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MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)
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OI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22
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Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 11.04.2022 r., Ne8-04

PykoBoaurens moapasmencaus CapaeHko AT



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.1B.02

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

2.1.1 |Buodwusuxa. Yacts 1. bruodusmka OHOIOrHIECKHX TPOLIECCOB

2.1.2 |MarepuanoBeleHUEe U TEXHOJIOIUY NIEPCIEKTUBHBIX MAaTEPUAIOB

2.1.3 | Merpomnorus 1 HCHBITaHUS (QYHKIIMOHAIBHBIX MATEPHAIOB

2.1.4 | OcHOBBI OPraHUYECKONH XUMHH

2.1.5 | Teopus ¢a3 1 Gpa3oBBIX IpEeBpAIEHUN

2.1.6 | YueOHas mpakTHKa

2.1.7 | ®usnveckue CBOWCTBA HAHOMATEPUAJIOB

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaniecTByIee:

2.2.1 buonanomenuimHa

2.2.2 | MenuuuHCcKast XUMUS

2.2.3 | OCHOBBI KJIETOYHOMH OMOJIOTHH

2.2.4 | CeKTpOCKOITMYECKHE U 30HI0BBIE METO/IbI

2.2.5 | ®uznueckue METOABI UCCIEAOBAHUS MAaTEPUATIOB

2.2.6 |IloaroroBka K mporeaype 3aluThl U 3alUTa BEITYCKHON KBaTU(PHUKATHOHHON paboThl

2.2.7 |IIpenauruioMHas MpaKTHKA

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIlMSIMHA

IIK-4: Cnioco6eH ocylecTBIATH KOMILIEKCHbIE HCCJIET0BAHUS M 000CHOBBIBATH PALIMOHAJIbHBII BHIOOP MAaTEepHAJIOB H
o0opynoBaHus NpH pa3padoTKe TEXHOJIOTUH NPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIEKAPCTBEHHBIX CPEACTB Pa3JIUYHOIO
Ha3HAYeHUs

3HaThb:

[1K-4-31 oCHOBHBIE TOHATHS U 3aKOHBI (PU3NIECKON ¥ KOIJIOMIHOI XUMHH, CIIOCOOB! IMOTYYSHUS U CBOMCTBA Pa3INIHBIX
JHCHEPCHBIX CHCTEM

T1K-4-31 OCHOBHBIE MOHATHS U 3aKOHBI (PU3UYECKON M KOJUIOMIHON XUMHH, CIIOCOOBI MOJTYYCHUS U CBOWCTBA Pa3IUYHBIX
JVCIIEPCHBIX CHCTEM

OIIK-5: Cnioco0eH onleHUBATH Pe3yJbTATHI HAYYHO-TEXHUYECKHX Pa3padoToOK, HAYYHBIX HCCIIEJOBAHN U 000CHOBBLIBATH
cO00CTBEHHBII BbIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATepPHAJIOBEIeHUs U TEXHOJIO0THH MAaTEPHAaJIOB,
CMEKHBIX 00JIaCTAX

3HaThb:

OIIK-5-31 BeIOMpaTh PU3NKO-XUMHYECKAN METO/I ICCIIEI0BAHNS, pacyeTHRIC YPaBHEHHS U PEIICHNST KOHKPETHOH
HCCIIEI0BATENILCKON 3a/1auH, IPaBUIBHO HHTEPIPETUPOBATH MOIyIEHHbIE PE3YIbTaTHl H 0OOCHOBBIBATH COOCTBEHHBII BEIOOD

OIIK-5-31 BeIOUpaTh (HPU3MKO-XUMHUECKHN METOM HCCIIEN0BAHIS, pacUeTHBIE YPaBHEHHS I PEIICHUS KOHKPETHOM
UCCIIe/IOBATENbCKOM 3a/1a4u, IPaBUIIBHO HHTEPIIPETUPOBATH MOJTy4ECHHBIC PE3YIbTaThl 1 000CHOBBIBATH COOCTBEHHBIH BBIOOD

OIIK-1: CnocoGen pemaTth NPOU3BOACTBEHHBIE U (HJIN) UCCIe0BaTeIbCKHE 3212491, HA OCHOBE (PYHIAMEHTAJbHBIX 3HAHUIT
B 00J1aCTH MaTepHAI0BeleHUs] H TEXHOJOTHH MAaTepHAJIOB H 3HAHMI B MEKIHCIHIIMHAPHBIX 00.,1aCTAX

3HaTh:

OIIK-1-31 cioco0sr PEUICHUA pa3IMYHbIX (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX 3a1a4, METOAbI UCCIICAOBAHUA (I)I/I3I/IKO-XI/IMI/I‘{CCKI/IX CUCTEM, UX
BO3MOKHOCTH U 00J1aCTH MPUMCHCHUA

OIIK-1-31 crioco6sr PCUICHUA pa3IMIHbIX (bl/ISI/IKO-XI/IMI/I‘{eCKI/IX 3aJa4, MCTOAbI UCCICAOBAHUA (I)I/ISI/IKO-XI/IMI/IFICCKI/IX CHCTEM, UX
BO3MOJKHOCTH U 00J1aCTH TIPUMCHCHUA

OIIK-5: CnocoGeH OLeHUBATH Pe3yJbTAThl HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeJOBAHUI H 000CHOBBIBATH
cO0CTBEeHHBII BLIOOP, CHCTEMATH3UPYS M 00001151 JOCTHKEHUS B 00JIACTH MaTepHAJOBeeHHS U TeXHOJIOTHH MATepHAIOB,
CMEKHBIX 00,1aCTAX

YMmerb:

OIIK-5-Y1 monp3yach NOIy4eHHBIMH 3HAHUSAMHU, yMETh BEIOMPATh ONTUMAIBHBIC ITyTH H METOJBI PEIICHHS IIOCTAaBICHHBIX 3314




ITK-4: Cnioco0eH oCcylecTBIATh KOMILICKCHbIE HCCIEI0BAHNA U 000CHOBBLIBATh PALlMOHAJILHBIN BbIOOP MAaTepHaJIOB H
o0opynoBaHus NPH Pa3padoTKe TEXHOJOTHH NPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIEKAPCTBEHHBIX CPEACTB PA3JIHYHOTO
Ha3HAYeHUs

YMmerb:

[IK-4-Y1 camocTtosiTenbHO (popMynupoBaTh 3aauy, aHAIM3UPOBATh U 00CYKAaTh PE3YNbTaThl (PU3UKO-XUMHUYECKUX UCCIIEAOBAaHUN

ITK-4-Y1 camocTtosTensHO GopMyaHpoBaTh 3a/1aqy, aHATH3UPOBATE U 00CYKIATh PE3yAbTAThl (PU3UKO-XUMHUICCKUX UCCICTOBAHUH

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BATEIbCKUE 321241, HA OCHOBE (PyH1aMeHTAIbHBIX 3HAHUI
B 00J1aCTH MaTepUAaI0BeleHUs] U TEXHOJOTHH MATEPUAJIOB U 3HAHUI B MEKIMCIMILIMHAPHBIX 00,1aCTIAX

Ymernb:

OIIK-1-Y1 Ha ocHOBaHMH (PU3NKO-XHUMHUECKIX SKCIICPIMEHTOB IIPOBOIUTE PacyeThl TEPMOANHAMIUYECKIX, KHHETHIECKUX,
JNEKTPOXUMUYECKUX U aJICOPOIIMOHHBIX CBOIICTB HCCIEYEMBIX IPOIIECCOB H CHCTEM;

OIIK-1-Y1 Ha ocHOBaHUH (HUBUKO-XUMHUECKUAX HKCIIEPUMEHTOB MTPOBOJUTH PACUETHl TEPMOANHAMUYECKUX, KHHETUYECKHX,
IEKTPOXUMHUUECCKHX H aJICOPOIIMOHHBIX CBOMCTB UCCIICYEMbIX MPOLIECCOB U CHCTEM;

OIIK-5: CnocoGeH oLeHUBATH Pe3yJbTAThl HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX MCCIeJOBAHUI U 000CHOBBIBATH
cO0O0CTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATEPHAJIOBEIeHUS U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1acTAX

Ymerb:

OIIK-5-V1 MOJIb3YACHh NMOJTYYCHHBIMU 3HAHUAMU, YMCThH BBI6I/IpaTB ONTUMAJIbHBIC ITYTU U METOABI PCHICHHS ITOCTABJICHHBIX 3a1a4

ITK-4: Cnioco0eH ocylecTBIATh KOMILIEKCHbIE HCCIEI0BAHNSA U 000CHOBBIBATh PALIMOHAJILHBIN BIOOP MAaTepHaJIOB H
o0opynoBaHus NPU pa3padoTKe TEXHOJOTHU NPOU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX JIeKAPCTBEHHLIX CPeCTB PAa3IMYHOr0
Ha3HAYeHUs

Baangern:

IIK-4-B1 npoaeMoHCTpUpOBaTh CBSA3b AKCIEPUMEHTAIBHBIX ONBITOB C TEOPUEH C UCIIOIB30BAHUEM COOTBETCTBYIOIUX YpaBHEHUN
(u3nIecKor M KOJUTOMTHONH XUMHU

I1K-4-B1 nmpoaeMOHCTpUPOBATh CBSI3b KCIIEPUMEHTAJIbHBIX OIBITOB C TEOPUEN C UCIOIb30BAHUEM COOTBETCTBYIOLINX YpaBHEHUIT
(m3nIecKo 1 KOJUTOMTHON XUMHU

OIIK-5: CnocoGeH oLeHUBATH Pe3yJbTAThl HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeJOBAHUI U 000CHOBBIBATH
co0CTBeHHBIIi BLIOOP, CHCTeMATH3MPYS M 00001151 JOCTHKEHUS B 00JIACTH MaTepHAJOBeeHHs U TeXHOJOTHH MAaTepHAJIOB,
CMEeKHBIX 00J1aCTX

Baanernb:

OIIK-5-B1 HaBbIKaMu MPOBEACHUS (PHU3UKO-XUMHIECKOTO 3KCIIEPUMEHTa, CIOCO0aMH 00pabOTKH MOTyIEeHHBIX PE3yAbTaTOB;

OIIK-5-B1 HaBBIKaMu MPOBEACHUS (HPUIUKO-XUMHIESCKOTO IKCIIEPUMEHTa, CIOCO0aMH 00pabOTKH MOTYyYEHHBIX PE3YIbTaTOB;

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA OCHOBE (pyH/IaMeHTAJIbHBIX 3HAHMIT
B 00J1acTH MaTepuajioBeACHUs U TEXHOJOI'MU MaTepUaJI0B U 3HAHUM B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

Baanernb:

OIIK-1-B1 cioco6HOCTBIO MNPUMCHATDH IOJYUCHHBIC TCOPCTHUYCCKUC 3HAHUS JISI PECHICHUSA KOHKPETHBIX HpO(bCCCI/IOHaJ'ILHBIX 3aaa4

OIIK-1-B1 criocoOHOCTEIO IPUMEHATH MOTydIEHHbBIE TEOPETHUECKIE 3HAHHS AT PEIICHNs] KOHKPETHBIX MPo(ecCHOHATBHBIX 3a1a4

4. CTPYKTYPA U COAEPKAHUE

Kon Haunmenopanue pa3nenop u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasgena 1. OcHOBBI
TepPMOANHAMUKH




1.1

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
ero cienctsust. /IIp/

OIIK-1-B1
OIIK-5-Y1 IIK
431

J1.1
JI1.3J12.3J13.
1
€

P1

1.2

[peamer Gusmueckoii
xuMuH. Mecto puzndeckoi
XHMHH B PsIly €CTECTBEHHBIX
HayK. OCHOBHBIC TIOHSATHS
TEepMOANHAMUKH: CUCTEMA,
THUIIBI CHCTEM
(M30/TMpOBaHHEIE, OTKPHITHIE,
3aKpBITHIC),
TEepMOANHAMHUUYECKOE
COCTOSIHHE,
TEpMOANHAMHUYECKIH
IPOLECC, THUITBI IPOLIECCOB.
[IepBrr1it 3akoH
TEePMOANHAMUKHA —
(hopMYyIHPOBKU H
AQHATUTHYECKOE BEIPAXKEHUE.
BHyTpeHH:I sHEprus Kak
¢yHKIs coctostHAs. Pabora
pacIupeHus HAeatbHOTO
ra3a B OCHOBHBIX
TEPMOANHAMHYECKIX
nponeccax. TepmMoxumus.
TemmoBsie 3 dexTst
XMMHYECKHX ITPOLIECCOB.
TerutoTs! 00pa3oBaHus U
CTOpaHUs BEIIECTB; TEIIOTA
pactBopeHus. 3akoH ['ecca u
€ro CIeACTBUS. 3aKOH
Kupxroda /Cp/

OIK-1-B1
OIIK-5-Y1 TIK
-4-31

Jd1.1
JI1.3J12.3J13.
1
€]

P2




1.3

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 /I1p/

OIIK-1-B1
OIIK-5-Y1 IIK
431

J1.1
JI1.3J12.3J13.
1
€

P3

1.4

Bropoii 3akoH
TEepMOANHAMUKH, €0
(hopMyITHPOBKU. DHTPOITHS
Kak (YHKIIHS COCTOSTHHS.
W3MeHeHue SHTpONUM Kak
KpUTEpUI HaNpaBIeHHOCTU
CaMOIIPOU3BOJIBHOIO
mporecca B H30IHPOBAHHBIX
cucTeMax.
TepmoauHamuueckue
MOTEHIHANBL: CBOOOIHAS
sHeprust [ u60ca, cBoOogHAS
sHeprus ['enbmronsua.
W3menenue
TEePMOANHAMUYECKIX
MOTEHINANOB KaK KpUTEPHH
HalpaBJIEHHOCTH IIpoliecca B
3aKpBITBIX CHCTEMAX.
XUMHUYECKOE paBHOBECHE.
3aKoH JEHCTBYIOIUX Macc.
KoncranTa paBHOBecHs 1
CIIOCOOBI €€ BBIPAKCHHUSI.
ITpumeHeHue 3aKoHa
JIEWCTBYIOIMINX MAaccC K
TeTEPOTCHHBIM CHCTEMaM.
CwMeleHre paBHOBECHS IIPH
U3MEHEHUH KOHIIEHTPALUH,
JTABJICHUS 1 TEMIIepaTyphl.
[punuun Jle llarense-
Bpayna. YpaBuenue nuzo0apbl
1 U30XOPBI XUMHYECKOH
peaxiun /Cp/

OIIK-1-B1
OIIK-5-Y1 IIK
431

J1.1
JI1.3J12.3J13.
1
o1

P4

Paznen 2.
TepMoanHaMHYecKast
Teopusi pacTBOPOB




2.1

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

pactBopsr /TIp/

OIIK-1-31
OIIK-1-B1
OIIK-5-31
OIIK-5-B1 IIK-
4-31

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

P5

2.2

OmnpeneneHue MOHATUSL
«pactBop». CriocoObl
BBIpa)KCHHSI KOHIICHTPAIIUU
pactBopos. IIpupona
mpoliecca pacTBOPEHHUS,
TIPOLIECCHI CONBBATAINN H
rugpararmu. O6pa3oBaHue
PacTBOpPOB; PACTBOPUMOCTb.
PacTBOpUMOCTB Ta30B B
KUAKOCTSX. 3akoH ['eHpu —
Janbrona. 1-if 3axoH Payns.
[TonoxwurenbHbIe U
OTpHIIATEIILHBIC OTKJIOHCHHUS
ot 3akoHa Payns. WneanbHble
Y HEeUealbHbIe PAaCTBOPEI.
CocTaB U 1aBlIeHHE
HACHIIIEHHOTO T1apa Haj
pactBopoM. Ilonmxenue
TeMIIepaTypbl 3aMep3aHus U
MOBBIIICHHE TEMIICPATYPhI
KUTIEHUS] paCTBOPOB
HENeTYYuX BemecTB (2-i
3akoH Payns). OcmoTtudeckoe
JTaBIICHHE PACTBOPOB.
Mpurnun Bart-T'odda.
H3otonuueckue,
THITOTOHHYECKUE U
THITEPTOHUIECKHE
pactBopslL. /Cp/

OIIK-1-31
OIIK-1-B1
OIIK-5-31
OIIK-5-B1 IIK-
4-31

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

P6

Pa3nen 3. XumMuueckas
KHHETHKA M KaTaJn3




3.1 Konrpomnsnas pabora 1 " OIIK-1-31 JI1.1J11.3 KM1
Xumuueckas OIIK-1-Y1 JI1.4J12.3
TepMOJHaMHKa" . OIIK-1-B1 92
CKOpOCTh XUMHYECKOM OIIK-5-31
peaxun. OCHOBHO# OIIK-5-V1 IIK
MOCTYJIAT XUMUYECKOM -4-31
kuHeTnkd. KoHcTanTa
CKOPOCTH XMUMHUYECKOI
peaxuun. Kunernueckoe
ypaBHEHHUE. MOJIEKYIIPHOCTh
Y TIOPSIOK PEaKInH.

OOHOCTOPOHHHUE PEAKINH
HYJIEBOTO, TIEPBOTO U BTOPOrO
nopsankos. [lepuon
noJynpespaiueHus. Meroast
onpeesieHus Nopsiika
peaxuuy. JneMeHTapHbIe
MOHO-, Ou- U
TPUMOJIEKY/ISIPHBIE

peakunu /I1p/

32 CKOpOCTh XUMHUYECKOH OIIK-1-31 JIT.1 JI1.3 P7
peakuuu. OCHOBHOM OIIK-1-Y1 JI1.4J12.3
MOCTYJAT XUMUYECKOH OIIK-1-B1 22
kuHetuku. Koncranra OIIK-5-31
CKOPOCTH XUMHYECKON OIIK-5-Y1IIK
peaxuun. Kunernueckoe -4-31
ypaBHeHHE. MOJIEKyIIPHOCTh
Y TIOPSIJIOK PEAKITNH.

OOHOCTOPOHHUE PEAKINH
HYJEBOTO, IEPBOTO U BTOPOTO
nopsiaxos. Ilepuon
noJryrpeBpanienus. Metozsl
ompenesieHus MoPsAKa
peaxuy. JneMeHTapHbIe
MOHO-, OU- U
TPUMOJIEKYJISIPHBIC

peaxuun /Cp/

33 [TonsaTue katanusa u OIIK-1-31 JI1.1J11.3 P8
KaTaJn3aropa. OIIK-1-V1 JI1.4J12.3
Knaccugukanus OIIK-1-B1 22
KaTaJIMTUYECKUX IIPOLECCOB. OIIK-5-31
MexaHu3M FOMOTE€HHOTO U OIIK-5-Y1 IIK
TETEPOTeHHOTO KaTaJIn3a. -4-31
DepMEHTaTUBHBIN
katamu /ITp/

34 [TonsTHe KaTanM3a u OIIK-1-31 JIT.1J11.3 P9
KaTaJn3aropa. OIIK-1-Y1 JI1.4J12.3
Knaccugukanus OIIK-1-B1 22
KaTaJUTUYECKUX MPOLIECCOB. OIIK-5-31
MexaHn3M rOMOTEHHOTO U OIIK-5-V1IIK
TETEPOT€HHOTO KaTaJIn3a. -4-31

DepMEHTaTUBHBIN
katanu3 /Cp/

Paznen 4. Dnekrpoxumus




4.1

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 /TIp/

OIIK-1-Y1

OIIK-5-31

OIIK-5-V1
OIIK-5-B1 IIK-
4-31 [IK-4-V1

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

P10




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

OIIK-5-31

OIIK-5-V1
OIIK-5-B1 IIK-
4-31 [IK-4-V1

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

P11

Pa3gen S. Beenenne.
OcHOBHBIC NPH3HAKH
KOJUIOHIHOTO

cocrosiHus. Kinaccuuxanu
sl JUCIIEPCHBIX CHCTEM.

5.1

KonTponsHas pabora 2
"XHUMHYECKass KWHCTHKA.
Onexrpoxumus’.

OCHOBHBIE TTOHSTHUSA
KOJUIOMIHOM XUMHUH, 00BEKTEI
Y 1M U3y9ICHUSI.
B3anMocBs3b KOJITOUTHOM
XUMHH C IPYTHMHA
XUMUYECKUMHU
JUCIIATUTMHAMH, C (QU3HKOH,
OHOJIOTHEH, TEOJIOTHEH,
MenunuHoi. Kinaccuduxarus
JTUCTIEPCHBIX CUCTEM
Cr1oco05! TOTydeHNs U
OUYHUCTKHU UCIIEPCHBIX
cuctem /IIp/

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

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

KM2




52

OCHOBHBIE TTOHSITHUS
KOJUTOMTHOH XUMHHU, OOBEKTHI
1 TIeJTH U3y9ICHUSI.
BzanmocBs3b KOJTOWIHOM
XUMHH C IPYTHMHU
XUMHAYECKUMHU
JMUCTIATUTHHAMH, ¢ (PU3HKOH,
OHOJIOTHEH, TEOJIOTHEH,
MenuirHoi. Kimaccuduxarus
JTUCTIEPCHBIX CUCTEM
Crioco05! oTydeHus U
OYHCTKH JAUCTIEPCHBIX
cuctem /Cp/

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

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

P12

Paznen 6. Tepmonnnamuka
MOBEPXHOCTHBIX SIJICHUI

6.1

IToBepXHOCTHOE HATSHKEHUE,
CHJIOBAsI U SHEpreTHYEeCKas
TPaKTOBKU AncopOIis Ha
MOBEPXHOCTH pazjena ¢as.
TepmoanHaMuKa nporiecca
azcopOLMu. YpaBHEHHE
ancopOumu ['uboca.
Oprannyeckue
MOBEPXHOCTHO-aKTHBHBIE
BeniectBa (ITAB).
3aBUCUMOCTb
MOBEPXHOCTHOTO HATSKCHUS
oT koHueHTpauuu [1AB.
VYpasaenue umkoBckoro.
IToBepXHOCTHAsL AKTUBHOCTD.
Ancop6uust [TAB u3
PacTBOPOB Ha MOBEPXHOCTU
TBepAbIX Teil. [IpaBuio
YpaBHHUBaHUS NOJIIPHOCTEN
Pebunnepa /Tlp/

OIIK-1-B1
OI1K-5-31
OIIK-5-Y1 IIK
431 TIK-4-Y 1

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

24

P13

6.2

IToBepxHOCTHOE HATSDKEHHE,
CHJIOBas U SHepreTHdecKas
TPaKTOBKU AncopOuus Ha
MOBEPXHOCTH pa3zaena ¢as.
TepMmoauHamuka npouecca
azcopOImu. YpaBHEHHE
aacop6uuu I'uboea.
Opranuueckue
MTOBEPXHOCTHO-aKTUBHEIE
BeniectBa (ITAB).
3aBUCUMOCTD
MOBEPXHOCTHOTO HATSKCHUS
oT koHueHTpauuu [TAB.
Ypasuenue [lunikosckoro.
IToBepXHOCTHAsI aKTUBHOCTb.
Ancop6mmst [TAB n3
PacTBOPOB Ha MOBEPXHOCTH
TBepAbIX Tei. [IpaBuio
YpaBHUBAHUS HOJSIPHOCTEN
Pebunnepa /Cp/

OIIK-1-B1
OIIK-5-31
OIIK-5-Y1 IIK
-4-31 TIIK-4-Y1

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

54

P14

Pasznen 7.
DJ1eKTPONOBEPXHOCTHbIE
SIBJICHHS.




7.1

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
3outst /Tlp/

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

J1.2
JI1.3J12.1
2.4
24

P15

7.2

JIBOMHOMN 3JIEKTPUYECKUI
cioit (A2C). ITpuunnbl
obpazoBanus J1OC.
DJEKTPONOBEPXHOCTHBIE
SIBIICHUS B IUCTIEPCHBIX
cucTeMax.
DJIEeKTPOKHHETHICCKIEC
SIBIICHHUS: DIIEKTPOdopes,
ANEKTPOOCMOC, TIOTEHIIHAIIBI
TEUEHUsI U OCeaHMsL.
DNEeKTPOKMHETUYECKU I
MOTEHIINAT;, TPAHUIIA
CKOJIbXKEHHUS. MeToabl
OIIpe/IeIICHAS
IIEKTPOKUHETHIECKOTO
noteHuuana. [Ipakrnyeckue
MIPUIOKEHUS
AIIEKTPOKUHETHIECKAX
sineanid. CTpoeHue
MHULEIUTBl THAPO(POOHOTO
305151 /Cp/

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

J1.2
JI1.3J12.1
2.4
24

P16

Pazpnen 8. YeroiiunBocts
JAUCHEPCHBIX CUCTEM.
Koaryasiuust ruipoodnbIx
30J1€.

8.1

VY CcTONUNBOCTh TUCTIEPCHBIX
cucreM, ee BUIbl. PakTopsl

arperaTMBHON yCTOWYMBOCTH.

Koarynsus 3omei
anexrpoauramu. Ilopor
KOAryJIsIiH, 3aBUCUMOCTh
KPUTUYECKOH KOHLIEHTpaIuu
AIIEKTPOJIATA OT pa3Mepa U
3aps/a KoaryJaupyromero
noHa (mpasuio Ilynsie-
Tapmn) /TIp/

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

J1.2
JI1.3J12.1
2.4
94

P17

8.2

Koarymsmus runpodoOHbIX
3ol anekrponuramu /Cp/

OITK-1-Y1
OIK-1-B1 IIK-
431

J1.2
JI1.3J12.1
2.4
94

P18

Pa3nen 9. OTaenbHbIe
l'lpe)ICTaBl/lTe.]'ll/l
JAUCTEPCHBIX CUCTEM.




9.1 Aspozonu. Knaccuduxarms, 2 [1K-4-31 IIK-4- J1.2 P19
CrocoObl OTYUCHHS, B1 JI1.3J12.1
ONTHYECKHE, DIIEKTPUIECKUE 2.4
U MOJIEKYIISIPHO- 24
KUHETHYECKHE CBOMCTBA.
[IpakTrueckoe 3HaUeHUE
asposoneit. ITopomku.
Krnaccuduxkarus, cnoco0st
MOJTy4€HHsI, CBOHCTBA U
TIPUMEHEHHUE TIOPOIITKOB.
Hanomnopormxu /TTp/
9.2 Owmynbenu. Knaccupukanuys 10 TIK-4-31 TIK-4- J1.2 P20
H CBOMCTBA. MeToAbI B1 JI1.3J12.1
YCTaHOBJICHUS THIIA 2.4
SMyJIbCUH. ArperaTuBHas 24
YCTOHYHUBOCTH 3MYJIbCHI.
CBoiicTBa 3MyJbraToOpOB.
I'mnpoduasHO-TUITOGUITEHBII
6amanc. O6pamenue da3
sMynbcui. Paszpymienue
smynbcuid. [1eHsl 1 ra3oBbie
smyiabcuu. CTpoeHue IeH,
CBOWCTBA U CIIOCOOBI X
nosydeHust. OakTopsl,
BIIMSIOIINE HA YCTOWINBOCTD
neH. [Ipumenenue nen /Cp/
9.3 Habyxanue u pacTBopeHue 10 TIK-4-31 TIK-4- J1.2 P21
BMC. Craguun HaOyxaHHs. Bl JI1.3J712.1
DaxTopsl, BIUAIOIINE HA 2.4
Ha0yXaHHE U paCTBOPEHUE 24
BMC. Hekoropsie cBoiicTBa
pactBopoB BMC.
INommanexrponutsl. Mukpo-
U MaKpOCTPYKTypa Oenxa.
Jenarypanus Oenka.
BricanuBanue, cxema
Kpoiita. I'enu u cTynHu.
Koarynsuuonssie u
KOHJIEHCAIIUOHHO-
KpHCTATN3aHOHHEIC
cTpykrypst /Cp/
9.4 Konrponbnas padorta 3. 2 OIIK-1-V1 J1.2 KM3
"Konnonanast xumusi. OIIK-1-B1 JI1.3J12.1
[ToBepxHOCTHOE SIBTICHUE U OIIK-5-31 TIK- J12.4
nuctiepcHsie cuctemsl" /Tlp/ 4-31 TIK-4-Y1 24
[1IK-4-B1
5. ®OHJl OHIEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHOM MOATOTOBKH
Kon KonTponsHoe TIposepsiembie
KM MepOTpUATHE HHIIKATOPbL Bompocs! 11t TOATOTOBKH
KOMITETEHIMH
KM1 KonrponsHas IK-4-31;11K-4- Tepmoxumust. TermoBsre 3¢ (eKTs XUMHUECKIX MTPOIECCOB. TeIoTs
pabota Nel. VI;IIK-4-B1;0I1K-5 |o06pa3zoBanus 1 cropaHusl BEIIECTB; TEIJIOTa pacTBOpeHus. 3akoH [ecca
Xumuueckast -31;0IIK-5-Y1;0I1K |u ero cnenctBus. Dueprus ['n06ca, cBOOOAHAS HEpTHs [ enbMrobia.
TEpMOANHAMUKA. -5-B1;0IIK-1- 3akoH AelcTByrOmUX Macc. KoHCTaHTa paBHOBECHS U CITOCOOBI ee
31;0IIK-1-Y1;0IIK- |Beipaxenus. [Ipunmun Jle [llarense-bpayna. YpaBHeHue H300apsl 1
1-B1 M30X0Pbl XUMUYECKOH peakinu BTopoii 3akoH TepMOAMHAMUKN. 3aKOH
I'enpu — JlanbroHa. 1-if 3akon Payns. . [Ipunnun Bant- Tododa.




KM2 KonrponbHas I1K-4-31;11K-4- CxopocTs xuMudeckoi peaxiyu. KoHCTaHTa CKOPOCTH XUMHUIECKOH
pabota Ne2. Y1;I1K-4-B1;0I1K-5 |peakiuu. MeTo/bl onpeAesieH sl MOpsiJIKa peakiuu. DJIeMEHTapHbIS
XuMuyeckas -31;0IIK-5-Y1;0I1K | MOHO-, OH- ¥ TPUMOJIEKYJISIPHBIE peaKIii. MeXaHn3M TOMOTEHHOTO H
KUHETHKA. -5-B1;0IIK-1- TeTepPOTeHHOr0 Katanu3a. @epMeHTaTUBHBIN KaTanu3 . CTerneHb
DNEKTPOXUMHUSL. 31;0I1K-1-Y1;0IIK- | nucconuanuu. PaBHoBecue B pacTBOPax dJIEKTPOJIUTOB.
1-B1 N3otonnueckuii ko3 durment Banr-T'opda u cTeneHs qucconmanum.
Ypasuenne Hepucra. CtannapTHbIE 37€KTPOJHBIEC TOTEHIHAIBL.
ITorenunomerpuyeckoe onpezaenenue pH pactBopos.
KM3 Konrponbnas [TK-4-31;11K-4- Knaccudukanus aucnepcHbix cucteM CriocoObl MOMyYeHHs U OYHCTKH
pabora Ne3. Y 1;IIK-4-B1;0OI1K-5 | aucnepcHbix cucteM. TepMorHaMUKa Mpoliecca ajicopOIuu.
Komnonmnas xumus. |-31;0I1K-5-Y1;0IIK | YpaBHenue agcop6Ormu ['m66ca. 3aBUCHMOCTH TIOBEPXHOCTHOTO
[ToBepxHOCTHOE -5-B1;0IIK-1- HaTskeHus oT koHueHTpauuu [IAB. Ypasuenue I1Iumkosckoro.
SIBJICHUE U 31;0I1K-1-Y1;0IIK- |IIpaBuio ypaBHUBaHHS OJspHOCTEH PeObnnaepa. MeTo s
JIACTIEPCHBIE 1-B1 onpezeNeHHs 3JIeKTPOKHHETHYECKOT0 ToTeHuana. [lopor koarynsauuu,
CUCTEMBI. 3aBUCHMOCTH KPUTHIECKOH KOHIICHTPAIINH 3JIEKTPOIIUTA OT pa3Mepa

3apsizia Koarynupymouiero noHa (npaswio Lynsue-Tapan).
Knaccudukarnus, criocoObl HOIydeHHs, CBOICTBA U IIPUMEHEHHE
nopomrkoB. Haromopomke. MeToIs! ycTaHOBICHHUS THITA SMYIBCHH.
ArperaTuBHast yCTOMYUBOCTH IMYAbcHi. CBOHCTBA IMyIBraTOPOB.
I'uapodunbHo- mumoduIbHEIH 6ananc. Ooparenue a3 IMyIbCHA.
Pazpymenue smynbcuid. [1ens! u razoBsie amMynscuu. CTpoeHUe TIeH,
CBOHCTBA M CIIOCOOBI MX MOITydeHHs. DaKTOPHI, BIUAIONIIE HA
yCcTON4MBOCTH NeH. [IpuMenenue nex.




KM4

3auer.

TIK-4-31;1TK-4-
V1;TIK-4-B1;011K-5
31;0I1K-5-V 1;0T1K
-5-B1;0I1K-1-
31;011K-1-Y 1;0TTK-
1-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 HACKHIIEHHOTO TIapa Haj pacTBopoM. [loHmKkenne
TeMIIepaTypbl 3aMep3aHusl U MOBBILIEHHE TEMIEPaTyphl KUIIEHHS
pacTBOpOB HeJeTyuux Beniects (2-i 3akoH Payns). OcMoTHueckoe
nasinenue pactBopoB. [Ipuanun Bant- T'odda. M3oTornueckue,
THIIOTOHUYECKUE U THIIEPTOHUYECKUE PACTBOPHI

P6 Camocrorstenbhas | [IK-4-31;1TK-4- Crioco0bl BbIpakeHHsI KOHLEHTPALlUU PacTBOPOB. . 3akoH ['eHpu —
pabota Ne3. Y1;IIK-4-B1 Janprona. 1-if 3akoH Payns. neansHble U HengeanbHbIE PaCTBOPHI.
TepmoanHaMudecka IIpunanun Bant- F'odda. M3oToHNIECKIe, THTTOTOHNYECKUE U
sI TEOPHUSL PAaCTBOPOB. THIIEPTOHUYECKHE PACTBOPBI.

P7 CamocTrosTenbHast [TK-4-31;11K-4- CxopocTh xumMuyeckoi peakuru. OCHOBHOW HMOCTYNIAT XUMUYECKON
pabora No4. V1;IIK-4-B1 kuHeTHKd. KOHCTaHTa CKOPOCTH XMMHUYECKoi peakinnu. Kunernueckoe
Xumuaeckast ypaBHEeHHE. MOJIEKyIIpHOCTD M MOPSA0K peakuur. OTHOCTOPOHHNE
KUHETHKA U KaTallu3 peakuuy HyJIeBOTo, IEPBOT0O U BTOPOro MopsakoB. Ilepuon

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

P8 [Ipakruyeckas [1K-4-31;I1K-4- [ToHsTHE KaTanmM3a 1 Katanu3aTopa. Kiraccupuranus KaTamuTHIeCKIX
pabota Ne4. V1;11K-4-B1 rporeccoB. MexaHu3M roMOreHHOTO U TeTepOTeHHOI0 KaTajaun3a.
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 [Ipakruyeckas [1K-4-B1 OnexrponuTsl. [nnore3a AppeHnyca 1 COBpeMEHHAst 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 CamocTrosTtenbHast OIIK-5-31;0I1K-5- | IloreHumomerpuueckoe onpesenenue pH pactBopos .
pabota Ne 6. VY 1;0IIK-5-B1;0IIK
DIeKTPOXUMHSI. -1-31;0IIK-1-

V1;0IIK-1-B1;I1IK-4
-31;ITK-4-Y 1;I11K-4-
B1

P12 CamocrosTenpHast [MK-4-B[;I1K-4-31 CriocoObl MOTy4eHNs U OYMCTKH JUCIIEPCHBIX CUCTEM
pabora No7.
HucnepcHbie
CHCTEMBI.

P13 [Ipakruyeckas [1K-4-31;I1K-4- TloBepxHOCTHOE HaTsAKEHUE, CUJIOBAs U SHEpreTHYecKas TPAaKTOBKU
pabota Neb. Y1;IIK-4-B1 AncopOuust Ha MoBepXHOCTH paszena daz. TepMonuHamuka mporecca
TepmoauHamuka agcopbrmu. YpaBHeHue ancopouun ['nb6ca. Opranndeckue
ITOBEPXHOCTHBIX MIOBEpXHOCTHO- akTHBHEIC BemecTna (ITAB). 3aBucnmocTs
SUICHUN. IIOBEPXHOCTHOI'O HaTsKEHUs OT KoHueHTpauuu ITAB. YpaBHenue

[[MumkoBckoro. [ToBepxHocTHast aktuBHOCTE. AnicopOuust [1AB u3
PacTBOPOB Ha MOBEPXHOCTHU TBEPJBIX Tell. [IpaBuiio ypaBHUBaHUS
nonsgpHocTer Pebmunepa




P14 CamocrosiTensHas I1K-4-31;11K-4- IIpaBuno ypaBHuBaHuUS noJsipHOCTEH PeOunaepa. YpaBHeHue
pabota Ne§. Y1;IIK-4-B1 agcop6umu ['ub6ca. Ypasuenue IIumkoBckoro.
TepmoauHamuka
MOBEPXHOCTHBIX
SITEHUI.

P15 [Tpakruueckas [TK-4-31;11K-4- JBoitHol anexrpuyeckuii cioit (IDC). [Ipuunnsl oopazoBanus J19C.
pabora Ne7. V1;IIK-4-B1 DJEeKTPONOBEPXHOCTHBIE SIBJIICHUS B IUCIIEPCHBIX CUCTEMAX.
DIeKTPONOBEPXHOCT DIeKTPOKMHETHUECKIE SBICHUS: MIEKTPO(opes, AIEKTPooCcMoc,

HBIE SIBIICHMUS. MOTEHIHANBI TEYEHHS U OCeNaHMs. DIEKTPOKUHETUUECKUN TTOTEeHLIUAT;
TpaHMLA CKOJIbXKEHUs. MeTobl onpeeNieHNs JJIeKTPOKMHETHYECKOTO
noTteHnuana. [Ipakrndaeckue NpHIIoKEHHUS HEKTPOKNHETHIECKAX
sineHnid. CTpoeHre MHULIEIIIB THAPO(GOOHOTO 3015t

P16 CamocrosTenpHas I1K-4-31;I1K-4- DNEeKTPOKUHETUYIECKII MOTEHIINAN; TPAHUIA CKOJIbKEHHS. MeTo bl
pabota Ne9. Y1;IIK-4-B1 OTpeeIICHHsI 3JICKTPOKHHETHUYECKOTO MOTEHIIHANIA.
DNEeKTPONOBEPXHOCT
HBIC SIBJICHHSI.

P17 IIpakruueckas ITK-4-31;11K-4- Y CcTONYMBOCTD NUCIEPCHBIX CUCTEM, €€ BUbL. DaKTOPBI arperaTuBHON
pabota Ne§. VYI;IIK-4-B1 yeroiunBoctu. Koarymsiuus 3omeit anexrponuramu. Ilopor koarynsnum,
YcToH4nBOCT 3aBHCHMOCTH KPUTHIECKON KOHIICHTPAIIMH JIEKTPOIIUTA OT pa3Mepa u
JIICTIEPCHBIX 3apsiyia Koarynupytomero nona (npaswio [lymsie-Tapan)

CHUCTEM.

P18 CamocTrosTenbHast [MK-4-31;I1K-4- ITopor koaryasiuu, 3aBUCUMOCTh KDUTUYECKON KOHLIEHTPAIUU
pabota Ne 10. Y1;IIK-4-B1 AJIEKTPOJIMTA OT pa3Mepa U 3apsi/ia KoaryJupyrollero HoHa (paBuio
Koarynsanus Hlymeme-Tapmm)
ruApohOOHBIX 301
JJIEKTPOIUTAMH.

P19 [Ipakruueckas [TK-4-31;11K-4- Asposzomu. Knaccugukanus, cnocoObl OTyUeHHS, ONTHYECKHUE,
pabota Ne9. V1;I1K-4-B1 3JIEKTPUYECKHE U MOJIEKY/ISIPHO-KUHETHYECKUE CBOMCTBA.

Adpo3sonu. IIpakruueckoe 3HageHHEe aspo3omneil. ITopomxu. Knaccupukarms,
crocoOb! OJTyYeHHUs1, CBOICTBA U TPUMEHEHHUE MTOPOLIKOB.
Hanonopomiku

P20 CamocTosTenbHast [1K-4-31;I1K-4- Knaccugukanus u cBoiictBa. MeTONbI yCTAHOBIICHHS THITA IMYIbCHH.
pabora Nel 1. VIL;IIK-4-B1 ArperatuBHasi ycTOMYMBOCTb 3MyJIbCUM. CBONUCTBA SMYJILIaTOPOB.
DMyIbCUU. TunpodunbHo- nunopunsHbIN Oananc. ObpameHue gpa3 SMyIbCHI.

Pazpymenue smynbcuid. [1ens! u razoBsie amMynscuu. CTpoeHUE TIEH,
CBOCTBA M CIIOCOOBI MX MOITydeHHs. DaKTOPHI, BIUAIONIIE HA
ycTOH4MUBOCTH NeH. [IpuMeneHue nex.

P21 CamocTrosTenbHast [TK-4-31;11K-4- Craaun HaOyxaHus. akTopsl, BIUSIOIIKE HA HAOyXaHHE U
pabora Nel2. Y1;1IK-4-B1 pactBopenre BMC. Hekoropsie cBoticTBa pactBopoB BMC.
Habyxanue u [MommanexrponuTbl. MUKpO- 1 MakpoCTpyKTypa Oernka. JleHatypamus
pactBoperue BMC. 6enxa. BreicanuBanue, cxema Kpoiita. I'emu u ctyaau. KoarynsuuoHHsle

1 KOHACHCAITMOHHO- KPUCTAJIN3aIIUOHHBIC CTPYKTYPBbI

5.3. OueHo4HbIe MaTEPHAJIBI, HCIOJIb3YeMble IUIA IK3aMeHa (onucaHue OMJIeToB, TECTOB H T.I1.)

DKk3aMeH Mo Kypcy He MPeayCMOTpPeH

5.4. MeToauka olleHKH OCBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

ITo xypcy npenycmMoTpeH 3auéT. Bo3MOXKHO poCcTaB/IeHHE OLEHKH 3a 3a4€T Ha OCHOBE OLIEHOK KOHTPOJIbHBIX MEPONPUATHUI

ceMecTpa.

Or1eHKa «OTIIMYHOY - 00YJaIOIINICS TOKA3BIBACT IITyOOKHE, HCUEPITHIBAIONIHE 3HAHHS B 00BEME ITPOHICHHO TPOrpaMMBHI,
YBEPEHHO AEHCTBYET 10 MPUMEHEHHIO MOTydeHHbBIX 3HAHHH Ha MPAaKTHKE, TPAMOTHO U JIOTHYECKU CTPOWHO M3JIaraeT MaTepuai npu
OTBeTe, yMeeT (pOpMyITUPOBATh BBIBObI U3 N3JI0KEHHOTO TEOPETHUECKOr0 MaTepHaa, 3HaeT AOMOJIHUTENBHO PEKOMEH I0BaHHYIO

JATEpaTypy.

Or1eHKa «XOpOIIO» - 00YUIAIOMINICS TOKAa3bIBACT TBEP/IBIC U JOCTATOYHO MOTHBIC 3HAHHUA B 00BEME IIPOHICHHO MPOrpaMMBl,
JIOIyCKaeT He3HaYUTeIbHbIE OIIUOKH MPHU OCBEIICHUH 33JaHHBIX BOIPOCOB, IPAaBUIBHO JEHCTBYET IO MIPUMEHEHUIO 3HaHUH Ha

ITPAaKTUKE, 4€TKO H3J1araet Matepual.

O1eHKa «YTOBIETBOPUTEIHLHOY» - O0YJAIOIINIACS MOKAa3hIBACT 3HAHUS B 00BbEME TIPOIICHHON MPOTPaMMBl, OTBETHI M3J1araeT XOTs U C
OImMOKaMH, HO YBEPEHHO MCTIPABIIIEMBIME MOCTE JONOTHUTENBHBIX U HABOASAIIMX BOIPOCOB, MPABUIBHO JEHCTBYET MO
MPUMEHEHHIO 3HAHUH Ha TPaKTHKE;
O1eHKa «HEYIOBICTBOPUTEIHHOY - 00YJIAFONIHIACS JOIMYCKAeT IpyObIe OIIMOKH B OTBETE, HE IIOHUMAET CYIITHOCTH M3JIaraéMoro
BOIIPOCA, HE YMEET MPUMEHATh 3HAHUS Ha IPAKTHKE, AT HEMOJTHBIE OTBETHl Ha JOTIOJTHUTENBHBIE X HABOMSIIIE BOIIPOCHL.
OrneHka «HesBKay — 00yJaronuiicss Ha 3a4€T C OLIEHKON He SBUIICS.

6. YA EBHO-METOANYECKOE U UHO®POPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JMTepaTypa




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.1 |bynmunoposal'. B, Dusngeckas XUMUs: yaeOHoe OnexrpoHHas GHOIMOTEKA Kasanb: Kazanckuii Hay4HO-
Tansmernuaos 0. I'., |mocobue HCCIEIOBATEIbCKUI
Spomesckas X. M., TEXHOJIOTMYECKUI
Bapabanos B. II. yauBepcuter (KHUTY), 2012

JI1.2 | ®panuesa H., Konnouanas xumust: yae6HOe DnexkrpoHHas OubIMOTEKA Crasponosib: [IAPAIPAD,
Pomanenko E., rnmocooue 2012
besruna 1O.,

Bonocosa E.

JI1.3 | Kpyrmsxos I1. M., ®duznyeckas U KOJUTOUIHAS bubimorexa MUCuC M.: Beicu. mik., 2007
Xackosa T. H. XUMHS: yae0. Tocooue

JI1.4 | Pycuxuna JI. I1., XuMu4decKkass KHHETHKA. Bubmmorexa MUCuC M.: U3g-Bo MITY, 2008
T'oxxkaes M. b. XUMUYECKOE PAaBHOBECHE:

y4e0. mocodme AT CTY/. BCeX
crer.

JI1.5 | Angpees JI. A., dusnueckas xumus: Pasz.: bubmunorexa MUCuC M.: Yueba, 1998

Hogukosa E. A, Onekrpoxumusi: Meroz.
Maimoruna I'. JI., yKa3aHUsl 110 BBIIOJIHEHHIO
Boxmreiin b. C. JIOM. 3aJJaHus JUIs CTYA. CIIEL.

090300, 110200, 110500,
111000, 330100, 330200
JI1.6 |Hosukos E. A, Konnonngnas xumus. bu6imorexa MUCuC M.: Uzn-so MUCucC, 2011
®ponos I'. A. JucnepcHbie CUCTEMBI U
YaCTHUIIBL: KypC JEKIHiA: yuel.
nocoOue 1Uis CTy[. By30B,
00yu. mmo Hamp. 150100 -
Mertamryprus u 150700 -
®Puznyeckoe
MaTepHaOBeICHUE
6.1.2. Jlono/HUTE/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3narenbcTBO, rox
JI2.1 |Tep3uan T. B. dusnueckas 1 KOJUIOUHAs OnexrpoHHas 6uOIMoTEKA ExatepunOypr: M3naTenscTBo
XUMHUSL: yueOHoe mocoOue VYpanbckoro yHUBEpCUTETA,
2012

JI2.2 |bymunopoBaI'. B, DJIeKTPONUTHL: yaeObHOoe OnexrpoHHas GHOIMOTEKA Kazanb: Kazanckuit Hay4qHO-
Tanmsmerauuos 10. I'., |mocobue HCCJIEIOBATEIbCKAN
Spomesckas X. M., TEXHOJIOTMYECKUI
Bbapabanos B. II. yausepcuter (KHUTY), 2014

JI2.3 | CenuBanosa H. M., dusngeckas XUMUS: yaeOHOe OnexrpoHHas 6nbnmoTexa Kazanb: Kazanckuil Hay4HO-
TTaBanuenxo JI. A., rnocooue HCCIIEI0BATEIbCKAN
BymunoposaI'. B., TEXHOJIOTHYECKUI
IIpockypuna B. E., yauBepcuter (KHUTY), 2016
TlansimernuaoB O. T

JI2.4 | Yypbaxkos B. ®. Konnounnasa xumust. Koncnexr | budnunorexka MUCuC M.: Uzn-Bo MITY, 1998

JIEKIHHA
JI2.5 |Mamoruna I. J1., ®dusnyeckas xumus. Pas. bubiaroreka MUCuC M.: Vueba, 1987

Mumnaes 1O. A.,
Mumnaes 1O. A

Kommonanas xumust.
[ToBepXHOCTHBIC SBICHUSA:
KypcC JIEKIHN 115
cryn.cren.0401, 0402, 0403,
0404

6.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubanoreka

I/I3I[8.TCJ'ILCTBO, ronq




ABTOPEBI, COCTaBUTEIHN 3armaBue

Bubanoreka W3naTenbcTBO, roj

JI3.1 | Henucosa O. A. Ousuka: Pa3znensl «MexaHuka. | DneKTpoHHas OubanoTeka Ya: Vpumckuii
MornekynsipHast pu3HKa. rOCYIapCTBEHHBIH
TepmoarHaMuKa» (OpraHU3anN YHUBEPCUTET YKOHOMUKH H
s CAMOCTOSITENBHOH paboTHI cepsuca, 2014
CTYZIEHTOB): y4eOHO-
METOHYECKOe ocoone
JI3.2 | Bynunoposa . B., PactBopsI 251eKTpOTUTOB: DneKTpoHHAs OUOIUOTEKA Kazanb: Kazanckuit HayuHo-
Pomanosa K. A, XapaKTepUCTUKH, CBOMCTBA, HCCIICIOBATEIIhCKAM
Tansmernunos 0. T'. 3aKOHBI: y4e0HO-METOJMUECKOE TEXHOJOTMYSCKUI
nocobue yauBepcuter (KHUTY), 2017
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
Jlapuuera, B.C. XuMudeckas TepMOAMHAMHUKA http://biblioclub.ru/index.php?page=book&id=481564
np | IEKTPOHHOE yaebHoe mocodue / B.C. Jlapuuesa, T.A.
Jlapuues. — Kemeposo : Kemeposckuii
rocylapcTBeHHbINH yHuBepcuret, 2015. — 240 c.
DJIEKTPOXUMHS U XUMHYECKasi KHHETHKA : yIeOHOe http://biblioclub.ru/index.php?page=book&id=427844
nocobue / I'.B. Bymunoposa, FO.I'. l'ansMeTiuHOB,
X.M. Spomesckas, B.I1. Bapabanos ; MunncrepcTso
oOpa3oBanus u Hayku Poccun, @enepanbHoe
roCyJapcTBEHHOE OFOJKETHOE 00pa30oBaTebHOEe
22 YIpEXICHNE BBICIIETO MPOECCHOHATEHOTO
obpa3oBanus «KazaHckuil HalIMOHATBHBII
HCCIICIOBATEILCKUI TEXHOIOTUIECKUI YHUBEPCHTETY.
— Kazanb : Kazanckuii HayuyHO-HCcCIe10BaTENbCKUI
texHosorndeckuit yausepcurer (KHUTY), 2014. —
371c.
T'onuapos, C.A. Tepmoaunamuka : yaeOHuk / C.A. http://biblioclub.ru/index.php?page=book&id=83663
3 T'onuapos. — 2-e uzna., crep. — Mocksa : MockoBckuit
rOCYZlapCTBEHHBIN IrOpHBIN yHUBepcuTeT, 2002. — 439
c.
Kyxymxuna, .M. KomtongHast xumus : yueOHOe http://biblioclub.ru/index.php?page=book&id=232755
4 nocobue / N.W. Kykymkuna, A.}O. MutpodaHos. —
Kemeposo : KemepoBckuil rocynapcTBEHHBIH
yHuBepcuret, 2010. — 216 c.
6.3 IlepeyeHb MPOrpaMMHOro odecnedeHust
i JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.2 | ESET NOD32 Antivirus
I1.3 |Kaspersky Endpoint Security
1.4 | Win Pro 10 32-bit/64-bit
I1.5 | Microsoft Office
I1.6 [MS Teams
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE )KyPHAJbl U CTAThU:
N.2 |— HayuHnas snekrponnas oubmuoreka eLIBRARY https://elibrary.ru/
N.3 |— IonHOTeKcTOBBIE AEeT0OBBIC MyONMKaU HHYOPMATeHTCTB U Ipecchl o 53 orpacisam https://polpred.com/news
U.4 |HWuoctpannbie 6a3bl maHHBIX (moctyn ¢ IP agpecoB MUCuC):
.5 |— ananuTtnyeckas 6aza (naaekcsl nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananmTHyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— Hayunsle )xypHaisI m3naTenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenne OcuHarenne
b-416 VY4eOHBIIT KOMIDIEKC TI0 CTPYKTYPHOH | IpOEKTOp;  9KpaH;  MapKepHas  JOCKa;  KOMIIbIOTEp
IWaTHOCTHKE ¥  MaTepHaJoBequecKol | mperonaBaternst; Mmukpockorm Carl Zeiss Axio Scope Al,

OKCIIEPTU3C HEOPraHMYCCKUX MaTECpraaIoB
METOJIaMHU ONITHYECKOM MUKPOCKOITHH:

KOMITBIOTEpHBI K1acc Ha 12 KOMIBIOTEPOB,
yueOHOI Mebenn

KOMILICKT




b-420

VY4eOHBIIT KOMIDIEKC TIO0 CTPYKTYPHOIt
JUATHOCTUKE U MaTepUaioBeIYeCKOU
9KCHEepPTU3e HEOPTraHHUECKHX MaTepHaIoB
METOJAMU  ONTUYECKOH  MHKPOCKOIHH.
MUKpOCKOIHBIN 3all:

MIPOEKTOp; MYNBTHMEIUHHAs IOCKAa; MapKepHas IOCKa,
JIOKYMEHT-KaMepa; KOMIIBIOTEP IIperoaBaTes;
MUKpPOCKOTIBI ~ MeTayuiorpaduueckue 11 mT., KOMILIEKT
y4aeOHON MeOemH

b-429

VY4eOHBIII KOMIUIEKC 110 HCCIICAOBAaHHIO
(GU3UYECKUX  CBOWCTBH M JKCIIEPTH3E
MaTepuagoB C OCOOBIMH  (H3UIECKUMH
CBOMCTBaMM:

NIPOEKTOp; MyJAbTHUMEAUNHAs [OCKa;, MapKepHas Jl0CKa,
JIOKYMEHT-KaMepa; KOMIIBIOTEPHBIM Kiacc Ha 6 CTYAEHTOB U
npenofaBarens (7 ~ KOMIBIOTEPOB);  YCTAaHOBKa ISt
U3MEPEHHUs] MAarHUTHBIX XapaKTepPUCTHK; YCTAHOBKA ISt
ompefeneHus IoTepb Ha nepemarHnuuBanue MK-403;
MarHUTHOM3MepHTeNnbHas ycraHoBka MK-33; crenng mis
HU3MEpEeHUst YIAETBHOTO 3NEKTPOCONPOTUBIICHHUS;
IUJIaTOMETp; TBepHoMeTp o PoxBemty; KOMIUICKT ydeOHOI

mebenu

UuransHbiii 3a1 Ne4 (B) KOMIUICKT ~y4eOHOW MmeOenn Ha
KOMITBIOTEPHI
JOCTYIOM B 9JIEKTPOHHYIO

00pa3oBaTENbHYIO CPEIy YHUBEPCHUTETA

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS

ITpaxTHueckue 3aHATHS HALEIEHB] Ha U3y4eHUE CTYICHTaMH OOIINX BONPOCOB Kypca "OCHOBBI (PM3HIECKOH U KOJIIOMIHON
XumMun'".

IIpoBeneHue ayqUTOPHBIX 3aHATHII IPEAyCMAaTPUBAET UCTIOIH30BAHNE B yI€OHOM KypCce aKTHBHBIX M HHTEPAKTUBHBIX TEXHOIOTHH!
- IPOBECHHE JIEKIUH C UCIOJIb30BAaHUEM HHTEPAKTUBHBIX M MyIBTHMEANIHBIX TEXHOIOTHH (pe3eHTanus B popmare MS
PowerPoint);

- HCTIOJIL30BaHME NIPH TIPOBEICHNH 3aHATHH CHEHATH3NPOBAHHOM Ta00paTOPHH ¢ BO3MOXKHOCTBIO IIPOBE/ICHNUS 3aHATHIA B
WHTEPaKTUBHOH (opme;

- UCIIOJIb30BaHNUE TIPH TIPOBEACHNH 3aHATHIH aKTHBHBIX (popM 00ydeHHs - yueOHBIX BUICOMaTEPHAIIOB.

JlucriinHa OTHOCHUTCS K OCHOBOIIOJIATAIONIMM 1 TPEOyeT 3HAUNTENBHOT0 00hEMa CaMOCTOSATEIEHON paboTHI.

OtaenbHBIE yaeOHbBIE BOIPOCH BBIHOCATCS HA CAMOCTOSATEIBHYIO IPOPabOTKY U KOHTPOIUPYIOTCS OCPEACTBOM TEKYIIeH
aTTeCcTalllu.

ITpu 3TOM OpraHU3yOTCS IPYNIOBBIE ¥ MHIUBUYaIbHbIE KOHCYAbTALUY.

KagecTBeHHOE OCBOCHNE MUCITUILUIMHEI BO3MOKHO TOJIBKO MIPH CHCTEMATHYECKOH CaMOCTOATEIEHON paboTe, 9To oA KIBACTCS
CUCTEMOH TEKYILEH U pyOex HOH aTTecTaluu.

B cBs31 ¢ ucnonp3oBaHle BO BpEMS 3aHATHH MyIbTHMEIUIHBIX TEXHOIOTUH IS TPOBENECHHS MPAKTUUECKUX 3aHATHI TpedyeTcs
CHELUAIN3UPOBaHHAs MyJIbTUMEAUNHAS ayJUTOPUS C BO3MOXKHOCTBIO II0Ka3a BUJIEOMATEPUANIOB C ayAUOCOIPOBOXKIEHUEM U
JOCTYyIIOM K cett IHTepHeT. AyTuTOpHs BEIOHPAETCs B 3aBUCHMOCTH OT KOJIMYECTBA CTYACHTOB, H3YYAOMINX B TEKYIIEM CEMEeCTpe
JAHHYIO JUCLUILUINHY, TIPH YUCIEHHOCTH CTyAeHTOB 10 30 denoBek pekoMeHayeTcs ayautopus b-416, mpu uncinennoctu Menee 14
yenoBek - b-429.

20 paboumx MecT,
¢ moakIoYeHHeM K cetn «MHTepHeT» U
uH(pOPMALHOHHO-




