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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBun ¢ OOII nanpasienust 04.03. 01 XumMus 11€51610 OCBOCHHUSI TUCIUILTAHBI
ABIIIETCS. O3HAKOMJICHHE C TMPUHIMUIAMH, METOAAMU M YCTPONCTBaMH, MPUMEHSEMbIMH MpHU
KOHTPOJIE COCTOSIHHSI CPeIbl OOMTAHUST; METOIaMH MPOTHO3UPOBAHUS SKOJIOTHUECKON 00CTaHOBKH
U Ype3BbIYAIHBIX CHUTyaluii; [OATOTOBKA CIELUUAINCTOB K Y4YacTHIO B  HAy4yHO-
HCCJICIOBATEILCKOM IeATEILHOCTH B 00J1aCTH MOHUTOPHHTA CPEbl OOUTAHUSI.

1.2 3agauu M CHUILIUHEL.

- BBECTH CTYACHTOB B KpyT Ip0o0JIeM, CBA3aHHBIX CO CPECTBAMH HAOIIOCHUS U KOHTPOJISI
¥ METOJMYECKHUMH OCHOBAMH OIICHKH W IMPOTHO3a COCTOSIHUS CPEIbl OOMTAHNUS,

- 1aTh 00y4aeMbIM TEOPETHYECCKHE 3HAHMS M MPAKTHUYCCKUE HABBIKH, HEOOXOIUMBIC IS
BBIOOpPa METOJOB OCYIICCTBICHUS MOHHTOPHHTAa W TPUOOPOB KOHTPOIS CpeIbl OOUTAHWS;
MIPOTHO3UPOBAHUS IKOJOTHUECKON 00CTAHOBKH M YPE3BhIYAHBIX CUTYAIUH.

1.3 MecTo AucHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpPaMMBbl.

JucturumHa « MOHUTOPHHT cpeibl OOMTaHUs» OTHOCUTCS K BapHaTUBHOM yacTu bioka 1
" IucuumiauHel (Moayu)" yueOHOro MiaHa.

N3yuenne nucuuminabl K MOHUTOPUHT Cpe/ibl OOUTaHUS» PaCIIUPSET 3HAHUS CTYAEHTOB
B 00JIaCTH €CTECTBO3HAHUS U CIIOCOOCTBYET (POPMHUPOBAHUIO ITPO(HECCUOHATBHBIX KOMIETEHLUH.
B xypce npocnexuBaercs TecHas CBSI3b CO BCEMH pasjiellaMU ecTecTBO3HaHus. [Ipu usydeHun
JAHHOW JMCUMIUIMHBI HCIOJIB3YIOTCS 3HAHUA, IIOJIyY€HHBIE CTyJEHTaMM B pasjenax
AHATUTHYECKON, KOJUTOMIHOM, (PU3NIECKON XUMHH, XUMHUH OKPY)KAIOIIEH CPEIBI.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

W3yuenne paHHOW y4yeOHOW AMCUUIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
obyuaronuxcs npodeccronanbubix komnerennui (IK): ITK-2, ITK-5
Ne | Kox u HaumeHoBaHMe WHaukaTopbl TOCTHKEHHUS] KOMIIETEHIIUN
ILII. KOMIIETEHIINH 3HaeT ymeeT BJIajieeT
1. [1K-5 TEOPETUYECKHE U | UCIIOIb30BaTh HaBbIKaMU
CHOCOOEH MPUMEHATh | METOJIOJIOTUYEC | 3HaHMUSI B OOJACTH | MPAKTUYECKOTO
OCHOBHBIE 3aKOHBI M | KHE OCHOBBI | COBPEMEHHBIX IIPUMEHEHHUS
3aKOHOMEPHOCTH JUCLUIINHBI, METOJIOB ~ aHaJln3a | COBPEMEHHBIX
pa3BUTHSA 3HATh JUIsL WCCJIEJOBAHMS | aHATMTUYECKHUX
AHAIUTUYECKON HaIpaBJICHUS MIPOLIECCOB, METOJIOB K aHAJIU3Y
XUMUH TIPU aHAIIN3E pa3BUTHSA IPOTEKAIOIUX B | 0OBEKTOB
MOJTy4YEHHBIX COBPEMEHHBIX CJIOXKHBIX CHUCTEMaX | OKpY’Karolei
pE3yJIBTaTOB ¢bu3zuko- " KOHTPOJISL | Cpeabl
XUMHUYECKHUX CoJIep>KaHus
METOJI0B KOMIIOHEHTOB B
aHaNIn3a; 00BeKTax
OKpY’Karollen
cpeJibl
2. I1K-2 Brageer TEOpPETUYECKHE | MPOBECTH  BHIOOP | HABBIKAMHU
0a30BbIMU HABBIKAMHU | OCHOBBI u | o0opynoBaHus, 000CHOBaHUS
MCIIOJIb30BaHUs IIPUHIIMIIBI HE00X0AUMOro JAJs | BBIOOpa
COBPEMEHHOM paboThI IIPOBEACHUS o0opynoBaHus s
anmnaparypsl Ipu COBPEMEHHOTO UCCJIEIOBaHNM, Ha | IPOBEACHHUS
MIPOBEJICHNHN HAYYHbIX | AHAIUTUYECKOTO | OCHOBE €ro | UCCIIEJOBaHUM,
WCCIIEJIOBAHUH, 000pyIOBaHUs; | TEXHUYECKHUX OLIEHKE ero
o0paboTke OCHOBHbIE XapaKTepUCTUK U | TEXHUYECKUX




Ne | Kox u HaumeHOBaHuE WHuKaTophl TOCTHKEHUS! KOMITETEHIIUH
.11 KOMITETCHITHH 3HaeT yMmeeT BJIaJieeT
MOJTyYCHHBIX npaBuia padOTHI | TPOBECTH XapaKTepUCTHK U
pe3yIbTaTOB c MIPOBEPKY €ro | MpoBepKe
obopynoBaHueM; | paboToCIocOOHOCT | paboTOCIIOCO0-
TEOPETUYECKHE | U HOCTHU
OCHOBBI
00paboTku
IKCIIEPUMEHTAIIb
HBIX JIAHHBIX C
UCTIO0JIb30Ba-
HUEM CTaTHUCTH-
YECKHUX u
XeMOMeTpHYeC-
KHX TOJIXOJIOB

2. CTpyKTYypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnipenesienne TPyI10EMKOCTH JUCHUILIMHBI TI0 BHAaM padoT.

O6mas Tpy10€MKOCTh AUCUUILTHHBI cocTaBisieT 3 3a4.el. (108 yacoB), ux pacnpenenenue
10 BHJIaM Pa0OT MPEJICTABICHO B TaOIUIIE.

Bun yuebnoit pabotsl Bcero CemecTtpbl
4acoB (uackr)
8

KoHTakTHasi paboTa, B TOM 4ncJe: 64,2 | 64,2
AyIUTOpHBIE 3aHATHS (BCEro) 60 60
3aHATHSA JIEKIIUOHHOI'O THUIIA 20 20
JlaboparopHbIe 3aHATHS 40 40
3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHUECKUE
3aHSTHSA) - -
WNuas konTakTHasA padoTa
KonTpons camoctostensHoi padotsl (KCP) 4 4
IIpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe 43,8 | 43,8
KypcoBas pabota — -
ITpopaboTka yuebHOro (TeOpeTHYecKoro) MaTepuana 15 15
BrimonnHeHne WHAMBH YA IbHBIX 3aJJaHUH (TTOATOTOBKA 10 10
COOOIIeHUH, Tpe3eHTalnil)
Pedepar
[TonroToBKa K TEKynieMy KOHTPOJIO 18,8 | 18,8
KonTpoJis:
IToaroroBka Kk sK3aMeHy
OO0mas Tpy10eMKOCTh yac. 108 | 108

B TOM YK CJIe KOHTAKTHAS 642 | 642

pabora

3a4. el. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.
Paznensl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B _8 cemecTpe



KomnuectBo yacos
Bueayaut
AynutopHas
Ne HaumMeHOBaHME Pa3/esioB (TeM) Beero paGora 55)6};11
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |BBenenue 4 2 2
5 MOHHUTOPUHT XUMUYECKOTO 3arpsi3HEHUS CPEIbI 81 | 22 16 13
obuTaHus
3. |MOHHMTOPHHT YHEPreTHYCCKUX 3arPsI3HCHUM 4 2 2
4 MeTtoabsl MOHUTOPHUHIA YPE3BBIYANHBIX CUTYaLUN 5 4 2
PUPOJIHOTO XapaKTepa
5 Kputepun u HopMaTUBBI KayecTBa OKpY>Karolei 16| 4 8 4
CpeIIbI
6 CucreMbl TUCTAHIIMOHHOTO KOHTPOJIS CPEIbl 4 9 9
" |oOuTtaHus
Hmoeo no oucyuniune: 115| 36 54 25

[Tpumeuanue: JI — nekuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopatopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

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

®opma
HaumenoBanue paznena
No (TeMbl) Coneprxanue pasnena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1..Beenenue IIpenmer u conep:kaHue TUCUUIUIMHBI, UEIA U YO
3a/1a4u.
IToHsiTHE  DKOJOTMYECKOIO  MOHUTOPHHIA.
OcHoBHbIE 1I€NH, 33Ja4¥, (YHKIHMH, TPUHLUIBI
IIPOBEJCHUS. Knaccudukanus CUCTEM
MOHHUTOPHHTA.
OcoOeHHOCTH ~ TepeHoca  3arpsi3HAIOIIMX
BEILIECTB B PA3JINYHBIX CPENAX.
2.MOHUTOPHHT XUMHYECKOTO| MeToapl aHalu3a XMMHUYECKHUX 3arpsi3HEeHHUH K1
3arpsI3HEHUS cpenbi|cpensl obutanus. Bpibop meTona aHanmza u
oOuTaHus IIPUOPUTETHOCTH 3arpsI3HAOIINX BEILIECTB.
MonuTopuHT aTMoc(epHOro BO3/yXa.
MoHuTOpHHT rUApOCchEpHI.
MOHUTOpPUHT MOYB.
PacueTHbIi MOHUTOPHHT Cpe/ibl OOUTAHHUS.
3.MoHUTOpHHT Honmyctrmsle YPOBHHU BO3/IEUCTBUSA K2
HEPreTUUECKUX AHTPOIIOTEHHBIX MCTOYHHUKOB Pa3JIMYHBbIX BHJOB
3arpsi3HEeHU M3JIy4€HHUS Ha HACEJIICHUE U OKPYKAIOLIYIO CpEy.
MOHUTOPUHI  LIYMOBOTO, BHOPAIMOHHOTO,
paaMaloOHHOTO, 3JEKTPOMAarHUTHOTO W JPYTHX
BUJIOB U3JIYYEHUN.
4.Metoabl MonutopuHra| IlpeasectHuxu 3emuerpsaceHuil. KoHTponb 3a K2
YpE3BBIYAWHBIX  CUTYAIUU | HABOJIHEHUSIMU M CEJISIMH, UX TPOTHO3MPOBAHHE.
HPUPOZIHOTO XapaKTepa KoHnTpo:s 3a rpozamu.




Merteoposoruueckue  OCHOBBI  pPa3BUTHUSA
Ype3BbIUANHBIX ~ aTMOC(EpHBIX  SBICHUH  —
OypaHOB, TalipyHOB, I[yHAMH, ux
IIPOTrHO3UPOBAHUE
5.Kputepun u HopMmatuBbl| Kpurepun kadecTBa OKPYKAIOIIEH CpEIbI, K2
KadecTBa okpyxatoteii Hopmatussl kauecta: [[JIK, OBYB, I11B, ITJIC,
cpebl BCB, IT1/15H.
HNudopmannonnsie cetu. Opranuzanus [HC,
UX CTPYKTypa M HCIOJb30BaHME B CHUCTEMax
MOHHUTOPHHTA.
6./CucremMbl JUCTAaHIMOHHOIO| MeToapl  ITUCTAHLMOHHOTO  30HIMPOBAHMS K2
KOHTPOJIS cpenbl oOuTanus |3emiau. JIMCTaHIIMOHHBIA KOHTPOJIb BO3TYIITHOTO
OacceitHa. JIMCTaHIIMOHHBIM KOHTPOJb BOJHOMN
cpenpl. JlMCTaHIMOHHBIE CpPEACTBA KOHTPOJIS
pazuanoHHONW O0OCTAaHOBKM. JIMCTaHLMOHHBIE
CPEACTBA  KOHTPOJA 3@  YpPE3BbIYANHBIMU
CUTYyaLUsIMHU. Konrpo:b 3arps3HEeHUs
OKOJIO3€MHOT'0 KOCMUYECKOT'0 ITPOCTPAHCTBA.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
dopma
HanmenoBanue .
Ne TemaTuka NpakTUYECKUX 3aHATUH (CEMHHAPOB) TEKYILEro
pasnena (Tembl)
KOHTPOJIS
1 3 4
1. 3aHATHs] CEMUHAPCKOr0 TUIA HE MPEYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
dopma
Ne HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
1. |ConepxaHue pacTBOPEHHOIO KHUCIOpOJa B TMPUPOAHBIX Boaax, Kak| Oruer mo JIP
JTUMUTHPYIOIINN TOKa3aTelb UX KayecTBa
2. |OmpeneneHue 3ambUIEHHOCTH aTMocdepHoro Bo3ayxa Ha Teppuropuu| Otuet no JIP
JKUJIBIX 3aCTPOEK.
3. |YMeHblIeHHEe coaep)kaHus Xjopoduisna B JIMCThAX pacTeHuid —| Otuet no JIP
OMOMHIMKAIIMOHHBIN  TMpU3HAK HEOJAronpUATHBIX YCJIOBUN Cpeabl.
Onpenenenue XJa0popuiia B IUCThAX (POTOMETPUUECKUM METOJIOM.
4. |[InanupoBaHue u nposeaeHue ordopa npoo noussl. [logroroska obpasuos| Otuer no JIP
MIOYBHI K aHAJIU3Y.
5. |OOmas xapakrepuctuka 1ouB. Omnpenenenne pH, menounoctu,| Otuet no JIP
KHCJIOTHOCTH, COJIEp’KaHusl KapOOHATOB.
6. |Ouenka muonopoaus moys. a) OnpenesneHue a3oTa HUTpaTHoro B nmousax| Otuet no JIP
MOTEHIIMOMETPUYECKUM METOOM.
7. |Ouenka mionoponus nous. 6) Onpenenenue obmero gocpopa B nmousax| Otuer no JIP
METOJIOM CIIEKTPO(DOTOMETPHH.
8. |Ouenka mionopoaus nous. B) OnpeneneHue rymyca B nousax rno Tropuny| Otuet no JIP
METOJJaMH CIIEKTPOHOTOMETPUN U TUTPUMETPHUH.
9. |Omnpenenenue HeQTENPOITYKTOB B OYBE Ortuer no JIP




3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KIT), kypcoBoit
pa6otsl (KP), pacuerno-rpaduueckoro 3amanus (PI'3), pacuernoro 3amganus (P3), nanucanue
pedepara (P), acce (3), komnokBuyM (K), tectupoanue (T), yctabiii onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

Brinonnenue KypcoBbIx

paboT HE MPEeayCMOTPEHO.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

HepequL y‘l€6HO-MeTO,Z[I/I‘ICCKOFO obecreyeHus JAUCHUITIIMHBI

Ne Bun CPC 110 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 [IIpopabotka yuebHoro| TomamoBa, O.B. Xumus okpykaromieil cpeapl [DIeKTpOHHBIHI
(TeopeTHyecKoro) pecypc] : yue6. mocodue / O.B. Tonanosa, JI.A. [lumueBa. —
Marepuaia OnektpoH. nan. — Cankt-IlerepOypr : Jlanp, 2017. — 160 c. —

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

OOBEKTHI OKpY>KAIOLIEH Cpelibl U UX aHATUTUYECKUN KOHTPOIIb:
yaeOHOoe 1ocoOue ISl CTYACHTOB BY30B : B 2 KH. KH. 1 O0BeKTHI
OKpyXaromield cpensl. MeToasl 0TOOpa W HOATOTOBKH TMPOO.
MeTtonsl pajeneHuss W KOHIEHTpupoBanusi /monm pex. T. H.
[llexomoBort ; [T.I'. Mronko, C.I'. Amurpuenko, 3.A.
Temepnames, O.b. BoponoBa] ; KybaHckmii roc. yH-T —
Kpacnonap; Mock. roc. yH-T um. M. B. JlomoHocoBa: [Apt-
Oduc], 2007

OOBEKTHI OKPY>KAIOLIEH Cpelibl U UX aHATUTUYECKUN KOHTPOIIb:
yaeOHoe mocobue It CTYACHTOB BY30B : B 2 kH. KH. 2 MeTosI
aHanmm3a OOBEKTOB OKpyxkaromed cpeas/mon pea. T. H.
[llexomoBoii ; [M. K. bexmemumen, B. M. Hanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yu-T um. M. B. JlomoHOCOBa ;
Ky6anckwuii roc. yu-t -Kpacnonap: [Apt-Oduc], 2007

2 |([ToaroroBka K TEKyIIeMy
KOHTPOJIIO

Tomnanosa, O.B. Xumus oxpyxarommeid cpeapl [DNeKTpOHHBIN
pecypc] : yueb. mocobue / O.B. Tonanosa, JI.A. [lumueBa. —
OnektpoH. gaH. — Cankrt-IletepOypr : Jlans, 2017. — 160 c. —
Pexxum noctyma: https://e.lanbook.com/book/90852

OOBEeKTHI OKPYKAFOIIEH CPE/Ib M MX aHATUTHICCKUN KOHTPOJTB!
yuebHoe mocodue /s CTYACHTOB BY30B : B 2 KH. KH. 1 O0BeKThI
OKpyKarotme cpeasl. Meroasl oTOOpa M TOATOTOBKH TPOO.
Mertoabl paneneHus MW KOHIEHTpupoBaHus /mon ped. T. H.
[exomosort ; [T.I'. Mwonko, C.I'. dmurpuenko, 3.A.
Temepnames, O.b. BoponoBa] ; KybGaHckuii roc. yH-T —
Kpacnonap; Mock. roc. yH-T um. M. B. JlomoHocoBa: [ApT-
Oduc], 2007

OOBeKTHI OKpY’KaIOLIEH Cpeibl U UX aHATUTHUECKUH KOHTPOJIb:
yuebHoe mocobue Juisi CTYASHTOB BY30B : B 2 kH. KH. 2 MeTosl
aHanm3a OOBEKTOB OKpyXaromei cpeasi/mony pea. 1. H.
[llexoBmoBo#t ; [M. K. bexnemumen, B. M. HBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yu-T um. M. B. JlomoHocOBa ;
Kyb6anckuii roc. yH-T -Kpacnonap: [Apt-Oduc], 2007




Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 30POBbS M BOCHPUATHS WH()OpMAIIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoi opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

B cootBerctBum ¢ tpedboanusmu OI'OC BO peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a
peycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpOLeCCe aKTHUBHBIX M HMHTEPAKTUBHBIX (HOpM
MPOBEJICHUS 3aHATUM.

Opranuzanus u3yd4eHUs MaTepuanga Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSITeTPHOCTHOTO TOAXO0Ja M TOATAIHOTO (POPMUPOBAHMS YMCTBEHHBIX ACUCTBHUM. Jleknumu u
1abopaTOpHBIE 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO Y CTYI€HTOB 0A30BBIX 3HAHUH, OCHOBHBIX
MBICJIUTENIbHBIX OMNEpaluii, pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTUBALlMOHHO-TI03HABATEIbHBIN
XapakTep; J1abopaTOpHbIE 3aHATHS SBJSIOTCS CAMOCTOSTEIbHBIMH M HMEIOT MpoOJIeMHO-
MIOUCKOBBIA XapakTep. [Ipy BBINOJHEHHWH JIA0OPATOPHBIX PabOT pealn3yeTcss TBOpUYECKas
JeSITeIbHOCTh CTYJEHTA, PAa3BUBAETCSI KOMMYHUKATUBHAs CIIOCOOHOCTb, Pa3BUBAIOTCS HAaBBIKU
apryMEeHTHPOBAHHO BhIPAXKaTh CBOM MBICIIM U HABBIKU IKCIIEPUMEHTAIbHON pabOThI.

Jns noBbimieHust 3(p(EeKTUBHOCTH Y4eOHOro mpolecca HCIOJB3YITCS CleAyHoIIne
o0pa3oBaTesibHbIE TEXHOJIOTUHU: NH(OPMALlMOHHO-PAa3BUBAIOIIME TEXHOJIOTUH, HAIIPAaBJIEHHbIE Ha
(dopMHpOBaHHE CHCTEMBl 3HAHWH, 3allOMHHAHWE M CBOOOJHOE OMNEPUPOBAHME UMM, METO]
pOoOJIEMHOTO M3JI0XKEHHUs] Marepuana. [l yCHemHoro OCBOEHHUS AUCHMIUIMHBL CTYyJE€HTam
HE00X0/IMMO OBJIJIETh HaBBIKAMHU MPOBEJICHHs MOMCKa HE0OXOAUMOM HayyHOU MH(pOpMaLuu B
¢donnax O6ubnmmuoreku. s 3akpersieHus MOJIyYEHHBIX TEOPETUUYECKUX 3HAHUM M MPAaKTUYECKUX
HaBBIKOB U C L1€JIbI0 MPO(ECCHOHANBHOM OpUEHTALUN TPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCHH Ha
HIPENNPUATHIX TOPOJa.

ITpu BIMosHEHNH 1a00PaTOPHBIX PabOT U BO BPEMsI CAMOCTOSTENbHOM pabOThI CTYIEHTHI
IPOBOAAT Pa300p MPaKTHUUECKUX 3a/lad KaK CaMOCTOSITENIbHO, TaK M pEelIaroT MpoOJIeMHbIE
CUTYallU! B COCTAaBE MaJIbIX TPYIIII.

JUis MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI PEATU3YIOTCS
UHIUBUYyallbHbIEe  00pa3oBaTelIbHbIE  TEXHOJIOTUH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
WMHAUBUAYAIN3UPOBATh COJEP)KAHUE, METOAbl W TEeMIbl y4eOHOW JeATENbHOCTH HWHBAINIA,
BHOCHUTH BOBpEMsI HEOOXOIMMbIE KOPPEKTUBBI, KaK B JACATEIbHOCTb CTYJCHTAa-UHBAINAA, TaK U B
JEeSTENIbHOCTD MPENo/iaBaTesl.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ UCIOJIb30BaHNEM 3JIEKTPOHHOMN MOYTHI.

Cemectp Bun 3ansTui Hcnonb3yemple HHTEPAaKTUBHBIE KomnuecTtBo

o0pa3oBaTeNbHbIE TEXHOIOTUU 4acoB

7 P Becenpl, pa3dop curyanuii, pazdop TBOpUECKUX 30
3aJjaHMii, paboTa B MAJIbIX Ipynnax

Hmozo 30




4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPEACTB VIS NPOBECHHS TEKYIIero KOHTPOJIS.

[IpumepHBIif IepeyeHb BOMPOCOB, 0OCYXKJIAEMBIX MPHU 3aLIUTAX JTAOOPATOPHBIX PaboT,
YCTHOTI'O OIIpOca M JJIsl HOArOTOBKHU K KOJUIOKBUYMAaM.

4.1.1 TIlpumep BompocoB K saboparopHoii padore «CoxaepkaHue pacTBOPEHHOTO
KHCJIOPO/a B IPUPOAHBIX BOJAX, KaK JIUMUTHPYIOLIUH [TOKa3aTeIb UX KaueCTBay:

1. OnwummTre reosIOrH4ecKuii KpyroBOpoT KMCJIOPO/Ia B OKpYKarolIeH cpeie.

2. Onumunre OMOreOXMMHUYECKUH KPYTOBOPOT KUCIIOPO/ia B OKpYXKarolleH cpejie.

3. HazoBuTte myTH MOCTYIUIEHUS M PACXOJOBAHUS KUCIOPOJa B IPUPOTHBIX BOAAX.

4. Ha3oBuTe HOPMATUB, PErVIAMEHTUPYIOLIMN KaueCTBO IPUPOIHBIX BOJ IO COAEPIKAHUIO
B HUX PAaCTBOPEHHOTO KHCIIOPOJA.

5. Kakue tpeOoBaHUs NMPeNbsBIAIOTCA K 0TOOPY MpoO MPUPOIHBIX BOJ MPU KOHTPOJE
COZIep KaHUsl PACTBOPEHHOT'O KHCIOPOa B HUX?

4.1.2 Ilpumep BONpOCOB ISl YCTHOI'O OIpoca

a) Llenu 1 3a1a4n SKOJIOrMUECKOTO KOHTPOJIS.

0) Llenu 1 3agaun SKOJIOTMIECKOTO MOHUTOPHUHTA.

B) OcoOeHHOCTH NepeHoca 3arps3HsIOIUX BEIIECTB B Tporiochepe.
r) Cucrema EI'COM B Poccun

4.1.3 Ilpumep BapuaHTa KOJJIOKBHYMa 2

Bapwuanr 1.

1. MeTreoponoruuecKue OCHOBBI PA3BUTHS UYPE3BBIYAWHBIX AaTMOCQPEPHBIX SIBICHUN —
OypaHoB, TaiipyHOB, 1TyHamu. [IpornozupoBaHue upe3BbIYaiiHbIX ATMOC(HEPHBIX SIBICHU.

2. CaHUTapHO-TUTHEHUYECKNE HOPMATHBBI KAY€CTBA OKPYKAIOIIEH CPEJIbI.

3. JIuCTaHIMOHHBIM KOHTPOJIb BOAHOM CpeJbl.

Kpumepuu oyenxu npu nposedenuu mexywe2o Koumpois 8 hopme KOHMPOJIbHOU pabombl,
KOJLIOK8UYMA':

OYeHKAa «OMIUYHO» . TITyOOKHE NCUEPIBIBAIOIINE 3HAHUS BCErO MPOrpaMMHOI0 MaTepuarna,
JIOTUYCCKU TMOCICAOBATCIIbHBIC, ITOJHBIC, NPAaBUIIBHBIC W KOHKPETHBIC OTBETHI Ha BOIIPOCHI
HK3aMEHAIMOHHOTO OWJeTa U TOTIOJHUTEIbHBIE BOMIPOCHI; UCIIOIh30BaHNE B HEOOXOUMOI Mepe
B OTBETaX TEPMHUHOJIOTUH TUCIUILINHBI, TPEJICTABICHHON B PEKOMEHIYEMBIX YY€OHBIX TTOCOOUSIX
Y JTONIOJIHUTEIBHOM JIUTEPATYPE;

OYyeHKa «xXopouioy»: TBEpPIbIE W JOCTATOYHO TIOJHBIE 3HAHHUS BCETO MPOrPAMMHOTO
Matcpuralia, nmocCjICA0BaTCIbHBIC, MPABUJIbHBIC, KOHKPECTHBIC OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI
pU CBOOOJJHOM pearupoBaHUU Ha 3aMEYaHHUsI 110 OTAEIbHBIM BOIIPOCaM;

OYeHKa «y0081emeopumenbHo». 3HaHNE U TTOHUMaHUE OCHOBHBIX BOIPOCOB MPOTPAMMBI,
HaJM4He HEeCYIIeCTBEHHBIX ommOoK (He Oonee 50%) mpu HECTTOCOOHOCTH MX CaMOCTOSTEIbHON
KOPPEKTUPOBKH;

OYeHKA «Hey0081em8opUmMenbHo»: HEIOHUMaHHe CYIIHOCTH M3JIaraéMbIX BOIPOCOB,
rpyOble CyLIECTBEHHbIE OIIMOKM B OTBETE, HEYBEPEHHbIE U HETOYHbIE OTBETHl Ha
JOTIOTHUTETbHBIE BOMPOCHI IK3aMEHATOPA.

4.1.4 Tembl coobmienuit o pazaeny «MOHUTOPUHT SHEPIeTUYECKUX 3arps3HEHUN»:

1. MOHUTOPHUHT HTYMOBOIO U3JIy4eHUsI. METOIbI M CUCTEMBI U3MEPEHUS IIyMa.

2. MOHUTOPUHT BJIEKTPOMATHUTHOTO HW3JIy4YeHHs. METOObl M CHUCTEMBbl HU3MEPEHUS
AIIEKTPOMArHUTHOTO U3JIy4YEHHUS.



3. MOHI/ITOpI/IHF paaualiMOHHOr0  U3JIYYCHUA. MeTOI[BI U CHUCTCMbI HU3MCPCHUA
pPaaualOHHOTO U3JTYYEHUM.

4. MeToapl KOHTPOJIS ¥ I3MEPEHUs YpOBHEW BUOpaIK Ha pabodeM MecTe M OKPYKaroIen
cpene.

5. PajoH B HaiieMm 10Me.

Kpumepuu oyenxu npu npogedenuu mexywe2o KOhmpois 8 popme coobueHus no meme:

OYeHKa «3aumeHo». CTYIEHT BIaJIeeT TEOPETUYECKUMHU 3HAHMSIMH IO BCEM paszzesiaM
JTUCIUIUIMHBI, 00JIaJaeT MPaKTUYECKUMU HaBBIKAMU IPOBEIEHUS SKCIIEPUMEHTOB, BO3MOXKHO,
JOTYCKAaeT HEe3HAYUTeNIbHbIEe OIIMOKH; CTYJEHT YyMeeT MpaBUIbHO OOBSICHATH MPUUUHBI
MIPOLIECCOB U SIBJICHUH, UJUTIOCTPUPYS OTBET IPUMEPAMHU.

OYeHKa «He 3aumeHOo»: MaTepuall He YCBOEH BOBCE WM YCBOEH YacCTHYHO, CTYIEHT
3aTpyJQHSETCS] MPUBECTH NPUMEPHI MO paslieiaM IUCHUIUIMHBI, MMOKa3blBa€T OrPaHUYCHHBIN
00BeM 3HaHUU MPOTPAMMHOI0 MaTepHala, He MOKA3bIBAET HABBIKOB YKCIIEPUMEHTAIbHON PabOTHI.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTAIlUM.

[Iepedyens BOPOCOB K 9K3aMEHY 1O IUCLUIUINHE:

O6uue Bompockl. [ToHsATHE YKOIOTUYECKOTO MOHUTOPHHIA, MOHUTOPUHTA OKPY’KaOIIeH
Cpebl, MOHUTOPUHTA YPE3BBIYAHBIX cUTyalii. OCHOBHBIC [IEJH, 3a1a9H, QYHKIIHH, IIPUHITAITHI
MIPOBE/ICHMS.

Knaccudukanus cucrem mMoHutopuHra. OOmIas XapakTEepHUCTHKAa METOJIOB U CPEICTB
KOHTPOJIS Cpebl OOMTAHHMS.

Oco0eHHOCTH TIepeHOCa 3arpsA3HSIONMIMX BEIISCTB B PA3IMYHBIX CPEAax C Y4ETOM
OMOTHYECKUX, PU3NYECKUX, THIPOJIOTHUCCKUX U THAPOXUMUICCKUX (aKTOPOB BO3ACHCTBUS.

Mertopl aHATM3a XUMHUYECKOTO 3arpsi3HeHUs cpefibl oouTanus. Kiaccudukanus MeTo10B
aHanu3za — (U3MYECKHUE, XUMHYECKHE, (PH3MKO-XUMHUYECKHe, Ouojiornueckue. Buubl mpoo,
NPUHIUIIBI 0TOOpa MMpoO Tra3oB, XUIAKOCTEH, TBEPIBIX BEIIECTB. MeTOAbl pasleieHus u
KOHIICHTpupoBaHus. CpaBHHUTENIbHAS XapaKTePUCTUKA METO0B. BpiOop MeTo1a aHanm3a.
Baxneiimue ananutnyeckue Metoasl, peanusyemMole B cucteme OI'CHK, nepcniekTuBbl pa3Butus
aHanuThyecko  0a3pl.  OOmas  XapakTepUCTUKA  DIEKTPOXUMUYECKUX,  ONTHYECKUX,
XpoMaTorpaguuecKux METO/IOB aHaln3a. BeIOOp cxembl aHamu3a U MPUOPUTETHOCTH U3MEPEHUN
KOHLIEHTpALU 3arpsA3HSIOIIUX BEIIECTB.

MownuTtopunr armochepHoro Bo3ayxa. OCHOBHBIE KPUTEPUHM COCTOSHUS 3arpsi3HCHHS
BO3yIIHOTO OacceitHa. OpraHu3alius CUCTEMbI HAOIIOICHUH 32 3arps3HeHreM aTMoc(epbl. Buapl
HAOJIIOICHU.

[Tocthl HaOMIOACHMI 3a 3arpsi3HEHHEM aTMOCQEpBI: KaTerOpUU TMOCTOB, OMpEeicHHE
HE0OXOMMOT0 KOJIMYECTBA MIOCTOB HAOII0IEHU, BELIOOP MECTOTIOJIOKEHHS ITOCTOB HAOJI0 ICHUH,
oTpezieNieHue TePevHsl BEIIECTB, MOUIekKAIINX KOHTPOIIIO, TPOTrPaMMBI U CPOKH HAOTIOICHUH.

Ocobennoctu otdopa mpob Bozayxa. O6opynoBanue st 0TOOpa npod. Pesxxumer orbopa

po0d.

Onpenenenyue MeTeonapamMeTpoB.

Mertobl aHanu3a aTMOC(HEPHBIX IPUMECEH.

Mounutopunr ruapocdepsl. [Tokazarenu kauectBa Bofbl. TpeboBaHUs K KayecTBY BOJIbI
(X03s1iCTBEHHO-TIUThEBAs, TEXHUYECKas!, BOJIa BOJHBIX OOBEKTOB). AHAJIN3 KayecTBa BOJbI U €r0
O0COOEHHOCTH. TunoBas ruapoxumuyeckas JsabopaTopuss U ee  00OpyIOBaHHE.
ABTOMaTU3UPOBAHHBIE CUCTEMBI KOHTPOJIS KAYECTBA 3arPsI3HEHHBIX BOJI.

Cetpb HaOMIOIEHUS 32 COCTOSIHIEM BOJIHBIX 00beKTOB. KaTeropuu myHKTOB HaOMIOCHUS 1
ux 3a7auu. [lepuoANYHOCTH U porpaMMa HaOJII0IEHHH 32 Ka4eCTBOM MTOBEPXHOCTHBIX BO/I.

Mounutopusr noyB. CneunduyHocTh MOHUTOpPHHTra nous. VMccrnenoBaHue 3arps3HEHUS
MOYBEHHOT0 NOKpoBa. KomIiekcHble HaOMI0IeHUs: N3yYeHHE MTPOLIECCOB MUTPAIIUK BEIIECTBA B
cCUCTeMe aTMOC(EepHBI BO3yX — MOYBA — PACTEHUS — MOBEPXHOCTHBIE U T'PYHTOBBIE BOJBI —
JIOHHBIE OTJIOKEHHUS.




Metoabl oTbopa mpod, NOArOTOBKM W aHanu3a npoO0 mouBsl. IlpexcraBnenue
MOHHMTOPHUHTOBOW HH(OPMALIUU: TaAOIHIIBI, TOYBEHHO-TEOXUMHUUYECKHE KapThl, pa3pe3bl, IPODUITH.

MOHUTOPHUHI 3HEPreTHYECKUX 3arps3sHeHui. JlomycTumble YpPOBHU  BO3JCUCTBUSA
AQHTPOIIOIE€HHBIX HWCTOYHMKOB PA3JIMYHBIX BHUJIOB M3JIYyYEHUS HA HACEJICHHE M OKPYXKArOL[yIO
cpeny. MOHUTOPUHI IIyMOBOTO, BHOPAaLlMOHHOTO, PAAMALMOHHOTO, 3JIEKTPOMArHUTHOTO U
JIPYrUuX BUAOB U3I1yYEHUH.

MeTo bl ¥ CUCTEMBI U3MEPEHMSI LIIyMa.

MeTop1 KOHTPOJI ¥ U3MEPEeHHs yPOBHEH BUOpaLUuy Ha paboyeM MeCTe U OKpY’Karolei
cpene.

Mertoasl U cpeicTBa U3MEPEHUS U KOHTPOJISL YPOBHSI paJualiu.

MeToabl MOHUTOPUHIA YPE3BBIYANHBIX CUTYAllUH OPUPOAHOro xapakrepa. [IpensecTHukn
3emiieTpsiceHnid. KOHTposib 32 HaBOJHEHUSIMH M CEJIIMHM, UX MPOrHo3upoBaHue. KoHTpoib 3a
rpo3amu. KOHTpoms ¥  NPOTHO3MPOBAHUE  YPE3BBIYAWHBIX  ATMOC(EPHBIX  SIBICHUI.
MeTteoposoruueckiie OCHOBBI Pa3BUTHS YpE3BBIYAMHBIX aTMOC(HEpHBIX SBICHHH — OypaHOB,
Tail(pyHOB, IlyHAMH, UX IPOTHO3UPOBAHHE.

Kpumepuu u nopmamusvl _kauecmea oxpyacaroueri cpedvl. Kputepuum KauecTBa
OKpy>Karoten cpensl, HopmaTubl kauectsa: [IJIK, OBYB, I1IB, BCB, IIJIC, III2H. Ouenka
KadyecTBa MosiyueHHOM wuH(popmanuu. OnepaTtuBHas HACHTU(GUKALMS aBapUHHBIX CHUTYalMH.
banku naHHBIX.

Kpumepuu evicmasnenus oyenox na sxzamene:

OYeHKA «OMIUYHO»: TITyOOKHE HCUepIIbIBAOLINE 3HAHUS BCEr0 IPOrpaMMHOI0 MaTepuaia,
JIOTUYECKH T10CJIEI0BATENbHbIE, IOJHbIE, NPABWIbHbIE W KOHKPETHBIE OTBETHl Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OUJIeTa U IOMOJHUTENbHBIE BOIIPOCHI; UCIIOJIb30BaHUE B HEOOXOAUMOI Mepe
B OTBETAaX TEPMHUHOJIOTUH JUCIUTUIMHBIL, TIPEICTABICHHON B PEKOMEHAYEMBIX YUEOHBIX ITOCOOHSIX
Y JTONIOJIHUTEIBHOM JTUTEPATYPE;

oyenKa «xopouioy»: TBEpPABIE W JOCTATOYHO IIOJIHBIE 3HAHUS BCErO0 IPOIPAMMHOIO
MaTepuaia, ocje0BaTeIbHble, IPAaBUIIbHbIE, KOHKPETHBIE OTBETHI HAa MIOCTABICHHBIE BOIPOCHI
pU CBOOOTHOM pearupoBaHUU HA 3aMEYaHUs 110 OTAEIbHBIM BOIIPOCAM;

oYeHKa «y0061emeopumenbHoy»: 3HAaHUE U TOHUMaHUE OCHOBHBIX BOIPOCOB IPOTPaMMBI,
HaJM4He HEeCYIIECTBEHHBIX OomMOoK (He Oonee 50%) nmpu HECTTOCOOHOCTH MX CaMOCTOSATEIbHON
KOPPEKTUPOBKHU;

OYeHKa «Hey0081emeopumenbHoy: HETIOHUMaHUe CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CylIecTBEHHbIE OIIMOKM B OTBETE, HEYBEpEHHbIE M HETOYHbIE OTBETHl Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI DK3aMEHATOPA.

OneHouyHble CpeACTBa JUIsl WHBAJIWAOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSMH
3/10pOBbsI BHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— [IpY HEOOXOJUMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs Ul IOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTaTOB 00Y4YE€HNs MHBAIMJIOB U JIUII C
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbs NPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSMU 3/I0POBbS
U UHBAJWAOB IIpOLleypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs 10 JUCHMILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOyYEHHsS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 JTUCHMIUIMHE (MOJIYJIO) MpelycMaTpUBaeT MpeaoCTaBlICHHE
uHpopManuu B ¢opMmax, aJanTHPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS
uHpOpMaLUu:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:




— B I1e4aTHoM (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

5. IlepedyeHb OCHOBHO¥ U I0NOJHUTEJIbHOM YU4eOHOI JTUTepaTypbl, HeOOXOAMMOM 1151
OCBOEHUS IMCHUILIMHBI (MOIYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1.Tonanosa, O.B. Xumus okpyKaroiei cpesl [ DIeKTpoHHBIH pecypc] : yueb. mocodue /
O.B. Tomanosa, JL.A. [Tumuesa. — DnekrpoH. naH. — Cankr-IlerepOypr : Jlanb, 2017. — 160 c. —
Pexxum nocryna: https://e.lanbook.com/book/90852 .

2. Xaycros, A. II., Oxonornueckuiit MOHUTOPHUHT [TeKCT] : yueOHUK AJIs aKaJeMUUECKOI0
OakamaBpuata : Y4eOHHUK Ui CTYACHTOB BY30B, OOYyYaloluXcs IO €CTeCTBEHHOHAYYHBIM
HanpaBIIeHUsM U criermaibHOCTsIM / A. I1. Xaycro, M. M. Peauna ; Poc. yH-T 1py»KOBI HApOJIOB.
- Mockaa : FOpaiit, 2017. - 489 c.

3. Tpudonor K. U., lleucuiioB B. A. ®u3nKko-XUMHUECKHUE TIPOIECCH B TEXHOCHEPE ::
yueOHuK i ctyaeHToB By30B / /K. . Tpudonos, B. A. JleBucunos. -M.: UHOPA-M , 2007

4. Bonobyesa H. A., IlerpoB C. B. OnacHocTh MpUPOJHOTO XapaKTepa U 3aluTa OT HUX:
yuebHoe rocodue ais ctyneHToB By30B /H. A. BonoOyesa, C. B. Ilerpos ; MuH-Bo 00pazoBaHusl
u Hayku P®, ®I'BOY BIIO "HoBocubupck. roc. nex. y-t"', ®I'bOY BIIO "Mock. nea. roc. yH-
1" -HoBocubupck: [APTA], 2011

5. OOBEKTHI OKpYKAIOIIEH Cpebl U MX AaHATUTUYECKHI KOHTPOJIb: YueOHOe mocooue st
CTYJEHTOB BY30B : B 2 KH.: KH. 1 OOBeKkThI OKpy»Karoiieil cpeasl. Metoasl 0T00pa U MOATOTOBKU
po6. MeTozsl paznenenus u kKoHneHTpupoBanus/mox pen. T. H. Illexosmosoii ; [T. I'. Lromko,
C. I'. Imutpuenko, 3. A. Temepnames, O. b. Boponosa]; Ku. 2 MeToasl aHanusza 0o0bEKTOB
okpyxatomierd cpensi/nmox pea. T. H. Illexosnosoii ; [M. K. beknemues, B. M. VBanos, C. B.
MyrunoBa u z1p.] ; Mock. roc. yH-T uM. M. B. JlomonocoBa ; KybOanckuii roc. yH-T -KpacHonap:
[ApT-Oduc], 2007

I[J'If[ OCBOCHUA JUCHUIIIIMHBI HHBAJIMJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOKHOCTAMUA
3I0pOBbS MMEIOTCSI M3JaHHsl B DJIEKTPOHHOM BHJE B DIEKTPOHHO-OMONMOTEUHBIX CHCTEMax
«JIanb» u «tOpaiiT».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1.CeBprokoBa, E.A. Dxonornuecknit MOHUTOPUHT [ TeKcT] : ydeOHUK U1 aKkaleMUUeCcKOro
OaxanaBpuaTa : y4eOHHMK JUIsl CTYAEHTOB BY30B, OOYYaIOIIMXCS MO HH)KEHEPHO-TEXHUYECKUM
HarpasieHusM u cnenuanbHocTaM / E. A. CeBprokoBa ; moj oour. pea. B. U. Kapakesina. - Mocksa
: FOpaiit, 2016. - 397 c.

2. JImutpenko, B.I1. Dkonormueckuii MoHHTOpUHT TexHocheprr [Tekct] : ydeOHOE
nocobue JIsl CTy/IEHTOB By30B, 00yJaromuxcs no HanpasiieHuto "TexHocdepHas 6e30macHOCTh"
(xBanu¢ukarus/crenes - 6akanasp) / B. I1. JImurpenko, E. B. Cornuxosa, A. B. Uepnses. - 3.
2-e, uctp. - Cankr-IlerepOypr [u ap.] : Jlans, 2014. - 363 c.

3. bacoB, B. M. 3amaun mo »’KoJIOTMM W METOAMKa uX pemieHus : 6onee 400 3amau c
oTBeTaMH : yueOHoe mocobue / bacos, B. M. —13x. 4-e. — M. : URSS : IUBPOKOM, 2011. — 159
c.

5. XaycrtoB,A.Il. HopmupoBanue u CHIKEHUE 3arpsi3HEHUS OKpy»karotei cpesl [ Teker]
: y4eOHUK JJIs akaJieMU4yeckoro OakaigaBpuara : y4eOHMK Ul CTY/IEHTOB BY30B, 00Y4arOIIUXCs
10 ecTecTBeHHOHAYYHbIM HanpasienusM / A. [1. Xaycros, M. M. Penuna. — 2-e uzn., nepepad. u
non. — Mockaa : FOpaiit, 2017. — 386 c.


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

6. Beromkun A. I'. 3ammra OKpyXamomeil cpelbl OT 3HEPreTHUECKUX BO3ACHCTBHIA:
yaeOHoe mocoOue 11 cTyaeHToB By30B /A. I'. Betomkun -M.: Beicmas mkona, 2010

7. OueHka BO3JCHCTBHS Ha OKPYXKAIOIIYIO cpeay. Dkcneptusa 6e3omacHoctu [Teker] :
y4eOHHK M MPAKTHKYM 7151 OakanaBpuara u maructparyps / I1. I1. Kykun, E. 0. Konecaukos, T.
M. KonecnukoBa. - Mocksa : FOpaiir, 2017.

8. Tuxonosa, 1.0. DKomornueckruii MOHUTOPUHT BOJIHBIX 00BEKTOB [TekcT] : yueOHOE
nocoOue iy cryneHToB By30B, / M. O. Tuxonosa, H. E. Kpyunnuna, A. B. JlecstoB. - Mocksa :
O®OPVYM, 2016. - 151 c.

9. HopMupoBaHue 1 CHUKCHHE 3arpsi3HEHUS] OKpyKaroten cpesl [Tekcer] : yaeOHUK s
CTYJEHTOB BY30B, 00YYalOUIMXCs [0 HAIpPAaBIECHUIO "DKOJOTUS U MPUPOAOIONIb30BaHue" / O
pen. . J1. Bumnsakosa. - Mocksa : Akagemus, 2015. - 368 c.

10. Morty3oBa, I'. B. Dxoorudeckuii MOHUTOPUHT IOYB : YYEOHHK ISl CTYICHTOB BY30B /
Morty3soBa, I'. B, besyriosa O. C.. - M. : Akagemuueckuit mpoekt : ['ayneamyc, 2007. - 237 c.

11. TlouekaeBa E. H. Oxpyskarommas cpeqa ¥ 4eIoBeK: yaeOHOe MOcoOue il CTY/ICHTOB
By30B /E. U. Ilouekaesa ; mox pexn. FO. B. HoBukosa -PoctoB-Ha-/{ony: @enukce, 2012

Jljig OCBOEHMS AMCUMILIMHBI MHBAJIUJAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opaii».

5.3. [lepuoauveckue M3IaHusA:

Poccuiickue xypHambl: «OKOJOTHUS U JKU3HB», «JKOJOTHS IPOU3BOJICTBAY,
«be30onacHOCTh  KU3HENEATENbHOCTHY, <«OKypHall aHanmuTUYECKOM XHMHH», «3aBOJICKas
nabopaTtopus. [luarHocTuka MaTepHAIOBY, KAHAIUTHUKA U KOHTPOJIbY.

6. Ilepeuenr pecypcoB  HH(POPMALNHOHHO-TETEKOMMYHHKANMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX /IJIsl 0CBOCHHUS JMCHUIIMHBI (MOLYJI5).

1. Dnextponnsii katanor Hayunoii 6ubmmorexu Kyol'yY

2. Komnekumst >xypHanoB wusnarenbctBa Elsevier Ha moprane ScienceDirect, caiit
www.sciencedirect.com

3. Scopus - MyIpTUANCIUILIMNHAPHAS pedepaTBHAs 0a3a JaHHbIX, CAUT
WWW.SCOpuUS.com

7. MeTtoauyeckne yKazaHusi IJs OOyYalOUIUXCH IO OCBOEHMI) IMCUHUNIHHBI
(MmonmyJis).

VYcrnenrtHoe o0OcCBOEHWE JAUCIHUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTyJI€HTa BO BCEX BHJAX AayAUTOPHBIX 3aHATUN, a TakKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AUCIUIUIMHBI CIeAyeT HAaUMHAThH C MPOPadOTKH pabouel mporpamMmbl, 0co00e
BHUMaHUEYENsIs LeNsIM U 3a7jauaM, CTPYKTYPE U COIEPKaHUIO Kypca.

Paboma ¢ koncnekmom nexyuii

[IpocMOTpUTE KOHCHEKT Cpa3zy MOCIe 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JIEKIIHA,
KOTOPBI BBI3BIBACT 3aTPyJHEHMs [ NoHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyIHUTEIBHBIE BOIIPOCHI, UCIIONIb3Ysl PEKOMEHIyeMYI0 JIUTeparypy. Eciu caMocTosITensHO He
yAaJIOCh pa3o0paThbcsi B MaTepuaie, cPopMyIHpyHTe BOMPOCH W OOpaTUTECh 3a MOMOIIBIO K
MPernoAaBaTeNto Ha KOHCYIbTAIIMH U ONF>KaNIIeH JeKIUH.

Perynsapuo oTBOAMTE BpeMs sl TOBTOPEHHS MPOWIEHHOTO MaTepuaia, IpOBepsst CBOU
3HAHUSI, YMEHUS U HABBIKU TI0 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonanenue nabopamophuvix pabom

Ha 3anstum monyuute y mpemnojaBaTens rpaduK BHIIOTHEHHS J1a00paTOPHBIX padoT.
O03aBequTeECH BCEM HEOOXOMUMBIM METOINUECKUM 00ECIIEYEHHUEM.


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

[lepen mocemienneMm 1aboOpaTOpuy HM3YyYUTE TEOPUIO BOMPOCA, MPEAINOJIAraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIEH paboTe M MOArOTOBHTE
MIPOTOKOJI IPOBEACHMS paOOTHI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE pabOTHI,

— 3aroToBKHN Ta6JII/H_I JJId 3alIOJIHCHUA OKCIICPUMCHTAJIbHBIMU JaAHHBIMHU HaGHIOHeHHﬁ;

— ypaBHEHMS XUMHUYECKUX PEaKIUil IpeBpalleHHid, KOTOPbIE OYAYT OCYIIECTBICHBI IPH

BBITIOJTHCHUH 3KCIICPUMCHTA,

— pacdeTHbIe (HOPMYIIBI.

OdopmiteHrEe OTYETOB JIOJDKHO TPOBOJUTHCS TIOCIIEC OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

JlJis TOATOTOBKHM K 3alIUTE OTYETa CIICIYeT MPOAHATU3UPOBATH SKCICPUMEHTAILHBIC
pe3yJIbTaThI, COMTOCTABUTh MX C U3BECTHBIMU TEOPETHUCCKUMHU TTOJIOKCHUSIMH UM CITPABOYHBIMU
JaHHBIMH, O606H_[I/ITB PE3YIbTATHI I/ICCJIC[[OBaHI/Iﬁ B BHUJAC BBIBOAOB IIO pa60Te, IIOATrOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJMMBIC B METOJUYECKUX YKA3aHHIX K BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B ocBOCHMM IUCHMITIMHBI WHBAIWIAMU H JIMIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
30POBbsi OOJIBIIIOE 3HAYCHHE MMEST WHIMBHUIyalbHas ydeOHass padoTa (KOHCYJbTAlMU) —
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE YUeOHOTO MaTepuara.

I/IHI[I/IBI/I[[yaJIBHI)Ie KOHCYJIbTalUKM 110 NOPCIMETY SABJIAIOTCA Ba’KHbBIM (paKTOpOM,
CHOCOOCTBYIONIMM WHIWBUYAIN3alMN OOYYCHUS U YCTAHOBJICHUIO BOCITUTATEIIBHOTO KOHTAKTa
MCKAY NOperoAaBaTciicM U 06y‘-IaIOHII/IMC$I HWHBAJILJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIA, HCNOJIb3YeMbIX MPH OCYLIECTBICHUHN
0o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE (MOAYJII0).

8.1 llepeuenb uHGOPMANUOHHBIX TEXHOJIOT UM,

— KOHCYJBTUPOBAHUE U TMPEIBAPUTEIbHAS ITPOBEpKa padOT MOCPEACTBOM SJIECKTPOHHOU
MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 o0ecneYeHusl.
KOMITBIOTEpPHBIC TPOrpaMMbI 1 dKcriepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, pacuerHas kommbroTepHas mporpamma «Excel».

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
DnekTponHas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4Yeckass 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTeILHOIO NMPoLecca Mo JUCHUILINHE (MOYJIIO)

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JUCIHHUITIINHBI

Ne Bun pabor
(MOTyJIs1) M OCHAIIIEHHOCTh

1. JlexunoHHBIE 3aHATUA | AyOUTOpUs, OCHAIlEHHAas IPE3CHTAllMOHHOM  TEXHHUKOU
(IpoeKTop, FKpaH, KOMIIbIOTEP/HOYTOYK) M COOTBETCTBYIOIIIM
nporpaMMHbiM  obecriedenneMm (I1O); mockoit  MenoBoii;
JIEMOHCTPALIMOHHBIE MaTepHabl (MOHCENEeKTUBHBIE
9NEKTPOJbI, PA3IMYHOIO THUIMA BOJIBTAMIEPOMETPUUYECKUE
AIEKTPOJIBI) (aya. 252¢)

2. JlabopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEIHAIU3UPOBAHHON
3aHATHA Me0enblo U J1abopaTOPHBIM O0OpPYAOBAHHEM (TEXHUYECKUMH
cpeactBamMu oOydeHHMs): aHanuzarop xuakoctu pH-metp-
nonomep JkcrepT-001 1 HAOOp MOHCENEKTUBHBIX AIIEKTPOJIOB;



http://www.elibrary.ru)/

pH-merp-uonomep DOxorect-120; cnekrpodoromerp Leki
SS1207 wmm Leki SS2107 ¢ HaGopom KIOBET, MarHUTHBIC
memanku (HanpumeplLekiMS1); Becwl anamutuueckue BJIP-
200, 2 xjacca TOYHOCTH; JJIEKTPOIUIMTKH Mapku «Meurtay,
momens  1114/2124  wnm pgpyrue ¢ aHaJIOTHYHBIMHU
xapaktepuctukamu (ayzn.242c, 252c¢)

['pynmoBsie Aynutopusi (kaOWHET), OCHaImIeHHas MeOeabl0, JIOCKOM
(MHAMBUAYAJIbHBIC) MenoBoi (ayn.242c, 252c¢)

KOHCYJIbTaIHH

Tekymuii  KOHTpOJIb, | AyauTopuss (KaOWHET), OCHaIIeHHas MeOenblo, JTOCKOU
IIPOMEKYTOYHAs MenoBoi (ayn.242c, 252c¢)

aTTecTanus

CamocTosiTenbHas Kabuner s caMocTOSTENbHONW paOOThI, OCHAIICHHBIN
pabota KOMITBIOTEPHOH TEXHUKOW C BO3MOXHOCTHIO TOJKITIOUEHHS K

cetu «HTEpHETY, 1 00ECTICUCHHBIN TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.




