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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (en) OCBOCHUS TUCIUTUIMHBI:

- OCYUIECTBIIAITh KPUTHUYECKHM aHaIn3 NpOOJIEMHBIX HKOJIOTMYECKUX CHUTYallMi, CBSI3aHHBIX C
BIIUSTHUEM TOKCHUYECKUX (PaKTOPOB HA OCHOBE CHCTEMHOT'O MOJIX0/Ia U BHIPA0ATHIBATh CTPATETHIO TIO OIICHKE
UX YpOBHS M MPOTHO32 BIMSHUS HA KOJOTHUIO; PEaTU30BBIBATH MPOEKTHI MO OLIEHKE PUCKA BO3ACHCTBUS
TOKCHYECKUX (DAKTOPOB HA COCTOSIHUE OKPYKAIOMIEH Cpelbl M Ha OMOIOTHIECKUX OOBEKTHI

3agaun:

- I3Y4YUTHh OCHOBHBIE 3KOJIOTUYECKHE (PAKTOPBI CPEbl OOMTAHUS U YCIOBHS aJalTallud K HUM KH-
BBIX OpPraHU3MOB;

- U3YYHTH BIUSHUE (PAaKTOPOB OKPYKAIOIIEH CPe/bl Ha )KUBBIC OPTaHU3MBI U YETIOBEKA;

- OCBOMTb METO/IbI CCIIEIOBaHMI KauecTBa U 0€301MacHOCTH 00BEKTOB OKpY’Karollel cpe/sl (Boaa,
MO0YBa, aTMOC(HEPHBIA BO3/yX) AJIS UEIOBEKA,

- U3YYUTh TOKCUYECKHUE IKOJIOTHUECKHE (PAKTOPHI U yPOIKOIIOTHIO;

- U3YYHTH BIIMSHNAE TOKCHUECKUX (PaKTOPOB OKPYKAOIIEH Cpe/bl HA )KUBBIC OPTaHU3MBI U YETIOBEKA
B YCIIOBUSIX FOpOJIa,;

- OCBOHMTH METOJIbI UCCIICIOBAaHUI M OIICHKU PHUCKA JEHCTBUS TOKCHUSCKHUX JKOJIOTHYECKHX (haKTo-
POB B TOPOJICKOM Cpeie.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumuiiHa OTHOCUTCS K 00s3aTeNbHbIM AMCLUUIUIMHAM (MOAYJSM) BapHaTUBHOM vacTH Oyioka [l
«JlucuuminHbl (MOYIIN)»

[TpepexBusuthl aucuumuiubbl: b1.J[.5.15 Heopeanuueckas u opeanuueckas xumus, b1.J[.5.16
Ananumuueckas xumus, b1.J[.b.17 Xumus xomniexcuoix coeounenuti, b1.J][.5.28 @usuonocus: ocHosbl u
@yHKYUOHAbHBIE CUCTeMbl

[TocTpexBuszuTel nucuurunel: b1./].B.8 Bemepunapno-canumapmnas sxcnepmu3sa

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Inanupyemblie pe3ynbTaThl
00y4eHUs IO TUCIUIUINHE,
Kon n HaumeHnoBanue Kon n HauMeHoBaHME MHIUKATOPa
dbopMUpYyEMBIX KOMIETSHIIHIA JOCTH>KEHHS] KOMIIETEHIIUU XAPARTCPHSYIOTIIC STATIb!
(dbopMupoBaHus
KOMIIETEHLINI
YK-1 Cnocob6en ocymectBisTs | YK-1-B-2 OcymiecTBasieT KpUTHYECKUMA 3HATh:
KPUTUYECKHI aHAIN3 aHaJIN3 U CUHTE3 UH(POPMAIIUH, TTOTYYeHHONH |OQCHOBBI OOMICH 1
MpoOJEMHBIX CUTyaIlui Ha W3 pa3HBIX UICTOYHUKOB TOKCHYECKOUW DKOJIOTHUH,
OCHOBE cucTeMHOTro noaxona, |YK-1-B-4 IIpumenser metoast coopa, OCHOBHBIE TOKCUYHBIE
BbIpa0aThIBATh CTPATETHIO XpaHenus, 00pabOTKH, NEPENaun, aHATM3a U |9KOJIOTHYECKHE (PAKTOPHI U
NeNCTBUN CUHTe3a MH(POPMAIUH C UCIIOJIb30BaHUEM MEXaHU3M UX BIISHHS HA
KOMIILIOTEPHBIX TEXHOJIOTHI IS PEIICHUS | cpexy OOUTaHUsS U
MOCTaBJIEHHBIX 3a]1a4 paznuyHbIe OUOTOTHYECKUE
00BEKTHI (BO/IA TTOYBA,
atMocdepa);
OCYIIECTBIISATh
KPUTHYECKUI aHAJIN3
MPOOIEMHBIX
9KOJIOTHYECKHUX CUTYyaIui




Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

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

MIPHUHITUIIBI ONITUMAIBLHOTO
IPUPOIONIOIB30BAHUS U
3aIUTHI TPUPOIBI U
YeJIoBeKa OT JACUCTBUS
TOKCHYHBIX 9KOJIOTUIECKUX
¢dakTopoB. OCHOBHBIC
MIPOIIECCHI, TPOTEKAIOIIUE B
ouocdepe, ruapochepe,
aurocdepe.

Ymersn:

OcyliecTBISITh
KPUTHYECKUM aHAIIU3 U
CUHTE3 HHpOpMaIHK 00
00BEKTaX OKpYXKaroulei
Cpelbl, TPOBOJIUTH OTOOP
npo0, MOHMTOPUHT
00BEKTOB OKpYKaIOIIEH
cpenbl, OMOTeCTUPOBAHUE,
paborats ¢
OIIpEeICTUTENSIMU; 1aBaTh
KOMIUIEKCHYIO OIICHKY
00BEKTOB KUBOM MPUPOIBL.
Baajgern:

MertoaMu MOHUTOPHUHTA,
aHaJlM3a U CUHTE3a
UH(OPMALINH, TPOBOIUTH C
NOMOIIBK KOMITBIOTEPHBIX
TEXHOJIOTMI OLEHKY
COCTOSIHUS TIPUPOTHOU
Cpelbl U OXpaHbl )KMUBOU
npupoabl. OCBOUTH METObI
OLIEHKU PUCKa BIHSHUS
TOKCUYHBIX IKOJIOTMUYECKUX
(akTOpPOB Ha YEJIOBEKA.

[IK*-1 CriocoOHOCTE
TUTAHUPOBATh,
OpPraHHU30BBIBATH,
pCaJ'II/I3OBI>IBaTI> 3aKOHYCHHBIC
Hay4YHBIE TPOEKTHI,

MpEACTABIATE IIPOMEKYTOYHBIC

Y UTOTOBBIE PE3YNbTATHI
MPOEKTa

[TK*-1-B-2 CucremaTtusupyer, aHaIu3upyeT
¥ MHTEPIIPETUPYET MPOMEKYTOUHBIE U
UTOTOBBIE PE3Y/IbTAThI BBIMOIHEHUS
HAYYHOTO MPOEKTa

3HaTh:
-CaHI/ITapHO-FI/IFI/IeHI/ILIeCKI/Ie
HOpDMAaTHBBI ~ KayecTBa W
0e30macHOCTH
JKOJIOTHYECKUX OOBEKTOB,
KaK NCTOYHUKOB
TOKCHYHBIX BEIIECTB;
-HOPMaTHBHYIO
JIOKYMEHTAITHIO,
peTIIaMEHTHPYIOIIYIO
OpTaHMU3AIIIO TIPOBEACHHUS
Hay4YHO-
HCCIIEIOBATENBCKUX U
MIPOU3BOJICTBEHHO-
TCXHOJIOTHUYCCKUX HpI/I
MIPOBEJICHUU JIA0OPATOPHBIX
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Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

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

HCCIICIOBAHMH;

- MeToAbl ONCHKU U
MIPOTHO3UPOBAHUS BIISTHHS
OTICNBHBIX M KOMIUICKCA
TOKCHYECKHUX (hakTopoB
OKpyKaromied cpensl Ha
3JI0pOBbE YETIOBEKA

Ymernb:

- CAMOCTOSITEIBHO
COCTaBJISITh IPOEKTHYIO
JIOKYMEHTAIUIO B 00J1aCTH
9KOJIOTHUH;

- CAMOCTOSITEJIbHO TOTOBUTh
HAYYHO-TEXHUYECKUE
IIPOEKTHI;

- CaMOCTOSTEIbHO
COCTABJISITh OTYETHYIO
JOKYMEHTAITMIO B 001aCTH
3KOJIOTUH 10 JaHHBIM
1a00paTOPHBIX
HCCJIEIOBAHUM,

- CaMOCTOSATEIbHO
aQHAJIM3UPOBAThH JaHHBIC
pe3yJIbTaTOB UCCIECIOBAHUI
00BEKTOB U MOHHUTOPHHTA
OKpY>Karollel cpelibl Ha
HaJIM4Khe TOKCUYHBIX
(hakTopoB.

Baajaers:

- HaBbIKaMU TOJATOTOBKU M
CaMOCTOSITEILHOTO
0oOpMIICHHUS OTYETOB O
pe3yJibTaTax UCCIEIOBaHMI
BIIUSIHUS U OLICHKE
TOKCUYHBIX SKOJIOTUYECKUX
(hakTopoB, B MHUCHMEHHOI
(dhopme, u3naratb B yCTHOM
(hopMe U y4acTBOBATh B
pa3nuuHbIX (hopMax
JIUCKYCCUU

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHHIJIMHBI

OO01mast TpyA0eMKOCTh AUCIUILINHBI COCTABISAET 6 3a4eTHBIX enuHUI] (216 akageMHUecKuX 4acoB).

Bun pabotet

TpynoeMKoCTb,
aKaJIeMUYECKUX YacOB




6 cemecTp 7 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pabora: 50,25 51,5 101,75
Jlexuuu (JI) 18 18 36
[Tpaxtrueckue 3ansatus (I113) 16 16 32
Jlaboparopusie pa6ots (JIP) 16 16 32
WupuBuayanbHas paboTa 1 MHHOBAIIMOHHBIE (POPMBI YIEOHBIX 1 1
3aHATUN
ITpomesxyTouHas arrectanus (3a4eT) 0,25 0,5 0,75
CamocrosiTe/ibHas1 padoTa: 57,75 56,5 114,25
- gbinoiHeHue Kypcogot pabomoi (KP); +
- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue 1eKYUOHHO2O0
Mamepuana u Mamepuana y4eoHuKo8 u y4eOHvix nocooutll,
- U3yyeHue pazoenos Kypca 8 cucmeme 31eKmpoHHO20
oOyuenust;
- U3yYeHuUe paz0enos Macco8020 OMKPLIMO20 OHIAUH-KYPCA «
»,
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- 10020MOBKA K pYOEI’CHOMY KOHMPOJIO U M.N.)
Buja uToroBoro KoHTpoIs (3a4er) 3a4er 3a4er
Paznenbr muctuIuInHbL, U3ydaemele B 6 ceMecTpe
KosmyecTBo yacoB
No ayJIuTOpHAast
paszena HaumeHnoBanue pa3aenon BCEro paora BHEayl.
T 113 | P pabora
1 XapaKkTepucTUKa OMOJIOTHYECKUX OOBEKTOB 1 16 4 2 - 10
(aKTOpPOB OKPYXKAIOIIEH CPEbI
2 KomriuiekcHas OneHKa COCTOSHUSA U KauyecTBa 40 8 6 8 18
BOJIBI, CHETra, CTOYHBIX BOJ M BOJIOEMOB
3 KomruiekcHast OIi€HKa OCBELIEHHOCTH W POJIH 18 2 4 2 10
CBETA B JKU3HEJCSTEIHHOCTH KHUBBIX OPTraHU3MOB
4 OreHka TemnepaTypHoro (pakropa 1 €ro BIUSHUSA 18 2 2 4 10
Ha KHU3HENESATEIFHOCTh KHUBBIX OPTaHU3MOB H
4eJoBeKa
) MeTto/ib1 o11eHKH 31aduuecKuX (MOUYBEHHBIX) 16 2 2 2 10
(bakTopoB
Hroro: 108 18 | 16 | 16 58
Paznensl AMCHUIUIMHEBL, U3y4aeMble B 7 ceMecTpe
KonnyectBo yacoB
Ne HaumeHnoBanue pasnenon ayarTopHad BHeay/l.
paszznena BCETo abota
T 113 | 1P paborta
6 MeTozp! OIIEHKH KauecTBa aTMOC(HEPHOT0 BO3yXa 4 4 8 18
7 MeTo/1bp1 OIIEHKH COJepKaHUs TOJUTIOTAHTOB U 4 4 8 20
KCEHOOMOTHKOB B ITOYBE M PACTEHUSX.
buorectupoBanue
8 [Tpobnema u3yueHust BIUSHUS TOPOACKOM 10 | 8 - 20
Cpezbl Ha 3/I0POBbE HACETICHHS
Hroro: 108 18 | 16 | 16 58




KomnuectBo yacos
Ne HanmMenoBanwme pasnenoB ayropHad BHeay/I.
paszena BCETO pabota aGoTa
|13 ]ap| P
Bceero: 216 36 | 32 | 32 116

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pazngen 1 Xapakrepucruka 0H0JI0rH4eCKUX 00bEKTOB U (PAKTOPOB OKPY KAIOLIEl cpeabl

OOure nouarusi Ononornueckux 00bexToB. Kimaccudukanus 6M0I0rHyecKiux 00bEKTOB
XapakTepucTHUKa IOHATUS OMOJOTMYECKOW cpeabl W MX BHUIbl (BOAHAS, BO3AYIIHAs, IOYBEHHAs,
BHYTPEHHSIA).

ITonsATHe 3K0NOrNYECKUX (PAKTOPOB U UX XaPAKTEPUCTHKA.

buotnueckue n abuorndeckue GpakTopsl. AHTPONIOTeHHbIE (PAKTOPBI. 3aKOHBI IKOJIOTHUECKUX (DaKTOPOB.
3akoH JIubuxa. [ToHATHS MMHEMYyMa, MaKCUMYyMa, TIpeZieia yCTOHUNBOCTU U TOJIEPAHTHOCTH. 3aKOHBI U
MIpaBUJIa SKOJIOTHH.

Pa3nen 2 KommiekcHasi olleHKa COCTOSIHUSI M KauecTBa BO/Jbl, CHera, CTOYHbIX BOJI M BOI0€MOB
Kpyrosopot Boasl B npupone. Ponb Boabl B Npupoie U XO35UCTBEHHOM AESITEIBHOCTU. XUMUYECKHE
ocHOBBI «[lapHuKOBOTO 3ddekray, «O30HHOTO mUTa» U «O30HHOW ABIPBD», «KHCIOTHBIX HOXKIEH»,
(OTOXMMHYECKOTO CMOTa.

Ponp BoabI B IpUpOIE U XO3SMCTBEHHOMN ACATEIBHOCTH YEIOBEKA.

Hcromenue u 3arpsisHeHHE BOJHBIX PECypcoB. DyTpodukaius BogoeMOB.3arpsa3Henne BogoemoB. Kiac-
CI/Iq)I/IKaI_II/ISI CTOYHBIX BO/J, IIE€PBUYHAA, BTOPUIHAA U TPETHIHAA CTaAWU OYUCTKH CTOYHBIX BOJ. XUMHAYeCcKHe U
OMOJIOrHYECKHUeE METOAbI OYHCTKH CTOYHBIX BOI: COp6LII/I5{, HeﬁTpaﬂHSaHI/Iﬂ, Koaryjsigus, 3JICKTPOXUMHUYCCKUE
CTIOCOOBI, CTEPUIIN3AIINS, OCAKICHUE U HOHHBIN 00MEH, IKCTPaKIIHS.

Onpenenenre noka3artenen, XapakTepU3yIOIUX OPraHOJICITHYECKHE CBONCTBA BOIbI

Omnpenenenue pH Boabl BOJOEMOB

Omnpenenenue coJep)KaHus pPACTBOPEHHOIO B BoJEe Kuciopoga. JluxpomarHas OKHUCISIEMOCTh
(xumuyeckoe notpednenue kucinopoaa — XIIK) u 6moxumudeckoe norpednenue kucnopoaa (bIIK)
Onpenenenue nokasaresnen, XapakTepU3yIOIUX 3HIEMUYECKYI0 6€301aCHOCTh BOJIbI

MOHHTOPUHT 3arpsA3HEHUS OKPYXKAIOIIeH cpelibl Mo (PU3UKO- XUMHUECKUM XapaKTepUCTHKAM CHETa
Uccnenosanue nokasareinei, XapakTEPU3YIOIINX MUHEPATIbHBIA COCTAB BOBI

Paznen 3 KommiekcHasi olleHKa OCBEIIEHHOCTH W POJIM CBEeTa B KU3HEAESATEJbHOCTH KHBBIX
OpPraHu3MoB

CBGT, KaK DKOJIOTMYECKUU @aKTop. Bnusane cBera Ha KHU3HCACATCIbHOCTE JKUBBIX OPraHU3MOB.
buoput™bl. MeTonbI OLIEHKH BIIHSHHS OCBEIICHHOCTH Ha MOp(oMeTpuuecKre moKa3aTenu pacTeHul
MeToapl OIEHKH  BJMSIHHS HCKYCCTBEHHOTO TOPOJICKOTO OCBEIECHHS HAa aHATOMHYECKOE CTPOCHUE
JTUCTHEB JPEBECHBIX pacTeHUi. MeToapl OIEHKM BIUSHUS WHTCHCHMBHOCTH CBETa Ha MpoIlece
dboTocuHTE3A.

Pa3znen 4 Ounenka TemMmneparypHoro (akTopa M ero BJIHSIHUSI HA KU3HEAEATEJbHOCTb KHUBBIX
OPraHHM3MOB H Y€JIOBEKa

Meron onpenesieHnsl yCTOMYMBOCTH PACTEHNUH K BBICOKMM TEMIIEPATypaM.

MeToa OLIeHKH BIMSHUS HU3KUX TEMIIEpaTyp Ha KOAryJsLuio OEJIKOB Yy IPEBECHBIX PACTEHUI
OnpeneneHne TeMIiepaTypbl BO31yXa B JKUAJIBIX U IPOU3BOACTBEHHBIX 3/IaHUSIX U TOMEIICHUSAX.

Pacuer Terionorepb MOMEIIEHUS M TOBEPXHOCTH 000TPEeBaTENILHBIX TPHOOPOB.

Meroasl onpeneneHus peakuy OpraHn3mMa Ha U3MEHEHHE TEMITEpaTypbl OKPYKAIOLIEH CpeIbl

Pasnen S Mertoabl oeHKH 31apnuecKux (IOYBEHHbIX) (aKTOPOB
[Tousa, ee cocTaB U CTpOEHUE.
Ponp nouBBI B KpyroBOpOTE BEWIECTB B MPUPOJIE. XO3SMCTBEHHOE 3HAYEHUE TIOYB.



HcTomenue u 3arpsizHeHue MOYBEHHBIX PECYPCOB.

OcHOBHBIE 3arps3HSIIONINE BEIIECTBA

MeTobl OIIeHKH KauecTBa U 3KOJOTMYECKON Oe30MacCHOCTH MOYBBI

MeTopI caHUTapHO-0aKTEPUOIOTUYECKOTO UCCIIEIOBAHUS TTOYBBI

Mertoauka onpeneneHus Coaep kanus BOIbI B TOYBEHHOM 00pasiie

MeTtoauka onpezesieHus: Coep>KaHusl OPraHUYECKOro BellecTBa (rymyca) B IOYBEHHOM 00Opasiie

Pa3znes 6 MeToabl OlleHKH KadecTBa aTMOC(epHOro Bo3ayxa

AtMmocdepa. Ctpoenue, ra3oBblii cocTaB. VICTOUHUKH 3arps3HEHUS aTMOCHEPHOTO BO3/yXa: MPUPOIHBIC
U aHTponoreHHsle. MIX xapakrepucTuka.

Bo3geiicTBue nesATeIbHOCTH 4YeJOBEKa Ha Ta30BbId cocTaB atMmocgepbl. OCHOBHBIC 3arpsi3HAIONINE
BeulecTBa Bo3ayxa. [IposiBieHus OpsSMOro M KOCBEHHOTO MACMCTBHS 3arpsi3HEHHs aTMocdepbl Ha
3710poBbe YenoBeka. OcTpoe U XpOHUUECKOe JeicTBHE (CreU(pHUEcKoe U HeCTICIU(PHUECKOe ICHCTBUE).
Kucnorusie noxau. Tokcuueckue TyMaHsbl.

CanutapHas oxpaHa aTMOC(hepHOro Bo3ayxa. 3aKOHOAATENbHbIC, TNIAHKPOBOYHBIE, TEXHOJIOTHUECKUE U
CaHUTAPHO-TEXHUUYECKHE MEpONpusATUs 1o oxpaHe aTmochepHoro Bozayxa. HopmupoBanue
nokaszaresneil 3arpsisHeHHi B oObekTax okpyxaromeid cpensl. Ilonstue IIAK (ITIJKmp u I1AKcc) u
OBVYB. Onenka coaepskaHus MbLIM B BO3yX€ MOMEIICHUI

DKcnpecc-MeTo 1 ONPeIeIeHNs KOHLIEHTPALUU JUOKCHUIA CEphl (CEpHUCTOrO aHTUAPUIA).

OmnpeneneHre KOHIIGHTpAIlMM aMMHUaka B BO3JAyXe. OKCIPECC-METOJ OMpeeTeHUs KOHIEHTpPAIuu
YTJIEKUCIIOTO Ta3a B BO3/AYX€E 3aKPbIThIX TOMELIEHUH.

MeToauKa OIIEHKH HAKOILJICHHE CEePhl B JIUCTHIX APEBECHBIX PACTEHUN

Pa3znen 7 MeToabl OllEHKH COJEPKAHUA NMOJIIOTAHTOB M KCEHOOMOTHKOB B MOYBE M PacTeHHSX.
buorecTupoBanue

OrnpezeneHue MOUIIOTAaHTOB M KCEHOOMOTUKOB. broskoornueckasi XapakTepUCTUKA TSHKEIIBIX METall-

JIOB, ICTOYHUKH, MEXaHU3MbI TIOCTYILICHUS, HAKOIIEHUS U TpaHcopmarmu TM. Mertoast or6opa npo0,

MPOOOIIOATOTOBKH M OOHAPYKEHUS TSDKEIIBIX META/UIOB B TouBe. Cyxoe U «MOKPOE» 030JICHUE.

buonnaukamnus u GuorectupoBanue. OnpesesieHne CTeNeHN YKOJIOTHYECKOr0 3arpsA3HEHUS Pa3InUHbIX

CyOCTpaToB C IMOMOIIBIO0 OMOTECTa Ha MPOPOCTKAX.

buoxumuueckas xapakTepucTHKa YI0OpEHUN U PEryasiTOPOB POCTa.

HutpaTel 1 ux poib B KU3HENEATEIBHOCTH pacTeHUil. MeToabl 00HApYKEHHSI HUTPATOB B PACTEHUSX.

[TecTUIABI ¥ UX POJIb B KHU3HEACITENFHOCTU pacTeHui. Kimacchl mecTuiinaoB, OMOXUMHUYECKas U CpaB-

HUTENbHAS XapakTepucTrka. GopMyia Jjisl CpaBHEHUS MTPENapaToB MO CTENEHN BO3/ICUCTBHS Ha OKPY-

xarolyto cpeny. [loHsITHE TEPCUCTEHTHOCTU U OTHOCUTENIBHON OMAacHOCTH.

lepOuniunpl, cTpoeHHE U pPOJIb B IKU3HENEATEIbHOCTH pacTteHuid. Krnaccuduxamusa. Metobl

KOMILIEKCHOM OIIEHKH JEHCTBUS.

Pa3nen 8 IIpo0JiemMa u3ydyeHusi BJMSHHUA FOPOJCKOM Cpeabl HA 310POBbE HACEICHHUS

YpOoskocucTeMbl — ONPEETICHUE U COCTABHBIE 3JIEMEHTHI, OTIIMUNE OT MPUPOIHBIX sKocucTeM. Crie-
upuyecKkue 0cO0EHHOCTH YPOOIKOCUCTEMBI.

YcToluuBOCTh YpOOIKOCHCTEMBI. 3aKOHOMEPHOCTH ONTUMAaJIbHOTO pa3BuTHs. HeoOxonumocTs pa3Ho-
o0pa3us sreMeHToB. HepaBHOMEpHOCTh BHYTPEHHETO pa3BUTHsI ypOOCUCTEMBI, aCHHXPOHHOCTb Pa3BH-
THS JIEMEHTOB.

3noposslii ropoa. Ctparerus u nenp npoekra. OCHOBHBIE IPU3HAKU 310pOBOT0 ropoja 1o faiHeiM BO3.
310pOBBE KaK MHTETPATHHBIN KOMIIOHEHT OOIIIECTBEHHOUW MOJUTHKH.

[TpyHIMITBI TNIAHUPOBKH U 30HUPOBAHUS TEPPUTOPHH ropoia. IKOJI0ro-reorpadhuuecKuii MpUHIIHUIIL.
OyHKIHOHATbHOE 30HUpoBaHue. CaHUTapHO-3alllUTHBIE 30HbI, OTIPEIECTICHUE U Pa3Mephl 30H.
VYp6oskonorus u ypbanusupoBanHas cpena. Onpenenenue. TeXHOreHHbIE OMOXMMHUYECKHE TPOBUHIIMH.
[TonsiTue n Bunbl. EcTeCTBEHHBIC M NCKYCCTBEHHBIE OMOXMMHUYECKHE TTPOBUHITHH.

[Tpobnema n3yueHus BIUSHUS TOPOJCKON Cpeibl Ha 310poBbe HaceneHus. DakTopel BIUSIOMIKE HA Op-
raHu3M uesoBeka. JleficTBrHe aHTPOMOTeHHBIX (DAaKTOPOB (OCTPOE M XPOHUUECKOE), (crierupuieckoe u
Hecnernupuyeckoe).
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MeTtononornyeckuii MOAXo 4 K U3y4EHHIO BIUSHUS (PaKTOPOB cpeabl OOMTaHUS Ha 310POBbE HACEICHHUS.
dopmupoBaHUE CXEMBbI HccieioBaHus. YeThIpe aTana uccle0BaHus U UX XapaKTepUCTHKA.
PaH)KI/IpOBaHI/IC XUMHYCCKUX BCHICCTB IO TPUOPUTCTHOCTH C YUCTOM UX OIMACHOCTU IAJId 3JOPOBLS HACC-
nenus. Kimaccel 0macHOCTH BEIIECTB U MX XapaKkTepucTuka. DP¢GeKkT CyMMaluyu BPEAHOTO BO3IEHCTBHS
MeTo/IbI OIICHKHY ¥ MPOTHO3UPOBAHUS BIUSHUS KOMILIEKCa (DaKTOPOB OKPYKAIOIICH CpPelbl Ha YeIIOBEKA.
OrneHka J030BbIX PUCKOB U JOMYCTUMBIX JTUMUTHPYIOIIUX KOHIIEHTPAIN KCEeHOOMOTUKOB B OKPYKato-
e cpene

4.3 JIaGopatopHbie padoThI

Ne Koin-Bo
No JIP HanmenoBanue 1abopaTopHbIX paboT
paznena 4acoB
Ornpenenienne TMoKaszareyel, XapakTepU3YIOLUIUX OPraHOJICITUYECKUE
1 2 CBOIICTBA BOJEIL. 2

Ornpenenenne Temneparypsl U pH Bosibl 13 BOJJOEMOB

Onpez[eneHI/Ie COACpKaHusad PpaCcTBOPECHHOI'0 B BOAC KHCIOpOaaA.

2 2 buonorundeckoe norpedienue kucmoposa (BITK5) 2
JluxpomaTHas OKUCIAEMOCTh (XUMHUECKOE MOTPEOICHNE KUCIOPOaa —

3 2 2
XI1K).

4 5 Onpenenenne TmoKa3aTeled, XapakTEPU3YIOIUX SHUAEMHUYECKYIO 9
0€30MacHOCTh BOJIBI.

5 3 BJ‘II/I}IHI/IGU OCBEIICHHOCTH Ha  MOP(POMETPUYECKHE IOKa3aTeNn 9
pacTeHHIA
Omnpenenenne ycTOMYMBOCTH PACTEHUN K BBICOKUM TEMIIEPATYpPaM.

6 4 OneHka BIMSHUS HU3KUX TEMIIEpAaTyp Ha KOATYJSIIHIO OEIKOB Y 2

JIPEBECHBIX PACTeHUNU

OreHKa TeMIIepaTypHOTO (aKkTopa M €ro BIMSHUS Ha KU3HEACIATCIBHOCTh
genoBeka. OnpeesieHre TEMIIEPATyphbl BO3yXa B KHIIIBIX U

7 4 IPOU3BOACTBEHHBIX 3/IaHUSAX U MIOMEIICHUIX. MEeTObI Onpe/ieIeHUs 2
peaKIu OpraHn3Ma Ha N3MEHEHHE TeMITePaTyphl OKPYKAIOIIECH Cpebl
(MeToq MuHOpa U ONPOCHUK)

MeToap! OIIEHKH KauecTBa U IKOJOTHUECKONW OE30MaCHOCTH MOYBBI
MeTop1 cCaHUTapHO-0aKTEPHUOIOTHIECKOTO UCCIIEIOBAHUS TTOYBBI
8 7 Metoaunka onpeneneHus CoAepKaHus BOJbI B TOYBEHHOM 00pasIie 2
Mertonuka onpeneneHuss coAep KaHUusl OpraHMYEcKoro BemiecTBa (Ty-
Myca) B TOYBEHHOM 00pa3iie

MeTtonpl OLIEHKH COJACPpKaHuA IbIJIM B BO3AYXC

DKCIpecc-MeTo] ONpeAeTCHUs] KOHIEHTPAllMH JIHOKCHIA CEepbI
9 6 (cepHHCTOTO aHTUAPUAA) 4
DKcHnpecc-MeTo/] ONpeieieHUs] KOHIIGHTpAllMd aMMHaka B BO3JYyXeE.

DKCIIpecc-MeTo ] ONpeeIeHUsT KOHIEHTPAIIMK YIIIEKHUCIIOro Ta3a B
BO3/IyX€ 3aKPBITHIX TOMEIICHHH.

MeTomea KOJMYCCTBECHHOT'O OIMPCACIICHUA TUOKCHIa CCPhBI B

10 6 o
JMCTBSAX JIPEBECHBIX PACTEHUH.

OnpeﬂeneHHe CTCIICHU 3KOJIOTMYCCKOTO 3arpsA3HCHUA BOJEI C

11 7
MIOMOIIBI0 OMOTECTa Ha IPOPOCTKAX.

12 7 MeTo/1bI ONIpEIENEHNs] HUTPATOB B PACTEHUSAX 4

Uroro: 32
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4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBI)

Ne 3ausartus

Ne
paszzerna

Tema

Kom-Bo
4acoB

2

Bona u kpyroBopot BoAbI B Iipupoe. Buabsl IpUpOIHBIX BOLOEMOB
U KX XapakTepucTuka. KoMIUIEKCHas OLIEHKa HKOJIOTHYECKOIO
COCTOSIHMS BOJIOEMOB 110 bOJIBIIIaKOBY.

3arp;13HeHI/Ie BOJOEMOB. MCTOI[]':»I OYHUCTKH CTOYHBIX BOJ

MOHUTOPUHT 3arpsi3HEHUs OKpYXKarolleld cpeabpl 1Mo  (PU3UKO-
XUMUYECKUM XapaKTePUCTUKAM CHeETa

Ouenka TemmeparypHoro (Gakropa © ero BIMSHUS Ha
KU3HEJEATEIbHOCTD yenoBeka. OrmpeneneHue TemIrepaTypsl
BO3/IyXa B JKUJIBIX M MPOU3BOJICTBEHHBIX 3JJaHHUSIX U OMEIICHHIX

[TouBa, coctaB. MeTonbl OIEHKH SAapUYecKuX (ITOYBEHHBIX)
(bakTopoB

BnusiHue cBera Ha IKU3HENEATENBHOCTh JKUBBIX OPraHU3MOB.
buoputmbl. MeToapl  OLIEHKH BIIUSIHUSL OCBEILIEHHOCTH Ha
Mop(hoMeTpUYeCcKue oKa3aTeNId PaCTeHUH.

MeTo/ibl OlIEHKH BIIMSHUSI UCKYCCTBEHHOTO TOPOJICKOTO OCBEIICHUS
HA AaHATOMHYECKOE CTPOCHHE JIMCTHEB JPEBECHBIX PACTCHHUHU.
Metonbl OIIEHKH BJIMSHUS WHTCHCUBHOCTH CBETa Ha MpOIECC
dboTocunTE3A.

MGTO[II/IKa OIpeacICHUA COACPKAHUA BOAbI B TIOYBECHHOM O6p3311€
Meronuka ompeneneHus COJCp)KaHHs OPraHUYECKOro BEIECTBA
(rymyca) B IOYBEHHOM oOpasle

CaHUTapHO-TUTUEHNYECKHE HOPMATUBBI KadyecTBa aTMoc(epHOro
BO3/yXa

10

OnpezneneHye NOUIIOTAHTOB U KCEHOOMOTHKOB. broskonornyeckas
XapaKTepUCTHKA TSKENbIX METAIOB, HCTOYHHUKH, MEXaHU3MBbI
MOCTYIUIEHUs!, HAKOIUIEHUs U TpaHchopmanuu TM.

11

Mertoast oTObOpa mpoO, MPOOONOATOTOBKM U  OOHApYKCHHS
TSDKENBIX MeTaIoB B mo4yBe. Cyxoe U «MOKPOEe» 030JICHHE.

12

[lectuuuapl 1 UX PoOJib B JKU3HEAEATENBHOCTH pacTeHui. Kiacchl
MEeCTULIUIOB, OMOXUMHUYECKAsT M CpPaBHUTENbHAS XapaKTePHUCTHKA.
®dopmyna a5 CpaBHEHHUs MPENnapaToB MO CTENEHU BO3JCUCTBUS Ha
OKPYKaOIIYIO cpeny. [Tonsitue MEePCUCTEHTHOCTH u
OTHOCHUTEJIbHOM OMAaCHOCTH.

13

lepOuruasl, CTpoeHHE W POJIb B JKU3HEJACATEIIBHOCTH PACTCHHM.
Knaccuduxarms. Mertonst KOMIUIEKCHOM OLICHKH IEUCTBUA.
bruoxumuueckass XapakTepHCTHKAa YIOOPEHHH M PETyJIsATOPOB pOCTa.
Hutpatel 1 uX posib B JKM3HEACSATEIBHOCTU PACTCHUM. Mertonbl
OoOHApy)XEHHs HHUTPAaTOB B pacTeHusx. MeToabl onpecIeHus
necTuuuoB B pactenusix (peakuuu Ha /1T u xmopodoc)

Mertonsl onpeieneHUss  repOULKIOB B pacTeHusIx
(MMMyHO(EPMEHTHBIM METOT U OMOWHAUKAITHH )

10



MeTobl 3K0JIOTHYECKOT0 MOHUTOPUHTA.
OcHOBBI OMOMHIMKAIIMKM: TpsMas M KOCBeHHas. lcmoib3oBaHME
14 7 (dbepMEeHTOB ¥ OMOKATAIM3aTOPOB. 5
Kontponb 3arpsi3HeHMi (TMOJUTIOTAHTOB M KCEHOOMOTHKOB) C
HOMOILBIO XUMHUYECKHUX METOJI0B aHAJIN3a: [[BETHbIE PEAKIIUU
OneHka J030BBIX PHCKOB M JONYCTHUMBIX JIMMUTHPYIOLIMX
15 8 KOHIIGHTPAluil KCEHOOMOTHUKOB B OKPYKAIOIIEH cpefie 2
16 8 Pacuer BBIOpPOCOB OKcHMza yriepojaa, YyrieBOJOPOAOB, OKCHAOB 5
a30Ta U cepbl, CAXHU B aTMOC(HEpy aBTOTPAHCIIOPTHBIMU CPEICTBAMU
Hroro: 32

No gk

4.5 KypcoBas padora (7 cemecTp)

KommnekcHast oueHka mokaszarelsieid, XapakTepusyruux oprasosientudyeckue cpoiicrsa, pH, XIIK u
BIIK BOabI U3 pa3inMYHBIX HICTOYHUKOB.

CpaBHUTENBHBINA aHAM3 TIOKa3aTelel, XapaKTePU3YyIOUINX HIEMHUYECKYI0 0e30MacHOCTh BOJBI U3
Pa3IMYHbBIX UCTOYHUKOB.

CpaBHUTENIbHBII aHANM3 IOKa3aTesiel 3arpsA3HEHMs] OKpYXKarolleW cpelpl M0 (U3MKO- XUMUYECKUM
XapaKTepUCTHKaM CHera.

CpaBHUTENIbHBIN aHAIU3 MOKa3aTesel, XapaKTepU3YIOLUX MUHEPAJIbHBIN COCTaB BOJIbI

KoMIuiekcHas oneHKa OCBEIIEHHOCTH M POJIM CBETA B JKM3HEAEATEIbHOCTH )KUBBIX OPraHU3MOB
KommiekcHasi OIeHKa OCBEIIEHHOCTH Ha MOP(POMETPUYECKHE TTOKA3aTeIH PaCTCHHHA

OreHka >KU3HECIIOCOOHOCTH JIEPEBbEB B T'OPOACKON cpelie M OleHKa yuiepba OT YHHYTOXXEHUS WIN
ITOBPEXKICHMS 3€JIEHBIX HACAXKJACHUN U €CTECTBEHHON PACTUTEIBHOCTH

KoMIuiekcHas oLeHKa 9KOJIOTHYECKOT0 COCTOSIHUSI BOJOEMOB.

5 Y4eOHO-MeTOaAMYEeCKOoe 00eceYeHHue JUCIHUIIINHBI

5.1 OcHoBHas uTEpPaTypa

1 buoxumus [Teker] : yueO.11s cTyaeHToB Mell. By30B / oa pen. E. C. CeBepuHa.- 5-e uza. - M.

: 'DOTAP-Menua, 2009. - 766 c. : wi. - [Ipwun. : c. 735-760. - [Tpeam. ykas.: c. 748-760. - ISBN 978-5-
9704-1195-7.

2. Komog, B. I1. buoxumust [Teker] : yaeonuk 1t By30B / B. I1. Komos, B. H. IlIBenosa.- 2-¢ u3n.,

ucthp. - M. : Ipoda, 2006. - 638 c. - (Bsicmee o6pazoBanue. CoBpeMeHHbIH yueOHuk). - [Ipeam. ykas.: c.
620-630. - ISBN 5-358-01012-2.

3. Knmunnueckast uoxumus [Tekcr] : yued. mocobue ist CTyIeHTOB MeJl. By30B / oA pea. B. A.

Tkauyka .- 3-e u3n., ucnp. u jgoi. - M. : ['DOTAP-Menaua, 2008. - 462 c. : ui.. - bubauorp.: c. 430. -
ITpenm. ykas.: c. 451-454. - ISBN 978-5-9704-0733-2.

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

1. BapeimeBa, E. C. TeopeTudeckre OCHOBBI OMOXMMHUU [DIEKTPOHHBIN pecypc] : yuyebHoe mocobue
JUISL CTYJIEHTOB, OOYYalOIIMXCS MO IporpaMMmaM BBICHIETO MPO(EeCcCCHOHAIBHOIO 00pa30BaHUS IO
cneuuanbHOCTH "buoxumusa" ans HampaieHUs MOAroToBku OakanaBpoB "buomorus" / E. C.
baprimesa, O. B. bapanosa, T. B. 'am0ypr; M-Bo o6pa3zoBanus u Hayku Poc. ®@enepanuu, ['oc.
o0Opa3oBar. yupexaeHue Boicil. mpod. oopazoBanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TEKCTOBHIE
nan. (1 ¢air: 14.80 M6). - Openoypr : TOY OI'Y, 2011. - 362 c. - 3arn. ¢ TuT. 3kpana. - Adobe
Acrobat Reader 6.0. - Pexxum mocrtyna: http://artlib.osu.ru/web/books/metod all/11_20110615.pdf. -
m roc. peructpaunu 0321102524,

2. buoxumus [DneKTpoHHBIN pecypc] : yueOHOe mocobue /it CTYACHTOB BBICIINX YU€OHBIX 3aBE/ICHHH,
oOydaromuxcsi MO HaIpaBJIeHUAM TMOATrOTOBKH (creuuanbHocTsM): 06.05.01 - buounxenepus u
ououndopmaruka / E. C. bapsimeBa [u ap.]; M-Bo Hayku u Bbicil. oOpazoBanus Poc. deneparumy,
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®denep. roc. OIOKET. 0Opa3oBaT. yupekaeHue Bhicil. oOpa3zoBanus "OpeHOypr. roc. yH-T", Kad.
OMOXMMHH W MHUKPOOHMOJOTHHU. - DJEKTpoH. TekctoBble madH. (1 daitm: 3.43 MO). - Mockga :
Axanemus EcrectBoznanus, 2020. - 90 c. - 3arn. ¢ tur. 3kpana. - Adobe Acrobat Reader 5.0. -
Pexxum mocryma: http://artlib.osu.ru/web/books/metod_all/133314 20201110.pdf - ISBN 978-5-
91327-638-4.

. Haymenko, O. A. HWmxeHepHas 3H3UMOJIOTHS [DIEKTPOHHBIA pecypc]: ydeOHOe mocobue ms

oOyJarmuxcsi 1Mo 00pa30BaTEIbHBIM IMPOTPaMMaM BBICIIETO OOpPa30BaHHS IO CIEIUATBHOCTH
06.05.01 buounxenepus u ouonnpopmaruka / O. A. Haymenko, E. C. bapsimena, E. B. bubapiiena;
M-Bo Hayku ¥ BbIcil. oOpa3oBanusi Poc. ®enepannn, denep. roc. 0r0HKET. 00pa3oBaT. yupeKIcHUE
BbICHI. oOpa3oBanusi "OpeHOypr. roc. yH-T". - DJeKTpoH. TekcToBbie AaH. (1 daitm: 1.99 MO). -
Openoypr : OI'Y, 2021. - 182 c. - 3arn. ¢ tuT. 3kpana. - Adobe Acrobat Reader 7.0. - Pexum
JIOCTYTIA: http://artlib.osu.ru/web/books/metod all/140449 20210304.pdfHaymenko, 0. A
DH3UMONOTHUs [DNEKTPOHHBIM  pecypc]| : METOAMYECKHME YyKa3aHusi Juisi OOydamluxcs 1o
0o0pa3zoBaTeNbHON IporpaMMme BBHICHIETO OOpa3oBaHMs MO HampasieHuto moaroroBku 06.03.01
buonorust / coct. O. A. Haymenko; M-Bo Hayku W BbIcil. oOpazoBanusi Poc. @eneparuu, Oenep.
roc. OropKeT. oOpa3oBar. yupekaeHre Boicil. oopa3oBanus "OpenOypr. roc. yH-T", Kad. Onoxumun
¥ MUKPOOHUOJIOTHH. - DIIEKTPOH. TeKkcToBble AaH. (1 daiin: 0.63 MO). - Opendypr : OI'Y, 2023. - 28 c.
- Barm. ¢ Tur. o9Kkpana. - Adobe Acrobat Reader 6.0. - Pexwm pgocryma:
http://artlib.osu.ru/web/books/metod_all/189773 20230623.pdf

5.3 llepuoanueckue u3gaHusi

bronneTrenb sKkciepuMEHTaNbHOM OMOJIOTUU M MEULIUHBI : XKypHall. - M. : ArentcTtBo "Pocne-
yate", 2020, 2021, 2022.

XKypHan HeopraHu4eckoi XUMHUH : )KypHai. - M. : Akagemusaaruentp "Hayka" PAH, 2018.
Kypnan pusudeckoit xumuu : xKypHai. - M. : Akagemuzaaruentp "Hayka" PAH, 2020.
Knuanueckast mabopaTopHas JHarHOCTHKA : XKypHai. - M. : ArenrctBo "Pocrnedats”, 2018.
[TouBoBeaenue : xxypHai. - M. : Akanemusgaruentp "Hayka" PAH, 2020.

[Tpuknagnas GMOXUMUS U MUKPOOHOIIOTHS : )KypHal. - M. : Akagemusnaruentp "Hayka" PAH,
2020.

XuMudeckasi IpOMBILIUIEHHOCTb CEroHs : )KypHal. - M. : ArentctBo "Pocneuars”, 2020.

5.4 UuTepHeT-pecypcesbl
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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

1. 'APAHT Ilnardpopma F1 [DnexktpoHHBIM pecypc]: crpaBouyHO-TIpaBoBasi cucrtema. / Pazpaborumk
OOO HIIT «'’APAHT-CepBuc», 119992, Mocksa, BopobseBsl roper, MI'Y, [1990-2024]. — Pexum
noctyna B cetrt OI'Y http://garant.net.osu.ru

2. Koncynprantllmtoc [DneKTpOHHBIA pecypc]: JIEKTPOHHOE MNEPUOJAMYECKOE H3JIaHWE CIPABOYHAS
npaBoBas cuctema. / Pazpaborunk 3AO «Koncynabstant [Limtocy, [1992-2024].

3. http://edu.garant.ru/garant/study/ - Unrepuer-epcusi T APAHT-O6pa3zoBanue, Cucrema I'APAHT
IUISL CTY/IGHTOB, aCIIUPAHTOB M IMIperoiaBaTeneit

4. OwnnaifHOBasg BepcHsl HAYYHO-TIONMYJISIPHOTO TPOEKTa «IJIEMEHTbD), IeJIbI0 KOTOPOro SBISETCS
nonysnsipusanusa Haykd. Pexxum nocryma: http://elementy.ru/

5. Hay4Ho-monmynspHBI CalT, MOCBAIMIEHHBIA MOJEKYISIPHBIM OCHOBAaM COBPEMEHHOW OHOJIOTHH H
MPAKTUYECKUM TMPUMEHEHHSIM HAYYHBIX JOCTHXKCHHA B MEIUIIMHE M OMOTEXHOJOruH. PexxuMm moctyma:
http://biomolecula.ru/

6. Hayuno-monynsipablii xypHan «MeMOpana» — miomajaka s ooMeHa nHpopMmanueld 0 TeXHOJIOTHUSX,
KOTOpBbIE€ MEHSIOT *U3Hb, MOCBAILEHHAS Mo0eaaM HayKH, JTOCTHXKEHHUSM TEXHUKU, MPOPhIBAM B TU3aiiHE,
OTKPBITUSIM B MEAMIIMHE, ycriexaM B 6usHece. Pexum nocryna: http://www.membrana.ru/

7. bapeimesa, E. C. buoxuMus MbIIIEYHOW ACSITEIBHOCTU [DNEKTPOHHBIN pecypc]| : 3JIEKTPOHHBIN Kypc B
cucreme Moodle / E. C. bapsimiesa, A. H. Cuzennos; M-Bo Hayku u Beicil. oOpa3oBanus Poc. @enepanum,
®denep. roc. OrHKET. 00pa3oBaT. YUpeKAeHUE BhICHI. oOpazoBaHus "OpeHOypr. roc. yH-T". - OpeHoypr :
Or'Y. - 2019. - 5 c- 3ar. ¢ TUT. PKpaHa.

OnnaiiH-j1IeKuumn

Bbapeiuesa, E. C. bBuoxumus MpIILIeYHOr0 COKpalleHus [ DJIEKTPOHHBIN pecypc]| : 3IeKTPOHHBINA KypC
nekuuii / E. C. bapeimesa; M-Bo oOpa3zoBanus u Hayku Poc. @enepanuu, Oenep. roc. Or0pker. 00pazosar.
yupexxaeHue Boicil. mpod. oOpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBbie naH. (1 daiin:
11.63 M0). - Openoypr : OI'Y, 2012. - 5 ¢. - 3ari. ¢ TuT. 3Kpana. - Apxusarop 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 (QHU3NKO-TEXHUYECKUH WHCTUTYT, Kypc «MoekynspHas
OHOJIOT U,

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

- MockoBckuit pu3nko-TexHudeckuit MHCTUTYT, Kypc «brnodusuka kieTkuny»;

https://lectoriy.mipt.ru/course/Biophysics 2018 - MockoBckuii pU3MKO-TEXHUUSCKHI HHCTHTYT,
Kypc «buodusuka kierku (2-blif ceMecTp)y;

5.5 IIporpammHoe olecmnedyeHue, nMpogecCHOHATbHBbIC 0a3bl JAaHHBIX W HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBbI COBPEeMEHHbIX HH()OPMALIMOHHBIX TEXHOJIOT Wil

Onepannonnas cucrema PEJ[ OC
[Taket oducubix mpunoxenuii LibreOffice
[TporpammMHas cucrema Jist OpraHu3aiuy Buaeo-KoH(pepeHi-cesazun MTS Link
SAunexc.bpayzep - Opaysep, co3maHHBIN KoMmmaHWeW «SIHIekc» Ha OCHOBe JBIDKKa (OecruraTHas
Bepcus) Pe)I(I/IM noctyna: https://browser.yandex.ru.

5. TAPAHT IInardopma F1 [DnexTpoHHsIi pecypc]: clipaBodHO-TIpaBoBas cuctema. / Pazpaborunk
OOO HIIT «'APAHT-Cepsuc», 119992, MockBa, BopobseBsl roper, MI'Y, [1990-2024]. — Pexum
noctyna B cetu OI'Y http://garant.net.osu.ru

6. Koncynerantliroc [DeKTpoHHBIN pecypc]: IEKTPOHHOE MEePUOIUIECKOe U3/IaHue CIPaBOYHAS
npaBoBas cuctema. / Paszpabotunk 3A0 «KoncynbsranT [Inrocy, [1992-2024].

7. http://edu.garant.ru/garant/study/ - Warepuer-Bepcusi ['APAHT-O6pa3oBanue, Cucrema
I'TAPAHT pu1st cTyieHTOB, aclIMpaHTOB U IPENOAABATEIEH

PN E

6 MaTrepuaibHO-TEXHUYECKOe ofecrieyeHne TUCHMIITHHBI

VY4eOHble ayaUTOpPUM A MPOBENEHUS 3aHATUN JIEKIUOHHOTO THUIIA, CEMHHAPCKOTO THUIMA, IS
IIPOBEJIEHUS TPYIIOBBIX M WHAMBHAYAIBHBIX KOHCYJbTAIMM, TEKYILIEro KOHTPOJS M NPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAILEHBI KOMIUIEKTaMH YYeHUUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMHU O0yUCHHUS,
CIIy>KalllUMU /17151 IPeJICTaBlIeHns yueOHO! nHpopMaluu O0JIbIION ayAUTOPHH.
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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
https://old.mipt.ru/online/#view.php?search&chair=0&course=2356&teacher=0&semester=0&embedded=1&id=314&searchpage=0
https://old.mipt.ru/online/#search.php?search=&course=729&chair=0&teacher=0&semester=0&embedded=1
https://lectoriy.mipt.ru/course/Biophysics_2018
https://browser.yandex.ru/

[Tomerenue 111 cCaMOCTOATENBLHONH PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecmedeHneM J0oCTyna B DJICKTPOHHYIO HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

[Ipu mnpoBeneHHMH 3aHATUN MCHOJB3YIOTCS CHELHAIU3UPOBAHHBIE AyJUTOPUU U JIabopaTOpHH:
naboparopusi OMOXMMHYECKOTO aHalu3a, J1adopaTopusl CIEKTPAIBHBIX METOJOB U JIFOMHHECIICHTHOTO
aHaJlM3a, aBTOKJIaBHAasl, TepMOCTaTHasl.

[lepeuenp 0OOpYIOBaHUS, HCHOJIB3YEMOTO MpPH MPOBEACHUU JAaOOPAaTOPHBIX PAOOT M HAYYHBIX
UCCIIEIOBaHUM, ONpeeNsieTCs TEMaTHKOM:

OcHoBHBIe anmaparbl: AHanu3aTop BoJbTamiepomerpuueckuii ABA-3; Becet Ohaus PA 64C;
ucrouHuK mutanus it d/p YOD-01-JIHK-Texn. "Dapd-8", JHK-Texnomorus O-ELF8, Kamepa
anekTpodopernyeckas ropusontTanbHas S-2N (SE-2), pasmep rens 120x170 mwm; Peppakromerp MPD-454
B2M; pH-metp "DOkcnept-pH" (UI1, Tepmonaruuk TJC-3, anexrpon DCK-10601/7); cnekrpodoromerp 13-
5400BU; tepmoctat TC-80; mkad BoITsDKHOM ¢ moasoxoM Bosl IIB-YK-1KI'; tpancumumromunatop ECX-
F15.C; mukpockon "MUKPOME/-1", mukpockon meaurnuackunii MUKME/I-5; nearpudyra CM-6M (st
CTEKJI. ¥ TUTACTUK. IPOOHpPOK, 12 Ha 15mn); nentpudyra-soprekc CM-50M HactonbHast, 10 15000 06/MuH

2. TexHUYECKHE U ICKTPOHHBIE CPEJICTBA OOYyUEHUS U KOHTPOJIS 3HAHUH .

[Ipu mnpoBeneHUM JIEKUMH NPUMEHSAETCS MYJIbTUMEAMWHOE 000pyJdoBaHME, BKiIIoyaromee: 1)
kommeiorep IBM PC 686 (Pentium I11,K6-2) ¢ ycTaHOBIEHHBIM JIHIICH3HOHHBIM IPOIPAMMHBIM
obecrieuenneM MS Windows 9.x/NT5.x (95, 98, ME, 2000, XP) u uncrpymentansasiM [10 Microsoft
PowerPoint; 2) mynbrumenuitaeiii mpoektop BenQ MP512 (tum: DLP, spxocts: 2200 ANSI Im,
pazpemienune: 800x600, konTpacTHOoCcTh: 2500:1); 3) 3xpan 1,5%1,0 m.

K paoboueii npocpamme npunazaromcesn:

e DoHJ OLEHOYHBIX CPEICTB JUIS MPOBEACHUS MPOMEKYTOUHOW aTTECTAllUU OOYYAIOIIUXCS IO
JTUCIUILINHE;

e Meroauueckue yKa3zaHus sl 00y4JaronIuXCcs 10 OCBOCHHIO TUCIIUILITNHBIL.
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