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[Ipakruueckue 17 17 17 17
Hroro ayn. 17 17 17 17
KonrakrHas pabota 17 17 17 17
Cam. pabota 91 91 91 91
Hroro 108 108 108 108




IIporpammy coctaBumn(u):

Kxw, ooy., Abaxymos Maxcum Apmemosuu

Pabouas mporpamma

OCHOBBI XUMHH BBICOKOMOJIEKY/JISIPHBIX cOoeUHeHHuit

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.04.01 MarepuanoBeJicHHUE U TEXHOJIOTHH MaTepuaios, 22.04.01-MMTM-23-8.plx bruomeauuuHCKne HaHOMATEPHATIBI,
yrBepaxaeHHOro YuensiM coetom HUTY MUCHC B cocrase coorercTByromeit OIIOITI BO 22.06.2023, nporokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

22.04.01 MaTepuanoBeAicHHE U TEXHOJIOTUH MaTepHaIoB, bBuoMeMIIMHCKIE HAHOMATEPHAIbI, YTBEPKICHHON Y YEeHBIM COBETOM
HUTY MUCHUC 22.06.2023, nporokon Ne 5-23

Pabouast mporpamMma oj00peHa Ha 3acefaHUI

Kadenpa ¢puznueckoro marepuasioBeieHust

[Tporokon ot 11.04.2022 r., Ne§-04

PyxoBoaurens noapazaenenust CaBuenko Al



1. HEJIX OCBOEHUSA

1.1 | Llenas ocBOGHHS TUCIUILIHHEL - (HOPMUPOBAHIE KOMIICTCHIIUH B COOTBETCTBUH C YIEOHBIM IIIIAHOM, a TAkoKe
(dopMupoBaHNE y CTyJCHTOB 3HAHU, MO3BOJISIONINX YCTAHABINBATH B3aUMOCBSA3H XUMUYECKUX U (GU3NUECKUX SABICHUN U
IIPOTHO3UPOBATH NX KOHEUHBII pe3ybTar, a Tarke GopMUpOBaHHE HA ITOIH OCHOBE HAYYHOTO MUPOBO33PEHHS,
CIOCOOCTBYIOIIETO OCBOCHHIO CTICITHAIBHBIX TUCIIUTIINH

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bnoxk OIT: B1.B.IB.01

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |buoopraHuueckas XUMUs

2.2.2 | buodmusuka. Yacts 2. MosekynsapHas OHOpH3NKa

2.2.3 | AudpakmuoHHBIE H MUKPOCKOITUYECKAE METOIbI

2.2.4 | Meroapl UCCIIeIOBAHUS MAaTEPHAIIOB

2.2.5 |Oprannyeckue HAaHOMaTepUabl

2.2.6 | OCHOBBI (HPM3UIECKOI U KOJUIOWTHON XHMUU

2.2.7 |IIpousBoAcCTBEHHAs MTPAKTHUKA

2.2.8 | buoHanomMemuuHa

2.2.9 | MenuuuHcKast XUMUS

2.2.10 | OCHOBBI KJIETOYHOMH OMOJOTHH

2.2.11 | OcHOBBI HAHOXMMHUHU

2.2.12 | CnekTpoCKOMYEeCKUe U 30HI0BbIE METOIBI

2.2.13 | ®apmaneBTUYECKast XUMUS

2.2.14 | ®uzuueckie METOABI HCCICIOBAHUS MaTEpHAIOB

2.2.15 | XuMudeckre OCHOBBI OMOJIOTHYECKUX MPOIIECCOB

2.2.16 |IlomroroBka K IpOIEAype 3aIIUTHI U 3aIIUTa BRITYCKHOI KBATH(DHUKAIIHOHHON PabOTHI

2.2.17 |IlpengumiomMHas OpaKkTHKa

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

IIK-4: CnocodeH ocyiecTBJASTh KOMIIJIEKCHbIE HCCIeI0BAHHS M 000CHOBBIBATH PAIIMOHAJILHBIN BHIOOP MaTepHAIOB U
o0opynoBaHHs MPU pa3padoTKe TEXHOJOTNU MPONU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIEeKAPCTBEHHBIX CPEACTB PA3THYHOTO
Ha3HAYeHUsI

3HarTb:

ITK-4-31 ocHOBHBIE TOHATHS U 3aKOHBI (PU3UUECKON W KOJUTOMIHOW XUMHH, CIIOCOOBI OTYyIEHHS M CBOHCTBA Pa3IMIHBIX
JUICIIEPCHBIX CUCTEM

ITIK-3: Cnoco0eH INIAaHMPOBATh IKCIEPHMEHTAIbHbIEC HCCJICA0BAHNSA U Pa3pad0oTKy HAHOCTPYKTYPUPOBAHHBIX
JIEKAPCTBEHHBIX CPECTB PA3THYHOr0 Ha3HAYCHUSA

3HaThb:

[1K-3-31 BBIOMpATH HIBUKO-XUMHIECKUAI METOJ] HCCIIEJOBAHH)S, PACIETHBIC YPABHEHNUS JUIS pEIICHH KOHKPETHOH
UCCIeI0BaTeNbCKON 3a/1aui, TPaBUIBHO
MHTEPIIPETUPOBATH MOTyIECHHBIC PE3YIbTaThl © 000CHOBBIBATH COOCTBEHHBIH BBIOOD;

OIIK-1: CnocodeH pemiaTh MPOU3BOACTBEHHbIE H (WJIH) HCCJIETOBATEIBCKIE 321291, HA OCHOBE (hyHIaMEHTAIBHBIX 3HAHUI
B 00J1aCTH MaTepHAJIOBeACHHS M TEXHOJOTUH MATEPHAJIOB U 3HAHUIT B MEeKINCHMIUIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 cioco0sl PEeUICHUA pa3IMYHbIX (I)I/I3I/IKO-XI/IMI/I'{CCKI/IX 3a1a4, METOAbI UCCIICAOBAHUA (I)I/I3I/IKO-XI/IMI/I'{GCKI/IX CUCTEM, UX
BO3MOJKHOCTH U 00J1aCTH TIPUMCHCHUA

IIK-4: Cnioco6eH ocylecTBIATH KOMILIEKCHbIE HCCJIET0BAHUS M 000CHOBBIBATH PAlIMOHAIbHBII BHIOOP MAaTEpHUAJIOB U
00opy10BaHus MPHU Pa3padoTKe TEXHOJIOTHH MPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JI€KAPCTBEHHBIX CPEACTB Pa3IHYHOTO
Ha3HAYEHUs

Ymernb:

[1K-4-Y'1 camocTosATENEHO (OPMYITHPOBATH 33144y, aHAIM3UPOBATE H 00CYXIATh Pe3yIbTaThl (PU3NKO-XMMHYECKIX HCCIIETOBAaHNH

IIK-3: CnocodeH MIaHUPOBATH IKCIEPHMEHTAJIbLHbIE HCCIEA0BAHUS U Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEJICTB Pa3JINYHOT0 HA3HAYEHUS




YMmerb:

[1K-3-Y'1 none3ysach NOTyIEHHBIMU 3HAHHSAMH, YMETh BEIOUPATh ONTHUMANBHBIC T U METOABI PEIICHHS IIOCTaBICHHBIX 3a/1a4;

OIIK-1: CnocoGen pemaTth NPOU3BOACTBEHHBIE U (HJIN) HCCIeI0BaTeIbCKIE 321291, HA OCHOBE (PYHIaMEHTAJbHBIX 3HAHUIT
B 00J1aCTH MaTepHAI0BeleHUs] H TEXHOJOTHH MAaTepHAJIOB H 3HAHMI B MEKIHCIUIIMHAPHBIX 00,1aCTAX

YMmerb:

OIIK-1-Y1 Ha ocHOBaHUH (HUZUKO-XUMHUECKUX HKCIIEPUMEHTOB MTPOBOJUTH PACUETHl TEPMOANHAMUYECKUX, KHHETHYECKHX,
EKTPOXUMHUUECKHX H aJICOPOIIMOHHBIX CBOMCTB HCCIICIYEMbIX MPOLIECCOB U CHCTEM;

IIK-4: Cnioco6eH oCcylecTBIATH KOMILIEKCHbIE HCCJIETOBAHUS M 000CHOBBIBATH PAlIMOHAIbHBII BHIOOP MATEPHUAJIOB U
00opynoBaHNs MPHU Pa3padoTKe TEXHOJIOTHH MPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIeKAPCTBEHHBIX CPEACTB Pa3IHYHOTO
Ha3HAYEHUs

Baanernb:

[TIK-4-B1 mpoaeMOHCTpUPOBATD CBA3b SKCIIEPUMEHTAIBHBIX OIBITOB C TEOPHUEH C HCIIOJIb30BAHUEM COOTBETCTBYIOIINUX YPaBHEHHH
(pn3uUIecKor 1 KOJUTOMTHON XUMHU

IIK-3: Cnoco0eH INIAaHMPOBATh IKCIEPHMEHTAIbHbIEC HCCJICA0BAHNS U Pa3pad0oTKy HAHOCTPYKTYPUPOBAHHBIX
JIEKAPCTBEHHBIX CPEJICTB Pa3JINYHOI0 Ha3HAYEHUS

Baanernb:

[IK-3-B1 HaBbIxamu mpoBeneHNS (PU3NKO-XMMIUECKOTO IKCIIEPUMEHTA, CII0c00aMi 00paboTKH MOTyIEHHBIX Pe3yIbTaTOB,;

OIIK-1: CnocoGeH pemiaTb NPOM3BOACTBEHHbIE H (WJIM) HCCIEA0BATEIbCKHE 321241, HA OCHOBE (PYHJaMEHTAIbHBIX 3HAHMI
B 00J1aCTH MaTepUaJI0oBeleHUs] U TEXHOJIOTHH MATEPHAIOB U 3HAHUI B MeKIMCUMILIMHAPHBIX 00/1aCTAX

Baagern:

OIIK-1-B1 criocoOHOCTEIO IPUMEHATH MOTydIEHHbBIE TEOPETHUECKIE 3HAHHS AT PEIICHNs] KOHKPETHBIX MPO(ecCHOHABHBIX 3a7a4

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHI Ui pecypcsl padoTsI
Pa3gen 1. OcHoBBI
TepMOJUHAMHUKH
1.1 IMpenmer duznaeckoit 1 2 OIIK-1-B1 IIK- J1.1
XUMHH. MecTo Gr3uIecKoit 3-31 IIK-3-Y1 | JI1.3J12.3JI3.
XMMUH B PSILy €CTECTBEHHBIX [IK-3-B1 IIK-4 1
HayK. OCHOBHBIE TIOHATHUS -31 21

TEepPMOANHAMUKH: CHCTEMA,
THUIIBI CHCTEM
(M30MpPOBaHHBIE, OTKPBITHIE,
3aKpBITHIE),
TEepPMOANHAMUYECKOE
COCTOSIHHE,
TEpMOANHAMHUYECKHIH
TIPOIIECC, THITHI IIPOIIECCOB.
[IepBblit 3akoH
TEpMOANHAMUKU —
(hopMyIHPOBKU H
AQHATMTHYECKOE BEIPaYKECHUE.
Buyrtpennsis sneprus xkax
¢yskuus cocrosinusi. Pabora
pacImmpeHns HaeanbHOTO
raza B OCHOBHBIX
TEpMOANHAMUUECKIX
npoueccax. Tepmoxumus.
TemnoBsie 3¢ exTst
XMMHYECKHX IIPOLIECCOB.
Temnnotsl 06pa3oBaHus u
CTOpaHUS BEIIECTB; TEIUIOTA
pactBOpeHus. 3akoH ['ecca u
ero cienctsus. /TIp/




1.2

IMpenmer uznueckoit
XUMHHU. MecTo (hu3nveckoi
XFMHH B PSITy €CTECTBEHHBIX
HayK. OCHOBHBIE IIOHSATHS
TEepMOANHAMUKU: CUCTEMA,
TUIIBI CHCTEM
(M30/IMpOBaHHEIE, OTKPHITHIE,
3aKpBITHIC),
TEepMOANHAMHUUYECKOE
COCTOSIHHE,
TEPMOJMHAMUYECKUN
IpoLecC, TUIIHI IPOLIECCOB.
[IepBe1it 3akoH
TEePMOANHAMUKHA —
(hopMynHPOBKU U
aHATUTHYECKOE BBIPAYKEHUE.
BHYTpeHHST 2HEpTHs Kak
(ynxisg cocrostHus. Pabora
pacHupeHus UeanbHOro
raza B OCHOBHBIX
TEPMOANHAMIYECKIX
npoueccax. Tepmoxumus.
TemnoBbie 3G dekTs
XHMHYECKUX TTPOIIECCOB.
TerutoTs! 00pa3oBaHus U
CrOpaHusl BEIECTB; TEMI0Ta
pactBopenus. 3akoH 'ecca n
€ro CJEACTBUS. 3aKOH
Kupxroda /Cp/

OIIK-1-B1 IIK-
3-31 [IK-3-V1
[IK-3-B1 IIK-4
-31

J1.1
JI1.3J12.3J13.
1
€

P2

1.3

Bropoii 3akon
TE€pMOANHAMUKH, €70
(hopMyITHPOBKU. DHTPOIIHS
KaK (YHKIHS COCTOSHHSL.
V3smeHeHue S)HTPONUH Kak
KpUTEpHUil HalpaBJICHHOCTH
CaMOTIPOM3BOJIEHOTO
mporecca B H30IMPOBAHHBIX
cUcTeMax.
TepMoanHamuueckue
MOTEHIHANBL: CBOOOHAS
sHeprust [ m66ca, cBoboaHas
sHeprus ['enbMrosbLa.
W3menenue
TEepMOANHAMUUYECKIX
MOTEHIMANOB KaK KpUTEPHHA
HaIpaBJIEHHOCTH ITpoIecca B
3aKpBITBIX CHCTEMAX.
XuMH4ecKoe paBHOBECHE.
3aKoH JEHCTBYIOMNX Macc.
KoncranTa paBHOBecus U
CHoCOOBI €€ BBIPAKEHHUSI.
ITpumeHenne 3akoHa
JIEWCTBYIOIMINX MacC K
TETEPOTCHHBIM CHCTEMaM.
CMeleHne paBHOBECHs IPU
W3MECHEHUH KOHIICHTPAIIUH,
JTABJICHUS U TEMIICpaTypEL.
[punuun Jle llarense-
Bpayna. YpaBHenue nzo0apbl
1 U30XOPBI XUMHYECKOH
peaxuuu /I1p/

OIIK-1-B1 IIK-
3-31 [IK-3-V1
[IK-3-B1 IIK-4
-31

J1.1
JI1.3J12.3J13.
1
€|




1.4

Bropoii 3akoH
TEepMOANHAMUKH, €T0
(hopMyTHPOBKU. DHTPOIIHS
Kak ()YHKIHS COCTOSTHHSL.
W3MeHeHue SHTpONUM Kak
KpUTEpUI HaNpaBIeHHOCTU
CaMOIIPOU3BOJIBHOIO
mporecca B H30IHPOBAHHBIX
cucTeMax.
TepMoauHamuueckue
HMOTEHIHANBL: CBOOOIHAS
sHeprust [ n66ca, cBoOo1HAS
sHeprus ['enbmronsua.
W3menenue
TEepMOANHAMUUYECKIX
MOTEHIMANOB KaK KpUTEPHHA
HalpaBJIEHHOCTH IIpoLiecca B
3aKpBITBIX CHCTEMAX.
XHUMHUYECKOE paBHOBECHE.
3aKoH JEHCTBYIOIUX Macc.
KoncranTa paBHOBeCUs U
CIOCOOBI €€ BBIPAKEHHUSI.
ITpumeHnenue 3akoHa
JIEWCTBYIOIMINX MacC K
TeTePOTCHHBIM CHCTEMaM.
CwMeleHre paBHOBECHS IIPH
U3MEHEHUH KOHIIEHTPALUH,
JTABIICHUS U TEMIICpaTypEbI.
[punuun Jle llarense-
Bpayna. YpaBHenue nzo0apbl
1 U30XOPBI XUMHYECKOH
peaxuun /Cp/

OIIK-1-B1 IIK-
3-31 [IK-3-V1
[IK-3-B1 IIK-4
-31

J1.1
JI1.3J12.3J13.
1
€

Pa3nen 2.
TepMoauHaAMHUYecKast
TeopHusi pacTBOPOB

2.1

Orpenenenye moHATUs
«pactBOpy». CrOCOOBI
BBIp)KEHHsI KOHLEHTPALUU
pactBopoB. IIpupona
mporiecca pacTBOPEHHUS,
MPOIIECCHI CONbBATAIIMN U
runparanud. O6pa3zoBaHue
PacTBOPOB; PACTBOPUMOCTb.
PacTBOpUMOCTB Tra30B B
JKUAKOCTSIX. 3akoH ['enpu —
Janbrona. 1-if 3axoH Payrs.
[MonoxurensHbIC U
OTpHILATENbHBIE OTKIOHEHHUS
oT 3axkoHa Payns. UneanbHbie
Y HEeUIeTbHbIC PACTBOPEI.
CocTaB U aBIIeHIE
HACBIIIEHHOTO Napa HaJ
pactBopoM. IloHmxeHue
TEMIIepaTyphl 3aMep3aHus 1
MOBBIIIIEHHE TEMIIEPATyPhl
KUIIEHUS pacTBOPOB
HEJIeTY4uX BelecTB (2-i
3akoH Payist). OcmoTHueckoe
JIaBJIEHHE PACTBOPOB.
[Mpunun BaunT-T'odda.
H3oToHnueckwe,
THIIOTOHUYECKUE U
TUIIEPTOHUYECKHE

pactBopsr /TI1p/

OIIK-1-31
OIIK-1-B1 IIK-
4-31

J1.1
JI1.3J12.3J13.
1
93




2.2

OnpeneneHue MOHATHUS
«pactBop». CriocoObl
BBIpa)KCHHSI KOHIICHTPAIIUU
pactBopos. IIpupona
mpoliecca pacTBOPEHHUS,
IIPOLIECCHI CONbBATALMU U
ruapararmu. O6pa3oBaHue
PacTBOPOB; PACTBOPUMOCTb.
PacTBOpUMOCTB Ta30B B
KUAKOCTSIX. 3akoH ['eHpu —
Janbrona. 1-if 3akoH Payns.
[TonoxurenbHble U
OTPHLIATENbHBIE OTKIOHEHUS
ot 3aKkoHa Payms. UneanbHbie
Y HeuzeanbHbIe paCTBOPEI.
CocraB u J1aBlIeHHE
HACBHIIIIEHHOTO Tapa HaJ|
pactBopoM. Ilonmxenue
TeMIIepaTypbl 3aMep3aHus U
MOBBIILIEHUE TEMIIEPATYPhI
KUTICHUS] paCTBOPOB
HENeTYYuX BemecTB (2-i
3akoH Payns). OcmoTudeckoe
JTaBIICHUE PACTBOPOB.
IMpurnun Bart-T'odda.
H3otonuueckue,
THIIOTOHUYECKUE U
THITEPTOHUIECKHE
pactBopslL. /Cp/

OIIK-1-31
OIIK-1-B1 IIK-
4-31

J1.1
JI1.3J12.3J13.
1
33

P6

Pasgea 3. Xumnueckast
KHHETHKA M KaTaJn3

3.1

[Toaroroeka k KoHTponbHO#
pabota 1 " Xumudeckast
TepMOJUHAMUKA" .

/Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
4-31

JI1.1 J11.3
JI1.4J12.3
22

32

CKOpOCTh XUMHYECKOH
peakunu. OCHOBHOM
[OCTYJIaT XUMUYECKOU
kuHetuku. Koncranra
CKOPOCTH XUMHYECKOH
peakunu. Kunernueckoe
ypaBHeHHe. MoJeKyIspHOCTh
U MIOPSJIOK peaKuuu.
OOHOCTOPOHHUE PEAKINU
HYIIEBOTO, TIEPBOTO U BTOPOTO
nopsiakoB. [lepron
noJryripeBpanienus. Metozsl
OIIpEAEIEHHUS TTOPSIAKA
peakuun. JneMeHTapHbIe
MOHO-, O1- 1
TPHUMOJIEKYISIPHEIE

peaxuun /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
4-31

JI1.1 J11.3
JI1.4J12.3
92

P7

33

[TonsTue Katanus3a u
KaTaJIn3aropa.
Knaccugukanus
KaTaJTUTUIECKHUX TPOLIECCOB.
MexaHu3M rOMOT€HHOTO U
TeTePOreHHOTO KaTaiu3a.
DepMEHTaTUBHBIN

katamu /ITp/

OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
4-31

JI1.1 J11.3
JI1.4J12.3
92

P8




34 [lonsTue kaTanuza u OIIK-1-31 JI1.1J11.3 P9
KaTaJin3aropa. OIIK-1-V1 JI1.4J12.3
Knaccugukanms OIIK-1-B1 IIK- 22
KaTQIUTHIECKUAX IPOIECCOB. 4-31
MexaHu3M rOMOT€HHOTO U
reTepOreHHOro KaTajausa.

DepMEHTaTUBHBIN
katanu3 /Cp/
Pa3nen 4. DnexTpoxumusi

4.1 OnexrponuTsl. I'unoresa OIIK-1-Y1T1IK | JIL.1JI1.3
AppeHnyca U cOBpeMeHHast -4-31 TIK-4-VY'1 | JI1.5J12.2J13.
TEOPUS AIIEKTPOIIUTUIECKOMN 2
nmucconmanun. CTerneHb 22

nucconuanuy. CunbHble 1
ci1abbIe 3JIEKTPOIUTEI.
PaBnHoOBecue B pacTBOpax
anexkrponutoB. Koncranra
JICCOLIMAIINH CITAa0BIX
3JIEKTPOJIUTOB. 3aKOH
passeneHus OcTBaibaa.
N3oronnueckuii

ko3¢ ¢urmenT Bant-T'odda u
CTeTeHb JUCCOIHAIIIH.
OCHOBHBIE TTOJIOKEHHS
TEOPHH CHIIBHBIX
HIIEKTPOJIATOB.
Bo3nukHOBeHME OTEHIIMANA
Ha rpaHULIE dJIEKTPO-
pactBop. [BoitHOM
3JIEKTPUUYECKHUH CIIOH, ero
CTpOeHHUEe. DIIEeKTPOIHBIH
MoTeHLHaN. YpaBHEHUE
Hepucra. CranpaptHbie
AJIEKTPOIHBIE MOTEHIIUAEI.
[NanpBaHMUYECKUi 2TIEMEHT.
DNEeKTPOABIKYILAS CUIIa
TaTbBaHUYIECKOTO 3JIEMEHTA.
OeKTpoAbl CPaBHEHHS H
onpeieNIeHUe 3JIEKTPOIHBIX
TIOTEHITHAIIOB.
WNHukaTopHbIE 371€KTPOIbI;
MOTEHIIMOMETPUIECKOE
onpeznenenue pH
pactBopos /TIp/




4.2

OnexrponuTsl. I'umnoresa
AppeHuyca 1 COBpeMeHHast
TEOPHsI ANEKTPOIUTUYECKON
nmucconmanuy. CTerneHb
nucconuanuu. CuibHbIe U
cl1abbIe 3JIEKTPOIIUTEHI.
PaBHOBecue B pacTBOpax
anexkrponutoB. Koncranra
JIUCCOLMALIUU CcIa0bIX
3JIEKTPOJIUTOB. 3aKOH
passeneHus OcTBaabaa.
N3oronnueckuii

ko3¢ ¢urent Bant-T'odda u
CTETICHb JINCCOIMAIINH.
OCHOBHBIE TTOJIOKEHHS
TEOPHH CHIIBHBIX
HIIEKTPOJIATOB.
Bo3nukHOBeHHE OTEHIIHANA
Ha rpaHUILIEe dJEKTPO-
pactBop. [BoitHOM
3JIEKTPUUYECKHUH CIIOH, ero
CTpOeHHUE. DIIEeKTPOIHBIH
MoTeHLHaN. YpaBHEHUE
Hepucra. CrannaptHbie
AJIEKTPOIHBIE MTOTEHIIHAEI.
[NanpBaHMUECKUi 2TIEMEHT.
DNEKTPOABIKYILAS CUIIa
TaJTbBaHUYIECKOTO 3JIEMEHTA.
OIeKTpoAbl CpaBHEHHUS
onpeeNIeHUe 3JIEKTPOIHBIX
MIOTEHITHAIIOB.
WNHnukaTopHbIe 371€KTPOIbI;
MOTEHIIMOMETPUIECKOE
onpenenenue pH pactBopos
/Cp/

OIIK-1-Y1 IIK
-4-31 IIK-4-Y 1

JI1.1J11.3
JI1.5J12.2J13.
2
22

P11

Pa3gen S. Beenenne.
OcHOBHBIC NPH3HAKH
KOJUIOHIHOTO

cocrosiHus. Kinaccuuxanu
sl JUCIIEPCHBIX CHCTEM.

5.1

INoxproroska x KonTponbHoi
pabore 2 "Xumuueckas
KWHETHKA. DJIEKTPOXUMHUS'".

/Cp/

[1K-4-31 IIK-4-
Bl

JI1.2 J11.3
JI1.6J12.1
2.4
24

52

OCHOBHBIE ITOHITHUSA
KOJUIOMIHOM XUMHUH, 0OBEKTEI
1 1IeJTH U3y9ICHUS.
BzanmocBsi3b KOJITOMIHOM
XUMHH C IPYTHMHU
XUMHUYECKUMHU
JUCIIATUTMHAMH, C (U3HUKOH,
OHOJIOTHEH, TEOJIOTHEH,
MeaunuHoi. Knaccudukarmst
JTUCTIEPCHBIX CUCTEM
Cr1oco05! TOTydeHNs U
OYHCTKH AUCTICPCHBIX
cuctem /Cp/

TIK-4-31 TIK-4-
Bl

JI1.2 J11.3
JI1.6J12.1
2.4
24

Pazneun 6. Tepmonnnamuka
MOBEPXHOCTHBIX SJIeHU I




6.1

IloBepXHOCTHOE HATSKEHHE,
CHJIOBAsI U SHEpreTHYecKas
TPaKTOBKU ANCOpOIHs Ha
MOBEPXHOCTH pasjena ¢as.
TepmoanHaMuKa npouecca
agcopOuu. YpaBHeHHE
ancop6mmu ['uboca.
Oprannyeckue
[IOBEPXHOCTHO-aKTHBHbIE
BeniectBa (I1AB).
3aBHCUMOCTD
MOBEPXHOCTHOTO HATSDKEHUS
oT koHueHTpauuu [TAB.
Ypasuenune [umkoBckoro.

[ToBepxHOCTHAs aKTUBHOCTb.

Ancopb6uus [TAB u3
PacTBOPOB Ha MOBEPXHOCTHU
TBepAbIX Tell. [IpaBuino
YPaBHUBAHUS MOJISPHOCTEN
Pebunnepa /Tlp/

OIIK-1-B1 IIK-
4-31 [IK-4-V1

J1.2
JI1.3J12.1
J12.4 J12.5

24

P13

6.2

[ToBepXHOCTHOE HATSHKEHHE,
CHJIOBAsI U SHEPreTHYECKas
TPaKTOBKU AncopOLus Ha
MOBEPXHOCTH pa3zena das.
TepMmoauHamMuKa npouecca
agcopOuu. YpaBHEeHHE
ancopouuun ['m66ca.
Opranuueckue
MTOBEPXHOCTHO-AKTHBHEIE
BeniectBa (ITAB).
3aBUCUMOCTb
MOBEPXHOCTHOTO HATSDKEHHS
oT koHueHrpauuu [TAB.
VYpaBuenue llIumikoBckoro.

HOBerHOCTHaﬂ AKTUBHOCTbD.

Ancop6rmust [TAB u3
PacTBOPOB Ha MOBEPXHOCTU
TBepabIX Ted. [IpaBiio
YpaBHUBAHUA HOHﬂpHOCTefI
Pebunpnepa /Cp/

OIIK-1-B1 IIK-
4-31 IIK-4-V1

J1.2
JI1.3J12.1
J12.4J12.5

94

P14

Paznen 7.
DJIeKTPONOBEPXHOCTHBIE
SAABJICHUS.

7.1

JIBOMHOM 3J1EKTPUYECKUI
cioit (ADC). ITpuunHbl
obpazoBanus J1OC.
DJEeKTPONOBEPXHOCTHBIE
SIBIICHUSI B TUCTIEPCHBIX
cUCTeMaXx.
DJIEeKTPOKHHETUYCCKIUC
SIBIICHHS: DIIEKTpOopes,
ANEKTPOOCMOC, TIOTEHITHAITBI
TEUCHUS U OCCIaHUs.
DIIEeKTPOKMHETUYECKU I
MOTEHIINAT;, TPAHHIIA
CKOJIbKEeHUS. MeToanl
OIpeICICHUS
AJIEKTPOKUHETHIECKOTO
noteHuuana. [Ipakrnyeckue
TPUIIOKCHUS
AJIEKTPOKUHETUICCKHUX
sBeHuit. CTpoeHue
MHUILIEIUTBI TUAPO(oOHOTO
3ouis /TIp/

OIIK-1-B1 IIK-
4-31 [IK-4-V1

J1.2
JI1.3J12.1
2.4
24

P15




7.2

JIBOMHOM 3JIEKTPUYECKUI
cioit (JIDC). [Tpuuunnb
obpazosanwus [19C.
DIeKTPONOBEPXHOCTHBIC
SIBJICHHS B TUCTICPCHBIX
cHucTeMax.
DNEeKTPOKUHETHIECKIE
SIBIICHUS: DIIEKTPOopes,
3NIEKTPOOCMOC, TOTCHIHAIBI
TEYCHHS M OCEIAHUSL.
DNEeKTPOKMHETHYECKUI
MOTEHIMA, TPaHHLA
CKOJIBXeHHS. MeTo b1
orpeneseH s
9NIEKTPOKUHETHYECKOTO
noteHnuana. [Ipakrudeckue
MPHIIOKEHUSI
ANEKTPOKUHETHYUECKHX
sieHud. CTpoeHue
MHUIIEIUTBI THAPO(HOOHOTO
3ous /Cp/

OIIK-1-B1 IIK-
4-31 [IK-4-V1

J1.2
JI1.3J12.1
2.4
24

P16

Paznen 8. YcroituuBoctn
AUCIEPCHBIX CHCTEM.
Koaryasiuust ruipoo0HbIX
30J1€ii.

8.1

VY CcTONYHMBOCTE AUCHIEPCHBIX
cucreM, ee BuIbl. Pakropsl

arperaTuBHON yCTOMUHMBOCTH.

Koarynsimus 3omei
anexrpoauramu. Ilopor
KOAaryJsisiliiu, 3aBUCUMOCTh
KPUTHYECKON KOHLEHTPALUU
AIIEKTPOJIATA OT pazMepa 1
3apsa Koaryaupyromero
noHa (mpasuio Ilynbie-
Tapan) /Tlp/

OIIK-1-V1
OIIK-1-B1 IIK-
4-31

J1.2
JI1.3J12.1
2.4
24

8.2

Koarymsmus ruapodoOHBIX
3omeit anekrponutamu /Cp/

OIIK-1-V1
OIIK-1-B1 IIK-
4-31

J1.2
JI1.3J12.1
2.4
24

Pa3nen 9. OTaenbHbIe
MpeACTABUTEH
AUCIEPCHBIX CHCTEM.

9.1

Asposzoinu. Knaccuduxarus,
CIIOCOOBI TIOJTy9IeHHS,
ONITHYECKHE, IEKTPUIECKUE
1 MOJIEKYJISIPHO-
KUHETHYECKHE CBOICTBA.
IIpakTnueckoe 3HaueHUE
asposoneid. ITopomku.
Knaccudukanusi, criocoos
MOJIy4EHHsI, CBOIMCTBA U
MPUMEHEHHUE TIOPOIIIKOB.
Hanonopomuxu /ITp/

I1K-4-31 TIK-4-
B1

J1.2
JI1.3J12.1
2.4
24

KM3

P19




9.2 Omynscun. Knaccupukarus 10 [ IIK-4-31 TITK-4- J1.2 P20
H cBOMCTBA. MeTOIbI B1 JI1.3J12.1
YCTaHOBJICHUS THIIA 2.4
SMyJIbCUHA. ArperaTuBHas 24
YCTOHYHUBOCTb 3MYJIbCHI.

CBoiicTBa 3MyJbraToOpPOB.
I'mnpoduasHO-TUITOGUITEHBII
6amanc. O6pamenue da3z
sMynbcuid. Pazpymenue
smynbcuid. [1eHsl 1 ra3oBbie
smynbcun. CTpoeHue MeH,
CBOICTBA U CIOCOOBI X
nosydeHust. OakTopsl,
BIIMSIONINE HA YCTOWYNBOCTD
neH. [Ipumenenue nen /Cp/

9.3 Habyxanue u pacTBopeHue 10 TIK-4-31 T1K-4- J1.2 P21
BMC. Cramun HaOyxaHHs. B1 JI1.3J12.1
Daxropsl, BIUAIOIINE HA 2.4
HaOyXaHHE U PaCTBOPEHUE 24
BMC. Hekotopsle cBoCTBa
pactBopoB BMC.

Iomumanexrponutsl. Mukpo-
1 MaKpOCTPYKTypa OeJka.
Jenarypanus Oenka.
BricanuBanue, cxema
Kpoiita. I'enu u cTynHu.
Koarynsuuonsslie u
KOH/ICHCAIINOHHO-
KpHUCTATN3aNOHHEIC
cTpykrypst /Cp/

9.4 [Monroroska k KonTponbHoit 6 OIIK-1-V1 J1.2
pa6ote 3. "KomnounmHast OIIK-1-B1 IIK- JI1.3J12.1
xumus. [loBepxHOCTHOE 4-31 [IK-4-VY1 J12.4
SIBIIGHUE U JUCTIEpCHBIE TIK-4-B1 D24
cuctemsl" /Cp/

5. ®OHJI OIEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBHMYM, 3K3aMeH M T.IT), BONPOCHI s
€aMOCTOAITeJIbHON MOATOTOBKH
IIposepsiemble
Kon KonTponsHoe
KM MepOTpUATHE HHIIKATOPBL Bompocs! 11t TOATOTOBKH
KOMITETEHLMH

KM1 KonrponsHas ITK-4-31;11K-4- Tepmoxumust. TemnoBere 3¢ (eKTs XUMHUECKIX MPOIECCOB. TemIoTs
pabora Nel. V1;I1IK-4-B1 00pa30oBaHMs M CTOPAHUS BEIIECTB; TEIIOTAa pacTBOpeHUs. 3aKkoH ['ecca
XuMuyeckas W ero cuenctus. JHeprust ['m60ca, cBodomHast sHeprus [ eapMrobia.
TEepMOANHAMHKA. 3akoH felcTByromux Macc. KoHcTaHTa paBHOBECHS M CIIOCOOHI ee

BeipaxxeHus. [Ipunmun Jle llarense-bpayna. YpaBHeHHe H300aphl U
M30XOpbl XUMHUUECKOH peakiuy Bropoii 3akoH TepMoIuHaMUKK.3aKOH
I'enpu — JanbroHa. 1-if 3akon Payns. . [Ipunmun Bant- Tododa.

KM2 KonTponbras [1K-4-31;I1K-4- CkopocTh XuMH4ecKkor peakunu. KoHCTaHTa CKOPOCTH XUMHUYECKOU
pabota No2. YI;IIK-4-B1 peaxin. MeTosl ONpeeIeHuUs MOPSIKa PeaKuuu. DIeMEeHTapHbIe
Xumuueckas MOHO-, OU- U TPUMOJIEKYJISIpHBIE peakunu. MexaHu3M rOMOT€HHOTO U
KHHETHKA. TeTeporeHHoro Karanmsa. @epMeHTaTHBHEIN KaTainu3 . CTereHb
DIEeKTPOXUMHSI. JICCOoIMaIiy. PaBHOBecHe B pacTBOpax 3IEKTPOIIUTOB.

M3otonnueckuit koadpduuuent Bant-I'odda u crenens nuccoruanuu.
VYpaBuenue Hepucra. CtannapTHble 31€KTPOIHBIE TOTEHIMATBIL.
IMTorenmmomerpryeckoe onpexaenerne pH pacTBopos.




KM3

KonrponbHas
pabota Ne3.

Konnounnas xumus.

IToBepxHOCTHOE
SABJICHUC U
JICIIEPCHBIE
CHUCTCMBI.

I1K-4-31;11K-4-
V1;IIK-4-B1

Knaccudukanus aucnepcHpix cucteM CriocoObl MOMyIeHHsI 1 OYHCTKH
JUCHEPCHBIX cHcTeM. TepMoAMHaMUKa ITpoliecca acopOLuH.
YpaBrenwue ancopounu ['n66ca. 3aBHCUMOCTH TOBEPXHOCTHOTO
HaTspKeHUs oT KoHueHTpanuu [TAB. Ypasuenue I1IumkoBckoro.
IIpaBuso ypaBHUBaHuUs nonsgpHocTel PeOunnepa. Metoabt
OIpeieNeHH s 2JEKTPOKMHETHYECKOTO ToTeHuana. [opor koarynanuu,
3aBHCHMOCTH KPUTHIECKOH KOHIICHTPAIINH 3JIEKTPOIINTA OT pa3Mepa u
3apsfa Koaryaupyromuiero noxa (npasuno Llynere-Tapan).
Knaccudukarus, crioco0bl OIy4eHHs, CBOICTBA M IIPUMEHEHHE
noporrkoB. Haromopomke. MeTons! ycTaHOBICHHUS THITA SMYIBCHH.
ArperaTuBHast yCTOMYHBOCTH IMYAbCHH. CBOHCTBA IMYIBraTOPOB.
Tunpodunbao- TunodunbHEIN 6ananc. OOpaienue (a3 IMyITbCHIA.
Pazpymienne smynscuil. Ilens! u razoBele smynabcud. CTpoeHue MeH,
CBOJCTBA 1 CITOCOOBI MX MOITydeHHs. PaKTOpPHI, BIUAIONIIE Ha
YCTOMYMBOCTG II€H. IIpuMeHeHue neH.




KM4

Bormpocsr qist
CaMOCTOSITEIbHOM
IMOATOTOBKH K
3aIUTE
MPAKTHYECKUX
3aHATHH

TIK-4-31;1TK-4-
V1;IIK-4-B1

1. ITepBslit 3axoH TepmoauHaMuku. OcHOBHbIE TOHATHS. Temmepatypa.
BHyTpennsis sHeprus, padbora, termiora. @opmynuposka I 3akoHa
TEPMOJIMHAMUKY U IPUMEHEHUE €0 K Pa3JIMUHBIM MIpoleccaM. 3aKOH
T'ecca.

2. Bropoii 3akoH TepmonuHaMuku. @opmynuposka Il 3akona
TEPMOJUHAMUKU. DHTPONUSA. DHTPOIHUS PA3IUUHBIX IPOLECCOB

3. TepmMoanHaMUYeCcKrEe CBOWCTBA MHOTOKOMITOHEHTHBIX CUCTEM.
Xumuyeckuid noteHa. TepmMoauHaMuKa cMecel HallbHbIX Ta30B.
WneanbHbie cMecH xuakocTei. 3akoHbl Payns u ['enpu.

4. KonnuratuBHbIE CBOWCTBA pacTBOPOB. PacTBOPHUMOCTH ra3oB B
skunkocTax. IloHmxenue TeMneparypsl 3aMep3aHys U NOBBIIICHUE
TeMIIepaTypbl KUIIEHUS! pacTBOPOB. OCMOTHUYECKOE AaBJICHUE
pacTBOpoB. Pacnpenenenue pacTBOPEHHOIO BELIECTBA

MEXIY JBYMsI HECMEIINBAIOIIUMUCS PACTBOPUTEISIMU.

5. TepMoiMHAMUKa CUCTEMbI C XUMUYECKOU peakuuei. Y ciaoBus
XMMUYECKOro paBHoBecusi. KoHcTanTa paBHOBecusl.

6. DHeprus ['m66ca xuMudecKkoi peakiy. BistHue TemnepaTyps u
JIaBJICHHS] HA XUMUYECKOE paBHOBECHE. | eTepOreHHoe XuMHUECKOe
paBHOBecue. PacueT KOHCTaHTBI paBHOBECHS U ONpE/ICIeHIE
HampaBJICHUs] XUMUYECKON peaKkuuy.

7. Xumudeckast kuHeTuka. CKOpOCTb XMMUYECKOH PEAKIIMHY U OCHOBHOM
HOCTYJAT XUMUYECKOU KMHETUKU. [IpOCThIe U CII0KHBIE PEaKMU, UX
(opmanpHast KHHETHKA.

8. PacTBOpBI 2JIEKTPOIUTOB. DIEKTPOIUTHYECKAS] TUCCOLMALIUS U €€
npuduHbl. TepMoarHaMUYECKas U AIIEKTPOCTATUUECKAS TEOPUU
PacTBOPOB AJIEKTPOIHUTOB.

9. DAEeKTPONPOBOIHOCTL PACTBOPOB NIEKTPOIUTOB. Y A€IbHAS U
MOJISIpHAs! 31EKTPONPOBOAHOCTh. [10IBMXKHOCTE U YHCIIa IlepeHoca
MOHOB. BiysiHIE KOHLIEHTPAIlUU U TEMIIEpaTyphl Ha
3JIEKTPONIPOBOIHOCTb.

10. TepmoauHaMHKa 3JIEKTPOXUMHUYECKUX MTPOLIECCOB. Y CIIOBUS
JIEKTPOXMMUYECKOTO paBHOBeCUs. PaBHOBECHBIN U CTaHJApTHBII
3JIEKTPOJHBINA NOTeHIMAI. THUIIBI 271eKTPO10B. XUMUYECKUE UICTOYHUKU
TOKa.

11. OcHOBHBIE OHATHS KOJJIOMIHON XUMHUHU, O0BEKTHI U I[ETH
u3ydeHus. B3auMocBA3b KOJIOHIHOM XUMHHU C APYTHMHI XUMHUYECKIMHI
JTUCIUTUTMHAMH, ¢ GU3UKOH, OUOJIOTHEH, TeOIOTHeH, METUIIMHOM.

12. OcHOBHBIE IPU3HAKU KOJIJIOUAHOTO cocTosiHUsL. KonnuecTBeHHOE
oIpeeNIeHHe AUCIIEPCHOCTU: IUCIIEPCHOCTD U YJIENIbHAsI IOBEPXHOCTb.
Posb MOBEPXHOCTHBIX SIBIIEHHI B IPOLIECCAX, MPOTEKAIOIIUX B
JUCTIEPCHBIX CUCTEMAX.

13. Kinaccu¢ukarys AUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSTHHIO
JUCIEpPCHON (a3l U TUCIICPCUOHHOM CPEbl, a TaloKe 10 pa3Mepy
yactui. (ITK-4-31, TTIK-4-B1)

14. Knaccugukanus TUCIIEPCHBIX CHCTEM 10 CTETICHH B3aUMOICHCTBHS
JIFICTIEPCHOHHOM CPeAbl U JUCHEPCHON (a3bl; MO CTEIEHH
B3aMMOJIEHCTBUS MEXIY YacTULAMU AUCTIepcHOH (a3bl. JInopunpHbIe 1
oG OOHBIC TUCTIEPCHBIC CHCTEMBI.

15. lucniepraliiOHHBIE METOABI ITOJIydEHUS TUCIIEPCHBIX cucTeM. Ponb
ITAB B nporeccax MoIy4eHUs TUCHEPCHBIX CHCTEM.

16. KoneHcallmoHHbIE METO/IbI TIOJTYYEHUS TUCTIEPCHBIX CUCTEM.
O6pazoBaHue 30Jel B MpOIeccaX XUMUIECKAX PEaKITHH.

17. OcHOBHBIC METOBI OUMCTKH 30JIeH (HAaNn3, 3IMEKTPOHAIIN3 U
yABTpapUIBTPALIHS).

18. YHUBEpCaIbHOCTh MOJIEKYISIPHO-KHHETUIECKIX CBOICTB PacTBOPOB
M JTUCIIEPCHBIX CHCTeM. Teopnsi OpOYHOBCKOTO ABIDKEHHS T10
Oitamreiiny-CMmonyxoBckoMy. Juddy3us B KOIITOHIHBIX CUCTEMAX.
VYpasuenne Crokca-JiiHinTeitHa. OCMOTHYECKUE SIBICHUS B
KOJUIOMJHBIX CUCTEMAX.

19. PaccesiHue U NOJSIpU3aLMsl CBETA B KOJJIOUAHBIX CUCTEMAX. 3aKOH
Penes u ycnoBust ero npuMEHUMOCTH.

20. CBoOOmHAs TOBEPXHOCTHAS SHEPrus. [I0BepXHOCTHOE HATSHKEHHE,
CHJIOBAs M SHEpPreTHUecKast TPAaKTOBKH. MeTox M30BITOYHBIX
TepMOANHAMHUUECKIX (PyHKIUH noBepXHOCTHOTO cinost ['mb6ca.

22. O060011IeHHOE YpaBHEHHE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOANHAMUKY JUTS TIOBEPXHOCTH paszena da3. TepMmomuHamMudeckast
TPAKTOBKA [IOBEPXHOCTHOIO HATSKECHUSL.

23. 3aBHCHMOCTb BEJMYUHBI IOTPAHUYHOTO HATSHKEHHSI OT IPUPOABI




TpaHuIbI paszjena ¢a3. Mi3sMeHeHHe TOBEpXHOCTHOTO HATSKEHHS
JKMJKOCTH Ha FPaHUIIEe C COOCTBEHHBIM APOM B 3aBUCUMOCTH OT
TeMIlepaTypsl U qapieHus. [lorpanndaaoe

HATsDKEHHE Ha TPAHUIIE pa3ena JKUIKOCTb-KUIKOCTb.

24. OCHOBHBIE METO/IbI U3MEPEHNS TIOBEPXHOCTHOTO HATSKEHUS
KHUJIKOCTEH.

25. AncopOrus Kak caMOIIPOM3BOIBHOE KOHIICHTPHPOBAaHKE Ha
MOBEPXHOCTH pa3zena (a3 BEemecTB, CHIDKAIOINX MexK(pa3Hoe
HaTspkeHue. TepMonHaMuKa rmporecca ajcopOouu. Y paBHEeHHE
ancop6Ommu ['uboca.

26. I1oBEpXHOCTHO-aKTUBHBIE U HHAKTUBHBIE BEILIECTBA, 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSKEHUSI OT X KOHIIEHTPALUH B PaCTBOPE.
Vpasuenue llumrkosckoro. [ToBepXHOCTHAs aKTUBHOCTB, €€ U3MEHEHHUE
B romosnormdeckux psaax [TAB (mpasuio

Hroxrno-Tpayoe).

27. lunaMuyeckuii xapakrep aJiCOpOIMOHHOIO paBHOBECHS HA
MIOBEPXHOCTH pa3zena pactBop [IAB-ra3. Ypasuenue Jlenrmropa, ero
CBs3b ¢ ypaBHeHHsAMH [ 'n06ca n IlInmkoBckoro.

28. MonekynsapHas aacopOLus U3 pacTBOPOB Ha MOBEPXHOCTHU TBEPJIBIX
Ten. BausHue npupoasl TBepaoro Tena, pactsopurens u ITAB Ha
BENTMUMHY asicopOunu. I1paBriio ypaBHUBaHUS MOIIPHOCTEH
Pebunnepa.

29. MonHas agcopOuust U3 pacTBOPOB. Bo3HUKHOBEHHE 1BOHHOIO
anexrpudeckoro ciost (JIDC). [Ipasuno dasHca-Ilanera. JInoTponHsie
PSLIBL

30. OcHoBbI HOHHOTO 0OMeHa. [IpakTHueckoe npuMeHeHe
MOHOOOMEHHBIX CMOJL.

31. MonenbHble npeacTasieHus o crpoenun JJOC.

32. DNeKTpOKMHETHYECKUE ABIICHUS: DTIEKTPOPOpeE3, HIEKTPOOCMOC,
MNOTEHIHANbI TedeHus U ocefanus. OnbiThl Peiicca. ITpakruueckue
TIPYITOXKECHUS HIICKTPOKUHETHYCCKHUX SIBICHHI.

33. DeKTpOKMHETHYECKUI TOTEHIMAN; PAHULA CKOJIbXKEHHUS.
DaKTOpBl, BIUAIONINE HA BEIMUUHY A3€Ta-MOTEeHIHaNa.

34. Crpoenne munesibl runpododHoro 301, M3zoanekrpudeckoe
COCTOSIHHE.

35. Koarymsamus. @akropsl, BeI3bIBAOIIUE Koaryasnuio. O6paTHMOCTh
nporiecca Koary/siu, nentusanus. Koarynsus ruapooOHbIX 30ieit
AIIEKTPOJIMTAMH, IIPABIJIA KOATYIISIIHH.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 qucuumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiemble
WHIUKaTOPBI Copeprxanue paboTbI
paboTsI paboTsI .
KOMIETEHIMI
P1 IIpaxkruueckas ITK-4-31;11K-4-Y 1 Cucrema, THUIIBI CHCTEM (M30JIMPOBAHHBIC, OTKPHITHIE, 3aKPBITHIE),
pabora Nel. TEepMOANHAMHUUYECKOE COCTOSTHHE, TEPMOJUHAMUIECKUI! ITpoLiece, TUIIBI
OCHOBHBIC TTOHATHS nporieccoB. [IepBEIit 3aKOH TePMOANHAMUKA — (POPMYIHPOBKH U
TEePMOANHAMUKH. AHAJUTHYECKOE BEIpAXKEHNE. BHYyTpeHHSS SHEPIHs KaK (DyHKIHS
cocTosiHUSA. PaboTa pacmmpeHus HIealbHOTO ra3a B OCHOBHBIX
TepMOJMHAMHUYECKuX npoueccax. Tepmoxumus. Temnnosblie 3¢ PexTs
XAMHYECKHIX MPOIecCcoB. TermoTs 00pa3oBaHus W CTOPaHHUS BEIIECTB;
TEII0Ta pacTBOpeHNs. 3akoH ['ecca 1 ero ciencTBus.
P2 CamocrosiTensHas ITK-4-31;11K-4-Y 1 IlepBslil 3aK0H TePMOANHAMUKY — (POPMYIHPOBKU M aHATUTHIECKOE
pabota Nel. BBIpaKeHHE. BHyTpeHHsIs1 Heprus kak QyHkims coctosHus. Padora
OCHOBHBIE TTIOHATHS pacImpeHns HAeaTbHOTO ra3a B OCHOBHBIX TEPMOIHHAMUIECKIX
TEepPMOANHAMUKY. nponeccax. Tepmoxumus. TertoBsre 3¢ (eKTs XMMUUECKIX
npoueccoB. TennoTsl 00pa30BaHus U CrOPAHUS BEIECTB; TEMIOTa
pactBopeHus. 3akoH ['ecca n ero cinencrsus. 3akoH Kupxroda
P3 [Ipakruueckas I1K-4-31;I1K-4- DHTpONHS KaK QYHKIUS COCTOSHHS. MI3MEHEHHE SHTPOIHU KaK
paborta Ne2. Bropoii | V1;I1K-4-B1 KpUTEpH HAIlPaBIIEHHOCTH CaMOIIPOM3BOJIBHOIO MpoIiecca B

3aKOH
TEPMOANHHUMHUKH.

U30IMPOBAHHBIX CHCTeMax. TepMoIMHAMUYIECKHE OTCHIHANbL:
cBoOoHast sHeprust [ no6ca, cBobonnas sneprus ['enbMromba.
W3MeneHue TepMOAMHAMUYECKAX OTEHIIUANIOB KaK KpUTEpUI
HaIpaBJIEHHOCTH IIPOLIECCA B 3aKPBIThIX CUCTEMAX. XMMUYECKOE
paBHOBecHe. 3aKoH AeicTByromux Macc. KoHCTaHTa paBHOBeCHS U
crocoOs! ee BelpaykeHUs. [IpuMeHeHne 3akoHa AeHCTBYIOIUX Mace K
reTeporeHHsIM cucreMaM. CMelleHUe PaBHOBECUS IPH U3MEHEHUH
KOHLIEHTPALlUH, AaBieHus U temnepaTypsl. [Ipunnun Jle [larense-
bpayna. YpaBHeHne n300apsl 1 ©30XOPbl XUMHUYECKON peaKIin




P4 CamocrosiTensHas I1K-4-31;11K-4- 3akoH felcTByromux Macc. KoncranTa paBHOBeCHs U CIIOCOOBI ee
pabota Ne2. Bropoii | V1;ITK-4-B1 BbIpakeHus. [[ppMeHeHne 3aKoHa JeHCTBYIONUX MACC K FE€TEPOreHHBIM
3aKOH cucremMaM. CMeIeHne paBHOBECHS ITPH M3MEHEHNH KOHIICHTPAIIHH,
TEPMOJUHAMHUKU. nasienus u remneparypsl. [Ipunnun Jle larense-bpayna. YpaBHenue

n300apbl U U30XOPBI XUMHUECKOH peakiuu

P5 [Tpakruueckas [TK-4-31;11K-4- Omnpenenenue moHATUS «pacTBOp». CrocoObl BEIPAKCHUS
pabota Ne3. Y1;IIK-4-B1 KOHIIEHTpaLUU pacTBOpoB. [Ipruposa npoiecca pacTBOpeHUs, MPOLIECCHI
TepmomHaMHIECKA coJpBaTaIy U ruaparanni. O6pa3oBaHIe paCTBOPOB; PACTBOPUMOCTE.
sl TEOpUSl PACTBOPOB. PacTBOpHMOCTD Ta30B B KHUIKOCTSIX. 3akoH ['enpu — JlanbroHa. 1-ii

3akoH Payis. IlonoxxurenbHble 1 OTpULATEIbHbIE OTKIOHEHUS OT
3akoHa Paynsa. VneanpHble U HeuzeanbHble pacTBOpbL. COCTaB U
JIaBJICHHE HACBIIIEHHOTO Mapa Hajx pacTBopoM. [ToHmkeHne
TeMIIepaTypbl 3aMep3aHusl U MOBBILIEHHE TEMIEPaTyphl KUIIEHHS
pacTBOpOB HeJeTyuux Beniects (2-i 3akoH Payns). OcMoTHueckoe
nasinenue pactBopoB. [Ipuanun Bant- T'odda. M3oTornueckue,
THIIOTOHUYECKUE U TUIIEPTOHUYECKUE PACTBOPHI

P6 CamocrorsitensHas | [TK-4-31;11K-4- Crioco0bl BbIpakeHHsI KOHLEHTPALlUU PacTBOPOB. . 3akoH ['eHpu —
pabota Ne3. Y1;IIK-4-B1 Janprona. 1-if 3akoH Payns. neansHble U HengeanbHbIE PaCTBOPHI.
TepmoauHamuuecka Ipuanun Bant- T'odda. M3oToHNYecKNe, THITOTOHNYECKIE H
sl TEOPHSL PAaCTBOPOB. TUIEPTOHUYECKUE PACTBOPHI.

P7 CamocrosTenpHas [K-4-31;11K-4- CxopocTh xumMuyeckoi peakuru. OCHOBHOW HMOCTYNIAT XUMUYECKON
pabora No4. Y1;1IK-4-B1 kuHeTHKd. KOHCTaHTa CKOPOCTH XMMHUYECKoi peakinnu. Kunernueckoe
Xumugeckas ypaBHEeHHE. MOJIEKyIIpHOCTD M MOPSA0K peakuur. OTHOCTOPOHHNE
KHHETHKA U KaTalu3 peakuuy HyJIeBOTo, IEPBOT0O U BTOPOro MopsakoB. Ilepuon

noJynpeBpaleHus. MeTob! onpeeneHus nopsika peakimu.
DeMeHTapHbBIE MOHO-, OH- ¥ TPHUMOJIEKYJISIPHBIC PEaKIIHH.

P8 IIpaxTrueckas I1K-4-31;I1K-4- IMonsTne katanm3a u KaTaauzaTopa. Kinaccudukamus KaTaInTHIeCKAX
pabota Ne4. VIL;IIK-4-B1 IpoueccoB. MexaHu3M rOMOTEHHOIO U F€TEPOreHHOr0 KaTauusa.
Karanus. PepMeHTaTUBHbIN KaTaau

P9 CamocTrosTenbHast [TK-4-31;11K-4- MexaHn3M FTOMOTEHHOTO U T€TEepOreHHOro Karanu3a. depMeHTaTHBHBIN
pabota Ne5. Y 1;1IK-4-B1 KaTajm3.

Karanus.

P10 IIpaxkruueckas I1K-4-B1 Onexrponutsl. 'umnoresa AppeHnyca U COBpEMEHHAsI TEOPHS
pabota Ne5. 9JEKTpOIUTHYECKON auccorannu. Crenens auccouuannu. CUIbHbIE U
DIEKTPOXUMHSL. crrabbIe 2JIeKTPONTUTEL. PaBHOBECHE B PacTBOpPaX 3JICKTPOIIATOB.

KoncranTa quccormanyy ciaa0bIxX 3JeKTPOINTOB. 3aKOH pa3BeIeHHS
OcrtBansaa. U3oronnueckuii ko3dunuent Bant-I'odda u crenens
nucconyanu. OCHOBHBIE MTOJIOKEHUSI TEOPUH CUIIBHBIX 3JIEKTPOJIUTOB.
Bo3HukHOBEHUE TOTEHIIMANA HA FPAHULIE 3JIEKTPOI-pacTBop. JIBolHOM
SJIEKTPUIECKU CIIOMH, €ro CTPOSHHE. DIIEKTPOIHBIH NOTESHITHAL.
Vpasuenue Heprcra. CtanaapTHbIe 2JI€KTPOAHBIE TOTSHIIUATBL.
INanbpBaHUYECKUH 37IEMEHT. DNEKTPOABIIKYILAs CHJla FAJIbBAHUYIECKOTO
3NIeMEeHTa. DJIEKTPOIBI CPAaBHEHHMS U OIIPEIEIICHNE IECKTPOTHBIX
noTeHnranoB. MHANKATOPHBIE 3JIEKTPO/IbL; MOTEHIMOMETPHUIECKOE
onpenenenue pH pactBopoB

P11 CamocrosTenbHas ITorenunomerpuueckoe onpenenenue pH pacTBopos .
pabora Ne 6.

DNEKTPOXUMHUSL.

P12 CamocrosTenpHas [MK-4-B[;11K-4-31 CriocoObl MOMy4eH!s] U OYUCTKH JUCIIEPCHBIX CUCTEM
pabora No7.
HucnepcHsie
CHCTEMBL.

P13 [Ipakruueckas MK-4-31;I1K-4- TIoBepxHOCTHOE HaTAKEHHE, CUIIOBAs U SHEpreTHdecKas TPAKTOBKU
padota Ne6. Y1;IIK-4-B1 AncopO1ust Ha MOBepXHOCTH paszena (a3. TepMoauHamuka mporecca
TepMoarHaMUKA agcopOumu. YpaBHeHue agcopounu ['m66ca. Opranndeckie
IOBEPXHOCTHBIX MOBEPXHOCTHO- akTuBHBIC BemecTBa (ITAB). 3aBucumocts
SITEHUI. MOBEPXHOCTHOTO HATsDKEHMS OT KoHIeHTpauu [1AB. YpaBuenue

Tnmxkosckoro. [ToBepxHOCTHAst akTUBHOCTE. Ayicopbrmst [TAB u3
pacTBOPOB Ha MOBEPXHOCTH TBEPBIX Tel. [IpaBmiio ypaBHHBaHUSA
noJsipHocTelt Pebunaepa

P14 CamocrosTenpHas [K-4-31;I1K-4- IIpaBusno ypaBHUBaHUs NOIIpHOCTeN PeOunnepa. YpaBHeHue
pabora Ne§. Y1;1IK-4-B1 ancop6umu ['n66ca. Ypasuenue [Iumkosckoro.

TepmoauHamuka
MOBEPXHOCTHBIX

SITICHUH.




P15 [Ipakruueckas [K-4-31;I1K-4- JBoiinoit anexrpudeckuii cnoit (IDC). [Ipuunnsl obpazoBanus [JIC.
pabota Ne7. Y1;IIK-4-B1 DIIEKTPOIIOBEPXHOCTHBIE SBJICHUS B IMCIIEPCHBIX CUCTEMAaX.
DIeKTPOIIOBEPXHOCT DJeKTpOKWHETHYECKIE SBICHUS: AJIEKTPodopes, HIEKTPOOCMOC,

HBIC SIBJICHHSI. MOTEHIUANBI TEYCHUS U OCEAaHHS. DICKTPOKMHETHIECKUI TOTCHITHAT,
TpaHMIIA CKOJIbXKEHUsS. MeToIbl onpeeNeHNs DIEKTPOKMHETHYECKOTO
noreHuuana. [Ipakruueckue NpuitoKeHUs JIEKTPOKMHETHYECKUX
ssreHnid. CTpoeHre MULIEIITB THAPOGOOHOTO 3015

P16 CamocrosrenbHas IK-4-31;I1K-4- ONEeKTPOKUHETUYECKUH OTEHIMA; TPAHULA CKOJIbKEHU. MeToabl
pabota Ne9. V1;I1IK-4-B1 olpeeNIeHHs IIEKTPOKMHETHYECKOIO IIOTCHIIUAIA.
DIEeKTPONOBEPXHOCT
HBIC SBIICHHUS.

P17 IIpaxrnueckas I1K-4-31;I1K-4- Y CTONYMBOCTD AUCIIEPCHBIX CUCTEM, €€ BUbL. DAKTOPBI arperaTuBHON
pabota Ne§. Y 1;I1IK-4-B1 ycroiuusocTu. Koarymsiuus 3o1neit anexkrponuramu. Ilopor xoarymsanuu,
YcroituuBocTh 3aBHCUMOCTb KPUTHUECKOI KOHLIEHTPALMH JEKTPOJIUTA OT pa3Mepa 1
JUCTIEPCHBIX 3apsiza Koarynupyromero nona (npaswio lymeie-Iapan)

CHCTEM.

P18 CamocrosTenpHas [K-4-31;I1K-4- Tlopor koarynauuu, 3aBUCUMOCTh KPUTUYECKON KOHIIEHTpaluu
pabora Ne 10. V1;I1IK-4-B1 9JIEKTPOJIUTA OT pa3Mepa U 3apsijia KoaryJlupyrooLero HoHa (IpaBuiio
Koarynsmus [ymnbme-Tapan)

TUAPOGOOHBIX 30JIeH

ANEKTPOIUTAMH.

P19 [Ipakruueckas [MK-4-31;I1K-4- Aspozonu. Kitaccuuxkanms, ciocoObl MOTy4eHUsI, ONTHICCKHUE,
pabota Ne9. Y1;IIK-4-B1 ANIEKTPUUYECKUE U MOJIEKYJISIPHO-KMHETHYECKUE CBOMCTBA.

Aspozonu. IIpakrnueckoe 3HageHHe aspo3omneil. [Topomxu. Kinaccupukarms,
CIOCOOBI OTyYEHHs, CBOMCTBA M MPUMEHEHHE TIOPOIIKOB.
Hanonopomku

P20 CamocTrosTenbHast [TK-4-31;11K-4- Knaccugukanus u cBorictBa. MeTOIbl YCTAHOBIICHHS THITA IMYJIbCHH.
pabota Nel 1. V1;11K-4-B1 ArperatuBHasi yCTOWYMBOCTb IMYJIbcuid. CBOMCTBA AIMYIIBraTOpPOB.
OMynbscHn. T'uppodunsHo- MunoduIbHLII 6ananc. ObparneHue (a3 IMyIbCHH.

Pazpymienue smynbcuit. [leHsl u razoBble sMynbeu. CTpoeHue IeH,
CBOCTBA U CITOCOOBI MX MOITydeHHs. DaKTOpPHI, BIUIONIIE Ha
YCTOWYMBOCTG IeH. IIpuMeHeH e neH.

P21 CamocrosTenpHas MK-4-31;I1K-4- Craaun HaOyxaHus. QakTopsl, BIUSIOMINE HA HAOYXaHHE U
pabota Nel2. Y1;IIK-4-B1 pactBopenre BMC. HekoTopsle cBoiicTBa pactBopoB BMC.
HaOyxanue u [MonmuanekTpomuThl. MUKpPO- H MakpOCTpyKTypa Oernka. JleHaTypanus
pactBopenue BMC. Oenxa. BrrcanmBanme, cxema Kpoiita. I'emn u ctygan. Koarynsmnoxusie

U KOHIEHCAI[HOHHO- KPUCTAIU3AI[MOHHBIE CTPYKTYPHI

5.3. OIIel-[O‘{HbIe MaTepuaJibl, HCIIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6I/I.JIeTOB, TECTOB H T.l'l.)

DK3aMeH 110 Kypcy He IPeLyCMOTPEeH

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Ilo xypcy npenycMOTpeH 3auérT.
OOyuaromuiics I0JDKEH BBINOIHUTE BCE NPAKTUYECKUE U CAMOCTOSTEIbHBIE PAOOTHI yKa3aHHBIC B JAHHOM pasJielie.

OIleHKa "3a4deT" - CTYACHT BHITOJHII ¥ 3aIIUTHI BCE MPAKTHUECKIE paOOThI, HaIMCall KOHTPOJIBHEIC pabOTH HE HH)KE OIICHKU
"yOBIETBOPUTEILHO"
olleHKa "He3adeT" - CTYIEHT He CHPABUIICS C BHIMOJIHEHHEM KaJIeHAapHOTO TUIaHa, BBITOIHUII H/WIIH 3alIUTHI HE BCE MPAKTUIECKHE
PaboThI, KOHTPOJIBHBIC MEPOIIPHUSATHS BBINOIHCHBI HA OLICHKY "HEYIOBIECTBOPHUTENIBHO";

OIICHKa "HesBKA" CTYJEHT He SIBUJICS Ha 3aHSATHUS B CEMECTpE.

6. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnasue

Bubanoreka

W3narenbCcTBO, TOx

JI1.1 |bymunoposal'. B., dusngeckas XUMUS: yaeOHOe OnexrpoHHas 6nOIMoTEKA Kazanb: Kazanckuil Hay4HO-
Tansmernunos 0. I'., |mocobue HCCIIEI0BATEIbCKAN
Spomeckas X. M., TEXHOJIOTHYECKUI
Bapabanos B. I1. yuausepcuter (KHUTY), 2012

JI1.2 | ®panuesa H., Konnouanas xumust: yae6HOE DnexrpoHHas OUOIUOTEKA CraBponosib: [IAPAIPAD,
Pomanenko E., rnmocobue 2012
besruna 10.,

Bosocona E.




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj
JI1.3 [ Kpyrmakos IT. M., dusnueckas 1 KOJUIOUHAsS Bbubmorexka MUCuC M.: Bric. mk., 2007
XackoBa T. H. XUMHUSL: yaed. mocobue
JI1.4 | Pycuxuna JI. I1., XuMuueckasi KHHETHKA. Bbubnmorexka MUCuC M.: Uzn-so MITY, 2008
T'oxkaes M. b. XuMHUYECKOE paBHOBECHE:
yue0. mocobue IS CTy. BceX
CIell.
JI1.5 | Annpees JI. A, Ousnueckas xumust: Pasn.: Bbubnmorexka MUCuC M.: Yueba, 1998
HoBukosa E. A, Onekrpoxumusi: Meroa.
Mantotuna I'. JI., YKa3aHHMsI 110 BBIIIOJIHEHUIO
Boxmrreiin b. C. JIOM. 3aJJaHusl JUIs CTY/A. CIIEI.
090300, 110200, 110500,
111000, 330100, 330200
JI1.6 |Hosuxos E. A., Konnounnas xumus. bubmnorexa MUCuC M.: U3n-so MUCuC, 2011
O®ponos I'. A. JlucniepcHble CUCTEMBI U
YaCTHIBL: Kypc JIEKuuii: yueo.
nocoOue JUis CTy[I. BY30B,
00y4. mo Hamp. 150100 -
Mertamnyprust u 150700 -
dusnueckoe
MaTepHajJoBeICHUE
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubimoreka WsnarensctBO, roj
JI2.1 |Tep3usn T. B. ®duznyeckas U KOJUTOUIHAS DneKTpoHHAs OUOIUOTEKA ExarepunOypr: M3natenscTBo
XUMHSL: yaeOHOe mocobue YpanbCKOro yHUBEPCUTETA,
2012
JI2.2 |bymunopoBaI. B., DNEeKTPONIUTHL: yueOHOe DnexrpoHHas OUOIUOTEKA Kazanp: Kazanckuit Hay4qHO-
TansmernunoB 0. I'., | mocoOme HCCJICIOBATEIIbCKUM
Spomesckas X. M., TEXHOJIOTHYECKUN
Bapabanos B. I yuusepcuter (KHUTY), 2014
JI2.3 | CenuBanoBa H. M., dusnyecKas XuMust: yaeoHoe DneKTpoHHAas OUOIHOTEKA Kazans: Kazanckuii HayuHO-
ITaBmmuenxo JI. A., rmocooue HCCIICIOBATEIIhCKIAM
Bymunoposal. B., TEXHOJIOTUYECKUIL
IIpockypuna B. E., yuusepcurer (KHUTY), 2016
Tlansmernunos 0. T.
JI2.4 |Yypb6axos B. ®. Konnonnnas xumus. Koncnexr | bubnmoreka MUCuC M.: U3n-eo MITY, 1998
JIEKIIUHA
JI2.5 |Mamroruna I'. JI., dusnueckas xumus. Pasg. bub6munorexa MUCuC M.: Yyeba, 1987
Mumnaces 10. A., Komnonnnas xumus.
Mumnaes 0. A. IToBepXHOCTHBIE SIBIECHUS:
KypcC JeKUMN 1715
crya.crien.0401, 0402, 0403,
0404
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TO
JI3.1 | Henucona O. A. Ousuka: Pazaenst «Mexanuka. | DnekrpoHHas OMOIHOTEKa Ya: Ydumckuit
MounekynspHas (uzuka. roCyapCTBEHHBIH
TepMoarHaMUKa» (OpraHu3aIu YHUBEPCUTET SKOHOMUKH U
sl CAMOCTOSITENBHOM paboTHI cepauca, 2014
CTYZIEHTOB): y4eOHO-
METOMYECKOe ocoone
JI3.2 | bynunoposa . B., PactBops! 251eKTpOTUTOB: DnekTpoHHas ONOIUOTEKA Kazans: Kazaunckuit HayuHo-
Pomanoga K. A., XapaKTepUCTUKH, CBOMCTBA, HCCIIe0BATENbCKUN
Tamsamernuuos 0. T'. 3aKOHBI: y4eOHO-METOJMUECKOEe TEXHOJOTHYECKUI
rnocooue yausepcuter (KHUTY), 2017
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
Jlapuuera, B.C. XuMudeckast TepMOAMHAMHUKA http://biblioclub.ru/index.php?page=book&id=481564
51 anekTpoHHoe yaebHoe nocodue / B.C. Jlapuuena, T.A.

Jlapuues. — Kemeposo : Kemeposckuii
rocynapcTBeHHbI yHuBepeutet, 2015. — 240 c.




ONeKTpOXUMHUS M XUMHUYECKasi KWHETHKa : yaeOHOoe
nocobue / I'.B. Bynmunoposa, FO.I'. ['ansaMeTauHOB,
X.M. Spomresckas, B.I1. bapabanos ; MUHHACTEPCTBO
obpa3oBanus u Hayku Poccun, denepanbaoe
rocyzapcTBEHHOE O10/KETHOE 00pa3oBaTeibHOE

http://biblioclub.ru/index.php?page=book&id=427844

D2 | yupexaeHHe BBICIIEro Npo(eccnoHaIFHOTO
obpazoBanus «Ka3aHCKuil HaITMOHATBHBII
HCCIIEN0BATENbCKUM TEXHOIOTUYECKUH YHUBEPCUTETY.
— Kazans : Ka3anckuii HaydHO-HCCIIEI0BATENBCKUAN
texHonorndeckuil yausepcurer (KHUTY), 2014. —
371c.
I'ongapos, C.A. TepmonuHamuka : yaeOHuk / C.A. http://biblioclub.ru/index.php?page=book&id=83663
3 T'onvapos. — 2-e u3a., crep. — Mocksa : MoCKOBCKui
rOCYZlapCTBEHHBIN rOpHBIN yHUBepcuTeT, 2002. — 439
c.
Kyxymkuna, .M. KomtongHast xumus : yaeOHOE http://biblioclub.ru/index.php?page=book&id=232755
4 nocobue / .W. Kykymkuna, A.FO. Murpodanos. —
Kemeposo : KemepoBckuii rocyaapcTBeHHBIH
yHuBepcuret, 2010. — 216 c.
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1 JInuensuu 10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 [ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
1.4 |Microsoft Office
I1.5 |[MS Teams
6.4. Tlepeyenb NHPOPMALHMOHHBIX CIPABOYHBIX CHCTeM H NMPodeccHOHAIbHBIX 023 JaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE )KyPHAJbI U CTAThU:
N.2 |— HayuHnas snekrponnas ouomuoreka eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBBIE AETOBBIC MyONIHUKAIIMK MH(POPMAreHTCTB U pecchl o 53 otpacisiM https://polpred.com/news
.4 |WnoctpanHbie 6a3bl maHHBIX (moctyn ¢ IP anpecoB MUCuC):
N.5 |— ananutuueckas 6a3a (nHIexcs nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— aHaimTHyeckas 0asa (MHAEKCH IIUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— nayxomerpuyeckas cuctema InCites https://apps.webofknowledge.com
WN.8 |— HaydHBIe )XypHaJBI m3natenbcTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcHanienne
b-416 VYueOHas aymuTopHs MPOCKTOp;  JKpaH;  MapKepHas  JOCKa;  KOMIIBIOTEp
npenonaBarens; Mukpockon Carl Zeiss Axio Scope Al,
KOMIIBIOTEPHBIA K1acc Ha 12 KOMIIBIOTEPOB, KOMILIEKT
yueOHOH Mebenu
B-420 VYueOHas ayTuTOpHs MIPOEKTOp; MyJIbTHMEAUNHAS [OCKA; MapKepHas JIOCKa,
JOKYMEHT-Kamepa,; KOMIIBIOTEP MpernoiaBaTes;
MHKPOCKOITBI ~ MeTayutorpadudeckie 11 ImT., KOMIUTEKT
yaebHoI Mebenn
b-429 VYuebHas aynuTopus TPOEKTOp; MYJIbTUMEINIHAS JIOCKa;

npenonaBarenss (7  KOMIIBIOTEPOB);
N3MEPEHUs] MATHUTHBIX XapaKTepPHUCTHUK;

YCTAHOBKa

ompefeNeHus IoTepb Ha nepemarHuuuBanue MK-403;
MarHUTHOM3MepHTeNnbHas ycraHoBka MK-33; crenng mis
HU3MEpEHHUS YIIEIBHOTO 3JIEKTPOCOTPOTUBIICHHS,;

Mebenn

Yuransusii 3a11 Ne4 (b)

KOMIUIEKT y4eOHOW Mebenn Ha
KOMITBIOTEPHI
JIOCTYIIOM B 3NIEKTPOHHYIO

00pa30BaTENbHYIO CPELy YHUBEPCHUTETA

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA

MapKepHasi J10CKa,
JIOKYMEHT-KaMepa; KOMIIbIOTEPHBIN Kiacc Ha 6 CTYAEHTOB U

YCTaHOBKa  JId

OWIaTOMETP, TBEPAOMETP I10 POKBGJ'[J'Iy; KOMILJICKT yqe6H0ﬁ

20 paboumx MecT,
¢ moiiIodeHHeM K cetn «MHTepHeT» U
UHPOPMALTUOHHO-




[IpakTuyeckue 3aHATUS HaIlENEHbI Ha U3y4eHHE CTYIeHTaMU OOIIUX BOIPOCOB Kypca "OCHOBBI (pU3HUECKON U KOJIOHTHOM
xumun".

[TpoBeneHne aynTUTOPHBIX 3aHATHH MpeIycCMaTPHBACT UCIIOIH30BaHNE B YUeOHOM KypCce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOIOTHH:
- IPOBEICHHE JICKIH C UCTIOIh30BaHNEM MHTEPAKTHBHBIX U MYJIbTHMEIUHHBIX TEXHOIOTHH (TIpe3eHTanus B hopmate MS
PowerPoint);

- UCIIOJIb30BaHNUE TIPH TIPOBEACHNH 3aHATHH CIIELIMATIM3UPOBAHHOM 1a00paTOPUH C BO3MOXKHOCTBIO IIPOBEACHHUS 3aHITHH B
WHTEPaKTUBHOH (opme;

- HCTIONIb30BaHKE NIPU TIPOBEICHUH 3aHATUIl aKTUBHBIX (popM 00yueHNUs - yueOHBIX BUIEOMAaTEPUAIIOB.

JlucuuminHa OTHOCUTCS K OCHOBOIIOJIATalOIINM U TPEOYeT 3HAYUTENBHOro 00bEMa CaMOCTOSITEIIBHOM PaOOTHI.

OTnenbHBIE yaeOHbBIE BOIPOCH BRIHOCATCS HA CAMOCTOSATEIBHYIO TPOPabO0TKY M KOHTPOIUPYIOTCS MTOCPEICTBOM TEKYIIEH
aTTEeCTALlUU.

[Ipu 3TOM OpraHu3yOTCS TPYNIOBBIE U HHIUBHUIYaIbHbIE KOHCYIbTAIUN.

KauecTBeHHOE OCBOCHUE IUCLMILTHHBI BO3MOXHO TOJIBKO IIPH CHCTEMAaTHYECKOH CaMOCTOSTENIbHON paboTe, 4To MOJIepKUBACTCs
CHCTeMOH TeKyIIeH 1 pyOeXHOH aTTeCTaIlHH.

B cBs131 ¢ ucHONB30BaHHE BO BpeMs 3aHATHI MyIbTHMEIUIHBIX TEXHOIOTUI IS MPOBECHNUS MPAKTHUECKUX 3aHATHI TpedyeTcs
CreLHaIu3UPOBaHHas MyAbTUMEANIHAS ayAUTOPUS C BO3MOXHOCTBIO ITOKa3a BUIEOMATEPHATIOB € ayJHOCONPOBOXKICHUEM U
JIOCTYIIOM K ceTn IHTepHeT. AyIuTOpHs BEIONpaeTcs B 3aBUCHMOCTH OT KOJIMYECTBA CTY/ICHTOB, H3YYAIOIINX B TEKYIIIEM CEMecTpe
JIaHHYIO JMCLUUILIMHY, IIPU YUCIEHHOCTU CTYAEHTOB 10 30 uenoBek pekoMeHayercs ayauropus b-416, npu uncnennoctu MeHee 14
genoBek - b-429.




