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Annortanusa

Hucnuminna «MeTtoasl W NpUOOpPBl KOHTPOJS OKPYKAIOLIEH Cpelpl» BXOIUT B
o0Opa3oBaTeNpHYyl0 MpPOrpaMMy BBICIIETO O00pa3oBaHUsl — MpOrpaMMy OakanaBpuara IO
HanpaBieHuo mnoarotoBku/ crneruanbHocTH  20.03.01  «TexnocdepHass 06€301MacHOCTHY»
HanpaBlieHHOCTH <«MHXUHUPUHT U 1udpoBU3aIUsA cuUcTeM oOecreyeHus: 0e30MacHOCTH
texHocdepri». ucnumimnaa peanusyercs kadempoit «NoSy.

JucnunivHa HaneneHa Ha (JOPMUPOBAHUE Y BBIMTYCKHUKA CIIEAYIOIIMX KOMITETEHIIHI:

OIIK-2 «Cnocoben obecrieunBaTh 0€30MaCHOCTb YEJIOBEKA M COXPAHEHHUE OKPYXKaroIei
Cpelbl, OCHOBBIBAsACh HA NPUHLMUIAX KYJIbTYpbl O€30MACHOCTH M KOHIENLHUH PHUCK-
OPUEHTHUPOBAHHOTO MBILIUICHUSD)

CopeprxkaHue TUCHUIIIIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBSA3aHHBIX C KOHTPOJIEM KauecTBa
OKpYKarolel Cpeapl.

[lpenogaBanue AMCHMIUIMHBI TpeIycMaTpUBaeT cienyoume (OpMbl OpraHu3alu
y4eOHOro mpolecca: JIEKIUH, JadopaTopHble paboThl, MPAKTUUECKUE 3aHATUS, CAMOCTOSTEIbHAS
paboTta oOyuaromerocs.

[IporpamMMoil AUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJS: TEKYIIMi
KOHTpPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B opme 3adera.

OOm@st TpyIOEMKOCTh OCBOCHHUS TUCHHIIJIMHBI COCTABISET 3 3a4€THBIX eauHUIBI, 108
4acoB.

SI3b1K OOy4YEeHU S 11O AUCHUTIIIMHE «PYCCKUM



1. TlepeueHb ImIaHUPYEMBIX PE3YIBTATOB OOY4YEHHUs 11O AUCLUIINHE
1.1. Henu npenonaBanust JUCUUIIIUHBI
Ienu npenosaBaHust JUCUUIIIUHBL «MeTOIbl KOHTPOJIS KA4eCTBA OKPYKAIOIIEH CpeabDy»:
- (opMHpOBaHUE y CTYJEHTOB INPEACTABICHUN O LENSIX, 3a/la4ax, MPUHIMIAX, METOaX,
MOpsZKe, MpOLEAype, CPEACTBAX MOHUTOPUHIA U KOHTPOJIA KayeCTBA OKPYKAIOIICH Cpelbl U
HKOJIOTHYECKUX CUCTEM;

- OBJIAICHUC HaBbIKAaMHW IIPOBCACHHA HCCJ'IC,Z[OB&HHIZ, O6pa6OTKI/I n 1OpCACTaBJICHUSA
OKCIICPUMCHTAJIIBHBIX TAaHHBIX]

- OCBOCHHUEC TCOPCTUYCCKUX OCHOB MECTOAOB KOHTPOJIA,

- OBJIaAICHUE COBPEMCHHBIMH METOJaMU aHaJIM3a CYIIEPIKOTOKCUKAHTOB.

1.2. JlucuumiauHa BXOAWUT B COCTaB 00s3aTelNbHOM dYacTH 00pa3oBaTeIbHOU
MporpamMMmbI BeIcIero oopazoanus (naee — OI1 BO).
1.3. [lepeueHr  MIAaHUPYEMBIX  pe3yJAbTaTOB  OOY4eHHS IO
JUCLHUIIIIMHE, COOTHECEHHBIX C IUIaHUpyeMbIMU pe3ynbraramu ocsoeHus OII BO.
B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMIETSHIIMSMH WM UX YacTsaMH. KOMIeTeHInn U MHAUKATOPHI UX TOCTHKEHUS TPUBEACHBI B
Tabmume 1.

Ta6n1/1ua 1-— HepequL KOMIIETCHIIMI U WHAUKATOPOB UX JOCTHKCHHS

Kareropus (rpymnra) Kon u Kon n HanmeHOBaHME HHAMKATOPA
HAaUMCHOBAaHHE
KOMITETCHITU U JTOCTHXKEHU ST KOMIIETCHIIHH
KOMIICTCHII U

OIIK-2.3.1 3HaTh HOPMBI ¥ TPEOOBAHUSI B

OIIK-2 Cnocoben obyacTu 6€30MaCHOCTH 37I0POBbS YSIIOBEKA

OOmenpodeccuoHaabHbIE
KOMITCTCHII U

Cpeabl, OCHOBBIBAACH
Ha npuHOUIIax

obecrieunBaTh U OKpY)KAIOILEH cpeabl MpU BEACHUU
0€30MacHOCTb WHKEHEPHOU IeATEeNIbHOCTH

YeJIoBEKa U OIIK-2.Y.]1 ymMeTh NpUMEHATH NPUHLIUIIBI
COXpaHEHHue KYJIBTYpbl 0€30I1aCHOCTH M KOHLIETIIIUU
OKpYy’KaroIen PHUCK-OPUEHTUPOBAHHOI'O MBIIIICHUS JUIs

obecrnieueHus1 0€30MaCHOCTH YEJIOBEKa U
COXpaHEHU S OKPYXKAIOIEH Cpe/bl

KYJBTYPBI OIIK-2.B.1 BnaneTs HaBLIKAMU BEICHUS
0C30I1aCHOCTH U WH>KEHEPHOM JIeATEIIbHOCTH B 00JaCTH
KOHIICTIIIUH PUCK- OXpaHbI 3I0POBBS U 3AIUTHl OKPYKAIOIIEH
OPUEHTUPOBAHHOTO | Cpelbl HA OCHOBE MPUHITUIIOB KYJIbTYPbI
MBIIDICHHS 0€30MacHOCTH U KOHIICTIIIUU PUCK-

OPHUCHTHUPOBAHHOI'O MBIUICHU S

2. Mecro mucturnHbl B cTpykrype OT1
Jucuumianaa MOXeT 0a3upoBaThCA Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIMMUCS
MpU U3YyYEHUU CIAEAYIONMX TUCHUIIINH:

«IHKEeHEepHAs SKOJIOTHS,

«JKOJIOTUYECKHE TMPOOIEMBbI OTpacieil MPOMBIIUIEHHOCTH U OCHOBBI MPOMBIIUIEHHON
SKOJIOTH I,

«OCHOBBI XUMHUYECKOM 6630HaCHOCTI/I»,

3HaHus, MOJydEHHblE IpPH H3YYEHUU MaTepuana JaHHOW JUCUUILUIMHBI, UMEIOT Kak

CaMOCTOSITEIbHOE 3HAaYEHHE, TAK U MCIIOIb3YIOTCS IPU U3YUEHHUH JAPYTUX JUCLUILINH!
— « IlpoexrupoBanue cucTeM OYUCTKH CTOYHBIX BO,

«[IpoexTupoBaHue CUCTEM OYMCTKU MbLIEra30BbIX BHIOPOCOBY,

«CoBpeMEeHHbIE CUCTEMBI 3allTHI aTMOC(EPHI»,




— «CoBpeMeHHbIE CUCTEMBI 3alMThI THAPOCHEPBI»,
— «lIpoexTpoBaHHE CUCTEM KOHTPOJIS U YIPABJIEHUS BOJIOOYUCTKONY,
— «lloaroToBka BBIMYCKHOMN KBaTU(UKALIMOHHONU PabOTHI».

3. O0BeM u TPYIOEMKOCTh JAUCITUTIITUHBI
Januble 00 o0meM o0beMe MUCIUIUIHHBI, TPYIOEMKOCTH OTICIBHBIX BHUIIOB Y4eOHOM
paboThI O IMCUUIUIHHE (M pacipeaesieHue dTOU TPYAOEMKOCTH IO CEMECTpaM) MPEACTaBICHBI B
Tadaume 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTh JTUCIUTLINHBI

TpynoeMKocTs 1o
Bun yaeOHol paboThI Bcero ceMecTpam
Neb6
1 2 3
Oowan mpyooemkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (gac)
U3 nux wacos npakmuueckoil no02omosKu
Ayoumopmuwie 3anamus, BCEro yac. 51 51
B TOM YHUCJIC:
nexkiuu (JI), (qac) 17 17
npakrudeckue/cemuHapekue  3ansatus  (I113),
17 17
(gac)
naboparopHeie padotsl (JIP), (vac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
JK3aMeH, (4ac)
Camocmosamensnasa paboma, Bcero (dac) S7 57
Buo npomesxicymounoii ammecmayuu: 3ayer,
mudd. 3ader, sk3amen (3auer, Jdudd. 3ay, 3auer 3auer
OK3.*%*)

E53

IIpumeuanue: KkaHAMIATCKUI K3aMeH

4. CopepxaHue AUCHUTIINHBI
4.1. Pacnipenenenue Tpynoe€MKOCTH AMCUMILJIMHBI MO pasaeiaM U
BU 1AM 3aHITUN.
Paznenbl, TeMbl IUCHUIUIMHBI B KX TPYIOEMKOCTh TPUBEICHBI B TA0IHIIE 3.

Tabnuua 3 — Paznensl, TeMbl TUCHUILIMHBL, UX TPYI0EMKOCTh

Jlek I13 (C3 JIP KIT CPC
Pasesbl, TeMbI THCIHILTHHBI (qaLCH;H/I (qéc) ) (4ac) (uac) | (uac)
Cemectp 6
Paznea 1. 4 4 4 14
MOHHUTOPHHT OKpPY’KaIOLIEH Cpeabl M DKOJIOTMYECKN
KOHTPOJTb
Paznea 2. 4 4 4 14
MeTofpl  KOHTPOJIS  3arpsi3HCHUST  aTMOC(epHOro
BO3/yXa.
Pa3znean 3. 4 4 4 14
MeTozbl KOHTPOJIS 3arPSI3HEHHST BOAHBIX 00BEKTOB.
Paznea 4. 5 5 5 15
MeTo/Ibl KOHTPOJISE 3arpsI3HCHKSI TI0YB.
Hrtoro B cemecTpe: 17 17 17 57
Hroro 17 17 17 0 57




HpaKTI/I‘IeCKaSI IMOATOTOBKA  3aKIMKOYAa€TCd B  HCIOCPCACTBECHHOM  BBLIITOJIHCHHH

00yJaroIMMHUCS

ONpE/ENCHHbIX  TPYAOBBIX  (yHKIMHA,  CBS3aHHBIX ¢ Oy;ymei

IpOQeCcCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pas3ienoB U TeM JEKIMOHHBIX 3aHATHH.

ConeprxaHue pas3eNioB U TeM JICKIIMOHHBIX 3aHATHI TPUBEIeHO B TabnuIe 4.

Tabmuna 4 — ComepxaHue pa3aesioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep pasnena

Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKIIMOHHBIX 3aHATUH

Pa3nea 1

MOHHMTOPHHT OKpY:Kaloleil cpeabl M IKOJIOTNYe CKMil KOHTPOJIb

Uctopusa co3manusi HaUMOHAJIBHOM CHUCTEMbl MOHUTOpUHTIA. Ee
3a0a4u U CTpyKrypa. DOHOBBIM MOHHUTOPUHI KaK COCTaBJISIOLIAS
HallUOHAJbHOM CHCTEMbl MOHUTOPUHIA. 3aJaud U  OpraHu3alus
doHOBOTO MOHHUTOpPUHTA. THUNBI CTaHIUKA (OHOBBIX HAOIIOACHUI.
3amaun, OOBEKTHI W CTPYKTypa PETHOHAIBHOTO U JIOKAJBHOTO
MoOHUTOpUHTa. OOBEKThl HaOMIOACHHS B HALUOHAIBHOW cHcCTeMe
MOHUTOPHUHIA, HAa PETHOHAIIBHOM M JIOKAJIBHOM YPOBHSIX.

3amaun, OOBEKTHI M CTPYKTypa pPETHOHAIBHOTO M  JIOKaJbHOTO
MOHUTOpUHTa.  OCHOBHBIE  KPUTEPUHU  COCTOSHHS  3arps3HEHUsS
BO3IYIIHOTO  OacceifHa  (MakCMManabHO  pa3oBbIE€  KOHIIEHTpAIUH,
CPEIHECYTOYHbIE KOHLEHTpPAlUH, KOMIUIEKCHBIH MHAEKC 3arpsi3HEHUs
atMocdepsl, YUeT BJIHMSHUS CyMMAllMU | T.II.).

Kareropuu crainimoHapHbBIX TOCTOB (CTallMOHApHbBIE, MAPIIPYTHEIE,
noadakenbHbIe). BRIOOp MECTOMONOKEHUS TOCTOB HAOIIOICHUA.
UHCIIEHHOCTH ITOCTOB HA TEPPUTOPUU HACEIIEHHBIX ITYHKTOB.

[Tepeuens 3arpsaHsonpx BemecTs (3B) momiexanpx KOHTPOIIO B
CHCTEME MOHUTOPHHTA 3arps3HEHUsT aTMOC(HEPHOTO BO3.IyXa.

[IporpammMbl HaOMIOAEHHS B CHCTEME MOHUTOPUHTA aTMOC(HEPHOTO
BO3/yxa (IOJIHAsA, HETOJIHas, cokpalueHHast). [IpeacraBienue
MOHHUTOPUHTOBON MH(MOPMAIIUH.

OOBeKTH M3MepeHnit 1 X Mepbl. KauecTBeHHAs U KOJTMYECTBEHHAS
XapaKTepUCTHKA U3MEPAEMOHN BEIUUYMHBL. MeTposiornueckue
XapaKTepUCTUKH METOJMK BBITIOJHEHUS U3MepeHuil. Pesynbprarsl u
IIOIPEIHOCTH U3MEPEHUH.

Pa3ne 2

MeToabl KOHTPOJIS 3arpsi3HeHUsI aTMOC(] € pHOTO BO31yXa
MeTtonbl oTO0pa 1pod aTMochepHOTO BO3AyXa IS ONPEACTICHUS

MBLIN, a3P030JI€ii, Fa30B U MMapoB. XapaKTepUCTHUKAa METOJOB 0TOOpa mpod.
[Ipumensiemoe 000pyIOBaHME U YCTPOMCTBA. XapaKTepUCTHKA (PHIBTPOB.
XapakreprucTuka TpoO00TOOPHBIX YCTPOUCTB.
OT60p mpo6 ra3o-BO3AYIHBIX CMecel M3 Ta30X0JI0B. YCIOBUS 0TOOpa
po0. Berbop mecra otb6opa mpoO. YcinoBus XxpaHeHUs TPOO.
OT0op npob 1 aHaIM3 BO3ayxa paboyeit 30HHI.
KoHTpons razoounctHOro o6opynoBanus. MeTogonorust KOHTPOIIs
razoounctHoro obopynosanus. Kontpons 'OV ¢ npumenenuem
ra30aHaJIn3aTOPOB MPOMBIIITIEHHBIX BBIOpocoB. KonTpons OV ¢
MpUMEHEHUEM ra30aHaTN3aTOPOB MHUKPOKOHIICHTPAIUA.
HeopranuzoBanasie U3A. MeTos O1leHKH BBIOPOCOB YIIIEBOIOPOJIOB

U3 OTKPHITHIX MIOMATHBIX M3A. MeToa HHCTpYMEHTAIbHOTO KOHTPOJIS
nockux HazeMHbIX M3 A. O0nacTu HCONB30BaHUSI TA30aHATU TUYECKON
texuuku. Knaccudukarust MetooB razoBoro ananuza. Cyre Haubosee
Pa3BUTHIX METOOB ra30BOr0 aHanu3a. Bo3MOXKHOCTH U onpefensieMble
KOMIIOHEHTHI. [IpMHIMUIT 1eHCTBUS M YCTPOMCTBO ra30aHaJIn3aTOPOB,




pEaTM3YIOIMX TH METOJIbl. TEXHHMYECKHE XapaKTEPUCTHKH ra30aHalin3a-
TopoB. Ilepeuerb mpuOOPOB HCIIONIB3YEeMbIX TSI KOHTPOJS aTMOC(HEpPHOro
BO3Ayxa. MeTo/pl aHaIM3a PO BO3ayXa: TPaBUMETPUUYECKUN,
nossiporpaduuecknuii, OTOMETPUUECKUN, CITEKTPOPOTOMETPHUUCCKHIH,
duTyoprMeTpUYECKH, XpoMaTorpapudeKuii.

Pa3nen 3

MeToabl KOHTPOJIS 3arPA3HEHUsl BOJAHBIX 00bEKTOB

[TokazaTenu kauecTBa BOJbl. TpeOoBaHUSI K KayecTBY BOIbI
(BOoZoeMBbl  KyJIbTYpHO-OBITOBOTO HAa3HAYEHMS], XO3HCTBEHHO-IUTHEBOTO
Ha3Ha4YeHU s, phI00-X035MCTBEHHOTO Ha3HaueHMs1). Bunl ceTeit HabmoaeHus
3a cocrosiHMeM Boja cyum. Kareropuu mnyHKTOB HaOdroAeHHs. 3agauu
nynkroB Haomoaenus |, I, Ill, IV kareropuu, omnpenenenue ux
MectonoyioxkeHus.  [Iporpamma  nHabOmtonenust  (moJiHAs, HEMOJHAS,
COKpallleHHasl) 3a  KaueCTBOM  IOBEPXHOCTHhIX BoA. IlepeueHp
3arps3HAIONMX BELIECTB MOJUIEKAIMX KOHTPOJIIO.

AHanu3 KadecTBa BOJABI U €r0 0COOEHHOCTU. MeToapl 0TOOpa mpoo,
MOATOTOBKH U aHaNu3a MpoO BoJIbl. TUIOBas ' IpoXuMUYecKas 1a00paTopust
U ee o0opynoBaHue. ABTOMAaTH3MPOBAHHBIE CHCTEMBbI KOHTPOJIS KayecTBa
3arpsA3HEHHBIX BoJ. buorectupoBanue. [IpencraBieHne MOHUTOPUHTIOBOM
uHdopmaruu.

OcHOBHBIE [TOKa3aTeNN KaueCcTBA BOA (IPUPOIAHBIX, TUTHEBBIX,
CTOYHBIX,TIOJJ3EMHBIX U Jp.): B3BEILIEHHbIE TPUMECH, MyTHOCTb,
IIPO3payHOCTh, MUHEPAIU3aLUsl, ’KECTKOCTh, pH, KOHIIEHTpanus
pactBopenHoro kucnopona, XIIK, BIIK, opranndeckue BemecTBa (heHoI,
xupbl), CITAB, nectuninapl, HOHBI TSHKETBIX METAJUIOB, HUTPATHI,
HUTPUTHI, aMMHUAK, (hocPaThl.

OcCHOBHBIE METO/IbI KOHTPOJISI KAYeCTBA BOJIbl: TPABUMETPUUECKHUH,
nossiporpaduueckuii, GOTOMETPUUECKU, CITEKTPOPOTOMETPHUUCCKHIH,
¢rryopuMeTpudecKuii, XpoMaTorpapuyeKkuil.

Pa3nen 4

MeToabl KOHTPOJIA 3arPA3HE HUS TOYB

[Tokazarenu kauectBa moyB. Kareropuu mous. Bubl
MOHHUTOPHUHTA 3arps3HeHus mouB. Kputepun onpenensionme
HEOOXOAMMOCTb KOHTPOJIS 3arpsI3HSIONMX BeIecTB 1moYB. [lepedeHs
3arpsA3HAIONMX BELIECTB MOJUIekKAIMX KOHTpoio. HeoOxonuMocTsb
KOHTpOJIst aTMocepHBIX ocaakoB. [Iporpamma HabIr0A€HUS B CUCTEME
MOHHTOPHWHTA 3arpsi3HEHHS T0YB. MeTop1 0TOOpa mpo0, TOArOTOBKH U
aHanM3a npoo MOYBHI.
OCHOBHBIEC METO/IbI OIICHKHU TOKa3aTelNeil KauecTBa MOYB:
TpaBUMETPUYECKUH, TTOsIporpadrueckuii, GOTOMETPUIECKUM,
cnekTpodoToMeTpruUecKril, QIIyopuMeTpUUIECcKrii, XpoMaTorpapuyeKuii.

4.3. [IpakTnyeckue (CEeMHMHApPCKUE) 3aHATUS

TeMbl TpaKTHYECKUX 3aHATHH U UX TPYJOEMKOCTh TTPUBEICHBI B TAOIHUIIE 5.




Tabnuna 5 — [Ipakrrdeckue 3aHIATHS U UX TPYIOEMKOCTh

Dopmsi N3 Hux 3 No
Ne Tembl MPaKTUYECKUX Tpy10eMKOCTb, | TPaKTUYECKOM | pa3aena
/11 3aHATUHI TIpaKTHICCKIX (uac) MMOATOTOBKH, | TMCIHII
ST (gac) JINHBI
Cemectp 6
Pacuer MIPUOPUTETHBIX Pemenne 2 2
1 | zarpsBHsrOnMX BEIIECTB, TUTIOBBIX U
MO/JICKAIMX KOHTPOIIO Ha | CHUTYallMOHHBIX
HMCTOYHHUKAX BBIOpOCA. 3a1a4
Pacuer rpaduka KoHTpOJIs Pemenue 2 2
2 3arpsi3HSIONMX BEIIECTB Ha THUITOBBIX U
HCTOYHHUKAX BbIOpOca CUTYaIlMOHHBIX
3a1a4
Nzyyenne meTomoB oTdopa CemuHap 2 2
3 | npo6 3arpsA3HAIONMX
BEIIECTB M3  HCTOYHHKOB
BBIOpOCA.
Pacuer (OHOBBIX Pemenue 2 2
4 KOHIICHTPALHi THUIIOBBIX U
3arpsI3HAIONMX BEIIECTB H | CUTYAallMOHHBIX
COCTaBJICHUE IPOrpaMMBbI 3a1a4
KOHTPOJISI.
Pacuer HOPMAaTUBHO Pemenue 2 3
5 | IOmyCTHMBIX KOHIIEHTpALHi TUTIOBBIX U
3arps3BHSIIONMX BEHIECTB B | CHUTYallHOHHBIX
CTOYHBIX BOJAX. 3a1a4
Mertonbt KOHTPOJIS CemuHap 2 3
6 | xauecTBa CTOYHBIX BOJ Ha
OYHMCTHBIX COOPY)KEHUSIX
Pacuer KpPaTHOCTH Pemenne 2 3
7 pa30aBlieHUs] CTOYHBIX BOJI TUTIOBBIX U
IpH  BBIIYCKE B BOJHBIC | CUTYaI[MOHHBIX
OOBEKTHL. 3a1a4
Pa3paboTka CUCTEMBI Pemenne 2 3
8 KOHTPOJISI Ka4eCTBa CTOYHBIX THUIIOBBIX U
BOJ Ha pasHbIX CTaJusX | CUTYal[MOHHBIX
IPOIECCa OYMCTKHU. 3a1a4
9 KoHTpois COJIepXKaHUS CemuHap 1 4
TSDKEITBIX METAJUIOB B MIOUBE.
Bceero 17
4.4, JlaboparopHble 3aHATHS

TeMmbl 71a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B Tabmuue 6.




Tabnuna 6 — JIabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

M3 aux Ne
rjl\;i HammenoBanue mabopaTopHBIX paboT TPYH(():ZSOCTE HES;;Z::;;(;? E?Iilllleii
(gac) JIUHBI
Cemectp 6

1 | Onpenenenue conepkaHus B3BELICHHBIX 2 2
4acTHII (TN ) B BO3AYXE

2 | CnekrpooTOMETPUUYECKOE OIPEICICHUE 2 2
okcuna azota (1V) B Bo3myxe

3 | CnexrpodoToMeTprudecKoe Ompe/eIICHuE 2 2
aMMHaKa B BO3/yXe

4 | Onpenenenue BOJIOPOJHOTO MTOKA3aTeNs, 4 3
KECTKOCTH BOJIbI, COJCPIKAHUS
T'UpOKapOOHAT- HOHA M CYXOTO OCTaTKa

5 OmnpeneneHue MBETHOCTH U MyTHOCTH BOJIbI 2 3

6 | CnexrpodoToMeTpudeckoe onpeaeaeHue 3 3
Cynb(aToB B BOJE

7| Onpenenenne nonos Fe,5,, NO, ,NO3™ u 2 3
Cl,; ¢ mcrions3oBanueM TecT-cucTeM

Bceero 17
4.5. CamocrodrenpHas paboTa 00yJaronpXcs

Bunpr camoctosaTensHOM paboTh U €€ TPYJ0EMKOCTh TTPUBEICHBI B Tabmuiie 7.

Tabnuma 7 — Buabl caMocTosSTeIbHOM PabOTHI U €€ TPYAOEMKOCTh

Bun camoctosTensHO# paboTh Beero, | Cemectp 6,
Jac yac
1 2 3

Nzyuenue Teopernueckoro marepuaia

20 20
nucuutaunsl (TO)
[lonroroBka K TEKyieMy KOHTPOJIIO 20 20
ycrieaemocTH (TKY)
[ToaroToBKa K MpoOMEKYTOUHOM

17 17
attectanuu (ITA)

Bcero: 57 57

5. TlepeueHb yaeOHO-METOMUYECKOTO OOECTICUCHHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS O TUCIUIIINHE (MOIYIIIO)
Y4eOHO-METOANYECKHE MaTepHallbl JIJIsl CAMOCTOSITEIBHON paboThl 00yYaronmMXcs yKazaHbl B
m.om. 7-11.

6. IlepeueHb MeYATHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUN
[lepeueHb meYaTHBIX U AJIEKTPOHHBIX YU€OHBIX U31aHUM MpUBENEH B Tabuule 8.

Tabnuna 8— [lepedeHp neyaTHbBIX U AIEKTPOHHBIX YIEOHBIX U3JaHHI

M dp/ bubnmuorpaduyeckas cchlika

Komaectso




URL anapec SK3EMIUBIPOB B
Oonormorexe

(kpome
AMEKTPOHHBIX

SK3EMILIIPOB)

[TycroBas JI.E., Mecxu b.Y. Metonb!
MPUOOPBI KOHTPOJIST OKPYKAIOIIEH CpeJibl.
DKOJOTUYECKUH MOHUTOPHUHT. YueOHOe
nocobue. - HALl MTHOPA-M, 2023.-246 c.

https://znanium.ru/catalog/do
cument?id=427859

https://znanium.ru/catalog/do | IonutaeBa H.A. MeTo bl KOHTPOJISI KAYECTBA

cument?id=415457 OKpyKaroIei cpezpl. YueOHoe mocodue —
HUIL UHOPA-M, 2023.-112c.

Jlapuukun B.B,, Caxuun U.A, Jlapuonos B.T'.
MeToaukn MHKEHEPHOU 3aIlM ThI
OKpyXaromei cpezapl. YueOHoe mocodue.- Uz,
«Jlarkos 1 K%, 2021.- 240c.

https://znanium.ru/catalog/do
cument?id=371013

7. TlepeueHb 37IEKTPOHHBIX 0OOPA30BATEIBHBIX PECYPCOB
MH(opMamOHHO-TEIEKOMMYHUKAITMOHHOH ceTn «IHTepHEeT»
Ilepeuens JJIEKTPOHHBIX 00pazoBaTEIBHBIX pecypcoB MHPOPMAIIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTn «lIHTepHeT», HEOOXOAMMBIX JUIs OCBOEHUS JUCLUIIIUHBI
npuBezeH B Tabnuie 9.

Tabmuuna 9 — IlepedyeHb AJIEKTPOHHBIX O0pa30BATENbHBIX PECYpcoB HHGOPMALIMOHHO-
TEJICKOMMYHHKAIIMOHHOM ceTn «HTepHeT»
URL azpec | HaumeHOBaHUE
IMepuoanueckue u3gaHus

http//www.kalvis.ru/ Kypnan «3konorusi 1 MpOMBIITIEHHOCTH Poccum»

http://vodoochistka. ru/ Kypuan «BogooducTia

http//ecovestnik.ru/ Kypnan «3konorust ypOaHU3UPOBAHHBIX TEPPUTOPUI»

http//www.ecoindustry.ru/ Kypuan «IKooTHs IPOU3BOJICTBAY

https//vk.com/club43432547 Kypnan «CpaBOYHHK 3KOJIOTray
Pecypcbl und opmannonno-resekoMmMyHukaunonHoii cetu UHTEPHET

http://elementy.ru caiT 0 hyHIaMEHTAIBHON HayKe
http: //mwww.wri.ore caiiT IHCTUTYyTa MUPOBBIX PUPOJTHBIX PECYPCOB
http: // www.unep.org caiit IIporpammer OOH 1o okpyxkaromeii cpee

8. Ilepeuenp nH(POPMAITMOHHBIX TEXHOJIOTHUHA
8.1. [lepeyenp mMporpaMMHOTO OOECIICUEHUS, MCIOIB3YeMOTO TPH
OCYIIIECTBIICHUH 00pa30BaTELHOTO MPOIIecca IO AUCIUTIIIIHE.
[lepeueHb UCTIOIB3YEMOTO TIPOTPAMMHOTO OOecTieueHust mpecTaBieH B Tadbmuie 10.

Tabmuma 10— Ilepedenb mporpaMMHOTO OOeCTIeUeHUS

Ne i/t HaunmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuens UH(opMaImOHHO-CIIPAaBOYHbIX CHUCTEM,
UCIONB3yeMbIX IPH  OCYIIECTBICHUM  0Opa30oBaTENBHOrO  IIpoliecca 0
JCITUTUIAHE

[lepeueHp wuCHONB3yeMbIX HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEACTaBICH B
tabmure 11.



https://znanium.ru/catalog/document?id=427859
https://znanium.ru/catalog/document?id=427859
https://znanium.ru/catalog/document?id=415457
https://znanium.ru/catalog/document?id=415457
https://znanium.ru/catalog/document?id=371013
https://znanium.ru/catalog/document?id=371013
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://elementy.ru/
http://www.unep.org/

Tabmuna 11— Ilepeuenp nHGOPMATMOHHO-CITPABOYHBIX CUCTEM

No i/t HaumenoBaunue

Hayunslit sxxypnain «/lHHOBanimoHHOE TPHUOOPOCTPOCHUE)

9. MarepuanpHo-TeXHUYECKas 6aza
CoctaB  MaTepUAIbHO-TEXHUUYECKOM  0a3pl, HEOOXOAMMOH UIS  OCYIIECTBICHUS
00pa3oBaTENBHOTO MPOIIecca MO AUCHUIUIMHE, TIPEACTaBlIeH B Tabnumel2.

Tabnuua 12 — CoctaB MaTepuaibHO-TEXHUUYECKON 0a3bl

Ne HaumMeHOoBaHue cocTaBHOW 4acTu Howmep aynuropun

T/t MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )
JlexuroHHas ayaAuTOpUS 51-07
MynbsTuMeauiiHas JEKIIMOHHAs ayIUTOPUS 51-07

10. OtnieHOUYHBIE CpeICcTBA IS TPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
10.1. CocraB OLIEHOYHBIX CPEACTBIIA MMPOBEACHUS TPOMEKYTOUHOM
aTTeCTallM¥ OOYyJaIOUMXCs 10 TUCIUIIIMHE pUBEIeH B Tadbmuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB AJI TPOBEICHUS MPOMEKYTOUYHON aTTeCTAIUH

Bung HpOMe)KYTOqHOﬁ aTTCCTallun HepequL OLCHOYHLIX CPCACTB

3auer Cnucok BOIIPOCOB;
Tecthl

10.2. B kayecTBe KpUTEpHUEB OIICHKA YypPOBHS CHOPMHPOBAHHOCTH (OCBOCHUS)
KOMIETEHIINN OOy4JaronMMHCs MPUMEHSETCS S-OajlibHas IKaja OLlEHKH C(HOPMHUPOBAHHOCTHU
KOMIIETEHIINH, KOTOpasi IpuBeeHa B Tabnuie 14. B Tedenune cemecTpa MOXKET MCIOJIB30BAThCS
100-0annmpHas  mKaJa  MOMYJIBHO-PEHTHHTOBOW  CHUCTEMBl ~ YHUBEpPCUTETa,  MpaBuia

WCIIOJIb30BAHUSL KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIBbHBIM HOPMATHUBHBIM AKTOM
['VAIL

Tabnuna 14 —Kputepuu oneHKu ypoBHS CQOPMHUPOBAHHOCTH KOMITETEHIIUN

OI1leHKA KOMIIETEHIIU

5-0aUIbHAs IIKUTIA XapakreprucTuKa C(IDpMI/IpOBaHHbIX KOMIICTEHIIUIA

— oOy4JaroMicsT IITyOOKO U BCECTOPOHHE YCBOMJ IIPOrPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCJICA0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;

— OnMpasich Ha 3HAHWS OCHOBHOW W JOIOJHUTEIBHOW IJUTEPaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbIE HAYYHBIE IMOJOXKEHUS C MPAKTHUECKON
JIeSITEIIbHOCTBIO HAIlPaBJICHHUS;

— yMeno 000CHOBBIBAET U apTYMEHTHPYET BBIJBUTAEMbIC UM U/JIEH;

— JIeJaeT BBIBOALI U 000OIICHMS;

— cBOOOJTHO BJIAJICET CUCTEMOM CIIEIUATH3NPOBAHHBIX MOHSITHMN.

COTIINYHO»
<GAYTCHO»

— 00yJarONMICsl TBEPIO YCBOMJI MTPOTPAMMHBIN MaTepuall, [paMOTHO U
10 CYIIECTBY WU3JlaraeT €ro, ONHpasCh Ha 3HAHUA OCHOBHOM
JUTEPaTYpHhI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHHUS C MPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHbIE MOJOKEHHUS;

— JIeJIacT BBIBOJIBI M 00OOIICHHUS;

— BJIAJICET CHCTEMON CIIEIIMAIN3UPOBAHHBIX ITOHSITHH.

(XOpPOLIO»
<(GAYTCHO»




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— 00y4arolMNCsl YCBOUJ TOJBKO OCHOBHOW IPOTPaMMHBIM MaTepual,
II0 CYHICCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOH

«YTIOBJIETBOPUTETHHOY
<GAYTEHO»

JUTEPATYPHI;
— JIONYCKAaeT HECYIECTBEHHbIE OIMOKM U HETOYHOCTH;

HarpaBJICHU A,
— cnabo APTYMCHTUPYCT HAYYHBIC ITOJIOKCHUS,

— HUCIIBITBIBACT 3aTPYAHCHHA B IPAKTHYCCKOM IIPHUMCHCHUU 3HaHHUH

— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB U 000OICHMUIA;
— YaCTUYHO BJIAJEET CUCTEMON CIEUAIN3UPOBAHHBIX TOHSITHH.

(HEYIOBIIETBOPUTEIIBHOY
«He 3a4TCHO»

MaTepuaia,
— IONyCKaeT  CYIIECTBEHHbIE  OLMOKUM U
paccMOTpeHHUH MPoOsieM B KOHKPETHOM HalpaBlICHUH;

— HE MOXET apryMEHTHPOBATh HayYHBIE TTOJIOKEHHUS,
— He GopMyIHUpPYeT BHIBOAOB U 00OOIICHUIA.

HETOYHOCTH

— o0y4JarouMiicsi HE YCBOWJI 3HAYUTENBHOM YACTH IPOTPAMMHOIO

npu

— HCIBITBIBACT TPYAHOCTH B ITPAKTHYCCKOM ITPUMCHCHHU U 3HaHHI>i;

10.3. TwunoBbie KOHTPOJBHBIC 33JaHHS WM WHBIC MaTePHAIBI.
Bomnpockh! (3aaun) s 9k3aMeHa MpeACcTaBaeHbl B TadmuIe 15.

Tabmuna 15 — Borpock! (3amaun) 1si SK3aMeHa

Ne i/t

[lepeuenp BOMpOCOB (3a/1a4) IS SK3aMEeHa

Kon
WHAWKaTOpa

Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO

Bormpocs! (3amaun) s 3adera / nudy. 3adera npencraBieHsl B Tadbnuie 16.

Tabmumma 16 — Boripock! (3amaun) uist 3adera / muddd. 3auera

Ne i/t

[lepeuenn BompocoB (3amau) ams 3aueta / qnudd. 3auera

Kon
WHAMKaTOpa

CdopmynupyiiTe o0mmie BOMPOCHKI MOHUTOPUHTA CPEIbI OOUTAHUS:
MOHSTHE; OCHOBHBIC 33]1aUH; 00IIAsl CXeMa MOHUTOPHUHTA.

OIIK-1.3.1

N

HazoBuTe xaccugukanyo BUI0B MOHUTOPHUHTA.

OIIK-1.V.1

Onuunmre posb KOJIOTMYECKOI0 MOHUTOPUHTA B CUCTEMAX
o0ecrieyeHH st IKOJIOTnYeCcKoi Oe30MacHOCTH U YIIPaBJICHHUS
COCTOSIHUEM MPUPOJTHOM CPEBI.

OIIK-1.B.1

HazoBuTe kpuTepuu KauecTBa MPH XUMUUYECKOM 3arps3HEHUU
OKpYy)Kalolel cpenbl: atMocdepa; ruapocdepa; moysa.

OIIK-2.3.1

OnuumTe NPUHIUI pabOTHI CHCTEMBI IT00AIbHOTO MOHHTOPHHTA U
00BEKTOB HAOIIOICHUS.

OIIK-2.V.1

OnuumTe opraHU3aluio HAIMOHAIBHON CUCTEMBI MOHUTOpPUHTA B PD:
HUCTOpHUS CO3JaHUS; CTPYKTypa HaIllMOHAIBHON CUCTEMbl MOHUTOPHHTA;
3a/1a4¥ HallMOHAJIbHOW CUCTEMBI MOHUTOPHHTA

OIIK-2.B.1

CdopmynupyiiTe posib MOHUTOPUHTA B 3arpsI3HEHUH aTMOC(EPHOTO
Bo3ayxa B P®: craniuoHapHbI€ MOCTHI; IPUHIUIIBI UX pa3MELICHNU S,
MOKa3aTeNu HaONI0IeHUH; TporpaMMa HaOIII0ICHHS

OIIK-1.3.1

CdopmynupyiiTe posib MOHUTOPHUHTA B 3aTPSI3BHEHUS] aTMOCHEPHOTO
BO3ayxa B P®: moadakenbHbIe MOCThI; IPUHIUIIBI UX Pa3MEILCHUS;
MOKa3aTeau HaOJII0ACHUH; MporpaMmMa HaOII0ACHU .

OIIK-1.¥.1

CdopmynupyiiTe poiib MOHUTOPUHTA B 3arps3HEHUN aTMOC(EPHOTO
BO3yXa B PO: NECPCABHUIKHBIC ITOCTBI; IPUHIUIIBI UX Pa3MCIICHH A,
MOKa3aTeau HaOJII0ACHUN; MporpaMMa HaOI0JCHHS

OIIK-1.B.1

10

CdopmynupyiiTe poslb MOHUTOPHHTIA B 3aTPSI3HEHUHU BOJ ¢y B PD:

OIIK-2.3.1




KaTerOpHH MYHKTOB; IPUHIIUIIBI NX PAa3MEILCHH S, TTOKa3aTeIH
HaOJIOICHUST; TPOrpaMMa HaOIIOACHHUSL.

11 CdopmynupyiiTe poiab MOHUTOPUHTIA B 3arpsi3HEHUH Mopeil B PO: OIIK-2.V.1
KaTerOpUU CTAHIIMI; MPUHITUIIBI X pa3MEeILeH s, TTOKa3aTeNnn
HaOJII0ICH U ; TporpaMMa HaOTIOICHUSI.

12 CdopmynupyiiTe posib MOHUTOPHUHTA B 3arpsisHeHnH 1o4B: kateropun | OITK-2.B.1
MOHUTOPHWHTA; TPUHIIUIIBI UX Pa3MEIICHUS; TIOKA3aTeNd HAOIIOICHU S,
nporpamma HaOJI0ICH U

13 HazoBuTte TpeboBaHms K pa3MeIeHUI0 1 000PYIOBAHUIO TOYCK OIIK-1.3.1
KOHTPOJIsI HA MICTOYHMKAX 3arPsI3HEHU S

14 HazoBuTte TpeboBanus Kk ycTpoiictBaM oT60pa rnpoOsl u3 uctounukos | OIIK-1.V.1
3arpsizHeHUs aTMocdepbl. A6copOnoHHbIN MeToa. [Ipunnnn
neiicrBud. CTpykrypHas cxema. JIocTomHcTBa M HEIOCTATKU.

15 HazoBuTte TpeboBaHus K yCTPOMCTBAM MOATOTOBKH TTPOOHI, OIIK-1.B.1
0TOOpaHHOM U3 UCTOYHMKA 3arpsI3HEHUs aTMOC(EpBhl, K aHaJIU3Y B
ABTOMAaTHYECKUX aHAJTMTUYECKUX PHOOpaXx.

16 OnunmTe cucTeMy KOHTPOJIS KOHIIEHTpanui 3arpsaastonmx Bemnects | OIIK-2.3.1
B BBIOpOCAX aBTOTPAHCIIOPTA.

17 Onunmre cucTeMy KOHTPOJIS Ta300YHCTHOTO 000PY/IOBaHHUSL. OIIK-2.V.1

18 Onuumre cucteMy KOHTPOJII HEOpraHu30BaHHbIX M3A. OIIK-2.B.1

19 Ha3zoBuTe ocHOBHBIE 00J1aCTH MPUMEHEHUS Ta30aHATU THYECKON OIIK-1.3.1
texHuku. Kiaccudukaiys MeTo0B ra3oBoro aHaiausa.

20 OO0BsicHUTE, KAKOBBI 0COOEHHOCTH 0TOOpa MPOOBI BOIBI JIS OIIK-1.V¥.1
ONPEEIICHUS B HEH KHCIOPOJa.

21 OOBscHUTE, B YeM pa3iIuyue OOIIeH MIEIOYHOCTH MM KHCIOTHOCTH OIIK-1.B.1
BOJbI M pH.

22 OOBSCHUTE, YTO TAKOE CTAHIAPTHl KAYECTBA BO3/IyXa, BOJIbI M TIOYBHI. OIIK-2.3.1

23 OObscHUTE, KaKUM 00pa30M KOHCEPBUPYIOT IPOOBI BOJBI IPU OIIK-2.V.1
OTIPEJIeNIEHNH B HEH TSHKEIJIbIX METAJIJIOB.

24 OO0BscHHUTE, KAKUM 00pa3oM KOHCEPBUPYIOT POOBI BOJIBI TPU OIIK-2.B.1
OTIpEJINIEHNH B HEW HUTPATOB, HUTPUTOB U HIOHOB AMMOHHUSL.

25 Oo6mbsacuurte, uro Takoe BIIK u XIIK u yem oHU pa3nuyaroTcs, U 4To OIIK-1.3.1
XapaKTEPU3YHOT.

26 [lepeuncnure TpeboBaHUs K cocynaM st oTroopa mpo0 Bojel, mouBskl | OTIK-1.V.1
U BO3/IyXa.

27 [lepeuncnure ocobennocT oTOOpa Tpo0 /s aHanm3a Bo3ayxa, mous | OIIK-1.B.1
Y BOJIBI.

28 CdopmynupyiiTe, kKakoBbl 0COOCHHOCTH ompeneneHus opranndeckux | OIIK-2.3.1
BEILIECTB B BOJIE U BO3IYyXE.

29 HazoBure, uto takoe I1/IK 3arps3uurteneii 1 noys, BO3ayxa. OIIK-2.¥.1

30 HazoBute metoasl paznenenus U KOHUEeHTpupoBanus onpenenseMmsix | OIIK-2.B.1
WHTPEMEHTOB P aHaIN3€ MPUPOJHBIX BOJI.

31 OOBscHUTE TPUMEHEHUE XpomaTorpaguyeckoro merona aHamusa s | OIIK-1.3.1
BO3/lyXa, BOJIbI, IOYBBI.

32 Hazosute Buapl [1/IK 3arps3Hsonmx BELIECTB B BO3AYXE, BOJE U OIIK-1.¥.1
IIOYBE.

33 OxapakrepusyiiTe cieKTpoPOTOMETPUUYECKUI METO] U €TO OIIK-1.B.1
NPUMEHEHHUE U1 aHAIM3a O0BbEKTOB OKPYKAIOIIEeH Cpebl.

34 CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS (UTIOOPUMETPHUIECKOTO OIIK-2.3.1

MeTOJIa aHalin3a 00BEKTOB OKPYKAIOIIEH cpesbl (BO3AyXa, BOJBI,
TTOYBHI).




35 Onunmte NpuHIUI pabOThI MOTEHIIMOMeTpruYeckoro Meroaa anaimsa | OIMK-2.V.1
00BEKTOB OKPYKaloIel Cpepl.

36 Onuumre npuHUUI pabOTh TUTpUMETpUUEcKoro (00bemuoro) meroga | OIIK-2.B.1
aHaJlM3a aHMOHOB B IPUPOJIHBIX BOJAX.

37 OnuumTe NpUHIUI pabOTHI TpaBUMETpHUecKoro Metoza onpenenenus | OIIK-1.3.1
3arpsi3HSIONMX BEILECTB B BO3JyXE U BOJE.

38 OnuumTe NPUHIUI pabOThI METO/1a KaUIUIPHOTO 3JeKTpodopesa OIIK-1.¥.1
JUISL aHAJTIN3a OOBEKTOB OKPY)KAIOLICH CpeJibl.

39 ChopmynupyiTe, KaKOBbI OCOOEHHOCTH aHAJIN3a OMOJIOTHYECKUX OIIK-1.B.1
00BEKTOB.

40 [IpuBenuTe mpuMepbl OMOJIOTMYECKOTO pasioxkeHus mpod npu anammse | OI1K-2.3.1

KOHKPCTHBIX 00OBEKTOB.

npenacTaBiaeHbl B Tabnuie 17.
Tabmuna 17 — [lepeueHb TeM 11 KypCOBOTO MPOCKTUPOBAHUS/BBIMIOJHEHUS KypCOBOM pabOThI

[lepeuenbr TeM Ui KypcOBOTO IPOEKTHPOBAHUS/BBHIMOIHEHHUS! KypCOBOH pPabOTHI

Ne /i1 [TpuMepHBIil mepedeHb TeM ISl KypCOBOTO TTPOSKTUPOBAHMSI/BBITIONHEHUS
} KypCOBO# paboThI
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
Bompockl i mpoBeneHUsT MPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTHPOBAHUS

npeacTaBiIeHbI B Ta0muie 18.

Tabnuua 18 — [IpumMepHbIii nepedeHb BOMPOCOB ISl TECTOB

. Kon
Ne n/m [IpumepHBIil IepedYeHb BOIIPOCOB IS TECTOB
WHKaTopa
1 [IpounTaiiTe TekCT M ycTaHOBUTE cooTBeTcTBUE. Onpenenute ocHoBHbIe | OIIK-1.3.1

XapaKTePUCTHKU XpOMaTOrpaiyeckoro MeToja aHajiu3a.
K kxax10¥ mo3uIuu, TaHHOU B JICBOM CTOJIOIIE, TOI0CpUTE
COOTBETCTBYIOIIYIO MO3UIINIO B IPABOM CTOJIOIIE:

Bun 6azoBoro ctus ynpasiaeHus | OCHOBHbBIE XapaKTEPUCTUKU
XpoMaTorpaMueckoro aHaamsa

A | Onpenenenue 1 Paznenenue crnoxxHbIX
cMecel OpraHMYecKux U
HEOPTraHUYECKUX BEICCTB
Ha OT/JCIIbHBIC
KOMITOHEHTHI.

b | Ananus 2 Ou4uCTKA BEIMIECTB OT
IIPUMECEH.

B | Pasnenenue 3 KonnearpupoBanue
BEINECTB U3 CUIBHO
pa30aBIIEHHBIX
pacTBOpPOB.

T Ouucrka 4 KauectBeHHbIl U
KOJIMYECTBEHHBIN aHAIN3
HCCIIEyeMbIX BEIIECTB.

3anummTe BeIOpaHHbBIC U(PHI IO COOTBETCTBYIOIMMU OYKBAMU:

A b B I




2 [IpounTaiiTe TEKCT, BRIOCPUTE MPABUILHBINA OTBET U 3aITUIINTE OIIK-1.Y.1
apryMEHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETA. YKAKUTE CYTh METO/A
NOTEHIIMOMETPUYECKOTO METO/1a aHAJIN3A.

1 wu3MmepeHue yaeabHOR 3JIEKTPOIPOBOAHOCTH pacTBOpa

2 wm3mepenne DJ[C rampBaHUYECKOTO IEMEHTA, COCTOSIIETO U3
MHJIUKaTOPHOTO U CTaHIapPTHOTO 3JIEKTPOJIOB

3 wucnons3zoBanue popmynsl Heprera

4  u3MepeHHe IOTEHIUalla UHIMKATOPHOTIO AJIEKTPOJIa.

3 [IpouuTaiiTe TEKCT, BEIOEPHUTE MPABUIIbHBIC BAPHAHTHI OTBETA U OIIK-2.V.1
3allUIIMTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKaXKUTE
OCHOBHBIE OOBEKThI U3Y4EHHS] XMMUU OKPYKaroIel Cpebl.

1 GuoreHHOE BEIIECTBO;
2 atmocdepa;

3 mutocdepa;

4 ruapocdepa;

4 [IpounTaiiTe TEKCT M YCTAaHOBUTE MOCIEN0BATENbHOCTH 3TanoB npouecca | OIIK-2.B.1
CHEKTPO(OTOMETPHUECKOTO aHAIM3A.

1 mosrydeHure OKpAIlIEHHOTO COEAUHEHUS;

2 U3MepeHHe MOMIONICHUST UCTTBITYEMOTO pacTBOpa —
doromeTpupoBanue;

3 mepeBo/I aHAIM3UPYEMOM ITPOOBI B PACTBOPEHHOE COCTOSHHUE;

4 pacu€rt conepKaHUsI OTIPEICIIEMOTO BEIIECTBA B aHAIU3UPYEMOM
o0pasiie 1 ero METPOJIOTUYECKast OI[CHKA.

3anmunmTe COOTBETCTBYIOIIYIO MOCIEIOBATEIBHOCTD IU(Dp ClieBa
HAarpago.

5 [pounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYTHI 0OOCHOBAHHBII OTBET. OIIK-1.3.1
HazoBuTe npenmyiecTBa HHCTPYMEHTAIBHBIX METOJIOB aHAIN3a M0
CPaBHEHHUIO C KIIACCUYECKUMH XUMUYECKUMH METOJaMH.

HpI/IMeLIaHI/IeI CucteMa OIIEHHMBAaHHUSA TECTOBBIX 3aJaHU:

1 ) 3agaHue KOMOMHHPOBAaHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 UEThIpEX MPEIOKCHHBIX U
000CHOBaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPABWIBHO yKa3aHa LU(ppa U TNPUBEJCHB KOHKpETHBIE
apTryMeHThI, UCHOJb3yeMble IpH BeIOOpe oTBeTa. [lonHOE coBmajeHUEe ¢ BEpHBIM OTBETOM OIlleHHBaeTcs 1 Oamiom,
HEBEPHBIN OTBET HJIM €ro OTCyTcTBUE — 0 Oawios.




2 tan) 3anmaHue KOMOWHHMPOBAHHOTO THIIA C BHEIOOPOM HECKOJIBKHX BapHAHTOB OTBETA M3 MPEIOKEHHBIX H
pa3BepHYTHIM OOOCHOBAaHMEM BBIOOpa CUMTACTCS BEPHBIM, €CIM MPABWIBHO YyKa3zaHbl IU(GPHl W TPUBEICHBI
KOHKPCETHBIC AapTyMEHTBI, NCIOJB3yEeMBIe INIPH BBIOOpPE OTBeTOB. lloJHOE COBHMAJEHHE C BEPHBIM OTBETOM
omeHuBaeTca 1 0amwioM, eciM JOMYIIEHB! OMIMOKH WM OTBET OTCYTCTBYyeT — () 6asios.

3 mm) 3ajgaHMe 3aKPHITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUS CUHTACTCS BEPHBIM, €CIIM YCTAHOBIICHBI BCE
COOTBETCTBUS (MO3MLMU U3 OJHOTO CTONOIA BEPHO COMOCTABICHBI C IMO3UIMAMHU Jpyroro croibia). IlomHoe
COBIAJICHHE C BEPHBIM OTBETOM OIleHHBaeTcst | Oauiom, HEBEPHBIH OTBET WX €ro OTCyTcTBUE — () OamioB.

4 tun) 3amaHMe 3aKPBITOTO THIIA HAa YCTAHOBJICHHE IMOCIEAOBATEILHOCTH CUUTAETCS BEPHBIM, €CJIM MPaBHUIBHO
yKazaHa BCsl ToclenoBatenbHOCTh Hudp. [lonmHOe coBmajgeHue C BEPHBIM OTBETOM OIEHHMBaeTcs 1 GamwioMm, eciu
JIOTYIIEHBI OIIUOKH WK OTBET OTCYTCTBYyeT — () Gasmos.

5 tum) 3agaHue OTKPBHITOTO THMA C PAa3BEPHYTHIM OTBETOM CUMTAETCSI BEPHBIM, €CIM OTBET COBMANAET C ITAJIOHHBIM
MO cojepkaHuio U noJsiHoTe. [IpaBUibHBIA OTBET 3a 3aJaHue OLlEHUBaeTcs B 3 Oajuia, €ciy JOMyIleHa OHa omoKa
\ HeTouHOCT, \ OTBET NpaBWIBHBIN, HO He MOJHBIH - 1 Oamwi eciu momymieHo Oonee 1 ommbku \ oTBeT
HenmpaBuIbHBIN \ 0TBeT OTCyTCTBYeT — 0 6asUIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCHUILIMHE OOy4arolmXcs 3a04HOM (GopMmbl
oOyueHusi, mpeAcTaBiIeHbI B TadbmmIe 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No i/m IlepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue MaTepuabl, ONpeAeISIIoNe  MPOLEAYpPhl  OLEHUBAHUA
WHJIMKATOPOB, XapaKTepU3YIOIMX dTanbl (QOPMUPOBAHUS KOMIIETCHIIMH, COAEpKATCi B
JIOKAJIbHBIX HOPMAaTUBHBIX akTtax [ YAIL permaMeHTUpPYIOIMX TMOPSAOK H  MPOLEIYPY
MPOBEJICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu OO0YyJaroImXcs
I'VAIL

11. Metoaudeckue yka3aHus A7l OOYJarOIMXCS 10 OCBOCHUIO IUCIUIITHHBI

11.1. Meroguueckue Yyka3aHHUs Ui OOY4JarOIMXCA IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuana.

OCHOBHOE Ha3zHa4YcHHE JICKIIMOHHOTO MaTepuana — JOTMYECKH CTPOMHOE, CHCTEMHOE,
I1yOOKOe M SICHOE M3JI0KEeHHEe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMHM B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMALUIO [0 TEME, & B OCBOCHUU
(GyHIaMEHTAJIbHBIX MPOOJIEM IUCLUILIMHBI, METOAOB HAy4dHOIO I103HAHUs, HOBEHIIMX
JOCTH)KEHUH HaydHOM MbICIH. B yueOHOM mpoliecce JIeKIHs BBIMOJIHIET METOA0JIOTHYECKYIO,
OpPTraHU3aIMOHHYI0 ¥ WH(OPMAITMOHHYIO (GyHKIHH. JIEKIUs pacKpbIBaeT MOHATHIHBINA ammapaT
KOHKPETHOM o00nacTu 3HaHMs, €€ MpoOseMbl, JaeT LEeNbHOE IpPEACTaBICHUE O AUCLMIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUIIIMHAMMU.

[lnanupyemble pe3yabTaThl IPU OCBOCHUHU 00Y4aONMMHUCS JEKIIMOHHOTO MaTepuania:

— IIOJYYEHHUE COBPEMEHHBIX, LEIOCTHBIX, B3aWMOCBSA3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIPEAEIACTCS LIEIEBOM YCTAHOBKOM K KayKJ10M KOHKPETHOU TEME;

— IIOJIy4€HHUE OIbITa TBOPUYECKOW pabOThI COBMECTHO C IPENOJaBaTeIeM;

— pa3BUTHE NPOPECCHOHAIBHO-AEIOBBIX KauecTB, JIIOOBH K TpPEIAMETy U
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBJIGHHE HEOOXOAMMOTO HWHTEpeca, HEOOXOAMMOIrO Ui CaMOCTOSTEIbHOMN
paboTHI;

— IIOJYYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pPa3BUTHUsl HAyKd M TEXHUKU U O
IPOTHO3€ WX Pa3BUTHA Ha OMMKaiime rojsl;

— Hay4YUThCS METOJMYECKH 00pabaThiBaTh MaTepHall (BBIIENATH INIABHBIE MBICIH U
NOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IUYHBIX
bopMynHpoOBKax);

— TMOJIy4eHHE TOYHOTO MOHMMaHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATUM.




JIeKIMOHHBIA MaTepuaq MOXKET COMPOBOXKIAATHCA JEMOHCTpPALlME CIaliIoB U
HCIIOJIb30BAHMEM PA3aTOYHOIO MaTephala MpH TMPOBEIEHUHM KOPOTKHX JUCKyccHil 00
OCO6€HHOCT5IX HpI/IMeHeHI/ISI OTOCJIbHBIX TEMATUK 11O AUCIIUIIJIINHC.

CTpyKTypa IpeNoCTaBJICHU JIEKIIMOHHOIO MaTepuaa:

— @opMynupoBaHHE TEMBI, LIeNEH U 3a1a4
— I3noxenue marepuana coriacHo Tabi.3 u tabm.4
— BbIBOABI U 3aKII0YCHHUE

11.2. Metoauyeckue yKa3aHHs AJsi OOY4alOUMXCS 0 YYaCcTHIO B CEMHUHAapax

OCHOBHOH TeBI0 JUIs1 00YYaromerocs sSIBJISETCS CHCTeMaTU3aIus U 0000IeHe 3HaHUI
Mo u3y4aeMoll Teme, pasaeny, ¢GopMUpOBaHUE YyMEHUs padoTaTh C JAOMOJHHUTEIbHBIMHU
UCTOYHUKAMU WHQOPMALIMH, COMOCTABISATh M CPAaBHUBATh TOUYKU 3PEHUS, KOHCIIEKTHPOBATH
MPOYUTAHHOE, BBICKA3BIBATh CBOIO TOUYKYy 3pEHHS W T.M. B COOTBETCTBUHM C BEIyIICH
TUIAKTUYECKON IIEeNbI0 COAEpKAHMEM CEMHUHAPCKUX 3aHATHUN SBISIFOTCS Y3IIOBBIE, HamOojee
TPYIHBIE JIi TIOHWUMAaHUS W YCBOSHUS TEMBI, pa3feibl AUCHUIIIUHBL. Crenu@ukoi TaHHOM
(GopMBI 3aHATUH SBIISIETCS COBMECTHAs paboTa mpenogaBaTeis U 00ydJaromerocss Haj pelmeHnemM
MOCTAaBJICHHOW TPOOJIeMbI, a TMOWCK BEPHOTO OTBETa CTPOHUTCS HAa OCHOBE YEpEIOBAHUS
WHIUBUIYaJIbHOW M KOJUIEKTUBHOM JIEATEIIbHOCTH.

[Ipy mOArOTOBKE K CEMHUHApPCKOMY 3aHSATHIO 10 TEME NPOCIYIIAHHOW JIEKIUHN
HEOOXO/IMMO O3HAaKOMHUTHCS C TIUIAHOM €ro MpPOBEICHUS, C JIUTEPaTypoll M HAyYHBIMH
NyOJIMKalMUsIMU 110 TEME CEMUHApA.

TpeboBaHUs K IPOBEACHUIO CEMHUHAPOB

CeMuHapckoe 3aHsATHE (CEMUHAp) - OJJHA U3 BAXKHBIX (JOPM OpraHU3alUU y4eOHOTO

mponecca, nmpeacTaBJIArOIAsa 000 KOJIJIEKTHBHOE 06CY)KI[€HI/IG CTYACHTAMH TCOPCTHUCCKUX

BOIIPOCOB T10]] PYKOBOJICTBOM TIPEIO/IaBaTEIs.

Ha cemuHapckue 3aHsTHSI BBIHOCSATCS Y3JIOBBIE TEMBI Kypca, YCBOSHUE KOTOPBIX
oTpeenseT KayecTBO MpodeccHnoHaNbHON MOATOTOBKU CTYIEHTOB. [Ipu 3TOM Ba)HO, YTOOBI
y4eOHBIE BOIPOCHI, BRIHOCHMBIE JIJIs1 OOCY)KJIEHHSI Ha CeMUHape, He TyOIMpoBaIi MaTepualia
JICKIT U, HO COXPAHSUTU ObI TECHYIO CBSI3b C €€ MPUHIINTTNATLHBIMU ITOJIOKEHUSIMHU.

Oco0eHHOCTHIO0 CEMUHAPCKOTO 3aHSTHUS SIBJISIETCS BO3MOXXHOCTH PABHOMPABHOTO U
AKTUBHOT'O YJacCTHs KaXKJIOTO CTyJeHTa B 00CYXJIEHUH pacCMaTpUBaeMbIX BOIIPOCOB.

Llenp ceMMHAPCKOTO 3aHATHUS:

— pa3BUTHE CAMOCTOSTEILHOCTH MBINUICHUS M TBOPYECKON aKTUBHOCTH CTY/ICHTOB,
dopMHpOBaHUE OOIIMX KOMIIETECHIIHH.

3aga4l CEMUHAPCKOTO 3aHSTHS:

— 3aKperJieHue, YIIIyOJleHUe W paclMpeHUe 3HAHUH CTYJICHTOB M0 COOTBETCTBYIOIICH

y4eOHOI AUCIUTIIINHE;

— JIEMOHCTpAIUsI CTYA€HTaMHU JOCTUTHYTOTO YPOBHS TEOPETHUECKOM MOATOTOBKH;

— (popMHpOBaHNE HABBIKOB CAMOCTOSITEIILHOM paboThI C INTEPATYpOH.

11.3. MeTtoaguueckue yKazaHUs IS OOYYArOIMXCS IO TPOXOXKICHUIO MPAKTHYECKUX
3aHSITUN (eciu npedycCMoOmpeHo y4eOHbIM NIAHOM HO OGHHOU OUCYUNTIUHE)

[IpakTuueckoe 3aHsATHE SABISETCS OJHOW M3 OCHOBHBIX (OPM OpraHU3aluu y4eOHOTo
Ipoliecca, 3aKI0YaroIAscs B BBIIOJHEHUHU 00yJarOIMMUCS 110/ PYKOBOACTBOM IpENoaBaTess
KOMILJIEKCa Y4EeOHBIX 3aJaHMil C LEJIbl0 YCBOCHHS HAyYHO-TEOPETHYECKUX OCHOB Yd4eOHOM
JUCLUIUIMHBI, TPUOOPETEHU sl yMEHUI U HaBBIKOB, OIBITA TBOPYECKOM JEATEILHOCTH.

Llenpl0 MpakTUYECKOTO 3aHATHS JJIsi 00y4aroIerocs SBJseTCs MPUBUTHE O0ydaroIMMCs
YMEHMH 1 HaBBIKOB MPAKTUUECKOHN AEATEIbHOCTH 110 U3y4aeMOM JAUCLHUTIIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOCHUH OOYJaIONIIMCS TPAKTHUYECKUX 3aHITUMN:



— 3aKpeIUICHUe, YIIyOJIeHWe, paclMpeHHe W JeTaau3alus 3HAHUW MPH pPEIICHUH
KOHKPETHBIX 3aJay;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIIBHOCTA MBIIUICHHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH M METOJIUKAMU W3Y4CHHsS] KOHKPETHOH ydeOHOil
JHACLUILIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHMS TOJTYYCHHBIX 3HAHHWH IS
BBITTOJTHEHM S 3aJaHU M

— o0ecrieyeHUE palMOHATBHOTO COYETaHHUS KOJUJICKTUBHON W WHIWBUIYaJTbHOU

dopM 00yueHUSI.

TpeboBaHUs K MPOBEINEHUTO ITPAKTUUECKAX 3aHATHI
Jnst mpoxoXkaeHusT Kypca MPaKTUUECKUX 3aHSITUM CTYICHT JOJIKEH:

- 3HAKOMUTHCS C TIAHOM MPOBEICHUS KAXKIOTO 3aHSTHS;

-Tiepell KaXJbIM 3aHSITHEeM H3y4aTh TEOPETUUYECKHI MaTephay, HEOOXOIUMBIN s
BBITTOJTHCHUS TTPETYCMOTPEHHBIX TJIAHOM 3aJlaHUH, aHAJTM3UPOBATH UCCIIEyeMble TTPOOIeMbI U
TOTOBUTH BOMIPOCHI IT0 TEME 3aHSTHS,

- B YCTAQHOBJICHHBIE CPOKHU BBHITIOJNHITh WHAWBUIyAIbHBIE MPAKTHYECKUE 3aTaHus U
y4acTBOBaTh B JUCKYCCHUSIX M KOJUICKTHBHOM PEIICHUHU MOCTABJICHHBIX 33/1a4;

- CIIEZIOBATh XOJIy yIPABJISIEMOMN AUCKYCCUU U YKa3aHHSAM IPEIOIaBaTEIs.

TpeboBanus K 0POPMIIEHHUIO OTYETA O MPAKTUUYECKON paboTe

TuTyNBHBIN JIUCT OTYETA JOJDKEH COOTBETCTBOBATH IMIAOJIOHY, IIPUBEICHHOMY B CEKTOpPE
HOopMaTHBHOM HokymeHnTtauu ['Y ATl https:/quap.ru/standart/doc
OdopMiieHre OCHOBHOM YacTH OTYETa JOJDKHO ObITh oopmiieHO B coorBeTcTBUM ¢ [OCT
7.32-2017. TpeOoBaHHWsi TPHUBEACHBI B CEKTOpe HOpMaTUBHON mokymeHTaruu [ YAII
https://guap.ru/standart/doc

[Tpu GopMHpPOBAaHUHU CIUCKA WCTOYHHUKOB CTYICHTaM HEOOXOIMMO PYKOBOICTBOBATHCS
tpedoBanusiMu crangapta ['OCT 7.0.100-2018. IIpumepsl odopmiaeHUs CHCKa MCTOYHHUKOB
NPHUBEICHBI B CEKTOpEe HOpMaTHBHOM nokymentanuu ['YAIL https//guap.ru/standart/doc

11.4. Metoanyeckue YyKa3aHUs JUIsI OOYy4JalOIMXCS IO BBIMOJHEHUIO JIA0OPATOPH BIX
pabot

B xome BemonHeHHs 1a0OpaTOpHBIX paboOT oOydaronmiics IODKEH YIIyOuTh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOM METOAMKON M TEXHMKOM
JKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJM(UKAIIMOHHON XapaKTepPUCTUKOM OOYydJaroIerocs.
Bemmonnenne mabopaTopHBIX pabOT COCTOMUT M3 SKCHEPUMEHTAIBHO-TTPAKTHYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Beimonnenne naGopaTtopHbIX pa®oT oOydaronmMcs SBJSETCS HEOThEMJIEMOW YacThIO
W3y4YCHUS JUCHHUILUIMHBI, ONpENeNsieMOoil YdeOHBIM IIaHOM, M OTHOCHTCS K CpPEICTBaM,
o0ecreunBaroLMM pellieHNe CIeIYIOIMX OCHOBHBIX 3a7ja4 00y4arolerocs:

— TpHOOpeTeHHE HAaBBHIKOB HCCJCIOBAHMS TIPOLIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM JUCIUIIINHBL,

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUUECKUX 3HAHHH, OTydeHHbIX Ha
JEKIUSX;

— TOoJIyueHUEe HOBOU MH(OpMaIuu Mo n3ydyaeMoi TUCIUIUIMHE;

— TIpuoOpeTeHUuEe HaBBIKOB  CaMOCTOSITENIbHOM  paboThl ¢ J1aOOpaTOpHBIM
o0opynoBaHuEM U TPUOOPAMU.

3aganue u TpeOOBaHMS K HPOBEACHUIO JIA00PATOPHEIX PaboT



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

W3YYHTh TEOPETHYCCKUI MaTepual Mo TeMe JabopaTopHOil paboThI;
BBITIOJTHUTH JIAOOPATOPHYIO padOTy B COOTBETCTBHUHY C IMOTYUYECHHBIM 33/ IaHUEM;
— 0¢opMHUTH OTYET O JTabopaTopHOil padoTe;

OTBETHTH Ha KOHTPOJIbHBIE BOTIPOCHI

Crpykrypa u ¢opma oTdeTa 0 1a00paTopHoil pabote

B otueT nmo nmabopaTopHOii paboTe JOMKHBI OBITh BKIIFOUYECHBI CJICITYIONME TTYHKTHI:
- TUTYJIBHBIN JIUCT;

- 11 pabOoTHI;

—  KpaTKHe TEOPETUYECKUE CBEICHMUS,

—  OINHCaHME PKCIIEPUMEHTAIbHON YCTAHOBKH M METOAMKH 3KCIIEPUMEHTA;

—  JKCIIEpUMEHTAJIbHBIC Pe3yNIbTaThl;

- aHaJu3 pe3ybTaToOB PadOTHI;

—  BBIBOJBL.

TpeboBanwus k 0OpMIIEHUIO OTYETA O JIAOOPAaTOPHOU paboTe

Llenv pabomul NOMXKHA OTpakaTh TEMY JIADOPATOPHOM pabOTHI, a TaKKEe KOHKPETHBIE
3aj[a4M, TIOCTABJICHHBIE CTYJACHTY Ha MEPHUOJ BBIMOIHEHHS paboThl. [Io 00beMy 1enb paboThl B
3aBHCHUMOCTH OT CJIO)KHOCTHM W MHOTO033/IAYHOCTH PAOOTHI COCTABIISIET OT HECKOJIBKHX CTPOK JI0
0,5 cTtpaHulIbI.

Kpamkue  meopemuueckue  ceedenus. B 3TOM  pasznmene  u3naraercs — KpaTKoe
TEOPETUYECKOE OINKCAaHWUE HM3Y4aeMOro B paboTe SBJICHUS WM MPOIECCa, MPUBOIATCS TAKKe
HEOoOXOAMMBIE pacueTHbie QopMmyibl. Marepuan pasaena OTpaHUYHMBACTCS H3IIOKEHUEM
OCHOBHBIX NMOHATHI M 3aKOHOB, pacdeTHbIX (opmyrn, Tabmui, TpeOyroumxcs Ui JalbHeHIen
00pabOTKM TMOJYYEHHBIX IKCIIEPUMEHTAIBHBIX pe3yabTaToB. OOBEM JIMTEpaTypHOro 0030pa He
JIOJDKEH TPEBBIATh 1/3 yacTu BCero oTdeTa.

Onucanue 5KCNepUMEHMANbHOU YCMAHOBKU U MemoOuKu dKcnepumenma. B nanHoM
paszmene TPUBOIUTCS CXeMa HKCIIEPUMEHTAIBHON YCTAHOBKM C OIMCAaHHEM €€ pPaldoThl U
NOJIPOOHO M3IIAaracTcsi METOIMKA IPOBEACHUS DKCIIEPHUMEHTA, MPOIIECC MOJTYYCHHS TaHHBIX U
cnoco0 ux o0paboTku. Eciam MCcmonb3yloTcsl cTaHJapTHBIE MaKeThl KOMITBIOTEPHBIX MPOTpamMM
JUTsl 00pabOTKN IKCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB, TO HEOOXOAMMO 000CHOBATh BO3MOXKHOCTD U
1€J1eCO00Pa3HOCTh MX IMPUMEHEHHS, a TAKKE MOAPOOHOCTH 00pabOTKH MAHHBIX C MX MTOMOIIBIO.
Jis maGopaTopHbIX pabOT, CBS3aHHBIX C KOMIBIOTEPHBIM MOJICIUPOBAHHEM (U3UUYECKUX
SBIICHMI W IPOIIECCOB, HEOOXOMMMO B ITOM pa3felie ONHCAaTh MAaTEMaTHYECKYI0O MOJETh U
KOMIIBIOTEpHBIE IPOrPaMMBbl, MOAETUPYIOLIME JaHHbIC SBJICHUS.

Okcnepumenmanvhele pezyaibmamul. B 3TOM pasnene NpUBOAATCS HEMOCPEICTBEHHO
pe3yabTaThl, MOJYYCHHBIE B XOJ/I€ TIPOBEACHUS JTA0OPAaTOPHBIX pabOT: IKCIIEPUMEHTAIBHO WJIH B
pe3yabTaTe KOMIIBIOTEPHOIO MOJIEIHMPOBAHMS OMpECICHHbIE 3HAUE€HUs BEIMYUH, Tpaduku,
TaOuIBl, ArarpamMMbl. O0s3aTeIbHO HEOOX0IMMO OLEHUTH IMOTPEIHOCTH U3MEPEHUH.

Ananusz pesynomamos pabomol. Pa3nen ordera MODKEH CONEPKATh MOAPOOHBINA aHaIH3
MOJIy4€HHBIX Pe3yNIbTaTOB, HHTEPIPETALUIO STHX PE3YIbTaTOB HA OCHOBE (PM3UUYECKUX 3aKOHOB.
Crnemyer cpaBHUTH TIOJMYYEHHBIE pPE3YJAbTaThl C HM3BECTHBIMH JIUTEPATYPHBIMU JTAHHBIMH,
OOCYTUTh WX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETHYECKUM MojelsiM. Ecnmmu oOHapykeHO
HECOOTBETCTBUE IOJYYEHHBIX PE3YJbTaTOB M TEOPETHUECKUX PACUETOB MIIM JIHTEPATypHBIX
JAHHBIX, HEOOXOIMMO OOCYIMTHh BO3MOXKHBIE IIPUUMHBI THX HECOOTBETCTBHIA.

Buisoowbi. B BBIBOJAX  KpaTKO  HM3JATalOTCS  pe3y/ibTaThl  palbOThI:  MOJY4CHHBIC
HKCIIEPUMEHTAIBHO WM TEOPETUYECKU 3HAYCHMs] (U3NYECKUX BEIUYHMH, UX 3aBUCHUMOCTU OT
YCIIOBUH AKCIIEPIMEHTA MJIA BBIOPaHHOM PacueTHOM MOJIENH, YKa3bIBAETCS UX COOTBETCTBHE UITH
HECOOTBETCTBUE (M3UUYCCKUM 3aKOHAM M TEOPETHYECKMM MOJICNISIM, BO3MOXKHBIC MPHUYUHBI
HECOOTBETCTBUS.




Ortuer no nabopatopHoit padboTe odopmisieTcs Ha Oymare ctaHgapTHoro gopmara A4 Ha
OJTHOW CTOpPOHE JIUCTAa, KOTOPBIC CINMBAIOTCS B CKOPOCIIMBATENIC WM MEPEIJICTAlOTC.
Jormyckaercst odopMIIeHUE OTYEeTa MO JIADOPATOPHOW pPadOTe TOJBKO B JJIEKTPOHHOM BHJIC
cpeacteamu Microsoft Office.

Bo3MoxHO 0QOpMIISTE B KOHIIE ceMecTpa OOIMI OTYET 1O BCeMy UKITY Ja00paTOpHBIX
paboT, TMOCBAINICHHBIX HCCICAOBAHUIO OJHOTO M TOTO TpOIlecca pasHbIMA METO/aMH,
0OPMIISFOTCS TAkKE M OTICTBHBIC OTUETHI IO KaXKI0W paboTe IUKIA IO MEPE MX BHITOITHCHHUSL.
Ha ocHOBe OT4eTOB MO KaKaoil paboTe B KOHIlE ceMecTpa O(OpMIISETCS UTOTOBBIM OTYET, B
KOTOPOM OCHOBHOE BHHMaHHE JO/DKHO OBITh YACJICHO aHaIM3y Pe3yJabTaToB, MOJYYCHHBIX B
Pa3HBIX JIAOOPATOPHBIX pabOTax.

TUTyabHBIM JTHUCT OTYETa JOJKEH COOTBETCTBOBATH LIAOJIOHY, IPUBEICHHOMY B CEKTOPE

HopMaTHBHOM HokymeHTanuu ['Y ATl https:/quap.ru/standart/doc
OdopmieHre OCHOBHOM YacTH OTYeTa JIOJDKHO OBITh oopmiieHo B cooTBeTcTBUH ¢ [[OCT

7.32-2017. TpeOoBaHHsI TPHUBEIACHBI B CEKTOPe HOPMATHBHOW mokymeHTanmum [ YAII
https:/quap.ru/standart/doc

[lpu ¢dopMUpOBaHUM CNHCKA WUCTOYHHKOB CTYJCHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusimMu crangapta ['OCT 7.0.100-2018. Tlpumepsr odopMieHUs] CIHCKAa WUCTOYHUKOB
pHUBEICHBI B CEKTOpe HOpMaTHBHOM mokymenTtanuu ['YAIL https/guap.ru/standart/doc

11.6. Meromuyeckue YKa3aHHS JUTST oOyJaronmxcs o MPOXOXKICHUIO
CaMOCTOSITEIIBHOM pabOThI

B Xozxe BBIOMHEHUS CaMOCTOSITENbHON paboThl, 0O0ydJaronmiics BBIMOJIHSIET padoTy MO
3aaHUI0 W TP METOIMYECKOM PYKOBOJICTBE IPETOJaBaTess, HO 0e3 ero HelmoCpeICTBEHHOTO
YYIaCTHSI.

B mporecce BBIMOIHEHHUS] CaMOCTOATENBHONW paboThl, y oOydaromerocsi (hopMHUpyeTCs
1enecoodpa3Hoe IIaHUPOBaHUE PabOYero BpeMeHH, KOTOPOE TTO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBHIKM B YCBOCHUHW W CHCTEMATHU3allMHM MPUOOPETaeMbIX 3HAHWU, 00ECIICYMBACT BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TEpUOa OOy4EeHHs, MOMOTaeT IOJXYYHUTh HABBIKA TTOBBIIICHHUS
poeCCHOHATFHOTO YPOBHSIL.

MeroanueckuMu ~ MaTepuallaMHM,  HANpaBISIOIMMHU  CAMOCTOSITENBbHYIO  paboTy
00yJaronmxcst SBJISIFOTCS:

— y4eO0HO-METOJMYECKUI MaTepUal Mo TUCIUILIHHE.

11.7. Metonuueckue ykazaHUS JUIsI OOYYAIOIMXCS MO TMPOXOXKICHHIO TEKYIIETO
KOHTPOJISl YCIIE€BAEMOCTH.

Texkynmii KOHTpOJIb YCIIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJaroONMXCsl, OCYIIECTBIIIEMOTO B TEUYEHHE CEMECTpPa C IIEJbI0 OLICHWBAHUS XOJa OCBOCHUS
JTUCUMIIIINHBL.

Jns Tekyero KOHTpPOJsSL YCIEBAEMOCTHM HCHOJB3YIOTCS BOMNPOCH, MPUBEACHHBIE B
Tabauue 16.

B Teuenue cemectpa oOydarommecs 3alMIIAIOT MpakTH4eckue pabdoTel (9mrr.) wu
naboparopHbie paboThl (7 ImIT.), a TakKe BBITOJHSIIOT TECTUPOBAHUS 10 MaTepHaIaM JICKIIUH B
cpene LMS, TecToBbIe BONPOCH! MMpUBEACHBI B TabiuIe 18.

Bce Meronuueckue ykazaHHs MO MPOXOKIACHUIO TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH
BBIKJIABIBAIOTCS B JIUYHBIA KabuHeT https://pro.quap.rul.

Tekynmii KOHTpOJIb — 3TO pEryisipHas MpOBEpKa YCBOGHHUS y4eOHOTro marepuana Ha

MNPOTHKCHUUN CEMCCTpaA. K ero JOCTOMHCTBaAM OTHOCHTCA CHCTEMATHU4YHOCTD, ITOCTOSIHHBIM

MOHUTOPUHT KayecTBa OOY4YEHHMs, a TarKe BO3MOXHOCTh OaNIbHO-PEUTHHTOBOIN OIEHKH
YCIEBAEMOCTH CTYAEHTOB. TeKylMil KOHTPOJb OCYILECTBIISIETCS MpernojaBaTeieM B Ipolecce


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://pro.guap.ru/

BBIIIOJIHEHUSI WMHJMBHAYAJIIbHBIX JOMAIIHUX 3aJaHHUI, OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI,
pelleHus] TPAKTHYECKUX KEHCOB MIM B PEXHME TPEHHPOBOYHOTO TECTUPOBAHMS, C LEJIBIO
NOJTydeHus HH(POPMAIIHH O:

- BBIMOJIHEHUU OOyJarOMMHKCS TpeOyeMbIX JEUCTBUM B  Tpolecce ydeOHOM
NeSITEIIbHOCTH;

- IPAaBUJIBHOCTH BBIMOJIHEHUS TPEOYEMBIX e CTBUIA;

- COOTBETCTBUU (POPMBI ACUCTBUSI JAHHOMY 3TaIly YCBOCHUsI y4e€OHOrO MaTepHana;

-hopMUpOBaHUM  JAEUCTBUS  C  JIOJDKHOM ~ Mepod  0000IIeHHs,  OCBOEHUS
(aBTOMaTU3UPOBAHHOCTH, OBICTPOTHI BBIIIOJIHEHUS U JIp.) U T. 1.

Texyumii KOHTpOJb MO Yy4eOHBIM AMCUMIUIMHAM IPOBOAMUTCA B Mpezenax ydeOHOro
BPEMEHHU, OTBEJECHHOIO Ha COOTBETCTBYIOLIYKO Y4EOHYIO NUCLUIUIMHY KaK TPAJULIMOHHBIMU, TaK
¥ MHHOBAIIMOHHBIMU METO/IaMH, BKITIOYast KOMIBIOTEPHBIE TEXHOJIOTUH.

11.8. Meroauyueckue ykazaHHs JUIS OOYJaIOUIXCS 110 TMPOXOMKACHUIO TPOMEKYTOUHOM
aTTecTallluH.

[lpomexxyrouHass ~ aTrecTauust  OOydJarOIMXCS  INpPEAyCMAaTPHBACT  OIICHHBAHUE
IMPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00ydeHUs Mo AuciuiiuHe. OHa BKIOYAET B
ceOst:

— 3adeT — 93T0 (opMa OLEHKA 3HAHWH, MOJYYECHHBIX OOyJalonmMMCS B XOJe
M3ydeHUs y4eOHOI MUCIUIUIMHBI B I[EJIOM WUJIM MPOMEXYTOUHas (IO OKOHYAHUU CEMeCTpa)
OlLICHKA 3HAHUU OOydyaroIMMcs MO OTIACNBHBIM pasjiesiaM AUCLUUILIMHBI C aTTeCTallMOHHOM
OLICHKOW «3aYTEHO» WJIU «HE 3aUTEHO.
B Tedenue cemecTpa Ui IOMycka K 3a4eTy oOydaroliemycss HeoOX0JIMMO CAAaTh HE MEHee
50% nabopaTOpHBIX U MPAKTUUYECKUX PaldoT.

Cucrema OLEHOK IIPY IPOBEAECHUM TEKYLLET0 KOHTPOJSA M MPOMEKYTOUHOM aTTeCTalluu
OCYIIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOJSAINMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «llonoxeHue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEKYTOUYHOW aTTeCTallnu
CTYICHTOB M AaCIHUPaAHTOB, OOydalOMMXcs IO 00pa3oBaTelIbHBIM IMPOTpaMMaM BBICILETO

obpazoBanus B ['YAID» https://docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf
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