKOCTHOW XpOMAaTo-
rpaduu (4 yaca)

Llens paboTHI: OCYIIECTBUTH ONTHMHU3AIMIO YCIOBUH ONPEAEICHUS 33laHHOTO YKOTOKCH-
KaHTa (Ha IpUMepe apOMaTHYECKUX COCANHEHHN )

. Onpenenenue 3aJaHHOTO SKOTOKCUKAHTa B CTOYHBIX BoAax (4 vaca)

Lenb paboThI: OCYIIECTBUTH ONpPEACICHHE 3aJaHHOT0 SKOTOKCHKaHTa B 00pa3ie CTOYHOU
BOJIbI, OCYILIECTBUB IOMCK M OOOCHOBAaHHBIN BBIOOP METOIUKH. BO3MOXKHBIE MpHUMEpPHI
BemiectB s ompexaenenus: Cu, Pb, Hg, Cd, As, Cr(VI), cymmapaoe copepxkanue
He(TenpoayKTOB.

IIpuMmepHbIe 3aaHus 1JIsl IOATOTOBKH K ONpocaM
KakoBa 0651acTh MpUMEHEHMSI XKHUIKOCTHOM U ra30Boil xpomarorpadun?
Kakwne ¢uzndeckne SBICHUS JIEKAT B OCHOBE KaXIOTO U3 METOJ0B?
[lepeuncnnre OCHOBHBIE MapaMeTpPbl, XapaKTEPU3YIOIINE HHIUBUAYaTbHOE BEIECTBO,
onpenensiembie Mmetogamu BOXKX, I'X.
[lepeuncnntTe OCHOBHBIE 3JIEMEHTHI OJIOK-CXEMBI KUAKOCTHOTO xpomarorpada. Kakoso
Ha3HauYeHUe KaXA0ro U3 Hux?
Kakue ¢axTopbl 0Ka3bIBalOT OCHOBHOE BIIMSTHHE Ha pa3pelleHue XpoMarorpadupoBaHus
metogoM BOXKX?

IIpumepHBbIe BONPOCHI K IK3aMeHY
Creungurka npuMeHEeHHs KUIKOCTHOW Xpomatorpaduu uisi ONpenesaeHus] 3KOTOKCH-
KAaHTOB B Pa3JINUHBIX cpeaax. [IpakTnueckne npuMeHeHus: METOa.
Crnenuduka nmpuMeHeHHs ra30Boil xpomarorpaduu i onpeaesieH!s] SKOTOKCUKaHTOB
B pa3NMuHbIX cpenax. IIlpusBennre npuMepsl pakKTHUYECKOrO NIPUMEHEHUS METOA.
Crnenuduka npuMeHeHns: TOHKOCIONHON XpoMmarorpaduu JUIst OrpeesIeHUs] SKOTOKCH-
KAaHTOB B pa3Iu4HbIX cpefax. [IpuBennTe mpumepbl NpakKTUUECKOTO MPUMEHEHUS METO-
aa.
Creuungurka NpUMEHEHHs IEKTPOXUMUYECKUX METOJIOB JJIsl ONpeAeseHUs] 3KOTOKCH-
KAaHTOB B pa3u4HbIX cpefax. [IpuBennte mpumepbl NpakKTUUECKOTO MPUMEHEHUS METO-
na.
IIpumeHeHne Macc-CIEKTPOMETPUH ISl ONPEAEIEHUS] IKOTOKCUKAHTOB B Pa3/IMYHBIX
cpenax. IlpuBennre npuMepsl NPaKTUYECKOIO IPUMEHEHUS METO/A.
IIpumeHeHNnEe BOJIBTaAMIIEPOMETPUHN B OIIPENEICHUN DKOTOKCUKAHTOB B BOJHBIX CpENax.
[IpuBenuTe npuMepsl MPAKTUUECKOIO TPUMEHEHNS METO1A.
[Ipumenenue cekTpohOTOMETPHUH B OIpeNEIeHUH IKOTOKCUKAHTOB B BOJHBIX CpE/Iax.
[IpuBeauTe mpuMepsl MPAKTHUYECKOTO MPUMEHEHUS METO/1a.
[IpumeHeHne aTOMHO-CHEKTPOCKOMUYECKUX METO/IOB B OIpPENEIeHUH 3KOTOKCUKAHTOB
B BOAHBIX cpenax. [IpuBeauTe npumepsl NpakTUYECKOTo MPUMEHEHHS] METO/IA.
Xpomatorpapuueckue METO bl ONpeIeIeHUs TOIUXIOPOHPEHNUIIOB



10. CranmapTHbIC METOJHMKH OTNPEACIICHUs KaaMusl, KOOaJIbTa, HUKEIS, MEIU, CBUHIIA B BO-
axX ¥ [o4YBax

5.4. MeToanyeckue MaTepuaJibl, ONpe/easiiolue MPoieIypbl OlleHUBAHUA 3HAHMIA, yMe-
HUii, HABBIKOB U (WJIM) ONBITA IeSITETbHOCTH, XapPAKTEPU3YIOIINX dTANbI (H)OPMUPOBAHUS
KOMIIeTeHIu i

dopMaMH TEKYIIEro KOHTPOJS SBJSIOTCS OIMpPOC, MOKJIaa, MPE3CHTAlMs, MpaKTHIecKas
MOJrOTOBKA.

[IpomexxyTouHasi aTTecTanus NMpoBOAUTCS B (hopMme 3K3ameHa B 4 cemecTpe. DK3aMeH
MIPOBOAMTCS 1O BompocaMm. Ha 3k3aMeHe MarucTpaHThl TOJDKHBI 1aBaTh Pa3BEPHYTHIC OTBETHI Ha
TEOPETHYECKUE BOIPOCHI, MPOSIBIISAS YMEHUE JIeJIaTh CaMOCTOSTEIbHbIE 000OIIECHHUS] U BBIBOIBI,
MPHUBO/IS JOCTATOYHOE KOJIMYECTBO MTPHUMEPOB.

MakcumanbHOE KOJIMYECTBO 0aioB, KOTOPOE MOXKET HaOpaTh MAaruCTpaHT B TECUCHHUE
ceMecTpa 3a pa3InyHbIe BUIBI paboT — 70 6aios.

MuHHUMalIbHOE KOJMYECTBO OajlsIoB, KOTOPBIE MAaruCTPaHT JOJKEH HaOpaTh B TEUCHHUE
ceMecTpa 3a TeKylIui KOHTPOJIb, paBHsieTcs 40 Oamiam.

MaxkcuMaibHas cyMMa 0aiiioB, KOTOPbIE MaruCTPAaHT MOXKET MOJTYYUTh Ha 9k3ameHe — 30
0ajioB.

Hmoeosas oyenka 3Hanuil CTYIEHTOB 110 U3ydaeMoi nuciuruinie cocrasiseT 100 6amios.

Ixana oueHNBaHNA IK3aMeHA

Kpurepnii onieHuBanus bannel

[ToHO packpeITO COJAEpKaHHE MaTepuana B 00BEME Ipo- 30
IpaMMBbl; Y€TKO M MPABUJIBHO JIaHBI ONPENEICHUS M PACKPHITO CO-
JiepKaHue MOHATUH; BEPHO UCIOJIB30BaHbI HAYYHBIC TEPMUHBIL, JUISI
JI0Ka3aTeIbCTBA HCIOJIb30BAHBI PAa3IMYHbIC YMCHHS, BBIBOJBI W3
Ha@]’ﬂo,[[eHHfI 1 OIIBITOB; OTBET C&MOCTO?[TGJ'IBHBI?I, HCITOJIB30BAHbI
paHee puoOpeTEeHHbIE 3HAHUS.

PackppiTo OCHOBHOE coOJepikaHHe MaTepHalia; B OCHOBHOM 20
MPABWJIBHO JAaHBI ONPEACIICHUS TMOHITHIA W HCIIOJIb30BAHBI HAyYHBIC
TEPMHHBI; OMPEIEICHUs TOHATUN HEMOJHBIE, MOMYIIeHbl He3HAYH-
TebHBIE HAPYLICHUS MOCIEA0BATEIHbHOCTH U3JI0KEHUS, HEOOIbIIIHE
HETOYHOCTH MPU KCIOJIb30BAaHNN HAYYHBIX TEPMUHOB WU B BBIBOJAX
¥ 0000IIEeHHUSIX U3 HAOIOIEHUH U OTBITOB.

YCcBOEGHO OCHOBHOE COIEp)KaHHE Y4eOHOro marepuaina, HO 15
W3JI0KEHO (hparMeHTapHO, HE BCEr/a MOCIeN0BaTEIbHO; Onpeene-
HUS TIOHATHI HEIOCTAaTOYHO YETKHUE; HE HUCMOJIb30BAaHbI B KAUECTBE
JIOKAa3aTeNbCTBA BBIBOJBI U 00OOIIEHUS] U3 HAOMIOJEHUI U OMBITOB
VI JOMYIIEHBI OIIMOKHU MPHU UX WU3II0KEHUU; TOMYIICHBI OIMIHOKH U
HETOYHOCTU B MCIIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTHH, OIpEHee-
HUU TIOHSTHUH.

OcHOBHOE cOJZiep;KaHNEe BOIPOCA HE PACKPBITO; HE JAHBI OT- 0
BEThl Ha BCIIOMOTaTeJIbHbIE BOMPOCHI; JOMYIIEHbI IPpyOble OMNOKH B
ONpEIETICHUHN OHATUH, IPU UCITOJIB30BAHNHA TEPMUHOJIOTHH.

Hroropas mkaja oneHUBAHUSA pe3yJabTaTOB 0CBOCHUSA THUCHUIIJINHDI



Hrorosas OILICHKA IO AMCHUIIIMHE BBICTABJISACTCS I1O HpPIBC,I[CHHOﬁ HWKE HIKaJIC. HpI/I BbI-
CTaBIICHUH UTOTOBOM OIICHKH nmpenoaaBaTCyicM YUUTBIBACTCA pa60Ta 06yqa}omer OCA B TCUCHUC
OCBOCHU NJUCHUIIIIMHBI, a TAKXKE OLICHKA I10 HpOMe)KYTOqHOﬁ arrecraguu.

KonuuecTBo 6anos OueHuBaHue 1Mo TPAIUIHMOHHON cucTeMe
100-81 OTJINYHO
80-61 XOpOIIO
60-41 YAOBJIETBOPUTEIHHO
40-0 HEYJIOBJIETBOPUTEIBHO

6. YAEBHO-METOJUUYECKOE U PECYPCHOE OBECIIEYEHUE
TACIHATITAHBI

6.1. OcHoBHas uTeEpaTypa

1. Hpyros, IO. C. I'a3oxpoMaTorpadudeckast UieHTHPUKALNS 3arPSI3HEHUN BO3TyXa, BOJIBI,
nouBkl 1 Ouocpen : pykorozactso / FO. C. Ipyros, U. I'. 3enkeBuy, A. A. Pogun. — 4-e uzn.
— M.: JIaboparopus 3nanuii, 2020. — 755 c.— TekcT : anmekTpoHHbI# // JIaHb : 3JIeKTPOH-
HO-Oubnuoteynas cucrema. — URL: https://e.lanbook.com/book/135488 (nata obparienus:
10.01.2024). — Pexum noctyma: A aBTOPHU3. MOJIb30BATENCH.

2. Jpyros, 0. C. I'azoxpomarorpaduueckuii anainu3 3arpsi3HEHHOTO BO3/yXa: PYKOBOJICTBO /
1O. C. pyros, A. A. Ponun. — 6-e uzn. — M.: JlaGoparopus 3nanuii, 2020. — 531 ¢. —
Tekcrt : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOINOTEYHAs CUCTEMA. —

URL.: https://e.lanbook.com/book/135489 (nara obpamenus: 10.01.2024). — Pexxum no-
CTyIa: /Ui aBTOPU3. [10JIb30BATENEH.

3. Hpyros, 0. C. Ananu3 3arps3HeHHoi Boabl: pykooacTtso / FO. C. Ipyros, A. A. Ponun. —
3-e u3n. — M.: Jlabopatopus 3Hanu#, 2020. — 681 c.— Tekcr : anexkTponHslii // JIaHs :
ANeKTpoHHO-O0ubIoTeuHas cuctema. — URL: https://e.lanbook.com/book/135482 (nara
oOpamtenus: 10.01.2024). — Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTEICH.

4. Mocsrun, I1. B. 'azoxpomarorpadudeckoe onpeeneHne OpraHmiaeckux TOKCHKaHTOB B BO-
ne: yue0.-metof. nocobue / I1. B. Mocsrun, B. A. KpbsutoB. — Huxnuit Hosropon, 2012.
— 64 c. — Texkct : anexTpoHHbI# // JlaHb : 35ekTpoHHO-O0ubIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/152866 (nara o6pamenus: 10.01.2024). — Pexxum noctyma: mms
aBTOPH3. M10JIb30BATENEH.

5. AunekcanapoBa, 3.A. XuMHUECKHUE METO/IbI aHAIH3A : Y4e0.1 IPAKTUKYM [Tl BYy30B /

3. A. Anexcanaposa, H. I'. lNaiinykoBa. — 3-e nu3na., ucnp. u gon. — M.: FOpaiit, 2023. —
533 c. — Tekcer : anexTpoHHbIH // Obpa3oBarenbHas miatdopma KOpaiit [calfT]. —
URL: https://urait.ru/bcode/533608 (nara obpamenus: 10.01.2024).

6.2. lonotHMTEIBHAS IUTEPATYPa

1. pyros, IO. C. Ananu3 3arpsi3HeHHOHN MOYBBI M OMACHBIX OTX0/0B : pykoBojacTBo / 0. C.
Hpyros, A. A. Pogun. — 5-e uzn. — Mocksa : JlabopaTtopus 3nanuii, 2020. — 472 ¢. —
ISBN 978-5-00101-660-1. — Tekcrt : 3nekTpoHHbIH // JlaHb : 37IEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/135483

2. bap6anar, 0. A. OCHOBBI aHATUTHYECKON XUMHH: MPAKTHIECKOE PYKOBOJICTBO : PYKOBOJI-
ctBo / FO. A. bap6anar ; moxn penakmueit 0. A. 3omnortoBa [u np.]. — 3-e uza. — Mocksa :
JlaGopatopus 3nanuit, 2021. — 465 c. — ISBN 978-5-906828-21-7. — TeKcT : 37€KTPOH-


https://urait.ru/bcode/533608
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HBII /l Jlanb : ANEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/176413

OU3NKO-XUMHUYECKHE METOIbI aHAIH3a : yueOHoe mocobue aiis By30B / B. H. Kazun [u np.] ;
nox penakuuei E. M. Ilnucca. — Mocksa : UznarensctBo Opaiit, 2023. — 201 c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-14964-7. — Texkcr : anektponHsIit // O6pa3o-
BarenbpHas matdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/518222

Huxutuna, H. I'. AHanmutuueckass XuMusi 1 (PU3UKO-XUMHUYECKHE METOJbI aHaIu3a : y4eO-
HUK # TipakTukyMm Uit By30oB / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna ; moj pe-
naknuedn H. I'. HukutwHOW. — 4-e u3m., mepepad. m mon. — MockBa : M3marenbcTBo
FOpaiir, 2023. — 394 c. — (Bricmiee oopazoBanue). — [ISBN 978-5-534-00427-4. — Texkct

anektpoHHblt  //  OOpazoBarenpHass 1uiarpopma HOpaiit  [caiit]. — URL:
https://www.urait.ru/bcode/510484

6.3. Pecypcol nHGOPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn « UHTEpHET»
http://www.rsl.ru - PI'b Poccuiickast rocygapcTBeHHas 6ubiaroTeka

http://ben.irex.ru - BEH bubnnoreka ecTecTBEHHBIX HAyK
http://www.gpntb.ru - ['ocynapcTBeHHas myOnnyHasi HAy4HO-TEXHUYECKas OnOIMoTeKa

http://ban.pu.ru - BAH bubnunoTteka Akagemun HayK

http://www.nlr.ru - PHB Poccuiickas sarmonanbsHag 6u0imorexa
http://www.lib.msu.su - bu6nuorexa MI'Y
OnexTpoHHO-0MOIMOoTeuHas cuctema Jlans https://e.lanbook.com

000 «Dnektponnoe u3narenscTBo KOpai» https://urait.ru

7. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI

. MeTtoauueckue PCKOMCHAAINUHU 110 OpraHru3alunu CaMOCTOSITEILHOMI pa6OTLI CTYACHTOB

8. TH®OPMALMOHHBIE TEXHOJIOTI'MU AJ1s1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JTUCHUIIJIMHE

JInueH3noHHOE MPpOrpaMMHOe obecnieyeHue:
3apy6exHoe: Microsoft Windows, Microsoft Office
OrteuectBennoe: Kaspersky Endpoint Security

CB000HO pacnpocTpaHsieMoe NPOrpaMMHOe ol0ecrieyeHmne:

3apy6exnoe: Google Chrome, 7-zip

OteuectBenHoe: OMC Ilneep (1 Bocripon3BeieHUsS DIEKTPOHHBIX YueOHbIX Moy-
nen)

NHpopmManoHHbIE CIPABOYHbIEC CHCTEMBbI:
Cucrema «Koncynprantl Inroc»

IIpodeccuonanbubie 6a3b1 JAHHBIX:

feosvo.ru — IlopTan PerepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTSALHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMs

pravo.gov.ru - OdunuanbHbI HHTEPHET-IOPTAI IPaBOBOM MHOOpMAaIINU
www.edu.ru — @enepanbHbiit moptan Poccuiickoe oOpa3zoBaHue



https://e.lanbook.com/book/176413
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/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MartepuanbHO-TEXHHUECKOE 00ecCTIeueHIE TUCITUTUTMHEI BKITIOYaeT B ce0sl:

- yueOHBIC ayTUTOPUH IS TPOBECHUS YUCOHBIX 3aHATHI, OCHAIIICHHBIE 000PYTI0BAHUEM
U TEXHHYECKUMHU CPEICTBAMU O0y4YeHHS (KOMIUIEKT y4eOHOH Mebenu, J0CKa, MPOSKTOp Mo IBeC-
HOM, KOMIIBIOTEP CTAllMOHAPHBIN - MOHOOJIOK);

- TIOMEIICHUS ISl CAMOCTOSITENIbHOU paboThl 00Yy4aIOIIMXCsl, OCHAIIEHHbIE KOMITbIOTEP-
HOM TEXHUKOH, MOJKIIOYeHHbIE K ceTu WHTepHeT, oOecredeHHble AOCTYIOM K 3JIEKTPOHHOMN
nH(pOpMallMOHHO-00pa30oBaTeNbHON cpene ['ocynapcTBEHHOrO YHHMBEPCUTETa IPOCBELICHUS:
MEPCOHAIBHBIE KOMITBIOTEPHI C MOJIKIIOUEHHEM K ceTh MHTepHeT u o0ecredyeHrueM J10CTyma K
AJIEKTPOHHBIM OMOIMOTEKAM U B JICKTPOHHYIO MHPOPMAITMOHHO-00Pa30BaTEIbHYIO Cpely YHH-
BEpPCUTETA, J10CKA;

- TIOMEIICHHE /ISl CAaMOCTOSITEIbHON PabOThl [UISi HHBAJIMOB U JIUIl C OTPaHUYCHHBIMU
BO3MOHOCTSIMH 3JI0POBbsI, OCHAILIEHHOE KOMITBIOTEPHOM TEXHUKOM, IMOJKIFOYEHHOU K ceTh H-
TEepHET, 00ECHEYeHO OCTYIIOM K 3JIEKTPOHHO-00Pa30BaTEIbHOU cpele YHHUBEPCUTETA: KOM-
IUIEKT y4yeOHON MeOenu, MepCcoOHAbHBIE KOMMBIOTEPHI C MOJKIOYEHHEM K ceTH MHTepHeT u
o0ecrieueHreM JOCTyNa K AJIEKTPOHHBIM OUOIMOTEKaM M B AJIEKTPOHHYIO WH(OPMAIMOHHO-
o0Opa3oBaTenbHyl0 cpeny [oCyIapCTBEHHOTO YHHBEPCUTETa MPOCBEIICHUS, OCKA, MPOEKTOP
MTOJIBECHOM;

- B TOM 4HCJIe, MATEPUATbHO-TEXHUYECKOE ofecrnedeHHe MPAKTHYeCKOH MOAroToB-
KM M0 TUCHUILINHE:

- J1abopaTopHOE MOMENICHHEe, OCHaIeHHoe obopynoBanueM (Komrmiekt ydeOHOM mebe-
7, A0CKa, ePCOHANBHBIN KOMIbIOTEp (HOYTOYK), 1abopaTopHbie cTobl Habop Ne 9 6/H, mkad
BEITSDKHOM 1838x72Bx2100 kepamuka, mkad BBITSDKHON O/H, TaOOpaTOpHBIC PAKOBHHBI, OTHO-
JTy4yeBoi criekTpodoToMeTp DKpoc, KapMaHHBIA pH-MeTp, KoIopuMeTp, MUKPOA03aTopbl 1-KaH.
0,5-5 mn, qurutan BN 42894, mukpono3atopsl 1-kan. 1-5 DragonLab, nentpudyra, repmocrar
Binder, Boasnas Oans Labtex, Becel Texuumuyeckue ANDEK- 12001, Bechl aHaJIUTHYECKHE
Acculab, xonogunpHuK Nord, xumudeckast mocy/ia (MepHbIe IWIHMHAPHI, CTaKaHbl, KOJObI, (ap-
(GOpOBBIC YaIH, CTYIIKH), PEAKTHBBI (KHCIOTHI, IIET0YH, COJTU, METAJIIBI, CITUPTHI, AMUHOKHUCIIO-
ThI CyXHe€), Ta30Bast TIOJIBOJKA C TOPEITKAMHU, HCTOYHHUKH ITOCTOSTHHOTO TOKA).



