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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heab n3ydeHus: JUCUUIUIMHBL — (OPMUPOBAHHUE Y CTYACHTOB INPEACTaBICHUS 00 OCHOBHBIX (PH3HKO-
XUMHUYECKUX Ipolieccax, MPOTEKAIOIINX B Pa3IMUHbIX 00BEKTaX OKpY’Karolled cpenbl, 00 OCOOEHHOCTSIX
pacnpocTpaHeHus, TpaHChOpPMAIUH, HAKOIUICHUSI M XUMUYECKUX MPEBPALCHUSIX 3arPSA3HSAIONINX BEUIECTB B
atMocdepe, ruapocdepe u autochepe g UACHTUGUKAIIME OMACHOCTH MPUPOJIHOTO U TEXHOTEHHOIO MPO-
HCXO0XKJICHUA IS )KMU3HEACATEIbHOCTH YEJI0BEKA U IPUPOJHOMN CPEbl.

3anayaMu MCHUIUIMHGI SIBJISIOTCS: JIaTh MPEACTaBICHHE 00 OCHOBHBIX (PHU3UKO-XUMUYECKUX 3aKOHOMEPHO-
CTSIX, MPOTEKAIOIIUX B Cpe/ie OOMTaHMsI YeJIOBEeKa, O MyTSAX MUTpAlUU U TpaHchopMaluu 3arps3HUTENCH, 0
KPUTEPHSIX OLEHKH M3MEHEHUs] O€30MacHbIX YCIOBHUI KU3HEACSITEIHOCTH YeNIOBEKa U Cpelibl €ro 00UTaHus; 0 (u-
3UKO-XMMHWYECKOM B3aUMOJICHCTBUM 3arpsI3HUTENIEN ¢ KOMIIOHEHTAMU OKPYKaOILEH Cpelibl; 03HAKOMUTB C COCTaBOM
1 CBOMCTBaMHM IPOAYKTOB B3aMMOJIEHCTBHS 3arPsI3HSIOLIMX BEILIECTB € KOMIIOHEHTAMU OKPYXKAIOIIEH Cpefibl, ¢ 3Ta-
amMy TPaHCQOPMAIMH 3arPS3HSIONIMX BEIIECTB; HAYYUTH TIPOBOMTH OIIGHKY CTETICHH OIACHOCTH 3arpsi3HEHUsI cpe-
JIbI OOWTAHMS YeJIOBEKA M TIPOTHO3UPOBATH PA3BHUTHE HETATUBHOW CUTYAIMH B Cpelic OOWTAHWS, BEI3BAHHOM TpaHC-
(dhopMaryei Wi MUTparuei 3arps3HATENCH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6moka [l «ucuuniaasl (MO )»

[TpepexBusutel aucuumuunsl: b1.J{.b.18 Xumusa, b51./15.19 Oxonocus, B1./.5.28 Hcmounuku
3aepsA3HeHUs. mexHOChepbl

[ToctpexBu3uThl AucuUILINHbL: b1./].B.9 Hadescnocmes mexnuueckux cucmem U mexHO2eHHbll PUCK

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBiieH Ha (POPMHUpPOBAHHUE CIAEAYIOUIUX PE3YIBTATOB 00YUEHHUS

[1nanupyemble pe3ynbTaThbl
00y4YeHHs M0 JUCLUIUINHE,
Konx n ramMmeHoBaHMe Konx n HauMeHOBaHME HHIUKATOPa
. XapaKTEepU3YIOIIHE STaIbI
(bopMHpyEMBIX KOMITETEHLIUH JOCTUKEHUS] KOMIIETEHIIUU
dbopmupoBaHus
KOMITETCHIINI
VK-8 Cniocoben coznaBatb 1 | YK-8-B-3 Unentudunupyer yrposst 3HaTh: OCHOBHBIE (DU3UKO-
MOJJIEP’KUBATH B (omacHOCTH) MPUPOJHOTO U TEXHOTEHHOTO |XMMHYECKHE 3aKOHOMEPHO-
IIOBCEIHEBHOM J)KM3HU U B IIPOUCXOXKACHUS JUISl JKUZHEAECATEIBHOCTH | CTH, NPOTEKAIOUIUNE B Cpene
npo¢eCcCuOHATBHON YeJI0BEKa U MIPUPOJTHOMN Cpeibl oOWTaHWS dYeJOBEKa, TYyTH
JesTeIbHOCTH Oe30IacHbIe MUTpalMU U TpaHCHOopMaITH
YCIIOBUS KU3HEACSITEIbHOCTH 3arpsi3HUTENeNd 11 UACHTHU-
IUIS COXpaHEHMsI IPUPOJAHOMN ¢uKay OMacHOCTH MpH-
cpelbl, o0ecneveHus POHOTO M  TEXHOTE€HHOIO
YCTOMYMBOIO Pa3BUTUS MIPOUCXOXKACHUS AN KU3-
o0111ecTBa, B TOM YUCIIE IIPU HEJCIATEIbHOCTH YEJIOBEKa U
yYIpo3€ U BO3HUKHOBEHHUH MIPUPOAHOM CPEIBL;
YpE3BbIUANHBIX CUTYALIH U
BOEHHBIX KOH()JIMKTOB _YMeTk: MPOBOJWTE HabJIi0-
JICHUS 33 COCTOSIHUEM CPENbI
OoOUTaHUsI YeJOBEKa, MpuMe-
HATHb METOJBI OLICHKH CTelle-
HU OIIACHOCTHU YCIIOBHUM
KU3HEJCATCIBHOCTH  4eJO-




Kox n HaumenoBauue
(bOpMHUPYEMBIX KOMITETCHITHI

KOII U HAMMCHOBAHUC MHUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnaaupyemblie pe3ynbTaThl

o0Oy4deHus Mo TUCIUILINHE,

XapaKTePU3YIOIINUE TAITbI
dbopMHUpOBaHUS
KOMIIETCHIIM I

BEKa U IPUPOJIHOMN Cpejibl;

Bianerb: HaBbIKAMH  TIpH-
MEHEHUS 3HaHWA (U3HUKO-
XUMHAYECKHX 3aKOHOMEPHO-
CTEeW JUIsl pelleHus 3aJa4d B
obnactu TexHochepHoil O6e3-
OIACHOCTH; OIICHKH H TIPO-
THO3a Pa3JIMYHBIX SKOJIOTH-
YECKUX CHUTyallMid B TEXHO-
cdepe, BBI3BAaHHBIX TpPaHC-
dbopmanueli M MuTparuen
TIOJUTFOTAHTOB.

OIIK-1 CnocoOeH y4uThIBaTh
COBpEMEHHBIC TEHICHIINN
pa3BUTHS TEXHUKH U
TEXHOJIOTUH B 00J1acTH
TexHochepHOi 0€30MMacHOCTH,
W3MEPUTEIIBHON U
BBIUHCIUTENFHON TEXHHUKH,
WH()OPMAIMOHHBIX TEXHOJIOTUH
MIPH PEIICHUN THUTIOBBIX 3a/1a4 B
obnacTtu mpodeccruoHanbHOM
JeSITEeIbHOCTH, CBS3aHHOM C
3alIUTON OKPYKAIOIIEH CPEIbI
1 o0ecrieueHrneM 0e30MacHOCTH
9eJIoBeKa

OIIK-1-B-2 Ymeer pemiats THIOBBIE
3aJ1a4M 10 00ecIeYeHnI0 0e30MacCHOCTH
YeJIoBeKa B cpejie 0OUTaHus
(MpOU3BOACTBEHHOMN U OKPYXKarOIIei)
COTJIaCHO COBPEMEHHBIM TCHICHLIUSIM
Pa3BUTHS TEXHUKU U TEXHOJIOTUH B 00JaCTH
TexHOCc(epHoit 6e30macHOCTH

3HaTh: OCHOBHBIC TCHJICHIIUU
pa3BUTHS TEXHOJIOTUHA B 00-
JacTd 00ecreueHus] TEXHO-
chepHoil 0€30MacHOCTH, H3-
MEpPUTEILHOW ¥ BBIYUCIIHU-
TEJILHON TEXHUKH, HHPOpMa-
IIMOHHBIX TEXHOJIOTHI; OCHO-
Bbl METOJIOJIOTHH PEUICHUS
3a7a4, CBSI3aHHBIXC C 3alllU-
TOM OKpYXarolen cpensl U
obecrieyeHneM  Oe30IacHO-
CTH Ccpelbl OOMTaHUS YeJo-
BEKa,

Ymerh: B obnactu obecriede-
HUS JUIsI ¥ TIPOIeccax pa3BH-
TUSL TEXHUKU Cpeibl oOuTa-
HUS 4eJIOBEKa OpPHEHTHPO-
BaThCS B OCHOBHBIX 3Tamnax u
TEXHOJOTHI TexHochepHOit
0€30MacHOCTH;  MPOBOJUTH
OLICHKY CTENEHU OMacCHOCTH
AHTPONOT€HHON  JEATENIbHO-
CTH

Baaners: HaBBIKAMHU
HCIIOIL30BaHUS U3Mepu-
TEJIbHON W BBIYUCIUTEIBHOMN
TEXHUKHU B obnact
obecrieueHus: TexHochepHoi
0€30IacHOCTH, OCHOBHBIMH
rpynmnamMu METOJIOB u
METOJIMK aHajiu3a YCIOBHI
0e30IMacHOCTH
MIPOU3BOICTBEHHBIX
O00BEKTOB M  OKPYXKaIOILICH
Cpenbl.




4 CTpyKTypa U coepKaHue QU CUUILTHHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpyrnoeMKOCTb,
Bun pabotbt aKaJICMUYECKHX YacOB
4 cemecTp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 48,25 48,25
Jlexmum (JI) 16 16
Jlaboparopusie paboTs (JIP) 32 32
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesbHasi padora: 59,75 59,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MEopyecKo20 3a0anus (UT3);
- CAMON0020MosKa (NPopabomka u NOSMopeHuUe IeKYUOHHO20 MAMepuand u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHUs
- N0020MOBKA K 1A00PAMOPHBIM 3AHAMUIM;
- H0O20MOBKA K KOJLLOKBUYMAM,
- 10020MOBKA K PYOEHCHOMY KOHMPOIO U M.N.)
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHIUPOBAHHBIH aud. 3a4.
3a4er)
Pazensr qUCIMIUTNHEL, U3ydaeMble B 4 ceMecTpe
KonnuecTBo 4acos
ayJTUTOpHAs
0 HaumenoBanu B
Ne pa3nena anMEHOBAaHUE Pa3JIEIIo pabora BHEayl.
BCETO
pabota
J I13 JIP
1 DU3NKO-XUMUYECKHE MPOIIECCHI B 6 2 - 4
OKpY>Karollen cpene.
2 Murparus 3arpsa3HUTeNnei B 20 2 -- 8 12
atMocdepe, ruapocdepe, mouse
3 OU3NKO-XUMUYECKHE TIPOIIECCHI B 28 4 - 8 16
aTMochepe
4 DU3NKO-XUMUYECKUE TPOLIECCH B 28 4 - 10 14
ruapocdepe
S) DU3NKO-XUMUYECKUE TPOLIECCH B 26 4 - 6 14
MOoYBe
Hroro: 108 16 32 60




4.2 Coaep:xaHue pa3ieoB IUCHUILINHBI

Ne 1 Puszuko-xuMuYeCKHE MPOIECCHI B OKPY KAKOLIIell cpeje.

OcHOBHBIE (DU3UKO-XUMHYECKUE XaPAKTEPUCTUKKA Hamboyiee paclpoCTPaHEHHBIX TIa3000pa3HbIX,
KUIKUX W TBEPABIX 3arps3HuTeneil Ouocdepsl. OCHOBHBIE TEPMHHBI, MOHSATHA M  ONPEACICHUS.
PacnipocTpaHeHHOCTh XMMHUYECKHUX BEIIECTB B OKpY)Karolled cpene. TeXxHOTreHHbIE MOTOKH 3JEMEHTOB B
oKkpyxatomeld cpexe. Pazmmunple moaxoapl K kiaccupukanuu 3arpssHurenedl. OnpeneneHue TepMHHA
«KCEHOOMOTUK» Ul OKpyxKaromed cpenbl. [loBeneHun 3arps3HuTENedl B cpele OOMTaHMS YEIOBEKa H
IPOIIECCHI B3aUMOJICUCTBHS UX C KOMIIOHEHTaMH MPUPOAHON cpenbl. Kpurepun oneHkn BO3AEHCTBUS MpH-
POJHBIX U AaHTPONOTEHHBIX 3arPSA3HAIONIMX BEIIECTB HA OKPYKAIOIIYIO CPENy.

Ne 2 Murpauus 3arpsizHuTesieii B armocgepe, rugpocgepe, nouse

dakTopbl aTMOC(EPHOTO MEepeHoca 3arps3HuTeNneid. ATMoc(hepHbIil MepeHoC JOKaIbHOTO, PETHO-
HAJIBHOTO U Ii100ansHoro Macumrada. [101BHKHOCTh U yCTOWYMBOCTD 3arpsI3HSAIOIINX BELIECTB B OKpYXKaro-
et cpeae. OCHOBHBIE IIPOLIECCHI, BIUAIOLIME Ha NIEpEeHOC 3arps3HuTenel. [lepeHoc Ha rpaHunax pasnena
¢a3. [IepeHoCH! Ha rpaHUIIAX «BOJA-BO3IyX», «II0OUBA-BOJA», «II0YBA-BO3IyX». Ajicopbuus, necopouus,
i Qy3usi, KOHBEKTUBHBINA U TUCTIEPCHOHHBINA MaCCOIIEPEHOCHI.

buoTtnueckuii nepenoc 3arpszHurencii. buokonuentpupoanue. buoymHoxxenue. buoakkymymnsius.
[Tornomenue u nepepacnpeieieHue BEUIECTB PACTEHUSIMHU.

MeTOZIBI OLCHKH CTCIICHH OIIaCHOCTH yc.]IOBI/Iﬁ KHU3HCACATCIIbHOCTH YCJIOBCKA U HpHpO[{HOﬁ CpCabl.

Ne 3 ®dusuko-xumuveckue npoueccbl B armocepe.

CoBpeMeHHBII XUMHUYECKHH cocTaB aTMoc(epbl. OKUCTUTENbHbIE KOMITOHEHTHI aTMocdepsl. [1po-
1eccsl 00pa3zoBaHus CBOOOIHBIX paguKanoB. O30HOBBIN c10i. XMMHUECKHUE PEaKIMN 00pa30BaHMs U pacra-
na ctpatochepHoro o3oHa. O30HO-pa3pyllaOLIe BEIIECTBA.

Peakumu okcunoB cepbl. OKUCIeHHE TUOKCUIA Cepbl, 00pa30BaHUE CEPHUCTON KUCIOTHI. JloOKuCIe-
HUE CEPHUCTOMN KUCIOTHI 10 CEpHOU. BO3MOXKHOCTH (POTOXMMUYECKOTO OKUCTIEHUS TIMOKCHU]IA CEPBI B TPHOK-
cua. OKuclieHrne TPUOKCHIA Cepbl B MPUCYTCTBHH MapoOB BOJBI U KaNeIbHOW BIard, 0Opa3oBaHUE CEpHOU
KHCJIOTHI ~«GUMHHUM cMory JIOHZOHCKOTO THIIA.

Peakumu okcumoB azora. MoTOXMMHUYECKOE OKHUCICHHE MOHOOKCHAAa M JuOoKcuaa a3zoTta. OOpa3oBaHme
TporiocepHoro o3oHa. OKHUCIEHHE OKCHJIOB a30Ta O30HOM B MPHUCYTCTBHHM  YTJIEBOJOPOJIOB.
DOoTOXMMUYECKUN WM «IeTHUW cMor».Peakiiun oOpa3zoBanusi al’posonieii. OOpa3oBaHHEe U POCT
a’pO30JbHBIX YacTull B atMochepe. Peaknmm atmocdepHsix kucior. Peaknum ammuaka. ['omorenHas u
reTepOreHHasi KOHJACHCALUs.

KpI/ITepI/II/I OLICHKU W IPOTHO3a W3MEHEHHI 3KOJIOTHYECKOM CUTyalluul B aTMOC(I)epHOM BO3yX€,
BBI3BAHHBIX AHTPOIIOTCHHBIM BOSHeﬁCTBHeM OpUPOAHOrO M TEXHOICHHOI'O0 IPOUCXOXKIACHUA, OICHKA
OIIACHOCTHU JJIA XKU3HCACATCIBbHOCTHU YCJIOBCKA U HpHpOI[HOfI CpCabl.

Ne 4 dusnko-xumuveckue npoueccbl B rugpocdepe

XUMUYECKUH COCTaB MPHUPOJHBIX BOJ. [Iporecchl OKHCIEHUS U BOCCTAHOBJICHUS B MPUPOIHBIX BO-
noeMax. 30HbI PeaKIIHOHHOW CIIOCOOHOCTH B MPUPOJIHBIX BoAaX. BIMsHNE MUKPOOPTaHU3MOB Ha MPOIIECCHI
OKHCJICHUS-BOCCTAHOBJICHHS. APPOOHBIE W aHA3pPOOHBIE MUKPOOPTaHW3MBI. BHOTHYECKHe TMpBpaICHHS B
BOJHBIX 00BEKTAaX.



Kputepun olieHKH U MpOrHO3a U3MEHEHHH SKOJIOrMYecKON CHUTyallud B BOJHBIX OOBEKTaX, BbI3BAHHBIX
AQHTPOIIOT€HHBIM BO3ACHCTBUEM MPUPOJHOTO M TEXHOTEHHOTO MPOUCXOXKJICHHUS, OLEHKA OMACHOCTH MIJIs
KU3HEICSATEIbHOCTH YeJIOBEKa U MPUPOTHON Cpeibl.

Ne § ®dusuko-xuMuvecKkue nNpouecchl B No4se

XapakTepucTHKa MOYB: TPaHYIOMETPUIECKUI cocTaB, 00beM mop, pH. [lecyanbie u rIMHUCTHIC TTOY-
Bbl. Boja B nouBax. CocTaBisOIINE KOMIIOHEHTHI TIOYB.

Peakuuu Tsxensix mMetayioB. [IpeobpazoBanne OKCHIOB METAJUIOB B pacTBOPUMBIE (POPMBI THIPOK-
CHJIOB, KapOOHATOB, TruaApokapOooHaToB. OCHOBHBIE OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIC PEAKIMH B IOY-
Be. Tpanchopmanus coequHeHui cepbl B ouBe. AHA3POOHbIE yCIIOBUS. XUMHUYECKUE MPEBPAILEHUs COeTH-
HEHUN a30Ta B TouBe. AMMOHHGUKALMS, HUTpUDHUKAIMSA, NCHUTPUPHUKAIUS OPTraHWMUYECKUX COCIUHE-
Hui. Kputepuu oleHKH U MPOTrHO3a U3MEHEHUI SKOJIOTMYEeCKON CUTYallid B OYBEHHOM IOKpPOBE, BbI3BaH-
HBIX aHTPOIIOT€HHBIM BO3/IEHCTBUEM IIPUPOJIHOTO U TEXHOTEHHOI'O IPOUCXO0KIEHUS, OLIEHKA ONIACHOCTH IS
KHU3HEICATEIIbHOCTH YeJIOBEKa U MPUPOTHON CPEIbI.

4.3 JlabopaTtopHbie padoThl

No Kon-Bo
JIP HaumenoBanue nabopatopHbix padboT

paszena 4acoB
1 2 OT60p Mpob 0OBEKTOB OKPYKAIOIIEH CPEbl U TIOJTOTOBKA UX K aHAIH3Y 2
2 2 HccnenoBanue nepeHoca B3BEIICHHBIX BEIIECTB B aTMOC(EPHOM BO3IY- 4

xe. OnpesiesicHHe U pacueT COAEP)KaHUs B3BEIICHHBIX BEIECTB B aTMO-
cdepHbIX ocaKax

3 2 Onpenenenne pH atMocdepHBIX 0CaIKOB. 2

4 3 Ormpezenenue u pacueT coAepkaHus KapOOHAT- U TUAPOKapOOHAT-UOHOB 2
B aTMOC(EepHBIX OcagKax

5 3 HccnenoBanue TpaHchopMalM COETMHEHMH XJiopa B aTMOC(EpHOM 2
Bo3ayxe. OmpeneneHue | pacdyeT COACpKaHUs XJIOPUA-HOHOB B aTMO-
cepHBIX ocaaKax

6 3 HccnenoBanue TpaHcpopMaIi COSJIMHEHUH Cephl B aTMOCHEPHOM 2
Bo3ayxe. OmpeneneHue U pacyeT CoJepKaHHs THIPOCYIb(QHI-UOHOB B
aTMOC(EpHBIX OCaIKax

7 3 Uccnenoanue Tpancopmalu coeTMHEHUI cepbl B aTMOC(EPHOM BO3- 2
nyxe. OmnpeJeneHue U pacueT coAaepaHus Cyib(aT-uOHOB B aTMOchep-
HBIX OCaJIKax

8 4 Omnpenenenue u pacyer CoAepKaHusl MOHOB aMMOHUS B BOJHBIX 00BEK- 2
Tax.

9 4 UccnenoBanue TpaHchopMamuu TSOKEIBIX METAUIOB B THApocdepe. 2
OmnpeneneHue u pacueT CONCPIKaHUs KalblUs U MarHus B BOJHBIX 00b-
eKTax

10 4 Omnpenenenue u pacdyeT CoJepKaHus ITUHKA B BOJHBIX 00BEKTaX 2

11 4 OmnpeneneHue U pacueT Colep>KaHusl MEIU B BOJHBIX OOBEKTaX. 2




TP e HaumeHoBaHue 1ab0paTopHbIX paboT Koz-so

paszzerna 4acoB
12 4 OrnpeziesieHre U pacyeT COJAEPKaHMsl JKeJie3a B BOJIHBIX OOBEKTaX. 2
13 3) Pacuer nmoxazarenst XMMUYECKOIO 3arpsi3HEHUST OOBEKTOB OKpY’Karolen 2

Cpcabl U OLICHKA JKOJIOTHYECKOU CUTyaluu HAa TCPPUTOPHH.

14 5 Pacuer 3KOJIOTMYECKUX HArpy30K 3arpsi3HSIONIMX BEIIECTB W OICHKA 4
9KOJIOTHYECKOTO COCTOSIHUS TEPPUTOPHUH.

Uroro: 32

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHe TUCIHILIMHBI
5.1 OcHoBHas IuTepaTypa

- XenroB, B.fl. ®usuko-xumudeckue nporecchl B TexHocdepe [Tekct]: yuebHoe mocobue /B.S.XeHTOB,
E.}O.lllauneBa; MuH-Bo oOpa3oBanusi u Hayku Poc.®enepanuu, HOx.-Poc.roc. moiaurexH. yHUBEpCUTET
(HoBouepkac. nonutexH. uac-t) um. M.U. [Inatosa .-Mocksa; PYCAUHC, 2018.- 138 c.

- Tapacoa, T.®. XuMusi OKpy>Karomiei cpeibl [INeKTpOHHbINA pecypc]: MPakTUKyM Jist 00yJaroN|XCsl 1Mo
o0Opa3oBaTeNpHBIM TIpOrpaMMaM BBICIIET0 oOOpa3oBaHUs 10 HampaBieHusM noarotoskun 20.03.01
Texnocdepnas 6e3zomacHocts u 05.03.06 Dxomorus u npupononoins3zoBanue/T.d.Tapacoa T.D;M-Bo
Hayku u Bbicil. OOpaszoBanus Poc.®enepaunn, O®I'BOY BO «OpenOyprckuii rocynapcTBEHHBIN
YHHUBEPCUTET».- DNEeKTpoH.TekcToBble naHHbIe (1 ¢aiin:1,10 M6).-Opendypr: OI'Y, 2022.-96 c.-Pexum
noctyna: http://artlib.osu.ru/web/books/metod_all/172369 20220627

- CrenanoB, A.C. TexHuka 3alUThl OKpysKatolien cpesl: yueonoe nocooue /A.C.Crenanos, T.d. Tapacosa,
N.A.Crenanosa.- OpenOypr: OI'Y.- Hacts |.- 3anura atmocdeproro Bo3ayxa, 2015.-227 c.

- Tapacosa, T.®. Xumus okpyxatouiei cpepl: yueonoe nocodue s By3os /T.d.Tapacosa .-

Open6ypr: OI'Y, 2001.- 41 c.

5.2 JlonotHuTE/ILHAS JIUTEPATYPa
- DKOJIOTMYECKHl MOHHUTOpPUHI: y4e0.-meron, mnocodoue /T.J.Ammxmuna [ wu #ap.];mom  pen.
T.A. Ammuxmunoit.-M: Akagemudeckuid mpoekT, 2008.- 416 c.
- Buonorndeckuii KOHTPOJIb OKPYIKAIOIIEH cpebl: yaeObHoe mocobdue st By30B o pea. O.I1.Mene
xoBoii, E.1.CapanynbieBoii.-2-e uzn.-M.: Akanemus, 2008.-288 c.

- Jle6eno, I1.B. JIaGopaTopHbIif mpakTUKyM 1o 3Kkonoruu: yaedHoe mocobue /I1.B.Jlebeno, T.d.Tapacosa,
M.IO.I'nmyxoBckas.- OpenOypr:000 UIIK «YausepcuteT»,2012.-297 c.

- Xumus okpyxatomieit cpensl = Environmental chemistry [Texct] / mon pen. Jx. O. M. bokpuca;
nep. ¢ adra. O. I'. CkotHukoBoi, J. I'. Terepuna. - M. : Xumus, 1982. - 672 c.

- BBenenue B xumuro okpyxkatomieit cpeast [Tekct] : mep. ¢ aarn. / 1. Auapys [u ap.]. - M. : Mup,
1999. - 271 c.

5.3 llepuoguueckue U3IaHUs

- Okouorusd: xypHai. — M.: APCMU;

- UnxeHnepHas skojorus: xypHail. — M.: AreHTcTBO «PocneyaTrby;

- DKOJIOTHS TPOU3BOJICTB: )KypHal. — M.: AreHTcTBO «PocneuaTsy;

- DKOJIOTUA U MPOMBINUIEHHOCTh Poccuu: xxypHai. — M.: AreHTcTBO «Pocreuarsy;


http://artlib.osu.ru/web/books/metod_all/172369_20220627

- DKosorus ypOaHU3UPOBAHHBIX TEPPUTOPHIA: )KypHAIL. — M.: AreHTcTBO «Pocmedarsy;
- DKOJIOTMYECKHE CUCTEMBI U IPUOOPHI: KypHaIL. - M. :AreHcto "Pocneuats'.

5.4 UnTepHeT-pecypchbl

- Nurepuer-sepcust TAPAHT-O6pa3oBanue, Cucrema TAPAHT st cTyneHTOB, acHMpaHTOB U MPEIo/iaBa-
tenel (http://edu.garant.ru/garant/study/)

- aBTOMAaTU3UPOBAHHAs MHTEpaKkTHBHasl cucrema cereBoro tectupoBanus (AUCCT) (peructpannOHHBIN
Homep B POCITATEHT Ne2011610456). Pexxum noctyma: https://osu.aistt.ru/

- YHUBepcUTETCKas Tu1aTdopma dIEKTPOHHOTO 00yueHus «nekTponHbie Kypesl OI'Y B cucreme oOyueHHs
Moodle» (http://moodle.osu.ru);

- YHHUBepcHUTeTCKas miaTdopma Al COMPOBOXKIECHHUS MPOLEAYPHI TPOBEACHUS K3aMEHAIIMOHHBIX UCIIBITA-
HUMH C UCTIOJIb30BAaHHUEM JUCTAHIIMOHHBIX 00pa3oBaTesbHBIX TexHOMorui (https://exam.osu.ru/).
-Nudopmanonnslii nopran OpeHOyprekoro rocy1apcTBeHHOro yHuBepcurera —http://osu.rul/.

- https://www.coursera.org/ - «Courseray;,

- https://openedu.ru/ - «OTkpbITOC 0Opa3oBaHUCY;

- https://universarium.org/ - «YHuBepcapuym»;

- https://www.edx.org/ - «EdX»;

- https://www.lektorium.tv/ - «Jlekropuym»;

5.5 [IporpammHoe oGecnieyenune, npoeccuoHaJIbHble 0a3bl TaHHBIX U HH(POPMALMOHHBIE CTIPABOY-
Hble CHCTEMbI COBpeMEeHHbIX HH(GOPMAIIMOHHBIX TEXHOJIOT Wil
1. Onepaunonnas cucrema PEJ[ OC.
2. [Naket opucHbix npunoxeruit «MoiOduc Obpa3oBanue»
3. nst paboTel ¢ pecypcamu MHTEepHET - BeO-Opay3ep Suaekc https://yandex.ru/..
4. TAPAHT Ilnatdgopma F1 [DnexTpoHHBII pecypc]: cnpaBouHO-IIpaBoBas cucrema. / Pazpaboruuxk OOO
HIIT «I"APAHT-CepBuc», 119992, Mocksa, Bopobsersl Topsl, MI'Y, [1990-2026]. — Pexxum moctymna B
cetn OI'Y http://garant.net.osu.ru
5. ABTOoMaTH3MpOBaHHAs MHTEpaKTHUBHas cucrteMa cereBoro tectupoBanus - AUCCT (3apeructpupoBaHa B
POCITATEHT, CBuzerenscTBOo 0 ToCyJapcTBEHHOM peructpauuu nporpammel aas OBM Ne2011610456,
npaBooOiagaress — OpeHOYpreKuii roCy1apCTBEHHBIH YHUBEPCHUTET), PEXKUM J0CTyma - http://aist.osu.ru.

6 MaTepuaIbHO-TeXHHYECKOE ofecreYyeHrue TUCHHILTHHbI

1. YueOHo-maboparopHoe o0opy1oBaHUE
JInst mpoBeieHHs JTabOPaTOPHBIX PadOT MpeIHa3HAUYCHBI CIICIIHMATM3UPOBAHHBIC AYIMTOPHH U JTa00PATOPHH:
- 1a00paTOPHO-KOMITBIOTEPHAS AYAUTOPHS |
- yueOHast ayJMTOPHsI C KOMIUIEKCHBIM JTa00PaTOPHBIM 000PYIOBAHUEM JIJISl IPOBEICHHS JTA00OPATOPHBIX 3a-
HATUM |
- MyJIbTUMEUITHOE 000pyI0BaHuUE .

OcHoOBHbIE amnmapaThl: TEPMOCTaThl, aBTOKJIABBI, CYIIMJIbHBIN IIKad, aHATUTHYECKHE BECHI, MUKPOCKOIIBI,
pH-metp, razoananuzarop ¢ 5 cencopamu JJAI" 500, HuTpar-TecTep, akBaAUCTUILIATOP, TO3UMETP — Paguo-
metp MCK 01, nupomerp AT 8863, usmeputens ypoBHs anekrpudeckoro pona ATT 2592, mrymomep AT
8852, anemoMeTp py4HOM >IEKTPOHHBIN KpbUIbUaThiil, TepMoMeTp TM1 MakcuManbHbIN, HOHOMEp J1abopa-
topabiid M-160 MU, nazepHsiii naapHOMED, (HOTOIEKTPOKOIOPUMETP, XUMHUECKasT TOCYJa, XUMHUECKUE
UHCTPYMEHTBL.

2. TexHUYECKUE U IIEKTPOHHBIE CPEJICTBA OOYUECHHUS U KOHTPOJIS 3HAHUH CTYJACHTOB

[Ipu mpoBeaeHUU JEKIHMA TPUMEHSETCS MYJIbTUMEAUHOE 000pyIoBaHWE, BKJIOYAromiee: 1) KOMIbIOTEp
IBM PC 686 (Pentium 11,K6-2) ¢ ycTaHOBICHHBIM JIMIICH3MOHHBIM IPOTPaMMHBIM oOecriedeHueM MS
Windows ; 2) mynerumeaniinsiii mpoektop BenQ MP512 (tum: DLP, sipkocts: 2200 ANSI Im, pa3permienue:
800x600, kouTpactHoCTh: 2500:1); 3) 3xpan 1,5%1,0 m.
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