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1 Hesan u 3a1a494 U3YUYEeHUs] TUCHUIJIMHBI (MOIYJIs).
Ileab ocBOCHUS TUCUHMILIMHBI.

Ilenpr0 OCBOEHUS IUCLUUIUIMHBI SBJIIETCS O3HAKOMIJICHME C MPHUHLIMIIAMH, METOJAMU U
YCTPONCTBAMM, TNPUMEHSIEMBIMH IIpU KOHTPOJIE COCTOSHUSL Cpeldbl OOMTaHUs; METOJaMU
MIPOTHO3UPOBAHMS  SKOJIOTHYECKOM OOCTAaHOBKM UM YPE3BBIYAMHBIX CHTyallMd; MOATOTOBKA
CIELMAINCTOB K YYacTHUIO B HAYYHO-HUCCIIEOBATEIbCKOM N1€ATEbHOCTH B O0JIACTH MOHMTOPUHIA
cpebl OOuTaHUsI.

3agauu AMCUMILVIMHBI:
- BBECTU CTYACHTOB B KpYI MpoOJieM, CBSI3aHHBIX CO CpEICTBAMHM HAOJIOJCHUSA U
KOHTPOJISI U METOAMYECKIMU OCHOBAMH OIIEHKH U TIPOTHO3a COCTOSIHUS CPE/Ibl OOUTaHMS,
- JaTh 00y4yaeMbIM TEOPETHUYECKUE 3HAHUS M MPAKTUYECKHE HABBIKU, HEOOXOJUMBbIE IS
BbIOOpa METO/IOB OCYILIECTBJIEHHS MOHUTOPHUHIA WU MPUOOPOB KOHTPOJSA Cpelbl OOUTAHHUS;
IIPOrHO3UPOBAHUS 3KOJOTMUECKON OOCTAHOBKH M UPE3BBIYAMHBIX CUTYALIUH.

MecTo mucuunauHbI (MO1yJis1) B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl.

JucuumnnuHa «MOHUTOPUHT cpefbl OOMTAaHUS» OTHOCUTCS K YacTu, (hopMupyeMoi
y4acTHUKaMH 00pa3oBaTebHBIX OTHOmEHWH bnoka 1 "uctumimael (Momynu)" y4eOHOTO
IlaHa(BapuaTuBHas 4acTh).B cooTBeTcTBHMM C paboyuM y4yeOHBIM IUIAHOM JUCHMILTAHA
usydaercs Ha 4 kypce (8 cemectp). Bua npoMexyTO4HOM aTTeCTAI[MH: 3a4ET.

N3yuenuto nucuumuiiabl «MOHUTOPUHT Cpelibl OOUTAaHMS) TMPEAIIECTBYET H3y4YeHUE
mucuuriuH «Heopranuwdeckas Xumus», «AHaTUTAYECKAsT XUMHS», «XHMHUYECKasi HYKOJIOTHUS,
«[IpakTuka XuUMHYECKOro OSKcrepuMmeHTa», «[lpuknannoit xumudeckuii ananmuzy». [laHHas
JTUCIUIUIMHA SBISETCS MPEALISCTBYIOMIEH [ JUCHUIUIMH «MeToasl 3KOaHaTUTHYECKOTO
KOHTPOJISI CYNEPTOKCUKAHTOBY», «COBPEMEHHBIE METO/Abl AHAIUTUYECKOW XUMHHN», «MeToabl
pazaeneHrs U KOHIIEHTPUPOBAHUS B aHAIUTUYECKOU XHUMUM.

Ilepedyenn muIaHNpyeMbIX pe3yJbTATOB 00y4eHHs 110 JUCHHILIHHE (MOY.T10),

COOTHECEHHBIX € INIAHMPYEMbIMH Pe3y/1bTATAMM 0CBOCHHUsI 00pa30BaTe/IbHON NPOIrPaMMbl.

N3yuenne paHHOM y4yeOHOM JUCHMIUIMHBI HampaBleHO Ha (opMuUpOBaHHE Y
o0yyaromuxcs mpoecCHOHAIBHBIX KOMIETEHIUH

KO,H 1 HAMMCHOBAHWEC MHAUKATOpaA
JOCTHXXCHUSA KOMIICTCHIIMNA

PeSyJ'IbTaTLI 06y‘16HI/I$[ 10 JUCHUILIINHE

I1K-2. Brnaneer 6a30BbIMHM HaBBIKAMH HCIOJIB30BAHUS COBPEMEHHOH ammapaTypbl NMPH MPOBEACHUH HAyYHBIX

HCCIIeAOBAHUMN, SKCIIEPTH3, CePTUHUKAITHOHHBIX HC

MBITAHUN, 00pPabOTKE MOTyUYEHHBIX PE3YIbTaTOB

UIIK-2.1. JdemoHCTpHpYET 3HaHUA 0
COBPEMEHHBIX TEHACHIUSIX pa3BUTHS
U3MEPUTENBHON TEXHUKH, CPEICTBAaX M3MEPECHUS
u 00OpyHOBaHMH, a TaKke HHOOPMAIHOHHBIX
TEXHOJIOTM B 0O0JAaCTH  SKOJOTMYECKOTO
MOHHUTOPHHIA

3Haem COBPEMCHHbBIC TCHACHIUHN PA3BUTHA I/I3M6pPITCJ'ILHOﬁ
TCXHUKH, CPEACTBAX U3MCPCHUA U O60py,I[OBaHI/II/I, a TaKXeE
I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTHI B 00JIACTH 3KOJIOTHYECKOIO
MOHUTOPUHTA

yMeem BBIOMpATh M IPUMEHATH CPEICTBA U3MEPCHUS U
o0opyIoBaHUE LTS LENel AKOJOTHYSCKOTO0 MOHHUTOPHHTA;
MIPOBOJUTD 00paboTKy MOJIYYEHHBIX pe3ysbTaToB
HUCITBITAHUH

énadeem  HaBBIKAMH  MCIOJIB30BaHUS ~ COBPEMEHHOMU
anmapaTtypsl IpH NPOBEAEHUM HAYYHBIX HCCIEJOBAaHMH WU
UCTIBITAaHUH OOBEKTOB OKpY’Karollel Cpeibl MpH
MIPOBEACHUH YKOJIOTHUECKOT0 MOHIUTOPHHTA,

[IK-5. CriocobeH npHUMEHSTh OCHOBHBIC 3aKOHBI
aHaJIN3€ NOIYYEHHBIX PE3yIbTaTOB.

N 3aKOHOMCEPHOCTHU Ppa3sBUTUA AHAJUTHYECKON XHMHH npu

UIIK 5.1. JlemoHcTpupyer 3HaHUS (U3HKO-
XMMHUYECKHX METOJIOB aHaJIn3a U CHOCOOHOCTh
UCIIONIB30BaTh 3TH 3HAHUS TPH TPOBEACHUU
9KOJIOTUYECKOTO  MOHMTOPMHTAa W OIICHKE
COCTOSIHUSI OKpY>Karouiei cpebl

3HaeT TEOPETUUYECKHE W  METOJOJOTUYECKHE  OCHOBBI
JIUCLUILIAHEL
3HAeT HANPABJICHUS pPa3BUTHI COBPEMEHHBIX (DH3HKO-

XUMHYCCKUX MCTOJI0B aHAJIN34,

YMECT HCHOJIB30BAaTh 3HAHUA B obmacTtu COBPEMEHHBIX
MCTOO0B aHajJn3a JUIA HCCIICTOBaHUsA IponIeCCoB,

MPOTCKAIMNX B CIIOKHBIXCHCTEMAaxX U KOHTPOJA




KOIL 1 HAMMCHOBAHUEC MHAUKATOpa Pe3yJ'ILTaTI)I O6y‘{€HI/IH 10 JUCILUILIINHC
JOCTHXXCHUA KOMIICTCHIIMNA

UIIK 5.2 [leMOHCTpHpPYET CIIOCOOHOCTH SHAAMTEACIANYI p DFIBHEI cONFRGMeHBIRIX ibipke0-
00CYX/1aTh TOJYYCHHBIC DKCICPUMCHTAIBHBIC XENM RN MES A0 AHATY?

PESYILTATR! \KAEHH! BN S M HERER T IRRER Lo RPN
HE FEOPSIEESEE  SHHY o PR A AERI o B D SR

OLCHKC PE3YJIbTATOB aHaJIM3a M UCCJIICAOBAHUU
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ggﬁéﬁéﬁhMeﬂﬁBblKaW IGBUYRORHIT  THROBFISHHEX

IAIHHBIN PE3yaayaaIeHUs HOJIyYEeHHBIX

OKCIICPUMCHTAJIbHBIX PE3YJIbTATOB

PesynbraTel 00yueHHs] MO AWUCHUIUIMHE JOCTUTAIOTCA B PaMKaxX OCYIIECTBIICHHUS BCEX
BUJIOB KOHTaKTHOM M CaMOCTOSTENbHOH paboThl oOO0y4aromuxcs B COOTBETCTBUHU
YTBEPKIACHHBIM yUE€OHBIM IIIIAHOM.

WNHaukaTtopel  JOCTMKEHUS KOMIIETEHLMH CUUTaloTCd  CHOPMHUPOBAHHBIMU  IIPU
JOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YIbTaTOB O0YUECHHUS.

2. CTpyKTYpAa U coJep:kaHue TUCHUTLINHBI.
Pacnpenesienne Tpy10éMKOCTH THCIMIIJIMHBI 0 BHIAM PadoT.
OOmrass  TpyAOEMKOCTh  JIMCUMILIMHBI ~ cocTaBiser 3 3ad.en. (108 wacoB), wux
pacnpeselieHre 1o BiaaM padoT MPeICTaBICHO B TaOJIHIIE.

Buns! pabot Bcero ®dopma o0yueHust
4acoB OYHasi
8
CeMecTp
(qacer)
KonrakTHasi padora, B TOM 4ucJje:
AyIuTOpHBIE 3aHATHS (BCEro): 60 60
3aHATHS JEKIIMOHHOTO THIIA 20 20
71a00paTOPHBIE 3aHATHS
MIPAKTHICCKHE 3aHATHS 40 40

CCMHUHAPCKHUE 3aHATHUS

HNuas koHTaKTHas padora:

Kontpons camocrosrensHoit pabotsr (KCP) 4 4
IIpomexxyrounas arrecranus (UKP) 0.2 0.2
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 43,8 43,8
OdopmiieHre TPaKTHIECKUX padoT 12 12
CaMoCTOsITENbHOE H3y4YEeHHE TEOPETUIECKOro MaTepuaa 8 8
CamocTosITelIbHOE pelieHue 3a1au

IMoAroToBKa K TEKYIIEMY KOHTPOJIIO 17 17
KoHTpoJb:

IToaroroBka K 3K3aMeHy

O6mas qac. 108 108
TPYAOEMKOCTh B TOM YNCJIe KOHTAKTHasi padora 64,2 64,2
3a4. el 3 3

2.2 Conepxanue IMCHMILIHHBI
Pacnpenenenue BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznernsr (TeMbl) IUCIUTUTHHBL, H3y4aeMble B 8 cemectpe (ouHast hopma 0OydeHus)

KonruectBo uacos
AynuropHas Breay
Ne HanmMenoBanwue pa3aenoB (TeM) yaurrop opHas
Bcero pabota
pabota
JI I3 JIP CPC
1. Baenenue 2 2 -
2. MOHHTOPHHT XMMHUYIECKOT'0 3arPSI3HEHUS CPEIBbl OOMTaHUS 65,8 | 10 26 - 29,8




3. MOHUTOPHHT YHEPTETUUECKUX 3arPsI3HCHUN 6 2 2 - 2
4 MeTo/ 151 MOHUTOPUHIA YPE3BBIYANHBIX CUTYaLUi IPHPOIHOTO 4 i
' Xapakrepa 10 4
5. Kpurepuu 1 HOpMaTUBBI Ka4eCTBA OKPYXKaroLeH cpesl 10 2 4 - 4
6. CHuCTEeMBI IUCTAaHIIHOHHOTO KOHTPOJISI CPEeaBl OOMTaHMUS 10 2 4 - 4
Hmoeo no oucyunnune: 103,8| 20 40 5 43,8
Kontpons camocrosarensHol padots! (KCP) 4 - - - -
IIpomesxyrounas arrecrarus (KP) 0.2 - - - -
IToaroroBka K TeKymeMy KOHTPOIIO - - - - -
O01mas TPyAOSMKOCTB 110 JUCIUTUINHE 108 - - - -

[Mpumeuanue: JI — nekuuu, [13 — npakrtudeckue 3anstus / cemunapsl, JIP — maboparopHbie
3anstust, CPC — camocrositenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iejoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHSA JEKIMOHHOIO THIIA

DopMa TEKYILEro
Haunmenosanue pasaeina(TeMsl Coneprxanue pasaena(TeMbl
paszena(Tems) zep paszena(Tems) KOHTpOITS
1 2 3 4
1. |BBenenue [Ipenmer u copepkanue QUCUMUILIMHBL, LENH U 3a4a4U. YO

[ToHATHE 9SKOJOTHYECKOro MOHUTOpUHTa. OCHOBHBIC
Hend, 3agavd, GYHKOUH, [PHHIKIB  [POBEICHHS.
Kiaccudukanms cucteM MOHUTOPHHTA.

OcoOeHHOCTH IIepeHOCa 3arpsi3HSIOIINX BELIECTB B
Pa3INYHBIX CPEeaax.

2. |MOHHUTOPHHT XUMHYECKOTO Meronpl aHanmM3a XMMHYECKUX 3arps3HEHUM Cpesl K1
3arps3HEHUs cpelbl oOnTaHus |oOuTaHusA. BrIOOp MeTona aHammM3a W TPHOPHTETHOCTH
3arpsI3HAOLUX BELECTB.

MonuTOpHHT aTMOC(hEpHOTO BO31yXa. MOHUTOPHHT

ruapocdepsl.

MOHUTOpPUHT 110YB.

PacueTHBIIt MOHUTOPHHT Cpelbl OOUTAHUS.

3. |MOHHUTOPHHT SHEPreTHYECKHX JomycTuMble ypOBHH BO3ICHCTBUS aHTPONOICHHBIX K2
3arpsA3HeHUH MCTOYHHKOB Pa3IMYHBIX BUIOB U3JyYCHHsS Ha HACCJICHUE U
OKPYXKAIOLLYIO Cpeay.
MOHHTOPHHT LIYMOBOTO, BUOPAIIOHHOTO,
paIraloHHOT0, 3JEKTPOMAarHUTHOTO U JIPYTHX BUJIOB
U3JIy4EHUN.
4. |Metonsl MoHuTopuHra|  IIpensecTHukn 3eMJICTPSICCHUH. KonTpons 3a K2
Ype3BbIYAHBIX CUTYAlUi| HABOJHEHUAMH U CEJIAMHM, UX IPOTHO3UpOBaHKE. KOHTpOIb
MPUPOJTHOTO XapakTepa 3a TPO3aMH.

MeTeopooTHUecKHe OCHOBBI Pa3BUTHS YPE3BBIYAHBIX
aTMoc(epHBIX SIBJICHHH — OypaHOB, TailihyHOB, I[yHaMH, UX
MIPOTHO3MPOBAHUE

5. |Kpurepuu n HopMaTuBBI Kpurepun kauectBa OKpyXarolleil cpeibl, HOPMaTUBbBI K2

KauecTBa okpyxarluei cpensl (kauecrsa: [1JIK, OBYB, ITJIB, ITC, BCB, IT/IOH.
Wndopmanmonnsie cern. Opranmsamums [UC, wnx

CTPYKTYpa M HCIOJIH30BAHNE B CHCTEMAaX MOHUTOPHHTA.

6. |CucTeMbl JUCTAHIHOHHOTO Meronpl  AMCTAaHUMOHHOTO  30HAMPOBAHUS  3eMJIM. K2
KOHTPOJISI CPEIBbI OOUTAHHSI JIMCTaHIIMOHHBIM ~ KOHTPOJb  BO3IYIIHOTO  OacceiiHa.
JlucTaHIIMOHHBIN KOHTPOJIb BOJTHOM Cpenpl.

JucTaHIMOHHBIE  CpeACTBa  KOHTPOJSA  paJMallMOHHOU
00CTaHOBKH. [IMCTaHIMOHHBIE CPEACTBA KOHTPOJA 3a
Ype3BbUAlHBIMM  cUTyalussMH. KOHTposb  3arps3HeHHs
OKOJIO3EMHOI'0 KOCMUYECKOI'0 IIPOCTPAHCTBA.

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MpPaKTH4YecKue /
CeMUHAPCKHUE3aHATHA/JIa00paTOPHBbIE PA00THI)

®opmMma
Ne HanmMeHoBaHME IPAKTUYECKUX 3aHATUN TEKYILEro
KOHTPOJIS
1 3 4




1. |ConmepxaHue pacTBOPEHHOI'O KHCIOpOAAa B NPHUPOAHBIX Boaax, kak| Oruer o 113
JUMUTUPYIOIINI TTOKA3aTelb UX KauecTBa
2. |Omnpenenenue 3ambUICHHOCTH atMochepHOro Bo3ayxa Ha Teppuropuu| Otuer o I13
KUJIBIX 3aCTPOEK.
3. |YMeHbIleHHE cofepkaHus xJopodwiia B JUCThAX pacteHuidt —|  Otuer mo 113
OMOWHIVKAIIMOHHBI  TMPU3HAK HEOJIArOMPUATHBIX YCIOBHHA CPEJBbI.
Omnpenenenne XJI0poPUILIAB TUCTHAX (POTOMETPUIECKUM METO/IOM.
4. |IlnanupoBaHue U IpoBeIeHHE 0TOOpa Mpos mouBkl. [loaroroBka o6pasnos| Otyer mo 13
MIOYBBI K aHATIU3Y.
5. |Obmas xapakrtepuctuka mouB. Omnpenenenue pH, menounoctu, Otuer mo I13
KHMCJIOTHOCTH, COJIEpP>KaHUs KapOOHATOB.
6. |Onenka muomopoaus mous. a) Onpenenenue azora HUTpaTHOrO B mouBax| Otuer mo 113
MOTEHIIUOMETPUYECKUM METOIOM.
7. |Ouenka mnomopoaus nous. 0) Onpenenenue obmero docdopa B mouBax| Otuer mo 13
METOJIOM CIIEKTPO(POTOMETPHUH.
8. |Ouenka miogopoaus noys. B) Onpenenenue rymyca B mousax no Tropuny| Otuer o 113
METOJIaMU CTIEKTPOPOTOMETPUU U TUTPUMETPHH.
9. |Ompenenenuie HehTENPOAYKTOB B TIOUBE Otuer no 113
3amuTa naboparopuoit padotsl (JIP), Beimonunenue xkypcosoro npoekta (KII), kypcoBoii
paboter (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), pacuernoro 3amanus (P3), manucanue
pedepara (P), acce (9), komnokBuym (K), rectuposanue (T), yctubiii onpoc (YO) u T.4.

2.3.3 IlpuMepHas TeMATHKA KYPCOBBIX padoT
KypcoBast pabota He nmperycMOTpeHa yueOHBIM TIIAaHOM

2.4 TlepeueHb Y4eOHO-METOAUYECKOTO0 oOO0ecreYeHUs] Ui CAMOCTOSITEIbHOH PadoThl
00yYaruuxcst Mo JUCHHUIINHE

HepequL y‘{€6HO'MCTOZ[I/I‘IGCKOFO obecrnieueHus JUCHUILINHBI I10

Ne Bun CPC BEITTOJTHEHUIO CAMOCTOSATEIIEHOW PabOTHI
1 2 3
1 |IIpopabotka yuebHoro | Tomanosa, O.B. Xumus okpyxaromieil cpenpl [DIeKTpOHHBIA pecype] : yueo.
(Teopermueckoro) marepuana |mocobue / O.B. Tomanosa, JI.A. [MumueBa. — DmekTpoH. maH. — CaHKT-
[Merepoypr : Jlawp, 2017. — 160 c¢. — Pexum pocryma:

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

OOBeKTHI OKpYXKaroIeil cpepl M MX aHAIUTHUECKUI KOHTPOJIb: yueOHoe
nocobue A CTyJJeHTOB By30B : B 2 KH. KH. 100BeKThI OKpYXKaIOIIeH Cpeibl.
Metoasr oTbopa M MOATOTOBKM  Tpo0. MeToasl  pajeneHus W
KoHIeHTpupoBanus /mox pea. T. H. Hlexosuosoii ; [T.I'. Lronko, C.I'.
JOmutpuenko, 3.A. Temepnames, O.b. Boponosa] ; Kybanckuii roc. yH-T —
KpacHoznap; Mock. roc. yH-T uM. M. B. Jlomonocoga: [Apt-Oduc], 2007
OOBEKTHI OKPY)KAIOIIEH Cpe/lbl M UX aHAIUTHYECKUI KOHTPOJIb: yuyeOHOoe
nocobue 11l CTY/IEHTOB BY30B : B 2 KH. KH. 2 Mertonsl aHanmu3a 0OBEKTOB
okpyxaromied cpenpr/mon pen. T. H. IllexoBmosoit ; [M. K. Bexnemumes, B.
M. HUganos, C. B. MyrunoBa u ap.] ; Mock. roc. yH-T um. M. B. JlomoHOCOBa
; Kybanckuii roc. yH-t -Kpacnonap: [Apt-Oduc], 2007

2 |MomroroBka k Tekyuemy|Tonanosa, O.B. Xumus okpyxarorieil cpenpl [DaekTpoHHBIN pecype] @ yueo.
KOHTPOJIIO nmocobue / O.B. Tomamora, JI.A. [lumueBa. — OnekrpoH. gaH. — CaHKT-
IMerepoypr : Jlawp, 2017. — 160 c. — Pexum pocryma:
https://e.lanbook.com/book/90852

OOBEKTHI OKpY’KAIOIIEH Cpebl M X aHATUTHIECKUH KOHTPOIb: yieOHOe
nocobue AJs CTyJJeHTOB By30B : B 2 KH. KH. 100BeKThl OKpYKAIOIIEH CPe/Ibl.
Metonst  otbopa ®W  TOATOTOBKA Tpob. MeTonsl  pageneHus U
koHteHTpupoBanus /mox pea. T. H. Ilexosmosoii ; [T.I. [ronko, C.I'.
Jmutpuenko, 3.A. Temepnames, O.b. Boponosa] ; KybaHnckwuii Toc. yH-T —
Kpacunomap; Mock. roc. yH-T uMm. M. B. JJomonocosa: [ApT-Oduc], 2007
OOBEKTHl OKpY’KaroLeH Cpeabl M WX aHAIMTHYECKMH KOHTPOIb: y4yeOHOe
nocobue 1yl CTy/IeHTOB By30B : B 2 KH. KH. 2 Merozpl aHannza o0bEKTOB




okpyxatomieit cpeapr/mon pen. T. H. Hlexosnosoii ; [M. K. beknemurues, B.
M. Usanos, C. B. Myrunosa u ap.] ; Mock. roc. yu-T uM. M. B. JlomonocoBa
; Kybaucknii roc. yH-T -KpacHomap: [Apt-Oduc], 2007

Y4eOHO-METOIMYEeCKAE MaTepUallbl JIJIsl CaAMOCTOSITENILHOW paboThl O0ydYaromuXcsl U3
YHCiIa MHBAIM/IOB U JIMII C OTPaHHYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npemocrapnstoTcs
B (hopmax, alaiTHPOBAHHBIX K OTPAHHYCHUSM UX 3/I0POBbS M BOCIIPHUITHS UH(DOpPMAIIHHN:

JUJis HIL ¢ HApYIICHUSIMU 3pEHUSI:

—B TEYaTHOH (hOopMe YBEITMUCHHBIM HIPUPTOM,

— B )OpME IEKTPOHHOTO JOKYMEHTA.

JUJ1st T ¢ HApYIICHUSIMU CITyXa!

— B IIeYaTHou Qopme,

— B (hpopMe 3IeKTPOHHOTO JOKYMEHTA.

J1Jis eI ¢ HApYIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO aIlapara:

— B meyaTHoU (hopme,

— B hopMe IICKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTHHICHTA
00y4aroIuxcs.

3. O0pa3oBaTe/ibHbIe TEXHOJOIHH, NpPHUMEHsieMble NPH OCBOCHHM IMCHHUILIMHBI
(MmonxyJis)

B cootBerctBuu ¢ TpeboBanusmu OI'OC BO peanuszanus KOMIETEHTHOCTHOTO MOAX0/a
MpeayCMaTpUBAECT HUCIOJIB30BaHUE B y4eOHOM MpoOIlecce aKTUBHBIX M MHTEPAKTHBHBIX (OpM
IIPOBE/ICHUS 3aHATHH.

Opranm3anus W3y4eHHs MaTepualla Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NeSTeIbHOCTHOTO MOAXO0Ja U IMO3TAHOrO (POPMHUPOBAHUS YMCTBEHHBIX JeiicTBui. Jlekuuu u
nabopaTOpHBIE 3aHATHS CIOCOOCTBYIOT (OPMHUPOBAHUIO Yy CTYJIEHTOB 0a30BBIX 3HAHUH,
OCHOBHBIX MBICIIUTENbHBIX OIEpaluii, pa3BUTHUIO JOTMKH. JIEKIMHM HOCAT MOTHUBAIMOHHO-
MO3HABATENBHBIA XapakTep; J1a0OpaTOpHbIE 3aHATHS SIBISIOTCS CAMOCTOSITEIBHBIMH U HMEIOT
poOJEMHO-TIONCKOBBIN  XxapakTep. Ilpu BbIMONHEHMHM 1a0OpPaTOPHBIX paboOT peanusyercs
TBOpYECKass JIEATENLHOCTh  CTYJCHTA, pPa3BUBACTCS KOMMYHUKAaTHBHAas  CIIOCOOHOCTH,
pPa3BUBAIOTCSI  HAaBBIKM  ApTyYMEHTUPOBAaHHO  BBIpaXKaTb  CBOM  MBICIM U HaBBIKU
AKCIIEPUMEHTAJIbHON PaboThI.

Jns noBblmieHUss 3QQPEKTUBHOCTH YYeOHOTO Mpoliecca MCIOJIb3YIOTCS CIeayroIue
o0pa3oBaTeNbHbIE TEXHOJIOTHH: HH()OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAIPaBJICHHBIC HA
¢dbopMHpOBaHHE CHCTEMbl 3HaHUI, 3allOMMHAaHHME U CBOOOJHOE ONEPHPOBAHHUE HMH; METO[
MpOOJIEMHOTO HM3JIOKEHUSI Marepuana. /[ yCHemHOro OCBOEHHsSI TUCHHIUIMHBI CTyJSHTaM
HE00XO0/AMMO OBJIAJIETh HABBIKAMU MPOBEAECHUS MOUCKAa HEOOXOAMMON HaydyHOH MH(popMaruu B
¢donnax 6ubarorexu. [y 3aKperyieHus] MOJyYeHHBIX TEOPETUUYECKUX 3HAaHUW U MPaKTUYECKUX
HaBBIKOB U C IIeJBI0 TPOPECCHOHATIBLHON OPHUEHTAIMH MTPElyCMOTPEHBI CEMUHAPBI-3KCKYPCUU Ha
MPEINPUATHIX TOPOJIA.

[Tpu BBIMONTHEHNH Ja00PATOPHBIX PabOT M BO BPEMS CAMOCTOSITEILHON pabOThI CTYAEHTHI
MPOBOIAT Pa3d0p TMPaKTHUECKUX 3a7ad KaK CaMOCTOSTENBHO, TaK M PEMIaloT MPOOJIEMHBIE
CUTYyallU{ B COCTaBe MaJbIX IPYIII.

Jis MHBaJXHMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI PEATH3YIOTCS
WHAMBUIYyaIbHbIE  00pa3oBaTelibHbIEe  TEXHOJOTMM, KOTOpPhIE€  MO3BOJSIOT  IMOJHOCTBIO
WH/IMBUYyAIM3UPOBATh COJIEPKAHUE, METOAbI M TEMITbl YUeOHOH JeATeNbHOCTH WHBAIUAA,
BHOCHUTBH BOBPEMsI HEOOXOAUMbIE KOPPEKTUBBI, KaK B JIESITEIbHOCTh CTY/I€HTa-MHBAJIN/IA, TaK U B
TeSITeTbHOCTD MPETIOIaBaTellsl.

JUis U1 ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMHU 3/I0POBbs TPEAYCMOTpPEHa OpraHu3aIus
KOHCYJIbTAIIMH ¢ HCIOJIB30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHo4Hble CcpeAcTBa UIS TEKYylIer0o KOHTPOJS  YCIeBaeMOCTH W
MPOMEKYTOYHOM aTTeCTAMHU



TunoBbie KOHTPOJILHBIE 321aHUS MU MHbIe MATEPHAJIbl, He00OX0ANMBbIe JJI5l OLEHKHU
3HAHMIA, YMEHHIl, HABLIKOB H (MJIH) ONBITA JeSITeILHOCTH, XaPAKTEPU3YIOUINX 3TANBI
¢GopMupoBaHus KOMIIETEHIIU B MIpoLecce 0CBOEHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbI
[IpumepHBIil TIepedeHb BOIMPOCOB, OOCYXKIAeMbIX MpPH 3alIUTax JabOpaTOpHBIX padorT,
YCTHOTO OIpOCa U JIJIsl HOJITOTOBKHU K KOJUIOKBUYMaM.

[Ipumep BompocoB k JaboparopHoit padote «Cojep:kaHue PaCTBOPEHHOTO
KHCIIOpO/ia B IPUPOJIHBIX BOJIAaX, KaK JUMUTHUPYIOIIUHN MOKAa3aTellb UX KaueCTBay:

1. OnummuTe reosoruueckuii KpyroBopoT KMCIopo/ia B OKpYKarouiei cpese.

2. OnwumuTte GMOreOXUMUIECKII KPYTOBOPOT KHCIIOPO/Ia B OKPYIKAIOIIEH cpeie.

3. HazoBuTe myTu NMOCTYIICHUS U PACXOAOBAHUS KUCIOPO/a B IPUPOTHBIX BOJIAX.

4. Ha3oBuTe HOPMATHB, PpEIVIAMEHTUPYIOLIUH KayecTBO MPHUPOAHBIX BOJ IO
COJIEP’KaHUIO B HUX PACTBOPEHHOI'O KUCIIOPOAA.

5. Kakue TpeboBaHus MpeabsABISAIOTCA K 0TOOpPY MPOO MPHUPOAHBIX BOJ MPU KOHTPOJIE
COJIEp’KaHusl PACTBOPEHHOI'0 KMCIO0PO/1a B HUX?

[Tpumep BOIpOCOB /7151 YCTHOTO OIpoca
a) Llenn 1 3324 SKOJIOTUIECKOTO KOHTPOJIS.
0) Llenu 1 3a1a4M HKOJIOTUIECKOTO MOHUTOPHUHTA.
B) OcoOeHHOCTH MepeHoca 3arpsi3HAIONINX BEIIECTB B Tporocdepe.
r) Cucrema EI'COM B Poccun

[Tpumep BapuaHTa KOJUIOKBHYMA 2
Bapuanr 1.
1. MereoposiornuecKkrue OCHOBBI PA3BUTHSI YPE3BBIYANHBIX aTMOC(HEPHBIX SBJICHUMA —
OypaHoB, TaiipyHOB, iiyHamu. [IporHozupoBanue Ype3BbIYaiHBIX aTMOCHEPHBIX SIBICHUH.
2.CaHUTapHO-TUTHEHUYECKIE HOPMATUBbI KaUueCTBA OKPY>KAIOIIEH cpebl.
3. IuCTaHIIMOHHBIA KOHTPOJIb BOJHOMN CPEIbI.

Kpumepuu oyenku npu npogedeHuu mexywe2o KoOHmMpoasi 8 @hopme KOHMPOIbHOU
pabomul, KOJIIOKEUYMA.

OYeHKAa  «OMAUYHO».TIyOOKHUE HWCYEPNbIBAIOIIME 3HAHMS BCEro  IPOTrPaMMHOIO
MaTepuasa, JOIMYECKH IOCJIEN0BATENIbHbIE, TOJHbIE, NPABUIbHBIE U KOHKPETHBIE OTBETHI HA
BOIIPOCHl 3K3aMEHAI[MOHHOTO OujieTa U JOIMOJIHUTENbHBIE BOMIPOCHI;, HCIIOJIB30BAHUE B
HEOOXOoAMMOW Mepe B OTBeTaxX TEPMUHOJOIMHM  JUCHMIUIMHBL, MpPEICTaBICHHOH B
PEKOMEHAYEeMbIX YyUeOHbIX TOCOOUSIX U IOTOIHUTENLHON JTUTEPATYpE;

OYeHKAa «XOpouio»:TBEPAbIE W JOCTATOYHO IIOJHBIE 3HAHUS BCErO MPOTrPAMMHOIO
MaTepHuaa, Mocje0BaTeIbHbIE, IPABUIBHBIE, KOHKPETHBIE OTBETHI HA MTOCTABIEHHBIE BOIPOCHI
pu cBOOOTHOM PearMpoOBaHUU HA 3aMEYaHUS 110 OT/IEIbHBIM BOIIPOCaM;

OYeHKa «)y0081emeopumenbHo».3HaHue U MOHUMaHUE OCHOBHBIX BOIIPOCOB IPOrpaMMBI,
HaJIMYKME HEeCYIIECTBEHHbIX omMOok (He 6osnee 50%) nmpu HeCmocoOHOCTH MX CaMOCTOATENbHOM
KOPPEKTUPOBKU;

OYeHKAa «HeyO08/1emEeopUmenbHoy: HENOHUMaHHuEe CYIIHOCTH H3J1araéMbIX BOIIPOCOB,
rpyOble CylIecTBEHHbIE OLIMOKM B OTBETe, HEYBEpEHHbIE U HETOYHbIE OTBETHl Ha
JIOTIOJTHUTEJIbHBIE BOTIPOCHI 3K3aMeHaTOopa.

Tembr coobmiennii mo pazaeny « MOHUTOPUHT YHEPTETHICCKUX 3arpsI3HEHUN:
1. MOHUTOPUHT ITyMOBOTO M3Ty4eHUsI. METOIbI U CUCTEMBI U3MEPEHHUS LITyMa.
2. MOHUTOPHHT AJIEKTPOMArHUTHOTO HM3JIy4eHHUs. METOIbl U CHUCTEMBI H3MEPEHUS
3JIEKTPOMArHUTHOTO U3IyYEHHS.



3. MOHHUTOpPUHI pagUallMOHHOTO W3JIydeHUus. MeTonbl M CHUCTEeMbl H3MEPEHUS
panaliOHHOTO U3ITy4YEHUH.

4. Metonabl KOHTPOJIS U U3MEPEHUsl YpOBHEH BUOpalnu Ha paboyeM MecTe U
OKpY>Kalolleu cpene.

5. Payion B Hamiem ome.

Kpumepuu oyenxu npu npogedenuu mexyue2o Konmpois 8 popme coobuieHus no meme.

OYEeHKA «3aumeHOo»: CTYJEHT BIIaJIceT TEOPETUUECKUMU 3HAHUSIMU 10 BCEM pa3zesiaM

JTUCHUIUIMHBL, 0071a1aeT MPaKTUYECKUMH HaBBbIKAMHU IPOBEJICHUS HKCIEPUMEHTOB, BO3MOKHO,

JIOMYCKaeT HE3HAYUTENIbHbIE OIIMOKU; CTYIEHT YMEeT MPaBHIbHO OOBACHATH NPUUMHBI
MIPOLIECCOB U SIBJICHUM, UITFOCTPUPYSI OTBET IIPUMEPAMHU.

OYeHKa «He 3aumeHo». MaTepHhall HE YCBOEH BOBCE WJIM YCBOEH YaCTUYHO, CTYICHT
3aTPyAHSIETCS TPUBECTU MPUMEPHI IO pa3fesiaM JIUCHMIUIMHBI, TOKa3bIBa€T OTPAHUYEHHBIN
00BEM 3HAHUI MPOTPAMMHOTO MaTepuana, HE TOKA3bIBACT HABBIKOB JKCIEPUMEHTATHHON
paboTHLI.

@oH/1 OLIEHOYHBIX CPEICTB /ISl MPOBEAeHHUs POMEKYTOUHOM aTTecTaluu.

[lepeuens BOMPOCOB K AK3aMEHY IO TUCHUIUIMHE:

O6mue Bompockl[ToHATHE HKOIOTMYECKOTO0 MOHHUTOPHHIA, MOHUTOPUHTA OKpY)KaroIen
Cpelbl, MOHUTOPHHTA YPE3BBIYAHBIX cUTyarnuii. OCHOBHBIC 1ENH, 3a/1a49M, (PYHKIIMH, TPHHITHITHI
MIPOBECHUSI.

Knaccudukanus cucrem monmropuHra. OOmas XapakTepuCTHKa METOIOB H CPEICTB
KOHTPOJISI CPEeIbl OOMTAHHUS.

OcoOeHHOCTH TEepeHoca 3arps3HSIONIMX BEHIECTB B Pa3jMYHBIX CpelaXx C Y4eToM
OMOTHUYECKUX, GUBNYECKUX, THAPOIOTUIECKUX U TUIPOXUMHUYECKUX (PAKTOPOB BO3CHCTBUSI.

MeTo/bl aHaM3a XUMUYECKOTO 3arpsa3HeHust cpeibl oouTanus. Kinaccudukaims MeTo10B
aHanu3a — (U3MYECKUe, XUMHYECKHe, (PU3MKO-XMMHUUYECKHe, Oumosiormueckue. Buasl mpoo,
NPUHIMIBL 0TOOpa TpoO Tra3oB, >KUIKOCTEH, TBEPABIX BEIIECTB. MeToAbl pa3feNeHus u
KoHIleHTpupoBanus. CpaBHUTEIbHAS XapaKTePUCTHKA METOI0B. BEIOOp MeTo/1a aHaIH3A.
Baxneiiimme ananutuyeckue wmetoasl, peanusyemble B cuctreme OI'CHK, mnepcrexktunbl
pa3BUTHS AHATUTHYECKOH O0a3bpl. OOIIas XapaKTEpUCTUKA IJICKTPOXHUMHUYECKUX, ONTHYCCKUX,
XpomaTorpaduueckux METOJ0B aHanu3a. BeIOOp cxembl aHaIM3a U MPUOPUTETHOCTU U3MEPEHUI
KOHIIEHTPAIUH 3arPs3HSIONINX BEIICCTB.

Mounutoputr atmocdepHoro Bozayxa. OCHOBHBIE KPUTEPHH COCTOSIHHS 3arpsi3HEHUS
BO3yIIHOro OacceifHa.OpraHusaius cucTeMbl HAOJIOACHMM 3a 3arps3HEHHEeM aTrMocgepsbl.
Buasr Habmrogenuii.

[Toctel HaOMIONCHWI 3a 3arpsi3HEHHEM aTMOc(hephl: KaTeropuu IOCTOB, OMpECIICHUE
HEOOXOMMOTO  KOJIMYeCTBa TOCTOB  HAONIOJACHHI, BBIOOP MECTOIMOJIOKEHUS IOCTOB
HaOJTIOJICHUH, OTpe/IeIICHNe MEePEUHs BEIIECTB, MOJUICKAIINX KOHTPOJIO, MMPOTPAMMBI U CPOKH
HaOII0ICHUH.

Ocobennoctu or6opa nmpod Bo3ayxa. O0opyaoBaHue ajsi oTOopa mpod. Pexxumer ordopa

npoo.

OrnpeneneHne MeTeonapaMeTpoB.

MeTtoap! aHanm3a aTMOC(HEPHBIX TIPUMECEH.

Mounwutopusr ruapocdepsl.llokazatenu kadectBa Bojbl. TpeOoBaHMsS K Ka4eCTBY BObBI
(XO3sIICTBEHHO-TIMTHEBAs, TEXHHMUECKAsi, BOJa BOJHBIX OOBEKTOB). AHAIN3 KaueCcTBa BOJABI M €ro
O0COOEHHOCTH. TunoBast rugpoxumuyeckass jaboparopus u ee  00OpymOBaHUE.
ABTOMAaTHU3UPOBAHHBIE CUCTEMBI KOHTPOJIS KQUECTBA 3arPSI3HEHHBIX BOJI.

CeTb HaOMIOIEHUS 32 COCTOSIHUEM BOJHBIX 00BEKTOB. Kareropuu myHKTOB HAOIIOACHUS
1 ux 3agaud. [lepuoandHOCTh U IporpamMma HaOIIOACHUI 32 KaU€CTBOM MTOBEPXHOCTHBIX BOJI.

Monwutopunr mnouB.CrnenuuuHOCTh MOHUTOpPUHTA MMO4B. VccnemoBaHue 3arpsi3HEHUS
MMOYBEHHOT0 TIOKpoBa. KomruiekcHble HAOMI0JeHHS: N3yUeHUE IPOIIECCOB MUTPALIUY BEIIECTBA B




cucteMe aTMoc(epHBIif BO3yX — MOYBAa — PACTEHUsI — IMOBEPXHOCTHBIE U T'PYHTOBBIE BOJIBI —
JIOHHBIE OTIIOKECHHUSI.

Metoaet orGopa mpoO, NOArOTOBKM U aHanu3a MpoO mouBbl. IlpencraBnenue
MOHHUTOPUHIOBOM WHGOpPMAIUU: TAONHIBI, [MOYBEHHO-TEOXUMUYECKUE KapThl, pPa3pesbl,
npoduIn.

MOHUTOPHUHI DHEPreTUYECKUX 3arps3HeHui. JlomyCcTMMBIE ypOBHU BO3IECHCTBHUSA
AQHTPOIIOI€HHBIX HMCTOYHMKOB Pa3JIMYHBIX BHUJIOB M3JIyYEHHUs HAa HACEJICHHE M OKPYKAOIIYIO
cpeny. MOHHTOPHHT IIIyMOBOTO, BUOPAIMOHHOTO, PaTHAIlIOHHOTO, J3JCKTPOMArHUTHOTO H
JOPYTUX BUJIOB U3JIy4EHUH.

Meroabl U CUCTEMBI U3MEPEHUS 1IIyMa.

MeTopl KOHTPOJISE M U3MEPEHUs YPOBHEW BHOpaluy Ha paboueM MecTe U OKpY Karouei
cpene.

Mertoasl U CpelIcTBA U3MEPEHUS U KOHTPOJISI YPOBHS PAIUALIAH.

Meroabl ~ MOHUTOPHMHIA  YPE3BbIYAWHBIX  CUTYallMd  HNPUPOJHOTO  XapakTepa.
[Ipeasectuuku 3emierpsicennid. KoHTposib 32 HABOJHEHUSMH U CEJISIMU, UX MPOTHO3UPOBAHUE.
KonTpons 3a rpo3amu. KOHTpOb ¥ MPOTHO3UPOBAHUE YPE3BBIYANHBIX aTMOC(EPHBIX SBICHUI.
MeTeoponornieckiue OCHOBBI Pa3BUTHS UYPE3BBIUAHHBIX aTMOC(EPHBIX SBJICHHA — OypaHOB,
Tail(pyHOB, IlyHaMHU, UX IPOTHO3UPOBAHUE.

Kpumepuu u nopmamuevl _xauecmea oxpycaiowei  cpedvl. Kpurepun KadecTBa
OKpy»Karolen cpensl, Hopmatubl kauectBa: [IJIK, OBYB, I1/1B, BCB, I11C, II/I9H. Ouenka
KauecTBa IMONyYeHHOH uHpopMmaruu. OrneparuBHAsS HIACHTHPHUKAIUS aBaApUUHBIX CUTYaIUH.
banku naHHBIX.

Kpumepuu evicmaenenus ouenox na sxzamene:

OYeHKa  «OMAUYHO».TIIyOOKHE HCYEpIbIBAIOIINE 3HAHUS BCEro  MPOTPaAaMMHOIO
Marepuaia, JOTHYECKU TOCIIeI0BATEIbHBIC, MOJIHbIC, NMPAaBWIbHBIE M KOHKPETHBIC OTBETHl Ha
BOIIPOCHl 9K3aMEHAI[MOHHOTO OuieTa W JOMOJIHUTEIbHBIE BOMPOCHI, KCIOJB30BAaHUE B
HEOOXOIUMOM Mepe B OTBETaX TEPMHUHOJOTMHM  JTUCHUIUIMHBI, TIPEACTABICHHOW B
PEKOMEHTyEMBIX YU€OHBIX MOCOOUSIX U TOTIOTHUTEIHHOM JINTEpaType;

OYyeHKa «Xopowioy»:TBEPABIE W JOCTATOYHO IIOJHBIE 3HAHUS BCEr0 MPOrPAMMHOIO
Marepuaa, mocjiae0BaTelbHbIe, TPABUIbHBIC, KOHKPETHBIC OTBETHI HA MOCTABJICHHBIE BOIPOCHI
MpY CBOOOJTHOM pearupoBaHUM Ha 3aMEYaHMUsI 110 OTAETBHBIM BOIIPOCAM;

OYeHKa «)0081emeopumeibHO»:3HaHle U TTIOHUMaHWe OCHOBHBIX BOIPOCOB MPOTPAMMBI,
HaJU4Yre HECYIIECTBEHHBIX OMMOOK (He Oomnee 50%) mpu HECIOCOOHOCTH UX CaAMOCTOSITEIHLHOM
KOPPEKTHUPOBKHY;

OYeHKa «Hey0081emeopumenbHoy».; HETIOHUMaHUE CYIIHOCTH W3JIaraéMbIX BOIPOCOB,
rpyOble CyIIECTBEHHBbIE OIMMOKM B OTBETE, HEYBEPEHHbIE M HETOYHBIE OTBETHl Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI HK3aMEHATOPA.

OneHOYHBIE CpeACTBa JJisi WHBAJIWIOB M JIMI[ C OTPAHWMYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSI BEIOMPAIOTCS C YIETOM UX UHANBUIYATBHBIX IICUXO0(MU3UIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAUMOCTH WHBAIMJAAM M JIUIIAM C OTPAHHUYCHHBIMA BO3MOXKHOCTSIMH
3I0POBBS IPEIOCTABIISIETCS JOTIOTHUTEIHFHOE BpEeMs JJIsl TTIOATOTOBKH OTBETA HA DK3aMEHE;

— TIpH MPOBEJCHUU TPOIEAYPHI OIICHUBAHUS PE3YIHTATOB O0yUEHUS WHBAJIUIOB U JIHII C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS MPETyCMATPUBAETCS UCIOIb30BAHUE TEXHUYECKUX
CPENICTB, HEOOXOIUMBIX UM B CBSI3H C X MHAUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— MpU HEOOXOUMOCTH ISl O0YUAIONINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS
W WHBAJIUAOB TIPOILIEypa OIICHUBAHUSA PE3yJbTaTOB OOYYCHHS] 10 JUCHUILIHHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TaIOB.

[Iponienypa olieHMBaHUSI PE3YNHTATOB OOYUECHMs] MHBAJIUIOB M JIUIl C OrPaHUYECHHBIMHU
BO3MOKHOCTSIMA 37I0POBbSI 10 JTUCHUIIIMHE (MOIYITIO) TPEAyCMaTpUBaeT MPEIO0CTaBICHUE
uHpopmanui B ¢GopMax, aNaNTUPOBAHHBIX K OTPAHMYCHUSM WX 3I0POBBS U BOCIPHUSATHI
nHpopManuu:

JIist ian ¢ HapyIIEHUsIMUA 3PEHMUS:




— B TIeYaTHOU (popMe yBeTMUEHHBIM MIpU(TOM,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JIyist jaL ¢ HapyLIeHUsIMU CIIyXa:

— B IIeYaTHoOM Qopme,

— B (hopMe 3IeKTPOHHOTO JJOKYMEHTA.

Jli1st T ¢ HapyIICHUSIMA OTTIOPHO-IBUTATEIILHOTO arapara:

— B meyaTHoOU (hopme,

— B (hpopMe 31eKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepevYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTA
00yJaromuXxcs.

5. llepeuyenn y4eOHOI JuTEepaTyphl, HHGOPMAIHMOHHBIX PECYPCOB M TEXHOJIOTHii
YueOHas auTepatypa

1.Tomanosa, O.B. Xumus okpyxarolmiei cpelbl [ DIeKTpoHHbIH pecypc] : yued. mocobue /
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3. Tpudonos K. U., [leBucunor B. A. ®u3nko-XxuMHUUYECKHE MPOIECCHI B TEXHOChEpe ::
y4eOHuK [yt cTyaeHToB By30B / /K. U. Tpudonos, B. A. JleBucuios. -M.: UHOPA-M , 2007
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5. OOBEKTHI OKpY>Karollel Cpe/ibl U UX aHATUTUYECKUN KOHTPOJIb: ydeOHOoe rmocodue s
CTYZEHTOB BY30B : B 2 KH.: KH. 1 O0BeKThI oKkpyxkatouieil cpeasl. Metoasl 0T00pa U MOArOTOBKU
po6. MeTosl paznenenus U koHueHtpupoanus/mon pea. T. H. exosnosoii ; [T. I'. Lromko,
C. I'. Imutpuenko, 3. A. Temepnames, O. b. Boponosa];Kn. 2 Meronsl aHann3a o0bEKTOB
okpyxaromeit cpensl/moa pen. T. H. [llexosuosoit ; [M. K. beknemumes, B. M. HBanos, C. B.
MyrusoBa u zp.] ; Mock. roc. yu-T uM. M. B. JlomoHocoBa ; Ky6anckuii roc. yu-T -KpacHonap:
[ApT-Oduc], 2007

Jl1s ocBO€HUS TUCIUIUIMHBI MHBAIWAMU U JIUI[AMH C OTPAaHUYE€HHBIMH BO3MOKHOCTSIMU
3/10pOBbsl UMEIOTCS U3JJaHHsI B 3JIEKTPOHHOM BUJE B JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» n «tOpaiiT».

JlononHuTeNnbHAS IUTEpaTypa:

1.CeBprokoBa, E.A. DOxonorudeckuit moHuTOpuHr [Tekct| : y4yeOHMK s
aKaJieMHuecKoro OakajgaBpuara : y4eOHUK JUJIsl CTYACHTOB BY30B, 00Y4aIOIIUXCS IO MHKEHEPHO-
TEXHUUYECKUM HampaBlieHusM U crnernuanbHocTsiM / E. A. CeBprokosa ; mox obmi. pen. B. WM.
Kapakesina. - Mocksa :FOpaiit, 2016. - 397 c.

2. Imutpenko, B.II. Dxomornueckuit MoHUTOpUHT TexHochepwl [Tekct] : yuebOHOe
mocoOue JiJIsl CTYJIGHTOB BY30B, 00yJaromuxcs 1o HanpasiaeHuto "Texnochepnas 6e3o0macHOCTs"
(xBann¢ukanus/crenes - 6akanasp) / B. I1. Imutpenko, E. B. CotnukoBa, A. B. Uepnses. -
W3zn. 2-e, uctp. - Cankt-IlerepOypr [u ap.] : Jlans, 2014. - 363 c.

3. Bacos, B. M. 3agauu mo 5KOJOTHMM M MeToAMKa ux pemieHus : 6omnee 400 3amau c
oTBeTamu : yuebHoe mocobue / bacos, B. M. —13x. 4-e. — M. : URSS : JIUBPOKOM, 2011. —
159 c.

5. Xaycros,A.Il.HopmupoBaHue 1 CHIKEHHE 3arpsisHeHUs OKpysxkatomien cpeabl [Teker]
: YUEOHHK I akaJeMHYeckoro OakamaBpuara : y4eOHHK /IS CTY/ICHTOB BY30B, 00YYaIOIIUXCS
10 €CTeCTBEHHOHAYYHBIM HarpasieHusm / A. I1. Xayctos, M. M. Penuna. — 2-e u3n., nepepad. u
nom. —Mocksa :FOpaiit, 2017. — 386 c.


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

6. Beromkun A. I'. 3amura OKpyKamoIIed cpeabl OT SHEPreTUYECKUX BO3JICHCTBHIA:
ydaeOHoe rmocobue it cTyAeHTOB By30B /A. I'. Betomkun -M.: Beiciras mkosa, 2010

7. OueHKa BO3JCHCTBUS HA OKPYXAIOIIYIO cpeay. Dkcneptu3a Oe3omacHocty [Tekcr] :
y4eOHUK U MpakTUKyM Juis OakanaBpuara u maructparypsl / I1. I1. Kykun, E. }O. KonecHukos,
T. M. Konecaukona. - Mocksa :FOpaiit, 2017.

8. TuxonoBa, N.0. Dxonorndeckuii MOHUTOPHHT BOJHBIX 00BEKTOB [TekcT] : yueOHOE
nocobue s ctyneHToB By30B, / M. O. Tuxonona, H. E. Kpyunnuna, A. B. [lecaros. - Mockga :
®OPYM, 2016. - 151 c.

9. HopMupoBaHue U CHIKEHHUE 3arps3HEHUST OKpYKarotien cpenl [ Tekct] : ydeOHuK 11t
CTY/ICHTOB BY30B, OOyYarOIIMXCS 110 HANpaBJICHUIO "DKOJOTUS U NPUPOAONOIb30BaHuE" / 1OA
pen. 5. JI. BumnasikoBa. - Mocksa : Akagemusi, 2015. - 368 c.

10. Morty3oBa, I'. B. Dxosoruuecknii MOHUTOPHHT TIOYB . Y4€OHUK JJIS CTYACHTOB BY30B
/ MorysoBa, I'. B., Besyrnosa O. C.. - M. | Akagemuyeckuii mpoekT : ['ayneamyc, 2007. - 237 c.

11. ITouekaesa E. . Okpyxaromas cpena U 4eJIoBeK: yuyeOHoe 1mocodue Juisi CTYJICHTOB
By30B /E. U. [louekaesa ; mox pen. FO. B. HoBukosa -Poctos-Ha-/lony: ®enukc, 2012

Jl1st ocBOEHUS TUCIUIUIMHBI MHBAIUAMU U JTUI[AMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbsSI HIMCIOTCSI M3JJaHKSI B 3JICKTPOHHOM BHUJE B JICKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«JTaup» u «OpaitTy.

I[Hepuoguueckas Jureparypa
Poccuiickue  xypHambl: «OKOJOTMs M KH3Hb», «OKOJOTHS MPOU3BOACTBAY,
«be30nmacHOCTh  KU3ZHENEATENbHOCTHY, <« KypHall aHaIUTHUYECKON XUMHHN», «3aBOJICKas
naboparopus. JluarHocTUKa MaTepranoBy, «AHAIUTUKA U KOHTPOJIbY.

HNuTepHeT-pecypebl, B TOM 4YHc/ie cOBpeMeHHbIe NnpodeccnoHalbHbIe 0a3bl

JAaHHBbIX U I/IH(])OpMaIII/IOHHI)Ie CIIPaBOYHbIC CHCTEMBI

DJ1eKTPOHHO-0ubI0oTeuHbIe cucTembl (IBC):

1. OBC «FOPAWT»https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3. DBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bI JaHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uznatenscrsa Wileyhttps://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubmmorexa (HOB)http://www.elibrary.ru/
6. IlomHOTEKCTOBEIC APXUBLI BEAYHIUX 3allaHbIX HAYYHBIX KYPHAJIOB Ha Poccuiickoi
atgopme HaydHbIX )xypHanoB HOMKOHhttp://archive.neicon.ru
7. HamumoHnanbHas 37eKTpoHHAs OMOIHOTEKa (IOCTYN K DNEeKTPOHHON OMOIMoTeKe
muccepraiuii Poccuiickoit rocynapersentou oubmuorexu (PI'B) https://rusneb.ru/
8. DmnekrtponHas kosmekius Okcdopackoro 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/

orcwpnE
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Pecypchl ¢cB0OOOHOTO T0CTYNA:

1. AwmepuKkaHcKas mareHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAACKUX AuccepTanmi hitp://www.nlc-bnc.ca/thesescanada/

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

4. Undopmarmonnas cuctema "EquHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

5. Enumnas koyutekuus nupoBbix 00pa3zoBaTenbHbIX pecypcoBhttp://school-
collection.edu.ru/ .

CoOcTBeHHbIE )JIeKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIMOHHBIE PeCYPChI

KyoI'Y:

1. Cpena MOayIbHOTO qUHaAMHUECKoro ooydenushttp://moodle.kubsu.ru

2. ba3a y4eOHBIX TUIaHOB, YUeOHO-METOIUYECKUX KOMIUIEKCOB, ITyOIMKAIAN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka MHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHGOPMAIIMOHHBIX
oOpa3oBarenbHbIX TexHOIOTHINttP://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB gokymentoB Kyol'Yhttp://docspace.kubsu.ru/

6. Meroauyeckue YKazaHus I OOYyYAUIUXCHA 1O OCBOEHUIO JHCIUIIHHBI
(MoayJis)

VYcnemHoe OCBOGHHE ITUCHUIUIMHBI TPEANoJiaraeT aKTUBHOE, TBOPYECKOE Yy4yacTue
CTYIEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHITUNA, a TaKXKe IUIAHOMEPHYIO IIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3ydeHne MUCHMIUIMHBI CIEYeT HAYMHATE C MPOPadOTKH pabodeil mporpaMMbl, 0c000e
BHUMAaHUEYIETsIs LEIsIM U 3a7ja4aM, CTPYKTYpe U COACPIKAHUIO Kypca.

Paboma ¢ koncnexmom nexyuii

[TpocMoTpuTE KOHCHEKT Cpa3y Mocle 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JIEKIIHH,
KOTOpPBIM BBI3BIBACT 3aTPyIHEHUs [ MOHMMaHus. llombiTallTech HAWTH OTBETHI HA
3aTpyJHUTENbHBIE BOMPOCHI, HCIOIB3YsI PEKOMEHAYyeMYIo JuTepaTypy. Ecnu camocTosiTensHO
HE yJaJoCh pa3o0paThCs B Marepuaie, chopMyIupyiTe BOIPOCH U OOPATUTECH 3a MOMOIIIBIO K
MpernoaBaTelto Ha KOHCYIbTAlUY WU ONbKalIel TeKINu.

Perynsipro oTBOIMTE BpeMsl JIsl MMOBTOPEHUS MPOHICHHOTO MaTepuala, TPOBEPssl CBOH
3HAHWS, YMCHUS W HABBIKU IO KOHTPOJIBHBIM BOIIPOCAM.

Buinoanenue nabopamopnuvix pabom

Ha 3anstum momyuute y mpenojaBaTelnss rpaduK BBINOJHEHHUS J1aOOpaTOPHBIX PadoT.
O03aBeguTECH BCEM HEOOXOIUMMBIM METOIUUECKHUM 00€CIIEYEHUEM.

ITepen mocemenneM naboOpaTOpUM H3YyYUTE TEOPUIO BOMPOCA, MPEINOJIAraeMoro K
HCCIIETOBAaHHUIO, 03HAKOMBTECh C PYKOBOACTBOM IO COOTBETCTBYIOIIEH pabOTe M MOATOTOBBTE
MPOTOKOJI TIPOBEICHUSI paOOTHI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHUE paboTHI,

— 3aroTOBKH TaOJHII [T 3aMIOJTHEHUS SKCIIEPUMEHTATLHBIMY TAHHBIMU HAOJIOICHHIA;

— ypaBHEHHsI XUMHUYECKUX PEAKIUi MpeBpalleHHi, KOTOpbIe OyIyT OCYIIECTBICHBI TTPH

BBITIOJTHEHUH SKCTICPUMEHTA,

— pacueTHble GOPMYIIHI.

OdopmieHre 0T4ETOB JOHKHO MPOBOAUTHCS TIOCIE OKOHYAHUS PA0OTHI B TaOOPATOPHH.

Jns MOATOTOBKM K 3allUTE OTYETa CIENYeT MPOAHAIM3UPOBATH AKCIIEPUMEHTATbHBIE
PE3YNbTAThI, COTIOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMU TMOJIOKESHUSIMU UITH CTIPABOYHBIMU
JaHHBIMH, OOOOIIMTH Pe3yJbTaThl MCCIEAOBAHWA B BHJEC BBIBOJOB IO pabOTe, MOATOTOBUTH
OTBETHI Ha BOIIPOCHI, IPUBOJIUMBIE B METOJAMYECKHUX YKAa3aHUSIX K BBIMOJHEHUIO TAOOPATOPHBIX
pabor.
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B  ocBoeHMM  OMCHMIUIMHBI HMHBAIMAAMM W JUUAMH C  OIPAHUYEHHBIMU
BO3MOXXHOCTSIMU3JIOPOBBSl  OOJBIIOE 3HAYCHHWE UWMEET WHIUBUAyalnbHas YydeOHas pabota
(KOHCYNbTALUN) — JOTIOJIHUTEIBHOE Pa3bsICHEHHE Y4EOHOro MaTepuaa.

WuauBuayabHbIE KOHCYJIBTAIIMM 1O MPEAMETY SIBISIFOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIONTMMUHIUBUIYAIN3AIMA O0YUEHUSI U YCTAHOBJICHUIO BOCIHTATEIHLHOTO KOHTAKTA
MEXAyIpernoaaBareeM ¢ O00y4aloIIMMCS UWHBAJIMAOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMU30POBBSI.

7. MaTtepuajibHO-TeXHHYECKOeoOecTieueHne 1Mo JUCHUIIIHHE (MOTYJII0)

HanmeHoBaHue cnennaabHbIX OCHaIIIeHHOCTL CIICHHUAIbHBIX HepequL JIMICH3UOHHOI'O
MMOMEILCHUM MOMEIICHUM MporpaMMHOTO obecreueHus

VueGHble ayIUTOpHA st | MeGens: yueOHas Mmeben Microsoft Windows;
MPOBEJCHUSI 3aHATHH JIEKIIMOHHOTO | TexXxHUYecKue cpeacTBa 00yUCHHS: Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMITBIOTEP

VueOHble ayJIMTOPHU st | MeGenb: yueOHast Mmebelb Microsoft Windows;
MPOBECHUS 3ansTuil | TexHUYeCKUe cpecTBa 00yUCHUS: Microsoft Office
CEMHUHAPCKOr0 THIA, TPYIIOBBIX M | 3KpaH, MPOSKTOP, KOMITBIOTEP
HHIUBH/YalIbHBIX KOHCYJIbTAIHH,
TEKYIIEero KOHTPOJIS u
MIPOMEXKYTOYHOM aTTecTalluu

VueGHbie ayIUTOPHA st | MebGenb: yaebHas Mmeberb Microsoft Windows;
npoBeJeHUsl TabopaTopHbix padot. | Texuuueckue cpeacrsa odyuenus: | Microsoft Office
(aym. 242C,252C) NIEPEHOCHOE MYJIbTUMEAUIHOE
obopynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CIICIHATTM3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJIBL,
CTYJIbsI, KAl Ui PEaKTHBOB H
obopynoBaHus, BBITSDKHBIE
mKkadbI), CcpeAcTBa  MOXKAPHOMH
0e30MacHOCTH U OKa3aHWs NepBOi
MEJMIIMHCKOM MOMOIIIH,
XUMHUUECKast nocyza u
o0opyznoBaHue,: aHaJIM3aTop
KHAIAKOCTH pH-MeTp-uonomep
Okemept-001 u Habop
HOHCENICKTUBHBIX JIEKTPOA0B; pH-
METp-HOHOMED Oxotect-120;
criektpodoromerp LekiSS1207 unu
LekiSS2107 ¢ wnabopoM KrOBeT,
MarHuTHbIC MeIaKu
(mampumepLekiMS1); BECHI
a"Hasmrnyeckue BJIP-200, 2 xiacca
TOYHOCTH; AJIEKTPOIUIUTKH MAapKH
«Meutay, moxens 1114/212Y unu
apyrue c AHAJIOTUYHBIMH
xapakrepuctukamu(ayn.242c,
252¢)

VYuebHble ayAuTOpUHN st | KypcoBast pabora He npeycMoTpeHa y4eOHbIM TUIaHOM.
KypCOBOTO MPOEKTHPOBAHUS
(BBIIOJTHEHUS KYPCOBBIX paboT)

Jns  camocTosTenbHOM  paboThl  OOydarolUXCsl  IPEIyCMOTPEHbl  MOMEIEHUS,
YKOMIUIEKTOBaHHbIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHHUKOH ¢
BO3MOKHOCTBIO MOJKIIIOUEHUs K ceTu «/HTepHEeT» M olOecrieueHHeM JIOCTyNa B HJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.



HanMeHoBaHue nmoMeleHuii 1ist
CaMOCTOSTEIFHOU pabOTHI
oOygaromuxcs

OcCHAIIEHHOCTH TOMELIEHUH ISt
CaMOCTOSTEIILHOU PabOTHI
oOygaromuxcs

HepequL JIMIOCH3UOHHOI'O
MnporpaMMHOTO obecreueHus

ITomemieHue A caMOCTOSTENBHOM
paboTel o0y4aromuxcs (YUTaIbHBINA
3an HayuHoit OnbmmoTex)

Meobenb: yaeOHas meOenb
KoMmmiekr  crnenuanu3npoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEpHAS
TEXHHKa C TOJKIIOYEHHEM K
nH}popMannoHHO-
KOMMYHUKAIIMOHHON
«/HTEpHET» W JOCTYNOM B
SJIEKTPOHHYIO  MH(pOPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelIbHOW  OpraHu3allvy,
BeO-KaMephl, KOMMYHHKAIlMOHHOE
obopynoBaHue, obecreyuBaromee
JOCTYm K  CETH  HMHTEpPHET
(mpoBogHOE COCIMHEHNE "
0ecrpoBOTHOE  COCOWHEHHE  TI0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

ITomemieHne A CaMOCTOSTENBbHOM
paboThI 0O0yJaroIIXCs

Mebenb: yaeOHas MmebOenb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEpHAs
TeXHHKa C MOAKIIOYECHHEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» W JOCTYIIOM B
SJICKTPOHHYI0  MH(OPMALMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeJbHOW  OpraHu3allvy,
BeO-KaMepbl, KOMMYHHKalMOHHOE
obopyznoBaHHe, 0OOecIe4nBaoIIee
JOCTym K  CEeTH  HMHTEpHET
(mpoBonHOE COCTMHCHHUE "
OecrpoBOHOE  COCOMHEHHE 110
texnomorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office




