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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:
(Vkazvieatomes yenu oceoeHuss OUCYUNIUHBL, COOMHECEHHble C NIAHUPYEMbIMU Pe3Vabmamamil
0C80eHUsL 00PA308aMENbHOU NPOSPAMMDL).

3agaun:

(Ilepeuucnsiomesa 3a0aqu, coomueceHuvle ¢ NOCMABIEHHOU YENblo U NO3GOAANUUE OOCMUSHYMb
3anIAHUPOBAHHBIX PE3YIbMAMo8 00yUeHUs).

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuurimHa OTHOCUTCS K 00s3aTebHBIM JUCHUIIMHAM (MOJIYJISIM) BapuaTUBHOW YacTH Ojoka J|

«Aucuumunel (MOTyIIN)»

[TpepexBusutsl qucuutuiansl: 51./{.5.25 Buoxumus u monexynapuas ouonocus, b1./[.5.27 I enemuka

C OCHOB8AMU celleKuyuu

[TocTpekBu3uThl guctuiuinebl: b1,/ B.20 Kunemuxa u mepmMOOUHAMUKA (DHepMeHMAMUBHBIX

peaxyuti

3 TpeGoBanus k pe3yjabTaTaMm 00yuYeHUs MO TUCIUIINHE

Hpouecc HU3YyYCHUS JUCHUIIJIMHBI HAITPABJICH HA q)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB O6y‘IeHI/I$I

Ko u HaumeHnoBaunue
dbopMUpyEeMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHHUA KOMIICTCHIINH

HJ'IaHI/IpyeMBIC PE3YyIbTAaThI
O6y‘~ICHI/I$I 10 JUCHUIIJIINHE,
XaPAKTCPUIYIOMIUEC DTAIIbL

BBIITOJTHCHHA HAYYHO-
UCCIIeIOBATENbCKUX TOJIEBBIX U
1a00paTOPHBIX OUOTOTHYECKUX
pabot

[1K*-1-B-2 [Tonb3yercs COBpeMEHHBIMU
MeTOoaMu 00pabOTKH, aHAJIN3a U CUHTE3a
M10JIEBOM 1/1in 1ab0opaTOpHOM
Ouosiornyeckoil uHpopMaImH,
JEMOHCTPHUPYET 3HAHHE TPUHITUIIOB
COCTaBJIEHUS] HAYYHO-TEXHUYECKUX NTPOEKTOB
¥ OTYETOB

dbopmupoBaHus
KOMIIETEHIINH
I1IK*-1 Criocoben [1K*-1-B-1 Bnaneetr merogukamu paboT mo |3Hare:
HKCILTyaTUPOBATh UJACHTU(PUKAIMY U aHAIU3Y OPTaHU3MOB C COBPCMCHHYIO  allllapatypy — H
) O60py,Z[OBaHI/Ie JJIA BBIITOJIHCHUA
COBPEMCHHYIO allapaTtypy i  |IPHUMEHCHHUEM COBPEMEHHOM anmaparypbl 1
HAay4YHO — HCCJICAOBATCILCKUX
obopynoBaHue Ui 000pyOBaHKs N1a6OpaTOpHBIX ~ OHOIOrMYECKHUX

paboT mo oleHKEe OOBEKTOB TO-
POICKOM cpenbl

Ymern:

BEIOMpATh HEOOXOAUMbIE METO/IbI
UCCJIEI0OBaHUS, 00OpabaThIBaTh
HOJy4YEHHBIE PE3yNbTaThl, C MPH-
BIICUCHHEM COBPEMCHHBIX HH-
(hOpMaIIMOHHBIX TEXHOJIOTHH.
Baaxerb: HaBBIKAMH CaMOCTOS-
TeNbHON Hay4HO-
HCCIICAOBATEIIBCKON NI TEIBHO-
CTU M COBPEMEHHBIMU METOJa-
MU TIOJTy9eHUsI, 00pabOTKN U
XpaHEeHHs1 HAyIHOH MH(pOpMAaIUN
B 00J1aCTH YPOIKOIOTHH.

[TK*-3 T'oTOB NpUMEHSATH Ha
MIPOU3BOJICTBE OA30BbHIE
obmenpodeccuoHanbHbIE
3HaHUS TEOPUH U METO/IOB
COBpEMEHHOW OMOJIOTUH

[1K*-3-B-4 Ucnonb3yeT cOBpeMEeHHbIE
OnoJIOTHYECKHe 1 MOJICKYJISIPHO-
OMOJIOTHYECKHE METO bl HCCIIEOBAHUS U
NPUMEHSET UX JUIS PeIICHUs KaK
NPUKIIAJHBIX, TAK U TEOPETHUECKUX 3aj1a4
ouonoruu

3HaTh:
-CaHUTAPHO-TUTHEHUYECKUE
HOpPMAaTHBEI KayecTBa 31
0e30macHOCTH 00BEKTOB

TOpPOJICKOM CpeJIbl;

-MEeTOJIEI METOIEI
OHOJIOTHYECKOTO MOHHTOPHHTA
MIPH IPOBEICHUH JTa00PATOPHBIX
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Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tmanupyemble pe3yabTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEPU3YIOIINE ITAITbI
dbopmupoBanus
KOMIIETEHIINH

HUCCIIEI0BaHUN
TIPOU3BOJICTBCHHBIX H
HETPOM3BOJICTBEHHBIX (DAaKTOPOB;

- METOIBl  OICHKHU i
TIPOTHO3UPOBAHUS BIIASTHUS
KOMILIIEKCA (dakTopoB
OKpyXarollel  cpemsl Ha
310pOBbE YeJIOBEKa

YMeTh:

- IPUMEHSTH Ha TIPAKTHKE
METOBI OLIEHKH DKOJIOTHYECKOI0
COCTOSIHUS TEPPUTOPUN U
COBPEMEHHBIC METO/IBI
OropemMenaIiy ropoacKoit
cpenbl;

- aHaJTM3UPOBAThH JAHHBIE
pe3yJIbTaTOB UCCIENOBAaHUMN
OUOJIOTMYECKUX 00BEKTOB U
MOHMUTOPHMHIA TOPOJCKOHN
CpeIpl.

Baajaersn:

- COBpEMCHHBIMH
OMOJIOTHYECKMMU 1
MOJIEKYISIPHO-0MOIOTTIeCKUMHU
METOJAaMHU HCCIIEN0BAHUI
OHOJIOrMYECKUX 00BEKTOB
ropoja.

4 CTpyKTypa U collepKaHHue TUCHHUIINHBI

4.1 CTpyKTypa IHCHHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBIsEeT 5 3aueTHhIX equHuIl (180 akageMUyecKux 4acoB).

TpynoemMKocCTs,
Bun paboTht aKaJIEMMYECKHUX YacOB
6 cemecTp BCETO

O0masi Tpy10éMKOCTh 180 180
KonTakTHas pabdora: 50,25 50,25
Jlexuuu (JI) 18 18
ITpaktryeckue 3anstus (I13) 16 16
JlaGopatopusbie pabotsl (JIP) 16 16
ITpomesxyTouHas arrectanus (3a4eT, YK3aMeH ) 0,25 0,25
CamocrosiTe/ibHas padoTa: 129,75 129,75
- 8bINOJIHEHUE UHOUBUOYATLHO20 MEopHecKko2o 3a0anus (UT3);
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoOHHO20 00yYeHUsl,
- U3yyeHue pazoenod Macco8020 OMKPLIMO20 OHAAUH-KYpca « OcHObl
akon02uyeckoll bezonacrnocmuy « hitps://oiledu.ru/courses/ugntu/osnovy-
ekologicheskoy-bezopasnosti.html  »;
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYUECKUM 3AHAMUAM,
Bupa nToroBoro KoHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHIPOBAHHBIN aug. 3a4.
3a4er)



https://oiledu.ru/courses/ugntu/osnovy-ekologicheskoy-bezopasnosti.htm
https://oiledu.ru/courses/ugntu/osnovy-ekologicheskoy-bezopasnosti.htm

Pas,uenm JAUCHUIUINHBI, U3Yy4aCMBbIC B 6 CEMECTpPC

KosyectBo yacos
Ne paznena HaumeHnoBanue pasnenos ayautopras BHeay/I.
BCETO pabota
i EREN pabora
1 MeTo/1p1 OIIEHKH KayecTBa aTMOC(EpHOro BO3yXa OOBEKTOB 2 2 2 30
TOPOJCKOH Cpe/ibl
2 MeTo/1p1 OIICHKH COepKaHUS MOJUTIOTAHTOB U 4 2 2 25
KCEHOOMOTHKOB B [TOYBE T'OPOACKON CpeJibl
3 MeToabl OLIEHKH COJIEpKAHUS TOIIOTAHTOB U 4 2 2 25
KCEHOOMOTHKOB M MX BIUSHUS HA IPOLECCHI
KHU3HEJEATeITbHOCTH
4 MeTomp! OIIEHKH YCTOHYNUBOCTH PACTEHUH K JCHCTBUIO 4 6 6 25
HEeOJIaroNMpHUATHBIX SKOJIOTHIECKUX (DAaKTOPOB TOPOJICKOM
cpensl
5 MeTomp! OIIeHKH KadecTBa M KOM(POPTHOCTH 4 4 4 25
IIPOU3BOJCTBEHHON U JKUJION TOPOJCKOM CpenbL.
Uroro: 180 18 16 16 130
Bcero: 180 18 16 16 130

4.2 CoaepixaHue pasaeioB JUCHUIINHBI

Pasznen 1 Mertoabl OLEHKH KayecTBa aTMOC(EepHOro Bo3yXa ropoJacKoi cpeabl

Crpoenue, coctaB atmocdepsl. [locneacTBus TexHOreHes3a.

CtpoeHue u ra3oBblii coctaB aTMochepsl. bamranc razos B atMocdepe.

BosnaeiicTBue nesTeIbHOCTH YEI0BEKa Ha ra30BbIil coOcTaB B aTMocdepe.

OCHOBHBIE 3aTrPsI3HSIOIINE BEIIECTBA BO3AyXa.

MeTo/pI OLIEHKH KayecTBa U 9KOJOTHYecKol 0€30MacHOCTH BO3ayXa

MeTonpl caHUTapHO-0AKTEPHOIOTHYECKOTO UCCIICIOBAHMS BO3AyXa

3arpsi3HEHHE aTMOC(HEPHOTO BO3IyXa

MeToMKa OLICHKH HAKOIIJIEHUE CEPBI B JTUCTHSIX APEBECHBIX PaCTEHUN

MeTonbl OIICHKH KadecTBa CPEbI 10 BeTHYUHE (MIYKTYHPYIOMIeH aCHMMETPHH JTUCTHEB Oepe3bl TOBUCIION

Pasznen 2 Meroabl OLlEHKHU COAEPKAHUS MOJUIIOTAHTOB M KCEHOOMOTHKOB B II04YBe rOPOICKOM cpeabl

MeTOL[I)I OIICHKU COACPIKaAHUA MMOJIJITFOTAHTOB U KC€HO6I/IOTI/IKOB B ITIOYBEC FOpO}ICKOﬁ CpeabI

OmnpezeneHne IMOUTIOTAHTOB M KCEHOOHMOTHKOB. bHoskojorudeckas XapakTepPUCTHKA TSDKEJBIX METAJUIOB, HCTOYHHKH,
MEXaHHU3MBI TIOCTYIIJICHUs, HAKOIICHUsI U Tpancopmauuu TM.

Mertoas! oTO0pa npo6, MPOOOTIOATOTOBKH U OOHAPYKEHHS TSHKEIBIX METAJIIOB B TouBe. Cyxoe M «MOKpPOE» 030JICHHE.
OmnpeneneHue cTeneHH SKOIOTHUECKOT0 3arpsI3HEHUS] Pa3IMUHbIX CyOCTPATOB C IOMOIIbIO OMOTECTa Ha IMPOPOCTKAX.

Pasznen 3 Meroabl OLleHKH COAepPKAHUSI MOJLUIIOTAHTOB U KCEHOOMOTHKOB B PACTEHUSIX M MX BJHMSIHMS HA NPOLECCHI
JKU3HEAEATEILHOCTH

[MonnroTaHThl M KCEHOOMOTHKY B PACTEHUSIX M MX BIIMSHUS Ha MPOLECCHl JKU3HEESTEIbHOCTH

Mertoasl oTO0pa mpoO, MPOOONOATOTOBKM M OOHApY)KEHHs TSXKENIbIX MeTaluioB B pacTeHusX. KBII Tskenslx MeTayioB
pactenusmu 1o Koasisckomy.

OO6HapyKeHUE TAKEIBIX METAIIIOB B PACTCHUAX THCTOXUMHYECKUM METOIOM.

W3meHeHue 11BeTa (U1aBOHOMIHBIX IUTMEHTOB I[BETKOBBIX PACTEHUH MO BIMSHUEM COJICH TSXKENBIX METaJIIOB.

OmnpeneneHue cTeneHH SKOIOTHUECKOT0 3arpsI3HEHUS! Pa3IMUHbIX CyOCTPATOB C MIOMOIIbIO OMOTECTa Ha IIPOPOCTKAX.

Pazgen 4 Meroabl OLEHKH YCTOHYHMBOCTH PACTEHHH K ACCTBHI0O HeOJArONpPHATHBIX JIKOJOTHYEeCKHX (PAKTOpPOB
rOpPoACKON cpeasbl.

OreHKa aKTUBHOCTH aHTHOKCHIAHTOB, KaK IOKa3aTellb yCTOMYMBOCTH PACTCHUN K JICHCTBHIO CTPECCOBEIX (PaKTOPOB.
OneHka ra3oycToiuMBOCTH pacTEHUIL.

MopdomMeTpriaeckrii MeTO] OLIECHKU ra30yCTONYHBOCTH PACTCHHUH.

BakyyM-uHQUIBTPAITMOHHBIN METO/I OTIPE/ISNICHUS] BEHTHIIMPYEMOCTH T'y09YaTol TapeHXUMBI.

[TponutiaemocTh MeMOpPaH KIETOK JIJIS SJIEKTPOJIUTOB y PACTCHHUH PA3IMYHOTO YPOBHS ra30yCTOMYNBOCTH.

OrneHKa coJIeyCTONYMBOCTH PACTEHUH M0 M3MEHEHHIO TIOKa3aTeJIe MPOPacTaHus CEMSH B COJIEBBIX pacTBOPAX.
MeTozbl OLIEHKH YCTOMYMBOCTH PACTEHUM K THIIO- U @aHOKCHH.

HccnenoBanue npoHUIIAEMOCTH MEMOPaH KJIETOK OPTaHOB PaCTEHHH, HAXOUBIINXCS B PA3INIHBIX YCIOBUSIX adpallvy.



OxpaHa 3eJICHBIX HACAXKICHUN TOPOJOB
OrneHka KU3HECTTOCOOHOCTH IEPEBLEB B TOPOJICKOH cpeie

Ornenka ymep0a OT YHHYTOXXEHHS WM MOBPEXICHHUS 3€JCHBIX HACAKACHHUN M €CTCCTBEHHON pPAaCTHTENBHOCTH TOPOJIOB.

Pasgen S Meroabl OleHKH KadecTBAa U KOMGOPTHOCTH NPOU3BOACTBEHHON U KUJIOH TOPOACKOIi cpelbl

MeTobl OIICHKH KavecTBa M KOM(POPTHOCTH MPOU3BOACTBEHHON U JKUIOH CPEIIbL.

DKOJIOTHS YKUIHIIA U KOM(POPTHOCTH CPEJIbI

OmnpezencHre TEMIIEPaTyPhl BO3AyXa B JKWIBIX M IPOU3BOJICTBCHHBIX 3MaHUSIX U TIOMCIICHHUIX
Pacuer TerionoTeps MOMEIIECHHSI U TIOBEPXHOCTH 000TPEBaTEILHBIX IPHOOPOB.

MeToabl OmpeneNeHus peaKkiii OpraHu3Ma Ha U3MCHEHUE TEMIICPATYPhl OKPYKAIOIMICH Cpe/Ibl
Omnpenenenne abCOMOTHOH BIAYKHOCTH BO3ITyXa

OmnpeneneHne OCBEUICHHOCTH JKHIIbIX U OOIIECTBEHHBIX 3/IaHUN M TOMEIICHHA

4.3 JlaGopaTopHbIe padoThI

Ne JIP | Ne paznena HanmenoBanne mabopaTOpHBIX padoOT Ko-Bo yacoB
1 1 MeTop!I OIIEHKH KadecTBa CPEAbI 10 BEMTUUUHE QIYKTYHPYIOIEH aCHMMETPHH JTH- 2
CTBhEB Oepe3bl HOBUCIION
2 2 OmnpeneneHue CTENIEHN IKOJIOTHYECKOT0 3arpsA3HEeHUs pa3IMYHbIX CyOCTpaToB C IMo- 2
MOIIBIO OHMOTECTa HA MMPOPOCTKAX.
3 3 OOHapyKCHUE THKEIBIX METAIOB B PACTCHUAX TMCTOXUMHUCCKUM METOIoM. M3me- 2
HeHHe [BeTa (JIaBOHOUIHBIX NUI'MEHTOB [IBETKOBBIX PACTEHHUH MO/ BIUSHUEM COJICH
TSKEJIBIX METAJLIOB. 2
4 4 MopdomeTpruiecknii MeTo I OLICHKH ra30yCTOHYNBOCTH pAaCTCHUH. 2
5 [TpornmaemMocTs MeMOpaH KIETOK AJISI SJICKTPOIUTOB Y PACTEHUH Pa3IMIHOTO yPOB- 2
HSI Ta30yCTONYNBOCTH.
6 OueHka coJeycTOHYNBOCTH PACTEHUH 110 M3MEHEHHIO [TOKa3aTeleil mpopacTaHus 2
CEMSH B COJIEBBIX PaCTBOpax.
OrieHKa KU3HECTIOCOOHOCTH IePEBBEB B TOPOJICKOM cpefie U olieHKa yiepOa OT yHu-
YTOXKEHUS MJIH TIOBPEXKICHUS 3€JICHBIX HACAXKICHUI U €CTECTBEHHOW PaCTUTEIBHO-
cTH
7 5 Mertopl ONpe/esieHus peaklui OpraHu3Ma Ha H3MEHEHHEe TeMIIepaTypbl OKpyKa-
IOIIEH CpeIb 2
8 5 Pacuer BBIOpOCOB OKCH/IA YTIIEpPOAa, YIIIEBOJOPOIOB, OKCHJIOB a30Ta U CEPbI, CAXH B
aTMoc(epy aBTOTPaHCIOPTHBIMH CPEJICTBAMHU 2
HUroro: 16
4.4 IllpakTU4ecKue 3aHATUS (CEMHHAPBHI)
Ne zansitust | Ne paznena Tema Kon-Bo yacos
1 1 MeToIBI OIICHKH KayecTBa aTMOC(EPHOT0 BO3IyXa 2
2 2 Omnpenenenue  TOJUIIOTAaHTOB M KCEHOOMOTHKOB. Bbuoskonoruyeckas 2
XapaKTEePUCTHUKA TSDKEIBIX METAJUIOB, MCTOYHHMKH, MEXaHM3MbI MOCTYIUICHUS,
HakoIuieHus! ¥ Tpanchopmarn TM.
3 Metoms! oTOopa mpod, MPoOOIIOATOTOBKH M 00HAPYKEHHS TSDKEJIBIX METAIOB B 2
moyBe. Cyxoe U «MOKPOe» 030JICHHE.
4 3 MeToap! OLEHKHM KadecTBa M KOM(MOPTHOCTH IPOU3BOJICTBCHHOM M KIJIOW 2
cpensl
OKOIOTHS XWIHIIA U KOM(DOPTHOCTH TOPOJCKON Cpebl




Ne zansitust | Ne paznena Tema Kon-Bo yacos

5 4 CaHuTapHO-TUTHEHNYECKHE HOPMATHUBBI KauyecTBa aTMOC(EPHOTo BO3IyXa 2

CaHI/ITapHO-FI/IFI/ICHI/I‘{CCKI/Ie HOPMAaTHUBBI KA9€CTBA ITOBEPXHOCTHBIX BOJ.

7 5 MeTonpl OLEHKH ¥ TPOTHO3UPOBAHHS BIUSHUA KOMIUIEKCa  (aKTOpPOB 2
OKpYy’Karolleil cpenpl Ha 3710pOBbE YSNIOBEKA

8 OmeHKa 030BBIX DPHCKOB M JOIMYCTUMBIX JHMUTHPYIOIINX KOHIEHTPALUH 2
KCEHOOMOTHKOB B OKpYIXKalollel cpese

Hroro: 16

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1 buoxumus [Teker] : yue0. s cTyaeHToB Mea. By30B / on pen. E. C. CeBepuna.- 5-¢ uza. - M.
: I'DOTAP-Menaua, 2009. - 766 c. : wi. - Ipw. : c. 735-760. - IIpenm. ykas.: c. 748-760. - ISBN 978-5-
9704-1195-7.

2. Komos, B. II. buoxumus [Tekcr] : yue6nuk mis By3oB / B. I1. Komos, B. H. IlIsenosa.- 2-e u3n.,
ucnp. - M. : Ipoda, 2006. - 638 c. - (Beicmee o0pazoBanue. CoBpeMeHHBIH yueOHUK). - [Ipeam. ykas.: c.
620-630. - ISBN 5-358-01012-2.

3. Kituanueckast onoxumust [Tekcr] : yued. mocoOue uist CTyIGHTOB MeIl. By30B / mox pea. B. A.
Tkauyka .- 3-e uza., ucnp. u jgom. - M. : I'DOTAP-Menua, 2008. - 462 c. : un.. - bubnuorp.: c. 430. -
[TpenM. yka3s.: c. 451-454. - ISBN 978-5-9704-0733-2.

5.2 lonoiHuTeIbHAS JIUTEPATypa

1. BapeimeBa, E. C. TeopeTudeckre OCHOBBI OMOXUMHUU [DIIEKTPOHHBIN pecypc] : yueOHoe mocobue
JUI CTY/EHTOB, OOYyYaroIMXCs MO HpOorpaMMaM BBICIIEro Npo(hecCHOHAILHOrO 00pa30BaHUs IO
cnenuanbHOCTH "broxumus" IS HampaBJICHUs TMOATOTOBKH OakamaBpoB "buomorus" / E. C.
bapeimesa, O. B. bapanosa, T. B. 'amO0ypr; M-Bo oOpa3zoBanus u Hayku Poc. ®@enepanuu, ['oc.
oOpasoBar. yupexaenue Boicil. mpod. oOpazoBanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TEKCTOBBIC
naH. (1 ¢aiin: 14.80 MO). - Openbypr : TOY OI'Y, 2011. - 362 c. - 3ari. ¢ TUT. 9kpaHa. - Adobe
Acrobat Reader 6.0. - Pesxum poctyma: http://artlib.osu.ru/web/books/metod all/11 20110615.pdf. -
m roc. peructpanuu 0321102524,

2. bapreimena, E. C. [Ipaktudeckuie 0OCHOBBI OMOXUMHH [ DIIEKTPOHHBIHN pecypc] : yueb. mocodue / E. C.
baperiesa, O. B. bapanosa, T. B. 'am0Oypr; M-Bo oOpa3oBanus u Hayku Poc. @enepaunu, Oenep.
roc. Oromker. oOpa3oBar. ydpexaeHue Bbicll. mpod. obpazoBanus "OpenOypr. roc. yH-T". -
OnexkTpoH. TekcToBble AaH. (1 daitn: 2.94 M6). - Openbypr : OI'Y, 2011. - 217 c. - 3arn. ¢ TUT.
JKpaHa. - Adobe Acrobat Reader 5.0. - Pexxum JOCTyTa:
http://artlib.osu.ru/web/books/metod_all/2868_20111011.pdf - ISBN 978-5-9723-0094-5.. - m roc.
peructpamuu 0321103142,

3. buoxumus [DnekTpoHHBIH pecypc] : yueOHOe mocodue i CTYACHTOB BBICIINX YU€OHBIX 3aBEJICHUH,
oOyyaroluxcsl MO HallpaBJIEHUAM TMOATOTOBKH (creuuanbHocTsAM): 06.05.01 - buounxenepus u
ouonndopmaruka / E. C. bapeimesa [u ap.]; M-Bo Hayku u Bbicil. oOpa3zoBanus Poc. @enepanun,
®denep. roc. OIOKET. 00pa3oBaT. yupexaeHue Bwicil. oOpa3zoBanus "OpenOypr. roc. yH-T", Kad.
OMOXMMHUM U MHUKPOOHMOJIOTUH. - DJEeKTpoH. TekcToBble naH. (1 ¢aitm: 3.43 MO). - Mocksa :
Axanemust EcrectBosnanus, 2020. - 90 c. - 3arn. ¢ tut. kpana. - Adobe Acrobat Reader 5.0. -
Pexxum pocryma: http://artlib.osu.ru/web/books/metod all/133314 20201110.pdf - ISBN 978-5-
91327-638-4.

4. Haymenko, O. A. OcCHOBBl CTpOEHHMSI ¥ KHHETUKH (epMEeHTOB B  OHOJOTHUECKUX
cucTeMax [DJeKTpOHHBIA pecypc]: ydeOHOoe mocoOue uisi OOydarmIMXcs Mo 00pa3oBaTEIbHOU
nporpaMMe BbICIIEro oOpa3oBaHusi 1o HampasieHuto noarotoBku 06.03.01 buomnorus / O. A.
Haymenko; M-Bo oOpazoBanusi u Hayku Poc. denepamuu, denep. roc. OromkeT. oOpa3oBar.
yupexaeHue Belcul. oOpazoBanus "OpenOypr. roc. yH-T", Kad. OMoXxuMuu U MHUKpPOOHOJIOTHH. -
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http://artlib.osu.ru/web/books/metod_all/133314_20201110.pdf%20-%20ISBN%20978-5-91327-638-4
http://artlib.osu.ru/web/books/metod_all/133314_20201110.pdf%20-%20ISBN%20978-5-91327-638-4

OnekTpoH. TekcToBble AaH. (1 daitn: 1.62 MO). - Opendypr : OI'Y, 2017. - 182 c. - 3arn. ¢ THT.
9KpaHa. - Adobe Acrobat Reader 6.0. - Pexum JIOCTYyTIA!
http://artlib.osu.ru/web/books/metod_all/36133 20170406.pdf - ISBN 978-5-7410-1666-4.

5. Haymenko, O. A. Du3uMonorus [DIEeKTpOHHBIM pecypc]|: METOAMYECKHE YKa3aHWs s
oOydJarmuxcsi 1o 00pa3oBaTENIbHON TporpamMMe BBICIIETO O00pa3oBaHUS 1O HAMPABICHHIO
noarotoBku 06.03.01 buonorus / coct. O. A. Haymenko; M-Bo Hayku u BbICII. oOpa3oBanus Poc.
Oeneparun, Deep. roc. OIOKET. 00pa3oBaT. ydpexkaeHHUE BhICHI. oOpazoBaHus "OpeHOypr. roc.
yH-T", Kad. Onoxumum u MHUKPOOHOJIOTHH. - DJIEKTpOH. TekcToBble AaH. (1 daitr: 0.63 MO). -
Openoypr : OI'Y, 2023. - 28 c. - 3ar. ¢ TuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum goctymna:
http://artlib.osu.ru/web/books/metod_all/189773 20230623.pdf

5.3 llepuoanyeckue U3IaHUA

1. bromrereHb SKCIEPUMEHTAIBHOW OMOJIOTMH M MEIUIIMHBI : XKypHal. - M. : ArenTcTBO "Pocre-
gats", 2020, 2021, 2022.

KypHan Heopranmyeckoil XuMmuH : xypHai. - M. : AkagemuznarueHtp "Hayka" PAH, 2018.
Kypnan ¢pusndeckoit xumuu : KypHai. - M. : Akagemuzgaruentp "Hayka" PAH, 2020.
Knununyeckas nabopatopHas IMarHocTHKa : )KypHal. - M. : ArentctBo "Pocneuars", 2018.
[TouBoBeaenwue : xxypHai. - M. : Akanemuzgarientp "Hayka" PAH, 2020.

[Ipuknannas 6MOXUMHS U MUKpOOUOIOrHs : )KypHal. - M. : Akanemusnatuentp "Hayka" PAH,
2020.

7. Xumudeckasi MPOMBIIIEHHOCTh CEroHs : KypHal. - M. : ArenrctBo "Pocrneuars”, 2020.

Uk wm

5.4 UnTepHeT-pecypcsbl

1. 'APAHT IlInardopma F1 [DnexTpoHHBI pecypc|: cnpaBoyHO-TIpaBoBasi cuctema. / Pazpaborumk
OOO HIIIT «'APAHT-Ceprucy», 119992, Mocksa, BopobweBbl ropel, MI'Y, [1990-2024]. — Pexum
nocryma B cetu OI'Y http://garant.net.osu.ru

2. Koncynprantllmtoc [DnekTpoHHBI pecypc]: 3JeKTpPOHHOE MEPUOAMYECKOE H3JIaHHE CIIpaBOYHAs
npaBoBas cuctema. / Pazpadorunk 3A0 «Koucynsrant [Timrocy, [1992-2024].

3. http://edu.garant.ru/garant/study/ - Wurepuer-Bepcust APAHT-O6pa3oBanue, Cuctema 'APAHT
IUISL CTY/IGHTOB, aCIUPAHTOB M MPEToIaBaTelNeH

4. OwmnnaiiHoBass BepcHsl HAy4YHO-TIONMYJSIPHOTO MpPOEKTa «DJIEMEHTbI», LEeNbI0 KOTOPOTo SBISETCS
nonynsipuszanus Hayku. Pexxum gocrymna: http://elementy.ru/

5. HayuyHo-momynsipHbI caiT, MOCBAIIEHHBI MOJEKYISPHBIM OCHOBAM COBPEMEHHOH OHOJOTMH H
MPAaKTUYECKHUM MPUMEHEHHSM HAayYHBIX JOCTHKCHWH B MEIUIIMHE W OMOTEXHONOTHH. PexxmMm moctyma:
http://biomolecula.ru/

6. Hayuno-nonynsipubeiii xypHan «MemOpaHa» — 1uiom@aaka st oOMeHa uHGOpMaIel 0 TeXHOJIOTHSX,
KOTOpbIE MEHSIOT JKU3Hb, MOCBSIIEHHas Mo0eaaM HayKu, JTOCTH)KEHUSM TEXHMKH, IpOpbIBaM B JH3aiiHE,
OTKPBITHSAM B MEJIMIMHE, ycriexaM B OusHece. Pexxum nocryma: http://www.membrana.ru/

7. bapoiieBa, E. C. buoxumusi MpIllIeyHON JESTEIBHOCTH [DIEKTPOHHBIM pecypc] : 3JIeKTpOHHBINA Kypc B
cucreme Moodle / E. C. bapriiesa, A. H. Cuzennos; M-Bo Hayku u BbIcil. obpa3zoBanusi Poc. @enepanuu,
denep. roc. OmKET. 00pa3oBar. yupexaeHue Boicil. oopazoBanus "OpeHOypr. roc. yH-T". - OpeHOypr :
Or'Y. - 2019. - 5 c- 3arJ. ¢ TUT. PKpaHa.



OniraiiH-JIeKIMHU

BbapeimeBa, E. C. BUOXUMHSI MBIIIEYHOT'O COKpAILEHHS [ DNEKTPOHHBIN pecypc| : AIEKTPOHHBIA KypC
nexuwmii / E. C. bapeimeBa; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu, enep. roc. 6romxer. odpa3oar.
yapexaeHue Boicil. pod. obOpazoBanust "OpeHOypr. roc. yH-T". - DIEKTpPOH. TeKcToBbie naH. (1 daiir:
11.63 M0). - OpenoOypr : OI'Y, 2012. - 5 ¢. - 3ari. ¢ TUT. 3KpaHa. - Apxuarop 7-Zip. - Pexum gocryna:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=724

https://old.mipt.ru/online/#view.php?search&chair=0&course=2356 &teacher=0&semester=0&embe
dded=1&id=314&searchpage=0 MockoBckuii (U3MKO-TEXHUYSCKUH HHCTUTYT, Kypc «MoekymnspHas
OHOJIOrUsY;

https://old.mipt.ru/online/#search.php?search=&course=729&chair=0&teacher=0&semester=0&emb
edded=1

- MockoBckuii pu3uko-TexHuIeckuii HHCTUTYT, Kypce «bruodusunka KIeTkny;

https://lectoriy.mipt.ru/course/Biophysics 2018 - MockoBckuii pU3MKO-TEXHUUECKHI HHCTHTYT,
Kypc «buodusnka kietku (2-bIif ceMecTp)»;

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

1. Onepanunonnas cucrema PEJ[ OC

2. IMaket obucueix npuaoxenuii LibreOffice

3. [TporpammMHas cucrema Jist OpraHu3aluy Buaeo-KoHpepeHi-cesazu MTS Link

4. Slunexc.bpaysep - Opaysep, cO3laHHBI KOMIaHued «SIHAEKC» Ha OCHOBE JIBHXKKA

(6ecrunatas Bepeust) Pesxum mocryma: https://browser.yandex.ru.

5. TAPAHT Ilnatdopma F1 [DnektponHnslii pecypc]: cpaBodHO-TIpaBoBas cucrema. / Pazpaborunk
OOO HIIT «I"’APAHT-CepBuc», 119992, MockBa, BopoobeBsl rope;, MI'Y, [1990-2024]. — Pexum
noctyna B cetu OI'Y http://garant.net.osu.ru

6. Koncynerautliroc [DneKTpoHHBIN pecypc]: ICKTPOHHOE MEPUOINICCKOE H3aHUE CIIPAaBOYHAS
npaBoBas cuctema. / Paszpaborurk 3A0 «Koncynabrant [Intocy, [1992-2024].

7. http://edu.garant.ru/garant/study/ - UWarepuer-Bepcuss ['APAHT-O6pa3oBanue, Cucrema
I'TAPAHT pn1s1 cTyaeHTOB, aCHMPAHTOB U MperogaBaTesei

6 MaTrepuaabHO-TeXHUYECKOe odecrievyeHne TUCHHIIIHHBI

VY4eOHble ayAUTOPUU ISl TIPOBENCHHS 3aHSATHN JIGKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA, JUIS
MIPOBE/ICHUS] TPYNMOBBIX M WHIUBHyalIbHBIX KOHCYJIBTAllMi, TEKYyIIEro KOHTPOJIA U TNPOMEXYTOUHOH
aTTeCTAIlHH.

AyIuTOpUH OCHAILEHBI KOMIUIEKTaMH YYEeHUUYECKON MeOeH, TEXHUUECKUMH CPeICTBaMU O0yUYeHMS,
CIIy>KalllUMU JJIsl IPeCTaBlIeHNs yueOHOU nH(pOopMaluu O0JIbIION ayAUTOPHH.

[ToMerienue st caMOCTOSTENBHONM PabOThl 00YYarOIIMUXCsSl OCHALIEHBI KOMITBIOTEPHON TEXHHMKOM,
noakiIoueHHo Kk certu "VHTepHer", M obecrneueHHWEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyto cpeny OI'Y.

[lpr mpoBeneHUM 3aHATUH HCIONB3YIOTCSA CHEIHATH3UPOBAHHBIC AyJUTOPUHA M J1aOOpaTOPHH:
nabopaTopuss OMOXMMHUYECKOTO aHaju3a, J1abopaTopusi CHEKTPalbHBIX METOA0B U JIFOMUHECIIEHTHOIO
aHaJM3a, aBTOKJIaBHAs, TEPMOCTATHAs.

[Tepeuenp 00OpYyIOBaHUS, HCHOJIB3YEMOrO MpPHU MPOBEAECHUHU JAaOOPAaTOPHBIX PAOOT M HAy4YHBIX
WCCIICIOBAHHI, OTIPENIENSIETCS TEMAaTHKOM:

OcHoBHBIE amnmaparbl: AHanuzaTop BojbTammnepomerpuueckuii ABA-3; Becer Ohaus PA 64C;
ucToyHUK rmmtaHus g 3/p YDOD-01-THK-Texn. "Dnpd-8", JIHK-Texnomorus O-ELF8, Kamepa
anekTpodopernyeckas ropusontTanbHas S-2N (SE-2), pasmep rens 120x170 mm; Peppakromerp MPD-454
b2M; pH-metp "Dxcnepr-pH" (UI1, Tepmogarunk TJC-3, sanexrpog DCK-10601/7); cnexrpodorometp 13-
5400BU; tepmoctat TC-80; mkad BbITsDKHOM ¢ moasoxoM Bojsl IIB-YK-1KI'; Tpancumumromunatop ECX-
F15.C; muxpockon "MUKPOME/I-1", mukpockon meaunuackuiit MUKME/I-5; uentpudpyra CM-6M (quist
CTEKJI. M TUTACTHK. MPOOHpoK, 12 Ha 15mi); entpudyra-soprekc CM-50M nactonbHad, 10 15000 06/Mun

2. TexHUYECKHUE U BJEKTPOHHBIE CPEJICTBA OOYUEHUS U KOHTPOJIS 3HAHUH .

[Ipy mnpoBeneHHM JEKUMH TPUMEHSETCS MYJIbTUMEIUiHOe 000pyqoBaHUe, BKIOYamomee: 1)
kommeiotep IBM PC 686 (Pentium 11,K6-2) ¢ yCTaHOBICHHBIM JIMIIEH3MOHHBIM POTPAMMHBIM
obecneuenneM MS Windows 9.x/NT5.x (95, 98, ME, 2000, XP) u unctpymentransubiM [10 Microsoft
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https://old.mipt.ru/online/#view.php?search&chair=0&course=2356&teacher=0&semester=0&embedded=1&id=314&searchpage=0
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https://lectoriy.mipt.ru/course/Biophysics_2018
https://browser.yandex.ru/

PowerPoint; 2) mynstumenuiiapii mpoektop BenQ MP512 (tum: DLP, spxocts: 2200 ANSI Im,
paspemenue: 800x600, korTpactHOCTh: 2500:1); 3) akxpan 1,5%1,0 M.

K paboueii npocpamme npunazaromcsn:

e @DOHI OLEHOYHBIX CPEACTB JJIsI MPOBEACHHUS MPOMEKYTOUYHOM aTTeCTalMyd OOYYalolUXCs I10
JTUCIUILINHE;

e Meroanueckue yKa3zaHus sl 00yJarouXcsl 10 OCBOSCHUIO JUCIIUILITHBIL.
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