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1 Hesan u 3a1a4u M3y4YeHHs JUCHUILINHBI (MOAYJISA).
Ieab ocBOeHUA M CUMILINHBL.

Ilenpr0 OCBOEHHMS IUCLHMILIMHBI SBJISETCS O3HAKOMIIEHHE C IPUHUMUIIAMU, METOJaMU U
yCTpOMCTBaMM, NPUMEHSIEMBIMU IIPU KOHTPOJIE COCTOSHUSL CpeAbl OOUTaHUs; METOJaMU
MIPOTHO3UPOBAHMS  SKOJIOTUYECKON OOCTAaHOBKM W YPE3BBIYAMHBIX CHUTYyallWii; IOATOTOBKA
CHEIHAIMCTOB K YYaCTHUIO B HAyYHO-HMCCJIEI0BATENbCKON JIEATEIBHOCTH B 00JACTM MOHUTOPUHIA
cpelbl 0OUTaHUS.

3agauu IMCUMIJIMHBI:
- BBECTU CTYIEHTOB B Kpyr HpoOJieM, CBSI3aHHBIX CO CpEeACTBAMM HaOJIIOACHUS U
KOHTPOJISl U METOIMYECKMMH OCHOBAMMU OLIEHKH U IIPOTHO3a COCTOSIHUS CPe/ibl OOUTaHUS;
- JaTb 00ydaeMbIM TEOPETHUYECKHE 3HAHUS M MPAKTUYECKUE HABBIKU, HEOOXOIUMBIE IS
BBIOOpa METOJIOB OCYILIECTBJICHHUS MOHUTOPHUHIA M NPUOOPOB KOHTPOJISL Cpeibl OOUTaHUS;
MIPOTrHO3UPOBAHUS 3KOJOTUUYECKONH OOCTAHOBKH M YPE3BBIYAHBIX CUTYAIIUH.

Mecro qucuuniInHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmbl.

Juctunnuna «MOHUTOPUHT cpefbl OOWTaHUs» OTHOCUTCA K YacTh, (OpMHUPYEMOM
y4acTHUKaMH oOpa3oBaTeNbHbIX OTHOIIeHUH broka 1 "Jlucuumiuuel (Momynu)" ydeOHOTO
nnaHa(BapuaTuBHas 4YacTh).B coOTBeTCTBHMM ¢ pabounM Y4eOHBIM TUIAHOM JIUCHUTUIMHA
usy4aercs Ha 4 kypce (8 cemectp). Bua mpoMexyTo4HON aTTeCTaIMK: 3a4eT.

N3ydennro muctumuinHbl «MOHMTOPHUHT Cpelbl OOWUTaHUS» MpPENIIeCTBYET H3ydeHHE
mucuuiinH «Heopranmdeckass XuMus», «AHaIUTHYECKas XUMUSA», «XUMHUYECKas 3KOJOTHUS»,
«IIpakTMKa XUMHYECKOro J3KcnepumeHTa», «llpukiagHoll xumudeckuid aHamm3». JlaHHas
JUCHMIUIMHA SIBJISETCS MPEIIECTBYIOMENH A JUCHUIUIMH «MeToapl AKOAHATUTHYECKOTO
KOHTPOJISI CYNEPTOKCUKAHTOB», «COBpPEMEHHBbIE METOJbl AHAIUTUYECKOW XUMHUM», «MeTomabl
pa3zieneHuss U KOHIIEHTPUPOBAHUS B AaHATMTUYECKON XUMUM.

IlepedyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00YYEeHHS MO TUCUUIINHE (MOIYJII0),

COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMN MPOrpaMMbl.

N3yuenne paHHOW yueOHOW AWCIHUIUIMHBI HAmpaBlieHO Ha (opmupoBaHHe Yy
oOyuaronuxcs npogeccuoHaIbHbIX KOMIIETEHIIUI

Kox 1 HaumeHOBaHNE HHANKATOpa
JOCTIDKEHUS KOMITETEHIINHA

Pe3ynbraThl 00y4eHNS 0 IUCIUILIHHE

I1K-2. Brnageer 0a30BbIMH HaBBIKAMH HCIIOJNB30BAHMS COBPEMEHHOH ammaparypsl IPH NPOBEICHHH HAyYHBIX
UCCIIeIOBAHHMI, SKCIIEPTH3, CEPTUPHUKALIMOHHBIX UCIIBITAHUH, 00pa0bOTKe IOyYEeHHBIX PE3YJIbTaTOB

UIIK-2.1. JemoHncTpupyer 3HAHUSA 0

3Haem COBPEMCHHBIE TCHACHINN Pa3sBUTHA PISMCpPITeHBHOfI

COBPEMEHHBIX TEHIACHLIUSX pa3BHTHSA
WU3MEPUTENBHON TEXHUKH, CPEICTBAX U3MEPEHHS
U O00OpyHOBaHWH, a TakXke HWH(POPMAINOHHBIX
TEeXHOJOTHA B OONAacTH  HKOJIOrHYECKOTo
MOHHTOpPHUHTA

TEXHHUKH, CPEJCTBAX M3MEPEHUSI M 000pYI0BAaHHH, & TaKKe
MH(OPMALMOHHBIX TEXHOIOTHH B 00JIaCTH 9KOJIOTHYECKOI0
MOHHTOPHHIA

yMmeem BBIOMpATh W NPUMEHITh CPEACTBA W3MEPEHUS U
00opyznoBaHHE IJIsI LIENIeH HKOJIOrMYEecKOro MOHHTOPHHTIA,;

MPOBOIUTE  OOpabOTKYy  MOJMYYEHHBIX  pPE3yIbTAaTOB
WCIBITAHUHI
enadeem  HaBBIKAMH  WCIIOJIB30BAHUSI ~ COBPEMEHHOU

anmapatypsl IpH NPOBEACHWM HAYYHBIX HCCIECIOBAaHWN H
UCTIBITAaHUH OOBEKTOB OKPYKAIOMIEH Cpelbl MpU

TMPOBEACHU N DKOJIOTHIECKOI0O MOHUTOPHHT'A,

[IK-5. CnocobeH mpuMEHATh OCHOBHBIC 3aKOHBI
aHaJIN3€ TOJTYYCHHBIX PE3YJIbTaTOB.

U 3aKOHOMEPHOCTU Pa3BUTHUA AHATUTHYCCKON XHMHUHU pu

UIIK 5.1. [emoHcTpupyeT 3HaHHA (HU3HKO-
XMMHYECKHX METOJIOB aHalIW3a M CIIOCOOHOCTh
WCTIONIb30BAaTh O3TH 3HAHWS TIPH TIPOBEACHHUH
9KOJIOTMYECKOrO0 ~ MOHHWTOPHMHTAa W OICHKE
COCTOSIHHSI OKPY’KaIOIIEeH Cpe/Ibl

3Ha€T TEOPETUYCCKHE W
JACIMILINHEL

3HAeT HAIpPABICHUS pAa3BUTHSA COBPEMEHHBIX (DU3UKO-
XMMMUYECKHX METOHOB aHAIU3a;

MCTOHOJIOTUYCCKHUE  OCHOBBI

YMEET HCIOJIb30BaThb 3HAHHSA B obmactu COBPEMCHHBIX
METOJ0B aHaJImn3a JIIsL HUCCIICAOBAHUA mponeccos,

MNPOTCKAMINX B  CIOXKHBIXCUCTCMAX U KOHTPOJIA




KOZ[ 1 HAUMCHOBAHNEC MHIUKATOpa P€3yJ'H)TaTI)I 06yq€HI/IH IO AUCHOUILINHE
JOCTHXXCHUA KOMIICTCHIIUN

UIIK 5.2 [leMOHCTpHpYeT — CHOCOOHOCTH SHAHGAM TRECINY pDAIBHEIT cOSFOIMEHERIX (bibiiakxo-
06cy)K)1aTI) IMOJTYYCHHBIC JKCIICPUMCHTAJIbHBIC xﬁ%ﬂ%ﬁﬁ?ﬁ‘é%ﬁ%@aﬁﬂﬂ%ﬁa’

PESYHRTATEL VKA AN AR M TR T SRS R0 QISR
1 TSORSRESEE  SHRI o o BRI o PR o SR

OLCHKC PC3YJIbTATOB aHaJIM3a U NUCCIICJOBAHUI

IADRIYIEaNTITL A RO AT AHORAACHIISE
Tt OCCTHT T B DSV T TP O T TTPOBTACTIIIT

6IAOREFUMerHABLIKAMY  TIBHURABHIT  TROBPISHH#X

IRCISPEMESHTATEHBIX pe3ybdayasieHUs MOTYYCHHBIX
IKCIIEPHMEHTAJIBHBIX PE3yIbTaTOB

OLCHET DCIYIHTATOB dHAJIN3d 1 ACCICTOBAHNN
6.

H

Pe3ynbrarel 00ydyeHHs 1O AMCUMILIMHE JOCTUTAIOTCS B PaMKaX OCYLIECTBICHHS BCEX
BUJIOB KOHTAKTHOM M CaMOCTOSITENIbHOM paboThl OOy4aromMxcsi B COOTBETCTBUH
YTBEPKJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTopbl  AOCTMOKEHHS  KOMIIETEHUUH  CUMTAlOTCA  CHOPMHUPOBAHHBIMU  IIPU
JOCTUXKEHUH COOTBETCTBYIOIINX UM PE3y/IbTaTOB O0y4EHUS.

2. CTpyKTYpAa U cojiep:KaHue THCIUTIINHBI.
Pacnpenesienue Tpy10€éMKOCTH JUCUMIIIMHBI 110 BUAAM PadoT.
OOmiast  TpymOEMKOCTh  AUCHUIUIMHBI  cocTaBisier 3 3ad.ex. (108 wacoB), wux
pacrpeiesieHre 1Mo BuaaM padoT MPeACTaBICHO B TAOIHIIE.

Buns! pabot Bcero dopma o0yyeHus
4acoB OYHasi
8
ceMecTp
(uacer)
KonTakTHasi padoTa, B TOM 4HcJe:
AYIUTOPHBIE 3aHATHS (BCET0): 60 60
3aHATUSA JIEKIIMOHHOI'O TUIIA 20 20
11200paTOPHBIE 3aHSATHSI
MPaKTHYECKUE 3aHATHS 40 40

CEMUHAPCKUE 3aHATUL

HWNHasi KOHTAKTHasA paﬁoTa:

Kontponb camocrosrensHoit pabotsl (KCP) 4 4
ITpomexxyrounas arrecraims (MKP) 0.2 0.2
CaMocTosiTeIbHAsE Pad0Ta, B TOM YHCJIE: 43,8 43,8
OdopmiteHre MPaKTUUECKUX padoT 12 12
CaMocTosATenbHOE U3YIEHHE TEOPETUIECKOTo MaTeprala 8 8
CamocTosTenbHOE pelIeHne 3a1a4

[ToaroroBka K TEKymeMy KOHTPOIIO 17 17
KonTtpous:

IloaroroBka k 3K3aMeHy

Oomas qac. 108 108
TPYI0eMKOCTh B TOM 4NcJie KOHTAKTHasi padoTa 64,2 64,2
3a4. el 3 3

2.2 CopepaxaHue IMCIHUIIIMHBI
Pacnpenenenue BuaoB yueOHOU pabOThI M UX TPYAOEMKOCTH O pa3/ieiaM JAUCIUIINHBI.
Paznernel (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 8 cemecTpe (ouHasi popma 0OydeHus)

KomnnuectBo yacos
AynutopHast Breayur
Ne HammenoBanwue paznenoB (Tem) yITOP opHast
Bcero pabora
pabora
JI I13 JIP CPC
1. Beenenne 2 2 - -
2. MOHUTOPHWHT XHMHYICCKOT0 3aTrPS3HEHUS CPEIbl OONTaAHUS 65,8 | 10 26 - 29,8




3. MOHUTOPHHT YHEPTETUUECKUX 3arps3HEHUN 6 2 2 - 2
4 MeTop1 MOHUTOPHHTA YPE3BBIYAHHBIX CUTYAIIUH TPHPOTHOTO 4 i
' Xapakrepa 10 4
5. Kputepru 1 HoOpMaTHUBBI KauecTBa OKPYXKAIOLIEH cpesibl 10 2 4 - 4
6. CucteMbl UCTaHIIOHHOT'O KOHTPOJISI CPeJibl OOUTaHMS 10 2 4 - 4
HUmoeo no oucyuniune. 103,8| 20 40 5 43,8
Kontpons camocrositensHoi pabotsl (KCP) 4 - - - -
[Ipomexyrounas arrecranus (MKP) 0.2 - - - -
[loaroroBka K TEKylieMy KOHTPOIIO - - - - -
OO0mIast TpyIOEMKOCTb IO JHUCITUILTNHE 108 - - - -

[Mpumeuanune: JI — nexruu, [13 — nmpakruyeckue 3ansatus / cemunapsl, JIP — maboparopHbie
3anstusi, CPC — camocTosrenbHas paboTa CTyeHTa

2.3 Coneprxanue pa3iesoB (TeM) TUCIHINIHHBI
2.3.1 3auaTud JeKIMOHHOI0 THIIA

Dopma Tekyiero
HaumenoBanue pasena(TeMsi) Coaep:xanue pazzena(Tembl) P i
KOHTPOJIS
1 2 3 4
1. |BBenmenue IIpeamer u conepkaHue TUCIUILIMHBL, IIETH U 331a4H. YO

[TonsiTne sKoMOrMYECKOro MOHHUTOpHHIra. (OCHOBHBIE
uen, 3anadd, (GYHKOWM, TPUHOMIBL  [IPOBEICHHUS.
Krnaccudukanus cucteM MOHUTOPHHTA.

Oco0eHHOCTH TIepeHOCa 3arpsi3HAIONIIMX BEHIECTB B
pas3NINYHBIX cpenax.

2. |MOHHMTOPHMHI XMMHUYECKOTO Meronpl aHanu3a XMMHMYECKUX 3arps3HEHUN  Cpenbl K1
3arpsi3HEHUs cpelsl oOuTaHus |obutanus. Bribop MeToma aHanmW3a W TPUOPUTETHOCTH
3arps3HSIONINX BEIIECTB.

MonuTopuHT aTMOc(hepHOro Bo3ayxa. MOHHTOPHHT

rugpochepsl.

MOHUTOPHUHT 110YB.

PacueTHbIII MOHUTOPHHT Cpebl OOUTAHUS.

3. |MOHHUTOPHHT SHEPreTHIEeCKUX JomycTumble ypOBHH BO3JCHCTBHA aHTPOIIOI€HHBIX K2
3arps3HeHUH HCTOYHHMKOB PA3IMYHBIX BHIOB U3JIy4eHUS HAa HAaceNeHHE U
OKPY’KafoLIyIO Cpexy.
MoOHUTOPHUHT IIyMOBOTO, BUOpPALMOHHOT O,
panvanuoHHOrO, IEKTPOMArHUTHOTO M APYIHX BHIOB
W3IIy4EHUI.
4. |Mertonsr MoHuTopuHra| [IpenBecTHHKH  3eMIIETPACCHHA. KonTtpons 3a K2
YpE3BBIYANHBIX CUTYaLlMH| HABOJAHEHHUAMH U CEJIAMHU, MX IPOrHO3MpoBaHue. KOHTpOsb
TIpUPOAHOT O XapaKTepa 3a rpO3aMH.

MeTeoponoruyeckue OCHOBBI PAa3BUTHUSl YpE3BBIYAMHBIX
aTMOC(epHBIX SBICHUI — OypaHOB, Tal(yHOB, IIYHAMH, HX
IIPOTHO3UPOBAHHUE

5. |Kpurepuu u HOpMATHBHI Kpurepun kadectBa OKpyXarolled cpenbl, HOPMATHUBbI K2

KadecTBa okpyxaromei cpensl [kauectsa: [1IJIK, OBYB, IT/IB, I1JIC, BCB, IT12H.
Wudpopmammonnsie cetn. Oprammsamms [UC, wux

CTPYKTYpa M UCTIONIb30BAHHE B CHCTEMaX MOHUTOPHHTA.

6. |CucreMbl JUCTAHLIMOHHOIO Metonpl  MUCTAHIIMOHHOTO  30HIAMPOBAHUS  3EMIIH. K2
KOHTPOJIS CpeIbl OOUTAHMUS JIMCTaHIIMOHHBI ~ KOHTPOJh  BO3AYINIHOTO  OacceifHa.
JlucTaHIMOHHBII KOHTPOJIb BOJIHOH Cpelibl.

JucTaHIMOHHBIE  CpelcTBa  KOHTPOIS — PaJMalMOHHOMN
00CTaHOBKH. J[MCTaHIIMOHHBIE CpPEACTBAa KOHTPOJS 3a
Ype3BBIYAWHBIMHA CHTyaIlsIMH. KOHTpONb  3arpsi3HEHUS
OKOJIO3EMHOT'0 KOCMHYECKOT 0 IMMPOCTPAHCTBA.

2.3.2 3aHATHSA CEMHUHAPCKOr0 TUNA (MPAKTU4YeCKue /
CeMHMHAPCKHE3aHATHS/J1a00paTopHbIe padoThl)

dopma
Ne HanmenoBaHue NpakTUYECKUX 3aHATUN TEKYLIETO
KOHTPOJIS
1 3 4




1. |ConmepxaHue pacTBOPEHHOIO KHCIOpOJa B MPUPOJAHBIX Bojaax, kak| Oruer no I13
JTMMUTHUPYIOIIUHI TIOKa3aTeNb X KauecTBa
2. |Omnpenenenue 3ambpUICHHOCTH aTtMocdepHoro Bo3ayxa Ha Teppuropuu| Otuer no I13
KHJIBIX 3aCTPOEK.
3. |YMenbineHue coxaepkaHus xinopodwia B JOHCThAX pacteHuid — Otuer no I13
OMOMHIMKAIIMOHHBIA  TpPHU3HAK HEONArONMPHUATHBIX YCIOBHHA CPEJBI.
Omnpenenenne XJI0poPUILIAB JTUCTHIX POTOMETPUICCKIM METOJIOM.
4. |IInanupoBaHue u nposeeHue oTdéopa npod noussl. [loaroroska odpasuos| Otuer no 113
MOYBHI K aHAJIH3Y.
5. |Obmas xapakrtepuctuka mouB. Ompenenenune pH, menoynoctu, Otuer mo [13
KHUCJIIOTHOCTH, COJIEpKaHUs KapOOHATOB.
6. |Omenka riogopoaus nous. a) Onpenernenne a3ota HUTpaTHOTO B mouBax| Otuer mo [13
MOTEHIIIOMETPUIECKUM METOJIOM.
7. |Ouenka miogopoaus nous. 0) Omnpexnenenue obmero dochopa B mousax| Otuer mo [13
METOJIOM CIIEKTPO()OTOMETPHH.
8. |Ouenka muonopoaus moys. B) Onpenenenue rymyca B nousax no Tropuny| Otuer o I13
METOJITaMH CIIEKTPO()OTOMETPUH U TUTPUMETPHH.
9. |Ompenencane HeYTENPOIYKTOB B ITOYBE Otuer no 113
3amura nabopatopHoit pabots! (JIP), Beimonnenue kypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerHo-rpaduyeckoro 3amanusi (PI'3), pacuernoro 3amanus (P3), Hanucanue
pedepara (P), acce (9), komtokBuyM (K), rectuposanue (T), yerasiii onpoc (YO) u 1.1

2.3.3 [IpumepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBas pabota He mpeaycMOTpeHa Y4eOHBIM IIJIaHOM

2.4 IlepeyeHb Y4eOHO-METOAUYECKOTr0 o0ecmeyeHHUs JIsi CAMOCTOAATEJIbHOI PadoThI
o0yyaromuxcs 1Mo JMCHHIJIMHE

Ilepedens yueOHO-METOANIECKOTO 00ECTIeUeHHS JUCIUIUINHEI [0

Ne Bun CPC BBINIOJIHEHHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 |IIpopabotka yueOHoro | Tomanosa, O.B. Xumus okpyxkaroreit cpensl [DneKTpoHHBIH pecypce] : y4el.
(Teopernueckoro) marepuana [mocobue / O.B. Tonanosa, JI.A. [TumueBa. — OnektpoH. gaH. — CaHKT-
Herepoypr : Jlams, 2017. — 160 c¢. — Pexum Jgocryma:

https://e.lanbook.com/book/90852

OOBEKTHI OKPYXKAIOIIEH CpPeibl U X aHATUTHYECKHI KOHTPONb: ydeOHOe
rmocoOue AJsl CTYJCHTOB BY30B | B 2 KH. KH. 100BEKThI OKpYKArOIIEeH CpPe/ibl.
Metoger  orbopa W  TOATOTOBKM mpoO. Metomsl  pageneHuss U
koHueHtpupoBanus /mon pea. T. H. lexosnogoit ; [T.I'. Lronko, C.I.
HOmutpuenko, 3.A. Temepnames, O.b. Boponoa] ; Kybanckuit roc. yH-T —
Kpacuozaap; Mock. roc. yu-T um. M. B. JlomonocoBa: [Apt-Oduc], 2007
OOBeKTH OKpYXKAOIIEH Cpeabl U MX aHATUTHIECKUH KOHTPOJIb: ydeOHOe
mocobue ISl CTyZEHTOB BY30B : B 2 KH. KH. 2 Meronsl aHann3a oOBEKTOB
okpyxatoteit cpensi/mon pen. T. H. lexornosoit ; [M. K. beknemuies, B.
M. UBanos, C. B. MyruroBa u np.] ; Mock. roc. yH-T uMm. M. B. JlomoHOCOBa
; Kybanckuii roc. yH-T -Kpacuoaap: [Apr-Oduc], 2007

2 |TlogrotoBka k  Tekymemy|Tomanosa, O.B. Xumust okpyxaromei cpembl [IIeKTpoHHEIN pecype] @ yueb.
KOHTPOJTIO mocobue / O.B. Tomanosa, JI.A. [lumaeBa. — DnekTpoH. maH. — CaHKT-
Merepoypr : Jlaws, 2017. — 160 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/90852

OOBEKTHI OKPYKAIOIIEH Cpeslbl M MX aHAJTMTHYECKUN KOHTPOIb: yueOHOoe
rocoOue At CTyJeHTOB BY30B : B 2 KH. KH. 1OOBEKTHI OKpy»Karomel cpessl.
Meronsl  otbopa ¥ TMOATOTOBKM Tpo0. Meromsl  pajgeneHus |
koH1eHTpupoBanus /mox pen. T. H. Illexosmosoii ; [T.I'. Lromko, C.I.
Imurpuenko, 3.A. Temepnames, O.b. Boponosa] ; Kybanckuii roc. yH-T —
Kpacnozmap; Mock. roc. ya-T um. M. B. JlomonocoBa: [Apt-Oduc], 2007
OOBEKTBI OKpYXarolleld Cpefbl W NX aHAIMTHYECKHH KOHTPOJIb: ydeOHoe
mocobue I CTyJIeHTOB BY30B : B 2 kH. KH. 2 Meronsl aHamm3a 00bEKTOB




okpyxkatomieit cpensr/mon pen. T. H. Illexosmosoit ; [M. K. bexnemunres, B.
M. UBanos, C. B. MyrusoBa u nip.] ; Mock. roc. yH-T um. M. B. JlomoHOCOBa
; Kybanckuii roc. yH-T -KpacHonap: [Apt-Oduc], 2007

Y4ebHO-MeTOIMYEeCKUe MaTepuanbl JJIs CaMOCTOATENBbHOW paboThl OOydaromuxcs H3
YHUCJIa MTHBAJIUOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbsi (OB3) npenocraBisitoTcs
B (hopMax, alaTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbS ¥ BOCIPUATHS WH(POPMAIIHN:

JUig 1 ¢ HapyILIEHUSIMU 3PEHUS:

—B TIeYaTHOH (popMe yBEIHYCHHBIM HIPUPTOM,

— B (popMe IMEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIIeHUsIMU CITyXa:

— B miedaTHoi opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUig U1l ¢ HapyIIEeHUsIMU OTIOPHO-/ABUTaTENILHOTO armapara:

— B IIeUaTHOM opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JlaHHbBIN TIepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa
00yJaronuxcs.

3. O0Opa3oBaTeqbHbIe TEXHOJIOTMH, NMPUMeEHsieMble TPH OCBOEHUH JTHCIHIJIHHBI
(MoayJisn)

B cootBerctBum ¢ tpeboBanusmMu @I'OC BO peanuzaius KOMIIETEHTHOCTHOTO TTOIX0/a
MpeAyCMaTPUBAET KCIOJIB30BAaHUE B YYEOHOM IMPOIECCE AKTUBHBIX M HMHTEPAKTHBHBIX (HOpPM
MPOBEICHUS 3aHATHIA.

Opranuzanus W3y4eHHs MaTepHala Kypca OCYIIECTBIISIETCS HAa OCHOBE CHCTEMHO-
NEeSITeIbHOCTHOTO TMOJX0/Ja M TMOATAamHOro (OpPMHPOBAHUS YMCTBEHHBIX JeHcTBUHM. Jlekuuu u
abOpaTOpHBIC 3aHATHS CIMOCOOCTBYIOT (OPMHUPOBAHHIO Yy CTYACHTOB 0a30BBIX 3HAHUH,
OCHOBHBIX MBICIUTENbHBIX ONEpaluii, pa3BUTHIO JOTUKHU. JIEKIMM HOCAT MOTHBALIMOHHO-
MO3HABATENIbHBIN XapakTep; JabopaTOpHbIE 3aHATHS SBISIOTCS CaMOCTOATEIbHBIMU U UMEIOT
MPoOJIEMHO-TIONCKOBBIN  XapakTep. [lpu BBITTONMHEHHH JabOpaTOPHBIX padOT peaau3yeTcs
TBOpUECKas JEATEIbHOCTb  CTYJCHTa, pa3BUBAaeTC KOMMYHHMKATHBHAsi  CIIOCOOHOCTD,
pa3BUBAIOTCS  HABBIKM  ApPryMEHTHPOBAHHO  BBIpaXaTh  CBOM  MBICAM M HAaBBIKH
AKCHEPUMEHTAIbHOU PabOThI.

Jis noBbieHus 3(QeKTUBHOCTH yuyeOHOro TMpolecca HCHOIb3YIOTCS CIEAYIOLUe
oOpa3oBaTelibHbIE TEXHOJOTUU: HH(OPMALMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAIIPABJIEHHbIE HA
dbopMHUpOBaHHE CHCTEMBl 3HAHUM, 3allOMUHAHUE U CBOOOJHOE OINEPUPOBAHUE HMH; METO
MpoOJIEeMHOTO H3JIOKEHUsT MaTrepuaina. [ YCHeIIHOro OCBOEHUS IUCHUIUIMHBI CTyAEHTaM
HE0OX0IMMO OBINAJETh HABBIKAMU IIPOBENICHUS MOKMCKAa HEOOXOAUMON HaydHOU MH(OpManuu B
donmax 6ubmuorexu. [y 3aKpernieHus: MOJy4eHHBIX TEOPETUYECKUX 3HAHUNA U MPAKTUYECKUX
HABBIKOB U C IEJbI0 TPO(ECCHOHATBHONW OPUEHTAIIMH IPEIyCMOTPEHbI CEMHUHAPBI-OKCKYPCHH Ha
MPEeANpUATHIX TOPOIa.

[Ipu BeINONHEHNH Ta00PATOPHBIX padOT U BO BPEMS CAMOCTOSTEIBHON pabOThI CTYACHTHI
MPOBOJAT Pa3d0op MPaKTUYECKHX 3a7ad KaK CaMOCTOSITENIbHO, TaK U PEUIaloT MPOOJIeMHbIE
CUTYaIlMU B COCTAaBE MaJbIX TPYIIIL.

Jlis MHBaIMIOB M JIMII C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU 3J0POBbSI PEaTU3YIOTCS
WHIUBUAyalbHbIE  0Opa3oBaTelbHBIE  TEXHOJOTHUH, KOTOPbIE  TO3BOJIAIOT  IMOJHOCTHIO
WHIUBUAYAIN3UPOBATh COAEpKaHWE, METOJbl U TEeMIbl Yy4eOHOW MeATeNbHOCTH HWHBAIHAA,
BHOCHUTH BOBpEMS HEOOXOAMMbIE KOPPEKTHUBBI, KaK B JICATEIHHOCTh CTyJCHTa-UHBAIHA, TaK U B
JeSITeNLHOCTD MPENOIaBaTeNsl.

Jis nmuil ¢ orpaHHUYEHHBIMH BO3MOKHOCTSIMH 37IOPOBBSI MPEAYCMOTPEHA OpraHU3aIs
KOHCYJIBTAIMH C HCIIOIH30BAHUEM SJIEKTPOHHON MOUTHI.

4. OueHoyHble cpeAcTBa A8  TEKYLIero KOHTPOJISI  yCIeBaeMOCTH U
NMPOMEKYTOYHOH aTTeCTALMHU



TunoBble KOHTPOJILHBIE 32JaHUSI MJIH HHbIE MaTepuasbl, HeO0OX0AMMBbIe 1151 OLEHKH
3HAHMH, yMeHU i, HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITANbI
(popmMupoBaHMs KOMIIETEHIIHII B Ipo1ecce 0CBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl
[TpumepHbIil epeueHb BOMPOCOB, OOCY)KTAaeMbIX MPH 3alIUTax JabopaTOpHBIX padoT,
YCTHOT'O ONpoca U Ui NOJArOTOBKU K KOJUIOKBUYMAaM.

[Ipumep BompocoB k nadoparopHoii padote «CoepkaHue pacTBOPEHHOTO
KHCIIOPO/1a B TIPHPOJIHBIX BOAX, KaK JTUMHUTHUPYIOIINN TTOKA3aTENIh UX KAUECTBAY:

1. OnummuTe reoJIOTHYECKUil KPYroBOPOT KUCIOPOJa B OKPYXKAIOIIEH cpejie.

2. Omnwumure OMOTeOXUMUYECKHI KPYTOBOPOT KUCIIOPOa B OKPYXKAIOIICH cpejie.

3. HazoBuTe ImyTH MOCTYIUICHUS U PACXOIOBAHUS KHCIOPO/Ia B IIPUPOTHBIX BOJAX.

4. Ha3oBuUTe HOPMATHB, PETIAMCHTHPYIONIUH Ka4ecTBO MPHUPOJHBIX BOJ  TI0
COJIEP’KaHUIO B HUX PACTBOPEHHOIO KHCIIOPOA.

5. Kakue tpeboBaHusi NpeabsIBIsSIOTCS K 0TOOPY MPOO MPUPOTHBIX BOJ MPH KOHTPOJIE
COJIep’KaHusl PaCTBOPEHHOTO KHCIOpO/ia B HUX?

[Tpumep BOIIPOCOB JJIsl YCTHOTO OTIpOcaa)

[enw u 3371291 3KOJIOTHYECKOTO KOHTPOJIS.

0) Llenn u 3a7a9M SKOJIOTUUECKOTO MOHUTOPHHTA.

B) OCOOEHHOCTH MEepeHOCca 3arpsA3HSIONINX BEIIECTB B Tpomiocdepe.
r) Cucrema EI'COM B Poccun

[Tpumep BapraHTa KOJUIOKBUYMa 2

Bapuanr 1.

1. MeTteoposoru4ecKkue OCHOBBI Pa3BUTHS YPE3BBIYAHBIX aTMOC(EPHBIX SBJICHUN —
OypaHoB, Tali(pyHOB, ITyHaMu. [IporHO3HpOBaHKE YpE3BBIUANHBIX aTMOC(EPHBIX SIBJICHUMN.

2.CaHUTapHO-TUTHEHNYECKIE HOPMATHBbI KaueCTBA OKPYXKAIOUIEH cpeibl.

3. JlucTaHIIMOHHBIN KOHTPOJIb BOJHON CPEJIbI.

Kpumepuu oyenxu npu nposedeHuu mexyweco KOHMPOs 6 popme KOHMPOIbHOU
pabomol, KOLIOKEUYMA:

OYeHKA  «OMAUYHO».TITyOOKWUE HWCYEPNBIBAIONIME 3HAHHUS BCEro  MPOrPaAaMMHOTO
MaTepuala, JOTHYECKH MOCJIeIOBaTENbHbIC, MOJHbIC, MPAaBUIbHBIC M KOHKPETHBIC OTBETHI Ha
BOIPOCHI DK3aMEHAIIMOHHOTO Owiieta | JIOTOJIHUTEIbHBIC BOIPOCHI, HCIOJIb30BAHUE B
HEeoOXOJMMOW Mepe B OTBETaX TEPMUHOJOTMH JUCIMIUIMHBI, TPEACTABICHHOW B
PEKOMEHyeMbIX YUEOHBIX TTOCOOUSIX U JIOTIOTHUTENLHOW JIUTEPATYPE;

OYeHKa «XOpouio»:TBEPAbIE U JOCTATOYHO TOJNHBIE 3HAHUS BCEr0 MPOTPaAMMHOIO
MaTepuaa, rmocieJ0BaTelIbHbIC, MPAaBHIbHBIC, KOHKPETHBIC OTBETHI HA IMOCTABJICHHBIC BOTIPOCHI
pu CBOOOIHOM PEarupoBaHUU Ha 3aMEYaHUS 110 OTICJIbHBIM BOTIPOCAM;

OYEeHKa «)0081emeopumebHo»:3HaHe U TOHMMAaHWE OCHOBHBIX BOIIPOCOB MPOTPAMMBI,
HaJIM4YMe HEeCYyIIeCTBEHHBIX omuOoK (He 6onee 50%) mpu HECIOCOOHOCTH UX CaMOCTOATEIbHON
KOPPEKTUPOBKH;

OYeHKa «Hey008Iem8oOpUmMebHO»: HENMOHUMAaHUE CYIIHOCTH H3JIaraéMbIX BOIIPOCOB,
rpyOble CyIIeCTBEHHbIE OIIMOKM B OTBETE, HEYBEpEHHbIE M HETOYHBbIE OTBETHl Ha
JIOTIOTHUTEIbHBIE BOTIPOCHI IK3aMeHATOpa.

Temepl COOGH_ICHI/Iﬁ 10 pa3acity ((MOHI/ITOpI/IHF OHCPTCTUYCCKUX 3anH3HeHHI>i»I
1. MOHI/ITOpI/IHF IITYMOBOT'O U3JIYYCHHA. MeToanl U CUCTEMBI HU3MCPCHUS IITyMa.
2. MOHI/ITOpI/IHF QJICKTPOMAIrHUTHOTO H3JIYYCHUA. MeToapl U CHCTEMEI HU3MCPCHUA
QJICKTPOMATrHUTHOT'O U3JIYYCHHUA.



3. MOHHUTOPHUHT paJMALMOHHOTO M3Iy4eHUs. MeToAbl U CHUCTEMBl H3MEpPEHUs
PaguanOHHOIO U3JIy4YECHUM.

4. Meroapl KOHTPOJIS U U3MEPEHUS YPOBHEN BUOpaluy Ha pabodyeM MecTe U
OKpYKaroLIEn cpeie.

5. Pajion B Hamem ome.

Kpumepuu oyenxu npu npogedenuu mexyuje2o Kohmpois 6 popme coobweHus no meme:

OYEeHKa «3aumeHOo»: CTYJCHT BIIaJIeeT TEOPETUYECKMMH 3HAaHUSIMU 110 BCEM paszesiaM

JUCLMIUIMHBL, 00J1a1aeT MPaKTUYECKUMM HABBIKAMU IPOBENIEHUS SKCIIEPUMEHTOB, BO3MOKHO,

JIOTyCKaeT HE3HAYUTENIbHbIE OIIMOKM;, CTYJEHT YMEET MpPaBUIbHO OOBSICHITH IPUUUHBI
IIPOLIECCOB U SIBJIEHU, WIUTIOCTPUPYSI OTBET IPUMEPAMH.

OYeHKa «He 3aumeHo»: MaTepuall HE YCBOEH BOBCE WJIM YCBOEH YAaCTUYHO, CTYIEHT
3aTpyaHSIeTCSl MPUBECTU MpPHUMEPHI IO pasfiesiaM TUCIHUIUIMHBL, MOKAa3bIBa€T OIPaHUYECHHBIN
00beM 3HaHUN NPOrpaMMHOIO Marepuajia, HE IOKa3bIBa€T HABBIKOB SKCIIEPUMEHTAIBHOM
paboTHI.

DoH/1 OLIEHOYHBIX CPEICTB VI MPOBEAEHHS MPOMEKYTOUYHOI aTTeCTAI[UH.

[TepeueHs BOIIPOCOB K SK3aMEHY I10 JUCIUTIIHHE:

Oo6mme Bompockl. [ToHATHE HKOJOTHYECKOTO MOHHTOPHHTA, MOHUTOPUHTA OKPY)KAIOIIEH
Cpe/bl, MOHUTOPHHTA YPE3BBIYAHBIX cHUTyanid. OCHOBHBIC IENTH, 3a/1a49H, (DYHKIIUN, TTPHHITHAIIBI
MIPOBEJICHUSI.

Knaccudukarnus cuctem mMoHHTOpHHTra. OOmas XapakTEepHCTHKA METOJOB M CPEICTB
KOHTPOJIS CPEeIbI OOUTAHMS.

Oco0OeHHOCTH TepeHoca 3arps3HSIONIMX BEIIECTB B Pa3jMYHBIX Cpelax C Y4eToM
OuoTHYeCcKNX, GU3NYECKUX, THAPOJIOTHUECKUX U THIPOXUMHUYECKUX (PAKTOPOB BO3/IEHCTBUSI.

MerTo/1bl aHAJIM3a XUMUYECKOTO 3arpsisHEHUs cpejibl oOuTanus. Knaccudukanus MeTo10B
aHanu3a — (Qu3nyueckue, XUMHUYECKUE, (U3UKO-XUMUUYECKHE, OMoJoruveckue. Bumsl mpoo,
MPUHIMIBL 0TOOpa TpoO Tra3oB, >KUAKOCTEH, TBEpPABIX BellecTB. MeToasl pasfeneHust u
KOHLeHTpupoBaHus. CpaBHUTEIbHAS XapaKTepUCTHKA MeTO10B. BriGOp MeTo1a aHanusa.
Baxwueiimne aHamutuueckue wmetonabl, peanusyemblie B cucteme OI'CHK, mnepcrnexkTuBbl
pa3BUTHUS aHATUTHYECKOM 0a3bl. OOIIas XapakTEpUCTUKA SJIEKTPOXHUMHUYECKUX, ONTUYECKUX,
XxpomaTorpauueckux MeToJ0B aHain3a. BelOop cxembl aHamu3a U MPUOPUTETHOCTU U3MEPEHUIA
KOHLIEHTPALUK 3arps3HSIIOUINX BEIIECTB.

Mounutopusr arMocdepHoro Bosayxa. OCHOBHBbIE KPUTEPUU COCTOSHUS 3arps3HEHUs
BO3IyIIHOTO ©OacceitHa.OpraHu3anusi CUCTeMbl HAONIOJACHUN 3a 3arps3HEHHEeM aTrMocepsbl.
Buner HaOmroneHuii.

[TocTel HaOmMIOAEHMI 3a 3arpsi3HeHHEM aTMochepbl: KaTeropuu IMOCTOB, OMpeesieHue
HEOOXOMMOTO  KOJMYECTBA TIOCTOB  HAONMIOJCHHI, BBIOOpP MECTOMOJOXKEHHS TOCTOB
HaOIO/ICHU, OTpeelieHne MepPeUHs BEIIECTB, MOJUICkKAIINX KOHTPOJIO, MPOTrPaMMbl U CPOKHU
HaOJIFOACHU.

OcobenHoctu oTO60pa Mpod Bozayxa. Ob6opynoBanue s oT60pa mpod. Pexxumer oTOopa

poo.

Omnpenenenre MeTeomnapamMeTpoB.

Merto1pl aHanu3a aTMOC(HEPHBIX TPUMECEH.

Mounwutopunr rugpocdepsl.llokasarenu kadectBa Bojabl. TpeOoBaHMs K KayecTBY BObI
(X0341iCTBEHHO-TIMTHEBAS, TEXHUUECKAs, BOJIa BOJHBIX OOBEKTOB). AHAIN3 KaueCTBa BOJBI U €r0
OCOOCHHOCTH. TunoBast  rugpoxumuueckas jaboparopuss U ee  000pyIAOBaHHE.
ABTOMaTH3UPOBAHHBIE CUCTEMbI KOHTPOJISI KAUECTBA 3arpsi3HEHHBIX BO/I.

Cetp HAOMIOCHUS 32 COCTOSIHMEM BOJHBIX 00BheKTOB. Kareropuu myHKTOB HAOMIOACHUS
1 ux 3a1aun. [leproaudHOCTh U IporpaMMa HaOIIOACHUN 32 KQUeCTBOM IMOBEPXHOCTHBIX BOJ.

Mounwutopusr nous.CrnenuuuHOCTh MOHUTOpPUHTa Mo4YB. VccnemoBaHue 3arpsi3HEHUS
MMOYBEHHOTO TOKpoBa. KoMIuIekcHbIe HAOMIOCHNS: U3YUYEHUE TIPOIIECCOB MUTPAIIUU BEIIECTBA B




cucreMe arMoc(epHbIil BO3yX — IMOYBAa — PACTEHUS — MOBEPXHOCTHBIC M T'PYHTOBBIC BOIBI —
JIOHHBIE OTIIOKCHHUS.

Metoabl orbopa mnpo0, MOATOTOBKM M aHanmu3a mnpoO mouBwl. IlpeacraBienue
MOHHUTOPUHTOBOM HH(pOpMAIMu: TaONUIBI, [OYBEHHO-TEOXUMHUECKUE KapThl, pPa3pesbl,
npoduiIm.

MOHUTOPHUHI _ 3HEPreTUYECKUX 3arps3HeHMi. JlomycTuMmble ypOBHH BO3ICHCTBHUSA
AHTPOIIOI€HHBIX MCTOYHUKOB PAa3JIMYHBIX BHUAOB M3JIy4YCHHUs HA HACEJICHHE M OKPYXKAIOIIYIO
cpeny. MOHMTOPHUHI IIYyMOBOIO, BHOpPAallMOHHOIO, PaJWAlMOHHOTO, 3JIEKTPOMAarHUTHOIO U
JOPYI'MX BUJIOB M3IIy4CHUH.

Metoasl ¥ CUCTEMBI U3MEPEHUS 1IIyMa.

MeTo1bl KOHTPOJISI M U3MEPEHMSI YPOBHEHW BUOpaALK HAa paboueM MECTE U OKpYXKarolleu
cpene.

Mertons!l 1 cpecTBa U3MEPEHUS M KOHTPOJIS YPOBHS PaIUALIHAH.

Meroabl  MOHUTOPHMHIA __ YPE3BBIYAMHBIX  CHTyallMd  NPUPOJHOTO  XapakTepa.
[IpensecTtHuku 3emuierpsiceHnii. KOHTpOJIb 32 HABOJHEHMSMU U CEISIMU, UX ITPOTHO3WPOBAHUE.
KonTpons 3a rpo3amu. KoHTposIb ¥ MPOTrHO3UPOBAHUE YPE3BBIYAMHBIX aTMOC(EPHBIX SBICHUIL.
Meteoposiornyeckue OCHOBBI pa3BUTHS UYPE3BbIUAHHBIX aTMOC(HEPHBIX SBJICHUM — OypaHOB,
Tall(pyHOB, IlyHaMHU, UX IPOTHO3UPOBAHUE.

Kpumepuu u nopmamuevl _xauecmea oxpyacaroweti _cpeovl. Kputepun kadecTBa
oKpyxaromei cpensl, Hopmatusbl kadectsa: [IJIK, OBYB, I1IB, BCB, IIJIC, [1/I1DH. Ouenka
KayecTBa MOJy4eHHOM uHpopMmanuu. OmnepaTHBHas HWACHTHU(PHUKALUS aBapUMHBIX CHUTYaIUil.
bankn maHHBIX.

Kpumepuu evicmasnenusn oueHok na sxzamene:

OYeHKAa  «OMAUYHO».TTTyOOKHE HCYEPNBIBAIOIIME 3HAHUS BCEro  MPOrpaMMHOIO
MaTepuaia, JOTHYECKH IOCIEA0BATENbHbIC, MOJHbIEC, MPAaBUIbHBIE M KOHKPETHBIE OTBETHI HA
BOINPOCHI 3K3aMEHALMOHHOIO OwieTta M JONOJIHUTEIbHBIE BOINPOCHI; HCIOJIb30BaHUE B
HeoOXOoAMMOM Mepe B OTBETaX TEPMUHOJOTMM  JUCHUIUIMHBI, TPEACTaBICHHOW B
PEKOMEHyeMbIX YUEOHBIX TOCOOUSIX U IOTIOIHUTENBHON JIUTEPATYPE;

OYeHKa «XOpouio»:TBEPABIE M JOCTATOYHO IIOJIHBIE 3HAHUSA BCETO IPOrPAMMHOIO
MaTrepuaia, IocJIeJ0BaTeNIbHbIE, IPABUIIBHBIC, KOHKPETHBIE OTBETHI HA IIOCTABIEHHBIE BOIIPOCHI
IpU cBOOOHOM pearupoBaHUU Ha 3aMEYaHUs IO OT/IEJIbHBIM BOIIPOCAM;

OYeHKa «y0061emeopumenbHo».3HaHle U MOHUMaHUE OCHOBHBIX BOIIPOCOB IIPOTPaMMBl,
HaJIM4YMe HEeCyIIeCTBEHHBIX omunOoK (He 6osiee 50%) mpu HECIOCOOHOCTH WX CaMOCTOATEIbHON
KOPPEKTUPOBKHU;

OYeHKa «Hey0081emeopumenbhoy:; HEINOHUMAaHUE CYIIHOCTH H3JIaraéMblX BOIIPOCOB,
rpyOble CyIIeCTBEHHbIE OIIMOKM B OTBETE€, HEYBEpEHHbIE U HETOYHbIE OTBETHl Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI IK3aMEHATOPA.

OneHouHble CpeACTBA JUIsl MHBAIUAOB U JIML C OIPAHUYECHHBIMU BO3MOYKHOCTAMM
3JI0pOBbsI BEIOMPAIOTCS C YUETOM MX MHIUBHUAYaTbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— NpUd HEOOXOJUMOCTH HHBAIMJAM U JIMIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
310POBBS IIPENOCTABIAETCA JOTOJHUTEIBHOE BPEMs IS IOATOTOBKY OTBETA HA DK3AMEHE;

— IIpU IPOBEAECHUM MPOLETyphl OLEHUBAHUS Pe3yabTaTOB 00yUYeHHs] HHBAJIUAOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBbs IPELyCMATPUBACTCS UCIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHANWBUAYabHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH Uil 00yUaroIUXCs C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/J0POBbS
U UHBIKIOB IMpoLEeAypa OLIEHUBAHMUsS pe3yabTaToB OOYy4YEeHUs 10 JAUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO JTaIlOB.

[Ipouienypa oleHUBaHUS PE3yabTaTOB OOy4YEHHs WHBAIMIOB U JIMI[ C OTPAaHUYECHHBIMU
BO3MOJKHOCTSIMH 37I0pPOBBbSl 10 JAUCHUIUIMHE (MOJIYIIO) MpeayCMaTpUBAET IPEIOCTaBICHHUE
uHbopManuu B (GOpMax, aJalNTUPOBAHHBIX K OTPAHWYEHUSAM HUX 3J0POBbS U BOCIPHITHUSA
MH(pOpMAIINHU:

JUia nu1 ¢ HapyILIEHUSIMU 3pEHUS:




— B 1e4aTHOM (hopMe yBETHMUEHHBIM HIPH(PTOM,

— B (hOpMeE MEKTPOHHOTO JOKYMEHTA.

JIist 1AL ¢ HapyLIeHUsIMU CITyXa:

— B 1e4atHoi opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JInst LL ¢ HapyIIeHUSIMU OTIOPHO-/IBUTATEILHOTO arapara:

— B re4atHo opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepedeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTU OT KOHTHHTCHTA
00yJaromuxcs.

5. [lepeuenn y4eOHoIi 1uTEpaTyphl, HTHGOPMALMOHHBIX PECYPCOB M TEXHOJIOTHii
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C. . Imutpuenko, 3. A. Temepnamer, O. b. Boponora];Ku. 2 MeTtoapl aHanu3za 00BEKTOB
okpyxatomei cpeapl/mon pen. T. H. Illexosnosoii ; [M. K. beknemumes, B. M. UBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yH-T uMm. M. B. JlomonocoBa ; Kybanckuii roc. yH-T -KpacHonap:
[ApT-Oduc], 2007

Jlj1g ocBOEHUS TUCIUIUIMHBI HHBAIUAMU U JTUI[AMH C OTPAaHUYEHHBIMU BO3MO>KHOCTSMHU
3JI0pPOBbSI IMEIOTCSI M3JJaHUsI B DJIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlaup» n «tOpaiir».

JlononHuTtensHas TuTepaTypa:

1.CesprokoBa, E.A. DOxonormyeckuii moHutopunr [Tekcr] : yueOHHK Ui
aKaJeMHueckoro OakajgaBpuara : yueOHUK Ui CTYJCHTOB BY30B, 00Yy4aOIIUXCS 10 HHXKEHEPHO-
TEXHMYECKUM HalpaBieHusM u crenuanbHocTsM / E. A. Cesprokosa ; mox ob6m. pexn. B. U.
Kapaxkesina. - Mocksa :FOpaiit, 2016. - 397 c.

2. Imutpenko, B.I1. Dxomoruueckuit mMonutopunr TtexHochepsl [Tekct] : yuebHOe
nocobue A CTyJICHTOB BY30B, oOyyaromuxcs 1no HanpasieHuio "TexHocdepHas 6e3onacHoCTh"
(xBanu¢ukanus/crenes - 6akanasp) / B. II. Imurpenko, E. B. CotaukoBa, A. B. UepHses. -
Uzn. 2-e, ucnp. - Cankr-IlerepOypr [u np.] : Jlans, 2014. - 363 c.

3. bacos, B. M. 3agauu mo 5KOJOTMM M MeTOAMKa WX pemeHus : Oonee 400 3amay c
oTBeTamH : yueOHoe nocobue / bacos, B. M. —3a. 4-e. — M. : URSS : JIUBPOKOM, 2011. —
159 c.

5. Xaycros,A.Il.HopmupoBaHue 1 CHIKEHHE 3arpsi3sHEHUs OKpyKatomel cpensl [Tekcr]
: YUEOHUK JJIs aKaJIeMHUecKoro OakajlaBpHara : yUeOHUK JJIS CTYJE€HTOB BY30B, O0Y4aOUINXCS
10 €CTECTBEHHOHAY4YHbIM HarpasieHusm / A. I1. Xaycros, M. M. Pequna. — 2-e u3n., nepepad. u
nom. —Mocksa :FOpaiit, 2017. — 386 c.


https://e.lanbook.com/book/90852

6. Beromkun A. I'. 3amura OKpyKaromen cCpeabl OT SHEPreTUYECKHX BO3JCHCTBHIA
yaeOHoe mocobue s cTyneHToB By30B /A. I'. Betomkun -M.: Beiciras mkosa, 2010

7. OneHka BO3JCHCTBUSL HAa OKPYXAIONIYI0 cpenxy. Dkcneptusza Oe3omacHocTH [Tekcer] :
y4eOHHMK U MPaKkTUKyM Juisi OakanaBpuara u maructparypsl / [1. I1. Kykun, E. 0. Konecuukos,
T. M. KonecnukoBa. - Mocksa :}Opaiit, 2017.

8. TuxonoBa, 1.0. DKOIOTHYSCKUIT MOHUTOPHHT BOJHBIX 00BEKTOB [TekcT] : yueOHOE
nocobue st cTyAeHToB By30B, / M. O. Tuxonosa, H. E. Kpyunnuna, A. B. JlecsToB. - Mocksa :
®OPVYM, 2016. - 151 c.

9. HopMupoBaHue 1 CHIDKEHHE 3arps3HEeHUs OKpyxaromeil cpeabl [Texct] : yaeOHuK amst
CTY/ICHTOB BY30B, OOYYarOIIUXCs 10 HAMPABJICHUIO "DKOJOTHS M MPUPOIONOIb30BaHue" / 1Mo
pen. 5. JI. BumnsikoBa. - Mocksa : Akagemus, 2015. - 368 c.

10. Moty3oBa, I'. B. Dxosornueckuii MOHUTOPUHT MOYB : Y4EOHHK JJISI CTYACHTOB BY30B
/ Mory3oBa, I'. B, besyriosa O. C.. - M. : Akagemuueckuii mpoekT : ['ayneamyc, 2007. - 237 c.

11. TlouekaeBa E. . Okpyxaromias cpesa U 4enoBeK: yueOHoe mocodue yisi CTY/IeHTOB
By30B /E. U. Ilouekaesa ; mox pen. 0. B. HoBukosa -Poctos-na-Jlony: @enuke, 2012

Jnist OCBOGHUS AMCIUIUIMHBI MHBATHIAMH | JIMI]AMUA C OTPAaHHYCHHBIMH BO3MOYKHOCTSMU
3I0POBBSI UMEIOTCSl M3JJAHHUS B AJIIEKTPOHHOM BHJIE B JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«JIanby» 1 «tOpaiiT».

Ilepuoguyeckas guteparypa
Poccuiickue  kypHamel:  «DKOJOTHS M KU3HB», «ODKOJOTHUS  MPOU3BOIACTBA,
«be3onacHOCTh KU3BHEACATEIbHOCTHY, <«OKypHanm aHaIuTUYECKOW XUMHH», «3aBOJCKas
naboparopus. JuarHocTrKa MaTepuanoBy, «AHAIUTHKA U KOHTPOJIbY.

HNHTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NMpodeccHoHaIbHbIE 0a3bl

JaHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOMoTedHble cuctembl (IBC):

1. DBC «FOPAUT»https://urait.ru/

2. DbC «YHUBEPCUTETCKA I BUBJINOTEKA OHJIAVIH» www.biblioclub.ru

3. ObC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JaHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnmuorexka (HOb)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXHBBI BEAYIIHX 3alla/IHbIX HAYYHBIX KYPHAJIOB Ha Poccuiickoii
iatgopme HaydHbIX KypHanoB HOUKOHNhttp://archive.neicon.ru
7. HanumonanbHas 37eKTpoHHAas OMOIMOTEKA (JIOCTYI K DIEKTPOHHON OMOIHoTeKe
nuccepranuii Poccuiickoit rocynapcrBennoi ounbmmotexu (PI'B) https://rusneb.ru/
8. DmnekrpoHnHas kotekuus Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks:_https://link.springer.com/
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Pecypcbl ¢cBOGOIHOTO JOCTYHIA:

1. AwmepukaHCKas mareHTHas 0a3a JaHHbIX hittp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKKUX auccepTarmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wudopmanuonnas cucrema "EnuHoe okHO JocTyna K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

5. Enunas xoutekius nudpoBbIx oOpa3zoBatenbHbIX pecypcohttp://school-
collection.edu.ru/ .

CoOcTBeHHbIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHble H HH(POPMAIMOHHBIE Pecypchl

KyoI'y:

1. Cpena MOIyIBHOTO TUHAMHU4YECKoro oOydenushttp://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, YueOHO-METOAUUECKUX KOMIUIEKCOB, MyOJIMKALUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX PeCYpcoB Kadeapsl HH(OOPMALMOHHbIX
oOpasoBatenbHbIX TexHosoruihttp://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymenToB Kyol'Vhttp://docspace.kubsu.ru/

6. MeToanyeckne YyKa3aHusi s OOYYAIOUIUXCA IO OCBOEHHIO JTHCIHHIJIHHBI
(MoayJisn)

VYcmeniHoe OCBOCHHME JTUCIUIUIMHBI TPEANOJaraeT aKTUBHOE, TBOPYECKOE YyJacTHe
CTYJACHTa BO BCEX BHJAX ayJUTOPHBIX 3aHATHH, a TaKKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AUCIUIUIMHBI ClIeyeT HauyMHATh C MpopaboTKH paboueil mporpaMmmsbl, ocoboe
BHUMAaHUEYIENSS LeNsIM U 3aJlauaM, CTPYKTYpe U COJIep’KaHuIo Kypca.

Paboma ¢ koncnexmom nexyuii

[IpocMoTpUTE KOHCHEKT Cpa3y MOCHE 3aHATHUM, OTMETHTE MaTepuaj KOHCIEKTa JIEKIIUH,
KOTOpPBIM BBI3BIBAECT 3aTPyIHEHUS [UIsi TOHMMaHus. [lombiTaiiTech HaWTH OTBETHI HA
3aTpyJHUTENbHBIE BOIMPOCHI, UCHOJIb3Ys PEKOMEHAYyeMYI0 JuTepaTypy. Eciu camocTosiTenbHO
HE yAaJoch pa3odpaThcsi B MaTepuaie, chopMyaupynTe BOMPOCH U 0OPATUTECH 32 MOMOIIBIO K
MIPEroJaBaTeli0 Ha KOHCYIbTAlUY WK OJVKalIel TeKInu.

PerynspHo oTBoIMTE Bpems i MOBTOPEHUS MPOWJIECHHOIO MaTepuala, IpoBepsisl CBOU
3HAHUSI, YMEHUS U HABBIKU [0 KOHTPOJIHHBIM BOIIPOCAM.

Buinonnenue nabopamoprnvix pabom

Ha 3anstum nomyuute y mpenojaBaTens I'paduK BBINOJIHEHUS J1a0OpaTOPHBIX padoT.
O63aBeauTech BceM HEOOXOAMMBIM METOAMUYECKUM 00ECIICUCHUEM.

[lepen mocemeHueM naboOpPaTOpPUM H3YYUTE TEOPHUIO BOIMPOCA, MPEANOIaraeMoro K
UCCIIETIOBAaHUIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe U MOJArOTOBHTE
MIPOTOKOJI IPOBEJCHHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paboThlI;

— 3aroTOBKH TaOJIHUII AJIs 3aTIOJTHEHHS SKCIIEPUMEHTATFHBIMU TAHHBIMUA HAOTIOICHUH;

— ypaBHEHHUS XMMUYECKUX PEaKIMi MpeBpalieHnil, KOTopble OyayT OCYIIECTBICHBI MpU
BBITIOJTHEHUH DKCTIEPUMEHTA;
pacueTHbie (HOPMYIIHIL.

OdopmieHne 0TYETOB JOIKHO POBOAUTHCS TIOCTIE OKOHYAHUSI PabOTHI B JIaOOpaTOPHH.

Jlis TMOATrOTOBKM K 3alllUTe OT4YeTa CleAyeT MpOaHaIN3UpOBaTh SKCIEPHUMEHTAIbHBIC
Pe3yIbTaThl, COMOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMU MOJIOKCHUSIMUA WU CIIPABOYHBIMU
JTAHHBIMU, O0OOIIUTH pe3yiabTaThl MCCIEIOBAHMI B BHJIE BBIBOJAOB IO paboOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJAUMBIE B METOJMUECKUX YKA3aHUSIX K BBIMOJHEHUIO JTAOOPATOPHBIX
paboT.
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B OCBOCHHUU JUCHUITIIUHBI HUHBaJIMaMUu n JJMgamMu C OrpaHNUYCHHBIMU
BO3MOXHOCTSIMU3JIOPOBBSl  OOJBIIIOE 3HAYCHHE WMEET WHIMBHUIyalbHAas YydeOHas paboTa
(KOHCYNBTALUK) — JOTIOTHUTEIBHOE Pa3bsICHEHHE yUeOHOTO MaTepuraa.

I/IH,Z[I/IBI/II[yaHBHbIC KOHCYJIbTAallUKM 1O MNOPEAMCTY ABJIAKOTCA  BaKHBIM q)aKTOPOM,
CHOCO6CTByIOIJ_II/IMI/IHI[I/IBI/II[yaJII/I3aI_II/II/I OGy‘-IGHI/DI U YCTAHOBJICHUIO BOCHHUTATCIIbHOTO KOHTAKTa
MCKAYyNpCnoaaBarCiicM U 06yqa10umMca HHBAJILJOM WJIM JIMOOM C OrpaHU4YCHHBIMHA
BO3MOXHOCTAMU3OAOPOBbS.

7. MaTepuaJjibHO-TeXHUYEeCKOeo0ecnedeHne 1o JMCUnIIuHe (MOAYJII0)

HaumenoBanue CIICIIMaJIbHBIX OCHaHIeHHOCTL CIICIIMAJIbHBIX HepequL JIMICH3UOHHOI'O
HOMeHleHI/Iﬁ HOMeI_HeHI/Iﬁ MporpaMMHOro obecrieueHust

VYueGHbie ayIUTOPUH st | Mebenb: yueGHas Mebenb Microsoft Windows;
MPOBEECHUS 3aHATHH JIEKIMOHHOTO | TeXHUYeCKHe cpecTBa 00yUEHHS: Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIIBIOTED

VYueGHbie ayIUTOPHU st | MebGenb: yuebHas Mebenb Microsoft Windows;
MPOBECHUS 3aHATHI | TeXHUYEeCKHE CPeCTBA OOyUEHUS: Microsoft Office
CEMMHAPCKOr0 THIIA, PYIIOBBIX M | 9KPaH, IPOEKTOpP, KOMIILIOTED
MHIMBUYaIbHBIX KOHCY/IbTAIMHI,
TEKYIIETO KOHTPOJIS u
IIPOMEXKYTOYHOM aTTECTALUU

VYueGHbie ayIUTOpUH st | MeGenb: yueOHas mebenb Microsoft Windows;
npoBejieHus JTabopaTopHbIX pabot. | Texuuueckue cpencta odoyuenus: | Microsoft Office
(ayn. 242C,252C) MIEPEHOCHOE MYyJIbTUMEIURHOE
obopynoBaHue (HOYTOYK,
MIPOCKTOP)

ObopynoBanue:
CrIelMan3upOBaHHAs
nabopaTopHass Mebenb  (CTOINBI,
CTyNbs, IIKa(bl I PEaKTHBOB H
00opynoBaHus, BBITSDKHBIE
mKkadbl), CpeACTBa  IMOXKAPHOM
0€30IacHOCTH M OKa3aHUs INEPBOH
MEJIULNHCKOI TTOMOIIIH,
XUMHYeCKast nocyna U
00opyznoBaHHe,: aHaJIN3aTop
JKUAKOCTH pH-metp-nonomep
Okcnept-001 u Habop
HOHCEJIEKTHBHBIX 3JIeKTponoB; pH-
METp-UOHOMEP Okorect-120;
criekrpodoromerp LekiSS1207 wmm
LekiSS2107 ¢ wHaGopoM KIOBET,
MarHHTHBIE MELIaIKH
(manpumepLekiMS1); BEChI
a"anutnyeckue BJIP-200, 2 knacca
TOYHOCTH; JJICKTPOIUIUTKH MapKH
«Meuray, momens 1119/2124 wnm
IOpyrue c AHaJIOTHYHBIMH
xapakrepucTukamu(ayn.242c,
252¢)

YueOHbIE ayJIUTOPUHI s | Kypcoast pabora He mpenycMoTpeHa yaeOHBIM TUIAHOM.
KYpPCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX padoT)

Hns  camocToATeNbHOW — pabOThl  OOYyYaloUIUXCS  MPEJYyCMOTPEHbl  MOMEIEHUs,
YKOMIUIEKTOBAaHHbBIE CIEIMATU3UPOBAHHON MeOeblo, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOMN C
BO3MOJKHOCTBIO TMOJIKIIIOUEHUS! K ceTu «VHTepHeT» M oOecreyeHueM JI0CTyIa B JIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.



HanmeHnoBanue noMeneHui st
CaMOCTOSTEITFHON paOOTHI
00yJaromuxcs

OcHaIleHHOCTh TTOMEIIEHUH A1t
CaMOCTOSITENILHOM PabOThI
00yJaroImmxcs

HepequL JIMIOCH3MOHHOI'O
MMporpaMMHOro obecreueHust

[Tomemnienue i1 caMOCTOSTENbHOM
paboTHI 00yJaroImuXcst (YUTATEHBINA
3an HayuaHoit 6unbmmoTexn)

Mebenb: yaeOHas MmeOeIb
KoMmmnexkt  cnenuanu3mpoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C MOAKIIOYEHHEM K
nH(OpMaLMOHHO-
KOMM YHHUKAIIHOHHOMN
«utepHer» M JOCTYIIOM B
JJIEKTPOHHYI0  WH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTEILHON  OpraHU3aIlHH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
o0opynoBaHue, OOeCICUHBAlOIICe
JOCTYlT K  CeTH HHTEPHET
(mpoBoHOE coelMHeHue u
0ecrpoBOTHOE ~ COEAMHEHHE O
texuonoruu Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

ITomerenue It caMOCTOSTEILHOM
paboThl 0OyUarOIIUXCS

MebGenb: yueOHas MeOeb
Kommiekr  cnenmanu3upoBaHHON
MeOenn: KOMIIBIOTEPHBIE CTONbI
ObopynoBanue: KOMITbIOTEpHAs
TEXHUKaA C MOAKIIFOUCHHUEM K
nH(OpMAaLIMOHHO-
KOMM YHMKAIIHOHHOM
«HTepHer» M OOCTYNIOM B
JJIEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHONM  OpraHU3al|y,
BeO-KaMepbl, KOMMYHHUKAI[IOHHOE
obopynoBanue, oOecreynBaromee
JOCTynl K  CeTH  HHTEpHET
(poBosHOE COoeIUHEHNE "
OecrpoBOIHOE ~ COCAMHEHHE IO
texHomorun Wi-Fi)

CECTHU

Microsoft Windows;
Microsoft Office
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