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

1.1. Heap AuCUMNIMHBL (OPMHUPOBAHKE Y CTYIEHTOB HABBIKOB NMPAKTUYECKOTO 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

HuctunuHa «I[IpakTukym mo (GU3NYecKOd XMMHH» OTHOCHTCS K 00s3aTeIbHON 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 «IIpakTrKyM 1Mo (GU3UYeCcKOi 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», «BBICOKOMONEKYISPHBIE 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 KOMHGTGHHHﬁZ

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 CUHTE3, aHalli3, U3yYeHHe CTPYKTYPhl M CBOWCTB BEIIECTB M MaTEPHAJIOB, UCCIEJOBAaHHE MPOLECCOB C UX
ydacTUeM

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

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 TEOpEeTUUECKHEe OCHOBBI METOJOB 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.

Bna,ueeT METOJZaMH1 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

3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPHI, IPAKTHYE-
CKHUE 3aHSTHSA)

HNHaga KOHTaKTHas paﬁoTa:

Kontpoib camocTositenbHOM padoTsl (KCP)

[Tpomesxxyrounas arrecranus (MKT)

0,4 0,2 0,2

CamocrosiTesibHasi padoTa, B TOM YK cJIe

47,6 5,8 41,8

Kypcosas pabora

[TpopaboTka y4eOHOro (TeopeTudecKoro) MaTepuana

26 10 16

BrinonmHeHne WHAWBHTYaTbHBIX 3aaHi (TTOITOTOBKA
COOOIIECHUH, TTPEe3EHTAIUIN )

Pedepar

[ToaroroBka K TEKyIeMy KOHTPOJIIO

KonTpoJn:

IToaroToBka K 3K3aMeHy

O0mas Tpya0eMKOCTh

qac.

252 108 144

Has padorta

B TOM YHCJI€ KOHTAKT-

204,4

102,2 102,2

3a4. ¢

2.2 CTpyKTypa IMCOHMILIHHbI:

Pacnpenenenne BuaoB yueOHOI pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM TUCIIUILUTHHEI.
Pasnernsl (TeMBbl) IUCIMILUTUHBL, H3y4aeMble B 5 cemecTpe (ouHast hopMa 00ydeHus)

KomnuuectBo yacoB

Ne
pas- HaumenoBanue pasienoB (Tem) AYRHMTOpHAA Breayuropras
fena Bcero paboTa pabora
J | 113 | JIP CPC
1 TepmomuHaMuKa XUMUYIECKOTO 36 34 0 0 5
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
Pa3zzesnl (TeMbl) TMCIUTUIMHBI, H3y4aeMbie B 6 cemectpe (ouHast hopma o0ydeHus)
KonnuecTBo yacos
Ne A B
pas- HawnmenoBanue pasnenoB yAHTOpHas HeayuTopHas
ena Bcero abota pabota
J | 113 | JIP CPC
4 DNEKTPOXUMHUS 73,8 52 0 0 21,8
5 XuMu4eckasi KHHETHUKa 70 50 0 0 20
Bcezo: 143,8 | 102 0 0 41,8
Hmozo no oucuuniune: 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 JMCHUTIIHHBI:

2.3.1 JlaGopaTopHble 3aHATHS

dopma TeKyIIero
KOHTPOJIS

1 3 4

1. |Xumnueckoe paBHoBecue. M3yuenune xumuueckoro papHosecus |JIP

B TOMOT€HHOM CUCTEME.
2. |M3ydenue paBHOBECHsS TOMOTE@HHOM pEaKiliy B PacTBOPE. JIP
3. |Onpenenenre KOHCTAHTHI HOHOOOMEHHOT'O PABHOBECHSI. JIP
4. |®a3oBoe paBHOBecue. M3yuenue paBHOBecHs KUAKOCTh — map B|JIP
JIBYXKOMIIOHEHTHOW CHCTEME.
5. |H3ydeHue B3aMMHOI pacTBOPUMOCTH KUIKOCTEH B AByXKOM-  |JIP
IIOHEHTHOMN CUCTEME.
6. |l3yuenue paBHOBecHs B TPEXKOMIIOHEHTHOI cUCTEME. JIP
7. |HccnenoBanue pacTBOPOB CUJIbHBIX U CIA0bIX 1eKTposnuToB  JIP
KOHJIYKTOMETPHUYECKUM METOJIOM.
8. |Ompenenenue pacTBOPUMOCTH M MTPOU3BEICHUS pacTBOpUMOCTH |JIP
TPYIHOPACTBOPUMOM COJIM 110 YJIETBbHOM 3JIEKTPOIPOBOTHOCTH.
9. |M3mepenue uncen nepeHoca HOHOB B pacTBope meroaom [ur- |JIP

Ne HanmenoBanue 1a60paTopHBIX padboT

Topoda.

10. |Onpenenenue koxpduunenta quddys3uu B cucreme H20 — JIP
NaCl.

11. |[DnexTpoaBuxymmue cuibl. OnpeneneHne NoTeHIUaNoB OT- JIP

JENBHBIX EKTPo10B, DJIC ralbBaHUYECKUX TETeH.
12. [U3mepenue remnepatypHoro ko3ddunuenra 3/IC ransBanu- |JIP
YEeCKOT0 3JIEMEHTA U pacyeT TEPMOJUHAMUYECKUX BEIHYHUH.
13. |Onpenenenne kKo3ppuureHTa AKTUBHOCTH COJIIHON KUCIOThl  |JIP
14. | Xumnueckas kuHetuka. OnpeneneHre KOHCTaHTbl ckopocTr  [JIP
VMHBEPCHUH Caxapo3bl.
15. |MccnenoBanre KUHETUKN PAaCTBOPEHMSI MaJIOPACTBOPUMBIX Be- (JIP
IECTB.
16. |OnpeneneHre mopsiAKa peakiui OKUCICHHS HOTUI-HOHOB JIP
MOHAMM TPEXBAJIEHTHOTO XKEJIe3a.

[Tpumeuanue: JIP — naboparopnas pabota

2.3.2 IllpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)

Bnmstare mpupoap! IByX3apsIHOTO KaTHOHA Ha MU PY3MOHHYIO IIPOHUIIAEMOCTh MEM-
6panst MK-40.

N3ydeHue 3neKTponpoBOIHOCTH HOHOOOMEHHBIX MEMOpPaH B PaCTBOPAX, COAEPKAIINX
OpPraHUYecKHe KUCIIOTHI U UX COJIH.

HccnenoBanue ceneKTUBHOCTH NePHTOPUPOBAHHBIX MEMOpaH, MOAU(PUITMPOBAHHBIX
rajuryasuTom

OcBoeHNe METOAMKH UCCIIEJOBAHUS SIBICHUH ITepeHoca B MEMOPaHHBIX CUCTEMAX C aM-
(boauT conepKaIUMH PaCTBOPaMHU

HccnenoBanue aucconuanuy CIMPTOB B OUTIONISIpHON MeMOpaHe ¢ (pochopHOKUCTOTHOM
KaTaJIMTHYECKOM J0OaBKOH

BnusiHue TepMuueckoro BO3eMCTBUS Ha paclipe/leIeHUue BOAbI B CTPYKTYpe reTeporeH-
HBIX MEMOpaH



N3ydenne macconepeHoca yepes OUCIIOitHbIe HOHOOOMEHHBIE MEMOPAHBI.

HccnenoBanue 31eKTPOTPAHCIIOPTHBIX XapaKTEPUCTUK 1ephTOPUPOBAHHBIX MEMOpaH
JUTSL TOTUTMBHBIX JIEMEHTOB

Brusinue gactuir 305 rugpokcuaa xesnesa(lll) Ha qucconmanuio Boabl B OUIOISPHOR
MeMOpaHe

Bnusinue ¢ocopHOKHCIOTHOrO MOJUAIIEKTPOIUTA HA JUCCOLUAIUIO BOJBI B OUITONISP-
HOW MeMOpaHe.

Bnusinue xatanutuyeckux J00aBOK Ha SHEPTUIO0 aKTUBALIMU PEAKIIUH IMCCOLIMALINN BOJIbI
B MeMOpaHe.

HccnenoBanue BIMSHUS OPraHUYECKUX PACTBOPUTENICH HA XapaKTEPUCTUKU OUTIONISPHOMA
MeMOpaHbl.

HccnenoBanue BIUSHUS JIMHEHHOTO MOJIMANIEKTPOINTA HA XapAaKTEPUCTUKU OUTIONISAPHOM
MeMOpaHblI.

HccnenoBanune MeToAa Moxy4eHsi HEOPraHUYEeCKOW KaTalTuTHUeCKON JO0OaBKU Ha Xapak-
TEPUCTUKH OUTIONIIPHON MEMOPaHHBI.

HccnemoBanme 37EKTPOXUMHYECKUX XaPaKTEPUCTHK ITOTYOHUITOSIPHBIX HOHOOOMEHHBIX
MeMOpaH.

HccnenoBanue 3MEKTPOXUMUYCCKUX XaPaKTEPUCTUK BTOPHYHOTO NCTOYHHUKA TOKA C HIC-
MOJIb30BaHNEM OUIOJISPHBIX MEMOpaH.

HccnenoBanue 3IEKTPOXUMHYECKUX XapaKTEPUCTUK HOHOOOMEHHBIX MEMOpPaH B BOIHO-
OpPraHUYECKUX PaCTBOpaXx.

HccnenoBanue ruipoAMHAMUYECKON U OCMOTHYECKON TPOHUIIAEMOCTH HOHOOOMEHHBIX
MeMOpaH.

2.4 IlepedyeHb y4eOHO-METOANYECKOT0 O0ecneYyeHUs JJIs1 CAMOCTOATEIbLHOH padoThI
00y4YaKOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTLIMHBI
Ne Bun CPC IO BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

1 2 3

1 |IIpopabotka yue6Horo |1. OcHOBBI pu3nMUecKOil XumMHH : yuebHoe nocodue : B 2 4./ B.
(Teopernueckoro) mate- (B. Epemun, C. U. Kapros, . A. Ycnenckas, H. E. Ky3pmenko. -
puana 5-e u3J., nepepad. u joi. - Mocksa : JlabopaTopus 3HaHUH,
2019. - 589 c. - URL: https://e.lanbook.com/book/116100 (naTa
obpamienus: 08.04.2022). - Pexxum poctymna: a1 aBTOpU3. MOJb-
3oBateneil. - ISBN 978-5-00101-633-5. - TeKcT : 2IeKTPOHHBIH.
2. OcHOBBI (PM3HUECKOI XUMUU : y4eOHOE MOCOOUE TS CTYACH-
TOB By30B : [B2 4.]. U. 1 : Teopus / [B. B. Epemun u ap.]. - 2-e
u31., nepepad. u gon. - Mocksa : BUHOM. JlaGopaTopust 3Ha-
Huit, 2013. - 320 c. - (YueOHUK /Ui BBICIIEH IIKOJIBI). - ABT.
yKa3aHbl Ha 000poTe THUT. TucTa. - bubnmorp.: c. 309-311. -
ISBN 9785996305353. - ISBN 9785996303779 : 201.00. - Tekcr
: HEITOCPEACTBEHHBIM.

3. OCHOBBI (M3UYECKON XUMUH : ydeOHOE TOCOOUE TSl CTY/IeH-
TOB By30B : [B 2 u.]. U. 2 : 3amauu / [B. B. Epemun u np.]. - 2-¢
u31., nepepabd. u gom. - Mocksa : BUHOM. JlaGopaTtopus 3Ha-
Huit, 2013. - 263 c. - (Y4eOHUK I BBICIICH IIIKOJIBI). - ABT.
yKa3aHbl Ha 000pPOTE THT. JUCTA. - bubmuorp. B mpmwiox.: c. 231-
233. - ISBN 9785996305360. - ISBN 9785996303779 : 201.19. -
TeKCT : HenmoCpeACTBEHHBIH.

4. Meroauyeckre peKOMEHJallMy K OpraHu3aluu ayJMTOPHOU U



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

BHEAYJIUTOPHOH (CAaMOCTOATEILHOMN) pabOThI CTYICHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. JIo3a. — KpacHonap: Kybanckuii roc. yH-T,
2018. 89 c.

2 |llogroroBka K BeINOJIHE- (MeToaMYeCKHEe PEKOMEHAALUK K OpraHu3aldy ayIJUuTOPHOM
HUIO 1a0OPaTOPHBIX pa- |[BHEAYAUTOPHOH (CaMOCTOSITENBbHON) PabOThl CTYAEHTOB: METO-

oot nudeckue ykazanus / coct. T.II. Cropoxenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTAMHU 3/10poBbsi (OB3) npenocrasistorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0POBBS M BOCIIPHUATHS UHPOpPMAIUH:

Jlyist i1l ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHou hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JL1st i1 ¢ HapyIIeHUsSIMH OTIOPHO-/IBUTATEIBLHOTO afmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YaroIIMXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlns popmupoBanus mpodecCHOHATBHBIX KOMIETSHIINN B MPOLIECCE OCBOCHUS Kypca HC-
MIOJIB3YETCS] TEXHOJIOTHUS PO EeCCHOHATHHO-PAa3BUBAOIIETO O0YUCHHUS, MTPEeyCMaTpUBAIOIIast He
TOJIBKO Tepeadyy TeOPETHUYECKOTO MaTepuaia, HO M CTUMYJIMPOBAHHE ITO3HABATEIBHBIX JICH-
CTBUH CTyIeHTOB. B pamkax 1abopaTOpHBIX 3aHSATHI MPUMEHSIOTCS METOJbI IPOEKTHOTO 00Y-
YCHUA, UCCIICAOBATCILCKUEC METOAbI, METOJ] KOHKPCTHBIX CI/ITyaHI/II\/’I. B nmponecce CaMoOCTOATCIIb-
HOM JIEATENBHOCTH CTYICHTHI YTIYOISIOT M PACIIUPSIOT TEOPETUUECKUE 3HAHUS.

Jlng nmui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI TIPEIYCMOTPEHA OpTaHU3aIIHs
KOHCYJIBTAIMH C UCIIOJIb30BAHNUEM DJIEKTPOHHOH TOYTHI.

Komu-
Cemectp Bun 3ansTus Hcnonb3yeMble HHTEpAKTUBHBIE 00pa30BaTENb- HECTBO
(JIP) HBIE€ TEXHOJOTHHU
9acoB
5 JIP Becennl 10
Pa36op cutyanuit 25
PaboTa B MasIbIX rpynmnax 10
6 JIP Becenpl 10
Paz6op curyaruit 25
PaGota B ManbIx rpynnax 10
Hmoeo: 90

4. OueHo4YHbIe CpeACcTBA I TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKYTOYHOM
aTTecTaluu
4.1 ®oHA OLIEeHOYHBIX CPE/ICTB I MPOBeeHNs TeKyllel aTTecTalun

4.2 ®oHA OLICHOYHBIX CPEACTB sl MPOBeJIeHUs MPOMEKYTOUYHOM aTTecTAlNU



BOHpOCBI AJI IOATOTOBKHU K 3a4CTy

XuMu4eckasi TEpMOJAUHAMUKA

1. Yro Ha3piBalOT u3MeHeHueM >Hepruu ['nd6ca u sHepruu ['enpbmrosbia B XUMHUECKON pe-
akuuu? 3aueM BBOJUTCS XMMHUYECKas IIepeMEeHHas?

2. 3anumuTe yaBHEHHME HM30TEpPMbI XUMHUYeckoi peakiuu Bant-I'odda. Kak ompemenuts
HaIlpaBJIECHUE CaMOIIPOU3BOJILHOTO MPOTEKAHUS XUMHUECKOM PEaKIIMU 10 Ha4aJIbHOMY CO-
CTaBy peaKkIMOHHOU cmecu?

3. CdopmynupyiiTe 3akoH JeicTByrOmuX Macc. Kakue W3BeCTHBI BHIBI KOHCTAHT PaBHOBE-
cus? YKaXHUTe CBSI3b MEX1Y HUMHU.

4, Kak paccuuThiBaloTCs KOHCTAHTBI PAaBHOBECHS XMMUUYECKHX PEAKIUN C UCIOJIb30BAHUEM
TaOJIMI CTAaHAAPTHBIX 3HAUCHUN TEPMOJAUHAMUYECKUX PYHKIIMIA?

5. Kak KOHCTaHTBhl XMMHUYECKOW peaKLMM 3aBUCAT OT TEMIIepaTypbl? 3allUIIMTE ypaBHEHUE
n300apbl (M30XOPbl) XUMHUECKOW pEeaKIMM, MOSCHUTE BCE BEIUYMHBI, BXOJILUE B ITH
YpaBHEHUS.

6. Kak ypaBHeHHE M300apbl U U30XOpPhl XMMUYECKON pEaKIMK CBA3aHO ¢ HpuHIMIoMm Jle-
Hlarense?

7. Tlosicuute, KaKk paccuuTaTh KOHCTAaHTY PaBHOBECHS] XMMHMUYECKUX PEAKIHH, HCIONb3ys
ypaBHEHUE U300aphl UIIN U30XOPHI.

8.  Iloscuure pacuéT W3MEHEHMs SHTAJBIIMU, BHYTPEHHEH SHEPIUU M SHTPONUU B XMUMUYE-
CKOH peaklliy ¢ UCNOIb30BaHUEM YPAaBHEHUS N300apbl U U30XOPbl XMMUUECKOM peaKIiH.

9. Kak ob1iee gaBrneHue peakiiOHHOW cMecH BIHsIeT Ha €€ cocTaB?

10. Kak paccuntarh paBHOBECHBIH COCTaB PEAKIIMOHHOW CMECH TI0 KOHCTAHTE PABHOBECHS?

@Pa30BbI€ pABHOBECHS

11.TTosicHuTe OCHOBHBIE MOHATHS: (a3a, KOMIIOHEHT, cTerneHu cBo0o bl Chopmynupyiite ycio-
BHE MEX()a3HOT0 paBHOBECHSL.

12.Tlosicaute npaBmiio ¢a3 I'n60ca. Kak ero BeiBecTH, HCHOIB3ysd TepMoanHamMuKy. Kak kiac-
CU(DUIMPYIOT TETEPOTeHHBIE CUCTEMBI?

13.M3006pa3ute ¢a3zoBbie quarpaMMbl OJHOKOMIIOHEHTHBIX CHCTEM (BOJA, cepa, TUOKCHUJ YTIie-
pona). Jlaiite K HUM HEOOXOAMMBIC TTOSICHEHHUS.

14 Kax Ha OCHOBE TEpMOJIMHAMUKH BBIBOAATCA ypaBHeHue KnameiipoHa u ypaBHeHnue Kia-
neiipona — Kiaysuyca?

15.Kak paccuurtaTh ¢ ucnoib3oBaHueM ypaBHeHuil Kumameiipona, Knaneiipona — Knaysuyca:
JaBJIeHWE TIapa HaJ XKUJIKOW U TBEPON (a3oil, TeMIiepaTypy IUIaBJIEHUS TIPH 3aJaHHOM JaB-
JICHWHU, U3MEHEHUE SHTAJIBINU TpU (a30BoM nepexoe?

16.TTosicauTe (ha30ByIO AUArpaMMy COCTOSHUS JBYXKOMIIOHCHTHOW CHCTEMBI «T — JK» C IBTCK-
THUKOM.

17.IlosicauTe (ha3oByr0 AMarpaMMy COCTOSIHHS ABYXKOMITOHEHTHBIX CHCTEM «T — K» C Heorpa-
HH‘-IGHHOﬁ paCTBopI/IMOCTLIO KOMIIOHCHTOB B XHJIKOM H TBepI[OM COCTOsIHUN. Pa3neneHHe
cMeced METOIOM 30HHOU IIIaBKH.

18.ITosiciuTe (Pa3oByI0 TUArpaMMy COCTOSHHS IBYXKOMIIOHEHTHBIX CHCTEM «T — 5K» C OTpaHHU-
YEHHOU PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.



19.TTosicauTe (ha3oByIO qUArpaMmy COCTOSIHHSI ABYXKOMIIOHEHTHOUW CHCTEMBI «T — 5K» C KOHTPY-
SHTHOH TOYKOH IUIABJICHUS.

20.ITosicauTe (ha3oBYyIO qUArpaMMy COCTOSHUS JBYXKOMIIOHEHTHOM CHUCTEMBI «T — X» C HHKOH-
TPYIHTHOM TOYKOM TJIaBJICHUS.

21.Tlosicuute (a3oByIO AUAarpaMMy COCTOSIHUS JIBYXKOMIIOHEHTHBIX CHCTEM K — I» C Heorpa-
HUYEHHON PaCTBOPUMOCTBI) KOMIIOHEHTOB B JKUJKOM COCTOSIHUU. A3€0TPOIIHBIE CMECH.

22 .Kak pou3BOJUTCS pa3/ielieHUe BEIIECTB MyTeM MEPEroHKU. B ueM paznuyue mpocToii mepe-
TOHKH, TPOOHON NEPEeroHKH, peKTuhuKanum?

23.Ilosicaute a3oByIO AUArpaMMy COCTOSIHHS TBYXKOMIIOHEHTHBIX CHCTEM K1 — JK2» C Orpa-
HUYCHHOW PaCTBOPUMOCTBIO B XKUAKOH (aze.

24 Tlosicaute mpocTelnnyio (a3oByl0 JUarpaMMmy COCTOSIHUS TPEXKOMIIOHEHTHBIX CHCTEM «T —
x». Tpeyronbauku ['u606ca u Pozeboma. DBTeKTHKA B TPEXKOMIIOHEHTHOM CHCTEME.

25.I1osicHuTe mpocTeinyto (a3oByIO TUarpaMMy COCTOSHUS TPEXKOMITOHECHTHBIX CHCTEM <OK1 —
’K2» C OTPAHUYECHHOU PaCTBOPUMOCTBIO KOMIIOHEHTOB B KUJIKOM COCTOSIHUM.

26.Kakum ypaBHEHHEM ONHCHIBACTCS PACIIPEEIICHIE TPETHEr0 KOMIIOHEHTA MEXKTY IBYMSI HKH/I-
kumu (pazamu? OT dyero 3aBUCUT K03 PuireHT pacnpeaeneHusi? Kak npoBoauTcs BIIEICHNE
KOMIIOHEHTa U3 pacTBOpa METOJOM 3KCTpakuuu? Yem paznuuaroTcs OJHOKpaTHas 3KCTpPaK-
s ¥ IpoOHAast SKCTpakuus?

TepMmoanHaMuka pacTBOPOB

27.1lpuBenuTe MpUMeEp TEPMOAMHAMHYECKOW Kiaccudukanum pactBopoB. Kakme pacTBOpHI
Ha3bIBAIOTCS UI€AIbHBIMU, MPEIEIbHO pa30aBIeHHBIMU U HEU1€AIbHBIMU?

28.Kakue BeTMYMHBI HA3BIBAIOTCS MapIUATBHBIMUA MOJBHBIME BennmuuHaMu? Kak ux ompezerns-
IOT U3 ONBITHBIX JaHHBIX? [loscHuTe rpaduyeckne MeTonbl (METOA, OCHOBaHHBIM Ha OCHOB-
HOM (popmyre Uil mapluaJbHON MOJIBHOW BEJIMUMHBI U METOJ OoTpe3koB). [losicHure ananu-
TUYECKUN MeTOJ (110 U3BECTHOMN 3aBUCUMOCTH COOTBETCTBYIOIIETO CBOMCTBA pacTBOpa OT KO-
JUYECTBA KOMITIOHEHTA B PacTBOpE).

29.3aBUCHMOCTB JaBJICHUS HACBIIIEHHOTO ITapa PaCTBOPUTEIS Hal PACTBOPOM OT MOJIBHOM JTOJH
pacTBOpeHHOTO BemiecTBa. 3akoH Payms. Kak paccuuraTh MONSIpHYIO MaccCy pacTBOPEHHOTO
BEILIECTBA C TOMOUIBIO 3aKoHa Payrs?

30.3aBUCHMOCTb JTaBJICHUST HACHIIIEHHOTO Mapa JIETY4ero pacTBOPEHHOTO BEIIeCTBA HaJl PacTBO-
POM OT €ro MOJIBHOH J10J11 B pacTBOpe. 3akoH ['eHpu.

31.Kak paccuuTarh aKTHBHOCTH M KO3(PPHUIIMEHTH aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payisa u I'enpu.

32.Kak paccunTaTh MaplHaIbHYI0 MOJBHYIO BETHUYMHY KOMIIOHEHTa B PacTBOpPE IO M3BECTHOM
3aBUCHMOCTH IAPLUAAIBHON MOJIBHOM BEJIIMYUHBI APYIOro KOMIIOHEHTA OT €r0 MOJIBHOM JI0JIH
B PAaCcTBODPE.

33.00BsicCHUTE C TOUKH 3pEHUSI TEPMOJIMHAMHKH, TTI0YEMY TeMIIepaTypa Havyaja KpUCTAIIH3aIIH
pPacTBOPUTEIST U3 PACTBOPA 3aBUCUT OT MOJISUTFHOW KOHIIEHTPAIIMH PACTBOPEHHOTO BEIIECTBA
B IIpeJieNibHO pa30aBieHHOM pactBope. Kpuockonuyeckuii s ¢ext. Kak paccunrats mMonsp-
HYIO MacCy paCTBOPEHHOI'0 BELIECTBA C MOMOIIbIO KPUOCKOITHUH.

34.00BsICHUTE C TOUKH 3PEHUS] TEPMOJUHAMUKH, IOYEMY TeMIIepaTypa KUIICHHUs pacTBOPA 3aBH-
CHT OT MOJISUIbHOW KOHIIEHTPAIMM PAaCTBOPEHHOTO BEUIECTBA B MPEACIHHO pPa30aBICHHOM
pactBope. D0ymmnockonuueckuii a3gpdext. Kak paccuntarb MOISIPHYIO MacCy pacTBOPEHHOTO
BEIIIECTBA C TOMOIIBIO H0YIUITNOCKOIIHH.



35.00BsICHUTE C TOYKU 3PEHUST TEPMOJUHAMUKHU, TIOYEMY OCMOTHUYECKOE JAaBJICHHE MPEAeIbHO
pa30aBIEHHOTO PacTBOpa 3aBHCUT OT €ro KoHueHTpauuu. YpasHenue Baut-I'opda. Kak pac-
CUMTATh MOJIAPHYIO MacCcy pacTBOPEHHOI'O BELIECTBA C IIOMOIIBIO U3MEPEHUSI OCMOTHYECKOIO
JIaBJICHUSI PacTBOPA.

36.00bsCHUTE C TOUYKHU 3PCHUS TEPMOJTUHAMUKH, IIOYEMY TEMIIepaTyphl Hadalla KPUCTALIU3AINN
KOMIIOHEHTa U3 PacTBOpa 3aBUCUT OT MOJIBHOM JOJIM BTOPOrO KOMIIOHEHTa B pacTBope. Ilo-
SICHUTE BEJIMYMHBI, BXOA1IKE B ypaBHeHue penepa.

DneKTpoXuMus

37.CpaBHUTE XUMHYECKUU M D3JICKTPOXUMHUYECKHI CIIOCOOBI OCYIIECTBICHHS OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHON peakuuu. M3 4ero cocTouT 3IEeKTPOXMMHUUYECKAs LIENb U €€ KOMIIOHEH-
Te1? Kakoli pa3aen pu3ndeckoil XMMUU HA3bIBAIOT TEOPETHUECKON 3ekTpoxumuen? Hazou-
T€ €€ pa3JelIbl U YKaKUTE €€ CBA3b C 3aladaMy IIPUKIIAJTHOMN 3JIEKTPOXUMUH.

38.Kak mpoucxoamsiao pa3BUTHE TPEACTABICHUH O CTPOCHHWU PACTBOPOB JJIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appenunyc). [loscHuTe OCHOBHBIEC MOJIOKEHUS TEOPUH AppeHHNy-
Ca; YKa)XKUTE HEJIOCTATKU ITON TEOPHH.

39.Kakue BenMYMHBI Ha3bIBAIOT SHEPTUEH KPUCTAJUIMUECKOM PELIETKU U SHEPTHEH CONbBaTaIIH.
Kakyro posip urpaer HOH-IUMNOJBHOE B3aUMOAECHCTBUE B YCTOMYMBOCTH PACTBOPOB AJIEKTPO-
JIUTOB.

40.Kak ¢ TOYKH 3peHHUs TePMOJMHAMHUKHU OIHCHIBACTCS MOH-WOHHOE B3amMmojeiictBue? Kakyro
BEJIMYMHY Ha3bIBAIOT CpeAHEN aKTUBHOCTBHIO M CpelHUM Ko3dduuumentom akruBHoctu? Kak
OHM CBSI3aHBI C aKTUBHOCTHIO U KOA((DULIMEHTAaMU aKTUBHOCTHU OT/JEJIbHBIX HOHOB?

41 .IlepeuncnuTte OCHOBHBIE JOMylIeHUs Teopun Jlebas — XroKkems; MOsSCHUTE UX (pu3nuecKuii
cMbIca. UTo Takoe MoHHas atMocdepa? 3anuuinTe ypaBHEHUs Uid KOd(G(ULIMEHTa aKTUBHO-
CTH B IIEPBOM, BTOPOM U TpeTheM NpubImkeHun teopun Jlebas — XIOKKens, IOSACHUTE Beu-
YUHBI, BXOJSIINE B 3TH YPABHEHHUS.

42 B xakux cucreMax Bo3HMKaeT Auddy3uoHHb noTteHuuan? B uém npuunHbl €ro BO3HUKHO-
BEHUS U CIIOCOOBI YMEHBIICHHUS MTPH 3JIEKTPOXUMHUECKUX U3MEPEHMSIX ?

43.Kaxk cBsi3aHbl MEXIY COOOH yJenbHas 3JeKTPONPOBOJAHOCTb PACTBOPOB 3JIEKTPOIUTOB M IK-
BHBAJICHTHAsI 3JIEKTPOIIPOBOJHOCTD IEKTPOIIUTOB B pacTBope? Kak oHM 3aBUCAT OT MPUPOABI
AIIEKTPOJINTA, PACTBOPA, KOHLIEHTPALIMH JIEKTPOJINTA U TEMIIEPATYphl?

44 Yo HA3BIBAIOT YMCIIOM IepeHOca MOoHA B pacTBope? Kakue M3BECTHBI METOJBI UX ONpeese-
Hus?

45.Kakyio BeTUYHMHY Ha3bIBalOT MOJBUKHOCTHIO HOHA B pacTBope? IlosicHuTe 3aKOH HE3aBUCH-
MOro JIBUKeHus noHOB Koubpayina.

46.IToueMy U Kak MOJBMKHOCTH MOHOB, DKBUBAIICHTHBIE AJIEKTPOITPOBOIHOCTH AJIEKTPOIUTOB U
quCceN MepeHoca MOHOB 3aBUCAT OT KOHLIEHTPAIMM 3JIEKTPOJIUTa B paMkax Teopuu Jlebas —
Xrwokkenss — Onzarepa? OObsiCHUTE, NTOYEMY MPU JIBUKEHUH MOHOB B PAacCTBOPE BO3HHUKAIOT
ANIEKTPOOPETHUECKUI U peTaKCallmOHHBIN d(PPEKTHI.

47.B uém 3axmrovarotcs 3 dextsl Buna u Jlebas — @anbkenrareHa?

48.Kax ¢ MOMOIIBIO 3JEKTPOXUMHUECKOTO MOTeHIMANa (POPMYITUPYETCsl YCIOBHE JIEKTPOXUMHU-
YEeCKOI'o paBHOBECHS Ha IrpaHulle pa3zaena das.
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49.IlosicHuTe, B KaKOM CIy4ae 3JIEKTPOXHUMHUYECKas LIeMb HAXOIUTCS B COCTOSIHUM TEPMOJIMHA-
MUYECKOro paBHOBecus. Kakas BenmumHa Ha3biBaeTcs aekTponBrokymieit cuioi (D1C)
rajgpBaHuuecKoro snemenrta? 3amumure popmyny Heprera u ypaBHenue ['mb6ca — I'enbMm-
ronbia. [TosicHuTe, YTO HA3BIBAIOT SJIEKTPOIHBIM IMOTEHIIMATIOM.

50.ITpuBenuTe npuMep Ki1acCU(PUKAIUU SIEKTPOIOB U HIEKTPOXUMUYECKUX LIETICH.

51.Kak TepMOIMHAMHYECKUE XaPAKTCPUCTUKH XUMUYECKUX Peakinii, Ko3ppUIneHTh akTHBHO-
CTH U YHCJIa [IepeHOoca OMPEACIIAIOT C MOMOIIbI0 u3mepenus IC?

XuMu4ueckasd KUHETHKA

52.IlosicHUTE OCHOBHBIC IMOHATHS XUMHUYECKOW KHHETUKH: CKOPOCTh PEAKIMH, KHMHETHYECKas
KpUBasi, KUHETUYECKOE YpAaBHEHUE, KOHCTAHTA CKOPOCTH, IMOPSANOK PEAKLUHU, MOJIEKYISAp-
HOCTb 3JIEMEHTAPHOM PEAKLNHU, PEAKLIUN [TIEPEMEHHOIO MTOPSAKA.

53.CopmynupyiiTe KWNHETUYECKUI 3aKOH JeHCTBUS Macc. Kak A1 M3BECTHOrO MEeXaHU3Ma pe-
aKLIMM COCTAaBJISAIOTCS KMHETUYECKHe ypaBHeHUsA? UTo Takoe mpsMas U oOpaTHas 3a7add Ku-
HETUYECKOI0 aHanu3a?

54.IlosicHuTe, MOYEMY KOHCTAHTBI CKOPOCTH XMMHMUYECKHUX PEaKLMH 3aBHCIT OT TEMIIEPATyphl.
3anuuuTe ypaBHeHHe AppeHunyca. Kakas BellnunHa Ha3bIBa€TCs DHEPrUed aKTUBALUU?

55.Kakumu ypaBHEHHSIMU OTHCHIBACTCS (pOopMabHasi KHHETUKA HEOOpaTHMbIXE peakluil HyIe-
BOT0, IIEPBOT0, BTOPOI'O ¥ TPETHEr0 NOPSAIKOB?

56.Kaxue n3BecTHBI METO/IbI OTIPEICTICHHUS IOPSI/IKA PeaKIuu?
57.Kax ornpenennTh KOHCTAHTY CKOPOCTH XUMUYECKOH peakiiuy U3 OMBITHBIX JAHHBIX?

58.Kakue peakunn Ha3bIBAIOT CIOXKHBIMU? ChopMynupyiiTe MPUHIHAIT HE3AaBUCUMOCTH JIEMEH-
TapHbIX cTaauii. Kak 1o n3BeCTHOMY ypaBHEHMIO XMMHUYECKON pEaKLMU COCTABIISAIOT IS HEE
KHHETHUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHMSAMHU ONMCHIBaeTCs (GopMaibHas KMHETHKa OOpAaTUMBIX peaklUUi MepBOro
nopsiaka? Kak ajeMeHTapHble KOHCTaHTHI ONPEAEISIOT U3 ONBITHBIX TAHHBIX ?

60.Kakumu ypaBHEHUSIMH ONMCHIBaeTCs (opMmaibHas KMHETHKa NapaiesbHbIX peakiuid? Kak
AJIEMEHTapHbIE KOHCTAHTHI ONPEJEIISIOT U3 ONBITHBIX JAHHBIX?

61.Kakumu ypaBHEHUSIMH OINUCBIBaeTCs (popMalibHasi KWHETHKA MOCJIEA0BAaTEeNIbHBIX Peaklni Ha
npuMepe ABYX HEOOpaTHMBIX peakiuil nepsoro nopsaka. Kak Ha rpaduke BHIMISIAT KUHETH-
YECKUE KPUBBIE HAKOIUIEHUS OTACIIBHBIX IIPOIYKTOB.

62.Uto Ha3BIBAIOT DJIEMEHTAPHBIM aKTOM XUMHUYECKOH peakiuu? UTo Ha3hIBAIOT SJHEPTUEH aKTH-
Baluu. Kak BBITTIAUT MOBEPXHOCTH MOTEHIIMAIBHOW YHEPTUM XUMUYECKON PEAKIIUU?

63.ITosicHATEe METOJ TIEPEXOHOTO COCTOSHUS (AKTHBHPOBAHHOTO KOMILIEKCA). YKaXKHUTE CBOW-
CTBa aKTUBHPOBAHHOI'O KOMILIEKca. Kak METo0M CTaTMCTUYECKOW TEPMOJMHAMUKU IIPOBO-
JIUTCS pacyeT KOHCTaHTBI CKOPOCTH XUMHUYECKOU peaknnn? Ha3oBHTE OCHOBHBIE TOMYILIEHUS
TEOPHH aKTUBUPOBAHHOTO KOMIUIEKca. YTO Takoe TpaHCMUCCHOHHBIN K03 pduuneHT?

64.ITosicHATE TEOPHUIO COYIApPEHUH B MPUMEHEHUH K OMMOJIEKYIISIPHBIM PEaKIUsIM.

OueHoYHBIE CpeACTBA ISl MHBAIHMIOB M JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/10PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOIMMOCTH WHBAIHIAM U JIMIAM C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310DPO-
BbSI IPEAOCTABIISETCS JOMOIHUTEIHLHOE BpeMs ISl TIOATOTOBKH OTBETA Ha SK3aMEHE;
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— MIPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHUs MHBAIHUOB U JIUII C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS TPEIYCMATPUBACTCSI MUCIIOJIH30BAHNE TEXHHUUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— IIpY HEOOXOUMOCTH JIJISl O0YYAFOIINXCSI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbSI
Y WHBAJIMJOB IMPOLEAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS MO JUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs Pe3yabTATOB OOYYCHHS] MHBAIUIOB U JIWIl C OTPAHHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI TI0 TUCIHIUIMHE (MOJYJII0) TpEAyCMaTpUBacT MPEAOCTABICHHE HH-
dopmaruu B popmax, aganTUPOBAHHBIX K OTPAHHMUYEHUSIM UX 370POBbs M BOCTIPUSATHUS HH(POpMa-
UH:

Jis 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist I ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOW W /JONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAHUMOM
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas nuTeparypa:
1. OcHoBBI pu3uUecKoit xumuu : yaeoHoe mocodue : B 2 4./ B. B. Epemun, C. 1. Kapros, 1. A.
VYcnenckas, H. E. Ky3pmenko. - 5-e 3., nepepab. u nomn. - Mocksa : JIabopatopust 3HaHHIH,
2019. - 589 c. - URL.: https://e.lanbook.com/book/116100 (nara obparmienus: 08.04.2022). - Pe-
UM JIOCTyTA: ISl aBTOpu3. nosb3oBareneid. - ISBN 978-5-00101-633-5. - Tekcr : 21eKTpoH-
HBIH.
2. OCHOBBI HU3NIECKON XUMHH : y9eOHOE TTOCOOHe T CTYACHTOB BYy30B : [B 2 4.]. U. 1 : Teo-
pust / [B. B. Epemun u ap.]. - 2-e u3z., nepepab. u nomn. - Mocksa : BUHOM. JlaGopatopus 3Ha-
Hui, 2013. - 320 c. - (Y4eOHUK 115 BBICIICH IMIKOJIbI). - ABT. yKa3aHbl HA 000pOTe TUT. JIUCTA. -
bubnuorp.: c. 309-311. - ISBN 9785996305353. - ISBN 9785996303779 : 201.00. - Tekcr :
HEIOCPEICTBEHHBIMN.
3. OcHOBBI (hr3HUECKON XUMUU : ydeOHOe mocoOue AJisi CTYJEHTOB BY30B : [B 2 4.]. U. 2 : 3amaun
/ [B. B. Epemun u 1p.]. - 2-e u3n., nepepad. u noir. - Mocksa : BUHOM. JlaGopaTtopus 3HaHUH,
2013. - 263 c. - (YueOHUK 1151 BBICIIEH IIKOJbI). - ABT. YKa3aHbl HA 000pOTe TUT. JHCTa. - bub-
auorp. B mpmiioxk.: ¢. 231-233. - ISBN 9785996305360. - ISBN 9785996303779 : 201.19. -
TeKcT : HenmoCPEACTBEHHBIN.

5.2 JlononHUTENbHAS JIUTEPATYPA:

1. Meroauueckue peKOMEHIAalUU K OpraHu3aliy ayJJUTOPHOM U BHEAyIMTOPHOH (camMo-
CTOATEbHOM) pabOoThI CTYIEHTOB: MeToauueckue ykasanus / coct. T.I1. Ctopoxenko, T.b. I1o-
ynHOK, A.B. becnanos, H.B. Jlo3a. — Kpacaonap: Ky6anckutii roc. ya-1, 2018. 89 c.

5.3. Ilepuoguyeckue U3AaHUS:

1. XKypnan ¢pusznueckoi Xxumuu;
2. XypHan DneKkTpoxumus;,

3. XKypnan Kunernka u katanms.

6. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTn «UHTep-
HeT», He00XOAMMBIX /ISl OCBOCHUSI TUCHHUILIMHBI (MOLYJIs1)
1. eLIBRARY - Hayunas snektponHas 6ubimoreka (MockBa)
http://elibrary.ru/

12


https://e.lanbook.com/book/116100
http://elibrary.ru/

2. DNeKTpOHHAs KOJUIEKLUS HAayYHOW M TEXHMYECKOW TIOJIHOTEKCTOBOM M OMOIHO-
rpadpuueckoit uudopmarmu ScienceDirect
http://www.sciencedirect.com

7. MeTtoauveckne yKazaHusi AJs OOyYAIOIIMXCH IO OCBOEHMI) IHCHMILIMHBI
(Momy.Jis)

VYcnemHoe OCBOEHUE AUCIHUIUIMHBI TPENAINOiaraeT AakTUBHOE, TBOPUYECKOE Yy4yacTue
CTYyJICHTA ITyTEM TUTAHOMEPHOH, TTOBCETHEBHOM pabOTHI.

OO0r11Me peKOMeHIaIuu
W3ydeHne NTUCHUILIMHBI CIIEyeT HAa4MHATH C MPOpabOoTKK paboueil mporpaMMel, 0co0o0e
BHUMAaHHUE, yIEISIA LEJsM U 3a1a4aM, CTPYKTYPE U COJEPKaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbIO YIiayOleHHs 3HAaHUHM MO JUCHUILUIMHE U
npeaycMaTpuBaeT:

- YTEHUE CTYACHTAMH PEKOMEHJIOBAaHHOM JIMTEPATypbl U YCBOEHUE TEOPETUUECKOTO Ma-
Tepuasa JUCHUILTIHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHEeT-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHre BpPEMEHHM Ha CaMOCTOSATENIBHYIO DPabOTy, HEOOXOJMMOTO Ha HM3Yy4eHHE
HACTOSIIEH AUCIUILTUHBI, CTYICHTaM JY4YIle BCETO OCYIIECTBISTh HAa BECh CEMECTp, IpeaycMaT-
pHBasi IpU TOM PETYISIPHOE ITOBTOPEHHE MPOHICHHOT0 MaTepuaia. Marepuai, Noiay4eHHbIH Ha
JICKIIUAX, HCO6XOIII/IMO PEryIApPHO AOIOJIHATH CBEACHUAMU U3 JIMTCPATYPHBIX UCTOYHUKOB, IIPH-
BE/ICHHBIX B pabouell mporpaMmme JUCLUITIHHBIL.

Beinonnenune nabopaTopHbIX paboT
Ha 3ansTum nonyuute y npemnojaBaTens TpaduK BBINOJIHEHUs J1a0OpaTOPHBIX padoT.
[Tonyunte Bce HeoOxoaumoe meronuueckoe obecneuenue. Ilepen mocemenueM jigadoparopun
U3YYUTE TEOPUIO BOTIPOCA, MPEAIOIAraeMOro K UCCIIETOBAHUIO, 03HAKOMBTECH C PYKOBOJICTBOM
[0 COOTBETCTBYIOLIEH padoTe M MOArOTOBBTE IMPOTOKON IMPOBEACHUS pPabOThl, B KOTOPBIH
3aHECUTE:
— Ha3BaHuUe paboThI;
— 3aroTOBKH TaOJHIL JJIS 3aII0JTHEHUS SKCIIEPUMEHTAIbHBIMU JJAHHBIMH HAOIOACHU;
— ypaBHEHHs XUMHYECKUX peakIUil MmpeBpalleHnii, KoTopble OyIyT OCYILECTBIIEHBI MPH
BBINOJIHEHUH SKCIIEPUMEHTA;
— pacyeTHble GOPMYIIBI.
OdopmieHne 0T4ETOB JOJKHO MPOBOAUTHCS TMOCIE OKOHUAHUSI padOThI B 1a0OpaTOPHUH.
JUis  TOATOTOBKM K 3alIMTe€ OT4YeTa CleAyeT MpOoaHAJU3UpOBaTh HKCIEPUMEHTAIbHbIE
PE3YyIbTaThl, CONOCTABUTh HX C U3BCCTHBIMU TCOPCTUUCCKHMHU ITOJOXKCHUAMU, CIIPABOYHBIMU
HIIN JIMTCPATYPHBIMU JTaHHBIMH, O606HH/ITI) PE3YIbTAThI I/ICCJ'Ie}IOBaHI/II\/’I B BHJC BBIBOJAOB IIO
paboTe, MOATOTOBUTH OTBETHl HA BOIPOCH, MPHUBOJUMBIE B METOJMYECKMX YKa3aHUSAX K
BBITIOJTHEHHIO JTA0OPATOPHBIX padoT.

Meroandeckue peKOMEHIAIMU MPENOoaaBaTeNIsIM 0 METOJUKE MPOBEACHHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

JlaGopaTopHbIe 3aHATHS
[enssmMu ipoBeeHUS TaOOPATOPHBIX PaOOT SBIISIOTCS:

— YCTaHOBJICHHE CBfA3€H TEOPHMM C MPAKTUKOM B (QOpMe HKCHEPUMEHTAIBHOTO
MOJTBEPIKICHHS MTOJIOKEHUH TEOPHH;

— 00yueHHe CTYJICHTOB YMEHHIO aHAITM3UPOBATH TIOYYCHHBIC PE3yIIbTaThI;
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— KOHTPOJIb CAMOCTOSTETILHOM PabOThI CTYJEHTOB IO OCBOCHHIO KypCa;
— o0y4eHHe HaBbIKaM TPO(ECCHOHATILHON JAEATEIbHOCTH

Ilenn nmaGopaTOpHOTO MPaKTHUKyMa JOCTUTAIOTCS HAWIYYIIUM O0pa3oM B TOM cCiIydae,
€CIM  BBINOJHEHUIO  AKCIEPUMEHTA IPEALIECTBYET  ONPEAECIEHHAs]  IMOArOTOBUTEIbHAS
BHeayauTopHas pabota. [loaTromy mpemnogaBarenb 00s3aH JOBECTH IO BCEX CTYACHTOB Ipaduk
BBITIOJIHEHHS JTA0OPATOPHBIX pabOT ¢ TeM, YTOOBl OHM MOTJIM 3aHMMAThCS IICJICHANPABICHHON
JOMAITHEH ITOATrOTOBKOM.

Ilepen HayajgoM OYEpPEeOHOTO 3aHATUA IMPENOJABATENIb JOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJAEHTOB K BBINOJHCHHIO JIa0OpaTopHOW paboThl MyTeM KOPOTKOTO
cobecenoBaHUsI U MPOBEPKU HAIMYHUS Y CTYACHTOB 3arOTOBJICHHBIX IMPOTOKOJIOB IMPOBEIACHUS
paboTHI.

8. Ilepeyenb UHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX MPH OCYIIECTBICHUH
00pa30BaTe/ILHOIO MPoUecca M0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 IlepeyeHb He0OX0AMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmMHOe obecrieueHue IS CIA0OBHISTITHX.

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

9. Marepua/jibHO-TeXHHYeCKasA 0a3a, HeoOXoAMMAs /IS OCyLIeCTBJIeHHsI 00pa3oBa-
TeJbHOI0 NMPOLecca N0 JUCHHUILVINHE (MOAYJII0)
MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

(MOIlynsl) ¥ OCHAIIEHHOCTh

1. JlabGopaTopHble 3aHsi- | YueOHbIe J1a00paTOpUN YKOMIUIEKTOBAHHBIE, CIICIIUATU3H-
THUS pPOBaHHOI MeOeNbl0, BBITSDKHOW CHUCTEMOM BEHTHIISIUH,
MEJIOBBIMH JIOCKaMH, CPEJICTBAMHU IMOXApHOU 0Oe30macHo-
CTH U OKa3aHWs NEepBOM MEIMLMHCKOM MOMOINH, Jlabopa-
TOpHBIM oO0OpynoBanueM — ayn. 334, kopn. C (ynuuoa
CraBponosbckas, 149):
- TEPMOCTaT;
- yueOHO-1a00paTOPHBIN KOMILIEKC «XUMHUS;
- IEpPCOHABHBIN KOMIBIOTED;
- KOK-3;
- pH-meTp;
- mynbTuMeTp AKTAKOM ABM-4084 — 4 mit.;
- KOHYKTOMETD;
- peppakTomeTp;
- TIOJISIPUMETD;
- SIMEUKU KOHJYKTOMETPUUYECKHE.
- UCTOYHUK MUTAaHUA TOCTOSHHOTO TOKa CTa0MIM3UPO-
BaHHBIN B5-49;
- BOJIsTHAs OaHsl.
2. ['pynmioBeie  (MHAUBH- | Y4eOHAsT ayIuTOPHS ISl TIPOBEICHUS 3aHATHH CEeMHUHap-
nyajgbHbIE) KOHCYNIbTa- | cKoro tuma — ayn. 332, kopm. C (ynmuua CtaBpononbekas,
1097031 149). IlepenocHOE MYyJIBTUMEINIHHOE 000PYIOBAHNE.
3. Texyuii ~ KOHTPOJb, | YueOHass ayauTOpusl A TPOBENCHUS 3aHATUH CeMHHAp-
MPOMEXYTOUHAsl aTTe- | ckoro tuma — aya. 332, kopm. C (ynmumna CTtaBpomnoyibCeKas,
cranus 149). TlepenocHOE MyIBTUMEANITHOE 000OPYIOBAHUE.

Ne Bun pabor
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CaMocrosTenbHas pa-
bota

Kabunetsl mis camMoCTOATENbHONW pabOThI, OCHAIEHHBIE
KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIOYEHHUS
K cetu «VHTepHET», MPOrpaMMOil SKPAaHHOTO yBEINYCHHUS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(OpPMAaLU-
OHHO-00pa30BaTEIbHYIO Cpely yHUBepcuTeTa — aya. 329
kopi. C, ayn. 140 (ynuna CtaBponosbckas, 149).
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