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1. llesan ocBOEHMSI AN CIMIIJIMHBI

[ensiMu OCBOEHUS TUCIMILIMHBI SBISICTCS (POPMUPOBAHUE Yy O0YUAIOIINXCS OMPEICICHHOTO
OOIl (m. 6. Oo6mei xapaktepuctuku OOII) cocraBa KOMMETCHIIMHA JJIs TOJATOTOBKH K
npoeCCUOHATTLHON IEATEIEHOCTH.

Kon CocTaBJsomue pe3yJbTaTOB 0CBOeHHs (1eCKPUIITOPHI KOMIeTeHIUi)
Pe3ynbTaTnl
komiered | HaumenoBanue
111000 KOMIICTeHIINH OCBOCHM
(0]0)1}
Kon HaumenoBanue
OIIK(V)-2 CriocoOHOCTh P1 OIIK(Y)-2.B1 Brnaneer onpiTOM M1aHUPOBaHUS U NIPOBEICHHUS
UCIIOJIb30BaTh 9KCIEPUMEHTAIBHBIX HCCIIEIOBAaHUI, 00paOOTKH U MpeaCTaBICHHS
OCHOBHBIE 3aKOHEI TIOJIy9EHHBIX Pe3yJIbTaToB
€CTECTBEHHOHAYY
HBIX IHCLHILIHH B OIIK(Y)-2.V1 VMeer nprUMeHsTh KJIACCHYECKHE 3aKOHbI M OTIPE/IENSET OCHOBHbIE
npodeccronabi (M3HKO-XUMHYECKHE XapAaKTEPUCTHKN BEIIECTB

01 1eATeNbHOCTH,

MIPUMEHSTh
P OIIK(Y)-2.V2 YMeer ornpenensiTh TepMOIMHAMUYECKHE TTapaMeTPhl U OMUCHIBAET

METOIbI
KUHETUKY NIPOTEKAIOLINX IIPOLECCOB
MaTeMaTHYeCKOTo

aHaiausa u

MOZE/HPOBAHHS, OIIK(Y)-2.31 3HaeT THIIBI CBsI3eil 1 MeXXMOIEKYIIPHBIX B3aUMOIEHCTBIIH
TEOPETHYECKOro 1

9KCIEPUMEHTAIbH OIIK(Y)-2.32 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHHs XHMHYIECKUX
Or0 UCCIIEJOBAHNS HPOLIECCOB, XUMUYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHbIX TPYIIIT

[leprnonuyueckoii cucTeMBbI M UX BaXKHEHIINX COEAMHEHHH, CTPOSHHE
M CBOMCTBA KOMIUIEKCHBIX COE€IUHEHHUI

OIIK(V)-2.33 3HaeT peaKIMOHHYIO CIIOCOOHOCTh BEIIECTB, X XUMHYECKYIO
UACHTU(DHUKALIUIO

2. Mecto nucuuminnel B ctpykrype OOII

JucuumnirHa oTHocuTcst K 0Oa3zoBoil yactu binoka 1 ydeOGHOro miaHa oOpa3oBaTeiabHOMN
IIPOTrPaMMBI.

3. [Inanupyemsble pe3yJbTaTbl 00y4eHHs MO0 JTUCHHUIINHE

[Tocne ycnenHoro ocBO€HUs JUCHUILIUHBL OyyT c(hOpMUPOBaHbBI PE3YIbTAThl O0yUEHUS:

IL1anupyemble pe3y/IbTAThI 00Y4EHHs] 110 JUCHUILINHE

Kommnerenmmst
Kox HanmenoBanue -

P 1 | [lpuMeHsieT 3HAHUS OCHOBHBIX TOHATHI M 3aKOHOB XUMUH, COBpeMEHHbIX | OTK(Y)-2

TEOpPUH CTPOCHHMSI BEIIECTBA JJISl ONMUCAHUS (PU3HMUECKUX U XUMHYECKHUX
CBOMCTB COETMHEHUH.

P12 | BeInoiHATH KOJTMYECTBEHHBIE PACUYEThI [0 XUMHUECKUM (popMyram, OTK(¥)-2

YPaBHEHUSAM XUMHUYECKUX PEAKIIUA U COAECPKAHUIO BEIIECTB B PACTBOPAX,
aHAJIM3UPOBATh U 0000IIATH MOJIy4YEHHBIE PE3YJIbTaThI.

PJ1 3 | cronb30BaTh 3KCIIEPUMEHTALHBIE METO/IBI HCCIICAOBAHUS IS OIIK(Y)-2

YCTAHOBJICHUS COCTaBa, XUMHYECKUX CBOMCTB BEIIECTB, IPUTOTOBJIEHUS
pacTBOPOB M ONPENICTCHHS X KOHLICHTPAIUH.

OneHOYHBIE MEpONPHATHS TEKYIIEr0 KOHTPOJISA MW IPOMEKYTOUYHOW  aTTecTaluu
MIPEACTABIICHBI B KAJICHIAPHOM PEUTHHI-IIJIaHE AUCLIUIUIMHBIL.

4. CTpyKTYpa U coJepKaHue JUCUMUIIIHMHbI

OcHOBHbIE BH/IbI YU€OHOI 1eSITeJIbHOCTH

Pa3znenbl AUCHUIJIMHBI |<I)0panyeM1>n71| Buabl yueOHoii 1esITeIbHOCTH | O0bem




pe3yabrar
00y4eHHs MO

BpPeMEHH, Y.

AUCIHUILIIHHE
Pa3nen 1. OcHOBHEBIE 3aKOHBI U ITIOHITHS B PJI1 Jlexkuun 2
XUMHUHU P/12 IIpakTuueckue 3aHsATUL
PJ13 JlaGopaTopHbIe 3aHSTHS 6
CamocrositenpHas padbota 10
Pa3nea 2. CtpoeHue BelecTBa P1 Jlexun 4
P2 IIpakTuueckue 3aHsATUL
JlabopaTopHble 3aHATHS
CamocrositenpHas padbota 20
Paznen 3. 3aKOHOMEPHOCTH XHMHUYECKUX P1 Jlexuuun 6
peakuui P2 IIpakTuueckue 3aHsITUL 6
PJ13 JlaGopaTopHbIe 3aHSTHS 4
CamocrositenpHas pabota 10
Pasnen 4. JlucmepcHble CHCTEMBI H P/1 Jlexu 4
pacTBOpBI P/12 IIpakTHueckue 3aHsATUSA 2
P/13 JlaGopaTopHEIE 3aHATHS 8
CamocrosTenpHas padboTa 10
Pasnen 5. CrnenuaibHbIE BOIPOCHI PJI3 Jlexuun
XUMUU IIpakTuyeckue 3aHATHU
JlabopatopHsble 3aHITH 6
CamocrosTenpHas padoTa 10

Cojiepkanue pa3iesioB JUCITUTUIMHBL:

Pazgea 1. OcHOBHEBIE 3aKOHBI U TIOHATHS B XUMUAU

XuMmusl Kak 4acTb ecrectBo3HaHudA. IIpenmer xummu. CBs3p XMMHMH C APYTMMH HayKaMH.
3HayeHne XMMHUU B (DOPMUPOBAHMM MBIIUICHUS, B W3YYCHHH TNPHUPOABI U Pa3BUTHH TEXHUKH.
Xumus 1 npobdaemsl 3ko10ruu. OCHOBHBIE MOHATHS U 3aKOHBI XUMHH.

TeMmbl JIeKIUM:

1. Hpez[MeT xuMuH. OCHOBHBIC OHATHS U 3aKOHBI XUMHUU

Ha3zBanus ja6opaTopHbIX padoT:

1. OcCHOBHBIC KIIaCCHI HEOPTaHNYCCKUX COE€IUHEHUI

2. YcraHoBieHue GpOpMyIIbl KPUCTATUIOTHAPATA
3. OmnpeneneHne MOJISIPHOM Macchl SKBUBAJICHTA U aTOMHOM Macchl MeTalia

Pasnen 2. CtpoeHue BeliecTBa

OCHOBI)I KBaHTOBO-MeXaHHHSCKOﬁ MOAacCIn
SHEPTreTUYECKUX W3MEHEHUU 3JeKTpoHa B aroMe. CTpoeHue aTomMa M NEpPUOJUYECKas CHCTeMa
sanemenToB .M. MennaeneeBa. Ileproauyeckuii 3akoH. 3aBUCUMOCTb CBOMCTB AJIEMEHTOB OT MX
MOJIOKEHUS B TIEPUOJAMYECKON cucTeMe. XUMUYecKas cBsI3b. [ uOpuamsanus. 30HHAS TEOPHsL.

[IpoBOIHMKY, IOTYIPOBOJHUKH, TUAIIEKTPUKNA. MEXMOIIEKYIIPHOE B3aNMOJEHCTBHE.

TeMmbl JIeKIHM:

1. Crpoenue aToma, IEPHOANIHOCTH CBOHCTB
2. Xumwnueckas cBsa3b. Meron BC u MO

CTpOCHUA aToMa.

KBaHTOBBII  XapakTep

Paspen 3. 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIUI

OcCHOBHbIE TMOHATHS XMUMHUYECKOH TEPMOAMHAMHUKU. XHUMHYECKOe U (a30BOE paBHOBECHE.
Koncranra paBHOBecus, ee CBA3b ¢ TepMoauHaMuyeckuMu QyHkuusimu. [Ipunnun Jle Hlatenbe.
CKOpOCTh TOMOTE€HHBIX U I€TEPOT€HHBIX XUMUUECKHUX peaknid. PakTOphl, BAUSIOLUINE HA CKOPOCTb.

TeMbl JIeKLUM:

1. 3akoHOMEpPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIIUH.
2. Xumuueckas TepMOAMHAMHKA. TepMOXUMUS. DHEpreTUKa U HallpaBJIeHHEe XHUMUYECKUX

HPOLIECCOB.

3. Xumwnueckas kuHeTnka. Katammus.

Ha3Banus 1abopaTtopHbIX padoT:




1. Omnpenenenue TeminoBoro 3ppexkra XUMUIECKON PeaKIIuu
2. CKOpOCTh XUMUYECKOU PEaKIIuU

TeMbl NpakTUYECKUX 3aHATHIA:

1. TepmoxumHuecKHe pacueTsl

2. Xumunueckoe paBHoBecue. [Tpunmun Jle [llaTTense

3. Pacuer KHHEeTHYECKHX MOPSIKOB PEaKIINH

Pa3nea 4. JlucniepcHble CUCTEMBI U PACTBOPBI

Knaccudpukanus  pactBopoB.  PacTtBopenune  kak — (PU3MKO-XMMHUYECKHH  IpoLEcC.
KpucrannoconsBatsl u Kpuctamtorgaparsl. CBoiicTBa pa30aBlieHHBIX PACTBOPOB HEDJIEKTPOIUTOB.
PacTtBopsI a5ekTposutoB. I'uaponus conei.

Tembl JeKkumii:

1. Hucnepcusie cuctembl. OO6pazoBanue, kiaccudukaniss KOHLEHTPALUs PAaCTBOPOB.

2. KomnmuratuBHbIE CBOMCTBA PacTBOPOB HEANEKTPONIUTOB. CBOMCTBA PacTBOPOB
ANEKTPOJIUTOB.

Ha3zBanus ja6opaTopHbIX padoT:

1. TlpuroroieHue pacTBOpa U ONpeAeTIeHHE er0 KOHIIEHTPALUU

2. OmpeneneHne KeCTKOCTH BOJOTPOBOIHON BOJIBI

3. TereporenHble paBHOBECHS B BOJHBIX PaCTBOPAX JIEKTPOIUTOB

4. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB. ['uponaun3 comu.

TeMbl NPaKTHYECKHUX 3AHATHIL:

1. PacTBOpBI 3JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB

Pasjnen 5. CnenpanbHbIe BOMPOCHI XUMHUH

Xumudeckas uacHTHGUKaIMsA. BemecTBo u ero 4ucTora. AHATUTUYECKUN CUTHAT U €T0 BHIBI.
KauecTBeHHBIN U KOIWYECTBEHHBIN aHaMu3. OU3NKO-XUMUYECKUHN 1 PU3NIECKUI aHATIH3.
Ha3zBanus ja6opaTopHbIX padoT:
1. MeToabl OYHCTKHU BEIIECTB
2. KauecTBeHHBIE peaKIIM¥ Ha KATUOHBI U AHUOHBI COJICH
3. HWnenTtudukanus coiy HEM3BECTHOTO COCTaBa

5. Opranusanusi caMoCTOAITeIbHON Pa0doThI CTYIEHTOB

CamocrosaTrenbHass paboTa CTYJEHTOB MpPH H3YYEHUHM JUCHUIUIMHBI HpPEJyCMOTpPEHa B
CIeNYIOIUX BUAaX U popmax:

— Pabora ¢ neKUMOHHBIM MaTepuajioM, MOMCK U 0030p JUTEPaTyphl M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 TEMaM Kypca;

— Pabota B a51eKTpOHHOM Kypce (M3y4eHHe TEOPETUUECKOT0 MaTepraa, BhIIIOJHEHHE TECTOB);

— H3ydenue Tem, BBIHECEHHBIX Ha CAMOCTOSTEIbHYIO TPOPAOOTKY;

— [Ilowuck, ananus, CTpyKTypupOBaHUE U Mpe3eHTalus HHOpMaIuy;

— BrinonHenue MHAWBUYATIBLHOTO JIOMAIIHETO 3aJaHUS;

— IloaroroBka k 1abopaTopHbIM paboTaM U K IPAKTUUECKUM 3aHSITUSIM;

— IloaroroBka k oueHuBamuM MeponpusaTusam (tectupoBanue LIOKO, nucemMeHHBINH ompoc
Ha IPaKTHUYECKOM 3aHATHM, 3amuTa 1J13).

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl
6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHIIIMHBI

6.1. YueOHO-MeTOANYECKOE O0ecIieueHue

OcHoBHas JuTepaTypa
1. Koporun, H. B. O6mas xumus : yueonuk / H. B. KopoBun. —13-¢ u3n., nepepab. u jor.. —



Mocksa: Axkanemus, 2011. —489 c.: un.. —TekcT: HEeMOCPEACTBEHHBIMN.

2. I'munka, H. JI. O6mas xumus : yaeOnuk s 6akanaspo / H. JI. I'muuka. — 19-e u3n. —
Mocksa: IOpaiit, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
(mata obpamenus: 05.05.2017). — Pexxum nocryna: u3 kopropatuBHoit cetu TITY.- Tekcr:
3JIEKTPOHHBIMN.

3. I'munka, H. JI. 3agaun u ynpakHeHus mo oOmield XMMuM : y4eOHO-TIpaKTHYecKoe nocodue
115 6akanaBpoB / H. JI. I'munka; mox pen. B. A. [lonkoBa u A. B. babkoBa. — 14-¢ u3n. —
Mocksa: FOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (zata
obpamenus: 05.05.2017). — Pexum pocryna: u3 kopropatuBHOM cetu TIIY.- Tekcr:
AJIEKTPOHHBIN.

JlonoJIHUTe/ILHASA JIUTEpaTypa

1. Cracsh, H. ®@. JlabopaTopHBIil MPaKTUKYM 110 OOIIEH 1 HEOPTAHMYECKOW XUMHUH: YIeOHOe
nocooue / H. ®@. Crach, A. A. Ilnakuakun, E. M. Kaszesa; HanmonanbHbIiH
uccrnenoarensckuii Tomckuil monurexunueckuii yuusepeutet (TITY). — 3-e uzn.,
nepepad. u gon. —Tomck: Uzn-so TITY, 2013. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara oOpamenus: 05.05.2017). —
Pexxum nocrtyna: u3z kopnoparuBHoiu cetd TITY .- TekcT: aneKTpOHHBIN.

2. Crach, H. ®. Pemenue 3agau no o6mieit xumuu : yuebnoe nocodue / H. @. Cracs, A. B.
Kopmryros. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2016. — 168 ¢. Tekcr :
AJICKTPOHHBIN // JIaHb : aekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/75521 (nara obparienus: 05.05.2017). — Pexxum pocryma: u3
kopnopatuHoii cetu TIIY.

3. Cwmonoga, JI. M. PykoBOJICTBO K MPAKTUYECKUM 3aHSATHIM 110 OO XUMHUH : yaeOHOe
nocobue / JI. M. CmonoBa; HarimoHansHBIA HccienoBaTeabCKuil ToMCKui
nonurexunueckuid yuusepcutet (TIIY). —Tomck: U3n-o TITY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (nara obparmienus: 05.05.2017). — Pexxum
nocTtyna: u3 koprnopatuBHoi cetu TIIY .- TeKCT: 31eKTpOHHBIN.

4. Crach, H. ®@.. 3agauu, ynpakxHeHHUs U BOIPOCHI MO 00111el XuMuu : yaeOHoe nmocobue / H.
®. Cracs, B. H. JIucenknii,; ToMckuii momuTexHU4ecKuil yHuBepcuTeT. — Tomck: M31-Bo
TIIVY, 2007. — URL: http://www.lib.tpu.ru/fulltext/m/2006/m8.pdf (zata oOparienus:
11.05.2017. — Pexwum moctyma: cBOOOHBIN TOCTyM U3 ceTH MHTEepHET.- TekcT:
JJIEKTPOHHBIN.

5. Crace, H. ®. CipaBouHUK MO 00111€# ¥ HEOpraHUYeCKON XUMuH |: yueoHoe nocoodue / H. .
Cracp; HanmonanbHblii uccienoBarenbCckuil TOMCKUI OJIUTEXHUYECKUA YHUBEPCUTET
(TITY), Uuctutyt ¢pusuku Beicokux texHonoruit (MOBT), Kadenpa oOuieit u
Heopraanueckoit xumuu (OHX). —Tomck: U3a-so TITY, 2012. — URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nara oopamenus: 05.05.2017). — Pexxum
noctyna: u3 koprnopatuBHou cetd TIIY .- TeKCT: 31EKTpOHHBIN.

6.2. UndgopManuoHHOEe U NPOrpaMMHoOe o0ecredeHue

1. DOnextponHslii kypc «Xumus 1.6» Pexxum noctyna:

4. http://stud.Ims.tpu.ru/course/view.php?id=108. (mara ob6pamenus: 05.05.2017). — Pexum
nocryna: u3 koprnopatuBHou cetu TIIY .- Teker: anexkTpoHHbId. MaTepuansl IpeaCcTaBICHbI
HECKOJIBKUMU MOJYJIsIMUA. KaXIpli MOIyNlb COAEPKUT MaTepHasibl I MOATOTOBKH K
MPAKTUYECKUM U JTaOOPATOPHBIM 3aHATHAM, JEKIMH, TECThl, HHIUBUAYAIbHBIC TOMAITHUE
3aJIaHus.

2. http://elibrary.ru/defaultx.asp Hayunast siekrpoHHast OuOaHOTeKa — DIEKTPOHHBIE BEPCHU
350 xypuHanmoB wu3gatenbctBa "BO W aHHOTamMM crarted. Oab3eBHP" 1O BCEM
HanpaBJICHUAM (DyHIAMEHTAIbHON HAYKH;



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext/m/2006/m8.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
http://stud.lms.tpu.ru/course/view.php?id=108
http://elibrary.ru/defaultx.asp
http://elibrary.ru/

3. http://webbook.nist.gov/ NIST WebBook — CnpaBounnk HammoHaisHOO HHCTHTYTa
craunaptroB u TexHosoruii CIIIA) cBepeHMs 1O HEOPraHMYECKUM COEIUHEHUSM,
tepmonHamuyeckue ganusie, UK-cnektpsl, OKC, O11P u np;

5. Xummueckudd  TpeHaxkep:  http://exam.tpu.ru/dasboard/object/bank/form?d=21  (nata
obpamenus: 05.05.2017). — Pexum pocryna: u3 kopropatuBHOM cetu TITY.- Tekcr:
JJIEKTPOHHBIN.

4. Y4aeOHbIe TOCOOHS IO KypCy «XHMIsD)

http://portal.tpu.ru/departments/kafedra/onh/education, (mara ob6parienus: 05.05.2017). —
Pexxum goctyna: u3 kopnoparuBHoi cetr TIIY.- TekcT: 31eKTpOHHBIN.
http://www.lib.tpu.ru/catalog_arm.html(zara o6pamienus: 05.05.2017). — Pexxum pocrymna:
n3 kopnopatuBHou cetu TIIY .- TekcT: aNeKTpOHHBIN.

Jlunensnonnoe mporpammHoe oOecrieueHue (B coorBercTBHHM C Ilepeunem
nporpamMmHuoro ooecnedenus TITY):

JJUIECH3UOHHOI'0

Zoom Zoom; 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex
Meetings; Google Chrome; Microsoft Office 2007 Standard Russian Academic; Mozilla Firefox
ESR; Tracker Software PDF-XChange Viewer; WinDjView

7. OcoOble TPeOOBAHNS K MATEPUATbHO-TEXHUYECKOMY 00eceYeHUI0 U CHUIIIHHbI

B ydeOHOM mporecce HCHONB3yeTCsl clienyomiee JaboparopHoe 00OpyAOBaHUE IS
MPAKTUYECKHUX M Ja00PATOPHBIX 3aHSATHIA:

Ne HaumenoBanue HaunmenoBanue 000pynoBanusi
crenraJIbHbIX MOMelIeHHil

1 Aymuropus ans nposeneHus | Jlocka aynuropHas HacteHHas - 1 mr.; Llkad nns
y4eOHBIX 3aHATUN BCEX THIOB, | JOKYMEHTOB - 2 mT.; KoMmuiekT yue6HON Me0enu Ha
KypcoBoro mpoektupoBanus, | 140 mocamouneix wmect; Komnerorep - 1 mT,;
KOHCYJIbTAIUH, tekymero | [Ipoextop - 1 mT.
KOHTPOJISL W IPOMEKYTOUHOM
aTTecTaluu (yueOHas
nabopaTopus)
634034, Tomckass o0nacTsh, T.
Tomck, JleHnHa mpocrekr, n.
43a, 211

2 Aymutopust st nposenenus | Ucrounuk mnuranus Mastech HY3005 - 1 mr;
y4eOHBIX 3aHATUN BCEX THUIOB, | YCTAHOBKA JJISl CO3/IaHUS HU3KOIO BakyyMma - 1 Imrt.;
KypCcOBOTO  IpoeKTupoBaHus, | Beckl naboparopusie - 1 mr.; [leus mydenbhas - 1
KOHCYJIbTAIUH, Tekyuero | wr.; Becel anekrponnsie ADAM HCB 123 - 1 mr.;
KOHTpOJIsE M mpoMmexyTouHoi | Kommuiekt y4yeOHOW wmebenn Ha 14 mocaodHbIX
aTTecTaluu (yueOnas | mect; Illkad ans mocynsr - 3 mr.; Cron-moiika - 1
nabopaTopus) wt.; Cton naboparopusiit - 4 mT.; Komnerorep - 1
634034, Tomckas o0macTb, T. | IIT.
Tomck, JleHnHa mpocrekr, n.
43a, 2011

3 Aymutopust st nposenenus | Becor anektp. A&D HL-100 - 1 mt.; biok nutanus
y4eOHBIX 3aHATHI Bcex TUMOB, | b5-46 - 1 mr.; Kommiekt y4yeObnonr mebenu Ha 20
KypCOBOTO  NPOEKTUPOBaHUS, | mocagounbix Mect; llkad mis mocyasr - 3 1T,
KOHCYJIbTAIUH, tekymiero | Cron-moiika - 1 mt.; Ctos mabopaTopHeIid - 5 mT.;



http://webbook.nist.gov/
http://webbook.nist.gov/
http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://portal.tpu.ru/departments/kafedra/onh/education
http://www.lib.tpu.ru/catalog_arm.html

KOHTpOJII U IIPOMEKYTOYHOU
aTTeCTaIluu (yueOHas
naboparopusi)

634034, Tomckas o0yacTh, T.
Tomck, JleHnHa MpPOCIEKT, .
43a, 2011

Kowmnerotep - 1 .

Aymutopust Uil TIPOBEICHUS
y4eOHBIX 3aHATUN BCEX THIIOB,
KYpPCOBOTO  TPOCKTUPOBAHUS,
KOHCYJIbTaIlH, TEKYILEero
KOHTpOJII U IIPOMEKYTOYHOU
aTTeCTaIluu (yueOHas
naboparopusi)

634034, Tomckas 00yacTh, T.
Tomck, JleHHHa MpPOCHEKT, ..
43a, 201b

Becni anexrponnsie ADAM HCB 302 - 1 wir.; brok
nutanust b5-47 - 1 mr.; Becol nabopatopusie WTB
200 - 1 wr.; [Tnutka snextpuy. 1 koud. "JARKOFF"
JK-100 - 1 mr.; Kommnekt yueOHOM MeOenu Ha 14
nocafgouynbix Mect; llkad anms mocynsr - 3 1T,
Cron-moiika - 1 mr.; Cton nabopaTopHbIi - 4 1mIT.;
Kowmnerotep - 1 wr.

Aynuropus Ui TIPOBEICHUS
y4eOHBIX 3aHATUN BCEX THUIIOB,
KYpPCOBOTO  TPOCKTUPOBAHUS,
KOHCYJIbTAIlHH, TEKYILEero
KOHTPOJISI W HPOMEKYTOYHOMU
arTecTaluu (yueOHnas
nmaboparopusi)

634034, Tomckas 00yacTh, T.
Tomck, JleHHHa MpPOCIHEKT, .
43a, 105

JHocka aymutopHasi moBopoTHas - 1 mr.; Komriekt
yueOHOU wmebOenu Ha 28 TMOCaJAOYHBIX  MECT;
Kowmnerorep - 1 wr.; IIpoexTop - 1 wrT.




Paboyas mporpamma cocraBieHa Ha ocHoBe OOuielt XxapaKTepHCTHKH 0Opa3oBaTelbHOH
nporpaMMel no HanpasicHHio 21.03.01 «Hedrerazosoe nmeno» npoduas Bypenue HepTAHBIX H
ra3oBbIX CkBaxkuH (npueMa 2017 r., ounas ¢popMa oOyueHus).

Pa3paboTunk:

JlonmxHocTs Monpnps ®HO

JoueHt BaiityneBuy E.A.

IIporpamma onobpeHa Ha 3acenanuu kapeapsl OXXT (mpotokon ot «_ 22 » 06. 2017 Nel2/17).

3aB. kadenpoii-pykosoautens OEH IIIBUIT
1.¢.-M.H., npodeccop i H. B. lllamanun




JIuct u3MeHeHuii padoyeil mporpaMMbl U CHUATIIMHbBI

YueoHblii rox

CopepixaHue /M3MeHeHHE

O0cy:k1eH0 HA 3acelaHNH
OH/I (mpoToxo0.1)

2018 /2019
yueOHBII
roj

AKTyanu3upoBaHO cojiepkaHue paszzena «YdyeOHo-
MeToAnYecKoe 1 HH(OPMAIIMOHHOE 0OecieueHue
JUCIUTLIAHBD)

Ot 25.06.2019 Ne22
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