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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

yriayOneHue W pacliMpeHde XUMHYECKHMX 3HAHWM, MOJTYyYEHHBIX NpU W3ydYeHHH OOIed W
OpPraHMYeCKON XUMHHM, Pa3BUTHE HABBIKOB MPAKTUYECKOIO MPUMEHEHUs 3HAHUHM B MOCIEAYIOIIEN
CaMOCTOATENIBHOU AEATEIbHOCTU

3anauv N3yyeHus TUCIUILIMHBL:

-U3y4YeHHe OCHOB (PU3UYECKON XUMUHU U (DUBMKO-XUMHUYECKOW METOOJOTMH HCC/IeIOBaHUIA B
T'OPHO-O0OBIBAOIIEH OTPACIIH;

-00y4yeHre OCHOBHBIM TMOAXOJaM XMMHYECKOH TEPMOIMHAMUKH, (ha30BBIM U XUMUYECKOM
pPaBHOBECHSIM, CBOMCTBAM PAaCTBOPOB HEJJIEKTPOJIUTOB U 3JIEKTPOIUTOB, XUMUUECKOW KMHETHKE U
KaTajm3y, JeKTPOXUMUIECKMM TPOLIECCaM M TIOBEPXHOCTHBIM SIBJICHUSIM;

CTUMYJIMPOBAaHWE Pa3BUTHs TPOYHOW Oa3bl JUIsi caMOOOpa30BaHUS WM CBS3M HM3yUYCHHOTO
Marepuaia o pU3MIeCKOl XUMUH C 0OOTaIIEHUEM MOJIE3HBIX UCKOMTAEMbIX.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

HuctrmHa B1.0.38 «®usnyeckas XMMuUs» BXOJUT B OJIOK 00513aTeIbHBIX YIEOHBIX TUCIUTUINH
0a30BOM YacTH IMKJIAa 00pa3oBaTeNbHOW TpPOrpaMMbl W TIpeJHa3HAYeHa [UIsi TOATOTOBKH
BBICOKOKBAJIM(PMIIMPOBAHHBIX ~ CHELIMAINACTOB C  Pa3BUTBIM  MBIIUIEHHEM, B TOM YHUCIE
€CTeCTBEHHOHAYYHOM HarpaBieHHOCTH. [l ocBoeHuss mporpammbl 1o auctuiimde b1.0.38
«Pu3nyeckass XUMHUsA» CTYAEHT JIO0JDKEH MMeTh 0a30BYI0 MOAroToBKY no aucuumivHam b1.0.13
«Xumus», b1.0.12 «®Puzuka» 51.0.11 «Beiciias matemaruka», b1.0.20 «MarepuanoBeienre» B
oObeme mnporpaMMbel BY3a M OfHOMMEHHBIM TUCLMIUIMHAM B 00beMe 001eoOpa3oBaTesIbHOM
nporpamMmsbl. JIMCIMITIMHA SIBJISIETCSI OCHOBOM JJIsl YCHEIIHOro ocBoeHus aucuuiuiiH b1.B.04
«['uppomeramnypruyeckasi rmnepepaboTKa MHUHEpaJbHOTO Chipbsi», bB1.B.07 «TexHonorus
oOoralieHns MMoJIe3HbIX UcKomaeMbix», b1.B.08 «®ioramonnsie MeToasl oodoramenus», b1.B.14
«TexHomornueckass MuHepaiorus», bl1.B.JIB.01.1 «OcnoBbl Mmetasnyprun», b1.B.JIB.01.2
«Metaiutyprus uBeTHbIX MeTa/uoB». Jucuuruimba b1.0.38 «®usnyeckas Xxumusi» usydaercs Ha 4
Kypce B 7 cemecTpe

1.3. O6beM AuUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYA0€MKOCTH BCeX BH/I0B YueOHOM
padoThI
OO0mas TpygoeMKOCTh JTUCIAIUTMHBL (MOJIYJIsI) cocTaBisieT 3 3aueTHHIX(bie) eauHuIl(br), 108
YacoB.

Buanl 3agatuii Cemectp 7 Bcero yacos
OO11ast TpyI0EMKOCTb 108
AyJIUTOpHBIE 3aHATUA, B T.4. 51 51

Jleximonnsie (JIK) 17 17




[IpakTrueckue (CeMUHAPCKUE) 34
(I13, C3)

34

Jlabopatopusie (JIP) 0

CamocrosiTesbHas padoTa 57
cryaenroB (CPC)

57

dopma mpoMeRyTOUHOU 3auer
aTTecTallvu B CEMeCTpe

Kypcosas padota (KypcoBoi
npoekT) (KP, KII)

2. I[lepeyeHs MUIAHUPYEMbIX Pe3yJbTATOB 00YUeHUsI 10 JUCIHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH pe3yJbTaTaMH 0CBOEHHs 00pPa30BaTeJbHOIl IPOrpamMMbl

[Tnanupyemble pe3ybTaThl OCBOEHUSI 00pa30BaTeILHON

[1naHupyemble pe3yabTaThl

IIPOrpaMMBbl 00y4eHHsI IO JUCIUTUIIHE
Kon u WHauKaTOphl 1OCTUAKEHUSA JlecKpUnTOpBL: 3HAHUS, YMEHUS,
HalIMEHOBaHUE KOMIIETEHLIMH, (POpMUPYEMBIE B HaBBIKY U (WJIM) OIBIT JEATEIbHOCTH
KOMIIETEeHLIUU PaMKax JUCLMITTUHBI
OIIK-4 OIIK-4.2. Mcnonb3yeT OCHOBHBIE 3HaTh: 3aKOHBI (PUBNYECKON XUMUH

3aKOHBI T€0JIOTUYECKUX
€CTeCTBEHHOHAYYHBIX AUCIUILIUH,
MIpY peIeHnHd 3a/1a4 10
PalMOHATIBHOMY M KOMILJIEKCHOMY
MCII0JIb30BAaHUIO 3a11aCOB MOJIE3HbIX
HCKOITaeMbIX

1151 OObSICHEHHUsI CTPOSHHS,
XMUMHYECKOTO 1 MUHEPAJIbHOTO
COCTaBa 36MHOH KOpBHI,
Moposornueckux ocoOeHHOCTe! 1
IeHETUYECKUX TUIIOB
MECTOPOXJEHUI TBEPbIX MMOJIE3HBIX
VICKOIIa€MBIX.

YMeTb: NPUMEHSATh 3aKOHBI
(puznyeckONXUMUNIIAOOBSACHEHU S
CTPOEHM S, XUMUUYECKOTO U
MUHEPATBbHOTO COCTaBa 3eMHOMN
KOpPBI, MOP(OJIOTUIECKUX
0COOEHHOCTEN U F€HETUUECKUX
TUIIOB MECTOPOKIECHUIN TBEPIBIX
MOJIE3HBIX UCKOIAEMBIX.

Brnanets: HaBbIKAaMKM CaMOpa3BUTHS U
CaMO-COBEPILIEHCTBOBaHUS B chepe:
QITOPUTMOM U HaBBIKAMU
HUCHOJIb30BaHUS 3aKOHOB
(puznyeckONXUMUNIIAOOBSACHEHU S
CTPOEHM S, XUMUUYECKOTO U
MUHEpPATbHOTO  COCTaBa  3€MHOM




KOPBI, MOP(OJOTHUYECKUX
0COOEHHOCTEN U T€HETHUECKUX
THUIIOB MECTOPOXKIEHHUIA TBEPIbIX
T10JIC3HBIX UCKOIIACMBIX.

OIIK-18

OIIK-18.1. 3HaeT TEeXHOJIOTHIO
NPOBE/ICHUsT TUTIOBBIX
9KCTIEPUMEHTOB Ha CTaHJAPTHOM
000pyI0BaHUM B J1TaOOPATOPUU U HA
IPOM3BOJICTBE

3HaTh: HEOOXOAUMOCTD
poheCCUOHAILHOTO Pa3BUTHUS B
00JIACTH: TEXHOJIOTHUSI TIPOBEACHUS
THUITOBBIX 9KCIIEPUMEHTOB Ha
CTaHJApPTHOM 0OOpPYIOBAaHHUU B
J1a00paTOpHU M Ha MPOU3BOJICTBE.

VYMeTh: pa3BUBATh CBOIO
KBATM(PUKAIHIO B TPYIIIE
UCTIOJTHUTEIeBOOIaCTU:00padoTKA
pe3yJIbTaTOB HAyYHO-
UCCIIEIOBATEILCKON eSITEIbHOCTH,
UCTIONb3YsI CTaH/IapTHOE
o0opyioBaHue, NpuOOpHI U
MaTepHabl.

Brianers: Biagers:
CaMOpa3BUTHS U
CaMO-COBEPIIIEHCTBOBaHUS B chepe:
TEXHUKAa KCINEPUMEHTUPOBAHUS C
MCTOJIb30BaHUEM TTAKETOB TIPOrpaMM
Y CTAH/IAPTHOTO 0OOPYJOBaAHUSI.

HaBbIKaMU

IK-1

[IK-1.1. 3Haer meToapl aHAIM3A
UH(OPMAIIUH 110 TEXHOJIOTUYECKUM
nporeccam 1 padoTe TeXHUUECKUX
YCTPOWCTB B TOPHOU
IPOMBIIIEHHOCTH

3HaTh: HEOOXOIUMOCTh
po(eCcCUOHAILHOTO Pa3BUTHS B
obsactu:

(PU3MKO-XUMHYECKHE METO I
aHaym3a MH(GOPMaLUH 110
TEXHOJIOTMUECKHM IPOIIeccaM 1
paboTe TEXHUYECKUX YCTPOWCTB B
T'OPHO IPOMBIIIUIEHHOCTH.

YMeTb: pa3BUBaTh CBOIO
KBTM(UKAIMIO B TPYIIIe
UCIIOJIHUTEJIel B 00acTu:
IJITAHUPOBAHUE U MPOBEJICHUE
HEOOXOIUMBIX (PU3UKO-
XUMUYECKUX IKCIIEPUMEHTOB,
00paboTKa, B TOM YHCJIe C
MCIOJIb30BAHUEM MPUKJIATHBIX
MPOrPaMMHBIX POJYKTOB,
MHTEpIIpETALUs Pe3yIbTaTOB U
(popmyMpoOBKa COOTBETCTBYIOIINX
BBIBOJIOB.




Bragets: HaBbIKaMM caMOpa3BUTHUSA U
CaMOCOBEpILIEHCTBOBaHUS B cepe:
CMOCOOHOCTD UCIIOJIb30BaTh (PU3HUKO-
XUMUYECKUI anmnapaT Jisl pelieHus
pacyETHO-aHAIMTUYECKUX 3a]a4,
BO3HUKAIOIMX B XO€
Ipo(PeCcCUOHAIBHOM AEATEIbHOCTH.

3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeapl JUCHUILIMHLI 4 BHBI 3aHATHH

3.1 CTpykTypa Qi CHMILIAHBI 1J1s1 0YHOI (hopMBbI 00yUYeHusI

Moayns | Homep |HaummenoBanue Tembl paznena Bcero | Aymurtopusr | C
pazznena pazznena 4yacoB | e 3aHsATHA P
C
JU |11 [ JI
K |3 [P
(C
3)
1 1.1 Tepmoaunamu OCHOBHBIE TTOHATHUS 26 4 |8 |0 |14
Ka XUMHUYECKON
TepMmoanHamMuku. Hauana
TEPMO/IMHAMUKHU.
Tepmoxumus.
TepMmoauHamMuyeckue
MOTEHIINAJIBI U UX
PaKTUYECKOE
MpUMEHEHHE.
2 2.1 dazoBbie U XVMHUYECKOE pAaBHOBECHE. 26 4 |8 [0 (14
XMUMUYECKOe dazoBbie paBHOBECHS.
PaBHOBECHS. TepmoanHamuka
PactBopbl pacTBOPOB
3 3.1 XuMHUuecKas 3aKOHOMEPHOCTH 26 4 |8 [0 (14
KUHETHKA MPOTEKAHUS TPOCTHIX U
CJIOXKHBIX PEaKIIHIA.
['oMoreHHbIi KaTamus.
['eTeporeHHblil KaTaau3
4 4.1 DNEKTPOXUMUSA DJIEKTPOJIUATH U 30 5 [10 [0 |15
u 3JIEKTPOIPOBOAHOCTb.
MOBEPXHOCTHBI DNEeKTPOAHBIE
€ sIBJICHUsI MOTEHIIAJIBI U
raJlbBAHUYECKUI 37IeMEHT.
[ToBepxHOCTHOE
HATS)KEHUE U aicopOoLus.




Hroro

108 17 (34 | 0 |57
3.2. Conep:xkanue pa3jaesioB JUCHUILINHBI
3.2.1. JIekinoHHbBIE 3aHATHA, COJEPIKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.1 OcHoBHBbIE [Ipenmer u 3agaun (pU3MYECKON XUMUU. 2
MOHSITUS TepmoarHaMUUecKasi CUCTEMa, ee
XUMHUYECKOW Te | TuIlbl. Bujibl SHEPruM M UX KauecTBo,
PMOJVHAMUKH. OTJINYUTENIbHbIE OCOOEHHOCTH.
Hauana Tepmo Temneparypa 1 neppoe Hayajio
AUHAMUKU. tepmoauHamuku. [IepBoe Havano
Tepmoxumusi. TEPMOJIMHAMUKU U €r0 MPUJI0KEHHE.
Tepmoxumus. 3akoH ['ecca u ero
CIIEACTBUSA
1.1 Hauana Tepmo Bropoii u TpeTuii Hauana 2
auHamuku. Tep TEePMOJIMHAMUKU. DHTPOIIUS U ee
MOJMHAMMYECK CTaTUCTUYECKOE TOJIKOBAHUE.
Ue MOTEeHIIUAIIbI HanpaeneHHOCTh Mpo11eccoB B
U UX npupoae. Huxin Camm Kapno. K. .
MPAKTUYECKOe TeruioBo mMamuHbl. CBOOOJHbIE
MIpUMEHEHHE. sHeprun ['m66ca u I'enpMrosnsiia.
CamMonpoun3BOJIbHbBIE U
HECaMOMPOU3BOJIbHbIE ITPOLIECCHI.
2 2.1 dazoBble U XUMHUYECKOE PABHOBECUE M KOHCTAHTA 2
XUMUYECKOE XMMHUUYECKOTO PABHOBECHS.
paBHOBECHS. XUMUAYECKUH MOTEHIAI. Y CIIOBUE
TEPMOIMHAMUYECKOTO paBHOBECHSI.
Y paBraenus nzodapel Bant-I'odda,
n3oxopsl Bant-I'opda, 3akoHa
aeucTByIoIMX Macc. CBSI3b KOHCTaHTBI
XMMHMUYECKOTO PABHOBECHS U U3MEHEHUS
cBOOOIHOM Hepruu ['mdoca
(xumuueckoro cpojcTsa). Paza,
COCTABJISIIOIIAs] CUCTEMBI, KOMITIOHEHT,
creneHs cBoOopl. [TpaBuiio a3
I'n66ca. I[MpaBwiio ¢as
['u66ca.Y paBuenue Knaysuyca-
Knanefipona. /Inarpamma coctosiHus
Boibl. PazoBeie nepexosl. Iuarpammsl
IUIaBKOCTH. TepMUYEeCKUil aHaIu3.
2.1 TepmoguHamu PacTBOpHI U MX KOJJIMTaTUBHBIE 2
Ka pacTBOPOB cBoiicTBa. [loHMXKeHre TeMIepaTypsl
3aMep3aHusl U MOBBIIIEHUE




TeMIIEPATypbl KUIIEHUs1 pa30aBIE€HHBIX
PacTBOPOB HEINEKTPOJIUTOB.
Kpuockomnus u 30yjummockonus. 3akoH
Payns. Inarpammel kunenus. [lepBbiii
1 BTOpOH 3akoHbl KOoHOBasOBA.
DKCTpakUMs. 3aKOH pacipelesIeHUs
Hepucra-Iunosa. ITpaBuio peryara.

3.1

3aKOHOMEpPHOC
TH NPOTEKAHUS
MPOCTHIX U
CJIOKHBIX
peaxiui.

[MTopsAaoK ¥ MOJIEKYJIIPHOCTb
XAMHUYECKUX PeakIuidi. 3aKOH
aercTBylommx mMacc. Ilpoctsie u
CJIOkHBIE peakiyu. KoHcTaHThI
CKOPOCTH JJIs1 peaklii HyJIeBOro,
MIepBOTO, BTOPOTO M 00JIee BHICOKUX
nopsakoB. [Ipasuno Baur-T'odga.
Temniepatypabiid KO3hPUITUESHT.
3aBUCHMOCTb CKOPOCTH PEAKIIUU OT
TEMITEPATyPhl U SHEPTUsI aKTHBALIUH.

3.1

['omoreHHbI1
KaTauus.

I'ereporenHbI

KaTaau3

SIBneHue Karanusa B IpUpoje U

npombliuieHHOCTH. KaTamizatopst
KUAKUE, METATUYECKUE U
HaHECEHHbIe, COBPEMEHHBIE TPEH/IBL.
Bujipl roMoreHHoOro Katanamsa:

(bepMeHTATUBHBINA, OKUCIIUTEIBHO-

BOCCTQHOBUTEJIbHBII, KUCIOTHO-
OCHOBHOU (OOITHIA U Crielu(PUIECcKuit).
['eTeporeHHblil KaTaau3 U ero OCHOBHbIE
craguu. CKOpoCTh KaTAJIMTUYECKOW
peakluu U ypaBHeHue Muxasiuca-
Mentena. Teopust KUCIOTHO-OCHOBHOTO
KaTtajiusa.

4.1

DJIEKTPOJIATHI
1 3JIEKTPOIIPOB
OJTHOCTb.
DJIEKTPOJIHbIE
MOTEHIUATIBI U
rajJbBaHUYEeCKU
1 3JIEMEHT.

DJIEKTPONPOBOIHOCTb PACTBOPOB
3JIEKTPOJIUTOB, TIOHATHE YISIbHOU U
SKBUBAJICHTHOM JIEKTPOIPOBOJIHOCTH.
3aBUCUMOCTD JIEKTPOMPOBOIHOCTU OT
pa3nuyHbIX (pakTOpoB. [10gBUAKHOCTD,
CKOPOCTh JIBUJKEHHSI MOHOB, YKCJIa
nepeHoca. ['uapaTaiyisi HOHOB.
Konpgykromerpus,
KOHJYKTOMETPUYECKOE
TUTPOBaHUE. DJICKTPOTHBIE MOTEHITAIIBI
Y 3JIEKTPOABUKYILKE CHIIbL. [TprinHbL
BO3HMKHOBEHUS JBOMHOIO
anekTpuueckoro cios (I9C) Ha
I'PaHUIIE JIEKTPO]I — PACTBOP.
N3mepeHue nNoTeHuranos, ypaBHEHUE
HepHncra, cranmapTHbie 371€KTPOJHbIE

MOTEeHUMAaNbl. THUITbI 3JIEKTPOAOB U




001acTH UX MpUMeHeHs1. XUMUYEeCKue
rajbBaHM4YeCKUe IS,
I'ampBaHmyeckuii 3neMenT JlaHnas-

SAxoou.
4.1 [ToBepxHOocTHO |ITOBEepXHOCTHBIC SIBJICHUSI U aJICOPOLIHSL. 2
€ HaTsKEeHUe U N3mepeHne noBepXHOCTHOTO
asIcopOoIHsl. HATSKEHUs U ero poJjib B IPUPOJIE U
TeXHHUKe. AJICOpPOIMs Ha TpaHULIe
pacTBOp — nap. AICopOIMst Ha rpaHHIIe
TBepaoe Teso-ra3. Teopun AncopOuyu
(JIearmropa, I[Monsuu, @peiinamxa).
AncopOuus Ha TpaHuLle TBEPAOE TEJO —
pacTBop.
3.2.2. IlpakTHYecKue 3aHATHS, COJdep KaHue U 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)
1 1.1 OCHOBHBIE Pemienue 3aga4 Ha nepBbIi 3aKOH 2
MOHSATUS TepMOJMHAMUKU. PacueT TernoBbix
XUMHUYECKOU Te | 3(pPeKToB peakuuu Npy NOCTOSHHOM
PMOAMHAMUKHU. | JABJIEHWW W MTPU TIOCTOSTHHOM OObeMe.
Hauana repmo | Dk30TepMuyecKre U SHIOTEPMUYECKUE
AUHAMUKU. MIPOLIECCHI.
Tepmoxumus.
1.1 OcHoBHBIE Pemenue 3agayd Ha TerioBon 3¢pdexT 2
MOHSTUS paztasiienus. TermnoeMKoCTh U ee
XMUMUYECKOU Te 3aBUCUMOCTb OT TEMIIEPATYPBI.
PMOJIMHAMUKH. Brruncienus temnoBbix 3¢GpeKToB
Hayvana repmo peaKkLuu IIpU Temreparypax,
AVHAMUKU. OTJIMYAIOIIMXCS OT CTAaHIAPTHOM.
Tepmoxumus.
1.1 Tepmogunamu Pacuer uzmeHeHus SHTpONUM npu 2
yecKkue CMEIlIEeHUH I'a30B, U3MEHEHH S SHTPOITUU
NOTEHIMAJbl U | [PU HAarpeBaHUHU BEIIECTBa, BKI0YAs
ux nporecchl (Pa30BbIX EPEXO/IO0B.
IPaKTUYECKOE
MpUMEHEHME.
1.1 Tepmoaunamu | Bbruncienue u3MeHeHUs SHTPOUU U 2
Yeckue cBoOoiHOM sHeprun ['mdo6ca peakimu.
MOTEHIUATIBI U AHanu3 Moy4YeHHBIX pe3yJbTaToB U
ux BBIBOJ] 00 HAJIMYMH TIOPSIIKA -
MPAKTUYECKOe Oecriopsijika, BO3MOXHOCTH
MpUMEHEHME. CaMOITPOU3BOJILHOTO IPOTEKaHU S

nmpouecca.




2.1 dazoBble U [TocTpoeHue auarpaMmsl IJ1aBKOCTU U
XUMHUYECKOE ee aHaym3. 3yuenue rpadgpuyeckoi
paBHOBECHS. | 3aBUCMMOCTH KOHCTAHThl XUMUYECKOT'O

paBHOBECHS OT TEMIIEPATYPHI U
orpeJeJieHue TemIoBoro agdexTa u3
rpacuka.

2.1 ®dazoBLie U CocraBiieHr€e BbIPAKEHUS IS
XUMUYECKOE KOHCTaHTbl XMMMUYECKOTO PABHOBECHS.
paBHOBECHS. [TocTpoenue auarpaMmsbl COCTOSIHUSA

1J15l TPEXKOMIIOHEHTHOU CUCTEMBI U
orpeziesieHre 00IacT! paccIOeHHUs IO
HEl.
2.1 Tepmonunamu | PacueT pa3HbIX BUAOB KOHIIEHTpALUI
Ka pacTBOPOB 10 UCXO/IHBIM JaHHBIM. Bbruucienue
KPUOCKOITMYECKON KOHCTAHTHI,
MOHV>KEHU sl TEMITEPATy bl 3aMep3aHHs,
MOJIEKYJISIPHOW MacChl HEJIEKTPOJIUTA
U3 30YJUTMOCKOITMYECKUX JIAHHBIX.
2.1 Tepmoaunamu | Pacuer KOHCTaHTBI pacnpeesieHus o
Ka pacTBOpPOB ypaBHeHuto HepHcra-IlInosa.
CocraBieHue ¥ aHaJIU3 JUarpaMm
KUIIEHUSI.
3.1 3aKOHOMEpPHOC Pacder nopsinka peakumu
TH NpOTEKaHusA | AudpepeHraIbHbIM U UHTET PAJIbHBIM
MPOCTBIX U MeTozamu. PacueT sHeprum akTMBaLuu.
CJIOKHBIX
peaKIui.
3.1 3aKOHOMEPHOC BblunciieHrss KOHCTaHT CKOPOCTen
TH NIPOTEKAHUS PEaKLMil pa3HbIX NOPSKOB.
HPOCTBIX U
CJIOKHBIX
peaKLuu.
3.1 3aKOHOMEpHOC Onpenenenue nopsAgKa peaklyu 1o
TH NIPOTEKAHUS 9KCIIEPUMEHTAJIbHBIM JAHHBIM.
MPOCTHIX U AHanMTUYECKU U TpapruiecKuil
CJIOKHBIX CIOCOOBI ¥ CPAaBHEHHUE MOJTyYEHHBIX
peakuuii. pe3yJIbTaToB.
3.1 I'omorenHel1 | Pemenue 3a1ay o KUHETUKE peakLUil B
KaTaJms. pacTBOpax, a Takke KaTATMTUIECKUM
I'ereporennsiit IpoLeccam.
KaTajims
4.1 DIEKTPOJIUTHI Beluucnenuve yaenbHoi u
Y JIEKTPOIIPOB | 9KBUBAJIEHTHBIX JIEKTPOIIPOBOIHOCTEN
OJHOCTb. PacTBOPOB 2JIEKTPOJIMTOB,




MOJBUKHOCTEN U YHCEN TIepeHoca
VIOHOB.

4.1 DIEKTPOJIUTHI Pacuet cpeHeli akTUBHOCTH, MOHHOM 2

1 3JIEKTPOIIPOB CHJIBI PACTBOPOB JIEKTPOJIUTOB,
OJTHOCTb. CTETIEHH JUCCOLIMAIMK U KOHCTAHTHI
auccormanyy. Pemenue 3a1au ¢
npuMeHeHneM 3akoHoB Koubpayina,
OctBanbia.
4.1 DK TPOIUTHI Beruucnenre 31eKTpoaHbIX 2
Y 9JIeKTporpoB | norteHumanoB. CocraBienue hpopmy.
OJTHOCTb. Pa3TMYHBIX TUIIOB JIEKTPOAOB U
Mpolecca BOCCTAHOBJIEHUS C YUACTUEM
9JIEKTPOHOB, MPOTEKAIOIIETO Ha HUX.

4.1 Anexktpoansle | CocraBieHue (popMysl raJbBaHUYECKUX 2
TOTEHIINAJIBI U | 3JIEMEHTOB. 3aliCh TOKOOOpa3yolie
raJbBaHMUYECKN | peaknuu. Pacuer anekTpoaBuxkyiei

1 3JIEMEHT. CHJIBL.
4.1 [ToBepXHOCTHO Permienue 3a1au Ha mapaxop, 2
€ HaTsIKeHUe U ancopormio. [TocTpoenne n3orepm
ajcopouus. agcopOimu 1 ux aHanu3. CpaBHEHMe
aJICOPOIIMOHHOM aK THBHOCTH
Pa3JIMYHBIX COPOEHTOB.
3.2.3. JlabopaTopHbIe 3aHATHA, COJIEePIKaHNe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)

3.3. Conepxxanne MaTepHuaI0OB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YUeHNe

Monyns | Homep | CopepxaHue MaTepualios, Buapl camocTosiTesbHOM TpynoemMKocTb
pasnena BBLIHOCUMOI'O Ha NEeATELHOCTH (B yacax)
CaMOCTOSATEJIbHOE
U3y4eHue
1 1.1 3anaum pU3nIecKon Pabora ¢ 3;1eKTpoHHBIMU 14

XUMMHU U €€ Pa3aeiIbl.

00pa3oBaTeIbHBIMU

TepmoguHamuueckas
cucreMa, ee TAILL. Buasl u
Ka4yeCTBO SHEPrUU. 3aKOHbI

TepMOAUHAMUKH. L[k
KapHo u ko3 dpunmeHt

TMOJIE3HOTO JIEUCTBUSI.

3akoH ['ecca u cinencrBus
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pecypcamu U y4eOHOi
muteparypou. [Touck
vH(popManuu 1o
CIPAaBOYHOM JIUTEPATYpE U
0a3aM JaHHBIX B
3JIEKTPOHHOM BHJIE.
IToaroroBka k




u3 Hero. Pacuetsl
TEIUIOBbIX 9((PEKTOB
PeaKIMK MPU MOCTOSTHHOM
JaBJIEHUH U TIOCTOSTHHOM
o0beme. 3aKoH
Kupxrodda. Pacuer
VM3MEHEHUI SHTPOMUU U
CBOOOJIHOM SHEPrUn
['u606ca ny1st cTaHIAPTHBIX
YCJIOBUH U 3a/1aHHOI
TeMIIepaTyphl.
TeopeTnyeckuil aHaIu3 U
MIPOTHO3HASI OLIEHKA
BO3MOKHOCTH ITPOTEKAHUS
rporecca, UCXo/si u3
pacyeToB
TEPMOAMHAMUYECKUX
MOTEHITNAJIOB.

coOecenoBannio. Perenue
KOHTPOJIbHBIX PaCUETHBIX
3ajJad4.

2.1

TepMoanHamMuyeckoe
PaBHOBECHS U €T0 YCJIOBUE.
XWUMHUYECKOE PAaBHOBECUE
KaK YaCTHBIW CITyvai
TEPMOIMHAMHYECKOTO
paBHOBeECHSI.
KomuectBeHHas
XapaKTepUCTUKA
XMUMHUYECKOTO PABHOBECUSI
- KOHCTaHTa paBHOBECHSI.
Pacuer koHCTaHT
PaBHOBECH S, BHIPAXKEHHBIX
yepe3 pasiMuHble
napameTpsl
TEPMOTUHAMUYIECKOU
cuctemsl. [Tonstus dassl,
COCTaBJISAIOIIEN
TEPMOJUHAMUYECKOI
CHCTEMbI, KOMIIOHEHTA,
CTeTeH! CBOOO/IBL.
[TpaBuio a3 'mdoca n
ypaBHeHue Kiaysuyca-
Knaneiipona. fnarpamma
COCTOSIHUSI BOJIbI U €€
aHanmm3. [lnarpaMmbl
TJTaBJICHUS ¥ KUTICHUS
JIBYXKOMITOHEHTHBIX
cucreM. [lnarpamma
paccioeHus
TPEXKOMIIOHEHTHOM
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Pabora ¢ 3;1eKTpOHHBIMHU
00pa3oBaTeIbHBIMU
pecypcamu U ydeOHOM
mureparypou. [Touck
nHGOpMaIuu 1o
CIPaBOYHOM JIUTEpAType U
0a3aM JaHHBIX B
9JIEKTPOHHOM BUJIE.
ITonroroska k
cobecenoBanmio. Perenue
KOHTPOJIbHBIX PacUeTHBIX
3agad. CocraBjieHue oT4yeTa
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KUJKOCTU. DKCTPAKIIUS U
3akoH HepHcra-IlInnosa.
PactBopb! 1 nx
KOHIICHTPAIIUH.
KonnuratuBHble cBOCTBa
PacTBOPOB, KPUOCKOIHUS U
30ysockomnus. Pacyer
MOHVKEHUST TEMIIEPATYPBI
3aMep3aHusl U TMOBBIIICHUS
TEMIIEpaTypbl KUTICHU S
pa30aBJIeHHBIX PACTBOPOB
HEJIEKTPOJIUTOB.
OCMOTHYECKOE aBJIEHUE U
€ro poJib B PUPOJE.
PacTBOpBI 27IEKTPOIUTOB U
3aKOH pa30aBJICHUS
OctBasibga. Koncranra
IUCCOLIMALINY CJIaboro
anekTponuta. Teopus
3JIEKTPOJIUTUUECKOMN
AUCCOLIMAINU U TeOpUs
Jebasi-XI0KKes.

3.1

CKOpOCTh U KOHCTAHTA
CKOPOCTH XUMUYECKON
peakiuu. Kunernueckue
3aKOHOMEPHOCTH peakLui
MEPBOro, BTOPOTo U
TPETbEro MOPSIIKOB.
Mertopp! onpeneneHus
MOPSIAKOB PEAKIUU.
Kunetnyeckue
3aKOHOMEPHOCTH CJIOKHBIX
peaknuii. Bmusaue
TEMIIEPATYPbl HA CKOPOCTb
peakiu, ypaBHeHUE
Appenuyca, npaBujIo
Bant-T'odda.
Onpenenenvie sHeprun
aKTUBAINU U3
9KCIIEPUMEHTAILHBIX
nanHbix. Katanuzaropsl u
TIPUHIIUI UX EHCTBUS.
OcoOeHHOCTH
TOMOTE€HHOTO KaTaJlu3a.
ABTOKaTaIms.
I'ereporenHslil u
(pbepMeHTATUBHBIN KaTaIu3.
[MpuHMn aeicTBUS
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Pabora ¢ 3J1eKTpOHHBIMU
00pa3oBaTeIbHBIMU
pecypcamu U ydeOHOM
mureparypou. [Touck
nHGpOopMaIuu 1o
CIPaBOYHOM JIUTEpAType U
0a3aM JaHHBIX B
9JIEKTPOHHOM BUJIE.
ITonroroska k
cobecenoBanmio. Perenue
KOHTPOJIbHBIX PacUeTHBIX
3agau. CocTaBjieHue oT4YeTa
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(epmeHTOB, MEXaHU3M
"3aMOK - KJII04".

4.1

DJIeKTPONPOBOJHOCTD
pacTBOPOB JIEKTPOJIUTOB,
MOHSATUE YACTHLHOU 1
SKBUBAJICHTHOM
9JIEKTPOITPOBOIHOCTH.
3aBUCUMOCTh
3JIEKTPOITPOBOAHOCTH OT
pa3IUuHbIX (PAKTOPOB.
[TogBUAKHOCTB, CKOPOCTD
JIBUKEHUS] HIOHOB, YHCTIa
nepeHoca. ['maparanums
HOHOB. DJIEKTPO/IHbIE
MMOTEHLIAAJIbI U
IEKTPOBUKYIINE CUITHL.
[TprunHBI BOSHUKHOBEHUS
JBOMHOTO JIEKTPUUYECKOTO
cnos (I2C) Ha rpanuiie
9JeKTPOJI — PacTBOP.
N3mepenure noTeHmanos,
ypaBHeHue HepHcra,
CTaHIAPTHBIC JIEKTPOJHbIC
MOoTeHIUa bl THITbI
9JIEKTPOJIOB U O0JIACTH UX
npuMeHeHus. XUMUYeCKHe
rajibBaHU4YECKUE TIETIH.
lanpBaHWYECKUI SJIEMEHT
Hanuang-Skoou.
IToBepxHOCTHOE
HaTsDKEHUE Ha TPaHHMIIe
JKHUJIKOCTB - a3 U METObI
ero usMmepenus. [lapaxop.
SIBnenus aacopOum.
AncopOeHT. Ancopoar.
CTpyKTypa MOBEpXHOCTU U
MTOPUCTOCTh aJICOPOEHTA.
Buabt agcop6imu.
Jlokanu3oBaHHas U
JeJIOKATN30BaHHAS
ajcopOusi. MoHO- 1
MOJUMOJIEKYJIIpHAsT
agcopOmums. OrpeneneHue
agcopOimu o 'm60ocy.
AjicopOrus U3 pacTBOPOB
Y Ta30BOM (pas3bl.
W3oTepMsbl 1 ©300apsl
ajicopoumu.

Pabora ¢ 3,1eKTpOHHBIMU
00pa3oBaTeIbHBIMU
pecypcamu U ydeOHOM
mureparypou. [Touck
nHGpOpMaIUu 1o
CIPaBOYHOM JIUTEpAType U
0a3aM JaHHBIX B
9JIEKTPOHHOM BUJIE.
ITonroroska k
cobecenoBanmio. Perenue
KOHTPOJIbHBIX PaCUeTHBIX
3agau. CocTaBjieHue oT4YeTa

14
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4. ®oHI OLIEHOYHBIX CPE/ICTB /ISl IPOBe/1eHUs TEeKYIeH 1 MPOMeKyTOYHOM
aTTecTanni 00yJarIHUXCs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIEIO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH/I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH(OpMAIIOHHOE 00ecreuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. IlpakTikyMm 1o ¢pusudeckord Xxumuu : yueO. nocodoue / nox pea. M.U. I'enbpmana. - CaHkT-
[MetepOypr : Jlaub, 2004. - 256¢. : un. - (YueOuuku a1 By3oB. CrienanbHas aureparypa). - [ISBN
5-8114-0537-5 : 170-00.

2. OcHoBbl (puznueckor xumun. Teopus u 3agaum : yued. mocodue. - Mocksa : Dk3ameHn, 2005. -
480 c. - (Kiaccuueckuil yHuBepcUTeTCKUN yueOHuK). - ISBN 5-472-00834-4 : 253-91.

3. Kucenesa, E.B. COopHUK mpuMepoB u 3a1a4 1o (PpU3NIeCKON XUMUHM : y4ed. mocooue. - 5-e
u3[., nepepad. u gorm. - Mocksa : Belcurik., 1983. - 456 c. : un. - 1-10.

5.1.2. U3panua n3 DBC

1. Kasun BsuecnaB HukonaeBuu. ®usmueckas xumus : yueOHoe nocooue uis cnio / B. H. Kazum,
E. M. ITnuce, A. U. Pycakos. - 2-e u3z. - Mocksa : FOpaiir, 2023. - 182 c. - (IlpodeccrnonanbHoe
oOpazoBanue). - URL: https://urait.ru/bcode/517833 (mara oOpamenus: 27.10.2023). - ISBN
978-5-534-11832-2 : 829.00.

2. CeupupoB B. B. ®uznueckas xumus / CeupunoB B. B.,Ceupunos A. B. - 2-e uzg., crep. -
Cankr-Ilerepoypr : Jlanp, 2022. - 600 c. - Kaura u3 komnekuuu Jlanp - Xumusa. - ISBN
978-5-8114-9174-2. https://e.lanbook.com/book/187778

5.2. JlonoHUTeEJIbLHAS JUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA

1. AdanacrkeB, b.H. ®usnueckas xumus : yued. nocooue. - Cankr-IlerepOypr : Jlanp, 2012. -
464 c. : un. - (YueObuuku 11 By30B. CnenpanbHast dr.). - ISBN 978-5-8114-1402-4 : 743-60.

2. Nabuxka, O.H. OcHoBbl (hrzndeckort xumud : y4eo. nocooue. - Yura : 3a6MKT, 2012. - 150 c.
- 110-00.

3. l'opmiko, Bnagumup MBanoBu4. OcHOBBI (pU3NYECKON XMMUH : yYEOHUK . - 4-€ u3[. - MockBa
: BUHOM. Jlaboparopwus 3Hanuid, 2011. - 407 c. - ISBN 978-5-9963-0546-9 : 234-14.
5.2.2. Uzpgannsa u3 9BbC

1. [TomoBa A. A. ®usuveckast xumusi / [Tomoa A. A.,IlonoBa T. B. - Cankr-IlerepOypr : Jlans,
2022. - 496 c. - Pekomenpoano ®I'bOY BIIO «MockoBCKUiA roCy1apCTBEHHbIN YHUBEPCUTET

14


https://eos2.zabgu.ru/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.4/21.05.04%20%D0%A4%D0%9E%D0%A1%20%D0%A4%D0%B8%D0%B7_%D1%85%D0%B8%D0%BC_%D0%94%D0%B0%D0%B1.pdf

NMIIEBBIX MTPOU3BOJICTB» B KAYECTBE YUeOHOro MmocoOust Ajsl CTyJEHTOB BY30B, OOYYaIOIHMXCS 110
HalpaBjIeHUsM  TMOATOTOBKM  yKpPYNHEHHOW  rpymmbl  «[IpombliieHHass — 9Kojorus U
OMOTEXHOJIOTUM» YpOBHsI OakanaBpuara. - Kuura w3 komnekuuu Jlame - Xwumumsa. - ISBN
978-5-8114-1796-4. https://e.lanbook.com/book/211988

2. AdanacweB b. H. ®usnueckas xumus / ApanaceeB b. H.,Akynosa fO. I1. - Cankt-IlerepOypr :
Jlanb, 2022. - 416 c. - Honymeno YMO 1o 06pa30BaHUI0 B 00JIACTA XUMHYECKON TEXHOJIOTUN U
OMOTEXHOJIOTUM B KayecTBe Y4YeOHOro MocoOWs AJIsl CTYIEHTOB BY30B, OOYYalONIMXCS 10

HaIPaBJICHUSIM «XumMuueckas TEXHOJIOTUS», «buorexuonormnsa» u «Hepro- u
pecypcocbeperaioliye Iporecchl B XMMUUYECKOW TEXHOJOTUU, He(PTEXUMHUU U OMOTEXHOJIOTHM». -
Kuwura u3 KOJUTEK LU Jlanb - XUMHU4. - ISBN 078-5-8114-1402-4.

https://e.lanbook.com/book/211037

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBanue Cchuika

Hayunass snektponnas OuOmmoreka (103 [ http://www.elibrary.ru
KypHaia 10 @PU3NYECKONM XUMHUH, KOJ

31.15.00)

Vuebusie mMaTepuasist MI'Y mo ¢wusuueckoii | http://www.chem.msu.su/rus/teaching/phys.ht
XUMUHU ml

DJIEKTPOHHASA o6udIMoTeKa yueOHbIX | http://www.chem.msu.ru/rus/elibrary/regions.h
MaTepUAJIOB 1o XUMUHU (pecypebl | tml

PETUOHAJIbHBIX YHI/IBCpCI/ITCTOB)

Xumusa B cetu Internet (caut xummueckoro | http://www.chem.vsu.ru/content/links.html
(bakynpTera BopoHexkCcKOro rocy japcTBEHHOIO

YHHUBEPCUTETA)
duznyeckasi XuMusi — IOMOIIIb [10 XUMUU http://chembaby.com/fizicheskaya-ximiya/
Mup xumun http://chem.km.ru

6. Ilepeyenr MporpaMmMHOro o0ecrnedeHnst

[TporpammHoe obecnieuenue odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[IporpamMmmHoe obecrieyeHre creluaibHOr0 Ha3HAUSHUS:
1) 1C-burpukc: Kopnoparusnsiii nopran - Kommanusa 1C: Ilpennpustue 8. KomruiekTt mis
00y4YeHHS B BBICIINX M CPeTHUX YIeOHbIX 3aBefeHusx 7-Zip ABBYY FineReader Adobe Audition
Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

2) Corel Draw

3) Kaspersky Endpoint Security
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4) Mathematica Standart Version Education

7. MaTepHajbHO-TEXHNYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomenieHui i nposesieHnss | OCHAIEHHOCTh CHENUAIbHBIX TIOMEIIeHU 1
y4eOHbIX 3aHATUI W U1 CaMOCTOSTENIbHOM | MOMEIEHHH /7151 CAMOCTOSITENIbHOM PadOThI
paboThl 0OYYAIOIIMXCS

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUI JIEKIIMOHHOTO TUIA oO0y4yeHHs1 yKazaH B TAclopTe ayIuTOpPUH,
3aKPEIJIEHHOU PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPAKTUYECKUX 3aHITUN

VyeOHble ayauTOpUM [AJisi TPOMEXKYTOUYHOM
aTTecTalyu

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYIIIOBBIX Y MHIVBUIYAJIbHBIX KOHCYJIbTAIIMK | OOy4eHHsl yKa3zaH B TaclopTe ayIuTOpPHH,
3aKPEIJIEHHON PaCIIMCaHUEM M0 Kaenpe

V4eOHble ayTUTOPUN IS TEKYIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3Yy4YeHUA QU CHUIIINHbI

JI7151 yCTIenHOTo OBJIaACHUS TUCIUIUTTHOW HEOOXOAMMO BBHITIOJHSATH CIEAYIONIIe TPeOOBAHHUS:
1) mocemare Bce JIEKILIMOHHBIE 3aHATUS U MPAKTUYECKUE 3aHATUS Ul KaUECTBEHHOIO YCBOEHUS
3HAHUH 110 XUMUU;
2) Bce paccMaTpvBaeMble Ha JICKIMSAX U MPAKTHUECKUX 3aHSATUSIX TEMbI U BOIPOCH 00SI3aTEIBHO
3aIuChIBaTh B TETPa/lb;
3) 00s13aTebHO BHIIOJIHATH BCE JOMAILIHUE 3aJaHus, T0JIyYyaeMble Ha JIEKLUAX WA TPAKTUYECKUX
3aHATUSAX;
4) NposBJAATh AKTMBHOCTh HAa HMHTEPAKTHBHBIX JIEKUMAX W J1a0OPaTOpHBIX paldoTax, a TaKke
CUCTEMATUYECKH TOTOBUTHCS K HUM;
S5) TpoWeHHBII MaTepuas HEeOOXOAMMO 3aKperuisATh OOs3aTeNIbHBIM COCTABJIEHHEM pacyeToB,
pelleHreM COOTBETCTBYIOLIMX pa3iely AUCUUILIMHBI 3a/1a4;
6) B ciaydasx NpOIyCKa 3aHATHHA MO KaKMM-TMOO MpUYMHAM, HEOOXOAMMO O0S3aTeNbHO
CaMOCTOSITEIbHO M3y4YaTh COOTBETCTBYIOIMI MaTepuai. [Ipy 3TOM HEOOXOOWM Cepbe3HBI U
TJTyOOKHMI KPUTUIECKUI aHATU3 TIPOYMTAHHOW yUeOHOH JIMTEPATyPHl.
Jlek1MoHHBIE 3aHATHS N0 JUCHUIUTNHE «PHU3MUecKas XUMUs» TMPOBOASTCS B YIeOHOU ayqUTOPUH
C MHTEPaKTHBHbIM KOMIUIEKCOM. IloAroToBka K MpPaKkTHUECKUM 3aHATUAM Ipearosaraer
CaMOCTOSITEIbHOE MPOYTEHUE JICKIIMOHHOTO MaTepuaia, padoTy C 3JIEKTPOHHBIMH Pecypcami, a
TaK)Ke TOBTOPEHHE, TPH HEOOXOOMMOCTH, OTIEJNbHBIX TEM paHee H3YYEHHBIX JAUCLUILTAH
«DPusnka», «MaremaTuka»
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PazpaboTumk/rpynmna pa3padOTIMKOB:

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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