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podecCHoHaANBbHOM e TENbHOCTH.

1. Iesin ocBOEHUS TUCHUTLIMHBI
LlenssMu OCBOCHHSI TUCIMILTHHBI SBISIETCS (DOPMUPOBAHHE Y O0YUAFOIIUXCSl OTPEACTICHHOTO
OOIl (m. 5. O6mpeit xapaktepuctuku OOII) cocTaBa KOMIETEHIMH JJisi TOATOTOBKH K

Kox CocraJsiionye pe3yJbTaTOB 0CBOCHHS (IeCKPUNTOPHI KOMIIETEHIIHIA)
KOMIIETEHIIN
HaumeHnoBaHue KoMIeTeHIIMU
" HaunmeHoBanue
Kog
1.B2 Brnaneer MeTosaMH OLIGHKH KOJIOTHYECKON CHTYallMd, B TOM YHCIIE HPU
JIOTIK(Y)-1.B eayn3a ucC
TMOCOOHOCTh OPUEHTUPOBATHCS B e,
¢ P p Brnaneer meromamu pacdera M3MEHEHHs KOHIEHTpALUi KOMIIOHEHTOB B
ocHOBHBIX Meromax m cucremax | JOIIK(Y)-1.B3 (DMK KHMEECKIX TIPOTIECCAX
obecrieyeHust TexHochepHon =
bep VYMeeT NpUMEHATh METOABl aHalM3a B3aUMOACHCTBUS YEIOBEKA U €ro
0e30MacHOCTH, o6ocuosanno | HOIIK(Y)-1.¥2 .
JOTIK(Y)-1 BHIOMpATh HM3BECTHBIC JISSITENIbHOCTH CO CPeNIoi 0OUTaHus
CTPOICTBA, CHCTEMbI H METOMbI YMeer mpeanonaraTtb TEYEHHE U MPOBOAUTH PAcdyeT OCHOBHBIX (DU3HKO-
Zau.Lmbl ’ qenoBeKa " JOIK(Y)-1.Y3 | XMMHYECKHX IapaMeTpOB TEXHOJOIMYECKHX IIPOLIECCOB Ha O00BEKTax
J— cpem or 9KOHOMHKH, B TOM umcie npu YC
N 3HaeT METO/Ibl aHAJIN3a B3aUMOJIEHCTBYS YEJIOBEKA U €ro JACATEIbHOCTH CO
onacrocten JAOIIK(¥)-1.32 cpenoit obutanus ! i
JOIIK(Y)-1.33 | 3HaeT OCHOBHBIC MOHATHS, 3aKOHBI 1 MOJICIH (PU3HUECKOI XUMHUN
Biiageer HaBbIkaMu Hay4HO OOOCHOBAHHO# OLICHKH KauecTBa Onochepbl U
CIOCOOHOCTB TPOIAraHANPOBATh OIIK(Y)-4.B4 M 4 . 1 tbep
SecHeueHs €¢ U3MEHEHUI ITPU aHTPOIIOICHHOM BO3/ICHCTBHH
LEJH U 3312491 O =
OIIK(Y)-4 YMeer OlleHUBATh BO3ICHCTBUE PA3JIHMUHBIX MPOU3BOJACTBEHHBIX 00BEKTOB
™ 0e30MacHOCTH YeJI0BeKa 1 OIIK(Y)-4.Y4 n ACHCT p P n
OKPYKAIOIEH CPEbI Ha COCTOSIHHE OKPYKAIOIIeH CPeIbl
Py P OIIK(V)-4.34 3HaeT (haKTopbl, OMPEACISIONINE YCTOWYHBOCTh OHocheps

2. Mecrto aucuumiannsl (Moay.as) B crpykrype OOII
JlMcuuIuinHa OTHOCUTCS K 0a30BOM 4acTH MOJTYJIsl HAIIPaBJIEHHs TOATOTOBKH Y4€OHOr0 IjiaHa
00pa3zoBaTeNTbHON MPOTPAMMBI.

3. Il.ianupyembie pe3yJbTaThl 00y4YeHHUs M0 TUCIHUILINHE
ITocne ycnenHoro 0CBO€HHSI JUCIUILIMHBI 0yayT chOpMHUPOBAHBI PE3yIbTAThl O0yUEHUS:

I1anupyemble pe3yJibTaThl 00yYeHHs 110 TUCIUILTHHE Kommnierenuust
Kon HaunmenoBanue
[IporHo3upoBaTh BO3MOXHBIC NyTH Murpamuun W TpaHcopmarmu | AOTK(Y)-1
PI1 XUMHUYECKUX COCIUHEHMH B OOBEKTax OKpyXKalollehd cpeapl U uXx
BO3/ICHCTBUE HA DKOCUCTEMBI.
PI2 AHanM3upoBaTh MEXaHU3MBI BO3/ICHCTBUS MPOU3BOCTBEHHBIX 00bekTOB Ha | AOIK(Y)-1
COCTOSIHME OKpY»Karoleil cpezbl, B ToM uncie npu YC.
PII3 [IpomarananpoBath 1eIH U 33a4u odecriedeHus: Oe3onacHocTy yenoseka u | OIIK(Y)-4
MIPUPOJHON Cpefibl B TEXHOCHEDE.

OIIGHO‘-IHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ arTeCTaluu NpcaCTaBJICHbI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.




4. CTpyKTYpa M coiep:KaHue QM CIUIIIHHbI
OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Pa3zzaesibl AMCHUNIMHBI Dopmupyemblii Buasb! yueoHoii resiTeIbHOCTH O0bem
pe3yJbTaT BpPEMeHH, 4.
00yuyeHus no
JUCHHUILIHHE
Paznea 1. PJI-1, 2 Jlekun 16
DNEeKTPOXUMUS, KHHETHUKA [IpakTryeckue 3aHATHS 16
XUMHMYECKHUX PEAKLUN U JlaGopaTopHbIe 3aHATHUS 20
KOJUIOUIHBIC CUCTEMBbI CamocrosiTenpHas padora 68
Paznen 2. PI-1, 2,3 | Jlekiuu 16
DKOJIOTHYECKHE CTPECCHI B [IpakTuueckue 3aHATHS 16
o6uocdepe JlaGopaTopHbIe 3aHATHUS 4
CamocTositenpHas paboTa 60

Coneprkanue pa3iesoB AUCITUTUTHHBI:

Paznen 1. aﬂeKmPOXMMMﬂ, KUHemuka xwvzuqecxuxpeaxuuﬁ U KOJIOUOHbIE CUCHEeMbl

OnexkTpoxumus: OnekTposnTel. KoHCTaHTa M cTemeHb JuccOlMaluM  (ACCOLMALNN)
ANEKTPOJIUTOB, 3aBUCUMOCTh OT KOHIEHTpanuu. HMoHHas cuia pacTtBopa. DIJIEKTPOJHBIE
NOTeHUIMaNbl. ['anpBaHMYecKHE 3J€MEHTH. 3aBUCUMOCTh OJIC TrajapbBaHMYECKOIO 3JIEMEHTA OT
aKTUBHOCTH MOTEHLHUAI-ONPECISIIOIINX HOHOB U Temmeparypbl. Kiaccudukauus s31eKTpoaoB.
I'anpBannueckue nenu. IloteHunomerpus. DeKTpUUYecKasl IPOBOJAUMOCTh PAacTBOPOB (yIelbHasl,
MOJIIpHast). Konnykromerpusi. IIpumeHeHue KOHJTYKTOMETPHHU JUIS OnpeeIeHus
(U3NKOXMMHUYECKUX KOHCTAHT. DIIEKTPOIN3, 3akoHbl Dapases.

Kunernka xumudeckux peakuuii: CKOpOCTh XMUMHYECKOW peakuuu. OCHOBHOM IMOCTyJaT
xumuueckod  kuHetuku. Koncranta ckopoctu. Ilopsnok, MONEKYJIApHOCTb — pEaKLHH.
Juddepenunanpable ypaBHEHHS] KHHETUKN PEAKIUN. DKCIEPUMEHTAIBHBIE METOBI ONPEIEICHUS
NOpsAJIKA PEaKIMM M KOHCTaHTbl CKOPOCTU. 3aBUCHUMOCTb CKOPOCTH M KOHCTaHTBI CKOPOCTH
XUMHUYECKON PEaKIMK OT TeMIepaTypbl. YpaBHEeHUE AppeHuyca. DHEprus akTHUBALMU. MeTomabl
pacuera SJHEpruM aKTHBALUH.

KonnonnHas XuMus: KOJJIOMJIHBIE cuUCTeMbl, Kkiaccuduxamus. Koresus, aaresus,
CMayMBaHME, pacTekaHue. AJcopOLus Ha TpaHUIle TBEPJOE TEJIO — ra3. YpaBHEHHE HU30TE€PMbI
aacop61uu JIsurmiopa. CtpoeHue KouiouaHbeix Mutieut. Koarynsims.

TeMbl JeKINA:

DNEKTPOXUMHUS: OCHOBHBIE TIOHSTHS.

ITorenumomerpusi.

Kongykromerpus.

KuHeTtnka XuMHUECKHX peakIvi.

@DopMaJIbHO POCTHIE PEAKIIUH.

KuHnernka cnoXHBIX peakuui.

XWMHS TOBEPXHOCTHBIX sIBIEHUH. [[OHATHE O KOJTIOUIHBIX CUCTEMAX.

Koarymsiiust  nmuogoOHBIX 30ied  anekTposnutamMu. OnTuyeckue U MOJEKYJSpHO-

KMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

Tembl NpakTHYECKUX 3AHATHIA:

1. DnexTtpuyeckas NPOBOAMMOCTb PACTBOPOB  3JIEKTPOJIUTOB. PacueT  KOHCTaHTHI

JUCCOITUAIIY HJIEKTPOJIUTOB.

OnexTponan3

DnekTpoaHblie noteHuanbl, /1C 3eKTpOXUMUYECKHUX SJIEMEHTOB.

4. OJIHOCTOPOHHHE pEaKIUH TIEpPBOro MOpsAKa. 3aBHUCHUMOCTh CKOPOCTHU pPEaKLIUU OT
TeMIlepaTypsl. BerdnciieHre 3Hepruy akTUBAIllMi XUMHUYECKOW pEaKIvy.

5. ucnepcHocTb. MexmonekyisipHble B3aumojeiicTeua. Koresus, aaresus, cMauyuBaHHe,
pacTekaHue.

6. AncopOuus. YpaBHEeHUE U30TepMBI acopoumu JIsHTMIopa.

NGO~ wWNE
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7. CTpoeHue KOJIJIOUTHBIX MHUIIEII.

8. Pacder moporoB koaryssuu.

Ha3panus 1abopaTopHbIx padoT:

1. Onpenenenue  NpPOU3BENCHHMs  PACTBOPUMOCTH  Majlo  pPacTBOPUMON  COJHU
MIOTEHLIMOMETPUYECKUM METOOM.

2. OmpeneneHue  NPOM3BENEHUS  PACTBOPUMOCTHM MO  PAcTBOPUMOH  coun

MIOTEHLIMOMETPUYECKUM METOJOM C YUYETOM aKTUBHOCTEW HOHOB B pacTBOPE.

Omnpenenenue 3Ha4eHU BOAOPOAHOTO nokasareis (PH) BOAHBIX pacTBOPOB.

4. Omnpenenenue  cpeaHero  kod3p¢uuMEHTa  aKTUBHOCTU  BJEKTPOJIUTA  METOJOM

IOTEHIIUOMETPHH.

OmnpeneneHye KOHCTaHTBI U CTENIEHU IUCCOLMAIMU CIIA00T0 3JIEKTPOIIMTA.

6. OmpeneneHue  NPOM3BENEHUS  PACTBOPUMOCTHM ~ MaJO  PAcTBOPUMOH  coun
KOHJYKTOMETPUYECKUM METOJIOM.

7. OmpeneneHue CTENEHH 3arpsA3HEHHOCTH OOpa3LloB BOJAbl KOHIYKTOMETPHUUECKUM
METOZOM.

8. M3ydeHue KMHETUKU pEaKLMU OMBUICHHs 3(upa IIEI04Ybl0 M ONpEAeICHHE KOHCTAHThI
CKOPOCTH U SHEPTUH aKTHUBALMHN PEaKLUU.

9. UM3ydeHue KUHETUKU DPEAKLUUU PA3JIOKEHUS MOYEBHHBI M ONpEAEICHHE KOHCTAHTBHI
CKOPOCTH U SHEPTUH aKTHUBALUN PEaKLUU.

10. M3yueHue peakiMy KaTaIUTHYECKOTO pa3ioKeHus CIOKHBIX 3¢upoB. M3yuenue copbuuu
YKCYCHOM KHCJIOThI Ha aKTUBUPOBAHHOM YTJIE.

w

o

Pa3nea 2. Dxonoeuueckue cmpeccwi 6 buocghepe

buocdepa, kpartkas xapakTepuCTHKa, OMOXUMHUYECKUI KPYroBOPOT BEIIECTB M YHEPIHU B
ouocdepe.

Onenka 3arps3HeHui atMocdepsl, TMHAMUKA W3MEHEHHS KOJIMYECTBA BPETHBIX BEIOPOCOB,
COEIMHEHUS CEepBI, a30Ta, JETYYNX OPTraHMUYECKUX COSAMHEHUN U3 aHTPOIIOT€HHBIX U MPUPOTHBIX
ncrounnkos, [1JIK BemecTs B atMmocdepe, cTaanu KpyropopoTa B atmocdepe.

Wctounnku U Macimtadbl 3arpsi3HEHUs] THApocdepsl, XapakTepucTrka cTouHbix Boa, 1K
BEIIECTB B THApocdepe, Mexanu3M cradunuzamnuu pH B pekax, o3€pax, 60j0Tax, OKeaHax, BIUSIHHAE
u3MeHeHuss pH Ha runpocdepy, 3BTpodHuKays BOAOEMOB, CTaJUU KPYroBOpPOTa 3JIEMEHTOB B
rugpocdepe, METOIbl OLEHKH BIMSHUS CEPOCOAEPIKAIIMX BEIIECTB HA IKOCHCTEMBI BOJOEMOB,
UCTOYHMKM  3arps3HEeHUs  ruapocdepbl  pagvoOaKTUBHBIMH  BELECTBAMH,  3arps3HEHHE
HePTENPOIYKTaMH, IeTePreHTaM1, MEXaHHU3M JIETPalalliH THIPOCEpPHI.

DKOJIOTMYeCKHE CTPECChl Ha MOBEPXHOCTH M BHYTPU JIUTOC(hEPHI, MaXOTHBIN CIIOH, CTaTuu
KPYroBOpOTa JJIEMEHTOB B JHTOC(Eepe, TOKCHKAIMS I0YB TSHKETBIMH METallaMH, BIUSHHE
aTMOC(QepHBIX U TUAPOChEpHBIX 3arpsA3HEHU Ha Jerpajanuio JUTOC(epbl, MECTULUAbI, HX
CBOWCTBA, MEXaHW3M BIMSHUS Ha OHMOJOTHYECKHE OOBEKTHI, PYyIbl, M3BIEUEHHE, OOOTallCHHE,
MOJTyYeHHE OCHOBHBIX KOMIIOHEHTOB, 00pa30BaHHe OTXO/0B, UX CBOMCTBA, HCTOUYHHUKH 3arpsi3HEHUS
TUTOC(EPHI PATUOAKTUBHBIMU OTXO/IaMHU.

Tembl JTeKuMi:

9. buoxuMmMuveckuii KpyroBOpPOT BEIIECTB M YHEPTUU B Onocdepe.

10. buoxumudeckas 3BONIOIMS reocdep 3emiu.

11. Ouenka 3arpsi3Henuit atmocgepsl. ATMochepHbIe TPOLECCHI.

12. Dxonoruueckue crpeccsl B ruapocdepe.

13. Dkonoruyeckue CTPecchl Ha MOBEPXHOCTH M BHYTPH JTUTOC(HEPHI.

14. buoreoxuMuueCcKue LUKJIIbI, BIUSHUE aHTPOIIOI€HHON AEATEIbHOCTH.

15. Murpanus u Tpanchopmaliius npumeceit B ouocgepe.

16. Dkonoruyeckue nocaencTBus npu peanuzanuu YC Ha 00bEeKTaX YKOHOMHKH.

Tembl NpaKTHYECKUX 3AHATHIA:

1. MexaHu3M MOSBICHUS PA3JIMYHBIX YACTHUI] U COEIMHEHUH B aTMocdepe, UX CBOMCTBA U
BO3MO>XKHBIE MTYTH MpeoOpa3zoBaHUsl.



2. Ouenka 3arps3HeHuil rugpocdepsl. Ilpomeccst B ruzapocdepe. MexaHU3MBI
cradWiIn3aluy BOAHBIX OOBEKTOB.

3. OcoOEeHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MIPOILIECCOB B rUApochepe.

4. Amna’poOHOE pa3iokeHHe OPraHNnIeCcKOro BEIIECTBA.

5. MexaHu3MBbI IPOIECCOB XUMHUECKOTO BBHIBETPHBAHUS.

6. I'mobanbHBIE KPYrOBOPOTHI BEIIECTB. MI3MeHeHne KiIMMaTa B INIaHETapHOM MacIirade.

7. Murpauus M aKKyMyJSIOHUs COCIMHEHHHA KpEeMHHs, alioMHHUA, (dochopa, TKEIbIX

METAJIJIOB U PaIMOAaKTUBHBIX JIEMEHTOB B Ouocdepe.

8. Teoxmmuyeckas murpanus. ['eoxumudeckue 6Gapbepsl.

Ha3Banus j1adbopaTopHbIX padoT:

11. KoHIyKTOMETPUYECKUI METO/T OTIPEICIICHUS] Ka4eCTBA 00BbEKTa OKPYKAIOIIEH CPe/Ibl.

12. OnpeneneHue cTeneHu 3aCOICHHOCTH TTOYB.

TemaTHKa KypcOBBIX padoT:

KypcoBas pabora mno guciumuimHe «XHUMHS —OKpYXKAlOUIEH  cpelbl»  MOCBAIIEHA
PaccMOTPEHMIO TEXHOTEHHOI'O BIUSHUS HAa €CTECTBEHHBIN KPYTOBOPOT 3JIEMEHTOB B OKPYXKAIOLIEH
cpene.

[IpumepHas TemaTrka KypcoBbiX paboT — «I[loBefeHre XMMHUUECKHUX BEIIECTB (3JIEMEHTOB) B
okpyxkarmieid cpeme. XXX (umasBanue BeriectBa/aneMenta)». OOBEKT — HCCICAOBAaHUS
(BeIIeCTBO/2JIEMEHT) BBIOMPACTCSI CTYACHTOM CaMOCTOSTEIIBHO.

B kypcoByto paboTy JOKHBI OBITH BKIIOYEHBI CICAYIOIIUE Pa3Ieibl:

Bsenenue.

1.006bekT uccienoBanus. Omnucanue oOBEKTa HCCIeAOBaHUS (AJIEMEHT), 00OCHOBaHHME BBIOOpA
00BEKTa UCCIIEIOBAHMS U aHAJIHM3a, BAYKHOCTh KOHTPOJIS TAHHOTO 3JieMeHTa B oobekTax OC.
2.0nucaHue ecTeCTBEHHOI0 KpyroBopora 3iementa B OC.

3.BiusiHue aHTpONOreHHON NeATENbHOCTH Ha KPYTOBOPOT BBIOPAHHOI'O AJIeMEHTa (C 0053aTelbHbIM
pPaccMOTPEHHEM OCHOBHBIX MPOIIECCOB / MPOU3BOJICTB, SBISIOUIMXCS MCTOUHUKAMH HETATUBHOTO
Bo3zaeiictBusi. Paccmorpenne UC Ha momoOHOM oObekre, ommcanue u3MeHenuid B OC mpu
peamuzanuu YC).

4.9KcriepUMEHTANIbHAS YaCTh.

5. 3akioueHue.

Metoauueckue yka3aHUS K BBINOJIHEHHUIO KYypCOBOW pabOThl MPEJCTAaBIIEHbl Ha MEPCOHAIBHOM
CTpaHUIIE npenoaBaTens - https://portal.tpu.ru/SHARED/a/ANL.5. Opranunzanus
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

CamocrodrenbHas paboTa CTYACHTOB MPH U3YYCHUH AUCHUILIUHBI (MOYJIs) IPEAyCMOTpEHA
B CJIEIYIOIIMX BUJAX U popMax:

— PaGota ¢ JEKIMOHHBIM MaTepHalloM, IMOMCK M 0030p JMUTEpaTypbl U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OPMALIUH 110 UHIAUBHIyalIbHO 331aHHON IpolieMe Kypca,

— H3yuenue TeM, BRIHECEHHBIX HA CAMOCTOATEIbHYIO POPA0OTKY;

— [Ilouck, ananus, CTpyKTypUpOBaHUE U IPE3eHTalUs HH(OPMaLIUY;

— DBeimosnHeHne JOMalmHUX — 33/1aHUM, pacdeTHO-TpapUyUecKux paboT U JIOMALIHHX
KOHTPOJIbHBIX PadoT;

— [IloaroroBka k 1abopaTopHbIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHSTHSIM;

— Brinonnenue xypcoBoii paboThl;

— AHanu3 Hay4YHbIX MyOJMKALUN M0 3apaHee OIpe/Ie]IeHHON IPeroaBaTeieM TeEME;

— IloaroroBka K OLIEHUBAIOLIM MEPOTPUSATHUSIM.

6. YueOHO-MeTOAMUYECKOe U HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI
6.1. YuedHo-MeTOIMYECKOE 0DecTieueHne
OcHoBHasi InTepaTypa
1. Cornukosa, E. B. Texnocdepnas Tokcukonorus: yueonoe nocodue / E. B. CorHukosa,
B. I1. Imutpenko. — 2-e u3 ., ucnp. u gon. — Caunkr-IlerepOypr: Jlans, 2015. — 432
c. — Texcr: smexktponHsblii / Jlane: smekTpoHHO-OMOMMOTEUHas cuctema. — URL:



https://e.lanbook.com/book/64338 (nara obpamenus: 03.03.2020). — Pesxxum goctyna:
u3 kopriopatuBHoit cetu TIIY.

2. Tomanosa, O. B. Xumus oxpyxatomieid cpeabl: yaebnoe nocodue / O. B. Tonanosa, JI.
A. TlumueBa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2017. — 160 ¢. — Tekcr:
ANEeKTpOHHBIN //  JlaHs: ANIEKTPOHHO-OMOIMOTEYHAsT ~ CHUCTEMA. — URL:
https://e.lanbook.com/book/90852 (mara obpamenus: 03.03.2020). — Pexwum gocryma:
n3 kopriopatuBHoil cetu TIIY.

3. Xaxanwna, T. M. Xumusa okpyxaromeid cpenbl: ydeOHMK s OakanmaBpoB / T. U.
Xaxanuna, H. I'. Hukurtuna, JI. C. CyxanoBa; nog pea. T. . Xaxanunoii. — 2-¢ u3n.,
nepepad. u gomn.. — Mocksa: FOpaiit, 2013. — 1 Mynstumenua CD-ROM. —URL:
http://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2413.pdf (mara oGpamienus: 03.03.2020).
— Pexum nocryna: u3 koprnopatuBHoil cetu TITY. — TeKCT: 31eKTpOHHBIH.

4. TopumkoB, B. M. OcHoBbl ¢usnueckoil xumun: yueOHuk / B. WM. T'opmkos, U. A.
Ky3nemnoB. — 6-e¢ u3n. — Mocksa: Jlaboparopus 3nanuid, 2017. — 410 ¢. — Tekcr:
INEeKTPOHHBIN //  JlaHs: ANIEKTPOHHO-OMOMMoTeynass ~ cucrema. —  URL:
https://e.lanbook.com/book/97412 (mara obparmenus: 03.03.2020). — Pexum gocryma:
n3 kopriopatuBHoil cetu TIIY.

5. Epemun. B. B. OcHoBbl o0mieit u ¢usmdeckoit xumun: ydebHoe mocobue / B. B.
Epemun, A. f. bopmesckuii. — 2-e uzn. ucnp. — Jonronpynusiii: M3narensckuii JJom
«HMaTemnexry, 2018. — 848 c. - ISBN .978-5-91559-250-5. - TekcT: 3neKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/1022497 (mata oOpareHus:
03.03.2020). — Pesxum pocTyna: u3 kopropatuBHoii cetu TITY.

JlonoJiHuTeIbHAS JIUTEpaTypa

1. TonnoBckas, JI. @. Xumust okpyxaromeid cpeasl: yueoHuk / JI. @. I'onmmoBckas. — MockBsa:
Mup, 2005. — 296 c.: mi. — TekcT: HenmoCpeICTBEHHBIMN.

2. Jlapuonos, H. M. [IpombInuieHHas 3Koiorus: yaeOHuk s 6akanaspos / H. M. JlaproHOB,
A. C. Ps6pimenkoB; MOCKOBCKHI TOCYIapCTBEHHBIM WHCTUTYT SJEKTPOHHOM TEXHUKH
(Texuuueckuit yauepcuteT) (MUDT). — Mocksa: FOpaiit, 2012. — 495 c.: un. — Tekcer:
HEIMOCPEICTBEHHBIMN.

3. Huxkomaiikun, H. U. Dxonorus: yuebuuk / H. . Hukonaiikun, H. E. Hukonaiikuna, O. I1.
MenexoBa. — 9-e u3z., nepepad. u gon. — Mocksa: UHOPA-M, 2019. — 615 c. — Texkcr:
anekTponusii. -  URL:  https://new.znanium.com/catalog/product/1008981  (mata
oopammenus: 03.03.2020). — Pexxum noctyna: u3 koprnopatuBHoi cetu TITY.

4. Tlerenun, A. JI. Xumus okpyxatomieil cpeasl: yue6Hoe nocobue / A. JI. Ilerenun, E. C.
Muxanmuna. — MockBa: MUCHUC, 2010. — 71 c¢. — Tekct: anexkTpoHHbIl // Jlans:
aNeKTpOHHO-OnbmnoTeunas cucrema. — URL: https://e.lanbook.com/book/116532 (nmata
oopammenus: 03.03.2020). — Pexwum mocrymna: u3 koprnoparusHoit cetu TITY.

5. Konnakosa, H. A. COopHMK 3a7au MO XUMHUYECKOW KMHETHKe: ydeOHoe mocobue / H. A.
Komnakosa, C. B. Pomanenko, B. A. Komnakos; HanmoHanbHBIH HcciIeqOBaTEIbCKUN
Tomckuii monmutexundeckuit yausepcuteT (TITY), MTHCTUTYT mpUPOIHBIX pecypcoB. — 2-¢
W3], — TomMmck: H3n-Bo TITVY, 2013. — URL.:
http://www.lib.tpu.ru/fulltext2/m/2013/m205.pdf (nata obpammenus: 03.03.2020). — Pexum
noctyna: u3 kopnopatuBHoi cetu TITY. — TekcT: 35eKTpOHHBIN

6.2. UudopmaiiuoHHOe M MPOrpaMMHoOe odecrnevyeHne
Internet-pecypcsl (B T.4. B cpene LMS MOODLE u ap. obpa3oBarenbHble U OMOIMOTEUHbIE

pecypcehl):
[MpodeccronanpHbie 0a3bl AaHHBIX W WHQPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI JOCTYIHBI 10
cesutke: https://www.lib.tpu.ru/html/irs-and-pdb

1. http://ecoportal.su/ — Becepoccuiicknii 5K0OTHYECKHI TTIOPTAI;

2. http://www.ecooil.su/ — caiit «HedTb u 3k0I0THSI»;

3. http://nuclearwaste.report.ru/ — coodriectBo skcrepToB. Tema: paTuoaKTUBHBIC OTXO/IbI.



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2413.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/21963
http://www.lib.tpu.ru/fulltext2/m/2013/m205.pdf
https://www.lib.tpu.ru/html/irs-and-pdb
http://ecoportal.su/
http://www.ecooil.su/
http://nuclearwaste.report.ru/

4. http://lwww.publish.csiro.au/nid/17.htm — caiit xypHana «XuMuUsI OKpYKaroleil cpeapl» -
Environmental Chemistry;

5. http://www.chemjournals.net/eco/eco_n.htm — caiit xypHama «IKOJIOrHYECKAsT XUMHESY.
AHrnmiickas Bepcus kypHana usnaercsa Pleiades Publishing Inc. kak mpuioxxeHue k
xypHainy RUSSIAN JOURNAL OF GENERAL CHEMISTRY

6. DuekTpoHHO-OMOMMOTEUHas cuctema «Jlamby - https://e.lanbook.com/

HI/IHGHBI/IOHHOC IIporpaMMHOC o0ecrieuenne (B COOTBETCTBUU C HepequM JIMIHCH3UOHHOI'0
nporpammHuoro odecneuenusi TIIY): WinDjView; 7-Zip; Adobe Acrobat Reader DC; Adobe
Flash Player; AkelPad; Document Foundation LibreOffice; Far Manager; Google Chrome; Mozilla
Firefox ESR; PTC Mathcad 15 Academic Floating; Tracker Software PDF-XChange Viewer

7. OcoOble TPeOOBaAHNMS K MATEPHATIbHO-TEXHUYECKOMY 00eCIeYeHUI0 11 CIUTITHHbI
B ydeOHOM mpoliecce HCIOIB3YyeTCs clenyromee jgabopaTopHoe 00OpyAOBaHHE
MPAKTUYECKUX U JaOOPATOPHBIX 3aHSATHIA:

TSt

Ne HanmeHoBaHHe crieMaIbHbIX IIOMeLIeHU HaumeHoBaHHe 000py10BaHHs
1. Aynmutopus i1 mpoBeneHHS y4eOHBIX | MonoONOK Lenovo S50 - 1 mt.;
3aHATHH BCEX THUIIOB, kypcoBoro | Tenesuzop LG 60LX341C - 1 mwr.;

MPOEKTHPOBAHMSA, KOHCYJIbTallni, Tekymero | Kommiekr yqe6H0i# MeOenu Ha 30 OCago4HBIX MECT.

KOHTPOJII U HpOMe)KyTO‘IHOfI aTTeCTallun

(yueOHas mabopaTopus)
634028, Tomckas oOnacth, T. ToMmck,
CaBunbIX ynuna, a. 7, 608
2. Aynutopus Ui npoBeaeHus yueOHbIX | Kommbrorep - 1 mit.; [Ipoekrop - 1 wmT.;
3aHITHHA BCeX THUIIOB, kypcoBoro | IIpoekrop LG RD-JT91 - 1 mir.;

[IPOEKTUPOBAHUS, KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIS X IPOMEKYTOYHOM aTTecTaluu

Jocka marautHO-MapkepHast 120x200 cm - 2 mrt.;
KomruiekT yueOHo# Mebenu Ha 24 mocagoYHbIX MECT

634028, Tomckas obmacte, 1. Tomck,
CaBunbIxX ynuua, a. 7, 606

3. Aymutopus g nposeneHus y4ueOHBIX | Crekrpodoromerp"UNICO-2800" - 1 mT.;
3aHATHH BCEX THUIIOB, KypcoBoro | Becwl anamutuaeckne AJIB-200 - 1 mT.;

NPOCKTUPOBAHUS, KOHCYJIBTAMH, TEKYILEro
KOHTPOJII M TPOMEKYTOYHOH aTTecTaluu
(yueOHas mabopaTopusi)

634028, Tomckas o0Onacth, T.
CaBunbIX ynuna, 1. 7, 403

TomMmck,

Monyine "®otokonopumerp" - 5 wr.; KoMMyHHKaMOHHBII
Moxynb RS-232 - 1 mir.;

[kad BEITSHKHOM ¢ TYMOOI# - 1 mT.;
Monyns  "Onekrtpoxumus' - 3
"YHuBepcanpHBIH  KOHTpOIep" - 11
"Tepmocrat" - 4 mrt.;

IIT.;
IIT.;

Monynb
Mopynb

Awnanmurnueckue Becsl Ohaus PA-214 - 1 mrr.; Kommerotep -
2 mr.; Ipoexrop - 1 mT.;
KowmmiexT yuebHo#t mebenu Ha 12 mocagouHbIX MECT

Pabouas mporpamMma coctaBieHa Ha ocHoBe OOIiell XapaKTepHCTUKH 00pa3oBaTelbHOMN
nporpamMMmsl 1o HanpasieHuto 20.03.01 Texnochepnas 6e30macHOCTh, CHeNMaNu3alus «3aluTa B
4ype3BbIUaiiHbIX cUTyalusx» (mpuem 2018 r., ounas ¢popma oO0ydeHus).

Pazpabotunk(n):
JlomxHOCTD YdeHas CTeneHb 0)4(0)
Jouent OK/] K.X.H. A.H. Bropymmna

[Tporpamma on00peHa Ha 3acenanuu otaeneHust KOHTposs u auarHoctuku UITHKB (mporokon ot
« 26 » 06 2018 r.Ne 7).

3aB. xadenpoit — pyKoBOAUTENb OTACIICHUS &
Ha TpaBax Kadeapbl OTAeNeHUs KOHTPOJIS : P D —

U AMArHOCTUKH, 1.(-M.H, mpodeccop A / A.I1. Cypxukos /
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JInct u3MeHeHuii padoyeil MporpaMMbl JMCIHUIIHHBI:

YueOHblii roj

CopepixaHnue /u3MeHeHHE

O0cy:x/1eH0 HA 3acelaHl
Otaenenus (MPOTOKO.JI)

2018/2019 |1. H3meHeHa cucTeMa OlCHUBAHHMS MPOTOKOJ OT
yueOHBIN « 27 » 08 2018 r.
roj Ne 8
2019/2020 |2. OOHOBIECHO MPOrpaMMHOE OOeCIICUCHHE MIPOTOKOJ OT
yueOHbi |3. OOHOBIIEH cocTaB TpodeccHoHaNbHBIX 0a3 maHHbIX H | « 24 » 06 2019 .
roj UH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM Ne27
4. OOHOBJICH CIIMCOK JIUTEPATypbl, B TOM YHCIIEC CCBHUIOK
9bC
2020/2021 | 1. OOHOBICHO MPOrpaMMHOE OOECTIEYCHHUE MPOTOKOJI OT
yueOHbIid | 2. OOHOBJIGH cocTaB TpodeccuoHambHBIX 0a3 maHHBIX W | « 1 » 09 2020 r.
roj WHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM Ne6-1
3. OOHOBIIEH CHHUCOK JIMTEPATYphl, B TOM YHCJEC CCHUIOK

ObC




