MUWHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUICKOIN ®EJIEPALTUN
denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«KYBAHCKUH IT'OCYJIAPCTBEHHBII YHUBEPCUTET»

@aKyJIbTET XUMHUU U BBICOKUX TEXHOJOTUHI

YTBEPXJIALO:

[TpopexTop no yuebHOi pabote, Ka-
4YeCcTBY 00pa30oBaHus — MEPBBIN MPO-
pEKTOp

T.A. Xarypos

«27» mas 2022 r.

PABOYASA TIPOI'PAMMA JUCHUITJIMHBI

51.0.26 MIPAKTUKYM IO ®U3NYECKONU XUMHNN
Hampasnenue noaroroBku 04.03.01 Xumus
Hanpasnennocts (mpoduib)  AHaIUTHYECKAS] XUMUS
dopma oOydeHus OYHast

KBanudukanmus Oakanasp

Kpacuogap 2022



PaGouas nporpamma aucrmmuasl [IPAKTUKYM IT0 ®U3NYECKOM XUMUH coctasieHa B
COOTBETCTBUM C (peliepanbHbIM IOCYJapCTBEHHBIM 00pa30BaTe/IbHBIM CTAaHAAPTOM BBICILIET0 00-
pazoBanusi (PI'OC BO) no nampasnenuto noarotoBku 04.03.01 Xumus (ypoBeHs OakaiaBpua-
Ta).

Pabouyto nporpamMmy cocTaBuI:
H.B.Illenpaemos, npodeccop kadenpsl puznueckoin XuMuu
II-p XMIM. HayK, JIOII.

PaGouas nporpamma aucuuminasl [IPAKTUKYM 1O ®U3NYECKON XUMUHU yrBepikaeHa
Ha 3aceannu Kadenpsl puzmueckoit xumuu npoTokod Ne 9 ot 20 anpens 2022 r.
3aBenytomuii kadeapoit pusnueckoit xumuu B.M.3a00monkuit

YTBepk/ieHa Ha 3aceJaHuU YIeOHO-METOAMYECKON KOMUCCHH (DAaKyThbTeTa XMMHH U BEICOKHX
TexHoJoruil mporokon Ne 7 ot 25 anpens 2022 r.
[Tpencenarens YMK dakynerera, A.B.becniamon

PenensenTnl:

C.II. Jouenxko, mpocdeccop kadeapbl opraHUUecKor, PU3NIECKOW U KOJUIOMIHON
xumun ®I'bOY BO «KyOaHckuii rocy1apCcTBEHHbIN arpapHblii YHUBEPCUTET», 1-P. XUM. HayK.

B.U. 3enenoB, noueHT kadeapsl o0, HeOpraHndeckol XUMHUU U UH(pOpMaIU-
OHHO-BBIUMCIUTENBHBIX TexHONoru B xumun OPI'BOY BO «KybaHckuil rocynapcTBeHHbIN
YHHUBEPCUTET», KaHJl. XUM. HayK.



1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1. Heap AuCHMNIMHBL (OPMHUPOBAHUE Y CTYIEHTOB HABBIKOB MPAKTUYECKOTO HCCIIe-
JIOBaHUs B 00J1aCTH (PU3NYECKON XUMUH.

1.2. 3agaun AMCHUIUIMHBI: OCBOCHUE HABBIKOB MPAKTUYECKOTO MCCIECIOBaHHS B 00JIa-
CTH (PU3NICCKON XMMHH.

1.3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucrunuHa «I[IpakTukym mo (GU3NYecKOH XMMHH» OTHOCHTCS K 00s3aTeIbHOM 4YacTh
broka 1. JIucuunnuael (Moaynu) y4eOHOTO miiaHa. B cooTBETCTBUU ¢ pabo4YnM y4eOHBIM IjIa-
HOM JIMCIIUIUIMHA U3ydaeTcs Ha 3 Kypce. Bua mpoMexyToyHOM aTTecTauu: 3a4€T.

Nzydennro qucuurmnHbl «IIpakTiKyM 1Mo (GU3UYeCKON XUMUMY MPEANICCTBYET U3YICHHE
muctuminH «MHpopManmoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIIOTUU M aHaIu3 JaHHBIX», «Mate-
MaTtukay, «BBegeHue B TepMoauHaMuKky», «Heopranudeckas xumusiy, «Pusnka», «AHaAIUTHYC-
CKasl XuMUs». JlaHHasi TUCUUIIIMHA SIBJSETCS NMpealecTBYOWEen 1 aucuuIuind «Komionanas
XUMHUS», «BBICOKOMOIEKYISPHBIE COEAUHECHUS».

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs M0 JMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTe/IbHOI NPOrpaMMbl

W3yuenune naHHOW ydyeOHOM OUCLMIUIMHBI HANpaBieHO Ha (hopMUpOBaHHE Yy OO0ydyaro-
MHUXCA CICAYIOIMHNX KOMHeTeHHHﬁI

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpEl’k JOCTHIKCHUA

Pe3ynbTaTel 00y4YeHUS 10 AUCIUILUIHMHE
KOMIICTCHIIMH Y v et

OIIK-2. CriocobeH npoBOIUTH ¢ COOIOACHHEM HOPM TEXHUKH 0€30MaCHOCTH XUMHUYECKHUI 3KCIIEPUMEHT, BKIIO-
yasi CHHTE3, aHalli3, U3yYeHHe CTPYKTYPhl M CBOWCTB BEIIECTB M MaTEPHAJIOB, UCCJIEJOBAaHHE MPOLECCOB C MX
ydacTUeM

NOIIK-2.1. PaGoTaeT ¢ XUMHYECKUMH Belle- 3HaeT HOPMBI TEXHHKH 0€30MacHOCTH IpU paboTe ¢ XUMHU-
CTBaMH C COOJIIOICHHEM HOPM TEXHUKH Oe30mac- | 4YeCKHMH BEIECTBAMHU.
HOCTH. VYmMeeT paboTaTbh ¢ XUMHYECKHMH BELIECTBAMHU C COOIIOJE-

HHEM HOPM TE€XHUKH 06€30I1acCHOCTH.
Brnageer nmpaBunamMu paboThl ¢ XUMMHUYECKAMU BEIIECTBAMH C
coOJIFO/ICHIEeM HOPM TEXHUKHU 0€30IT1acCHOCTH.

HOIIK-2.2. CuHTe3upyer BeulecTBa U MaTepua- 3HaeT TEOpEeTUUECKHE OCHOBBI METOJIOB CHHTE3a BELUECTB U
JI6I Pa3HOM IPUPOJIBI C UCIIOIb30BAaHUEM UMEIO- MaTepualioB pa3sHOH NPHUPOABI, HCCIIEIOBAHUS TPOIECCOB C
IIAXCST METOMMK. MX YYaCTHEM C MCHOJIb30BAHNEM MMEIOMINXCS] METOAHK.

VYmeer CHHTE3UPOBATh BCHICCTBA U MAaTCpHUAJIbI pa3H0171 npu-
POJabI, UCCICAOBATH MPOLCCCHI € UX YYACTHEM C HUCIIOJB30-
BaHUCM MMCHOIIMXCA MCTOOUK.

BJ'IaI[CCT METOJAaMH1 CUHTE3a BCUICCTB U MAaTCPHUATIOB pa3H0ﬁ
IIpUPOabl, UCCICTOBATH NPOLECCHI C UX YHAaCTHEM C UCIIOJIb-
30BaAHUEM HMCHOIINUXCSI METOOUK.

2. CTpyKTypa M coaep:KkaHue TUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mast Tpy10€MKOCTh AUCIUIIMHBI cocTaBisieT 15 3au.ea. (540 vacoB), ux
pacmpenieieHde 1Mo BUJaM pabOT MPEICTAaBICHO B TaONUIE (011 CMYOeHmos
0DO0).

Bunx yuebnoit paboTst Bcero Cemectpsbl
9acoB 5 5
KonTakTHas padoTa, B TOM 4ncje 204,4 102,2 102,2
AyauTopHble 3aHATHS (BCEro) 204,4 102,2 102,2




3aHaTus JICKITMOHHOI'O THUIIA

JlaBoparopHble 3aHATHS

204

102 102

3aHATHSI CEMUHAPCKOTO TUIA (CEMHHAPBI, IPAKTHYE-

CKHUE 3aHSTHSA)

HNHaga KOHTaKTHas paﬁoTa:

Kontpoib camocTositenbHOM padoTsl (KCP)

[Tpomesxxyrounas arrecranus (MKT)

0,4

0,2 0,2

CamocrosiTesibHasi padoTa, B TOM YHcJIe

47,6

5,8 41,8

[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia

26

10 16

BrimonHeHne HHAUBUAYaIbHBIX 331aHUN (TIOJrOTOBKA

COO0O0ILIeHUH, Ipe3eHTalni)

Pedepar

[ToaroroBka K TEKyIeMy KOHTPOJIIO

KoHnTtpoJs:

IToaroroBka k 9K3aMCHY

O0mas Tpya0eMKOCTh qac.

252

108 144

B TOM 4HcCJIe KOHTAKT-
Has padorta

204,4

102,2

102,2

3a4. €

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnpenenenue Bu1oB yueOHON pabOThl U UX TPYJOEMKOCTHU MO pa3JiesaM JAUCIUIIUHBL.
Pa3zzensl (TeMbl) IMCIMIUIMHBI, H3ydaeMbie B 5 cemectpe (ouHas popma oOydeHus)

Ne KonngecTBo yacoB
II[):; HanmenoBanue pa3nenos (Tem) Beero AYH%T:TI;HM BHG?;%P;TTZPHM
J | 113 | JIP CPC
1 TepmoarHAMHUKa XUMUYECKOTO 36 34 0 0 9
paBHOBECHS
2 ®a30BbIe PaBHOBECHS 36 34 0 0 2
3 TepmoanHaMuKa pacTBOPOB 35,8 34 0 0 1,8
Bcezo: 107,8 | 102 0 0 5,8
Pa3znens! (TeMbl) TMCIMIUIMHBI, H3y4aeMble B 6 cemectpe (ouHast hopma 0OydeHus)
KonnuecTBo yacos
Ne A B
pas- HaumenoBanue pasnenon yAMTOpHas HeayAITOpHaL
nena Bcero paboTa paborta
J | 113 | JIP CPC
4 DNEKTPOXUMHUS 73,8 52 0 0 21,8
5 XUMHUEeCcKasi KHHETHKA 70 50 0 0 20
Bcezo: 143,8 | 102 0 0 41,8
Hmozo no oucyunaune: 2516 | 201 0 0 47,6

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHbie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa




2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:

2.3.1 JlaGopaTopHble 3aHATHS

HaumenoBanue 1abopaTopHbBIX paboT

®dopma TeKyIIero
KOHTPOJIS

3 4

1. |Xumnueckoe paBHoBecue. M3yuenue xumuueckoro papHosecus |JIP
B TOMOI'€HHOM cUCTeMe.

2. |W3ydeHue paBHOBECHsS TOMOTE@HHOM peakiiuy B PacTBOPE. JIP

3. |Onpenenenre KOHCTAaHTHI HOHOOOMEHHOTO PAaBHOBECHS. JIP

4, |dazoBoe paBHOBecue. 3yueHne paBHOBECHS )KUJIKOCTh — map B |JIP
JIBYXKOMIIOHEHTHOW CHCTEME.

5. |H3ydeHue B3aMMHOI pacTBOPUMOCTH KUIKOCTEH B AByXKoM-  |JIP
MOHEHTHOM CHUCTEME.

6. |l3yuenue paBHOBecHs B TPEXKOMIIOHEHTHOI cUCTEME. JIP

7. |WccnenoBaHue pacTBOPOB CUIIBHBIX M CIA0bIX 31€KTpoiuToB  |JIP
KOH/YKTOMETPUYECKUM METO/I0M.

8. |Ompenenenue pacTBOPUMOCTH H IMTPOU3BEACHUS PacTBOPUMOCTH |JIP
TPYJHOPACTBOPUMOM COJIM IO YAEIbHOM 3JEKTPOIPOBOIHOCTH.

9. |M3mepenue uncen nepeHoca HOHOB B pacTBope mertoxom [ur- |JIP

Topda.

10. |Onpenenenue ko3 dunuenta auddysun B cucreme H0 — JIP
NaCl.

11. |9nexTpoaBmkymue cuibl. OnpeaeneHue MOTEHIINAIOB OT- JIP

JENBHBIX AEKTPo10B, DJIC ralbBaHUYECKUX TETIEH.

12. |U3mepenue Temnepatyproro kodddunuenta /IC ransBanu- |JIP
YECKOT0 DJICMEHTA U PacyeT TePMOTUHAMUYCCKHUX BEITHYNH.

13. |Onpenenenne ko3ppuureHTa AKTUBHOCTH COJIIHON KUCIoThl  |JIP

14. | Xumnueckas kuHetuka. OnpeneneHue KOHCTaHTbl ckopoctu  |JIP
VWHBEPCHUH Caxapo3bl.

15. |UccnenoBanre KNHETUKH PAaCTBOPEHUSI MaJIOpaCTBOPUMBIX Be- |JIP
IIECTB.

16. |OnpeneneHre mopsiaKa peakuu OKUCICHUS HOTUI-HOHOB JIP
MOHAaMU TPEXBAJIEHTHOIO JKeJe3a.

[Tpumeuanue: JIP — naboparopnas pabota

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusl JJIsl CAMOCTOATEIbHOI PadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0)

HepequL y‘IC6HO-MeTO,Z[I/I‘-ICCKOP0 obecneueHUs JAUCITUITIIMHBI

Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSTEILHON pabOTHI
1 2 3
1 |IIpopabotka yueObHoro |1. OcHoBBI (pu3nueckoit XUMuH : yuebHoe nocodue : B 2 4. / B.

puana

(TeopeTnueckoro) Mare-

B. Epemun, C. U. Kapros, . A. Ycnenckas, H. E. Ky3pMmeHko. -
5-¢ u3 ., mepepad. u gor. - Mocksa : JlabopaTtopust 3HaHUH,
2019. - 589 c. - URL: https://e.lanbook.com/book/116100 (mata
obpamenus: 08.04.2022). - Pexxum goctyma: Jj1sl aBTOpH3. TOJb-
3oBateneil. - ISBN 978-5-00101-633-5. - TeKcCT : 31eKTpOHHBIH.
2. OCHOBBI (HU3UYECKON XUMHH : y4eOHOE TOcOOUe JIsl CTYICH-

5



https://e.lanbook.com/book/116100

TOB BYy30B : [B2 4.]. U. 1 : Teopus / [B. B. Epemun u np.]. - 2-¢
u31., nepepad. u gon. - Mocksa : BUHOM. JlaGopaTopust 3Ha-
Huid, 2013. - 320 c. - (Y4eOHUK AJ1 BBICIICH IIIKOJIBI). - ABT.
yKa3aHbl Ha 000poTe TUT. JincTa. - bubnuorp.: c. 309-311. -
ISBN 9785996305353. - ISBN 9785996303779 : 201.00. - Tekct
: HENTOCPEACTBEHHBIM.

3. OCcHOBBI (PU3UYECKON XUMHH : YIeOHOE TTOCOOUE IS CTYIEH-
TOB By30B : [B 2 u.]. U. 2 : 3amauu / [B. B. Epemun u np.]. - 2-¢
u3a., nepepad. u goi. - Mocksa : BMHOM. JlaGoparopust 3Ha-
Hui, 2013. - 263 c. - (Y4eOHUK IS BBICIICH IIIKOJIBI). - ABT.
yKa3aHbl Ha 000pPOTE TUT. JIUCTA. - bubauorp. B mpmwiox.: c. 231-
233. - ISBN 9785996305360. - ISBN 9785996303779 : 201.19. -
TekcT : HemoCpeICTBEHHBIN.

4. MeTtonu4eckue peKOMEHIAUN K OpraHU3aIuu ayAUTOPHON U
BHEAyIUTOPHOH (CaMOCTOSATENBHON) pabOThI CTYIEHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,
2018. 89 c.

2 |lloarotoBka K BBIIOJIHE-
HUIO 1a00PATOPHBIX pa-
oot

Metoauyeckue peKOMEHJAlMU K OpPraHU3allMKd ayIUTOPHOM H
BHEAyIUTOPHOHN (CaMOCTOSTENIbHOI) padOThl CTYAEHTOB: METO-
muaeckue ykazanus / coct. T.II. Cropoxenko, T.b. IlounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOAUYECKUE MaTepHalbl A CaMOCTOSTENbHONW paboThl OOYYArOIIMXCS W3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTtasisitorcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3JJOPOBBS M BOCIIPHUATHS UHPOpPMAIUH:

JIyist i1n ¢ HapyIeHUsIMH 3PEHUSI:

— B IieyaTHOU popme yBeTHMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst i1 ¢ HapyIeHUsIMH CllyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JlaHHBIN TepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00y-

Haromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jliis popmupoBanus mpodecCHOHATHHBIX KOMIETSHIINN B MPOLIECCE OCBOCHUS Kypca HC-
MOJIb3YETCs] TEXHOIOTHS TPO(heCcCHOHATbHO-PAa3BUBAIOIIET0 00yUeHHs, TpeIycMaTpUBaloLas He
TOJIBKO TIepeAady TEOPETHYECKOTO Marepuana, HO W CTUMYJIMPOBAHHE IMO3HABATEIBHBIX JIEH-
CTBUH CTyJIeHTOB. B pamkax 1abopaTOpHBIX 3aHITHIA MPUMEHSIOTCS METOJbI MIPOEKTHOTO 00Y-
YCHUA, UCCIICA0BATCIILCKUE METOAbI, METOJ] KOHKPCTHBIX CI/ITyaHHfl. B mponecce CaMOCTOATCIIb-
HOW JIEATENBHOCTH CTYICHTHI YTIYOISIIOT ¥ PACIIUPSIOT TEOPETUUESCKUE 3SHAHMUS.

Jlnst Ui ¢ orpaHUYeHHBIMM BO3MOXKHOCTSIMU 37J0POBbSI MIPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH ¢ UCIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.




Komnu-
Cemectp Bun 3ansatus Hcnonp3yeMble HHTEPaKTHBHBIE 00pa30BaTeib- HECTBO
(JIP) HBIC TEXHOJIOTHH
4acoB
5 JIP Bbecenpl 10
Paz6op cutyanmii 25
PaboTa B MasbIX Tpymnmnax 10
6 JIP Becenpl 10
Paz6op curyanuit 25
Pabota B ManbIx rpynmnax 10
Hmoeo: 90

4. OueHo4YHbIE CPeCTBA IS TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH M NMPOMEKYTOYHOM

aTreCTalnum

4.1 ®oHJ OLIEeHOYHBIX CPEACTB /ISl MPOBeeHHs TeKYIel aTTecTalul

4.2 ®oHJ OLIEHOYHBIX CPEJICTB /ISl IPOBeICHUS POMEKYTOYHOM ATTeCTAluu

BOHpOCLI AJIL IIOATOTOBKHU K 3a4€CTy

10.

XuMuueckas TCPpMOJUHAMUKA

Uro Ha3bpIBalOT U3MEHEHUEM 3Hepruu 1'nboca u sHeprun ['enbMrosibia B XUMUYECKOM pe-
akuu? 3auyeM BBOAUTCA XUMHUYECKas IepeMeHHas ?

3anuiuuTe yaBHEHHE H30TepMbl xumuueckoi peakuuu Bant-I'odda. Kak onpenenuts
HaIpaBJIEHUE CaMOIIPOU3BOJIBHOTO NMPOTEKAHNUS XUMUYECKOW PEAaKIIMU 110 HaYaJIbHOMY CO-
CTaBy peakMOHHON cmecu?

Cdopmynupyiite 3akoH aeiicTByromux macc. Kakue M3BeCTHBI BUABI KOHCTAaHT PaBHOBE-
cus? YKaxXuTe CBSI3b MEX]1y HUMHU.

Kak paccumThIBaOTCSI KOHCTaHTBl PAaBHOBECHS] XMMHYECKHX PEaKLUH C UCIOJIb30BaHUEM
Ta0JINL CTAaHIAPTHBIX 3HAUEHUN TEPMOJIUHAMUYECKUX PYHKIIMNA?

Kak KOHCTaHTBl XMMUYECKON pEaKIMU 3aBUCAT OT TeMIlepaTypbl? 3alUIIUTE ypaBHEHUE
n300apbl (M30XOPHl) XUMUYECKON pEaKIMH, MOSCHUTE BCE BEIMYMHBI, BXOSIINE B 3TU
YpaBHEHUS.

Kak ypaBHeHHe n300apbl U M30XOpbl XMMHYECKON peaklMH CBSI3aHO ¢ MpHUHLHUIOM Jle-
[artense?

HOHCHI/ITG, KaK paCCUUTaTb KOHCTAHTY PAaBHOBECHUA XWMHYCCKUX peaKuHﬁ, HCIIOJIb3YA
YpaBHCHUC 1/1306ap51 HJIN U30XO0PHI.

[TosicHuTe pacd€r M3MEHEHUsl HYHTANBIINM, BHYTPEHHEH SHEPIUH U DHTPOIMH B XUMUYE-
CKOM peakIMu C UCIOIb30BAHNEM YPaBHEHUS U300apbl U M30XOPbl XUMHUECKON PEaKIIHH.

Kax oO1mee naBieHune peakimoOHHOM CMECH BIIMSIET Ha €€ cOCTaB?

Kak paccuuTaTtb paBHOBCCHBIﬁ COCTaB peaKHHOHHOﬁ CMECH 11O KOHCTAHTC paBHOBeCI/Iﬂ?

@da30BbIE paBHOBECUS

11.TTosicauTe OCHOBHBIE MTOHATHSA: (a3a, KOMIIOHEHT, cTeneHn cBo0oabl. Chopmynupyiite ycio-

BUE MEX(Pa3HOTO PABHOBECHS.



12 Tlosicaute mpaBmio ¢a3 I'm66ca. Kak ero BeiBecTH, HCIONB3ys TepMoAMHAMUKY. Kak kiac-
CHU(UIUPYIOT reTepOTreHHbBIE CHCTEMBI?

13.U306pa3ute (a3oBbie quarpaMMbl OJTHOKOMIIOHEHTHBIX CHUCTEM (BOJIA, cepa, TUOKCH]| yTJie-
poxa). Jlaiite Kk HUM HEOOXOANMBIE MTOSCHEHNUSI.

14 Kak Ha OcHOBE TEpMOJIMHAMUKU BbIBOAATCA ypaBHeHue Kianeilpona u ypaBHeHue Kia-
neiipona — Kiaysuyca?

15.Kak paccuutaTh C ucnonb3oBaHueMm ypaBHeHud Knaneipona, Kiamneiipona — Kiay3uyca:
JaBJICHUE Tapa HaJl KUIKON U TBEPION (azol, TemmnepaTypy IUIaBJIEHUs MPU 33JaHHOM JIaB-
JICHUHW, U3MEHEHUE SHTAIBIHNU NpU (a30BoM epexome?

16.ITosicauTe (ha3oByr0 AMarpaMMy COCTOSIHHSI JBYXKOMITOHEHTHOM CHCTEMBI «T — X» C IBTCK-
THUKOMU.

17 .IlosicHute (baSOBYIO auarpaMmmy COCTOSAHUA NBYXKOMIIOHCHTHBIX CUCTEM «T — K» C HCOI'pa-
HUYCHHOU PACTBOPUMOCTBIO KOMIIOHCHTOB B JXHUAKOM W TBEPAOM COCTOSHHUH. Pazgenenue
cMmeceit METOJ0M 30HHOM IIJIaBKH.

18.ITosicauTe (Ppa3oByrO IUarpaMMmy COCTOSHHUS IBYXKOMIIOHEHTHBIX CHCTEM «T — 5K» C OTpaHH-
YEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHUU.

19.1osicauTe a3oByIO qUArpaMMy COCTOSIHUS JIByXKOMITOHEHTHOW CHCTEMBI «T — X» C KOHTPY-
SHTHOW TOYKOH IUIaBJICHUS.

20.ITosicauTe (ha30BYyIO qUArpaMMy COCTOSHHUS JBYXKOMIIOHCHTHOUN CHCTEMBI «T — %» C HHKOH-
TPYSHTHOM TOUKOM IJIaBICHUSI.

21.Tlosicaute (a3oByrO AUArpaMMy COCTOSHHUS IByXKOMIIOHEHTHBIX CHCTEM K — II» C Heorpa-
HUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B JKUJKOM COCTOSIHUU. A3€0TPOIHBIE CMECH.

22.Kak mpou3BOANTCS pa3/ielieHne BEIIECTB IyTeM TeperoHKu. B uem pasnuune nmpocToi mepe-
TOHKH, IPOOHOI NeperoHKH, peKTu(uKaumn?

23.Ilosicaute $a3oByI0 AMATpaMMy COCTOSIHHS JBYXKOMIIOHEHTHBIX CHCTEM K1 — JK2» C Orpa-
HUYEHHON pacTBOPHUMOCTBIO B KUJIKOH (asze.

24 Tlosicaute mpocTelnIyio (ha3oByr0 JUAarpaMMmy COCTOSIHUS TPEXKOMITOHEHTHBIX CHUCTEM «T —
#». Tpeyronsauku ['n66ca u Pozeboma. OBTEKTHKA B TPEXKOMIIOHEHTHOM CHUCTEME.

25.TTosicauTe TIPOCTENITYIO (a30BYIO TUATPAMMY COCTOSIHUSI TPEXKOMITOHEHTHBIX CHCTEM <OK1 —
K2» C OTPAaHUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B JKUJIKOM COCTOSTHUU.

26.Kakum ypaBHEHHEM OMHCHIBACTCS PACIIPENIEIICHUE TPETHETO KOMIIOHEHTA MEXKITY IBYMS JKHU/I-
kuMu ¢azamu? OT yero 3aBUcUT K03 dunment pacnpenenenus? Kak npoBoauTcs BeIIeIEHUE
KOMIIOHEHTa U3 pacTBOpa METOJOM JKCTpakuuu? Yem paznuuaroTcs OJHOKpaTHas SKCTpPaK-
s U ApoOHAast SKCTPAKLIUs?

TCpMOIII/IHaMI/IKa pacTBOPOB

27.IlpuBenuTe MpUMep TEPMOJAMHAMHYECKOW Kiaccudukanmuu pacTBopoB. Kakme pacTBOpbI
Ha3bIBAIOTCS MJICATbHBIMHU, MPEIEIbHO pa30aBIeHHBIMU U HEU1€AIbHBIMU?

28.Kakue BeTMYMHBI HAa3bIBAIOTCS MAPIHAILHBIMA MOJILHBIME BennduHaMmu? Kak ux ompemens-
10T U3 ONBITHRIX AaHHBIX? [losicHuTe rpaduveckre MeTonbl (METO/I, OCHOBAHHBIM Ha OCHOB-
HOH dopmyre s mapiuaibHON MOJBLHON BEIMYMHBI U METOA OTpe3koB). [losicHuTe aHamu-
TUYECKHUI MeTo (M0 U3BECTHOM 3aBUCHUMOCTH COOTBETCTBYIOILIETO CBOMCTBA pacTBOpPa OT KO-
JMYecTBa KOMIIOHEHTA B PacTBOPE).



29.3aBHCUMOCTD JaBJICHUS HACBHIIIEHHOTO IIapa PacTBOPHUTENS HaJl pACTBOPOM OT MOJIBHOM JTOJTH
pacTBOpeHHOro BewiecTBa. 3akoH Paynsa. Kak paccunrtath MOJSIpHYIO Maccy pacTBOPEHHOIO
BELIECTBA C IOMOIIbIO 3aKoHa Pays?

30.3aBUCHMOCTb J1aBJICHUS HACBIIIEHHOTO Napa JETy4ero pacTBOPEHHOI'0 BELIeCTBA HaJ/l pacTBO-
POM OT €ro MOJIBHOH /10111 B pacTBOpe. 3akoH ['eHpu.

31.Kak paccunTarh aKTUBHOCTH M KO3(D(PULMEHTH aKTUBHOCTE! KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payisa u I'enpu.

32.Kak paccuMTarh MnapiuaibHyI0 MOJbHYIO BEIMYMHY KOMIIOHEHTa B PAacTBOPE MO M3BECTHOMU
3aBUCHMOCTH MaplUaIbHON MOJBHON BEJIMYUHBI JPYroro KOMIIOHEHTa OT €r0 MOJIBHOM JI0JIH
B pacTBOpE.

33.00bsCcHUTE C TOYKH 3PCHUS TEPMOIMHAMUKH, [TOYEMY TeMIIepaTypa Havajaa KPpUCTAIUTH3AIUN
pacTBOPUTEIIS U3 PACTBOPA 3aBUCUT OT MOJISUTLHOW KOHIEHTPAIIMUA PACTBOPEHHOTO BEIECTBA
B IIpe/ielbHO pa3z0aBieHHOM pactBope. Kpunockommueckuii a¢dekr. Kak paccuurarh Mosp-
HYIO0 MacCy paCTBOPEHHOT'O BEIIECTBA C MOMOIIBI0 KPUOCKOITHH.

34.00BsICHATE C TOUYKH 3PEHUS] TEPMOJIUHAMUKH, IOYEMY TeMIIepaTypa KUTICHHUsI paCTBOPA 3aBH-
CUT OT MOJISUIbHOM KOHLIEHTPAllMM PAacTBOPEHHOIO BEILECTBA B INpPENEIbHO pa30aBICHHOM
pactBope. D0ymumockonuueckuii a3¢¢ext. Kak paccunraTs MOJISPHYIO MacCcy pacTBOPEHHOTO
BEIIIECTBA C HOMOILBIO 0YJUTHOCKOIINY.

35.00bsiCHUTE C TOYKU 3PEHUST TEPMOJUHAMUKHU, TIOYEMY OCMOTHYECKOE AAaBJICHHE TMPEAETIbHO
pa30aBIECHHOTO PacTBOpa 3aBUCHUT OT €ro KOHIEeHTpauuu. YpaBHeHue Bant-I'odpda. Kak pac-
CUMTATh MOJIAPHYIO MacCcy pacTBOPEHHOI'O BELIECTBA C IIOMOIIbIO U3MEPEHHSI OCMOTHYECKOIO
JIaBJIEHUs pacTBOpa.

36.00BsICHATE C TOYKH 3PEHUST TEPMOJMHAMUKH, TIOYEMY TeMIIepaTyphl Hadalla KpUCTAILTU3aIlUH
KOMIIOHEHTa U3 pacTBOpa 3aBUCUT OT MOJIBHOM JIOJIM BTOPOTO KOMIIOHEHTa B pacTBope. Ilo-
SCHUTE BEJIMYMHBI, BXoJA1Me B ypaBHeHue [Ipenepa.

DIEKTPOXUMUS

37.CpaBHUTE XUMHYECKHUH M DJIEKTPOXUMHUECKUI CIIOCOOBI OCYIIECTBICHHS OKHUCIHTEIBHO-
BOCCTAaHOBUTENIBHON peakuuu. M3 4ero cocTouT 2IEeKTPOXUMHUUYECKAS LIENb U €€ KOMIIOHEH-
ThI? Kakoil paznen ¢pusznyeckoil XUMUN Ha3bIBAIOT TEOPETUUECKOH AnekTpoxumuen? Ha3oBu-
T€ €€ pa3JelIbl U YKaXUTE €€ CBA3b C 3aladaMy NIPUKIIAJHOMN 2JIEKTPOXUMUH.

38.Kak mpomcxoamsao pa3BUTHE TIPEACTABICHHH O CTPOCHHU PACTBOPOB AJIEKTPOJIHTOB
(T.I'potryc, M.®apaneii, C.Appenunyc). [loscHUTEe OCHOBHBIE TTOJIOKEHUS TEOPUU AppeHUY-
Ca; YKaXUTE HEJIOCTATKU ITON TEOPHH.

39.Kakue BenWYMHBI HA3BIBAIOT YHEPTUEH KPUCTATUIMYECKOMN PEIIETKH U YJHEPTHUEH COJIbBATaIlIH.
Kakyro ponb urpaer HOH-IUMOJBHOE B3aMMOJEHCTBUE B YCTOMYMBOCTH PACTBOPOB AJIEKTPO-
JIUTOB.

40.Kak ¢ TOYKH 3peHHs TEPMOJMHAMHUKHU OIHMCHIBACTCS MOH-HOHHOE B3amMmojeiictBue? Kakyro
BEJIMYMHY Ha3bIBAIOT CPEAHEN aKTUBHOCTBHIO M CpelHUM Kod(pduimenToMm aktuBHocTu? Kak
OHM CBSI3aHBI C aKTUBHOCTHIO U KO3 (DULIMEHTAMU aKTUBHOCTHU OTJEJIbHBIX HOHOB?

41.IlepeuncnuTe OCHOBHBIE JomylieHHs Teopuu Jlebas — XIoKKems; MOsSCHUTE UX (pU3nuecKuii
cMmbIci. Yto Takoe woHHas atMocdepa? 3anuimmuTe ypaBHEHUS ISl KO3 GUIIMEHTa aKTUBHO-
CTH B IIEPBOM, BTOPOM U TpeTheM NpuoImkeHun teopun Jledas — XIOKKems, MOSICHUTE BEH-
YUHBI, BXOJSIINE B 3TH YPABHEHHUS.

42.B xakux cucreMax Bo3HHKaeT Auddy3noHHbli noTeHnuan? B 4éM npuunHbl €ro BOZHUKHO-
BEHHS M CIOCOOB! YMEHBIICHHS IIPU 3JIEKTPOXUMHUYECKUX N3MEPEHUSX ?
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43.Kax cBsi3aHBl MEXIYy COOOH yJenbHas 3JeKTPOIPOBOJAHOCTb PACTBOPOB 3JIEKTPOIUTOB M IK-
BUBAJIEHTHAsI 3JIEKTPONPOBOAHOCTD JIEKTPOIUTOB B pacTBope? Kak OHU 3aBUCAT OT NPUPOJIBI
AJIEKTPOJINTA, PACTBOPA, KOHLIEHTPALIMH JIEKTPOJIUTA U TEMIIEPATyphl?

44 Yo HA3BIBAIOT YMCIIOM IepeHOCca HOHA B pacTBope? Kakue M3BECTHBI METOJBI UX ONpe/ee-
HUS?

45.Kakyio BeTUYMHY Ha3bIBAIOT MOJBUKHOCTHIO HOHA B pacTBope? IlosicHuTe 3akOH He3aBUCH-
MOro J1BHkeHust HOoHOB Konppayia.

46.IToueMy U Kak MOJBHXHOCTH MOHOB, SKBUBAJIICHTHBIC JIEKTPOIIPOBOTHOCTH AJIEKTPOIUTOB U
YrCell TIEPEHOCa MOHOB 3aBUCAT OT KOHIICHTPAIMH JJICSKTPOJUTAa B pamkax Teopuu Jlebas —
Xrokkenss — Onzarepa? OObsICHUTE, [TOYEMY NPU JBH)KEHUM MOHOB B PACTBOPE BO3ZHUKAIOT
EKTPOPOPETUICCKHIA U PeTTaKCAITUOHHBIN 3PPEKTHI.

47.B uém 3akmouarorcs 3pdexrsl Buna u Jlebas — danbkenrarena?

48.Kax ¢ MOMOIIBIO 3JEKTPOXUMHUECKOTO IMOTEHIMANIA (HOPMYITUPYETCSl YCIOBHE IEKTPOXUMHU-
YEeCKOI'0 paBHOBECHUS Ha IpaHMIle pa3zena ¢as.

49.TlosicHuTe, B KaKOM CIIy4ae AJIEKTPOXMMHYECKAsl LeMb HAXOIUTCS B COCTOSIHMHM TE€PMOJIMHA-
MHUUYecKoro paBHoBecus. Kakas BennuumHa HasbiBaeTcsl auieKTpoaBikyied cunoit (3C)
rajibBaHuuyeckoro aemenrta? 3anumure Gopmyiny Hepucra u ypaBHenue I'n66ca — I'enbm-
rosibua. [ToscHuTe, 4TO HA3BIBAIOT JIEKTPOJHBIM TOTEHLIUAIOM.

50.ITpuBenuTe puMep KIIacCH(PHUKAINU dIEKTPOIOB U MIEKTPOXHUMUIECKUX IIETICH.

51.Kak TepMOJMHAMHYECKUE XAPAKTEPUCTHKH XUMUYECKUX PEAKIUN, KOXPPHUIIMEHTHI aKTHBHO-
CTH U 4YHCJIa TIepeHOCca OMPEACIIAIOT C MOMOIIbI0 u3mepenus JJ1C?

XuMHueckasds KUHETUKA

52.TlosicHATE OCHOBHBIC TMOHSTHS XUMHYECKOW KHHETHKH: CKOPOCTh PEAKIMU, KHHETHYECKas
KpHBasi, KUHETUYECKOE YPAaBHEHUE, KOHCTAHTA CKOPOCTH, IOPANOK PEaKIUH, MOJIEKYISAp-
HOCTb 3JIEMEHTAPHOM PEAKINHU, PEAKLINN [TIEPEMEHHOI0 MOPSIAKA.

53.ChopmynupyiiTe KHHETUYECKUH 3aKOH AeHcTBUS Macc. Kak 1 M3BECTHOrO MeXaHu3Ma pe-
aKILIMM COCTAaBJISIOTCS KMHETUYECKHe ypaBHeHUA? UTo Takoe mpsMas U oOparHas 3ajadyu Ku-
HETHUYECKOIo aHanu3a?

54.IlosicHuTe, MOYEMY KOHCTAHTBI CKOPOCTH XMMHUYECKHUX PEaKIMH 3aBUCIT OT TEMIIEpaTyphl.
3anuuuTe ypaBHeHHe AppeHnyca. Kakas BelnunHa Ha3pIBaeTCsA SHEPrUEil aKTUBALUU?

55.Kakumu ypaBHEHHUAMHU ONHUCBIBaeTcs (hopMaiabHas KMHETHKAa HeoOpaTHUMbIXe peakluid Hyle-
BOT0, IEPBOT0, BTOPOI'O ¥ TPETHETO NOPSAIKOB?

56.Kaxue n3BecTHBI METO/IBI OTIPEICTICHUS TIOPSIIKA PeaKIIHn?
57.Kak onpeenuTb KOHCTAaHTY CKOPOCTH XUMHYECKOM PEaKIMU U3 OTBITHBIX TaHHBIX?

58.Kakue peaknny Ha3bIBAIOT CI0XKHBIMI? ChopMynupyiiTe MPUHIAIT HE3AaBUCUMOCTH JIEMEH-
TapHbIX cTaaui. Kak 1o u3BeCTHOMY ypaBHEHMIO XMMHUYECKON PEAKIMU COCTABIAIOT /IS HEE
KMHETUYECKOE YypaBHEHHE?

59.Kakumu ypaBHEHUSIMU ONMHCBHIBaeTCS (popManbHas KUHETHKA OOpaTUMBIX PEAKLIUN IEepPBOrO
nopsaka? Kak anemMeHTapHbIe KOHCTAaHTHI ONPEETSIIOT U3 ONBITHBIX TaHHBIX ?

60.Kakumu ypaBHEHUSIMH OMHCHIBaeTCs (popManbHas KMHETHKA MapaijienbHbIX peakuuid? Kax
3JIEMEHTapHbIC KOHCTAHTHI ONPECIISIIOT U3 ONBITHBIX TaHHBIX?
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61.Kakumu ypaBHEHUSIMH ONHUCHIBAaeTCs (popMalibHAsI KMHETHKA MOCIEI0BATEIbHBIX PeaKkIMii Ha
npuMepe ABYX HEOOpaTUMBIX peakuuii nmepBoro nopsiaka. Kak Ha rpaduke BHIMIAIAT KUHETH-
YEeCKHE KPUBbIE HAKOIJICHUS OTJENIbHBIX TPOIYKTOB.

62.YT0 Ha3BIBAIOT SJICMEHTAPHBIM aKTOM XHUMHYCCKOM pCaKHI/II/I? YTo0 HA3BIBAIOT 3HepFHeﬁ aKTHu-
BallMH. Kak BhIT: JIAAAT IIOBCPXHOCTDH HOTCHHH&HBHOﬁ OHCPIruun XHUMHYECKOM peaKHI/II/I?

63.11losicHuTe METO/ MEPEXOAHOr0 COCTOSIHUS (aKTUBUPOBAHHOTO KOMIUIEKCA). YKaKUTE CBOM-
CTBa aKTUBUPOBAHHOI'O KOMILIEKca. Kak MeTo/0M CTaTUCTUYECKOM TEPMOJMHAMUKU IIPOBO-
JTUTCSL pacyeT KOHCTaHTbl CKOPOCTU XUMHUYECKOM peakiuu? Ha3oBuTe OCHOBHBIE AOMYIIEHUS
TEOPHH aKTUBUPOBAHHOTO KOMIUIEKca. YTO Takoe TpaHCMUCCHOHHBINA K03 P duuneHT?

64.11losicHuTE TEOPHIO COyIapeHHl B MPUMEHEHUH K OUMOJIEKYIISIPHBIM PEAKIIUSIM.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/10pO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMAAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710pPO-
Bbsl IIPEAOCTABIIAETCS JOMOJHUTEIBHOE BpeMs JUIsl IOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUI] C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbS IPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSAMU 3/I0POBbSI
¥ WHBAIHMJOB IpOIEIypa OLEHUBAHUS PE3yIbTaTOB OOYUYCHHsS MO JUCIUILIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yNIbTATOB OOyYEHHS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMHM 3[I0OPOBbsl TI0 TUCIMILIMHE (MOJYJII0) MpPEeIycCMaTpUBaeT MpeloCTaBICHUE HH-
dopmanuu B hopMax, aaanTHPOBAHHBIX K OTPAHHYCHUSM UX 3/I0POBBSI M BOCIPUATHS HHPOpMa-
LIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOI M JOMOJHHMTEJbLHOH y4eOHOH JMTEepPaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA)

5.1 OcHoBHas uTeparypa:
1. OcHoBbl pu3nyueckoit xumuu : yuebHoe nocodue : B 2 4. / B. B. Epemun, C. 1. Kapros, 1. A.
VYenenckas, H. E. Ky3smenko. - 5-e uzn., nepepa6. u nom. - Mocksa : Jlabopatopust 3HaHHIH,
2019. - 589 c. - URL: https://e.lanbook.com/book/116100 (nata obpamenus: 08.04.2022). - Pe-
KMM JOCTyNa: Ut aBTopu3. monb3oBateneil. - ISBN 978-5-00101-633-5. - Tekcr : 21eKTpoH-
HBIH.
2. OCHOBBI HU3NIECKON XUMHH : y9eOHOE TIOCOOME IS CTYACHTOB BY30B : [B 2 4.]. U. 1 : Teo-
pus / [B. B. Epemun u ap.]. - 2-e u3z., nepepab. u nomn. - Mocksa : BUHOM. JlaGopatopus 3Ha-
Hui, 2013. - 320 c. - (Y4eOHUK a1 BBICIICH IIKOJIBI). - ABT. yKa3aHbl HA 000pOTE TUT. JIUCTA. -
Bubmuorp.: c. 309-311. - ISBN 9785996305353. - ISBN 9785996303779 : 201.00. - Tekcr :
HEMOCPEICTBEHHBIN.
3. OcHOBBI (hM3UUECKON XUMUU : ydeOHOe mocoOue st CTYASHTOB BY30B : [B 2 u.]. U. 2 : Bagauun
/ [B. B. Epemun u ap.]. - 2-e u3z., nepepad. u gom. - Mocksa : BUHOM. JlabopaTtopus 3HaHUH,
2013. - 263 c. - (YueOHUK 1151 BBICIIEH IIKOJBI). - ABT. YKa3aHbl HA 000pOTe TUT. JHCTA. - bub-
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auorp. B mpmiok.: ¢. 231-233. - ISBN 9785996305360. - ISBN 9785996303779 : 201.109. -
TeKCT : HenmoCpeICTBEHHBIH.

5.2 JlononaHUTENIbHAS JTUTEPATypa:

1. Meroanueckue peKOMEH Ialluu K OpraHU3aliy ayIMTOPHOM U BHEayIUTOPHOM (camo-
CTOSATENBHO) PadOTHI CTYICHTOB: MeToaudeckue ykasanwus / coct. T.I1. Cropoxenko, T.b. T1o-
yuHOoK, A.B. becnasios, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. ya-T, 2018. 89 c.

5.3. [lepuoauueckue u3gaHus:

1. XKypnan ¢puznyeckoit Xumuu;
2. XKypHan DIeKTpOoXuMus;

3. XKypnan Kuneruka u katanus.

6. Ilepeyennb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHHKANIMOHHON ceTn «UHTep-
HeT», He00XO0AMMBIX /11l OCBOCHUS THUCHMILINHBI (MOYJIs1)
1. eLIBRARY - Hayunas snextponHas 6unbimnoreka (MockBa)
http://elibrary.ru/
2. DIeKTpOHHAs KOJUICKIMS HAaydYHOW M TEXHHYECKOW ITOJIHOTEKCTOBOW M OMOIHNO-
rpaduueckoit napopmarmu ScienceDirect
http://www.sciencedirect.com

7. MeTtoguveckne yKa3aHusl MJs1 OOyYAaKOIIMXCH IO OCBOCHHMI0 IMCHMILIMHBI
(Mmonxy.Jist)

VYcnemHoe ocBOe€HHME AMCHUIUIMHBL MpPEAnojaraeT akTUBHOE, TBOPUYECKOE Yy4yacTue
CTYJCHTA ITyTEeM ILJITAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

OO0mre pekoMeHIauu
W3ydeHne MTUCHUILIMHBI ClIelyeT HauWHATh C MPopaboTKU paboueil mporpaMMel, ocoboe
BHUMaHUE, YACIss [EJsIM U 33J1a9aM, CTPYKTYPE U COJIEP)KaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbI0 YIyOneHHs 3HAaHUM MO JUCHUILIMHE U
peycMaTpUBAEeT:

- YTEHUE CTYACHTAMH PEKOMEHJIOBAaHHOM JIMTEPATypbl U YCBOEHUE TEOPETUUECKOTO Ma-
Tepuana AMCUUIUINHBL;

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[InanupoBaHHe BpEeMEHHM Ha CaMOCTOSATENbHYIO pabOTy, HEOOXOIMMOIro Ha H3y4YeHUe
HACTOSIIEH TUCIUIUTNHBI, CTYIEHTaM JIY4YIlle BCETO OCYIIECTBISITh HAa BECh CEMECTp, IpeaycMaT-
pHBast IPH 3TOM PETyJIipHOE OBTOPEHHE MPONHACHHOr0 MaTepuaia. Marepual, MOITy4eHHbIH Ha
JIEKIIUAX, HeO6XO}II/IMO PETYIAPHO AOIOJIHATE CBEACHUAMU U3 JIMTCPATYPHBIX UCTOYHUKOB, IIPpH-
BE/ICHHBIX B paboueil mporpaMme JUCIUITIHHBIL.

Brimonaenune 1abopatopHbix paboT
Ha 3anstuu monyuute y mpemnojaBaTens TpaduK BHIOTHEHHS JabOpaTOpHBIX padoT.
[TomyunTe Bce HeoOXomumMoe MeTonuueckoe obecmedenwue. [lepen mocemeHnem gabopaTopuun
W3YYUTE TEOPHIO BOIIPOCA, MPEANOIAraeMOro K UCCICOBAHHIO, 03HAKOMBTECH C PYKOBOJICTBOM
10 COOTBETCTBYIOIICH pabOTe M IOATOTOBBTE MPOTOKOJ IPOBEACHUS pPaOOTHI, B KOTOPBIH
3aHECHUTE:
— Ha3BaHUE paboTHI;
— 3aroTOBKH TaOJUIL JIJIS 3aMIOJIHCHUS YKCIIEPUMCHTAITBHBIMU JTAHHBIMH HAOTFOICHHUI;
— ypaBHEHHUS XMMHYCCKHX PEAKIMi MpeBpaIIeHU, KOTOPhIe OYIyT OCYIIECTBICHBI MPH
BBITIOJTHEHUH SKCIICPUMEHTA,
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— pacueTHbIe (POPMYIIBI.
Odopmienne 0T4ETOB JIOJDKHO MPOBOIUTHCS MOCIEe OKOHYaHUS paboThl B 1ab0paTOpuu.
JUis  TOATOTOBKM K 3alIMTE OTYeTa CIeAyeT MpOoaHATU3UPOBaTh HKCIEPUMEHTAIbHbIC
pe3yJbTaThl, COMOCTABUTh MX C W3BECTHBIMH TEOPETUYECKHMH IOJIOKEHUSIMH, CIIPABOYHBIMH
WIN JIUTEPAaTYpPHBIMH JaHHBIMH, OOOOLIMTH pE3yIbTaThl HCCIEIOBAHUI B BHJEC BBIBOJOB IO
paboTe, MOATOTOBUTH OTBETHl HA BOIPOCH, MPHUBOJMMBIE B METOAMYECKHX YKa3aHUSAX K
BBITIOJTHEHUIO JTa00PAaTOPHBIX padoT.

Mertoauueckue peKOMEHalMKU TMPENoaBaTesisiM M0 METOAUMKE MPOBEACHUS OCHOBHBIX
BUJIOB YUCOHBIX 3aHATUN

JlaGopaTopHble 3aHATHS

[enssmMu ipoBeAeHUS JTaOOPATOPHBIX PAOOT SBIISFOTCS:

— YCTaHOBJIEHHE CBSI3€ TEOpUM C TPAKTUKOH B (QopmMe HSKCHEPUMEHTAIBHOTO

MOATBEPKICHUS MOJ0KEHUN TEOPUH;

— o0y4eHHe CTYACHTOB YMEHHIO aHATTM3UPOBATh MOJYYCHHbBIE PE3YIIbTATHI;
— KOHTPOJIb CAMOCTOSTEIbHOM paboThl CTYJIEHTOB [0 OCBOCHHIO KypCa;
— o0y4eHue HaBbIKaM PO(eCcCUOHATLHOM NeTEIbHOCTH

[lenn nabGopaTopHOTrO MPAaKTUKyMa JOCTUTAIOTCS HAWIy4IIuM oOpa3oM B TOM ciydyae,
€CIIM  BBINOJIHEHHMIO  OKCIIEPUMEHTA  MPEIIISCTBYET  OINpeAeieHHass  IMOATOTOBUTEIbHAS
BHeaynuTopHas pabota. [loaToMy mpernoaaBarens 00sg3aH HOBECTH A0 BCEX CTYIAEHTOB rpaduk
BBITIOJIHCHHS JTA0OPATOPHBIX pabOT ¢ TeM, YTOOBl OHM MOTJIM 3aHMMAThCS IICJICHANPABICHHON
JOMAaIIHEN MOATOTOBKOM.

[lepen HayasioM OYepeAHOr0 3aHATHS MPENOAABATENb JOJIKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIMOJHEHUIO JIA0OpPATOPHOM pabOThl MyTeM KOPOTKOTO
cobOeceloBaHUsA M TPOBEPKH HAIUYUS Yy CTYJACHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB MPOBEIEHUS
paboTHL.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3YyeMbIX MPH OCYIIECTBIECHHH
00pa30BaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 0OecreYeHust
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmMHOe oOecrieueHue IS CTA0OBHISTITHX.

8.2 Ilepeyenb He0OXOAUMBIX HHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snekrponnas oubnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoAMMAasi VIS OCYylleCTBJIeHNsI 00pa3oBa-
TeJbHOI'0 MPoIecca N0 TUCHUILINHE (MOYJII0)
MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE TN CIIUTUTMHBI

Ne Bun pabor
(MOJyJ1s1) ¥ OCHAILIEHHOCTh
1. JlaGoparopHble 3aHsA- | YueOHbIe Ja00paTOpUN YKOMIUIEKTOBaHHbIE, CHEIHATN3U-
TUA pOBaHHOM MeOeNblo, BBITSKHOW CHUCTEMON BEHTHJISALUH,

MEJIOBBIMH JIOCKaMH, CPEJCTBaMHU IOKapHOI Oe30rmacHo-
CTH W OKa3aHWsI TEPBOM MEAUITMHCKOW IMOMOINH, JTabopa-
TOpHBIM oOOOpynoBanuem — ayxa. 334, kopn. C (ynmuua
Craspornonbckasi, 149):

- TEpMOCTaT;

- y4eOHO-1a00paTOPHBIN KOMIUIEKC «XUMUS;

- IEPCOHAJILHBIN KOMIIBIOTED;
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- KOK-3;

- pH-metp;

- myasTuMeTp AKTAKOM ABM-4084 — 4 mit.;

- KOHJYKTOMETD;

- pedpakTomeTp;

- TIOJISIPUMETD;

- AYEHKU KOHAYKTOMETPUYECKUE.

- UCTOYHUK MHUTAHUS TIOCTOSHHOTO TOKAa CTa0MJIM3UPO-
Ba"HbBIA b5-49;

- BOJIsTHAsI OaHs.

['pynnoBele  (MHOUBU-
JyaJlbHbI€) KOHCYJIbTa-
U1

VYueOHast aynuTopusi Ui MPOBEACHUS 3aHATHI CeMHHap-
ckoro tuna — ayn. 332, xopn. C (ynuna CtaBporosbekas,
149). IlepenocHoe MynpTUMEANITHOE 000pPYIOBAaHUE.

Tekymuii  KOHTpPOJIb,
IIPOMEKYTOYHAsI aTTe-
cTanus

VYyeOHast ayautopus JUIsl IPOBEACHUS 3aHATUN CEMHHap-
ckoro tuna — ayna. 332, kopn. C (ynuna CtaBporonbckas,
149). IlepenocHoe MyapTUMEANITHOE 000OpYIOBAaHUE.

CamocTosiTenpHas pa-
oora

KaOuneTsl nnsi caMoCTOSATENbHONW pabOThI, OCHAIIEHHBIE
KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO ITOJKIIFOUEHHUS
K cetu «VHTepHET», MPOrpaMMOil SKPaHHOTO yBEIUYCHHS
U oOecrieueHHbIE JOCTYIIOM B AJIEKTPOHHYIO MH(pOpMAaIn-
OHHO-00pa30BaTENbHYIO Cpely yHUBepcurera — ayn. 329
kopi. C, ayn. 140 (ynuna CtaBponosbckas, 149).
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