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1. Iesap 1 n1aHUpPyeMbIe Pe3yJbTaThl 0CBOCHHUS JMCIHUIIIMHbBI (MOAYJIsST)

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

—YK-8. Cnocoben CO3/1aBaTh u MOJIICP’KUBATH Oe30macHble yCIIOBUS
AKHU3HEIEATEIIbHOCTH B PA3JIMYHBIX Cpefax IJIs COXpaHEHMs NMPHUPOJIHON cpelbl U obecrneyeHus
YCTOMYUBOTO Pa3BUTHA OOIIECTBA.

—OIIK-2. CiocobeH TpoBOIUTH C COONIOJCHUEM HOPM TEXHHKH O€301acCHOCTH
XUMHUYECKHH 3KCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3yYCHHE CTPYKTYPhI U CBOWCTB BEIIECTB
U MaTepUasoB, UCCIIEJOBAHUE MTPOLIECCOB C UX YUACTHEM.

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKESHUS
KOMIIETECHIINH:

NVYK-8.1. BeisiBnsieT BO3MOXHBIE Yrpo3bl IJIsi JKU3HU W 370pPOBbS B MOBCEAHEBHON U
npoeCCUOHATBHOM JKU3HM B YCIOBHUAX YPE3BbIYAMHBIX CHUTyallMd B pa3jMuyHBIX cpenax
(mpupoHOH, IM(POBOI, COLUATBHOM, ICTETUIECKOH).

NYK-8.2. IlpennpuauMaer HEOOXOAMMBIE IEHCTBHS IO OOECIEYCHHIO OE30MacHOCTH
KHU3HENEATSIIFHOCTH B pa3M4YHBIX  cpenax  (MpUpOIHOW, HU(PPOBOW,  COLMAIBHOM,
3CTETUYECKOI1), @ TaKXkKe B YCIOBUAX UYpE3BbIYAMHBIX CUTYaLIUH.

NOIIK-2.1. PaGoTaeT ¢ XWMHYECKMMH BEHIECTBAMH C COOJIOJACHHEM HOPM TEXHUKH
0e30MacHOCTH.

NOIIK-2.2. [IpoBoAAT CUHTE3 BEIIECTB M MATEPHAJIOB pPa3HOH TPUPOIBI C
UCIIOJIb30BAaHUEM UMEIOIINXCSI METOIHK.

NOIIK-2.3. IIpoBoAUT CTaHAAPTHHIE OINEpPAlMU [UIS OINpPEACIICHUS] XHUMHUYECKOTO M
(a30BOro coCTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. TIpoBoAMT WCCIEIOBAHUS CBOMCTB BEIIECTB M  MaTepHalioB  C
UCIIOJIb30BAaHUEM CEPUIHHOTO HAYYHOTO 000PYAOBaHMUSL.

2. 33}13‘11/1 OCBOEHHUSA TUCHUIIJIMHDI.

— OCBOUTH IOHATHMHBIN anmnapar XUMHYECKOM HKOJIOTMM M 3HAaTh O pOJIM XHUMHUHU B
mpoueccax TpaHcopMalMd M MHUTpalMM  XMMHUYECKHUX COEAUHEHMH MNPUPOAHOrO U
AHTPONOTEHHOTO MPOUCXOXKACHUS B Onocdepe u TexHochepe.

— HAY4YUThCS MIPUMEHITh XUMUYECKHE 3HAHUS B PELICHUM 3KOJIOTMYECKHUX MpoOjeM Ha
COBPEMEHHOM JTare pa3BUTHs 00IIeCTBa.

3. MecTo aucuuMnaunbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMblI

Jucuumnnuna otHocuTes K broky 1 «Jlucuunnuas! (MOTyIN)»
JlucuuniamHa OTHOCHTCS K dYacTH 0Opa3oBaTeNbHOM MporpaMMbl, (HOpMHUpPYEeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUM, IBISIETCS 00sI3aTENbHON AT U3YUEHUS.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM 10 AUCHHUIINHE

CemecTp 3, 3auer.

5. BXO}]HLIC TpeﬁoBaHl/lﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUis  yCHEemHOTO0 OCBOCHMS JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
cIeAyommM aucuuiuiHaM: «Heopranmaeckast Xumusi», «Du3ukay.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9aca, U3 KOTOPBIX:
— Jaexuuu: 24 u.;



— cemuHapckue 3aHsaTus: 0 4.;
— MPAKTUYECKUE 3aHATHA: 8 U.;
— nmabopartopusie paboTsl: 0 4.
B TOM YHCJIE IIPAKTHYECKask TIOATOTOBKA: 8 .
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONpPEAEIICH YUeOHBIM IUTAHOM.

8. Coneprkanue TUCHUILIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE MO TEMaM

Tema 1. Buocghepa. Ixkocucmema. OcnoeHble 3aKOHBL IKONO2UU

buocdepa. Dxocucrema — ocHoBHOE moHsATHE 3K0N0THH. CTpoeHue ouocheprr. DyHKITMN
KHUBOTO BemiecTBa B Ouocdepe. OcHOBHBIE 3aKOHBI 3K0IOTUU. OCHOBHBIE 3aKOHBI AKOJOTHH b.
Kommonepa. IIpaBuna cymectBoBanus BUAOB. Peakiuy sKocucTeM Ha BHEIIHEE BO3/CHCTBHUE.
TexHocdepa.

Tema 2. Buozeoxumuueckue yukvl 3,1eMeHM 08

3arpssaenue Ouocepsl. buoreoxuMudeckue IMKIBI XMMUYECKHX 3JI€MEHTOB. Lluki
kuciopoga. [lukn yrmepoma. Iwmkn asora. [wukn cepwr. I{ukn docdopa. Xummueckoe
3arps3HeHne Omocdeprl. OOmas XapaKTepUCTUKAa XUMHUYECKUX 3arps3HEHUH OKpYKalomen
cpensl. [IpoMbliieHHbIE ICTOYHHUKY 3arps3HeHus 0nochepsi.

Tema 3. Xumusn ammocgepot

Xumus armoctepsl. CoctraB u crpoeHue armocdepbl.  DyHKIHH aTMOChEpHI.
Hexotopeie xumuueckue peakiuu, mporekatomme B arMmocdepe. Ilonstue 00 ymepoe
atMocdepsl 3arpsznenue arMochepsl._ CMOT, TapHUKOBBIE Ta3bl.

Tema 4. Xumusa zuopocgheput

Xumus ruapocdepsl. Coctas ruapocdepsl. Xumus MupoBoro okeana. XuMHs IPECHbBIX
BoI. ['mapocdepa, crouHbIe BOJIBI, XUMUSI CTOUYHBIX BOJ.

Tema 5. Xumusn numocghepot

Xumust muroceps! u mouBsl. CtpoeHue u coctaB sutocdepsl. [louBa kak BHENIHHN
KoMIoHeHT JuTocdepsl. [lectuinapl. Jnokcunsl. Tsaxkenbie METaIIbL.

Tema 6. Oxpana 6uocgepovt om xumuueckozo 3azpA3HeHUA

MonuTopuHTr OKpyxaromeil cpenpl. OxpaHa 6uocdepsl OT XUMHUYECKOTO 3arpsi3HEHHUS.
BOB u AXOB. Ilpencrasnenue o [1IK, neranbHo# 103€, HOHU3UPYIOIIEM U3JTyYEHUH.

Tema 7. dnepzemuxa. Aemompancnopm

DHepreTudyeckrue pecypchl HEBO30OHOBIsIEMble M BO300OHOBIAEeMble.  SnepHas
sHepreTuka. BopopoaHas osHepreTuka. TOIUIMBHBIE D3JIEMEHTBI. OMMCCHSA  3arpsA3HSIIOLIMX
BEIIECTB aBTOTPAHCIIOPTOM M BAPUAHTHI CHIXKEHUS SKOJIOTMUECKON Harpy3KHu.

Tema 8. Xumuueckan 7K0102usn ¢ unmepecax ycmou4ugozo pa3eunmus

XuMudeckasi 3KoJIOTUsl B UHTEpecax YCTOWYMBOTO pa3BUTHs ob1iecTBa. Meponpustus o
HKOJIOTHYECKOMY OanaHcy B MaciTale: JIOKaIbHOM, PETHOHAIbHOM, TJ00aIbHOM.

9. Tekymmii KOHTPOJIb MO TUCHUTLTHHE

Texkymuil KOHTPOJb M0 AUCLUIUIMHE IIPOBOAUTCSA IIYyTEM KOHTPOJIA IOCELAEMOCTH,
TECTOB IO JIEKIIMOHHOMY MaTepuaily U Qukcupyercs B popMe KOHTPOJIBbHON TOUYKH HE MEHEee
OJIHOT'O pa3a B CEMECTP.

10. Mops1ok NpoBeaeHUsI U KPUTEPUH OIlEHUBAHUS MPOMEKYTOYHOM aTTeCTAUH

3ayeTr NPOBOJUTCA KOMIIBIOTEPHBIM TECTHPOBAHUEM. 3a/laHUE pa3MElIaeTcs B CUCTEMY
http://accent.tsu.ru — cucTeMa TECTOBOrO KOHTPOJI y4eOHOro mpoiiecca. Bpems BBINMOIHEHUS
3aganus 15 munyt. Tect comepkut 10 BompocoB. Bompocsl B TecTe MpoBEPSIIOT JOCTHKEHHUE
CIeIYIOINUX WHIUKaTopoB kommereHmmii: MYK-8.1.,, MYK-8.2.,, MOIIK-2.1., HMOIIK-2.2.,
NOIIK-2.3., NOIIK-2.4. Ananu3 pe3ylbTaTOB TECTUPOBAHMS MO3BOJSIET KAUECTBEHHO U
KOJIMYECTBEHHO aHAJTM3UPOBATh YCIIEIIHOCTh ycBOeHHs komnerenimii: YK-8, OITK-2.



http://accent.tsu.ru/

Ilpumepvr mecmoewix 3a0anuil
TecToBoe 3ananue 1.

1. Kro sBnsiercs aBropoM TepmuHa «Ouochepa»: Bepuanckuii B.1.; Jlamapk XK.b.;
3tocc 3.; Kommonep b.; Jlepya O.
2. Kakoii »meMeHT OTHOCHTCS K MakpOOMOT€HHBIM 3JIEMEHTaMH, HO €ro

OMOreOXMMHUYECKHMM LUK HE OTCJIEKHMBAETCS, HO OH COIYTCTBYET OMOr€OXHMMHUYECKUM IUKJIAM
JIpyrux seMeHToB — 370... S; As; O; N; P; H; C; Sr; Cd

3. CmMor yaine Bcero HabIIAAETCS: ... B CEIbLCKONM MECTHOCTH; B TOPHOM MECTHOCTH;
B ropoz[ax, paCHOHO)KeHHBIX Ha BO3BBIIIICHHOCTH, B FOpOI[aX, paCHOHO)I(eHHBIX B KOTJIOBHHAaX, Ha
00EpeKbE MOPEN M OKEaHOB.

4. XapakTepucTUKa BOJBI OKEaHa, ONpPEIEISIIoNIas HOPMalbHOE TMPOTCKAHUE
(OTOCHHTE3A: ... COJICHOCTH; DIIEKTPOIPOBOIHOCTH; BOJOPOIHBIN IOKa3aTelb; MPO3PavyHOCTh;
HKBHUBAJIICHTHOE KOJIMYECTBO OPraHMYECKOTO BEIIECTBA.

5. ATOMaMH TaJOreHOB, BXOJSIIMX B COCTaB COCIUHEHHUU THOKCHHOBOHM TPYIIIIBI,
SBIIIIOTCS.  ...aTOMBI XJiopa u (propa; aTomMbl OpoMa W MOJA; aTOMBI XJIOpa U Opoma; aTOMbI
¢dTopa u noxa.

6. Uro xapakTepu3yeT MepCUCTEHTHOCTh MECTHLUAA: ... CPEAHECMEPTENbHAs 103a;

OTHOCHUTEJIbHAsE ONACHOCTh IECTULIMJA; MPOJOJDKUTEIBHOCTh COXPAaHEHUS AaKTUBHOCTU B
Oounocdepe; cTeneHb BO3ACHCTBUS HA OKPYKAIOLIYIO CPEy.

7. B Poccun cocpenoTodeHsl MakCHUMAallbHO OOJBIIME MO CPAaBHEHHUIO C APYTUMU
CTpaHaMH 3amackl. ... YIis; HeTH; TPUPOIHOTO ra3a; TOPIOYHNX CIAHIICB.

8. PasmepHocts 3uBepra (3B; SV) — eAMHUIBI u3MepeHHs S(GGEKTUBHOW U
9KBHBAJICHTHOU 7103 HOHU3UpYIomero uanydenus: ... K, Ki/kr; [x; J[x/kr

9. TOINUBHBIA ~ DJIEMEHT Molten-carbonate  fuel cells - MCFC
AIIEKTPOJIUT: ... pacTBOP (POCHOPHOI KHCIOTHI, POTOHHOOOMEHHAss MEMOpaHa; BOAHBIN PacTBOP
HIeNIOYH; PACIIJIaBICHHbIN KapOOHAT; CMeCh OKCHIOB METAIIIIOB.

10. MaccupoBaHHBIN BBIXJION aBTOTPAHCIIOPTA SBJIAETCS B TOPOJAX NPUYUHOMU!
TyMaHa; CMOTI'a; MHBEPCUH; OCA/IKOB; KUCIOTHBIX JOXKICH.

TecroBoe 3amanue 2.

1. XuMHYecKasi 3KOJIOTHS — 3TO ... HayKa O Mpolieccax TpaHchopMaluy U MUTpaliuu
XUMHYECKHX COEIMHEHUN NPUPOJHOTO M AaHTPOIOTEHHOTO MPOUCXOXKIEHUS B Ouocdepe;
pa3paboTKa METOJOB W CPEACTB aHajdu3a, MOHUTOPHHTA M 3alIUThl OKPYXKAIOUIEH Cpeabl;
OUMCTKA OT 3arpsi3HSIONIMX BELIECTB BBIOPOCOB B aTMocdepy, CTOYHBIX BOJ M YTHIW3ALUU
OTXOJIOB MPOU3BOJICTBA.

2. Jlns kakoro MakpoOHMOTEHHOTO »JJIEMEHTa TJI00aNbHBI KPYrOBOPOT uepes3
atmochepy muanMaiex — 31o ... O; N; P; S; C.

3. Kakoli u3 mepedrcieHHbIX ra30B He sABNseTCS MapHUKOBBIM: ... CHas; Oz; COy;
Nz; NOy

4. OcHOBHOM 00BEM MPECHOW BOJBI COCPEAOTOUYEH B! ...JIEAHUKAX; IMOA3EMHBIX
BOJIaX; MPECHBIX 03epax; MOUYBCHHOU BIIare; peKax.

5. Ecnu no3a BemiectBa BbI3bIBaeT rubensb 50% HCIBITYeMbIX, TO 0003HAYAETCS KakK:
... C e« t=const; LD1oo; LD; LDsqo.

6. Kakoli U3 XKM3HEHHO HEOOXOIMMBIX DJIEMEHTOB HE BXOJUT B TPYIITY TSHKEIBIX
meTaiios: ... Cu; Zn; Li; Co; Mo; Ni.

1. Ha cerogusmnuii n1eHh MakCHMajbHas JOJS B TJI00AILHOM 00beMEe CHAOXKEHUS
NEPBUYHOMN AHEPrueil MPUXOIUTCS Ha: ... Yrolib; MPUPOJIHBINA ra3; HE(PTh; AaTOMHYIO DHEPIHUIO;
ouomaccy;

8. Kakoe TomnmBo XxapakTepu3yeTcss MaKCHMAaJIbHOM JHEPrOEMKOCTHIO: ... JPOBa;

HE(Tb; Yroiib; ypaH; MPUPOIHBIHN ra3, BOJOPOI.



9. Tornmsaenid anmement Solid-oxide fuel cells — SOFC snektposnut: ...pacTtBop
dbochopHOl  KHUCIOTBI, MPOTOHHOOOMEHHass MeMmOpaHa; BOAHBIA  PacTBOp  IICJIOYH;
pacIuIaBIeHHbBIN KapOOHAT; CMECh OKCHIOB METAJLJIOB

10.  Kakoil KOMIIOHEHT B BBIXJIONIE aBTOTPAHCIIOPTA SIBISETCS KaHIEPOTCHOM:
QJIBJETUBI; OKCUIBI a30Ta; CaXKa; MOHOOKCH/T YIIIEPO/1a; OKCHIBI CEPHI.

TectoBoe 3amanue 3.

1. ['moGanbHBIN TIpenes YCTOMYMBOCTH OMOCGhEphl TT0 OTHOIICHHUIO K BO3JCHCTBUSM,
HapYIIAIINUM ee paBHOBecue, coctaBiser — 0,5 %; 1 %; 5%; 10%; 20%.

2. Kakoro makpoOHOTeHHOr0 371eMeHTa He ObIBaeT B «KHCIOTHBIX» JOXKIAX — ATO...
O;N;P;S;C

3. CKOJBKO BHJIOB CMOTa BRIICIISIOT: ... 2; 3:4;5; 6

4, B 1 xr mpecHoit Bosibl conepxkutcs coneit: ... >1r; <Ir; 1-10 r; <0,1r

5. JIMOKCUHBI SBIISIIOTCS. ... AHTUOMOTHKAMH, KCEHOOMOTHKAMH, aHAOOIMKAMHU;
MEeCTHIUIAMHU.

6. JI1s kaKkoro TSDKEJIOro MeTajula TOKCHUYHBIM MOJKET OKa3aThCs, KaK M30BITOK, TaK
U HEeJI0CTaTOK B opranusme: ... Hg; Pb; Bi; Zn.

1. Kakue u3 Ha3BaHHBIX PHEPTETUUYECKUX PECYPCOB OTHOCATCSA K BO30OHOBISIEMBIM

(1. sHeprust dotocunTesa; 2. ruaposHeprusi; 3. yroub; 4. HeQTH;, 5. comHeuHas dHeprus; O.
BeTpoBas ’Heprus;). ... 1,2,3,4,5,6; 1,2,5,6; 2,3,5,6; 1,2,4,6.

8. Kakoe coeamnenue ypana ucmnoiib3yloT B TBOJI (TenoBBIAEHSIONINNA JIEMEHT)
snepHoro peakropa:... UFs; UO3; UO2; UF4
9. Tormuenelii snement Phosphoric-acid fuel cells — PAFC  snekrponut:

pactBop (GOCPOpPHOI KHUCIOTHI; MPOTOHHOOOMEHHass MeMOpaHa; BOJHBIA PacTBOp IIENOYU;
pacIuiaBieHHbIA KapOOHAT; CMECh OKCHUIOB METAJIIOB.

10. Kakoil KOMIIOHEHT B BBIXJIONIE ABTOTPAHCIOPTA SIBISETCS KAHIEPOT€HOM:
OEH3MUPEH; OKCUABI a30Ta; JUOKCHUJL YIIIEPO1a; MOHOOKCH/ YIJIEpOa; OKCHUJIbI CEPBI.

TectoBoe 3amanue 4.

1. OnuH U3 OCHOBHBIX 3aKOHOB 3KOJIOTHU «Bce cesazano co écem» - 370.... Jlrobas
anponHaﬂ CUCTEMA MOXKET paSBI/IBaTBCﬂ TOJIBKO 3a CYECT HCIIOJIB30BAHUA MaTepI/IaJ'II)HO-
DHEPreTHUECKUX M HH()OPMAIMOHHBIX BO3MOXKHOCTEH OKpyXaromiei cpeabl. AOCOIOTHO
W30JIMPOBAHHOE Pa3BUTHE HE BO3MOXKHO; [ ToOanbHAst SKOCHUCTEMA TIPECTABISIET COO0M eArnHOe
[enoe, B paMKax KOTOPOTO HHUYTO HE MOXKET OBbITh OOBEKTOM BCEOOIIEro YIydIlIeHHUs; BCe,
U3BJICYCHHOE B TPOIECCE UYEIOBEUECKOTO TPy, JAODKHO OBITh BO3MelIeHO; JKuBas mpupoja
TUTAHEThl HECPAaBHEHHO COBEpIICHHEE M yMHEE 4YeIOBEYECKOW ITMBMIIM3AINKM, OHa Oolee
rapMoHWYHA, d()PEeKTUBHA W SKOHOMHYHA, OHA TOpa3jo JIydlle cOAJIAaHCHPOBAHA; TIOTOKU €¢
BEILIECTBA U SHEPIUU PETYIUPYIOTCS C YPE3BBIYAMHO BBICOKON TOYHOCTHIO. [IoKa Mbl HE MMeeM
a0COIOTHO TOCTOBEPHOM MH(MOPMALIUK O MEXaHU3MAaX U (DYHKIUSX MPUPOIBI, MBI JIETKO MOXKEM
HaBPEIUTh NPUPOJE, MBITAACh €€ YIYy4lIuTh; BemiectBo, sHeprus, MHGOpMaluMs U KauecTBO
OTJIENbHBIX MPUPOTHBIX CHCTEM B3aUMOCBSI3aHBI HACTOIIBKO, YTO JI000€ M3MEHEHHE OJHOTO U3
3TUX ()aKTOPOB BBI3BIBAET (PYHKIIMOHAIbHBIE, CTPYKTYpPHbIE, KAUECTBEHHbIE M KOJINYECTBEHHbIE
MEPEMEHBI BCEX CUCTEM U UX UEPapXUH.

2. Ha 6onvwon wmm ceonocuueckuii  (abuomuueckuil) KPyroBOPOT —BEIIECTB
MIPUXOJUTCS COTHEYHOU dHepruu B % oT obmieit monagaromei Ha 3emmto:... 20; 50; 70; 90.
3. DOTOXMMUYECKHM CMOT — JTO NPOAYKT: B3aMMOJEHCTBHUS KHCIOPOJIa C

YIIEBONOPOAAMH; OKCHUIOB a30Ta C CEPHHUCTBIM Tra3oM; peaklUH OKCHAOB a3oTa U
yrieBogopoaoB mnona nerictBueM Y@ wusnydenus CoiHIA; peakmWy MeTaHa W KHUCJIOPOJa;
B3aMMOJIEICTBHE OKCHJIA CEPBI C BOASIHBIMU IapaMHU.

4. K mnepemeHHBIM COCTaBHBIM 4YacTsM arMoc(epbl OTHOCATCA: ... KHUCIOPOJ,
JUOKCHJ YIIepoa, BOASHON map; a30T, AMOKCHJ YIJIEpoJia, BOASHOM Iap; AMOKCH] YIJIEpoJa,
BOJSTHOM Map; KUCJIOPO/I, BOASHON Map, UHEPTHBIE T'a3bl.



o. OcCHOBHOI NpUUMHON 00pa30BaHUS U BHICOKOM CTAaOMIBHOCTH JAUOKCHHOB MIPU UX

YTWIM3alMK  SBISETCS. ... HEPacTBOPUMOCTb B BOJE; BBICOKAas KOMIUIEKCOOOpa3yromas
CIIOCOOHOCTh; XMMHUYECKAsi MHEPTHOCTD; BBICOKAsi TEPMOCTA0MIIBHOCTD.

6. Kakoii u3 TsHKEIIBIX METaIOB OTHOCHTCS K TokcuuHomy: ... Cu; Pb; Zn; Co;
Mo; Ni.

7. Ha ceronnsmHuil 1eHb MakCUMajbHas 10Ji1 B INI00ANbHOM 00beME CHAOKEHUs
NEPBUYHON PHEPIrUeil MPUXOIAUTCSA HA. ... Yroyib; MPUPOAHBINA ra3; He(Th; AaTOMHYIO DHEPTHIO;
ouomaccy;

8. Kakoll HMCKyCCTBEHHBIM H30TOIl ypaHa MOXKET HCIIOJIb30BaTbCA Kak SIEpPHOE
TOIJINBO:... 233; 234; 236; 237; 238; 239; 240.

9. TorueHbeld  snmement Proton-exchange membrane fuel cell — PEMFC

3JICKTPOJIUT: ...pacTBOp (ochopHOM KHCIOTHI, (X) MPOTOHHOOOMEHHass MeMOpaHa; BOJHBIN
pacTBOp ILEI0YH; PACIUIABICHHBIN KapOOHAT; CMECh OKCHI0B METAJLIOB.

10.  3arps3Henue artMochepbl KpPYIHBIX TOPOAOB IUIAHETHI OKCHAAMH a30Ta H
yriaepoja  BBI3BAHO: ... TEIJIODHEPrOCTAHIMSMU; IMPOMBIIUICHHBIMA  TPEIIPUATHSIMU;
ABTOTPAHCIIOPTOM; XUMHUYECKUMHU U HEPTEXUMHUUYCCKHUMHU MPEIIPUATHIME;, METALTYPrHYeCKUMU
PEITPUSITHSIMH.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJICKTPOHHBIH YYEOHBI KypC 10 JUCHUILUIMHE B JJICKTPOHHOM YHUBEPCHUTETE
«Moodley https://moodle.tsu.ru/course/view.php?id=28497
0) TpeHupoBOYHBII TeCT B cucTeMe http://accent.tsu.ru

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAsI JIUTEpATypa:

— unos U. A. Dxonorust: Yuebuuk mis BY3os / U.A. Ilunos. — M. : IOpaiit, 2022.
— 539 c. URL.: https://urait.ru/book/cover/C921E3D1-FAD7-41CE-AC75-9A91D37FC381

— Kysnernos JI. M. Dkosorus / JI. M. Kysuenos, A. C. Hukonaes — M. : IOpaiit, 2016.
- 280 c.

0) JOTONHUTENbHAS TUTEPATyPa:

— Phytoremediation for Green Energy electronic resource /edited by Miinir Oztiirk,
Muhammad Ashraf, Ahmet Aksoy, Muhammad Sajid Ageel Ahmad. Dordrecht: Springer
Netherlands: Imprint: Springer. 2015.

— Jlebenea M. WM. Xwumuueckas odkonorus (3amaud, yOPaKHEHUs, KOHTPOJBHBIC
BOIPOCHI) : ydeOHoe mocobue / M. U. Jlebenera, U. A. Aukymumosa, O. C. ®unumMoHoBa. —
Tamb60B : U3a-s80 PI'BOY BIIO «TTTY», 2012. — 100 c.

B) pecypchl cetu MHTepHeT:

— Dxounorust mpousBojacTBa (HayuHo-mpakTuueckuil moptan) [DIEeKTpOHHBIN pecypc| :
uHTepakTuB. cipaBoyHuk. — URL: http://www.ecoindustry.ru/ndocs/view/1813.html

— HopmatuBHBIE JOKyMEHTHL. JKo-Dkcrpecc-CepBuc [DneKTpoHHBIA  pecypc]
uHTepakTHB. cpaBounuk. — URL: http://ecoexp.ru/page/18

— CucremMa TeCTOBOTO KOHTpOJIs yueOHoro mporiecca http://accent.tsu.ru

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkio4aeT mpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— myOMYHO JoCTyIHbBIe o0naynbie TexHonoruu (Google Docs, Slnaexc auck u T.11.).


https://moodle.tsu.ru/course/view.php?id=28497
http://accent.tsu.ru/
https://urait.ru/book/cover/C921E3D1-F4D7-41CE-AC75-9A91D37FC381
http://accent.tsu.ru/

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi O6ubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas 6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) MpodecCUOHANBHBIC 0a3bl TaHHBIX:
— MUHHCTEPCTBO NPHPOIHBIX PecypcoB M dkosoruu P® [DnexTpoHHBIH pecypc]
ourmaneueii cait. — URL: http://www.mnr.gov.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

Aynuropun AJi IpOBEAEHUS 3aHATUH JIEKIIMOHHOTIO TUIIA.

Aympuropun Ui IIPOBEACHUS 3aHATUM CEMHMHAPCKOTO THUIA, WHIUBUIYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMH, TEKYLIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALIUH.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(pOPMAIMOHHO-00pa30BaTeIbHYO Cpely U K
MH(POPMALMOHHBIM CITPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pazpadboTunkax

Il'ananoB Cepreii lMBaHOBHMY KaHA. XUM. HayK, Kadeapa HEOPraHMYECKOW XHMHUU
HannoHanpHOT0 UCCiIe10BaTeIbCKOr0 TOMCKOr0 rocy 1JapCTBEHHOIO YHUBEPCUTETA, TOLEHT


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

