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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBun ¢ OOII nanpasienust 04.03. 01 Xumus 1e1b10 OCBOCHUSI TUCIUILTAHBI
ABIIIETCS. O3HAKOMJICHHE C MPUHIMUIAMH, METOJaMU U YCTPONCTBAMHU, NPUMEHSEMBIMH MpHU
KOHTPOJIC COCTOSIHHSL Cpelbl OOWTaHWs; METOAAMH TPOTHO3HPOBAHUS OIKOJIOTHYCCKON
00CTaHOBKM M YpE3BbIUAWHBIX CHUTYalMil; MOArOTOBKA CIELUUATNCTOB K y4YacTHIO B HAay4HO-
HCCJICIOBATEILCKOM IeATEILHOCTH B 00J1aCTH MOHUTOPHHTA CPEbl OOUTAHUSI.

1.2 3apauy AMCHUILIUHBI.

- BBECTH CTYJIEHTOB B Kpyr MNpoOJieM, CBSI3aHHBIX CO CPEACTBAMHU HAOJIOJICHUS H
KOHTPOJISI U METOJTUICCKIMHI OCHOBaMH OIIEHKHU U MPOTHO3a COCTOSIHUSI CPEIbl OOUTAHMUS;

- 1aTh 00y4aeMbIM TEOPETHYECCKHE 3HAHMS M MPAKTHUYCCKUE HABBIKH, HEOOXOIUMBIC IS
BBIOOpPAa METOJIOB OCYIICCTBICHUS MOHHTOPHHTAa W TPHUOOPOB KOHTPOJS CpeIbl OOUTAHWS;
MIPOTHO3UPOBAHUS IKOJOTHUECKON 00CTAHOBKH M YPE3BhIYAHBIX CUTYAIUH.

1.3 MecTo AucunnInHbl (MOIyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

JucuuumHa «MOHUTOPHHT Cpelsl OOWTaHHMS»  OTHOCHUTCS K BapHaTUBHOW YacTh
bnoka 1 "{uctumuiunsl (Moaynu)" y4eOHOTO MIaHa.

Nzyuenune nucuummivabl « MOHUTOPUHT CPellbl OOUTAHUS) PACIIUPSIET 3HAHUS CTYJCHTOB
B 00lIaCcTH eCTECTBO3HAHMSI M CHOCOOCTBYeT (HOPMHUPOBAHUIO npodeccnoHambHbIX
KOMIIeTeHIIMK. B Kypce mpociexuBaercsds TecHass CBfA3b C€O BCEMH pasjejaMu
ecTtecTBO3HaHMA. [Ipy u3ydeHMM NaHHON AMCHUIUIMHBI HUCIOJIB3YIOTCS 3HAHUS, MOJYyYEHHBIE
CTyICHTAMH B pas[enax aHaJUTHYeCKOH, KOJUIOMJHOH, (U3MUECKON XUMHH, XHMHUU
OKPY’KaroIlle cpebl.

1.4 IlepedyeHb NMIAHMPYEMBbIX Pe3yJbTATOB O0Oy4YeHHsI MO AUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

N3ydenne nanHON yuyeOHON AMCIUILIMHBI HAPaBICHO HA (POPMUPOBAHUE Y 00YJAFOIINXCS
obmenpodeccnonanbHbIX/mpodeccuonanbibix Kommerenwii (OITK/TIK)

No Nunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIUTUTMHBI
[y, | KOMIET | KOMIETEHIHH (vmm eé 00yyaroImuecs 10JKHbI
" | eHumnm 4acTu) 3HATh YMETh BJIaJIeTh
1. OIIK-1 | cnocoOHOCTBIO TEOPETUYECKHE | HCIOIb30BaTh | HaBbIKAMU
HCII0JIb30BATh " 3HAHUS B | IPAaKTUYECKOTO
MOJIyY€HHbIE 3HAHMS | METOJI0JIOTHYE | 00JacTH IPUMEHEHUS
TEOPETUYECKHX OCHOB | CKME€ OCHOBBI | COBPEMEHHBIX | COBPEMEHHBIX
(GyH1aMeHTaJIbHBIX JUCLUIUIMHBI, | METOJIOB AQHAIUTUYECKUX
pa3fesnoB XUMHM TP | 3HATh aHaJM3a Ul | METOJIOB K
pelieHnn HAIpaBJIEHUsl | UCCIIEJIOBAHMS | aHAIMU3Y
npo¢ecCHOHATBHBIX pa3BUTHSA IIPOLIECCOB, 00BEKTOB
3a1a4 COBPEMEHHBIX | IPOTEKAIOLIUX | OKpYXKarouleH
AJIEKTPOXUMHY | B CIIOXKHBIX | Cpelbl
€CKUX METOJIOB | CHCTEMax u
aHaJIN3a; KOHTPOJIS
coJiep>KaHus
KOMIIOHEHTOB B
o0BeKTax
OKpYy>Karolen
CpeJibl
2. IIK-11 | BnajeHueM HaBBIKAMU | CTPYKTYPY M | COCTaBIATb HaBbIKaMU
TJTAaHUPOBAHUS 1 | GyHKIIMOHAT IJIaHbl paboThI, | MIIAHUPOBAHUS




Ne WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMIETeHIHH (nmm e€ 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIAJIeTh
OpraHm3aiyy padoOThl | AHATUTHYECKUX | PACIIPENCTATh | U OpPTaHW3aIUN
CTPYKTYPHOTO CITYX)0 U | 00s3aHHOCTH U | pabOTHI
MOJIpa3ICICHUS UCTIBITATEb- OTBETCTBEHHOC | CTPYKTYPHOTO
HBIX J1a0opaTo- | Tb PAOOTHUKOB | OJPa3ACIICHUS
puUid Ha Mpo- CTPYKTYPHOTO
MBIIIEHHBIX MO/Ipa3/IeICHUS
PEPUSATHSIX
3. [IK-12 | cnocoOHOCTBIO TIPUHITATIBI OTIpENIETIATh HaBBIKAMHU
MPUHUMATH PEIICHUsT | pa3padoTKu OTBETCTBCH- IPUHSTUS
B CTaHJAapTHBIX JOJIKHOCTHBIX | HOCTh U pelieHui B
CUTyaIusix, OpaTh HA | MHCTPYKIHW U | OLICHUBATH COOTBETCTBUHU C
ce0st OTBETCTBEHHOCTH | IOKYMEHTHU- MOCTIEICTBUS peraamMeHToM
3a pe3yabTaT POBaHHBIX TIPUHSTHIX paboThI
BBITIOJTHEHUS 3a/IaHUN | IPOLIEITYp, penreHui 9KOAHAIUTUYEC
perJIaMeHTH- KOH CITy>KOBI
PYIOIHKX
pabory
HKOAHAIUTUYEC

KOM CJIy>KOBI

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0mass Tpyno€MKOCTh AUCUMIUIMHBI cocTaBiaser 4 3au.en. (144 wyacoB), wux
pacripeielieHue 110 BUJiaM paboT MPeCTaBICHO B Ta0IHLIE.
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)

7

KonTtakTHas padoTa, B TOM YHcJI€:

AyIuTOpHBIE 3aHATHS (BCEro) 90 90

3aHsATHUS JIEKITMOHHOTO THIIA 36 36

JlaGopaTopHble 3aHATHS 54 54

3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, MPAKTHUECKHE

3aHATHSA) B -

HWNnas koHTaKkTHas1 padoTa

Kontposs camocrosarensHoil padotsl (KCP) 2 2

[Tpomexyrounas arrectanus (MKP) 0,3 0,3

CamocTosiTe/IbHAsi padoTa , B TOM YHCJIe

Kypcosas pabota — —

[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaia 15 15

BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA 10 10

COO00IIIeHNH, Mpe3eHTalni)

Pedepar — —

[ToaroToBka K TEKylieMy KOHTPOJIIO

KonTpoJn:

IToaroToBKa K 3K3aMeHy 26,7 26,7

O01as Tpy10eMKOCTh yac. 144 | 144

B TOM 4MCJIe KOHTAKTHasA 923 | 923
padora




\3aq.ezl. \ 4 \ 4 | | \ \

2.2 CTpyKTypa IMCHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pazgenbl (TeMbl) AUCIUTUIMHBI, U3y4aeMble B _/ CEMECTpe

KoanuectBo yacoB
Bueayaut
No HammenoBanwne paznaenos (Tem) Beero Ays;Tg)T[;Haa opHyaa
pabora
J | 113 JIP | CPC
1 2 3 4 5) 6 7
1. |BBeneuue 4 2 2
5 MOHHUTOPHHT XUMUYECKOTO 3arPsI3HEHUS CPEIbI 81 | 22 16 13
obuTaHus
3. |MOHHMTOPHHT YHEPIEeTHYCCKUX 3arPsI3HCHUM 4 2 2
4 MeTtoabsl MOHUTOPHUHIA YPE3BBIYANHBIX CUTYaLUN 6 4 2
MIPUPOTHOTO XapaKTepa
5 Kputepun u HOpMaTHBBI KA4eCTBA OKPY KAIOIIEH 16| 4 8 4
cpeibl
5 CucTemMbl TUCTAHIIMOHHOTO KOHTPOJISI CPEJIbI 4 9 9
" |oOuTaHHs
Hmozo no oucyuniune: 115 | 36 54 25

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUILIAHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

HanmenoBanue pasaciia

dopma
Coneprxanue paszena (TeMbl) TEKYLIETO

(Tempr)
KOHTPOJIS

2 3 4

1..Beenenue [Ipenmer u conepkaHue AUCUUILUIMHBI, LIEA U YO

3ajjauu.
ITonsatue 9KOJIOTHYECKOT'O MOHHTOpPHHTIA.
OcHOBHBIE 1IeNH, 3a7auyd, (YHKIUH, MPUHLIUIBI
MIPOBEAEHUS. Knaccudukanus CHCTEM
MOHUTOPHHTA.
Oco0eHHOCcTH ~ TepeHoca  3arpsA3HSIOLINX
BEIIIECTB B pa3IMYHbIX Cpelax.

2.MOHUTOPHHT XMMHUYECKOTO| MeToapl aHalM3a XWMHUYECKUX 3arps3HEHUH K1
3arpsA3HEHUs cpeabl|cpenpl  obuTaHus. BpiOop Merona aHanmmMza U
oOuTaHus MIPUOPUTETHOCTH 3arpsI3HAIOIINX BEIIECTB.

MoHuTOpUHT aTMOC(epHOro BO3/yXa.
MounuTtopuHr rugpocdepsl.

MOHUTOPHUHT TIOYB.

PacyeTHbII1 MOHUTOPUHT Cpe/ibl OOMTaHMSL.

3.MoHUTOpHHT Jonyctumble YPOBHU BO3JICUCTBUSA K2
SHEPTreTHYECKUX AQHTPOIIOIE€HHBIX MCTOYHUKOB DPa3IUYHBIX BHJIOB
3arpsAA3HEHUN U3JIy4CHMS HA HACEJICHUE U OKPYKAIOIIYIO CPENy.

MOHHMTOPUHI  IIYMOBOTO, BHOpPaIOHHOTO,




pPaaualOHHOTO, AJEKTPOMAarHUTHOTO W JPYTUX
BHJIOB U3JIYYCHUMU.

4. Metoabl Monutopunra| IIpenBectHuxu 3emnerpsacenuil. Konrtpons 3a K2
YPE3BBIYAMHBIX  CHTYalMH HaBoXHEHMSAMU M CEISMH, MX IPOTHO3MPOBAHHUE.
IpUPO/THOTO XapakTepa KoHTpous 3a rpo3zaMu.
Mereoponorunueckue OCHOBBI pa3BuTHUsA
Ype3BbIUAHBIX ~ aTMOC(EpHBIX  SBJICHUH  —
OypaHoB, TaiipyHOB, LlyHaMH, ux
IIPOTHO3UPOBAHUE
5.Kpurepun u HopmaTuBbl| Kpurepun KadecTBa OKpYyXkarolled Cpemsl, K2
KadecTBa okpyxatonieii| Hopmatusl kadectBa: [1/IK, OBYB, I1JIB, I1/C,
cpeasl BCB, I1/12H.
Nudopmanmonnsie cern. Opranumsanust ['HC,
UX CTPYKTypa M UCIOJIb30BaHUE B CHUCTEMAX
MOHUTOPHHTA.
6./CuctemMbl AMCTAaHIIMOHHOTO| MeToAbpl  JUCTAHIIMOHHOTO  30HAMPOBAHUS K2
KOHTPOJIS cpesibl oouTanus |3emiau. JIMCTaHIMOHHBIM KOHTPOJIb BO3IYIIHOTO
OacceiiHa. JIMCTaHIMOHHBIM KOHTPOJIb BOJHOMU
cpenbl. JIMCTaHLMOHHBIE CPEACTBA KOHTPOJIA
pamuanoHHONH OOCTaHOBKM. JlMCTaHIIMOHHBIE
CpeAcTBa  KOHTpPOJIL 33  Ype3BbIYAWHBIMU
CUTYaLUSMHU. KonTpons 3arpsi3HEHUs
OKOJI036MHOI'0 KOCMHYECKOI'0 IPOCTPAHCTBA.
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
HaumenoBanue . Popma
Ne Temaruka npakTHYECKUX 3aHATHH (CEMUHApPOB) TEKYILEro
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1. 3aHsATHsI CEMUHAPCKOTrO TUIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HanmenoBaHue 1a60paTopHBIX paboT TEKYIIETO
KOHTPOJISI
1 3 4
1. |ConmepxaHue pacTBOPEHHOTO KHUCIOpoJa B TMPUPOAHBIX Boaax, kak| Oruer mo JIP
JTUMUTHPYIOIINN [TOKA3aTelb UX KayecTBa
2. |OnpeneneHue 3ambUICHHOCTH aTMoc(epHOro Bosayxa Ha Ttepputopuu| Otuer mo JIP
JKUJIBIX 3aCTPOEK.
3. |YMmeHbmieHne conepaHus XxJopodwiia B JTUCTEIX pacteHuid —| Ortuer mo JIP
OMOMHIIMKAIIMOHHBIH ~ MpPHU3HAK HEONArompUSATHBIX YCIOBUH CpeIbl.
Omnpenenenne xjgopoduiiia B JIUCThAX POTOMETPUUECKHM METOIOM.
4. |[InanupoBaHHe U MpoBeeHHe oToopa npobd nouskl. [loaroroska obpasznos| Otuet no JIP
MOYBHI K aHAJIU3Y.
5. |Obmas xapakrepuctuka mouB. Ormpenenenue pH, menoynoctu,| Otuer no JIP
KHCJIOTHOCTH, COJIep’KaHusl KapOOHATOB.
6. |Omnenka miomopoaus mous. a) OnpeneneHue a3oTa HUTpATHOTO B mouBax| Oryer o JIP

MNOTCHIUUOMETPHUICCKUM MCTOJJOM.




7. |Onenka miogopoaust mous. 0) Onpenenenne odmiero gocdopa B mousax| Oruer no JIP
METOJIOM CIIEKTPOPOTOMETPHH.

8. |Ouenka niaogopoaust MOuB.
METOJaMH CIIEKTPO()OTOMETPUH U THTPHUMETPHH.

B) Omnpenenenue rymyca B no4sax no Topuny| Ortuet no JIP

9. |Onpenenenne HeHTENPOAYKTOB B TIOUBE Ortuer nio JIP

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), pacuernoro 3amganus (P3), Hanucanue
pedepara (P), acce (3), komnoksuyM (K), tectupoanue (T), yctabiii onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHenue KypcoBbIX paboT He MPEAyCMOTPEHO.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSTEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON paboThI
1 2 3
1 [[Ipopabortka yueOHOro| Tomamosa, O.B. Xumwus okpyxaromei cpeasl [DIeKTPOHHBIH
(TeopeTuyecKoro) pecypc] : yue6. mocobue / O.B. Tomanosa, JI.A. [lumHeBa. —
MaTepuaia OnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2017. — 160 c. —

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

OOBEeKTHl  OKpyXaroled Ccpeabl W HMX aHaJTUTHYCCKUU
KOHTpOJIb: yueOHOe mocoOue AJisi CTYIeHTOB BY30B : B 2 KH. KH.
1 OOBEKTHI OKpYXKAIOMICH cpeibl. MeToabl 0TOOpa U TIOJTOTOBKH
po6. MeTozpl pazeneHus U KOHLeHTpupoBaHus /mox pea. T. H.
[llexoBuoBoit ; [T.I'. Ionko, C.I'. dmurpuenko, 3.A.

Temepaames, O.b. Boponosa] ; Kybanckuii roc. yH-T —
Kpacuomap; Mock. roc. yu-T um. M. B. JlomonocoBa: [ApT-
Oduc], 2007

OOBEeKTH  OKpyXaromed cpeabl W HX aHaJTUTUYCCKUU
KOHTPOJIb: yueOHOe nmocoOue i CTyIeHTOB BYy30B : B 2 KH. KH.
2 Meroapl aHanu3a 00BEKTOB OKpY»Karolie cpenpr/moa pea. T.
H. IlexoBuosoii ; [M. K. beknemumes, B. M. UBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yu-T um. M. B. JlomoHocoBa ;
Ky6anckwuii roc. yu-1 -Kpacnonap: [Apt-Oduc], 2007

2 |[ToaroroBka K TEKymeMy
KOHTPOJIIO

Tomnanosa, O.B. Xumus oxpyxaromeid cpenbl [DIEeKTpOHHBIN
pecype] : yue6. mocobue / O.B. Tomanosa, JI.A. IlumHeBa. —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2017. — 160 c. —
Pexxum noctyma: https://e.lanbook.com/book/90852

OOBeKThl OKpyXawIled cpeapl © HMX aHAIUTHYECKUH
KOHTpOJIb: yueOHOe mocoOue AJisi CTY/IeHTOB BY30B : B 2 KH. KH.
1 O6wexThI OKpysKaroliei cpeasl. MeTo bl 0TOOpa U MOATOTOBKH
po0. MeToas! paneneHus U KOHIEHTpupoBaHus /mox pea. T. H.
[llexoBuoBort ; [T.I'. Ionko, C.I'. dmurpuenko, 3.A.
Temepmame, O.b. Boponoma] ; Kybanckuii roc. yH-T —
Kpacnonmap; Mock. roc. yu-t um. M. B. JlomonocoBa: [Apt-
Oduc], 2007

OOBeKThl OKpyXawIled cpeasl M HX  aHAIUTHYECKUN
KOHTpOJIb: yueOHOe nmocoOue AJisi CTY/IeHTOB BYy30B : B 2 KH. KH.




2 Metonpl aHanmm3a 00BEKTOB OKpYXKaromiel cpenbl/moa pen. T.
H. IlexoBuosoii ; [M. K. beknemumes, B. M. UBanos, C. B.
MyrunoBa u np.] ; Mock. roc. yu-t uMm. M. B. JlomoHoOcOBa ;
Ky6anckwuii roc. yu-T -KpacHomap: [Apr-Oduc], 2007

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFpaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlist L ¢ HapyLIEHUsIMHU CIlyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIEeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcsi.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

B cootBerctBum ¢ tpedboBanusmu ®I'OC BO peanuzaius KOMIETEHTHOCTHOTO MOJAX0AA
IpeaycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpOLeCCe aKTHBHBIX UM HWHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHATUM.

Opranuzanus u3yd4eHUs MaTepuanga Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NEeSITEIPHOCTHOTO TOAXO0Ja M TOATAIHOTO (POPMUPOBAHMSI YMCTBEHHBIX ACUCTBHM. Jlekmmu u
na0opaTOpHble 3aHATUS CHOCOOCTBYIOT (OPMHPOBAHUIO Yy CTYICHTOB 0a30BbIX 3HAHMIA,
OCHOBHBIX MBICIUTENbHBIX OIEpaliii, pa3BUTUIO JIOTMKHU. JIeKIMuM HOCAT MOTHUBALMOHHO-
IIO3HABATENIBHBIA XapakTep; JIAOOpaTOpHbIE 3aHATUS SBISIOTCS CaAMOCTOSATENBHBIMU U HMMEIOT
po0JIEMHO-TIONCKOBBIM  xapakTep. Ilpu BbImoiaHeHMM 1abOpaTOpHBIX paboOT peanusyercs
TBOpYECKas  JEATEIbHOCTb  CTYJEHTa, pa3BUBACTCd KOMMYHUKAaTHUBHas  CIIOCOOHOCTb,
pa3BUBAIOTCS  HaBBIKM  apryMEHTHUPOBAaHHO  BbIpa)kaTb CBOM  MBICIM U HaBbIKU
HKCIIEPUMEHTAIbHOM paboThI.

Jnst moBeimieHust 3¢G@GEKTUBHOCTH y4eOHOTO TMpOIecca HCIONB3YIOTCS CIETYIOIINE
o0Opa3oBaTesbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbIE Ha
(dopMHpOBaHHE CHCTEMBl 3HAHWH, 3allOMUHAHWE M CBOOOJHOE OMNEPUPOBAHME UMM, METO]
NpoOJIEMHOTO M3J0XKEHUs] Marepuana. J[is ycrnemrHoro OCBOEHHS IUCHUIUIMHBI CTYAEHTaM
HE00X0/IMMO OBJIQJIETh HaBBIKAMHU MPOBEJICHHs MOMCKa HEOOXOAMMOM HayyHON MH(pOpMaLuu B
¢donnax O6ubmmuoreku. s 3akpersieHus MOJIYyYeHHBIX TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX
HaBBIKOB U C L1€JIbI0 MPO(ECCHOHANBHOM OpUEHTALUU IPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCUH Ha
HOPENNPUATHIX TOPOJa.

ITpu BeInosHEHNH 7a00PaTOPHBIX pabOT U BO BPEMsI CAMOCTOATENbHOM pabOThI CTYIEHTHI
IPOBOAAT Pa300p MPaKTHMUECKUX 3a/lad KaK CaMOCTOSITENIbHO, TaK M pEelIatoT MpoOJIeMHbIE
CUTYallUU B COCTAaBE MaJIbIX TPYIIII.

JUis MHBaNIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBSl PEAU3YIOTCA
UHIUBUYalIbHBIE  00pa3oBaTelbHbIE  TEXHOJIOTHH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
WHAUBUAYAIM3UPOBATh COJEp)KAHUE, METOAbl U TEMIbl y4eOHOW JeATeIbHOCTH HWHBAIHIA,
BHOCHUTH BOBpEMSI HEOOXOIUMbIE KOPPEKTUBBI, KaK B JACATEIbHOCTb CTYCHTa-UHBAINIA, TaK U B
JEeSTEIbHOCTD MPENo/1aBaTes.

JUig JnI ¢ OrpaHWYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsSI IIPELYCMOTPEHA OpraHU3alUs
KOHCYJIbTAIMH ¢ UCIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.
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4. OueHo4YHbIE CPeACTBA AJIS TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTecTALMH.

4.1 ®oHA OLIEHOYHBIX CPEeICTB /I MPOBeeHHs] TeKYIero KOHTPOJIS.

[TpumepHBIi TIepeueHb BOMPOCOB, 0OCYKIAEMBIX TPHU 3alIUTAX JIA0OOPATOPHBIX PaboT,
YCTHOT'O ONpPOca U JJIsl MOJTOTOBKU K KOJUIOKBUYMAaM.

4.1.1 Ilpumep BompocoB K jabopaTopHoii pabore «CoaepkaHue pacTBOPEHHOTO
KHCIIOPOJ1a B IPUPOJIHBIX BOJIAX, KaK JIUMUTHPYIONIUH TIOKAa3aTellb UX KAueCTBaY:

1. OnummuTe reoJOru4ecKuii KpyroBOpOT KUCIOPOAa B OKpYXKaroLiei cpee.

2. OnwumuTte OMOTEOXUMUYECKUI KPYTOBOPOT KHUCIOPOa B OKPYKaIOIIeH cpefe.

3. HazoBuTe myTH MOCTYIUIEHUS U PACXOI0BAHUS KUCIOPOa B IPUPOIHBIX BOJAX.

4. Ha30BUTC HOpMATHB, pErIAMEHTHUPYIONIMH KAadyeCTBO MPHPOJHBIX BOJ  TIO
COJIEP>KaHUIO B HUX PACTBOPEHHOTO KUCIIOPOAA.

5. Kakwue TpeOoBaHUS MPEABABISAIOTCS K OTOOPY IPOO MPHUPOIHBIX BOJ MPHU KOHTPOJIE
COJIEp>KaHusl PACTBOPEHHOTO KUCIOPOIa B HUX?

4.1.2 TIpumep BOMPOCOB JIsl YCTHOT'O OMpoca

a) Llenu 1 3a1a4n YKOJIOTHYECKOTO KOHTPOJIS.

6) Llenu 1 3a7a4n SKOJIOTMYECKOTO MOHUTOPHUHTA.

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

4.1.3 IIpumep BapraHTa KOJUIOKBHYMa 2

Bapuanr 1.

1. Mereoponorndeckue OCHOBBI PAa3BUTHUSL UPE3BBIYANHBIX aTMOC(EpPHBIX SBIECHUN —
OypaHoB, TaiihyHOB, iiyHamu. [IporHO3HpOBaHNE YPE3BBIYANHBIX aTMOCPEPHBIX SBICHUH.

2. CaHUTapHO-TUTUEHUYECKHE HOPMATUBBI Ka4eCTBa OKPYKAIOIICH CPEbI.

3. IMCTaHUIMOHHBINA KOHTPOJIb BOJAHOM CPEIbI.

Kpumepuu oyenku npu nposedenuu meKyujeco KOHMPOIs 8 @opme  KOHMPOIbHOU
pabomul, KOLIOKEUYMA:

OYeHKa «OMAUYHO»: TIYOOKHWE WCUEPIBIBAIONINE 3HAHHUS BCEr0 IPOTPAMMHOTO
MaTepuaia, JIOTUYECKU IMOCIeN0BaTeNbHbIe, MOJTHbIE, MPABIIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl IK3aMEHAIIMOHHOTO OujieTa ¥ JOTOJHHUTENbHBIE BOIPOCHI;, HCIOJIB30BAHUE B
H€06XOI[I/IMOI\/’I MEPE B OTBETax TEPMHUHOJIOTUHA JAUCIHUIIIINHBI, HpCHCTaBHCHHOﬁ B
PEKOMEHIYeMbIX Y4eOHBIX TOCOOHSIX U JONMOTHUTENBHOM TUTepaType;

OYeHKa «XOopowioy: TBEPABIE W IOCTATOYHO TIOJHBIE 3HAHHWS BCETO MPOTPAMMHOTO
Matcpualia, nmocCjICaA0BaTCIbHBIC, MPAaBUJIbHBIC, KOHKPETHBIC OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHL
MpU CBOOOTHOM pearupoBaHUU HA 3aMEYaHUs 10 OTAEIBLHBIM BOIIPOCAM;

OYeHKA «Y0081emeopumenbHo»: 3HaHUE U TIOHUMaHWE OCHOBHBIX BOIIPOCOB TPOTPAMMBEI,
HaJM4HMe HEeCYIIeCTBEHHBIX ommOoK (He Oonee 50%) mpu HECTTOCOOHOCTH MX CaMOCTOSTEIbHON
KOPPEKTUPOBKH;

OYEeHKA «Hey0081em8OpUmMenbHo»: HETIOHUMaHUe CYIIHOCTH H3JIaraéMbIX BOIIPOCOB,
rpyOble CYIIECTBEHHBIE OINMOKM B OTBETE, HEYBEPEHHbIE U HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI K3aMEeHATOPA.




4.1.4 Temsl cooOmieHn# 1Mo pazaeny «MOHUTOPHHT SHEPTETUUECKHUX 3arpsI3HEHUIN»:

1. MOHUTOPHUHT HTYMOBOTO U3JTy4eHUsI. METOIbI M CUCTEMBI U3MEPEHUS IIyMa.

2. MOHUTOPUHI >JEKTPOMArHUTHOIO W3JIy4dyeHUs. MeToAapl U CHUCTEMBI H3MEPEHMS
AJIEKTPOMArHUTHOTO U3JIy4YCHHUS.

3. MOHUTOPHUHI pPAJMALMOHHOIO M3JIy4eHHs. MeToapl U CUCTEMBbl HU3MEPEHUs
pagvanoOHHOTO U3J1y4YEHUN.

4. Metonpl KOHTPOJST M H3MEpEHUs YpoBHeW BuOpanuu Ha paboyeM MecTe U
OKpY>Karollen cperie.

5. PagoH B HaIleM qoMe.

Kpumepuu oyenku npu npogedenuu mexywe2o Koumpois 8 popme coobujeHus no meme:

OYeHKa «3aumeHo»: CTYICHT BIIQJIEET TCOPETUYECKHMMHU 3HAHUSMHU IO BCEM pasjesiamMm
JTUCITUTUIMHBI, 00JIaJaeT MPAKTHYECKUMU HABBIKAMHU IPOBEICHUS SKCIIEPUMEHTOB, BO3MOXKHO,
JOTYCKAaeT HE3HAYUTEIIbHBIC OIMUOKH; CTYJEHT YyMEET TMPaBUIBHO OOBSICHATH TMPUIHHBI
MIPOIIECCOB U SIBJICHUH, HJUTFOCTPUPYS OTBET IPUMEPAMHU.

OYeHKa «He 3aumeHOo»: MaTepual He YCBOCH BOBCE WM YCBOEH YaCTHYHO, CTYIIEHT
3aTPYIHSAETCS MPHUBECTH IPUMEPHI MO pa3jeiaM IUCHUIUIMHBI, TIOKAa3bIBACT OrPaHUYCHHBIN
00beM 3HaHWI MNPOrPAaMMHOTO MaTepualia, HE IOKa3bIBACT HABBIKOB SKCIICPUMEHTAIBLHON
paboTHI.

4.2 ®oHJ1 OLIEHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOUHOI aTTeCTAIlUH.

[lepeueHs BOMPOCOB K SK3aMEHY MO JUCIUILINHE:

O6uue Bomnpockl. [ToHsATHE IKOIOTHYECKOr0 MOHUTOPUHIA, MOHUTOPUHIA OKPY’KatoIeH
Cpebl, MOHUTOPHHTA Ype3BbIYAHBIX cUTyaluii. OCHOBHBIC LIENH, 3a1a4H, PYHKIIUU, PUHIUIIBI
IIPOBEJICHUSI.

Knaccudukanus cucrem moHuTopuHra. OOmas xapakTepUCTHKAa METOJIOB M CPEJICTB
KOHTPOJISI CPEe/Ibl OOMTaHMUS.

OCOoOCHHOCTH TIepeHOCca 3arps3HSIONMX BEIIECTB B PA3JIMYHBIX Cpelax C Y4ETOM
OMOTHUYECKUX, PU3UUECKUX, THIPOJIIOTHIECKUX U THAPOXUMHUECKUX (PaKTOPOB BO3JEHCTBHUS.

MeTtoapl aHanM3a XUMHUYECKOrO 3arpsisHeHUs cpeabl obutanus. Kiaccudukanus
METO/IOB aHanu3a — (QU3UYEcCKue, XUMUYecKue, (hU3MKo-XUMHUYeckue, Ouosornyeckue. Bujsi
po0, TpUHLUIIBI 0TOOpa Mpod ra3oB, KUJIKOCTEH, TBEPABIX BeIIECTB. MeToAbl pa3/ieleHus U
KOHIIEHTpUpoBaHusi. CpaBHUTEIbHAS XapaKTepUCTHKa MeTO10B. BpiOop MeTo1a aHanm3a.
Baxneiimue anamuTHueckue Meronbl, peanusdyemble B cucteme OI'CHK, mnepcnexkTtuBb
pasBUTHs aHAINTHYECKOW Oa3pl. OOLIast XapaKTEepUCTHKA 3JIEKTPOXUMHMUYECKHX, ONTHYECKHUX,
XpomaTorpauueckux METOJ0B aHaau3a. BeIOOp cxeMbl aHamu3a U MPUOPUTETHOCTH U3MEPEHUN
KOHIIEHTPALUH 3arpsi3HSAIOIINX BELIECTB.

MounuTtopuHr atmocdepHoro Bo3ayxa. OCHOBHbIE KPUTEPUM COCTOSIHUS 3arps3HEHUS
BO3AyIIHOro OacceiiHa. OpraHu3anus CUCTeMbl HAOJIOJEHMH 3a 3arps3HEHUEM aTMochepsl.
Buapl HabmroneHui.

IToctel HaOMrOAEHUI 3a 3arpsi3HEHUEM aTMOC(Ephbl: KaTeropuu IOCTOB, ONpeAeeHHe
HEOOXOJUMOr0  KOJMYECTBA IIOCTOB  HAONIOJEHWH, BHIOOP MECTOMOJIOKEHUS IOCTOB
HaOJroIeHuil, orpe/ie/ieHue NepedHsl BEIECTB, MOAJESKAIINX KOHTPOJIO, IPOrpaMMbl M CPOKHU
HaOJIFO JEHUIA.

Ocobennoctu oTO0pa mpod Bozayxa. Ob6opynoBanue A oToopa mpobd. Pexxumbr oTrbopa

poo.

Onpenenenne METEONapaMeTpPOB.

Mertoap! ananm3a aTMOC(hEpHBIX TPUMECEH.

Mounwutopunr ruapocdepsl. [Tokazarenn kadectBa BoJbl. TpeOoBaHMS K KaueCTBY BOJIBI
(XO3sIICTBEHHO-TIMTHEBAS, TEXHUUYECKAsI, BOJIA BOAHBIX 0OHEKTOB). AHAIN3 KAYECTBA BOJIBI U €T0




0COOEHHOCTH. TumoBast  ruzpoxumuyeckas Jadoparopus U ee  00OpyHOBaHHE.
ABTOMAaTU3UPOBAaHHBIE CUCTEMBI KOHTPOJIS KaUeCTBA 3arps3HEHHBIX BOJ.

CeTb HaOMIOZCHNUS 32 COCTOSIHUEM BOIHBIX 00BEKTOB. Kareropuu myHKTOB HAOIIIOICHHS
U ux 3a1a4u. [lepuonudHocTs ¥ nporpamMma HabIOAEHNHN 33 KaU€CTBOM IIOBEPXHOCTHBIX BOJ.

MonuTopusr noys. CrenupuyHOCTh MOHUTOPHHTA 1MO4B. VccienoBaHue 3arpsa3HEHUs
IOYBEHHOI' 0 IOKpoBa. KomIuiekcHble HaOII0A€HUS: U3yUeHHE ITPOLIECCOB MUTPALUY BEIIECTBA B
cucreMe aTMOC(hEepHbI BO3AyX — MOYBA — PACTEHUS — MOBEPXHOCTHBIE U TPYHTOBBIE BOJBI —
JIOHHBIE OTJIOXKEHUS.

Mertoabl orbopa mpod, NOArOTOBKM W aHainm3a npoO0 mouBsl. IlpeacraBienue
MOHUTOPUHIOBOM HMH(pOpManuu: TaOJIMLbl, [TOYBEHHO-T€OXMMUYECKHE KapThl, pPa3pe3sbl,
npoduim.

MOHUTOPUHI _9HEPreTUYEeCKUX 3arpsisHeHui. JlomycTuMble YpOBHM BO3JEHCTBUSA
AQHTPOIIOTEHHBIX HMCTOYHMKOB PA3JIMYHBIX BUIOB HM3TY4YEHHUS Ha HACENICHHE U OKPYKAIOIIYIO
cpeny. MOHUTOPUHI IIyMOBOIO, BHOPALIMOHHOIO, DPAJUALlMOHHOIO, 3JIEKTPOMArHUTHOIO H
JIPYTUX BUIOB U3I1yYEHUHN.

MeToabl ¥ CUCTEMBI U3MEPEHUS IIyMa.

MeTo bl KOHTPOJIS U U3MEPEHMSI YPOBHEHN BUOpaLy Ha paboyeM MeCTe U OKpY Karolei
cpeze.

MeToabl 1 cpefcTBa U3MEPEHUS U KOHTPOJIS YPOBHS paIUaIUH.

MeTtoibl  MOHUTOPHMHIA _ YPE3BbIYAMHBIX  CUTYallMil  NPUPOJHOTO  XapakTepa.
[IpensectHuku 3emuerpsicenuii. KOHTpob 32 HAaBOJHEHUSMHU M CEISIMH, UX MPOTHO3UPOBAHHE.
Kontpons 3a rpozamu. KoHTposb ¥ IpOrHO3MPOBAHKE YPE3BBIYAMHBIX aTMOC(EPHBIX SBICHUM.
MeTteoposiorn4eckue OCHOBBI Pa3BUTHS YPE3BBIYAMHBIX aTMOC(HEPHBIX SIBICHHH — OYypaHOB,
TailpyHOB, IlyHaMH, UX [IPOIHO3UPOBAHHUE.

Kpumepuu _u__nopmamuevr _xauecmsa _okpycarowen cpedvi. Kputepun KadecTBa
OKpyKarlen cpeasl, Hopmatubl kauectsa: [IJIK, OBYB, I1/IB, BCB, IIJIC, ITI3H. Ouenka
KadyecTBa mnosryueHHOH wuHpopmaruu. OmepaTuBHAs WIACHTU(UKAIUS aBAPUUHBIX CHUTYAIIHA.
bankn nanHbIX.

Kpumepuu evicmasnenus oyeHok Ha SK3ameHe:

OoyeHka «omauyHo». TIyOOKHE MCUEpNBIBAIOIINE 3HAHHUS BCEr0 MPOrPaMMHOIO
MarepHaia, JIOTHYEeCKU IOCle0BaTeIbHbIe, TOJIHbIE, NMPaBUIbHBIE U KOHKPETHbIE OTBETHl Ha
BOTIPOCHI  JK3aMEHAIIMOHHOTO OWjieTa W JIOTIOJIHUTENBHBIC BOIMPOCHI, HCIOJIh30BAaHUE B
HEoOX0o[MMOW Mepe B OTBETax TEPMUHOJOTMM  JUCUUIUIMHBI, HPEACTABICHHOW B
PEKOMEH1yeMbIX Y4eOHBIX TOCOOUSX U IOTIOJIHUTEILHON JINTepaType;

OYeHKa «Xopowioy: TBEPABIE W JIOCTATOYHO TIOJHBIE 3HAHHS BCETO MPOTPAMMHOTO
MmatepHaia, nocjaeoBaTeIbHble, IPaBUIbHbIE, KOHKPETHBIE OTBETHI HA MOCTABJICHHBIE BOIPOCHI
npy CBOOOTHOM pearnpoBaHUM HA 3aMEUaHUs 110 OTIEITBHBIM BOIIPOCAM;

oyeHKa «y0061emeopunenbHoy. 3HaHue U IOHUMaHNEe OCHOBHBIX BOIIPOCOB ITPOTPAMMBI,
HaJIM4Me HECYLECTBEHHBIX OMMOOK (He Oonee 50%) mpu HECTIOCOOHOCTH UX CAMOCTOSITEIbHOM
KOPPEKTHPOBKH;

OYeHKAa «Hey00811emeopumebHoy»; HEMOHUMAHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,

rpyObie CYIIECTBEHHBbIC OIIMOKM B OTBETE, HEYBEPEHHbIE M HETOYHBIE OTBETHl Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI 9K3aMEHATOPA.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbs MPEAOCTABISAETCS AOMOJHUTEIIBHOE BPEMS JIJIs MOJITOTOBKH OTBETA HA SK3aAMEHE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3yIHTATOB 00YUEHUS MHBAIUOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBbSI MPEYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOANMBIX UM B CBSI3H C UX MHIUBUIYaJTbHBIMUA OCOOCHHOCTSIMU,



— IIpU HEOOXOAMMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUSA pE3YJbTAaTOB OOydYeHHs] MO JAUCUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUS PE3yJbTaTOB OOYYEHMsS MHBAJIUIOB U JIUI C OTPAHUYECHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHMSIM HX 370POBbS U BOCHPUATHUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPU(TOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIEeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOT0 IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOM
JJIS OCBOCHM S JUCUMIIIIMHBI (MOXYJIst).

5.1 OcHoBHas JiMTEpaTypa:

1.Tomanosa, O.B. Xumus okpykaromei cpesl [ DIeKTpOHHBIH pecypc] : yueo. mocodue /
O.B. Tomnanosa, JI.A. [lumueBa. — DnektpoH. naH. — Cankr-IletepOypr : Jlanb, 2017. — 160 c. —
Pexxum nmocryna: https://e.lanbook.com/book/90852 .

2. Xaycrtos, A. I1., Dxonorudeckuiit MOHUTOPHUHT [TeKcT] : yueOHHK A aKaJeMHUYeCKOTro
OakanaBpuata : Y4eOHUK Uil CTYAECHTOB BY30B, OOYyYaroIMXCi IO €CTECTBEHHOHAYyYHbBIM
HampaBieHussM U cneruansHocTsiM / A. II. XaycroB, M. M. Penuna ; Poc. yH-T npyObl
HapozoB. - Mocksa : FOpaiit, 2017. - 489 c.

3. Tpudonon K. U., lepucunos B. A. ®u3nko-xuMuuecKrue MpoIeccsl B TeXHOCheEpe ::
yueOHuK /i ctyaeHToB By30B / /K. . Tpudonos, B. A. /leBucunos. -M.: UHOPA-M , 2007

4. Bonobyera H. A., ITerpoB C. B. OnacHocTs NpUPOJHOTO XapakTepa U 3alluTa OT HUX:
yueOHoe mocobue s cryneHtoB By3oB /H. A. Bomobyesa, C. B. IlerpoB ; Musn-Bo
oOpazoBanus u Hayku P®, ®I'BOY BIIO "HoBocubupck. roc. nen. yu-t"', ®I'bOY BIIO
"Mock. nies. roc. yH-T" -HoBocubupck: [APTA], 2011

5. O0BEeKTHI OKpYXKaoIIeH cpeibl U UX aHATUTHUECKUI KOHTPOJIb: yueOHOoe mocodue /s
CTYJEHTOB BY30B : B 2 KH.: KH. 1 OOBekThI Okpy»Katoiieil cpeasl. Metoasl 0T00pa U MOATOTOBKU
npo6. Metozsl pa3zaenenus U KoHueHTpupoBanus/moa pea. T. H. Hlexosnosoii ; [T. I'. Lonxo,
C. I'. Imutpuenko, 3. A. Temepnames, O. b. Boponona]; Ku. 2 Metonpl aHaim3a 00BEKTOB
okpyxatomiet cpenpl/mox pen. T. H. llexosuosoii ; [M. K. beknemumes, B. M. lBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yu-T um. M. B. JlomonocoBa ; Kybanckuii roc. yu-t -Kpacnonap:
[ApT-Oduc], 2007

JI1st OCBOCHMS JUCLUILIMHBI MHBAJIMJAMU U JIMIIAMHU ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMU
3/I0pPOBbSl MUMEIOTCS M3JAaHUSI B AJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOJIIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1.CeBprokoBa, E.A. Okomormueckwmii wmouHutopuHr [Tekcr] : ydeOHHMK A
aKaJeMHYecKoro 0akajgaBpuara : yueOHHUK Ui CTYyI€HTOB BY30B, 00yYarOUINXCs 10 MHKEHEPHO-
TEXHUYECKUM HampaBiieHusiM U crneruanbHocTsM / E. A. CeprokoBa ; mox obmr. pern. B. U.
Kapakesina. - Mocksa : FOpaiit, 2016. - 397 c.


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

2. JImutpenko, B.I1. Dkonormdueckuii MmoHuTOpuHT TexHochepwr [Tekcr] : ydeOHOE
nocoOue JUIsi CTYJISHTOB BY30B, 00yJaronuxcs mo HanpasiieHuto "TexHocdepnas 6e30macHOCTD"
(xBanmudukarus/crenes - 6akanasp) / B. I1. JImutpenko, E. B. CoraukoBa, A. B. UepHses. -
N3zn. 2-e, uctp. - Cankr-IlerepOypr [u ap.] : Jlans, 2014. - 363 c.

3. bacor, B. M. 3amaun mo 3KoJIOTMM W METOJMKa uX pemieHus : 6onee 400 3amau c
oTBeTaMu : ydyeOHoe mocooue / bacos, B. M. —13xa. 4-e. — M. : URSS : JIUBPOKOM, 2011. —
159 c.

5. Xaycros,A.Il. HopmupoBaHue 1 CHUKXEHUE 3arps3HEHUS OKpYKaroten cpesbl [ TekcT]
: y4eOHUK JJIs akaJeMU4yeckoro OakanaBpuara : y4eOHHK Ui CTYIEHTOB BY30B, 00Y4arOIMXCs
10 ecTeCTBeHHOHay4YHbIM HanpasieHusM / A. I1. Xaycros, M. M. Penuna. — 2-e u3j., nepepad. u
nor. — Mockaa : FOpaiit, 2017. — 386 c.

6. Beromkun A. I'. 3ammura okpyxaromeid cpeapl OT DHEPreTHYECKUX BO3JCHCTBUNA:
yaeOHoe mocodue It cTyIeHTOB By30B /A. I'. Betomkun -M.: Beiciias mkosna, 2010

7. Onenka BO3JICHCTBHS Ha OKPYXKAIOIIYIO cpeay. DkcrepTusa OezonacHocTH [Teker] :
y4eOHUK U MPAaKTUKYM Ui OakanaBpuata u Maructpatypsl / I1. I1. Kykusn, E. }O. Konecnukos,
T. M. KonecuukoBa. - Mocksa : FOpaiir, 2017.

8. Tuxonosa, N.0. DKOIOTUYECKHIT MOHHUTOPHUHT BOJHBIX 00BEKTOB [TekcT]| : yueOHOE
nocoOue ais cryneHToB By30B, / M. O. Tuxonosa, H. E. Kpyunnuna, A. B. JlecsaToB. - Mocksa :
®OPVYM, 2016. - 151 c.

9. HopMupoBaHue 1 CHUKEHHE 3arpsi3HEHUs OKpyskaromien cpeasl [ Tekcr] : ydeOHUK s
CTYZCHTOB BY30B, OOYYaIOUIMXCS MO HAINPABICHUIO "DKOJOTHS U MPUPOIONIONb30BaHue" / 1Mo
pen. A. JI. BumnsikoBa. - Mocksa : Akagemusi, 2015. - 368 c.

10. Mory3osa, I'. B. Dxonorudeckuii MOHUTOPHHT TIOYB : y4eOHUK IS CTYJCHTOB BY30B
/ Moty3oga, I'. B, beayrnosa O. C.. - M. : Akanemuueckuit npoekrt : 'ayneamyc, 2007. - 237 c.

11. TTouekaera E. M. Oxpyxaromias cpeia U 4eIOBeK: yIeOHOE TOCOOHEe ISl CTYICHTOB
By30B /E. U. Ilouekaesa ; mox pen. FO. B. HoBukosa -PoctoB-Ha-/{ony: @enukc, 2012

JU1g OCBOEHMS AMCUMILIMHBI MHBAJINAMU U JIMIIAMHA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3/10pOBbsSl MMEIOTCSI M3JaHMsI B 3JIEKTPOHHOM BHJIE€ B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.3. Ilepuoauyeckue u3IaHusl:

Poccuiickue xkypHambl: «OKOJOTHUS M KHU3Hb», «JKOJOTUS IPOU3BOJICTBAY,
«be30nacHoCTh  KU3BHENEATeNbHOCTHY, <«OKypHaI aHaTUTHYECKONW XHMHH», «3aBOJICKas
naboparopusd. JlnarHoCTUKa MaTEPHATIOBY, «AHATUTHKA U KOHTPOIIb.

6. Ilepeyenr pecypcoB  HH(POPMAIMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHeT», HEOOXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs).

1. DnextponHsbIi KaTanor Hayunoii 6ubnuoreku Kyol'yY

2. Komrekmust >xypHanoB wusnatenbcTBa Elsevier ma moprane ScienceDirect, cait
www.sciencedirect.com

3. Scopus - MyTpTHANCIUIUTHNHAPHAS pedepaTHBHAs 0a3a JaHHBIX, CAUT
WWW.SCOpuS.com

7. Mertoauyeckue yKa3aHuUsl [Jisi O0Y4YAIOIIMXCS MO OCBOEHHIO JIUCHHUILIMHBI
(Monmy.Jist).

YcnemHoe OCBOGHHME AUCHUIUIMHBI TPEIrojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTyJICHTa BO BCEX BHJAX AayJAWTOPHBIX 3aHATHH, a TaKKe IUIAHOMEPHYIO ITOBCEIHCBHYIO
CaMOCTOSITENILHYIO padoTy.

Obwue pexomenoayuu

N3ydyenne QUCHMILTUHBI CIEyeT HAYMHATH C MPOpadOTKH paboueil mporpaMMbl, 0co0oe
BHUMaHUEYIEISIS IeIIIM U 3a71adaM, CTPYKTYPE B COJICPKaHHIO Kypca.


http://www.sciencedirect.com/
http://www.scopus.com/

Paboma c koncnekmom nexyuti

[IpocMOTpUTE KOHCHEKT Ccpazy MOCie 3aHATHUMA, OTMEThTE MaTepHal KOHCHEKTA JICKIIH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTU OTBETHI Ha
3aTpyJHUTENbHBIE BOIPOCHI, UCIONb3YSd PEKOMEHAYEMYIO0 JuTeparypy. Ecinu camocrosiTensHo
HE yIaJloch pa3o0parbesi B MaTepuaie, chopMyIUpyHTe BOIIPOCH U 0OPAaTUTECH 32 MOMOIIBIO K
MpernoAaBaTesto Ha KOHCYIbTAllUK WK ONMKalIIen JeKIuu.

PerynspHo orBoauTe BpeMsl 1jisl TOBTOPEHUS NPOHAEHHOIO MaTepuasia, poBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamophuix pabom

Ha 3anstum nonyuute y npenojaBaTens rpaduk BBIIOJHEHHS Ja00paTOpHBIX padoT.
O063aBenuTech BceM HEOOXOJMMBIM METOMUECKUM 00€CIICUEHUEM.

[lepen mnocemienneM 1a0OpaTOpUM HM3YyYUTE TEOPUIO BOIPOCA, MPEIIOIAaraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE
IIPOTOKOJI IPOBEACHUs pabOThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHe paldoThI;

— 3aroTOBKH TaOJHII JIsl 3aMOJHEHHSI SKCIIEPUMEHTAIbHBIMU TAHHBIMU HAOII0ICHU;

— YpaBHEHHS XMMHUYECKUX PEAKIIHil MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBITIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmiteHre 0TYETOB JTOJDKHO TMPOBOJUTHCS TOCIIE OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

Jlis MOATOTOBKHM K 3allUTe OTYeTa CIEAyeT IMPOAHAIU3UPOBATH SKCIIEPHUMEHTAIBHBIC
pe3yJIbTaThl, CONOCTABUTh UX C U3BECTHBIMU TEOPETUUYECKUMU OJIOKEHUSAMHU WU CIIPAaBOYHBIMU
JaHHBIMU, OOOOIIMTH PE3yJabTaThl HCCIEAOBAHUN B BHUJAE BBIBOJOB IO padoTe, MOATOTOBUTH
OTBETHI Ha BOIIPOCHI, IPUBOJIMMBIE B METOJIUYECKUX YKA3aHUSX K BBIIOJHEHHIO JIAOOPATOPHBIX
pabor.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMM U JIUIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE Pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHple KOHCYIbTAIMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOLUM MHJIMBUyadU3allui O0yYEHHUsS] U YCTAaHOBJIEHHIO BOCIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaloIUMCs WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO MPOLECca MO0 AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

— KOHCYJIbTUPOBAaHUE U IpeJBapUTENIbHAs MPOBEpKa paboT MOCPEICTBOM 3JIEKTPOHHOM
MOYTHI.

8.2 llepeyennb HEOOXOAMMOI0 POrPAMMHOI0O 00ecneYeHus.
KOMIBIOTEPHBIC TIPOrpaMMBbl U dKcrepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, pacuetHasi komnbloTepHas mporpamma «Excely.

8.3 llepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:
OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.elibrary.ru)/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJInHe (MO1YJII0)

MarepualibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITNHBI

Ne Bug pabor
(MOyJ1s1) M OCHAIIEHHOCTH
1. JlekiinoHHBIC 3aHATUSL | AyIUTOpHUSA, OCHAIIEHHAsT [PE3CHTAMOHHOW  TEXHUKOM
(poexTop, JKpaH, KOMIIBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM TporpaMMmubiM obecnieuennem (110);
JIOCKOi MEJIOBOI; JIEMOHCTpPALIMOHHBIE MaTepHuabl
(MOHCENIeKTHBHBIC AIEKTPO/IBI, Pa3IUYHOTO THUIIA
BOJIbTAMIIEPOMETPUYECKHE IICKTPOIb) (aya. 252¢)
2. JlabopaTopHbIe JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELHAIU3HUPOBAHHON
3aHATHSA MeOenblo U 1abopaTOPHBIM O0OpPYAOBAHHEM (TEXHUYECKUMHU
cpeacTBaMu OOydYeHHMsI): aHanu3arop xuakoctu pH-metp-
noromep JkcrepT-001 u HAOOp MOHCENEKTUBHBIX IJIEKTPOJIOB;
pH-metp-uonomep Dxorect-120; cnektpodoromerp  LekKi
SS1207 wmm Leki SS2107 ¢ HabopoMm KIOBET, MarHUTHBIC
memanku (HanpumeplLekiMS1); Becwl ananutuueckue BJIP-
200, 2 kmacca TOYHOCTH; JJIEKTPOIUIUTKH Mapku «MeuTay,
monenb  1114/2124  wnu  gpyrue ¢ aHaJOTUYHBIMU
xapaktepuctukamu (ayzn.242c, 252c¢)
3. ['pymninoBsie Aynutopus (KaOWHET), OCHAIICHHAas MeOenblo, JOCKOU
(MHAMBUAYATbHBIC) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTAITHN
4. Texymuii  KOHTpONb, | Ayautopus (kaOWHET), OCHAamIeHHass MeOenblo, JTOCKOU
MIPOMEKYTOUHAs MenoBoii (ayn.242c, 252c¢)
aTTeCTaIHs
5. CamocrosiTenbHas Kabuner mist camMocTOSTENbHON  pabOThl, OCHAIIEHHBII
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUYEHHS K

cetn «IHTEepHET», U 00ECTIEYEHHBIN TOCTYIIOM B DJIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BaTENBHYIO CPE/ly YHUBEPCHUTETA.




