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Pabouas nmporpamma TUCHUTLIMHBI (MO )

dusnuecKkass XuMus

3akpericHa 3a Mo Ipa3IelicHHeM Kadenpa pusuueckoit xumun
Hamnpasnenue noarorosku 28.03.01 HAHOTEXHOJIOI'MM 1 MUKPOCUCTEMHAS TEXHUKA
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Kpamupuxarms Baxanasp
Dopma o0ydeHns OoYHast
OO0mmast TpyI0EMKOCTh 93ET
Yacon mo y4eOHOMY ILTaHy 324 @DopMbI KOHTPOJISI B CEMECTpax:
B TOM YHCJIE: JK3aMeH 3, 4
ayAUTOPHbIE 3aHATHA 136
caMoCTosTeNbHas paboTa 116
4acoB Ha KOHTPOJIb 72

Pacnpene.ﬂelme YacCoB JUCHUILVIMHBI 110 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0) 4 (2.2)
Kypee>) Uroro
Henens 18 18
Bun 3ansaruii vin | pn | vio | P | v | PO
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JlabopaTopHbIe 17 117 |17 |17 |34 (34
[Ipakruyeckue 34 134 |17 [17 |51 |51
Wroro ayn. 85 |85 |51 |51 136 | 136
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Cam. paboTta 95 195 |21 |21 [116 116
Yacel Ha KOHTPOJIb 36 |36 |36 |36 |72 |72
Uroro 216 1216 | 108 | 108 | 324 | 324
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1. HEJIX OCBOEHUA

1.1

dusnueckas xumus 4.1

1.2 | 03HaKOMUTbH C OCHOBHBIMH 3aKOHAMU U NOHSATHSIMU TEPMOANHAMUKY, INPUMEHEHHIO TEPMOJUHAMUYECKOI0 MOAX0a K
OTIMCAHUIO COCTOSIHUS PABHOBECHS M K OTIMCAHUIO MTPOLECCOB (ha30BBIX M XUMHUECKIX MTPEBPAIICHII.
1.3 | 3agaun JUCLUIUINHBL:
1.4 | OBnaners:
1.5 |- cmocoboM pacuera XUMHYECKIX PaBHOBECHIT
1.6 | - onpeneneHreM HampaBiIeHUs] CaMOIIPOU3BOJIBLHBIX MPOLIECCOB
1.7 | - openeneHreM mapyuaibHbIE MONBHBIC BETMUMHEI B paCTBOPaxX
1.8 | - BEIIOJTHEHUEM PacyeTOB PAaBHOBECHI B pPacTBOpax
1.9 | - BeImonHEHNEM aHaIU3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUArPAMM
1.10 | - MeTOTaMH SKCIIEPUMEHTAIBHOTO OTIPECTICHIS (DU3HKO-XUMHICCKAX BEITIYIH
1.11 | Gusnueckast Xumust 4.2
1.12 | ens u 3amaum AUCITUTLUTHHBI
1.13 | Llens - 03HAKOMUTH ¢ OCHOBHBIMH 3aKOHaMH U NOHSATHAMU KMHETHKH, B YACTHOCTU XUMHUYECKOW KMHETHKH, a TAKKE C
OCHOBHBIMM HKCIIEPUMEHTAILHBIMU U TEOPETUUECKUMU OJX01aMH K OITMCAHUIO KUHETHKH IIPOLIECCOB.
1.14 | 3agaun
1.15 | OBnazgers:
1.16 |- cnocoboM pacueTa CKOPOCTEH MPOIECCOB
1.17 | - cmoco6oM onpeneneH:s KUHETHUECKIX TapaMeTPOB CKOPOCTEH XUMHYECKUX PEaKIUi, MaccomepeHoca u
JJIEKTPOIIEPEHOCa B TOMOT'€HHBIX U TeTePOreHHbIX CHCTEMAX.
1.18 | - MeToAaMu ONMCAaHUS KWHETUIECKUX 3aKOHOMEPHOCTEN
2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOT'PAMMBI
Box OIT: b1.0
2.1 TpeboBanus K npe)IBali)nTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 |Hudopmaruxa
2.1.2 | Xumus
2.1.3 | mxeHepHas ¥ KOMIBIOTEpHAS rpaduka
2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:
2.2.1 |be3onacHOCTb KU3HEAEATEIbHOCTH
2.2.2 | Merponorus, CTaHIAPTH3AIM U TEXHIIECKHE N3MEPEHHS TEXHOJIOTUH MaTepHAaJIOB 3JIEKTPOHNUKH
2.2.3 | OOmiee MaTepralioBeIcCHE
2.2.4 |Crartuctuyeckas pusuka
2.2.5 | TexHomorus MaTepuaioB HAHOAJIEKTPOHUKNA U MUKPOCUCTEMHON TEXHUKH
2.2.6 | ®u3uka KOHACHCUPOBAHHOTO COCTOSHUS
2.2.7 | ®usnveckue CBOWCTBA KPUCTAIIIOB
2.2.8 | DnekrpoHuka
2.2.9 |MarepuanoBegeHne HAHOCTPYKTYPHUPOBAHHBIX MaTepPHUAIOB
2.2.10 | Marepuainsl ¥ 3J1€MEHTHl MUKPO- 1 HAHOCEHCOPHKU
2.2.11 |Metozap!l aHanu3a ¥ KOHTPOJISE HAHOCTPYKTYPUPOBAHHBIX MaTePHAJIOB U CUCTEM
2.2.12 |Hayu4Ho-uccnenoBaTensckas padora
2.2.13 | ®duzuxa IUAIEKTPUKOB
2.2.14 | ®dusuka MarHUTHBIX SIBICHUN
2.2.15 | ®u3uka nNoIynpoBOAHUKOB U OCHOBBI TBEPIOTEIbHOU 3IIEKTPOHUKU
2.2.16 |MuxeHepHas MaTeMaTHKa
2.2.17 | KoHCTpYKIIMOHHBIE MaTE€PUAIIbl U UX TEXHOJIOTHH
2.2.18 |MarepuanoBeneHue MarHUTHOM 3JIEKTPOHUKU M MUKPOCUCTEMHON TEXHUKH
2.2.19 | ObopynoBaHHe MHKPO- 1 HAHOTEXHOJIOT WA
2.2.20 | OGopynoBaHuE NPOU3BOICTBA MAaTHUTHBIX MAaTepUaIOB
2.2.21 | duszmnueckre OCHOBbI MUKPO- 1 HAHOCHCTEMHOM TEXHUKH
2.2.22 | DyHKUMOHAILHBIC MATEPHAIIBI U UX TEXHOJIOTHH




2.2.23 |HonHo-nmna3MeHHas 00pabOTKa MaTepHUAIIOB

2.2.24 |MarHuTHbIC U3MEPEHHS

2.2.25 |MopenupoBaHue 1 MPOEKTUPOBAHUE MUKPO- U HAHOCUCTEM

2.2.26 | OCHOBBI CIUHTPOHUKH

2.2.27 |IloaroToBKa K IpOIEAype 3aIIUTHI M 3aMIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.28 | TexHoIOTHS MIPOU3BOCTBA (PEPPUTOBBIX MATEPHAIIOB U PaJHOKEPAMHUKI

2.2.29 | dusnka B3aMMOACUCTBUS YaCTHUI] U U3ITyYEHUI C BEIIECTBOM

2.2.30 | XuMus HAHOMATEpUAIOB U HAHOCUCTEM

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

YK-2: CiocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeH s, HCXOAs U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHli, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHHus

3HaTh:

VYK-2-31 MeToapl UCCICIOBaHUS B OCHOBHBIC MMPUEMbI O6pa6OTKI/I U IIPCACTABJICHUS IMOJTYYCHHBIX JaHHBIX

OIIK-3: CniocoGeH NpoBOAMTDL U3MePeHHsl M Ha0J110/1eHus1, 00padaThiBaTh U NPEACTABIATh IKCIIEPUMEHTAJIbHbIE JaHHbIE

3HaTh:

OIIK-3-31 kak mpoBOJUTH U3MEPEHUs 1 HabIoAeH s, 00padaThIBaTh U MPEACTABIATH YKCIIEPUMEHTANIbHBIC TaHHbIE

OIIK-1: Cnoco6en pemaTtb 3aa4Yu IIpO(i)eCCPlOHaJILHOﬁ ACATECIbHOCTH HA OCHOBE NIPUMEHCHUSA €CTCCTBCHHOHAYIHBIX U
oﬁmem{menepmﬂx 3HaHHﬁ, METOA0B MATEMATHYECCKOI'0 aHAJINU3Aa U MOACTUPOBAHUA

3HaTh:

OIIK-1-31 kak HCIIOJIb30BATh B HpO(l)CCCHOHaHLHOﬁ JACATCIIBHOCTH 0a3oBbIe C€CTCCTBCHHOHAYYHBIC 3HAHWs, BKIIIOYasA 3HAHUA O
npeamMeTe U 00BeKTax H3YyUCHUSA, X OCHOBHBIX XaPAaKTCPHUCTUKAX Ha MPUMEPE TCPMOANHAMUYICCKNX U KHHCTHICCKUX ITapaMCTpPOB,
OMMCBHIBAIOMINX 3BOJIOIAIO CUCTEM, a TAKKE 3HATh OCHOBHBIC aJITOPUTMBI TPOBECACHNUSA KOMITJICKCHBIX PACUCTOB

YK-1: CriocoGeH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CMHTe3 HHOopManu, yMeHHe aHAJIM3UPOBATh IIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 kak ocymmecTBIATh HOUCK, KPUTUYECKUI aHATHU3 U CUHTE3 HH()OPMALUH, YMEHHE aHATU3HUPOBATh IIPOIIECCHI U CUCTEMBI C
HCIIONIBb30BaHUEM COOTBETCTBYIOIIMX aHATMTHYECKUX, BBIYMCINTEIBHBIX M SKCIIEPUMEHTAIBHBIX METO/I0B

OIIK-1: Cnoco6en pemaTts 3a1a4mn HpO(i)eCCPlOHaJ'ILHOﬁ ACATEJIBbHOCTH HA OCHOBE IPUMEHEHUA €CTECTBEHHOHAYIHBIX U
Oﬁlllel/l]-DKEHeprlX 3HaHHﬂ, ME€TOA0B MATEMATHYECCKOI'0 AaHAJINU3Aa U MOACTHPOBAHUA

YMmerb:

OIIK-1-Y1 ucnonp30oBaTh 3aKOHbI K METOAbI ECTCCTBCHHBIX HAYK U MaTCMAaTUKU JIs1 PEIICHUS 3a1a4 PIH)KCHGpHOfI JACATCIIBHOCTH
C06I/IpaTI) W UHTCPIIPETUPOBATH JAaHHBIC U ONIPCACIIATH KPYI 3a/la4 B paMKax ITOCTABJICHHOM Jagsaese

YK-2: CniocodeH co0upaTh 4 HHTEPNPETHPOBATH JaHHBIE U OMPEAEJATH KPYr 32124 B paMKaX MOCTABJIEHHOMH 1eJIH,
B])lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI penieHus, uCxXoas u3 JIEﬁCTBleIl[I/IX MPaBOBbIX HOPM, UMCIOIIIUXCH PECYPCOB H
OrpaHUY€eHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

Ymerb:

YK-2-Y1 cobupaTs 1 HHTEPIPETHPOBATH JaHHBIE W ONPEIEIATh KPYT 3a7a4 B paMKaX IIOCTaBICHHOH [IeITN

OIIK-3: Cnocoben MMPOBOAUTH U3MEPECHUA U Haﬁﬂm}le]—ll/lﬂ, OﬁpaﬁaTblBaTb U NMPEeACTABJATDH IKCIICPUMEHTAJIbHBIC TaHHbIC

YMmerhb:

OIIK-3-Y1 mpoBoanTh H3MEpEHUs B HAOIOACHH S, 00pabaThIBATh U MPEICTABIIATH SKCIICPHMEHTAIBHBIC TaHHEIC

YK-1: CriocodeH ocyliecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HH(opManuu, yMeHre AaHAJIM3UPOBATh IIPoLecchl U
CHCTEMBI ¢ HCMOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIi TOIX0/ /IJIsI pelieHNsI MOCTABJIEHHBIX 3a/1a4

YMmerb:

YK-1-V¥1 cymecTBiaTh MOUCK, KpUTHIESCKUI aHATIN3 U CHHTE3 HH(OPMAIINU, yMEHHE aHATN3UPOBATh IPOIIECCH H CHCTEMEI C
UCTIONIB30BAHUEM COOTBETCTBYIOIIUX aHATUTHUECKUX, BBIYUCIUTENBHBIX U SKCIIEPUMEHTAIBHBIX METOI0B

OIIK-3: Cnoco0eH NMPOBOJAUTHL UBMEPECHUA U Haﬁ.]'llO}le]—ll/lﬂ, OﬁpaﬁaTbIBaTb U NMPEeACTABJATh IKCIICPUMEHTAJIbHBIC TaAHHbIE

Baanernb:

OIIK-3-B1 HaBBIKaMHU POBEICHUS U3MEPEHUS U HAOMIOCHUS, 00paOOTKU U IPECTABICHUS SKCIICPIMEHTATBHBIX TaHHBIX




YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAIN3 U CMHTe3 HHOopManuu, yMeHHe aHAJIM3UPOBATh NIPOLecChl U
CHCTEMBI € HCTIOJI30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTENLHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NMPHMEHSITh CHCTEMHBII1 MOAX0/ /ISl pellieHNHsI MOCTABJIEHHBIX 32124

Baagern:

YK-1-B1 HaBbIKamMH NOMCKa, KPUTHUECKOT0aHANIN3a M CUHTE3a HH(GOPMAIIUU, yMEHHE aHATU3UPOBATh IPOIIECCH U CUCTEMBI C

HCIIOJIB30BAHUCM COOTBETCTBYIOIIUX AaHATUTHYCCKUX, BBIYUCIIUTCIIBHBIX U OKCICPUMCHTAJIbHBIX MCTOJOB

YK-2: CniocoGeH co0MpaTh U HHTEPNPETHPOBATH JaHHbIE U ONPeAeJsITh KPYr 3a1a4 B pAMKaX MOCTABJIEHHOMN Le/Iu,
BBIOHPATh ONTHMAJBHBIE CIIOCOOBI PelIeH s, HCXOAS U3 IeHiCTBYIOIINX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

Baanernb:

VK-2-B1 HaBbIKaMHu MOPOBCACHUA U3BMCPCHHUA U Ha6J'IIOZ[eHI/I$I, O6pa6OTKI/I " IPEACTABJICHUA SKCIICPUMCHTAJIbHBIX TaHHBIX

OIIK-1: Cnoco0eH pemiath 3a1a4uu NpogecCHOHAIBHOM eATeJbHOCTH HA OCHOBE MPHUMEHEHUs] eCTeCTBEHHOHAYYHBIX U

oﬁmemmceﬂepm,lx 3Hal—[Hﬁ, M€TOA0B MATEMATUYECKOI'0 aHAJINU3a U MOACTUPOBAHUSA

Baanernb:

OIIK-1-B1 HaBbikamMy UCTIOJIB30BaHMS 3aKOHOB M METO/JIOB €CTECTBEHHBIX HAYK U MAaTEMAaTHKU I PELICHU 3a/1a4 MHKEHEPHOMN
JIESITeNIbHOCTH
METO/IaMH UHTEPIPETALMH JaHHBIX

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHi pecypcbl padoThI
Pa3gen 1. OcHoBHBIE
3aKOHBbI TEPMOJAMHAMHKH
1.1 BBonnas nexuus. [lepsbiii 3 2 VYK-1-31 VK-1- | JI1.3JI1.1
3aKOH TEPMOJIUHAMMKH, V1 VYK-1-Bl J1.1
ONMCAaHKUE MIPOIIECCOB B VK-2-31 YK-2-
uaeanbHoM rase /Jlex/ Y1 YK-2-Bl1
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
1.2 OrnpenieneHue TeroTh 3 2 VK-1-31 YK-1- JI1.3 JI1.1 P1
pacTBOpEHMUS COIU B Y1 VK-1-Bl J.1
Bojie /J1a6/ YK-2-31 YK-2- JI1.2J13.1
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
1.3 YpaBHEeHHE COCTOSIHUS 3 2 VYK-1-31 YK-1- | JI1.3 JI1.1
WJIealIbHOTO ra3a. 3aKoH Y1 YK-1-Bl1 JI1.1J12.2
JansToHa. Ternosoit adpdexr VYK-2-31 YK-2-
xuMudeckoi peaxuun /TIp/ V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1




1.4 OmnpeneneHue TemIoThI 2 VK-1-31 VK-1- JI1.3 JI1.1 P1
peakuuu HelTpanusa- Y1 YK-1-Bl1 J.1
i /J1a6/ YK-2-31 YK-2- JI1.2J13.1

VY1 YK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

1.5 TepMoxumusl. 2 VYK-1-31 YK-1- | JI1.3 JI1.1
Kanopumerpuueckuit V1 VK-1-Bl J1.1
SKCTIICPUMEHT, YK-2-31 YK-2-
TepMoIUHaMUIecKast 6a3a Y1 YVK-2-Bl
naHHbIX. BTOpOit 3akoH OIIK-1-31
TepMoIUHAMUKH. /JIex/ OIIK-1-V1

OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

1.6 N3meHeHue SHTpOnuH. 2 VK-1-31 YK-1- | JI1.3 JI1.1
TepmoannamMuyeckue Y1 VK-1-Bl JI1.1J12.2
pacdeTsl I XMMHYECKHX YK-2-31 YK-2-
peakuwuii /T1p/ VY1 VK-2-Bl

OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

1.7 DBOJTIOIHS TPOLIECCOB. 2 VYK-1-31 YK-1- | JI1.3 JI1.1
Oueprus ['m66ca, sHeprus Y1 YK-1-Bl1 J.1
I'enpMronbIa, UX 3aBU- VK-2-31 YK-2-

CHMOCTB OT ITApaMETPOB V1 VK-2-Bl

cuctembl. TpeTHii 3aKOoH OIIK-1-31

TepMoguHaMuUKH. /JIex/ OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

Pazgen 2. Xumnueckoe

paBHOBecHe, pABHOBeCHE B

O0HOKOMIIOHEHTHOI

cucreme

2.1 XUMHUYECKOE PABHOBECHE. 2 VYK-1-31 VK-1- | JI1.3 JI1.1
YpaBHenue uzorepmsl Bant- V1 VK-1-B1 J.1
Todda, pacuer paBHOBECHOTO VYK-2-31 VK-2-
cocraBa. YpaBHEHUE N300apbl Y1 VK-2-Bl
Bant-T'odpda /Jlex/ OIIK-1-31

OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

2.2 BrInoniHeHne qoOMAaIIHEro 35 VK-1-31 YK-1- JI1.3 JI1.1

3anmanus 1 /Cp/ Y1 YK-1-B1 JI1.1J12.2J13.
VYK-2-31 YK-2- 3

Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1

OIIK-3-Bl1
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Omnpenenenue KOHCTaHTHI
PaBHOBECHS] TOMOTEHHOM
peaxiun /J1a6/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1
JI1.2J13.1

P2

2.4

Pacuer paBHOBECHOTIO
COCTaBa B XUMHYIECKOM
npouecce. Hanpasnenue
nporiecca. /TIp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

2.5

Pacuets! croxHbIX
paBHOBecuid. [ oMoreHHbIE,
TeTEepPOTreHHbIE U TOTIOXH-
MHYecKre peakiuu. /JIex/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1

2.6

OcobenHOCTH pacuera
PaBHOBECHS B Pa3HbIX
ciryqasix /I1p/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

2.7

®dazoBoe paBHOBECHE B
OJTHOKOMITOHEHTHBIX
cucTeMax. YpaBHEHHE
Knaneiipona-Knaysuyca.
®da30Bble AUATPaMMBbL
OTHOKOMITOHEHTHBIX
cucreM. /Jlex/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3J11.1
J1.1

KM3

2.8

PaBHOBecHe B MHOTO(a3HBIX
CHCTEMax. X AMHUYCCKUN
norernuan. Obiee ycioBue
paBHOBecus. /Jlex/

VK-1-31 YVK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1 J13.1




2.9

PaBHoBecue B
0JTHOKOMOIIOHEHTHOI
cucreMe. YpaBHEHHE
Knaysuyca-
Knaneiipona /ITp/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

KM3

2.10

[Toarororka x 3ammure /13
PactBopsl. 3amuTa JI3. /Cp/

12

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

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

KM2

Paznen 3. Teopus
PacTBOpOB

3.1

ITonsTHE pacTBOpA,

napIHaNTbHbIC MOJIbHBIC
BEJIMYHMHBL. Y paBHEHHUE
I'n66ca-/rorema. /Jlex/

VK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3J11.1
J1.1

32

Omnpenerenne mapuuaabHbIX
MOJIBHBIX 00BEMOB
KOMIIOHEHTOB /J1a6/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P3

33

BeckoneuHo-pa30aBlieHHBIE
PacTBOPEI, 3aKOHEI
OeCKOHEYHO-Pa30aBICHHBIX
pactBopoB. /JIex/

VYK-1-31 YK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1

34

Pacuersl XHMHYIECKOTO
paBHOBeCHs B pa30aBICHHBIX
pactBopax /TIp/

VK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3 J11.1
JI1.1J12.2

KM2,K
M3




3.5

3akoH pacnpenencHus /J1a6/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P2

3.6

WneanbHbIE pacTBOPHI.
3aKoHBI HAEaTbHBIX
pactBOpoB. /Jlex/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1

3.7

OTKIOHEHHUS OT UEaTbHOCTH
B pacTtBopax. IlonsTue
akTuBHOCTH. Teopus
PEryIspHBIX PACTBOPOB.
Paccnoenue.

/J1ex/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1

3.8

OmnpeneneHue MOJICKyIIPHOH
Macchl PacTBO-PEHHOTO
BC€IICCTBA 110 ITIOHWXKXCHUIO
TEeMIIEPa-TypPhI

3amep3anus /J1ab/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P4

3.9

Pacuer paBHOBecuit B
6ecKOHEeYHO-pa30aBICHHBIX U
H7eaNbHBIX pacTBopax. /JIex/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3 J11.1
JI1.1J12.2

3.10

PactBopbl, napiyansHbIe
MOJIbHBIC BEIMUMHBI. 3aKOHBI
6ecKOHEeTHO-pa30aBICHHBIX
pactBopos. /I1p/

VK-1-31 YVK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2




3.11

IToaroroBka K KOHTPOJILHOM
pa6ote "PactBopsr" /Cp/

14

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.1J11.3
J12.2J11.1

3.12

CBoiicTBa HieaIbHBIX
pactBopos. /IIp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3 J11.1
JI1.1J13.3

3.13

Brmoanenue /13
PactBops1 /Cp/

14

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

Pa3nen 4. da3oBblie
AAarpaMMbl
JABYXKOMIIOHEHTHBIX
cHCTeM

4.1

IMpasuno ¢a3 I'nbdoea.
®a30BbIe AUArPaMMBbI
JIBYXKOMITOHEHTHBIX CHCTEM,
MPOCTEHIIINE TUIIBI.

/JIex/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3J11.1
J1.1

4.2

®dazoBas nuarpamma
JIByXKOMITOHEHTHOM cuc-
Tembl /J1ab/

VK-1-31 VK-1-
V1 VK-1-Bl
VYK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1

JI1.3 J11.1
J1.1
JI1.2J13.1

PS5

43

ITpomexyrounbie (asbl.
«CnoxHbIe» (hazoBbie
nmuarpammsl 1 /JTex/

VK-1-31 VK-1-
Y1 VK-1-Bl
VYK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1




44

®da30BbIe AUATPAMMBEI 1,
pemenune 3aaad. /TIp/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

4.5

CroxHble» (pa3oBble
nuarpaMmsl 2 /JIex/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3 J11.1
J1.1

4.6

IToctpoenue dazoBoit
JUarpaMMBbI JBYXKOM-
[TOHEHTHOM CHUCTEMBI 110
KPUBBIM OXJIAXKJICHUS
(npoBoautcst Ha DBM) /J1ab/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1
JI1.2J13.1

P5

4.7

®da30BbIe AUATPAMMEI 2,
pemenne 3anayq /TIp/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

4.8

BrinonHene 1oMaIHero
3amanus 2 /Cp/

20

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3 JI1.1
JI1.1J12.2

KM4

Paspeu S.
TepmoauHamMuyeckue
OCHOBBI 3JIeKTPOXUMHHU

5.1

I'anpBaHWMYECKHE DJIEMEHTEHI.
VY cTpoiicTBO raibBaHUYECKHX
anemeHToB. [Iponeccsl,
MIPOTEKAIOIINHI B
raJbBaHUYECKHX

27eMeHTOB. /Jlex/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1




5.2 TepmoanHaMuka VK-1-31 VK-1- JI1.3 JI1.1 P8
raJIbBAHUYECKUX 3JIEMEHTOB. Y1 YK-1-Bl1 J.1
O/1C. YpaBuenue Heprcra. YK-2-31 YK-2-

Pacuer TepMOIUHAMUYECKUX V1 VK-2-Bl
hyHKIMHA IO OIIK-1-31
AKCIIEPUMEHTAIIbHBIM OIIK-1-V1
naHHbIM. /JIex/ OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1

53 O/1C. YpaBuenue Heprcra. VK-1-31 YK-1- | JI1.3 JI1.1
Pacuer TepMOIUHAMUYECKIX V1 VK-1-Bl JI1.1J12.2
(yHKUIME 10 3HAYCHUAM YK-2-31 YK-2-

SAC. Mp/ Y1 YK-2-B1
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

Paznen 6. Ckopocts

npouecca. OCHOBHbIE

TMOHSATHS

6.1 Beognas nexius. CKopocTsb YK-1-31 YK-1- | JI1.3 JI1.1

mporieccos /JIex/ V1 VK-1-B1 JI1.1
YK-2-31 YK-2-
V1 YK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1
6.2 Koncranra ckopoctu VK-1-31 VK-1- | JI1.3 JI1.1 P9
TOMOTE€HHOM XUMHUYECKON Y1 VK-1-B1 J1.1
peakiuu /J1a6/ VK-2-31 VK-2- JI1.2J13.1
Y1 YK-2-B1
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
6.3 Cxkopoctb. MaccomnepeHoc. VK-1-31 YK-1- | JI1.3 JI1.1
[Totox Bemectna. V1 YK-1-B1 JI1.1J12.2
Koncranra ckopoctu YK-2-31 YK-2-
xuMuueckoi peaxuun /IIp/ Y1 YK-2-Bl1
OIK-1-31
OIIK-1-VY1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

Pa3gen 7. DnekTpomnepeHoc.

CuibHbIE H cJ1a0bIe

JJIEKTPOJTUTHI

7.1 Oo6mas Teopus VK-1-31 YK-1- | JI1.3 JI1.1
anekrponeperoca /Jlex/ Y1 VK-1-Bl J1.1

VYK-2-31 YK-2-

VY1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1

OIIK-3-B1




7.2

Omnpenenenue yucia
nepeHoca noHos /J1a6/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P7

73

DNEKTPOIIPOBOAHOCTh
cnabsIx anekrponautos /IIp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3 J11.1
JI1.1J12.2

KM6

7.4

OnekTponuTHYecKas
JICCOLUALHS 1
3IIEKTPOIPOBOIHOCTD
3NIEKTPOIUTOB /JIeK/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1

7.5

Omnpexnenenue
3IIEKTPOTIPOBOIHOCTH
cimaboro snekrponuta. /J1ab/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P6

7.6

DNEKTPOIIPOBOAHOCTh
CHIIBHBIX JJIEKTPOJIUTOB.
Yucno nepeHoca.
IMomsmxHOCTS. /TIp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3 JI1.1
JI1.1J12.2

KM6

7.7

[ToaroroBka Kk KOHTPOJIBLHOMN
pabote mo
anekrponepenocy. /Cp/

VK-1-31 YVK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1

KM6

Pasnen 8. 'omorennnie
XUMHUYECKHE peaknu




8.1

Kunernyeckoe ypaBHeHHE.
CKOpOCTb U KOHCTaHTa
CKOPOCTH XUMHUYECKOH
peaxiun /Jlex/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1

8.2

Mertozp! onpeneneHus
MOPSAKA U KOHCTAHTBI
CKOPOCTH XUMHUYECKOH
peaxiun  /Jlex/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1

83

VYpaBHeHHe AppeHuyca.
DHeprus AKTHBALIUU.
INapannensHble U
MOCJIEIOBATENbHBIC IPOLIEC-
cel. Ilemabie peakiumn. /JIex/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
J1.1

8.4

Boimonuenue 13
Kunerunka /Cp/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J13.2

KM5

8.5

[Topsox roMoreHHoM
XMMUYECKO! pEaKuHu.
3aBUCUMOCTb CKOPOCTU
peaxuu ot
temmeparypsl. /TIp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3J11.1
J1.1

8.6

IToaroroBka k KOJUIOKBUYMY.

3amura /I3 Kunernka /Cp/

VK-1-31 YVK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

KM5




8.7

Omnpenenenue KOHCTaHTHI
CKOPOCTH T'OMOT'€HHOM
XUMHUIeckoi peakmu /J1a6/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J11.2

P9

Paznen 9. MacconepeHoc.

Audpgysus

9.1

Juddysus. YpapHeHus
®uka. MacconepeHoc B
TBEepABIX Tenax. /Jlex/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-Bl1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3 J11.1
J1.1

9.2

Juddysus B TBepaBIX
Tenax /J1a6/

VK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.3J11.1
J1.1
JI1.2J13.1

P10

9.3

Juddy3noHHbBIH MTOTOK
BemectBa. /IIp/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

KM7

9.4

MOJrOTOBKA K KOHTPOJIEHOMY
tecty /Cp/

VYK-1-31 YK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
J1.1

KM7

Paszgen 10. Kunernka
reTeporeHHbIX MPOLEeccoB

10.1

Kuneruka rereporeHHbIx
mporieccoB. /JIex/

VYK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3 J11.1
J1.1




10.2

KuHeTrka rereporeHHbIX
mporieccoB. /TIp/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.3J11.1
JI1.1J12.2

KM7

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KouTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonTtponsnoe
MEPOIIPHUAITHE

IIpoBepsiemble
WHIUKATOPBI
KOMIICTCHITHIA

BOHpOCBI JUIA IOATOTOBKKU

KM1

J13 1 PaBHOBecue
XUMHYECKAX
peaxkuui

VK-2-31;YK-2-
V1;YK-2-B1;VK-1-
31;YK-1-Y1;YK-1-
B1;0IK-1-31;0T1K-
1-Y1;0lK-1-
B1;0I1K-3-31;0ITK-
3-y1

L. Pacuer 0a30BBIX TEPMOIUHAMHUYECKUX XapaKTEPUCTUK
XMMHYECKON PEaKIUH IO TaOJIUIIaM CTaHAAaPTHBIX TePMOANHAMHUIECKIX
BEJTHYHH.

2. [IpoBenenne mpuOIMKEHHOTO pacueTa TePMOAMHAMHUUECKUX
¢dynkumii B uaTepBatie Temmepatyp T1- T2

3. [IpoBeneHre TOYHOIO pacuera yKa3aHHBIX
TEpPMOJUHAMUYECKUX BEIMYUH B UHTepBaie Temneparyp T1- T2.

4. IIpencraBnenue pe3ynpbTaTOB TEMIEPATYPHBIX 3aBUCHUMOCTEN
TEepMOIMHAMHIYECKIX (PYHKIMH I BCeX BapHAHTOB pacyeTa B
rpauIecKoM U TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTAaBOB: 4MCJa MOJEW BCEX BELIECTB;
MOJIBHBIE JJOJIH, 0OBEMHBIC U MacCOBbIC IIPOLICHTHI B ra3oBoi dase, npu
3agaHHbIX T3 u P aa corygaeB, Koraa pearupyroT CTeXHOMETPHIECKIe
cMecH

a) UCXOJHBIX BEILIECTB

0) BCeX BEIICCTB.

6. HccnenoBanue BoIpoca O HaIpaBlIEHUE PEAKIMU IIPU
temmnepatrype T3 u P, ecnu B UCXOAHBIM MOMEHT BPEMEHHU B3STO IO
OJTHOMY MOJTIO Ka)JIOTO UCXOJIHOTO BEIECTBA H MO J1Ba MOJIS MPOIYKTa
pEAKIHU.

7. TepmoanHaMuyecKuid aHaNU3 BbIXO/la PEAKIUU OT JABJICHUS
U TEMIEPaTypHl.

8. Pacuer temoBoro 3¢dexra TOCTIKEHUS COCTOSHUSA
PaBHOBECHS PEAKIIMOHHBIMH CMECSIMH (TIO 11. 5a u 50).

9. Pacuer ycnoBuii (P u T) mpoTekanus peakuuu, Ipud KOTOPBIX
CyMMa MOJIBHBIX J0€ll ra3000pa3HbIX MPOTYKTOB PEAKIIMU COCTABUT
0,8, mpu ycIoBHUH, YTO pearnpyeT CTeXHOMeTpHIecKast CMeCh HCXOIHBIX
BEILIECTB.

KM2

32 Onpenenennve
TEeMIIEPATypbI
3amMep3aHus
pacTBOpoB

VK-2-31;YK-2-
V1;VK-2-B1;0IIK-1
31;0IK-1-V 1;0TK
-1-B1;0IIK-3-
31;011K-3-Y 1;0TTK-
3-Bl

OmnpenenuTts TeMIEPaTyphl 3aMep3aHus )KUAKIX PACTBOPOB Ha OCHOBE
KOMIIOHEHTOB A 1 B B 3aBUCHMOCTH 0T cocTaBa. Paccunrtars
MHHHUMAaJIBHYIO TEMIIEpaTypy CyIIECTBOBAHHMS JKUIKOTO PACTBOpa U €ro
cocTas. [Ipu pacdere cuuTaTh, YTO B TBEPAOM COCTOSIHUH BEIIECTBA HE
PacTBOPUMBI JPYT B APYyTe, XUMHUYECKUX COSAUHEHUH HET, a 1
’KMIKOTO pacTBOPA CUUTATB!

a) XKunxuit pacTBOp — HICANBHBIH,

b) Kunxuil pacTBOp — PEryisipHBIA C TEIUIOTOH CMELICHUS,
yKa3aHHOH B Tabnuie (MCIOJIb30BaTh OJIOKUTEIILHOE 3HAUCHHE);

c) XKunkuil pacTBop — pEryaspHbIA ¢ TEIUIOTON CMEIIEHUs,
yKa3aHHOH B TabHIe (ICIOIb30BAaTh OTPUIATEIIFHOE 3HAUCHIE),

KM3

KP PactBOpbl

VK-2-31;YK-2-
V1;YK-2-B1;OI1K-1
31;0IK-1-V ;01K
-1-B1;0IIK-3-
31;011K-3-Y 1;0T1K-
3-Bl

OneHuTe TeMIEpaTypy 3aMep3aHus U TEMIIEPaTypy KUIIEHHUS PacTBOPA,
a TaroKe JaBJICHUE Mapa KOMIIOHEHTa HaJl PAaCTBOPOM IIPU TEMIIepaType
3aMep3aHus pactBopa. Kakue nmpuOmmkeHns: HE0OX0INMO CIeTaTh IS
ocymiecTBiieHus pacdetoB? Kakue Tabiu4HbIe TaHHBIE HEOOXO0IUMO
B3SITh.




KM4

J13 3 da3oBbie
JHarpaMMbl
JIByXKOMITOHEHTHBIX
CHCTEM

YK-1-B1;VK-1-
V1;YK-1-31

1. O0603Ha4UTh U onucath (ha3pl, MPUCYTCTBYIOIINE HA
JuarpaMme. YKasarhb:

- MaKCUMaJIbHYIO PacTBOPHMOCTH (aT. MM Macc. %)
KOMIIOHEHTOB B TBEP/BIX PACTBOPAX,

- CcTeXHoMeTpuyeckue (GpopMyibl XUMHUUECKUX COSAUHEHUH U
TEMIIEPATYpPhl UX IUIABIECHUS WM PA3JI0KEHHUS.

2. Jlns kaxmoi o0acTH AuarpaMMBl yKa3aTh PaBHOBECHBIC
(assl

3. Onucars Bce IBTEKTUUECKHE U NEPUTEKTUUECKHE
TpEeBpaIIeHIs, YKa3aTh MX TEMIIepaTyphl M COCTAaBHl yHacTBYIOMHX (a3.
4. INocTpouTts KpHUBBIE OXJIAXKICHUS AJISI CHCTEM, OTMEUCHHBIX
CTpeNkaMu Ha auarpamme. OnucaTh MPOLECChl, MPOTEKAIOIINE IPH
oxyaxxaeHnd. Kak MeHseTcst coctaB paBHOBECHBIX (a3 Ipu
OXJIaXIEHUHU CILIaBOB? J[JIsI KaXKJJ0r0 y4acTKa KpUBOH OXJIaXKACHUS
OIIPEAENUTh YUCIIO CTeNeHel CBOOOBI, yKa3aB KaKue KOMIOHEHTHI U
(ha3bl IPHUCYTCTBYIOT.

5. M1 rpamm cmiaBa, cogepskamniero X1 % (aT wim macc.)
MepPBOTO KOMIIOHEHTA, HaXOATCS B paBHOBeCHH Ipu TemrepaType T1.
OnpenenuTts Maccy KaXkJIoro KOMIOHEHTa B KaKIOH dasze.

6. M2 rpamm cmiaBa, cofepkauiero X2 % (aT wiM macc.)
BTOPOTO KOMITOHEHTa, HAXOAATCS B PaBHOBECHH TP TeMmepartype T2.
OmnpenenuTts Kakoi KOMIIOHEHT U B KAKOM KOJIMUECTBE HEOOXO MO
N00aBUTB, YTOOBI CHCTEMA TIepellIa B 0MHO(pA3HOE )KUAKOE COCTOSHHE
IIpH TOH JKe TeMIiepaTrype.

KMS5

J3 4 Kuneruka
TOMOTE€HHBIX
XUMUYECKHX
peaxuuii

VK-1-31;YK-1-
V1;YK-1-B1;0I1K-1
-31;0I1K-1-Y 1;0ITK
-1-B1

1. OreHNTs 3HaYEHHE TIOPSAAKA PEaKIIM METOIAMH BPEMEHH
HOYIPEBPALIeHHUS U 10 CKOpOCTH peakiuu (Metoq Bant-T'odda).

2. IoaTBepaAnTh MOPSIAOK PEAKIMU U ONPENEIUTh 3HAUCHUS
KOHCTaHT ckopocTH nipu Temneparypax T1, T2, T3 no Buny
KOHIIEHTPAI[OHHO-BPEMEHHBIX 3aBUCUMOCTEH. [ BBIOpaHHOTO
HOpPSAIKA PEaKIUU IPOBECTH aHATUTUYECKU pacueT KOHCTaHThI
CKOPOCTH, MCIIOJIb3Ysl Bce TOUKU. CpaBHUTH PE3yNIbTaThl IPaUIecKoro
¥ aHAIUTUYECKOTO CIIOCO0a.

3. Omnpenenuts 3HAYEHHUS IapaMETPOB YpaBHEHUs] AppeHHyca.
4. Jnsa Temneparypsl T4= T3+10 u xonuentpaunu C0=2*C0
(T3) paccunTaTh BpeMsI MOITYIPEBPAIICHHUS U CKOPOCTh PEAKINH B
MoMeHT Bpemenu 2*delta t (T3).

KM6

KP Onexrpoxumust

VK-1-B1;YK-1-
31;YK-1-V1

JI71s1 cUIIbHOTO AJIEKTPOJINTA OLIEHUTH PACCTOSHUE, HA KOTOPOE
MIEPEMEIIAIOTCS NOHBI B M0JI€ 33JaHHON HAIPSKEHHOCTH.

J1st ¢1aboT0 AIIEKTPOIUTA OLCHUTH HIICKTPOIPOBOTHOCTE, MO TaHHBIM
0 KOHCTAHTE JUCCOLUAIMH.

KM7

Tect "xuHeTHKA
MHOTOCTaJUMHBIX
rporeccon”

VK-1-31;YK-1-
BI;YK-1-Y1

1. IlocTpoeHNe KUHETUYECKUX MOJEIEH U OIpEeeICHIE
KOHTPOJIMPYIOIUX CTaAUN.

2. 3anuch KNHETUYECKUX YPaBHEHUI MHOTOCTaIUMHBIX MPOLECCOB.
3. 3anuch ypaBHEHHH I MacCoIepeHoca.

5.2. IlepevyeHb padoT, BbINOJHAEMBbIX 110 JMCHUILINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue IIposepsiemble
paboTs! paboTs! HHIMKATOPLI Copepxanue paboTb
KOMTICTCHIUH
P1 Tepmoxumus YK-2-31;YK-2- OmnpenenuTs TEIUIOTY PACTBOPEHMSI/TEILIOTY PeaKUl HeHTpaTH3alun

JlabopaTopHast V1;YK-2-B1;VK-1- | ans XopoIio pacTBOpUMO# conu (HEUTpalln3aluy CHIIBHON KACIOTHI
pabora 1, 2 31;YK-1-Y1;¥YK-1- | cHiIbHBIM OCHOBaHHEM) C TIOMOIIBIO KaJIOPUMETpa.
Omnpenenenue B1;0I1K-3-B1;0IIK
TETUIOTHI -3-Y1;0I1K-3-31
pacTBOpeHuUs
XOPOIIO
pacTBOPUMBIX cOJIeH
Ormpenenenue
TETIIIOTEI
HeUTpanu3auu
CUJIBHOM KMCIIOTBI
CHJIBHBIM

OCHOBaHHUECM




P2 Xumuueckoe VYK-2-31;YK-2- OKCIIepHIMEHTAIbHO ONPEEeTUTh KOHCTAHTY PABHOBECUS XMMUUECKOH
paBHOBecue: V1;YK-2-B1;0IIK-3 | peakituu mpoTekaroleit B pactBope (k03hHHUIIHEHT pacrpeaeacHus
Onpenenenue -B1;0IIK-3- MaJIOpaCTOPUMON IPUMECH MEXKY ABYMS HECMEIIUBAIOIIUMUCS
KOHCTaHTBI VY 1;0IIK-3-31;0I1K- | pacTBOpuTEISIMHU).
paBHOBecHs 1-B1;0IIK-1-

TOMOT'CHHOM V1;0I1K-1-31
peakunu

Omnpexnenenue

KOHCTaHTBI

pacrpenencHus

MaJIOpacTBOPUMOMI

npumec (3akoH

pacrpeneneHust)

P3 Onpenenenue YK-2-31;VK-2- Hcnonb3yst METOA NMKHOMETPUYECKOTO B3BELLIMBAHUS OIPEAEIUTh
MapIUAIBHBIX VI1;VK-2-B1 IUTOTHOCTH PacTBOPOB U MapIHaIbHBIE MOIBHBIC 00hEMBI KOMIIOHEHTOB
MOJBHBIX 00bEMOB pacTBopa COJIH B BOJE.

KOMIIOHEHTOB
pacTtBOpa

P4 Onpenenenue VK-2-31;YK-2- OKCIepUMEHTAIbHO NIPOBEPUTH BBINOJHEHUE 3aKOHA TOHMKEHUS
MOJIEKYJISIPHOI V1;VK-2-BI;0IIK-3 | remmeparypsl 3aMep3aHUs U pacCUUTATh MOJEKYISIPHYIO Maccy
MAacChI -B1;0I1K-3- PACTBOPEHHOTO BEILIECTBA.

PacTBOPEHHOTO V1;0I1K-3-31
BEII[ECTBA 110

MOHIDKEHUIO

TEMIEPATypBl

3aMep3aHus

P5 DOA30BLIE VK-2-31;VK-2- ITocTpouTs a3oByro qUAarpaMMy JBYXKOMIIOHEHTHBIX CHCTEM Ha
JAUATPAMMBI V1;YK-2-B1;0IIK-3 |ocHOBe MOCTpOEHHS KPUBBIX OXJIaXKACHUs. DKCIIepUMEeHTanbHas padboTa
COCTOSAHUA -B1;0I1K-3- MOJIEJIPYET CUCTEMY 3BTEKTHUYECKOTO THIIA, @ KOMITBIOTEpHAsI-
JABYXKOMIIOHEH | ¥1;0IIK-3-31 CIIOKHYIO (ha30BYIO JHATPaMMY.

THBIX CUCTEM
(3KCTIepUMEHTaIbHA
L ¥ MOJICITbHAN )

P6 Onpenenenue VK-2-31;YK-2- OKCepUMEHTAIbHO ONPEAEIUT 3HAYEHUS YIEIbHON
CTENECHU U V1;VK-2-B1 DJIEKTPOIIPOBOAHOCTH KHUAKOTO DJIEKTPOIUTA U PACCYUTATH 3HAYECHHUS
KOHCTaHTBI CTEMEHH U KOHCTAHThI AUCCOLMAINY B IIUPOKOM JUANa30He
JUCCOIUALIUH KOHIIEHTPALUH.
ciaboro
JNIEKTPOIHUTA
METOJIOM U3MEPEHUS
AIIEKTPOIIPOBOTHOCT
u

P7 Omnpenenenne uucna | OIIK-3-B1;0IK-3- | Mcmons3ys METO IBIKYLIEHCS TPaHUIIBI ONIPEIETUTh COOTHOIICHUE
IepeHoca noHa 31;0I1K-3-Y 1;0I1K- | Mexay NOJBHKHOCTIMHI KATHOHOB B BOJHOM PAacTBOpPE Ha MpUMepe
BOAOPOJA B 1-B1;0IIK-1- mapsl BOJXOPO/KaIMHH
pacTBOpE COJSTHOM VI1;0IIK-1-31;VK-2
KkucnoTel o Merony |-B1;YK-2-V1;VK-2-

JIBXKYIICHCS 31;YK-1-B1
TPaHHUIIBI

P8 TepmoanHamuka VK-2-B1;VK-2- OCBOUTH METOUKY ONPEICIICHUS DIIEKTPOIBUKYILEH CHITBI
rajbBaHUYECKHX V1;YK-2-31;0I1K-3 | ranpBaHUYECKHUX SJIEMEHTOB U ONpeAenuTs 3aBucumoctsb D/1C ot
3JIEMEHTOB! -B1;0IIK-3- KOHLICHTPALIMU/TIPOU3BEICHHE PACTBOPUMOCTH MAJIOPACTBOPUMOHN COJH
Orpenenenue V1;0I1K-3-31;0I1K-

JJIEKTPOABHAKYILUX 1-B1;0IIK-1-
cw ransBannuecknx | Y1;0I1K-1-31
3IIEMEHTOB

Orpenenenue

MIPOU3BEICHUS

pPacTBOPUMOCTHU

MaJIOpacTBOPUMOMN

COJIH B BOJIE




P9 Kuneruka VYK-2-31;YK-2- Omnpenenuts KOHCTAHTY CKOPOCTH XUMHUYECKOH peakuy pa3IoKeHHs

TOMOTEHHBIX Y1;YK-2-B1;VK-1- |caxapo3sl B BOJIe METOJIOM M3MEPEHUS BPAIICHUS YIJia MOJISPU3AIUT
XUMHUYECKHUX 31;VK-1-Y1;VK-1- | OnpenenuTs 3aBUCUMOCTh KOHCTAHTBI CKOPOCTA TOMOTE€HHOU
peaxuuii B1;0I0K-3-B1;0IK | xuMu4YecKoif peakui OT TeMIIEpaTyphl U pacCUUTaTh MapaMeTphl
Omnpexnenenue -3-Y1;0I1K-3- apPEHNYCOBCKOM 3aBHCHMOCTH.

koHcTaHThl ckopoctu | 31;0I1K-1-B1;0IIK-

XHMHAYECKON 1-Y1;0IIK-1-31

peaxuun

Ornpenenenue

KOHCTAHTBI CKOPOCTH
Y TIapaMeTpoB
TeMIepaTypHOI
3aBUCUMOCTHU
XUMHUYECKOU
peaxuun
(KOMITBIOTEpHAS )

P10 Orpenenenue YK-1-B1;YK-1- [Tony4uTh KOHIIEHTPAIMOHHBIN MPOMUITB IJ1s 3aJaHHOM Mapbl METAJLIOB
I1apaMeTpoB V1;VK-1-31;YK-2- | monbupas mapaMeTpsl TeMITepaTypHO-BPEMEHHBIX PEKUMOB OTXKHTA U
nuddyznn B1;YK-2-V1;VK-2- | onpenenuts ko3ddunuert quddy3nu mpu 3aJaHHBIX YCIOBUIX
(KOMITBIOTEpHAS ) 31

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

®dusngeckas XuMus 4.1

1. Ipu 1850 [JC mns peaxium 2C(TB)+S2 =2CS craHIapTHBIC H3MEHEHHS SHTAIBIINN U SHTPONHHU paBHEI 414348 JIx n
176,1 JIx/K cootBercTBeHHO. PaccunraiiTe paBHOBECHBIH COCTaB ra30Boii (ha3el oOpasyromieticst mpu nasnenun 0,5 atM, ecian
pearupyet 10 moinb rpadura, 2 mons cepbl v 1 monb CS. Kak u3MeHSTCS OTBET, €ciu: Y BETHUUUTD TEMIIEpaTypy? Y BETUUUTD
nasienue? Jlo6aBuTh B cucreMy azoT?

2. IMTpu 700 [IC u naBnenuu 2 atMmocteps! nportekaer peakuust C (rp) +CO2=2CO. [1G0=172000-177,5T Paccuuraiite
PaBHOBECHBII COCTaB ra30Boi (ha3bl. UTo Mpou30iiaeT, eciu B cucTeMy J00aBUTh OKCHJ MapraHIia, €CIM U3BECTHO, YTO IJIs
peakunu Mns+1/202=MnOs [1G0=-385200+74T, a gt CO+1/202=CO2 [1G0=-282700+87T

3. O003Ha4NTh U OmMHUCaTh BO3MOXKHEIE (a3bl B cucteme Ag-Er. Jlmst xaxmoi obnactu $a3oBoi AnarpaMMbl yKa3aTbh
paBHOBecHBIE (pa3bl. YKa3aTh COCTaBbI PABHOBECHBIX (pa3 Ams CIIaBoB, copepxammux 5 at.% Er mpu 1000, 800, 795, 600 [1C u ¢ 50
aT.% Ag npu 932 [1C. BrinonHsercs 1 3aKOH NOHM)KEHUSI TeMIIepaTyphl 3aMep3aHus Ul paciuiaBoB Ha ocHoBe Er? Onenute
TEIUIOTY T1aBieHus Er.

4. Kak 3aBucuT paBHOBECHasI KOHIIEHTpaNUs KACIopona B pacruiase xkenesa ¢ 0,12 % Ce oT mapuuanbHOTO JaBISHUS
kuciopoza B razoBoit ¢aze npu 1650 [C . [Ipu ka-kom nasienuu kuciopona CeO2 He oOpa3zyercs.
5. Kaxkoif raspBaHHUECKHII 3IEMEHT HEOOXOANMO COCTaBHTb, IS OIIPEICNICHNsI aKTHBHOCTH Zn B cruiaBe Zn-Cu B

3aBHCUMOCTH OT COCTaBa CILIaBa Ipu KoMHaTHOU Temneparype? Ouenure 9/]C cocTaBneHHoro Bamu anemeHTa, €Clii aKTHBHOCTb
Zn coctasur 0,8. Kak 1o noigyueHHbIM JaHHBIM PACCUUTATh AKTUBHOCTH Meau? UTo BBIOpaHO 3a CTaHAAPTHOE COCTOsIHHUE?

dusnyeckas XUMHUS 4.2
DK3aMeH:

1. B pactBOpe 01HOOCHOBHOH KuCIOTHI ¢ koHUEeHTpauuei 0,001M skBUBalieHTHasl 3JIEKTPO-IPOBOAHOCTL paBHa 32 OM-
lem2/r-3kB. UeMy paBeH TOK B MJICKTPOIUTHUYECKOI ST9eiiKe ¢ IIO0Ma-IbI0 JIEKTPOAOB 2X2 CM2, PaCIIOIOKEHHBIX Ha PaCCTOSTHUU
0,5 cM npu Hanpspxenuu 0,5B, ecu B Hee 3aJIMTH pacTBOP KUCIOTHI ¢ KoHIeHTpanueit 10-2 M. Ha kakoe paccTosiHue mepemMecTsTes
no-Hbl 3a 10 cexyHz B 3Toi suelike? [ToABIMKHOCTH KaTHOHA ¥ aHHOHA paBHbI 305 1 15 OM-1cM2/r-9KB.

2. ITpu Temneparype 10 [1C Bpems npeBpaiieHus 75 % HCXOAHOIO BEILECTBA PEAKIMU YMEHBIIWIOCH C 2 9acoB 10 30
MHHYT IPU YBEIMUCHUH UCXOJHON KOHLIEHTpaImu ¢ 2.5 10 5 mons/M3. DHeprus akruBanun peakuun 50 kJ[x/Mons. Onpenenute
CKOPOCTh peakiuu npu TeMm-niepatype 20 [1C npu koHueHnTparmu 0,3 MOJIb/JI.

3. B cucteme mpotekaror nBe peakumu: odparmmas peakuns A+B = AB (1) u HeoOpaTumas peakuus 2AA2 (2).
3anumuTe CHCTEMY KHHETHIECKUX YPaBHEHHH, ONMMCHIBAIOIINX 3BOJIOIMIO CHCTEMBI B 00IIIEM CIIydae, BEIPa3uB KOHIICHTPAIINH
BCEX BELIECTB Yepe3 KOHLEHTpaluo BemecTB A U B. BeiBecTu 3aBucuMOCTh KOHLIEHTpauu AB Ha HayaJlbHOM 3Taine, eciy AJis
peakiuu (1) KOHCTaHTa CKOPOCTH MPSIMO# U 0OpaTHOM peakiuu paBHbI 0,1 (Monb/n)-1cex-1 u 0,05 cex-1. Jlnst peaxium (2)
KoHcTaHTa ckopocTtr paBHa 0,001 (Mons/m)-1cex-1 HavanpHas koHmeHTparms Be-mecTB A pasHa 10 mons/M3, a B —1 mons/n. o
KaKOT0 MOMEHTA CIIPaBE/IUBHI CAENAaHHbIE IPE-MONI0KEHHUS IIPU BEIBOJE 3aBUCHMOCTH.

4. B cocyn oobemom 0,01 M3 moMecTuiIH MIACTHHY Maccoi 12 T mrotHoro rpadura (MioT-HocTh 2,1 r/cM3) u TonmmHoM 1
MM 1pu Temmeparype 1000 C. Kak MenstieTcst Macca rpadura co BpeMeHeM, eCITi MPOIyKToM peakinu seisercs CO, a B HCXOTHBIH
MOMEHT B Ta30BOH (pa3e ObUT KHCIOPOJ ¢ MapIHaIbHEIM JaBlieHreM | atM. ['opeHne cuuTaTth peakiyel IepBoro mopsaKa mo
KHCJIOPOJY.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Mertomka OLIEHKA OCBOSCHMS TUCHMILINHEI «PU3nueckass XuMus 4. 1»

MaxkcumainsHoe uncio 6amioB: 100 6amioB (Ox3amen: 40 6annoB; [Ipakrndeckue 3anstust: 40 6amos; JlabopatopHsie 3ansaThs: 20
0amioB).

O1eHKa «OTIIMYHOY» CTaBUTCS, €CNIU CTyIEeHT HaOpai 85 u Gonee 6amos,;

OI11eHKa «XOPOIIO» CTABUTCS, €CIHU CTYAEHT HaOpan 70 u 6onee 6amioB, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEIHHO» CTABUTCSA, €CIH CTYNIeHT HaOpan 50 u 6osee 6annos, Ho MeHee 70;

OreHKa «HEYTOBICTBOPUTEIBHOY» CTABUTCS, €CIH CTYACHT HaOpan MeHee 50 6aios.

ITpaBuna ydera 6ayuIoB 3a MPAKTHYCCKUC 3aHSATHS
dusnueckas xumus 4.1.

. Jomarinee 3amanne «XMMHUYECKOE paBHOBECHE» - MakcuMaibHO 12 6amnos /13

. [TrceMeHHas 3aIUTa JOMAIIHEro 3aJaHus « XUMHUYECKOe PaBHOBECHE» MaKCHMaNbHO 6 OamioB; Ecmu npu 3amuTe
CTYIEHT He HaOpasl H1 ofHOTO Oajuta, ¢ ero 0ayuioB CHUMaeTcs 2 Gasa.

. Jomanraee 3aganne «PacTBopb» MakcumanbHO 4 Gamuia

. KonTponbHas paborta «PacTBopbl» MakcuMaiabHO 6 0alioB;

. Jomantaee 3aganmne «@Da30Bble paBHOBECHSI» MAaKCHMaIbHO 8 OalioB.

. 3ammra momamnHero 3amanus «®Da3zoBble paBHOBecHs» - 4 Oamta. Ecnmu mpw 3ammre CTy-IeHT He HaOpanx HU OIHOTO Oana,

¢ ero 6amnoB cHUMaeTcs 2 Oasia.

JomanrHee 3a1aHue cIaeTcs B 3apaHee 0OBSIBICHHBIC CPOKH. MoJKeT OBITh UCIIPABIICHO, IOCIIE IPOBEPKH U YKa3aHUs 3aMedyaHuil 1
pas, TIpH YCIIOBUH C1a4i pabOTHI B CPOK.

3amuTa JOMAIIHUX 33aJaHUH TPOBOJUTCS MPU YCIOBHH, YTO CTYACHT CHall €r0 B CPOK U BHINOJI-HUII €70 HE MEHee, ueM Ha 75 %.
IIpu cnaye I3 BHE YCTaHOBJIEHHBIX CPOKOB, TO MaKCHMaJIbHAasI OLICHKa cocTaBisieT 75% oT obuie-ro yncna 6auioB u 3ammra J3 He
poBOIUTCS. Pe3ympTaT 00BSBISCTCS B KOHIIE CEMECTPa JISKTO-POM TIepesT IK3aMEHOM.

Kontpomsaas paboTta mpoBOaSTCSA BO BpeMsl MPAKTHIECKUX (J1a00PaTOPHBIX) 3aHATHIT M MOTYT OBITh IIEpEeNUCaHH! 1 pa3 B TeueHHe
cemectpa. CpoKd ¥ MOPSIOK MEPEIUCHIBAHIS OOBSBIIOTCS MPENOaBaTeNeM, BEAYIMM MPAKTUICCKUE 3aHITH, TI0 COTIACOBAHUIO
¢ nekropoM motoka. [Ipu mepenuceiBannu KP MakcumainbpHOE Yucio 6auioB yMeHbInaercs Ha 2. OcTanbHble 0aabl yMEHB-IITAIOTCS
MPONTOPIIMOHANBHO.

[IpaBua ydera 6aioB 3a 1abopaTOpHBIE 3aHATHS:

BrlnosiHeHHE U pacyeT J1abopaTopHOi paboThl — MaKCHMATBbHO 3 6aynta. 3ariuTa JabopaTopHoi paboThI- MaKCHMaNIbHO 2 Oasia.
Htoro makcumansHO 5 6ayutor/padoty. [Ipu HeoOX0qMMOCTH MOYKHO TIepeeNnaTh B COTJIACOBAaHHBIE C ITPEoAaBaTesieM CpOKH 1 pas.

Bce 6anpl cyMMUpYIOTCSI K KOHITY ceMecTpa U (PUKCUPYIOTCS €3 TOCIEAYIOIIX UCIIPABICHUH.

Mertonanka OIEHKI OCBOCHHS TUCIUIUIHHEI « DH3ndeckast XUMHUS 9.2

MaxkcumanbsHoe unciio 6amwioB: 100 6amnos (Ox3amen: 40 6annos; [Ipakrudeckue 3austus: 30 6amwios; JlabopaTopusie 3ausaTus: 30
6aJsioB).

O1eHKa «OTIIMYHO» CTABUTCS, €CITH CTYACHT Habpan 85 u Goiee 6asos;

O1eHKa «XOpOIIOY» CTABUTCS, €CIH CTyAeHT Habpan 70 u Gonee 6amios, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEILHO» CTaBUTCA, €CNU CTyAeHT HaOpaiu 50 u 6onee 6amioB, HO meHee 70;
O1eHKa «HEYTOBICTBOPUTEIBHOY CTABUTCS, SCIIH CTYACHT HaOpan MeHee 50 6auioB.

IMpaBuia yaera GayuIoB 3a MPAKTHIECKUE 3aHITH:

Kontpomsras padora «I['ansBannka. SIBIeHUS IEpeHOCA» MAKCUMAIBHO 6 0ajoB;

Homanrnee 3ananne «@opmabpHas KHHETHKA) MAaKCUMAabHO 12 6aiios;

Komnoksuym (3ammuta /13) «KuHeTHKa» MakCHMaIBHO 6 6allIoB;

Kontpomsras pabora «PopMansHas KWHETHKA» MAKCUMAIBHO § 0aJlIoB.

JlomairHee 3a/1aHue caeTCsl B 3apaHee OOBSBICHHBIC CPOKH. MOJKET OBITh NCIIPABIIEHO, OCIE YKa3aHus 3aMedaHuid 1 pa3. Cpoku
C/1aud MCIPaBICHUH OOBSBISIOTCS IPEToaBaTeNeM, BeAy-IINM IPAKTHISCKIE 3aHATHS, 10 COTJIACOBAHHIO C JIEKTOPOM ITOTOKA.
3amuTa /I3 npoXoAuT B BHIE MHCHMEHHOTO OMPOCa HA KOHCYIBTAIIMN B IPoBOAUTCS | pa3. CpoKH yCTaHABIMBAIOTCS
HperofaBaTeneM, BeAYyIHM IPAKTHYECKUE 3aHATHSL, 110 COTNIACOBAHHMIO C JIEKTOPOM ITOTOKa 1ocie caauu J13.

KoHTposbpHEIE pabOTHI TPOBOISATCS BO BPeMsI MPAKTHIECKUX 3aHATHI M MOTYT OBITH TIepenucansl 1 pa3 B TedeHHe cemectpa. Cpoxu
1 TIOPSIIOK ITEePETHCHIBAHUS 00BSBIIOTCS IIPETIoIaBaTeIeM, BEIYIINM IPaKTHIECKHIE 3aHATHS, II0 COTTACOBAHMIO C JIEKTOPOM
notoka. [Ipu nepenucsiBannu KP makcuMansHOe 9nciio 6amioB yMeHblnaercs Ha 2. OcranbHble 0allbl YMEHbBIIAI0TCSA IIPOHOp-
IIUOHAJIBHO.

IMpaBuia ygera 6aymios 3a 1abopaToOpHBIE 3aHATHS:

JlabopaTopHBbIe pabOTHL: BRIIONHEHNE PaboTh! 2 O6amna. Pacder paboTsr 2 6amna. 3amura paboTs! -2 6amna. toro 6 6anos 3a
paboty. 3amura J1abopaTOpHOH pabOThI TPOBOAMUTCS OJIUH Pa3.

6. YHAEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Bubnmnoreka H3nmarenbCcTBO, TON




ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL
JIT.1 | KyxoBunxuii A. A., dusnueckast XuMust: Y4eOHUK Bbubmuoreka MUCuC M.: Metamnyprus, 1987
IIBapiman JI. A. JUISL CTy[. METAJLITYpr. CIIEL.
BY30B
JI1.2 | Aanpees JI. A, Omsnueckas xumust (N 2761): DJekTpoHHas OUOIHOoTEKa M.: [MHCuC], 2016
Boxmrreiin b. C., 11a0. IPaKTHKyM
Hosuxosa E. A., np.
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTODBI, COCTaBUTENN 3armaBue Bubnuoreka W3nparenbcTBO, TOL
JI2.1 | Kyxosuukuii A. A, Kparkuii kypc ¢puzmaeckoit Bbubmnorexa MUCuC M.: Merannyprus, 1979
IIBapuman JI. A. XUMHU: YIeOHUK JUIS
METAJLTYPT. CIIel. BY30B
JI2.2 | Ilonomapesa K. C., CoOopHuK 331249 10 pusndeckoii | budmuoreka MUCuC M.: Uzn-Bo MUCuC, 2007
I'yrma B. T, XUMHH: yae0. mocobue s
Huxonbcxuii I'. C. CTYI. By30B, 00y4. IO HAfp.
'Metamnyprust' u 'Ous.
MaTtepuaioBeeHue'
JI2.3 | boxureiin b. C., dusnuecKas XuMus: OnexrpoHHast OMOIMOTEKA M.: U3n-Bo MUCuC, 2012
Mennenes M. U., TEPMOJMHAMUKA U KUHETHKA:
IToxsuches 1O. B. Y4eOHHK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
JI3.1 |Mengenes M. U., ®du3nueckas XxuMus: 1a0. Bubmuorexka MUCuC M.: Yueba, 1997
Pomun A. O., npakTukym st 9BM
Bboxmreiin b. C.
JI3.2 |ActaxoB M. B., Meroauueckue ykazaHust Jist Bubmuoreka MUCuC M.: Vueba, 1985
Tomunuu U. A., BBITIOJIHEHHUS IOMAIITHUX
3aiines A. K. 3a/IaHUH TI0 KypCy
'dusnueckas XUMHS' I
CTYIIEHTOB
crrerr.0401,0402,0404,0407,040
5
JI3.3 | Ansixtuna U. B., ®dusnyeckas xumus: Pasj.: Bubiroreka MUCuC M.: Vueba, 2001
Mamortuna I'. JI., Tepmoaunamuka: Mero.
Ponmun A. O. YKa3aHHS CTYH. BCEX CIIeIl. JUIst
MOJITOTOBKH K PEUTHHTOBOMY
TECTUPOBAHUIO
6.3 Ilepeuenb MpPOrpaMMHOro odecnevdeHust
II.1 du3nyeckas XUMHUs
6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
JTro6oit kopriyc | YueOHast aynuTopusi A TMPOBENCHUS | 9KpaH, MPOEKTOp, JO0CKA, KOMIUIEKT y4deOHoi mebenu Ha 30

KomnbrorepHslii K1acce

MMPAKTUYICCKUX 3aHATHI:

MOCaJI0YHBIX MECT, MEPCOHAIbHBIE KOMIIBIOTEPBI, NOCTYI K
OUOC yuuepcureta LMS Canvas, IHIIEH3HOHHBIE
nporpammbl MS Teams, MS Office

A-223a

VYuebHas ayguTopus

3 MoHHTOpa, 3 CHUCTEMHBIX OJIOKAa, JOCKa METaJlIo-
KepaMHuuecKas, caxapumerp, ¢doromeTp, BECHI
aHamuTHYeckhe, Habop JnabopaTtopHeii  "OmnpenencHue

IIOEPXHOCTHOTO HATSKEHUsI pacTBOpoB”, m3meputens E7-
13, UCTOYHMK TOCTOSHHOTO TOKa, HIEHKEp OpOUTANbHBIA 2

mMT., TpUHTEp, HaOop JaboparopHblii "OmnpeaencHue
SHTaIbNUN", Habop ab0paTOPHBII "3aBUCUMOCTb
QNIEKTPOABIKYImeH cuimsl D", Habop mabopaTopHBIHA
"CKOpOCTh ~MHIpAlliK HOHOB", Ha0Op J1aOOPATOPHBIM

"U3mepenue BszkocTH", HaOOp JadopatopHbli "KuHeTnka
HWHBEPCUH'", TCH3UOMETp 2 IIT., KOMIUIEKT y4eOHo Mebenn




JIro6oit xopiryc VYueOHas ayauTOpus U1 TIPOBENCHUS | JOCKa, KOMIDIEKT yaeOHOiT MebGenmn Ha 30 moca0YHbIX MECT
Y4ebHast ayTuTOpHS 3aHATUH JICKIMOHHOTO THIIA W/WIN JUIS
MIPOBEECHHS TPAKTUYECKUX 3aHITHH:

Jlro6oit Kopryc | YueOHass ayauTopus JUIsL TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu n0 36 MecT [t 00ydarommxcs,
MynsTUMeUiHAS 3aHATUI JICKIMOHHOTO THIIA W/WIK Ul | MyAbTUMEAUNHHOE  00OpYIOBaHHE, MATrHHUTHO-MapKepHas
MIPOBEACHHUS IIPAKTHICCKUX 3aHITHIA: JocKka, pabouee Mecto mperonmaBartens, I1IKc moctymom K

UTC «Uuteprer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

N3yyaemas qUCUMITIIMHA COJEPKUT MaTepral, HeOOXOAUMBIH JIs OJTydeHUS LEIBHOTO MPEACTaBICHHS O CII0C00ax OIMMCaHUs
[IPEBPALICHUI B BEILIECTBAX.

ITpaBuio OIEHKM ypOBHS OCBOEHHS MaTepHaia TPeOYIOT OT CTYACHTOB HE TOJIBKO ITOCTOSHHOM CaMOCTOSITENBHOI
paboThI, HO U CBOEBPEMEHHOI'O U KOPPEKTHOTO BBIMOIHEHUS! KOHTPOIBHBIX MEPOIPHATHH.
CTyneHTsl, IPOIyCKaIONHe 1a00paTOpHbIE 3aHATHS, HE CBOEBPEMEHHO CIAIOIIHE JOMAIIHHE 3a1aHNUs, MM HEOPEKHO
BBITIOJTHSIOIINE PACUETHO - TpahUUecKie 3alaHNsl He MOTYT PACCUUTHIBATH HA BEICOKYIO OIEHKy. HecrrocoOHOCT
IPOJEMOHCTPUPOBATH YPOBEHB IPUOOPETAEMBIX KOMIIETEHIINH, B TOM YHCIIE IO TOCTAHOBKE U peanu3auu (pU3NKo-XHMHUUECKIX
9KCIIEPUMEHTOB, BBINOJIHCHUS PACYETOB PA3IMYHOIO YPOBHS CIIOXKHOCTH, TPAMOTHOTO ¥ CBOEBPEMEHHOTO 0(OPMIICHHS PE3YIbTaTOB
pacuyeToB MIPUBOIUT K HU3KUM OLIEHKaM.

KoncynpTaum mpoBOASTCS €XEHEISIbHO,IJII CBOCBPEMEHHOTO BBISBICHUS METOIUYCCKIX OIIMOOK IPH H3JI0KCHUH
MaTepuana, OCYyIIECTBICHHUS pealbHON 0OpaTHOM CBSI3M.




