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PaGouas nporpamma aucrmmuasl [IPAKTUKYM ITO ®U3MYECKOM XUMUH cocrasieHa B
COOTBETCTBUH ¢ (efepanibHbIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO 00-
pazoBanus (PI'OC BO) mo nHanpasnenuro noarotosku 04.03.01 Xumus (ypoBeHb OakanaBpua-
Ta).

Pabouyto nporpamMmy cocTaBuI: .
H.B.Illenpnemos, npodeccop kadenpsl puznueckoir XuMuu %///l'
|

JI-p XUM. HayK, JIOI.

PaGouas nporpamma aucuuminasl [IPAKTUKYM 10 ®U3NYECKON XUMUMU yreepikaeHa
Ha 3aceannu Kadeapsl puzmdeckoit xumMun mpoTokoi Ne 10 Oj%ﬂpenﬂ 2025.
3aBenytomuii kapeapoit pusnueckoit xumuu N.B.@anuna
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YTBepx/IeHa Ha 3acelaHuM YIeOHO-METOINIECKOM KOMHCWTa XUMHH U BBICOKHX
TexHoJoruil mpotokosn Ne 7 ot 24 anpens 2025 r. '

IIpencenarens YMK ¢akynbrera, A.B.Becnanos //4/:/({;_ o~

PenensenTnl:

B.B. Jlonenko, 3aBenyromuid Kadeapoil OpraHndeckoil M OHOOpPraHMYECKOM XUMHHU
®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTETY, Tpodeccop, I-p. XUM. HayK.

H.H. Iletrpos, renepanbnbiii aupexkrop OOO «MHTeIEKTyalIbHbIE KOMIIO3UIIMOHHBIE
pelmeHus», KaHj. XUM. HayK.



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

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

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

1.3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctunmuHa «I[IpakTukym mo (GU3NYecKOl XMMHH» OTHOCHTCS K 00S3aTeIbHOM 4YacTh
broka 1. JIucuumnuael (Moaynu) y4eOHOTO miaHa. B cOOTBETCTBUU ¢ paboYnM y4eOHBIM ILIa-
HOM JIMCIIUIUIMHA U3ydaeTcs Ha 3 Kypce. Bua mpoMexyToyHOM aTTecTauu: 3a4€T.

Nzydennro qucuurmnHbl «IIpakTrKyM 1Mo (GU3UYeCcKOi XUMUMY MPEANICCTBYET U3YICHHE
muctuminH «MHpopManMoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU M aHalu3 JaHHBIX», «Mate-
MaTtukay, «BBegeHue B TepMoauHaMuKky», «Heopranudeckas xumusiy, «Pusnka», «AHaAIUTHYC-
CKasl XuMUs». JlaHHasi TUCUUIIIMHA SIBJSETCS NMpealecTBYOWEen 1 aucuuIuind «Komionanas
XUMHUS», «BBICOKOMOJNIEKYISIPHBIE COEAMHEHUS.

1.4 IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB 00y4eHHs MO AUCUMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTe/IbHOI NPOrpaMMbl

W3yuenune naHHOW ydyeOHOM OUCLMIUIMHBI HANpaBieHO Ha (hopMUpOBaHHE Yy OO0ydyaro-
MHUXCA CICAYIOIMHNX KOMHGT@HIII/IfII

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, 3yYeHHUe CTPYKTYpPhI U CBOMCTB BEIECTB U MaTepUalioB, HCCIIEJI0BAHUE MPOLECCOB C MX
ydacTUeM

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

HHEM HOPM TE€XHUKH 06€30I1acCHOCTH.
Bnageer nmpaBunamMu paboThl ¢ XUMHUYECKUMH BEIECTBAMH C
coOJIFO/ICHIEeM HOPM TEXHUKHU 0€30IT1acCHOCTH.

HOIIK-2.2. CuHTe3upyer BeulecTBa U MaTepua- 3HaeT TEOpEeTUUECKHE 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.

BJ'Ia,Z[CCT METOAaMHM CUHTE3a BCUICCTB U MAaTCPHUATIOB pa3H0ﬁ
IIPpUPOAbI, UCCICTOBATH NPOLECCHI C UX YHACTHEM C UCIIOJIb-
30BaAHUEM HMCHOIINUXCSI METOOUK.

2. CTpyKTypa M coaep:KkaHue TUCHUILINHBI
2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mmast Tpy10€MKOCTh AUCIUILIMHBI cocTaBiseT 15 3au.ea. (540 vacon), ux
pacmpenieieHde 1Mo BUJaM pabOT MPENCTAaBICHO B TaONUIE (011 CMYOeHmos
O0D0).

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 TUIMA (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 (TEOPETHIYECKOTO) MaTepHraia

26

10 16

BrimonHeHne HHAUBUAYaIbHBIX 331aHUN (TIOJrOTOBKA

COO0O0ILIeHUH, Ipe3eHTalni)

Pedepar

[ToaroroBka K TEKyIeMy KOHTPOJIIO

KoHnTtpoJs:

IToaroroBka K 9K3 aMCHY

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

®dopma TeKyIIero
KOHTPOJIS

1 3 4

1. |Xumnueckoe paBHoBecue. M3yuenue xumuueckoro papHosecus |JIP

B TOMOT€HHOM CUCTEME.
2. |W3ydeHue paBHOBECHsS TOMOTE@HHOM peakiiuy B PacTBOPE. JIP
3. |Onpenenenre KOHCTAHTBI HOHOOOMEHHOT'O PAaBHOBECHSI. JIP
4, |dazoBoe paBHOBecue. M3yueHne paBHOBECHS )KUJIKOCTh — map B |JIP
JIBYXKOMIIOHEHTHOW CHCTEME.
5. |H3ydeHue B3aMMHOI pacTBOPUMOCTH KUIKOCTEH B AByXKoM-  |JIP
IIOHEHTHOM CUCTEME.
6. |l3yuenue paBHOBecHs B TPEXKOMIIOHEHTHOI cUCTEME. JIP
7. |HccnenoBanue pacTBOPOB CUJIBHBIX U CIA0bIX 31€KTpoiuToB  |JIP
KOHJIYKTOMETPHUYECKUM METOJIOM.
8. |Ompenenenue pacTBOPUMOCTH H IMTPOU3BEACHUS PacTBOPUMOCTH |JIP
TPYIHOPACTBOPUMOM COJIM 11O YJIETBbHOM 3JIEKTPOIPOBOTHOCTH.
9. |M3mepenue uncen nepeHoca HOHOB B pacTBope mertoxom [ur- |JIP

Ne HaunmenoBanue 1a60paTopHbIX padboT

Topda.

10. |Onpenenenue ko3dpdunuenta auddysuun B cucreme H0 — JIP
NaCl.

11. |9nexTpoasmxkymue cuibl. OnpeaeneHue MOTEHIIUAIOB OT- JIP

JENBHBIX AEKTPo10B, DJIC ralbBaHUYECKUX TETIEH.
12. [U3mepenune remnepatypHoro ko3ddunuenra 3/IC ransBanu- |JIP
9YEeCKOT'0 3JIEMEHTA M PacyeT TePMOJIMHAMHYECKIX BEIUYHH.
13. |Onpenenenne ko3ppuureHTa AKTUBHOCTH COJIIHON KUCIoThl  |JIP
14. | Xumnueckas kuHetuka. OnpeneneHue KOHCTaHTbl ckopoctu  |JIP
MHBEPCUU Caxapo3bl.
15. |UccnenoBanre KNHETUKH PAaCTBOPEHUSI MaJIOpaCTBOPUMBIX Be- |JIP
IECTB.
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)

[TepeueHs yueOHO-METOAMYECKOTO 00ECTICUeHUS JUCIUILTAHBI
Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSATEILHON paOOTHI

1 2 3

1 [[Ipopabotka yue6Horo |1. [lomoBa, A. A. ®usndeckass XumMus [ DIEKTPOHHBIN pecypc] :
(Teopernyeckoro) Mate- [yuebHoe mocodue / A. A. [lonosa, T. b. [Tonosa. - CaHkT-
puana [TerepOypr : Jlanb, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (PU3UYECKON XUMHH: YIeOHOE TTOCOOUE TSI CTYICH-
TOB BYy30B (B 2 u.). U. 1. Teopus. B.B. Epemun u np. M.:
BUHOM. JIa6opatopust 3Hanmii. 2013.
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3. OCHOBBI (HPM3UYECKON XUMHH: YIeOHOE TTOCOOUE /TSI CTYICH-
TOB BY30B (B 2 4.). Y. 2. 3anauun. B.B. Epemun u ap. M.:
BUHOM. JIa6opatopus 3Hanuii. 2013.

4. ®usnueckas XuMusl [ DIEKTPOHHBIA pecypc] : yaeOHoe moco-
oue / I'. B. bymunopoga, 1O. I'. l'ansameraunros, X. M. fpomies-
ckas, B. I1. bapabanos ; MunuctepcTBO 00pa3oBaHus M HAYKH
Poccun, @enepanbHoe rocyapcTBEHHOE OI0KETHOE 00pa3oBa-
TENBHOE YUPEIKACHHE BBICIIETO MPodecCnoHaIbLHOTO 00pa3oBa-
Hus KazaHckuil HaMOHAIBHBINA UCCIEN0BATENIbCKUN TEXHOJIOTH-
yeckuil ynusepcurer. - Kazans : U3n-80 KHUTY, 2012. - 396 c.,
wi. - http://biblioclub.ru/index.php?page=book&id=258360

5. MeTtoauueckue peKoOMEH1allii K OpraHu3aliy ayIuTOPHOHN U
BHEAyIUTOPHOI (CaMOCTOSTENBHOMN) pabOThI CTYIEHTOB: METO-
nunaeckue ykazanus / coct. T.I1. Cropoxenko, T.Bb. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,
2018. 89 c.

2 |lloarotoBka K BBIIOJIHE-
HUIO 1a00PaTOPHBIX pa-
oot

Metoauyeckue peKOMEHAAUMHM K OpPraHu3allid ayJIUTOPHOU 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-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocraisitorcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHHSIM HX 3JJOPOBBS M BOCTIPUATHS HHPOPMAIUH:

JIyist v1n ¢ HapyIIeHUsIMH 3PEHUSI:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst u1 ¢ HapyIeHUsIMH CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
Jlig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTaTEILHOTO ammnapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN epeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-

Haromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jliis popmupoBanus MpodecCHOHATHHBIX KOMIETSHIINN B MPOLIECCE OCBOCHUS Kypca HC-
MOJIb3YETCS] TEXHOJIOTHS TPO(heCcCHOHATBLHO-PA3BUBAIOIIET0 00yUeHHs, TpeycMaTpUBaIoLas He
TOJIBKO TIepeAady TEOPETHYECKOTO Marepuana, HO W CTUMYJIMPOBAHHE IMO3HABATEIHHBIX JIEH-
CTBUH CTyJIeHTOB. B pamkax abopaTOpHBIX 3aHITHI MPUMEHSIOTCS METOJbI MPOEKTHOTO 00Y-
YCHUA, UCCIICAOBATCILCKUEC METOAbI, METOJ KOHKPETHBIX CI/ITyaHI/II\/'I. B Iponecce CaMOCTOATCIIb-
HOU JIEATENBHOCTH CTYICHTHI YTIYOISIFOT ¥ PACIIUPSIOT TEOPETUIESCKUE 3SHAHUS.

Jlnst v ¢ orpaHUYeHHBIMM BO3MOXKHOCTSIMU 37J0POBbSI MIPEAYCMOTPEHA OpraHu3alus
KOHCYJIBTAIMI C HCTIOJIb30BAaHUEM DJIEKTPOHHOM TOYTHI.

Konu-
Bun 3ansTus Hcnonb3yeMbie MHTEPAKTUBHBIE 00pa30BaTENb-
Cemectp YECTBO
(JIP) HBIE TEXHOJIOTUHU
4acoB
) JIP becennl 10
Pa36op cutyanmit 25
PaboTa B MasIbIX Tpynmnax 10
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http://biblioclub.ru/index.php?page=book&id=258360

6 JIP Becensl 10
Paz6op curyanuit 25

Pabota B ManbIx rpynmnax 10

Umoeo: 90

4. OueHO4YHbIE CPEACTBA JJsl TEKYLIero KOHTPOJISA yCIeBaeMOCTH H ITPOMEKYTOYHOIM
aTTrecTaluu
4.1 ®oHa OLIEHOYHBIX CPEACTB /ISl MPOBeAeHHs TeKYIeH aTTecTaluu

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEAeHHUs NMPOMEKYTOUHON aTTecTalluu

BOHpOCH AJId ITOATOTOBKH K 3a4€Ty

XuMuueckas TCPMOJUHAMHUKA

1. Yro Ha3bpiBatoT u3MeHeHHeM 3Hepruu ['nd6ca u sHepruu I'enbMrosplia B XUMHUYECKOH pe-
akuu? 3aueM BBOAUTCA XUMHUYECKas IepeMeHHas ?

2. 3anumuTe yaBHEHHE HW30TepPMbl XMMHYecKoil peakuuu Bant-I'odda. Kak ompenenuts
HAaIpaBJIeHUE CaMOITPOM3BOIBHOTO MPOTEKAHUS XUMHYECKOH peaKkIuy 10 Ha4allbHOMY CO-
CTaBY PEaKIIMOHHOW cMecH?

3. CdopmynupyiiTe 3aKoH IeHCTBYIOIUX Macc. Kakue M3BeCTHBI BUIbl KOHCTAaHT PaBHOBE-
cus? YKaxXuTe CBSI3b MEX]1y HUMHU.

4.  Kak paccuuTHIBAlOTCSI KOHCTAHTBl PaBHOBECHS] XMMUYECKHX PEAKIMH C MCIIOJIb30BaHUEM
Ta0JINL CTAaHIAPTHBIX 3HAUEHUN TEPMOJIUHAMUYECKUX PYHKIIMNA?

5. Kak KOHCTaHThl XMMHUYECKOW PEAKIMH 3aBHCAT OT TeMIepaTyphl? 3alUIINTe ypaBHEHUE
n300apbl (M30XOPHl) XUMUYECKON pEaKIMH, MOSCHUTE BCE BEIMYMHBI, BXOISIINE B 3TU

YpaBHEHU.

6. Kax ypaBHeHme M300apbl M M30XOPHl XUMHUYECKOW PEAKIUHU CBSI3aHO C MpHHIUTOM Jle-
HlaTense?

7. Ilosicuute, Kak paccuuMTaTh KOHCTAHTY PaBHOBECHSI XMMMUYECKHUX DPEAKIMM, HCIONb3ys

YpaBHCHUEC 1/1306ap51 HJIN U30XO0PHI.

8.  Tlosicaure pacu€T W3MEHEHHs SHTAJBIINH, BHYTPEHHEH SHEPTUU M DHTPONUH B XHMHUYE-
CKOM peakIMu C UCIOIb30BAHNEM YPaBHEHUS U300apbl U M30XOPbl XUMHUECKON PEeaKIIHH.

9. Kax oOmee naBieHune peakimoOHHOM CMECH BJIMSIET Ha €€ coCTaB?

10. Kak paccuuTaTtb paBHOBCCHHﬁ COoCTaB peaKHHOHHOﬁ CMECH 110 KOHCTAHTC paBHOBeCI/Iﬂ?

®a30BEIE paBHOBCCHUA

11.TTosicHuTe OCHOBHBIE TTOHATHSA: (ha3a, KOMIIOHEHT, cTerneHu cBoOoasl. Chopmynupyiite ycio-
BHE MEX(a3HOTO paBHOBECHS.

12.TTosicaute nipaBmwiio ¢a3 ['mb6ca. Kak ero BeIBeCTH, MCHONIB3YS TepMOAMHAMHKY. Kak kiac-
CUPUITUPYIOT TeTePOreHHBIE CUCTEMBI?

13.1306pa3ute (ha3zoBbiec nuarpaMMbl OJTHOKOMIIOHEHTHBIX CHCTEM (BOJa, cepa, TUOKCHUJ yTIJIie-
pona). Jlaiite kK HUM HEOOXOIUMBIC TTOSICHEHHUS.

14 Kak Ha OCHOBE TEpPMOJAMHAMHUKH BBIBOIATCS ypaBHeHume Kameiipona u ypaBHeHue Kiia-
nelipona — Kiay3uyca?



15.Kak paccuurarh c ucnoib3oBaHueM ypaBHeHMi Kianeiipona, Knaneiipona — Knaysuyca:
JlaBJIEHUE Tapa HaJ >KUIKOM U TBEpOH (a3oli, Temneparypy IUIaBICHUs NPHU 3aJaHHOM JaB-
JICHUHW, U3MEHEHHUE SHTAIBINH NIpU (a30BOM epexoze?

16.ITosicauTe (ha3oByr0 AHarpaMMy COCTOSIHHS JBYXKOMIIOHEHTHOM CHCTEMBI «T — X» C IBTCK-
THUKOMU.

17.I1osicauTe (ha3oByr0 AHarpaMMy COCTOSIHHS ABYXKOMIIOHEHTHBIX CHCTEM «T — JK» C Heorpa-
HUYEHHOM pacTBOPUMOCTHIO KOMIIOHEHTOB B JKHJKOM M TBEPJAOM COCTOSHUH. Pa3jnenenue
cMeced METOIOM 30HHOM IIIaBKH.

18.ITosiciuTe (Ppa3oByr0 TUArpaMMmy COCTOSHHS JIBYXKOMIIOHEHTHBIX CHCTEM «T — 5K» C OTPaHHU-
YEHHOU PACTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUH.

19.1TosicauTe ha3zoByIO AUArpaMMy COCTOSIHUS JBYXKOMIIOHEHTHOW CUCTEMBI «T — X» C KOHTPY-
SHTHOW TOYKOH IUIABJICHUS.

20.ITosicauTe (ha30BYyIO qUArpaMMy COCTOSHHUS JBYXKOMIIOHEHTHOM CHUCTEMBI «T — X)» C HHKOH-
TPYSHTHOM TOUKOM IJIaBICHUS.

21.Tlosicaute (a3oByrO AUArpaMMy COCTOSHUS IBYXKOMIIOHEHTHBIX CHCTEM K — II» C Heorpa-
HUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B JKUJKOM COCTOSSHUH. A3€0TPOIIHBIE CMECH.

22 .Kak Ipou3BOJIUTCS pa3/ielieHUe BEUIECTB MyTeM MEPErOHKU. B ueM pasznudue mpocToid mepe-
TOHKH, TPOOHON MEPEeroHKH, peKTU(hUKALIUN?

23.Ilosicaute $a3oByI0 AMArpaMMy COCTOSIHHS JBYXKOMIIOHEHTHBIX CHCTEM K1 — JK2» C Orpa-
HUYCHHOW PaCTBOPUMOCTBIO B )KUIKOH (ase.

24 Tlosicaute TpocTelnIyio (ha3oByI0 JUAarpaMMmy COCTOSIHUS TPEXKOMITOHEHTHBIX CHCTEM «T —
#». Tpeyronsauku ['n66ca u Pozeboma. OBTEKTHKA B TPEXKOMIIOHEHTHOM CHUCTEME.

25.TTosicanTe TIPOCTENITYIO (a30BYIO TUATPAMMY COCTOSIHUSI TPEXKOMIIOHEHTHBIX CHCTEM «OK1 —
K2» C OTPAaHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B JKUJIKOM COCTOSTHUMU.

26.Kakum ypaBHEHHEM OTHCHIBACTCS PACIIPEIEIIEHIE TPETHEr0 KOMITOHEHTA MEXKTY IBYMST HKH/I-
kuMu ¢azamu? OT yero 3aBUCcUT K03 dument pacnpenenenus? Kak npoBoauTcs BbIIeIEHUE
KOMIIOHEHTa U3 pacTBOpa METOJOM 3KCTpakuuu? Yem pasznuyaroTcs OJHOKpaTHas SKCTpPaK-
s U ApoOHast SKCTPaKLIUs?

TCpMOIII/IHaMI/IKa pacTBOpPOB

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

28.Kakue BeTMUMHBI HA3BIBAIOTCS MapIUATBHBIMA MOJBHBIMHU BennmunHamu? Kak mx ompemnerns-
10T U3 ONBITHBIX JaHHBIX? [losgcHuTe rpaduyeckue MeTonbl (METOA, OCHOBaHHbIM HAa OCHOB-
HOM (popmyre Uil mapIualbHON MOJIBHOW BEJIMUMHBI U MeTOJ oTpe3koB). [losicHure ananu-
TUYECKUI METOJ (110 U3BECTHOM 3aBUCUMOCTH COOTBETCTBYIOLIETO CBOICTBA pacTBOpa OT KO-
JTUYECTBA KOMITIOHEHTA B PacTBOpE).

29.3aBUCHMOCTD JaBJIEHUS HACBHIIIEHHOTO IIapa PacTBOPHUTENS HaJl paCTBOPOM OT MOJIBHOM JTOJTH
pacTBOpeHHOro BeniecTBa. 3akoH Paynsa. Kak paccuuTaTe MONSPHYIO Maccy pacTBOPEHHOIO
BEIIECTBA C OMOMIbIO 3aKoHa Payns?

30.3aBUCHMOCTb J1aBJIEHUS HACBIIIEHHOTO Mapa JETY4ero pacTBOPEHHOIO BEIIECTBA HaJl PACTBO-
POM OT €ro MOJILHOH 10111 B pacTBOpe. 3akoH ['eHpu.

31.Kak paccuntarh akTHBHOCTH U KOA(D(DUIMEHTHI aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payisa u I'enpu.



32.Kak paccuurtaTh MaplHaIbHYI0 MOJBHYIO BEIMYMHY KOMIIOHEHTa B PAcTBOpPE MO M3BECTHOM
3aBHCHUMOCTH NapLHAIbHOW MOJIBHOW BEJIMYUHBI IPYrOoro KOMIIOHEHTA OT €r0 MOJIBHOW JI0JIN
B PAacTBOPE.

33.00bacHUTE C TOUKH 3PEHUS] TEPMOJIMHAMUKH, ITI0YEMY TeMIlepaTypa Havajla KpUCTAIN3alun
PacTBOPUTEIIS U3 PACTBOPA 3aBUCUT OT MOJISIbHOM KOHIIEHTPALMU PACTBOPEHHOT'O BEIIECTBA
B IIpe/ebHO pa3zbaBieHHOM pactBope. Kpuockonuueckuit addekr. Kak paccuurars mossip-
HYIO MacCy pacTBOPEHHOTI'O BEILIECTBA C [IOMOILBIO KPHOCKOIIUH.

34.00bacHUTE C TOUKH 3PEHUS TEPMOJIMHAMUKH, [TIOUYEMY TeMIlepaTypa KUIIEHUsI pacTBOpa 3aBU-
CUT OT MOJISUTbHOW KOHIIGHTPAIIMH PACTBOPEHHOTO BEIIECTBA B MPEICIBHO pa30aBICHHOM
pactBope. D0ysunockonnueckuii 3@ dext. Kak paccunrars MOJISPHYIO MacCy pacTBOPEHHOIO
BEIIIECTBA C OMOIIBIO 0YJUTHOCKOIINH.

35.00b4CcHUTE C TOUKU 3PEHHS] TEPMOJUHAMUKH, TIOYEMY OCMOTHYECKOE JaBJICHUE MpPeAebHO
pa30aBICHHOTO PacCTBOpA 3aBUCHT OT €ro KOHIeHTparuu. Y paBHenue Bant-I'odda. Kak pac-
CUMTATh MOJISIPHYIO MAacCy pacTBOPEHHOIO BELIECTBA C IIOMOUIbIO U3MEPEHUSI OCMOTUYECKOTO
JIaBJICHUS PacTBOPA.

36.00bgcHUTE C TOUKHU 3PEHUS] TEPMOJUHAMUKY, IOYEMY TeMIIepaTyphl Hadalla KpUCTAIIIU3AlUU
KOMITIOHEHTa M3 pacTBOpa 3aBHCHUT OT MOJIBHOM JIOJIM BTOPOTO KOMITIOHEHTa B pactBope. [lo-
SCHUTE BEJIMYUHBI, BXos1Iue B ypaBuenue Llpenepa.

DNEeKTPOXUMHUS

37.CpaBHUTE XUMHUYECKUH M 3JIEKTPOXUMHUECKHI CIIOCOOBI OCYLIECTBICHHUS OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHON peakuuu. M3 4ero cocTouT 3neKTpoXMMHYECKas LeNb U €€ KOMIIOHEH-
T1? Kakoli pa3aen ¢pu3zndeckoil XMMUU HA3bIBAIOT TEOPETHUECKON 3ekTpoxumuei? HazoBu-
T€ €€ pa3Aeiibl U YKOKUTE €€ CBA3b C 3aJla4aMM MPUKIIATHON AIEKTPOXUMHH.

38.Kak mpoucXOauiIo pa3BUTHE NPEICTABICHUNW O CTPOCHHH PACTBOPOB AJIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appennyc). [losicHuTe OCHOBHBIE MOJIOKEHUSI TEOPUH ApPpEHHY-
ca; YKaKUTE HEIOCTaTKH 3TON TeOpHUH.

39.Kakue BeTMYMHBI Ha3bIBAIOT SHEPTHEH KPUCTATUIMIECKON PEIIeTKN U DHEPTUEH CONbBATAIUH.
Kakyro poisib urpaer MOH-AMNOIBHOE B3aMMOJECHCTBUE B YCTOWYMBOCTH PACTBOPOB DJIEKTPO-
JIUTOB.

40.Kak ¢ TOYKM 3peHHs TEPMOAMHAMHUKHU ONMCHIBAECTCS MOH-HOHHOE B3amMmojeictBue? Kakyro
BEJIMUMHY Ha3bIBAIOT CPEAHEN aKTUBHOCTHIO M CpeAHUM Ko3dduirentom aktuBHoctu? Kax
OHH CBSI3aHBI C AKTUBHOCTBIO U KO3()(DUIIMEHTaMU aKTUBHOCTH OTAEIbHBIX HOHOB?

41.Ilepeunciure OCHOBHBIE nomyuieHus Teopun Jebas — XroKkkens; MOsSCHUTE UX (U3HUECKHd
cMbIci. UTo Takoe MOHHAsA aTMocdepa? 3anuimnTe ypaBHEHUs s Ko UIMeHTa aKTUBHO-
CTH B IIEPBOM, BTOPOM U TpeTbeM MpulirkeHnu Teopun Jledas — XroKKens, MOsSICHUTE BEJIU-
YHMHBI, BXOAAIINE B 3TH YPAaBHEHHUS.

42 B kakux cucreMax Bo3HHKaeT audy3uoHHbN noTeHnnan? B 4éM nmpuYnHBI €ro BO3ZHUKHO-
BEHUS U CLIOCOOBI YMEHBIIEHUS TPH SJIEKTPOXUMHUYECKUX U3MEPEHUSX?

43.Kax cBsi3aHBI MEXIY COOOH yenpHas 3JIEKTPOIPOBOJTHOCT PACTBOPOB AJIEKTPOIUTOB M JK-
BHUBAJICHTHASI 3JIEKTPOIIPOBOJHOCTD IEKTPOJIUTOB B pacTBope? Kak OHM 3aBUCAT OT NPUPOABI
JIEKTPOJINTA, PACTBOPA, KOHLIEHTPALMH IEKTPOJIUTA U TEMIIepaTypbl?

44 Yo Ha3bIBAIOT YMCIIOM IepeHoca MoHa B pacTBope? Kakue M3BECTHBI METO/BI UX OIpEEe-
HusA?

45.Kakyro BeIMYMHY Ha3blBalOT MOJBUKHOCTBIO HOHA B pacTBope? IlosicHUTE 3aKOH HE3aBUCH-
Moro ABHKeHUs HoHOB Kosnbpayiua.



46.IToueMy U Kak MOJBHXHOCTH MOHOB, SKBUBAJICHTHBIE AJIEKTPOINPOBOJIHOCTH AJIEKTPOIUTOB U
YHcell IepeHOCa MOHOB 3aBUCAT OT KOHIICHTPAIMH AJIEKTPOJIUTA B pamkax Teopuu JlebGas —
Xrokkens — Onzarepa? OObsCHUTE, [TOYEMY NPHU JBHKEHUH MOHOB B PAacCTBOPE BO3HHMKAIOT
3JIEKTPOPOPETUUECKHUIN U PEITAKCAITMOHHBIN 3P PEKTHI.

47.B uém 3axmouatorcs 3¢ dextsl Buna u [lebas — @anbkeHrarena’?

48.Kak ¢ mOMOUIbIO IEKTPOXUMUYECKOTO MOTEHIIMANA POPMYITUPYETCS YCIOBUE AIIEKTPOXUMHU-
YEeCKOTO paBHOBECHS Ha TpaHMIIe pa3zena ¢as.

49.I1losicuuTe, B KaKOM cly4yae JIEKTPOXUMHUYECKas Ielb HAXOJIUTCS B COCTOSSHUU TepMOJIMHA-
MUYECKOro paBHOBecusa. Kakas BenmuuHa HazbiBaeTcsi anekTpoiBrkyuieit cuion (3C)
rajgbBaHu4yeckoro ayeMmenta? 3anummte Gopmyny Hepucra u ypaBaHenue ['m66ca — ['enpm-
roJiblia. [losicHUTe, YTO HA3BIBAIOT AJIEKTPOIHBIM OTCHIIMAIOM.

50.ITpuBenure npumep KiraccuGUKaIMK SICKTPOAOB U EKTPOXUMUUECKHX Ieeil.

51.Kak TepMoMHAMHYECKUE XaPAKTEPUCTUKH XUMUYECKUX peakunii, KodpPpUIneHTh akKTUBHO-
CTH U YHUCJIa IEPEHOCA OIPENEISIIOT ¢ MoMoLbto nu3mepenus J/C?

XuMHYeCcKasi KUHETHUKA

52.IlosicHUTEe OCHOBHBIE€ IMOHATHS XUMHUYECKOM KHMHETHKH: CKOPOCTh PEAKIMH, KMHETHYECKas
KpUBasi, KUHETUYECKOE YpaBHEHHE, KOHCTaHTAa CKOPOCTHU, MOPSAJOK pPEaKLMU, MOJIEKYISp-
HOCTb 3JIEMEHTapHOM peakinu, peakuy IepeMeHHOro Nopsiika.

53.ChopmynupyiiTe KHHETHUECKUI 3aKOH AEHCTBHsI Macc. Kak st n3BeCTHOrO MexaHu3Ma pe-
aKIMU COCTABJISIOTCS KMHETHUYeCKue ypaBHeHHA? UTo Takoe mpsimas U oOpaTHast 3ajjauu Ku-
HETUYECKOIO aHaIu3a?

54.Ilosicuute, oYeMy KOHCTaHTBI CKOPOCTH XUMHUYECKHX PEAKIMi 3aBUCAT OT TeMIIEpaTyphl.
3anummTe ypaBHeHue AppeHuyca. Kakas BenmnunHa Ha3bIBA€TCS SHEPTUEH aKTUBAIIUN?

55.Kakumu ypaBHEHUSIMHM ONMChIBaeTCs (opMalibHasi KHHETHKAa HEOOpaTUMbIXE peakluil HyJe-
BOT'0, IEPBOT0, BTOPOT'O U TPETHEr0 MOPSAIKOB?

56.Kakue u3BeCTHBI METOIBI OTIPEACTICHUS TOPSAKA peaKkiuu?
57.Kak onpenenuTh KOHCTAaHTY CKOPOCTH XUMHUYECKOM PEAKITUU U3 ONBITHBIX IaHHBIX ?

58.Kakue peakiuu Ha3bIBalOT CIOKHBIMU? CHOopMynupyiiTe NpUHIUI HE3aBUCUMOCTH 3JIEMEH-
TapHBIX cTaaui. Kak 1o n3BeCTHOMY ypaBHEHMIO XUMHUYECKOW PEAKIINN COCTABISIOT JUIsl HEE
KMHETUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHHSIMU OMHCHIBaeTCS (popManbHass KHHETHKA OOpaTUMBIX pEakiuil MepBOro
nopsiaka? Kak ajeMeHTapHbIe KOHCTAHTHI ONPEAEISAIOT U3 ONBITHBIX JTAHHBIX?

60.Kakumu ypaBHEHHSIMU OTHCHIBaeTCsS (OpMaibHas KHHETHKA MapauieNbHBIX peakmmidi? Kak
AJIEMEHTApHbIE KOHCTAHTHI ONPEJEINIAIOT U3 ONBITHBIX JaHHBIX?

61.Kakumu ypaBHEHUSIMH OITMCHIBAaeTCs (popMalibHAsi KWHETHKA TTOCIIEA0BATEILHBIX PEaKINi Ha
npuMepe AByX HeoOpaTUMBIX peakuuil mepBoro nopsaka. Kak Ha rpaduke BBINISIAT KUHETH-
YeCKUe KPUBbIE HAKOIUICHUS OT/AEIbHBIX MPOAYKTOB.

62.Uto Ha3BIBAIOT 3JIEMEHTAPHBIM aKTOM XUMHUYECKOH peakiun? UTo Ha3bIBAIOT SHEPTUEH aKTH-
Baruu. Kak BBITISIAUT MOBEPXHOCTh MOTEHIMATILHONW SHEPTUN XUMHYECKON peakiuu?

63.IlosicHUTE METOM MEPEXOJHOTO COCTOSIHHS (AKTUBUPOBAHHOTO KOMILJIEKCA). YKaXKUTE CBOM-
CTBa aKTUBHPOBAHHOI'O KOMILIEKca. Kak METOIOM CTaTHUCTUYECKOW TEPMOAMHAMUKH IPOBO-
JIUTCS pacyeT KOHCTaHTbl CKOPOCTU XUMHUeCcKor peakuunu? HazoBUTe OCHOBHBIE TOMYIICHUS
TEOPHH aKTUBUPOBAHHOTO KOMILJIeKca. UTO Takoe TPaHCMUCCUOHHBIA KO dUneHT?
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64.ITosicHuTe TEOPUIO COyIAapEHUH B IPUMEHEHUH K OMMOJIEKYIISIPHBIM PEaKIUsM.

OueHoYHBIE CpeACTBA ISl MHBAJIHMIOB M JIMII C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3/10PO-
BbsI BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY HEOOXOIMMOCTH WHBAIHIAM U JIMLAM C OTPaHMYCHHBIMU BO3MOXHOCTSIMH 370PO-
BbSI IPEAOCTABIISETCS JOMOIHUTEIHHOE BPEMS sl IOATOTOBKH OTBETA Ha SK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHHUUECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH ISl O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37]0POBbSI
¥ MHBAJIHMJIOB TPOLEAypa OLEHUBAHUS PE3yJbTaTOB O0YYEHHs IO TUCHUILIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS] WHBAJIUIOB U JIUIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3[JOPOBbSI TI0 TUCHHIUIMHE (MOIYJIIO) MPEAyCMaTpUBAeT MPEAOCTABICHHE HH-
dopmaru B hopmMax, aganTHPOBAHHBIX K OTPAaHMYCHUSM HX 3/10pPOBbS U BOCHPUATHS HHPOPMa-
MU

JInst Tin ¢ HapyIIeHUSIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B IIe4aTHOU popme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOW JHMTEPATypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXLYJIS)

5.1 OcHoBHas MTEparypa:
1. OcHoBbI pu3nyeckoit xumui : yuedbHoe nocodue : B 2 4. / B. B. Epemun, C. U. Kapros, 1. A.
VYcnenckas, H. E. Ky3pMmenko. - 5-e 3., nepepab. u nomn. - Mocksa : JIaboparopust 3HaHHIH,
2019. - 589 c. - URL.: https://e.lanbook.com/book/116100 (nara obparmienus: 08.04.2022). - Pe-
JKUM JIOCTYTA: AJis aBTOpu3. mosb3oBareneil. - ISBN 978-5-00101-633-5. - TekcT : 21eKTpoH-
HBIH.
2. OcHOBBI HU3NYECKON XUMHH : ydeOHOe TocoOue Ui CTYAeHTOB By30B : [B 2 u.]. U. 1 : Teo-
pus / [B. B. Epemun u 1p.]. - 2-¢ u3a., nepepad. u gon. - Mocksa : BUHOM. JlaGoparopust 3Ha-
Huit, 2013. - 320 c. - (YueOHUK JUIs BBICIIEH HIKOJIBI). - ABT. yKa3aHbl Ha 000pOTE TUT. JIUCTA. -
bubmumorp.: c. 309-311. - ISBN 9785996305353. - ISBN 9785996303779 : 201.00. - Tekcr :
HEIOCPEICTBEHHBIMN.
3. OCHOBBI (hpM3HYECKON XUMUH : ydeOHOE TTocoOre TS CTYIeHTOB By30B : [B 2 4.]. Y. 2 : Bamaun
/ [B. B. Epemun u np.]. - 2-e usn., nepepad. u goi. - Mocksa : BUHOM. JlaGopaTtopus 3HaHUH,
2013. - 263 c. - (YueOHUK 1151 BBICIICH MIKOJBI). - ABT. YKa3aHbl HA 000pOTE TUT. JIHCTA. - buo-
auorp. B mpuioxk.: ¢. 231-233. - ISBN 9785996305360. - ISBN 9785996303779 : 201.19. -
Tekcr : HenmocpeACTBEHHBIM.

5.2 JlononHUTENBHAS IUTEPATYPA:

1. Meronnueckne peKOMEHIAIMH K OpTraHU3alMK ayAUTOPHON ¥ BHEAYTUTOPHOU (caMo-
CTOSITENIbHOM) pabOTHI CTYIEHTOB: MeToanyeckue ykazanus / coct. T.I1. Croposxenko, T.b. ITo-
yuHOoK, A.B. becnasios, H.B. Jlo3a. — Kpacuonap: Kyb6anckwuii roc. ya-T, 2018. 89 c.

5.3. [lepuoauueckue n3aaHus:
1. XKypnan ¢puznyeckoit Xumuu;
2. XKypHan DIeKTpoXuMus;
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3. XKypnan Kuneruka u karanus.

6. Ilepeuenn pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu «MHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUSA TUCHHUILIUHBI (MOYJIf)
1. eLIBRARY - Hayunas snextponHas 6ubiamnoreka (Mocksa)
http://elibrary.ru/
2. DIeKTpOHHAs KOJUICKLUS HAayYHOW M TEXHMYECKOW TIOJIHOTEKCTOBOM M OMOIHO-
rpadpuueckoit nudopmarmu ScienceDirect
http://www.sciencedirect.com

7. Mertoauyeckue yKa3aHUsl JJIsi OOYYalOIIMXCSl 10 OCBOCHMIO JHCHMILIMHBI
(Mmomyuis)

VYcnemHoe OCBOGHHME AMCLHMIUIMHBL IPEANOJIAaracT aKTUBHOE, TBOPUYECKOE ydacTHe
CTY/ICHTA ITyTeM IUIAHOMEPHOH, MOBCETHEBHON pabOTHI.

OO0mre pekoMeHIau
W3yueHre AMCIUIUIMHBI CIIEAYyeT HAUMHATh C MPOPA0OTKH pabodeil mporpaMmsbl, 0c000e
BHUMaHUE, YACIss [EeJsIM U 33J1a4aM, CTPYKTYpPE U COJEpIKaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbIO YIayOleHHs 3HaHUM MO JUCHUILIMHE U
npeaycMaTpuBaeT:

- YTEHUE CTYACHTAMH PEKOMEHJIOBAaHHOM JIMTEPATypbl U YCBOEHUE TEOPETUUECKOTO Ma-
Tepuaa JUCUUILTIHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ IHTepHET-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[InanupoBaHHe BpeMEHUM Ha CaMOCTOATENbHYIO pabOTy, HEOOXOIUMOIrO Ha M3y4yeHHe
HACTOSIIEH AUCIUIUTNHBI, CTY/IEHTaM JIYYIlle BCETO OCYIIECTBISITh HAa BECh CEMECTp, IpeaycMaT-
pHBast PU 3TOM pEryJisipHOE OBTOPEHHE MPONHACHHOr0 MaTepuana. Marepuas, moJlydeHHbIH Ha
JICKIIUAX, HeO6XO)II/IMO PETYIAPHO AOMOJIHATE CBEACHUAMU U3 JIMTCPATYPHBIX UCTOYHUKOB, IIPH-
BE/ICHHBIX B pabouell mporpamMme JUCHUIIIHHBIL.

Beinonnenune nabopaTopHbIX paboT
Ha 3ansTum mosnyduTte y mpenojaBaressi IpadUK BBIIOJHEHUs JaOOpaTOPHBIX padoT.
[Tonyunte Bce HeoOxoaumoe Meronuyeckoe obecrneueHue. [lepen mocemenueM nabopaTropuun
U3YyYUTE TEOPUIO BOMPOCA, MPEANOIAraeMoro K UCCle0BaHUI0, 03HAKOMBTECH C PYKOBOJICTBOM
10 COOTBETCTBYIOIIEH paboTe M IMOATOTOBBTE IPOTOKON IPOBEACHUS pPabOTHl, B KOTOPHIA
3aHeCHUTe:
— Ha3BaHue paboThI;
— 3aroToBKH T36HI/IH JJId 3alIOJTHEHHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMU Ha6J'IIOJICHI/II\/’I;
— ypaBHEHHUS XMMHUYECKHUX PEaKIUil MpeBpalleHnii, KOTopble OyayT OCYIIECTBIEHBI MpU
BBIITOJTHCHHH SKCIICPUMCHTA,
— pacueTHble POPMYIIBI.
OdopmiieHre 0TYETOB JOHKHO MPOBOJUTHCS MOCIE OKOHYAaHUS paboThl B 1TaOOPAaTOPHH.
ZIJ'IH IMOATOTOBKHM K 3alIUTEC OTUYCTa CICAYCT NpOaHAIM3UPOBATH OKCIICPHUMCECHTAJIBHBIC
pe3yJbTaThl, COMOCTABUTh MX C W3BECTHBIMH TEOPETUYECKMMHU IOJIOKEHUSMH, CIIPABOYHBIMU
WINA JINTEPaTYypHBIMU JAHHBIMH, OOOOILIMTH pE3yibTaThl MCCIEAOBAaHMM B BHUJAE BBIBOAOB IO
pa60Te, noATOTOBUTL OTBETHI Ha BOIPOCHI, IMPUBOAUMBIC B MCTOAUYCCKHUX YKA3aHUAX K
BBITIOJTHEHHIO JTA0OPATOPHBIX PadoT.

MeTtoandeckue peKOMEHIAIMU MPENOAaBaTeNIsIM 0 METOJUKE MPOBEACHHUS OCHOBHBIX
BHJIOB YUEOHBIX 3aHATUI
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JlaboparopHble 3aHATHS

Llenssmu mpoBeeHHst 1a00PATOPHBIX PAOOT SBISAIOTCS:

— YCTaHOBJIEHHE CBSI3€ TEOpUHM C TPAKTUKOH B (popmMe HSKCHEPUMEHTAIbHOIO

MOJITBEP K /ICHUS TIOJIOKEHUHN TEOPHH;

— o0yueHue CTyJJCHTOB YMEHHIO aHAIIM3UPOBATH MOIYUYEHHBIC Pe3yJIbTaThl;
— KOHTPOJIb CAMOCTOSITETILHON paOOThI CTY/IEHTOB IO OCBOSHHUIO KypCa;
— 00y4eHne HaBbIKaM IPO(eCCUOHATTEHOM e TEIIbHOCTH

[lenn nabGopaTopHOTrO MpaKTUKyMma JIOCTHTalOTCS HAWIydlluM oOpa3oM B TOM ciydyae,
€CJIM  BBINOJHEHHUIO JKCIEPUMEHTa MpeIUIecTBYeT OIpeAelieHHas  IOJArOTOBUTENbHAs
BHeayauTopHas pabota. [ToaTromy npenojaBarens 00s3aH JOBECTH O BCEX CTYACHTOB Ipaduk
BBIMIOJHEHUS Ta0OPAaTOPHBIX PabOT ¢ TeM, 4TOObl OHM MOTJIM 3aHUMAThCS IEJIeHANPaBICHHON
JOMAaIIHEN IOATOTOBKOM.

[lepen HayamoM OuYEpEeNHOTO 3aHATHUA TPENoAaBaTelb JOKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTY/ACHTOB K BBINOJIHEHUIO J1Ta0OpaTOpHOH paboThl IyTeM KOPOTKOTO
co0OeceloBaHUsA M TPOBEPKH HAIUYUS Yy CTYJACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB IMPOBEICHUS
paboThL.

8. Ilepeyenb MHPOPMALMOHHBIX TE€XHOJIOIHil, HCIOJIb3YEeMbIX NPH OCYIIECTBJICHUH
00pa3oBaTeILHOIO MpoIecca Mo JUCHHUILINHE (MOAYII0) (MPH HEOGXOTUMOCTH)

8.1 IlepeyeHb He0OX0AMMOI0 IPOrPAMMHOI0 O0ecrieYeHus!
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmMHOe oOecrieueHue IS CTA0OBH/ISTITHX.

8.2 IlepevyeHb HEOOXOAUMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snexkrponnas oubnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAUMMAasi Ui OCylleCTBJIeHUsI 00pa3oBa-
TeJBHOI'0 MPoecca N0 AMCHHUILINHE (MOIYJII0)
MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

No Bup pabor
(MOZyNsT) ¥ OCHAIICHHOCTH
1. JlaGopatopHbie 3aHs- | YueOHBIC TaOOpAaTOPUM YKOMIUIEKTOBAaHHBIC, CIICIIHAIU3HU-
THUS pOBaHHON MeOesblo, BBITSKHOW CHUCTEMOW BEHTHIISIIUH,

MEJIOBBIMH JIOCKaMH, CPEICTBAMH IOXapHOW Oe30macHo-
CTH W OKa3aHUs MepBOH MEIUIIMHCKOM momolnu, jJadopa-
TOpHBIM OOoOpymoBanwemM — aya. 334, kopm. C (ynuma
CraBponoibckasi, 149):

- TEpMOCTaT;

- yueOHO-1a00paTOPHBII KOMIUIEKC «XUMUSY;

- IEPCOHAJIBHBIN KOMIIBIOTED;

- KOK-3;

- pH-meTp;

- mynsTMeTp AKTAKOM ABM-4084 — 4 mit.;

- KOHJTYKTOMETD;

- peppakTomeTp;

- HOJIIPUMETD;

- IYEUKU KOHIYKTOMETPUYECKHUE.

- UCTOYHMK IUTAHMUS IOCTOSHHOI'O TOKa CTaOMJIM3HpPO-
BaHHBII B5-49;

- Bo/siHas OaHd.
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['pynmioBeie  (MHIWUBU-
JyaJlbHbI€) KOHCYJIbTa-
1097071

VYyeOnast aynutopust JUisi IPOBEICHUS 3aHATHH CEMHUHap-
ckoro tuna — ayn. 332, xopn. C (ynuna CtaBporoibekas,
149). IlepenocHOE MYJIbTUMEINHHOE 000PYIOBaHNE.

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOYHAsA aTTe-
cranus

Y4yeOHas ayauTopus Ui TPOBEACHHS 3aHSATUN CEeMHHAp-
ckoro tuna — aya. 332, kopn. C (ynuna CTtaBpoIoiabckas,
149). TlepenocHOe MyIbTUMEANIHOE 000OPYTIOBAHUE.

CamocrosTenpHas pa-
oora

KaGuneTsl nnsi caMocCTOSATENbHOW pabOThl, OCHAIICHHbBIE
KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIOYEHHUS
K cetu «VHTepHET», MPOrpaMMOil SKPaHHOTO yBEIUYCHHS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMAaLU-
OHHO-00pa30BaTEIBbHYIO Cpely yHUBepcuTeTa — aya. 329
kopi. C, aya. 140 (ynuna CraBpomnosbekas, 149).
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