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1. O0mme mojoKeHUs

JucturuimHa «MeToAbl U MPUOOPHI KOHTPOJISI OKPY:Kalleil cpeabl» OTHOCUTCS K
BapHaTUBHON yacTH Os0ka 1 yyeOHOro miaaHa, BXOASILEro B COCTaB 00pa3oBaTEIbHON MPOrpam-
MmbI Boictiero oopaszoBanus 20.03.01 — Texnochepnas 6e3onacHocTh (poduns — UHxkeHepHas
3aIlUTa OKPYXKAMOIICH CPEJIbl).

HopMmartuBHO-MeToanueckoi 6a3zoit s pa3paboTku paboueil mporpamMmbl y4eOHOM Tuc-
IUIUTMHBL «MeTo bl U TPUOOPBI KOHTPOJISE OKPYKAOILIEH CPeIbl» SBISIOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep)KICHHU MOPSAIKA
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
porpaMMaM MarucTparypsbl.

o ®denepasbHBINA TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT BBHICIIETO0 00pa30BAHMS
(®I'OC BO) no nanpasnenuto noarotoBku 20.03.01 «Texnochepnas 6e3omnacHOCThY (YpOBEHb
OaxanaBpuaT), YTBEpKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHust U Hayku PO Ne 246 ot
21.03.2016;

e YueOHbIE TUIaHBI 00Pa30BATEIHLHON MPOTPaMMBI BBICIIETO 0Opa30BaHMS HAMPaBICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (poduns — MHKeHepHas 3amuTa OKpysKarolei cpe-
IIb1), TIOATOTOBKU OaKaJaBpOB 1O OYHOW W 3a04HOU (hopMam 0OydeHHs, 0JJOOPEHHBIA YUEeHBIM
coetoM YIJITY (mporokon Ne6 ot 20.06.2019 r.) u yrBepxaeHHblii pekropom YIJITY
(20.06.2019).

Obyuenne mo ob6pazoBarenbHOi nporpamme 20.03.01 — Texuocdepnas 6Ge30macHOCTh
(mpouis — MHxKeHepHas 3aliuTa OKpYyKaromiel Cpeibl) OCYIIECTBIIIETCS Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUsI N0 JUCHHUIJIHHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

[InanupyeMbIMU pe3ynbTaTaMyd OOy4YeHUS MO JUCHUIUIMHE SBISIOTCA 3HAHUWSA, YMEHUS,
BIIAJICHUS U/WIIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAIb/YPOBHH (POPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecreynBaroIIie JOCTHKEHHE MIaHUPYEMbIX PE3yJIbTaTOB OCBOCHHSI 00pa30BaTENlb-
HOM IIPOrpaMMBI B LIEJIOM.

Henap u3ydyeHus: TMCUMIIMHBI — GOpMHUpPOBaHHE Yy 00yUaIONINXCAd YMEHUHN U MpaKTude-
CKHX HAaBBIKOB IIPUMEHEHUS B MPOPECCUOHAIBHON EITEILHOCTH 3HAHUN B 00JIaCTH aHAJIUTHYE-
CKOM XUMHUH U (PU3UKO-XMMHYECKUX METOJIOB aHAIN3a, a TAK)KE OCBOCHHS TEXHUKH M METOJ0JIO0-
TUU BBITIOJIHEHHS aHAIHM30B C LEJIBI0 MOCIEAYIOMIEro MPAaKTHIECKOTO UCTIOIb30BAHUS B yUeOHOM,
MPOU3BOJCTBEHHOMN U MCCIIEOBATENbCKOM ACSITEIBHOCTH.

3agaun u3ydeHus AUCHUNIHHBI:

— BBIPa0OTaTh HABBIKH BHIOOpA METOJOB, TEXHUYECKUX CPEICTB U MPUOOPOB KOHTPOJIS
MIPUOPUTETHBIX 3arPS3HEHUN OKPYXKAIOIIEH CPEJIbL;

— JlaTh TMPEJCTABIECHUE O MPOBEJCHUU KAYECTBEHHBIX M KOJMYECTBEHHBIX AHAIIU30B C
MPUMEHEHUEM XUMHYECKUX U (PU3UKO-XUMUYECKUX METOJ0B KOHTPOJIS MPUPOJTHBIX U TPOMBIIII-
JIEHHBIX MAaTE€pPUaJIOB, CTOYHBIX BOJ, BO3AYIITHOU CpEIbI;

— c¢(hOpMHUPOBATH HABBIKK OPTaHU3AIUHA PAOOTHI KOJUIEKTHUBA UCITOJTHUTEIIEH.

IIpouecc m3yvyeHuss TUCHUILIMHBI HANIPaBJIeH HA (OpMHUPOBaHHE CJAEAYIOUIUX MPO-
(eccuoHAIBLHBIX KOMIIETEHIIUIA:

IIK-14 ciocoOHOCTh OMpeaeNnsaTh HOPMAaTUBHEBIE YPOBHU JOMYCTUMBIX HETaTUBHBIX BO3-
JICWCTBUI HA YEIIOBEKA U OKPYKAIOIIYIO CpEeILy

IIK-15 ciocoOHOCTh MPOBOAUTH M3MEPEHHUS] YPOBHEH OMacHOCTEH B cpele OOWTaHWS,
00pabaThIBaTh MOJTYYEHHBIE PE3YNIbTAThl, COCTABISATH MPOTHO3bI BO3MOYKHOTO PAa3BUTHSI CHTYa-
1017051



B pe3yabTare u3yueHusi JUCHUIIMHBI 00YYAKOIIHICS J0JIKEH:

3HATh: METOAbl 00eCHeUeHUs SKOJIOTHYECKON OE30MacHOCTH U TEXHUYECKHE CpE/ICTBa
AKOAHAIMTUYECKOTO KOHTPOJII; HOPMATUBHBIE U METOJAMYECKHE MATEPHUAIIBI IO OXPaHE OKpYKa-
IOLIEH cpebl U 00ECTIeUeHUI0 KOJOTHYECKON 0€30aCHOCTH; TEXHUUECKHUE CPe/ICTBA SKOAHAIH-
THUYECKOTO0 KOHTPOJIS;

yMeTh: OINpPENENSTh HOPMAaTUBHBIE YPOBHU JONMYCTHMBIX HEraTHMBHBIX BO3JICUCTBUI Ha
YeJI0BEKa M OKPYKAIOLIYI0 Cpeay; 000CHOBaTh KOHKPETHBIE TEXHUUYECKHE CPEICTBA ISl aHAIH-
TUYECKOTO KOHTPOJISI Pa3INYHBIX 0OBEKTOB OKPYKAIOIICH Cpeibl.

BJIa/IeTh: HaBBIKAMH TIPOBEJCHUS M3MEPEHUSI YPOBHEW OIMACHOCTEH B Cpele OOWTaHWS,
00pabOTKM MOJyYEHHBIX pPE3yJIbTAaTOB HA OCHOBE COBPEMEHHBIX XHMHUYECKUX U (PU3UKO-
XUMHUYECKHX METOJIOB aHAIM3a; HaBBIKaMU cOOpa U IOKyMEHTUPOBAHUS HHPOPMAITUU O COCTOS-
HUU OKPY>KAIOIIEH Cpe/ibl; HABBIKAMU BBISBICHHS U3MEHEHUH B COCTOSIHUM OKPYKaroUIeH cpeabl
B PE3YyJIbTATE XO3AUCTBEHHOU JIEATEIIbHOCTH OPraHU3allHH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

I[aHHaH yqe6Ha51 JUCHUIIJIMHA OTHOCHUTCA K AUCHUIIIIMHAM BapI/IaTI/IBHOI\/JI qaCTu, 4TO
o3HavaeT (opMUpOBaHME B Ipolecce o0ydeHus y OakanaBpa oOuienpodecCHoHaIbHBIX U MPO-
(eccnoHaNbHBIX 3HAHUN W KOMIIETEHIMH B paMKaxX BBIOpaHHOTO PO U mpodecCHoHAIBHO-
ro CTaHjaapTa.

OcBoeHue AaHHOW TUCHUILIIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BRIMYCKHOM KBaMH(DHUKAIMOHHON pabOTHI.

HepeueHb 0666716’{1/[661}01/141/{)(?, conymemeyrwux u obecneyusaemvix aMCLﬂ/H’lJZMH

O0becnieynBaroIe ConyTcTByIOLIIE ObecnieynBaemMble
Crexuomerpuieckue [Tpumenenne nHGOPMAITUOH- [Ipon3BoACTBEHHAs MMPAKTUKA
pacueTsl 1 OCHOBBI HBIX TEXHOJIOTUM B UHXKEHEP- (mpenaurIoMHast)
HAYYHBIX UCCJIEAOBaHUI HBIX pacyeTrax
Hayxu o 3eminie u xumust | I[lpousBojcTBeHHas MpakTuka | 3alliyTa BHITYCKHOM KBaIU(u-
OKpY>Karollen cpeibl IO MOJIY4eHHUI0 npodeccro- KallMOHHOW PabOoThI, BKIIOYAS
HAJIbHBIX YMEHUU U ONbITA IIOATOTOBKY K IIPOLEAypPE 3aIH-
npodeccnoHaNbHOM e TeNb- TBHI ¥ IPOLENYPY 3aIIUTEI
VYnpaBneHue Ka4eCTBOM HOCTH TexHonorus pexynepauuu ra3o-
OKpY>Karolllen cpeibl BBIX BEIOPOCOB

VYkazaHHbIE CBSI3U AUCIUILIUHBI JAIOT 00YYarOIIEeMyCsl CHCTEMHOE MPE/ICTABICHHE O KOM-
MJIEKCe M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaer TpeOyeMblit
TEOPETUYECKHI YpPOBEHb M MPAKTUYECKYIO HAIPABJICHHOCTh B CUCTEME OOy4YeHHsS U Oymyuieit
JIeSTeTbHOCTH BBITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenoaasaresieM (110 BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroIMXCs

O06111as1 TPYTI0EMKOCTb JTUCHUATIIMHBI

S R e Bcero akageMuuecknx 4acoB
ouHas popma 3a04Has popma

KonTakTHas padora ¢ npenogaBarenemMm™: 84 24
nexrun (J1) 32 8
npaktudeckue 3anstus (I13) 34 8
nabopaTtopHbie padoTs (JIP) 18 8
WHBIC BUJII KOHTAKTHOM PabOTHI - -
CamocrosiTejibHasi padoTa 00y4arOIUXCs: 96 156
M3y4eHUE TEOPETUIECKOTO Kypca 20 70
MOArOTOBKA K TEKYIIEMY KOHTPOJIIO 40 77
MIOATOTOBKA K MPOMEXYTOYHOM aTTeCTallu 36 9
Buja npoMexyTOYHOM aTTeCTANMU: JK3aMeH JK3aMeH
O611asi TPY/10eMKOCTh 5/180

*KonrtakTHas paboTa 00yJaroOmIIXCs ¢ MPerogaBaTesieM, B TOM JUCIe ¢ MPHUMEHEHHEM IUCTAHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTUH, BKIIIOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MJIHM) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHBIC
3aHATHUSA, U (WIIN) TPYIIIOBBIC KOHCYJIBTAINH, U (M) HHANBAAYAIBHYIO paboTy 00yJaroImerocs ¢ ImperoaaBaTeieMm,
a TakKe aTTeCTAllMOHHBIC MCTBITAHUS MPOMEXKYTOUHOW arTectarui. KoHTakTHas paboTa MOXKET BKIIOYATh HHBIC
BUABI y4eOHOW NEATEIFHOCTH, IPEAyCMATPHUBAIONINE TPYNIOBYI0 W WHAWBHAYAIBHYIO paboTy oOydarommuxcs c
npemnoaaBareiaeM. Yackl KOHTaKTHOM pabOThl ompenesisitorcs IlonokeHrHeM 00 OpraHM3alid W MPOBEICHUHM KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUeHBIM
coserom YIJITY ot 25 despainst 2020 roaa.

5. Coeprkanme IMCHUILIHHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB

5.1. TpynoeMKoOCTh pa3iei0B TUCHUILINHBI

o4Has ¢popMa 00y4eHHUsI

Ne | HammenoBanwue pazaerna TUCIHILIH- Beero .. | CamocrosiTenbHast
JI 113 JIP | KOHTaKTHOM
n/n HBI pabota
paboTsI

BBenenue B kypc «Meroabl U IpH-
OOpbI KOHTPOJISI OKpyKaromeit cpe- | 2 - - 2 2
JTbD)

Pa3ges 1. TexHu4eckuil aHanus

1.1. | CoBpeMeHHbIE HampaBi€HUs B XU-
muyeckoM ananuse. Kinaccudukamms | 8 2 10 20 10
METOJIOB.

1.2. | [lpuemka. OTOOp W MOArOTOBKA
npo0 K aHaIM3y C y4eToM WX arpe- | 2 2 - 4 5
raTHOTO COCTOSIHUS

1.3. | CraTuctuueckue MeTo bl 00paboTKH 5 ) 4 6 5
IKCIIEPUMEHTAJIBHBIX JTAHHBIX

Pa3gen 2. «Metobl U mpUOOPHI KOHTPOJIS

OKpYIKarollen cpesbh»y

21, Ot60p npod aTMochepHOro BO3IY- 5 4 ) 6 6
Xa, BOJIbI U TIOYBBI

29 WHCTpyMEeHTAIbHBIE  METOIBI U 10 20 4 34 20
npuOOpbl  KOHTPOJISL  3arpsi3HEHHUs




Ne | HammenoBanue pasnena JUCIHILIU- Beero .. | CamocrosiTenbHas
J 113 JIP | KOHTaKTHOMU
/Tt HBI pabora
paboThI
O00OBEKTOB  OXpaHbl  OKpYXKaroIIeH
Cpelibl
2.3. | Dxcmpecc-MeTopl 4 6 - 10 6
24, ABTOMAaTH3UPOBAHHBIE  CHCTEMBI 5 i i 2 6
9KOJIOTHYECKOT0 KOHTPOJISI
HToro no paznenam 32 34 18 84 60
IIpomexyTouHasl aTTECTAIUS 36
Bcero 180
3a04Hasi popma 00ydeHus
No | HammeHoBaHue paszjena JTUCIUTIIU- ot . | CaMocTosTeabHAasA
JI 113 JIP | KOHTaKTHOM
/i HBI paborta
paboTsI
Beenenne B xypc «MeToasl U npH-
OOpBI KOHTPOJISI OKpY’Karomen cpe- - - - - 4
JTBD)
Paszpnen 1. Texnuueckuil anaius
1.1. | CoBpeMeHHBIE HaIpaBICHUS B XU-
MudeckoM aHanmuse. Kinaccuduxamms 1 - 6 7 24
METOJIOB.
1.2. | Ilpuemka. OTOOp ¥ TOATOTOBKA
npo0d K aHalIM3y C y4eToM HX arpe- | 2 - - 2 25
TaTHOTO COCTOSIHUS
1.3. | Cratuctuyeckue MeToabl 00paboTKu 1 ) ) 1 12
IKCIEPUMEHTAIBHBIX JIAHHBIX
Pa3nen 2. «Merombl ¥ TpUOOPHI KOH-
TPOJISL OKPYIKAIOIIEH CpeIbl»
2.1. | Otbop mpod aTMocdepHOro BO3IY- ) ) ) ) 12
Xa, BOJIbI U TIOYBBI
2.2. | UHcTpyMeHTanbHBIE  METOIBI U
npuOOpbl  KOHTPOJS  3arps3HEHHS 4 8 2 14 40
O0BEKTOB  OXpaHbl  OKpY’KarolleH
CpeIibl
2.3. | Dxcmpecc-MeTopl - - - - 20
2.4. | ABTOMaTH3MpOBaHHBIC CHUCTEMBI i i i i 10
HKOJIOTHYECKOTO KOHTPOJIS
HToro no pazaenam: 8 8 8 24 147
IIpome:kyTOUHAsI aTTeCTAIUS 9
Bcero 180

5.2. Conep:xanue 3aHATHH JEKIIHOHHOT0 THIIA

Beenenue ¢ kypc «Memoowvl u npudopvl KOHMPONA OKPYHCAlOueil cpeovl)
Oxpyoicarouas cpeda Kak 00beKm 3K0JI02UYECKO20 KOHMPOJIAL.
OCHOBHBIE 3arpsiI3HUTENIN OKpYKaroUled cpeabl U MX UCTOuyHUKH. HopMupoBaHue 3arpss-
HEHUU B BO3/yXe, Boje, mouBe. OCHOBHBIC OOBEKTHI aHAMN3a. AHATUTUYCCKUN IIUKII U €r0 OC-
HOBHBIE 3Tarbl. PO XUMUYECKOTO aHAIH3a B PEIICHUH MPOOJIeM OKPYKAIOIIEH Cpebl.
OcHosHble cmaouu U XapakmepucmuKky npoyecca KOHmMpOoJs OKpyscaroueil cpeovl




OT160p npoOBI, MOATOTOBKA MPOOBI, U3MEPEHUE COCTaBa, 00paboTKa U MpecTaBlIeHUE pe-
3ynbTaToB u3MepeHus. I[Ipobootdop. IlpencraBurenvHas mpobda, CIOCOOBI €€ TOYYCHHUSI.
TpancopTupoBKa U XpaHeHHe Mpod, crocoObl ux KoHcepBupoBanus. [Ipobonoaroroska. Kon-
LHEHTPUPOBAHUE U pa3jeleHHe KaK CTaauu npoOonoaroToBku. CBs3b 3Tana npoOonoAroTOBKH C
MOCJEYIOIUM METOJIOM OTIPEICIICHUSI.

OcHosHble mpebosaHus K MeEMoOam U CpedCmaeam KOHMPOJIsi OKpYHcaroujeli cpeovl

TpeboBaHMs K BCIOMOTAaTEIbHOMY U UCTIBITATEIbHOMY 000pyoBaHuto. TpeboBaHus K Me-
TOJMKAM BBIMOJIHEHUS M3MEPEHHH M K cpeacTBaM mpoboorOopa. TpeGoBaHUS «TeXHUYECKON
KOMIIETEHTHOCTHY 3KOAHAJIMTUYECKUX J1abopaTopuit

Pa3zgen 1. Texauueckuii aHaius

1.1. CoBpeMeHHbIe HanpaB/eHUs1 B XUuMHu4yeckom aHajiuse. Knaccuuxauus mero-
J0B.

1.1.1. Cosépemennvie Hanpagienus 8 XUMUYECKOM aAHATU3E.

1.1.2. Memoowi.

MeTopl, OCHOBaHHBIC Ha PEAKLUAX B pacTBOpe. MeTo/ b, OCHOBAHHBIE HA PEAKIHAX I10-
[JIONICHUS M3NydeHHus. TepMuuecKkue MeTobl. XapaKTepucTHKa o0pasia Mpu MOMOIIU ONTHYe-
CKMX METOJI0B. MeTOIbl, OCHOBaHHBIE Ha HMCIIOJIb30BAaHUH MAarHUTHOTO MOJS. DIIEKTPOXHMHUYE-
CKHe MeToAbl. Meroabl pasneneHus (OcaxkIeHUE, OKUCICHHSI-BOCCTAHOBIICHUS, SKCTPAKIIUA,
xpomarorpadus u T.1.). CpaBHHTEIBHAS CTOUMOCTH OCHOBHOTO 000pyoBaHus. BeiOop MeTo10B
OTIpeZICNICHUS C YYETOM PA3IUYHBIX (PAKTOPOB, BKIIOYAIOIINX TOYHOCThH, YPOBEHb KOMIIETEHIIUN
WCTIOTHUTEIIS.

1.2. IIpuemka. OT00p M MOArOTOBKA NMPO0 K aHAJIU3Y € Y4€TOM MX arperaTHoro co-
CTOSTHUS

O160p 1 MOATOTOBKA MPOO K aHAIU3Y C YYETOM HX arperaTHOro COCTOSTHUS

1.3. CraTucTuyeckne MeToAbl 00PadOTKH IKCIIEPUMEHTAIbHBIX TaHHBIX

@DaKTOopHI, BIUAIOIIME HA MPABIWIBHOCTh Pe3yIbTaToB aHanu3a. CTaHgapTHBIE 00pa3Ilbl.
Kamubporka o6opynoBanus. CTaTUCTHYECKHE METOIbI 00paOOTKH IKCIIEPUMEHTAITLHBIX JTAHHBIX

Pa3nea 2. «Metoabl 1 IpuOOPbI KOHTPOJISI OKPYKaloLIel cpeabD)

2.1. OT6op npod aTMochepHOro Bo31yXa, BOAbI H MOUYBbI

2.1.1 Ombop npo6 ammocgheprozo 6030yxa

OcHoBHBIE TIPOOJIEMBI aHAJIN3a TOPOJICKOTO BO3yXa, BO3AyXa padoveil 30HbI, IPOMBIIII-
JIEHHBIX U TPAHCIOPTHBIX BBIOPOCOB. CriocoObl U MeTo bl 0TOOpa npob Bo3ayxa. [lormorutens-
HbIEe TPUOOPBI, PUIBTPHI, PACXOAOMEPHI, MOOYIUTENN pacxoaa. IIEKTPOACIUPATOPHI.

2.1.2 Ombop npo6 600ul.

Bunel npo6. Ot0op nmpob Ha riyoune. batomerpsl.

2.1.3 Ombop npo6 noyewi.

OcobeHHOCTH MOYBHI Kak 00bEKTa OKpYyXkKatomen cpessl. [Ipo6ooTdop. CriocoOw! u ycio-
BUs 0TOOpa Mpo6. Xumuyeckuit cocraB noys. ['ymycoBsle BemecTBa. [lonroroBka npo6 mousbl K
aHaau3y. 3aJa4i aHATUTUYECKOro KOHTposIst. OnpeneneHue 0000mEeHHBIX TTOKa3aTeleH.

2.2. IHcTpyMeHTaIbHbIe MeTOAbl M NPHOOPHI KOHTPOJSA 3arpsi3HeHHsI 00beKTOB
OXpaHbI OKPY:KaIoLIeil cpebl

2.2.1 Knaccughuxayus memooos KOHmMpois napamempos OKpyscaroujert cpeowl.

KoHTakTHBIE, MUCTaHIIMOHHBIE, OWONOTHYecKne MeTo/bl. CyIHOCTh METOJIOB, KOHTPO-
JUpyeMble 00BEKTHI, MPUHLIUIBI (PYHKIIMOHUPOBAHUS CPEICTB KOHTPOJISL.

2.2.2 Dusuxo-xumuueckue OCHOBbL Memoo08 KOHMPOIS NPUOPUMEMHBIX 3aCPA3HEHUll
OKpydHcaloujeti cpeobi.

OCHOBBI CIIEKTPATBHBIX, XPOMATOTPAPHUECKUX U ITEKTPOXUMHUECKUX METO/IOB.

2.2.3 Texuuyeckue cpedcmea MOHUMOPUHSA BO30YUIHOU CPeOdbl, B00HOU Cpedbl U NOYS.
["a3oaHanmm3aTOpHl, aHAIM3ATOPHI >KUIKOCTEH, aHAM3aTOPBl TBEPABIX W CHITYYHWX BEUIECTB.
[TpuHIMIBI 1EHCTBUS, TEXHUUECKUE XapaKTEPUCTHKH, 00JacTH MPUMEHEHUS.

2.2.4 Memoouueckoe u mexuuieckoe obecnedenue aAHATUMUYECKOLU ANNAPAMYpbl VHU-
6epCanbHO20 HA3HAYeHUs (MHO2OKOMNOHEHMHbIN AHAU3 OKpYJcaloujell cpedbl): aTOMHAs U MO-
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JeKyIspHas CHeKTpo(OTOMETpHs, Ta30BbIe M KUIKOCTHBIE XpoMaTorpadsl, yHHBEpCaIbHBIC
MHOT'OKaHaJIbHbIE KOMIIBIOTEPHBIE CHCTEMBI KOHTPOJISI OKPYKAOIIEH CPEebl.

2.3 [ucmanyuonnvie mMemoovl KOHMPOIa OKpydcaioujeli cpeovl. adPOKOCMUYECKHE U
reousnveckrie MeTo/Ibl HEKOHTAKTHbIE HAOIOIEHUS U KOHTPOJS 32 O0BEKTAMHU OXpPaHbl OKPY-
JKarowen cpenpbl. IlaccuBHBIE M aKTHBHBIE CPEACTBA HEKOHTAKTHOIO KOHTPOJIA. HEKOHTAaKTHBIM
KOHTPOJIb aTMOc(epsbl (aKyCTHUECKHE U JIUJApHbIe METO/Ibl). HEKOHTaKTHBIN KOHTPOJIb MPUPO-
HBIX BOJI (PaMOIOKAIIMOHHBIN, PAIHOSIPKOCTHON U (IIFOOPECIIEHTHBIH MeTOo 1bl). HeKOHTaKTHBIIM
KOHTpPOJIb COCTaBa, CTPOCHHUS U COCTOSHUSI MAaCCHUBOB FOPHBIX MOpoJ (ceiicMopa3BeKa, MarHu-
TOpa3BeKa, IEKTPOPa3BeIKa, TEPMOPA3BEIKa paapHas adpoCheMKa, BU3yanbHas chEMKa (¢o-
TO-, TeJe-), sifAepHas reopu3uka, re0akyCTHUYEeCKHe U T.1.). TeXxHu4YecKkue cpefcTBa AUCTaHIIMOH-
HOTO MOHUTOpPHUHTA

2.3. DKcnpecc-MeTo/Ibl

2.3.1 Unouxamopnvie cucmemsl (meopemuieckue 0CHOBbL)

Dkcnpecc-MeToAbl (NMoHATHE, Kiaccudukanus). Tecr-cpencTBa, IpUMephl UCIIONb30Ba-
Hud. Jlosumerpsl. [IpuHIUII NENCTBUS U IPUMEPBI UCIIOIB30BAHUS T03UMETPOB.

2.3.2 Onepamuénslii anaiuz 00beKmos 0Xpanvl OKpylcaroueli cpeovl

MeTo bl KOJIMYECTBEHHON OLIEHKU OIPENEIEHUsI COJEPKaHUs 3arpsi3HAIOIINX BELIECTB C
MIPUMEHEHUEM TECT-CpeICTB. MeTpoiornueckas OlleHKa U3MEPEHUM.

2.4. ABTOMAaTH3MPOBaHHbIE CHCTEMBbI IKOJIOTH4eCKOro KOHTPOJIs

2.4.1 Knaccugpuxayus asmomamusupo8aHHblX CUCHEM IKONOSULECKO20 KOHMPOJIs

AHanu3aTopsl: JUCKPETHbIE, NMPOTOYHbIE, LEHTpUPyxHble. Jlerekropbl. JlaboparopHbie
poOOTHI. XMMHUYECKHE U ONTUYECKUE CEHCOPBI: Ha3HAUYCHUE, MPUHIUN AeicTBUA. [lenmucTopsl.
Onrtposl.

2.4.2 Ilpumepnvt ucnonv3o8amus

OcHOBHbBIE CIIOCOOBI OCYILECTBJIEHUSI MPOU3BOJCTBEHHOIO aHAJIN3a C MCIOJb30BaHUEM
ABTOMAaTU3UPOBAHHBIX CUCTEM.

5.3. Tembl 1 (popMBI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM IIJIaHOM I10 AUCHUIINIMHE IMMPEAYCMOTPCHBI IPAKTUYCCKHUE U J'Ia60paTOpHLIe 3a-

HATHSL.
No HaumenoBanue paznena ®opMa npoBeACHUS Tpynoémkocts, yac
- JUCTIATUTAHBI (MOIYJIIST) 3aHATHS oYHas 3a09Has
1 | Paznmen 1.1. CoBpeMeHHbIE HaIlpaBJICHUSI B XUMHU-
nabopatopHas
yeckoM aHanm3e. Kiraccudukanus MeTo1oB (TeMa: 10 6
pabora
1.1.2. Metopbr)
2 | Paznen 1.1. CoBpeMeHHBIE HANpaBJICHUSI B XUMHU-
MpaKTHYECKas
yeckoM aHanm3e. Kimaccuukanus MeTomoB (Tema: 2 -
pabora
1.1.2. Meronpr)
3 | Pazmen 1.2. [Ipuemka. OTOOp ¥ MOATOTOBKA MPOO | MpaKTHYECKast 2
K aHAJIM3Y C YYETOM MX arperatHoro COCTOSIHUS pabota
4 | Pazgen 1.3. Craructuyeckue MeToqsl 00paboTku | JaboparopHas 4
AKCIIEPUMEHTAIbHBIX TAHHBIX pabora
Paznen 2.1 Ot6op npo6 armMocdepHOro Bo3ayxa .
5 A p 1P (bep Ayxa, Keilc-3aaHue 4 -
BOJIBI ¥ TIOYBBI
Paznen 2.2. IHCTpyMEeHTaJIbHBIE METOJBI U IPH-
OOpbl KOHTPOJIS 3arpsi3HEHUS] OOBEKTOB OXpaHbl
6 okpyxarome cpeabl (mema 2.2.2 Qusuko- | TpaKTUYECKas 4 4
XuMuyeckue OCHO8bl Memo008 KOHMPOJS NpUo- pabora
PUMEMHbIX 3A2PA3HEHUL  OKPYICarouen cpeowl.
DeKkmpoHHas, CHeKmMmpOCKONUsL)
7 Paznen 2.2. lHcTpyMeHTalbHbIE METOABI M MpPHU- | IpPAaKTHYECKas 4
OOpbI KOHTPOJISL 3arpsi3HEHHsI OOBEKTOB OXpaHbI pabota
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HaumenoBanue pazaena
JUCIUATUTAHBI (MOYJIST)

®dopma MpoBeAECHUs
3aHATUS

TpynoéMkocTs, yac

oYHas

3a049Has

OoKpyxkaromeir cpeapl (mema 2.2.2  Qusuxo-
Xumuueckue OCHOBbL Memo008 KOHMPOIs NpPUO-
PUMEMHbIX  3a2PA3HEHULl  OKpY#carouel cpeowl.
UK-cnexmpockonust)

Paznen 2.2. UHCTpyMeHTalIbHBIE METOIbI U TPHU-
OOpBl KOHTPOJIS 3arpsi3HEHUS] OOBEKTOB OXpaHbI
okpyxaromeid cpeabl (mema 2.2.2  Quzuxo-
Xumuueckue OCHOBbl Memo008 KOHMPOIi NpUo-
PUMEMHbIX 3a2PASHEHUL  OKpYIcarowen cpeowl.
AmomHo-abcopbyuonHas cnekmpockonusi)

MpaKTHIeCKast
pabora

Paznen 2.2 UHcTpyMeHTalbHBIE METOABI M TPU-
OOpBbI KOHTPOJISL 3arpsi3HEHUsT OOBEKTOB OXpaHbI
OoKpyxkaromeir cpeabl (mema 2.2.2  Qusuxo-
Xumuueckue OCHO8bL Memo008 KOHMPOIs NpPUO-
PUMEMHBIX 3a2PASHEHUL OKPYIcarowen cpeowl.
Xpomamozpagpuueckue memoost uccie008ansl)

naboparopHas
pabota

10

Pasznen 2.2. IlHCTpyMeHTaJIbHBIE METOJBI U IIPH-
OOpbl KOHTPOJISL 3arpsi3HEHUsT OOBEKTOB OXpaHbI
OKpyKaroteu cpeabl (mema 2.2.4 Memoouueckoe
U mexHuyeckoe obecneuenue AHATUMUYECKOL aN-
napamypsl YHUGepCAIbHO20 HA3HAYEHUsI (MHO20-
KOMNOHEHMHbIU AHAIU3 OKpYIHcaroueli cpeovt))

Kelc-3aJaHue

11

Pasznen 2.3. Dkcnpecc-MeTOAbl KOHTPOJIS 3arpsis-
HEHUs1 00BEKTOB OXpaHbl OKPYXKAIOLIEH cpe/ibl

Kelc-3aJanue

HUTtoro

52

16

5.4. leTaau3anusi CaMOCTOATEIbLHOH PadOTHI

HaumenoBanue pa3aena
JUCIUTUTAHBL (MOJTYJIS)

Bun camocrosiTensHOM paboTh

TpynoeMKocTh, yac

OYHasA

3a04Hast

Beenenne B kypc «MeTtompl
MpUOOPBI KOHTPOJISI OKPYXKAIOIIEh
cpeap

N3ydenne matepurana JeKIui

4

Pazpnen 1.1. CoBpemeHHbIE
HalpaBJICHUA B XUMHUYCCKOM aHa-
m3e. Kimaccndukanus MeTonoB.

[ToaroToBka K orpocy no Teme
1abopaTOPHOI U MPAKTHIECKON
paboTam, 3amuTa OTYETHBIX Ma-
tepuaioB. [logroroska k Tecto-

BOMY KOHTPOITIO

10

24

Paznen 1.2. [Ipuemka. Ot60p 1
MOJIFOTOBKA MPO0 K aHAIH3Y C
Y4€TOM HX arperaTHOro COCTOSTHUS

[TonroroBka K onpocy no Teme
MPAKTUYECKON pabOThI, 3aLIUTa
OTYeTHBIX MaTepuaios. [loaro-
TOBKa K TECTOBOMY KOHTPOJIIO

25

Pazpmen 1.3. CratucTtiueckue me-
TOJII 00PaOOTKHU IKCTIEPUMEH-
TAJIbHBIX TAHHBIX

[ToaroroBka k onpocy o Teme
nmabopaTtopHOil pabOTHI, 3aIIUTa
OT4eTHBIX Marepuanos. [loaro-
TOBKA K TECTOBOMY KOHTPOJIIO

12

Paznen 2.1 Ot6op npob atmo-
cepHOro Bo3/1yxa, BOJAbI U TIOYBbI

N3yuenue Marepuana JIeKIun
[ToaroroBka npe3eHTaluu U 10-
KJIaJia IO UHIUBUAYAIBHON TEME

Kelic-3a1aHus

12

Pasnen 2.2. UHCcTpyMeHTaNbHbBIE
METObI U IPUOOPHI KOHTPOJIS 3a-

IloaroTOBKA K MPAKTUYECKOMY
3aHATHUIO U 3AIIATE OTYETHBIX
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HaumenoBanue paznena

TpyaoeMKocCTh, yac

Ne Bunx camocTosTebHOM paboThI
JUCHIUTUTAHBI (MOJTYJIIS) OYHAS 3a04Hast
rpA3HEHHUS 00BEKTOB OXPaHBI marepuanos. [logroroska
OKpyxaromie cpeasl (mema 2.2.2 K TECTOBOMY KOHTPOJIIO 10 TEME
Dusuko-xumuieckue 0CHOBbL Me- MPAKTUYECKOTO 3aHSATHUS
Mo008 KOHMPONSA NPUOPUMEMHBIX
3aepsA3HeHUll OKpydcaoujeli cpeoul.
DexmpoHnas cnekmpockonus)
Pazpnen 2.2. UncTpyMeHTaIbHBIE
METOJIbl U IPUOOPHI KOHTPOJIS 3a-
[ToaroToBka K MpakTHYECKOMY
rpA3HEHHUS 00BEKTOB OXPaHBI
o 3aHATHIO U 3aIIUTE OTUYETHBIX
OKpysKarolei cpeanl (mema 2.2.2
7 Matepuainos. [loaroroska 4 8
Dusuko-xumuieckue 0CHOBbL Me-
K TECTOBOMY KOHTPOJIIO 110 TeMe
mMo008 KOHMPON NPUOPUMEMHBIX
. . NPAaKTUYECKOTO 3aHATHUS
3aepszHenutll OKpyicaroujeti cpeobi.
UK-cnexmpockonus)
Paznen 2.2. UncTpyMeHTaNIbHBIE
METOBI U IPUOOPHI KOHTPOJIS 3a-
TpA3HEHHUS 00BEKTOB OXPaHBI [ToaroroBka K MpakTHUYECKOMY
OKpyXxarorieit cpeasl (mema 2.2.2 3aHSTHUIO U 3alIATE OTUYETHBIX
8 | Qusuxo-xumuueckue ocHO8bl Me- marepuanos. [logroroska 4 8
mMo008 KOHMPOAA NPUOPUMEMHBIX | K TECTOBOMY KOHTPOJIIO IO TEME
3azpazHenutl OKpyicaroujeti cpeobi. MPAKTHYECKOTO 3aHSATHUS
Amommno-abcopbyuonnas cnex-
MPOCKONUSA)
Paznen 2.2. UncTpyMeHTaNIbHBIE
METOBI U IPUOOPHI KOHTPOJIS 3a-
IpsA3HEHUS] 0OBEKTOB OXPaHBI .
. [ToxaroroBka k 1abopaTopHOH pa-
OKpyaromiei cpeasl (mema 2.2.2
00Te U 3aIIHUTe OTUYETHBIX
9 | @usuro-xumuueckue ocnogwl Mme- 4 8
Mmatepuainos. [Togroroska
mMo008 KOHMPOIS NPUOPUMEMHBIX
. . K TECTOBOMY KOHTPOJIIO
3azpsazHenuti OKpyicaroujeti cpeobi.
Xpomamoepaghuueckue memoovt
UCCNeO06aHUL)
Paznen 2.2. UncTpyMeHTaNIbHBIE
METOBI U TPUOOPBI KOHTPOJIS 3a-
Ips3HEHUS] 0O BEKTOB OXPaHBI
OKpyxarorieit cpenpl (mema 2.2.4 Nzydenne maTepuana aeKuit
10 Memoouueckoe u mexHuueckoe [ToaroroBka npe3eHTaluy U A0- 4 8
obecneyeHue aHAIUMU4ecKoll an- KJIaJ1a 10 MHIUBUIYAIbHON TeMe
napamypbl YHUBEPCAIbHO2O Keiic-3a1aHust
HasHauyeHus: (MHO20KOMNOHEHM-
HbLUL AHATU3 OKpYIcaloujeli cpe-
0bl))
Paznen 2.3. Dkcnpecc-mMeTo bl N3yuenue maTepuana aeKuuit
11 | KOHTpOI 3arps3HeHNs 00BEKTOB [TonroroBka mpe3eHTaluu 1 J10- 6 20
OXpaHbl OKPY’KAIOIIEH Cpebl KJIaJa 10 MHINBUIYaIbHON TeMe
KeHc-3a0aHus
Pa3nen 2.4 ABToMaTU3MpOBaHHbIE
12 | cucTeMbl SKOJIOTHYECKOTO KOH- W3yueHue marepuasa JeKIui 6 10
TpOJIs
IToaroToBKa K MpOMEKYTOYHOU W3yuenne maTepuana 1eKUUi U
13 | arrecrauuu (3x3ameH) MpaKkTUYECKuX paboT, TuTepaTyp- 36 9

HBIX HCTOYHHMKOB B COOTBCTCTBHH
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HanmMeHoBaHHE paszena . TpymoemKocTs, yac
No Bunx camocTosTebHOM paboThI
JUCHIUTUTAHBI (MOJTYJIIS) OYHAS 3a04Hast
C TEMaTHUKOU
Hroro: 96 156
6. Ilepevyenn yueOHO-MeTOANYECKOT0 O0ecrieYeH s MO AU CHUILIHHE
OcHoBHasi M JONOJIHUTE/IbHAS JIUTEPATypa
N ABTOp, HauMCHOBaHHC FOH HpI/IMe’{aHI/Ie
/I W3JaHAS
OcHoBHasi yueOHasi JuTepaTypa
Bbynuukos, I''K. MeTtonbl 1 HOCTHXEHUSI COBPEMEHHOW aHalu-
THYeCKOW xumuu: ydeOHuk mis By3oB / I'.K. Bymgaukos, B.U. [TonHOTEKCTOBBIN
1 Bepmnnun, I A. EpTiorun u ap. nox pen. B.M. Bepmmnuna. 2020 JIOCTYT TIPU BXO-
CII6: Jlanb, 2020. 588c. — Pexxum poctyna mo MOANUCKE. — JI€ 110 JIOTHHY U
URL: https://e.lanbook.com/book/152586 — ISBN 978-5-8114- naposo*
5630-7. —TeKcT: JIeKTPOHHBIH.
Yynuosckuii, C.M. IIpuOops! u cpeacTBa KOHTPOJIS 332 IPUPOA-
HOU cpenoii: ydyeOHoe mocobue: [16+] / C.M. UyaHoBckwid,
O.M. JluxaueBa. — 2-e m3n. — MockBa; Bomorma: Wudpa- I10JIHOTEKCTOBBINH
2 Unxenepus, 2019. — 153 c. : ni., tabmn., cxem. — Pexxum nocTy- 2019 JOCTYII ITPH BXO-
na: o MOJIITUCKE. - JIe TIO JIOTHHY U
URL.: https://biblioclub.ru/index.php?page=book&id=564852 — naposo*
bubnwmorp.: c. 144 - 149. — ISBN 978-5-9729-0351-1. — Tekcr:
3JI€KTPOHHBIH.
Yynuosckuii, C.M. IIpuOops! u cpeacTBa KOHTPOJIS 3a IPUPOA-
HOW  cpemoii: ywueOnoe mocobue / C.M.UynHOBCKHIA, oNHOTeKCTOBLL
O.U. JIuxaueBa. — Mocksa; Bonorna: Madpa-Umxenepus, 2017.
JOCTYTI TIPH BXO-
3 | — 153 c. : wn., cxem., Tabn. — Pexxum moctyna: no moanucke. — | 2017
URL: https://biblioclub.ru/index.php?page=book&id=466771 - Ae o Horm:y .
bubnuorp. B k. — ISBN 978-5-9729-0165-4. — Tekcr : anek- 11aposto
TPOHHBIH.
Hop, I1.LE. CniektpasibHbie METO/1bl KOHTPOJISI KAUeCTBa OKpYKa-
rorelt cpeasl : yaeonoe nmocobue / [1.LE. Hop; MunoOpHayku
Poccun, OMckuii rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET. N .
N . N OJIHOTEKCTOBBIH
— Omck: OMCKuU# rocyaapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
4 | (OMI'TY), 2017. — 107 c. : Ta6x., rpadh., cxeMm., Hi1. — Pexxum go- | 2017 | FOSTYH MPH BXO-
JIe TIO JIOTHHY U
CTyTIa: TIO TIOJIITUCKE. — *
URL.: https://biblioclub.ru/index.php?page=book&id=493419 — 11apoImo
bubmuorp. B kH. — ISBN 978-5-8149-2445-2. — Tekct: anek-
TPOHHBIM.
Bnacosa, E.I'. AHanuTuueckas XUMHS: XUMHUYECKUE METOJbI
ananu3a / Baacopa E.I'., XKykop A.®., Konocosa U.®. u np. — ITomHOTEKCTOBEIN
5 M.: Jlaboparopus 3nanuii, 2021. — 465 c.— Pexxum mocryma 2021 JIOCTYTI TIPH BXO-
TSt aBTOPH3HD. MTOJIB30BaTEIICH. — URL.: JIe 1O JOTUHY U
http://www.iprbookshop.ru/103012.html — ISBN 978-5-93208- maporo*
502-8. —TekcT: 37eKTPOHHBIH.
JonosHuTEeNbHAA YUueOHasl IUTEpaTypa
HonronocoB, A.M. KonoHouHas aHaiuTH4ecKas XpomaTorpa- [ToTHOTEKCTOBBIIA
6 | ¢us: mpakTHKa, TeOpus, MOJeTUpoBaHue: yuebH. mocodue/ A.M. | 2015 | moctym mpu BXo-
Honronoco, O.b. Pynakos, A.I'. IlpynkoBckmii. — 2-¢ u3n., JIe TI0 JIOTUHY U
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https://e.lanbook.com/book/152586
https://biblioclub.ru/index.php?page=book&id=564852
https://biblioclub.ru/index.php?page=book&id=466771
https://biblioclub.ru/index.php?page=book&id=493419
http://www.iprbookshop.ru/103012.html

ucnp. — CII6: Jlans, 2015. 468c. — Pexum noctyna 1no noamnuc- napoio*
ke. — URL: https://e.lanbook.com/book/63592 — ISBN 978-5-
8114-1870-1. —TeKcT: 2IeKTPOHHBIH.

[[TaGanoBa, A.B. MeToapl KOHTPOJsSl OKpYKalolled Cpeasl B
nmpuMepax ¥ 3anadax: ydyeonoe mocooue / A.B. IllabanoBa. — 2-¢
u3a., gomn. — Camapa: Camapckuil rocyJapCTBEHHBIM apXHUTEK-
7 | TypHO-CTpouTenbHBINH yHUBepcHuTeT, 2009. — 209 c. — Pexum go- | 2009
cTyna: o TIOJIIIHCKE. - *
URL: https://biblioclub.ru/index.php?page=book&id=143520 — f1aporo

ISBN 978-5-9585-0312-4. — TekcT: 31eKTpPOHHBIH.

TTomHOTEKCTOBBII
JIOCTYTI TIPH BXO-
JIe TI0 JIOTUHY 1

CorueB, C.H. BricokoaddexTtuBHas KUIKOCTHAs XpomaTorpa-

¢bus: aHanmuTHKA, (QU3MYecKas XUMUS, PACIO3HABAaHHE MHOTO- [TomHOTEKCTOBBIN
g | KOMIOHEHTHBIX CHCTEM: yuebH. mocobue/ C.H. Criués, B.A. 0013 | MOCTYI HpH BXO-
IaBpummaa. — CI16: Jlanws, 2013. 256 ¢. — Pexxum goctyma mo JIe TI0 JIOTHHY 1
noamnucke. — URL: https://e.lanbook.com/book/5108 — ISBN 978- naposo*
5-8114-1377-5. —TeKCT: 2JCKTPOHHBIN.
Kontoxos, B.JO. Xpomarorpadus: yueonuk / B.IO. Konroxos. IToaHOTEKCTOBBINM
— CII6: Jlanb, 2012. 224 c. — Pexum nocTyna no HOANUCKE. — JOCTYII IIPH BXO-
9 | URL: https://e.lanbook.com/book/4044 — ISBN 978-5-8114- | 2012 | “1c 1o ormmy u
1333-1. —TekcT: 3IeKTPOHHBIH. naposo*

*- Ipe’k/Ie YeM IPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHON CPebl 00eCTIeUn-
BAeTCS COOTBETCTBYIOIIMMH CPEJICTBAMH HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEeYHbIE CHCTEMbI
Kaxapiii oOyJarommiics o0ecTieueH TOCTYIIOM K 3JICKTPOHHOW OMOIMOTEYHON CHUCTeMe
YTIITY (http:/lib.usfeu.ru/), 96C Usnatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckasi Oubnmoreka onnain http://biblioclub.ru/, conepxanmx u31aHUs MO OCHOBHBIM H3y4aeMbIM
JTUCITUIIMHAM U CQOPMHUPOBAHHBIX 10 COTJIACOBAHUIO C TIPaBOOOIaAaTe s IMI yueOHON U ydeOHO-
METOMYECKON JIUTEepaTypHhI.

Cnpanoqﬂue u HH(l)OpMalIHOHHbIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBa}I CUCTEMA ((KOHCYJ'IBTB.HT IImroc».
2. UudopmanmonHo-nipaBoBoii moptai ['apant. Pexxum nocrymna: http://www.garant.ru/
3. Baza nannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpogdeccuonanbubie 6a3b1 JAHHBIX

1. NUudopmarninoHHble CUCTEMBI, OaHKU JAHHBIX B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpebl
U IIPUPOJONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pd

2. Nndopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;

3. Hayunas snexrponHas 6ubnmoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

4. TIporpammsr 1yist 9kostoroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum gocryma:
http://www.zin.ru/BioDiv/

HOpMaTl/lBHO-HpaBOBbIe AKTbI
1. denepanbhblii 3ak0H «O0 oxpaHe okpyxaromeit cpens» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wm3m. m pgom., Bcryn. B cmiay ¢ 01.01.2021. — Pexum pgocryma:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=51460506304105653232087527&cacheid
=618FEBA01F3CE2A2127CA4A7EF7B50C3B2&mode=splus&base=RZR&Nn=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
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2. ®epnepanpHblii 3ak0H «O0 oxpaHe atMocdepHoro Bozayxa» oT 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). — Pexum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cqi?reg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®eaepanbHbii 3ak0H «O0 0TX0JaX MPOU3BOJICTBA U MOTPeOICHUs» OT 24 nroHsa 1998
r. No 89-@3 (pen. ot 07.04.2020). C u3m. u nom., BcTyi. B cuity ¢ 14.06.2020. — Pexxum noctymna:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEAG85E43BD91&mode=splus&base=RZR&n=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. ®enepanbHblil 3ak0H «O0 0000 OXpaHsAEMbIX NPUPOJAHBIX TEPPUTOPUIX» OT 14 MapTa
1995 T. No33-d3 (pen. oT 30.12.2020). - Pexum JIOCTYyMa:
https://demo.consultant.ru/cgi/online.cqi?reg=doc&ts=82380137503398149091268725&cacheid
=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&n=372890&rnd=61B
B4DBBDBB4934B5196112E78BCA831#mc4300cqja

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUsI POMEKYTOYHOM aTTecTAIlUN
o0yyaromuxcs Mo JTUCIUNIHHE
7.1. Illepeyenb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB uxX (JOpMUPOBAHUS B Mpolecce
0CBOeHNsI 00pa30BaTeIbHOI MPOrpaMMbIl

PopMHpyeMble KOMIIETEHIIUU Bun u popma koHTpOIIS

ITK-14 criocoGHOCT OMpeenaTh IIpomexkyTOUHBIH KOHTPOJIb: KOHTPOJIbHBIE BOIPOCHI K
HOPMAaTHBHBIC YPOBHH JIOMYCTH- 9K3aMEHY

MBIX HETaTUBHBIX BO3JeiicTBHI Ha | Tekymmii KOHTPOJb: TECTUPOBAHUE, OIIPOC, 3AIUTA OT-
YEJIOBEKA M OKPYXKAIOIIYIO CPEeILy YETHBIX MAaTEPHAJIOB, MTOATOTOBKA MPE3CHTALIMH U JTOKJIa-
71a TI0 MHAUBHIYaIbHOM TeMe Kelc-3aJaHuii

IIK-15 cnoco6HocTh mpoBoAUTH | IIpoMekyTOUHBIN KOHTPOJIb: KOHTPOJIbHBIE BOIPOCH! K
U3MEpPEHUsI YPOBHEW ONAaCHOCTEH B | DK3aMEHY

cpene obutanus, o00pabarbiBaTh | Tekymmii KOHTPOJb: TECTUPOBAHUE, OIIPOC, 3AIIUTA OT-
IIOJIyYEHHBIE PE3YJbTaThl, COCTaB- | YETHBIX MAaTEPHUAIIOB, IOATOTOBKA IIPE3EHTALMH U JOKJIA-
JIATH TPOTHO3BI BO3MOYKHOI'O pas3- | J1a IO MHAMBUAYAJIbHON TEME KeHC-3a1aHuN

BUTHUS CUTYyalluu

7.2. Onucanue nNokasarejel 1 KpUTEPHeB OLCHNBAHUS KOMIICTEHIMI HA Pa3/IMYHbIX
jranax ux ¢opmMupoBaHus, ONUCAHNE IIKAJ OLCHUBAHU S

KpuTtepuu oneHnBaHus yCTHOI0 OTBeTAa HA KOHTPOJbHbIE BOMPOCHI IK3aMeHa (Mpo-
MeKYTOYHBII KOHTPOJIb (hopmupoBanne komnerenumii [K-14, ITK-15)

Omau4HO — JJaH TOJHBINA, pa3BEPHYTHIN OTBET HA MIOCTABJIEHHBII BOIPOC, ITOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00bEKTe, JOKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIIEKUBACTCSA YETKAsA CTPYKTYPA, JJIOTUUECKas TIOCIIET0BATEILHOCTD, OTPaXKaro-
I1asi CYIIHOCTh PACKpPBIBAEMBIX MOHATHHA, TEOpUH, ABICHUNA. 3HaHHEe 00 00BEKTE AEMOHCTPHUPY-
€TCs Ha (1)0He IIOHUMaHUA €10 B CUCTEMCE )IaHHOﬁ HAayKH U MCKANCHUIITIMHAPHBIX cBazei. OTBeT
U3JI0KEH JIUTEPAaTypPHBIM SI3IKOM B TEPMUHAX HAayKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BAaTb HA YTOUHAIOIIUEC BOITPOCHI;

XOopouwio — J1aH TIOJIHBIM, pa3BepHYTHI OTBET HA MOCTaBJIEHHBIA BOINPOC, MMOKA3aHO yMe-
HUC BBIACIUTH CYHMICCTBCHHBIC U HCCYHICCTBCHHBIC IPU3HAKU, TPUIUMHHO-CIICACTBCHHBLIC CBA3H.
OTBeT 4YeTKO CTPYKTYPHUPOBaH, JIOTUYEH, U3JIOKEH B TePMHHAX Hayku. OJHAKO JAOMYIIEHBI He-
3HAYHUTENNBHBIC ONTMOKH WIIM HEJO0YEThI, HCIIPaBICHHbIE 0aKaTaBpOM C MTOMOIIBIO «HABOISIIINX)
BOIIPOCOB;
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Y0081emeopumensHo — 1aH HENOJIHBIA OTBET, JIOTUKA U NIOCIIEA0BATENbHOCTh U3JI0KEHUS
UMEIOT CYyIECTBEHHbIe HapylieHus. [lomymiensl rpyObie OMMOKH MPHU ONpPeAeTIeHUH CYIIHOCTH
PaCKpBIBAEMBIX MOHATUMN, TEOPUM, SBICHHIA, BCIEACTBUE HEMOHUMAaHUs OakajgaBpOM HX CyIle-
CTBEHHBIX U HECYIIECCTBEHHBIX MPU3HAKOB M CBsi3ei. B 0TBeTe OTCYTCTBYIOT BBIBOJIIBI. Y MEHUE
PacCKpBITh KOHKPETHBIE MPOSBICHUST 0000IIEHHBIX 3HAHUK HE ToKazaHo. PeyeBoe odopmienune
TpeOyeT MonpaBoK, KOPPEKILIUU;

HeyoosiemseopumenbHo — OakalaBp IEMOHCTPHPYET HE3HAHHE TEOPETUYECKHUX OCHOB
npeaMeTa, He YMEeT JellaTh apryMEHTHUPOBAaHHBIE BBIBOJbI U MPUBOAUTH MPUMEPHI, TOKA3bIBAET
ciaboe BiaJleHue MOHOJOTUYECKON peUblo, HE BJIAZIEET TEPMUHOJIOTUEH, ITPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH W3JIOKEHUS, JIeaeT OUIMOKH, KOTOphle HE MOXKET HCIpa-
BUTb, AK€ MPU KOPPEKLIMU IIPENOAABATEIEM, OTKA3bIBAETCSl OTBEUATh HA 3aHITHUM.

Kpurepun oneHuBaHUs BBINOJHEHUS 32/1aHUI B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popmupoBanne komnerenuuii [K-14, ITK-15)

[To uToram BBIIIOJHEHHUS TECTOBBIX 3aJlaHUI OIIEHKA IPOU3BOJMUTCS IO YETHIPEXOalib-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLCHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO.

Kpurepun oumeHmBaHusi Onpoca mo reMam Ja0OPaTOPHBIX U NMPAKTHYECKHX PadoT
(Texkymuii KOHTpoJIb opmupoBanusi komnerenumii [1K-14, IMTK-15):

«5» (omauyHo): ONPOC CllaH ¢ TIEPBOTO pa3a; JAaH MOJHBINA, pa3BEpHYTHIM OTBET Ha BCe 3a-
JlaBaeMble IPEToaBaTeieM BOMPOCHI, MOKa3aHO 3HAHWE M MOHMMaHUEe TeMbl. OOydaromuiics
MPaBUJILHO OTBETUJI HAa BCE BOIIPOCHI MPU OMPOCE, 3HAET M MOHUMAET XOJ1 BBIIIOJIHEHUS TPEACTO-
AMIeH 1ab0paTopHOH / TIPAKTHYECKON paObOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBIA OTBET Ha BCE 3aj]aBae-
MbIE€ TPENOAABATEIEM BOIPOCHI, MOKa3aHO 3HAHUE W MOHMMaHue TeMbl. OOydaromuiics npu
OIpOCE NPABWJIBHO OTBETHJI HAa BCE BONPOCHI C IOMOIIBIO MPENOAABATENS, 3HAET U IOHUMAET
XO/1 BBIMOJIHEHUS MTPeICTOsIIIEN 1a00paTOPHOM / TPaKTUUECKON pabOTHI.

«3» (voosnemeopumenbHo): ONPOC CIaH C TPETbEeW MOMNBITKU; JaHbl OTBETHI HA MOJOBUHY
3a/1aBaeMbIX MPENoJIaBaTelIeM BOIPOCOB, TOKA3aHO 3HAaHNWE OCHOBHBIX MOHSATHI TEMbl, BHIHECEH-
HOM Ha onpoc. B oTBETE CTyIEHTOB OTCYTCTBYIOT BBIBOZBI. Y MEHHE PACKPBITh KOHKPETHBIE ITPO-
SABJICHUS] 0OOOIICHHBIX 3HAHMK HEe TokazaHo OOydJaronuiics MpU MPOXOXKJACHUH Ompoca Ipa-
BIJIBHO OTBETHJI Ha OOJIBIIYIO YacTh 33J]aBa€MbIX BOIIPOCOB, OJJHAKO, peueBoe 0popMIIEHHE Tpe-
OyeT MONpaBOK, KOPPEKIIMH; CTYIECHT 3HAET XOJ BBITTOJHEHHS TMpeAcTosield JabopaTopHoi /
PaKTUYECKON paboTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE TPONIEH, CTYIEHT IEMOHCTPUPYET HE3HAHUE
TEOPETUYECKHX OCHOB TEMbI, HE CIIOCOOEH JenaTh apryMEHTHPOBaHHbIE BBIBOJIBI U MPHUBOJIUTH
IPUMEpHI, OKa3bIBAET cilaboe BJIaJIeHHEe MOHOJIOTMYECKON peublo, HE BIIAJEET TEPMUHOJIOTHEH,
IPOSIBIISIET OTCYTCTBUE JIOTHYHOCTHU U MOCIEA0BATEIbHOCTH U3JI0KEHUs, AeNaeT OMIMOKH, KOTO-
pble HE MOXKET HCIPABUTh, Ja)K€ MPU KOPPEKLIUU IMpernojaBaTesieM, OTKa3bIBA€TCs OTBeUaTh Ha
Bonpockl. OOyyaromuiicss He CMOT OTBETUTH Ja)K€ Ha MOJOBUHY 3a/IaHHBIX €My BOIPOCOB, HE
3HAeT XOja MPOBEIECHUs IPEICTOAIIEH 1abopaTOPHOH / IPAaKTHUECKOH pabOTHI.

Kpurepun oneHMBAHUSI BbINOJHEHUS NMPAKTHYECKUX (J1a00OpPATOPHBIX) padoT M 3a-
IIUTA OTYETHBIX MaTepHaJIOB (TeKyIHii KOHTPoIb ¢opmupoBanue komnerenumii IIK-14,
MK-15)

«5» (omauuno): paboTa BHIIOJIHEHA B CPOK; O(hopMIIEHHE U ColepKaTeNIbHAs YacTh OTYe-
Ta 00pa3LoBbIe; paboTa BHIMOIHEHA CAMOCTOATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHUS,

15



3aKJII0OYeHHS U BbIBOJBI. OOyyaromumiicss MpaBUIbHO OTBETHII HA BCE BOMPOCHI MPH 3AIIUTE OT-
YETHBIM MaTEpPHAJIOB.

«4» (xopowo): paboTa BBIINOJIHEHA B CPOK; B OPOPMIICHHH OTYETA M €TI0 COJePKATEIBHOM
YacTH HET rpyObIX OMKMOOK; paboTa BBIMOJIHEHA CAMOCTOSATENIBHO; MPUCYTCTBYIOT COOCTBCHHBIC
000011eHu s, 3aKITI0UeHHS U BBIBOABI. OOy4aromuics Mpyu 3alIUTe OTYETHBIM MaTepHajoB Ipa-
BWJIBHO OTBETHJI Ha BCE BOIPOCHI C TOMOIIBIO MIPETIO1aBaTellsl.

«3» (voosnemeopumenvro): padboTa BBHIMOJTHEHA C HapylieHHeM rpaduka; B odopmiie-
HUH, COJCPKATEILHOW YacTH OTYEeTa eCTh HEIOCTAaTKH; padoTa BBHIMOJIHEHA CAMOCTOSTEIBHO,
IOPUCYTCTBYIOT coOCTBEHHBIE 0000mIeHns . OOydaromuiics MpH 3aIIUTe OTYETHBIM MaTEpUAIOB
OTBETHJI HE Ha BCE BOTIPOCHI.

«2» (Heyooeremseopumenvro): odopmiieHHe pabOTHI HE COOTBETCTBYET TPEOOBAHUSIM;
OTCYTCTBYIOT WJIM CJICJIaHbI HETPaBUIIbHBIC BBIBOJIBI U 00001meHus. OOyyaronumiicss He CMOT 3a-
IMIUTUTH OTYETHBIC MAaTEPUANIbI U IOSICHUTH MIPECTABICHHBIC TaHHBIE.

Kpurepun oueHuBaHMs BBINOJHEHUA Keiic-3aaHUA (TeKylIMd KOHTPOJIb opMupo-
Banue komnerennuii IK-14, ITK-15):

«5» (omauuno). paboTa BBIOJHEHA B CPOK; B JIOKJIAJE MPEACTABICH 0030p METOIO0B U
pruOOPOB, MO3BOJISIFOIIMX KOPPEKTHO OLIEHUTH COACPIKAHUE 3arps3HUTENEH B Pa3HbIX 00bEKTax
OXpaHbl OKPYXaIoLIeH Cpe/bl, COEePKATCs apryMEHTUPOBaHHbIE BhIBOIbI. OOyJaromuiics mnpa-
BUJILHO OTBETWJI Ha BCE BOIPOCHI MpPHU 3alIUTe Keiic-3aaanud. [IpuHumMan akTUBHOE y4yacTHe B
JIUCKYCCHH.

«4» (xopowo): paboTa BHIMOJIHEHA B CPOK; B JOKJIAJIC MPEICTABICHA JIUIIb YaCTh METOI0B
U TIPpUOOPOB, MO3BOJISIFOIINX KOPPEKTHO OIICHUTH COJIEP)KAaHUE 3arpsA3HHUTENICH B pa3HbIX 00BEK-
TaxX OXpaHbl OKPYKAIOIIEH CPEbl, COEPKATCS apryMEHTHPOBAHHBIE BBIBOJBI 110 MPECTABIICH-
HBIM MeTojaM u mnpubopam. [lpu 3amure mpoekTa oOydarouuiics MpaBUILHO OTBETUJI Ha BCE
BOIPOCHI C TOMOIIIBIO npenoaBatens. [IpuHuman yyactre B JUCKYCCHH.

«3» (yoosremseopumenvro): padboTa BBINOIHEHA C HApYIlIeHHeM rpaduka; B TOKIaae Ipe-
CTaBJIEH JIMIIb OJIMH-/IBA METO/A, MO3BOJISIIOLIUX OLIEHUTh COJEPKAHUE 3arpsi3HUTEINIEH B pa3HbIX
00BEKTaX OXpaHbl OKPYXKAIOIIEH Cpe/ibl, B BEIBOJABI IO MPEJICTABICHHBIM METO/IaM U MpuOopam
ecTh HemocTaTku. OO0yJarouiicst MpH 3alluTe MPOEKTa OTBETUII HE Ha BCE BOIMPOCHI U HE MPH-
HUMaJl y4acTHe B TUCKYCCUH.

«2» (neyooeremseopumenvHo): MPEATOKEHHBIE METOIBI U IPUOOPHI IS OLICHKH COMEpIKa-
HUS 3arpsi3HUTENICH B Pa3HBIX 00BEKTaX OXpaHbl OKPYKAIOIICH cpeibl HEKOPPEKTHBI WM MaJlo-
YyBCTBUTEJIHHBI; OTCYTCTBYIOT HJIM ClIEJaHbl HETMPaBUJIbHBIC BBIBOJBI U pekoMeHaanuu. O0yua-
IOIIUNCS HE OTBETHJI Ha BOMPOCHI MPpH 3amuTe mpoekta. OOyqaroniuiicss He MpUHUMA yJacTHE B
JIUCKYCCHH.

7.3. TunoBbie KOHTPOJIbHBIC 3a1aHUS WJIM HHbIC MATEPHAJIbI, HCO0X0AUMBbIE 1JIsl OLCHKHU
3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI
(popMHpoOBaHUSI KOMIIETCHIIHI B Ipolecce OCBOCHNs 00pa30BaTeIbHOI NPOrPaMMbI

KoHTpoJsbHbBIE BONPOCHI K 3K3aMeHY (IIPOMEKYTOYHBIH KOHTPOJIb)

1. HWcrounuku 3arpszHeHust aTMochepHoro Bo3ayxa. OCHOBHbBIE OMACHBIE 3aTrPS3HUTENN
atMocdepHOro Bo3ayxa. Y cI0BHsS TPOO00TOOpAa OCHOBHBIX Ta30BBIX KOMIIOHEHTOB.

2. Mertoas! 1 anmapatypa Juls aHanusa npod Bosayxa. TpeboBaHUS K METOJaM KOHTPOJIS
3arpsI3HAIOLIUX BELIECTB B 00BEKTaX OKPYKAIOIIEH Cpebl.

3. IlpuHuunuaneHas cxema otoopa nmpod Bozayxa. [lornorurensasie mpudopsl. CopOriu-
oHHBIE TpYOKU. OunbTpel 1 punbTpoaepxkatenu. Pacxomomepsl. [loOyaurenn pacxona. Acnu-
parTopsl.

4. VIcTOYHWKH 3arpsi3HEHHsT BOJOEMOB. MeETOIBI OTpeAeTeHus MPHUOPUTETHBIX 3arps3-
HSIOIIMX BELIECTB B BOJIE OTKPBITHIX BOJAOEMOB.
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5. Otb6op nmpod BOABI U3 OTKPBITHIX BOA0eMOB. OCHOBHBIC TpeOOBaHUS K MECTY Ui OT-
6opa poob

6. OmnpeneneHre OPraHOJENTUYECKUX IOKa3aTeJe KadecTBa BOJABI (TEMIIEpaTypHl,
L[BETHOCTH, 3a11axa, IPO3pavyHOCTH).

7.  Bugsl npo0, cocyasl Uit 0T00pa M XpaHEeHUs MPOO CTOYHOM BOJBI, TPEOOBAHUS K UH-
CTOTE UCHOIb3yeMoi ocynbl. [Tpubops! 1 npucnocodaeHus 1t 0T60pa Mpod CTOYHBIX BOJ.

8. OcHOBHBIE yKa3aHUs JUIA OTOOpa MpPoO CTOYHBIX BOJ M3 03€p U BOJOXPAHMJIMIL, HA
BOJIONPOBOAHBIX CTAHLUAX U U3 BOJOIPOBOJIHON CETH, U3 KOJIOALEB U CKBAXXHH, PEK U PyUYbEB.

9. Knaccudukanus UCTOYHUKOB 3arps3HEHHUS TTOYBEHHOTO TIOKPOBA M OCHOBHBIE 3arpsi3-
HSIOLIME BEIIECTBa.

10. Opranuzanus u npasuia otdéopa npoO noussl. [IpoGomoaroroska.

11. TIpoGoot6op (ycioBus U BpeMsi MPOBECHHUS ), TOATOTOBKAa 00pa3IOB MOUYBHI K (PHU3H-
KO-XMMHUYECKOMY aHanu3y. KauecTBEeHHOE M KOJIMUYECTBEHHOE OINPEAEICHUE XUMUYECKUX dIle-
MEHTOB B I10YBE.

12. Metonbl 1a00paTOPHOTO KOHTPOJIS Ka4eCTBA ITOYB.

13. IlpumeHeHHE METOOB ra3oBOM M >KMIKOCTHOM XpomaTorpaduu Ui OIpelesIeHUs
KOHIICHTPALIMH 3arps3HSAIONINX BEIIECTB B 00BbEKTaX OXpaHbI OKpYKaromei cpenbl. Bumast nerex-
TOpoB. AGcoioTHas kannbposka. HopmupoBaHue miomaaei.

14. Konopumerpuueckue 1 HeperoMETPUUECKHE METO/IbI B OIPEIEICHUHN KOHLEHTpALUH
3arpsA3HAIOLINX BEIECTB B 00bEKTaX OKpPY’KarolIel cpebl (CHEKTPOPOTOMETPHS).

15. IlpumeHeHHE METOJIOB 3JIEKTPOHHON CHEKTPOCKOMMUH ISl OIPENEICHUS COAECPKAHUS
3arpsA3HAIOLINX BEIECTB B 00bEKTaX OKPYKAIOIIEH Cpebl.

16. IlpumMeHeHHE METOIOB aTOMHOW CHEKTPOCKONUH JISi ONMpPEICNICHHs COMASPXKAHUS 3a-
I'PA3HAIONINX BEIIECTB B 00BEKTaX OKPYKaroIIel cpeibl.

17. Ilpumenenune meronoB MK-cnekrpockonuu sl UAEHTU(UKALUNA U ONPEIEIICHUs CO-
JIepKaHUH 3arpsA3HAIOLIMX BEIECTB B 00BEKTaX OKpYXKaroIel cpelibl.

18. Hcmonp30oBaHne METOJa WHBEPCHOHHOW BOJIBTAMIIEPOMETPUHM [UIS  OIPEIEICHUS
MOHOB TSDKEJIBIX METaJJIOB B BOJIAX.

19. Omnpenenenne aHMOHOB B BOJOIMPOBOIHOW, PEUYHOW M MHHEPAJIBHON BO/JAX METOJOM
MOHHOW XpomMaTorpapuu.

20. Dxcmpecc-onpeaesieHue COJIEPKaHUS 3arpsA3HSIOMNX BEIIECTB B OOBEKTaX OXPAaHBI
OKpYXKaroIlen cpebl

Bonpochl, BBIHOCHMBIE Ha OIIPOC 110 TeMaM JIA00PATOPHBIX padoT (TeKyii KOHTPOJIb)
(¢pparmenT k 1a6opaTopHoii padoTe «KoHayKTOMETpPHS»)

1. KakoBa cxema yCTaHOBKH JUIsl U3MEPEHUS JIEKTPOIPOBOIHOCTH PACTBOPOB?

2. OOBACHUTD U3MEHEHHE JIEKTPOMPOBOJHOCTH PACTBOPOB IPH TUTPOBAHUU U ITPOBECTH
00Nl BU KPUBOM KOHYKTOMETPUUECKOTO TUTPOBAHUS (SKBUBAJIEHTHAS 3JIEKTPOIIPOBOIHOCTD
B Ta0J1.) JUIsl THTPOBAHUSA @) THIPOKCUAA KaJIHsl paCTBOPOM CEPHOM KUCIOTHI; 0) XJIOpUIa MarHus
pPacTBOPOM T'MIPOKCHUIA HATPHSL.

3. Touka n3m0Ma Ha KOHAYKTOMETPUYECKON KPUBOI TUTPOBaHMS PACTBOPA MOJIOYHOM KHCIOTHI
cootsercrByet 10,0 em® 0,010 mMons/ v pacTBopa rufpokcua kanus. Beraucants macey (T)
MOJIOYHOM KHCIJIOTBI B THTPYEMOM PACTBOPE.

1.9,00 *10°%;

2.4,50 * 10°%;

3.9,00;

4. 4;50.

4. Ha xornykromerpudeckoe tutpoBanue 10,0 T coka 3aTpaueno 2,75 em® 0,02000 mob/om®
pacTBOpa ruapokcuia Hatpus. HaiiTu MaccoByto 101110 CBOOOAHBIX KUCIIOT COKa B Iepecyere Ha

JUMOHHYIO KUCJIOTY.
1. 0,035;
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2.0,106;

3. 0,053;

4. 0,0530.
5. lnst cTaHIapTHBIX PACTBOPOB YKCYCHOM KHUCIIOTHI MOTYYEHBI CIEAYIONIME 3HAaYCHUSI YASTbHOM
AJIEKTPONPOBOIHOCTHU:

C, mons/mm° 0,083 0,42 0,83 1,25 1,67

X, Omtem™ 1,75 0,73 0,45 0,32 0,24
6. YnenpHOE conmpoTHUBIICHHE YKCyca 3,7 Om™-em™, mrotHOCTH CTOIOBOTO yKCyca MPUHSTH paB-
Hoit 1,0 r/cm®. Beranciauts MAaCCOBYIO JOJIKO YKCYCHOM KHCIIOTBI B CTOJIOBOM YKCYCE.

1. 0,045;

2.0,90;

3.0,18;

4.0,27.

Bonpochl, BBIHOCHMBbIE HA ONIPOC MO TeMaM NMPAKTUYECKHUX PadoT (TeKyl[Uil KOHTPOJIb)
(pparMeHT K NpakTUHYeCKOii padoTe «KAMIIEPOMETPHUS)

Yro HaXOAUTCS B OCHOBE MJIEHTH(UKALIMHU BEIIECTB METOJOM BOJIbTAMIIEPOMETPUH?

1. I3mepenwue BBICOTHI MOIAPOrpaduIecKoil BOTHEI.

2. Uzmepenue cuibl ¢ Gy3HOHHOTO TOKA.

3. I3mepenue nmoTeHIuana moxyBOIHbI.

4. I3MepeHue MoTeHLualla, COOTBETCTBYIOIIETO MPeAeIbHOMY TOKY.
KaxoBa MaTemaTnueckas 3anuch ypaBHeHus MnbkoBuya?
VYka3aTh 0ObEKThI aHAJIN3a B METOJIE AMIIEPOMETPUH.

1. DnexTponuTHI.

2. He 3neKTpoauThl

3. UanuddepenTHbIe BenecTa

4. DNeKTpOAaKTUBHbIE BEIIECTBA.
3aKOHYHTH OIpEeNICHHE: TPH aMIIePOMETPUIECKOM THTPOBAHUH MOJIIPOTpaPueCKue WHINKA-
TOPBI IPUMEHSIOT, €CIIH ...

1. Oba pearenTa 31€KTPOXUMHYECKH HEAKTUBHBI, IPOIYKT PEAKIIUU AIEKTPOXUMUYECKU
U3MEHSeTCS.

2. O0a peareHTa ¥ IPOAYKT peakuu HHAU(PPEPEHTHEI.

3. TutpaHT ¥ MPOAYKT peakuu UHAUPPEPEHTHBI.

4. OnpexnensieMoe BEIMECTBO U MPOIYKT PEAKIIUHU SJIEKTPOXUMHUECKH AKTUBHBI.
[Tpu nonstporpadupoBaHuM Ha PTYTHOM KaIleJIbHOM 3JIeKTpoie Ha GoHe 1 Monb/nM3 pacTBopa
HCI nonyuens! cieyroniye TaHHbIE:
-E,B | 0,01 0,05 0,08 0,09 0,10 0,11 0,14 0,19
I, mA | 1,0 14 2,0 3,0 6,0 10,0 12,7 13,7
[TocTpouts r;pa(pnk Y UIeHTH(DUIIMPOBATHh NOH, IPUCYTCTBYIOIIHIA B PaCTBOPE.

1. Pb™"

2. Sn*

3.Co*"

4.Cd**
[Tpu BobTaMIIEPHOM HMCCIIEOBAaHUM CTAaHAAPTHBIX pacTBOpPOB D-puboduiaBuna nomyueHsl cie-
JYIOIIHE JTaHHBIE:

C, MoJb/IM° 0,0004 0,0006 0,0008 0,0010

g, MKA 2,5 3,8 5,0 6,5

[Tpu uccrenoBaHUU pacTBOPA CHIBOPOTKU KpOBU AU PYy3MOHHBIN TOK paBeH 5,7 MKA. Berunc-
JUTH KOHLeHTpauuto D-prbodiaBuHa B aHAIM3UPYEMOM PacTBOpE.
1.0,04.
2.0,08.
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3. 0.16.

4.0,32
st onpenienieHust npuMecH As** 25,00 cm® KOHILIEHTpaTa, MOJYy4YE€HHOI'0 U3 Mpernapara Tajibka,
MIPOAHAIU3UPOBAIM METO/IOM BOJBTAMIEPOMETPUH, IOTYUIIIN BOJIHY BbicOTOM 22 MM. [locne
noGasienus 5,00 cv® CTaHJAapTHOT'O pacTBOpa As* ¢ KOHIeHTparuei 2* 10" r/mm® BBICOTA BOI-
HBI YBeIU4YMiIach 10 26,5 mm. Haiitu MossspHyro KoHIeHTpaiuio AS3+ B rpenapare TajbKa.

1.0,037*10°

2.0,074*10°

3.0,148*10°

4.0,296*10°

Bonpochl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB 10 BbINOJHEHHOMH
JIaDOpPaTOPHOIi / NpaKTHYeCKO padoThl (TEKYIIH KOHTPOJIb)

1. Henb 1 3a1aun 1a60paTOpHOM / IPaKTUYECKOHN pabOTHI;

2. Meroauka npoBeieHus 1a00paTopHOH / MPaKTHYECKOH padOTHI;

3. Ha3znauenue 1 npuHUUI paboThl J1aOOpaTOPHOTo 000PYAOBAHUS / CTEH/IOB;

4. TloHMMaHHE YCTAHOBJICHHBIX 3aKOHOMEPHOCTEH, BIMSIOMIMX HAa NPAKTHYECKUU pe-
3yJIbTaT;

5. YMeHune o0bsCHUTD, YTO HOBJIHSIO MIIM MOTJIO TIOBJIMATH HA TOJyYSHHBIN pe3yibTaT.

Keiic-3a1anue (TeKymuii KOHTPOJIb)
Pazoen 2.1 Omoop npo6 ammocgeprnozo 6030yxa, 600l u NOUEbL

B rpymnme ¢popmupyroTcs KOMaHIbI 1O 2 YeJIOBeKa. Y YaCTHUKU KOMaH/I BEIOUPAIOTCS 110
JKEJIAHUIO UITH CITy4aitHOM sKepeObeBKOM.

Kaxnast komana nogy4aer BapuaHT MHIUBUAYATEHOTO 3aJaHHsI C YKa3aHUEM LIEIH OT-
60opa npo0, 0ObEKTa OXpaHbl OKPYKAIOLIEH Cpesibl, MepeyHs 3arpsa3HsIOIMX BEIIeCTB U UX CO-
nepxxkanueM. HeoOXoauMo ¢ MOMOIIBIO CHPaBOYHHMKOB, MH(OPMAIMOHHBIX 0a3 JaHHBIX, CETH
Internet u 1p. ICTOUHUKOB OOOCHOBAThH CXeMy 0TOOpa Mpo0, yKazaTh OCOOCHHOCTH U HEJIOCTATKU
poOOOTOOPHUKOB M TIPHUCTIOCOONICHHI 71t oTOopa mpod. BriOpath yciaoBusi u mMecto oTOOpa
po0O.

B npe3enTanym kaxaasi KOMaHa JOJDKHA!

1. O3HaKOMUTH CBOMX KOJJIET ¢ OCOOEHHOCTSMHU PabOThI BHIOPAHHBIX MPOOOOTOOPHU-
KOB

2. O0GocHOBaTh CBOI BbIOOp MPOOOOTOOPHUKOB. OOBICHUTH UX MPUHLUN JEHCTBHUS.

3. TIpoBecTH cTaTUCTHYECKYIO 00pabOTKY MOTy4YeHHBIX AaHHbIX B Microsoft Office Ex-
cel: paccunrarp omKOKy onpeneeHus, mpeies 00HAPYKEHHUS, ONPEICIUTh 3HAUCHHE a0COIOT-
HOW ¥ OTHOCHUTEJIHLHOH IMOTPEITHOCTH M PACCUUTATh KOA(PPHUIIMESHT KOPPEISIINN TaHHBIX.

4. Ha ocHOBe MOJYYEHHBIX JaHHBIX NMPOJEMOHCTPUPOBATH BIMSIHHUE BBHIOOpa MPoOOOT-
OOpPHUKOB M CXE€MBI 0TOOpa MPoO Ha JaNbHEHIIIEE ONPEACIICHUE COACPKaHUsI 3arpsSI3HUTENCH.

Keiic-3ananue (TeKymmii KOHTPOJIb)
Pazoen 2.2 «IHCTpyMEHTaAJIbHBIE METO/IbI U IPUOOPHI KOHTPOJIS 3arps3HEHUS] 00bEKTOB OXPaHbI
OKpY>Karolleu cpeibh»

B rpynne ¢popmupyrorcss KoMaHAbI IO 2 YeIoBeKa. Y YaCTHUKU KOMaH]l BIOUPAIOTCS 1O
KEJAHUIO UITH CTy4aifHOM xKepeObeBKOM.

Kaxxnas koManga nmosyyaeT BapuaHT MHAMBUAYAIBHOTO 331aHUS C yKa3aHUEM O00beKTa
OXpaHbl OKpPY)KaIOLIeH Cpelbl, MepeuHsl 3arps3HAIUX BemecTB. HeoOxXxoaumo ¢ moMouipio
CMPaBOYHMKOB, MH()OPMAIIMOHHBIX 0a3 AaHHBIX, ceTH Internet v p. HICTOYHUKOB 0OOCHOBAaThH Me-
TOZbI, ITO3BOJIAIOIINE ONPEIEIUTD COECpKAHUE JAHHBIX IIpUMeEcen
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B npe3enTanum kaxaas KOMaHJa J0JDKHA!

1. O3HaKOMUTH CBOMX KOJIIET ¢ 0COOCHHOCTSMH BHIOPAaHHBIX METOOB M MMPHUOOPOB.

2. O6ocHOBaTh cBOI BbIOOp. OOBSICHUTD X MPUHIIUIT ACHCTBHSI IPHOOPOB.

3. TIpoBecTu cTaTUCTHYECKYIO 00pabOTKY moay4eHHbIX gaHHbix B Microsoft Office Ex-
cel: paccunraTh OmMOKY omnpeneneHus, mpeaea 00HapyKEeHHs, OIPEICIUTh 3HAUCHHE a0COI0T-
HOH M OTHOCHTENIFHOH MOTPEIIHOCTH U pacCYUTATh KOI(D(GUINEHT KOPPEISALIH JaHHBIX.

4. Ha ocHOBE MOJIY4YEHHBIX PACYETOB HA IpUMEPE 2-3 KOMIIOHEHTOB IPOJIEMOHCTPUPO-
BaTh BIIMSHHUE BEIOOPA METOJI0OB M MPUOOPOB HA ONPEICIICHIE COACPKAaHHS 3aTrPSISHUTEICH.

Keiic-3apanue (TeKymuii KOHTPOJIb)
Pa3zoen 2.3 «Ikcnpecc-memoonty

B rpymnme ¢popmupyroTcs KOMaHIbI 1O 2 YeJIOBeKa. Y YaCTHUKU KOMaH/ BEIOUPAIOTCA O
JKETTaHUIO UJTU CITYYaiHOM sKepeObeBKOM.

Kaxxnas komanaa noiayyaeT BapuaHT MHAMBUYAJIbHOTO 3a/laHUS C YKa3aHUEM IEepeUHs
3arps3HAOIMX BenlecTB. Heo6X0auMo ¢ MOMOIIBIO CIIPaBOYHUKOB, MH(OOPMAIIMOHHBIX 0a3 JaH-
HBIX, CeTU Internet M Ap. UCTOYHMKOB MPOJEMOHCTPUPOBATH OIPEAEICHUE COJEP)KAHUE 3arpsi3-
HSIOIIMX BelecTB (MpuMecelt) ¢ IPUMEHEHUEM SKCIIPECC-METOI0B.

B npesenTanum kaxxaas KoMaHaa J0DKHA:

1. O3HaKOMUTH CBOMX KOJUIET ¢ 0OCOOEHHOCTSIMH UCIOJIb30BaHUS IKCIIPECC-METO/I0B.

2. O6ocHOBaTh cBOH BBIOOpP. OOBSCHUTH M MPOJIEMOHCTPUPOBATH TIOCIEOBATEIBHOCTD
JeicTBUI onpeiesieH sl KOMIOHEHTOB.

3ananus B TecTOBOI hopMe (TeKYyLIMA KOHTPOJIb)

(bparmenT k pazgeny 2.2 « AHCTPpYMEHTAIbHbIE METOALI H MPHUOOPHI KOHTPOJIS 3arpsi3He-
HUsI 00HEKTOB OXPaHbI OKPY:KawIneil cpennl (mema 2.2.2 Ouzuko-xumuueckue 0CHOGbL Me-
MO0006 KOHMPOJI RPUOPUMEMHBIX 3AZPA3ZHEHUI RPUPOOHOIL CPeObl.
Dekmponnas cnekmpocKonus))

3aganue Ne 1

IToka3zaTens, cTporas HHANBUAYAIBHOCTh U IIOCTOSTHCTBO KOTOPOTO JUIsl KAKJIOTO BEIIECTBA MPU
JJAHHOM [UIMHE BOJHBI, I103BOJIAECT MPOBOAUTh KaUECTBEHHBIE U KOJIUYECTBEHHBIE ONPEAECICHUS
CHEKTPO(YOTOMETPUUECKUM METOJIOM.

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) KO3 PULMEHT MPOIMyCKaHUS

2) MOJISIPHBIA KO3 (QHUIIUEHT MOTJIOMIEHUS
3) ONTUYECKask INIOTHOCTh

4) UHTEHCUBHOCTH MPOLIEIIET0 U3TyUEeHUs
5) WHTEHCUBHOCTH TTaIAIOIIET0 H3ITyIeHUS

3aganue No 2
®DakTOpHkl, BIUSIONIUE HA BETUYUHY MOJISIPHOTO KO3 PUITUEHTA MOTIOMIECHHUS

Bri6epute HECKOTBKO U3 4 BAPHAHTOB OTBETA:

1) KOHIISHTPAITUs PacTBOpPA
2) TeMIIeparypa

3) PUPOJIa PACTBOPUTEIS

4) YacTOTa MMaJIar0IIero CBeTa
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3aganme Ne 3

TpebGoBaHue, KOTOPOMY JOJKEH yJIOBIETBOPSITH PEareHT, UCIOIb3yeMbIi MpU cEKTPodoTO-
METPUYECKOM OTPECICHUH, - ...

1)
2)
3)
4)

Bri6epute oquH U3 4 BapuaHTOB OTBETA:
peareHT pacTBOPUM B BOJIE
3HaYeHUs Ag U AN KOMILIEKCA U peareHTa BeJIUKU
peareHT OKpalleH
3HaYeHus A U AL KOMIUIEKCA U peareHTa Majibl

3aganue Ne 4

MaremaTruecKkuM BhIpakeHueM 3akoHa byrepa-Jlambepra-bepa siBnsiercst popmyna

1)
2)
3)
4)

BriGepute oauH u3 4 BapuaHTOB OTBETA!
T=A/C ¢"])
lg T=¢C1
/1o = 10°“!
Igl -Iglp = -&-C-1

3aganue Ne 5

K onTrueckum MeToiaM, IMHUPOKO UCIIOIB3YEMBIM JUISI KOHTPOJISI OOBEKTOB OXpPaHbl OKPYXKalo-
IEN Cpeabl, OTHOCHT ...

1)
2)
3)
4)
5)

Br16epute oauH U3 5 BapuaHTOB OTBETA!
KOJIOPUMETPUS
IPaBUMETPUS
KYJIOHOMETpUs
MOTECHIUOMETPHUS

KOHJTYKTOMETPHS

3aganue Ne 6

Onpenenute HETOCTAIOLIMI HJIEMEHT B CXEME YCTpoicTBa oToMeTpa:

1)

HazoBure ycTpoiicTBO (OTBET B MOIHOU (hopme)

1)

3anuIInTe OTBET:

Ortser:

3aganue Ne 7

—$l| | I{’@

3amuIInTE OTBET:

OrtBer:

3aganue Ne 8

Koadduiment momnspHoro noriomieHus: komruiekca Mn mipu 580 HM paBen 14- 10°. Paccunraii-
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T€ ONTUYECKYIO INIOTHOCTH 2,5 10™° monb/mm° pacTBOpa KOMILIEKca, U3MEpEeHHYIo npu 580 HM B
kroBeTe ¢ 1=1 cm.

3anuIInTe OTBET:
1) Ortser:

3aganue Ne 9

[Iponyckanue pactBopa ¢ KoHeHTpanuei 10 MKr/mil BemecTBa, U3MEpeHHOE B KioBeTe ¢ I=1 cm
paBHO 25%. Paccunraiite K03 GUIUEHT MOTIONIEHHUS BellecTBa B J1/(Mr-cMm). Pesynbrar okpyr-
JMTE 10 COTHIX

3anuInTe OTBET:
1) Ortser:

Saganue Ne 10

[Tpomnyckanue pacTBOpa ¢ KOHIIEHTpAIMEH BelecTBa 5 mMr/mil, u3MepeHHoe npu 680 HM B Kio-
BeTe ¢ 1=2 MM, paBHO 25%. Paccuwmraiite K03(pPHUIHEHT MOTIIOMIEHUS 3TOTO BemecTBa. OTBET
OKPYTJIMTE JIO ECSTHIX.

3anuImMTe Yucio:
1) Ortger:

3aganusn B TecToBOM (hopme (TeKylIHil KOHTPOJIb)
(¢pparmenT K paszgenay «MeToabl 1 NPUOOPHI KOHTPOJIS 3arpsA3HEHUs 00 bEKTOB OXPAHbI
oKpy:kawouleii cpeabl (mema 2.2.2 Quzuxo-xumuueckue 0CHOGbL MEMOO08 KOHMPOJIA RPUO-
Ppumemnbix 3azpasHenuit npupoonoi cpeovt. HK-cnekmpockonus)»)

3ananne Nel
B HK-cniekTpockonuu B Ka4ecTBE MOHOXPOMATOPOB IMPUMEHSIIOT ...

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) UHTEp(EepeHIIMOHHBIE (PUITBTPHI
2) TIPU3MBI
3) rojorpapuueckue pemeTku
4) riobapsl
5) CTEKJIIHHBIE (DUIIBTPHI
3aganne No2

I[BI/I)KCHI/ISI aTOMOB BJOJIb OCHU CBA3U, PACCTOAHUC MCKAY KOTOPBIMHU YMCHLIIACTCA, HO CaMU
aTOMBI OCTAlOTCS Ha OCH BAJICHTHOM CBS3U HA3LIBAIOTCH ...

Bri6epute oaus U3 4 BapuaHTOB OTBETA!

1) BAJICHTHBIE

2) nedhopMaImoOHHbIE
3) MOCTyMnaTeNbHbIE
4) CIIUpaJICBUIHBIC

3aganue Ne3
Ob6nactes UK-criekTpoB, r11e 1axe CTPYKTYpHO OJIM3KUX TOMOJIOTOB OTJIMYAIOTCS IPYT OT APYTa,
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HaxXOJUTCA B UHTCPBAJIC ...

1)
2)
3)
4)
5)

Bri6epuTe oquH U3 5 BapuaHTOB OTBETA:
1700-2000 cm™
2500-3000 cm™
4000 - 3000 cm™
1500-500 cm™
2000-2500 cm™

3aganue Ned

TenmoBoli HECEIIEKTUBHBIN HpI/IéMHI/IK HU3JIYUCHUA, OCHOBaHHBIN Ha U3MEHCHHUU SJICKTPHUYECKOI'O
COIIPOTUBJICHUA TCPMOUYBCTBUTCIBHOI'O 3JICMCHTA U3 MCTAJJIa, MMOJYIIPOBOAHWKA WM OUIJICK-
TPpUKA IIPpU €TI0 HArp€BaHu BCJIICACTBUC ITOTJIOICHUA U3MEPACMOIr'0 ITIOTOKA U3JIYUCHHU, -

1)
2)
3)
4)

Br16epute oauH U3 4 BapMaHTOB OTBETA:
KaTapoMeTp
dboTodIEMEHT
6o1omeTp
riobap

3ananmne Ne5

I/IK-CHGKTpI)I MOrjiomeHnud BO3HHUKAIOT B PC3YJbTATC CCICKTHBHOI'O IMOIVIOIICHUA H3JTY4YCHUA,
Koraa €ro yacrora COoBIagact C ...

1)
2)
3)
4)

Br16epute HECKOIBKO U3 4 BAPUAHTOB OTBETA:
4acTOTaMH KoJIeOaHMsI KPUCTAINIMYECKON PEIIETKH B TBEPJIOM TeEJIe
YaCTOTaMH COOCTBEHHBIX KOJIEOAHUI aTOMOB B MOJIEKYJIE
YaCTOTaMH COOCTBEHHBIX KOJICOAHUM siiep aTOMOB B MOJIEKYJIE

YaCTOTaMH KoJieOaHUN (PYyHKIIMOHAIBHBIX TPYIII B MOJIEKYIIE

3ananune Ne6

OHpGI[GJ'I?IIOT HAJIMYUE B MOJICKYJIC PAa3JIMYHBIX I'PYIIII aTOMOB U CBSI3€H M TEM CaMbIM IIpoOBOAAT
q)YHKHHOHaHLHO'FPYHHOBOﬁ aHalIn3 C IMOMOIIBHO ... 4aCTOT

1)
2)
3)
4)
5)

Bri6epute oauH U3 5 BapuaHTOB OTBETA!
WHIMBUTYaJIbHBIX
XapaKTePUCTHUIHBIX
XapaKTePHBIX
0COOEHHBIX

CrenupUIeCKIX

3aganmne Ne7

Konebanus 6, CBA3aHHBIC C ©BMCHCHHEM YIJIOB MCXKY CBA3SIMU, HA3BIBAKOTCA ...

1)

3amuIInTE OTBET:

OrtBer:
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3aganue Ne§
MeTo1pl, KOTOPBIE COBPEMEHHAS HayKa MCIOJb3YyeT IS HACHTH(UKAIINKY COSTUHEHUH, ...

Bribepure HECKOIBKO U3 6 BapUaHTOB OTBETA!

1) CIIEKTPOCKOITHSI KOMOWHAIHOHHOTO PACCEUBAHMUS
2) ADC
3) HOTCHIIUOMETPHSI
4) METO/I JJICKTPOHHOU CIIEKTPOCKOHMHU
5) AAC
6) NK-crieKTpoCcKOomust
3ananue Ne9

J71s KOHTpOJIS 32 cofepKaHueM He()TEePOIyKTOB B BOJIE U MTOUBE B HACTOSIIEE BPEMS UCIIOJIb-
3YIOT METOJ ...

3amuIInTE OTBET:
1) Ortser:

3ananue Nel(
UK ®ypbe-ciekTpockonus 001aaeT caeayouMMI NIPEeuMyIeCTBAMU:

Br16epute oauH U3 3 BapuaHTOB OTBETA!

1) CCIIEKTUBHOCTh
2) OYCHb BBICOKOE pa3pelIcHue
3) n30UpaTeIHLHOCTh

3aganus B TecToBOM hopme (TeKylIHii KOHTPOJIb)

(pparmenT) K pazaeny « MHCTpyMeHTAJIbHBIE METOAbI H MPHOOPHI KOHTPOJISI 3arPsI3HEHHS
00bEKTOB OXpaHbI OKpYyKawiueii cpeanl (mema 2.2.2 Quzuxko-xumuueckue 0CHO8bL MM 0008
KOHMPOIA NPUOPUMEMHBIX 3A2PA3HEHUTL NPUPOOHOIL cpedbl. AmoMHO-adCcoOpOyUOHHaA
CHEKMPOCKONUA)»)

3aganue Nel
VYkaxute orpannyenust AAC

Br16epute oauH U3 4 BapuaHTOB OTBETA!

1) HEO0OXOAUMOCTh KPUCTAITU3AIMH MPOOBI

2) HE00XO0IMMOCTh IepeBo/ia MPoObI B pacTBOP

3) HEO0OXOIMMOCTh TIEpPeBOIa MPOOKI B Ta3000pa3HOE COCTOSTHUE

4) HE00XO0/IMMOCTh MepeBoia MPoObI B (PIIFOUHOE COCTOSTHUE
3aganue Ne2

Kakoii MeTo/1 B HacTosiIee BpeMs SBISETCS €/1Ba JIM HE CAaMbIM YIOOHBIM /ISl OTIPEIeNIEHUs CO-
Jep>KaHMS METAIIOB B 00BEKTaX OKPYXKAIOIIEH CPEJIbl M pa3IMYHBIX CIIJIaBax?

Bri6epute oauH U3 5 BapuaHTOB OTBETA!
1) ADC
2) AAC

24



3) SIIEKTPOHHAS CIICKTPOCKOTIHS
4) xpomarorpadus

5) HK-cniekTpockomnus

3aganue Ne3

HazoBure METO/] aTOMHU3AallUH, ITPU UCIIOJIB30BAHUH KOTOPOI'O CYIICCTBYCT MPHUHIHUIINAIbHAA
BO3MOXHOCTb HCIIOCPCACTBCHHOI'O aHAJIM3a TBCPAbIX 06pa3u013.

Bri6epute oquH U3 4 BapuaHTOB OTBETA:

1) JyTOBOI

2) ITaMEHHBIT

3) JIEKTPOTEPMHUYCCKHUI
4) HCKPOBOM

3aganne Ne4
Bri6epute Metozsl, mpumeHsieMble B AAC 11 KOJMYECTBEHHOTO aHaIn3a

Br16epuTe HECKOIBKO U3 5 BAPUAHTOB OTBETA:

1) METOJ CPaBHEHUS

2) METOJT T0OaBOK

3) METO]I HAMMEHBIIINX KBaJPaTOB
4) METO/I BHELIIHUX CTAHJapPTOB

5) METOJl BHYTPCHHHX CTaHIapTOB

3aganue NeS
HazoBute cioco6 atomuzaruu npoosl B ADC

BeiGepute oauH u3 4 BapuaHTOB OTBETA!

1) AIEKTPOTEPMHUYECKHUIT
2) Y ®- uznydenue

3) iazma

4) HK-u3nydenue

3aganue Ne6
be3anexkTpoaubie pa3psiiHbIe TaMIIbl UCTIONB3YIOTCA B AAC 1u1st onpeieieHusl COAePKaHUS . . .

Bri6epute oaus U3 4 BapuaHTOB OTBETA!

1) OpPTraHUYECKUX BEIIECTB
2) JETY4uX METAJUIOB

3) HEJICTYYHX METaJUIOB
4) HEMETaJLIOB

3aganmne Ne7

Kakwne meTamisl MOTYT OBITE C OTHOCUTENIHLHO BBICOKOM YYBCTBUTCIIbHOCTBIO OIIPEACIICHBI METO-
JaMH KakK MIaMeHHOMN aTOMHO-a600p6HHOHHOI>'I, TaK ¥ DMHUCCHUOHHOMH CHCKTpOCKOHI/II/I?

Bri6epuTe HECKOTBKO U3 5 BAPHAHTOB OTBETA:
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1) [IEIOYHO3EMENBHEIE METAIIIEI

2) TSDKEJIbIC METAILIIBI

3) IIEJIOYHBIE METAJLIBI

4) TOKCHYHBIC METaJLJIBI

5) PEIKO3EMENIbHBIC METAJLIIBI

3aganue Ne8

ATOMHOE TOTJIONIEHUE aHATU3UpyeMoro pactBopa pu 213.9 um cocrasisiet 6 AelieHuit Ha
mikaje npubdopa. CTaHIapTHBINA PacTBOp IMHKA ¢ KoHIeHTpanuei 0.6 mxr Zn B 1.0 cM® naer mo-
KazaHue 1o mkaine 12 nenenus. OnpeaenuTb KOHIIEHTPALUIO [IMHKA B aJJIOMUHUM (B MKF/CM3).

3amuIINTE OTBET:
1) Ortger:

3ananmne Ne9

Jlist omipeienieHust coAepKaHusl KoOanbTa B CTOYHON BOJIE «METOJIOM CTaHIAPTHBIX JT00ABOK» B
JIB€ MEpHbIE KOJOBI BMECTUMOCTBIO 50.0 e’ momectunu 20.0 cM° cTouHOM BOJBI U B OJIHY U3
HHAX — 4.0 cM® CTAHZAPTHOTO PacTBOpPa KOOAbTa ¢ KOHIEHTparueil 5.0 Mxr/cm®. OGbeMsI pac-
TBOPOB B 00EMX MEPHBIX KOJ0aX JOBEIM JO METKH JIHUCTUUIMPOBAHHOW BOJOW. ATOMHOE IO-
IJIOLIEHUE ITHX PACTBOPOB paBHO 55 u 15 en., coorBeTcTBeHHO. OnpenenuTh KOHIEHTPAIUIO
KOoOabTa B CTOYHOM BOJIE B MI/JI.

3anuImmTe OTBeT:
1) Ortser:

3aganue Nel(

Ha3zoBuTe NCTOUHUK U3TydeHUs], 00eCIeunBaloINi Ipeies OOHApYyKEeHUs Le3Usl U pyOuIus, He
YCTYNAIOUIMI MIaMeHHO-(QOTOMETPUYECKOMY METOY.

JamuIIUTE OTBET:

1) Ortger:

3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
(pparmenT k pazneny «HHCTpyMeHTAJIbHBIE METOBI H MPUOOPHI KOHTPOJISI 3arpsI3HEHUS
00bEKTOB OXpaHbI OKpYKalowleil cpeasl (mema 2.2.2 Qusuko-xumuueckue 0CHOGbL MEM 0008
KOHMPOJ1 NPUOPUMEMHBIX 3A2PA3ZHEHUI NPUPOOHOIL cpedvl. Xpomamozpaghuueckue memoost
UCCed06anusn)»

3ananue Nel
Merton pazneneHus JETy4nX, TEPMOCTAOMIHHBIX COSTUHEHUH -
3anuIImTe OTBET:
1) Ortger:

3aganue Ne2
HenonswxkHas ¢a3a B ra30Boi XpoMaTorpapuH - ...
BriOepuTe HECKOJIBKO U3 4 BapUaHTOB OTBETA!
1) Guron b1
2) KUJKOCTh
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3) ras

4) TBEPJIbI COPOCHT

3aganue Ne3
JleTexTop, B KOTOPOM BBIXOASIIMKA M3 KOJIOHKH MOTOK 00ydaeTcs B-3JeKTpoHaMu

Bri6epuTe ouH U3 5 BapuaHTOB OTBETA:

1) Mo/

2) KaTapoMeTp
3) 193

4) TUJ

5) 140

3aganue Nod

MeToa KOTUYECTBEHHOTO aHajn3a, TPEOYIOMHUI MOJTHOTO pa3AeieHus U UACHTU(UKAIIUN BCEX
KOMIIOHEHTOB CMECH.

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) METOJ MPOCTONH HOPMHUPOBKH
2) METOJI HOPMHUPOBKH C MONPABOYHBIMH KO3 uiimenTaMmm
3) METO/l BHEIIHETO CTaHapTa
4) METO/ CPAaBHEHHS
5) METOJl BHYTPEHHETO CTaH1apTa
3aganue NeS

Ha xosioHke AnmHOM 2,5 M BpeMsl yACpKUBAaHUSA OJHOTO M3 KOMIIOHEHTOB PaBHO 2 MHH., a I10-
aymprHa nuka — 3 MM. CKOpOCTh ABM)KEHHUS AWarpaMMHOM jeHTbl — 720 mMM/4. Paccuurarth
BBICOTY, SKBUBAJICHTHYIO TEOpETUYECKOH Tapenke, MM. (Pe3ynbTaT OKpyriuTh 10 JECSTHIX).

3anuIInTe OTBET:
1) Ortger:

3ananue Ne6

Kakas macca meau ocTaHeTcs B pacTBOpE, €CIIH Yyepe3 KOJIOHKY, 3aMoMHEeHHYI0 10 T KaTHOHUTA,
npormyctuiau 200.0 oM’ pactBopa CuSO, ¢ xonnentpamueit 0.05 mons/n? [lonHas TuHAMUYECKAS
oOMeHHasi EeMKOCTh KaTHOHUTA B IaHHBIX YCIOBUSIX pa3zeNieHus paBHa 1.8 MIKB/T (a.M. MeIu
63,546 r/monb). OTBET B MT.

SamuIInTE OTBET:
1) Ortser:

3aganmne Ne7

JleTexTop, KOTOPBIH SBIISIETCS UCabHBIM PEIICHUEM JJIs aHAIN3a COACPKAHUS 3arPA3HSIIOMINX
BEIIIECTB METOJIOM I'a30BOI Xpomarorpaduu.

BeiOepure oauH U3 5 BapuaHTOB OTBETA!
1) BA/L
2) oM/
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3) PMJI
4) KM
5) U]

3aganue Ne7
OCHOBHBIE METOJIbI KOJIMYECTBEHHOTO aHAJIN3a B XpoMaTorpadun

Bribepure HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) METO/T CpaBHEHUS

2) METO/1 I00aBOK

3) METO]I a0COIOTHOM IPpayHpPOBKH
4) METO/I HANMEHBIINX KBaJApPaTOB
5) METOJI BHEIIHErO CTaHAapTa

3ananmne Ne8

Onpenenutb MaccoByro 101110 (%) AIMHUTPOOEH30J1a B CMECH, €CIIH IIJIOMAAN XpoMaTorpaduue-
CKUX MTUKOB M MONPABOYHBIE KOA(PPUIIMEHTHI (KB MM) AUHUTPOOEH30J1a 1 OEH3071a PaBHbI, COOT-
BercTBeHHO: 300 1 1,15; 15 u 1,05. (IlonydeHHBbIH pe3ynbTaT OKPYTIUTH 10 COTHIX).

3anuIIITe OTBET:
1) Ortger:

3aganue Ne9

UYepes KOJIOHKY, 3aII0JHEHHYI0 KATHOHUTOM Maccoll 5 r, nponyctuiiu 250.0 cm® 0.08 M pacTBo-
pa NiSOg. Beixopasimiue u3 KOJIOHKH nopiu pactBopa mo 50.00 oM’ tutpoBasiu 0.1 H pacTBOpOM
THOCYNb(aTa HATPUS U MOJTYYWIN ClIeAYIOIINe 00beMbl THOCYIIb(aTa, MOLIE/AINe HA TUTPOBA-
aue B cm . 1 —0; 2—12.00; 3 — 24.00; 4 — 36.50; 5 — 36.50. Berauicmiuth TMHAMUYECKYIO OOMEH-
HYIO €MKOCTh KaTHOHHUTA [0 HUKEIIO.

3anuIInTe OTBET:
1) Ortger:

3aganue Nel(

CeneKTUBHOCTh XpOMaTorpa(quecxoro nmponecca

1+
_A_J\_
3anmuInnTe OTBET:

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHel ¢()OPMHUPOBAHHBIX KOMIIETEeHIH I

YposeHns chopmu-
POBaHHBIX KOMITE- Onenka [Nosicnenus
TCHIUH

TeopeTnueckoe coaepX)aHHe Kypca OCBOEHO IIOJHO-
CTBIO, BCE MPEAYCMOTPEHHBIE MPOTPAMMOI1 00yUeHHs yaeOHbIe
Bricokuii OTan4HO 3aJ]aHUs BHITIOJIHEHBI.

OOyuaromuiicsi JeMOHCTPUPYET CHOCOOHOCTH Camo-
CTOSITENIBHO OMPEZeNsATh HOPMATHBHBIE YPOBHH JOMYCTUMBIX
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VYposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

HETaTUBHBIX BO3ICUCTBUI Ha YEJIOBEKA M OKPYXAIOILIYIO Cpe-
Iy; BiageeT (PU3NKO-XUMHUYECKHMMH METOJaMHM M TeXHHYe-
CKUMHU CpeJCTBaMHU JI1 MU3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOT0 IMpoliecca U aHaIn3a OOBEKTOB OKpPYKalo-
niell cpenpl; rOTOB MPOBOAMTH MU3MEPEHUS YPOBHEW OIAacHO-
cTell B cpene obutaHusi, oOpabaThIBaTh MONTyYEHHBIE Pe3yiib-
TaThl

TeopeTHueckoe CcoJiepKaHUue Kypca OCBOCHO ITOJTHO-
CTBIO, BCE MPEAYCMOTPEHHBIE MPOTPaMMOil 00yUeHHsT yIeOHbIC
3aJ]aHus BHITIOJTHEHBI HEOOIBIIMMH 3aMeYaHUSIMH

OOyuaromuiicsi JeMOHCTPUPYET CIIOCOOHOCTH OmNpeze-
JSITh HOPMATHUBHBIC YPOBHU JIOMYCTUMBIX HETaTUBHBIX BO3J/ICH-
CTBHH Ha 4YellOBeKa M OKPYXKalolIylo cpedy; Ha 0a30BOM
YpOBHE BiiajieeT (PU3UKO-XMMHUYCCKUMHU METOJIAMH U TEXHU-
YECKUMH CPEACTBAMU JIJIsl U3MEPEHHSI OCHOBHBIX MApaMeTpOB
TEXHOJIOTHYECKOTO MpoIiecca W aHan3a OOBEKTOB OKPYKalo-
el cpefipl; CIocOoOEH MPOBOJAUTH M3MEPEHUs YPOBHEW omac-
HOCTel B cpeme oOuTaHms, oOpabaThIBaTh MONydeHHBIE pe-
3yJBTaThI

bazoBbiii Xoporo

Teopetuueckoe conaepikaHue Kypca OCBOCHO YaCTHUHO,
OOJNIBIIMHCTBO TMPENYCMOTPEHHBIX MPOTPaMMON  OOydeHHs
y4eOHBIX 3a/IaHNH BBIITOIHEHO, B HUX HMEIOTCS OLTHOKH.

OO0yJaromuiicss JEeMOHCTPUPYET CIIOCOOHOCTH IO PY-
KOBOJICTBOM OITIPEJIENIATh HOPMATHBHBIC YPOBHU JIOITYCTUMBIX
Y I0BIETBOPH- | HEraTHBHBIX BO3JCHCTBUII HAa YETIOBEKA M OKPYKAOIIYIO Cpe-

TEIBHO Jly; Ha MOPOTOBOM YpPOBHE BIaJeeT (U3UKO-XMMHYSCKUMU
METOJaMH M TEXHUYECKHMMH CpEJICTBAMH JUIS W3MEpPEHUS
OCHOBHBIX I1apaMETPOB TEXHOJIOTUYECKOro Mpolecca U aHalu-
32 O0BEKTOB OKPYIKAIOIIEH CpPeIbl; 0l PYKOBOACTBOM CIIOCO-
OCH MPOBOJUTH M3MEPEHUS YPOBHEH OnacHoCTel B cpejie oou-
TaHus, 00pabaThIBATh MMOJYYCHHBIE PE3yIbTATHI

[Toporossiii

Teopernueckoe coxepkaHue Kypca HE OCBOEHO, 0OJb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yIeOHBIX
3aJjaHni 00 HE BBITIOIHEHBI, JTHOO cojepKar rpyoble ommo-
K{; JTOTIONHUTENBHAS CaMOCTOsITeNIbHAs paboTa Haj Marepua-
JIOM He IpuBeNa K KaKoMy-JTHOO 3HAYNTEIbHOMY MOBBILICHHUIO
Ka4yecTBa BBHITIOJHEHUSI yUEOHBIX 3aIaHHM.

Heynosnerso- OOyuaromuiicss He CIOCOOEH OMNpeAeNsTh HOPMAaTHB-

PUTEIIBHO HBIE YPOBHHM JIOIYCTUMBIX HETaTHBHBIX BO3ICHCTBHH HA YeiO-
BEKa M OKPYXAlOIIyl0 cpeny; He BiajgeeT (U3HNKO-
XUMHUYECKHUMH METOJaMH U TEXHUYECKHUMH CPEACTBAMU JIJIS
WU3MEpPEHHs] OCHOBHBIX MapaMEeTPOB TEXHOJIOTHYECKOTO IpPO-
1ecca ¥ aHalinza 00ObEKTOB OKPYKAIOIIel cpelibl; He Coco0eH
MPOBOJINTh U3MEPEHHs YPOBHEH OIMAacHOCTel B cpeje oOuTa-
HUs1, 00pabaThIBaTh MOJYYEHHBIE PE3YIHTATHI

Huskuit

8. Metoauyeckue yKkazaHus J1JIsl CAMOCTOSITEIbHON PadoThl 00y4aromuxcst

CamocrosiTennpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HAaBBIKOB palbOTHl C Y4EOHOU W
HAay4YHOU JTUTEPATYpPOMl, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETUUECKOTO Marepuaia mo YMEHUIO
000CHOBAHHO BBI6I/IpaTI) MCTOJBI, IMO3BOJIAIOIMIUE KOPPEKTHO BBIABJIATE U OIPCACIIATE COACPkKaA-
HUE TpUMeceil B 00bEKTaX OXPaHbl OKPYKAIOIIEH CPeIbl.
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CamocTtosTenpHas paboTa BBIMOTHICTCS BO BHEAYIUTOPHOE (AyAUTOPHOE) BpeMs TI0 3a/a-
HUIO U MIPU METOJAMYECKOM PYKOBOJICTBE IperoAaBaresisi, HO 0€3 ero HemocpeaCTBEHHOTO yda-
cTus (MPU YaCTUYHOM HETOCPEICTBEHHOM YYACTHH IPENOJABATEINIs, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTPOJIE 32 pa0OTOM CTYACHTOB).

Dopmbl camocmosamenvHou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIOYAIOT B ceOs:

— 3HAaKOMCTBO C M3Y4YE€HHE M CHCTEMATU3aLUI0 O(QUUUATIBHBIX I'OCYJapCTBEHHBIX JOKY-
MEHTOB: 3aKOHOB, IIOCTaHOBJICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKLIMOHHBIX U CIIPABOYHBIX Ma-
TEpUaloB C HCHOJIb30BAHUEM HH(DOPMAIMOHHO-IOUCKOBBIX cucteM «KoHcynbpranT Ilmrocy,
«["apanTty, rmobanbHoit cetn «Internety

— U3y4eHHe yueOHOH, HaydYHOM M METOJUYECKON JIMTepaTyphbl, MAaTEpHAIOB MEPHOAUUECKUX
U3/IaHUH C TPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OPUITNATBEHOM, CTATUCTUIECKOM, TIEPUOMYECKON 1
Hay4HOH nHpopmarmu;

— CO3JAaHHE MPE3ECHTALUN U JOKJIAI0B 110 YCIOBUIO KEHC-3aJaHMsL.

B npouecce nzyduenus aucuuiinebl «MeToasl 1 IpUOOpPsl KOHTPOJIS OKpYXKaroUIei cpe-
JIb» OCHOBHBIMU BUOAMU CAMOCMOAMENLHOU paOOmMbl SIBISIOTCA:

— IMOATrOTOBKAa K ayAUTOPHBIM 3aHATHUAM (JIGKHI/IFIM, MPAKTUYCCKUM 3aHATUAM U na60pa-
TOPHBIM pa60TaM) H BBIIIOJIHCHUE COOTBETCTBYIOINUX SaﬂaHHﬁ;

— CaMOCTOATCJIbHaA pa60Ta Haa OTACIIbHBIMH TEMaMHU y‘-IC6HOfI JUCHHUIIIIMHBI B COOTBET-
CTBUHU C yqe6HO-T€MaTquCKHM IIJIAaHOM,

— IIOAI0TOBKAa AOKJIAaJdO0B U Hp63€HTaL[I/II7I B paMKaxX BBIIIOJIHCHUS KeﬁC'SaﬂaHHH;
— BBIIIOJIHEHHUE TCCTOBBIX SaﬂaHHﬁ;

— IOATOTOBKA K 9K3aMEHY.

Iloozomoeka k npakmuueckum pabomanm.

BoinonHenue MHIMBUYaIbHOW IMPAKTUUECKON pabOThI ABISETCS YAaCThIO CaMOCTOSITEINb-
HOM paboThl 0Oydarolerocs U NpeaycMaTpuBaeT UHIWBUIYaIbHYIO paboOTy CTYIEHTOB C y4eo-
HOM, TEXHUYECKON U CIIPABOYHOM JIMTEPATYPOM 110 COOTBETCTBYIOIMM pa3jenaM Kypca.

[lenblo NpakTUYECKUX 3aHATUH ABISETCS 3aKperieHHe TEOPETUUYECKUX 3HAHHM, MOTydeH-
HBIX Ha JIEKIUSIX, U BBIPAOOTKU MPAKTUYECKUX YMEHHWH M MPUOOPETEHHS HABBHIKOB B PEIICHUU
3aja4, OTPaOOTKU yIPaXHEHUH U BBIIOJHEHUH pacuéToB MO paccMaTpUBaeMOM TeMe.

CryneHT BBINOJHSET 3a/laHue 1o BapuaHty. Homep BapuaHTa COOTBETCTBYET MOPSIKOBO-
MY HOMEpY CTY/IEHTa B CITUCKE TPYIIIbI.

PykoBonuTens u3 umncia npenojaBateneid Kageapbl OCYIIECTBISET TEKYIIee PYKOBOICTBO,
KOTOpPO€ BKJIIOUAET: CHUCTEMATUYECKHE KOHCYJIbTAIMM C LIEJIBI0 OKa3aHUS OPraHU3allMOHHOU U
HayYHO-METOINYECKOM MOMOILU CTYJIEHTY; KOHTPOJIb HaJl BHINOJIHEHUEM pabOThl B yCTaHOBIIECH-
HbI€ CPOKH; IPOBEPKY COJEpkKaHUs U 0(hOPMIICHHUS 3aBEPILICHHOI paboThI.

[TpakTuueckass paboTa BBIMOTHSIETCS OOYYAIOIMIUMCS CaMOCTOATENbHO U JIOJDKHA OBITh
IIPEJICTaBJICHA K IPOBEPKE MPENOJABATEINO 1O Hayasla DK3aMEHALIMOHHON CECCHH.

Brimonnsiemas pabota gomxkHaA OBITH 3aluiieHa CTyAeHTOM. CTY/IEHTHI, HE BBITTOJTHUBIITHE
npakTU4Yeckue paboThl, K cllaue SK3aMeHa He JIomycKaroTcs. Pabora nomkHa ObITH aKKypaTHO
oopmIIeHa B MEYaTHOM WJIM NMHCbMEHHOM BHJIE, YI0OHA AJi1 MPOBEPKU U XpaHEHHs. 3aliura
paboThl MOKET HOCUThH KaK MHIUBUIYATbHBIN, TAK U MyOIUYHBIA XapaKTep.

Ilooecomoska k 1abopamopHvim pabomanm.

Jlabopamopuvie 3anusimusi — 3TO akTUBHas GopMa yd4eOHOro mporiecca, riae 00yJarolHiics
3HAKOMUTCS C OCOOEHHOCTSMH METO/I0B OOHApYKeHUS, HACHTHU(DUKAIIUN U ONpENIeNIEHHsI CoAepIKa-
HUS 3arps3HSIONIMX BELIECTB B OOBEKTAX OXPaHbl OKPYKAIOLIEH Cpeibl, OCBaUBAE€T OCOOCHHOCTH
paboThl U ycTpoiicTBa nMprOopoB (poTomerpa, (HOTOKOIOPUMETPA, CIEKTPOPOTOMETPA, HOHOMEPA,
AQHATMTUYECKUX BECOB H T.J.), YIUTCS TOTOBUTH CTAHIAPTHBIE PACTBOPBI, CTPOUTH IPaJyHPOBOYHbIC
rpagyKH U T.IL

Ilepen HauanoM pabOTHI CTYIEHT OIPAIIUBAETCS IO TEOPETHUECKON YacTh paboThl — MPOXO-
JUT ONpOC, Ha KOTOPOM MpenojAaBaTelib MPOBEPSET €ro TEOPETUUYECKYIO «I10JIKOBAHHOCTHY (I€JTh
paboThI, OCHOBBI HCIOIb3YEMOI0 aHATUTHYECKOTO METO/1a aHAIN3a, KOHTPOJIbHBIE BOIIPOCHI H T.I1.).
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Conepkanue  y1abopaTopHOW — pabOTHI, TMEPEYeHb  33/1aBAEMBIX  KOHTPOJIBHBIX — BOIIPOCOB
YCTaHABIIMBAIOTCS TPENOaBaTeieM J0 Havaia BBITOJIHEHHs padoThl. [lepedeHb KOHTPOIBHBIX
BOIIPOCOB JUIsi MPOBEACHHS IMPOMEKYTOUYHOTO KOHTPOJS CPOPMHPOBAHBI B (POHIE OLEHOYHBIX
cpenct (DOC).

Bonpocsl Ha ompoc 3amaioTcs KaxaoMy CTYISHTY HHIMBUAyalbHble. OOydaromemycs
JIaeTCsl IOTIOJTHUTEIBHOE BPEMS, €CJI OH HE MOYKET OTBETHTh Ha TPH 3aJIaHHBIX eMy Borpoca. [locie
JIBYX HEY/IauHBIX MOMBITOK MPOUTH OMPOC — OOYYAIOUIMKCS K BBIMOIHEHHIO JTA0OPAaTOpHOI paboThI
HE JIOITYCKAaeTCsl.

[lo wurtoram BbIMONHEHHs J1AOOpPAaTOpPHOW pabOTHl KaXIbplid oOydaronmics ohopMiIsieT
WHIMBUIYaJIbHBIA OTYET, KOTOPBIH 3alllMINACT MpenoaaBarento. [Ipu 3ammre yuuThiBaeTcsi Ka4ecTBO
oopmieHust oTyera (HAJIMYME LENMH, 33/a4, METOAMKUA MPOBEACHHS HSKCIIEPUMEHTa, PacyeToB,
BBIBOJIOB), TPaBUIILHOCTH 00PaOOTKH MOTYYEHHBIX PE3YJIbTATOB U IPAMOTHOCTD BBIBOZIOB.

CaMocCTOSATENIbHOE BBIIOJIHEHUE MeCmo6blX 3a0aHutl 10 BCEM pasfeiaM JUCHUTUTHHBI
chopmupoBansl B poHzae oreHouHbIX cpencTB (POC)
JlaHHBIE TECTHI MOTYT HCIIOJIB30BAThCS:

— OakanaBpaMu IIpH MOATOTOBKE K 9K3aMeHY B (hopMe CaMONPOBEPKH 3HAHUIA;

— TpenoJaBaTeNsAMH Ul IPOBEPKH 3HAHWHA B KadecTBE (POPMBI MPOMEKYTOYHOTO KOH-
TPOJIs Ha 1JaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— JUTSI IPOBEPKH OCTATOYHBIX 3HAHHI OaKajlaBpOB, U3YUUBIINX JaHHBIA KypC.

TecToBble 3amaHUsi pAcCUMTaHbl Ha CaMOCTOSITENbHYIO paboTy 0e3 HCHONb30BaHUs
BCIIOMOTATEJILHBIX MAaTEpUANIOB, T.€. NPU BBINOJHEHUHA TECTOB HE PEKOMEH]IYETCS TMOJIb30BaThCA
yueOHOW M JAPYTMMH BUAAMH JHUTEpaTypbl. JJIsi BBIOJHEHUS] TECTOBOTO 3a/IaHMsI, MPEXKIE BCEro,
ClIelyeT BHHUMATEIILHO IPOYMUTATh IOCTABICHHBIM Bompoc. Ilocie o3HaKOMIIEHHS C BOIIPOCOM
ClleyeT MPUCTYNATh K MPOYTEHUIO MpeJlaraéMbIX BapHaHTOB 0TBeTa. HeoOxoaumo npountaTh Bce
BapUMAHTBI W B KauecTBe OTBETa CJEAYeT BBIOpaTh WHIACKC (muppoBoe 0003HAYCHUE),
COOTBETCTBYIOIIUI MpaBUIILHOMY OTBeTy. Ha BbIMONHEHNE TecTa OTBOAUTCS OTPAaHUYEHHOE BPEMSL.
OHO MOXeET BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHSI TECTHPYEMBIX, CJIOXKHOCTH U 00beMa TECTO-
BBIX 3aqaHuil. Kak mpaBuiio, Bpemsl BHIMOIHEHUS TECTOBOTO 3a/1aHMsI omnpesensercs u3 pacdyera 60
CeKyHJl Ha onuH Bompoc. Coaep)kaHue TECTOB MO JUCIUIUIMHE OPHEHTUPOBAHO HA TMOJTOTOBKY
0akajgaBpOoB IO OCHOBHBIM BOMpOCaM Kypca. YPOBEHb BBIIOJIHEHHUS TeCTa IO3BOJISIET
MIPETIOIaBaTeNsIM CYAUTh O XOJIE CAaMOCTOSITEIBHOM paOOThI 0aKaIaBPOB B MEKCECCUOHHBIN TEPHO U
0 CTETIeHH UX TOATOTOBKHU K IK3aMEHY.

Ilooecomoska 00k1a006 u npeseHmayuil 8 pamMKax 6blNOJIHEHUs KeluC-3a0aHUsl.

Jloknan coctaBisieTcs 1Mo 3aJaHHON TeMaTHKe, MPEANnoiaraeT nogdop HeoOXoIMMOro Ma-
Tepuaja M €ro aHajau3, ONpe/eNieHue aKTyallbHOCTH U 0OOCHOBAHHOCTH, ()OPMHPOBAHUE TIaHA
JOKJIa[ia WK CTPYKTYPBI BHICTYIUICHHSI, TAKMM 00pa3oM, 4YTOOBI TeMa Oblia MOJHOCTHIO PACKPHI-
ta. M3noxxeHue marepuana JODKHO OBITH CBSA3HBIM, IMOCIEAOBATEIbHBIM, JOKa3aTelbHbIM. CIo-
co0 M3MOXKEHUs MaTepuala JJisi BBICTYIUJICHHS JOJKEH HOCHTh KOHCIIEKTHBHBINA WIIM TE€3HCHBIN
xapakrep. [logrorosnennass B PowerPoint mpe3eHTanusi JOJDKHA HILTIOCTPUPOBATH JOKJIA U
OBITh YIOOHOMW ISl BOCTIPUSTHUS, KOKIBIA CHaiil JTOMKEH OBITh MPOHYMEPOBAH, UMETh 3arojio-
BOK. [IpencraBnenHbie JaHHBIE BHOCSATCS B JOKJIAA TOJIBKO C pe3yabTaTaMU CTATHCTHYECKOM 00-
paboTKH.

9. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOTH, HCMOJIb3yEeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO NMpolecca Mo AUCHUIIUHE

Jlssl yCTIenTHOTo OBNNAJCHHS AUCIUILTHHON UCTIONB3YIOTCS CIeIyIoNe HHPOPMAITHOHHBIE
TEXHOJIOTUHU O0yUYCHUSI:

[pu nmpoBeaeHUH JCKIUI UCIONB3YIOTCS TPE3EHTAIMKN MaTepraia B mporpamme Microsoft
Office (PowerPoint), Beixoa Ha npodeccHoHaIbHBIC CANThI, HCIIOJIL30BAaHUE BHICOMATCPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.
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[TpakTudeckue 3aHATHS TO AWCIHUILTAHE MPOBOJSATCS B CHEIUAIM3UPOBAHHOW yueOHOMN
ayJIUTOPUU — KOMITBIOTEPHOM KJ1acce.

JlaGoparopHble 3aHATHS MO AUCIUILTMHE MPOBOJSATCS B CHEIHAIM3HPOBAHHBIX YIEOHBIX
ayIUTOpUAX - DKOAHATUTHUecKOoW naboparopuu u Jlaboparopuu aHATUTUYECKOW XUMUH U
(U3NKO-XMMHYECKUX METO/I0B aHAJIM3a.

JlaGoparopHble 3aHATHS MO AUCHUILTUHE MPOBOJAATCS C MCIOIb30BAaHUE PA3IUYHOIO Ja-
OoparopHoro obopynoBanus. Ha 3aHsaTun 00ydarOmuics 3HAKOMUTCS € PU3UKO-XUMHYCCKUMU
MeTOJaMHU aHanu3a OOBEKTOB OKpY’Karollell cpenbl, paboToil U yCTpocTBOM MPUOOPOB, HC-
MOJIb3YEMBIX MPHU UCCICIOBAHUU OOBEKTOB OKPYKAIOIIEH cpebl (pa3ITuvHbIe CIIEKTPOPOTOMET-
PBl, HOHOMEPBI, aHATUTUYECKHE BECHI U T.I1.), YYUTCS TOTOBUTH CTaHAAPTHBIE PaCTBOPHI, CTPOUTH
KaTuOpOBOYHBIC TpaUKH | T.11.

B npouiecce n3ydeHus TUCHUILIMHBI Y4eOHBIMU LIETSMU SIBIISIOTCS IEPBUYHOE BOCTIPUSITUE
yueOHOM WH(MOPMALMKU O TEOPETHYECKUX OCHOBAX METOJOB KOHTPOJIS OKPYKAMOIIECH CpPEIbl,
IOPUHLINIAX padOThl HCIOJNBb3YyEMbIX MPUOOPOB, €€ YCBOCHHE, 3allOMHHAHUE, a TaKkKe
CTPYKTYpPUPOBAaHHE TIONYYEHHBIX 3HAHUM W  PA3BUTHE HHTEIUICKTYAJbHBIX  yYMCHUHU,
OPUEHTUPOBAHHBIX Ha CIOCOOBI ACSITENBHOCTH PEMpPOAYKTUBHOTO xapakTepa. llocpenctBom
WCIIOJIb30BAHUS 3TUX WHTEIUICKTYaTbHBIX YMEHHUH JOCTUTAIOTCS y3HABAaHUE pPaHEEe YCBOSHHOTO
MaTepuaia B HOBbIX CUTYallUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYalIHsIX.

JIJst TOCTHKEHUS ATUX LIEJICH MCIIONB3YIOTCS B OCHOBHOM TPAAWIIMOHHBIC HH()OPMATHUBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYUYEHHSI C YUETOM Pa3IMYHOTO COUYETaHUs MaCCUBHBIX GopM (JIeK-
1S, PAKTUIECKOE 3aHATHE, KOHCYIbTAIMSI, CAMOCTOSITeNIbHAS pad0Ta) M PEIPOTYKTUBHBIX Me-
TOAOB OOydYeHHs (TIOBECTBOBATEIBHOE H3JI0KCHHE Y4YeOHOW HH(POPMAIMH, OOBICHUTEIHHO-
WUTIOCTPATUBHOE M3JIOKEHUE) M TMPAKTHUYECKUX METOJO0B OOydeHMs (BBIIIOJHEHHE KeHc-
3aJIaHHM ).

YHuBepcuter 00ecredeH HEOOXOIUMBIM KOMILICKTOM JIUIICH3MOHHOTO MPOrPaMMHOTO
obecrnieueHus:

— CeMEHCTBO KOMMEPUYECKHX OTEPAIIMOHHBIX CUCTeM ceMeiicTBa Microsoft Windows;
— oducHslii naket npunoxenuit Microsoft Office;

— MporpaMMHas CcHcTeMa sl OOHAapy>KEHUs TEKCTOBBIX 3aUMCTBOBAHHMHA B Y4EOHBIX U
Hay4HbIX paboTax «AHTuIaruar.BY3y.

10. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HE0OXO0AUMOIi VI OCyIIeCTBJICHUS
00pa30BaTeIbHOIO NMpoLecca M0 TUCHUIIIHHE

Peanuzamus yueOHOTO mpoiiecca OCYIIECTBISETCS B CIEIHMATBHBIX YYEOHBIX ayIUTOPUAX
VHHBEPCUTETA JUIS MPOBEACHUS 3aHSITHHA JICKIIMOHHOTO THIIA, TPYIIIOBBIX W WHIUBHIYaTbHBIX
KOHCYJIbTAIINH, TEKYIIEr0 KOHTPOJIS U MMPOMEKYTOUHOH aTTecTalui. Bece ayuTOpuu yKOMITIEK-
TOBaHBI CIEIUATH3UPOBAHHON MEOEIbI0 U TEXHUICCKUMHU CPEICTBAMU OOYYCHHUS, CIYXKAIIUMU
JUTSL TIpeicTaBieHus yueOHoil nundopmanuu 6ompiioi ayauropun. [Ipu Heobxonumoctu obyda-
IOIIMMCS TIPETararoTcss HaOOpBI IEMOHCTPAIIMOHHOTO 000PYIOBaHHS M y4eOHO-HATIISIHBIX T10-
coOuii, obecrieunBaroIe TeMaTUYECKUE UILTIOCTPALIUH.

CamocrosiTenpHas padoTa 00yJarOIIUXCs BBIMOTHICTCS B CIEIHATM3UPOBAHHONW ayIUTO-
pum, KoTopas 00opyaoBaHa y4eOHOH MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOYKHOCTHIO
MOJKITIOUEHUS K ceTH «HTepHeT» U o0ecredeHneM JOCTyIa B AIEKTPOHHYI0 HH(POPMAIMOHHO-
obpa3zoBatenbHyio cpeny YIJITY.

EcTtp momemenue 11t XxpaHeHUsT U MPOGUIAKTHIECKOTO 00CITYyKHBaHUS y4eOHOTO 000py-
JTIOBAHMSI.

TpeOoBaHusi K ayIUTOPUAM

HanMeHoBaHMe crienuanbHbIX IOMEIIECHUN U OCHAIIEHHOCTH CTIEHATBHBIX TOMEIICHNH
MTOMENICHUH [T CAaMOCTOSATEIHON pabOTHI 1 TIOMETEHUH JJIS1 CAMOCTOSITETHHON PabOTHI
HOMCH_[CHI/IC I JICKIIMOHHBIX 1 CTombl 1 CTYJIbS, pa60qee MECTO, OCHAIIICHO KOMIIBIO-
MPAKTUICCKUX SaHﬂTHfI, T'PYIIIOBBIX TEPOM C BEIXOOOM B CCTH I/IHTepHeT 1 JJICKTPOHHYIO
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Y MHIMBHUIYAJIbHBIX KOHCYJIbTALUH,
TEKYILEH U IPOMEKYTOUHOM aTTe-
CTaLMH.

nH(pOpPMAITMOHHYIO 00pa30BaTEIBHYIO CPEY, a TAKKE:
9KpaH, MPOEKTOp, MapKepHas JocKa, 2 CTelllaxka st
KHUT, CTCH]I OXPaHbl TPYyJla U TEXHUKU 0€30MaCHOCTH.

[Tomemenue s 1aOOpPaTOPHBIX 3a-
HATUH

DKoaHaIUTHYECKas Taboparopusi ocHaIleHHa 1abopa-
TOPHBIMU CTOJIAMH W CTYJIbSIMH; Pa0OYMM MECTOM,
OCHAIIIEHHBIM KOMITBIOTEPOM C BBIXOJIOM B ceTb WH-
TEPHET M AJIEKTPOHHYI0 MH(GOpPMAIMOHHYI0 00pa3oBa-
TEJNBbHYIO Cpeay, U CIEOYIOUMM O0OpYIOBaHUEM:
cuekrpodoromerp Shumatsu UV1800 ¢ mpucraBkoii
TepMocTaTUpoBaHusa o0pas3nos (Snonus), cnexrpodo-
tomerp CD-256YBU ¢ npucraBkoit nuddy3HOro or-
paxenust (Poccust), nnppakpacHblii CIEKTPOPOTOMETP
IRAffinity-1S ¢ ®ypse-ipeodpasoBannem Shimadzu
(Anonust); monomep Dxcrnept — 1 mT.; ciekTpodoTo-
Metp [19-5300B; ananuTHuyeckue BeChl; CYHUIMJIbHBIN
mkag

VYuebnas maboparopust (Jlaboparopusi aHaTUTHIECKOM
xumun 1 ®XMA) s npoBeneHus 1a00pPaTOPHBIX
3aHATUN, OCHAIlEHHAas JIabOpaTOPHBIMU CTOJAMHM U
CTYNbSIMU, CIEAYIOIIUM O00OpyAOBaHUEM: (POTOKOIIO-
pumerp KOK-2 — 2 mr., ¢porokomopumerp 2MIT — 1
mT., dotokonopumerp KOK-3MII — 1 mr., dpoToko-
nopumetrp K®-77 — 1 mrt., porokonaopumerp POK-56
— 2 WT., yHUBEpcalbHbIM HoHOMep OB-74 — 1 miT.,
nonomepsl pH510 — 3 mr., nonomepst PIIY — 2 mir.,
CymIMIbHBIN mKad — 1 mT., KOHOYKTOMETp — 4 IUT.,
kynoHomerp UIIT — 2 mr., ycranoBka AT1 — 4 mir.,
cymmiabHbIN mkag — 1 mr., JabopaTopHble MPUCTaB-
HBI€ CTOJIbI — 2 MIT., BBITSKHBIE MIKa(QbI — 3 MIT.

Ilomentenus 111 caMOCTOSTEILHOMN
paboThl

Cronbl, CTymbsi, dKpaH, Mpoektop. Paboume Mmecta
CTYACHTOB OCHAIICHBLI KOMIIBIOTCPAMH C BBIXOJIOM B
ceTh VHTEpHET M SJIEKTPOHHYIO HH(POPMAIIMOHHYIO
00pa3zoBaTeNbHYIO Cpeay.

[Tomemnienne U1 XpaHEHHs U TIPO-
($uIaKTHYECKOro 00CTyKUBAHUS
yueOHOro 000PYAOBAHHUSI

PacxonHble MaTepHalbl U1 PEMOHTA U OOCTY>KUBaHUS
TEeXHUKHU. MecTa 17151 XpaHeHHsI 000py0BaHUS
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