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1. HEJIX OCBOEHUA

1.1 | dusnueckasg xumus 4. 1

1.2 | 03HAKOMHUTH C OCHOBHBIMU 3aKOHAMH U IMTOHATHIMHU TCPMOANHAMUKH, INPUMCHCHHIO TCPMOANHAMHWYCCKOI'O IMOAX0JAa K
OIMMMCAaHUIO COCTOAHHNSA PABHOBECHA U K OMMCAHUIO ITPOIIECCOB (1)8.30BBIX 1 XUMHYCCKHUX HpeBpaIHeHPIﬁ.

1.3 | 3apaun TUCLIUTIIMHEL:

1.4 | OBnaners:

1.5 |- cmocoboM pacuera XUMHYECKIX PaBHOBECHIT

1.6]- OIIPECACIICHUEM HaIlpaBJICHUA CaMOIIPOU3BOJIBHBIX IIPOLIECCOB

1.7 | - ompeneneHueM napuuaabHble MOJIBHBIE BETUYMHBI B PACTBOPAX

1.8 | - BEIIOJTHEHHEM PACYETOB PABHOBECHIT B pacTBOpax

1.9 | - BeImonHEHNEM aHaIU3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUArPAMM

1.10 | - MmeTomamMm OKCIICPUMCHTAJIBHOT'O OIIPCACIICHU (bH3I/IKO-XI/IMI/I‘I€CKI/IX BCJIINYWH

1.11 | ®u3uyeckas XUMus 4.2

1.12 | ens u 3amaum AUCITUTLUTHHBI

1.13 ]_[C.Hb - O3HAKOMUTH C OCHOBHBIMH 3aKOHaMH U IMOHATHUAMU KMHCTUKU, B YACTHOCTHU XUMHUYECKOH KHMHETHUKH, a TAKKE C
OCHOBHBIMH 3KCIICPUMECHTAJIBHBIMA U TCOPECTUICCKUMHU MMOAXOAaMH K OITMCAHWIO KWHETUKH ITPOLECCOB.

1.14 | 3agaun

1.15 [ OBnanets:

1.16 |- cnocoboM pacueTa CKOPOCTEH MPOIECCOB

1.17 | - cmoco6oM onpeneneH:s KUHETHUECKIX TapaMeTPOB CKOPOCTEH XUMHYECKUX PEaKIUi, MaccomepeHoca u
3JIEKTPOIIEPEHOCA B TOMOI'€HHBIX ¥ T€TEPOr€HHBIX CUCTEMAX.

1.18 | - MeToAaMu ONMCAaHUS KWHETUIECKUX 3aKOHOMEPHOCTEN

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Hudopmaruxa

2.1.2 | Xumus

2.1.3 | AnanuTudeckasi reOMeTpUs

2.1.4 | VmxeHepHas M KOMIBIOTEpHAs rpaduka

2.2 Jucuuninubl (MOIy/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HE00X0AUMO KaK
npeaulecTByLee:

2.2.1 |BBenenue B KBAaHTOBYIO TEOPHIO TBEPAOTO TeJa

2.2.2 | dedeKTsl KpUCTAINTHIECKON PEIIeTKH

2.2.3 | Kommnbrorepu3zanust KCIepuMeHTa

2.2.4 | MeramioBeneHUE HHHOBAIIMOHHBIX MaTepHallOB

2.2.5 |Meroapl BEIYHCIUTEILHON QU3UKN

2.2.6 | Mertoapl ccnen0BaHUS MaTEPHATIOB

2.2.7 |IInaHupoBaHUE U OPraHU3AIMS HAYIHO-UCCICIOBATEIBCKON PabOTHI

2.2.8 |I[lnaHupoBaHHEe HAYYHOTO IKCIIEPUMEHTA

2.2.9 |Teopust NOBEPXHOCTHBIX SBJICHUI

2.2.10 | Teopust cummeTpun

2.2.11 |Texuuxa GpU3NKO-XMMHUUECKOTO IKCIIEPUMEHTA

2.2.12 | ®u3uka NOTYIPOBOTHUKOB

2.2.13 | ®usuyeckue CBOMCTBA KPUCTAILIOB

2.2.14 | DnexrpoHuka

2.2.15 |3amuTa HHTEUIEKTYaIbHOH COOCTBEHHOCTH U TIATEHTOBEICHUE

2.2.16 |Koppo3us u 3amuTa METaIoB

2.2.17 | Mertpomorusl, CTaHAAPTU3ALUS U TEXHUYECKUE U3MEPEHUS

2.2.18 | ®usnka MeTaII0B

2.2.19 | AromHOe cTpoeHHE (a3

2.2.20 | Meronbl uccaenoBaHus CTPYKTYp U MaTepuanos. YacTs 1

2.2.21 |HayuHo-HccnenoBaTenbckas padbora




2.2.22 |Hayu4Ho-HuccnenoBaTensckas padora

2.2.23 |HayuHo-HuccnenoBaTensckas padora

2.2.24 |HayuHo-mccienoBaTensckas pabora

2.2.25 | ®u3uko-XUMUS METAIUIOB U HEMETANINUECKUX MaTepUaIoB

2.2.26 |®uznueckie OCHOBHI Ae)OPMAIIH H Pa3PYIICHIUS

2.2.27 |Ilpom3BOACTBEHHAsS IIPAKTHKA O ITOIYICHUIO POHECCHOHANBHBIX YMEHHH H OITBITa IPO(ECCHOHATIBHON IeSTeTEHOCTH

2.2.28 |IIpom3BOACTBEHHAs PAKTHKA O TTOIYICHUIO MPOGECCHOHANBHBIX YMEHUI H OITBITa IPO(ECCHOHATIBHON e TETEHOCTH

2.2.29 |IIpom3BoACTBEHHAS IPAKTHKA MO TTOIYICHUIO MIPOGECCHOHANBHBIX YMEHHI H OITBITa IPO(ECCHOHATIBHON e TeTEHOCTH

2.2.30 |IIpou3BojaCTBEHHAs MPAKTHKA MO TOIYYSHUIO TPOPECCHOHANBLHBIX YMEHHN U OTIBITa TPOPECCHOHANLHON TEATSIBHOCTH

2.2.31 |buodusuka

2.2.32 | MarepuanoBeeHHE U TEXHOJIOTHH MEPCIIEKTUBHBIX MaTEPHUAaJIOB

2.2.33 | Merobl HCCIIEIOBaHMS XapaKTEPUCTHK U CBOMCTB MaTepHaliOB

2.2.34 | TeH30pHBIE METOJIbI B KPUCTAIIIOPU3UKE

2.2.35 du3nyecKre OCHOBBI MarHeTU3Ma U IpoUeCChl NEpEMarHniMBaHusg MaTCpruaioB

2.2.36 |IloaroroBka K mpoLEAYpE 3aLIUTHI U 3aIUTA BBITYCKHON KBAJIM(UKAIUOHHON pabOThI

2.2.37 |lloaroroBka K MpOLEAYpE 3aLIUTHI U 3aIUTA BBITYCKHON KBATM(UKATUOHHON pabOThI

2.2.38 |IloaroroBka K MpoLEAYpE 3aLIUTHI U 3aIIUTA BBITYCKHON KBATM(UKATUOHHON pabOThI

2.2.39 |IloaroToBka K IpoIeaype 3aIUThI U 3aIIUTA BBITYCKHOH KBaMU(HKAIIMOHHON paboTHI

2.2.40 |IlpenmumnoMHas IPaKTHKA IJIS BEITOTHEHHS BBITYCKHOW KBaMM(HKAIIMOHHON PabOoTHI

2.2.41 |IlpenmumioMHas IPaKTHKA IJIS BRIITOJHEHHS BBITYCKHOW KBaNM(HKAIIMOHHOH paboTHI

2.2.42 |IlpenaumiuoMHas IPaKTHKA IS BEIITOJTHEHHS BBITYCKHOW KBaMN(HKAIIMOHHOH paboTHI

2.2.43 |IlpenaumioMHas IPaKTHKA IS BEIITOJTHEHMS BBITYCKHOW KBAaNHU(HKAIIMOHHOH paboThI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

OIIK-5: Cnoco6eH pelmiaTh Hay4HO-HCCJIETOBATEIHLCKHIE 3aJa4H PH OCYIIECTBIECHUU MPO(ecCHOHATBLHOM TeATeJTbHOCTH C
NpUMeHeHNeM COBPeMEeHHBIX HH(OPMAIHOHHBIX TEXHOJIOTHI U MPUKJIATHBIX allMAPAaTHO-NPOTPAMMHBIX CPEACTB,
OCYIeCTBJIATH MOACJHPOBAHNE, AHAIH3 M IKCIIEPUMEHTHI B IleJIX NPOBeAeHH 1eTAJIbHOr0 HCCaeJOBAHMS Uil pelleHus
3a/1a4 B Npo¢ecCHOHATBLHOI 06J1acTH

3HaTh:

OIIK-5-31 kak ucmonb30BaTh B MPo(ecCHOHATLHOM IESITENbHOCTH 0a30BbIe €CTECTBEHHOHAYYHbBIE 3HAHUS, BKIIIOYAs 3HAHUS O
npeaMeTe U 00beKTaX U3y4eHUs], X OCHOBHBIX XapaKTepUCTHKAX Ha MIPUMEPe TEPMOJANHAMUYECKIX M KWHETHUECKUX MapaMeTPOB,
OIKCHIBAIOLINX 3BOJIIOLMIO CUCTEM, a TAKOKE 3HATh OCHOBHBIE AJITOPUTMBI IPOBEAECHUS KOMIUIEKCHBIX Pac4eTOB. 3HaTh OCHOBHBIE
MIPUHIIMIIBI IPE/ICTABICHUS JaHHBIX.

Ymerb:

OIIK-5-Y1 HaXxoQuTh U UCHONB30BAaTh HEOOXOMMMBIE JaHHBIE JUTS PEIIeHHUs IPOo(eCCHOHANBHEIX 3a/1ad, a TAloKe IPEICTaBIIATh
pe3yabTaThl HCCIEN0BaHUH, (POPMYIHPOBATEH BEIBOJIBI, B TOM YHCIIE JJIS HCCIICOBAaHU, IPOBEICHHBIX B KOMaH e

OIIK-1: Cnoco0eH pemiath 32124 1po¢eccuoHaIbLHOI eATeIbHOCTH, IPUMEHsAs 3HAHUA (PyHIaMeHTAIbHBIX HAYK,
MeTO/IbI MO/IETUPOBAHMSI, MATEMAaTHYECKOT0 AHAJN3Aa, eCTeCTBEHHOHAYYHbIE U 00IenHKeHepHbIe 3HAHUS

YMmerb:

OIIK-1-Y1 pemats 3a1a4n NpoheCCHOHATBHON e TeIbHOCTH, IIPAMEHSS 3HAHUS (DyHIaMEHTAIBHBIX HAyK, METO/BI
MOJIENTMPOBAHUSI, MATEMAaTUYECKOTO aHANIN3a, ECTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAHHS

OIIK-4: Cnoco0eH NpoBOANTHL U3MepeHHs U HalIodeHns B cepe npodeccHoHaAILHOI 1eATeIbHOCTH, 00pa0aThIBATh H
MPeACTABJIATH IKCNEPHMEHTAIbHbIE TaHHbIE

YMmerb:

OIIK-4-Y1 npoBoauTh u3MepeHus U HabMoaeHus B cepe npodhecCHOHaTbHOM NesITeNbHOCTH, 00padaThiBaTh U MPEACTABISATH
9KCIEPUMEHTAJIbHBIC IaHHBIC

OIIK-5: CnocoGeH peliaTh Hay9HO-HCCIIETOBATEIHLCKHIE 3aJa4H PH OCYIIECTBIECHUU MPO(ecCHOHATLHOM TeATeJTbHOCTH ¢
NpUMeHeHNeM COBPeMEeHHBIX HH(OPMAIHOHHBIX TEXHOJIOTHI U MPUKJIATHBIX allMAPAaTHO-NPOTPAMMHBIX CPEACTB,
OCYIeCTBJIATH MOACJIHPOBAHNE, AHAIH3 M IKCIIEPUMEHTHI B IleJIX NPOBeAeHH 1eTAJILHOr0 HCCIeJOBAHMS ISl pelleHus
3a/1a4 B Npo¢ecCHOHAIBLHOI 00J1acTH

Baanernb:

OIIK-5-B1 B npoBeaeHUM pacyeToB U OCTAHOBKE ONBITOB B PAMKAaX AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIIENOBAHUI.

OIIK-4: Cnoco0eH NpoBOANTL U3MepeHHs U HalI1oeHNns B cepe npodeccHoHAILHOI 1eATeILHOCTH, 00pa0aThIBATh H
NpeICcTaBIATh IKCIIEPUMEHTAIbHbIE JaHHbIE

Baagern:




OIIK-4-B1 HaBbIKaMu MPOBEICHNUS U3MEPEHHs U HaOMoAeHNs B chepe mpodeccroHaNbHOM AeSTeNbHOCTH, 00pabOTKH U
HPECTABIATE SKCIEPUMEHTAIbHBIC JIaHHBIC

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcsl padoTsI
Pa3gen 1. OcHoBHBIE
3aKOHbI TEPMOJAMHAMHKH
1.1 BBonnas nexuus. [lepsbrii 3 2 OIIK-1-V1 JI1.3 JI1.1
3aKOH TEPMOJMHAMMUKY, OIIK-4-Y1 J1.1
ONKCAaHKUE MPOIIECCOB B OIIK-4-B1 21
uieambHoM rase /JIex/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.2 OmnpeneneHue TerIoThl 3 2 OIIK-1-V1 JI1.3 JI1.1 P1
pPacTBOpPEHHUS COJIU B OIIK-4-V1 J.1
Boje /JIab/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31 €|
OIIK-5-Y1
OIIK-5-B1
1.3 YpaBHEHHE COCTOSHUS 3 2 OIIK-1-Y1 JIT.3 J11.1
WEANBHOTO Ta3a. 3aKoH OIIK-4-Y1 JIT.1J12.2
JansToHa. TermnoBoii addexr OIIK-4-B1 21
xuMugeckoit peakunu /T1p/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
14 OmnpenenexHue TerIoThl 3 2 OIIK-1-V1 JI1.3 JI1.1 P1
peaxkuuu HeiTpanusa- OIIK-4-V1 J.1
i /J1a6/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31 €]
OIIK-5-Y1
OIIK-5-B1
1.5 Tepmoxumus. 3 2 OIIK-1-Y1 JIT.3 J11.1
Kanopumerpuueckuit OIIK-4-Y1 J1.1
AKCIICPUMEHT, OIIK-4-B1 21
TepMOMHAMHUYeCKast 6aza OIIK-5-31
naHHbIX. BTOpOIit 3aK0oH OIIK-5-V1
TepMoIUHAMUKH. /JIex/ OIIK-5-B1
1.6 W3meHeHue SHTPONUH. 3 2 OIIK-1-Y1 JI1.3 J11.1
TepmoanHaMuyeckue OIIK-4-V1 JIT.1J12.2
pacyeTsl ISl XUMAYECKUX OIIK-4-B1 21
peakuuii /ITp/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.7 DBOJIOIHS POLIECCOB. 3 2 OIIK-1-Y1 JIT.3 J11.1
Oueprus ['m66ca, sHeprust OIIK-4-Y1 J1.1
I'enpMronpIia, UX 3aBU- OIIK-4-B1 21
CUMOCTb OT IIapaMeTPOB OIIK-5-31
cuctembl. Tpetuii 3akoH OIIK-5-Y1
TepMoIUHAMUKH. /JIex/ OIIK-5-B1
Pa3gen 2. Xumnueckoe
paBHOBecHe, paBHOBecHE B
O0JJHOKOMIIOHEHTHOI1
cucreme
2.1 XUMHUUECKOE PaBHOBECHE. 3 2 OIIK-1-Y1 JI1.3 J11.1
YpaBHeHue uzorepmsl BaHT- OIIK-4-V1 JI.1
T'odda, pacuer paBHOBECHOTO OIIK-4-B1 31
cocraBa. YpaBHEHHUE N300apbl OIIK-5-31
Baut-T'odpda /Jlex/ OIIK-5-V1

OIIK-5-B1




2.2 BrInonHeHne qoManiHero 35 OIIK-1-V1 JI1.3 JI1.1

3amanus 1 /Cp/ OIIK-4-Y1 JI1.1J12.2J13.
OIIK-4-B1 3
OIIK-5-31 21
OIIK-5-Y1
OIIK-5-B1

2.3 OrpenienieHne KOHCTaHThI 3 OIIK-1-Y1 JI1.3 JI1.1 P2
paBHOBECHS TOMOTE€HHOM OIIK-4-Y1 J.1
peaxuun /J1a6/ OIIK-4-B1 JI1.2J13.1

OIIK-5-31 €]
OIIK-5-VY1
OIIK-5-B1

24 Pacuer paBHOBECHOIO 4 OIIK-1-Y1 JI1.3J11.1
coCTaBa B XUMHUUECKOM OIIK-4-Y1 JI1.1J12.2
npouecce. Hanpasnenue OIIK-4-B1 €]
nporecca. /Ilp/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

2.5 PacueTs! crosxHbIX 2 OIIK-1-Y1 JI1.3 JI1.1
paBHOBecuid. [ oMoreHHbIE, OIIK-4-Y1 J.1
TeTepOTeHHBIE U TOMOXH- OIIK-4-B1 €]
MUYecKue peakuuu. /JIex/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

2.6 OcobenHOCTH pacuera 2 OIIK-1-Y1 JI1.3J11.1
paBHOBECHS B Pa3HBIX OIIK-4-V1 JI1.1J12.2
ciyqasix /TIp/ OIIK-4-B1 21

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

2.7 ®dazoBoe paBHOBECHE B 2 OIIK-1-Y1 JI1.3 JI1.1 KM3
OJHOKOMITOHEHTHBIX OIIK-4-Y1 J.1
cucremMax. Y paBHEHHE OIIK-4-B1 €]
Knaneiipona-Knaysuyca. OIIK-5-31
®dazoBbIe AMArPAMMBbI OIIK-5-Y1
O/IHOKOMITOHEHTHBIX OIIK-5-B1
cucreM. /Jlex/

2.8 PaBHOBecHe B MHOTO(a3HBIX 2 OIIK-1-V1 JI1.3 J11.1
cucteMax. XUMUYISCKII OIIK-4-Y1 JI1.1 J13.1
norernuan. Obiiee ycioBue OIIK-4-B1 21
paBHOBecus. /Jlex/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

2.9 PaBHoBecue B 2 OIIK-1-Y1 JJ1.3J11.1 KM3
OJTHOKOMOITOHEHTHOM OIIK-4-V1 JI1.1J12.2
cucreme. YpaBHEHUE OIIK-4-B1 21
Knay3uyca- OIIK-5-31
Knaneiipona /TIp/ OIIK-5-Y1

OIIK-5-B1

2.10 |IloaroroBka k 3amute 13 12 OIIK-1-V1 JI1.3 J11.1 KM2

PactBops1. 3ammmra JI3. /Cp/ OIIK-4-V1 JI1.1 J13.3
OIIK-4-B1 J1.2
OIIK-5-31 21
OIIK-5-Y1
OIIK-5-B1

Pasnea 3. Teopus

pacTBOpoB

3.1 [onsTHE pacTBOpA, 2 OIIK-1-V1 JI1.3 J11.1
NapiuagIbHbIe MOJBLHBIC OIIK-4-V1 J.1
BEJIMYMHBL. Y paBHEHUE OIIK-4-B1 21
I'u66ca-drorema. /Jlex/ OIIK-5-31

OIIK-5-Y1

OIIK-5-B1




3.2 Omnpenenenue napuruaiIbHbIX 2 OIIK-1-V1 JI1.3 JI1.1 P3
MOJIBHBIX 00BEMOB OIIK-4-Y1 JI1.1J11.2
KOMITOHEHTOB /J1a6/ OIIK-4-B1 21

OIIK-5-31
OIIK-5-V1
OIIK-5-B1

33 BeckoHeuHO-pa3baBieHHbIC 2 OIIK-1-Y1 JI1.3 JI1.1
pacTBOPBI, 3aKOHBI OIIK-4-Y1 J.1
OGeckoHeuHO-pa30aBIeHHBIX OIIK-4-B1 €]
pactBopoB. /Jlex/ OIIK-5-31

OIIK-5-VY1
OIIK-5-B1

34 Pacdersr xumuueckoro 4 OIIK-1-V1 JI1.3 J11.1 KM2,K
paBHOBecHs B pa30aBICHHBIX OIIK-4-V1 JI1.1J12.2 M3
pactBopax /IIp/ OIIK-4-B1 31

OIIK-5-31

OIIK-5-V1

OIIK-5-B1

3.5 3akoH pacnpenenenus /J1a6/ 2 OIIK-1-V1 JI1.3 JI1.1 P2

OIIK-4-Y1 JIL.1J11.2

OIIK-4-B1 €|

OIIK-5-31

OIIK-5-V1

OIIK-5-B1

3.6 WneanbHble pacTBOPEI. 2 OIIK-1-Y1 JI1.3J11.1
3aKOHBI HUJI€ATbHBIX OIIK-4-V1 JI1.1
pactBopoB. /JIex/ OIIK-4-B1 21

OIIK-5-31
OIIK-5-V1
OIIK-5-B1

3.7 OTKIOHEHHS OT UJCATbHOCTH 2 OIIK-1-Y1 JI1.3 JI1.1
B pacTtBopax. IlonsTue OIIK-4-Y1 Jd1.1
akTuBHOCTH. Teopus OIIK-4-B1 €]
PEryIsipHBIX PacTBOPOB. OIIK-5-31
Paccnoenue. OIIK-5-Y1

OIIK-5-B1
/JTex/

3.8 Ornpenenenue MOJIeKyIspHON 2 OIIK-1-V1 JI1.3 J11.1 P4
MAacCBhl PaCTBO-PEHHOTO OIIK-4-Y1 JIT.1J11.2
BEIIEeCTBa 110 MOHWKEHUIO OIIK-4-B1 21
TeMIepa-Typhl OIIK-5-31
3amep3anus /J1ab/ OIIK-5-V1

OIIK-5-B1

3.9 Pacuer paBHOBecwHii B 2 OIIK-1-Y1 JIT.3 J11.1
OGeckoHeuHO-pa30aBIEHHBIX U OIIK-4-Y1 JI1.1J12.2
U7CaNbHBIX pacTBopax. /JIex/ OIIK-4-B1 21

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
3.10 | PactBopsI, mapiuaibHbie 6 OIIK-1-V1 JI1.3 J11.1
MOJIbHBIE BEITHYNHBL. 3aKOHBI OIIK-4-Y1 JI1.1J12.2
OeckoHeUHO-pa30aBIeHHBIX OIIK-4-B1 21
pactBopos. /I1p/ OIIK-5-31
OIIK-5-V1
OIIK-5-B1
3.11 [ToaroroBka kK KOHTPOJIBHOMN 14 OIIK-1-Y1 JIT.1J11.3
pabote "PactBopsr" /Cp/ OIIK-4-Y1 J2.2J11.1
OIIK-4-B1 €]
OIIK-5-31
OIIK-5-Y1

OIIK-5-B1




3.12 CBolicTBa HACATLHBIX 2 OIIK-1-V1 JI1.3 JI1.1
pactBopos. /TIp/ OIIK-4-Y1 JI1.1 J13.3
OIIK-4-B1 21
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
3.13 Bomoanenue /13 14 OIIK-1-V¥1 JI1.3 JI1.1
PactBops1 /Cp/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1 €]
OIIK-5-31
OIIK-5-VY1
OIIK-5-B1
Pa3nen 4. da3oBbie
AUArpaMMBbI
JABYXKOMIIOHEHTHBIX
cucTemM
4.1 [paBuno ¢a3 ['mbOca. 2 OIIK-1-Y1 JI1.3 J11.1
®dazoBbIC AMArPaMMBbI OIIK-4-V1 JI1.1
JIBYXKOMITOHEHTHBIX CHUCTEM, OIIK-4-B1 €]
IIPOCTEHIINE TUIIBL. OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
/JTex/
4.2 ®dazoBas nuarpamma 2 OIIK-1-Y1 JIT.3 J11.1 P5
JIByXKOMITOHEHTHOM cuc- OIIK-4-V1 JI1.1
Tembl /J1ab/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31 21
OIIK-5-Y1
OIIK-5-B1
43 [TpomexxyTouHbIe (ha3bl. 2 OIIK-1-V1 JI1.3 J11.1
«CoxHbIe» (a3oBbIC OIIK-4-Y1 JI1.1
nmuarpamwmsl 1 /JTex/ OIIK-4-B1 21
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.4 ®da3oBbIe AUATPaMMBI 1, 4 OIIK-1-Y1 JIT.3 J11.1
pemrenue 3anau. /Ip/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1 €]
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.5 CrnoxHbie» (Ga3oBbie 2 OIIK-1-V1 JI1.3 J11.1
nmuarpaMmel 2 /Jlex/ OIIK-4-V1 JI1.1
OIIK-4-B1 21
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.6 IMoctpoenne dazopoit 2 OIIK-1-Y1 JIT.3 J11.1 P5
JIMarpaMMbl JBYXKOM- OIIK-4-V1 JI1.1
MMOHEHTHOM CUCTEMBI 110 OIIK-4-B1 JI1.2J13.1
KPUBBIM OXJIQXKJICHUS OIIK-5-31 €]
(npoBoautcst Ha DBM) /J1ab/ OIIK-5-Y1
OIIK-5-B1
4.7 ®dazoBbIe AMATPAMMBEI 2, 2 OIIK-1-V1 JI1.3 J11.1
pemenwe 3anayq /TIp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1 21
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.8 Brimonaenue noMamnraero 20 OIIK-1-Y1 JI1.3 JI1.1 KM4
3aganus 2 /Cp/ OIIK-4-Y1 JI.1
OIIK-4-B1 €]
OIIK-5-31
OIIK-5-Y1

OIIK-5-B1




Paspeua 5.
TepMoguHaMHU4ecKHE
OCHOBBI 3JIEKTPOXUMHHU

5.1 [ManpBaHMYECKIE 3TIEMEHTHI. OIIK-1-Y1 JIT.3 J11.1
YeTpoicTBO rajbBaHUYECKUX OIIK-4-Y1 J1.1
anemeHToB. [Iporneccsl, OIIK-4-B1 21
MPOTEKAIOIINHN B OIIK-5-31
raJlbBaHUYECKUX OIIK-5-Y1
aneMeHToB. /JIex/ OIIK-5-B1

52 TepmoauHaMuka OIIK-1-V1 JI1.3 JI1.1 P8
raJIbBaHUYECKUX JIEMEHTOB. OIIK-4-V1 JI1.1J12.2
O/1C. YpaBuenue Heprcra. OIIK-4-B1 21
Pacuer TepmonnHaMuyeckux OIIK-5-31
byHKIMH 0 OIIK-5-Y1
3KCIIEPUMEHTAIBHBIM OIIK-5-B1
ma"ueIM. /Jlex/

53 OJIC. YpaBuenue Hepuera. OIIK-1-Y1 JI1.3 J11.1
Pacuer TepMoinHaMUYEeCKUX OIIK-4-V1 JI1.1J12.2
(HYHKITHI TI0 3HAYCHHUSIM OIIK-4-B1 €}
SAC. Mp/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1
Paznen 6. Ckopocts
npouecca. OcHOBHbIE
TMOHSATHS

6.1 BBoanas nexuusi. CKOpocTh OIIK-1-V1 JI1.3 JI1.1

nporieccoB /JIex/ OIIK-4-V1 JI1.1
OIIK-4-B1 21
OIIK-5-31
OIIK-5-V1
OIIK-5-B1

6.2 Koncranra ckopoctu OIIK-1-Y1 JIT.3 J11.1 P9
TOMOTE€HHOM XUMHYECKOU OIIK-4-Y1 J1.1
peakunu /J1a6/ OIIK-4-B1 JI1.2J13.1

OIIK-5-31 €|
OIIK-5-Y1
OIIK-5-B1

6.3 Cxopoctb. MacconepeHoc. OIIK-1-Y1 JI1.3 J11.1
ITotox Berectna. OIIK-4-V1 JI1.1J12.2
Koncranra ckopoctu OIIK-4-B1 €)!
xumuueckon peakuuu /IIp/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1
Paznea 7. DaexTponepenoc.
CuibHbIe U c1adble
TEKTPOJIUTHI

7.1 OG6mas Teopust OIIK-1-V1 JI1.3 JI1.1

anexrponieperoca /Jlex/ OIIK-4-V1 J1.1
OIIK-4-B1 21
OIIK-5-31
OIIK-5-V1
OIIK-5-B1

7.2 Ormpenienenue yncia OIIK-1-Y1 JIT.3 J11.1 P7

nepeHoca noHos /JIab/ OIIK-4-Y1 JI1.1J11.2
OIIK-4-B1 €|
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

7.3 DNEKTPOIIPOBOAHOCTh OIIK-1-V1 JI1.3 J11.1 KM6

cmabbIx aekrpoutoB /T1p/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1 21
OIIK-5-31
OIIK-5-V1

OIIK-5-B1




7.4 OnexTponuTHIecKast 2 OIIK-1-Y1 JI1.3J11.1
aucconyanus u OIIK-4-V1 JI1.1
3JIEKTPOIPOBOAHOCTD OIIK-4-B1 €]
anekTponuToB /JIex/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

7.5 Ornpenenenue 3 OIIK-1-Y1 JI1.3 JI1.1 P6
3JIEKTPOIIPOBOJHOCTH OIIK-4-Y1 JIT.1 J11.2
ciaboro snekrponura. /Jlab/ OIIK-4-B1 €]

OIIK-5-31
OIIK-5-VY1
OIIK-5-B1

7.6 DJEKTPOIIPOBOTHOCTD 2 OIIK-1-Y1 JI1.3 J11.1 KM6
CUJIBHBIX 3JICKTPOJIMTOB. OIIK-4-V1 JI1.1J12.2
Uwucno nepeHoca. OIIK-4-B1 €]
Honsmxuocts. /TIp/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

7.7 [ToaroroBka kK KOHTPOIBHON 5 OIIK-1-Y1 JI1.3 JI1.1 KM6
pabote mo OIlK-4-V1 JI1.1J12.2
anekrponepenocy. /Cp/ OIIK-4-B1 €]

OIIK-5-31
OIIK-5-V1
OIIK-5-B1
Pasnea 8. 'omorennnie
XHMHYeCKHe peaKuuu

8.1 Kunernueckoe ypaBHeHue. 2 OIIK-1-V1 JI1.3 J11.1
CKOpOCTh M KOHCTaHTa OIIK-4-Y1 JI1.1
CKOpOCTH XMMHUYECKOH OIIK-4-B1 21
peaxiuu /JIex/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

8.2 Mertozp! onpeneneHus 2 OIIK-1-Y1 JIT.3 JI11.1
MOPS/AKA U KOHCTAHTBI OIIK-4-V1 JI.1
CKOPOCTH XMMHYECKON OIIK-4-B1 21
peaxiun  /Jlex/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

83 YpaBHeHue AppeHuyca. 2 OIIK-1-V1 JI1.3 JI1.1
DHeprusi AKTUBAIIUU. OIIK-4-Y1 J.1
ITapannensHble U OIIK-4-B1 €|
MOCJIEAI0BATENILHBIE MTPOILIEC- OIIK-5-31
cel. llemabie peaxiumn. /JIex/ OIIK-5-V1

OIIK-5-B1

8.4 Brimonnenwne /13 18 OIIK-1-Y1 JI1.3 J11.1

Kuneruka /Cp/ OIIK-4-Y1 JI1.1J12.2J13.
OIIK-4-B1 2
OIIK-5-31 21
OIIK-5-Y1
OIIK-5-B1

8.5 [Topsiiox roMOTreHHOM 4 OIIK-1-V1 JI1.3 JI1.1
XUMHUYECKON PEeaKinu. OIIK-4-Y1 JI1.1
3aBHCUMOCTb CKOPOCTU OIIK-4-B1 €|
peakuuu oT OIIK-5-31
Temmepatypsl. /IIp/ OIIK-5-Y1

OIIK-5-B1

8.6 [ToaroroBka K KOJUIOKBHYMY. 4 OIIK-1-Y1 JIT.3 JI11.1

3amuta /I3 Kunernka /Cp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1 €]
OIIK-5-31
OIIK-5-Y1

OIIK-5-B1




8.7 Omnpenenenue KOHCTaHTHI 4 OIIK-1-V1 JI1.3 JI1.1 P9
CKOpPOCTH TOMOTEHHOM OIIK-4-V1 JIT.1J11.2
XUMHUIeckoi peakmu /J1a6/ OIIK-4-B1 €]
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
Paznen 9. MacconepeHoc.
Audpdysus
9.1 Juddysus. YpaBHeHus 4 OIIK-1-Y1 JIT.3 JI11.1
®uxa. MacconepeHoc B OIIK-4-Y1 J1.1
TBepbIX Tenax. /Jlex/ OIIK-4-B1 21
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
9.2 Juddysust B TBEpABIX 4 OIIK-1-V1 JI1.3 J11.1 P10
tenax /J1a6/ OIIK-4-V1 J1.1
OIIK-4-B1 JI1.2J13.1
OIIK-5-31 21
OIIK-5-V1
OIIK-5-B1
9.3 Juddy3noHHbII MTOTOK 4 OIIK-1-Y1 JIT.3 J11.1 KM7
Bemectsa. /IIp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1 €|
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
9.4 MO/ITOTOBKA K KOHTPOJIBHOMY 4 OIIK-1-V1 JI1.3 J11.1 KM7
tecty /Cp/ OIIK-4-V1 J1.1
OIIK-4-B1 21
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
Pasnea 10. Kuneruka
reTeporeHHbIX MPOLECCOB
10.1 | KuHernka reTeporeHHbIX 4 OIIK-1-V1 JI1.3 JI1.1
nporieccoB. /JIex/ OIIK-4-V1 J1.1
OIIK-4-B1 21
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
10.2 Kuneruka rereporeHHbIX 4 OIIK-1-Y1 JI1.3 JI1.1 KM7
npoueccos. /IIp/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1 €|
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
5. POHJ OLIEHOYHbBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponbHoe TIposepsiembie
KM MEpOTpUATHE WH/IUKATOPHI Bompocs! 11t TOATOTOBKH

KOMITETCHLIM I




KM1

J13 1 PaBHOBecue
XUMHUYECKHX
peaxuui

OIIK-5-31;0I1K-5-
V1;0IIK-5-B1;0IIK
-4-Y1;0I1K-4-
B1;0I0K-1-V1

1. Pacuer 6a30BBIX TEPMOIUHAMHUYECKHX XaPAKTEPUCTUK
XUMHYECKOI peaKiny No TabIuiaM CTaHAAPTHBIX TePMOJUHAMHYECKIX
BEJTIYHH.

2. IMpoBenenne MPHONMKEHHOTO pacyeTa TePMOANHAMUUCCKIX
¢ynkuuit B uaTepBane temmnepatyp T1- T2

3. IIpoBeneHre TOUHOTO pacdeTa yKazaHHBIX
TEpPMOJUHAMUYECKUX BEJIMYMH B MHTEpBae Temneparyp T1- T2.

4. IIpencraBienue pe3ylnbTaToB TEMIIEPATYPHBIX 3aBUCHUMOCTEH
TEPMOJMHAMUYECKUX (DYHKIMI 1715t BceX BapUAHTOB pacdeTa B
rpauIecKoM U TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTAaBOB: YMCJIa MOJEH BCEX BEIIECTB;
MOJIbHBIE JJ0NU, 00BbEMHBIE 1 MacCOBBIE IIPOLIEHTHI B ra30Boii (aze, mpu
3aganHbIX T3 u P ans cnydaes, korga pearupyroT CTeEXMOMETPHUYECKHE
cMecu

a) MCXOJTHBIX BEILECCTB

0) BCeX BEIICCTB.

6. HccnenoBanue Bolpoca 0 HalpaBlIeHUE PEaKIMU NpU
temneparype T3 u P, ecnu B UCXOAHBIM MOMEHT BPEMEHHU B35TO 110
OJHOMY MOJIIO KaXJIOTO UCXOJHOTO BEIECTBA U MO J1Ba MOJISI MPOTYKTa
peakuuu.

7. TepMoauHaMUYeCKU aHANIN3 BBIXOJA PEAKIMU OT JABICHUS
U TeMIIepaTypHl.

8. Pacyer TemnoBoro sddexra OCTHKEHUS COCTOSHUS
paBHOBECHS PEAKIIMOHHBIMH CMECSIMH (TIO T1. 5a 1 50).

9. Pacuer ycnosuit (P u T) mpoTekaHus peaxiiiy, IpH KOTOPBIX
CyMMa MOJIBHBIX J0J1eil ra3000pa3HbIX MPOTYKTOB PEAKIIMU COCTABUT
0,8, mpu yclI0BUH, UTO pearupyeT CTEXMOMETPUUECKas CMECh UCXOJHBIX
BEILIECTB.

KM2

32 Onpenenenne
TeMIepaTyphl
3aMep3aHus
pacTBOpoB

OIIK-5-31;011K-5-
V1;0I1K-5-B1;0IK
-4-V1;0T1K-4-
B1;OlK-1-V1

Onpenenuts TeMIEpaTyphl 3aMEP3aHUS )KUAKUX PACTBOPOB Ha OCHOBE
KOMITOHEHTOB A ¥ B B 3aBucHMOCTH OT coctaBa. Paccuntars
MUHHMMAaJIBbHYIO TEMIIEPATyPy CYIIECTBOBAHUS )KUKOTO pacTBOpa U ero
cocraB. [Ipu pacuere cuuTaTh, YTO B TBEPAOM COCTOSIHUU BEIIECTBA HE
PacTBOPUMEI IPYT B APYyre, XAMHUUECKAX COCAMHEHHUN HET, a s
SKUJIKOTO PacTBOPA CUUTATh:

a) XKunkuil pactBop — HIealbHbIH,

b) Kunxuil pacTBOp — pEryispHBIH C TEIUIOTOH CMEIIECHUs,
yKa3aHHOH B Ta0nuie (MCIONb30BaTh NOJI0KUTENBFHOE 3HAYCHHUE);

c) JKunkuit pacTBOp — perynasipHbIil ¢ TEIJIOTOM CMELICHHUS,
yKa3aHHOH B TabJHIe (MCIIOIB30BATh OTPHIATEIIFHOE 3HAUCHIE);

KM3

KP PactBopsl

OITK-5-31;011K-5-
V1;0I1K-5-B1;0TK
-4-V1;0T1K-4-
B1;OlK-1-V1

OrneHnTe TEMITEpaTypy 3aMep3aHus U TEMIIEPaTypy KUIICHHUS PacTBOPA,
a TaloKe JIaBJIeHNe apa KOMIIOHEHTA HaJl PAaCTBOPOM IIPH TeMIlEpaType
3aMep3aHus pactBopa. Kakue npuOmmKkeHus: HEOOX0AUMO CeTaTh s
ocymiecTBIieHus pacdeToB? Kakue TaOIM4HbIC TaHHBIE HEOOXO0IUMO
B3ATh.




KM4

J13 3 da3oBbie
JHarpaMMbl
JIByXKOMITOHEHTHBIX
CHCTEM

OIIK-5-31;0I1K-5-
V1;0IIK-5-B1;0IIK
-4-Y1;0I1K-4-
B1;0I0K-1-V1

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

OITK-5-31;011K-5-
V1;0I1K-5-B1;0IK
-4-V1;0T1K-4-
B1;OlK-1-V1

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

OIIK-5-31;0I1K-5-
VY1;0IIK-5-B1;0IIK
-4-Y'1;0I1K-4-
B1;0IIK-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

OIIK-5-31;0I1K-5-

1. IlocTpoeHNe KUHETUYECKUX MOJEIEH U OIpEeeICHIE

MHOT'OCTAUMHBIX V1;0IIK-5-B1;0IIK | KOHTpOJIUPYIOIIUX CTaIHHA.
rporeccon” -4-Y'1;0IIK-4- 2. 3anuch KWMHETHYECKUX YPaBHEHUH MHOTOCTaIMAHBIX TIPOIECCOB.
B1;0IIK-1-Y1 3. 3anuch ypaBHEHHH I MacCoIepeHoca.
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Hasparue IIposepsiemble
WHIUKATOPBI Copepxanue paboTb
paboTsl paboTsl N
KOMTICTCHIUH
P1 Tepmoxumus OIIK-5-31;0I1K-5- | Onpenenuts TEMIOTY paCTBOPEHUS/TEILUIOTY peaKUH HEHTpaTH3aun
JlabopaTopHast VY 1;0IIK-5-B1;OI1K | ans Xopolio pacTBOpUMO# conu (HEUTpaln3alun CHIIBHOM KACIOTHI
pabora 1, 2 -4-Y1;0I1K-4- CHJIBHBIM OCHOBaHHEM) C TIOMOIIBIO KaJIOpUMETpa.
Omnpenenenue B1;0IIK-1-Y1
TEIJIOTHI
pacTBOpeHuUs
XOPOIIO
pacTBOPUMBIX cOJIeH
Ormpenenenue
TETIIIOTEI
HeUTpanu3auu
CUJIBHOM KMCIIOTBI
CHJIBHBIM

OCHOBaHHUECM




P2 Xumuueckoe OIIK-5-31;0I1K-5- | OkcrepuMEHTaIbHO ONPEIeTHTh KOHCTAaHTY PABHOBECHS] XUMUIECKOH
paBHOBecue: V1;0I1K-5-B1;0I1K | peakituu mpoTekaroleit B pactBope (k03hGHUIIHEHT pacrpeaeacHus
Onpenenenue -4-Y1;0I1K-4- MaJIOpaCTOPUMON IPUMECH MEXKY ABYMS HECMEIIUBAIOIIUMUCS
KOHCTAHTBI B1;0I0K-1-V1 PaCTBOPHUTEIISIMH).
paBHOBecHUs
TOMOTI'€HHOH
peakunu
Omnpexnenenue
KOHCTaHTBI
pacrpenencHus
MaJIOpacTBOPUMOMI
npumec (3akoH
pacrpeneneHust)

P3 Onpenenenue OIIK-5-31;0IIK-5- | Mcnonb3ys METOJ] MMKHOMETPUYECKOIO B3BEIIMBAHUS OIIPEIEIUTh
MapIUAIBHBIX V1;0IIK-5-B1;0IIK | mIoTHOCTH pacTBOPOB U MapIaIbHBIE MOJIBHBIE 00BEMBI KOMITOHCHTOB
MOJIBHBIX 00BEMOB -4-Y1;0I1K-4- pacTBopa coliu B BOJE.

KOMIIOHEHTOB B1;0IIK-1-V1
pacTtBOpa

P4 Onpenenenue OIIK-5-31;0IIK-5- | OkcnepuMeHTaIbHO IIPOBEPUTH BHITIOIHEHHUE 3aKOHA TOHUKEHUS
MOJIEKYJISIPHOI Y 1;0IIK-5-B1;OIIK | remmeparypsl 3aMep3aHUs U pacCUUTATh MOJEKYISIPHYIO Maccy
MAacChI -4-Y'1;0I1K-4- PACTBOPEHHOTO BEILIECTBA.
pacTBOPEHHOTO B1;0IIK-1-YV1
BEII[ECTBA 110
MOHIDKEHUIO
TEMIEPATypBl
3aMep3aHus

P5 DOA30BLIE OIIK-5-31;0I0K-5- | ITocTpouts ha3oByro AuarpaMmy AByXKOMIIOHEHTHBIX CHCTEM Ha
JAUATPAMMBI V1;0IIK-5-B1;0IIK |ocHOBe mOCTpOEHHS KPUBBIX OXJIaXKACHUs. DKCIIepUMeHTanbHas paboTa
COCTOSAHUA -4-Y'1;0I1K-4- MOJIEJIPYET CUCTEMY 3BTEKTHUYECKOTO THIIA, @ KOMITBIOTEpHAsI-
JABYXKOMIIOHEH ([B1;0IIK-1-Y1 CIIOKHYIO (ha30BYIO JHATPaMMY.

THBIX CUCTEM
(3KCTIepUMEHTaIbHA
L ¥ MOJICITbHAN )

P6 Onpenenenue OIIK-5-31;0IIK-5- | OkcnepuMeHTaIbHO ONPEAEIUTh 3HaUeHUS yAETbHOM
CTENECHU U V1;0IIK-5-B1;0IIK | 31eKTponpoBOAHOCTH KUAKOTO IEKTPOIIUTA U PACCIUTATH 3HAUCHHUS
KOHCTaHTBI -4-Y1;0I1K-4- CTENEHH U KOHCTaHThI AUCCOLUAINY B IIUPOKOM JHANa30He
JIMCCOLIMALIAN B1;0IIK-1-V1 KOHIICHTPALIUH.
ciaboro
JNIEKTPOIHUTA
METOJIOM U3MEPEHUS
AIIEKTPOIIPOBOTHOCT
u

P7 Omnpenenenne uucna | OIIK-5-31;0I1K-5- | Mcmonb3ys MeTO IBIKYLIEHCS TPaHUIIBI ONIPEIETUTh COOTHOIICHNE
IepeHoca noHa VY 1;0IIK-5-B1;0I0K | Mexay NOJBHKHOCTIMH KATHOHOB B BOJHOM PAacTBOpPE Ha MpUMepe
BOAOPOJA B -4-Y1;0I1K-4- mapsl BOJXOPO/KaIMHH
pacTBOpe COJITHOM B1;0IIK-1-Y1
KHCJIOTBI IO METOY
JIBIDKYILIEHCS
TPaHHUIIBI

P8 TepmoanHamuka OIIK-5-31;0I1K-5- OCBOUTH METOUKY ONPEICIICHUS DIIEKTPOIBUKYILEH CHITBI
rajbBaHUYECKHX V1;0IIK-5-B1;OIIK |ranpBaHUYECKHUX 3JIEMEHTOB U OMpeAenuTs 3aBucumoctsb D/1C ot
3JIEMEHTOB! -4-B1;0IIK-4- KOHLICHTPALIMU/TIPOU3BEICHHE PACTBOPUMOCTH MAJIOPACTBOPUMOHN COJH
Orpenenenue V1;0IIK-1-Y1
JIIEKTPOABIKYIITHX
CHJI TalTbBAHUUECKUX
3IIEMEHTOB
Orpenenenue
MIPOU3BEICHUS
pPacTBOPUMOCTHU
MaJIOpacTBOPUMOMN

COJIH B BOJIE




P9 Kuneruka OIIK-5-31;0I0K-5- | Onpenenuts KOHCTAaHTY CKOPOCTH XMUMHUECKON peakiuy pa3IoKeHHs

TOMOTEHHBIX VY 1;0IIK-5-B1;0I0K |caxapo3sl B BOJIE METOIOM M3MEPEHUS BPAIICHUS YIJia MOJISPU3AIUT
XUMHUYECKUX -4-Y1;0I1K-4- Onpenenurs 3aBUCUMOCTb KOHCTAHTBI CKOPOCTU T'OMOTE€HHOM
peaxuuii B1;0I0K-1-V1 XUMHYECKON PeaKLUU OT TEMIIEPATYpPhl U paCCUUTATh 1apaMETPhbl
Omnpenenenue appEeHNyCOBCKOM 3aBUCUMOCTH.

KOHCTaHTBI CKOPOCTH

XUMHUYECKOU

peakuuu

Ornpenenenue

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

P10 Orpenenenue OIIK-5-31;0TIK-5- | TTony4uTh KOHIIEHTPAIIMOHHBIA PO sl 33 JaHHOM Mapbl METAJIIOB
I1apaMeTpoB V1;0IIK-5-B1;0IIK | monbupas mapaMeTpsl TeMIIepaTypHO-BPEMEHHBIX PEKUMOB OTXKHTA U
nuddyznn -4-Y'1;0I1K-4- onpenenuTs ko3ddunuent quddy3un npu 3aJaHHBIX YCIOBUIX
(KOMITBIOTEpHAS ) B1;0IIK-1-V1

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
JI1.1 | XKyxosuukuii A. A, Ousngeckas xumus: Yuebnuk | bubnuoreka MUCuC M.: Metanmyprus, 1987
IIBapiman JI. A. JUISL CTy[. METAJLITYpr. CIIEL.
BY30B
JI1.2 | Aunpees Jle Omsnueckas xumust (N 2761): DJekTpoHHas OUOIHOoTEKa M.: [MHCuC], 2016
ArnekceeBud, 11a0. IPaKTHKyM
Boxureiin bopuc
CamynsoBud,
Hoguxkosa Enena
AnexkcaHpoBHa, JIp.
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENU 3arnaBue Bbubmmorexa W3 natenscTBO, rof
JI2.1 | Kyxosuukuii A. A, Kparkuit kypc ¢uzmnaeckoit Bbubmmorexa MUCuC M.: Merannyprus, 1979
IIBaprman JI. A. XUMHU: YIeOHUK JUIS
METaJUTypr. CHEell. BY30B
JI2.2 |Ilonomapesa K. C., Co6opnuk 33134 1o pusndeckori | budbmuoreka MUCuC M.: U3a-Bo MUCuC, 2007
I'yrma B. T, XUMHH: yde0. mocobue s
Hukonbcxuii I'. C. CTYI. By30B, 00yd. IO HAfp.
'Metamnyprust' u 'Ous.
MaTepHasoBeieHue'
JI2.3 | Boxmreiin b. C., du3ndeckass XUMHS: DJekTpoHHas OUOIHOTEeKa M.: U3g-Bo MUCuC, 2012
Mennenes M. U., TEPMOJVHAMUKA U KMHETHKA:
IToxsucues 1O. B. y4eOHHK
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABUTENN 3armaBue Bubnunoreka W3znparenbcTBO, TOx
JI3.1 |Menpgenes M. U., Ouznueckas Xumust: 1ao. Bbubmmorexa MUCuC M.: Yueba, 1997
Ponun Anekceit MpakTUKyM U1t OBM
Oierosnd, bokmreiH
Bopuc Camyunosuu
JI3.2 | ActaxoB Muxaui Mertoandeckue yKka3aHust st Bubnuoreka MUCuC M.: Yyeba, 1985
BacunbeBud, ToMUIMH | BBIIOTHEHHS JOMAIIHUX
Hrops ApkanbeBuu, 3a/IaHUH TI0 KypCy
Baiires A. K. 'Ousnueckast XUMHUS' 11t
CTYIIEHTOB
cnem.0401,0402,0404,0407,040
5
JI3.3 | Anbixtuna Mpuna Ousnueckas xumus: Pasn.: Bbubmnorexa MUCuC M.: YVueba, 2001
BnangumuposHa, Tepmoannamuka: Meron.
Matorusa I'anuna yKa3aHUs CTyH. BCEX CHELl. s
JleonunosHa, Pogux HNOJATOTOBKH K pEUTUHTOBOMY
Anekceii Onerosuu TECTUPOBAHHIO
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
51 TocynapcTBeHHas IMyOIMYHAS HAYIHO-TEXHHYCCKAS gpntb.ru
oubnmoTeka
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 | Dusmyeckas XUMHUS
oo JIunensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.3 |ESET NOD32 Antivirus
1.4 |Therm DZ
I1.5 | Microsoft Office
I1.6 |LMS Canvas
1.7 |MS Teams
I1.8 | Microsoft Excel
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO ecCHOHANIBHBIX 023 JaHHBIX
N.1 |— Hayunas snekrponnas oudanoreka eLIBRARY https://elibrary.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHarnienne

9KpaH, MPOEKTOp, A0CKa, KOMIIIEKT yueOHOH mebermu Ha 30
MOCaJI0YHbIX MECT, NEPCOHAIBHBIE KOMIIBIOTEPHI, TOCTYI K
OUOC yuuBepcurera LMS Canvas, IUIEH3MOHHbBIE
nporpammsl MS Teams, MS Office

3 MoHHTOpa, 3 CHCTEMHBIX OJOKa, JOCKa METaJlIo-
KepaMuIecKasi, caxapuMeTp, ¢doTtomerp, BECHI
aHanuTU4Yeckue, Habop naboparopHeli "OmnpeneneHue
MOEPXHOCTHOTO HATSKEHUsl pacTBOpoB', mamepurens E7-
13, NCTOYHMK ITOCTOSTHHOTO TOKa, IIeHkep OpOWTANBHBIN 2
mrT., npuHTep, Habop mabopaTtopHBl "OmpeneneHne
SHTaNBNUN", Habop 1ab0PaTOPHBII "3aBUCMOCTh
ANIEKTPOIBIDKYIeH cuimsl  [D", Habop mabopaTOpHBIHA
"CKOpOCTh MHTpali HOHOB", Ha0Op ITa0OpaTOPHEIA
"Usmepenne BszkocTH", HabOp nabopatopHblil "Kuneruka
HWHBEPCUH'", TCH3UOMETP 2 MIT., KOMIUIEKT yIeOHOH Mebemu

JI0CKa, KOMIUIEKT yueOHoi Mebenu Ha 30 mocagoyHbIX MeCT

Ayn. Haznauenue

JIro6oit Koprmyc | YueOHas ayautopuss OIS IIPOBEICHUS

KomnbrotepHslii kiacce MIPAKTUYECKUX 3aHATUH:

A-223a VYueOHas aymuTopus

JIro60i1 kopmyc YuebHass aygutopusi OIS TPOBEICHUS

VY4eOHast aymuTopHs 3aHATUI JICKIMOHHOTO THIIA W/WIK JUIS
TIPOBEACHUS IPAKTHICCKUX 3AHITHIH:

JTro6oit Kopryc | YueOHass ayauTopus UIS  TPOBEACHHS

MynsTuMenuitHas 3aHATHI JICKIMOHHOTO THIIA W/WIM  JUIS
MIPOBEACHHS IPAKTHICCKUX 3aHITHIH:

KOMIUIEKT y4eOHO# Mebenu 10 36 MecT is 00ydJaromuxcs,
MYyJIbTUMEIIUIHOE  000pyJIOBaHWe, MAarHUTHO-MapKepHas
nIocka, pabodee mecto mpemonaBarens, IIKc moctymom k
UTC «Uurepuer», DUOC yHuBepcuTeTa dYepe3 JUYHBIN
kabuner Ha mmiargopme LMS Canvas, JIHIICH3UOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

I/I3y11aeMa;1 AUCHUIUINHA COACPKUT MaTepuall, HGOGXO,Z[I/IMHﬁ JJI TOJTYUCHUS HECIBHOTO MPEACTABICHUA O CIoco0ax OmUCcaHus

MIpEeBpAIlCHUH B BELLIECTBAX.

[TpaBmiIo OLIEHKH YPOBHSI OCBOCHHSI MaTepHaia TpeOYIOT OT CTyAEHTOB HE TOJBKO MOCTOSHHOHN CaMOCTOSATENbHOM
paboTHI, HO ¥ CBOEBPEMEHHOTO X KOPPEKTHOTO BBITIOIHEHUST KOHTPOIBHBIX MEPOTIPHATHH.
CTyneHTHI, IpOITyCKaIoIHe JabopaTOpHbIE 3aHATHSA, HE CBOEBPEMEHHO CHAIOIIIE JOMAIIIHHE 3a/JaHus, WX HeOPEXKHO
BBITIOJTHSIOIIHE PACUETHO - rpa)UuecKue 3a/laHusi He MOTYT PaCCUMTHIBATH HA BBICOKYIO OLIeHKY. HecriocoOHOCTB
MPOJIEMOHCTPHPOBATEH YPOBEHB IPHOOPETAEMBIX KOMIIETCHIINI, B TOM YHCIIE TI0 IIOCTAHOBKE M pean3aui (pU3NKO-XHMHUYECKIX
SKCIICPHMEHTOB, BBIITOTHEHHS PacueTOB Pa3IMYHOTO YPOBHS CIOKHOCTH, TPAMOTHOTO M CBOCBPEMEHHOTO 0(OPMIICHHS PE3yIbTaTOB

pacyeToB NMPUBOAUT K HU3KUM OLICHKAM.

KOHCyJ'ILTaI.lI/II/I MPOBOIATCA €XKCHEACIIbHO,IJIA CBOCBPEMEHHOI'O BBIABJICHUA METOJUYCCKUX OIIHnO0K IpU U3JI0)KCHUH

MaTtepHaia, OCyIIeCTBICHHS PealbHOH 00paTHOMH CBA3M.




