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1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI

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

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

1.3. MecTO JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTeILHON NPOrpaMMbl

HuctmiumHa «lIpakTukym 1o (uU3M4ecKoil XMMHUW» OTHOCHTCS K O0s3aTeIbHON 4YacTu
broka 1. Jlucuumiuael (Moxynu) yueOHOro miaHa. B cooTBeTcTBUM ¢ pabouynM y4eOHBIM IIa-
HOM JIUCITUIUIMHA U3y4aeTcs Ha 3 Kypce. Bu mpoMexkyTOYHOM aTTeCTalluu: 3a49ET.

Nzyuenuto aucuurnbl «IIpakTukym no Gpusndeckoit XMMHUM» MPEALICCTBYET U3yUCHHE
nucuurind «HbopMamoOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTMH M aHallu3 JIaHHBIX», «Mare-
MaTtuka», «BBenenue B repmoauHamMuky, «Heopranmueckas xumus», « Pusuka», « AHaIuTHYE-
CKasg XUMHUs». JlaHHas TUCHUIUIMHA SIBISIETCS IpeIIecTByomel it qucuumind «Kommougnas
XUMUSD», « BBICOKOMOJIEKYISIPHBIE COETUHEHUS.

1.4 IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM NPOrpaMMbl

N3ydyenne maHHON ydeOHOW JHMCUIUIUIMHBI HAINpaBJICHO Ha (GopmupoBaHue y oO0ydaro-
LIMXCS CIICAYIOIIUX KOMIIETCHIIMN:

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

PesynbTaTel 00yueHus 0 JUCIUILTUHE
KOMIETEHI[UU

OIIK-2. CriocoOeH mpOoBOIUTE ¢ COOIIOACHUEM HOPM TEXHUKH O€30MACHOCTH XUMIUYECKUI IKCIIEPHMEHT, BKIIFO-
Yas CHHTE3, aHAJIN3, U3yYEHHE CTPYKTYPHI M CBOWCTB BELIECTB M MAaTEPHAIOB, HCCIECIOBAHUE MIPOIECCOB C MX
y4acTHEM

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

HHEM HOPM TE€XHUKH 06€30I1aCHOCTH.
Brnageer mpaBunamMu paboThl ¢ XUMHUYECKAMU BEIIECTBAMH C
co0JII0/IeHNeM HOPM TEXHHMKH 0€30MacHOCTH.

NOIIK-2.2. CuHTe3upyerT BelllecTBa U MaTepHa- 3HaeT TeopeTUYECKHe OCHOBBI METOJIOB CHHTE3a BEIIECTB U
JIBI Pa3HOM MPUPOIBI C UCTIONB30BAaHIUEM UMEI0- MaTepualioB pa3sHOH NMPHUPOABI, HCCIEIOBAHUS TPOLECCOB C
IIUXCSI METOMK. HX YYaCTHEM C MCTOJIb30BAHHEM UMEIOIINXCS METOAUK.

YMeeT CHHTE3UpOBaTh BEIIECTBA U MaTepHAaJIbl pa3HOM Mpu-
POIbl, UCCIENOBATh MPOLECCH C UX Y4aCTHEM C HMCIONb30-
BAaHMEM MMEIOLINXCS METOIHK.

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

2. CTpyKTYypa M coliepkaHue TUCHUILINHBI
2.1 PacnpenesieHue Tpy10€MKOCTH JUCHHUILIMHBI 110 BUAaM padoT

O6mast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 15 3au.en. (540 gacoB), ux
pacnpeneneHue MO BUJAaM pabOT MPEACTaBICHO B TaONUIE (011 CMYyOeHmos
0D0).

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




3aHaTus JICKITMOHHOI'O THUIIA

JlaGopaTopHble 3aHATHS

204

102

102

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

CKHE 3aHSITHS)

Nuas koHTakTHas padora:

KonTponbs camocrositenbaoi padotsl (KCP)

[Mpomexxyrounas arrecranus (MKT)

0,4

0,2

0,2

CamocrosiTesibHasi padoTa, B TOM YHCJIe

47,6

5,8

41,8

Kypcosas pabora

[TpopaboTka y4eOHOTo (TEeOpETHYECKOT0) MaTepuaa

26

10

16

BeimonHenue nHAMBUY TbHBIX 3aJaHUI (IOATOTOBKA
COO00IIeHUH, Ipe3eHTalUI)

Pedepar

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

KonTpoJn:

IToaroToBka K 3K3aMeHy

O01mas Tpy10eMKOCTh yac.

252 108

144

Hasi paboTa

B TOM YHUCJIC KOHTAKT-

204,4

102,2

102,2

3a4. €1

2.2 CTpyKTypa IMCUMIIIMHbI:

Pacnpenenenue Bu1oB yueOHON pabOThl U UX TPYJOEMKOCTHU MO pa3JienaM JAUCIUIUINHBL.
Pazsensl (TeMbl) IMCIMIUIMHBL, H3yYaeMble B 5 ceMectpe (ouHas popma o0yueHwHs)

Ne KonuuecTBo yacoB
5;1; HanmenoBanue pa3zaenos (Tem) Beero AYH;T:TI;HM BHG?;%P;TTZPHM
JI 113 JIP CPC
1 TepmoarHaAMHKa XUMUYECKOTO 36 34 0 0 9
paBHOBECHS
2 ®a30BbIe PABHOBECHS 36 34 0 0 2
3 TepmoauHaMuKa pacTBOPOB 35,8 34 0 0 1,8
Bcezo: 107,8 | 102 0 0 5,8
Paznensl (TeMbl) AUCIUILUIMHBL, H3y4aeMble B 6 cemectpe (ouHast popma 00yUeHHUs)
KommdecTBo gacos
Ne A B
pas- HaumeHnoBaHue pasenon yautopHas HeayuTopHas
ena Bcero abora paborta
JI 113 JIP CPC
4 DICKTPOXUMHUS 73,8 52 0 0 21,8
5 XuMnyeckass KHHETHKA 70 50 0 0 20
Bceco: 143,8 | 102 0 0 41,8
Hmozo no oucyunaune: 2516 | 201 0 0 47,6




[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTopHbie 3aHs-
tust, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Coaepxxanue pa3aesioB JMCHUILIMHBI:

2.3.1 JIaGopaTopHble 3aHATHS

dopMa TeKyIIero
KOHTPOJIA

1 3 4

1. [Xumuueckoe paBHOBecue. M3yueHne XumMuieckoro papHoBecus |JIP

B TOMOI'€HHOM CUCTEME.
2. |M3yuenue paBHOBeCHs TOMOT€HHOW PEAKIIMH B PACTBOPE. JIP
3. |Ompenenenue KOHCTAHTHI HOHOOOMEHHOTO PaBHOBECHSL. JIP
4. |®a3oBoe paBHOBecue. M3yueHnue paBHOBecHs KUAKOCTb — map B|JIP
JBYXKOMIIOHEHTHOM CHCTEME.
5. |M3yueHue B3aMMHOM pacTBOPUMOCTH KUAKOCTEN B ABYXKOM-  (JIP
IIOHEHTHOM CUCTEME.
6. |M3ydeHue paBHOBECHS B TPEXKOMIIOHEHTHOH CHCTEME. JIP
7. |WccnegoBaHue pacTBOPOB CUJIBHBIX M CIA0BIX 3JEKTpoiauToB  |JIP
KOHJIYKTOMETPUYECKUM METOJIOM.
8. |Onpenenenue pacTBOPUMOCTH U MPOU3BEACHUS pacTBopuMocTu |JIP
TPYIHOPACTBOPUMOMU COJIM 10 YIAEIBHOMN IEKTPOIPOBOJIHOCTH.
9. |M3mepeHue Uncen IepeHoca HOHOB B pacTBOpe MetojoM ['ut- |JIP

Ne Haumenosanue nabopaTopHbIX paboT

Topda.

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

11. |9nexTpoaBmkymue cuibl. OnpeaeneHue NOTeHIMAI0B OT- JIP

JeNbHBIX 371eKTpo10B, DJIC raibBaHUYECKUX LEeNeH.
12. [U3mepenne temneparypHoro kodddunmenra 3/1C ransBanu- |JIP
YECKOI'0 3JIEMEHTa U pacyeT TePMOJIMHAMUYECKHX BEJIMYHH.
13. |Onpenenenune k03 PUIMEHTa AKTUBHOCTH COJISTHOW KUCIOTHI  |JIP
14. | Xumnueckas kuHeTnka. Onpenenenue KOHCTaHThl ckopoctu  |JIP
WHBEPCHH Caxapo3bl.
15. |MccnenoBanne KUHETUKU pAaCTBOPEHUS MaJIOPacTBOPUMBIX Be- |JIP
IIECTB.
16. |Onpenenenue nopsaka peakiMyu OKHUCICHUS HOIUA-HOHOB JIP
MOHAMM TPEXBAJIEHTHOTO XKeJe3a.

[Tpumeuanue: JIP — maGopaTopnast pabota

2.3.2 TlpumepHasi TeEMATHKA KYPCOBBIX padoT (IPOEKTOB)

BnustHue npupoab! 1ByX3apsAHOTO KaTHOHA Ha TU(HY3MOHHYIO TPOHULIAEMOCTh MEM-
opansr MK-40.

W3ydeHue 31eKTporpoBOIHOCTH HOHOOOMEHHBIX MEMOpaH B pacTBOpax, COAEPIKALINX
OpraHUYeCKre KUCIIOTHI U UX COJIH.

HccnenoBanue celleKTUBHOCTH MepHTOPUPOBAHHBIX MEMOpaH, MOIU(PHUIIMIPOBAHHBIX
rajuryasuToM

OcBoeHmre METOMKH UCCIIEJOBAHUS SIBICHUH MepeHoca B MEMOPaHHBIX CUCTEMAaX C aM-
GoHT conepKaIMMU PaCTBOPAMH

HccnenoBanue qUCCOIMALIMU CIIMPTOB B OUMOJIsIpHON MeMOpaHe ¢ HocPOpHOKUCIOTHON
KaTaJIMTUYECKOU NOOaBKOI

BnusiHre TepMUUecKoro BO3eMCTBUS Ha paciipeielieHue BOAbI B CTPYKTYpE reTeporeH-
HBIX MeMOpaH



N3yuenne macconepeHoca yepe3 OMCIIOHHbIE HOHOOOMEHHBIE MEMOPaHBI.

HccnenoBanue 31eKTPOTPAHCIOPTHBIX XapaKTEPUCTUK Nep(HTOPUPOBAHHBIX MEMOpaH
JUTSL TOTUIMBHBIX 3JIEMEHTOB

Bnusiaue wactui 30515 rugpokcuaa xenesa(lll) Ha qucconmaninio Boasl B OUIIOISPHOM
MeMOpaHe

Brusinue ¢hocOpHOKHCIOTHOTO TIOTUAIIEKTPOIIUTA HA JUCCOIUAIUIO BOIBI B OUITOISIp-
HOI MeMOpaHe.

BnusiHue kaTanuTHUECKUX J00ABOK Ha SHEPTHIO aKTUBAIIMH PEAKIIUU AUCCOLUAIIMH BOJIBI
B MeMOpaHe.

HccnenoBanue BIUSHUS OPraHUUECKUX PACTBOPUTEINIEH HA XapaKTEPUCTUKU OUIOISIPHOM
MEMOpaHbI.

HccnenoBanue BAMSHUS JTUHEHHOTO MOTUAJICKTPOJIUTA HA XaPAKTEPUCTHUKU OUMOISIPHOM
MeMOpaHbI.

HccnenoBanue MeTo/1a MoTydeHUs] HEOPTaHMYECKON KaTaIMTHYECKOW JOOABKU Ha XapaK-
TEPUCTUKH OUTTOISAPHON MEMOPAHBHI.

HccnenoBanue 2JIeKTPOXUMUYECKHX XapaKTEPUCTUK TIOTYOHUITOJIIPHBIX HOHOOOMEHHBIX
MeMOpaH.

HccnenoBanue 31EKTPOXUMHUECKUX XapaKTEPUCTUK BTOPHUHOTO HCTOYHHUKA TOKA C HC-
MOJIb30BaHHWEM OUTIOJISIPHBIX MEMOpaH.

HccnenoBanue 3JIeKTPOXUMHUECKUX XapaKTEPUCTUK HOHOOOMEHHBIX MEMOpPaH B BOJAHO-
OpraHUYECKUX pPacTBOPAX.

HccnenoBanue ruipoAMHAMAYECKON U OCMOTHYECKOM MPOHUIIAEMOCTH HOHOOOMEHHBIX
MeMOpaH.

2.4 IlepeyeHb y4eOHO-METOANYECKOTO oDecTeYeHHUsl /sl CAMOCTOSITEIbHOI PadoThI
00yYaIoIMXCs MO TUCHUILIHHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUECHUS TUCIIUTIITAHBI
Ne Bun CPC IO BBITTOJIHEHHIO CAMOCTOATENbHOM paboThI

1 2 3

1 [[Ipopabotka yueOHoro |1. [lomoBa, A. A. ®usndeckas Xumus [ 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 (PM3HUYECKON XUMHUU: yUeOHOE TTOCOOHE IS CTY ICH-
TOB By30B (B 2 u.). Y. 1. Teopus. B.B. Epemun u ap. M.:
BMHOM. JlaGopatopus 3Hanuit. 2013.

3. OcHOBBI (hM3HUECKOI XUMUU: yueOHOE TT0coOUe IS CTY IeH-
TOB By30B (B 2 4.). Y. 2. 3anauu. B.B. Epemun u ap. M.:
BMHOM. Jla6opatopus 3nanuii. 2013.

4. duznyeckas XuMus [ DIEKTPOHHBIN pecypc] : yaeOHoe moco-
oue / I'. B. bynunopoga, 1O. I'. Tansmeraunos, X. M. Spories-
ckas, B. I1. bBapabanos ; MunuctepcTBo 00pa3oBaHus U HAYKH
Poccun, @enepanbHoe rocyapcTBEHHOE 010 KETHOE 00pa3oBa-
TEJTHLHOE YUPEKICHNUE BBICIIETO TPO(ECCHOHATIBHOTO 00pa3oBa-
Hus KazaHckuil HallMOHABHBIN HCCIeI0BATENbCKUI TEXHOIOTH-
yeckuil ynusepcurert. - Kazans : U3n-so KHUTY, 2012. - 396 c.,
wi. - http://biblioclub.ru/index.php?page=book&id=258360

5. Meronnveckne peKOMEHIAINH K OPraHU3alluy ay TMTOPHOH H
BHEAYJUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTYIEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHOK,



https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yH-T,
2018. 89 c.

2 |llogroroBka K BhINOJIHE- [MeTOANYECKHE PEKOMEHAAIMN K OpraHu3aluyd ayJUTOPHOU WU
HUIO JJAOOPATOPHBIX pa- |[BHEAYJUTOPHOM (CaMOCTOSTENbHOM) PabOThl CTYAEHTOB: METO-

oot mmaeckne ykazanus / coct. T.II. Cropoxenko, T.b. TlounHoK,
A.B. becnianios, H.B. Jlo3a. — Kpacaonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOAUYECKUE MaTepUasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00yYaroIUXCS U3
YHCIIa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasisrorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3J0POBbS M BOCHPUATHS HH(OPMAIIH:

JInst L ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YaIOIINXCS.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH

st hopmupoBaHus TpoQecCHOHATBHBIX KOMIIETEHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
MOJIb3YETCSl TEXHOJIOTHs TPO(heCCHOHATbHO-PAa3BUBAIOIIET0 00yUeHUs, IPeyCMaTpUBAIOLIas HEe
TOJIBKO TepeAady TEOPEeTHYECKOro Marepuana, HO M CTUMYJIMPOBAHHE MO3HABATENIbHBIX JIE-
CTBUHM CTyJIeHTOB. B pamkax mabopaTOpHBIX 3aHATUNA MPUMEHSIOTCS METOJbI MPOEKTHOTO 00Y-
YEeHUSs1, UCCIIEN0BATEIbCKUE METO/IbI, METO/I KOHKPETHBIX cuTyanui. B mpoiecce caMmocTosTeNnb-
HOM JIeATENIbHOCTH CTYAEHTHI YIITyOJsSIOT U pacIMPSIOT TEOPETUUECKUE 3HAHUS.

I[J'If[ JuL ¢ OrpaHNM4YC€HHBIMH BO3MOXKHOCTAMH 3I0POBbA MPEAYCMOTPECHA OpPraHu3anunsd
KOHCYJIbTallul C UCHOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

Komnu-
Bun 3ansrus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTeib-
Cemectp YECTBO
(JI, IIP, JIP) HbIE€ TEXHOJIOTHH
4acoB
) JIP becenpr 10
Paz6op curyanuit 25
PaGota B ManbIx rpymnmnax 10
6 JIP becenpr 10
Pa36op cutyarnmit 25
PaboTa B MaJIbIX Tpynmax 10
Hmoeo: 90

4. OneHo4YHbIe CPeACTBA VI TEKYILIEero KOHTPOJIsSl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTrecTauuu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB IS MPOBeIeHNs TeKyIel aTTecTaluu

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTalMU



Bompocs! 1151 TOATOTOBKH K 3a4eTy

Xumudgeckast TCPMOJUHAMUKA

1. Yro Ha3piBalOT M3MeHEHUEM dHepruu [ mdoca u sHeprun ['enpMronbla B XMMUYECKOH pe-
aKkuu? 3ayeM BBOJUTCS XUMUYECKasl IEpEMEHHAs?

2. 3anumuTe yaBHEHHE H30TE€PMbl XUMHYecKoil peakuuu Banr-I'odda. Kak ompenenutsb
HAaIpaBJICHUE CaMOIIPOM3BOIBHOTO MPOTEKAHUS XUMHUYECKOM peakuy M0 HAa4aIbHOMY CO-
CTaBy PEaKLMOHHON cMecH?

3. Coopmynupyiite 3akoH AelcTByomuUX Macc. Kakue n3BecTHbI BUIbI KOHCTAHT PaBHOBE-
cusi? YKaxuTe CBA3b MEXKY HUMHU.

4, Kak paccuuThIiBalOTCS KOHCTAHThl PABHOBECHS XMMHUYECKUX PEAKIUUA C MCIOJIb30BaHUEM
TaOJIUI CTAaHIAPTHBIX 3HAUCHUH TEPMOJIUHAMUYECKUX (PYHKIIHIA?

5. Kak KOHCTaHThl XMMHYECKOW PEaKIMH 3aBHCIT OT TemrmepaTyphl? 3aluIInNTe ypaBHEHUE
n300apbl (M30XOPHl) XUMUYECKON pEaKIMH, MOSCHUTE BCE BEIMYMHBI, BXOMISIIME B 3TU

YPaBHEHHS.

6. Kax ypaBHeHme M300apbhl M M30XOPHl XUMHUYECKOW PEAKIUHU CBS3aHO C mpuHIUIOM Jle-
[Hartense?

7. Ilosicuute, Kak paccuMTaTh KOHCTAaHTY PABHOBECHS XMMMUECKHUX PEAKIUH, UCHOJb3Yys

YpaBHCHUEC 1/1306ap51 HJIN U30XOPHbI.

8.  Tlosicaure pacu€T W3MEHEHHs SHTAJBIINU, BHYTPEHHEH SHEPTUU M DHTPONUH B XUMHUYE-
CKOM peaklMu ¢ UCHOIb30BAHNEM YPABHEHUS U300apbl U U30XOPbl XUMHUECKON PEaKIIHH.

9.  Kak o0mee naBieHue peakMOHHONW CMECH BIHSET Ha €€ cocTaB?

10. Kak paccuuTaTtb paBHOBeCHHﬁ COCTaB peaKHHOHHOﬁ CMECH IIO KOHCTAHTC paBHOBeCI/IH?

®a30BEIE paBHOBECUSA

11.TTosicHuTe OCHOBHBIE MOHATHUSA: (a3a, KOMIIOHEHT, cTerneHu cBoooasl. ChopmynupyiiTe ycio-
BHE MEX(a3HOTO PaBHOBECHSI.

12.Tlosicaute npaBmwio ¢a3 ['mb6ca. Kak ero BeIBeCTH, MCIONB3Ysl TePMOIUHAMHKY. Kak kiac-
CUPUIIUPYIOT TE€TEPOTEeHHBIE CUCTEMBI?

13.U306pa3ute (a3oBbie quarpaMMbl OJTHOKOMITOHEHTHBIX CHCTEM (BOJZa, cepa, TUOKCH]| yTiie-
pona). [laiite kK HUM HE0OXOAUMBIE MOSCHEHMUS.

14 Kak Ha ocHOBE TepMOJIMHAaMUKHU BBIBOAATCS ypaBHeHHe Kianeiipona u ypaBHenue Kia-
nelipona — Knay3sunyca?

15.Kak paccuuTaTh C ucnonb3oBaHueM ypaBHeHud Knameipona, Knamelipona — Kiayswmyca:
JaBJICHUE TIapa HaJl )KUIKON U TBEPION (azol, TemrnepaTypy IUIaBICHUS TPU 33JaHHOM JIaB-
JICHUH, U3MEHEHNE YHTAJIBIINY NPU (a30BOM nepexoze?

16.ITosicauTe dazoByr0 AWArpaMMy COCTOSHUS ABYXKOMIIOHEHTHOH CHCTEMBI «T — » C IBTEK-
TUKOM.

17 .I1osicaute (ba3013y10 AuarpamMmy COCTOAHHA JABYXKOMIIOHCHTHBIX CUCTEM «T — 2K» C HCOI'pa-
HUYCHHOMN PACTBOPUMOCTBIO KOMIIOHCHTOB B JXUAKOM W TBEPAOM COCTOSHUH. PasneneHI/Ie
cMecell MeTOIOM 30HHOMH ILTaBKH.

18.TTosicuTe pa3zoByr0 AUAarpaMMy COCTOSIHHSI IBYXKOMIIOHEHTHBIX CHCTEM «T — ) C OTPaHHU-
YEeHHOUM pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPAOM COCTOSTHUU.



19.TTosicauTe (ha3oByro nUarpaMmy COCTOSIHHS JBYXKOMIIOHEHTHOM CUCTEMBI «T — X» C KOHTPY-
SHTHOW TOYKOU IJIABJIEHUA.

20.ITosicuure (pa3oByr0 1uarpaMMy COCTOSIHHUS JABYXKOMIIOHEHTHOM CHUCTEMBI «T — JK» C MHKOH-
I'PYSHTHOHN TOUYKOU IIJIABICHUS.

21.ITossicHuTe (1)330By1-0 auarpaMmmy COCTOSHHSA JBYXKOMIIOHCHTHBIX CUCTEM <«GK — ID» C HEOI'pa-
HUYCHHOMN PACTBOPUMOCTBIO KOMITIOHCHTOB B ) KUAKOM COCTOSAHHU. A360Tp0HHHe CMECCH.

22.Kak npou3BOIUTCS pa3/ielieHHe BEIIECTB IyTeM IEepPEeroHKH. B yeMm pasnmuuue mpocToit mepe-
TOHKH, IPOOHOH MEeperoHKH, peKTuuKaum?

23.Ilosicuure $a3oByI0 JUarpaMMy COCTOSIHMSI JBYXKOMIIOHEHTHBIX CHCTEM «XK1 — K2» C Orpa-
HUYEHHON pacTBOPHUMOCTBIO B KUAKOH (asze.

24.Tlosicuure mpocTeiinyto (a3oByr0 AUarpaMMy COCTOSIHUS TPEXKOMIIOHEHTHBIX CHCTEM «T —
x». Tpeyronbauku ['n66ca u Pozeboma. IBTEKTHKA B TPEXKOMIIOHEHTHOM CHCTEME.

25.ITosscHuTE HpOCTGﬁH.Iym (1)3.30By10 auarpaMmy COCTOSIHUSI TPEXKOMIIOHCHTHBIX CUCTEM (K1 —
Ka» C OFpaHI/IquHOf/'I pPacCTBOPUMOCTBIO KOMIIOHCHTOB B )KMJIKOM COCTOSIHWHU.

26.Kakum ypaBHEHUEM ONMCHIBAETCS PaCIpeelieHue TPETbero KOMIIOHEHTA MEXY JBYMS HKHI-
kuMu pazamu? OT yero 3aBucuT K03 dunment pacnpenenenus? Kak mpoBoanuTCs BhIICICHUE
KOMIIOHEHTa M3 pacTBOpa METOJOM 3KCTpakiuu? UeMm paziauyaroTcsi OJHOKpaTHasi 3KCTpak-
U U JpoOHast SKCTPAKIIHS?

TepMoauHaMuKa pacTBOPOB

27 IlpuBenute mpuUMep TEPMOJMHAMHUYECKOW KiaccupuKaluu pacTBopoB. Kakue pacTBOpsI
Ha3bIBAIOTCS UCATBHBIMH, MPECIHHO Pa30aBICHHBIMU U HEUCATHHBIMU?

28.Kakue BeIMYMHBI HAa3bIBAIOTCS MapLUAIbHBIMUA MOJIbHBIMU BennunHamu? Kak ux ompenens-
10T U3 ONBITHBIX AaHHBIX? [losicHuTe rpaduueckre MeToabl (METOJl, OCHOBAaHHBI HAa OCHOB-
HOU (opMyJie /Ui naplualbHOW MOJBHOM BEMYMHBI U METOJl oTpe3koB). [losicHuTe aHamm-
TUYECKUIN MeTO]l (IT0 U3BECTHOM 3aBUCHMOCTH COOTBETCTBYIOILETO CBOMCTBA pacTBOpa OT KO-
JMYECTBA KOMIIOHEHTA B PacTBOPE).

29.3aBHCHMOCTH JIaBJICHUST HACBIIIICHHOTO ITapa PaCTBOPUTENS HaJl PACTBOPOM OT MOJIBHOH JOJTH
pacTBOpeHHOro BemiecTBa. 3akoH Payms. Kak paccunTaTh MONSpHYIO Maccy pacTBOPEHHOTO
BElIeCTBa ¢ MOMOIIbIO 3akoHa Paynsa?

30.3aBUCHMOCTD JIaBJIE€HHUS HACBIILIEHHOTO Mapa JIETYy4ero pacTBOPEHHOI0 BElIeCTBa HaJl pacTBO-
POM OT €ro MOJIbHOM J0JM B pacTBope. 3akoH [ eHpu.

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

32.Kak paccuuTaTh MaplHaIbHYI0 MOJbHYIO BEJIMYMHY KOMIIOHEHTAa B pacTBOPE MO M3BECTHOM
3aBHCHUMOCTH MaplLHUaIbHOW MOJBHOW BEJIUYUHBI IPYTroro KOMIOHEHTA OT €ro MOJIbHOW J10JIH
B PacTBOPE.

33.00BsICHATE C TOYKH 3PCHUSI TEPMOIMHAMHKH, [TOUEMY TEMIIepaTypa Havyajaa KPUCTAJITH3aAI[IH
pPacTBOPUTEIIA U3 PACTBOPA 3aBUCUT OT MOJISUIbHOM KOHIIEHTPALIMM PACTBOPEHHOI'O BEILECTBA
B MpeJebHO pa3daBieHHOM pacTBope. Kpuockonmueckuii rdpdexr. Kak paccumrats Mossip-
HYIO0 MacCy pacTBOPEHHOT'O BELIECTBA C MOMOILbIO KPUOCKOIHUH.

34.00BsICHATE C TOYKH 3PEHUS] TEPMOJTUHAMUKH, TIOYEMY TeMITepaTypa KUTICHHs pacTBOPa 3aBH-
CUT OT MOJISUTbHOM KOHILIEHTpPAIlMM PACTBOPEHHOTO BEIECTBA B IPENEIbHO Pa30aBICHHOM
pacTtBope. D0ymmnockonudeckuii 3¢gdexr. Kak paccuntarbs MOJSAPHYIO Maccy pacTBOPEHHOTO
BEIECTBA C TOMOIIBIO YOYIUTHOCKOIIHH.



35.00b4CcHUTE C TOUKU 3PEHHS] TEPMOJUHAMUKH, TOYEMY OCMOTHYECKOE JABJICHHUE MpPeleIbHO
pa30aBIICHHOTO PacTBOpa 3aBHCHUT OT €ro KoHieHTpanuu. Y paBHeHnue Bant-I'opda. Kak pac-
CUMTATh MOJIAPHYIO Maccy pacTBOPEHHOI'O BELIECTBA C TIOMOIIbIO U3MEPEHHS] OCMOTHYECKOTO
JIaBJICHUSI PacTBOPA.

36.00bCcHUTE C TOUKHU 3PEHUS] TEPMOJUHAMUKY, IIOYEMY TeMIIepaTypbl Hayalla KpUCTaTU3aluu
KOMIIOHEHTa W3 pacTBOpa 3aBUCUT OT MOJILHOM JI0JIM BTOPOTO KOMIIOHEHTa B pactBope. [lo-
SCHUTE BEJIMYUHBI, BXosmue B ypaBuenue Llpenepa.

DJIEKTPOXUMMUS

37.CpaBHUTE XUMHUYECKUN U AJIEKTPOXUMHUYECKUN CHOCOOBI OCYIIECTBICHUS OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHOW peakiuu. M3 4ero coCTOUT 3NEKTPOXUMHUYECKas LENb U €€ KOMIIOHEH-
TeI? Kakoil paznen ¢puszndeckoil XMMUU HA3bIBAIOT TEOPETHUECKOM AnekTpoxumuen? HazoBu-
T€ €€ pa3Aeiibl U YKAKHUTE €€ CBI3b C 3aJJayaMU MPUKJIIAHON AIEKTPOXUMHUH.

38.Kak mpoucXoausao pa3BUTHE TPEACTABICHUH O CTPOCHHUU PACTBOPOB 3JICKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appennyc). [losicHuTe OCHOBHBIE MOJOKEHUSI TEOPUH APpPEHHY-
ca; YKaXHUTE HEJIOCTATKU 3TOW TCOPHHU.

39.Kakue BeTMYMHBI HA3bIBAIOT SHEPTHEH KPUCTATUTMIECKOM PEIIeTKH U SHEPTUEH COJIbBATAIIUH.
Kakyro poiib UrpaeT MOH-AMIOIBHOE B3aUMOJECHCTBUE B YCTOMUMBOCTH PAaCTBOPOB JJIEKTPO-
JIUTOB.

40.Kak ¢ TOYKM 3peHHs TEPMOAMHAMHUKHU ONMCHIBAETCS MOH-HMOHHOE B3auMmojeiictBue? Kakyro
BEJIMYMHY Ha3bIBAIOT CPEAHEH aKTUBHOCTBIO M cpelHUM Kod(hduimentom aktuBHocTH? Kak
OHH CBSI3aHBbI C AKTUBHOCTBIO U KO3()(UIIMEHTaMU aKTUBHOCTH OT/JEJIbHBIX HOHOB?

41.Ilepeuncinure OCHOBHBIE NomyleHUs Teopun Jlebas — XroKKens; MosiCHUTE UX (HU3HUECKH
cMbIci. UTo Takoe HOHHAsA aTMocdepa? 3anuiuTe ypaBHEHUs A KO3 UIIMEHTa aKTUBHO-
CTH B IIEPBOM, BTOPOM U TpeTbeM NpuoirkeHnn Teopun Jledas — XroKkens, MOsSCHUTE BEIH-
YHMHBI, BXOASIINE B 3TH YPABHEHHUS.

42 B xakux cucreMax Bo3HHKaeT auddy3noHHbI oTeHnHan? B 4éM npuunHBI €ro BO3ZHUKHO-
BEHUS U CLIOCOOBI YMEHBIIEHUS MPH IEKTPOXUMUUYECKUX U3MEPEeHUsIX?

43.Kax cBsi3aHBI MEXY COOOU yJeNbHas 3JIEKTPOIPOBOAHOCTh PACTBOPOB JJEKTPOIUTOB U IK-
BHUBAJICHTHAsI 3JIEKTPOIIPOBOJHOCTD AIEKTPOJINTOB B pacTBope? Kak oHM 3aBUCAT OT NPUPOABI
AJIEKTPOJINTA, PACTBOPA, KOHIIEHTPALMH JIEKTPOIUTA U TEMIIEpaTyphl?

44 Yo HA3BIBAIOT YMCIIOM MEepeHoca HoHa B pacTBope? Kakue M3BeCTHBI METOMBI UX OMpesee-
HUA?

45.Kakyo BETUYHHY Ha3bIBAIOT MOJBMIKHOCTHIO MOHA B pacTBope? IlosicHuTe 3aKOH HE3aBUCH-
MOTro JIBHkeHUsI HoHOB Konppayiia.

46.IToueMy ¥ KakK TOJIBUYKHOCTH MOHOB, SKBUBAJICHTHBIC AJIEKTPOIMPOBOIHOCTU IIIEKTPOIUTOB U
YuCceN TIEPeHOCa MOHOB 3aBHUCAT OT KOHIIGHTPAIIMU SJIEKTPOJINTAa B paMKax Teopuu [lebas —
Xrwokkens — Onzarepa? OOBsICHUTE, MOYEMY MPHU JIBIKEHUH MOHOB B PACTBOPE BO3HHUKAIOT
ANEKTPOPOPETUUECKUNA U PEITAKCAITUOHHBIN PPEKTHI.

47.B uém 3axmouatorcs 3¢ dextsl Buna u Jlebas — @anbkenrarena?

48.Kax ¢ MOMOIIBIO 3JIEKTPOXUMHUECKOTO IMOTEHIINANA (HOPMYITUPYETCsT YCIOBHE YIEKTPOXUMHU-
YeCKOT0 paBHOBECHS Ha IpaHMIle pa3zena ¢as.

10



49.ITosicHuTe, B KaKOM Cily4yae 3JIEKTPOXUMHUYECKasl Ielb HAXOIUTCS B COCTOSIHUU TepMOJMHA-
MHUYECKOro paBHOBecusa. Kakas BenmumHa Has3bIBaeTCsl 3JeKTpoaBrkylien cumoit (DC)
rajgbBaHu4yeckoro ayeMmenta? 3anummte Gopmyny Hepucra u ypaBHenue ['u66ca — ['enpm-
roJiblia. [losicHUTE, 9YTO HA3BIBAIOT AJIEKTPOIHBIM OTCHIIHAIOM.

50.IIpuBenute npumep Ki1accuUKALUU HIEKTPOIOB U SJICKTPOXUMHUUECKUX LICTICH.

51.Kak TepMOJMHAMUYECKUE XaPAKTEPUCTHUKNA XUMUYIECKUX PeaKIuii, KO3PPHUIMCHTH aKTHBHO-
CTU U YHMCJIa IEPEHOCA ONPEICTSAIOT ¢ TOMOIILI0 u3mepenus I C?

Xumudeckass KUHETHKA

52.IlosicHUTEe OCHOBHBIE IOHSTHUS XUMHUYECKOM KMHETUKH: CKOPOCTh PEAKLMH, KMHETHYECKas
KpUBasi, KUHETUYECKOE YpaBHEHHE, KOHCTaHTAa CKOPOCTH, HOPSAOK pPEaKLUU, MOJEKYJsIp-
HOCTb 3JIEMEHTapHOM peaklnu, peakuy IepeMeHHOro Nopsiika.

53.ChopmynupyiiTe KHHETHUECKUH 3aKOH AEHCTBHs Macc. Kak J1st M3BeCTHOrO MeXaHHW3Ma pe-
aKIMU COCTABJISIOTCS KMHETHUYeCcKue ypaBHeHHs? UYTo Takoe mpsimas u oOpaTHas 3aJjauu Ku-
HETUYECKOIO aHaIu3a?

54.Ilosicuute, OYeMy KOHCTaHTBl CKOPOCTH XUMHUYECKHX DPEAKIMi 3aBUCAT OT TeMIIEpaTyphl.
3anummTe ypaBHeHue Appenunyca. Kakas BennunHa Ha3bIBae€TCs SHEPrUEH aKTHUBAIUN?

55.Kakumu ypaBHEHHsIMH OIMUCHIBaeTCsA (popmanibHash KMHETHKA HEOOpaTUMbIXE peakluid HyJle-
BOT'0, IEPBOT'0, BTOPOI'O U TPETHEr0 NOPSIKOB?

56.Kakue n3BecTHBI METOIbI OIIPEACIICHUSI IIOPSAIKA PEAKITH ?
57.Kak onpenenuTh KOHCTAaHTY CKOPOCTH XMMHYECKOW PEaKIIUU U3 ONBITHBIX JIaHHBIX?

58.Kakue peakiuu Ha3blBalOT CIOKHBIMU? CHOopMynupyiTe MPUHIUI HE3aBUCUMOCTH 3JIEMEH-
TapHbIX cTaaui. Kak 1o u3BeCTHOMY ypaBHEHMIO XUMHUYECKOW PEAKIMU COCTABISIOT ISl HEE
KMHETUYECKOE ypaBHEHHUE?

59.Kakumu ypaBHEHHSMH OMHCHIBaeTCs (popManbHas KHHETHKA OOPAaTUMBIX PEaKIUi MepBOTro
nopsiaka? Kak ajeMeHTapHbIe KOHCTAHTHI ONPEAEIAIOT U3 ONBITHBIX TAHHBIX ?

60.Kakumu ypaBHEHHSIMH OTHCHIBaeTCS (popManbHas KWHETHKA NapayuieNbHbIX peaknnii? Kak
DJIEMEHTApHbIE KOHCTAHTBI ONPEEIISAIOT U3 ONBITHBIX JAHHBIX?

61.Kakumu ypaBHEHUSIMH ONMCBIBAaETCs (popMalibHasi KWHETHKA TTOCIIEA0BATENIbHBIX PEaKINi Ha
npuMepe IBYX HeoOpaTUMBIX peakluil nepBoro nopsaka. Kak Ha rpaduke BBITTISAAAT KUHETH-
YECKHE KPUBBIE HAKOIUICHUS OT/IEIbHBIX MPOAYKTOB.

62.YTo Ha3BIBAIOT PJIEMEHTAPHBIM aKTOM XMMHUYECKON peakiinu? UTo Ha3bIBAIOT YHEPTHUEH aKTH-
Baruu. Kak BBIMISIIUT MOBEPXHOCTh MOTEHIMAIBHOW SHEPTUN XUMHYECKON peakiun?

63.I1osicHuTe METOJ EePEXOAHOT0 COCTOSHUS (AaKTUBHPOBAHHOTO KOMILIEKCA). YKa)KUTE CBOM-
CTBa aKTUBHPOBAHHOIO KOMIUIEKca. Kak METOIOM CTaTHCTHYECKOW TEPMOAUHAMUKHU ITPOBO-
JIUTCSl pacyeT KOHCTaHTBl CKOPOCTU XUMUYECKON peakunu? Ha3oBUTE OCHOBHBIE TOMYILEHUS
TEOpUHU aKTUBHPOBAHHOTO KOMILIEKca. YTO Takoe TpaHCMUCCHOHHBIN KO3 pdurirent?

64.1TosicHuTe TEOpUIO COyNapeHUi B IPUMEHEHUH K OMMOJIEKYIISIPHBIM peakIusiM.

OneHouHble cpeAcTBa AJIs MHBAIWIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH MHBAIUIAM H JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS sl IOATOTOBKU OTBETA Ha SK3aMEHE;
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— IpU MIPOBEJICHNUH IIPOLEAYPHI OICHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEIYCMATPUBAETCS MCIIOIb30BaHUE TEXHUYECKUX
CpPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH,

— TIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/]0POBbSI
¥ WHBAJIMJIOB TPOLEAypa OLEHUBAHUS PE3yJIbTATOB OO0YYEHHs MO TUCHUILUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa orneHWBaHHS PE3yJbTaTOB OOYYECHHUS WHBAIUIOB U JIUIl C OIPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3[I0POBbS TI0 TUCIMIUIMHE (MOJIYJIO) MpeayCMaTpUBACT MpPEIOCTaBlICHUE WH-
dopmaru B hopmMax, afanTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3/10pPOBbS U BOCHPUATHS HHPOpMa-
MU

JInst I ¢ HapyIeHNUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JOMOJHMTEJbLHOW y4eOHOH JHMTEepPaTypbl, He0OXOAMMOM
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)

5.1 OcHoBHast TUTEpaTypa:

1. TomoBa, A. A. ®usndeckas XuMus [ DIEKTPOHHBINA pecypc] : yaeOHoe mocodue / A. A.
[Tomosa, T. b. IlomoBa. - Caunkt-IlerepOypr : Jlawp, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (pu3HYecKOl XUMHUM: yueOHOe mocoOue Ui CTYACHTOB By30B (B 2 4.). Y. 1.
Teopus. B.B. Epemun u np. M.: BUHOM. Jlabopatopus 3nanuii. 2013. .

3. OcHoBBI (hy3MUECKON XUMHU: yueOHOe MmocoOue Al CTYAEHTOB By30B (B 2 u.). Y. 2.
3anaun. B.B. Epemun u ap. M.: BUHOM. JlaGoparopus 3nanuii. 2013. .

5.2 JlononHUTENIbHAS JTUTEpATypa:

1. ®duznyeckast xumus [DneKTpoHHBIN pecypc] : yuedHoe nocobue / I'. B. Bynunopoga,
1O. I'. 'anameraunoB, X. M. Spomesckas, B. I1. bapabanos ; MunuctepctBo 06pa3oBanus u
Hayku Poccun, @enepanbHoe rocy1apcTBEHHOE OO/ IKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BbICILIEr0 IpoeccuoHaNbHOro 00pa3oBanus Ka3zaHckuil HallMOHANBHBIN HCCIIE10BaTEIbCKUN
TEXHOJIOrM4ecKkuil yausepceurteT. - Kazans : U3n-so KHUTY, 2012. - 396 c., ui. -

http://biblioclub.ru/index.php?page=book&id=258360

5.3. [lepuoauueckue n3aaHus:

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

3. XKypnan Kuneruka u karanus.

6. Ilepeyennb pecypcoB MH(pOPMAIMOHHO-TEJEKOMMYHHUKANMOHHON ceTH «MHTep-
HeT», He0OXOAUMBIX /IS OCBOCHUS AUCHHUILIMHBI (MOLYJI51)
1. eLIBRARY - Hayunas snexkrponnas Oubinorexa (Mocksa)
http://elibrary.ru/
2. DIEeKTpOHHAs KOJUICKIMS HAayYHOW M TEXHHUYECKOW ITOJIHOTEKCTOBOH W OMOIIHNO-
rpaduueckoit napopmanmu ScienceDirect
http://www.sciencedirect.com
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http://elibrary.ru/
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7. Meroguyeckue yKa3aHMsi IJIs O00y4YaKIIMXCH IO OCBOEHHIO JIHCUHUIIIMHBI
(MoxyJisi)

VYcnemHoe OCBOGHME AUCHUILIMHBI MPEAINOiaraeT akTUBHOE, TBOPUYECKOE Yy4dacTHE
CTYJICHTA IyTEM IIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO0m1me pekoMeHaalu
W3yueHne QUCHIMIUIMHBI CIIEAYyeT HAYMHATh C MPOPA0OTKH paboveild mporpaMMsbl, 0co00e
BHUMAaHUE, yAEIds LENAM U 3a/layaM, CTPYKTYPE U COAEPKAHUIO Kypca.

CamocrosTenbHas paboTa MPOBOJAUTCS C IENbI0 yIIIyOJeHHs 3HAHUN MO JUCLUUIUIMHE H
npeycMaTpUBaeT:

- YTEHUE CTYAEHTAMH PEKOMEHJIOBAaHHOM JIMTEPATypbl U YCBOEHUE TEOPETUUYECKOTO Ma-
Tepuaa JUCIUILIIHEI,

- IOATOTOBKY K JJaOOPAaTOPHBIM 3aHATHSAM;

- paboty ¢ IHTepHeT-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHre BpPEMEHHM Ha CaMOCTOATENIBHYIO PabOTy, HEOOXOJMMOTO Ha H3ydeHHE
HACTOSIIEH AUCIUIUTUHBI, CTyIEHTaM Jy4Ille BCETO OCYIIECTBISTh HAa BECh CEMECTp, IpeaycMaT-
pHBasi IpU TOM PETYJIIPHOE ITOBTOPEHHE MPOMICHHOr0 MaTepuana. MaTepuai, MojJy4eHHbIH Ha
JICKIIUAX, HCO6XOIII/IMO PEryJIAipHO JOIOJIHATE CBCACHUAMU U3 JIMTCPATYPHBIX UCTOUYHUKOB, IIPH-
BE/ICHHBIX B paboyell mporpaMMe AUCIHUIUINHBL.

Brimonnenue mabopatopHbix paboT
Ha 3anstum nomyuute y mpemnojaBaTelsiss TpaduK BBHIMOTHEHUS J1a0OpaTOPHBIX padoT.
[Tonyunte Bce HEoOXoaMMoOe MeTonuueckoe obecreuenue. [lepen mocemennem gaboparopun
U3y4uTe TEOPUIO BOMPOCA, MPEANOIaraeMoro K UCCIeI0BaHUI0, 03HAKOMBTECh C PYKOBOJCTBOM
[0 COOTBETCTBYIOIIEH paboTe M IMOATOTOBBTE IPOTOKOJN TPOBENCHHS PAOOTHI, B KOTOPBIHA
3aHeCcHUTe:
— Ha3BaHHe paboThl;
— 3aroTOBKHU TaOIUII AJIs 3aMOJIHEHUS IKCIIEPUMEHTATbHBIMU JTAHHBIMH HAOIIOICHU;
— ypaBHEHHs] XUMHUYECKUX pEaKIMil MpeBpalleHuii, KoTopbsle OYIyT OCYIIECTBIIEHBI MPH
BBIITOJTHCHHUH 3KCIICPUMCHTA,
— pacyeTHble POPMYJIBI.
OdopmiieHne 0TYETOB JOJHKHO MPOBOAUTHCS MOCIE OKOHYAHUS paboThl B 1aOOpaTOpUH.
I[J'ISI MMOATOTOBKHM K 3alIMTC OTUYCTa CICAYCT NpOaHAIM3UPOBATH OKCIICPHUMCHTAJIbBHBIC
pE3yNbTaThl, COMOCTABUTh MX C WU3BECTHBIMH TEOPETHUECKUMHU TOJOKEHUSMHU, CIPABOYHBIMU
WIM JUTEPAaTypHbIMU JaHHBIMH, OOOOIIMTH Pe3yJbTaThl MCCIEJOBAaHUI B BHJE BBIBOJIOB IO
paboTe, MOATOTOBUTH OTBETHl Ha BOIPOCH, MPHUBOJUMBIE B METOJMYECKHX YKa3aHUSAX K
BBITIOJTHEHHIO JTA0OPATOPHBIX PaboT.

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

JlaGopaTopHblie 3aHITHS
[ensimu mpoBeieHus 1a00PaTOPHBIX PAOOT SBISIOTCS:
— YCTaHOBIIEHUE CBsI3€M TEOpUHM C TPAKTUKOH B (QopMe HIKCHEpUMEHTAIBHOTO
MOATBCPKIACHUS ITOJTOKEHUH TCOPHUHU,
— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOJTYUYEHHbIE PE3YIIbTAThI;
— KOHTPOITb CAMOCTOSITETTLHON paOOTHI CTYIGHTOB IO OCBOSHHIO KypCa,
— o0y4eHre HaBbIKaM TPO(PECCHOHAILHON JAeATEIFHOCTH
Llenu mabopaTopHOro MPAaKTUKyMa JOCTUTAIOTCS HAMIY4IIHM O0pa3oM B TOM cllyyae,
€CIIM  BBINIOJHCHHUIO  DKCIEPUMEHTA  MPEANICCTBYET  OIpEIeNIeHHAas  I[MOATOTOBHTEIbHAS
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BHeayauTopHas pabdota. [loaTromy mpenonaBarenb 00s3aH JOBECTH O BCEX CTYJECHTOB rpaduk
BBITIOJTHEHMS Ta0OPAaTOPHBIX paboT ¢ TeM, 4TOObI OHM MOTJIU 3aHUMAThCS IEICHANPABICHHON
JOMAaIIHEN MOATOTOBKOM.

[lepen HayaloM OYEPENHOTO 3aHITHUS TPENOAABATENb JOKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTYJIEHTOB K BBIOJIHEHHUIO JIAOOpaTopHOM paboOThl MyTeM  KOPOTKOIO
co0eceloBaHUs W TPOBEPKU HAIUYUS y CTYJEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB IMPOBEICHUS
paboTHI.

8. Ilepeyenbr MH(GOPMANUOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX MPH OCYLIECTBJICHUU
00pa30BaTeILHOIO NPoIecca MO JMCUUILIHHE (MO1YJII0) (IPH HEOOXOAMMOCTH)

8.1 [lepeueHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTedeHUust
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmmHOe obecrieueHue s CIIa00BUIAIINX.

8.2 llepeuenb He0OXOAUMBIX HHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snexkrponnas oudnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MartepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJICHUsSI 00pa3oBa-
TeJbHOI'0 NpoLecca o JUCHUIVINHE (MOAYJII0)
MatepuaibHO-TeXHHYEeCKOe 00ecredeHre TUCIIUILTUHBI

(MOAyJIs) U OCHAIIEHHOCTh

1. JlaGopaTopHble 3aHs- | Y4eOHbIC J1a00paTOpUN YKOMIUICKTOBAHHBIC, CIICIIUATH3H-
THS pOBaHHON MeOeNblo, BBITSKHOW CHUCTEMOW BEHTHIISALUH,
MEJIOBBIMHM JIOCKaMH, CPEJICTBAMHU IOXapHOW Oe30macHo-
CTM W OKa3aHUs MepBOH MEIUIIMHCKOM momolnu, jgadopa-
TOpPHBIM OOOpymoBanuemM — aya. 334, kopm. C (ynuma
CraBponoisckasi, 149):
- TEpMOCTaT;
- yueOHO-1a00paTOPHBIN KOMIUIEKC «XHUMUS»;
- IEPCOHAJIBHBIN KOMIIBIOTED;
- KOK-3;
- pH-meTp;
- mynsTMeTp AKTAKOM ABM-4084 — 4 wirt.;
- KOHTYKTOMETD;
- pepakToMeTp;
- TIOJISIPUMETD;
- AYEHKN KOHAYKTOMETPUYECKUE.
- UCTOYHMK NUTAHMUS TOCTOSHHOT'O TOKa CTaOMIIM3UPO-
BaHHBIN B5-49;
- BoJsgHas OaHs.
2. ['pynnoBeie  (MHAMBHU- | YueOHaAs ayAUTOpUs AJIS TMPOBENEHUS 3aHATHHA CEeMHHAp-
JIyanabHbIE) KOHCYJbTa- | CKOTO Tuma — aya. 332, xopm. C (ymauna CTaBpornoyibCeKas,
1005078 149). IlepenocHoe MyIbTUMEANITHOE 000PYIOBAHUE.
3. Texymuii  KOHTpoOJsb, | YueOHast ayJuTOpHs AJis MPOBEJIEHUS 3aHATUN CEeMUHap-
IIPOMEKYTOUHas arTe- | ckoro tuna — aya. 332, kopn. C (ynmuua CraBponosiabckas,
cTanus 149). IlepeHocHOE MyJIBTUMEIMHHOE 000PYI0OBAHHE.
4. CamocrositenbHass pa- | KaOuneTsl Ui caMoCTOSITEIbHONH paboOThl, OCHAIICHHBIE
6ota KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO IMOJKIFOUEHHUS
K cetu «HTepHEeT», IPOrpaMMoON 3KPaHHOIO yBEIUYECHHUS
1 00EeCIIeYeHHBIE JOCTYIIOM B 3JIEKTPOHHYIO MH(MOpMAaIn-

No Bup pabdor
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OHHO-00pa30BaTENbHYIO Cpely YHUBepcuTeTa — ayi. 329
kopi. C, ayn. 140 (yauna CtaBpononbckas, 149).
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