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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

dopmupyemasi KomnereHuus (c
yYKa3aHueM Ko/Ja)

Kox u HaumeHoBaHue
HHINKATOPA
AOCTHKEHH S

KOMIIETeHI[HHI

Pe3yabTaTsl 00yueHus no
JMCHUIINHE (MOILYJII0)

OIIK-4. Cnoco0eH mIaHupoBaTh
pabOTHl XUMHYECKOM
HaNpaBJIEHHOCTH, 00padaThIBaTh U
MHTEPIIPETHPOBATH MTOIyYCHHBIC
pE3YJIbTaThl C UCIOIb30BAaHUEM
TEOPETHYECKUX 3HAHUN U
MPAKTUYCCKUX HABBIKOB PCIICHUA
MaTEeMaTHYECKUX U (PU3UIECKUX
3a7a4

OIIK-4.1. cnons3yer
0a30Bble 3HAHUS B
00J1aCTH MaTEMaTUKH 1
bu3UKY TpU
IUTAHUPOBAHUU PaOOT
XUMHYECKOU
HAIPABICHHOCTH

OIIK-4.2. IInanupyet
paboThl XUMHUYECKON
HaIpPaBJIEHHOCTH

OIIK-4.3.
WNurtepnperupyet
pe3ynbTaThI
XUMHUYECKUX
HaOJIFOEHUH C
HCIIOJIb30BaHUEM
($U3UYECKUX 3aKOHOB U
[IPECTaBICHUI

OOyyJarommiicst TOJKEH: 3HATh
OCHOBHBIC ITOHSITHS Y 3aKOHBI
(busnueckoi Xxumum,
TEPMOJIMHAMHYECKUE U
KMHETHYECKHUE MapaMeTphI
IPOIIECCOB U (PUBUKO-
XUMHAYECKHE XapaKTePUCTUKU
BEIIIECTB; OCHOBHBIC
HKCIEPUMEHTAIBHBIE METOIbI
u3ydeHus (Hu3mnKo-
XUMHAYECKHX CBOHCTB BEIIECTB
OOyyaromuiicst JOJKEH: YMETh
OTIPENENISATh,
KJIaCCU(PUIIMPOBATH U
OOBSCHATH OCHOBHBIE (DU3HKO-
XUMHAYECKHE POIIECCHI,
NPOTEKAIOIIUE B OKPYKAIOIIEH
cpene; NIpUMEHSTh
AKCIEPUMEHTAIBHBIC METO/IbI
U3Yy4CHUS (DU3UKO-XUMUICCKIX
CBOWCTB BEILIECTB

OO6yuaromuiicst 10HKEH:
BJIQJIETh METOJIaMH BBISBIICHUS
U KJaccupuKanuu GuU3nKo-
XUMHUYECKHX MPOLIECCOB,
MPOTEKAIOIINX B OKPYKaroIeH
cpeze; SKCIepUMEHTaIbHBIMU
METOJIaMU OTIpeIeTICHUS
(U3NKO-XUMHUECKUX CBOWCTB
BEIIECTB

2. llenn 1 MeCTO TMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHONH NPOrpaMMBbl

[enu u3ydeHus: TUCIMUIUINHBI:

- chopMUpOBaTh y CTYACHTOB TEOPETHUECKHE 3HAHUA U HABBIKM TMPAKTHUYECKOTO
MCCIIeI0BaHMs B 007aCTH (U3UIECKON XUMHUH,
- MOATOTOBUTh CTYICHTOB K CaMOCTOATEIbHOW paboTe B 00MacTH (PU3NYECKOW XUMHH.

3amaun JUCIUILINHEL:

- C(I)OpMI/IpOBaTB Y CTYACHTOB 3HAHUS TCOPCTUICCKUX OCHOB (I)PISPI‘IGCKOIZ XHUMUU,
- Pa3BUTh YMCHUSA CTYACHTOB B IMMPHUMCHCHUN TCOPETHYCCKUX OCHOB (1)PI3H‘I€CKOI\/’I XUMHNHN
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JUIL PAacyeTOB TEPMOJWHAMHUYECKUX CBOWCTB (PH3UKO-XMMHUYECKHX CHCTEM U XapaKTEPHUCTUK
IIPOTEKAIOLIUX B HUX IPOLIECCOB;

- pa3BUTh YMEHHS CTYACHTOB B WCIOJBb30BAHWM 3HAHUA (U3WYECKOH XUMHH IS
IpOBeIEeHUS PU3UKO-XMMUYECKOT0 SKCIIEPUMEHTA,

- Pa3BUTH Y CTYJIEHTOB HaBBIKKA PA0OTHI C YUeOHON M HAyYHOH JINTEPaTypOil.

Hucuurnnuna uzydaercst Ha 2 Kypce B 3, 4 cemecTpax

3. O0beM JUCUMIITIMHBI (MOXYJIS) B 32a4€THBIX eIMHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aromuxcs ¢ npenogaBaresieM (o BUAaM Y4eOHbIX 3aHATHII) U HA CAMOCTOSATEJILHYI0
padoTy 00y4arImuxcs

OO6mmast Tpy10eMKOCTh (00hEM) TUCIUILIMHBI COCTaBIIsIeT 16 3a4. ex., 576 akaj. .

Bcero yacos
O0BbeM THCHHUILINHBI
Ounas ¢popma 00yueHusn

OO61mas TpyA0€MKOCTh TUCHHUTUTHHBI 576
V4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTy ¢ MpenoaBaTesieM:

JIEKLIUHA 60

MPAKTHYECKUX (CEMHUHAPCKHX )

1ab0PaTOPHBIX 318

apyrue Gpopmbl KOHTaKTHOH padoTs! (PKP) 2,4
Y4eOHBIX 9acOB Ha KOHTPOJIIb (BKITIOYAs YaChl TOJATOTOBKH): 69,6

9K3aMeH
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 126

DopMbl KOHTPOJIS CemecTpsl

JK3aMeH 3,4

4. Conep:kanue THCHUILUINHBI (MOAYJIsl), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YaCOB  BUA0B Y4eOHbIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX Yacax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAS
CAMOCTOSITEJILHYIO PaboTy
Ne 00y4YaIIUXCS M TPYAOEMKOCTh (B
I /;1 HanmenoBanme pa3aesia / TeMbl JMCHMILIHHBI qacax)
KonTakTHas pabdora ¢
npenogaBarejieM CP
Jlek IIp/Cem JIad
1  BBEJAEHHUE. ATPEI'ATHBIE COCTOSHUSA 6 0 64 16
BEHIECTB. OCHOBBI XUMUYECKOM
TEPMOAUHAMUKMNU. ITEPBOE HAYAJIO
TEPMOJUHAMUKU
1.1 Tlpeamer pusndeckoit xumun. OCHOBHBIE 1 0 0 4
MTOHATHS.
1.2 ' OcHOBHBIC arperaTHbIC COCTOSIHUS BEIIECTR. 1 0 32 4
I'a3bl. MneanbHble U peanbHble ra3el. TBeproe u
JKHJIKOE COCTOSIHHE BEIICCTB
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1.3 ®dopMynupoBKH IEPBOTO Havajga TEPMOIUHAMUKHI 2 0 0 4
1.4  Tepmoxumus 2 0 32 4
2  BTOPOE U TPETBE HAYAJIO 6 0 32 12
TEPMOJANHAMMUKMN.
TEPMOAUHAMMWYECKHUE ®YHKIIUU
2.1 Camonpou3BOJIbHBIE U HECAMOIIPOU3BOJILHBIE 2 0 0 4
nporiecchl. BTopoii 3aK0H TepMOIMHAMHUKH
2.2 Tperbe HA4YaJIO TEPMOJUHAMUKH (TIOCTYIIAT 2 0 32 4
[Tnanka)
2.3 TepmoguHamuyeckue GyHKIMH. XUMHYECKHHA 2 0 0 4
noreHuuan. @yruTHBHOCTh. AKTUBHOCTD
3 XUMMYECKOE PABHOBECHE. 6 0 8 18
CMEIIEHUE XUMHUYECKOI'O
PABHOBECHS. ®A30BbIE PABHOBECHSA
B OJJHO-, IBYX- 1
TPEXKOMIIOHEHTHBIX CUCTEMAX
3.1 3akoH geictByronmx Macc. [Ipuznaku 1 0 0 4
XUMHYECKOTO PABHOBECHS
3.2 be3bIMSHHBIH 0 0 0 0
3.3 OcHoBHbIE TOHATHUS (HA30BHIX PABHOBECHI 2 0 6 4
3.4 dazoBble COCTOSIHHS B IBYXKOMIIOHEHTHBIX 2 0 0 5
cucTremMax
3.5 JlmarpaMMmbl COCTOSIHUSI TPEXKOMITOHEHTHBIX 1 0 2 )
CHCTEM
4 TEPMOJIWHAMMWYECKHE CBOMCTBA 10 0 62 20
PACTBOPOB
4.1 Krnaccudukanus pacTBOpoB 2 0 32 4
4.2  3axkoHBI paCTBOPUMOCTH Ta30B B KHUJIKOCTH 2 0 0 4
4.3 PacnpeneneHue BEIIeCTBAa MEXKIY IBYMS 2 0 30 4
HECMEIIMBAIOIUMHUCS KHUIAKOCTSIMH
4.4  3akon Payns. KonnuraruBHele cBoMCTBa 2 0 0 4
pacTBOpOB
4.5 Pa30aBieHHbIE PaCTBOPHI AJIEKTPOIUTOB 2 0 0 4
5 XHUMHYECKASA KHHETHUKA 8 0 20 17
5.1  OcHOBHbIE MOHATUS XUMHUYECKON KUHETUKU 2 0 0 4
5.2  ®opmanbHasi KHHETHKA 2 0 20 5
5.3 Teopun XUMHUYECKOH KHHETHUKH 2 0 0 4
5.4 TopeHnue u B3pbIB 2 0 0 4
6 KATAJIN3 12 0 50 24
6.1 OCHOBHBIC TOHATHUS 2 0 0 4
6.2 KuHeTrKa rOMOT€HHOTO KaTajmn3a 2 0 30 4
6.3 KucI0THO-OCHOBHBINA KaTan3 2 0 0 4
6.4 T'ereporeHHbI KaTaIN3 2 0 20 4
6.5 Teopuu rereporeHHOro KaTaau3a 2 0 0 4
6.6 IlpuroroBieHHe KaTaIN3aTOPOB 2 0 0 4
7 DJEKTPOXUMMUA 12 0 82 19
7.1 OcHOBHBIE OHSATHUS DIEKTPOXUMHUH 2 0 30 2
7.2 AxtuBHOCTb. CpelHHE NOHHBIE BEIINYNHBI. 2 0 0 4
Honnasg cuna. Ctenens JUCCOLUALINN
7.3 DnexTpuyeckas IpOBOJUMOCTb PaCTBOPOB 2 0 20 4

OJICKTPOJIUTOB. IlogBM>KHOCTE M YHCIa nepeHoca
HOHOB




7.4 Teopus CWIBHBIX JIEKTPOJIUTOB. XUMHUCCKHE 4 0 20 5

HCTOYHHMKHU TOKA.

7.5 Twumbl 00paTUMBIX 3JIEKTPOAOB. THUIIBI 00PATUMBIX 2 0 12 4

TaJIbBaHUYC€CKUX 3JICMCHTOB

Hroro

60 0 318 126

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc nekimonHbIX 3aHsITHI

Ne HaumeHoBaHue pasaesa /
TeMBbI TUCIUILTHHBI

Conep:xkanue

1 BBEJIEHHME. ATPEI'ATHBIE COCTOsHUSA BEHIECTB. OCHOBBI

TEPMOJANHAMMUKHU
1.1 IIpeamer ¢pu3NYECKON XUMHH.
OCHOBHbIE TIOHATHSL.

1.2 OcHOBHBIE arperaTHbIC
COCTOSIHUS BEIIECTB. ['a3bl.
WneanbHble U peanbHbIe ra3bl.
TBepnoe u KUAKOE COCTOSTHUE
BEIICCTB

1.3 ®opmynmupoBKH NEPBOTO HaYaIa
TEPMOIUHAMUKHU

XAMHUYECKON TEPMOJJAHAMHUKHU. IEPBOE HAYAJIO

[Ipenmer ¢puznyeckoit xumun. OCHOBHBIE pa3/IeIIbI
®X. Ocuosnble MeToabpl ©X. OCHOBHBIE HOHATHS:
XUMHUYECKas TEPMOJAVMHAMHUKA, TEPMOJIUHAMUYECKAs
cucrema (OTKpBITasi, 3aKpbITast, H30JUPOBaHHAs),
rapaMeTpbl CUCTEMBI (HE3aBUCUMBIE, 3aBUCHMBIE,
UHTEHCUBHbBIE, SKCTEHCUBHBIE), YPABHEHUE COCTOSIHUS,
TEPMOAMHAMMUYECKUI ITpoLecc (M300apHbIii,
M30XOPHBIN, U30TEPMUYECKUH, alnabaTHUYeCKuH,
oOpaTuMblii, HEOOpAaTUMBbI, pABHOBECHBIH,
HEpaBHOBECHBII), TEPMOANHAMUYECKH PAaBHOBECHBIN
IIPOLIECC, TEINIOBOE U MEXAHUYECKOE PAaBHOBECHE.
OYHKIUUBCOCTOSHUS U QYHKLIUU YTH
OCYLIECTBIIEHUS IIpoLiecca.

OcHOBHBIE arperaTHble COCTOSIHUS BEIIECTB.
WneanbHelii ras. I'a3oBblie 3akoHbl: 3akoH boiins-
Mapmuorra, 3akon [lapns, 3axon I'eit-JIroccaxa,
00bETMHEHHBIH I'a30BbIi 3aKOH, YpaBHEHHE COCTOSHUS
HJIeaIbHOTO Ta3a. PeanbHble ra3el. YpaBHeHue Ban-
nep- Baansca. TBeproe cocTosiHue (XapakTepUCTUKU
KpUCTAIIINYECKUX U aMOP(HBIX BeiecTB). Kuakoe
cocrosiHue. OCHOBHBIE XapaKTEPUCTUKH JKUIKOCTH
(TIIOTHOCTB, MOJISIPHBIN 00beM, AUAIEKTpUUECKas
IIPOHULIAEMOCTD, AUIOJIBHBI MOMEHT, MOJIEKYJIIpHAs
pedpaxuus, (ypaBuenue Jlopenu-Jlopenrua),
[I0Ka3aTelb

MIPEJIOMJICHNS )

[ToHsTHS BHYTpEHHEW SHEPTUH, paOOTHI U TETIOTHI.
TemnoeMKoCcTh TEPMOJMHAMUYECKON CUCTEMBI
(ynenbHas, MOJISIpHast, CpeIHssl, UICTUHHAs, U300apHas,
n3oxopHasi). Buasl pabot (paboTa pacmmpeHus rasa,
ANEKTPOXUMHUYECKAs, MarHUTHAs U T.1.). Pacuer
paboThl,

TEIUIOTHI U U3MEHEHUS! BHYTPEHHEN SHEPTUH.

1.4 Tepmoxumus

Temnota peakiuu (TerioBoi 3¢ dekt). CooTHOIICHHE
MEX1y TeIIOBBIMU (P (HeKTaMU peakiuu Mpu
MIOCTOSIHHOM JIaBJIEHUH U TIOCTOSIHHOM OOBbeMe ISt
peakImii MeX 1y UaeanbHbIMH ra3amu. 3akoH ['ecca.
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CrangapTtHas TemioTa 00pa3oBaHus BEIIECTBA.
CaenctBust u3 3akoHa ['ecca. CTrangapHas TerioTa
CropaHus BelecTBa. 3HaueHue 3akoHa ['ecca.
3aBHCHUMOCTH TEIJIOBOTO 3((heKTa OT TEeMITEPaTypHl.
3akon Kupxroda. Kanopumerpuueckoe onpeneacHue
TETIOBBIX 3((EKTOB.

2 BTOPOE U TPETBE HAYAJIO TEPMOJINHAMMKMN.
TEPMOJNHAMUNYECKHUE ®YHKIIUNU

2.1 Camonpou3BOJIbHbBIE U Kpurepun camonpon3BoIbHOTO TeUEHUS Mpoliecca.
HECaMOIIPOU3BOJIbHBIE DopMyIUPOBKH BTOPOIO Hayaja TEPMOJANHAMUKH.
npouecchl. Bropoii 3akoH Outponus. CroiicTBa 3HTpONHHU. CTaTUCTUYECKOE
TEPMOAMHAMUKYU TOJIKOBAHHE PHTPOIMHU U BTOPOr0 Havyaa

TepMOANHAMUKU. Y paBHeHUe bonbiimana.
TepMonnHaMuyeckast BEposATHOCTb. CTaTuCTHUECKAS
TEPMOAMHAMHUKA.

2.2  Tperbe Hauano TepMoauHaMuk ~ DoOpMyITUPOBKH. DHTPOIHUA U ee cBoicTBa. Pacuer

(moctynat Ilnanka) M3MEHEHHUS SHTPOIUH NP Pa3IMYHbIX IIpoleccax (Ipu
(ha30BBIX MEepexoiax, XUMHUUECKUX PEBPAIICHUSX,
HarpeBaHuu BEIIECTBA, U30TEPMUYECKOM paCIIUPEHUN
rasa).

2.3 | Tepmomunammueckue GpyHknun.  TepmoamHamuueckue pyHkuuu. CBOOOIHAS SHEPTUS
XUMHUYECKUN MOTSHIIAAII. I'enpmronsia. CBob6oaHas sHeprus I'nbdoca.
@OYruTUBHOCTh. AKTUBHOCTD Brruucnenune

cBoOoaHOM sHeprun ['mb6ca nByms criocobamu.
TepMoanHaMHUYECKUE CBOMCTBA I'a30B U T'a30BBIX
cUCTeM. XMMUYECKHIl MOTEHIHA U 00IIHe yCIOBUS
paBHOBECHS

cucrem. @yrutuBHOCTH (JieTyuecTs). Koaddunnent
(yTUTUBHOCTH.

3  XUMMUYECKOE PABHOBECHE. CMEHIEHUE XUMHNYECKOI'O
PABHOBECHUSA. ®A30BbIE PABHOBECHA B OJIHO-, IBYX- "
TPEXKOMIIOHEHTHBIX CUCTEMAX

3.1 3akoH JeHCTBYIOIUX Macc. [Ipu3Hnaku xumuueckoro paBHoBecusi. Criocoosl
IIpu3HaKu XMMHUYECKOTO BBIPAYKEHUSI KOHCTAHTHI pABHOBECHSI. Y DaBHEHHE
paBHOBECHS M30TEPMBbI XUMUYECKOU peakiuu. TepmoauHamMuueckast

TEOpHUs1 XMMHUYECKOTO cposcTBa. CMenieHue
XUMHYECKOr0 paBHOBecus. Y paBHeHue [limanka-BaH-
Jlaapa. X¥MHUECKOE PAaBHOBECHE B CIIy4ae peaKiuil
TEPMOJIUHAMUYECKOMN

JUCCOLUAIINH.

3.3 OcHoBHbIE MOHATHS (HA30BBIX da3a, ¢azoBoe paBHOBEcHE, (PA30BbIM MEPEX0, YUCIO

paBHOBECHIA cTeneHel cBOOOIbI, KOMIIOHEHT cuCcTeMbl. [IpaBuio
(a3 ['m60ca. PaBHOBECHE B OJTHOKOMIIOHEHTHBIX
cuctemax. J{luarpamma cocTOsIHUS BOJbl. Y paBHEHUE
Krnaysuyca- Knaiinepona.
3.4  ®a3oBbIE COCTOSHUS B [TonsTs n3onneTs! U KOHHOABL. [IpaBuio peyara.

ABYXKOMITOHCHTHBIX CUCTEMAX

JInann

JIMKBHUAYCA U conuayca. @azoBas quarpaMmma
JIBYXKOMIIOHEHTHOW CUCTEMBI C 3BTEKTHUKOM.
DBTEKTUYECKAsI TOUKA. DBTEKTUUYECKAsI TEMIIEpATYpa.
®da3oBas quarpaMMa JBYXKOMIIOHEHTHON CUCTEMBI C
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KOHTPY?HTHO MHKOHKPY?HTHO TIJIaBSIIIUMCS
XMMHYECKUM coennHeHreM. [lepurtexkTuka.
[Tepurextrueckas temneparypa. ®azosas nuarpamma
JIBYXKOMIIOHEHTHOW CHUCTEMBI C HEOTPAHUYECHHOMN
pacTBOPUMOCTBIO

KOMIIOHEHTOB M C OTPAaHUYEHHOW pacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM PacTBOPE.

3.5 | JlnarpamMmbl COCTOSTHUS TpeyronbHas nuarpamma ['n66ca-Po3zeboma, Teopemsl
TPEXKOMITOHEHTHBIX CUCTEM
4 TEPMOJIMHAMWYECKHUE CBOMCTBA PACTBOPOB
4.1  Kiaccuduxanus pacTBOpOB PactBop. PactBoprMocTh. CriocoObl BEIpaKeHUs
KOHIIEHTPALUU pacTBOPOB.

4.2  3akoHbI paCTBOPUMOCTH ra30B B 3aKOH [ eHpu. 3aKOH 3aBUCUMOCTH PaCTBOPUMOCTH

KHUJIKOCTH rasa ot
TeMIeparypbl. 3aKOH pacCTBOPUMOCTHU T'a30B B
MIPUCYTCTBUU TPETHETO KOMIIOHEHTa. PacTBOPUMOCTD
TBEP/IbIX BELIECTB B
xunkoctd. OrpaHUYeHHAs B3aUMHAsI PACTBOPUMOCTh
KAOKOCTEH.

4.3  PacnpeneneHue BemiecTBa MeXAy —3akoH pacnpenencnus Hepacra. YpaBuenue HepHera-
JBYMsI HECMEIIMBAIOIIUMUCS HInnoBa. Oxcrpakius. TepMoaMHAMUYECKHUE YCIOBUS
KHUJIKOCTSIMH 00pa3oBaHUs HICATBHBIX PAcTBOPOB. M neanbHblit

pacTBOp U YCJIOBUS €ro 00pa3oBaHusl.

4.4  3axon Payns. KomnuratusHbsie [TonoxuTenbHble U OTPULIATEIIbHBIE OTKJIOHEHUS OT
CBOICTBa pacTBOPOB 3aKOHA

Payns. KonnmuratuBHble CBOHCTBA pacTBOPOB.
[Tonmxkenue napa Hax pactBopoM. IlonmxkeHune
TeMIIepaTyphl 3aMep3aHust pacTBOpoB. Kprockonus.
[oBpIIeHUE TeMIepaTypsl KHTICHHUS PACTBOPOB.
O6ymnuockonus. OCMOC 1 OCMOTHUYECKOE aBIICHHE.
VYpasuenue Bant- I'odda.

4.5 Pa30aBieHHbIE PaCTBOPHI N3oTonnueckuit ko3¢ punuent. bunapHsle pacTBOpbI

ANEKTPOJIUTOB JeTy4ux BeulecTB. THITBI JHarpaMM COCTOSTHUS
(u300apa, nzorepma). Azeorpor. I u Il 3axonbI
Konosarnoga.
Paznienenue xuakux OMHAPHBIX PaCTBOPOB.
@paknOHHAs TPEXCTAIUINHAS ITEPErOHKA
JIBYXKOMITOHEHTHOH crcTeMbl. KyOoBbIif ocTaToK.
Konnencar.

5 XHUMHNYECKAS KMHETHUKA
5.1 OcHoBHbIE MOHATUS XUMUYECKON = CKOpOCTh 00pa30BaHusl, CKOPOCTh PEAKIIMU, MEXaHU3M

KHMHCTHKU

XP,

3JIEMEHTapHAas CTaIusl PEaKIuH, MOJIEKYJISIPHOCTb,
KMHETUYECKask KpUBasi, OTKPBITAst U 3aKPbITasi CUCTEMBI.
AKTHUBHPOBAHHBIN KOMIUIEKC. ['oMO- 1
reTepOIMTUYECKHE, TOMO- U TeTepoda3Hble peaKIiH.
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5.2

dopManbHas KHHETUKA

3akoH JercTByomuX Macc. OCHOBHOM MOCTynaT
XUMHUYECKON KUHETUKHU. [Iopsiiky peakuuu 1 ux
pemenust. [lepuon nonynpeBpaiienus. 3aBUCUMOCTb
CKOpPOCTH peakliy OT KOHIeHTpauuu. Peakuun
HYJIEBOTO, IEPBOT'0, BTOPOI'O U TPETHETO MOPSIKOB.
3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
OHeprus aktupauuu. Teopus

Appennyca.

5.3

5.4

6.1

6.2

6.3

6.4

6.5

6.6

Teopuu XMMHUUYECKON KMHETUKHU

I'openue u B3pbIB
KATAJINU3
OCHOBHEIE TTOHATHSA

KuneTnka roMoreHHoro
KaTaan3a
KucinoTHO-0CHOBHBIN KaTaIu3

I'eTeporennslii kaTanus

Teopuu reTeporeHHoro KaTaansa

[IpuroroBnenue karaan3aTtopoB

Teopust akTUBHBIX CTOJIKHOBEHUM. Teopust
aKTUBUPOBAHHOTO KomIuiekca. [lapannenbHbie,
nociiefioBaTeabHble, 00paTUMBbIE U COMPSKEHHBIC
peakuuu. Llennbie peakiyu. @OTOXUMUYECKHE
peaknuu. 3akoH Bant-I'odda. Bropuunsie peakuuu.
KBaHTOBBII BBIXOI.

I'openue. B3psiB. LlenHol B3pbIB. TeninoBou B3pbIB.

KaranmsaTop, n0JI0KUTENBHBIA U OTPULIATEIbHBIN
KaTajus,

(bepMeHT, MeXaHU3M JICHCTBHSI, COCTOSTHUE
paBHOBECHSI, KOOpJMHATAa PEaKLUU, KaTaJIUTHYECKas
AKTUBHOCTb, YZCJIbHAS KaTaJIUTUYECKasl aKTUBHOCTD,
TOMOT'€HHBIN U F€TEPOreHHbIN KaTalau3, CEJIEKTUBHOCTD
KaTajau3aTopa, UHTMOUTOpP, UHTMOMPOBAaHUE, SHEPTUS
paspsbIBa.

Cootnouenue bpencrena-Ilonsuu.

KuneTnka romoreHHOro Karanusa. Y paBHEHHE
Muxansnuca.

KuneTnka romoreHHOTO Karanu3a. Y paBHEHHE
Muxasnuca.

OOImMH KUCIOTHBINA WM OCHOBHOW KaTajns.

Hocurens. Cnexanue. Y ienbHasi IOBEPXHOCTb.
Karanutnueckoe nelictBue. AKTUBHBIN LIEHTD.
AncopOuusi. AncopOent. Ancop6at. Xumudeckas u
¢uznyeckas aacopbunu. M3orepma agcopobuuu.
Monens uieanbHOro aacopOLUOHHOTO CII0s
JIbarmropa. YpaBHeHHe U30TepMbI JIDHIMIOpa.
buorpaduueckas u UHIyLIpOBaHHAS
HeoHOpOoAHOCTH. CTauu KaTaIUTUYECKON pEaKUu.
Karanmutuueckue o6macta paboThl KaTanzaTopa.

MynbTHIUIETHAS] TEOPUS TETEPOT€HHOI0 KaTainsa A.A.
bananauna [IpyHIMIBI TEOMETPUYECKOTO U
SHEPTreTHUYECKOr0 COOTBETCTBUA. TE€OpHs aKTUBHBIX
ancamb6ueit H.W. Ko6303eBa. DnekTpoHHas Teopus
JI.B. ITucapxxesckoro u @.®d. BoyibkeHITEHA.

OO6mue ykazaHusi Ipy BbIOOpE reTeporeHHbIX
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KaTaJn3aTopoOB.

7 DJEKTPOXUMMUSA

7.1  OCHOBHBIE MOHATHUS DNEKTPOXUMHUSL. DIEKTPOXUMUUECKHIE PEaKIUU.
NEKTPOXUMUHN OnEeKTPOIUTHI. Y paBHEHUE XUMUYECKOW peaKuu

JUCCOLUAIUH. DIEKTPOIIMTUYECKas TUCCOLMALINS
[IpoBoHUKM.

7.2 | AxtuBHOCTh. CpeHre HOHHBIE Cpenuuii HOHHBIN KOXPPHUIMEHT aKTUBHOCTU. MloHHAs
BennuuHbl. MoHHas cuna. cuia pactBopa. [Ipasmia. CreneHp AUCCOLMALINU.
Crenens aucconyanuu Teopus cnadbIx 3neKTponuToB. KoHcTanTa

JUCCOLUAIIH.

7.3  DnexTpuyeckas IpoBOAUMOCTh VY nenbHas ayieKTpudecKasi IpOBOJIUMOCTbD.
pPacTBOPOB JJIEKTPOIIUTOB. 3aBUCHUMOCTD YACIbHON AJIEKTPUUECKOM
[ToABMKHOCTH U YKCIIa IEpEeHOCca | MPOBOJMMOCTH PACTBOPOB OT KOHIIEHTparuu. MonbHas
HOHOB ANEKTpUYECKasi IPOBOJIUMOCTb.

AGCOII0THAS CKOPOCTh BUXKEHHS HOHA. [T0ABMKHOCTH
nona. 3akoH Konbpayma. Konaykromerpusi.

7.4  Teopust cUIBHBIX 3JEKTPOIUTOB. = OOIIME MOJI0KEHNS TEOPUU CUIIBHBIX AJIEKTPOJIUTOB.
XUMUYeCKUEe UCTOYHUKH TOKA. Onextpon. ['anbBaHMYECKUN IIEMEHT.

DNEKTPOABUKYIAS CUJIA. Y CIIOBHBIN U CTAaHIAPTHBIN
noteHuuai . BoIopoHbIi 3JIEKTPO/I.

7.5 Twumbl 0OpaTUMBIX JIEKTPOJIOB. DNEKTPOABI IEPBOTO, BTOPOT0, TPETHETO POJIa
Tunsl 00paTUMbIX I"azoBbie anekTpoibl. OKUCIUTENBHO-
rajlbBAHUYECKUX JIEMEHTOB BOCCTaHOBUTENbHBIE 3JIEKTPOIbl. IOHHOOOMEHHBIE

ANEeKTPoAbl. XUMHUYECKUE, KOHIICHTPAI[MOHHBIE U
(u3nyecKre raJbBaHNYECKUE DJIEMEHTHI.

Kypc naGoparopHbIx 3aHATUN

Ne HaumenoBanue pasgesia / TeMbl JMCHUILIHHBI Coaepxanue

1 BBEJIEHHUE. ATPEI'ATHBIE COCTOSAHUSA BEHLIECTB. OCHOBbBI
XUMHYECKOH TEPMOJIUHAMMKN. TIEPBOE HAYAJIO
TEPMOJNHAMUKHU

1.2 OcHoOBHBIE arperaTHble COCTOSIHMS BellecTB. ['a3bl. Beenenne. Texnuka
WneanbHble U peanbHble ra3pl. TBepaoe U XKHUIKOE 6e3onacHoctu. Pedpakuus.
COCTOSIHUE BEILIECTB

1.4 Tepmoxumus JlaGopartopHnast pabota

"Tepmoxumust 1"

2 BTOPOE U TPETBE HAYAJIO TEPMOJINHAMMUKMN.
TEPMOANHAMMWYECKHUE ®YHKIIMHN

2.2  Tperbe Havano TepmoauHaMuku (moctynat [manka) | Jlaboparopras padoTa

"Tepmoxumust 2"

3  XUMHUYECKOE PABHOBECHUE. CMEHIEHUE XUMHNYECKOI'O
PABHOBECUS. ®A30BbIE PABHOBECHUA B OJJHO-, IBYX- "
TPEXKOMITIOHEHTHBIX CUCTEMAX

3.3 OcHoBHBIE OHATHUSA (Ha30BBIX PABHOBECHI Jlabopartopnast pabota "®dazoBoe

paBHOBecHe"

10



3.5 | JlnarpamMmbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX cucTeM  JlaGopatopHast pabota "V3ydenue
TPEXKOMIOHEHTHOM cucTeMbl"

4 TEPMOJIMHAMWYECKHUE CBOMCTBA PACTBOPOB
4.1  Kiaccuduxanus pacTBOpOB JlaGoparopHas pabota
"laBienue napa"

4.3 | PacnpeneneHue BEIIECTBA MKy IBYMS JlabopartopHnast pabota
HECMEUIMBAKOLIMMHUCS KUJIKOCTIMHU "[leperonxa"

5  XHUMMNYECKASA KUHETHUKA

5.2  ®opmanbHast KHHETHKA JlaGoparopnas pabora "Kuneruka
1|l
6 KATAJIU3
6.2 KuHeTHKa TOMOTeHHOTO KaTaau3a Jlaboparopnas pabota
"Kuneruka 1"
6.4 T'eTeporeHHbBIN KaTaIK3 JlaGopartopHnas pabota
"Karanus"

7 DJIEKTPOXUMMUA

7.1  OcHOBHBIE IOHATHS MIEKTPOXUMUU Jlaboparopuas pabota
"Kpuomerpusa"

7.3  DnexTpuyeckas IpoBOJAUMOCTH PACTBOPOB JlaGopartopnas pabota
3IEKTPOJNUTOB. [I0ABMKHOCTB M YnCIIa IepeHoca "Konaykromerpus"
HMOHOB

7.4 Teopusi CHIBHBIX JIEKTPOJIMTOB. XUMHYECCKUE JlaGopartopHnas pabota
HWCTOYHHUKH TOKA. "CnunaBsr"

7.5 | Tunsl 00paTUMBIX 3JIEKTPOAOB. THUIIBI 00paTUMBIX JlaGopatopnas pabora "DAC"

TaJIbBAHUYCCKUX 3JICMCHTOB

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHue VISl CAMOCTOSITeIbHON padoThl 00y4aroLuXcs 110
AMCUUIIMHE (MOAYJIIO)

HepequL TEM JJId CaMOCTOATCIIBHOTO U3YYCHU:

1. 3axoH ['ecca

2. da30BbIe paBHOBECHUS

3. 3akoH Payns

4. CMmelnieHre XuMUYECKOI0 PaBHOBECHUS

5. MesxhasHblil kKaTanus.

6. Knaccudukanus 31eKTpo/IoB.

7. [anpBaHMYECKH IIEMEHT.

Y4eOHo-MeToAnYeCKOe 0OecTieueHe CaMOCTOATEIbHOW paboThI CTYACHTOB

1. «[Tpumepsl pemieHus 3a7a4y MO XUM. KMHETHKE M KaTaluzy: yued. MocoOHue CTyHA. XUM.
cuew.». T. I1. Mynpuk — Ctepnuramak: u3a-Bo CO baml'y, 2013. — 91c¢.(koa-Bo-50 3Kk3.).

2. A. T. Crpombepr, /. Il. Cemuenko «®Puszmdeckas Xumus: YueO. g CTyI. BY3OB,

oOyuaromuxcs o xuMm. crenuansHocTsam». [lox pen. A. I'. Ctpombepra — 5-e u3z., ucnp., - M.:
Beicm. mk. 2003. — 527¢.(kon-Bo 20 5k3.).

3. B. B. Epemun «3anaun o ¢puzndeckoit Xxumun: Yueo. nocoobue Ais CTy., 00yqaronmxcs
no cret. 011000 — Xumus u no HanpasineHuto 510500 — Xumusi». — M.: Dk3amen, 2003. —
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318c.(kom-Bo 24 3K3.).
4, OCHOBHBIE TEOPUU M TPAKTUKA XUMHUYECKOW KWHETHUKH: y4yeO. rmocobwe Il camocT.
pabotsl ctyn. no xum. cuemy. T. II. Mynpuk — Crepaurtamak: U3n-so CO baml'V, 2014. —
91c.(kom-Bo-75 3K3.).

6. YueOHO-MeTOAMUYECKOE U HH(POPMALMOHHOE o0ecTedeHre JUCHUINIMHBI (MOIYJIS)
6.1. Ilepeuennb yueOHOiIi JIuTEPATYPbI, HEOOXOAMMOM 1JIA OCBOCHH S JUCHUIIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi IuTepaTypa:

1. KynpsmeBa H. C., bonmapea JI. I'. ®usmueckasas xumus: yded. g OakanaBpoB
By30B.— M.: IOpaiit, 2012. — 340c. - (Ko:i-Bo 3k3eMILIsIpoB: Bcero — 25).

2. OcHOBBI (PM3UYECKON XUMHUU: TEOPHS U 3a7a4u: yueO. mocoOue sl CTy . 00yqaronuxcs
no cret. 011000- Xumus u no HanpasieHuto 510500 — Xumus». B. B. Epemun; MI'Y
uM. M. B. JlomonocoBa — M.: Dk3amen, 2005. — 478c. (kon-Bo 20 7K3.).

3. Crpombepr A. I'., Cemuenko /[I. Il. ®usmueckas xumus: YueO. i CTyI. BY30B,
oOyuaromuxcs mo xuM. cnenuansHoctaMm. [lox pen. A. I'. Crpombepra — 5-e uza., ucnp.,
- M.: Beicm. mk. 2003. — 527c¢. (kon-Bo 20 3k3.).

Jlono/IHUTeIbHASL y4eOHAas JIuTepaTypa:

1. 3umon, A.Jl. ®usnueckas xumust: Yueb. A CTy. TEXHONI. crnern. By30B / A. JI. 3umoH,
H. ®. Jlemenxo. - M.: Xumust, 2000. - 315¢.: wi. — (Kon-Bo 5k3eMInIsipoB: Bcero — 29).

2. 3amaun 1o (QuU3MYECKOW XUMHUHU: Yy4eO.mocobwe i CTyA., OOYYaroIMXCs I10
cnen.011000-Xumust u o HampasneHuto 510500-Xumust / B.B.Epemun, C.M.Kapros,
N.A.Ycnenckas u np. - M.: Ok3amen, 2005. - 318c.: mi. ( Kon-Bo 3k3eMIUIsSIpoB: BCero —
24).

6.2. Hepeqeﬂb JICEKTPOHHBIX OHMOJIMOTEUHBIX CUCTEM, COBPEMECHHBIX npo«beccuonaﬂbnux
0a3 JAaHHbIX U HHq)OpMaIIHOHHLIX CIIPAaBOYHBIX CUCTEM

Ne HaumeHoBaHuHe JOKYMeHTAa ¢ YKa3aHHeM PeKBHU3UTOB
n/n
1 JHorosop Ha goctyn k ObC ZNANIUM.COM wmexny baml'V B nmune nupexropa CO

bamlV 1 OO0 «3nannmym»Ne 3/22-36¢ ot 05.07.2022

2 Jlorosop Ha moctyn k DBC «BC IOPAWT» (monnast komiekims) Mexay baml'y B e

mupextopa CO Baml'V u 000 «dnexrponnoe m3natenbctBo FOPAWTY Ne 1/22-36¢ ot
04.03.2022

3 Horosop Ha noctyn k ObC «YHuBepcurterckas 6nbaroTexa oHnaitH» mexxay baml'y u

«Hexcemenma» Ne 223-950 ot 05.09.2022

4 | Jlorosop Ha goctyn kK OBC «Jlaub» Mexny baml'Y u m3garensctBoM «Jlanb» Ne 223-948

ot 05.09.2022

5  Horosop Ha noctyn k IbC «Jlanp» mexay baml'V u m3garensctBom «Jlanb» Ne 223-949
ot 05.09.2022

6 Cornamenue o cotpynaudectBe Mexkay baml'y u n3garensctBom «JIaub» Ne 5 ot
05.09.2022
7 3BbC «3b baml'¥Y», 6eccpounstit forosop mexay baml'V u OO0 «OTkpbIThIe

oubnuoreunsie cucteMb» Ne 095 ot 01.09.2014 r.
Horosop Ha B/l nuccepraumii mexxay baml'y u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxitouennn k HOb u o mpenocraBnenun nocryna k oobekram HOb mexay
baml'V B muue qupexropa CO baml'y ¢ ®T'BY «PI'b» Ne 101/HOB/1438-I1 ot
11.06.2019

(ee]
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10 | Jorosop Ha goctym k OBC «BC IOPANUT» (monmas xomtexuus) Mexny YYHuT B muie

mupextopa CO YYHuT u 000 «dnekrponnoe m3natensctso FOPANUT» Ne 1/23-36¢ ot
03.03.2023

Ilepedyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» (naJiee -

cerb «AHTEpHET»)

Ne Anapec (URL)
n/n

1 http://www.nait.ru/journals/index.php?p_journal_id=16

Onucanue CTpaHUIbI

Hayuno-npaktuueckuii u
CIPaBOYHO-UH(GOPMAITMOHHBII
XKypHal "DHIUKIONEIUS
WH)KEHepa-XuMuka'

2 http://www.chemport.ru/?cid=14

Katanor XuMHUYeCKHUX PecypcoB
// 3IEKTPOHHBIE CIIPABOYHUKH

6.3. [lepeyennb JIMIEH3MOHHOT'O U CBOOOIHO PACTIPOCTPAHSEMOI0 MPOIPAMMHOTO
obecrieyeHHsl, B TOM YHCJI€ 0TE€YECTBEHHOT0 MPOU3BOACTBA

HaumeHoBaHue NPOrpaMMHOro odecrieyeHust
Office Standart 2010 RUS OLP NL Acdmc 200 /JIunen3uonnsiii goroop Ne04297 ot 9.04.2012
Office Standart 2007 Russian OpenLicensePack NoLevel Acdme 200 / OOO «O06mecTBO
nH(OPMALIMOHHBIX TeXHOJOTHIY. ['ocynapcTBenHbIi KOHTpakT Nel3 ot 06.05.2009

Windows 7 Heorpanunuenona 3 roga/ Microsoft Imagine. I[Toanucka Ne8001361124 ot
04.10.2017r.

Windows 10 Heorpanuuenona 3 roga/ Microsoftimagine.lToamucka Ne8§001361124 ot
04.10.2017r.

7. MaTepl/IaJII)HO-TeXHI/I‘leCKaH 6338, HeoOXoauMas JJisl OCYHICCTBJICHUA Oﬁpa3OBaTeJIbHOFO

npouecca mo JIMCuUMIInHe (MO}IyJIlO)

Tun yuyeOHOM ayauTopuu
YuTalLHBINA 3a)1: HOMEIEHUE UL
CaMOCTOSITENIbHON PabOTHI

VYyeOHast ayuTOpus AJIs IPOBEACHUS 3aHATHH
JIEKIIMOHHOI'O THIIa, yueOHast ayIUTOpUs IS
MIPOBEACHUS 3aHATHN CEMHUHAPCKOTO THIIA,
yueOHasl ayJJUTOpHUs TEKYIIET0 KOHTPOJIS U
IIPOMEXKYTOUHOM aTTecTalnu, yueOHast ayAuTOPHs
IPYIIIOBBIX ¥ UHIUBUYAJIbHBIX KOHCYJIbTALIUI

OcHauleHHOCTDH Y4eOHOH ayIuTOpuMn
VYuebHas mebenb, yaeOHO-HaTJISTHbIS
ocoOusi, KOMIIBIOTEPHI € IOCTYIIOM K CETH
«Uuteprer» 1 QUOC Ounnana
VYuebnas mebenb, T0CKa, MyJIbTUMEIHA-
POEKTOP, IKPaH HACTEHHBIH, yueOHO-
HaIJISIIHBIE TTOCOOUS

Kabuner 6e30macHOCTH )KU3HEACITETFHOCTH;
y4aeOHO-Hay4dHas TabopaTopusi o 0€30MacCHOCTH
KU3HEJEATSIILHOCTH U 3aIIIUTE OKPYXKAIOIIeH
cpenbl. YueOHas ayquTOpus AJsl IPOBEICHUS
3aHITHIA JEKIIMOHHOTO THIIA, yueOHAs ayAUTOPUS
JJI TIPOBEACHU A 3aHATHUA CEMHUHApPCKOIo TUIia,
yueOHas ayJUTOPHS TEKYIIeTO KOHTPOIS U
MIPOMEXKYTOUHOM aTTecTalny, yueOHast ayAuTOpHs
TPYMIOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIUI

YuebHas mebenb, IPOeKTOp, IKPaH,
o0opyaoBaHUE 11 POBEIACHUS
71a00paTOPHBIX PabOT, yueOHO-HATIIATHBIE
mocoOus, TpeHAKEP-MaHEKEH JJIS
0TpabOTKH MPAKTUYECKHX HABBIKOB
pEaHUMAIIMOHHBIX MEPOTIPUSTHIA, CpEICTBA
TPAHCHOPTHON UMMOOMIIN3ALINH, KIYT
OcMapxa, HOyTOyK

VYueOHas aAyJauTopusd IJIsd MPpOBCACHUA 3aHATUH
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JIEKUMOHHOTO TUNA, yueOHas ayAUTOPHS IS
MIPOBEACHUS 3aHITHI CEMHUHAPCKOTO THIIA,
yueOHasi ayJUTOPHs TEKYIIEro KOHTPOJIS U

MIPOMEKYTOUHOM aTTeCTAINH, YIeOHAs Ay AUTOPHS
IPYIIIOBBIX U UHJIMBU1YaIbHBIX KOHCYJIBTALINI

MIPOEKTOP, SKPaH HACTEHHBIHN, Y4eOHO-
HaCJISLAHBIE TOCOOUS

JlaGopaTopust XUMHUUYECKOW TEXHOJOTHH. Y uyeOHas
ayIUTOPUS JJIs IPOBEIACHUS 3aHITHI
CEMHUHApPCKOro TUNA, yueOHas ayAUTOPHS
TEKYILIEro KOHTPOJIS U MMPOMEKYTOUHON
aTTecTaluu, yueOHasi ayIMTOpHUs IPYIIOBBIX U
WHJUBUIYAJIbHBIX KOHCYJIbTAlUN
Jlaboparopus aHATUTUYECKOW XUMUH. YdeOHast
ayIUTOpUS AJIs IPOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUTA, YIeOHas ayUTOPHS
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTecTaluy, yueOHasi ayAUTOPHUS TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAINHI

ydeOHast Me0eb, 10cKa, yaeOHO-
HaTJISTHBIC TTOCOOWS, CYIIMIBHBIN TIKaQ,
BBITSDKHBIC ITKa(bl, XUMAYECKas TIOCY/1a,
BECBI

yueOHas me0enb, Tocka, yaeOHo-
HaTJIATHbIC TTOCOOMS, CYIIMIBHBIN IIKaQ,
BBITSDKHBIE MIKa(bl, XUMUYECKas TIOCY/Ia,
BECBI, JICKTPUICCKHUE ITUTKHU, BOJISTHBIC
0aHu, TUCTUILISTOP

JlaGoparopus oO11eil 1 HeOPraHMYECKON XUMUU.
VYyeOHas ayuTOpHs 1JIs1 TPOBEACHUS 3aHATUIA
CEMHUHAPCKOTo TUMA, yueOHas ayAUTOPHS
TEKYLIErO0 KOHTPOJIA U IPOMEKYTOUHON
aTTecTanuu, yueOHasi ayIMTOpHUs TPYIIOBIX U
VHIUBUYAIbHBIX KOHCYJIbTALHMA
JlaGoparopus opraHM4ecKOi XUMHUU. YueOHas
ayAUTOPHS JJIs1 TPOBEIACHUS 3aHITUI
CEMHUHAPCKOT0o TUMA, yueOHas ayAUTOPHS
TEKYLIErO0 KOHTPOJIA U IPOMEKYTOUHOM
aTTecTaluu, yueOHasi ayIMTOpHUs TPYIIOBBIX U
VHIUBUYAIBHBIX KOHCYJIbTAUN
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VYyeOnas mebenb A0cKa, yueOHO-
HaTJISITHBIC TIOCOOUSI, BBITSDKHBIC MKA(DBI,
XHUMUYECKas TIOCY1a, BEChI, XUMHYCCKHE

PCAKTUBBI

VYyeOHnast mebenp, 10cKa, y4eOHO-
HaIJISIIHBIE TTOCOOMS, CYIIMIIBHBIN K,
BBITSDKHBIE IIKa(bl, XUMUYECKas TIOCYa,

BECHI, TUCTUWIISITOP, MIEKTPUIECCKUE
TUTUTKH, XUMUYECKHUE PEAKTHUBBI



