MHHHCTepCTBO HAyKH M BhICIIero o0pasosanust Poccuiickoit Menepannn
DenepanbHOEe rocy1apcTBEHHOE GIOKeTHOE 00pa3zoBaTebHOe
y4upeiKeHue Bplciiero o0pa3oBaHus
«Komcomonbekuii-na- AMype rocynapcTBeHHbIH yHUBEPCHTET»

YTBEPX/IAIO

Jexan daxynprera

/

dakyIbTeT MALIMIIOCTPOHTENIBHBIX H XHMHUYE-

CKHMX TEXHOJIOIHi Py, 7>
- 1 rd
"W Cabian T1LA.

Ly _LE 2021 1.

PABOYASI ITPOI'PAMMA TUCIHUITJINHBI

«PHU3UKO-XUMHYECKHE MCTOAbI aHAJIHU3a»

122.03.01 MarepunanoseieHHe M TEXHOIOTHH
MaTepHaoB '

HanpaBneHHocu (npoq)nnb) o0pa3zoBaTenbHOM
! HpOFpaMMBI

KBa.HH(pHKauHs; BBIYCKHMKA
I‘OJ:[ Hayasia no,um"romcu (no ytm61101\1y rmaHy)

CDopma 06yqelmﬂ

- Texnonorust 06yqum

Kype Cemectp
3 5

BanT

Matrepuanopeaente B MalIHHOCTPOEHHH

bakasasp
| 2021

O‘-[IIdF[ (l)opwa

Tpa,HHU,HOHHaH

OGecnetud}omcc l'lO,H,pElB,H,eHeHHe

I{cubn.:[pa ((XHMHH H XHMHYECKHE TeXHOJOTHHY

Komcomonbck-na-Amype
2021



Pa3paboTtuuk paboyeii IporpamMmai:

3asenyrowmnii kadenpoii, Jlonent, JJokTop XUMH-
YECKUX HayK

COI'JTACOBAHO:

Zasenyrowuii kadeapoi

Kadenpa «XuMHs 1 XMMUYECKUE TEXHOJIOTHH

3aBeyolIMii BRIMyCKalolen Kadeapoit

Kadenpa «MarepuanoseieHue U TEXHOJIOTHS HO-
BBIX MaTepHaJIOB»

[1Takuposa O.I'

// /@ [llakuposa O.I'.

z, Bamikos O.B.



1 BBenenue

Pabouas mporpamMma u (QOHJ OLIEHOYHBIX CPEACTB JAUCHHUILTHHBI «DU3HKO-XUMUYECKHE
METO/Ibl aHAJIM3a» COCTaBIIEHBbI B COOTBETCTBUH C TpeOOBaHUIMH (peliepaibHOTO roCyAapCTBEH-
HOTO 00pa30BaTEILHOTO CTaHAAPTa, YTBEPKACHHOTO MpukazoM MunoopHayku Poccuiickoit ®e-
neparuu OI'OC BO, yrBepkaennblid npukazoM Munooprayku Poccun ot 02.06.2020 Ne 701, u
OCHOBHOH IpodecCHOHaIbHON 00pa30BaTebHON MPOrpaMMbl OATOTOBKH «MarepuanoBeeHne
B MaIlIMHOCTPOCHUW» MO HaNpaBlICHUIO MOAroToBKU «22.03.01 MarepuaioBeieHUE U TEXHOJO-
MU MaTEPUAIIOBY.

[IpakTHueckas NOArOTOBKA peain3yeTcs Ha OCHOBE:!

[Mpodeccnonanshusbiii crannapt 40.136 «CIIEIIUAJINCT B OBJIACTU PA3PABOTKU,
COITPOBOXAEHUA 1 UHTEI'PALIMN TEXHOJIOTUYECKUX ITPOLHECCOB U ITPOU3-
BOJCTB B OBJIACTU MATEPUAJIOBEAEHW A TEXHOJIOTUN MATEPUAJIOB».

O606mmenHas TpyaoBas Qynkuus: A Pa3zpaborka, cCOmpoBOXI€HNUE U UHTETPALUs TUIIO-
BbIX TEXHOJIOTMUECKUX MPOLIECCOB B 00IaCTH MaTEpUAIOBEIECHUS U TEXHOJIOTUU MaTEpUAIIOB.

H3-2 OcHOBHBIE 3aBHCHUMOCTH JKCILTyaTAlMOHHBIX CBOMCTB JeTalieil MalluH U mpubo-
POB, MHCTPYMEHTOB OT TEXHOJIOTMYECKUX (PAKTOPOB THUIIOBBIX PEKHMOB TEPMUUYECKOM U XUMHU-
KOo-TepMuueckoir o6padotku, HY-5 ®opmynupoBaTh NpeasiokeHus M0 U3MEHEHHIO KOHCTPYK-
TUBHBIX TPeOOBaHUI K SKCILTyaTallMOHHBIM CBOICTBaM B Iesax Oolee 3 ¢deKTUBHON peanu3a-
IIUM BO3MOKHOCTEH MaTepHalIOB MM TEPMUYECKON M XMMUKO-TEPMHUECKON 00paOOTKH.

33.,[[21‘11/1 JUCIUITIIMHBI OcBoenune TECOPpHUHN NHCTPYMCHTAJIbHBIX METOJ0B aHaJIn3a U an/I06peTe—
HHC HABBIKOB CAMOCTOATCIIBHOTO OIIPEACIICHUSA KAYE€CTBCHHOT'O U KOJIU-
YCCTBCHHOI'O XUMHUYCCKOI'o COCTaBa BCIICCTB.

OcHoBHbIe pazfeinsl / | CeKTPOCKONUYeCKHe MeTOIbI.

TEMBI TUCLIUIUIHHBI DVIEKTPOXMMHYECKHE METOABI AHAJH3A.
Xpomarorpaguyeckue MeTobl AHAJIM3.
JApyrue (pu3HKoO-XMMHUYeCKHEe METOAbI AaHAJIHN3A.

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUSI KOMIICTeHIH I

HpOIICCC HU3YUYCHUA OUCHUIIIINHBI «DU3UKO-XUMHUYECKHE MCTOAbI aHajlin3a)» HallpaBJICH
Ha GopMUpOBaHUE cleAyomuX koMieTeHIui B cootBeTcTBUU ¢ ®PI'OC BO u ocHOBHOI 00pa-
30BaTeNIbHON MTporpamMmoit (Tadmuma 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I U MHAUKATOPBI UX JOCTUKCHUA

Kon n naumenoBanue koM- | MHaukatopsl noctmwkenus | [Inanupyemblie pe3yabTarsl o0yde-
METEHUUN HUS 110 TUCLUILIMHE

Ob6menpodeccnoHanbHbIe

OIIK-5 CniocobeH periath OIIK-5.1 3naer coBpe- 3HaeT TEOPETUUECKUE OCHOBBI Ka-
HAyYHO-HCCIIE0BATEIbCKHE | MEHHBIE METO/IBI MCCIE0- | YECTBEHHOTO aHAIN3a BEIECTB;
3aJ]aud TpU OCYIIECTBICHUM | BaHUS B 00JIaCTH MaTepu- | CHelru(UKy OCHOBHBIX METOJIOB

npodeccuoHanbHOM fes- AJIOBEJICHHS M TEXHOJIOTHU | KOHTPOJIS CBIPhS U TOTOBOM TIPO-
TEJIBHOCTHU C MPUMEHEHUEM MaTepHuayoB, PEACTaBie- | AYKIHH; TEOPETUUECKHUE OCHOBBI
COBPEMEHHBIX UHGOpPMAIU- | HUS pE3yJIbTaTOB BBINOJ- | KOJIMYECTBEHHOI'O aHAJIN3A.

OHHBIX TEXHOJIOTUH U IIPU- HEHHOH paboThI




KJIaJHBIX aIllapaTHO- OIIK-5.2 Ymeer cTaBuTh | YMEET XapaKTepU30BaTh CBOMCTBA
MPOrPaMMHBIX CPEICTB 3aJlauM UCCIIeIOBaHMs, CH- | COCIMHEHUIN Ha OCHOBE UX XUMHU-
CTEeMaTH3UPOBATh U 0000- | yeckoil popmyIsl U cTpoe-

1IaTh JOCTHXKEHUS B 00JIa- | HUS; TIPOBOAUTD Jab0OpaTOpHbIE
CTH MaTepUAJIOBEJICHHUSI U | UCIIBITAHUS CMO/ICTMPOBAHHBIX CH-
TEXHOJIOTMH MAaTEepPHAJIOB U | CTEM.

CMEXHBIX 00J1acTAX

OIIK-5.3 Binageet HaBEI- Bnaneer meTogamu TeopeTuyecKo-
KaMH aHaJIn3a pe3yJIbTa- ro MCCJIETOBaHU;, METOJaMH

TOB HAY4YHOT'O UCCIEAOBA- | UACHTU(DUKAIIMN COCTUHECHUM.

HUSA

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctunnmaa «@U3MK0-XUMHUUYECKHE METObl aHAJIN3a» U3ydaeTcsl Ha 3 Kypce, S ceMecT-
pe.

JucuunianHa BXoauT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIN)» U OTHOCHUTCS K 0a3o-
BOW YaCTH.

JIJisi OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMCHHSI, HABBIKM U / WJIA OIIBIT TPaK-
TUYECKOW JEeSATENbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE W3YYCHHs IUCHUIUIMH / MPaKTHK:
«HOCTpaHHBIH SI3BIK», « TE€XHOJIOTUH CO3/IaHUS U IPOJIBIKEHUS CATOB ((haKyJIbTaTUB).

3HaHUA, YMEHHUS U HaBBIKH, C(HOPMHUPOBAHHBIC MPU H3YUYECHUU AUCHMILTUHBI «DU3HKO-
XUMHYECKHE METOJIbl aHajIu3a», OyAyT BOCTPeOOBAHBI NPU HM3YYEHHUH MOCIETYIOUINX TUCIIHU-
winH: «MeToabl CTPYKTYpPHOTO aHajiu3a MaTepUalioB U KOHTpois kadectBay, «b1.0./B.02.01
CnexTpaibHbIi aHaW3 W JJIEKTpOHHas Mukpockomnus», «b1.0.J1B.02.02 Pentreno-
CTPYKTYpPHBI M PEHTTeHO-CIIEKTpalIbHBIA aHau3», «lIpous3BoacTBeHHAs MpakTHKa (HAY4HO-
UCCIIeIoBaTeNbCKask padoTa)».

JucuumnuHa «PU3NKO-XUMHYECKHE METOJIbI aHAIN3a» YaCTMYHO peanusyeTrcs B ¢hopMme
MPAKTUYECKON MOAroTOBKH. [IpakTHueckas moAroToBKa OpraHu3yeTcsl MyTeM NpoBeIeHUs / BbI-
MOJTHEHUS JIa0OPATOPHBIX padOT, CAMOCTOSTEIBHBIX PadoT.

JucuunnuHa «PHU3MKo-XUMUYECKHE METO/Ibl aHAJIM3a» B paMKax BOCHUTATENIbHOM pabo-
Thl HampaBjieHa Ha (GopMupoBaHUE Yy 00YYAIOMIUXCS aKTUBHOM TPaskJaHCKOM MO3UIIUU, YBaXKe-
HUS K [IpaBaM U cBOOOJaM 4ellOBEKa, 3HaAHUs MPAaBOBBIX OCHOB M 3aKOHOB, BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH WJIM YMEHHUSI apryMEHTHUPOBaTh, CAMOCTOSTEIbHO MBICIUTh, PA3BUBAET TBOP-
YeCTBO, IPO(ECCUOHATIbHBIE YMEHUSI WJIM TBOPUYECKU Pa3BUTON JTMUHOCTH, CUCTEMbBI OCO3HAHHBIX
3HAHM, OTBETCTBEHHOCTH 32 BBITIOJHEHUE YUeOHO-TIPON3BOACTBEHHBIX 3aJaHUH U T.1.

4 O0beM JUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojgaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arommXxcs

OO6mas TpyA0eMKOCTh (00beM) NUCIUIUIMHBI COCTaBIseT 2 3.€., 72 akaj. yac.
Pacnipenenenrie o6beMa JUCHUILIMHBL (MOJIYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JeHo B Tabmnure 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSITHIM

O0BeM TUCIUITLINHEL Bcero akanemu-
YECKHUX YacoB

OO01mast TpyA0eMKOCTh TUCIUTLTHBI 72




KonTakTHas aynuTopHas padota o0y4yawmmxcs ¢ npemnojasaresem (1o
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

32

B ToM uncie:

3aHATHA JEeKIHOHHOr0 TUMNA (JIGKIWU W WHBbIC y4eOHbIC 3aHATHSA, IPEIy-
CMaTpPUBAIOIIME TPEUMYIIECTBEHHYIO Tepeaady y4eOHOH nH(pOopMaILiH me-
JAarOTUYEeCKUMHU paOOTHUKAMH),

B TOM 4HCIIE B pOpMeE MPAKTUIECKON TOATOTOBKH:

16

3aHATHS CEMHUHAPCKOT0 THMNA (CEMUHAPHI, MPAKTHUYCCKHUE 3aHSITHUS, MIPaK-
TUKYMBI, TaOOpaTopHblie PaboThl, KOJUIOKBHYMBI U WHBIC aHAJIOTUYHBIC 3a-
HATHUSA),

B TOM 4HClIe B (hOpMe IPAKTUIECKON TOITOTOBKHU:

16

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE WHIUBUAYAIbHBIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B AJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON
cpele By3a

40

[TpomexxyTouHas aTTecTanus o0yJarmuxcs — 3auét

5 Copepxanue TMCUUILIHHBI (MO1YJIS1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBEJeHHOr0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOI

padoThbI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUILIMHBI (MOYJIs)

HaumeHnoBanue pa3nenos, TeM H CO- Bunpl yue6HOM paboThl, BKIIFOYAs] CAMOCTOSTEIBHYIO
JEpKaHUE MaTepuana paboTy 00y4JaroLXcsl U TPYA0EMKOCTh (B 4acax)
KonraktHas pabota npenonasatens c ooyda- | CPC
FOLIUMUCS
Jlexuun |  CemuHapckue JlaGopaTopHsble
(mpakTHuyeckue 3aHATUSA
3aHSITHS)

CHGKTpOCKOHH‘leCKHe METOIbI.

CneKTpoCKONMUYeCKHE METO/IbI : 6
IMUCCUOHHBIU CHEKMPATIbHBLLL AHATU3.
Abcopoyuonnas cnekmpockonus.
Cnexmpockonuueckue memoobi.
Jlromunecyenmuovle Memoobl anaiu3a.
Pegpaxmomempuueckuii memoo.

HUK-cnexkTpockonust

Peppaxkromerpus

3J1e1ch0ngnqec1me METOAbI aHAJIN3A.




DJIeKTPOXMMHUYECKHEe METO/IbI aHA-
Ju3a:

Tomenyuomempus. Konoyxmomempus.
Memoobi, ocHogaHHble Ha INeKMPOU-
3e.

pH-meTpust

KOH}IyKTOMeTpI/I‘leCKOG TUTPOBAaHUE

Xpomarorpaduyeckue

METO/JbI aHAJJHU3A.

Xpomarorpaguueckue MeTOIbI aHA-
au3a:

Teopemuueckue 0CHOBbL Xpomamozpa-
Guu. [Ipumenenue xpomamozepaguue-

ckux memooos. Copbenmol, Hocumenu.
Pacmeopumenu, npossumenu 8 xpoma-
moepaguyeckom ananusze.

2

Apyrue Gpu3NKo-XMMHYECKHE MEeTOAbI aHAIM3A.

Jlpyrue (pM3MKO-XMMHUYECKHE METO-
Abl AaHAJIN3A:
HHughgepernyuanvrno-mepmunecxkuii me-
moo. DIIP, IMP-memoosi, mepmo-

MempudecKkoe mumpoeaHue.

2

TepMuueckuii anaaus

Tekymmii KOHTPOJIb

IToaroroska PI'P

40

HUTOI'O no niucounianue

16

16

40

6 BHeayauTopHasi caMoCTOsITe/IbHAS PadoTa 00y4aOIIUXCSl 0 AUCHUILIINHE (MOY-

J110)

[Ipu maHUpPOBAHUK CAMOCTOSTEIBLHON PaOOTHI CTYACHTY PEKOMEHYETCSI PYKOBOICTBO-

BaTbhCA CICAYIOIHUM PACIIPCACIICHUEM YaCOB Ha CaAMOCTOATCIIbHYIO paGOTy (Ta6J'II/II_[a 4)

Tabmuia 4 — Pexomenyemoe pacnpeiesieHne 9acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHneHTBI caMocTOSITEIbHO PadoThI

KoaunuyecTBO 4acoB

BrinonHenne ordera M NOATOTOBKA K 3amute PI'P

40

7 OueHoYHbIE CPeCTBA I IPOBEAeHHs TEKYIIEro KOHTPOJISI M POMEKYTOUYHOMI
arrecTalMu 00y4aroMXCcH M0 JMCUMILINHE (MOIYJII0)

cDOHI[ OICHOYHLIX CPCACTB MJIA IMPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U MPO-
MEXKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.
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[ToyHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUN WU MHBIX MaTepUATIOB, HEOOXOMAMMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0YUYEHUS MO TUCHUTUINHE (MOMIYIIO), MPAKTHKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE o0ecTiedeHne JUCIUIIMHBI (MOIYJIA)

8.1 OcHoBHas nuTEparypa

Banosa (Komnbutosa), B. JI. Ananutrdeckas Xumus 1 GU3HKO-XUMHYECKUE METO bl aHAIH-
3a [Dnexrponnsiii pecype] : [lpaktuxym / B. 1. Bamosa (Komeutosa), E. W. [Mapmuna. - M.

1 : Usparenbcko-Toprosas koproparus «/amkos u K°», 2013. - 200 c¢. // ZNANIUM.COM
: DJICKTPOHHO-0MOMMOTEeYHas cucTeMa. — Pexkum octyna:
http://www.znanium.com/catalog.php

Banosa (Komnbuiosa), B. JI. ®usuko-xumMuueckue METO/ bl aHanu3a [ DIeKTpoHHbBIN pecypc]
: mpaktukyM / B. JI. Banosa (Konsuiosa), JI. T. Abecamze. - M. : 3naTenscko-ToproBas
kopropanus «JlamkoB u K°», 2012. - 224 ¢. // ZNANIUM.COM : 3neKTpoHHO-
oubnmoreynas cucrema. - Pexxum nocryma: http://www.znanium.com/catalog.php

Kpumradosuu, B.. ®uznko-xuMuueckre METOIbI UCCIE0BaHUS [ DIEKTPOHHBIN pecypc]
: yuebHuk /i 6akanaspoB / B. U. Kpumradosuy, /1. B. Kpumtagosuy, H. B. Epemeesa.

3 — M. : U3narenncko-Topropas koprnopaius «Jlamkos u K°», 2015. — 208 c. //
ZNANIUM.COM : 31eKTpOHHO-0MOIMOTeuHas cuctema. - Pexxum gocryna:
http://www.znanium.com/catalog.php

JIsnukos, FO.C. ®usnuko-xuMHUeCKUe METO/IbI aHaIu3a: YuebHoe mocobue st By30B / FO.
C. JIsnukos. - 5-e usn., nepepad. u gom. - M.: Xumus, 1974. - 536¢., u3-15k3 a6-153k3

8.2 JlomosHUTENBbHAS TUTEpaTypa

Hepaspymaroriye MeTo1bl KOHTPOJIS MaTEpUANIOB : yueOHoe mocodue /uist By30B / H. A.
1 Cemako, b. H. Mapsun, B. B. Cenesnes, O. B. bamikos. - KomcoMmonsck-Ha-Amype:
N3n-Bo Komcomonbckoro-ua-Amype roc.texs.ya-Tta, 2003. - 139c¢., u3-19k3 a6-53Kk3.

Hepazpymaromuii KOHTpOJIb M THarHOCTUKA : cripaBovHUK / mox pen. B.B.Kimoesa. - 2-¢
u31., nepepad. u gom. - M.: Mammnoctpoenue, 2005; 2003. - 656c¢., 143k3.

CpencTBa ¥ METOBI HEPa3pyIIAONIIEro KOHTPOJIS Ka4eCTBa MPOAYKIUH : y4eOHOe I0Cco-
3 6ue nus By30B / [Tox obur.pen. B.A.Kuma. - Komcomornbck-Ha-Amype: U31-Bo Komco-
MOJIbCKOr0-Ha-AMype roc.TexH.yH-1a, 2011. - 143c., u3-15k3 a0-53k3.

XapurtoHos, 10.4l. AnanuTnueckas xumus. AHaJIUTHKA: Y4eOHUK JUIsl BY30B: B 2 KH. KH.2
: KonmnuectBennbiit ananu3. PU3nKo-xuMHUYeckie (MHCTPYMEHTAIbHbIE) METO/IbI aHAIIN3A
/ 1O. 5. XaputoHoB. - 3-e u31., crep. - M.: Beiciras mikoia, 2005. - 560c., u3-1 3k3 a6-10
9K3.

8.3 Meroauueckue yKazaHus JJisl CTyJIEHTOB IO OCBOEHUIO JUCUUTUIAHBI

1. ®usuko-xMMHUYECKHE METOMbI aHanu3a: YueOHoe mocobue / coct.: O.I'. IllakupoBa —
KomMmcomonbck-Ha-Amype: denepanbHoe rocyaapCTBEHHOE OFOIHKETHOE 00pa3oBaTellb-
HOE YUYPEXKIEHHUE BBICHIETO MpodeccuoHaAbHOTO 0o0pa3oBanus «KoMmcoMonbckuii-Ha-
AMype roc. TexH. yH-T», 2012. — 66 c.

2. DUBNKO-XMMHUYECKHE METOJIbl aHAIHM3a: METOANYECKHE YKa3aHUs K BBI-TIOJIHEHUIO J1a00-
paTOpPHBIX PadOT MO TUCIUTIINHE «AHATUTHYECKAs XUMHS U (U3UKO-XUMHUECKUE METO-
el anamuza» / coct.:. WM.M. 3onotapeB. — Komco-monbck-Ha-Amype: @I'BOY BIIO
«KHAI'TY», 2015. - 210 c.


http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
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8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX U MH(OPMAIIMOHHBIE CIIPABOYHBIC

CHUCTEMBI, UCITIOJIB3YEMBIC ITPU OCYIICCTBIICHUU 06p330BaTeJ'IBHOFO mponecca 1nmo JMCHrIlInee

1.

10.

11.

PedeparuBno-6ubmmorpaduueckune 6a3pl qaHabix BUHUTU 1o ecTecTBEHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u
npyrHe

Alkalinity Calculator (water.usgs.gov/alk) » Bba3a qaHHBIX 1O HIETOYHOCTH U METOaM
€¢ OIPE/ICIICHNSI.

ChemExper Chemical Directory (chemexper.com) » Karagor XUMHYECKHX BEIIECTB U
UX TOCTABIIHUKOB.

ChemDB Web Interface Index (ics.uci.edu) » ChemDB mnpemnaraer OecruiaTHblii OH-
JailH MHCTpyMEHTapuil no xumuu. Tekymias Bepcusi COAEPKUT Oosee 4 MIIH ONHUCAHUN
coeTMHEHUH 1 Oosiee 8§ MITH H30MEPOB.

ChemSpider (chemspider.com) » Pecypc OTKpBITOro A0CTyIa, 00eCIeYnBAOIHI J10-
CTYNl K MIJIJITMOHAM OMHCAHHHA XUMHUYCCKHX CTPYKTYp. [IOMCK MPOBOJIMTCS MO HECKOJb-
kuM 6a3aMm, B ToM uncie PubMed u NCBI Entrez u nip.

ChemSynthesis (chemsynthesis.com) » ba3a gaHHBIX XHMHUYECKHX BEIIECTB, COMAEP-
JKHUT TaK)Ke WHPOPMAIMIO [0 METOJaM X CHHTE3a W (DU3UYECKUM CBOMCTBAM, TaKHUM
KaK TIOTHOCTb, TOYKA IUIABJICHUS, TOUKA KMITCHHS U T.]I.

Crystallography Open Database (crystallography.net/cod) » ba3a maHHBIX KpHCTaLIU-
YECKUX CTPYKTYp OPTaHHUYCCKHUX, HEOPTaHMUYCCKUX, METAIO-OPTaHHUSCKUX COSTUHEHUH
Y MUHEPAJIOB, 32 UCKIIFOUYCHHUEM OHOTIOIMMEPOB.

NIST Chemistry WebBook (nist.gov) » Caiit npegocTaBisieT J0CTYI K JaHHBIM IO XH-
mun 1 ¢pusuke. Komrexun nognepxusarorces [porpammoii NIST.

PubChem Project (syntheticpages.org) » Ilowck Gojee 8 MIH COEIUHEHHUI 1O Pa3Iny-
HBIM KpuTepusM. CailT moyiepkuBaeTcss HannoHambHBIM EHTPOM 110 OHOTEXHOJIOTHSIM.
SyntheticPages (syntheticpages.org) » Dto GecriatHas MHTepaKTHBHAs 0a3a JaHHBIX
10 XUMHYECKOMY CHHTE3Y.

TOXNET (nlm.nih.gov/index.htm) » Ba3a naHHBIX 10 TOKCHKOJIOTHH, OTTACHBIM XUMH-
YECKUM COCJIMHEHHSIM, COCTOSIHUIO OKPYKAIOIIEH CPelIbl U 3/I0POBBSI.

8.5 Tlepeuenbp pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «/HTepHETY,

HeO6XO,I[I/IMI>IX 11 OCBOCHUA JUCHTUITIINHBI (MOI[y.]'IfI)

1.
2.
3.

4.

Buxunenus http://ru.wikipedia.org

Xumuueckuit moprain http://www.xumuk.ru

Hayunas anextponnas 6ubnmoreka eLIBRARY.RU [Onexrponnsiii pecypc]. - Pexum
nocryma: http://elibrary.ru, cBo6oHbIii.

EctecTBeHHOHayuyHBIN 00pa3oBaTeNbHbIN MOpTan [DIEKTPOHHBIN pecypce]. - Pexum no-
cryna: http://en.edu.ru, cBoOOIHBII.

8.6 JlunieH3noHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOe 00ecriedeHHE, UCTIONb-

3yeMoe MpH OCYLIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca Mo TUCIUIUINHE

Tabnuua 5 — [lepeyeHp UCTIONB3YyEMOT0 IPOrPAMMHOT0 00eCeUeHHsI

Hanmenosanue [10 PekBu3UTHI / yCI0BUS UCTIOIB30BAaHUS

OpenOffice YCIIOBHSI UCTIOIB30BAHUS 110 CCHLITKE:

https://www.openoffice.org/license.html

Microsoft Imagine Jlunen3nonHbIi 1oroBop AD223 Ne008/65 ot 11.01.2019

Premium



http://www.viniti.ru/products/viniti-database
http://elibrary.ru/
http://en.edu.ru/
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9 OpraHu3alUuOHHO-NEAATOTMYEeCKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPyeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4yeOHbIX 3aHATUU. SI3bIk 00ydeHus (mpemnonaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIEeCTBYIOMEro 00yueHus, KOTOPBIA 0CBOOOXkKAaeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 Obpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbIl mpolecc IpH MpenojaBaHuyd Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX ¥ MH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpaguunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IpoBeneHus 3ausaTuil. THpopMannoHHbIe
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHSA JEeKIHOHHOI'0 THIIA

JIeKUMOHHBIN Kypc IpeaIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu J1IeKkTop 00s513aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJKEH JlaBaTh HanOonbplMi 00beM MH(poOpMaluu U obecredynBarhb
6osee rirybokoe NOHUMaHME Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepHUala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3alHIo JIEKIIMOHHOTO TEOPETHIECKO-
ro MaTtepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 pOBEIEHUSI CEMUHAPOB SBJISETCS 00CyXk/IeHrne Hanboee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakkKe pa300p MPUMEpOB M CUTyalluid B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIH U KOHCYJIbTUPOBAHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIHUM KPUTCPUAM:

- OTBETHI Ha BOIIPOCHI, NPeAaraeMple Mpero aBaTeseM;

- y4acCTHE€ B JUCKYCCUAX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBet f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPIKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIIOHWPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-

HYIO OLICHKY.
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9.4 CamocrosiTesibHasi padoTa 00yYarOIMXCs MO IMCHUIJINHE (MOLYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO NPOIECC AKTUBHOIO, LIEJICHANPaBICHHOIO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HaHHUH, yMEHU 0€3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTesl, XapaKTEepU3YIOIIUNUCS MPEAMETHON HampaBIEHHOCTHIO, 3((EKTHUBHBIM KOHTPOJEM U
OLIEHKOM pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ienu camocToATeIbHON PabOTHI:

- CUCTEMAaTHU3alMsl ¥ 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHHH CTYJACHTOB;

- yriIyOJieHHE U pacIIipeHne TEOPETHUECKUX 3HAHU;

- (poopMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIHUIO,
CHELHAJIbHYIO JINTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUICHHS], TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUMN U aKaJIEMUYECKUX HABBIKOB.

CaMocTosiTenbHass paboTa MOXKET OCYIIECTBISATHCS MHAWBHUIYATbHO WU TPYIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€TIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMATHUKH.

TexHosorus opraHu3alii CaMOCTOSTENIbHON paboThl CTYICHTOB BKIIOYAET MCIOJIB30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTraToB BHEAYAHTOPHOW CaMOCTOSITENLHOM paboOThl CTYJEHTOB MOXKET
NPOXO/UTH B MUCbMEHHOM, YCTHOW MIJIM CMEIIaHHOH (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIeMy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €UHCTBA B3IJISJIOB Ha
OTJIeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHNs ONPE/IeICHHBIX HABBIKOB U UCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeTtoanueckue yKkazaHus JJisl 00y4ar0MXCs M0 OCBOEHHI0 THCHMILINHBI

[Tpu M3ydyeHun AUCHUIIMHBI 00yYarOIUMCs 11€7I€CO00Pa3HO BBINOJIHATH CIEAYIOIINE pe-
KOMCHOaIlnu:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOPKHO BECTHCH CUCTEMATHUYECKU.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHUMaHUE ClEyeT YACTUTh BHIIIOJHEHNUIO OTUYETOB MO MPAKTUYECKUM 3aHITH-
SAM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIbHYIO pa60Ty.

4. Bes TemaTuka BOMPOCOB, U3YYaEMBIX CAMOCTOSITENLHO, 33/1a€TCSl Ha JIEKIMSIX Mpero-
naBatenieM. MM e IaroTcs UCTOYHMKH (B MEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPUOAMUECKOMN
HaY4HOM JuTeparype) Ui 6ojee AeTalbHOr0 MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs TOJKHBL:

- IPOCMATPHUBAaTh OCHOBHBIE ONPEIeNeHHs U (PaKThI;

- IIOBTOPUTH BaKOHCHCKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHKU MaTCpHal WU AOIOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM 0 JAaHHOM TeMe JTUTepaTyphl;

- U3YYUTb pCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
HanOoJiee BaKHBIX MOMEHTOB;

- CAMOCTOSTENIBHO BBITIONHSTD 33JJaHUsI, aHAJIOTHYHBIC TIPE/ITIaracMbIM Ha 3aHSATHSIX;

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl POHIA OLIEHOUHBIX CPE/ICTB.
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10 Onucanne MaTepHaJbHO-TEXHMYECKOIro odecnevyeHusi, He00X0UMOro /IS 0CY-
1IEeCTBJIEeHUA 00pa30BaTEeIbLHOI0 Mpolecca Mo AUCUuIInHe (MOIYJII0)

10.1 YueOHo-1a00paTopHOEe 000PYyI0BaAHNE

Tabnuna 6 — [lepeuens 00opymoBaHuUs 1a00paTOPUN

Aynmutopust | HanmenoBanue aynuto- | Mcnonb3yemoe o6opynoBaHue
puu (maboparopun)
417/1 MynpTumenuiinas aynu- | CoBpeMEHHbIE CpEACTBA BOCIIPOU3BEIECHUS U BU3Ya-
TOpus, BMECTUMOCTbIO 30 | Jin3a-1uu 10001 BUJEO U ay1uo nHGOpMaluy, M0J1y-
YEeJIOBEK. YEeHHUs U Mepeslaun dJIEKTPOHHBIX JOKYMEHTOB. THro-
Basi KOM-IUIEKTalUsl MyJIbTUMEIUHHON ayAUTOPUH CO-
CTOUT M3: MYJbTUMEIUIHOTO MPOCKTOPA, aBTOMATH-
3MPOBAHHOTO MIPOEKIIMOHHOI'O KpaHa, aKyCTUYECKOMH
CHCTEMBI, BKJIFO-YAIOIIEH Tay CKPUH JIOCKY, IIePCO-
HaJIbHBIA KOMIIBIOTEP (C TEXHUYECKHMHU Xa-
paktepuctukamu He HUxe Intel Core 13-2100, DDR3
4096Mb, 500Gb), untepdeiicel noakro-uenus: USB,
audio, HDMI.
422/1 JlaGoparopusi aHAJIUTH- XuMuyeckas nocyjia, peakTUBbI
YECKOU XUMUHU
208/2 LleHTp KOJUIEKTUBHOIO Cunxponnslii Tepmoananuzarop STA 409 PC Luxx
nonb3oBanus/ Jlaboparo- | ([depusarorpad), unaromerp DIL 402 PC, ITpubop
pHst TepMHYECKO# 00- st m3Mepenust teronpooanoctu UT-&lambda;-
pabotku u Tepmuueckoro | 400
aHam3a
21712 L{eHTp KOJIEKTUBHOTO Wndpakpacusiit cnexkrpoporomerp IRA ffinity-1,
nonbs3oBaHus/ JIaboparo- | CekTpoaHanu3aTop ONTHKO-IMHCCHOHHBINA Q4
pus cniektpaibHoro ana- | TASMAN 170 Bruker
m3a
115/2 LleHTp KOMIEKTUBHOIO ATOMHO-20COpOIIMOHHBIN CIEKTPOPOTOMETP C aBTO-
nonb3oBanust/ Jlaboparo- | mozaropom AAC-6800, ["a30BbIi XpomaTo Macc-
pust xumuueckoro aHanu- | cnekrpomerp GCMS-QP2010 Ultra, Xpomarorpad
3a GC-2010, PentrenoguyopeciieHTHbIN aHAIN3aTop
Rigaku Nex CG
123/2 L{eHTp KOJUIEKTUBHOTO Ckanupyromuii 31eKTpoHHbIH Mukpockon SEM S-
nons3oBaHus / Jlabopa- 3400N
TOPHS IIEKTPOHHON MUK-
POCKOIIHNH

[Ipu peanuzauuu AucUUIINHBL «PU3NKO-XUMHYECKUE METOJbl aHaJIM3a» Ha 0a3e mpo-
(GMIBHON OpraHu3aIluyi UCIOJIB3YETCsl MaTepPUATIbHO-TEXHUUECKOE 00eCTIeYeHHE, TIepeunCIeHHOe
B Tabnune 6.1.
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Tabmuna 6.1 — MareprabHO-TEXHUYECKOe 00eCTICUeHNEe JUCITUTIITTHBI

CranmapTHOE WM CICHHAIM3UPOBaHHOE 000pyI0BaHKe, obecneunBaroniee | Hasnauenue
BBIIIOJIHEHUE 3aIaHUI obopymoBaHus

Xumuueckas nocyzaa, peaktuBbl CHHXpOHHbIA TepMoaHanuzatop STA 409 MIPOBEJICHHUE DKC-
PC Luxx ([epuBarorpad), Junaromerp DIL 402 PC, [Tpubop s usmepe- | IEpUMEHTOB

Hus temtonposogrHoctr UT-&lambda;-400 Mudpakpacusrii criekTpodoTo-
metp IRAffinity-1, CiekTpoaHann3aTop ONTHKO-3MHCCHOHHBINA Q4
TASMAN 170 Bruker AToMHO0-a0CcOpOIMOHHBIN CIIEKTPOPOTOMETP C aBTO-
no3atopoM AAC-6800, I'a3oBblit Xpomaro macc-cekrpomerp GCMS-
QP2010 Ultra, Xpomarorpad GC-2010, PentrenodiryopectieHTHbIN aHATH-
3arop Rigaku Nex CG CxaHupyromuii 31eKTpoHHBIH MUKpockon SEM S-
3400N

10.2 TexHu4eckHe M JJICKTPOHHbIE CPEACTBA 00y4YeHHUSA
OTtcyTCTBYIOT
11 Hurnle cBenenus

MeToauueckne PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIMMUCS C OFPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 3JI0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYalOUIMMHCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cnenuanbHble YCIOBHS IS MOTy4eHUsT 00pa3oBaHUs 00yJatonMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-niegarornyeckuii coctaB 3HaKOMHUTCS € IMCUXOJI0T0-(PU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWIOB U JIUI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAMU WHBAIHAOB (mpu Hamuuuu). [Ipu HE0O-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPaMH, ICUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusIiMu MunoOpHayku P® (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(beKCUBHBIE METOJIBI 00YUEHUSI, TEXHOJIOTHH COIMOKYJIBTYPHOU peaOUIuTaIlMU C IEIbI0 OKa3a-
HUS IOMOIIY B YCTAHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJIEH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCSA C YYETOM IPEJOCTABICHHs MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIHOJB30BAaHHUEM CIELHMAIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiimHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ MCHOJIb30BAHUEM CPEICTB
00y4yeHHsI OOIIETo M CIEUUAIbHOTO Ha3HaYeHUs (IEPCOHANBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecleueHe npeaycMaTpuBaeT NMPUCIOCOOIeHUE ayUuTo-
puii k Hyxz1am iun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
UH/IMBUYAJIbHBIX NcuXxopu3ndeckux ocodbennocreil. s crynentroB ¢ OB3 npegycmarpuBaeT-
csl jocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IM€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HAPYWEHUSIMH OINOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popmMe MM 3IIEKTPOHHOM (opMe ¢ yBETUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHUS);




13

- METOJIOM YTEHUSI aCCHCTEHTOM 3aJIaHUS BCIYX (IS JIUI] C HAPYIICHUSMU 3PCHHS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIHMUYUBACTCS BPEMsl Ha TMOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. IJisi TaKMX CTYICHTOB MPEaycMaTpUBaeTCs AOCTYIMHAs Gopma MpeocTaB-
JICHUsI OTBETOB HA 3a/IaHUSs, & UMEHHO:

- TUCBMEHHO Ha OyMmare wim HabopoM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HAPYIIICHU sI-
MU ClIyXa, peun);

- BLIOOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

- YCTHO (17151 JIUII C HAPYIICHUSIMU 3PEHHSI, OTIOPHO-JBUTATEIHLHOTO arlapara).

[Tpu HEOOXOAMMOCTH /11 00YUYAIOMIMXCSI ¢ MHBAIMIHOCTHIO MIPOIIEypa OLICHUBAHHUSI Pe-
3y/IbTaTOB OOYUEHHUS MOKET IPOBOIUTHCS B HECKOJIBKO ITATIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«PDU3HKO-XUMHYECKHE METOAbl AHAJIA32»

Hanpanenune noaroToBku

22.03.01 MarepuanoBeieHUe U TEXHOJOTHH
MaTepHaIOB

Hampasnennocts (mpodmiis) oOpa3oBarenbHO = MarepualoBeICHHE B MAITHHOCTPOSHUH

POrPaMMBI

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['ox Havana noarotoBku (mo yueOHoMy rurany) 2021

®opma 00yueHust Ounas popma
TexHomorust 00yueHus Tpaauumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3 5 2

Bua npomexyTo4HON arTecTaluu

ObecnieunBaroliee moapasaeiecHue

3ayéT

Ka(bez[pa «XHUMHS U XUMHUYECKHE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemble pe3yabTaThl 00Y-
YEHUS M0 JUCIUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-5 Cnocob6eH pe-
11aTh HAyYHO-
HCCJIeIOBATEIbCKUE
3a/1a4¥ MPU OCYIIECTB-
neHuu npodeccuo-
HaJIbHOW JIESITENBbHOCTH
C IPUMEHEHUEM CO-
BpPEMEHHBIX HH(pOpMa-
[IUOHHBIX TEXHOJIOTH
Y TIPUKJIAHBIX arla-
pPaTHO-TIPOTPaMMHBIX
CpeAcTB

OIIK-5.1 3Haet coBpeMeHHbIE
METO/IbI UCCICA0BAHMS B 001aCTH
MaTepUAIOBEICHUS K TEXHOJIOTHH
MaTepUasoB, MIPEICTABICHHUS pe-
3yJIbTaTOB BBIMOJTHEHHON pabOThI
OIIK-5.2 YMeeT cTaBUTh 3aJa4H
HCCIEA0BaHUs, CUCTEMATHU3UPO-
BaTh ¥ 00001IATh TOCTIKEHNS B
00J1aCTH MaTEePHAIOBEICHUS U
TEXHOJIOTHH MaTEePHAIIOB U CMEXK-
HBIX 00J1aCTAX

OIIK-5.3 Baageet HaBBIKAMU
aHaJlM3a pe3yabTaTOB HAYYHOTO
HCCIIEIOBAHUS

3HaAET TEOPETUICCKHIE OCHOBBI
KaueCTBCHHOT'O aHAJIN3a BCIIECTB;
crienii(prKy OCHOBHBIX METOJIOB
KOHTPOJIS ChIPbsl U TOTOBOM IMPO-
JTYKIMH; TEOPETUYECKUE OCHOBBI
KOJIMYECTBESHHOTO

3a. YMeeT XapakTepu3oBaTh
CBOMCTBA COCAUHCHHII HA OCHOBE
WX XUMUYECKON (OPMYIIbI U
CTPOEHMUSI; TPOBOIUTH J1abopa-
TOPHBIC UCIIBITAHUS CMOJICITUPO-
BaHHBIX CHCTeM. Biaaeer mero-
JlaM{ TEOPETUYECKOTO UCCIIE0-
BaHUsI; METOJIaMHU MICHTU(UKA-
AU COEOUHEHHUN.

Tabnuia 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEJICTB

Kountpoanpyemsie pa3je- DopMmupyemasi HaumenoBaHue oue- Moka3zarenu
JIbI (TeMbl) U CHUTIIHHbBI KOMIIeTEeHIIUS HOYHOI'0 CpeacTBa OLICHKH
PI'P OIIK-5 PI'P [IpaBunbHOCTH

2 Meroanveckue MaTepHaJibl, ONpeaesiioIue Npouexypbl OeHUBAHUA 3HAHMIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yloume npouecc (popMupo-

BaHHUS KOMIIETEeHIHM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA JIEATENILHOCTH, PEACTABICHBI B BUJIE TEXHOJIOTUYECKON KapThl AUCIH-

IUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumeHnoBaHue OLIEHOYHOT'O

Cpoxu BbITNOJIHE-

M kana ouenun-

Kpurepun ouenn-

CpeacTBa HHA BaHUs BaHMS
5 cemectp
IIpome:xyTouHasi arrecTanus B popme «3auer»
PI'P 16 Henensa 200 MPaBUILHOCTH pe-
LICHHUS
UTOIO: 200 6amnoB
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Kputepun oneHku pe3yabTaToB 00y4eHHs MO JUCHUIINHE:
[ToporoBelii (MUHUMANIBHBIN) YpOBEHB AJIs aTTecTauuu B opme 3ayeta — 75 % OT MaKCUMalIbHO
BO3MOXKHOH CYMMBI 0aJlsTOB

3 TumnoBble KOHTPOJIbHbIE 32IaHUS WM HHbIe MATEPHAJIbI, He00X0AUMbIe 1151
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTePU3yome
npouecc GopMuUpPoOBaHUS KOMIIETEHIIUI B X0/1e OCBOEHHSI 00Pa30BaTeJbHOM NMPOrPaMMBbl

Kommiaekr 3aganuii njsa PI'P
1. Tlpum ompenenenuu meau B oOpasie muHepaia u3 HaBecku 1,5000 r ObUIM HaWICHBI
CIeMyIONIMe KOJMYECTBAa OKcHuaa Meau (B muumrpammax): 580, 585, 545, 578, 592, 588, 580,
584, 602, 587, 586, 581, 579, 587. OnpenenuTs MPOLIEHTHOE COACPKAHUE MEIU B MUHEpaje U
TOYHOCTb OIPECIICHUS MPU JOBEPUTEIbHON BeposTHOCcTH 0,95.
2. Tlpu KOTOPUMETPUYECKOM OTPEACICHUH ITUHKA OBLTH MOJYYCHBI CICTYIOIIHE Pe3yITh-

TaThbl:
33’1‘\;;2”' 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280
Haﬁﬁl‘?zn' 542 | 758 | 96,8 | 119,4 | 139,1 | 160,1 | 180,4 | 201,0 | 221,8 | 2420 | 263,2 | 284,0

HaiiTi crannapTHOe OTKIIOHEHHE OTAEIBHOTO OMPEIEICHUS U CIIeNaTh BHIBOABI O HATUYUH
CHUCTEMAaTUYECKON OIMMOKH MPU ONPEICTICHNUH IIMHKA IAHHBIM KOJIOPUMETPUUECKUM METOOM.

3. Ilpu xanuOpoBKe MUIUIMAMIIEPMETpa CEepeOpPsSHBIM KyTOHOMETpoM 3a 60 MUHYT MpHU
pa3Hoii crJIe TOKa OBUTH MOJIyYeHBI CIISAYIONINE KOJIMYECTBA OCAXKICHHOTO cepedpa:

Cuna Toka, MA 10 25 50 75 100
Macca Ag, mr 425 101,9 201,5 299,0 395,5

[TocTpouTth rpaduK KATMOPOBKH MUJUTHAMIIEPMETPA U ONPEACTUTh UCTUHHYIO CHITYy TOKa,
€ClI MUJUTHaMIIepMETp MOKa3bIBaeT 85 MA.

4. TloTeHuua 3JEKTPoJia B 3aBUCHMOCTH OT KOHIICHTPALMU MOHOB BOJIOPOJIA OTIpEIesi-
0T 1O popmyIie:

E =0,420+0,058-1gC ..

Haiitu 3HaueHHe KOHIIEHTpAIMd MOHOB BOJOPOJA C YYETOM OMIMOKH OMBITA, €CJIM MOTCHIHAIT
paseH £ = (0,250 £ 0,002) B.
5. Jlns ompeneneHus NaBlieHWs TapoB BOJBI MPU Pa3HBIX TEMIIEpaTypax MpeiokKeHa
dopmymna:
P=A- Bt/(C+t)
rae A, B, C — IOCTOSIHHEBIE.
Bre1OpaTh cHcTeMBbl KOOPJIWHAT, B KOTOPHIX 3aBUCUMOCTH Mexay P u t BeIpaxkamuch ObI

IPSIMOA.
6. Dranonnslit Tepmomerp Ha 25 °C cHaOXeH MacoOPTOM CO CIETYIOIUME JTaHHBIMH:
Temmeparypa 0 5 10 15 20 25
[TorpaBka 0,00 -0,01 -0,04 -0,06 -0,02 +0,04

[Ipu cpaBHEeHHH KanHOpPyeMOro TEPMOMETpA C 3TAJOHHBIM OBLTM OTMEUEHBI CIIEAYIOIINE
TeMIeparypsl B rpanycax Lleascus:

Kamu6pyewmsrii | 0,00 6,00 11,00 14,00 21,00 25,00
OTaJOHHBII 0,02 6,04 11,08 14,10 20,98 24,94

[TocTpouTs rpadmk MONpPaBOK K KaTHOPyeMOMY TEPMOMETPY M ONpPENCIUTh HCTHHHYIO
TeMIIeparypy, eciu nokasanus ero 7,85 u 18,22 °C.
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7. Haiitu MonbHYyI0 pedpakiiio ¥ OTHOCUTENBHYIO OMIMOKY OIpeesieHHs, ecial Macca
1 monb BemectBa M = 78,12 + 0,02; mmotuocts d = 0,8790 = 0,0005; mokazaressb IpeIoMICHUS
n=1,5016 + 0,0002. BeisicHUTh, KaKO€ U3 H3MEPECHUN JaeT HAUOOIBIIIYIO OLTHOKY.

8. Ilpu mpoxoXaeHuH CBeTa 4Yepe3 CIOM pacTBOpa TOJIIMHON 1 cM MHTEHCHUBHOCTH €T0
ocnabisercs Ha 10 %. Uemy paBHa MHTEHCHBHOCTb CBETA IPU MPOXO0XKJIEHUU YEPE3 CIOM 3TOT0
’Ke pacTBopa ToimuHon 10 cm.

9. Hasecky meramia 0,500 T pacTBOpWIM U TOCIE OKHCIICHHUS COJIEPIKAIIETOCS B HEM
mapranna g0 MnO, monyunnu 100,0 M pactBopa. B kadecTBe CTaHAApTHOTO HMCIOJIB30BAIIN
0,0100 u. pactBop KMNnO,. IIpu cpaBHEHHH B KOJIOPUMETPE HHTEHCHUBHOCTH OKPACOK CTaHAAPT-
HOTO U MCCIIEAYEMOr0 PacTBOPOB OKa3ajiach PaBHOW MpU TOJIIIMHE CJIOSI COOTBETCTBEHHO 5 U
8,49 cm. OmpenenuTh coaepKaHNue MapraHiia B MeTajie (B MPOILICHTaX ).

10. Kaxkas TommmHa c10s OKpaIIEeHHOTO pacTBopa TpedyeTcs A ociaabieHus: HauaabHOro
notoka ceeta B 10 pa3, ecnu MOJSIpHBIN KO3 GUITMEHT moromeHus paBeH 4750, a KOHIEHTpa-
s pacteopa 1'10™ moms/m.

11. Hagecky 1,500 r muHepaiia, copepramiero TUTaH, PacTBOPWIM M ToOcie 00pabOTKu
MEepeKUCcho Bojopoaa monyunnu 250,0 M1 okpalieHHOro pacTBopa. B kadecTBe cTanmapTHOTO
UCIIOJIB30BaIN pacTBop, coaepxkamuid 0,200 r tTutana B 1 1. UHTEHCUBHOCTH OKpPacok CTaHIapT-
HOTO M HMCCIIEYEMOT0 PacTBOPOB OKa3ajach paBHOM MpU TOJIIMHE CIOSI COOTBETCTBEHHO 10 u
6,70 cm. Onpenenuth conepkanue 110, B MuHepalie (B IPOLCHTaX).

12. B konopumeTpe BO3MOKHO M3MEHEHHE TOJIIMHBI MOTJOMIAOLIET0 cost OT 2 10 98
MM. B Kakux mpenenax MOKHO ONPEACIUTh HEM3BECTHYIO KOHIICHTPALIHMIO, €CITU KOHIEHTPAIHS
pacTtBopa cpaBHeHUs paBHa 10 Mr/miL.

13. YyBCTBUTEIBHOCTh KOJOPUMETPUYECKOTO OIPENEICHUSI HUKENS C TOMOUIBIO JAUMeE-
TUITJIMOKCHMA B OIpeAeNeHHBIX ycloBusAX paBHa 3 MKr B 50,00 M pacTBopa. MOXXHO 11 3TUM
METOIOM OIIPEICIHUTh COACPKaHNE HHUKENS B MOJIYIPOBOIHUKOBOM CEJIECHE, €CIIM €ro KOHIICH-
Tpanus 10" atom/cm? Kakyto HaBecky oOpa3ia Hy>KHO ObuIO OBl pacTBOpHUTH B 10 M1 pacTBo-
putens? [I10THOCTh MOHOKJIMHHOTO KPUCTAJUTMYECKOTO celieHa paBHa 4,46 r/em’.

14. JIns ompenenenust gocopa B CTaIM MO CUHEH OKpacke BOCCTAHOBIECHHOTO (ocdop-
HOMOJIMOIEHOBOIO KOMILIEKca Ha (oToMeTpe ObUIM IMOJIyYEHBI CIEAYIolne JaHHbIE JUIs CTaH-
JTApTHBIX 00pa310B CTAJN:

Copepxanne pocdopa B ctanu, % 0,011 0,024 0,031 0,040 0,055
Tokazanus GoTomMeTpa 48 29 19 12 5

Onpenenutsb conepxkanue dpochopa B uccineayemMom odpasiie (B MpoIeHTax ), eCiIu MoKa3a-
HUE 10 HIKane AuaparmMbl COCTAaBISET 24 NeJIeHMUs.

15. — 22. Bocnons30BaBIINCH ypaBHeHHEM byrepa-JlamOepra-bepa, onpenenuts mapa-
MeTp, 0003HAYEHHBIH X, B YKa3aHHBIX €AMHUIIAX:

Ho- Onpenense- | nu- € Ton- Tok Tok Konnenrpa- Onruye-
Mep MBIH Ha IIAHA | Hayal KO- us CKas
3aJa- | MOH/BEIECTB | BOJI- clros, BHBEIH | Hed- pacTBopa IUIOTHOCTH

9y 0 HEI, cM HBIN

HM

15 MnO4 546 | 2420 1,00 - - 0,0150 r/100 X

16 cu® 620 | 3500 1,00 100 75 X MI/MI -

17 Pb** 520 | 7000 | 5,00 80 X 1,05 MKr/M -

18 Fe’ 490 X 2,00 150 95 | 0,52 MKr/mn -

19 AP 390 | 6700 X - - 2,510 0,836

20 Ge* 510 | 1000 5,00 200 165 X MKI/MII -

21 XHUHOJIUH 275 | 4500 2,00 - - 3 Mr/n X

22 A300eH3011 438 | 1100 5,00 - - X MI/MII 0,356
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23. — 30. Cuuras, 4To MKy KOA(PPHUIMEHTOM MPETOMIICHUS U KOHLEHTpAIMel B yKa-
3aHHOM TIpeJielie CYIIECTBYET JIMHEHHAs 3aBUCHMOCTb, OTIPEICIUTh 110 MIPUBEACHHBIM B Ta0IHUIIE
KOHIIGHTPALUSM CTaHIApTHOTO PacTBOpa, KO3 (UIIMEHTaM PeTOoMICHUS (MU JaHHBIM IS €ro
OIIpeJIeTICHNUS) KOHIICHTPAIMIO HCCIICAYEMOTO pacTBopa. Y CIIOBHO IPUHUMAEM IUIOTHOCTH CTaH-
JAPTHOT'O U UCCIIEYEMOI0 PAaCTBOPOB OJJMHAKOBBIMHU:

Homep | PactBOp Cem C, n N pacTBopa ITnot- N
312491 pactBopu- HOCTB
Tens CTaH/IapT- uccueny- pacTsopa
HOTO eMOT0

23 DTuieH- 50 % MOJIB/TT 1,3330 1,3831 1,3546 1,05 -
[JIMKOJIb
B BOJIE

24 NaCl 6 % /M 1,3330 1,3433 1,3382 1,07 -
B BOJIE

25 Benzon 40 mon. % | moma. % 1,4603 1,4767 1,4695 1,33 -
B CC|4

26 CCliB YUCTBIN /M 1,3591 1,4603 1,4152 1,20 -
aIeToHe

27 Benzon 50 mom. % /M 0=46°28" | a=41°56" | a.=44°25 1,03 1,6164

B C2H4C|2

28 DTa”Hon 30 % /11 A=169 A=70,2 A=45,6 0,95 -

B BOJE (Or4eT 1o 1IKae morpyXeHHOTro pe-
¢dpakrTomerpa)

29 Imunepua | C;=20 % | Moims/m, - 1,3575, 1,3785 1,07 -
B BOJIE C,=50% | moub/n 1,3981

30 Aneron Ci=82% /11 - o =46°28 | a=35°25 0,96 1,4704
B BOJIE Co=42,1% /n o, =46"28’

31. Ilpu ompexneneHun XuMpa B TMOPOIIKE Kakao st oOpabotku HaBecku 1,500 r B3sATO
2,50 M1 MmoHOOpOMHadTaIMHa, MMOKa3aTeNlb npertoMiIeHus: kotoporo paseH 1,6570. ITokazaTens
npesomiieHus: MOHOOpoMHa( TallHa TOocje U3BJIeUeHUs kupa yMeHbiuics 10 1,6420. Onpene-
JUTH COJepKAHUE JKUPA B KaKao, €CJIM U3BECTHO, YTO TMOKAa3aTelb MPEIOMIIEHUSI YUCTOTO JKUPa
kakao 1,4630, a mrotHOCTH ero 0,926.

32. — 39. Ilo npuBeEHHBIM JaHHBIM ONPEAEIUTh apaMeTp, 0003HaUEHHBIN uepes X:

Howmep BemectBo nmun | Cuia Toka, DnexTpo- Bpewms, KomnyectBo
3a1a4n HOH A XUMHYCCKHUH MUH. BBIZICJICHHOTO
SKBHBAJICHT BEIIECTBA
32 - 2,5 1,97 1/(Aq) 4 X
33 TpexBasieHTHBIN 3 X 1/(Au) 3,5 0,2752
HMOH MeTalljia
34 JIByXBaJICHTHBII 1,8 0,3054 mr/K 1,42 X, MT'
HMOH MeTallia
35 Cons cepenpa 2,5 4,025 X 0,5450
r/(A4)
36 Pacmnas KC1 X 0,368 15 0,251 Cl,
r/(A4)
37 TpexBalleHTHBIN 15 0,093 mr/K X 3,78
HOH MeTaJlia
38 PactBop CdCI12 X - 25 0,300 T
39 OnpHoBaJICHT- 0,35 x mr/K 2,35 0,1037r
HBII HOH METall-
na

40. — 47. Onpeneauthb cojep:KaHUe YKa3aHHOI0 MOHA (B MHJLJIMTPaMMax) MeTo/0M

KYJIOHOMETPHYeCKOIr0 THTPOBAHUSI NIPH MOCTOSTHHOM CHJIe TOKA:

Howmep

\ Ornpezensemoe Bellle- \ I'enepupyemoe Be- \ Cuiia Toka, ‘BpCMH, MUH.
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3aJavyu CTBO UJIU MOH I€CTBO UJIN NOH MA
40 Fe?* Br, 100 3,5
41 H* OH 300 5
42 Se' I 200 7
43 Mo" Fe®* 150 15
44 BOs> OH" 100 10
45 [Tupunun H* 120 55
46 Teobpomun I 250 3
47 Zn** [Fe(CN)e]™ 300 41

48. — 55. IIpu tremneparype 18 °C ynenbHOE COMPOTUBIICHHE BOIbI, HACBIIIICHHOW Majopac-
TBOPHMBIM BEIIECTBOM paBHO p. Ompenenurts pacTBOpUMOCTh U [P yka3aHHOTO COeqUHCHHS,
€CJIM JIJIs1 YUCTOU BOJIBI p = 1,21'106 OMcwM:

Howmep BemectBo px 10° Howmep BemectBo px 10°
3a/1a4un Omcm. 3aJ1a4un Omcm.
48 SrC,04 0,0185 52 CaF; 0,0217
49 BaSO, 0,417 53 TICI 0,00066
50 PbSO,4 0,0307 54 TICNS 0,0009
ol CaC,0, 0,104 55 AgBro; 0,0021

56. Jlns ompenelneHus HOCHMOAHHOU SMCUWKH e¢ 3amoyHWaM npu temreparype 20 °C
0,1000 M pactBopom xnopuza kaius. ConpoTuBiieHrue pactBopa ctano pasHo 324,2 Owm. Ilocre
3anosiHeHus suerku 0,050 H. pacTBOPOM CEpHOM KHUCIOTHI OHO okazainoch 1305,5 Om. Ompene-
JUTH SKBUBAJICHTHYIO 3JIEKTPOIPOBOHOCTh PACTBOPA CEPHOM KUCIOTHI.

57. — 64. BpUUCINTh MOTEHIIMAT METALTUYECKOrO JIEKTPOJIa OTHOCHTEIBHO 3JIEKTPOJa
CPaBHEHHUSI MPU CIEAYIONIUX YCIOBUSAX:

Howmep DnexTpon O6bem anek- | PactBopennoe | T, °C DnexTpon
3aaun TPOJIUTA, MJT BEIIIECTBO U CpaBHEHHSI
€TOKOJIMYECTBO
57 MenHsiit 1000 CuS0O, 18 Bogopoaasrii
161
58 L{nHKOBBII 500 ZnS0O4 18 KanomensHbIin
0,1 r-sxB (0,1 1. HKD)
59 Huxenessriit 1000 NiCl, 30 HacpimeHnuslii
0,5 r-okB KaJIOMEIbHBIN
60 AJTIOMUHUEBBIN 200 AICI; 27 1 30 HacpimeHnsslii
KaJIOMEJIbHBIN
61 CepeOpsHbIii 400 AgNO3 25 KamomensHbIid
0,2 r-3kB (1 5. HKD)
62 KanMmueBsrit 1000 Cd(NOg), 25 Bomopoanbrii
18,8 r
63 Kemnesnsrit 100 FeSO,7H,0 30 KanomensHbit
2051 (0,1 1. HKD)
64 KobanbToBbIit 200 CoCl, 25 | XnopcepeOpsHblit
0,15 r-nkB B 1 H. HCI
65. — 72. Beruncnutb pH pacTBopa 10 CIeIyIOIUM JaHHBIM:
Howmep WNHnukaTopHBbIi DIIEKTPOJ CPaBHEHUS 7,°C | BAC,B
3a/1aun DIIEKTPOJ
65 Bonopoansrit Kamnomenwnsriii (0,1 1. HKD) 30 0,624
66 XUHTUJIPOHHBIN Kanomenpnsiii (1 1. HKD) 25 0,154
67 Bopoposbrii Xnopcepeopsinbiii B 0,1 v, HCI 20 0,505
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68 Bonopoansrit OKUCHO-PTYTHBII 25 0,638
69 XWHTUIPOHHBIN Xnopcepeopsinbiii B 1 H. KCI 20 0,248
70 Bonopoansrit HacruimmeHHbIN KaJIOMEeTbHBIA 35 0,527
71 XUHTUJIPOHHBIN HacrplmeHHbs1i KaToMeIbHBIN 40 0,205
72 XUHTUJIPOHHBIN CepHOKHCIIBIN PTYTHBIN 18 -0,565
73. PaccumTaTh 3HaUEHHUE MPeACIbHOTO MU} Py3nOHHOTO TOKA YKa3aHHBIX HOHOB:
Howmep Non Macca 100 | Bpemst o6pasosanmst | D'10°, cm?/c | KoHtentparus
3aJ1a9u Karemiab, MT 25 kamnensb, ¢
73 cd” 200 75 0,72 2'10° mMosb/n
74 Pb** 215 102 0,98 0,005 r/mx
75 cu” 300 100 1,98 0,0020 H.
76 TI” 260 112,5 2,00 0,250 r/n
77 Zn”* 310 112,5 0,72 310" monb/1
78 Zn** 280 120 0,69 0,0065 r/ma
79 cu” 210 75 1,98 0,001 &.
80 cd”* 285 95 0,72 0,002 momb/1

81. PaccuuTaTh cTeneHb M3BJICUCHUS KOMILIEKCa OCH30JIOM U3 BOJHOTO PacTBOpA, CCIH
UcXo/iHasg KoHIeHTpaius komruiekca 0,0025 momw/n, a comepkanue B Oenzoisie 0,040 moub/i.
OtHoteHre 00beMOB OpPraHHMYECKOM U BOAHOM (a3 B MpoIecce IKCTpakiuu coctapisier 1 : 20.

82. Ompenenuth CTENEHb W3BJICUEHUS AUMETHITIMOKCMMAaTa HUKens u3 50 M1 BOJHOTO
pactBopa nipu pH = 8 U IBYKpaTHOM BCTPSXMBAaHUU C 5 Mi xyopodopma. Koadduument pac-
npeaenenus D = 410.

83. CKoJBKO rpaMMOB HUKEIISI OCTAHETCS B PACTBOPE, €CIIN Yepe3 KOJIIOHKY, 3al0THECHHYIO
10 r xatuonuta, nponyctunu 500 mu 0,05 H. pacTBopa conu Hukens. [loiaHas nTuHamMHyYecKas
€MKOCTh B JIAaHHBIX YCJIOBHSIX pa3jielieHus paBHa 1,4 MT-3KB/T.

84. Ilpu ompeneneHuy STUIOBOTO CIIUPTAa METOJOM ra30BO XxpomaTorpaduu ObLTH MOTY-
YEHBI CJICIYIOIIUE MUKK ¢ BBICOTOM (N) B 3aBHCHMOCTH OT COJepKaHUA:

C, mr 0,2 0,4 0,6 0,8 1,0
h, MM 18 37 48 66 83

Hnst 0,02 M1 uccneayeMoro pacTBopa MoydeH MUK BhicoTor 57 mM. OnpenenuTs conep-
JKaHHE CIIPTA B UCCIIEAYEMOM pacTBope (B %), €ClIH IIOTHOCTb pactopa 0,95 r/cm’.

85. Pacnpenenenue deHosa (B MOJIb HA JIUTP) MEKIY BOJION U OEH30JI0M XapaKTepU3YeT-
Csl CIIEYIOIIMMU BEeTHUYNHAMHU:

Ceoon 0,032 0,12 0,33 0,75
Coens 0,077 0,016 0,25 0,39
Brruncauts D un 110 YPAaBHCHUIO pACIIPCACIICHUA:
n
[) — (:6WB .
C

600H

Kax m3menutcs xonnentpamus 0,2 Moib/ pacTBopa ¢heHona mociie o0paboTKu ero pas-
HBIM 00beMOM OeH30J1a.

IIpuMep BbINoOTHEHNS J1A00PATOPHBIX padoT

UK-cnekrpockonus

DTOT METO/ aHaJlh3a OCHOBAH HA 3alliCU WH(PPAKPACHBIX CHEKTPOB TMOTIIO-
nieHus BeuecTa. [lornoiienne BemecTBoM B 00J1aCT HHPPAKPACHOTO U3ITYUEHUS
MPOUCXOMAT 3a CUET KOoJIeOaHui aToMOB B MoJiekyiax. Konebanus moapasiensitoT-
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Csl Ha BaJICHTHBIE (KOTJa B XOJ€ KOJIeOaHNUs U3MEHSIOTCS PACCTOSHUS MEXKIY aTo-
MaMH) U KoJieOaTeNbHble (KOI/1a B X0/1€ KOJI€OaHNs U3MEHSIOTCS YIIIbl MEKY CBSI-
3aMHu). [lepexoapl Mexny pa3IMUHBIMU KOJIEOATEIbHBIMU COCTOSIHUSIMU B MOJIEKY-
JaxX KBaHTOBaHbI, Onaromaps yemy norioueHue B HMK-obnactu umeer ¢opmy
CHEKTPA, I/Ie KAKIOMY KOJIEOAaHUIO COOTBETCTBYET CBOS JJIMHA BOJIHBL [I0oHSATHO,
YTO JJIMHA BOJIHBI JUI Ka)KJOT0 KOJIeOaHMs 3aBUCUT OT TOIO KaKUE aTOMbl B HEM
Y4acTBYIOT, U KPOME TOTO OHA MaJIO 3aBUCHUT OT UX OKpYXeHHs. To eCTh ISl Kax-
noi ¢pynkumonaneHoit rpynmnel (C=0, O-H, CH, u np) xapaktepHsl KojebaHus
ONpeAeNEHHON ITMHBI BOJIHBI, TOYHEE TOBOPS AaXKe I KaXAOW IPYIIbl XapaKTe-
peH psaa konebanmii (cooTBeTcTBeHHO W monoc B MK-cnektpe). ImenHO Ha ATHX
cBoiicTBax MK-cniekTpoB ocHOBaHA UACHTH(PHUKAIUS COCAMHEHUU TO CHEKTPalb-
HBIM JIaHHBIM.

Heup: n3yunts MK-cnekTpoCKoONuio, IPUMEHNATH €T0 HA CIIEKTPax JIEKapCTBEH-

HOTo npemnapara «Humecum.

OcHOBHOE akTHMBHOE BellecTBO npemnapara «Humecnm» — 3TO HUMECYIHA.

Takke IMEIOTCSI BCIIOMOTaTEJIbHBIE BELIECTBA: IMMOHHAS KHCIIOTA, allelIbCUHOBBIN
apomatuzarop, keromakporoa 1000 1 MaIbTOIEKCTPUH.

N\ // o

~SNH ¢ oH
N 0/ &
© ¢ ~ T P
Ox-OH o oS T
i T
N® o HO oH o b
0”0 OH Ay
Humecynun JlumoHHas kuciora Keromakporos 1000

[Tomyden u pacmudpoan UK-crextp:
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BoiBoa: Ha mpuMmepe HuUMecuJia (JIEKapCTBEHHOTO CPEJCTBA) OMNpPEIETICHBI
BaJICHTHBIC U JIehopMaImoOHHbIe KOJieOaHusl (yHKIIMOHATBHBIX TPYIIN, BXOSIINE B
€ro COCTaB.

TepmorpaBumeTpust

MeTon TEPMUYECKOIO aHaiu3a, MPU KOTOPOM PETUCTPUPYETCS N3MEHEHHE
Macchl 00pasiia B 3aBUCUMOCTH OT TEMIIEPaTyphl.

DTOT METOJ aHajiu3a 3aKiovaeTcsi B HAOJMIOJCHUM MAacChl UCCIEIyeMOi
HABECKM BEIIIECTBA MPHU U3MEHEHUH €€ TeMIIepaTypbl. Pe3ynbTaTtoM aHanmsa siBJis-
1ot1cst TI'-KkpuBbIe — 3aBUCHMOCTHU MAcCChl HABECKH (MM U3MEHEHUSI MacChl HaBeC-
KHM) OT TeMIIepaTyphbl Wik BpeMeHu. Jjist uateprperanuun pedynbratoB T1 -aHanuza
HeoOxomuma obpabotka TI'-kpuBbix. B wactHOoCTH, iponsBoanast ot TI'-curnana
(ckopocTh U3MEHEHUsI Macchl), peAcTaBisiemast kpuoit JITT", mo3Bomisier ycraHo-
BUTh MOMEHT BPEMEHU WJIM TEMIIEPATYPY, IPU KOTOPOU U3MEHEHUE BECA MPOUCXO-
TUT Hanbosee OBICTPO.

TI'-aHanmu3 MHAPOKO MCIOJB3YETCA B MCCIEIOBATEIBCKOM MPAKTUKE IS
ONPEAEIECHUS TEMIIEPATYPHI JETPaJallii NOJIUMEPOB, BIAXKHOCTU MAaTEPUAIIOB, J0-
JI1 OPraHUYECKUX U HEOPTaHMYECKUX KOMITIOHEHTOB, BXOISIIIIUX B COCTAB UCCIEAY-
€MOr0 BEIIECTBA, TOYKH Pa3JIOKEHUS B3PbIBUATHIX BEILIECTB U CYXOT'0 OCTaTKa pac-
TBOPEHHBIX BEHIECTB. METO/ TaKke MPUTOJICH JIJI1 ONPEAECICHUSI CKOPOCTH KOPPO-
3UM IIPU BBICOKUX TEMIIEpaTypax.

IIpu cunxponnom TT-JTA/JICK ananu3ze OJHOBPEMEHHO H3MEPSETCS M3-
MEHEHHUE TEIJIOBOTO MOTOKa U Macchl 00pa3ia Kak GyHKIHMS OT TeMIEpaTyphl WK
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BpEMEHHU, OOBIYHO TPHU ITOM HCIOJIB3YETCS KOHTpoiupyeMas arMmocdepa. Taxoit
CUHXPOHHBIM aHAJIM3 HE TOJBKO YBEIMYMBAET MPOU3BOAMUTEILHOCTh M3MEPEHUM,
HO ¥ YIPOIIAET UHTEPIPETALNIO PE3yIbTaTOB, 0JIaroaapss BO3MOKHOCTH OTIEIHUTh
9H/O- U AK30TEPMUYECKUE MPOIIECCHI, HE COMPOBOKAAIONTUECST U3MEHEHHUEM MAaCChI
(manpumep, (a3oBbIe MEPEXOJbI) OT TEX, MPU KOTOPBIX MPOUCXOAUT HU3MEHEHUE
Macchl (HarpuMep, AeTuapaTaius).

Heab: u3y4nTh METOJI TEPMUYECKOTO aHAIN3a, TOCTPOUTH KPUBbIE 3aBUCH-
MOCTH MAacChl HABECKH OT TEMIIEPATypbl COTJIACHO METOAY TEPMHUYECKOr0 aHaIn3a
Ha npuMepe MeaHoro Kymnopoca (CuSO,*5H,0).

IMosryuena Tepmorpamma:

1% ACK AmBrivr)
VIawieHeHite Macce-12.28 % Mouags: -716 D T 930
Koney 8298°C

.-—.—il'

Mouane: -229.9 i
-
o

Hauano: 224.3°C

Mnouage: <1119 R :
% Inowjage: ™ Kowey; 1545°C Havano: 717.7°C

Havana: 796 °C I

80 00

Vamenenme maccel -16.53 %

\ 1 -

10 ' v
I\VlameHeHme Maccel -7.22 %
0

50
| epen6. 1164°C 15
| —"

\ ﬂ,. Vameenme Maccel -14.74 %
% \] ‘ 20

I .

40 \ , VameHenme macce! -16.38 %

-
-+

100 70 30 a0 500 600 10 B0 o0
Temneparypa f'C
1) B unrepane remneparyp 105...125°C npoucxoaut noteps 12,28% mac-
CBI.
M (CuSO, * 5H,0) = 250 r/mMo01b
M (motepu) =250 * 0,1228 = 30.7 r/mons = 1,7*M (H,0)
CuSO, * 5H,0 —»CuS0O, *3.3H,0 + 1.7 H,0 — 119« ]Ik
2) B unrepane temneparyp 125...150°C npoucxoaut noteps 16,53% mac-
CBI.

M (motepmn) =250 * 0,1653 = 41,33 r/mois = 2,3*M (H,0)
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CuSO, * 3.3H,0 —»CuSO,*H,0 + 2.3H,0 — 161x/x

TernoBoit 3¢(eKT OTphIBa MEPBBIX YETHIPEX MOJIEKYJT BOJbIL:

Q=-280 x/Ix

3) [Ipu t = 250°C npoucxoaut noreps 7,22% macchl.

M (motepu) =250 * 0,0722 = 18,05 r/monb = 1M (H,0)

CrnenoBaTenbHO, TPOU30IILIA TOTEPS TOCIETHEN MOJIEKYJIbI BOIBI.

CuSO, *H,O0 —*CuSO, + H,0 — 57x/Ix

4)  Tpwm t=770°C npoucxoaut noreps 14.74% macchi.

M (motepun) =250 * 0,1474 = 36,85 r/moinb, = 0.46 M(SO3)

CuSO, —»0.54CuS0O,+0.46 SO3 +0.46Cu0O — 82k /Ix

5)  TIlpm t=825°C npoucxoaut moteps 16.38% macchwr.

M (morepu) = 250 * 0,1638 = 41 r/momb, = 0.51 M(SOj)

0.54CuSO;  — 0.03CuSO, + 0.51 SO; +0.51Cu0O — 91k/Ix

TemnoBoit 3 (deKT OTprIBa MOJIEKYJIbI CEPHOTO Ta3a:

Q=— 179 ]Ix

6) ITpu t ot 900°C no 1000°C macca He meHsach. B octatke — 32,85%

OT MEePBOHAYAILHON MACCHI.

M (ocrtatka) =250 * 0,3285 = 82 r/monbs = IM(CuO)

BoiBoja: B X071€ JaHHOM pabOTHI M3YYEHBI TAKUE TEPMUUECKHE METO/Ibl aHa-
Jn3a Kak TepMorpaBuMeTpus u auddepeHnaibHO-CKaHUPYIOIIas KaJIOPUMETPHUSL.
Ha ocnoBannu TI' u JICK mpou3BeaeHO OTHECEHHE BCEX MPOUCXOIAIINX PEAKIUN
K SHIOTEPMUYECKHM M PACCUMTAHE MX TEIIOBBIC (D(PEKTHI.

pH-meTpus

Meron ocHoBaH Ha u3mepeHuu pH pactBopoB. pH-metp - npubop s u3-
MEpeHHs] BOJOPOJHOTO mokazarens (rmokasarens pH), xapakTepusyoomero akThB-
HOCTh MOHOB BOJIOPOJIa B PaCTBOPAX, BOJE, MUIIEBON MPOIYKIIMU U ChIPhE, 00bEK-
Tax OKPYXAIOLIECH Cpelbl U MPOU3BOJCTBEHHBIX CHUCTEMAX HEMPEPHIBHOIO KOH-
TPOJISL TEXHOJIOTUYECKHUX MPOLIECCOB, B TOM YHUCIIE B arPECCUBHBIX cpeaax. B wact-
HOCTH, pH-MeTp nmpuMeHsieTcs sl anmnapatHoro Mmouutopunra pH pactBopos pas-
JIeJICHUs ypaHa U IUTyTOHUS, TJie TpeOOBaHUS K KOPPEKTHOCTH MOKAa3aHUM armapa-
Typbl 0€3 €€ KaTuOPOBKU UYPE3BBIUANHO BHICOKH.

Lenwb: onpeaenuts KoHeHTpamuio MDA (MeTuaMuHudTanoma-1) ¢ mo-
MoIIbI0 pH-METpruyecKoro u TEpMOMETPUUECKOTO TUTPOBAHMUSL.

CranmapTu3zainus pacTBOpa CEpHOM KUCIOTHI KUCIOTHI IO Oype

O6bem KMcaoThbl pH Temnepatypa

0 9,32 25,9
0,5 9,16 26,7

1 8,89 27,7
1,5 8,64 27,7
1,7 8,52 27,7
1,9 8,41 27,7
2,1 8,28 27,7
2,3 8,13 27,8
2,5 7,95 27,8
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2,6 7,88 27,8

2,7 7,75 27,8

2,8 7,67 27,8

2,9 7,56 27,8

3 7,28 27,8

3,1 7,08 27,8

3,2 6,48 27,8

3,3 3,33 27,8

3,4 2,99 27,8

3,5 2,81 27,8

4 2,34 27,8

4,5 2,16 27,8

5 2,04 27,8
10
9
8
7
6
s
4
3
2
1
0

0 1 2 3 323 4 5

OO0BEM KHUCIIOTHI

Na,B,0;-10H,0 + H,SO, = 4H;BO; + Na,SO, + 5H,0
V.,=3,23 mn
Cenn=C6*V6/V e =0,1%50/3,23=1,548 H
Omnpenenenue M/IDA no cepHoii Kucinore
BCIIIECCTBO: ' CH»-CH»-OH mm CsHq3NO,
CH3-N
~CH,-CH»-OH




M=119 r/monb
V=0,1 1

p=1,03 r/em’

M-z =30-40r
Ng-5a=0,25-3,4 MOJIB/TI
V=10 mu1 (MJIDA)
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O0BeM KHCIIOTHI pH Temmeparypa
0 9,5 24,6
1 9,37 26,8
2 9,23 28,4
3 9,09 30
4 9,01 31,1
5 8,93 32
6 8,84 32,8
7 8,76 33,3
8 8,66 33,9
9 8,56 34,3
10 8,44 34,8
11 8,31 35
12 8,13 35
13 7,84 351
14 6,93 35,2

14,2 5,45 34,9
14,4 4,56 34,6
14,6 4,06 34,1
14,8 3,68 33,8
15 3,33 33,4
16 2,60 33
17 2,29 32,4
18 2,10 31,9
19 1,97 315
20 1,87 31,1
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OO0BEM KHCIIOTHI

(C2H4OH),N(CH3) + HS0,4 = [(C2H40H),NH(CH3)].SO,4
N3 rpadukoB HaiieH S5KBUBaJEHTHBIN 00beM: V,=14,3 M
Pacuet konnentpamnuu MJI9A B pactBope:

Camia=Vs ¥ Coordl Vayma=14,3%1,548/10=2,214 H
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Pacuer npouentHoro coaepxanust MDA B pactBope:
Mayia= YV FC*M=0,1%2,214*119=26,35 1
Mp-pa= V*p=103 ©
© = (Mayuaa / Mp-pa )*100% = (26,35/103)*100% = 25,6%

OtBet: ® (MIIDA) = 25,6 Yopacc.

BeiBoa: pH-MeTpuueckoe U TepMOMETPUUECKOE TUTPOBAHUS SIBISIOTCS d(]-
(beKTUBHBIMU (DU3UKO-XUMUYECKUMU METOJaMU OIpE/ICNICHUs] aKTUBHOCTU MOHOB
BOJZIOPOJIa B PAcCTBOpPE, YTO MO3BOJSET ONPEACNSITh KOHIICHTPAIMU paboyux pac-
TBOPOB.



