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1 Hesan u 3212494 U3yYeHUs] JUCHUIJIMHBI (MOAYJIS).
eab ocBOEHUS JUCHMILIUHBI.

[leapt0 OCBOGHUS IUCIUIUIMHBI SBJISICTCS O3HAKOMJICHHE C TPHUHIMIIAMH, METOJaMU U
yCTPOMCTBAMH, TPHUMEHSIEMBIMH TPU KOHTPOJIE COCTOSHUS CpeAbl OOUTaHHS; METOAAMH
MIPOTHO3UPOBAHUS JIKOJIOTHYECKOW OOCTAaHOBKM W YPE3BBIYAMHBIX CHUTYyallud; IOJArOTOBKA
CHEIMAIMCTOB K YYaCTHUIO B HAyYHO-HCCIICIOBATEIBCKONW JIEATEIBHOCTH B 00JACTH MOHUTOPHHTA
cpenbl OOUTaHHUS.

3agauM QM CHUIIMHBI:
- BBECTH CTYJICHTOB B Kpyr Npo0JieM, CBA3aHHBIX CO CpEJACTBaMU HAOIIOJCHHS U
KOHTPOJISI U METOIMYECKUMHU OCHOBAMH OIIEHKH M IMMPOTHO3a COCTOSIHUS CPEJIbl OOUTaHNS,
- 1aTb 00y4aeMbIM TCOPETUUYECKUE 3HAHUS U MPAKTUYCCKHUE HABBIKH, HEOOXOIMMBIC IS
BBEIOOpPa METOJOB OCYIIECTBICHHUS MOHUTOPWHTA W TPUOOPOB KOHTPOJISA CPEAbl OOWUTAHUS;
MIPOTHO3UPOBAHUS IKOJIOTHYECKONH OOCTAHOBKH M UYPE3BBIYAMHBIX CUTYaIIHM.

MecTto AucHUILUINHBI (MOYJ5) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMBbl.

JucturumHa «MOHUTOPHHT cpelsl OOWTaHHS» OTHOCUTCS K 4YacTd, (OpMHUPYEMOit
ydyacTHUKaMu oOpa3oBaTelbHbIX OTHowieHui bioka 1 "Iucuummuael (Momxynu)" ydeOHOTO
IUlaHa(BapuaTuBHasi 4acTh).B cooTBeTcTBMM C pabouyuM y4yeOHBIM IUIAHOM JAMCLMILIMHA
u3ydaercs Ha 4 kypce (8 cemecTp). Bug npoMe:KyTOUHON aTTeCTALMU: 3a4eT.

N3ydenuto aucuuIuiiHbl «MOHUTOPUHT cpeibl OOMTaHMS» MPEIIIECTBYET H3Y4YEHHE
micuuiuiiH «Heopranndeckass XUMHS», «AHATUTHUECKAS XUMUSNY, «XUMHUYECKas HKOJIOTHI,
«IIpakTHKa XMMHMYECKOrO OSKcrnepuMmeHTay, «lIpukimaaHoil xumuueckuil ananu3y». JlaHHas
JIUCLUIUIMHA SIBJSIETCS MPEIIISCTBYIOLIEH A AUCHUIUIMH «MeToibl SKOaHAIUTUYECKOTIO
KOHTPOJISl CYHNEpTOKCUKAHTOB», «COBpPEMEHHbIE METOJIbl AHAIUTUYECKON XuMum», «MeToabl
pa3zeneHys U KOHLEHTPUPOBAHMSI B aHATUTUUECKON XUMUK.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUeHHs N0 JMCHUILIMHE (MOYJI10),

COOTHECEHHBIX € INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUSI 00pa30BaTe/bLHON NPOrpaMMbl.

W3ydyeHnue paHHOW y4yeOHOW JUCUMIUIMHBI HAmpaBlieHO Ha (OpMUpPOBaHHE Y
oOy4Jaronmxcsi TpoecCHOHATBHBIX KOMIETEHITUH

KOJI 1 HAMMCHOBAHWE MHAUKATOpa
JOCTHXXCHUSA KOMIICTCHIIMNA

PesynbTarel 00yueHUs MO TUCITUTUIMHE

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

HCCIIeAOBAHUMN, SKCIIEPTH3, CePTUHUKAITHOHHBIX HC

MBITAHUN, 00pPabOTKE MOTyUYEHHBIX PE3YIbTaTOB

WIIK-2.1. JemoHCTpHpYeT 3HaHUA 0
COBPEMEHHBIX TeHICHIUAX pa3BuTHs
W3MEPUTENLHON TEXHUKH, CPEICTBaX M3MEPEHUs
n o0opynoBaHWM, a TaKkxKe HWH(OPMAUOHHBIX

3Haem COBPEMEHHbIC TEHICHIMM Pa3BUTUS U3MEPUTEIBHOU
TEXHHUKH, CPEJICTBAX U3MEPEHHUI U 000pYyIOBAHNH, a TaKKe
UH(OPMALMOHHBIX TEXHOJIOTHI B 00JaCTH SKOJIOTHYECKOTO
MOHMTOPHHIa

TEXHOJIOTHH B obyactu OKOJIOTUYCCKOIr'o
MOHUTOPUHTA

yMeem BBIOUpPATh M TPUMEHATH CPEICTBA M3MEPEHUS
o0opyIoBaHUE [UIS LeNel AKOJOTHYECKOI0 MOHHUTOPHHTA;

NIPOBOJUTH 00paboTKy  TMONYy4YeHHBIX  Pe3yJbTaTOB
HUCTIBITAHUN
61adeem  HAaBBIKAMHM  HWCIOJNB30BAaHUS  COBPEMEHHOI

annaparypbl IpU NPOBEACHUU HAy4YHBIX MCCIENOBAHUN U
HCTIBITAHUH OOBEKTOB OKPYXKAIOWIEH cpenbl TpU
IIPOBEJIEHUH 3KOJIOIMYE€CKOI0 MOHUTOPUHIA,

[K-5. CiocobeH TpUMEHSITh OCHOBHBIC 3aKOHEI
aHaJIN3e MOJYYCHHBIX PE3yIbTaTOB.

U 3aKOHOMCEPHOCTHU pPa3BUTHUA AHAIUTUYECKON XMMUHU npu

UIIK 5.1. [emoHcTpupyeT 3HaHHA (HU3HUKO-
XAMHWYECKHX METOJOB aHallM3a M CIIOCOOHOCTH
WCTIONB30BaTh 3TH 3HAHHWS IIPU IPOBEACHUH
9KOJIOTHYECKOTO ~ MOHHUTOPUHTa M OLEHKE

3HACT TEOPETHUUYCCKUE U  METOHOJIOTMYECKHUE  OCHOBBI
JUCHUIIINHBI,
3HACT HalpaBJICHUA Ppas3sBUTUSA COBPEMCHHBIX (1)I/IBI/IKO-

XUMHNYCCKUX MCTOJI0B aHaJIN3a,

COCTOSIHUSL OKpY’KaroIEeH cpenbl

yYMEET HUCHOJIb30BaThb 3HAHUA B obactu COBPEMCHHBIX
METOO0B aHaJiu3a JJIA HUCCIICA0BaHUA Ipoueccos,

MNpOTCKAarmunux B CIIOKHBIXCHUCTEMAX U KOHTPOJIA




Kox n HanMeHOBaHME HHINKATOPA Pe3ynpTaTel 00ydeHus 1Mo AUCITUTITHHE
JOCTHKEHUS] KOMIIETEHLIUU

UIIK 5.2 [leMOHCTpHpYeT CIIOCOOHOCTB SHIHRAMTCRERGIARINY pDBIBHBI cOSRISISHITRIX (bﬁmismco-
00CyX/1aTh TOJXy4YCHHBIE AKCIEPHUMEHTAIBHBIC XM ME TR0 AR

PesyJIbTathl \HAeA! TBRNIRH SO HERES T IRRSR Lo MFHHIORIHE
HE PSS SHRHYT o PR R o R B SR

OLICHKC PE3YJIbTATOB aHAJIN3a U MCCJIICIOBAHUU

l{)}LlCﬁKCYHCJ)/JlbldlUB dHdJIN3d M MCCIICTOBAHNI

IART IICqN IR0 baas s APOoREHCHIIS

taGOCEHT HaBbHaVHE u.uuuul.luuuuun TTPOBTACTINTT

egﬁéﬁ@ﬁmeﬁwmaw TGEEYROEHI  THORGACHHX
IDHMIE anmee:-symﬁayﬁmeHHﬂ TOJTYUYCHHBIX

9KCIIEPUMEHTAIBHBIX PE3yIbTATOB

PesynbpTarhl 00yueHMs] MO JUCLMIIIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBIEHHs BCEX
BUJIOB KOHTaKTHOM H CaMOCTOATEIbHOW pabOThl 00ydYaromMXCi B COOTBETCTBUU
YTBEP)KICHHBIM YU4E€OHbBIM IIJIAHOM.

WHaukaTtopel  JOCTHDKEHUS KOMIIETCHLIMH  CUUTAIOTCA  CHOPMHPOBAHHBIMU  TIPH
JOCTHKEHUH COOTBETCTBYIOIUX UM PE3YJIbTaTOB O0yUCHHMS.

2. CTpyKTYypa H cojep:KaHue TUCHUTUIHHBI.
Pacnipenenenne Tpya10éMKOCTH TUCHHUILIMHBI 110 BHAAM padoT.
OOmass  TpyAOEMKOCTh  JHMCUMIUIMHBI ~ cocTaBiser 3 3ad.en. (108 waco), wux
pacnpe/enaeHue no BuaaM paboT MpeACTaBIeHO B TaOIHUIIe.

Buner pabot Bcero dopma o0ydeHuHs
4acoB OYHasi
8
ceMecTp
(gachl)
KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHbIe 3aHATHS (BCEro): 60 60
3aHATHS JIEKIIMOHHOTO THIIA 20 20
1a00paTOpHbBIE 3aHATHUS
MPaKTHYECKUE 3aHATHS 40 40

CCMHUHAPCKHUE 3aHATUSA

HNHasi KoHTaKTHAas padora:

Kontpons camocrogrensHoi padotsl (KCP) 4 4
ITpomexxyrounas arrecrarus (MKP) 0.2 0.2
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 43,8 43,8
Odopmienre IPaKTUIECKUX paboT 12 12
CaMocTosATeNbHOE U3YUYCHNE TEOPETHUECKOTO MaTepralia 8 8
CaMoCTOsITeNTbHOE pelieHHE 33124

IMoAroToBKa K TEKYyIIEMy KOHTPOIIIO 17 17
KonTpoas:

HOHFOTOBK& K OK3aMCHY

Oo6masn yac. 108 108
TPYAOEMKOCTh B TOM 4HcJe KOHTAKTHasi pabora 64,2 64,2
3a4. e 3 3

2.2 CopepxaHue U CUMIIIMHBI
Pacnpenenenne BuaoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznernsr (TeMbl) IUCIUTUTHHBL, H3y4aeMble B 8 cemectpe (ouHast hopma 0OydeHus)

KonunuecTBo yacoB
AynutopHas Breayur
Ne HaumeHoBaHue pa3nenos (TeM) yAUTOP opHas
Bcero pabota
pabota
JI I13 JIP CPC
1. Baenenue 2 2 - -
2. MOHUTOPHHT XHMHUYECKOT'O 3arPsI3HEHUS CPEJIbl OOUTAHUS 65,8 | 10 26 - 29,8




3. MOHHTOPHHT YHEPTETHUECKUX 3arPsI3HCHUN 6 2 2 - 2
4 MeTtopl MOHUTOPUHTA YPE3BBIYANHBIX CUTYAIIU IPUPOJTHOTO 4 )

' Xapakrepa 10 4
5. Kpurepuu 1 HOpMaTUBBI Ka4eCTBA OKPYXKaroLeH cpesl 10 2 4 - 4
6. CHUCTEeMBI JUCTAaHIIMOHHOTO KOHTPOJISI CPEIbl OOUTaHUS 10 2 4 - 4

Hmoeo no oucyunnune: 103,8| 20 40 5 43,8
Kontpons camocrositensHoi padoTs! (KCP) 4 - - -
[Tpomexyrounas arrecrauusi (MKP) 0.2 - - - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO - - - - -
OO011ast TPyA0EMKOCTb 110 IUCHUILTHHE 108 - - - -

[Mpumeuanue: JI — nekuuu, [13 — npakrtudeckue 3anstus / cemunapsl, JIP — maboparopHbie
3ansaTus, CPC — camocrosTenbHas padoTa cTyJeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUILTHHBI
2.3.1 3anaTud JeKIMOHHOI0 THIIA

HaumenoBanue pazuena(TeMsl) Conepxanue pazzena(Tembl) Popwma Tekyiero
KOHTPOJIA
1 2 3 4
1. |BBenenue IIpenmer u conepxaHue TUCIUITIIMHEL, SN U 3aa4u. YO
[MonsTre 3KoMOrMYECKOr0o MOHUTOpUHra. OCHOBHBIE
Uuen, 3agadd, (QYHKOMW, TPUHLIUIBL  TPOBEACHHUS.
Kiaccudukanms cucteM MOHUTOPHHTA.
OcobeHHOCTH TMepeHoca 3arps3HAIOUINX BEIIECTB B
Pa3NIUYHBIX cpenax.
2. |MOHUTOPHHI XUMHYECKOTO Meronbl aHaiM3a XUMHUYECKUX 3arpsA3HECHUM Cpelbl K1
3arpsi3HEHUs cpebl oOuTanus |oOutanus. BpiOOp Merona aHaimu3a W IIPUOPHTETHOCTH
3arpsI3HAIONINX BEIIECTB.
Monuropusr atMocepHOro Bo3ayxa. MOHHTOPHHT
TUIPOCHEPHL.
MOHHUTOPHHT TIOYB.
PacueTHBIIt MOHUTOPHHT Cpelbl OOUTAHUS.

3. |MOHUTOPHHI SHEPreTHUECKHX JlonycTumble yYpOBHU BO3AEHCTBUSI aHTPOIIOTCHHBIX K2
3arpsi3HEHUN WCTOYHHMKOB Pa3JIMYHBIX BUJOB M3JIy4eHHUs Ha HAcEJICHUE U

OKPYXAIOLIYIO Cpemy.

MoHHUTOPHHT IIyMOBOTO, BHOPALMOHHOTO,
paIraloHHOTO, 3JIEKTPOMAarHUTHOTO U JIPYTHX BUIOB
U3JIy4EHUN.

4. |Metonsl MoHuTopuHra  IlpeaBecTHuKH 3eMJIETPSICCHUH. KonTtpons 3a K2
ype3BbIYAHBIX CHTYyallUi| HABOJHEHUAMH U CEJIAMHM, UX IPOTHO3UpOBaHKE. KOHTpOIb
MPUPOJHOTO XapakTepa 3a 'PO3aAMH.

Merteoposiornieckne OCHOBBI PAa3BHUTHS UPE3BBIYAHBIX
aTMOC(EpHBIX SIBIICHUH — OypaHOB, Tal(yHOB, IIYHAMH, HX
MIPOTHO3MPOBAHUE

5. |Kpurepuu u HOpMaTUBbBI Kpurepun kadectBa OKpy’Karolled Cpenbl, HOpPMaTHUBBI K2

KauecTBa okpyxarluei cpensl (kauecrsa: [1JIK, OBYB, ITJIB, ITC, BCB, IT/IOH.
Wndopmaunonnsie cern. Opranmsamms [UC, wux
CTPYKTYpa U UCIIOJIb30BaHHUE B CHCTEMAaX MOHUTOPHHIA.
6. |CucTeMbl AMCTAaHIMOHHOTO MeToapl  TUCTaHIMOHHOTO  30HJUPOBAHUS  3EMIIH. K2
KOHTPOJIS Cpebl OOUTaHUS JIMCTaHIIMOHHBIA ~ KOHTPOJIb ~ BO3IYIIHOro  OacceiiHa.
JlucTaHIIMOHHBII KOHTpPOJIb BOJTHOM cpenpl.
JlucTaHIIMOHHBIE ~ CpElCTBAa  KOHTPOJII  paJvallMOHHOM
00CcTaHOBKH. [IMCTaHIIMOHHBIE CPEACTBA KOHTPOJIS 32
Ype3BbIYAHBIMU  cuUTyauusiMu. KoHTposib  3arpsi3HeHHs
OKOJI036MHOTO KOCMUYECKOT0 IPOCTPAHCTBA.
2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MpPaKTH4YecKue /
ceMHMHApPCKHe3aHATHs/1a0opaTopHble padoThI)
®dopma
Ne HanmeHnoBanue npakTHYECKUX 3aHATHI TEKYILEro
KOHTPOJIS
1 3 4




1. |ConmepxaHue pacTBOPEHHOI'O KHCIOpOAAa B NPHUPOAHBIX Boaax, kak| Oruer o 113
JTUMHUTUPYIOIINN TIOKa3aTelb UX Ka4eCcTBa
2. |Omnpenenenue 3ambUICHHOCTH atMochepHOro Bo3ayxa Ha Teppuropuu| Otuer o I13
JKHWIIBIX 3aCTPOEK.
3. |YMenbiuenue conepxkaHus Xxjopodpwiana B JHCThAX pacteHuid — Otuer mo I13
OMOWHIVKAIIMOHHBI  TMPU3HAK HEOJIArOMPUATHBIX YCIOBHHA CPEJBbI.
Omnpenenenre XJIOPOPUILIAB JIUCTHIX POTOMETPUIESCKIM METOIOM.
4. |[lnanupoBaHue U mpoBeaeHue ordopa npobd mouskl. [logroroska o6pasuos| Otuer o 113
MOYBBI K aHAJIH3Y.
5. |O6mas xapaktepuctuka mouB. Ompenenenne pH, wenounoctn,| Otuer mo 13
KHMCJIOTHOCTH, COJIEpP>KaHUs KapOOHATOB.
6. |Onenka muomopoaus mous. a) Onpenenenue azora HUTpaTHOrO B mouBax| Otuer mo 113
MOTEHIIHOMETPUIECKUM METOIOM.
7. |Ouenka mnomopoaus nous. 0) Onpenenenue obmero docdopa B mouBax| Otuer mo 13
METOJIOM CIIEKTPO(POTOMETPHUH.
8. |Ouenka mogopoaus nmous. B) Onpenenenue rymyca B nousax mno Twopuny| Ortuer no I13
METOJIaMU CTIEKTPOPOTOMETPUU U TUTPUMETPHH.
9. |Ompenenenuie HehTENPOAYKTOB B TIOUBE Otuer no 113
3ammra aboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), pacuernoro 3amanus (P3), nanucanue
pedepara (P), acce (9), kommoksuyMm (K), rectuposanue (T), ycrabrit onpoc (YO) u T.1.

2.3.3 IlpuMepHas TeMATHKA KYPCOBBIX padoT
KypcoBast pabota He nmperycMOTpeHa yueOHBIM TIIAaHOM

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecmeYeHHsl IJIsi CAMOCTOSITEIbHOH PaldoThI
o0yyaromuxcs Mo JMCIUIIHHE

[Tepedensb yueOHO-METOUUECKOTO 00ECTICUSHHSI TUCITUTUINHBI 110

Ne Bun CPC BBITOJIHEHHUIO CAMOCTOSATENIEHON PabOTHI
1 2 3
1 |IIpopabotka yaebHoro | Tomanoa, O.B. Xumus okpyxaromiei cpelbl [DNeKTpOHHBINH pecypce] : yueO.
(Teopermueckoro) marepuana |mocobue / O.B. Tomamoa, JI.A. [MumueBa. — DmekTpoH. naH. — CaHKT-
[erepbypr : Jlamp, 2017. — 160 c¢. — Pexum mocryma:

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

OOBEKTHI OKPYXKAIOIIEH Cpe/lbl M UX aHAIUTHYECKUI KOHTPOJIb: yueOHOoe
mocoOue A7 CTYACHTOB BY30B : B 2 KH. KH. 100BEKTH OKpYKAIOUICH CPEIbL.
Mertonsl  orbopa W MOATOTOBKM  mpo0. MeToasl  pajelieHuss |
KoHIeHTpupoBanus /mox pea. T. H. Hlexosuosoii ; [T.I'. Lronko, C.I'.
Jmutpuenko, 3.A. Temepnames, O.b. Boponosa] ; Kybanckuit roc. yH-T —
Kpacuonap; Mock. roc. yH-T uMm. M. B. JJomonocosa: [ApT-Oduc], 2007
OOBEeKTHI OKpYXKArOIei Cpesl M MX aHAINTHYECKHI KOHTPOJIh: yueOHoe
mocobue I CTyAeHTOB BYy30B | B 2 kH. KH. 2 Meroapl aHanu3a 00BEKTOB
okpyxaromied cpenpr/mon pen. T. H. IllexoBmosoit ; [M. K. Bexnemumes, B.
M. UBanos, C. B. Myrunosa u ap.] ; Mock. roc. yH-T um. M. B. JlomoHOCOBa
; Kybancknii roc. yn-t -Kpacnonap: [Apt-Oduc], 2007

2 |TlogroroBka Kk Ttekymemy|Tomanosa, O.B. Xumust okpysxaromiei cpeapl [IIeKTpoHHBIN pecype] @ yueo.
KOHTPOJTIO nmocobue / O.B. Tomanosa, JI.A. I[lumHeBa. — DnexktpoH. naH. — CaHKT-
Merepoypr : Jlawp, 2017. — 160 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/90852

OOBEKTHI OKpY)KaIOIIEH Cpe/ibl M MX aHAJIMTHYECKHH KOHTPOJIb: yueOHoe
nocoOue At CTYJEHTOB BY30B © B 2 KH. KH. 100BeKThI OKpYXaloIiel cpebl.
Mertonsl  orbopa ®M  NOATOTOBKM mnpo0. MeToabl  pajelieHuss |
koHUeHTpupoBanus /o pen. T. H. Illexosuosoii ; [T.I. Lonko, C.I'.
Jdmutpuenko, 3.A. Temepnames, O.b. Boponosa] ; Kybanckuii roc. yH-T —
Kpacunomap; Mock. roc. yH-T uMm. M. B. JJomonocosa: [ApT-Oduc], 2007
OOBEKTHl OKpYXKaIOMeH Cpelbl W WX aHAIUTHYCCKHH KOHTPOJIb: ydeOHOe
nocoOue Iuisi CTyZEHTOB BY30B : B 2 KH. KH. 2 Merozpl ananuza 0OBEKTOB




okpyxaromieir cpenbl/mon pen. T. H. Illexosmnosoit ; [M. K. beknemumes, B.
M. Usanos, C. B. Myrunosa u ap.] ; Mock. roc. yu-T uM. M. B. JlomonocoBa
; Kybauckuii roc. yu-T -KpacHogap: [Apt-Oduc], 2007

Y4eOHO-MeTOIMYECKUEe MaTepHalibl IJIs CaMOCTOATEIbHOW paboThl OOydaroluXcs M3
YHUCJIa UHBAIKUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npenocraisitorcst
B (hopmax, alaiTHPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBbS U BOCIPUATHS HH(DOpMALIUU:

Jjig U1l ¢ HApyIIEHUSIMU 3pEHUS:

—B MEYaTHOM (hopMe yBEITMYCHHBIM HIPUPTOM,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JIyist jaL ¢ HapyLIeHUsIMHU CIIyXa:

— B IIeYaTHou Qopme,

— B (hpopMe 31eKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIeHUsSIMU OMTOPHO-ABUTaTEIBHOTO arapara:

— B IIe4aTHoOM (opme,

— B (hopMe 3IIeKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTejibHbIe TEXHOJOTMH, NMPUMeEHsieMble NMPH OCBOEHUM JUCHMILIMHBI
(MmonxyJis)

B cootBercTBuu ¢ TpedboBanusiMu OI'OC BO peanuzaius KOMIETEHTHOCTHOTO MOIX0/a
MpelycCMaTpuBaeT KCIOIb30BaHUE B YU4€OHOM MPOLECCE AKTHBHBIX U HMHTEPAKTUBHBIX (HOPM
MPOBEICHUS 3aHATHIA.

Opranuzanus HM3y4eHHs] MaTepHualla Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
JESTeTBbHOCTHOTO TOAXO0Ja M TOITAIHOTO (POPMHUPOBAHUSI YMCTBEHHBIX JeicTBHUA. Jlekunn u
nabopaTopHble 3aHATUSA CIOCOOCTBYIOT ()OPMUPOBAHHMIO Yy CTYACHTOB O0a30BbIX 3HAHHIA,
OCHOBHBIX MBICJIIUTEIIBHBIX OIEpalid, pa3BUTHIO JIOTHKH. JIEKIMM HOCAT MOTHUBAIIMOHHO-
MO3HABATENBHBIN XapakTep; 1a0opaTOpHbIE 3aHATHS SIBISIFOTCS CaMOCTOSTEIbHBIMU U UMEIOT
poOJIEeMHO-TIOUCKOBBIM  Xapaktep. [Ipu BbIONHEHUH Ja0OpPaTOPHBIX paboOT peaau3yeTcs
TBOpUECKas JAEATEeIbHOCTh CTYACHTa, pa3BUBACTCS KOMMYHHKATHBHAs  CIIOCOOHOCTb,
Pa3BUBAIOTCS  HAaBBIKM  apTYMEHTUPOBAHHO  BbIpaXaTh  CBOM  MBICIM U HABBIKU
AKCIIEPUMEHTAIbHOU PaboTHI.

Jnst moBeimeHust 3¢G(EKTUBHOCTH YYEOHOro Tpoliecca HCIOIB3YIOTCS CIEAYIOIINE
o0Opa3oBaTenbHbIe TEXHOJIOTHHU: WH(OPMAIMOHHO-PA3BUBAIOIIUE TEXHOJIOTHH, HAITPABJICHHbIE HA
(dbopMHUpOBaHHE CHUCTEMBbI 3HAHUM, 3alIOMHHAHUE W CBOOOJHOE ONEPUPOBAHHE HMHU; METOJ
MpOoOJIEeMHOTO U3TOKeHUsT MaTepuana. JlJis yCHEemHOro OCBOEHUS AUCHMILTUHBI CTyAEHTam
HEOOXOJMMO OBJIAJIETh HaBBIKAMU TMPOBEACHUS MOUCKA HEOOXOIMMON HAaydHOW MH(POpMALUUA B
donmax 6ubnmorexu. s 3aKperyieHus] MOMyYEeHHBIX TEOPETHUYECKUX 3HAHUU U MPAKTUYECKHX
HaBBIKOB U C 1EJIbI0 MPO(EeCCUOHATBFHON OPUEHTAINH MPETyCMOTPEHBI CEMUHAPBI-DKCKYPCUU Ha
NpEeANPUITUSIX TOpoa.

[Ipu BBIMOMTHEHNH TA0OPATOPHBIX PadOT U BO BPEMS CAMOCTOSITEIHHON paOOTHI CTY/IEHTHI
MPOBOAAT Pa3d0p MPAKTUYECKHX 3aJad KaK CaMOCTOSTENIhHO, TaK U PEHIaloT MPOOJIEeMHBIE
CUTYallUH B COCTABE MaJIbIX TPYIIIL.

Jns MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI PEATU3YIOTCS
WHIWBHIYyAJIbHBIE  00pa3oBaTelIbHBIE  TEXHOJOTHU, KOTOPHIE  TO3BOJISIIOT  IMOJHOCTHIO
WHIUBUAYAIU3UPOBATh COJAEPKaHUE, METOJbI M TEeMIbl Y4eOHOW NeATeIbHOCTH WHBAIHUA,
BHOCUTH BOBPEMSI HEOOXOUMBIE KOPPEKTUBHI, KaK B JEATEIHHOCTh CTYICHTA-HHBAINIA, TaK U B
JeSATEIbHOCTD MPEroJaBaTesl.

Jnst uir ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MPETyCMOTPEHA OPTaHHU3aIUS
KOHCYJIbTAIIUM C UCIIOJIb30BAHUEM SJIEKTPOHHOM MOYTHI.

4. OueHo4Hble CpeACTBA JUIA TeKylero KOHTPOJSI  YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlNU



TunoBble KOHTPOJIbHBIE 32JaHUS UJIM UHbIe MATEPHUAJIbI, HEOOXOAUMbIE VISl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA eATEJIbHOCTH, XaPAKTEPHU3YIOUIUX ITAIbI
(opMupoBaHusa KOMIIETEHIMIA B Mpoliecce 0CBOEHUN 00pa30BaTeJIbHON MPOrPaMMbl
[IpumepHBIil TIepedeHb BOIMPOCOB, OOCYKIAeMbIX MpPH 3alIUTax JabopaTOpHBIX padorT,
YCTHOT'O OIIpOca U JJIsl HOJATOTOBKHU K KOJJIOKBUYMAaM.

[Tpumep BompocoB k nabopaTopHoii padore «CoaepkaHnue paCTBOPEHHOTO
KHCJI0OpOJa B IIPUPOAHBIX BOJAX, KaK JII/IMI/ITI/Ip}IIOH_II/If/'I IIOKa3aTeCJIb X Ka4YCCTBa»:

1. OnwummmTre reoIOrMUYecKuil KpyroBOpOT KUCIOPOa B OKPYKAIOIICH cpese.

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

3. Ha3zoBuTe myTH MOCTYIUICHHS U PACXO0JI0BAHUS KHCIOPOa B IPUPOIHBIX BOJAX.

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?

[Ipumep BOIPOCOB Isl YCTHOTO OMpocaa)

[enu 1 3a1a4u 3KOIOTUYECKOTO KOHTPOJIS.

6) Llenu u 3a1a4u SKOIOTUYECKOTO MOHUTOPHUHTA.

B) OcoOeHHOCTH MepeHoca 3arpsi3HAIONINX BEIIECTB B Tporocdepe.
r) Cucrema EI'COM B Poccun

[Tpumep BapraHTa KOJUIOKBUYMaA 2

Bapuanr 1.

1. MereopoyIoruuecKrue OCHOBBI PA3BUTHS YPE3BBIYANHBIX aTMOC(HEPHBIX SBICHHHA —
OypaHoOB, TaiipyHOB, IIyHaMu. [[pOorHO3UpOBaHKE YPE3BBIYANHBIX aTMOC(HEPHBIX SIBJICHUH.

2.CaHUTapHO-TUTHEHUICCKIE HOPMATUBBI KAUECTBA OKPYKAIOMIEH Cpe/Ibl.

3. IucTaHIIMOHHBIA KOHTPOJIb BOJAHOMN CpEIbl.

Kpumepuu oyenxu npu nposedenuu mexywe2o KOHMPONs 6 ¢hopme KOHMPOILHOU
pabomol, KOJINOKEUYMA.

OYeHKAa  «OMAUYHO».TIyOOKHUE HWCYEPNbIBAIOIIME 3HAHMS BCEro  IPOTrPaMMHOIO
Marepuana, JOTUYECKH IOCIIEIOBATEIbHBIEC, NOJIHBIC, NIPABWIBHBIE M KOHKPETHBIE OTBETHI HA
BOMNPOCHI 9K3aMEHAI[MOHHOTO OuieTa W JONOJHHUTEIbHBIE BONPOCHI; HCIOJNb30BaHUE B
HEeoOXOoIUMOM Mepe B OTBETaX TEPMHUHOJOTMH  JUCHMIUIMHBL, TPEACTABIEHHOW B
PEKOMEH1yeMBbIX YUEOHBIX TOCOOMIX U JONOJHUTENBHOM JINTEPATYPE;

OYeHKa «Xopowioy:.TBEPABIE W JOCTATOYHO IIOJHBIE 3HAHUA BCETO INPOrPAMMHOIO
Marepuana, Iocie10BaTelIbHbIe, IPABUIbHBIE, KOHKPETHBIE OTBETHI HA ITOCTABJIECHHBIE BOIPOCHI
IIpY CBOOOJITHOM pearupoBaHUM Ha 3aMEYaHUs 110 OTAENIbHBIM BOIIPOCaM;

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

OYeHKa «Hey0081emeopumenbHoy. HENOHUMAaHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CyIIeCTBEHHbIE OIIMOKM B OTBETE, HEYBEPEHHbIE U HETOYHbIE OTBETHl Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHI DK3aMEHATOPA.

Temsbl coobenuii Mo paszaeny « MOHUTOPUHT SHEPTETHUECKUX 3arps3HEHUN»:
1. MOHUTOPUHT HTyMOBOTO U3JTy4eHUs. MeTOIbl U CHCTEMBI U3MEPEHHS LITyMa.
2. MOHUTOPHHT 3JEKTPOMAarHUTHOTO W3Ty4YCHHs. METOIbI U CHCTEMBl M3MEPEHHS
JJIEKTPOMArHUTHOIO U3JIy4ECHHUS.



3. MOHUTOPHUHT pPAagUALlMOHHOTO U3Iy4eHUs. MeToabl M CHUCTEMBI H3MEPEHUs
PaguanoOHHOrO U3JIyYECHHM.

4. Metoabl KOHTPOJIS U U3MEPEHUsI YpOBHEW BUOpauu Ha pabouem mMecte U
OKpY>Karollen cpere.

5. PanoH B HameMm gome.

Kpumepuu oyenxu npu npogeoenuu mexyuje2o Konmpoas 6 popme coobwenus no meme:

OYeHKa «3aumeHOo». CTYJEHT BIIaJeeT TEOPETUYECKUMU 3HAaHUSIMU 110 BCEM Pa3zeiaM

JUCLUIUIMHBL, 00JlajjaeT MPAKTUYECKMMU HaBbIKAMU IPOBEIEHUS 3KCIIEPUMEHTOB, BO3MOXHO,

JIONyCKAaeT He3HAuuTeNIbHble OIIMOKU; CTYAEHT YMEET NPaBUIbHO OOBSCHATH IPUUYHUHBI
IIPOLIECCOB U SIBJICHUM, MILTIOCTPUPYSI OTBET IPUMEPAMH.

OYeHKa «He 3a4meHO»: MaTepuall HE YCBOEH BOBCE MJIM YCBOEH 4YaCTUYHO, CTYICHT
3aTpyJHSETCSl MPUBECTU MPUMEPBl IO pas3fesiaM AMCLUUILIMHBI, IOKa3blBa€T OrPaHUYEHHBIN
00beM 3HAaHWA MPOrpaMMHOTO MaTepualia, HE IIOKa3bIBACT HABBIKOB JKCIEPUMEHTAIbHOM
paboTHLI.

®oHJ OLIECHOYHBIX CPE/ICTB JISl POBEAeHHUS IPOMEKYTOUHOM aTTecTaluu.

[lepeuens BOMPOCOB K AK3aMEHY IO TUCHUIUIMHE:

O6mue Bompockl[ToHATHE HKOIOTMYECKOTO0 MOHHUTOPHHIA, MOHUTOPUHTA OKpY)KaroIen
Cpelbl, MOHUTOPHHTA Ype3BbIYaHBIX cuTyanuii. OCHOBHBIC LIENH, 3a/1a4M, PYHKIIUU, TPUHIIUIIBI
IIPOBECHMUSI.

Knaccudukanus cucrem monutopunra. OOmias xapakTepuCTHKa METOIOB M CPEACTB
KOHTPOJISI Cpe/ibl OOMTaHHUS.

OcoOeHHOCTH NEepeHoca 3arpsA3HSIOINIMX BEIIECTB B Pa3IMUHBIX CpPEJax C Yy4eTOM
OMOTHUYECKUX, PU3NUECKUX, TUPOIIOTHICCKUX U TUAPOXUMHUECKUX (PAaKTOPOB BO3ACHCTBHSL.

MeTozpl aHaJIM3a XUMUYECKOTO 3arpsi3sHeHUs cpesibl oouranus. Kimaccupukaiust MeTo1oB
aHanmu3a — (uU3NYecKue, XUMHUYECKHe, (PU3UKO-XMMHUYecKHe, Ouosjoruyeckue. Bunel mpoo,
NPUHLIMIIBI 0TOOpa NpoOd Tra3oB, >KUIKOCTEH, TBEpAbIX BelIeCTB. MeToabl pas3aeneHus u
KOHIIeHTpupoBaHus. CpaBHUTENbHAs XapaKTepUCTHKa MEeT010B. BbIOOp MeTo1a aHanm3a.
Baxneiimue ananutuuyeckue wmetofsl, peanusyemble B cucreme OI'CHK, mnepcnexktunbl
pa3BUTH aHAIUTUYECKOH Oaszpl. OOIas XapakTepUCTHKA 3JIEKTPOXUMHUYECKUX, ONTHYECKUX,
XpomaTorpaduueckux MeToJ0B aHaiu3a. BelOop cxembl aHanu3a 1 IPUOPUTETHOCTU U3MEPEHUI
KOHIIEHTPALUH 3arpsI3HAIOIINX BELIECTB.

MoHUTOpHHT aTMocdepHOoro Bo3ayxa. OCHOBHBbIE KPUTEPHUHM COCTOSIHUS 3arpsi3HEHUs
BO3AYIIHOro OacceifHa.OpraHu3aius CHUCTEMbl HaONIOJCHMH 3a 3arpsi3HEHHEM aTMocdepsl.
Bupl HaGmroneHui.

[TocTel HaOMrOnEHUI 3a 3arps3HEHUEM aTMoc(epbl: KaTeropuu IOCTOB, OIpeesieHUe
HEOOXOJIMMOr0  KOJINYECTBa IOCTOB  HAONIOAEHWM, BBIOOP MECTOIOJIOKEHHS IOCTOB
HaOJIOCHUH, ONpe/ieIeHNe MEepevHs BEIIECTB, MOJICKAINX KOHTPOIIO, MPOrpaMMbl U CPOKHU
Ha0JI0IeHUH.

Ocobennoctu 0T60pa nMpod Bozmyxa. ObopynoBaHue A oTOOpa mpod. Peskumer orbopa

npoo.

Onpenenenne MeTeONnapaMeTpoOB.

Mertoab!l aHanu3a aTMOC(HEPHBIX TPUMECEH.

Monutopunr ruapocdepsl.llokasarenu xauectBa Bojbl. TpeOoBaHUS K KadeCTBY BOIbI
(X0351ICTBEHHO-TTUThEBAs, TEXHUYECKasl, BO/Ia BOJAHBIX OOBEKTOB). AHAU3 KauyecTBa BOJBI U €ro
OCOOEHHOCTH. TumoBas  ruapoxumuueckass Jjabopatopuss U ee  000pyIOBaHHE.
ABTOMaTH3UPOBAHHBIE CUCTEMBI KOHTPOJISI KAUECTBA 3arPSI3HEHHBIX BO/L.

Cetpb HaOMOIEHUS 32 COCTOSHUEM BOJHBIX 00BbeKTOB. Kareropuu myHKTOB HaOIIOACHUS
u ux 3agaud. [leppoanuHocTs U mporpamma HaOMIOACHUN 32 KAUECTBOM MTOBEPXHOCTHBIX BOJI.

MonuTtopusr noys.Crnenn(uyHOCTh MOHMTOpMHIa nouB. lccienoBaHue 3arpsi3HEHUs
MOYBEHHOT'0 MOKpoBa. KoMIiekcHbIe HaOMI0IEHHS: U3Y4YEeHUE TIPOLIECCOB MUTPAIIMU BEIIECTBA B




cucteMe aTMOC(EpHBIM BO3AYX — IMOYBA — PACTEHUSI — IMOBEPXHOCTHBIC U TPYHTOBBIC BOIBI —
JIOHHBIC OTJIOKECHUSI.

Metonet orOopa TpoO, TOATOTOBKM W aHanw3a Mpo0 mouBbl. lIpencraBneHue
MOHUTOPHHTOBOM HMHGOpMANKK: TaOMUIBI, IMOYBEHHO-TCOXUMUYECKHE KapThl, pa3pessl,
npopuIH.

MOHHTOPUHT _3HEPreTUYECKUX 3arps3HeHuil. JlomycTuMble ypOBHM BO3JCHCTBUSA
AHTPONOTEHHBIX MCTOYHUKOB PA3JIMYHBIX BUIOB H3JIYyYEHHS HA HACEJICHHUE U OKPYNKAIOIIYIO
cpeny. MOHHTOPUHT IIIyMOBOTO, BHOPAIMOHHOTO, PaIHAIMOHHOTO, 3JIEKTPOMAarHUTHOTO H
JAPYTUX BUJIOB U3JIy4CHUH.

MeTo/ibl U CUCTEMBI U3MEPEHUS IIIyMA.

MeTobI KOHTPOJISE M U3MEPEHUS YPOBHEW BHOpaIuy Ha pabodyeM MecTe U OKpYKaromei
cpene.

MeTo/ibl ¥ CpeACTBA U3MEPEHHUS U KOHTPOJISI YPOBHS paIHALUU.

MeToabl  MOHUTOPUHIA  YPE3BBIYAWMHBIX  CUTYallUd  MPUPOJHOTO  XapakTepa.
[IpenBectHuku 3emiuerpsiceHuii. KOHTpoJb 32 HABOJHEHUSIMU M CEJISIMHM, UX MPOTHO3UPOBAHHUE.
KonTpons 3a rpo3amu. KOHTpOsb ¥ IPOrHO3UPOBAHUE YPE3BBIYANHBIX aTMOC(EPHBIX SBICHUIL.
MeTteoponoruyeckie OCHOBBI Pa3BUTHS UPE3BbIUAHHBIX aTMOC(EPHBIX SBICHHH — OypaHOB,
Tall(PyHOB, IlyHAMH, UX MPOTHO3UPOBAHUE.

Kpumepuu u nopmamuswt _kawecmsa oxpyoicaroweti cpedvi. Kpurepun KadecTBa
OKpy>Katoten cpeasl, HopmaTuBbl kauectsa: [IJIK, OBYB, I1/1B, BCB, I1JC, [1I2H. Onenka
KauecTBa MoixydeHHOHM uHpopMmanuu. OnepaTuBHAas UIACHTH(PHUKAIUS aBapUUHBIX CHUTYaIUH.
banku maHHBIX.

Kpumepuu evicmaesnenus oyeHoK Ha IK3amene:

OYeHKa  «OMIAUYHO».TIIyOOKHWE HWCYEPNBIBAIONIME 3HAHUS BCETO  MPOrPaMMHOTO
Marepuaia, JOTMYECKHU IOCIeI0BaTE/IbHbIC, MOJIHBIC, MPABUIbLHBICE U KOHKPETHBIE OTBETHI HA
BOIIPOCHl 9K3aMEHAIIMOHHOTO OwWieTa | JOMOJHUTEIbHBIE BOMPOCKHI; HCIIOJIB30BAaHUE B
HeoOXomuMO Mepe B OTBETaxX TEPMHUHOJOTHH  JUCIHIUIMHBL, TMPEACTaBICHHOW B
PEKOMEHIYeMBIX Y4EOHBIX MTOCOOMIX U JOMOIHUTENBHOM INTEPATypE;

OYEeHKa «XOpouwlo».TBEPABIE M JIOCTATOYHO TIOJHBIE 3HAHHUS BCErO MIPOrPAMMHOTO
Marepuana, nocjiae10BaTelIbHble, IPABUIIbHBIE, KOHKPETHBIE OTBETHI HA MOCTABJIECHHBIE BOIPOCHI
MpU CBOOOTHOM pearupoBaHUU Ha 3aMEUAHUS 110 OTJEIHHBIM BOIIPOCAM;

OYeHKa «y008/1emeopumeibHO» . 3HaHe W MIOHUMaHHE OCHOBHBIX BOIPOCOB MPOTPAMMBI,
HaJIM4YMe HEeCYIIECTBEHHBIX omuoOoK (He 6onee 50%) mpu HECIOCOOHOCTH MX CAMOCTOATEIbHOU
KOPPEKTUPOBKH,

OYeHKa «HeyO0081emeopUmMebHO». HETIOHUMaHHWE CYIIHOCTH U3JIaraéMbIX BOIPOCOB,
rpyOble CyIIECTBEHHBbIE OINMOKM B OTBETE, HEYBEpEHHbIE U HETOYHBIE OTBETHI Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI HK3aMEHATOPA.

OuLeHOYHBbIE CpeAcTBa Ml MHBATUIOB M JIUI C OrPAHMYEHHBIMH BO3MOXHOCTSIMU
3JI0pPOBbSI BEIOUPAIOTCS C YU€TOM MX HHIWBUIYaTbHBIX TICUXO(PU3NIECKIX OCOOCHHOCTEH.

— TpH HEOOXOAMMOCTH WHBAUAAM U JHIAM C OTPaHHUYEHHBIMH BO3MOXHOCTSMU
310POBBS IPEIOCTABISAETCS JOTMOTHUTEIBHOE BpeMs JJIsl TOATOTOBKU OTBETA HA K3AMEHE;

— TpU TPOBEACHUH MPOIEAYPHI OIIEHUBAHUS PE3YIbTaTOB O0yUYEHUS] MHBAJIU/IOB U JIHII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEAYCMATPUBAETCS HCIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHIUBUAYATHHBIMH OCOOCHHOCTSIMU;

— TIp1 HEOOXOIUMOCTH JJIs1 OOYJArOITUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37[0POBBS
U UHBaIUAOB TMpOIENypa OICHUBAHHS pPE3yJIbTaTOB OOY4YEHHS MO AUCHHUILIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO 3TArOB.

[Iponienypa olieHMBaHUSI PE3YNHTATOB OOYUECHMs] MHBAJIUIOB M JIUIl C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSl 10 JUCHUIUIMHE (MOIYNI0) TpeaycMaTpUBaeT MpeaoCcTaBlIeHUE
nHpopManuu B QopMax, amanTUPOBAHHBIX K OTPAHUUYCHUSM WX 3JI0POBbS U BOCHPHATHS
uHpOpMaIUu:

Jlnst v ¢ HapyIIEHUSIMH 3PEHHUS:




— B TIeYaTHOU (popMe yBeTMUEHHBIM MIpU(TOM,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JUJist T1I ¢ HApYIICHUSIMU CITyXa!

— B meyaTHou (hopme,

— B popMe IIEKTPOHHOTO JOKYMEHTA.

J1Jist HI1 ¢ HapYIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO aIlapara:

— B IIeYaTHou Qopme,

— B (hpopMe 3IeKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronmxcs.

5. Ilepeyenn yueOHOM JTUTEPATYPHI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHIA
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CTY/€HTOB BY30B : B 2 KH.: KH. 1 OOBexTsI okpy»katomieit cpeapl. MeTo sl 0T00pa U MOJArOTOBKH
po6. MeTosl paznenenus U koHueHtpupoanus/mon pea. T. H. exosnosoii ; [T. I'. Lromko,
C. I'. Imutpuenko, 3. A. Temepmamen, O. b. Boponora];Kun. 2 Meroasl aHanu3za 00BEKTOB
okpyxatomeit cpenpl/moxa pen. T. H. llexosuosoit ; [M. K. beknemumes, B. M. UBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yH-T uM. M. B. Jlomonocosa ; Kybanckuii roc. yH-T -KpacHonap:
[ApT-Oduc], 2007

Jlng ocBO€HUS TUCUUIUIMHBI MHBAIMIAMU U JIMI[AMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI UMEIOTCS M3JJaHUS B SJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«Jlanp» n «tOpaiiT».

JlonomHUTENBHAS TUTEPATypa:

1.CeBprokoBa, E.A. DOxonoruueckuit MoHUTOpUHT [Tekct]| : y4yeOHMK aJd
aKaJeMUYecKoro OakajgaBpuaTa : Y4eOHHK JJIsl CTY/I€HTOB BY30B, O0YJaIOIIUXCS [0 MHKEHEPHO-
TeXHUYECKUM HampaBieHusM u crenuanbHocTsM / E. A. CesprokoBa ; mox o6mi. pen. B. U.
Kapakesina. - Mockga :FOpaiit, 2016. - 397 c.

2. JImutpenko, B.II. Dxomnormdeckuii MoHuUTOpUHT TexHOchepbl [Tekct] : yueOHOE
nocoOue /s CTyIEHTOB By30B, 00y4aromuxcs 1o HampasieHuto "TexHocepnas 6e3o0nacHOCTD"
(xBanudukauus/crenes - Oakanasp) / B. II. JImurpenko, E. B. CotnukoBa, A. B. Uepnses. -
Wzn. 2-e, ucnp. - Cankt-IlerepOypr [u np.] : Jlans, 2014. - 363 c.

3. bacos, B. M. 3amgauu mo »skojoruu W MeTroauka ux pemeHus : 6omnee 400 3amad c
oTBeTaMH : yueOHoe nocobue / bacos, B. M. —13n. 4-e. — M. : URSS : JINBPOKOM, 2011. —
159 c.

5. XayctoB,A.Il.HopMupoBanue u CHHKEHHUE 3arps3HEHUS OKpY»Karotei cpeabl [ TekcT]
: YUeOHUK AJI aKaJeMHUecKoro OakanaBpuaTa : y4eOHHK JAJisi CTYJICHTOB BY30B, 00Yy4arOIIUXCS
10 €CTECTBEHHOHAy4YHbIM HarpaBieHusM / A. I1. Xayctos, M. M. Penuna. — 2-e u3z., nepepad. u
nom. —Mocksa :FOpaiit, 2017. — 386 c.


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

6. Beromkun A. I'. 3amura OKpy>KamoIIed cpeapl OT IHEPTreTHYECKUX BO3JICHCTBHIA:
yaeOHoe ocobue [utst cTyieHToB By30B /A. I'. Betomkun -M.: Beicmias mkosa, 2010

7. OneHka BO3JICHCTBUSI HA OKPYXAIOIIYI0 cpedy. Dkcneptusza 6e3omacHoctu [Teker] :
y4eOHHMK U MPaKTHKYM Juis OakanaBpuaTta U maructpatypsl / I1. I1. Kykun, E. HO. KonecHukos,
T. M. Konecnukoga. - Mockga :}Opaiit, 2017.

8. Tuxonosa, 1.0. Dkosornueckuii MOHUTOPUHT BOJHBIX 00BEeKTOB [TekcT] : ydueOHOE
nocodue Ay cTyeHToB By30B, / M. O. Tuxonosa, H. E. Kpyunnuna, A. B. JlecsToB. - Mockaa :
OOPYM, 2016. - 151 c.

9. HopmupoBaHue U CHHKEHHE 3arpsi3HEHUs OKpyxaroei cpensl [ Tekct] : yueOHuk s
CTYJICHTOB BY30B, OOYYaIOIIMUXCS IO HAMpaBICHUIO "DKOJOTHUS M MPUPOIOINOIb30BaHue" / 10/
pen. 5. [1. Bumnskosa. - Mocksa : Akagemus, 2015. - 368 c.

10. Morty3oBa, I'. B. Dxosoruuecknii MOHUTOPHHT TIOYB . Y4€OHUK JJIS CTYACHTOB BY30B
/ Mory3oBa, I'. B., Besyrnosa O. C.. - M. | Akagemudeckuii mpoekT : ['ayneamyc, 2007. - 237 c.

11. TlouekaeBa E. 1. Okpyxaromas cpefa u 4eloBek: yueOHoe mocobue aJisi CTYIACHTOB
By30B /E. U. [louekaesa ; mox pen. FO. B. HoBukosa -Poctos-Ha-/lony: ®enukc, 2012

Jl1st ocBOEHUS TUCIUIUIMHBI MHBAIUAMU U JTUI[AMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbS UMEIOTCS U3JJaHHsI B DJIEKTPOHHOM BHUJE B JIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«JTaup» u «OpaitTy.

IMepuoguueckas gureparypa
Poccuiickue  xypHambl: «OKOJOTMs M KH3Hb», «OKOJOTHS MPOU3BOACTBAY,
«be30macHOCTh  KU3ZHENEATSNbHOCTHY, <«OKypHall aHAMUTHUYECKON XUMHH», «3aBOJICKas
nabopaTopus. J[marHocTuKa MaTepragoBy, «AHAINTHKA H KOHTPOJIb.

HNHTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe npodeccuoHalIbHbIe 0a3bl

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

J1IeKTPOHHO-0u0MmoTeunbIe cuctembl (IBC):

1. DBC «FOPAWTyhttps://urait.ru/

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

3. DBC «BOOK.ru» 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/
Hayu4nas snextponnas 6ubnuorexa (HOB)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3alIaHBIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickoi
mwiardopme HayuHbIX xKypHamoB HOMKOHNttp://archive.neicon.ru
7. HanmoHnanpHas 3JIeKTpOHHAs OMOIMOTEKA (IOCTYI K DJIEKTPOHHON OMOIMOTEKE
aucceptanuit Poccuiickoit rocynapcrsennoit oudnmnorexu (PI'B) https://rusneb.ru/
8. DmnektponHas koyuieknus Oxchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.htmi
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/

o kwnE
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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. HWudopmannonHas cucrema "EauHOe OKHO JoCTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

5. Enunas xoyuteknus udpoBeIX 00pa3oBaTebHBIX pecypcoBhttp://school-
collection.edu.ru/ .

Co0OcTBeHHbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U MH()OPMAIIMOHHBIE PeCYPChI

KyoI'y:

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

2. baza y4eOHBIX IUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, MTyOIUKALUN 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITHOHHBIX
obpasoBatenbHbIX TexHomoruihttp://mschool.kubsu.ru;

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

6. MeToauyeckne yka3zaHusi UIA OOYyYalOIIMXCS IO OCBOCHHUIO AUCHMILIHHBI
(MmonxyJis)

VYcnemHoe ocBOeHHE AMCLUUIUIMHBI TPEAINojiaraeT akTUBHOE, TBOPYECKOE YydyacTHe
CTy/ZICHTa BO BCEX BHJAX AayIWTOPHBIX 3aHATHH, a TaKKe IUIAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

Obwue pekomenoayuu

N3yueHne AMCUUILUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKu paboueil mporpamMmel, ocoboe
BHUMaHMEY eI LeJsAM U 3a7jauaM, CTPYKTYpPe U COZep KaHUIO Kypca.

Paboma c koncnexkmom nexyuii

[IpocMoTpUTE KOHCIIEKT Cpa3y IMOCIe 3aHSATHI, OTMEThTE MaTepuall KOHCIIEKTa JICKIIHA,
KOTOpBIM BBI3BIBAET 3aTpyAHEHUs Juid MoHUMaHusA. [lombITaliTech HaAWTH OTBETHl Ha
3aTPyAHUTENFHBIE BOMPOCH], UCTIOIB3YsS PEKOMEHIYEMYIO JHuTeparypy. Ecim camMocTosATeNbHO
HE yJlaloch pa3o0paThCs B MaTtepuaie, chopMyaupyiiTe BOIPOCk U 00paTUTECh 3a MOMOIIBIO K
MIpenojaBaTelto Ha KOHCYJIbTAllUK WU ObKalel JIeKInu.

PerynsipHo oTBoaMTE BpeMs Ul MOBTOPEHUS MPOIIEHHOIO MaTepuala, MpoBepsisl CBOU
3HaHUS, yMEHUS ¥ HaBBIKU 10 KOHTPOJIBHBIM BOIPOCAM.

Buinoanenue nabopamopnuvix pabom

Ha 3anstim momyuute y mpernonaBaTensi rpaduK BBITIOTHEHUs JTaOOpaTOPHBIX padoT.
O063aBeuTech BceM HEOOXOAUMBIM METOIMYECKUM 00ECTIEYEHUEM.

[Tepen mnocemenuem nabopaToOpuM H3y4UTE TEOPUIO BOIPOCA, MPEANOJIAraeMoro K
WCCIIEIOBAaHHUIO, 03HAKOMBTECH C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH PadOTE W TMOATOTOBBTE
MIPOTOKOJI IPOBEIEHUS pabOThl, B KOTOPBII 3aHECUTE:

— Ha3BaHue paboThl;

— 3aroTOBKH TAOJUIL IS 3aII0OJTHEHUS SKCIIEPUMEHTAIbHBIMH JaHHBIMH HAOTI0IEHU;

— ypaBHEHMs XMMHYECKUX PEaKLUi MpeBpamieHii, KoTopbsle OyayT OCYIIECTBICHbI IPU

BBITOJIHEHUH SKCIIEPUMEHTA;

— pacueTHble GOPMYIIHI.

OdopmieHne 0TYETOB JOKHO MPOBOAUTHCS MOCIE OKOHYAHUS PabOTHI B TaOOPaTOpHH.

JUis MOArOTOBKM K 3aluTe OTueTa cielyeT MpOoaHaTU3UpOBaTh SKCIEPUMEHTAIbHBIE
Pe3yIbTATHI, COMIOCTABUTH UX C M3BECTHBIMH TEOPETHUYECKIMH ITOJIOKEHHSIMUA WITH CIIPABOYHBIMU
JAHHBIMH, OOOOIIUTH Pe3yibTaThl MCCIEIOBaHWNA B BHJE BBIBOJOB 10 palboTe, MOATOTOBHUTH
OTBETHI Ha BOIPOCHI, MPUBOJUMBIE B METOJUYECKUAX YKA3aHMIX K BBHIOJHEHHUIO JIAOOPATOPHBIX
pabor.
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B ocBoeHMM  OUCHMIUIMHBI ~ WMHBANUWAAMM U JIMIAMH C  OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU3JIOPOBbSL  OOJIbIIOE 3HAUCHHE UMEET WHIMBUIYyajdbHass ydyeOHas paboTa
(KOHCYJIbTALNK ) — AOMOJIHUTEIBHOE Pa3bsiCHEHUE yueOHOTO MaTepuaia.

I/IHI[I/IBI/II[yaJIbHBIe KOHCYJIbTalUM 110 TMPEAMCTY SBJIAIOTCA BaXHBIM (baKTOpOM,
CHOCOOCTBYIOUMMUHANBUAYAIN3AlMM OOYYEHUSI U YCTAaHOBJIEHHIO BOCIHUTATEIHLHOTO KOHTAKTa
MCKAYNPCIIOAaBaTCiicM U O6yanOHlHMCH HHBAJILJIOM WK JIMOOM C OrpaHUYCHHBIMHA
BO3MO>KHOCTSIMU3/IOPOBBSI.

7. MaTrepuajibHO-TEXHUYECKOeoOecnedeHne 1o JMCUNIInHe (MOIYJII0)

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

VYuebOHble ayAUTOpUU st | Mebenb: yueOHas MeOenb Microsoft Windows;
MPOBEJICHUS 3aHATHI JICKIIMOHHOTO | TeXHUUEeCKHe cpeacTBa O0YUEHHUSL: Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP

VueGHbie ayAUTOPHU s | MebGenb: yueGHas MeGenb Microsoft Windows;
MPOBEICHUS 3aHsaTUil | TeXHUYECKHE CPeaCTBA O0yUESHNUS: Microsoft Office
CEMHMHAPCKOTO THIIA, 'PYIIIOBBIX W | 3KPaH, IPOEKTOP, KOMIIBIOTED
HHIMBHIYATBHBIX KOHCYITTAITHI,
TEKYIETO KOHTPOJIS 5§
MIPOMEXKYTOYHOM aTTecTalluu

VueGHbie ayIUTOPHA st | MebGenb: yaebHas Mmeberb Microsoft Windows;
npoBeneHust 1abopaTopHbIx pabotr. | Texuuueckue cpeactsa obyuenus: | Microsoft Office
(ayn. 242C,252C) MIEPEHOCHOE MYJIbTUMEUIHOE
o0opy0BaHUEe (HOYTOYK,
MIPOEKTOP)

ObopynoBanue:
CIICIHATTM3UPOBAHHAS
nmabopaTopHass  MeOenmb  (CTOJIBL,
CTYJIbsl, IUKa(bl JUI PEaKTHBOB H
o0opynoBaHuU, BBITSDKHBIC
mKkadbI), CcpeAcTBa  MOXKAPHOMH
0e30MacHOCTH U OKa3aHWs NepBOi
MEJMIIMHCKOM MOMOIIIH,
XUMHUUECKast nocyza u
obopyioBaHue,: aHaJIM3aTop
JKUJIKOCTH pH-MeTp-uonomep
Okcnept-001 u Habop
MOHCEJIEKTUBHBIX 3JIEKTPooB; pH-
MeTp-HOHOMEDP Okorect-120;
crniektpodoromerp LekiSS1207 nnm
LekiSS2107 ¢ wnabopoM KrOBeT,
MAarHuTHbBIC MELIaJIKH
(manpumepLekiMS1); BECHI
a"nasmruyeckue BJIP-200, 2 xmacca
TOYHOCTH; AJIEKTPOIUIUTKH MAapKH
«Meuray, mogens 1114/2124 wunnm
apyrue c AHATOTHIHBIMA
xapakTepucTukamu(aya.242c,
252c¢)

VYuebHble ayAuTOpUHN st | KypcoBast pabora He npeycMoTpeHa y4eOHbIM TUIaHOM.
KypCOBOT'O MPOEKTHPOBAHUS
(BBITIOJTHEHUSI KyPCOBBIX PaboT)

Jns  caMoCTOATEeNnbHOM  paboThl  OOydarolUXcs  MPEeIyCMOTPEHBI  MOMEIIEHUS,
YKOMILJICKTOBAHHBIC CHeHHaJIPISI/IpOBaHHOﬁ Me6en1>}0, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOU C
BO3MOXXHOCTBIO TOJKIIOYCHUS K ceTh «MHTepHeT» U o0ecreueHrueM IOCTyla B AIIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.



HanmeHoBanne moMemeHni 1t
CaMOCTOSTEIFHOU pabOTHI
00yJaromuxcs

OCHAIIEHHOCTD TIOMEIICHII TS
CaMOCTOSTENILHOM PaboThI
o0yJaromuxcs

Ilepeuenb TMIIEH3MOHHOTO
MPOTPAaMMHOTO 00CCIICUCHUS

[Tomemienne 1t CaMOCTOSTENBLHOM
paboTsl 00yJaromuxcst (YUTaIbHBINA
3a1 HayuHoit 6nbimoTexn)

Meobenb: yaeOHas meOenb
Kommuiekt  crienuain3upoBaHHOM
MeOeJIn: KOMIBIOTEPHBIE CTOJIBI
Oo6opyznoBanue: KOMITBIOTEpHAst
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKaLMOHHOH
«/lHTEpHET» ©  JOCTYNIOM B
ANEKTPOHHYIO  HMH(pOPMAIMOHHO-
00pa3oBaTEIHHYIO cperny
00pa3oBaTelIbHOW  OpraHu3allvy,
BeO-KaMephl, KOMMYHHKAIlMOHHOE
obopynoBaHue, oOecreynBaroIIee
JA0CTYyl K CECTHU HUHTEPHET
(mpoBoaHOE COEJIHEHUE u
0CCIIPOBOHOE  COCIMHEHHE  II0
texuonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TloMenienne 118 CaMOCTOSTEILHOM
PpaboThI 0OYYAOIIIIXCS

Mebenb: yaeOHas MmebOenb
Kommiekr  cnenuanu3upoBaHHOM
MeOeJn: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAsI
TEXHHKa C IOJKIIOYEHHEM K
nHpopManOHHO-
KOMMYHUKallUOHHOHI
«IHTepHeT» M JOCTYIIOM B
QNEKTPOHHYI0  WH(POPMAIHUOHHO-
00pa3oBaTEIHHYIO cpeny
0o0pa3oBaTeNPHON  OpraHU3allHH,
BeO-KaMephl, KOMMYHHKAIMOHHOE
obopynoBaHue, oOecreyuBaromee
JOCTym K  CEeTH HUHTEPHET
(mpoBoaHOE COEIHEHHUE u
0ecrpoBOJIHOE  COEMHEHHE IO
texnomorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office
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