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Pa6ouast mporpamma gucrurinasl [IPAKTUKYM 110 ®U3NYECKOM XUMMMU cocrasnena B
COOTBETCTBUU ¢ (efiepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO 00-
pazoBanus (PI'OC BO) no nanpasnenuto nmoaroroBku 04.03.01 Xumust (ypoBeHb OakanaBpua-
Ta).

Pabouyto nmporpaMmy coctaBui: )
H.B.enbaeuios, npodeccop kapeaps! Gprusneckoi xumuu %/
J-p XMM. HayK, JIO1I. .

PaGouas nporpamma guctmminael IPAKTUKYM 10 ®PU3NMYECKOM XUMMUMU yrBepskaena
Ha 3acefaHuu Kageaps! puszndeckoil xumun npotokon Ne 11 or 20 mas 2041 r.
3aBenytromnuii kageapoit pusndeckoi xumun B.W.3a00momkuit ‘

i

Pabouas mporpamMmma oOCy>k/1eHa Ha 3aceannu Kadeapsl (BeITycKaromei) o0miei, Heopranuye-
CKOM XMMHHU ¥ WH()OPMAITMOHHO-BBIYHCIUTEIBHBIX TEXHOJIOTHI B XuMuu potokoa Ne 10 ot 17
Mmast 2021 1.

3aBenyromiuii kadeapoil (BBITYCKArOIICH)

o011eil, HeopraHMYeCcKON XUMUU U HHPOPMAITTOHHO-BBIYMCIUTEIbHBIX TEXHOJIOTHI B XUMUU
JIOKT. XMM. Hayk, npodeccop H.H.Bykos ?
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YTBepkIeHa Ha 3aceJaHuU Y4eOHO-METOANYECKON KOMUCCHH (DAKVIETETa XUMHH U BHICOKHX
TEXHOJIOTHI mpoTokos Ne 7 ot 24 mas 2021 r. <
[Tpencenarens YMK dakynbrera, A.B.becnanos //// o~

e

PenenseHTnr:

C.II. douenko, npodeccop Kapeapbl OpraHUIECKOr, GU3NUECKON U KOJJIOMIHON
xumun @I'BOY BO «KybaHckuil rocy1apcTBEHHbIH arpapHblii yHUBEPCUTET», A-P. XUM. HAYK.

B.N. 3enenos, nouneHT kadenpsl obuiel, HeOpraHMUYECKOH XUMUM U UH(pOpMalu-
OHHO-BBIUMCIUTENBHBIX TexHoJoruil B xumuu PI'BOY BO «KyOaHCkHil rocyaapcTBEHHBIN
YHUBEPCUTET», KaHJ. XUM. HayK.



1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI

1.1. Heab AucUMIUIMHBL. GOPMUPOBAHUE y CTYACHTOB HABBIKOB MPAKTUYECKOTO HCCIIe-
JIOBaHUS B 00J1aCTH (PU3NIECKON XUMHH.

1.2. 3agaun AMCUMIUIMHBI: OCBOCHUE HABBIKOB MPAKTHYECKOTO HMCCICIOBAaHUS B 00Ja-
CTH (PU3NYECKON XUMHUH.

1.3. MecTO JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTeILHON NPOrpaMMbl

HuctmmumHa «lIpakTukym 1o (GuU3M4ecKoil XMMHUW» OTHOCHTCS K O0s3aTeIbHOM 4YacTu
broka 1. Jlucuumiuael (Moxynu) yueOHOro miaHa. B cooTBeTcTBUM ¢ pabouynM y4eOHBIM IIa-
HOM JUCITUIUIMHA U3y4aeTcs Ha 3 Kypce. Bu mpoMexkyTOYHOM aTTeCTalluu: 3a49ET.

Nzyuenuto aucuurnbl «IIpakTukym no Gpusndeckoit XMMHUM» MPEALICCTBYET U3yUCHHE
nucuuriuH «HbopMamoOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH M aHallu3 JIaHHBIX», «Mare-
MaTuka», «BBenenue B repmonHaMuky», «Heopranuueckas xumus», « Pusuka», « AHaIuTH4e-
CKasg XUMHUs». JlaHHas TUCHUIUIMHA SIBISIETCS IpeIIecTByomel it qucuumind «Kommougnas
XUMUSD», « BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS.

1.4 IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeIbHOM NPOTrPaMMbI

N3ydyenne maHHON ydeOHOW JHMCUIUIUIMHBI HAINpaBJICHO Ha (GopmupoBaHue y oO0ydaro-
LIMXCS CIIEAYIOIINUX KOMIIETCHLUNI:

KOZL 1 HAMMCHOBAHUC I/IH[[I/IKZ),TO}Z)Bf’< JOCTHUXKCHU

PesynbTaTel 00yueHus 0 JUCIUILTUHE
KOMIETEHI[UU

OIIK-2. CriocoOeH mpoBOIUTE ¢ COOIIOACHUEM HOPM TEXHHUKH 0€30IIacCHOCTH XUMHUYECKUH IKCIIEPUMEHT, BKITIO-
yasi CHHTE3, aHaJIN3, U3yUYEHHE CTPYKTYPHI M CBOWCTB BELIECTB M MAaTEPHAJIOB, UCCIIEIOBAHHE IPOLECCOB C HX
y4acTHEM

HOIIK-2.1. PaboTaeT ¢ XUMUYECKAMH BeIIe- 3HaeT HOPMBI TEXHHKH 0€30IacHOCTH IpU paboTe ¢ XHMHU-
CTBaMH C COOIOJICHNEM HOPM TEXHHUKH 0e30Tac- | YeCKMMHM BEIECTBAMHU.
HOCTH. YMeer paboTaTh ¢ XUMHYECKHMH BEIIECTBAMH C cOOIOzE-

HHEM HOPM TE€XHUKH 06€30I1acCHOCTH.
Brnageer mpaBunamMu paboThl ¢ XUMHUYECKAMU BEIIECTBAMH C
co0JII0/IeHNeM HOPM TEXHHMKH 0€30MacHOCTH.

NOIIK-2.2. CuHTe3upyeT BellecTBa U MaTepHua- 3HaeT TeopeTUYECKHe OCHOBBI METOJIOB CHHTE3a BEIIECTB U
JIBI Pa3HOM MPUPOIBI C UCTIONB30BAaHIUEM UMEI0- MaTepualioB pa3sHOH NMPHUPOABI, HCCIEIOBAHUS TPOLECCOB C
IIUXCSI METOMK. HX YYaCTHEM C MCTOJIb30BAHHEM UMEIOIINXCS METOAUK.

YMeeT CHHTE3UpOBAaTh BEIIECTBA U MaTepHalbl pa3HON MpHU-
POIbl, UCCIENOBATh MPOLECCH C UX Y4aCTHEM C HMCIONb30-
BAaHMEM MMEIOLINXCS METOIHK.

Braneer MerogaMu CHHTE3a BELIECTB M MAaTEpHAIOB Pa3sHON
HOPUPOBI, UCCIEN0BATh MIPOLECCHI C UX YYaCTUEM C UCTIONb-
30BaHMEM HMEIOLIUXCSI METOIUK.

2. CTpyKTYypa M cofepKaHue M CIUIIIHHbI
2.1 PacnpenesieHue Tpy10€MKOCTH JUCHHUILIMHBI 110 BUAaM padoT

O6mrast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisgeT 15 3au.en. (540 gacoB), ux
pacnpeneneHue MO BUJAaM pabOT MPEACTaBICHO B TaONUIE (011 CMYyOeHmos
0D0).

Bun yuebnoii paboThI Bcero Cemectpsbl
4acoB 5 5
KonrakTtHasi pa6oTa, B TOM YHCIe 204,4 102,2 102,2
AyauTopHbIe 3aHATHS (BCEro) 204.4 102,2 102,2




3aHaTus JICKITMOHHOI'O THUIIA

JlaGopaTopHble 3aHATHS

204

102 102

3aHATHuA CCMHHAPCKOI'O THUIIA (CGMI/IHapBI, IMpaKTHU4C-

CKHE 3aHSITHS)

Nuas koHTakTHas padora:

KonTponbs camocrositenbaoi padotsl (KCP)

[Mpomexxyrounas arrecranus (MKT)

0,4

0,2 0,2

CamocrosiTesibHasi padoTa, B TOM YHCJIE

47,6

5,8 41,8

[TpopaboTka yueOHOTO (TeOpEeTUIECKOro) MaTepuana

26

10 16

Brimonmnenne WHIWBHUYAJIbHBIX 3aIlaHI/If/'I (HOI[FOTOBKa

COOOIICHUH, TPEe3EHTAIUI )

Pedepar

[ToaroroBka Kk TEKyIIEMy KOHTPOJIIO

KoHnTtpoJs:

IToaroroBka Kk 9K3 aMCHY

O0mas Tpy10eMKOCTb yac.

252

108 144

B TOM YHCJIe KOHTAKT-
Hasi paboTa

204,4

102,2

102,2

3a4. ¢

2.2 CTpyKTypa IMCOHILIHHbI:

Pacripenenenuie Bu10B yueOHOM paOOThI U UX TPYJIOEMKOCTHU O pa3/iesiaM JUCIMIIIUHBI.
Pasnernsl (TeMbl) IUCIMILIMHBL, H3y4aeMble B 5 cemectpe (o4Hasi hopma oOyueHusl)

Ne KonnyecTBo yacos
pas- HaumenoBaHue paznienoB (Tem) AyRuTOpHas Brieay muroprias
fena Bcero abora paborta
J 13 | JIP CPC
1 TepMonrHaMuka XUMHUYECKOTO 36 34 0 0 9
paBHOBECHS
2 ®a30BbIe PABHOBECHS 36 34 0 0 2
3 TepmoauHaMuKa pacTBOPOB 35,8 34 0 0 1,8
Bcezo: 107,8 | 102 0 0 5,8
Pas3ernsl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 6 cemectpe (ouHast hopma 00ydeHHs)
KonnuaecTBo yacos
No A B
pas- HawnmenoBanue pasnenon y/UTOpHad HeayuTopHas
fena Bcero abota pabota
J I3 | JIP CPC
4 DICKTPOXUMHUS 73,8 52 0 0 21,8
5 Xumuueckasi KHHETHKa 70 50 0 0 20
Bcezo: 143,8 | 102 0 0 41,8
Hmozo no oucuyunnune: 2516 | 201 0 0 47,6

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTtopHbie 3aHs-
tusi, CPC — camocrositenbHast paboTa CTyAeHTa
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2.3 Coaepxxanue pa3aeaoB JUCHUIIHHBI:

2.3.1 JlaGopaTopHble 3aHATHS

®opMa TeKyIIero
KOHTPOJIA

1 3 4

1. [Xumuueckoe paBHOBecue. M3yueHne XumMuieckoro papHoBecus |JIP

B TOMOI'€HHOM CUCTEME.
M3ydyeHue paBHOBECHS TOMOT€HHOW PEaKIMU B paCTBOPE. JIP
OnpeneneHne KOHCTaHThl HOHOOOMEHHOTO PaBHOBECHSI. JIP
4. |®a3oBoe paBHOBecue. M3yueHne paBHOBecHs KUAKOCTh — rap B|JIP
JBYXKOMIIOHEHTHOM CHCTEME.
5. |W3yudeHune B3aMMHOM pacTBOPUMOCTH KUJIKOCTEH B IByXKOM-  |JIP
IIOHEHTHOM CUCTEME.
6. |M3ydeHue paBHOBECHS B TPEXKOMIIOHEHTHOH CHCTEME. JIP
7. |WccnegoBaHue pacTBOPOB CUJIBHBIX M CIA0BIX 3JeKTpoiauToB  |JIP
KOHJIYKTOMETPUYECKUM METOJOM.
8. |Onpenenenve pacTBOPUMOCTH U MPOU3BEACHUS pacTBopuMocTu |JIP
TPYIHOPACTBOPUMOM COJIM 110 YAEIBHOU AIEKTPOIPOBOJIHOCTH.
9. |M3mepeHue dncen IepeHoca HOHOB B pacTBOpe MetojoMm ['ut- |JIP

Ne Haumenosanue nabopaTopHbIX paboT

N

w

topda.

10. |Onpenenenue ko3pdunuenra quddysuu B cucreme HO — JIP
NaCl.

11. |OnexTpoaBmkymue cuibl. OnpeaencHue NoTeHIMAI0B OT- JIP

JeNbHBIX 371eKTpo10B, DJIC raibBaHUYECKUX LENeH.
12. [U3mepenne temnepatypHoro kodddunmenra 3/IC ransBanu- |JIP
YECKOI'0 3JIEMEHTa M pacyeT TePMOJIMHAMUUYECKIX BEJINYHH.
13. |Onpenenenue k03 PuIMeHTa AaKTUBHOCTH COJISIHON KUCIOTHI  |JIP
14. | Xumnueckas kuHeTrnka. Onpenenenue KOHCTaHThl ckopoctu  |JIP
WHBEPCHH Caxapo3bl.
15. |MccnenoBanne KWHETUKU paCTBOPEHUS MaJOpacTBOPUMBIX Be- |JIP
IIECTB.
16. |Onpenenenue nopsaka peakiiMu OKHUCICHUS HOTU1-HOHOB JIP
MOHAMM TPEXBAJIEHTHOTO XKeJle3a.

[Tpumeuanue: JIP — naGopaTopHas pabota

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHUs JJIsl CAMOCTOATEbHOH padoThl
00y4arouUXCcH Mo JUCUMILIMHE (MOTYJII0)

[TepedyeHs yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCITUTIITAHBI
Ne Bun CPC T10 BBHIMOJIHEHUIO CAMOCTOSITETILHON paboThI

1 2 3

1 |[Ipopabotka yuebnoro (1. [TonoBa, A. A. ®usnueckas Xxumusi [ DIEKTPOHHBIN pecypc] :
(TeopeTudeckoro) mate- |yuebHoe mocodue / A. A. Ilomosa, T. b. ITomnosa. - Cankt-
puana [TerepOypr : Jlans, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (M3HUECKON XUMUU: yueOHOE TTOCOOUe IS CTY ICH-
TOB By30B (B 2 4.). U. 1. Teopus. B.B. Epemun u np. M.:
BMHOM. Jlabopatopus 3Hanuii. 2013.
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3. OcHOBBI (PM3UYECKON XUMHH: Y4eOHOE TOCOOUe s CTYACH-
TOB BY30B (B 2 4.). U. 2. 3amaun. B.B. Epemun u ap. M.:
BMHOM. Jla6oparopus 3nanuii. 2013.

4. duznyeckas XuMus [ DIEKTPOHHBIN pecypc] : yaeOHOoe moco-
oue / I'. B. Bynunopoga, 1O. I'. Tansmeraunos, X. M. Spories-
ckas, B. I1. bapabanoB ; MunuctepcTBo 00pa3oBaHus U HAYKH
Poccun, @enepanbHoe TOCYAapCTBEHHOE OI0KETHOE 00pa3oBa-
TEJNbHOE YUPEKICHHE BBICIIETO MPpodeccnoHalbHOTO 00pa3oBa-
ausa Kaszanckuil HaoOHAIBHBIN UCCIICIOBATEIHLCKUI TEXHOIOTU-
yeckui ynupepcuteT. - Kazanb : MU3n-so KHUTY, 2012. - 396 c.,
ui. - http://biblioclub.ru/index.php?page=book&id=258360

5. MeTtoauueckie peKOMEHIalluy K OpraHu3aliu ay JUTOPHON U
BHEAYJJUTOPHOH (CaMOCTOSTENbHON) pabOTHI CTYIEHTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

2 |[ToaroroBka K BBIIIOJIHE-
HHUIO 1a00PAaTOPHBIX pa-
oot

Meronuueckue pEeKOMEHJAMU K OpPraHu3alud ayJAUTOPHOU M
BHEAyJIUTOPHOHN (CaMOCTOSITENIbHOM) pabOThl CTYAEHTOB: METO-
mnaeckne ykazanus / coct. T.I1. Cropoxenko, T.b. TlounHok,

A.B. becnianos, H.B. Jlo3a. — Kpacunonap: KyGauckuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeTOINYeCKHe MaTepHalibl JUIsl CAMOCTOSTENIBHONW PabOThl OOYYaIOLIMXCS W3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAaHHBIX K OTPAHUYCHUSM HX 370POBbS M BOCHPHUSATHS WH(OPMAIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IIe4yaTHOM (popme yBeIHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOI'O TOKYMEHTA.
JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.
JlaHHBIN TepedyeHb MOKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHIEHTa 00y-

YaroInuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jlisa popmupoBaHus NpopecCHOHATbHBIX KOMIETEHIIMN B MTPOLIECCE OCBOCHUSI Kypca HC-
MOJIb3YETCSl TEXHOIOTHS POo(heCcCHOHATBFHO-PA3BUBAIOIIIETO 00YUeHUS, TPeycMaTpUBAIOIas He
TOJIBKO Tepefadyy TEOpPEeTHUUYECKOTo MaTepuaina, HO M CTUMYJIHPOBAHHE MO3HABATEIBHBIX JEH-
CTBUHM CTyJIeHTOB. B pamkax mabopaTOpHBIX 3aHATUN MPUMEHSIOTCS METOJbI MPOEKTHOTO 00Y-
YEeHHUsI, UCCIIE0BATEIHCKUE METO b, METOJ KOHKPETHBIX CUTyalluid. B mporecce camocTosTenb-
HOM JIeATENBHOCTH CTYACHTHI YIITyOJSIOT M pacCHIMPSAIOT TEOPETHUECKUE 3HAHUS.

21.]'[5[ JUI ¢ OrpaHUYC€HHBIMH BO3MOXXHOCTAMH 3O0POBbA MPEAYCMOTPECHA OpPraHu3anunsa
KOHCYJBTAINI C UCMOJIb30BaHNUEM DIIEKTPOHHOUN TOYTHI.

Komnu-
Bup 3anstus Hcnons3yeMbie ”HTEpaKTUBHBIE 00pa30BaTEIb-
Cemectp YECTBO
(JIP) HBIE€ TEXHOJIOTHUHU
4acoB
5 JIP Becensl 10
Pazbop curyanuit 25
Pabota B ManbIx rpynmnax 10
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6 JIP becennl 10
Pa36op cutyarnmit 25

PaboTa B MaJIbIX Tpynmax 10

Hmoeo: 90

4. OueHo4YHbIE CPeCTBA JJIS TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH M NMPOMEKYTOYHOM
arrecTaluu
4.1 ®oHJ OLIEHOYHBIX CPEACTB I POBeAeHNs TeKYyLlel aTTecTaluu

4.2 DoHJ OLIEHOYHBIX CpeacTB 1Jisl IPOBEACHUS leOMG)l(yTO‘lHOﬁ aTreCcTanuu

BOHpOCBI AJId TIOATOTOBKHU K 3a4€CTy

XuMudeckast TEpMOAMHAMHKA

1.  Yro Ha3piBalOT U3MeHeHueM >Hepruu ['md6ca u suepruu ['enbmrosbia B XUMHUECKON pe-
akuuu? 3aueM BBOJUTCS XMMHUYECKas IepeMeHHas?

2. 3anumuTe yaBHEHHME M30TepMbl xumuueckod peakiuu Banrt-I'odda. Kak onpenenuts
HaIlpaBJICHUE CaMOIIPOU3BOJILHOTO MPOTEKAHUS XUMHYECKOM PEaKIIMU 110 Ha4aJIbHOMY CO-
CTaBy PEaKIMOHHON cmecu?

3. CdopmynupyiiTe 3aKOH NEHCTBYIOMMX Macc. Kakue M3BECTHBI BHUJbI KOHCTAHT PaBHOBE-
cusa? YKaxXuTe CBSI3b MEX]1y HUMHU.

4, Kak paccuuThIBatoTCsI KOHCTaHTBI PABHOBECHS] XMMUUYECKHX PEAKIUN C MCIIOJIH30BAHUEM
TaOJIMI CTAaHAAPTHBIX 3HAUCHUN TEPMOJAUHAMUYECKUX PYHKIIMIA?

5. Kak KOHCTaHTBl XMMHUYECKOW pEaKIMM 3aBUCAT OT TeMIlepaTypbl? 3amuIIuTe ypaBHEHUE
n300apbl (M30XOpbl) XUMHUECKOW pEaKIMM, MOSCHUTE BCE BEIUYMHBI, BXOIAIIUE B ITH
YpaBHEHUS.

6. Kak ypaBHeHHe M300apbl U M30XOPHl XMMHYECKON pEaKIMH CBS3aHO C MpHUHIUIOM Jle-
larense?

7. TlosicuuTte, KaK paccuuMTaTh KOHCTAaHTY PaBHOBECHsS] XMMHUYECKUX DPEAKIHH, HCIONb3ys
ypaBHEHHE U300aphl UITH U30XOPHI.

8.  Ilosicuure pacuéT M3MEHEHHs SHTAJBIIHMU, BHYTPEHHEH SHEPTUU M SHTPONUHM B XUMHYE-
CKOH peaklliy ¢ UCMOIb30BaHUEM YPABHEHUS N300apbl U U30XOPbl XUMHUUECKOMN peaKIIiH.

9. Kak ob1iee gaBieHne peakiMOHHON cMecH BIHsET Ha e€ cocTaB?

10. Kak paccunTarh paBHOBECHBIH COCTaB PEAKIIMOHHOW CMECH TTO0 KOHCTAHTE PAaBHOBECHS?

@Da30BbIE pABHOBECHS

11.TTosicHuTe OCHOBHBIE IOHATHSA: (a3a, KOMIIOHEHT, cTeneHu cBoOoasl. ChopMynupyiTe ycio-
BHE MEX()a3HOTO paBHOBECHSL.

12 Tlosicaute npaBuio ¢a3 I'mb66ca. Kak ero BeiBecTH, HCIONB3ysl TepMOAMHAMUKy. Kak kiac-
CUPHUIHIPYIOT TeTEPOTEHHBIE CHCTEMBI?

13.M3006pa3ute ¢a3zoBbie quarpaMMbl OJHOKOMIIOHEHTHBIX CHCTEM (BOJa, cepa, JTUOKCH] yTIie-
pona). Jlaiite K HUM HEOOXOMMBIE TTOSICHEHUS.

14.Kak Ha OCHOBE TEpMOJIMHAMUKHU BBIBOAATCA ypaBHeHue Knaneilpona u ypaBHeHue Kia-
neiipona — Kiaysuyca?



15.Kak paccuuTaTh C ucmonb3oBaHueM ypaBHeHud Knaneipona, Knamelipona — Kiayswmyca:
JlaBJICHUE TIapa HaJ KUIKOW U TBEpIOU (a3ol, Temreparypy IUIaBICHUS MPU 3aJaHHOM JIaB-
JIEHUHU, U3MEHEHUE SHTAIBINU IIpU (a30BoM nepexoe?

16.ITosicauTe a3oByrO AMArpaMMy COCTOSHUS JBYXKOMIIOHEHTHON CHCTEMBI «T — » C DBTEK-
THKOH.

17 TlosicuuTe (a30BYIO AMArpaMMy COCTOSIHUSI ABYXKOMITOHEHTHBIX CHCTEM «T — » C HEOrpa-
HUYEHHOW PacTBOPUMOCTHIO KOMIIOHCHTOB B JKHIKOM M TBEPJOM COCTOSHHUM. PazneneHue
cMecel METOIOM 30HHOU IIJIaBKHU.

18.I1osicHuTe (1)330By1-0 JuarpaMmmy COCTOAHUSA ABYXKOMIIOHCHTHBIX CHCTEM «T — K» C OT'paHH-
YEHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B TBCPJAOM COCTOSHHUU.

19.1TosicauTe (ha3oByro nUarpaMmy COCTOSIHHS JBYXKOMIIOHEHTHOM CUCTEMBI «T — X» C KOHIPY-
SHTHOW TOYKOU IJIABJIEHUA.

20.ITosicuute (pa3oByr0 IuarpaMMy COCTOSIHHS JABYXKOMIIOHEHTHOW CHCTEMBI «T — JK» C MHKOH-
TPYSHTHOHN TOUYKOU IIJIABICHUS.

21.ITossicHuTe (1)&30By1-0 AuarpaMmmy COCTOSHHSA JABYXKOMIIOHCHTHBIX CHCTCM <«CGK — ID» C HEOT'pa-
HUYCHHOU PACTBOPUMOCTBIO KOMIIOHCHTOB B ) KUAKOM COCTOSAHHHU. A3COTpOHHI>IC CMECH.

22.Kak mpou3BOANTCS pa3/ielieHue BEUIECTB MyTeM MeperoHku. B uem pasnuuue npocroit nepe-
TOHKH, TpOOHON NEPEroHKH, peKTuuKkanun?

23.Ilosicuute a3oByI0 JUarpaMMy COCTOSIHMS JBYXKOMIIOHEHTHBIX CHCTEM «XK1 — JK2» C Orpa-
HUYEHHON paCTBOPHUMOCTBIO B KUIKOH (asze.

24.Tlosicuure mpocTeinyio (a3oByl0 AUAarpaMMy COCTOSIHUS TPEXKOMIIOHEHTHBIX CHUCTEM «T —
#». Tpeyronbauku 'n60ca u Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHOM cHUCTEME.

25.ITosicaute HpOCTeI\/'IH_IYIO (1)3.30By10 anarpaMmmy COCTOSTHUS TPEXKOMIIOHCHTHBIX CUCTEM (K1 —
x2» C OFpaHquHHOﬁ PaCTBOPUMOCTBEIO KOMIIOHCHTOB B JKUJIKOM COCTOSIHWH.

26.Kakum ypaBHEHHEM ONMCHIBACTCS paclpeleIeHue TPEThero KOMIIOHEHTa MEXTy IByMs JKUJI-
kuMHu (azamu? OT yero 3aBUCUT K03 PuumeHT pacnpeaeneHus? Kak mpoBoaUTCs BbIEIEHNE
KOMIIOHEHTa U3 pacTBOpa METOJOM JKCTpakuuu? Yem pasnuuaroTcs OJHOKpaTHas 3KCTPaK-
WS U JpOOHast SKCTPAKITHS?

TepMoauHaMuka pacTBOPOB

27.IlpuBenuTe NpuUMep TEepPMOAMHAMHYECKOM Kiaccudukauuu pactBopoB. Kakue pacTBOpbI
HA3bIBAIOTCS UACATBHBIMU, IPEIEIbHO Pa30aBIEHHBIMU U HEUI€aIbHBIMU?

28.Kakue BeTMYMHBI HAa3bIBAIOTCS MapIHATBLHBIMU MOJIbHBIME BennurnHamu? Kak ux ompemens-
I0T U3 ONBITHBIX AaHHBIX? [losicHute rpaduueckre MeToabl (METOJI, OCHOBAaHHBIA HAa OCHOB-
HOU (opMyJie /Ui naplualbHOW MOJBHON BETMYMHBI U METOJl oTpe3KkoB). [losicHute anamu-
TUYECKUI MeTo]l (10 M3BECTHOM 3aBUCHMOCTH COOTBETCTBYIOIETO CBOMCTBA pacTBOpa OT KO-
JIMYECTBAa KOMIIOHEHTA B PACTBOPE).

29.3aBHCHMOCTH JIaBJICHUS HACBIIICHHOTO ITapa PaCTBOPUTENS HaJ PACTBOPOM OT MOJIBHOH JOJTH
pacTBopeHHOro BemlecTBa. 3akoH Payns. Kak paccunTaTh MOJSIpHYIO Maccy pacTBOPEHHOTO
BEILIECTBA C MMOMOIIbBIO 3aKoHa Paymnsa?

30.3aBUCHMOCTD JIaBJIE€HHUS HACHIIIEHHOTO Mapa JETy4ero pacTBOPEHHOI0 BEIIeCTBA Ha/l pacTBO-
POM OT €ro MOJIbHOM J10J11 B pacTBope. 3akoH ['eHpu.

31.Kak paccuuTarh aKTUBHOCTU M KO3(PPUIIMEHTH aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payins u ['enpu.



32.Kak paccuMTarh MnapiuajbHyI0 MOJBHYIO BEIMUYHMHY KOMIIOHEHTa B PAcTBOPE MO M3BECTHOU
3aBUCHMOCTH MaplUaIbHON MOJBHOM BEJIMYUHBI APYroro KOMIIOHEHTa OT €r0 MOJIBHOM JI0JIH
B pacTBOpE.

33.00bscHUTE C TOYKH 3PCHUS TEPMOIMHAMUKH, [TOYEMY TeMIlepaTypa Havajia KPUCTAIUTH3AUN
pPacTBOPUTEIIA U3 PACTBOPA 3aBUCUT OT MOJISIIBHOM KOHLIEHTPALMK PACTBOPEHHOTO BEIIECTBA
B IpeJenbHOo pa3daBieHHOM pactBope. Kpuockomuyeckuii s ¢exrt. Kak paccunrats Mosp-
HYI0 MacCy pacTBOPEHHOI'O BELIECTBA C MOMOILBIO KPUOCKOIIUU.

34.00BsICHUTE C TOUKH 3PEHUS] TEPMOJUHAMUKH, IOYEMY TeMIIepaTypa KUIIEHHUsI pacTBOPA 3aBH-
CHT OT MOJISUIbHOM KOHIIEHTPAIl[Md PAacTBOPEHHOI'O BELIECTBA B MPENCIbHO pa30aBICHHOM
pactBope. D0ymmnockonuueckuii agdexr. Kak paccuntars MOISIPHYIO MacCy pacCTBOPEHHOTO
BEI[ECTBA C HOMOILBIO Y0YJUTHOCKOIHH.

35.00BsICHUTE C TOYKU 3PEHUSI TEPMOJUHAMUKHU, TIOYEMY OCMOTHUYECKOE JAaBJICHHE MPEAEIbHO
pa30aBIEHHOTO PacTBOpa 3aBHCUT OT €ro KoHleHTpauuu. Y paBHenue Bant-I'opda. Kak pac-
CUMTATh MOJIAPHYIO Maccy pacTBOPEHHOI'O BELIECTBA C TIOMOIIbIO U3MEPEHHSI OCMOTHYECKOIO
JIaBJICHUSI PacTBOPA.

36.00bBsCHATE C TOYKHU 3PCHHS TEPMOTUHAMUKH, TIOYEMY TEMIICPaTyphbl HadaJla KPUCTAILTN3AIHA
KOMIIOHEHTa U3 PacTBOpa 3aBUCUT OT MOJBHOM JOJM BTOPOTO KOMIIOHEHTa B pacTBope. llo-
SICHUTE BEJIMYMHBI, BXOIA1IKHE B ypaBHeHue Lpenepa.

DIIEKTPOXUMUS

37.CpaBHUTE XUMHYECKUH M 3JICKTPOXUMHUYECKUI CIIOCOOBI OCYIIECTBICHHUS OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHOM peakiuu. M3 uero cocTouT 3JIeKTpOXUMMYECKas 1IeNb U €€ KOMIIOHEH-
ThI? Kakoil paznen ¢pusnyeckoil XMMUN Ha3bIBAIOT TEOPETUUECKOH AnekTpoxumuen? HazoBu-
T€ €€ pa3JelIbl U YKaXUTE €€ CBA3b C 3aladaMy NIPUKIIAJHOMN 2JIEKTPOXUMUH.

38.Kak mpoucxoamyno pa3BUTHE NPEACTABICHUH O CTPOCHHH PACTBOPOB DIIEKTPOIHTOB
(T.I'potryc, M.®apaneii, C.Appennyc). [losicHuTe OCHOBHBIE TIOJIOKEHUS TEOPUU AppeHUY-
Ca; YKaXXUTE HEAOCTATKU 3TON TEOPHH.

39.Kakue BenWYMHBI HA3bIBAIOT SHEPTUEH KPUCTATUIMYECKOM PEIIeTKH U YJHEPTHUEH CObBaTaI|H.
Kakyro posib urpaer MOH-IUMNOJIBHOE B3aUMOJECHCTBUE B YCTOMUYHUBOCTH PACTBOPOB JJIEKTPO-
JIUTOB.

40.Kak ¢ TOYKH 3peHHs TEPMOJAMHAMHUKHU OIHCHIBACTCS MOH-HOHHOE B3amMmoJeiicTBue? Kakyto
BEJIMYMHY Ha3bIBAIOT CpeAHEN aKTUBHOCTBIO M CpelHUM Kod(duimenTom aktuBHocTtu? Kak
OHM CBSI3aHBI C aKTUBHOCTHIO U KO3 (DULIMEHTAaMU aKTUBHOCTHU OTJEJIbHBIX HOHOB?

41 .IlepeuncnuTte OCHOBHBIE JomymieHust Teopun [ebas — XroKkkens; MmosicHUTe UX (HPU3nYecKuii
cMmbIca. Uto Takoe noHHast atMocdepa? 3anummnTe ypaBHeHUs i1 Ko (ULMEeHTa aKTUBHO-
CTH B IIEPBOM, BTOPOM U TpeTheM NpubImkeHun Teopun Jlebas — XioKkens, HOICHUTE BelU-
YUHBI, BXOSIINE B 3TH YPABHEHHUS.

42 B xakux cucreMax Bo3HHMKaeT Auddy3noHHbIH noTeHuuan? B 4éM npuuuHbl €ro BO3HUKHO-
BEHUS U CIIOCOOBI YMEHBIICHUS MTPH 3JIEKTPOXUMHUECKUX U3MEPEHUIX?

43.Kak cBsi3aHBl MEXKIY COOON yJelbHas 3JIEKTPOIPOBOAHOCTh PACTBOPOB 3JIEKTPOIUTOB U IK-
BHUBAJICHTHAS! JJIEKTPOIPOBOIHOCTD 3JIEKTPOJINTOB B pacTBope? Kak OHM 3aBUCAT OT MPUPOIBI
IIEKTPOJINTA, PACTBOPA, KOHLIEHTPALMH JIEKTPOJIUTA U TEMIIEPATYyphl?

44 Yo HA3BIBAIOT YMCIIOM IepeHOca HoHa B pacTBope? Kakue W3BECTHBI METOJIBI UX Ompeese-
HUA?

45 Kakyro BeMMUMHY Ha3bIBAIOT MOJIBIJKHOCTHIO MOHA B pactBope? [losicHuTe 3aKOH HE3aBUCH-
MoOro JBUkeHus HoHOB Koubpayia.



46.IToueMy U Kak MOJBWXHOCTH MOHOB, SKBUBAICHTHBIE JIEKTPOIPOBOIHOCTH AJIEKTPOIUTOB U
YrCell TIEPeHOCa MOHOB 3aBUCAT OT KOHIICHTPAIMH JJICSKTPOJIUTA B pamkax Teopuu Jlebas —
Xrokkenss — Onzarepa? OObsICHUTE, IMOYEMY TPU JBHKCHUU MOHOB B PAaCTBOPE BO3ZHHKAIOT
EKTPOPOPETUICCKHIA U PeTTaKCAITUOHHBIN YPPEKTHI.

47.B uém 3akmouatorcs 3pdexrsl Buna u [lebas — danpkenrarena?

48.Kax ¢ MOMOIIBIO 3JEKTPOXUMHUECKOTO IMOTeHIIANIA (HOPMYITUPYETCsl YCIOBHE IJIEKTPOXUMHU-
YEeCKOI'o paBHOBECHs Ha rpaHulle pas3zaena das.

49.ITosicHuTe, B KaKOM CIIy4ae 3JIEKTPOXMMUYECKas LEMb HAXOIUTCS B COCTOSIHMM TEPMOJIMHA-
MHYECKOTO paBHOBecusa. Kakas BenmumHa Has3bIBaeTCs 3JeKTpoaBmkymier cuioit (DJ1C)
rampBaHnueckoro snemenrta? 3anumure popmyny Heprera m ypaBuenune ['mb6ca — I'enbMm-
ronbia. [losicHuTe, YTO HA3BIBAIOT AJIEKTPOIHBIM ITOTEHIIHATIOM.

50.ITpuBenuTe npuMep Ki1acCU(PUKANU SIEKTPOIOB U HIEKTPOXUMUYECKUX IIETICH.

51.Kak TepMOJMHAMHYECKUE XAPAKTCPUCTUKH XUMUYCCKUX PEaKIUl, KOAPPHUIIMEHTH aKTHBHO-
CTH W YHCJIa TIEPEHOCA OMPEACIISAIOT C MOMOIIIbI0 u3meperus: 3C?

XuMu4yeckasgs KUHETUKA

52.TlosicHATE OCHOBHBIC TMOHSTHS XUMHUYECKOW KHHETUKH: CKOPOCTh PEAKIMU, KHMHETHYECKas
KpUBasi, KUHETHUYECKOE YPaBHEHUE, KOHCTAHTA CKOPOCTH, IOPSANOK PEAKLUHU, MOJIEKYJIAp-
HOCTb 3JIEMEHTAPHOM PEAKLUHU, PEAKLIUN ITIEPEMEHHOI0 MTOPSIAKA.

53.CopmynupyiiTe KHHETUYECKUH 3aKOH JIeicTBUA Macc. Kak Juisi M3BECTHOrO MeXaHu3Ma pe-
aKIIMU COCTAaBJIAIOTCS KMHETUYECKHE ypaBHeHUA? UTo Takoe mpsimMast U oOpaTHas 3aa4u Ku-
HETUYECKOI0 aHanu3a?

54.IlosicHuTe, MOYEMY KOHCTAHTBI CKOPOCTH XMMHUECKHUX PEaKLIMH 3aBHCIT OT TEMIIEPATypBhl.
3anuuTe ypaBHeHue AppeHunyca. Kakas BelnunHa Ha3bIBA€TCS DHEPIUEW aKTUBALUK?

55.Kakumu ypaBHEHHMSIMH ONUCBIBaeTcs (hopMaiibHasi KMHETUKAa HEOOpaTUMbIXE peakluid HyJle-
BOT0, IEPBOT0, BTOPOI'O U TPETHEr0 NOPSAIKOB?

56.Kaxue n3BecTHBI METO/IbI OTIPEICTICHHUS IOPSI/IKA PeaKInn?
57.Kax ornpenennTh KOHCTAHTY CKOPOCTH XUMUYECKON peaKkIlui U3 OMBITHBIX JAHHBIX?

58.Kakue peaknnn Ha3bIBAIOT CIOXKHBIMU? ChopMynupyiiTe IpUHIHMIT HE3aBUCUMOCTH JIEMEH-
TapHbIX cTaaui. Kak 1o u3BeCTHOMY ypaBHEHHMIO XMMHYECKON pEaKLMU COCTABIISAIOT IS HEE
KHHETHUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHUSIMH ONMHCBhIBaeTCs (popManbHas KUHETHKA OOpPAaTUMBIX Peakluil MepBOro
nopsiaka? Kak ajeMeHTapHble KOHCTaHTHI ONPEAEISIOT U3 ONBITHBIX TAHHBIX ?

60.Kakumu ypaBHEHHSIMU OMMCHIBaeTCs (popManbHas KMHETHKA NapayjienbHbIX peakuuid? Kak
AJIEMEHTapHbIE KOHCTAHTHI OMPEEIIAIOT U3 ONBITHBIX JaHHBIX?

61.Kakumu ypaBHEHUSIMH OINUCHIBAaeTCs (hopMasibHAsI KMHETHKA TMOCIIEJ0BATENbHBIX PEaKIUi Ha
npuMepe ABYX HEOOpaTUMBIX peakuuil mepsBoro nopsiika. Kak Ha rpaduke BBIMIAIAT KUHETH-
YECKUE KPUBBIE HAKOIUIEHUS OTACIIBHBIX IPOLYKTOB.

62.Uto Ha3BIBAIOT DJIEMEHTAPHBIM aKTOM XUMHUYECKO# peakiuu? UTo Ha3bIBAIOT YJHEPTHEH aKTH-
Baluu. Kak BBITTIAUT NOBEPXHOCTH MOTEHIIMAIBLHONW SHEPTUU XUMUYECKONW PEaKIuu?

63.ITosicHMTEe METOJ TIEPEXOHOTO COCTOSHUS (AKTHBHPOBAHHOTO KOMITIEKCA). YKaXKUTE CBOM-
CTBa aKTUBHPOBAHHOI'O KOMILIEKca. Kak MEeTo0M CTaTUCTUYECKOM TEPMOJMHAMUKU NPOBO-
JIUTCSl pacyeT KOHCTAaHTBI CKOPOCTH XUMUYECKOU peakuuu? HazoBUTE OCHOBHBIE NOIYIIEHUS
TEOPHH aKTUBUPOBAHHOTO KOMIUIEKca. UTO Takoe TpaHCMUCCHOHHBIN K03 (pdunment?
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64.ITosicHuTe TEOPUIO COYAAPEHHUI B MPUMEHEHUH K OMMOJICKYJIIPHBIM PEaKITHsIM.

OrneHOYHBIC CPEACTBA /I HHBAIMOB U JIMI] C OTPAHMYEHHBIMH BO3MOYKHOCTSIMH 3J10PO-
BbsI BRIOUPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NISCKUX OCOOCHHOCTEH.

— MPU HEOOXOAMMOCTH WHBAIHMAAM M JUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3710PO-
BbsI IPEAOCTABIISIETCS JOMIOJHUTEIHLHOE BPEMS JIJIsl IOATOTOBKU OTBETA HAa dK3aMEHE;

— MPU MPOBEICHUH MPOIETYPhl OIICHUBAHMS PE3yJITATOB O0YUCHUS MHBAIHJIOB U JIUIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/IOPOBBS TIPETYCMATPUBACTCS UCIIOJIb30BaHUE TEXHHYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JIJIsl O0YYAKOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3/0OPOBbSI
¥ WHBAJIMOB MPOLEAypa OICHUBAHUS PE3YJIbTATOB OOYUYCHHSI MO TUCIUIUIMHE MOXET MPOBO-
JIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouienypa olieHMBaHUS PE3yJbTATOB OOYUYCHHS] MHBAIUIOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI TI0 JTUCIMILIMHE (MOJIYJI0) MPEIyCMaTPUBAET MPEIOCTABICHUE WH-
dopmaruu B popmax, aanTUPOBAHHBIX K OTPAHHYCHUSM UX 370POBbsS M BOCIIPUATHUS HH(POpMa-
UH:

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHUTepaTypbl, HEOOXOAUMOI
JJI51 OCBOCHHS TUCHUILINHBI (MOXYJIs1)

5.1 OcHoBHast TUTEpaTypa:

1. Tlomosa, A. A. ®usnyeckas XuMus [ DNEKTPOHHBINA pecypc] : yuedHoe mocodue / A. A.
[TonoBa, T. b. [IlomoBa. - Cankr-Ilerepoypr : Jlans, 2015. - 496 «c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (pu3HYecKON XUMHUM: yueOHOe mocoOue Ui CTYACHTOB By30B (B 2 4.). Y. 1.
Teopus. B.B. Epemun u ap. M.: BUHOM. Jlabopatopus 3Hanuii. 2013. .

3. OcHOBBI (hu3HyYecKOl XUMHUM: yueOHOe mocoOue Ui CTYJIEHTOB By30B (B 2 u.). Y. 2.
3anaun. B.B. Epemun u ap. M.: BUHOM. JlaGoparopus 3Hanuii. 2013. .

5.2 JlononHUTENbHAS JIUTEPATYPA:

1. ®dusnyeckast xumus [DneKTpoHHBIN pecypc] : yueOHoe nocodue / I'. B. Bynunopoga,
1O. I'. 'anamernunoB, X. M. fpomesckas, B. I1. bapabanos ; MunuctepcTBo 00pa3oBaHus u
Hayku Poccun, @enepanbHoe rocy1apcTBEHHOE 010/ IKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BbICILIEr0 IpodeccuoHanbHOro 00pazoBanus KasaHckuil HallMOHAIBHBIN HCCIe10BaTEIbCKUN
TEXHOJIOTUYECKU yHUBepcuTeT. - Kazanp : M3a-80 KHUTY, 2012. - 396 c., u. -
http://biblioclub.ru/index.php?page=book&id=258360

5.3. [lepuoauueckue n3aaHus:

1. Kypnan ¢puznyeckoit Xumuu;
2. XKypnan DinexTpoxumus,

3. XKypnan Kuneruka u katanus.

6. Ilepeyenn» pecypcoB MH(OPMAIMOHHO-TEJEKOMMYHHUKANMOHHON ceTH «MHTep-
HeT», HeOOXOAMMBbIX VISl 0CBOEHMSI AUCUUIJIMHBI (MOXYJIs1)
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https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

1. eLIBRARY - Hayunas snektponHas 6ubimoreka (MockBa)
http://elibrary.ru/

2. DIEeKTpOHHAs KOJUICKIMS HAayYHOW M TEXHHYECKOW ITOJIHOTEKCTOBOW M OMOINO-
rpaduueckoit napopmarmu ScienceDirect
http://www.sciencedirect.com

7. Meroauyeckue yKa3aHusi JJIs O00y4YalIIMXCA IO OCBOEHHIO JIHCUHHUILIMHBI
(Mmomyuis)

VYcnemHoe OCBOGHME AUCUUIUIMHBI MPEANoaracT akTHUBHOE, TBOPYECKOE YydacTHe
CTYJICHTA IyTEM IIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

OO011Me peKOMeHIaIuu
W3y4yeHne QUCIMILIMHBI ClIeyeT HA4MHAThH C MPopabOoTKU paboueil mporpaMMel, 0co0oe
BHUMaHHe, YACJ SIS [EeSM U 3a/1a4aM, CTPYKTYPE U COJIEPIKAHUIO Kypca.

CamocrodrenbHas paboTa MPOBOJAUTCA C LI€NbI0 yIIyOJeHHs 3HAHUN MO JUCLUIUIMHE U
IIPEAyCMaTpPUBACT:

- YTCHHE CTYJIEHTaMU PEKOMEHJOBAHHOM JINTEPATypbl U YCBOEHUE TEOPETUUYECKOTO Ma-
Tepuana JUCUUILINHBI;

- IOJITOTOBKY K J1a00OpaTOPHBIM 3aHATHM;

- paboty ¢ IHTepHET-UCTOYHHKAMU;

- IOATOTOBKA K 3a4eTy.

[InanupoBaHue BpPEMEHHM Ha CaMOCTOSITENIbHYIO PadOTy, HEOOXOJUMOrOo Ha H3Yy4dEeHHE
HACTOALIEH NUCLHUIUIMHBI, CTYIACHTAM JIy4lle BCETO OCYILECTBIATh HA BECh CEMECTP, IIPELyCMaT-
pHYBasi IPU ATOM PETYJIIPHOE ITOBTOPEHHE IPOMAEHHOTO Marepuana. Marepuail, Iojay4eHHbIN Ha
JEKIHIX, HEOOXOUMO PETYJISIPHO JOMOIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX UCTOYHUKOB, IPU-
BEJICHHBIX B paboyeil mporpaMme JUCIUIUINHBI.

Brimonnenue mabopatopHbix paboT
Ha 3ansTum mosnyuurte y mpernojaBaTens rpadUK BBIIOJHEHUs J1aOOpaTOPHBIX padoT.
[TomyuuTte Bce HeoOXomuMoe MeTonuueckoe obecrnedenue. [lepen mocernieHuem nabopaTopuu
U3yYUTE TEOPHUIO BOTIPOCA, MPEIOIAraeMoro K UCCIEIOBAaHUIO, 03HAKOMBTECH C PYKOBOJCTBOM
[0 COOTBETCTBYIOLIEH paboTe M MOArOTOBBTE MPOTOKON IPOBEACHUS pPabOThl, B KOTOPBIH
3aHECHUTE:
— Ha3BaHue paboThI;
— 3aroToBKH T36HI/IH JJId 3alIOJTHCHHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMU Ha6J'II0I[GHI/II\/JI;
— YpaBHEHHUS XMMHUYECKHUX PEaKIMil ImpeBpalieHuid, KOTopble OyayT OCYIIECTBIIEHBI MpU
BBINOJIHEHUH SKCIIEPUMEHTA;
— pacueTHble POPMYIIBI.
OdopmieHne 0T4ETOB JOJKHO MPOBOAUTHCS TOCIE OKOHUAHUS pabOThI B J1a00OpaTOpUU.
JUis  TOATOTOBKM K 3alIMTe€ OT4YeTa CleQyeT MpOoaHATU3UpOBaTh HKCIEPUMEHTAIbHbIE
PE3YIbTAThI, COMOCTABUTh HX C HU3BCCTHBIMU TCOPCTUUCCKHMHU ITOJOXKCHUAMU, CIIPABOYHBIMU
WINA JIUTEPAaTYpPHBIMH JaHHBIMH, OOOOIIUTH pe3yJbTaThl MCCIEIOBAaHWNA B BHUJE BBIBOJIOB IO
pa60Te, IMOATOTOBUTL OTBETHI Ha BOIPOCHI, IMPUBOJIUMBIC B MCETOAMYCCKHX YKa3aHUAX K
BBITOJIHEHUIO TAOOPaTOPHBIX PadoT.

Meroanueckue peKOMEHJALUU IPENoAaBaTesIM 10 METOAUKE IPOBEACHUS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

JlaGopaTopHbIe 3aHATHS
[{enssmMu ipoBeieHUS JTAOOPATOPHBIX PAOOT SBIISIOTCS:
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— YCTAaHOBJICHUE CBSI3€M TEOpUHM C TPAKTUKOH B (PopMe IKCHEPUMEHTAIBHOTO

MOATBEPKICHHS TTOJIOKEHUN TEOPUH;

— 00y4eHHe CTYJCHTOB YMEHHUIO aHATU3UPOBATh MOJYyUCHHbIEC PE3YIIbTAThI;
— KOHTPOJIb CAMOCTOSITETTLHOUM PabOThI CTYIEHTOB 110 OCBOSHUIO Kypca;
— 00y4eHre HaBbIKaM TPO(HeCCHOHATTLHOU I TEIIBHOCTH

Ilenn nmaGopaTopHOTO NMpaKTUKyMma JOCTUTAIOTCS HAWIYYIIMM OoOpa3oM B TOM cllydae,
€CIM  BBINOJHEHUIO  AKCIEPUMEHTA  IPEALIECTBYET  ONPEAECIEHHAs]  IMOArOTOBUTEIbHAS
BHeayuTopHas pabdota. [loatoMmy mpenonaBarenb 00s3aH JOBECTH J0 BCEX CTYIAEHTOB I'paduk
BBITIOJIHEHHS JIA0OPATOPHBIX padOT ¢ TeM, YTOOBl OHM MOTJIM 3aHMUMAThCS IICJICHANPABICHHON
JOMAITHEH ITOATOTOBKOM.

Ilepen HayajgoM OYEpPEeaHOTO 3aHATUA IMPENOJABATENIb JOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJIEHTOB K BBIMOJHCHHIO JIa0OpaTOopHOW paboThl MyTeM KOPOTKOTO
cobeceloBaHUsI W MPOBEPKU HAIMYHUSA Y CTYICHTOB 3arOTOBJICHHBIX IMPOTOKOJIOB MPOBEIACHUS
paboThL.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUHU
00pa30BaTeILHOIO MPoOLECCa MO0 JUCUHUILIHHE (MOLYJII0) (IPH HEOOXOAMMOCTH)

8.1 [lepeyenb HE0OXOAUMOI0 NMPOTPAMMHOI0 O0ecTedeHUust
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmMHOe obecrieueHue IS CIAa0OBHISTITHX.

8.2 lepeyennb HEOOXOAMMBIX HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snextponHas oubnuoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MartepuajibHO-TeXHHYecKasi 0a3a, HeoOXoAMMas /IS OCylllecTBJIeHHsI 00pa3oBa-
TeJbHOI'0 NPOLEcca MO0 AMCHMUILINHE (MOTYJII0)
MarepuanbHO-TeXHHYECKOe 00ecredeHrne JUCIUITITMHBI

(MOAyJIsS) U OCHAIIEHHOCTh

1. JlaGopatopHble 3aHsA- | YueOHbIe 1a00paTOpUN YKOMIUIEKTOBAHHbIE, CHEIMATN3U-
THUS pPOBaHHOI MeOeNbl0, BBITSDKHOW CHUCTEMOM BEHTHIISIUH,
MEJIOBBIMH JIOCKaMH, CPEICTBaMHU IOKapHOH Oe3o0macHo-
CTH U OKa3aHWs NEepBOM MEIMLMHCKOM MOMOINH, Jlabopa-
TOpHBIM oO0OpyaoBanueM — ayna. 334, kopn. C (ynuuoa
CraBponobckas, 149):
- TEPMOCTaT;
- yueOHO-1a00paTOPHBII KOMILIEKC «XUMHUSD;
- IEPCOHATILHBIN KOMITBIOTED;
- KOK-3;
- pH-meTp;
- mynsTEMeTp AKTAKOM ABM-4084 — 4 r.;
- KOHYKTOMETD;
- pedpakToMeTp;
- IOJISIPUMETD;
- TYCUKH KOHJAYKTOMETPUIECKHE.
- MCTOYHMK NUTAHMUS TOCTOSHHOT'O TOKa CTaOMIM3UPO-
BaHHBIN B5-49;
- BoJsgHas OaHs.
2. I'pynmoBeie  (MHAUBH- | Y4eOHAst ayIuTOPHS ISl TIPOBEICHUS 3aHATHH CEMUHAp-
NyajdbHbIE) KOHCYJbTa- | cKoro tuma — aya. 332, kopm. C (ymuua CtaBpononbekas,
077031 149). IlepeHocHOE MYJIBTUMEINHHOE 000PYIOBAHHE.

Ne Bun pabor
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Texymuii  KOHTPOJb, | YueOHas ayAuTOpusl A MPOBENCHUS 3aHATUH CEeMHHAp-
MPOMEXYTOYHAsl aTTe- | ckoro tumna — aya. 332, kopm. C (yiauna CTtaBpomnosibcKas,

crauus 149). IlepeHocHOE MyIbTUMEIUWHOE 000PYIOBAHHE.
CamocrosiTenbHas pa- | KaOuHeTsl uisi caMOCTOSITENIbHON paboThl, OCHAILlEHHBIE
bota KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIOYEHHUS

K cetn «/HTEpHET», MPOrpaMMOil 3KpaHHOTO yBEITHYCHUS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpMaIu-
OHHO-00pa30BaTEIbHYIO Cpely yHUBepcuTera — ayia. 329
kopi. C, ayn. 140 (youua CraBponosbckas, 149).
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