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1. O01mue moj10KeHu s

Jucnumimaa «Metoabsl 1 NPpUOOPBI KOHTPOJIA OKPYKAKIIEH cpeAbD» OTHOCUTCS K
yacTtu, GopMUPYEMOM ydyacTHUKaMU 0Opa3oBaTenbHBIX OTHoweHHH bioka 1 ydyeOHoro miana,
BXOJISIIETO B COCTaB 00pa30BaTeIbHOM MpOorpaMMebl Beiciiero oopasosanus 18.03.02 — DHepro-
U pecypcocOeperaronye Iporuecchl B XMMHUECKOM TEXHOIOIHH, HEPTEXUMUHN U OMOTEXHOJIOTUI
(mpouns — OxpaHa OKpyXKarolei cpelibl 1 palliOHAIBHOE MCIIOIB30BaHUE MPUPOIHBIX PeCyp-
COB).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
IUIUIMHBL «MeTo/ bl U TPUOOPBI KOHTPOJISE OKPYKAOILEH CPeIbl» SBISIOTCS:

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

o Tlopsimok opraHu3an U OCYIIECTBICHUSI 00pa30BaTENbHON IEATEIBLHOCTH 1O 00pa-
30BaTeJIbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, mporpaMmMam
CHelHaINTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEpKICHHBIN npukazoM MunoOpHayku Poccun
ot 06.04.2021 r. No245.

o Ilpuxaz Muno6pnayku Poccum ot 19.07.2022 r. Ne662 «O BHecEeHUM HW3MEHEHUU B
denepanbHble TOCYJapPCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI BBICIIETO 00PAa30BaAHUS.

o KoHuenuusa npenoaaBanus uctopun Poccun it HEUCTOPUYECKUX CHEUUATIBHOCTEN U
HAIpPaBJIEHUH MOJArOTOBKH, PEaliu3yeMbIX B 00pa30BaTeIbHBIX OPraHU3AlMAX BBICIIETO 00pa3o-
BaHUs, YTBEP)KICHHAs IPOTOKOJIOM DKCIEPTHOI'O COBETA MO Pa3BUTUIO UCTOPUUECKOI0 00pa3o-
BaHus oT 15.02.2023 Ne BD/15-mp.

o [IIpukaz MunucrepcrBa Tpyna u couuanbHoM 3amuthl Poccuiickoit @enepauuu ot
17.11.2020 1. Ne 806H «OO0 ytBepx)aeHuu npodeccnoHanbHOro crangapra - Crneuuaiuct o
AKCILTyaTal[Ml OYUCTHBIX COOPYKEHUI BOJIOOTBEICHUS Y.

e Ilpuka3 MunucrepcTBa Tpyna ¥ couuaibHO 3amuTbl Poccuiickoit denepaunn ot
07.09.2020 1. Ne 5691 «O06 yTBepKICHUH TPOPECCHOHATBHOrO cTaHmapTa - CHeHaIucT 10
9KOJIOTHYECKOH 06€30MacHOCTH (B MPOMBILIUIEHHOCTH ).

o ®enepasbHBIN TOCYIAPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasienuto noarotoBku 18.03.02 «3DHepro- u pecypcocOeperaronye mpo-
LIECChl B XMMMUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJOTMU» (ypOBEHb OakajiaBpuar),
YTBEpKJIEHHBII nprkazoM MuHucTepcTBa 00pazoBanus U Hayku P® Ne 923 ot 07.08.2020;

e VYuebnsie mianel OIIOII BO  18.03.02 — «BQHepro- u pecypcocOeperaromnime
IpoIecChl B XUMUYECKON TEXHOJOTHH, HEPTEXUMUU U OMOTEXHOJIOrHKU» (YpOBEHb OakanaBpHa-
Ta) 0 OYHOU W 3a04HOM (hopmam oOyuenusi. OOpazoBarenbHasi MporpaMMa yTBEpIKJIeHa Ha 3a-
cenannn Yuénoro Cosera ®I'bOY BO Vpanbckuil rocyqapCcTBEHHBIN JIECOTEXHUYECKUI YHU-
BepcuteT (mpoTtokoit Ne 3 ot 16.03.2023). C nonojHEeHUSIMU ¥ U3MEHEHUSMH, YTBEPKICHHBIMU
Ha 3acenaHun YuéHoro coseta ®PI'bOY BO VYpanbckuil rocyaapcTBEHHBIH JIECOTEXHUUYECKUIT
yauBepeuteT (rmpotokos ot 20.04.2023 Ned), BBeneHHbIMU B JeiictBue npukazoM YIJITY or
28.04.2023 Ne302-A.

Oo6yuenne o obpazosarenbHoi 18.03.02 — DHEpro- u pecypcocOeperaronme mporeccs
B XUMHUYECKOW TEXHOJIOTUH, HEPTEeXUMHUU U OuoTexHosnoruu (nmpoduiab — OxpaHa okpyxKaromei
Cpelbl U pallOHaJIbHOE UCIOJIb30BaHUE MPUPOJHBIX PECYPCOB) OCYIIECTBISETCS Ha PYCCKOM
A3BIKE.

2. llepevyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHHUILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJIbTATAMHU OCBOCHHS 00pPa30BaTeIbLHON MPOrpamMMbl

[InanupyeMbIMU pe3ynbTaTaMud OOy4YeHUS MO JUCLUUIUIMHE SBISAIOTCA 3HAHUSA, YMEHUS,
BJIAJICHUSI U/UJIM ONBIT IEATEIIbHOCTH, XapaKTePU3YIOIIHE TaIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH 1 oOecreynBaronife JOCTUKEHHE MIJIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUs 00pa3oBaTellb-
HOW NPOrpaMMBbI B LIEJIOM.



Leas ocBoeHMsl TMCHUILUIMHBI — (OpPMHpOBaHHE y Oyaymux OakaaaBpOB BBICOKOTO
ypPOBHsI 0000IIEHNsT METOAOJIOTUN BBIOOpPA METOJIOB U CPEJCTB JJIs BBISBICHUS U ONPEIEICHUS
COJepKAHUS 3arpSA3HAIONIMX BEIIECTB B aTMOC(HEPHOM BO3/AyXe, NMPHPOJIHBIX BOAAX M MOYBAX
IPU PaCIIMPEHUHU, PEKOHCTPYKLIUN U BHEAPEHUN HOBBIX 3KOJOIMUYECKH O€30IMacCHBIX, SHEPIo- U
pecypcocOeperaronmx TeXHOJIOT UK.

3agaum JUCHMIIMHBI:

— JIaThb CBEJCHHUS 00 OCHOBHBIX METOJIaX M COBPEMEHHBIX CpeAcTBax (mpubopax), mo3Bo-
JSIFOINMX BBIABIATH 3arpsi3HUTENH, AHAIM3MPOBATH HX COAEp)KAHUE B PA3IMYHBIX OOBEKTax
OKpYKarollEeH Cpeibl;

— 03HAKOMHUTh C YCTPOHCTBOM M NMPHUHIMIIOM pabOThl COBPEMEHHOI'O 000py10BaHHUs, UC-
[10JIb3YEMOT0 JUIsl U3yUEHUSI CTPOCHMSI U ONPEIEIICHUS COJEP/KAHUS 3arPS3HAIOLIMX BELLECTB;

— HAay4uTh NPUMEHATh METObl 0TOOpa Mpobd M cOopa JaHHBIX AJIS ONpElesICHUs U aHa-
7132 OCHOBHBIX 3arpsi3HEHUI OKPYXKAIOWIEH Cpebl, MPEBHIIAIONINX HOPMATUBHBIC 3HAYCHUS B
COOTBETCTBUM C TPEOOBAHUSAMH IIPUPOJOOXPAHHOIO 3aKOHOIATENILCTBA U MO3UIIMU BO3AEHCTBUA
OIIaCHOCTEW HA YEJIOBEKA;

— 03HAKOMHUTH C METOJMKAMH BBISBICHUS, yueTa U OOHAPYKEHHs 3arps3HHUTENCH B pas-
JUYHBIX 00BEKTaX OKpYXKaroleil cpesbl, 0COOEHHOCTSIMH BBISBICHUS W3MEHEHHH B COCTOSHUU
OKpY’Karolllel cpesibl Ha OCHOBAHUU JIAHHBIX 3KOJIOr0-aHAJIMTUYECKOTO0 KOHTPOJISI HOPMUPYEMBIX
apaMeTpPOB U XapaKTEPUCTUK KOMIIOHEHTOB OKpY>Karollleil cpe/ibl B OpraHu3aliu.

IIponecc u3yyeHus AMCUMILIMHBI HANIPABJIeH Ha GopMHpOBaHMe CJeIYIOUMX NPo-
(peccHOHAIBLHBIX KOMIIETEH LM

IIK-3. I'oToB pa3pabaTeiBaTh IUIAH MEPONPUATHI 1O OXpaHE OKPYKAIOMIEH Cpeibl Ha
OCHOBE JIaHHBIX 3KOJIOI0-aHAIUTUYECKOTO KOHTPOJISI HOPMUPYEMBIX MapaMeTpoB U XapaKTepH-
CTHK KOMIIOHEHTOB OKPY>KaIOIllel Cpeibl B OpraHu3aluy,

IIK-4. T'oTroB 000CHOBBIBaTh CHI)KEHHE SKOJOIMUECKHX PUCKOB IPH PaCUIMpPEHHH, pe-
KOHCTPYKIIMA W BHEJIPEHUU HOBBIX SKOJOTUYECKH O€30IMAaCHBIX, JHEPro- U pecypcocOeperaro-
IIMX TEXHOJIOTUH U S5KOOMO3aIUTHOTO 000PY10BaHMUSL.

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKeH:

3HATh:

— HOpPMaTUBHbIE U METOIMYECKHE MaTepUabl [0 OXpaHe OKpYXKaroLlei cpebl u odecrie-
YEHUIO IKOJIOTHUECKON OE€30M1aCHOCTH;

— HOPSAZO0K y4eTa JaHHbBIX SKOJIOIMYE€CKOI0 MOHUTOPUHTA,

— METOJbl U CIOCOOBI (CpeacTBa) Ui KOHTPOJS BXOJHBIX M BBIXOAHBIX MOTOKOB JUIs
TEXHOJOTMYECKHX MPOLIECCOB HA MPON3BOCTBAX;

— OCHOBHbBIE HalpaBJICHUs PAMOHAIBHOTO HCIOIb30BaHUS IPUPOIHBIX PECYPCOB;

— METOJIbI ¥ CPEJICTBA 0OECTICUCHHS IKOJIOTHIECKOM 0€30MacHOCTH;

yMeThb:

— BBIOMpATh COBPEMEHHBIE (HU3UKO-XUMHUECKUE METOABl M KOHKPETHBIE TEXHHYECKHE
CPEACTB JJIsi POBEJICHHS SKOJIOT0-aHAIUTHYECKOTO KOHTPOJIS Pa3IMUHBIX OOBEKTOB OKpPYKak0-
IEeN Cpebl;

— TPOBOJUTH y4eT MoKa3aTesel, XapaKTepu3yIOLX COCTOSHUE OKPYKAIOLIEH cpelsl B
COOTBETCTBUU € TPeOOBAHUSMU HOPMATHUBHBIX MPABOBBIX B 00JaCTH OXPaHbI OKPYXKaroIllen cpe-
TIBI;

— ONpeNesaTh U aHAJM3UPOBATh OCHOBHBIE 3arpsi3HEHUS! OKpY’KaIoLell cpenbl, MpeBbI-
IIAOI[1ie HOPMATUBHBIE 3HAUEHHUS] B COOTBETCTBHM C TPEOOBAHUSMH HOPMATHUBHBIX MPABOBBIX
aKTOB TI0 OXpaHe OKPYXalolIei cpebl;

BJIaJeTh:

— HaBBIKaMH BBISBJICHUSI N3MEHEHHUH B COCTOSIHUM OKPYXXAOIIEH CPEe/Ibl B pe3yabTaTe X0-
3s1CTBEHHOM JI€ATEIbHOCTH OpraHU3alliy Ha OCHOBE JaHHBIX HKOJIOTHYECKOTO MOHUTOPUHTA.

— HaBbIKaMu pabOThl Ha COBPEMEHHOM OOOPYIOBaHHH, HCIOIb3YEMOM JUIsl U3yUEHUs
CTPOEHUS M ONPEACTICHNS COJCPKAHUS 3arPA3HSIONINX BEIIECTB.



3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlannHast yueOHasi AMCHUILIAHA OTHOCUTCS K OOSI3aTEIBHBIM JUCHUIUIMHAM U BXOJUT B
4acTh, (OPMUPYEMYIO YUYACTHHUKAMHU 00pa30BaTEIbHBIX OTHOLICHUM, 4TO 03Ha4yaeT (GopMUpOBa-
HUE B Mpoiiecce o0yueHus: y 6akaiaBpa mpopecCHOHATbHBIX 3HAHUA U KOMIIETCHIIUH B paMKax

BbIOpaHHOTO MPOo(uIIs U MPOPECCUOHATBHOIO CTaHIaPTA.

OcBocHHE MAaHHOW MUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIIETYIOIIErO
nzydenus qucruiuind OITOIT n Hanrcanus BBIMYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

Hepequb 06ecnequ6aiou4ux, conymcemeyrouux u obecneyusaemix Oucuumun

1IeH cpeibl

ObecneunBaronme ConyTcTBYyIOILIHE ObecneunBacMbIe
DKOJIOTUYECKUII MOHUTOPHUHT U
AHanmuTH4ecKas N TexHonorus OYNCTKH
1. OLICHKA BO3JICHCTBUS HA OKPY-
XUMHS CTOYHBIX BOJI
JKAKOIIYI0 CPEAy
2 Opranuueckas OCHOBBI 3KOJIOTHYECKOTO BenTumnsauus, KOHIUIIUOHUPOBA-
' XUMHUS HOPMHUPOBaHUS HY€ W OYMCTKA BO3/yXa
du3nyeckas TexHonmorus pexyneparuu
3. [TpoMbIIeHHas SKOTIOTHS
XUMHS Ta30BBIX BHIOPOCOB
Hayku o 3emiie u
Teopernueckre OCHOBBI 3aIUTHI TexHonorus
4, XUMHSI OKpYKaro- N
OKPY>KaIOIIEeH cpeibl BOJIOIIOATOTOBKH

ITpon3BoACTBEHHAs IPAKTUKA

MCTpOJ'IOFI/ISI, CTaHAapTHU3alnA

5. (TexHONOTHYECKasK (IIPOEKTHO-
u cepTuduKanus
TEXHOJIOTHYECKasl))
6 Pacuers! xummko-
TEXHOJIOTHYECKUX TPOLIECCOB
7 [IpouzBoacTBeHHas
' npakTHKa (MpeInIIOMHast)
BrimonHenue, moaroToBka
8 K MPOLIEYPE 3aIIUTHI U 3alTUTa

BBINYCKHOHM KBaTH(PUKAITMOHHOM
paboThI

VYka3zaHHbIE CBSI3U TUCHUIUIMHBI JAIOT 00y4aroIeMycsi CHCTEMHOE IMpeJICTaBlIeHHEe O KOM-
IUJIEKCe M3Yy4aeMbIX AUCUMILIMH B cooTBeTcTBUU ¢ PI'OC BO, uTo obecrnieunBaeT TpeOyeMblit
TEOPETUYECKUI yYpOBEHb M MPAKTUYECKYIO HAINPABIECHHOCTh B CHCTEME OOydeHUs U Oyayluei

ACATCIIBHOCTH BBIITYCKHHUKA.

4. O0beM TUCUMILUIUHBI B 324eTHBIX eIMHUIAX ¢ YKAa3aHUEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIACJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YaIuXcs ¢ MpenojaBareieM
(mo BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEILHYI0 padoTy o0y4aroummxcsi

O061mast Tpy1I0eMKOCTh JTUCIATIIMHBI

i et o Bcero akageMu4yecKkux 4acoB
ouHas ¢opma | 3aouHas popma | ouHO-3a049Has popMma

KonTakTHas padoTa ¢ npenogaBarejieM™: 68,35 10,35 28,35
nekrmu (J1) 32 4 8
npaktuyeckue 3ansatus (113) 18 - 12
nabopatopHbie pabotsl (JIP) 18 6 8

WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,35 0,35 0,35
CamocrosiTesibHasi padoTa 00y4YaOIIUXCH: 75,65 133,65 115,65
U3ydeHHe TEOPETUIECKOTO Kypca 20 50 40
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 20 75 40




KypcoBasi paboTa (KypCOBOH ITPOEKT) - - -
MOJArOTOBKA K MPOMEKYTOUHOM aTTeCTalllH 35,65 8,65 35,65
Bua npoMe:KyTOYHO# aTTecTalUu: IK3aMeH IK3aMeH IK3aMeH
OO0u1asi TPy10€eMKOCTh 4/144

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojiaBareieM, B TOM YHciIe ¢ IPUMEHEHUEM JTUCTaHIIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, JaOOpaTopHbIe
3aHATHS, U (WJIM) TPYIIIOBBIE KOHCYJIbTAIMH, U (MIIH) UHIMBHAYAJIBHYIO paboTy 00y4aromierocs ¢ npernojaBaTeliem,
a TaK)Ke aTTeCTallMOHHBIC MCHBITaHUs MPOMEXYTO4YHOU arrectary. KoHTakTHas paboTa MOXKET BKIIOYATH MHBIE
BUJIBI Y4eOHOW JeATeNIbHOCTH, NpelyCMaTpUBalONie IPYNIOBYI0 M MHAMBUAYalbHYI0 paboTy oOydarommxcs c
npernoaaBaresieM. Yackl KOHTAKTHOH padoThl ompexpenstorces [lonoxeHneM 00 OpraHu3allid U NPOBEACHUH KOH-
TaKTHOH paboTHl IIPH pealu3alu 00pa30BaTENbHBIX MPOTPaMM BBICIIETO 00pa30BaHMs, YTBEPKICHHBIM Y YeHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. Conep:kaHue TUCHHILVIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM (pa3jiejiaM) ¢ yKa3aHHueM
OTBEJeHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKUX YaCOB
5.1. TpynoemkocTh pa3aejioB AUCHUININHBI

o4Hast popMa 00y4yeHHs

Ne HanmenoBanue paznena St . CamocTosgTeabpHas
/1 b1 (930000305003 = IS A KOHTAKTHOH pabota
paboTsI
Bgenenue B xypc «Meto-
Il ¥ TIPUOOPBI KOHTPOJIS 2 - - 2 2
OKPY’KaIOIIEH Cpeibl»
Pazgen 1. Texuuueckuii aHa-
JIN3
1.1. | CoBpemenHble Hampasie-
HHS B XHMHYECKOM aHa- 8 5 10 20 6
JIn3e. Knaccudukanus
METOIOB.
1.2. | Ilpuemka. OT60p W TOI-
TOTOBKA MPOO K aHAIH3Y C 5 5 ) 4 6
Y4E€TOM HX arperaTHoro
COCTOSTHHS
1.3. | CratucTuueckue METOIBI
00paboTKM  dKCTIEPUMEH- 2 - 4 6 6
TaJbHBIX JAaHHBIX
Pa3nen 2. «MeToibl ¥ IPUOOPHI
KOHTPOJISI OKPY>KAIOIIEH CPEebD»
Ot6op mpob armocdep-
2.1. | HOTO BO31yXa, BOIBI U - 2 - 2 2
MTOYBBI
WNHucTpymeHTanbHBIE Me-
TOMBI U MPUOOPHI J1abopa-
5o | TOPHOTO  KOHTpOIA  3a- 18 6 4 8 12
TPSI3HCHUS 00BEKTOB
OXpaHbI OKpYXaroien
cpenbl
2.3. | Dxcmpecc-MeTopl - 4 - 4 2
ABTOMaTU3MPOBaHHbIE
2.4. | CHCTEMBI DKOJIOTHMYECKOT0 - 2 - 2 2
KOHTPOJIS
HToro no paznenam: 32 18 18 68 40
Ilpome:kyTOUHAs aTTECTAIUA - - - 0,35 35,65
Bcero 144




3a04Hasi gopma 00y4eHHsI

No HaumenoBanue pa3nena LA . CamocTosiTenbHas
n/n JUCLMITIAHEI e s Al KOHTAKTHOH pabota
paboTsI
1 | Beenenue B kypc «MeTto-
Il ¥ npubopbl koutpouss | 0,5 - - 0,5 15
OKpY>Karollel cpeaph»
Pazgean 1. TexHuueckuil aHa-
T3
1.1. | CoBpeMeHHbIE HaIpaBiie-
HHA B XMMHYECKOM aHa- | g 4 45 20
Jm3e. Knaccudukarus
METO/JIOB.
1.2. | Ilpuemka. OTOOp ¥ TOI-
TOTOBKa MPOO K aHAIH3Y C 05 ) 05 22
YY4ETOM HX arperatHoro
COCTOSIHUS
1.3. | CratucTHuecKue METOIbI
obpaboTtku skcnepumen- | 0,5 - 0,5 12
TaJIbHBIX JJAHHBIX
Paznen 2. «Metoasl u ipuOopbI 56
KOHTPOJISI OKPY>KAIOLIeH Cpeb»
2.1 | Ot6op mpob6 armocdep-
Horo Bo3ayxa, Boael u | 0,5 - - 0,5 14
MIOYBBI
2.2 | HHCcTpyMeHTallbHBIE Me-
TO/BI M MPUOOPHI J1abopa-
TOPHOTO ~KOHTpOIA 3a- | 4 g ) 5 35 30
IpsA3HEHUs 00BEKTOB
OXpaHBbI OKpYXKaroIIe
cpeapl
2.3 | Dxcnpecc-MeTOoIb - - - - 6
2.4. | ABTOMaTH3UpOBAaHHbBIE
CUCTEMBI KOJOTHYECKOTO - - - - 6
KOHTPOJIS
Hroro no pazaenam: 4 - 6 10 125
IIpomexyTOUHASI aTTECTAIUSI 0,35 8,65
Bcero 144
04HO-3a04Has (popma o0ydeHHs
No HanmenoBanue pazaemna Beero . CamocTosiTenbHas
n/n IUCHUITIAHEL L s 1 KOHTAKTHOH pabora
paboTs!
1 | Beenenue B kypc «MeTto-
apl U npubopsl koutposst | 0,5 - - 0,5 4
OKpY>KaroIlen cpeabl»
Paznen 1. Texuuueckuil aHa-
3
1.1. | CoBpeMeHHbIE HampaBie-
HIA B XHMHYUECKOM aHa- | g p ) ) 05 6
m3e. Knaccugukarms
METOJIOB.




Bcero
No HaumenoBanue paznena 1 3 JIP KOHTAKTHOR CamocTosiTenbHas
/o JMCHMITIAHEI - pabota
1.2. | Ilpuemka. OT60p U mOI-
roTOBKa IPOo0 K aHAJIHU3Y C 05 ) ) 05 10
YY4ETOM HX arperatHoro ’ ’
COCTOSIHUSI
1.3. | CratucTuueckue MeETOIbI
o0pabotku skcrnepumen- | 0,5 - 4 4,5 10
TaJIBHBIX JJAHHBIX
Pa3nen 2. «Metonbl 1 mpubOpsHI
KOHTPOJISI OKPYXKAIOIICH Cpesib»
2.1 | Or6op mpoO arMocdep-
HOoro Bo3ayxa, Boasl u | 0,5 - - 0,5 5
MIOYBBI
2.2 | NucTpymeHTanbHBIE Me-
TOIBI U TPUOOpPHI JTabopa-
TOPHOTO ~ KOHTPOIL  32- | ¢ o 12 4 21 30
TPSI3HEHUS 00BEKTOB ’
OXPaHbI OKpY’Karolen
Cpelibl
2.3 | Dkcmpecc-MeToabl 0,5 - - 0,5 10
2.4. | ABTOMaTHU3WPOBAaHHBIC
CHCTEMBI 3KOJIOTUYECKOTO - - - - 5
KOHTPOJIS
HToro no pasnenam: 8 12 8 28 80
IIpomexyTouHAsI aTTECTAIUS 0,35 35,65
Bcero 144

5.2. Conep:xanue 3aHATHI JJEKIIMOHHOTO THIIA

BBenenue ¢ kypc «Memoowvl u npudopvl KOHMPONA OKPYHcarouweil cpeovl)

Oxpyarcarouas cpeda Kak 00beKm 3K0102U4eCcK020 KOHMPOJIS.

OcCHOBHBIE 3arpsI3HUTENN OKPYXAIOIIeH cpeibl U UX UCTOUYHUKU. HopMupoBaHue 3arpss-
HEHUU B BO3/yXe, Boje, nmouBe. OCHOBHBIE OOBEKTHI aHAIN3a. AHATUTUYCCKUN IIUKII U €r0 OC-
HOBHBIE 3Tanbl. POJb XUMUYECKOTO aHAIK3a B PEIICHUH MTPOOJIeM OKPYKAIOIIEH cpebl.

Ocnognbie cmaouu u XapakmepucmuKku npoyecca KOHMpOois OKpYicaroujell Cpeovl

OT160p npoOBl, MOATrOTOBKA MPOOBI, H3MEPEHNE COCTaBa, 00paboTKa U Mpe/cTaBlIeHUe pe-
3ynapTaToB u3MepeHus. I[IpobooTOop. IlpencraButenbHas mnpoba, CHOCOOBI €€ TMOTy4YeHHUS.
TpaHcropTUpOBKa M XpaHeHue Mpod, crocoOb! nx kKoHcepBupoBaHus. [Ipodomoaroroska. Kon-
[EHTPUPOBAHNE U pa3/ielieHne KaK CTaau MpodormoaroToBku. CBs3b 3Tana mpoOOIOATOTOBKH C
MOCJIEAYIOIUM METOZOM ONPEIEIICHNUS.

OcHosHble mpebosaHus K MemMoOam u CpedCmaeam KOHmMpOJisi OKpyicaroueli cpeobl

TpeGoBanus K BCIIOMOTaTeIbHOMY U UCHBITaTEIbHOMY 000pynoBaHuto. TpeboBaHus K Me-
TOAMKAM BBITIOJTHEHUS W3MEpPEHUN M K cpencTtBam mpobootdopa. TpeOoBaHUS «TEXHUUYECKON
KOMIIETEHTHOCTHY IKOAHATMTUIECKHUX JTabopaTopuit

Paszpen 1. Texnuuecknii aHanus

1.1. CoBpeMeHHbIe HanpaBJieHUus] B XuMu4eckom anajamse. Kinaccnukanusa mero-
J0B.
1.1.1. Cosépemennvie HanpasieHus 8 XUMUYECKOM AHAU3e.
1.1.2. Memoowi.
MeTo/p1, OCHOBaHHBIE HAa PEAKIIUAX B pacTBOpe. MeTo/ibl, OCHOBAaHHBIC Ha PEAKIUIX TO-
TJIONICHUS M3ITydeHus. TepMuUecKre MeTOo bl XapaKTepUCTHKa 00pasIia MpH MOMOITH ONTHYE-
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CKUX METOJ0B. MeTO/bl, OCHOBaHHBIC Ha HMCIIOJB30BaHMHM MAarHUTHOTO MOJS. DJIEKTPOXUMUYE-
CKHe MeToAbl. Meronabl pasneneHus (OcakIeHUE, OKHUCICHHSI-BOCCTAHOBIIEHUS, SKCTPAKIIUA,
xpomarorpadus u T.1.). CpaBHUTENbHAS CTOUMOCTH OCHOBHOTO 000pynoBaHus. Beibop MeTonoB
OTIpe/IeNICHUs] C YYETOM PA3IUYHBIX (PAKTOPOB, BKIIOYAIONINX TOYHOCTH, YPOBEHb KOMIIETEHIIUU
VCIIOJTHUTEIIS.

1.2. Ilpuemka. OTOOP U MOATOTOBKA MPO0 K aHAJM3Y ¢ Y4eTOM MX arperaTHoro co-
CTOSTHUS

O160p 1 MOArOTOBKA MPOO K aHAU3Y C YUETOM MX arperarHoro COCTOSIHUS

1.3. CraTucTuyeckne MeToAbl 00PadOTKH IKCIIEPUMEHTAIbHBIX TaHHBIX

@DaxTopHl, BIUAIOIIME HA MPABIWIBHOCTh Pe3yabTaToB aHanu3a. CTaHIapTHbIE 00pa3Ibl.
Kanmubposka o6opynoBanus. CTaTUCTHYECKHE METOIbI 00pa0OTKH IKCIIEPUMEHTAIILHBIX JTAHHBIX

Pasznen 2. «MeToabl U IpUOOPHI KOHTPOJISA OKPY:KaloLIel cpeab»

2.1. OT00p npod atmMocepHOro BO3ayXa, BOAbI H MOYBbI

2.1.1 Ombop npob ammocgeprozo 8o30yxa

OcHoBHBIE TTPOOJIEMBI aHAJIN3a TOPOJIACKOTO BO3/lyXa, BO3AyXa pabodeil 30HbI, IPOMBIIII-
JICHHBIX U TPAHCHOPTHBIX BbIOpOcOB. CriocoObl U MeTobl 0TOOpa mpod Bo3ayxa. [lornorurens-
HbIE IPUOOPBI, PUIBTPHI, PACXOAOMEPHI, NOOYIUTENN pacxoia. IIEKTPOACIUPATOPHI.

2.1.2 Ombop npo6 600vl.

Bunel npo6. Ot0op npob Ha riyoune. baTomeTpsl.

2.1.3 Ombop npobd nouswi.

OcoOeHHOCTH MOYBBI KaK 00BEKTa OKpYykarotiel cpenbl. [Ipod6oordop. CriocoOsr 1 ycio-
BUA 0TOOpa 1po0. Xumuueckuid coctaB mnous. ['ymycoBbie BemectBa. [lonroroBka npod mouyBsl K
aHaM3y. 3aa9i aHATUTUYECKOTO KOHTpoJis. OnpezenieHue 0000ICHHBIX MTOKa3aTeNeH.

2.2. UHcTpyMeHTAJIbHBIE MeTOAbl U NMPHOOPbI KOHTPOJISI 3arpsi3HEHUs] 00bEKTOB
OXpaHbI OKpPY:KaIoIIeil cpeabl

2.2.1 Knaccughuxayus memooos KOHmMpo.isa napamempos oKpyicaroujeti cpeobwl.

KoHTakTHBIE, AUCTAaHIMOHHBIE, OHONIOTHYeCKHe MeTobl. CyIIHOCTh METOJIOB, KOHTPO-
JIUpyeMble O0BEKThI, MTPUHIMITBI (YHKIIHOHUPOBAHUS CPEJICTB KOHTPOJISL.

2.2.2 Qusuxo-xumuueckue OCHOBbl Memo008 KOHMPOJsl NPUOPUMEMHBLX 3A2PA3HEeHUl
OKpydHrcaroufeli cpeowl.

OCHOBBI CIIEKTPATBHBIX, XPOMATOTPAPHUECKUX U ITEKTPOXUMHUECKUX METOIOB.

2.2.3 Texnuueckue cpedcmea MOHUMOPUHEA B030VUIHOU CPedbl, B00HOU Cpedbl U NOY8.
["a30aHanmm3aTOphl, aHAIM3ATOPBI JKUIKOCTEH, aHATU3aTOPBHl TBEPABIX M CHITYYUX BEIIECTB.
[TpuHIMIIBI NeHCTBUSA, TEXHUYECKUE XapaKTEePUCTUKU, 00IACTH TPUMEHEHUSI.

2.2.4 Memoouueckoe u mexnuueckoe obecneduenue aHarumuieckol annapamypol YHU-
8ePCANIbHO20 HA3HAYEHUS (MHO2OKOMNOHEHMHbIU aHANU3 OKpYJcalouell cpeobsl). aTOMHAst U MO-
JEeKyJsIpHAsT CHEKTPO(POTOMETpHs, Ta30BbIE M JKUIAKOCTHBIE Xpomarorpadbl, YHHUBEpCAIbHBIC
MHOT'OKaHaJIbHbIE KOMIIBIOTEPHBIE CUCTEMBI KOHTPOJIS OKPY>KaIOLIEeH Cpebl.

2.3 Jlucmanyuonusvie mMemoovl KOHMPOIS OKpyycaowel cpedvl. adPOKOCMHUUECKHE U
reo(u3nYecKre METO/Ibl HEKOHTAKTHbIE HAOIIOACHUS U KOHTPOJIS 32 0OBEKTaMH OXPaHbl OKpPY-
xaromei cpenpl. IlaccuBHBIE W aKTHBHBIE CPEACTBa HEKOHTAKTHOTO KOHTPOJIsi. HeKOHTaKTHBIHI
KOHTPOJIb aTMOoc(hepsl (aKyCTHUECKHE U JIUJApHbIEe METO/IbI). HEKOHTaKTHBIN KOHTPOIb MPUPO-
HBIX BOJ (paJIMOJIOKAIMOHHBIH, PaTUOSPKOCTHOW U (IIyOPECIICHTHBIH MeTo/Ibl). HeKOHTaKTHBII
KOHTPOJIb COCTaBa, CTPOCHUSI U COCTOSIHUSI MAaCCUBOB T'OPHBIX MOpO/ (celficMopa3Beka, MarHu-
TOpa3BeJiKa, AJIEKTpOpa3Be/ika, TepMOpa3BeIKa pajapHas adpocheMKa, BU3yalbHas chéMKa ((o-
TO-, TelNe-), iAepHas reopusnka, reoakyCTu4eckue u T.1.). TexHuueckue cpeicTBa AMCTaHIIMOH-
HOTO MOHHUTOPHHTA

2.3. Dkcnpecc-MeToabI

2.3.1 Unouxamopnvie cucmemvl (meopemuyeckue 0CHOBbL)

Okcrpecc-MeTobl (MoHATHE, Kinaccudukanus). TecT-cpencTBa, NpUMepbl UCHOIb30BA-
Hud. Jlosumerpsl. [IpuHIUIT NENCTBHS U IPUMEPBI UCIIOIB30BAHUS I03UMETPOB.

2.3.2 OnepamusHulil ananiu3 o0vbeKmos 0Xpansbl OKpyicaujeli cpeovl
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MPUMEHEHHUEM TECT-CpeICTB. MeTposiornyeckas OlleHKa U3MEpEeHUH.

5.3. Tembl U GopMBbI 3aHATHIA CEMUHAPCKOT0 THIIA

MGTOI[I:I KOJIMYECTBEHHOM OICHKHU OMPCACICHUA COACPKAHUA 3arpA3HAIONINX BCUICCTB C

2.4. ABTOMATH3HPOBAHHBbIE CHCTEMBbI IKOJIOTHYECKOT0 KOHTPOJISA

2.4.1 Knaccughuxayus asmomamusuposanHvix Cucmem 3K0a102u4ecKko20 KOHMpOois
AHanu3aTopel: TUCKPETHBIE, MPOTOYHBIC, IEHTpUdYK)HBIC. JleTekTopsl. JlabopaTopHbIe
poOOThI. XMMHUYECKHE U ONTUYECKUE CEHCOPBI: Ha3HAUYCHUE, MPUHLUI AeicTBUA. [lennucTopsl.
Onrtposl.
2.4.2 Ilpumepsvt ucnonv3o8arus
OcHOBHBIE CIIOCOOBI OCYIIECTBICHUSI MPOU3BOJICTBEHHOI'O aHAIHM3a C MCIOJIh30BAHUEM
ABTOMATHU3UPOBAHHBIX CHCTEM.

YyeOHbIM IUIAHOM M0 IUCLMITTHE NPETyCMOTPEHbI IPAKTHHUECKHE 1 JIA00PATOPHbIE 3aHSTVSL

TpynoéMkocTs, yac

B TOM YHCJIC
TR TE RN dopma BCEro B (hopMe NPaKTUUECKOM
Ne MPOBEICHUS MOATOTOBKHU
JTUCIUTUTAHBL (MOJTYJIS)
3aHATHA OYHO- OYHO-
ounas | 20" | saou- | oumam | 200 | 3a0u-
HasA R Hasda R
Paznen 1.1. CoBpemeHHBIE
| | HAUpaBieHUA B XHMHYECKOM naboparopHas 4 i i 4 i i
ananmusze. Knaccudukauus me- pabota
toz10B (Tema: 1.1.2. Meroppl)
Pazgen 1.1. CoBpemeHHbBIE
o | HANPABIEHHUS B XHMHYECKOM nabopaTopHas 6 4 i 6 4 i
anaymze. Kiaccudukanus wme- pabora
tooB (Tema: 1.1.2. MeTtoanl)
Pasnen 1.1. CoBpeMmeHHBIE
3 | HANpaBICHUA B XMMHYECKOM | NPAKTHYECKAs 2 i 2 i i i
ananmusze. Knaccudukanus me- pabota
Toz10B (Tema: 1.1.2. Metopl)
Paznen 1.2. [Ipuemka. O160p 1
4 | moaroroska npo0 K aHaiIM3y C | MpaKTHYECKas 2 i 2 i i i
YU4E€TOM HUX arperaTtHoro co- pabota
CTOSTHHS
Paznen 1.3. Crarucruueckue
nabopaTtopHas
5 | meroabl 00pabOTKM dKCHEpH- pabora 4 - 4 4 - 4
MEHTAJILHBIX JTAHHBIX
Paznen 2.1. Ot6op npo6 atmo-
6 | chepHoro BO3myxa, BOJBI U | KEWc-3aqaHHC 2 - - - - -
MOYBBI
Pazmen 2.2. WHcTpymeHTalb-
HBbIE METOJbl U MPUOOPHI KOH-
TPOJS 3arps3HEHUS OOBEKTOB
OXpaHbl OKPYXKAIOMIEH CpEIbl
(mema 2.2.2 Du3zuko-
7 | Xumuyeckue OCHOBbL Memo- na6opgTopHaﬂ 4 2 4 4 2 4
008 KOHMPOJSL NpUOpuUmem- pabota
HbIX 3A2PA3ZHEHUU OKPYIHCaro-
wetl cpedvl. DnekmponHas
CHEeKMPOCKONUSL)
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HaumenoBanue pa3nena
JUCIUTUIAHBI (MOIYJIIA)

®dopma
IIPOBEIECHUS
3aHATHSL

TpynoéMKocTs, 4ac

B TOM YHCIIE
B (hopMe MPaKTUIECCKOMH
MOJATOTOBKH

BCECIO

OYHaA

OYHO-
3a04-
Has

OYHO-
3a04-
Has

3a04-
Has

3a04-
Has

OYHaA

Paznen 2.2. NHcTpyMeHTalb-
HbIE METOJbI M MPHOOPHI KOH-
TPOJIA 3arps3HEHUs] OOBEKTOB
OXpaHbl OKPY)KAIOIIEH CpeIb
(mema 2.2.2 Du3zuxo-
Xumuyeckue OCHO8bl Memo-
0068 KOHmMpPOAs Npuopumem-
HBIX 3A2PASHEHUL OKPYHCAI0-
wetl  cpedvl.  DnekmponHas
CHEeKMPOCKONUSL)

HpaKTHYeCKast
pabora

Pazpgen 2.2. MuHctpymeHTanb-
HBIC METOJbl U TPUOOPHI KOH-
TPOJSL 3arps3HEHUsT OOBEKTOB
OXpaHbl OKPYKAIOLICH CpeIbl
(mema 222 Du3zuxo-
Xumuyeckue OCHOBbl Memo-
008 KOHMPOJS Npuopumem-
HbIX 3A2PA3HEHUll OKPYHCalo-
weti cpeovl. Amommnas cnek-
MPOCKONUL)

HpaKTHYeCKast
pabora

10

Paznen 2.2. UncTpymeHTab-
HbIE METOJbl U MPUOOPHI KOH-
TPOJI 3arpsi3HEHHsT OOBEKTOB
OXpaHbl OKpY’KaloIIel Cpeabl
(mema 2.2.2 Du3zuxo-
XuMuueckue OCHOBbl Memo-
008 KOHMPOJS npuopumen-
HbIX 3A2PA3HEHUU OKPYIHCaro-
weti cpeovl. Xpomamoepagpu-
yecxkue Memoovl UCCNe008a-
HUS)

MpaKTU4ecKast
pabota

11

Paznen 2.3. Dkcmpecc-MeTo bl
KOHTPOJIS 3arps3HCHUs 00BEK-
TOB OXpaHbl OKpYXKaroLIEn
CpeIibl

KEWc-3a1aHue

12

Pazpgen 2.4. ABromaTtuzupo-
BAaHHBIC CHUCTEMBI DJKOJIOIM4c-
CKOT'0 KOHTPOJIS

KEWc-3a1aHue

HToro:

36
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5.4. leTaau3anusi CaMOCTOATEJILHOH padoThI

TpynoeMKocCTh, yac

Ne HanmeHnoBanue paznena Bun camocTosiTensHOM O4HOE | 32049- | OYHO-
- JUCHIUTUTAHBI (MOIYIIN) paboThI HOE 3204-
HOC
Benenue B kypc «MeTobl 1 IpruOOpbI N
1 . W3ydenue marepuana nekuuit | 2 15 4
KOHTPOJIS OKPYKAIOIIEH CPeIbD»
Pazpnen 1.1. CoBpeMeHHbIE HampaBJie- [ToaroroBka k ormpocy mo
HUSI B XUMU4ecKoM ananuze. Kiaccu- TeMe J1a0opaTOpHON U MpaK-
2 (buKanms METOI0B. TUYECKOU paboTaM, 3anura 6 20 6
OTYeTHBIX MaTepuanos. [lon-
TOTOBKa K TECTOBOMY KOH-
TPOJIIO
Paznen 1.2. [Ipuemka. Ot60p 1 noaro- [ToaroroBka k orpocy no
TOBKa MPO0 K aHaJM3y C yYETOM UX ar- | TeMe MPaKTU4YeCKoi paboThl,
3 | peraTHOro COCTOSIHUS 3al[MTa OTYECTHBIX MaTepHa- 6 22 10
noB. [ToaroroBka K TeCTOBO-
My KOHTPOJIIO
Paznen 1.3. CraTucTiueckue MeTo b1 [ToaroTroBka K orpocy no
00pabOTKN IKCTIEPUMEHTAIILHBIX JaH- TeMe J1a0opaTopHON paboTHI,
4 | HBIX 3al[MTa OTYETHBIX MaTepHa- 6 12 10
noB. [ToaroroBka k TecToBO-
MY KOHTPOJIIO
Paznen 2.1 Ot6op mpob armocdeprnoro | M3ydenue matepuana JeKIuii
5 | BO3IYyXa, BOJBI H MOUBbI [MoaroToBka mpe3eHTauu U 4 14 5
JOKJIa/1a TI0 MHIUBHyalb-
HOM TeMe Kelc-3aIaHns
Paznen 2.2. UHcTpyMeHTaNbHBIE METO-
JIbI ¥ IPUOOPBI KOHTPOJIS 3arpsiI3HEHUS
00BEKTOB OXpaHbl OKpYyXkaromie cpensl | [loaroroBka k 1abopatopHoit
6 | (mema 2.2.2 @usuxo-xumuueckue oc- paboTe ¥ 3aIuTe OTYETHBIX 4 6 5
HOBbl MEMO0008 KOHMPOJIA NPUOPU- MaTepHasoB.
MEeMHbIX 3A2PAZHEHUL OKpYICaroujeli
cpedvl. DNeKmMpOHHAsL CNEKMPOCKONUSL)
Paznen 2.2. UHcTpyMeHTaNIbHBIE METO-
[ToaroroBka K MpakTHYECKO-
JIbl ¥ IPHOOPBI KOHTPOJIS 3arpsi3HEHHS
. MY 3aHITHIO U 3aIUTE OT-
00BEKTOB OXpaHbI OKPYKAIOIIECH Cpe/Ibl deTHBIX MaTEpHAIOB. TIOMT0
7 | (mema 2.2.2 @usuxo-xumuueckue oc- p ’ 2 6 5
TOBKa K TECTOBOMY KOHTPO-
HOBbl MeMO0008 KOHMPOJIA NPUOPU-
. . JIIO TI0 TEME MPAKTUYECKOrO
MEemHbIX 3a2PA3HEHUL NPUPOOHOU cpe-
3aHATHS
Obl. DIeKMPOHHAsL CNEKMPOCKONUSL)
Paznen 2.2. UHcTpyMeHTaNIbHBIE METO-
[ToaroroBka K mpakTHUYECKO-
JIbl ¥ IPHOOPBI KOHTPOJIS 3arpsi3HEHHS
. MY 3aHITHIO U 3aIUTE OT-
00BEKTOB OXpaHbl OKPYKAIOIIEH CpeJIbl deTHBIX MaTepraos. Tloro
8 | (mema 2.2.2 @usuxo-xumuueckue oc- p ‘ 2 8 10
TOBKa K TECTOBOMY KOHTPO-
HOB8bl MeMOo008 KOHMPOJIsl NPUOPU-
. . JIIO TI0 TEME MPAKTUIECKOTO
MEeMHbIX 3A2PAZHEHUL OKpYIHCarouyeli
3aHATUSA
cpedvl. AmoMHas. cneKkmpoCcKonusi)
Paznen 2.2. UnctpymenTaibHbie MeTO- | [loAroTOBKA K MPaKTUYECKOM
g |AwlH pUOOPHI KOHTPOJISI 3arpsI3HEHUS paboTe ¥ 3aIuTe OTYETHBIX 4 10 10

00BEKTOB OXpaHbI OKPYKAFOIIEH CPE/IbI
(mema 2.2.2 Qusuko-xumuueckue oc-

marepuanos. [loaroroska k
TECTOBOMY KOHTPOJIIO
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TpynoeMKocCTh, yac
e HaumenoBanue pa3nena Bung camocTosTensHOM OYHOE | 3aou- OYHO-
JUCHIUTUTAHBI (MOJTYIIN) paboThI HOE 3204-
HOC
HOBbL MeMO008 KOHMPOTIA NPUOPU-
MEMHbIX 3A2PAZHEHULL OKPYAHCAIowell
cpedvl. Xpomamoepaghuueckue memo-
Obl UCCTICO0BAHUSA)
Paznen 2.3. Okcnpecc-MeToAbI KOH- Nsyuenune maTepuana jgek-
10 | PO 3arpA3HEHMA 00BEKTOB OXpaHBI uuid. [ToaroroBka npe3eHra- 2 6 10
OKPYXKarOLIEH Cpeabl IIUHM U JTOKJaja 110 WHIUBH-
JlyaTbHOM TeMe Kelc-3a1aHust
Paznen 2.4. ABroMmatuzupoBaHHble cu- | [loaroroBka npe3eHTalu U
11 | crembl 3KOJTOrHYECKOTO KOHTPOJIS JOKJTaJIa TI0 MHAWBUyajTh- 2 6 5
HOU TeMe KeHC-3a1aHus
[ToaroroBka kK MPOMEKYTOUHOMN N3yuenune Matepuana JeKun
1p | arrecrauuu (ax3amen) U TIPaKTUYECKHUX PaboT, - 3565 | 865 | 3565
TCPATYPHBIX HCTOUYHUKOB B
COOTBETCTBUM C TEMATUKOMI
Hroro: 75,65 |133,65 |115,65
6. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecrieYeHHs 10 M CHUILTHHE
OcHoOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
iji ABTOp, HANMEHOBaHUE H3£§§Ha IIpumeuanue
OcHoBHasi yyeOHasi IuTEPaTYpa
Psa6yxun, FO.W. DnekrporHas aOCOpOIMOHHAS CIIEKTPOCKO-
nus B opranumdeckoid xumuu / FO.M. PaOyxun. — Cankr-
Herepbypr: Jaus, 2023. 284 c. —ISBN 978-5-507-44742- IlonroTeKcToBELH
1 | 8.— Tekct: 37eKTpOHHBIN// DnekTpoHHO-OMOMMoTeyHas cu- | 2023 ﬂocl};n;r;ﬁ;xoﬂe
crema «JIanb»: [caiit]. - URL: " Hapomof
https://e.lanbook.com/book/276614 — Pexwum goctyma ajs aB-
TOPU3UP. MOJIB30BATEIICH.
Komntoxos, B.}O. Xpomarorpadus: yue6nuk / B.}FO. Konroxos.
Canxkr-IlerepOypr: Jlanp, 2022. 224 c. — ISBN 978-5-8114- ToTHOTeKCTOBLIIA
5 1333-1. — TekcT: 31eKTPOHHBIN// DIEeKTpOHHO-OUOINOTEeUHAs oQpp | MocTym mpu Bxoze
cucrema «JIaabX: [caitT]. - URL: 110 JIOTHHY
https://e.lanbook.com/book/210989 — Pexxum moctyma s aB- 1 napoo*
TOPU3UP. MOJIB30BATEIIECH.
XKebenrsie, AWM. Ananutudeckas xumus. MHcTpymeHTamb-
Hble METOJbl aHanu3a: ydeOHoe mocodbue / A.U. YKebGeHrtses,
AK. Xepuocek, N.E. Tanyrs. Munck: HoBoe 3uanwue, 2021. TommoTexcTosEId
3 |~ 360 c. - ISBN 978-985-24-0152-4. ~Tekcr: onextponnpiii// | 2021 | "7 DY BYOAS
OnekTpoHHO-0nbaMoTeuHas cucteMa «Jlanwp»: [caiit]. — URL: " naponm};
https://e.lanbook.com/book/171188
— PexxuM foctyna: Juist aBTOpU3. MOJb30BaTENICH.
Ananmutrdeckas Xxumus: ydeOHuk: B 3 Tomax / H.B. Anos, U.A.
Bacunenko, M.A. Tonpamrpax [u Ap.]; mon pemakimeir A.A. IlonnoTexCTOBEI
4 | Nmenko. — MockBa: ®UBMATIINUT, 2020. Tom 2: Uuctpymen- | 2021 Hoci{?ﬂgﬁ}?xoﬂe
TanbHBIE MeToAbl aHanmu3a. Yacts 1. 2020. — 472 c. — ISBN 978- " Hapomf
5-9221-1866-8. —Tekct:  SneKTpOHHBI  //  DJIEKTPOHHO-
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https://e.lanbook.com/book/276614
https://e.lanbook.com/book/210989
https://e.lanbook.com/book/171188

oumommoTeunas  cuctema  «JlaHb»:  [caWiT]. — URL:
https://e.lanbook.com/book/185621 — Peskum mocTyra ist aBTO-
pHU3Hp. OJIb30BaTEIIEH.

Cuaiinep, JI.P. BBeneHue B COBpEMEHHYIO KUIKOCTHYIO XpoMa-

torpadu: yuebnuk / JI.P. Cuaiinep, [1.V. Jonan. M.: Texnocde- ToMHOTEKCTOBE
5 pa, 2020. 960 c. — ISBN 978-5-94836-600-5. — Tekct: 3mek- 2020 JIOCTYII OpU BXOJ1€

TPOHHBIN// DICKTPOHHO-OMOIMOTEUHAsE crucTeMa «JIauby: [caiT]. TI0 JIOTHHY

— URL: https://e.lanbook.com/book/181232 1 maposo™

— PexxuM nocTtyna [ aBTOpU3HP. MOJIb30BATENEH.

JlonoiHNTeIbHASL yUeOHasl IUTepaTypa

HonronocoB, A.M. KosioHo4Hasi aHaTuTHYeCKas XpomaTorpa-

(bus: mpakTHKa, TEOpHUs, MoJeaupoBaHue: MoHorpadus / A.M.

Honronocos, O.b. Pynakos, A.I'. IlpynkoBckuii. 3-e u31., TToMHOTEKCTORLII
6 | CTep: Cankr-IlerepOypr: Jlanb, 2022. 468 c. — ISBN 978-5- 002 | AOCTYN 1pH BXOZIC

8114-9018-9. — Tekct: ANEKTPOHHBIA //  DIEKTPOHHO- 110 JIOTUHY

oubamoreynas cuctema «Jlamb»: [cair]. — URL: 1 maporo*

https://e.lanbook.com/book/183603 — Pexum mocrtymna ajs aB-

TOPU3HP. TOJTH30BATENCH.

bacos, B.H. Ananutuka. DJIeKTpOXUMHYECKAE METO/bI aHAN3A:

ydyeOHO-MeToanueckoe mnocobue / B.H. Bacos, A.B. Bacos. [oMHOTEKCTORbII
7 [Tepmp: [THUITY, 2015. 79 c. — ISBN 978-5-398-01508-9. — 2015 JIOCTYI IIPU BXOJIE

TekcT: 92JeKTpOHHBIN// DIIEKTPOHHO-OMOIHOTEYHAs] CcHUCTEMa 10 JIOTHHY

«Jlauby»: [caiir]. — URL: https://e.lanbook.com/book/160931 — u napoio*

PexxuM ocTyma a1t aBTOpU3Hp. NOJIh30BATENCH.

Crrues, C.H. BricokoaddhekTrBHas KUAKOCTHAS XpoMaTorpadus:

aHANMTHKA, (U3HYecKas XHUMUS, PACIO3HABAHUE MHOTOKOMIIO-

HEHTHBIX cucteM: yueOHoe mocooue / C.H. Corues, B.A. I'aBpu- O ———
g |7uHa. Cankt-IlerepOyp: Jlans, 2022. 256 c. — ISBN 978-5- oQpp | AOCTYN npH BXOzE

8114-1377-5. — Tekcr: SJEKTPOHHBIA //  DIEKTPOHHO- 1O JIOTHHY W Ma-

OHOINOTEUHAS crucreMa «JIaHBY: [caitT]. URL.: pomo*

https://e.lanbook.com/book/211127 — Pexxum aoctyma [uisi aBTO-

pU3UP. OJIB30BATENECH.

ATOMHO-3MHUCCUOHHASI CTICKTPOMETPHS C MHAYKTUBHO-CBS3aHHON

mia3moit: yueonoe nocobue / E.C. Ilonosa, C.B. MopxkyxuHa, 5

B.K. 3yeB, A.M. Mopxyxun. [ly6Ha: ['ocyapCcTBEHHBIN YHUBED- TlonHOTeKCTOBEI
9 | curer «JIybma», 2019. 56 c. — ISBN 978-5-89847-588-8. — | 2019 | "¢ IPH BYOAE

TexkcT: dNeKTpOHHBIN/ DIEeKTPOHHO-OMOIMOTEYHAsT CcHUCTeMa - Hapomi

«Jlanb»: [caiit]. —— URL.: https://e.lanbook.com/book/154499 —

Pexxum J0cTyna Juis aBTOPU3MP. M0JIb30BaTEICH.

buoTtecToBbIi aHaNM3 - WHTErPalbHBIA METO]| OLICHKH Ka4yecTBa

00BEKTOB OKPYIKAIOIIEH Cpe/Ibl: yueOHO-MeTOIuuecKoe mocooue / 5

A.l'. Byonos, C.A. Byiimoa, A.A. 'y, T.B. U3BekoBa. Hsa- TlonHoTeKCTOREH
10 | noso: UI'XTY, 2007. 112 c. — ISBN 5-9616-0237-0. — Texcr: | 2007 | 7% /P BOA¢

ANEKTPOHHBIN// DNeKTpOHHO-OubnMoTeuHas cucrema «JlaHb»: " r[apon}o}’,“

[caiiT]. — URL.: https://e.lanbook.com/book/4489 — Pexwum mo-

CTyIa Il aBTOPHU3UDP. TOJIB30BATEIEH.
11 | Anronenko, E.}O. MHcTpymMeHTanbHbIE METObI aHanu3a (OIm-

THYECKHE U dJIeKTpoxumudeckue) [Tekct]: yueOHOe mocooue /

E. IO. Antonenko, b. H. [Ipukep, A. C. Muxanes; [pem.: . I1. 2011 52 oK.

AnnponnukoBa, H. Ctoxko]; Munobpuayku Poccun, Ypan.
roc. JjecotexH. yH-T. - Exarepunoypr: YI'JITY, 2011. - 98 c. :
wi. - bubnuorp.: c. 95. - ISBN 978-5-94984-359-8

* MpeKAC 4EM l'[pOﬁTH 10 CCBLIIKE, H€O6XO,HI/IMO BOWTH B CUCTEMY
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https://e.lanbook.com/book/185621
https://e.lanbook.com/book/181232
https://e.lanbook.com/book/183603
https://e.lanbook.com/book/160931
https://e.lanbook.com/book/211127
https://e.lanbook.com/book/154499
https://e.lanbook.com/book/4489
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0

OYHKIMOHUPOBAHHUE DJICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOIMMH CPEICTBAMH HH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnprii o0yqaromuiicst oGecriedeH T0CTyIoM K 3JEKTPOHHOW OMOIMOTEUHON cucTeme
YTJITY (http://lib.usfeu.ru/), ynuBepcanpHas Oa3a mganHbix East View (OO0 «HMBHCy)
https://dlib.eastview.com/browse/udb/12 , bC Wznarenscta Jlans http://e.lanbook.com/, 35C
Yuupepcurerckas oubaroreka onaita http://biblioclub.ru/, conepxamux u3gaHus M0 OCHOBHBIM
U3y4aeMbIM JHUCIUIUIMHAM ¥ C(HOPMUPOBAHHBIX 1O COIVIACOBAHHUIO C MPaBOOOIAATEISIMUA yueO-
HOM M y4eOHO-METOANYECKOM JIUTEePaTYyPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

1. CnpaBouno-nipaBoBas cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru/).

2. CnpaBouHo-npaBoBas cucremMa «Cuctema 'APAHT». CBoGoaHbIii mocTyn (pexum
noctyna: http://www.garant.ru/company/about/press/news/1332787/).

3. IIporpammuas cuctema sl OOHAPYKEHHSI TEKCTOBBIX 3aMMCTBOBAaHUH B YYEOHBIX W
HayuHbIX padoTax «Antumaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bl JAHHBIX

1. DNeKTpOHHBIA (HOH MPABOBBIX M HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB // AK-
nuoHepHoe obmectBo «MHpopmanmonnas kommanus «Koaekc» (https://docs.cntd.ru/). Pexum
JIOCTYTIa: CBOOOIHBIH.

2. OdunmanpHblii UHTEpHET-TIOpTa HpaBoBoit uH(opmanuu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTIa: CBOOOTHBIN

3. baza mojHOTEeKCTOBBIX U OMOJIMOrpadUIECKUX ONMCAHUN KHHUT M TICPUOJHUUCCKUX U3-
nmanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctyma: cBoOOHBIN

4. VapopMalMOHHbIE CHCTEMbI, OaHKH JIAHHBIX B O0JIACTH OXPaHbl OKPYKAIOIMICH CpelIbl
U TIPUPOJIOTIONB30BaHus — PesxxuM moctyma: http:/MUHOPUPOABIPO.pd

5. NuadopmanmoHHas crucTeMa «TEXHOPMATHB». — Pexum Jocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexkrponHas 6ubnmoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

7. TIporpammsr aist sxonoroB ECOReport. — Pexxum moctyna: http://ecoreport.ru/ ;

8. Undopmanmonnsie cucremsl «buopasHoobpasue Poccum». — Pexum nocryna:
http://www.zin.ru/BioDiv/

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbhblii 3ak0H «O0 oxpaHe okpyxaromeit cpens» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C w3m. um pom., Bcryn. B cuiay ¢ 01.01.2021. — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FE8SA01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&N=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanbhbiit 3akoH «O0 oxpane armocdepHoro Bozmyxa» ot 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). - Pexum JocTyna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400CO0CB75CA1BFAA&Mode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. MenepanbHblil 3ak0H «O0 0TX0/1aX MPOM3BOJCTBA U MOTpedIeHUs» oT 24 uroHs 1998
r. No 89-®3 (pen. ot 07.04.2020). C u3m. u nom., BcTy. B cuity ¢ 14.06.2020. — Pexxum moctyma:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4AFEAG85E43BD91&mode=splus&base=RZR&N=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. ®enepanbHblil 3aK0H «O0 0c000 OXpaHIEMbIX PUPOAHBIX TEPPUTOPUAX» OT 14 mapTa
1995 r. No33-03 (pen. oT 30.12.2020). — Pexxum JOCTYyTIa:
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http://lib.usfeu.ru/
https://dlib.eastview.com/browse/udb/12
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio

https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=82380137503398149091268725&cacheid

=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&Nn=372890&rnd=61B

B4DBBDBB4934B5196112E78BCA831#mc4300cqja

7. ®OHJ OLIEHOYHBIX CPEACTB AJIsl IPOBeIeHUs IPOMEKYTOYHOH ATTeCTAMHN 00y4ar0IIUX-
csl 10 JMCHHUIIMHE
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHHeM 3TanoB X (POPMHPOBaHHS B Ipolecce

0CBOEHNs1 00Pa30BaTeJIbHOI MPOrpaMMbl

dopmupyemble KOMIETEHIIMH

Bun u popma xoHTposs

IIK-3. T'oToB pa3pabareiBaTh IJIaH MEPOIPHSI-
THH [0 OXpaHE OKPYXAIOLIeH Cpeibl Ha OCHOBE
JaHHBIX  3KOJOTr0-aHATUTUYECKOTO  KOHTPOJIS
HOPMHUPYEMBIX HapaMeTpOB M XapaKTEPUCTUK
KOMIIOHEHTOB OKPY)KAIOIIEH Cpeapl B OpraHu3a-
v,

IIpoMe:KyTOYHBIN KOHTPOJIb: KOHTPOJIb-
HBIE BOIIPOCHI K DK3aMEHY

Texkymuii KOHTPOJIb: TECTUPOBAHUE,
OIIpPOC, 3aIUTa OTYETHBIX MAaTEPHAJIOB 10
MPAKTUYECKUM U JIAOOPaTOPHBIM paboTam,
IOArOTOBKA IIPE3CHTALMN U JOKJIA/1a 10 UH-
JTMBUIYAJIBHOUN TEME KENC-3aJaHuI

IK-4. ['oTOB 000CHOBBIBaTH CHHKEHUE IKOJIO-
THYECKUX PUCKOB MPH PaCIIUPEHUH, PEKOH-
CTPYKLMH U BHEJPEHUU HOBBIX IKOJOTUYECKU
0e30MacHbIX, 3HEPTO- U pecypcocOeperaonmx
TEXHOJIOTUH U YKOOHO3AIUTHOTO 000Py10Ba-

IIpomekyTOUHBIH KOHTPOJIb: KOHTPOJIb-
HBIE BOMPOCHI K IK3aMEHY

Texkymmii  KOHTPOJb:  TECTUPOBAHUE,
OTpOC, 3alliTa OTYETHBIX MAaTEpPUAIOB IO
NPaKTHUYEeCKUM U J1a00paTOpHBIM paboTam,

HUS MOATrOTOBKA NMPE3EHTAMU U JTOKJIaaa M0 UH-

JVBHIyaJIbHOW TeM€ Keilc-3aJaHui

7.2. Onucanue noka3aresjiedl 1 KpUTepueB OLEHUBAHUA KOMIIETEHIIUI HA Pa3JIMYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE LKA OLIEHUBAHUA

Kpurepun oneHMBaHUSI YCTHOIO OTBeTa HAa KOHTPOJbHbIE BOINPOCHI JK3aMeHa
(MpoMeKyTOUHBIH KOHTPOJIb, popMupoBanue komnerenuuii [K-3, ITK-4)

«5» (omauyHo) — NaH NOJHBINA, Pa3BEPHYTHI OTBET Ha MOCTABJICHHBIN BOIIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKeE-
HUSl TEMBI; B OTBETE MIPOCIIEKNUBAETCS YETKasl CTPYKTYypa, JJOTH4ecKas 1ocyie10BaTeIbHOCTb, OT-
pakaroIasi CylIHOCTb pacCKpbIBa€MbIX MOHATHUH, TEOPHi, siBJIeHUN. 3HaHUE 00 00BEKTE AEMOH-
cTpupyercs Ha (hOHE TOHMMAHHUS €T0 B CUCTEME JJaHHOM HAYKU U MEXAUCUUIIMHAPHBIX CBSA3EH.
OTBeT M3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) — naH NOJHBIN, Pa3BEPHYTHI OTBET HA MOCTABICHHBINA BOMPOC, MOKA3aHO
YMEHHME BBIIEIUTh CYIIECTBEHHbIE M HECYIIECTBEHHbIE IMPU3HAKU, NMPUYUHHO-CIIEICTBEHHBIE
cBsi3u. OTBET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0’KEH B TePMHUHAX Hayku. OJHAKO JOMylile-
Hbl HE3HAUUTEIbHBIEC OMIMOKM MM HEI0YEThl, UCIIPaBICHHbIE OaKalaBpOM C MOMOLIBIO «HABO-
JSIIIUX» BOIIPOCOB;

«3» (vOosnemeopumenvHo) — JaH HETOJHBIA OTBET, JIOTUKA M MOCJIC0BATSILHOCTh U3-
JIOKEHUsI UMEIOT CYIIECTBEHHbIE HapylleHus. JlonmymieHsl rpy0Oble OMMOKK MpU ONpeAeIeHUn
CYILIHOCTH PacKpbIBa€MbIX MOHATHI, TE€OpUH, SBICHUI, BCIEICTBUE HEMOHUMaHuUs OakajIaBpoM
UX CYIIECTBEHHBIX U HECYIIECTBEHHBIX NMPH3HAKOB U CBsA3ei. B OTBETE OTCYTCTBYIOT BBHIBOIBI.
YMeHue packpbeiTb KOHKpPETHBIE MpOsBIEHUS OOOOUIEHHBIX 3HaHWH He TMokKa3aHo. PedeBoe
odopmieHue TpedyeT MonpaBoK, KOPPEKIHH;

«2» (Heyoosremeopumenbho) — OaKkajgaBp IEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OC-
HOB IIpe/IMeTa, HE YMEET JIeNaTh apryMEHTHUPOBAHHBIE BHIBO/IbI U IPUBOAUTH PUMEPHI, TOKA3bI-
BaeT ciadoe Bia/ieHne MOHOJOTHYECKON pedblo, HE BJa/ieeT TEPMUHOIOTHEH, MPOSBISIET OTCYT-
CTBHE JIOTHYHOCTHU U TOCJIE0BATEIbHOCTH U3JIOKEHHUS, JeNIaeT OMNOKH, KOTOPhIe HE MOXKET HC-
MIPaBUTh, JJAXKE MIPU KOPPEKIIMH MTPEroJaBaTesieM, OTKa3bIBa€TCA OTBEUATh Ha 3aHATHH.
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Kpurepun oneHnBaHus BHINOJHEHHS 3aJaHUI B TecToBOM ¢Gopme (TeKymmii KOH-
TpoJib, popmupoBanune komnerenuuii IK-3, IK-4)

[To uToram BBHIMIOHEHUS TECTOBBIX 33JaHUN OLIEHKA IPOU3BOIUTCS 10 YeThIpeXOaaIbHON
mikane. [Ipu npaBUIIbHBIX OTBETAxX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OIIEHKA «XOPOULO»;

51-70% 3amaHuit — OLEHKA «V0081emMB8OPUMENILHON,

MeHee 51% - olleHKa «Hey0081em8opumebHO».

Kpurtepuu oueHuMBaHHsI ONpPoOca MO TeMaM JIAGOPATOPHBIX U NMPAKTHYECKUX PadoT
(Tekyummii KOHTPO.JIb, popmupoBanue komnerenuuii I[1K-3, ITK-4):

«5» (omauuno): onpoc cIaH C NEPBOrO pasa; JaH IOJHbIN, Pa3BEPHYTHI OTBET Ha BCE
3aJjaBaeMble IIpernojaBaTesieM BOIPOCHI, TOKa3aHO 3HAHUE U MOHUMaHue TeMbl. OOydaromuics
NPaBUIBHO OTBETHJI HA BCE BOMPOCHI MPH OIPOCE, 3HAET M MOHUMAET XO/1 BBIMIOJIHEHUS MPEICTO-
el 1abopaTopHOM / TPAaKTUIECKON PabOTHI.

«4» (xopowo): onpoc MPONIEH CO BTOPOM MOMBITKY; JIaH MOJHBIN OTBET Ha BCE 3ajaBae-
MbI€ TPEINOoAaBaTeIeM BOIMPOCHL, MOKA3aHO 3HAHWE W MOHUMaHHe TeMmbl. OOydaromuiics npu
OIpoCe NPAaBUJIBLHO OTBETUJI HAa BCE BOIPOCHI C MOMOLIbIO MPENOIAaBaTeNsl, 3HA€T U MOHUMAET
XO/J1 BBIMIOJIHEHUS MIPEICTOSIIIEH Ta00paTOPHOI / TPAKTUIECKON PabOTHI.

«3» (yoosnemeopumenbHo): ONPOC CAAH C TPEThEH MOMBITKH; JaHbI OTBETHI HA TIOJIOBUHY
3aJ]JaBaeMBbIX IpPernoaBaTelieM BOIIPOCOB, OKA3aHO 3HAHUE OCHOBHBIX MOHSITHI TEMbl, BLIHECEH-
HOU Ha OIpoc. B oTBeTe CTyICHTOB OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITH KOHKPETHBIE TIPO-
SBJICHUsS OOOOLICHHBIX 3HAHMM He moka3aHo OOywaromuiicss IMpU HPOXOXKIACHUHU OIpoca Ipa-
BUJIbHO OTBETHJI Ha OOJIBLIYIO YaCTh 3aJ1aBa€MbIX BOIIPOCOB, OJITHAKO, peueBOe O(pOopMIIEHUE Tpe-
OyeT MompaBOK, KOPPEKLUHU; CTYIEHT 3HACT XOJ BHIMOJHEHUS MPEACTOsIIeH J1abopaTopHOi /
PaKTUYECKOH paboTHI.

«2» (neyooenemeopumenvHo): ONPOC HE NMPOWUIEH, CTYIACHT JEMOHCTPUPYET HE3HaHHE
TEOPETUYECKUX OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apryMEHTHPOBAHHBIC BBHIBOJBI U MPHUBOANUTH
MPUMEpBI, OKA3bIBAET cllaboe BJIaJICeHNE MOHOJOTHYECKON pedblo, HE BJIaJICeT TEPMUHOJIOTHEH,
IPOSIBIISIET OTCYTCTBUE JIOTUYHOCTU U MOCJEI0BATEIILHOCTH U3JI0KEHUS, JIeJIaeT OIMOKH, KOTO-
pble HE MOKET UCIPABUTh, JJaXKe MPU KOPPEKIMU MperoiaBaTesieM, OTKa3blBaeTCsl OTBeUaTh Ha
BoTpockl. OOyJaromuiicss HE CMOT OTBETHThH JIa)Ke Ha TMOJOBHHY 33/IaHHBIX €My BOIIPOCOB, HE
3HAEeT X0J1a MPOBEACHMS PECTOsIEH 1ab0paTOPHOH / MPaKTHUECKONW PabOTHI.

Kpurtepuu ouneHuBaHus BHINOJHEHUS MPaKTHYeCKHX (1a00paTOPHBIX) padoT U 3a-
IIUTA OTYETHBIX MATEPHAJIOB (TeKylMii KOHTPOJb, (popmupoBanue komnerenumii 1TK-3,
IK-4)

«5» (omauuno): paboTa BHIIIOJIHEHA B CPOK; O(hopMIIeHNE U coiepKaTeNlbHas YacTh OTYe-
Ta 00pa3LoBbIe; paboTa BHINOIHEHA CAMOCTOATEIbHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHHUS,
3aKJIFOYEHHs U BbIBOJBI. OOyuaromuiicss MpaBUIbHO OTBETHJI HA BCE BOIPOCHI MPH 3alUTE OT-
YETHBIM MaTEpPHAJIOB.

«4» (xopowio): paboTa BBINOJIHEHA B CPOK; B OPOPMIICHUH OTYETA U €TI0 COJIepKATEIbHOM
YacTHU HEeT rpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHbBIE
000011eHus, 3aKTI0UeHHs] U BbIBOABI. OO0yyaromuiicss Mpyu 3alluTe OTUYETHBIM MaTepUasoB Ipa-
BUJILHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIbIO IIPEToAaBaTess.

«3» (yooeremeopumenvro): paboTa BBHIOJHEHA C HapylleHHeM rpaduka; B odopmiie-
HUU, COJIEp’KaTeJIbHON YacTH OTYETa €CTh HENOCTAaTKH; padoTa BBIIIOJIHEHA CaMOCTOSITENBHO,
IPUCYTCTBYIOT cOOCTBEHHBbIE 00001meHus. OOyyaromuiicss Mpy 3aIIUTe OTYETHBIM MaTepUaoB
OTBETUJI HE Ha BCE BOMPOCHI.

«2» (Heydoeremseopumenvro): odopmiieHHe pabOTHl HE COOTBETCTBYET TPEeOOBaHUSIM;
OTCYTCTBYIOT WJIM CJI€JIaHbl HEMpaBWJIbHbBIE BBIBO/BI U 00001eHus. OOyyaromuiicss He cMOT 3a-
IIUTUTH OTUYETHBIC MAaTEPUAIIbI U TIOSCHUTDH MIPECTABICHHbBIE JaHHbIE.

Kpurepun oueHuBaHMs 3aHATHSA N0 Keic-321aHUI0 (TEKYUU KOHTPOJb, GopMu-
poBanue kommnerenuuii [1K-3, ITK-4):
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«5» (omauyno): paboTa BBHIIOJHEHA B CPOK; B JIOKJIAJE MPEACTaBICH 0030p METOMOB M
prOOPOB, MO3BOJISONIMX KOPPEKTHO OIEHUTH COJIEP)KAHKE 3arps3HUTENICH B pa3HBIX 00BEKTax
OXpaHbl OKPYKAIOIIEH CPeJibl, COAepKATCI apryMEHTHPOBAaHHBIC BBIBOABI. OOyuaronuiics npa-
BIWJIBHO OTBETHJI Ha BCE BONPOCHI NPHU 3alUTE Keic-3ananus. [I[puHUMal akTHBHOE y4acTHe B
JTUCKYCCHH.

«4» (xopowo): paboTa BBINOJHEHA B CPOK; B JOKJIAJE MPEACTABICHA JIUIIb YaCTh METO-
JIOB ¥ MPUOOPOB, MO3BOJSIONIMX KOPPEKTHO OIEHUTH COJEPIKAaHUE 3arpsA3HUTENCH B Pa3HBIX
00BEKTaX OXpaHbl OKPYXKAIOIICH CpEIbl, COIEp)KATCS apryMEHTHPOBAHHBIC BBIBOJBI IO TPEI-
CTaBJICHHBIM MeTojaM U mpubopam. [lpu 3ammure mpoekra 00y4aroniuiicss IpaBHWILHO OTBETHI
Ha BCE BOIPOCHI C TIOMOIIBIO Tpenoaaares. [[puHuMan ydactiue B JUCKYCCHH.

«3» (yoosnremeopumenvHo). paboTa BBINOJHCHA C HApYyIIEHUEM Tpaduka; B JOKIAIE
NPE/CTaBJICH JIMIIb OJHMH-IABA METOJA, MO3BOJISIOIINX OIICHUTh COJCPIKAHUE 3arps3HHUTENCH B
pa3HbIX 00BEKTaX OXpPaHbl OKPYKAIOIIEH Cpelbl, B BBIBOABI MO MPEIACTABICHHBIM METOJaM U
npubopam ecTb HefocTatku. OOyUarONIMiACs IPU 3alIUTe TPOSKTa OTBETUII HE HAa BCE BOIIPOCHI U
HE TIPUHUMAJ y9acTHe B JUCKYCCHHU.

«2» (HeydosemsopumenvHo): TPEIIOKEHHBIC METOABI M MPHOOPHI IS OLEHKH COIEp-
JKaHUS 3arpsi3HUTENICH B pa3HBIX 00BEKTaX OXPaHbl OKPYXKAIOIICH cpeibl HEKOPPEKTHBI WIIH Ma-
JIOYYBCTBUTEIbHBI; OTCYTCTBYIOT WJIM CJIICJIaHbI HETIPABHIILHBIC BBIBOJIBI M pekoMeHaaruu. O0y-
YAIOMIMIICSI He OTBETHJI HAa BOIIPOCHI MPH 3amuTe mpoekta. OO0yJaronmiics He IPUHUMAJ Y9acThe
B JINCKYCCHH.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS WM MHbIe MATePHAJIbl, HEOOXOAUMbIE JIf
OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB U (MJIH) ONBITA JESITEJILHOCTH, XapPaKTePU3YIOIIUX
Tanbl GOpMHUPOBaHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTeIbHON MPOrPaMMbl

KoHTpoJibHBIE BONPOCHI K IK3aMeHY (IPOMEKYTOYHbIH KOHTPOJIb)

1. Hcrounukwu 3arpsizHeHus atMochepHoro Bo3ayxa. OCHOBHbBIE OMACHBIE 3arpsI3HUTENN
atMochepHOro Bo3ayxa. Y CIIoBUs IPOOOOTOOPAa OCHOBHBIX Ta30BBIX KOMIIOHEHTOB.

2. Mertoap! 1 anmapatypa Juls aHanusa npod Bozayxa. TpeOoBaHUS K METOAaM KOHTPOJIS
3arps3HSIOIINX BEMIECTB B 00BbEKTAX OKPY)KAIOLIEH CPEIbI.

3. IlpuHuunuaneHas cxema otoopa mpod Bozayxa. [lornorurensasie mpudopsl. CopOru-
oHHBIE TpyOKU. OunbTpsl U punbTpoaepxkatenu. Pacxomomepsl. [loOynurenu pacxona. Acru-
partopsl.

4. VIcTOYHWKM 3arpsi3HEHHsT BOJOEMOB. MeETOIBI ONpeNeeHUs MPHOPUTETHBIX 3arps3-
HSIOIIMX BELECTB B BOJIE OTKPBITHIX BOJAOEMOB.

5. Ot60p po0 BOABI U3 OTKPHITHIX BOJA0EMOB. OCHOBHBIE TPeOOBAaHUS K MECTY ISl OT-
6opa mpod

6. OmnpeneneHre OPraHOJENTUYECKUX ITOKa3aTeNiell KadecTBa BOABI (TeMIIEpaTyphl,
I[BETHOCTH, 3amaxa, po3pavyHOCTH ).

7. Buasl npo0, cocyasl 11 0TOOpa U XpaHEeHUs Mpo0d CTOYHOM BOJbI, TPEOOBAaHUS K YH-
CTOTE Ucnob3yeMoii mocybl. [Tpubopsl u nprcnocodaeHus 1 0T60pa Mpod CTOYHBIX BOJI.

8. OcHOBHBIC yKa3aHUs JJIsi 0TOOpa MPOO CTOYHBIX BOJ M3 03€P U BOJOXPAHWJIWII, HA
BOJIOTIPOBOAHBIX CTAHIUSAX U U3 BOJOMPOBOIHON CETH, U3 KOJOALEB U CKBAXXUH, PEK U PyUbEB.

9. Kuaccudukanus HCTOYHUKOB 3arpsA3HEHHS TTOYBEHHOTO TIOKPOBA M OCHOBHBIE 3arpsi3-
HSIOIIME BEIIECTBa.

10. Opraamzanus 1 paBmwiIa oroopa mpood moussl. [IpodomoaroroBka.

11. ITpo6ooT6op (ycnoBus U BpeMs MPOBEACHUs), MOJArOTOBKa 00pa3IoB MOYBHI K (HU3U-
KO-XMMHUYECKOMY aHaim3y. KadecTBeHHOE M KONMYECTBEHHOE OMpeeNieHHe XMMUYECKHUX dJIe-
MEHTOB B ITOYBE.

12. Metonbl 1a00paTOPHOTO KOHTPOJIS KadecTBa aTMOC(EpPHOTO BO3ayXa

13. Metoabl 1a00paTOPHOTO KOHTPOJIS Ka4ecTBA MPUPOAHBIX U CTOYHBIX BOJI
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14. Meronbl 1a00paTOPHOTO KOHTPOJIS Ka4eCTBa IOYB.

15. Konopumerpudeckne u He(hEeTOMETPUUESCKIE METOJIBI B ONPEICICHUN KOHIIEHTpAIHi
3arpsA3HSIOIMX BEIIECTB B 00BbEKTAX OKPY)KAIOLIECH cpelibl (CIeKTpO(hOTOMETPHS).

16. IlpumeHeHHe METOJIOB JIEKTPOHHON CHEKTPOCKOMHUH JIJISl OMpPENETICHUs COACPKAHUS
3arpsA3HSIOIIMX BEIIECTB B 00bEKTAX OKPY)KAIOLIEH CPEIbl.

17. TlpumeHeHHEe METOJIOB aTOMHOM CIIEKTPOCKOIIMU JJISi ONpEAeTICHHs] COAEpkKaHUs 3a-
IPSA3HAIONINX BEIIECTB B 00BEKTaX OKPYKAIOIIECH CPe/Ibl.

18. IIpumenenue xpomaTtorpaduyecKux METOJOB JUIsl MACHTU(PHUKAIMK U ONpPEeICHUS
COJICpKAHUH 3aTrPSA3HSAIONIMX BEIIECTB B 00BEKTaX OKPYKAIOIIEH CPE/Ibl.

19. Ucnonb3oBaHue 3JIEKTPOXUMHUYECKHX METOJOB AJIs OIpENeieHHs] MOHOB TSKEIbIX
METaJUIOB B 00BEKTaX OXPAaHBI OKPYKAIOIIEH CPEIbl.

20. IlpumeHeHHEe METO/JOB Ta30BOM M >KUIKOCTHOM Xpomarorpaduu Ijs ONpeleieHUs
KOHIIGHTPALUI 3arpsi3HAIONIMX BEIIECTB B 00bEKTaX OXpaHbl OKPYKAOILIEH cpenbl. Bunabl netex-
TOpOB. AOcotoTHas kKamuOpoBka. HopMupoBaHue 1iomaei.

21. TlpumeHeHne OMOJIIOTUYECKUX METOAOB JJISI KOHTPOJS KauecTBa OOBEKTOB OXpaHbBI
OKpY’KaroIllen Cpeibl.

22. DKcIpecc-omnpeIelIeHue COACPKAHUS 3arps3HSIONINX BEIISCTB B OOBEKTaX OXPAaHBI
OKPYKaroIIel cpebl

Bomnpocel, BBIHOCMMBIE HA ONPOC 10 TeMaM J1a00paTOPHBIX PadoT (TEeKyLIHii KOHTPOJIb)
(¢pparmenT k 1a6opaTopHoii padoTe «KoHaykTOMETpHS»)

1. KakoBa cxema yCTaHOBKH JUIsl U3MEPEHUS JIEKTPOIPOBOIHOCTH PACTBOPOB?

2. OOBACHUTD U3MEHEHHE 3IEKTPOIPOBOJHOCTH PACTBOPOB MPH TUTPOBAHUU U MIPOBECTU
o0l BU KPUBOM KOHYKTOMETPUUECKOTO TUTPOBAHUS (S3KBUBAJIEHTHAS 3JIEKTPOIPOBOIHOCTD
B Ta0J1.) JUIsl TMTPOBAHMS @) TMJIPOKCUAA KaJIHsl paCTBOPOM CEPHOM KUCIIOTHI; 0) XJI0OpUIa MarHus
pacTBOPOM THAPOKCUAA HATPHUSL.

3. Touka n3znoMa Ha KOHIYKTOMETPUYECKOI KpUBOM TUTPOBAHMS PaCTBOPA MOJIOUYHOM KHCIOTHI
cootserctByer 10,0 cm® 0,010 Mons/qm® pacTBOpa THAPOKCHA Kaaus. Berauciuts Maccy (T)
MOJIOYHOM KHCIJIOTBI B THTPYEMOM PAaCTBOPE.

1. 9,00 *10%3;

2.4,50 * 103,

3.9,00;

4. 4;50.

4. Ha xonmykToMeTpudeckoe TutpoBanue 10,0 r coka 3arpaueno 2,75 cm® 0,02000 moms/mv®
pacTBOpa ruapokcuia Hatpus. Haiitu MaccoByro 101110 CBOOOIHBIX KUCIIOT COKA B IIepecyere Ha
JUMOHHYIO KUCJIOTY.

1. 0,035;

2.0,106;

3.0,053;

4. 0,0530.

5. I cTaHIapTHBIX PaCTBOPOB YKCYCHOW KHMCIIOTHI MOJTYUYEHBI CIEAYIOIINE 3HAYEHUS yAEIbHON
AIIEKTPONPOBOTHOCTHU:

C, mons/nv® 0,083 0,42 0,83 1,25 1,67

X, Omt-em? 1,75 0,73 0,45 0,32 0,24
6. YenbHoe conpoTubienue ykeyca 3,7 Om™-cm™, mnoTHoCTh cTONOBOrO yKCYyCa IIPHHATH PaB-
Hoit 1,0 r/cM®. BBIYHCIIHTS MAacCOBYIO JIOMIO YKCYCHOM KHCIIOTHI B CTOJIOBOM YKCYCE.

1. 0,045;

2.0,90;

3.0,18;

4.0,27.
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Bonpocsl, BBIHOCHMBIE Ha OIIPOC MO0 TeMaM NPAKTHYeCKUX PadoT (TeKylHii KOHTPOJIb)
(pparMeHT K NpakTUYeCKOii padoTe «KAMIIEPOMETPHUSD)

Yro HaXOAUTCS B OCHOBE MIEHTH(UKALIMU BEILIECTB METOJOM BOJIbTAMIIEPOMETPUH?

1. I3mepenue BBICOTHI MOIAPOrpadudecKoil BOITHBI.

2. N3mepenue cuitbl AudGy3uOHHOTO TOKA.

3. I3mepenue moTeHIuana moxyBOIHbI.

4. I3MepeHue NoTeH1ualla, COOTBETCTBYIOIIETO MPEAEIbHOMY TOKY.
KakoBa MaTtemaTnueckas 3anuch ypaBHeHus MnpkoBuya?
VYka3aTh 00bEKTHI aHAJIN3a B METOJI€ aMIIEPOMETPUH.

1. DnexTponuTsl.

2. He anexTponauThl

3. UunuddepentHbIe BemecTa

4. DNeKTpOAKTUBHbIE BEIIECTBA.
3aKOHYUTH OIpeesICHHE: ITPH aMIIEPOMETPUYECKOM TUTPOBAHUH MOJIIPOrpaduueCcKue NHINKA-
TOPBI IPUMEHSIOT, €CIIH ...

1. Oba pearenTa 31€KTPOXUMUYECKH HEAKTUBHBI, IPOAYKT PEAKIIMH 3JIEKTPOXUMHUECKU
U3MEHSETCH.

2. O0a peareHTa ¥ IPOAYKT peakuu HHAN( HEPEHTHBI.

3. TUTpaHT U NPOYKT peakuuu HHANPGHEPEHTHBI.

4. OnpenensieMoe BEIMECTBO U MPOAYKT PEAKIUHU SJICKTPOXUMHUECKU aKTUBHBI.
[Tpu nonstporpadupoBaHuy Ha PTYTHOM KalleIbHOM 3J1eKTpoje Ha ¢poHe 1 Moab/aM3 pacTBopa
HCI nonyuens! cieyronye TaHHbIE:
-E,B | 0,01 0,05 0,08 0,09 0,10 0,11 0,14 0,19
I, mxA |10 14 2,0 3,0 6,0 10,0 12,7 13,7
[TocTpouts rpaduk U HACHTU(HUIPOBATH UOH, PUCYTCTBYIOIINN B PacTBOPE.

1. Pb?*

2.Sn**

3. Co**

4. Cd*
[Tpu BobTaMIIEPHOM HMCCIIEI0BAHUM CTAaHAAPTHBIX pacTBOpPOB D-pubodiiaBuHa nomyueHs! cie-
JYIOIIHE JTaHHBIE:

C, Moan/am® 0,0004 0,0006 0,0008 0,0010

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

[Tpu nccnenoBaHUU pacTBOPa CHIBOPOTKU KpOBU AU(PPY3MOHHBIN TOK paBeH 5,7 MKA. Berunc-
JUTh KOHLEHTpauuto D-prubodiiaBuHa B aHAIN3UPYEMOM PacTBOPE.

1. 0,04.

2.0,08.

3.0.16.

4.0,32
Jnst onpenenernus npumecr AsSt 25,00 cM® KoHIIEHTpaTa, TTONYYEHHOTO U3 MpenapaTa TaabKa,
POaHAIM3UPOBAIIM METOJIOM BOJIbTAMIIEPOMETPUH, MOJIYYHIIN BOJIHY BbIcOTOM 22 MM. [Tocne
no6asnenus 5,00 cm® crangapTHOTO pactBopa As®t ¢ konmenTparueii 2*10™ r/am® BeICOTA BOTI-
HBI yBEITHUMIAch 10 26,5 MM. Haiitu MonsapHyto konnentpamuio As®* B npemapare Tanbxa.

1.0,037*10°

2.0,074*10°®

3.0,148*10°®

4.0,296*10°

s3*
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Bonpockl, BBIHOCMMBbIE HA 3AIIUTY OTYETHHIX MATEPHAJIOB 110 BHINOJHEHHOM
J1a00paToOpHOl / NpakTH4YecKoH padoTe (TeKYIIUil KOHTPOJIb)

1. Lens u 3amaum 1a00paTOPHON / MPAKTHIECKON pabOTHI;

2. Mertoauka npoBeieHus 1abopaTOpHOH / MPaKTHUECKON PabOTHI;

3. Ha3HaueHue u npuHLIUI paboOThI 1aOOPaTOpHOro 000pyI0BaHUSA / CTEHOB;

4. TloHnmaHue YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH, BIIMSAIOIIMX Ha IMPaKTUYECKUM pe-
3yJIbTaT;

5. YMeHue 00bACHUTD, UTO MOBJIMSUIIO WM MOTJIO IIOBJIUATH HAa MOJYYEHHBIN pe3ysbTar.

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

B rpynmne ¢popmMupyrorcs KoMaHAbI IO 2 YeJIOBeKa. Y YaCTHUKU KOMAaH]I BEIOMPAIOTCS TI0
JKETTaHUIO UJTU CITYYaiHOM sKepeObeBKOM.

Kaxxnas xomaHaa moixyvyaer BapuaHT WHAMBUIYAIBHOTO 33JJaHUs C YKa3aHUEM IEJIH OT-
6opa npo0, 00beKTa OXpaHbl OKPYKAIOIIEH Cpebl, EPEUHsl 3arpsI3HSAIONIUX BEIIECTB U UX CO-
nepkanueM. HeoOX0oauMo ¢ MOMOIIBIO CHPAaBOYHHKOB, MH()OPMAIMOHHBIX 0a3 JTaHHBIX, CETH
Internet u 1p. UICTOYHUKOB OOOCHOBATH CXeMy 0TOOpa Mpod, yKa3aTb 0COOEHHOCTH U HEAOCTATKU
POOOOTOOPHUKOB W TIPUCIIOCOONICHNN i1 oTOopa mpod. BeiOpaTh ycinoBus U MecTo oTOOpa
po0.

B nipe3enTanmm kaxkas KoMaHaa JODKHA:

1. O3HaKOMUTH CBOHMX KOJUIET C OCOOCHHOCTSIMH PAa0OTHI BHIOpaHHBIX MPOOOOTOOPHHU-
KOB

2. O6ocHOBaTh cBOM BBIOOP MPOOOOTOOPHUKOB. OOBSICHUTD UX MPUHIUN ICHCTBUSI.

3. TIpoBecTH cTaTUCTHYECKYIO 00pabOTKY MOIy4eHHBIX AaHHbIX B Microsoft Office Ex-
cel: paccunraTh OMMOKY OompenesieH s, Mpeaea o0HapYKEHHs, ONPEICIUTh 3HaUCHHEe abCOIOT-
HOW M OTHOCHUTEIILHOM IMOTPEITHOCTH B PAaCCUUTATh KOIPPHUIIMCHT KOPPEISIIAH JaHHBIX.

4. Ha ocHOBe MOJIy4€HHBIX JaHHBIX MPOJEMOHCTPUPOBATH BIUSHUE BBHIOOpa MPoOOOT-
OOPHUKOB M CXeMBbI 0TOOpa P00 HA JANTbHEHIIICe ONPEICIICHNE COJIEPIKAHUS 3arpsSI3HUTEIICH.

Bonpochl, BBIHOCHMBIE Ha OIIPOC 110 TeMaM J1a00paTOPHBIX PadoT (TeKyMii KOHTPOJIb)
(¢pparmenT Kk J1aGopaTopHOii padoTe no meme 2.2.2 Qu3uKo-XuMuyuecKue 0CHOBbl Memodos
KOHMPOJISL NPUOPUMEMHBIX 3A2PA3HEHUL RPUPOOHOLL CPeObl. DNEeKMPOHHAS CNEKMPOCKONLUSL)
Omnpenenenne xpoma (VI) u mapranua (VII) npu coBMecCTHOM NPUCYTCTBUH

1. Yro m3ydaeT 3JEKTPOHHAS CIIEKTPOCKOMHSI?

2. TIoHATHS «CIIEKTPOCKOMHUS» U «cIIeKTp». [aiite onpenenenue

3. YKaxuTe Iuama3oH, B KOTOPOM PETUCTPUPYIOT SJIEKTPOHHBIE CIIEKTPHI?

4. CnexTpsl B yabTpaduoIETOBOM U BUAUMON 001aCTAX HA3bIBAIOT ANIeKTpoHHbIMU? [Toue-
My?

5. Kak cooTHOCATCS MKy COOOH 2IIEKTpOHHAsA, KojeOaTellbHas U BpalaTeabHasi SHEpruu
MOJICKYJIbI?

6. IIpuBenuTe OCHOBHBIE THIIbI 3JIEKTPOHHBIX IEPEXOIOB B MOJIEKYJIaX OPraHUYECKUX Be-
rects. 8. JlaiiTe onmpeaeieHus MOHITHIM «XpPOMO(GOPBI» H «ayKCOXPOMBI»\

7. TloueMy 3JIEKTPOHHBIN CIIEKTpP MPEACTABIAIOT B popme 3aBucumMocTH € = f (1)?

8. KakoBbI OCHOBHBIE XapaKTEPUCTUKHU IJIEKTPOHHOTO CIIEKTPA U JIEKTPOHHOTO MEePEX0-
na?

9. Yro Takoe THIICOXPOMHBIN CIBUT U TUIIOXPOMHBIH AP erT?

10. Yto Takoe 6aTOXpOMHBIN CABUT U THIEPXPOMHBIN AP HEeKT?

11. Yem oOycroBiaeHbl H3MEHEHHUSI Amax MpH MepeXoie OT aJKEHOB K CONPSKEHHBIM JIHe-
Ham?

22



12. Yem oOycrnoBieHbl H3MEHEHUS AMax MpH Mepexo/ie OT TUATKUIKETOHOB K KETOHAM, TJIe
KapOOHWJIbHAS TPYIINA COMPSKEHA C IBOMHON CBSI3bIO YIIIEPOI-YIIIepoa?

13. Yro Takoe nzobecTuyecKasi TOUKa B JJIGKTPOHHOM CIIEKTpe?

14. TlpuBeauTe XapaKTEpUCTUKH (MHTEPBAJIBI Amax (HM) U 3HaUYEHUS €) CICTYIONTUX dJIEK-
TPOHHBIX NepexoAoB: 1. 6—c * 2. n—c * 3. n—n * 4. n—n * [IpuBenute npuMeps! CTPYKTYp
OpPraHUYECKUX COCIMHEHHM, ISl KOTOPBIX XapaKTEPHBI JaHHbIC IEPEXOIbI.

Bonpochl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB 0 BbINOJHEHHOMH
J1adopaTopHoii padoTe (TeKYIIMA KOHTPOJIb)

1. Uenb u 3agaun nabopaTopHO# pabOTHI,

2. Mertoauka npoBeeHUs J1a0opaTOPHOM padOThI: MPUHIUI MTOCTPOSHUS IPaTyUPOBOUHBIX
rpa¢dukos, nousatue ['CO, MeTonKa onpeneneHus CoAep KaHus BEIeCTBAa C IPUMEHEHUEM Ipa-
JyUPOBOYHOIO rpaduka

3. Ha3znauyenwue u npuHuun paboTsl criekrpodoTtomerpa (potomerpa).

4. TlpuHnunuagbHas cxeMa yCcTpoicTBa criekTpodoTomeTpa (hoTomMeTpa).

5. IlepeuncnuTe OCHOBHBIC Y376l U (PYHKIIMHU MOHOXPOMATOPOB (CBETOMMIBTPOB) U 0OBsIC-
HUTE UX Ha3HAUYCHUE.

6. Ha3oBuTE HCTOYHHUKH U3TYYCHHUS B CIIEKTPO(YOTOMETPHUH.

7. IlpoBeanTe CpaBHUTEIbHBIA aHAN3 BO3MOXKHOCTEH M aHATMTUUYECKUX XapaKTEPUCTHK
METOOB CIEKTPO(POTOMETPUH 1 (HOTOKOIIOPUMETPHH.

8. JlaiiTe onpeneneHue MOHATUSAM «ONTHYECKAs IIOTHOCTHY U MPUBEAUTE (POPMYITHPOBKY
3akoHa byrepa-Jlambepra-bepa.

9. Ha3zoBute ycioBus BbIOIHEHUs 3akoHa JlambepTa—byrepa—bepa B MonekynsipHON Criek-
TPOCKOIIHY.

10. VkaxuTe onTHMaNbHbIM J1ana3oH KOHIEHTPALKH, B KOTOPOM BBIIOJIHACTCS 3aKOH
Jlambepra—byrepa—bepa

11. Yro sBAsieTCcs KpUTEPHEM OILICHKU YYBCTBUTEIBHOCTH (POTOMETPUUECKIX U3MEPEHUIN

12. Yto Takoe MossipHBINA K03 PunmeHT nornomenus? Kak paccunTsiBaeTCS MOJISPHBIIA
KOA((UIIUEHT MOTJIOMIECHUS?

13. TlpuHIMI aATITHBHOCTH, OOJIACTH, YCIOBUS M OTPAHUYCHUS IPUMEHEHUSI.

14. Omnpenenenue cofepkaHus BEIIECTBA C UCIIOIb30BaHUEM MTPUHIIUIA A IMTUBHOCTH.

15. Onpenenenus copepaHus OJHOTO BEIIECTBA B CIIOKHOM CMECH.

16. BnusHue alJUTUBHOCTH aHATMTUYECKUX CUTHAJIOB B KAUECTBEHHOM U KOJIMYECTBEHHOM
aHaM3e 00bEKTOB OKPYKAFOIIEH CPEIbI.

3aganusn B TecTOBOM opme (TeKyLIHii KOHTPOJIb)
(pparmenT K pasaeny 2.2. IHcTpyMeHTaJIbHBIE METO/IbI U IPUOOPHI KOHTPOJIS 3arpsA3HEHUS 00b-
€KTOB OXPaHbl OKpYKarolien cpeabl (mema 2.2.2 Quzuko-xumuyeckue 0CHO8bl MemMo008 KOHMPOIs
NPUOPUMEMHBIX 3A2PAZHEHUL NPUPOOHOTL Cpedbl. DNeKMPOHHASL CHEKMPOCKONUSL)

3aganue Ne 1

ITokasarens, cTporast MHIAUBUAYAIbHOCTb U IIOCTOSTHCTBO KOTOPOTO Ul Ka)KIOTO BEIIECTBA IIPU
JJAHHOM JUIMHE BOJIHBI, I103BOJIAECT IPOBOJUTh KaU€CTBEHHBIE U KOJIUYECTBEHHBIE ONPEIEICHUS
CHEKTPO(YOTOMETPHUUECKUM METOIOM.

BeiOepute oauH U3 5 BapuaHTOB OTBETA!

1) KO3 PUIIMEHT MPONyCKaHUs

2) MOJISIPHBIA KO3 (QHUIIUEHT MOTIOMIEHUS
3) ONTUYECKask INIOTHOCTh

4) WHTEHCUBHOCTH TPOIIEIIETO U3TyICHUS

23



5) WHTEHCUBHOCTD IMaJIAI0IIET0 U3ITYyUCHUS

3aganue Ne 2
®DaKTOPHI, BIUSAIONINE HA BEIMYUHY MOJISIPHOTO KO3 DHUIMEHTA MOTIOMIEHUS

Bri6epute HecKOIbKO U3 4 BAPUAHTOB OTBETA:

1) KOHIICHTpALUs pacTBopa
2) TeMIeparypa

3) HPUPOJIAa PACTBOPHUTEIIS

4) 94acToTa MaJaloniero cBeTa

3aganue Ne 3

TpeboBaHue, KOTOPOMY JOJDKEH YIOBJIETBOPATH PEareHT, UCIIOIb3YEMbIH P CIIEKTPO(POTO-
METPUYECKOM OIIPEAECIICHUM, - ...

Bri6epute oaun u3 4 BapuaHTOB OTBETA!

1) peareHT pacTBOPUM B BOJE

2) 3HaueHus Ae 1 A\ KOMIUIEKCa U peareHTa BeJIUKU
3) peareHT OKpaIleH

4) 3HaueHus Ae 1 AL KOMIUIEKCA U peareHTa MaJbl

3aganue Ne 4
MaremaTruecKiM BhIpakeHHEM 3aKkoHa byrepa-JlamOepra-bepa siBnsiercs hopmyna

Bri6epute oaun u3 4 BapuaHTOB OTBETA!

1) T=A/C ¢g"])
2) lgT=¢C1

3) /1o = 10°!

4) Igl -Iglo = -&-C-1

3aganue Ne 5

K onTrueckum MeTo1aM, MIUPOKO UCIIOIB3YEMBIM TSI KOHTPOJISI OOBEKTOB OXPaHbl OKPYXKAlo-
IEN Cpebl, OTHOCHT ...

BeiOepute oauH U3 5 BapuaHTOB OTBETA!

1) KOJIOPHMETPHSI

2) TpaBUMETPUS

3) KYJOHOMETPHS

4) MOTEHIIHOMETPUS
5) KOHTYKTOMETPHSI

3amanue Ne 6

Ornpenennute HETOCTAIONTUI AIEMEHT B CXEME YCTPOUCTBa poTOMeTpa:

3amuIInTE OTBET:
1) Ortger:
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3aganue Ne 7

HazoBuTte ycTpoiicTBO (OTBET B TTOJIHOU (hopme)

_{;" | l{,@

3anuIInTe OTBET:
1) Ortger:

3aganue Ne 8

Ko>dpuIienT MoIspHOro MOryIomeHns koMmiekca Mn mipu 580 HM paser 14-103. PaccunTaii-
Te ONTUYECKYIO IIOTHOCTH 2,510 Mons/mM® pacTBopa KoMmIiekca, H3MepeHHyro npu 580 HM B
kroBeTe ¢ 1=1 cm.

3anuIInTe OTBET:
1) Ortger:

3aganue Ne 9

[Tpomyckanue pacTBopa ¢ KoHIeHTpanueil 10 MKr/mit BemecTBa, M3MEpeHHOE B KioBeTe ¢ I=1 cm
paBHO 25%. PaccunTaiite k03 punmeHT nornomeHus BemiecTsa B Ji/(Mr-cMm). PeaynbTat okpyr-
JUTE 10 COTHIX

3amuIInTE OTBET:
1) Ortser:

3aganue Ne 10

[Tpomryckanue pacTBopa ¢ KOHIICHTpAIUEH BemecTBa 5 Mr/mil, uaMepeHHoe nmpu 680 HM B Ki0-
BeTe ¢ 1=2 MM, paBHO 25%. Paccuuraiite K03(pPUIIHEHT MOIOMIEHUs 3TOro BemecTBa. OTBET
OKPYTJIUTE /10 ACCITHIX.

3anuImnTe YUCiIo:
1) Ortser:

3aganus B TecTOBOM hopme (TeKyIIHMii KOHTPOJIB)
(¢pparmenT) K pasaeny 2.2. IHCTpyMeHTaJIbHbIE METO/IBI U IPHOOPHI KOHTPOJIS 3arpsi3HEHHUS 00b-
€KTOB OXpPaHbl OKpY»Katoei cpensl (mema 2.2.2 Puzuko-xumuyeckue 0CHO8bl MemMo008 KOHMPOIs
NPUOPUMEMHBIX 3a2PA3HEeHUT NPUPOOHOTL cpedbl. AMOMHAA CREKMPOCKONUS)»)

3aganue Nel
VYkaxute orpanndenust AAC

BeiGepute oauH u3 4 BapuaHTOB OTBETA!

1) HEO0OXOAMMOCTh KPUCTAITU3AINH MPOOBI

2) HEO0OXOIMMOCTh MEPEeBO/Ia TPOOKI B paCTBOP

3) HE0OXOIMMOCTh MEPeBOIa MPOOKI B Ta3000pa3HOE COCTOSTHUE
4) HEO0OXOAMMOCTh MIEPeBO/Ia TPOOKI B ()ITFOMTHOE COCTOSTHUE

Saganue No2

Kaxkoi MCTOJ B HACTOAIICC BPpEMA ABJIACTCA €Ba JIM HE CaAMbIM YI[O6HBIM IJIg OIIPEACIICHUS CO-
ACPpiKaHUg MCTAJIJIOB B 00BeKTaX Opr)KaIOH_[CfI CpcAabl U Pa3JIMIHBIX cIuiaBax?
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Bri6epute oquH U3 5 BapuaHTOB OTBETA:

1) ADC

2) AAC

3) SIICKTPOHHASI CIIEKTPOCKOITHSI
4) xpomarorpadus

5) HK-cniekTpockomnus

3aganne Ne3

Hazopute MCTO/] aTOMU3AallUU, ITPU UCIIOJIb30BAHUH KOTOPOTI'O CYIICCTBYCT NPUHIHUITNAJIbHAA
BO3MOXHOCTBb HEIIOCPEACTBCHHOI'O aHaJIM3a TBEPAbIX 06pa3u013.

Bri6epute oaun U3 4 BApMaHTOB OTBETA:

1) JyTOBOM

2) IJIaMEHHBII

3) NEKTPOTEPMHUUCCKHIA
4) HCKPOBOM

3ananne Ne4
Bri6epute meronsl, npumensiemble B AAC [uisl KOTUYECTBEHHOTO aHAIN3a

Br16epuTe HECKOIBKO U3 5 BAPUAHTOB OTBETA:

1) METOJI CPAaBHEHHUSI

2) METOJ 100ABOK

3) METO]l HAUMEHBIINX KBaJApPaToB
4) METO]I BHELIHUX CTaHIapTOB

5) METOJI BHYTPEHHUX CTaHIapTOB

3ananue NeS
HazoBute cnnoco6 atomu3zanuu npodst B ADC

Br16epute oauH U3 4 BapuaHTOB OTBETA!

1) AIEKTPOTEPMHUUCCKHUIT
2) Y®- uznydenue

3) iazma

4) HK-n3nydenue

3aganue Ne6
be3anexkTpoaHbie pa3psiiHbIe TaMIbl UCTIONB3YIOTCS B AAC 11 onpe/ieNieHrs COIePKaHus . . .

BriGepute oauH u3 4 BapuaHTOB OTBETA!

1) OpPTraHUYECKUX BEIIECTB
2) JETY4uX METAJUIOB

3) HEJICTYYHX METAJLIOB
4) HEMETAIIJIOB
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3aganue Ne7

Kaxkune mMetamibl MOTYT OBITH C OTHOCUTEIBHO BHICOKOUW YYBCTBUTEILHOCTBIO OMPEICIICHBI METO-
JaMH KaK TJIAMEHHON aTOMHO-a0COPOIIMOHHOM, TaK ¥ SMHUCCUOHHON CIIEKTPOCKOTTUU?

1)
2)
3)
4)
5)

Bri6epute HECKOIBKO U3 5 BAPHAHTOB OTBETA:
HIEJIOYHO3EMENbHBIEC METAILIbI
TSKEJIbIE METaJUIbI
HIEJIOYHBIE METAJLIBI
TOKCHYHBIE METaJLIbI

PCAKO3CEMCIIbHBIC MCTAJLJIbI

3aganue Ne§

ATOMHOE TIOTJIONIEHUE aHATU3UPyeMoro pactBopa mpu 213.9 um cocrasisiet 6 AelieHuit Ha
mkase npubopa. CTaHIAPTHBIH pacTBOP IIMHKA ¢ KOHIeHTparmeit 0.6 Mkr Zn B 1.0 cM® maet mo-
Ka3aHue 1o mkane 12 genenus. OnpeenuTh KOHIEHTPAINIO IIHHKA B ATIOMUHHH (B MKI/CMY).

1)

3amuIINTE OTBET:

OrtBer:

3ananmne Ne9

Jns onipenenienust coaepskanusi Ko0aabTa B CTOYHOM BOJIE «METOJIOM CTaHAAPTHBIX J00aBOK» B
JIBE€ MEpHBIE KOJOBI BMECTUMOCTBIO 50.0 cm® momecti 20.0 cm® cTOYHOM BOBI M B OJIHY U3
HuX — 4.0 cM® CTaHIAPTHOTO pacTBOpa KobanbTa ¢ KoHIeHTpanueii 5.0 mMxr/cm®. OGbeMBl pac-
TBOPOB B 00EMX MEPHBIX KOJI0aX JOBEIH N0 METKU AUCTUIUIMPOBAHHON BOAOW. ATOMHOE MO-
IJIOLIEHUE ATHX PACTBOPOB paBHO 55 u 15 en., coorBeTcTBeHHO. ONpenenuTh KOHIEHTPAIUIO
KOOaIbTa B CTOYHON BOJAE B MI/JL.

1)

3anuImTe OTBET:

OrtBerT:

3aganue Nel(

Ha3zoBuTe NCTOUHUK U3TydeHUs], 00eCIIeunBalOIMiA peiesl OOHApYyKEeHHUs Le3Us U pyOouIus, He
YCTYNAIOUIMI MJIaMeHHO-(QOTOMETPUYECKOMY METOY.

1)

JaMuIINTE OTBET:

Ortser:

3aganus B TecTOBOM (hopme (TeKyIHil KOHTPOJIb)

(¢pparmenT Kk paszgeny 2.2. IHCTpyMeHTaIbHBIE METO/IBI U IPUOOPHI KOHTPOJISI 3arps3HEHUS 00b-
eKTOB OXpaHbl OKpYXaroliei cpeapl (mema 2.2.2 Quauko-xumuieckue 0CHO8bL MeMod08 KOHMPOJis
APUOPUMEMHBIX 3a2PA3HEHULI OKpYdIcarouell cpedvl. Xpomamozpagpuyeckue Memoobl UCCIe008aAHU)

Saganue Nel

Merton pazneneHus JETy4nuX, TEPMOCTAOMIBHBIX COSTUHEHUH -

1)

3anuIInTe OTBET:

OrtBeT:

Saganue No2

Henonsuxnas ¢aza B razoBoii xpomarorpaduu - ...
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BriGepuTe HECKOIBKO U3 4 BApHAHTOB OTBETA:

1) (1313079143

2) JKUJKOCTh

3) ras

4) TBEPJIbIA COPOEHT

Saganue Ne3
JleTekTop, B KOTOPOM BBIXOISIINI U3 KOJIOHKU TIOTOK 00Iy4aeTcs B-37IeKTpoHaMu

BriOepute oauH U3 5 BapuaHTOB OTBETA!

1) |

2) KaTapoMeTp
3) 1193

4) TU/T

5) TTHJT

3aganne Ne4

MeTtoa KOIUYEeCTBEHHOTO aHaJIn3a, Tpe6y101um71 IIOJIHOI'O Pa3acCICHUA U I/I,Z[eHTI/I(I)I/IKaI_II/II/I BCECX
KOMIIOHCHTOB CMCCH.

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) METO]I IIPOCTON HOPMHPOBKHU
2) METOJI HOPMUPOBKH C ITONPABOYHBIMU KOd(PPHUIIEHTAMU
3) METO/I BHEIIHETO CTaHIapTa
4) METO/]I CPaBHEHHUSI
5) METO/I BHYTPEHHETO CTaHIapTa
3aganmne Ne5

Ha xosioHke AymHOM 2,5 M BpeMsl yACpKUBAHUSA OJHOTO U3 KOMIIOHEHTOB PaBHO 2 MMH., a I10-
aymprHa nuka — 3 MM. CKOpOCTh ABW)KEHHUS AMAarpaMMHOM jeHTbl — 720 MM/4. Paccuurath
BBICOTY, SKBUBAJICHTHYIO TEOpETUUYECKO Tapenke, MM. (Pe3ynbTaT OKpyriiuTh 10 J1ECATHIX).

3anuIInTe OTBET:
1) Ortser:

3aganne Ne6

Kakas macca meau ocTaHeTcs B pacTBOpE, €CIIH Yyepe3 KOJIOHKY, 3al0oHEeHHYI0 10 T KaTHOHUTA,
nponycrunu 200.0 cm® pactBopa CuSOs ¢ kornenTpanueii 0.05 moms/1? [TonHas quHAMHYECKas
oOMeHHasi EeMKOCTh KaTHOHHUTA B IaHHBIX YCIOBUSIX pa3zeneHus papHa 1.8 MIKB/T (a.M. Menu
63,546 r/monb). OTBET B MT.

3amuIInTE OTBET:
1) Ortger:

3aganmne Ne7

JleTekTop, KOTOPBIH SABIISIETCS UACATBHBIM PEIICHUEM AJIs aHAJIN3a COAEP KAHMS 3arpsI3HAIOIINX
BEIIECTB METO/I0M Ia30BOM Xpomarorpadpuu.
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Bri6epute oquH U3 5 BapuaHTOB OTBETA:

1) BAJ
2) DOM/I
3) PM/I
4) KM
5) NI

3aganue Neo7
OCHOBHBIE METOIbI KOJTMUECTBEHHOTO aHaJIHM3a B XpoMaTorpaduu

Bribepure HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) METOJI CPAaBHEHUS

2) MeTo 100ABOK

3) METO/1 a0COIFOTHOM TpagyupOBKH
4) METO/I HAUMEHBIITNX KBaJpaTOB
5) METO/T BHEITHETO CTaHaapTa

3aganue Ne§

Onpenenuts MaccoByro 101110 (%) AMHUTPOOEH30J1a B CMECH, €CIIH IIJIOMAAN XpoMaTorpaduue-
CKUX ITUKOB M MONIPABOYHBIE KOA(PPUIIMEHTHI (KB MM) AUHUTPOOEH30I1a 1 OEH3051a pPaBHbI, COOT-
BercTBeHHO: 300 1 1,15; 15 u 1,05. (ITomyueHHBIH pe3ynbTaT OKPYTIUTH 10 COTHIX).

3amuIInTE OTBET:
1) Ortser:

3aganue Ne9

Uepes KOJNOHKY, 3aMOTHEHHYIO KATHOHUTOM Maccoii 5 T, mpomyctunu 250.0 cm® 0.08 M pacTso-
pa NiSO4. BeIxosmye 13 KOJTOHKH TTOpIuHu pacTtsopa ro 50.00 cm® Turposamu 0.1 H pacTBOpoM
THOCYNb(haTa HATPUS U MOJTYYMIN ClIeAYIOIINe 00beMbl THOCYIb(aTa, MOLIeIIINe Ha TUTPOBA-
aue B cm°: 1 — 0: 2—12.00; 3 —24.00; 4 — 36.50; 5 — 36.50. BorauciuTh JTUHAMUAYECKYI0 OOMEH-
HYIO €MKOCTh KaTHOHHUTA [0 HUKEIIO.

3anuIInTe OTBET:
1) Ortser:

3aganue Nel(

CeneKTUBHOCTh XpOMaTOFpa(I)I/I‘leCKOFO mponecca

1+
_A_j\_

JamuIIUTE OTBET:
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Keiic-3ananune (TeKymuii KOHTPOJIb)
Pazoen 2.3 «Ixcnpecc-memoovt»

B rpynne ¢popmupyrorcs KoMaHAbI IO 2 YeIoBeKa. Y YaCTHUKU KOMaH]l BHIOMPAIOTCS 1O
YKEJIAaHUIO UJIU CITy4yaliHOM KepeObeBKOM.

Kaxxnas komanaa nojgyyaeT BapyHaHT MHIAMBUIYAIbHOTO 3a/IaHUs C YKa3aHHEM IepedHs
3arpsa3HAMUX BemecTB. HeoOX0oauMo ¢ OMOIIBIO CIIPaBOYHHUKOB, HH()OPMAIIMOHHBIX 0a3 J1aH-
HBIX, ceTH Internet U Ap. UCTOUHUKOB MPOJAEMOHCTPUPOBATH OIpENEICHHE COACpPKAHUE 3arpsi3-
HSIOIIMX BEIIECTB (IpUMecei) C MPUMEHEHUEM IKCIIPECC-METOI0B.

B nipesenTanum kaxxaas KoMaHaa J0DKHA:

1. O3HaKOMUTH CBOHMX KOJUIET ¢ 0COOCHHOCTSIMH UCIOIB30BAHUS IKCIPECC-METO/IOB.

2. O6ocHOBaTh CBOI BbIOOP. OOBSCHUTH U MPOJIEMOHCTPUPOBATH MOCIEA0BATEILHOCTD
JIEUCTBUI OINPEIEIECHNUS] KOMIIOHEHTOB.

Keiic-3apanue (TeKymuii KOHTPOJIb)
Pazoen 2.4 «Aeémomamu3zuposannvie cucmemsl IK0J102UUECKO20 KOHMPOJIA»

B rpynne ¢popmupyrorcs KoMaHAbI IO 2 YeJIoBeKa. Y YaCTHUKU KOMaH]l BHIOUPAIOTCS 10
JKEJIAHUIO UJIU CITy4yaliHOM ykepeObeBKOM.

Kaxxnas komanaa noiayyaeT BapyuaHT MHIMBUIYaJIbHOTO 33JaHUS C YKA3aHUEM MepPeUHs
3arpsa3HAmuX BemecTB: okcuasl azota (NO, NO2, NOy), muokcun cepsl (SO2), OKCHUIBI yriie-
poma (CO, CO2), kucinopon (O2), ammuak (NHs), cepoBomopon (Hz2S), dropucteiii Bogopon
(HF), xnmopucrtsiii Bomopon (HCl), oprannueckue TokcuyHble BemiectBa u Jp. Heobxomumo c
MIOMOIIBIO CIIPABOYHUKOB, MH(POPMAIIMOHHBIX 0a3 JaHHBIX, CeTH Internet u Jjp. HICTOYHUKOB TIPOJe-
MOHCTPUPOBATh ONPEACICHNUE COACPKaHUE 3arps3HSIOMNX BEIIECTB (IpUMeEceii) ¢ MPUMEHEeHH-
€M aBTOMAaTU3HPOBAHHBIX CUCTEM MOHHUTOPUHTA SMUCCHUH.

B npe3enTanym kaxaas KOMaHJa JOJDKHA!

1. O3HaKOMUTH CBOUX KOJIJIET ¢ OCOOCHHOCTSIMH METOJOB, UCIOJIb3YEMBIX B psIE Ce-
PHUITHO BBITYCKAaEMBIX CIICIUATU3MPOBAHHBIX a30aHAIN3AaTOPaX

2. O3HaKOMUTh CBOUX KOJUIET ¢ 0COOEHHOCTSMHU pabOThl ra30aHAIN3aTOPOB, UCHIOIb3Y-
eMBIX JIJIS oTpeiesienus coaepxanus okcuaoB azota (NO, NO2, NOy), okcuna cepsl (1V) (SO2),
okcunoB yriaepoaa (CO, CO.), kucnopoaa (O2), ammuaka (NHz), cepoBogopona (Hz2S), dropu-
ctoro Bogopona (HF), xnopuctoro Bogopona (HCI), opranrueckux TOKCHUHBIX BELIECTBA U AP.
B HEMIPEPHIBHOM PEKUME

3. O6ocHoBath cBOH BBIOOp. [IpHBecTH KpaTkoe ommcaHue TazoaHanm3aTopa. [Ipoje-
MOHCTPUPOBATh MPUHIUITUATBHYIO CXeMy aHanu3atopa. [IpuHimn neiicTBus razoaHann3aropa.

7.4. CooTBeTCTBHE HIKAJIBI OLICHOK U YPOBHeli c()OPMHPOBAHHBIX KOMIIETeH Mt

YpoBeHb
c(hOPMHUPOBAHHBIX Orenka Iosicuenust
KOMIETEHIUH

Teopetnueckoe coliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IPETyCMOTPEHHbIE MPOrpaMMOi 00ydeHHUs
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI.

OO0yuarmuiicss JTeMOHCTPUPYET CHOCOOHOCTH
CaMOCTOSITEJIbHO TPUMEHSTh COBpPEMEHHBbIE (U3UKO-
XUMHUYCCKUE METOAbI W KOHKPETHBIC TEXHHUYCCKUC
CPEZICTB Ul MPOBEACHUS HKOJIOT0-aHATUTUYECKOTO KOH-
TPOJS Pa3lNYHBIX OOBEKTOB OKpYKAIOIIEH Cpelbl; Ha
BBICOKOM YpPOBHE IPOBOJUTH Y4eT MOKa3aTenel, Xapak-
TEPU3YIOIINX COCTOSTHUE OKPYXKAIOIIEH Cpe/ibl B COOTBET-

Bricokuii «5»
(oTHMuHO)
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YpoBeHb

c(hopMHPOBAHHBIX
KOMIIETEHIIUHA

O1eHKa

TToscuenus

CTBHH C TPeOOBaHUSIMH HOPMAaTHUBHBIX MPABOBBIX B 00Ja-
CTH OXPaHbl OKPYKArOUIEH Cpeibl; TOTOB CaMOCTOATEIb-
HO OIpCACIATh U aHAJIU3UPOBATE OCHOBHLIC 3arpsA3HCHUA
OKPYKalIlle cpeabl, MPEBBIAOIINE HOPMATUBHbIE
3Ha4YCHUsA B COOTBCTCTBHH C Tp€6OBaHI/I$IMI/I HOpMAaTUB-
HBIX MPABOBBIX AKTOB IO OXPAaHE OKPYXAIOLIEH CpEeJbl,
ACMOHCTPUPYCT OTJIIMYHBIC HABBIKW BBIABJICHUA HW3MCHC-
HUW B COCTOSIHMM OKPY>KarolIel Cpelbl B pe3yJbTaTe XO-
3MCTBEHHOM JEATEJIbHOCTH OpraHu3aldd Ha OCHOBE
JTAHHBIX 9KOJIOTMYECKOIr0O MOHUTOPHUHTA.

bazoBrrit

«y
(xoporiro)

TeopeTnueckoe coliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE NMPEAYCMOTPEHHBIE MPOrpaMMOil 00ydeHUs
yueOHBIC 3a/laHUs BHIMIOJTHEHBI HEOOIBIIMMHU 3aMEYaHMUSI-
MU

OOyuJatomuiics  JI€MOHCTPUPYET  CHOCOOHOCTH
MIPUMEHATH COBPEMEHHbBIE (PU3UKO-XMMHUYECKHUE METObI
U KOHKPETHBIE TEXHMYECKHE CPEACTB ISl MPOBEACHUS
HKOJIOT0-aHATUTUYECKOTO KOHTPOJS Pa3IMYHBIX OO0BEK-
TOB OKPY>KaroIIeH cpelibl; Ha 0a30BOM YPOBHE IIPOBOIUTH
y4eT IOKa3aTelei, XapaKTepU3yIOLUX COCTOSHUE OKpY-
JKaloIe cpefbl B COOTBETCTBUU C TPEOOBAHUSIMHU HOP-
MaTUBHBIX MPABOBBIX B O0JIACTU OXpPaHbl OKPYKarOIIeH
Cpenbl; TOTOB OMNPENEsATh U aHAIM3UPOBATh OCHOBHBIC
3arpsiI3HEHUS] OKPYKAIOLIEH cpesbl, MPEeBbIIIAIOIINE HOP-
MaTHBHBIC 3HAYCHHUS B COOTBETCTBHHM C TPEOOBAHHSIMU
HOPMAaTHBHBIX IIPABOBBIX aKTOB IO OXPaHE OKPYKaroUleh
Cpenbl; JIEMOHCTPUPYET XOPOIIWE HABBIKA BBISIBICHUS
M3MEHEHUN B COCTOSIHUM OKPYXAIOLIEH Cpelbl B pe3yib-
TaTe XO34MCTBEHHOW IEATEIbHOCTH OpPraHU3alMy Ha OC-
HOBE JAHHBIX SKOJOTHUYECKOTO0 MOHUTOPHHTA.

IToporossiii

«3»
(ynoBieTBopH-
TEJIBHO)

Teopernueckoe coaepx)aHUEe Kypca OCBOEHO Ya-
CTMYHO, OOJIBIIMHCTBO MPEJYCMOTPEHHBIX MPOrpaMMoin
00ydeHus yueOHBIX 3aJJaHUI BBIIIOJIHEHO, B HUX UMEIOTCS
OLIMOKH.

OO0yuarmuiicss IeMOHCTPUPYET CIIOCOOHOCTH IO
PYKOBOJICTBOM IPUMEHSTh COBpPEMEHHble (hU3MKO-
XUMHYECKME METOJIbl U KOHKPETHbIE TEXHUYECKHE
CPEICTB I NPOBENEHUS YKOJIOr0-aHAIUTUYECKOTO KOH-
TPOJS Pa3NYHBIX OOBEKTOB OKpYKAIOIIEH Cpelbl; Ha
IIOPOTOBOM YPOBHE IIPOBOJUTH y4YeT IIOKAa3aTeNeH, Xapak-
TEPU3YIOIINX COCTOSTHUE OKPYKAIOIIEH Cpe/ibl B COOTBET-
CTBHH C TPeOOBAaHUSIMH HOPMATUBHBIX IPABOBBIX B 00Ja-
CTH OXpaHbl OKpY’Kalolledl cpeibl; TOTOB IMOJ PYKOBOJ-
CTBOM OIIPENENATh U AHAIN3UPOBATh OCHOBHBIE 3arpsis-
HEHUSI OKpY’Kalolleil cpesbl, MPEBBIIIAIONIIE HOPMATHB-
HbI€ 3HaYEHUsI B COOTBETCTBHU C TPeOOBAHUSMHU HOpMa-
TUBHBIX TPaBOBBIX aKTOB IO OXpaHE OKpyXkarouieil cpe-
Jbl; JEMOHCTPUPYET YIOBIIETBOPUTEIIbHBIE HABBIKM BbI-
SIBJICHVS] N3MEHEHUI B COCTOSIHUM OKPY’KAIOIIEW Cpenbl B
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YpoBeHb

c(OPMHUPOBAHHBIX Ouenka Iosicuenust
KOMIIETEHIIUHA

pe3ynbTaTe XO3SUCTBEHHOW AESTENIbHOCTH OpPTraHHU3alud
HA OCHOBE JIAaHHBIX YKOJIOTHYECKOT0 MOHUTOPHUHTA.

TeopeTnueckoe colep’kaHue Kypca HE OCBOEHO,
OOJIBLIIMHCTBO MPELyCMOTPEHHBIX TPOrpaMMOoil 00ydeHus
y4eOHBIX 3aJjaHui MO0 HE BBINOJIHEHBI, JTUOO CoNepKaT
rpyOble OMOKH; JONOJHUTENbHAS CAMOCTOSITEIbHAs pa-
00Ta HaJx MarepuanoM He IMpHBela K KaKkoMy-JIn0O 3Ha-
YUTEIbHOMY IOBBIIIEHUIO KAayecTBA BBINOJIHEHUS yuel-
HBIX 3a/IaHUM.

OOyuarouuiics He OEMOHCTPUPYET CIOCOOHOCTH
IIPUMEHSATH COBPEMEHHbBIE (DU3MKO-XUMHUYECKHUE METOJIbI
U KOHKPETHbIE TEXHUYECKUE CPEACTB [yl INPOBEICHUS

«2» 9KOJIOT0-aHAIMTUYECKOTO0 KOHTPOJS Pa3IudHBbIX OOBEK-
Huskuit (HEyIOBIIETBO- | TOB OKPY’KAIOIIEH CPe/Ibl; HE CIOCOOEH MPOBOIUTH yUET
PHUTEIHHO) MOKa3aTeJIe, XapaKTepU3YIOIHUX COCTOSHUE OKpYXKaro-

1iei cpelibl B COOTBETCTBUU C TPeOOBAHHUSIMH HOPMATHB-
HBIX IIPABOBBIX B 00JIACTH OXpaHbl OKPYXarOLIEH cpebl;
HE TOTOB OIpPEACNATh M aHAIM3UPOBAaTh OCHOBHBIE 3a-
IPSA3HEHUs OKPY’KAIOIIEW Cpezbl, IPEBBIIAIOIINE HOPMa-
TUBHBIC 3HAUEHUSI B COOTBETCTBUU C TPEOOBAHUSMHU HOP-
MATHBHBIX IIPABOBBIX AKTOB IO OXPaHE OKPYXaKUIEH
Cpenbl; HE IEMOHCTPUPYET HABBIKOB BBISBIICHUSI U3MEHE-
HUM B COCTOSIHUU OKPY>KAIOIIEH Cpelibl B PE3YyJbTAaTE XO-
3SIUCTBEHHOM JIESITEIbHOCTH OpraHU3allM Ha OCHOBE
JAaHHBIX 5KOJIOTHYCCKOIO MOHUTOPHHTIA.

8. Metoauyeckue ykazaHus JJisl CAMOCTOSITEIbHON pa0doThI 00y4yarouxcs

CamocrodTenbHas paboTa cocoOCTBYET 3aKPEMJICHUIO HAaBBIKOB PabOThl C y4eOHOH U
HAYYHOH JIMTEpaTypoil, OCMBICIIEHUIO U 3aKPEIICHHIO TEOPETHYECKOT0 MaTepHhalia Mo yMEHUIO
000CHOBAHHO BHIOMpPATh METO/Ibl, MO3BOJISAIOIINE KOPPEKTHO BBIABIATH M ONPEAETATh CoAepxkKa-
HUE TIpuMecei B 00beKTaX OXpaHbl OKPYKAIOIIEH CPEJIbI.

CamocrosTenbHas paboTa BBINOIHIETCS BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO 3a-
JAHWIO ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEINojaBaTelisi, HO 0e3 ero HermocpeACTBEHHOTO
yyacTus (IIpU YaCTMYHOM HEMOCPEICTBEHHOM YYacTHUHU MpENnoJiaBaTesisi, OCTaBIIAIOLIEM Beay-
Y0 pOJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

Dopmbl camocmoamenvrol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEO0sI:

— 3HAKOMCTBO C M3y4Y€HHME M CHCTEMaTH3allMi0 O(UIIMaIbHBIX TOCYJAapPCTBEHHBIX JTOKY-
MEHTOB: 3aKOHOB, IIOCTaHOBJICHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX M CIIPABOYHBIX Ma-
TEPUAJIOB C MCIOJNb30BaHUEM HH(POPMAMOHHO-TIOMCKOBBIX cucteM «Koncynbrant Ilmrocy,
«["apanTty, rnobanbHoit cetun «Internety

— H3yuyeHHe y4eOHOH, HaydHOW 1 METOANYECKON JINTepaTyphl, MaTepHaIOB EPHOANIECKUX
W3/IaHUH C TPUBJIEYEHNEM JIEKTPOHHBIX CPEACTB OPULIMATTBHOM, CTaTUCTUUECKOMN, EPUOAMYECKOM 1
Hay4HOH uH(popMarmm;

— CO3/IaHHE TIPE3EHTALMI 1 JOKJIAJ0B O YCIOBUIO KEC-3a/1aHN.

B npouecce uzyueHust AMCHUILIMHBI «MeTOIbI M TPUOOPBI KOHTPOJISE OKPY’KaIOLIeH cpe-
nel» OakanaBpamu HanpasieHus 18.03.02 — DuHepro- u pecypcocOeperaromnye mpomnecchl B Xu-
MHYECKOM TeXHOJIOTUH, HepTexuMuu u 6uotexHonoruu (nmpoduias — OXpaHa okpyskarolien cpe-
JIbl U PAlIMOHAJIBHOE MCTIONIb30BaHKE MPUPOJAHBIX PECYPCOB).
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OcrosHbIMU 8UOAMU CAMOCOSAMENbHOU pa60mbl SABJIAIOTCA:

— MOATOTOBKA K ayJUTOPHBIM 3aHATUAM (JIEKLIMSIM, IPAaKTHUECKUM 3aHATUSAM U Jabopa-
TOPHBIM pabOTaM) U BBITIOJIHEHNE COOTBETCTBYIOLIHNX 33 aHUH;

— CcaMOoCTOsATeNIbHas paboTa Haj OT/EIbHBIMUA TEMAMHU y4eOHOW JUCLUIUIMHBI B COOTBET-
CTBHH C Y4€OHO-TEMATUYECKUM TIIAHOM;

— MOJrOTOBKA JIOKJIAJ0B M IPE3CHTALMI B PaMKax BBIIOJIHEHUS Keiic-3a1aHus;

— BBINOJIHEHUE TECTOBBIX 3aJlaHUIA;

— IOATOTOBKA K 3K3aMEHY.

Iloozomoeka Kk npakmuieckum pabomam.

BeinonHenue nHAMBUYANbHOM MPAaKTHYECKON pabOThl ABJISIETCS YaCThIO CaMOCTOSITENb-
HOU paboThl 0OydarOMIErocs U MpeayCMaTPUBACT HHIMBHUIYAIbHYIO pa0OTy CTYACHTOB C y4eo-
HOM, TEXHUYECKON U CIIPABOYHOM JIUTEPATypOi IO COOTBETCTBYIOLIUM pa3ziesiaM Kypca.

[lenpr0 PAKTUYECKUX 3aHATUH SABIIETCS 3aKPEIUICHHE TEOPETUYECKUX 3HAHUH, IOJNIY-
YEHHBIX Ha JIEKIUAX, U BBIPAOOTKU MPAKTUUYECKUX YMEHUH U NpUOOpETEeHHsI HABBIKOB B pellle-
HUM 3a/1a4, OTpaOOTKU YIPaXHEHUI U BBIIOJHEHUM PacuéToB 110 paccMaTpUBAEMOM TEME.

CryneHT BBINOJHSET 3aJlaHue 1o BapuaHTy. HoMmep BapuaHTa COOTBETCTBYET MOPSIKO-
BOMY HOMEPY CTYJCHTa B CIIUCKE TPYIIIIHL.

PykoBoauTens u3 ymcna npenojasarenei Kadeapbl OCYLIECTBISIET TEKyILIee PYKOBOJ-
CTBO, KOTOPOE BKJIIOUAET: CUCTEMATUYECKUE KOHCYJbTAIIMM C IIEJIbI0 OKa3aHUsl OpraHU3alllOH-
HOW M Hay4YHO-METOJMUYECKON MOMOIIM CTYAEHTY; KOHTPOJb HaJl BHIIOJHEHUEM paldoThl B ycTa-
HOBJIEHHBIE CPOKH; IIPOBEPKY COJIEPKaHUs U O(POPMIIEHUS 3aBEPILIEHHON paOOTHI.

IIpakTyeckass paboTa BBINOJHAETCS OOYYAIOIIMMCS CaMOCTOSATENIBHO M JIOJDKHA OBITh
IIpeJICTaBJICHA K IPOBEPKE MPENOJaBaTEII0 10 Hayayla YK3aMEHALIMOHHON CECCHM.

Beinonnsemas pabora AokHA ObITH 3alluiIeHa CTyJeHTOM. CTYAEHThI, HE BBINOJIHUB-
HIMe NMpaKkTU4Yeckue padoThl, K cAaue FK3aMeHa He JonmyckatoTcs. Pabora noimkHa ObITh aKKypaT-
HO oopMIIeHa B IIEYaTHOM WJIM MUCBbMEHHOM BHJIE, YA0OHA [l IPOBEPKU U XpaHEHUs. 3aliura
paboThI MOXKET HOCUTH KaK WHIAMBHyaTbHBIHN, TAK U MMyOJIMYHBIN XapakTep.

Iloocomoska xk 1abopamopuvim pabomanm.

Jlabopamopmvie 3anamusa — 310 akTuBHas (Gopma ydeOHOro mporecca, rae 00yJarommiics
3HAKOMHTCSI ¢ OCOOCHHOCTSMH METOZI0B OOHAPY)KEHMsI, MICHTU(PUKAIIMN U ONPEeJIeTICHUs] CoepKa-
HUSL 3arpsI3HSIIONINX BELIECTB B OOBEKTaX OXpaHbl OKPYXKAIOILIEH Cpesibl, OCBaUBAaeT OCOOEHHOCTHU
paboThl U ycTpoicTBa NMpHOOPOB (PpoToMeTpa, (HOTOKOIOPUMETPA, CIEKTPOPOTOMETPA, HOHOMEPA,
AQHATUTHYIECKUX BECOB M T.I.), YIUTCS TOTOBUTH CTAHJAPTHBIE PACTBOPHI, CTPOUTH TPAIUPOBOYHBIC
rpaduku U T.IL.

[lepen Hauanom pabOTHI CTYAEHT ONPAIIMBAECTCS IO TEOPETUYECKOM YacTu paboThl — IPOXO-
JIUT OIIpPOC, Ha KOTOPOM IperojaBaTesb MPOBEPSET €ro TEOPETUUECKYIO «IOJJKOBAHHOCTHY (LIeNb
paloThl, OCHOBBI HCIIOJIb3yEMOI0 AaHAJTMTUYECKOIO METO/1a aHAIM3a, KOHTPOJIbHBIE BOIIPOCH! U T.I1.).
Conepkanue  J1abopaTOpHOW  pabOThI, TMEpeYeHb 3a/1aBa€MbIX  KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABJIMBAIOTCSl NpENojaBaTeNieM J0 Hauyajla BbINOJHEHUs paloThl. [lepedeHb KOHTPOJIBHBIX
BOIIPOCOB JUIsl MPOBEAEHHS IMPOMEXKYTOUYHOTO KOHTPOJS CPOPMHPOBaHbI B (POHNE OLEHOYHBIX
cpencts (DOC).

Bompockl Ha ompoc 3amaroTcs KaXkaAoMy CTYIEHTY HHAMBUAYyanbHble. OOydaroriemycs
JTaeTcsl IOMOJTHUTENTbHOE BPEMsl, €CITM OH HE MOXKET OTBETUTh Ha TPU 33JaHHBIX eMy Borpoca. [Tocne
JIBYX HEYJIauHBIX MOMBITOK MPOUTH ONPOC — OOYUAIOLIUICS K BBITOJHEHHIO JTaOOPaTOpHOI paboThI
HE JI0IyCKaeTcsl.

Ilo wurtoram BbIMOMHEHHS J1TA0OPATOPHONH pabOTHl KaxIbll oOydaronmiics ohopMiIseT
VHIUBUAYaTbHBIA OTYET, KOTOPBIN 3alIUIIAET MpenogaBaTento. [Ipu 3anmre yuuThIBaeTCsl Ka4eCTBO
oopmieHust oTyera (HaJMYME LENH, 33/a4, METOAUKU MPOBEAEHMS HKCIIEPUMEHTa, PacyeToB,
BBIBOJIOB), TPABUIIBHOCTH OOPAOOTKH MOTYYEHHBIX PE3YJILTATOB U TPAaMOTHOCTH BBIBOJIOB.

CamocTosTeIbHOE BBINIOJIHEHUE MeCcmogblX 3a0anuti TIO0 BCEM pas3jenaM JUCHUILIMHBI
cpopmupoBanbl B (oHze oleHOUHBIX cpeacTB (POC)
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I[aHHbIC TCCTBI MOT'YT UCITIOJIb30BATHCA:
— OakayaBpamu IpH TOATOTOBKE K SK3aMeHY B (hopMe caMONpPOBEPKHU 3HAHUH;,

— TpernojaBaTess MU JUIs POBEPKH 3HAHUH B KauecTBE (DOPMBI IPOMEKYTOYHOTO KOHTPOJIS
Ha JJa00paTOPHBIX, MPAKTUUYECKUX U JIEKIIMOHHBIX 3aHITHUSAX;

— 7151 IPOBEPKHU OCTATOYHBIX 3HAHUM OaKanaBpOB, U3yYMBILIUX JAaHHBIA KypC.

TectoBble 3amaHusi paccUMTaHbl Ha CaMOCTOSITEIbHYIO paboTy 0€3 HCIOIb30BaHUS
BCIIOMOTATENIbHBIX MAaTEPUAlIOB, T.€. NPHU BBIIIOJHEHUU TECTOB HE PEKOMEHIYETCS IOJIb30BAThCS
yueOHOU U APYTrUMHU BHIAMH JINTEPATYPHL.

JInst BBINIOJIHEHUSI TECTOBOIO 3aJlaHusl, MPEXKIE BCEro, CIEAYET BHUMATEILHO IPOYUTATh
MOCTaBJIEHHBIA Bompoc. [locine o3HakOMIIEHHS C BONPOCOM CIENYEeT NPUCTYNATh K IMPOYTEHUIO
npe/iaraéMbIX BapHaHTOB OTBeTa. HeoOX0oauMo MpOYUTaTh BCE BAPUAHTHI U B KAUECTBE OTBETA
clienyet BeIOpaTh HHAEKC (MdpoBoe 0003HaAUEHKE), COOTBETCTBYIOLIHI PAaBUIILHOMY OTBETY.

Ha Bbimonnenue Tecra oTBOAMTCS OrpaHuueHHoe BpeMsi. OHO MOXKET BapbUpPOBATHCS B
3aBUCHMOCTH OT YPOBHSI TECTUPYEMBIX, CIIO)KHOCTH M 00beMa TecTOBBIX 3adanHuil. Kak mpasuio,
BpEM BBITIOJIHEHHSI TECTOBOTO 33/1aHMsI OIIpeeNsieTcsl U3 pacuera 60 ceKyH | Ha OJIMH BOIPOC.

Copep:xaHue TeCTOB IO IUCHUIUIMHE OPUEHTHPOBAHO Ha MOJATOTOBKY OakKaiaaBpoB IO OC-
HOBHBIM BOIIPOCAaM Kypca. YPOBEHb BBIIIOJHEHHS TE€CTA MO3BOJISET MPENOAABATENAM CYIUTh O
X0JIe CaMOCTOSITeNIbHOM paboThl 6akalaBpoOB B MEKCECCUOHHBIN MEPUOJ U O CTETIEHU WX MOATO-
TOBKH K DK3aMEHY.

Iloozomoseka 00k1a008 u npe3eHmayull 8 pamKax 6blNOJHeHUs Kelic-3a0aHUsL.

Jlokiiaj cocTaBisieTcs 10 3aJaHHOW TeMaTHKe, Ipenoaraer noa0op Heo0XoIMMOro ma-
TepHala U ero aHajau3, Olpe/ieJIeHHe AaKTyaJbHOCTH U 0OOCHOBAaHHOCTH, (POPMUPOBAHHE ILIaHA
JOKJIaJIa WIH CTPYKTYPBI BRICTYIUICHHSI, TAKM 00pa30M, 9YTOOBI TeMa ObljIa TIOJTHOCTHIO PACKPHI-
Ta. M3nokeHue MaTepuaia JOJDKHO OBITh CBSA3HBIM, IOCTIEI0BATENbHBIM, 10Ka3aTenbHbIM. CIio-
€00 M3JI0’KEeHUsI MaTepualia Jisl BBICTYIUICHUS JTOJHKEH HOCHTH KOHCIIEKTHBHBIN WM TE3WCHBIN
xapaktep. [loaroroBnennass B PowerPoint mpe3eHTamus JOJKHA WIUTIOCTPUPOBATH JOKIAI U
OBITh YIOOHOUW ISl BOCTIPUSTHS, KOKIABIA CIAI JOJKEH OBITh IPOHYMEPOBAH, UMETh 3arojo-
BOK. [IpencraBieHHbIe JaHHBIE BHOCSATCS B JIOKJIA/ TOJIBKO C pe3ylbTaTaMu CTATUCTHYECKON 00-
paboTkwu.

9. Iepeuennb HHGOPMANMOHHBIX TEXHOJIOTHA, HCIOJIb3yEeMbBIX NMPH OCYIIECTBIEHUH
00pa30BaTeJIbHOIO MPOIECCa MO THCIUTIIHHE

[TpumeHeHne TUPPOBBIX TEXHOJOTHH B paMKax MPEenoAaBaHus AMCLUUIUIMHBI Ipeao-
CTaBIISIET pacIIMpPEHHBIE BOSMOKHOCTH 110 OpPTraHU3alMy y4eOHBIX 3aHATUH B YCIOBHAX mHppO-
BU3ALMU 00pa30BaHUs U MO3BOJIAET CHOPMHUPOBATH Y 00yUArOIINXCSl HABBIKM TPUMEHEHUS LU -
POBBIX CEPBHCOB M MHCTPYMEHTOB B ITOBCETHEBHOW JKU3HU U MPO(ECCHOHAIBHOW JEATENbHO-
CTH,.

Jis peanmu3aniv 3TOW IETM B paMKax M3Y4eHUS JUCHUIUIMHBI MOTYT MPHUMEHSTHCS
cnez[yroume 1U(POBbIE MHCTPYMEHTBI U CEPBUCHI:

JUIsT  KOMMYHUKAallMM ¢ O0yYaroIMMHCS: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmKep, pacrpo-
cTpaHseTcs o auueH3uu FreeWare;

- a7 TUIAaHMPOBAHUS ayAWTOPHBIX M BHEAYJAMTOPHBIX Meporpustuii: SH-
nexc.Kanennape (https://calendar.yandex.ru/) — on-naiiH kajaeHIapb-IUIaHEp, PACIPOCTPAHICTCS
o auneusun ShareWare

- JUIsl COBMECTHOTO HCHOJb30BaHus (ainos: Annekc./luck — cepBuc s XpaHeHUs U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, pacIpOCTpaHseTCsl MO JIMIEH3uM trialware u
@O6mnaxko (https://cloud.mail.ru/) — cepBuc 1t co31aHMs, XpaHEHUSI 1 COBMECTHOTO HCIIOIB30-
BaHU (PaiiIoB, pacpocTpaHsaeTcs 1o JUleH3uH trialware;

- JUIs OpraHU3aluy YIaJIeHHON CBsI3U U BueokoHpepernuit: Mirapolis — cucrema st op-

raHU3aluu KOJUIEKTUBHOM paboThl M OHJIAWH-BCTpPEY, PACIPOCTPaHIETCs O MPOIPUETAPHOM JTu-
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uensuu u Agugexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc AJsi BHIE03BOHKOB, PacIpo-
cTpansiercs 1o nuiensun ShareWare.

JUis ycrienrHoro OBIaJeHHs AUCIUILTUHON UCIONB3YIOTCS CIeayone HHPOPMalHOHHBIE
TEXHOJIOTUH O0Y4YEeHHUS:

e [Ipu mpoBeleHHUU JEKIUH HCIOIB3YIOTCA MPE3CHTALUU MaTepuana B MporpamMme
Microsoft Office (PowerPoint), Beixom Ha npodeCCHOHATBHBIC CANTHI, HCIIOJIb30BaHUE
BUICOMATEPHUAJTIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

o [lpakTuueckue 3aHATUS MO JAUCHUIUIMHE MPOBOAATCS B CHEIHAIM3UPOBAHHON
yueOHOI ayIMTOPUN — KOMITBIOTEPHOM KJIacce.

e JlaGopaTopHble 3aHATHS TO AWCLUUIUIMHE TPOBOAATCS B CIEHUAIN3HPOBAHHBIX
y4eOHBIX ayAMTOPHUAX - DKOAHAIMTHYECKOW naboparopum u Jlabopatopuu aHAIUTHYECKOM
XUMHUH U (PU3UKO-XUMUYECKHX METOJIOB aHAN3A.

Jlns AUCTAaHIMOHHOM TMOANCPKKH JUCIHILIMHBI HCIIOJIB3YEeTCsS CHUCTEMa YIPaBICHHS
obOpazoBarenbHbIM KOHTEHTOM Moodle. [l paGoTel B JaHHOW cHUcTeMe Bce OOydaroluecs Ha
IEPBOM Kypce MOJy4aroT WHAMBHUIYAIbHBIC JIOTUH M MApOoJib JUIsl BXOJa B CHCTEMY, B KOTOPOM
pa3MenialTcs : MporpaMMa JTUCHUIUIMHBI, MAaTepUabl Ui JIEKIIMOHHBIX U UHBIX BUJIOB 3aHATUN
, 3aJITaHHsI, KOHTPOJIBbHBIE BOIIPOCHI.

JlaGoparopHble 3aHATHS MO AUCIUILTUHE TPOBOAATCSA C UCIOIB30BaHUE PA3IIMYHOTO Jia-
6oparopHoro obopynoBanus. Ha 3aHaTHN 00ydaronuiics 3HAKOMHUTCS € (PU3NKO-XUMHYECKIMHU
METOJlaMU aHanu3a OOBEKTOB OKpYXKAlolIeil cpenpl, paboTOM M yCTPOWCTBOM MPHOOPOB, HC-
MOJIb3YEMBIX IIPH UCCIIEIOBAHUN O0BEKTOB OKPYKAIOLIEH cpenibl (pa3iudHbIe CIeKTpodoTOMET-
PBI, MOHOMEPHI, aHATUTUYECKHE BECHI U T.I1.), YYUTCS TOTOBUTH CTaHAAPTHBIE PACTBOPHI, CTPOUTH
KaJTMOpOBOYHBIC TPpa(UKH | T.11.

B nporuiecce n3ydeHus QUCIUILIMHBL Y4€OHBIMU LENSMU SBIISIOTCS IEPBUYHOE BOCTIPUSTUE
y4eOHOIl MH(pOpPMAIMKA O TEOPETHUYECKUX OCHOBAX METOJOB KOHTPOJIS OKPYXKArOIIEH Cpelbl,
INPUHLIMIIAX padOThl HCIOJNb3yeMbIX MPUOOPOB, €€ YCBOCHHE, 3allOMHHAHUE, a TaKKe
CTPYKTYPUPOBAaHUE TOJYYCHHBIX 3HAHUH W  Pa3BUTHE HMHTEIUICKTYAIbHBIX  YMEHHH,
OPUEHTUPOBAHHBIX Ha CIOCOOBI AESITENBHOCTH PEMpPOAYKTUBHOTO Xapaktepa. llocpeactBom
UCTIOJIB30BAaHUS ITHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHTAlOTCs y3HaBaHUE paHee YCBOSHHOTO
MaTepHaja B HOBBIX CUTYAIUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYaIUX.

JUist JOCTYDKEHUSI 3TUX 1IeJIel UCTIONB3YIOTCSI B OCHOBHOM TPaJAHIIMOHHbBIE HH(OPMaTHBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYUEHHsI C YUYETOM pa3IMYHOI0 COUYETaHMs MACCUBHBIX (HOpM (JIeK-
IUs1, IPAKTUIECKOE 3aHSATHE, KOHCYJIbTAIMS, CAMOCTOSATENbHAS paboTa) U penpOayKTHBHBIX Me-
TOJIOB 00ydeHHUs (IIOBECTBOBATEIbHOE H3JIOKEHHE Y4ueOHONH HH(OpMauu, OOBSCHUTEIBHO-
WUTIOCTPAaTUBHOE M3JI0KEHUE) U MPAKTUYECKUX METOJI0B OO0y4deHHs (BBIIOJHEHHE Kelic-
3a1aHUN ).

YHuBepcuTer oOecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecreyeHus:

— omepannonHas cucrema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 689759252ZE13009;

- onepaunoHHas cucreMa Astra Linux Special Edition;

— maket npukiaaneix nporpamm Office Professional Plus 2010, License 49013351 VT'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT NpukiIaaHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security s 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha ycinyrd mo MpelIoCTaBICHHIO
JUIEH3UH Ha MPaBO UCIIONIb30BaTh KoMIbloTepHOe obecnieuenne Ne 067/9A ot 07.12.2020 rona;

— cuctema Bugeokonpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenucssu [pypdmu;

— cucreMa ynpasieHus ooyuyenuem LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJIOM, pactpocTpansiercs no jsuuen3uu GNU Public License (rus);
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— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecreucHue
pacIpocTpaHsIeTCs 1Mo MPOCTOHN (HEHUCKITIOUUTEIHHON ) TUIICH3UH.

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIsl OCYIIeCTBJICHMSI
00pa3oBaTeILHOIO NMpoIecca Mo TUCHUILINHE

Peanmu3anus yaeOHOTO mporiecca OCYIIECTBISETCS B CHEIUAIBHBIX YIEOHBIX ayAHTOPHSIX
YHUBEpPCUTETA JJIA MPOBEIACHUS 3aHATUHI JICKUMOHHOTO THIIA, TPYNIIOBBIX M WHAMBUAYaJIbHBIX
KOHCYJIbTALIMM, TEKYILIETO KOHTPOJIA U IPOMEKYTOUHOM aTTeCTaluu. Bece ayIuTOpUH yKOMIUIEK-
TOBaHbI CIEUANTU3UPOBAHHON MeOeNbl0 U TEXHUUYECKUMHU CPEJICTBAMU OOYYEHHUS, CIyXKallUMU
JUTSL TIpeicTaBieHus: yaeOHoi nadopmammu 6ombiioi ayauropun. [Ipu Heobxonumoctu odyda-
IOLUMCS TIpesiaraloTcs Habopbl JEMOHCTPALIMOHHOTO 000pyIOBaHUS U y4eOHO-HATIISHBIX MO-
coOuii, oOecrieynBaroIIne TEMAaTHUYECKUE HILTIOCTPALIUH.

CamocTtosTrenbHas paboTa 00ydaromUXCsl BBHIIOIHSAETCS B CHELMATU3UPOBAHHON ayIuTO-
puH, KoTopas o0opyloBaHa yueOHOH MeOenbro, KOMIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
noJkitoueHus k cetu «MHTepHEeT» U 00ecreyeHneM JI0CTyIa B 3JEKTPOHHYIO HH(OPMAaIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

EcTb momemienue 1 XpaHeHUs U MPOQPHIAKTUYECKOTO 00CTyKMBaHUS y4eOHOro 000py-
JIOBAHUSI.

TpeGoBanus K ayAUTOPUAM

HaumeHnoBanue CIICIIUATIBHBIX

N N o OCHAaIIEHHOCTD CIIEUAIbHBIX MOMEIEHNI
IIOMECIICHUHN U IIOMCIICHUHN O CAMOCTOATCIIBHOU

Y TIOMEIIEHHH JUIsl CAMOCTOSITEIbHON paboThI

paboThI
HOMeH_[eHI/Ie AJI1 JICKIMOHHBIX U ITPAKTH- CtoJBl U CTYJIbA, pa60qee MECTO, OCHAIlICHO KOM-
YECKUX 3aHﬂTHﬁ, IrpYyNIOBbBIX U UHAWBU- INBOTCPOM C BBIXOJOM B CCTb I/IHTepHeT n JJICK-
JyalbHBIX KOHCYJIbTAIMA, TEKYIICH U TPOHHYIO HMH(OPMAIMOHHYIO 00pa30BaTEIbHYIO
POMEKYTOYHOU aTTEeCTAIIHH. Cpely, a TaKKe: JKpaH, MPOSKTOp, MapKepHas

JI0CKa, 2 CTeJulaXka JIsl KHUT, CTEHJI OXPaHbI TPY-
J1a ¥ TEXHUKHA OE30ITaCHOCTH.

[Tomenenue 17151 1aOOPATOPHBIX 3aHATUN | DKOaHAIUTUYECKas J1abopaTOpHs AJIsl IPOBEACHUS
Hay4YHBIX MCCIIEJOBAHUHN J1a00OpaTOPHBIX 3aHATHUM,
OCHaIl[eHHas! TaOOpaTOPHBIMU CTOJIAMH U CTYJIbS-
MH; pabOYMM MECTOM, OCHAIIEHHBIM KOMIIbIOTE-
POM C BBIXO/IOM B ceThb MIHTEpHET U 31EeKTPOHHYIO
nHGOPMALMOHHYIO0 00pa3oBaTebHYlO cpeay, U
CIIEYIOIKUM O0OpYIOBAaHUEM: CIIEKTPOPOTOMETP
Shumatsu UV1800 ¢ npucraBkoii TepMoOCTaTHpO-
BaHHs 00pa3noB (fmonus), crnekTpodoromerp
CP-256YBU ¢ npucraBkoit auddy3HOro orpa-
xenust (Poccust), mHppakpacHblil cnekTpodoTo-
metrp IRAffinity-1S ¢ ®ypre-npeobpazoBanuem
Shimadzu (fInonus); nonomep DkcnepT — 1 wT.;
cunektpodoromerp [13-5300B; ananutuyeckue
BECHI; CYIIMIIBHBIN mKad

VYuebnas nabopatopus (Jlaboparopust ananmuTuue-

ckoil xumuu 1 ®XMA) U1 mpoBeaeHus J1abopa-

TOPHBIX 3aHATUHN, OCHAIllEHHas J1a0O0paTOPHBIMU

CTOJIAMU U CTYJIbSIMH, CIEIYIOIUM 000py10BaHU-

em: ¢orokomopumerp KOK-2 — 2 mir., horokoio-

pumerp 2MII — 1 ., doTtokonopumerp KOK-
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3MII — 1 wr., porokonopumerp KD-77 — 1 mir.,
dotokonopumerp ®OK-56 — 2 miT., yHUBEpCalb-
HbIH woHOMep DB-74 — 1 mr., nonomepst pHS10
— 3 wrt., nonomepsl PIIY — 2 wmT., cymuapHbIN
mkad — 1 mT., KOHIYKTOMETp — 4 IIT., KYJIOHO-
metrp UIIT — 2 mir., ycranoBka ATl — 4 wr., cy-
mibHbI mkag — 1 mr., mabopatopHble MpH-
CTaBHBIC CTOJIBI — 2 IIT., BBITSDKHBIE MIKader — 3
IIT.

[Tomemenus 111 CaMOCTOATENBHOM pa-
00THI

Crosibl KOMIIBIOTEpHBIE, CTYJbs. IlepcoHanbHbIE
komnbroTepsl. Beixon B Mutepher. IlepenocHoe
MyJIbTHUMEIHMIHOE  oOopynoBaHue  (HOYTOYK,
9KpaH, MPOEKTOP).

[Tomemenue amst XpaHeHUS ¥ MPOQUIIaK-
THYECKOTO 00CITY)KMBaHUS Y4€OHOTO
000pyI0BaHUs

Crennaxu. Paznarounsiii marepuan. [lepenocHoe
JEMOHCTpAllMOHHOE 000pyAOBaHUE (MYJIbTHME-
JMIHBIE TPOEKTOPHI, SKPaHbI, HOYTOYKH).
Pacxonnbie MaTepuaibl Al peMOHTa U OOCITYXH-
BaHUA TEXHUKU.

MecTa 1151 XpaHeHust 000pyAOBaHHUS.
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