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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

IMPUKJIAJTHBIE ACIHHEKTHI ®U3UKO-
XUMHNUYECKHUX 3HAHUMN
dusnueckas XuMus

3akperiena 3a kadeapoi MeTaJIypruu
VY4eOHsIi mraH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTasoB"

Krammpuxarms O0axanaBp

®dopma 00ydeHus 3a04Hast

OO0mas Tpya0eMKOCTh 4 3ET

Yacos 1o y4eOHOMY IIIaHy 144 Busl KOHTpOIISE HA Kypcax:
B TOM YHCJIC: 9K3aMEHBI 2
ayJIUTOPHBIE 3aHATHS 16
camocToATeNbHas paboTa 119
4acoB Ha KOHTPOJIb 9

Pacnpeaeneﬂne YacCoB JUCHUIIVIMHBI IO KypcaM

Kypc 1 2

Bun 3anstuii vi | po| von | po Hroro
Jlexiun 4 |4 4 4
JlaGoparopusie
IIpakTuyeckue 8 8 8 8
Uroro ayxn. 4 14 |12 |12 |16 |16
Konrakrnas padora |4 |4 |12 |12 |16 |16
Cam. pabota 32 (32187 |87 [119 (119
Yackl Ha KOHTPOJIb 9 9 9 9
HTtoro 36 |36 | 108 [ 108 | 144 | 144




Pa3paboTunk nporpaMmsr:

Kano. xum. nayx, ooy. xageopwi, Cemenosa Hamanvs Cepeeesna

Pabouas mporpaMma JUCIATUTHHBI
duznueckass XuMusi

paspaborana B coorserctBun ¢ ®PI'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-HCII0JIb30BATh OCHOBHBIC MOHSTHSI, 3aKOHBI 1 MOJICIM TEPMOJANHAMUKI U XUMHYECKOIl KHHETHKH NPH PEIICHUN
npodeccuoHaIbHBIX 3a/ay;

-IIPUMEHSTH METObI HPU3UIECKON XUMUH K aHAIIM3y XUMUYECKHUX PeaKIii U (pa30BbIX MPEBPALICHIH ITPU PEICHUH
npodecCHOHAIBHBIX 337134,

-IIPUMEHSTH 3aKOHBI (PU3MYECKOI XUMHH K aHAJIM3y NPOLIECCOB MOJIy4YeHHs: U 00pabOTKH METAJUIOB M CILIABOB.

1.1 3agaun

IIpouecc n3yueHns TUCHUIINHBI HAPABICH Ha ()OPMUPOBAHHE CIEIYIOMNX KOMICTEHIINI:
-TOTOBHOCTb HCIIONB30BaTh (yHIaMEHTaIbHbIE OOICHH)KCHEPHbIE 3HAHMUS;
-TOTOBHOCTH IPOBOJIUTH PACUETHI U JI€JIaTh BEIBO/BI IIPU PELIEHUU HHKEHEPHBIX 3a/1a4.

2. MECTO JUCHHIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

[Muxn (paznen) OIT: | b1.0.09

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | Xumus

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTHKH, VI KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | ABToMaTu3anusi METaTypru4ecKuX MpoLeccoB

2.2.2 | UadopmanuoHHOE 00ecneueHne METALTypru4ecKoro MpoOU3BOICTBA

2.2.3 | UadopmManoHHEIE TEXHOJIOTHH B METAJLTypPTUH

2.2.4 | Meramryprus 3070Ta U cepedpa

2.2.5 | Meramnryprus IeTKUX U TYTOIJIABKUX METaJIOB

2.2.6 | Meranmyprust MeIu ¥ COMYTCTBYIOLIUX 3JIEMEHTOB

2.2.7 | Metanayprusi YepHbIX METaJUIOB

2.2.8 [ MonenupoBaHue MPOIECCOB H 0OOBEKTOB B METAILTYPIUU

2.2.9 [ ObopynoBaHuE THAPOMETAILTYPIHIECKUX 3aBOJIOB

2.2.10 | O6opynoBaHHe THPOMETAILTYPTHUECKUX 3aBOOB

2.2.11 | OcHOBBI IPOEKTUPOBAHUS METAJUTYPIrHUECKUX MPENTPUATUI

2.2.12 | [IpoexkTrpoBaHre U JIOTUCTUKA TEXHOJIOTHYECKUX MPOIECCOB

2.2.13 COBpCMeHHLIe TEXHOJIOTUU TMOJYYE€HUA LIBCTHLIX METAIJIOB U COMYTCTBYIOIIUX DJIEMEHTOB

2.2.14 | TeopeTuueckrue OCHOBBI HOBBIX MUPOMETAJUTYPIHYECKUX MPOLECCOB

2.2.15 | Teopust rugpOMETaJLIypru4eCKUX IPOLIECCOB

2.2.16 | Teopust MeTAIUTyprUYeCKUX MPOLECCOB

2.2.17 | Teopust sKCIepUMeEHTa

2.2.18 | Teopus 37EKTPOXUMHUYECKHUX MPOILIECCOB

2.2.19 | JIuteliHO€ TTPOU3BOICTBO

2.2.20 | Metamryprusi CBUHLIA M COITyTCTBYIOIIUX 3JE€MEHTOB

2.2.21 | Metannyprus OMHKa U COMYTCTBYIOIIUX AIIEMEHTOB

2.2.22 | O6paboTka METAIIIOB JaBICHUEM

2.2.23 | OCHOBBI IIPOEKTUPOBAHUS U CTPOUTEIBHOE JIENI0

2.2.24 | TepmooOpaboTKa

2.2.25 | DOKOHOMHKA ¥ yTpaBJICHUE Ha TPEINPUATHN

2.2.26 [l'ocynapcTBeHHAss UTOTOBasl aTTeCTALUs

2.2.27 | 3aumra BEITYCKHON KBaTH(UKALMOHHON paboOTHI

2.2.28 | ITonroToBka K MpoIEAype 3alIUThI BBITYCKHOW KBaTH()UKAIIMOHHON pabOoThI

2.2.29 | IlpenaumnnomMHas IpakTUKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHATIINHBI
(MOJYJIST)

OlMK-1: CnocobeH pewaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuUA,

MaTeMaTU4eCKoro aHanusa, eCcteCtBeHHOHay4Hble U o6u.|eMH)Ke|-|epr|e 3HaHuA

NOIK-1.1: 3HaeT: pM3UKO-XUMUYECKUE OCHOBbI 1 METOABI MaTeMaTU4EeCKoro MoaennmpoBaHUsa MeTannypruyecknx
MPOLECCOB MOSyYEHMs LIBETHbIX METANIOB

NOTK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA NapamMeTPoOB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHue rnpoLiecca Ha OCHoBE MaTemMaTU4ecKnx Mogenen

MOIK-1.3: BnageeT: HaBblkaMy1 MaTeMaTU4ECKOro aHanmsa u MoaenvMpoBaHust




OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHNMU TEXHUYECKUX OO BHEKTOB, CUCTEM U TEXHONOIMYECKUX
npoueccoB C y4eTOM 3KOHOMWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpaHquHMﬁ

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMOMK, 0ObeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUpPpOBaHNA TEXHNYECKNX 0ObEKTOB, CUCTEM U TEXHONOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUNX, SKOFOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npomn3BoactBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

OlNK-4: CnocobeH NnpoBOAUTL U3MepeHUsi n HabnaeHus B cchepe npocheccMoHaNnbHON AeATEeNbHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepMMeHTanbHble AaHHble

NOIMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBa U3MEPEHMS, MaTeMaTUYECKUA annapaT ans 06paboTku u
aHanuaa sKcnepMmMeHTarnbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMy NPpOBEAEHUSA N3MEPEHUI 1 X 06paboTku

NOrK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMM, MeTOAbLI 0OPabOoTKM SKCNEePUMEHTaNbHbLIX OaHHbIX

OINK-5: CnocobeH pelwaTtb Hay4HO-UccnegoBaTeibCKMe 3a4aym Npu ocyLwecTBIeHMU NpodecCnoHanHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI)OpMaLWIOHHbIX TeXHOMNormm n NPpUKNagHbIX annapaTtHo-
nporpaMmMHbIX CpeacTB

NOTK-5.3: Bnageet: HaBblkaMy aHanu3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHoON AeaTenbHOCTU

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbBIX MHOPMALIMOHHbBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NporpaMMHbIX
cpeacTs

NOMMK-5.2: YmeeT: NpuMeHATb MHPOPMALIMOHHbBIE TEXHOMNOMMN 1 NporpamMmmHoe obecrneveHne Ans peLleHns HayyHo-
nccregoBaTenbCKMX 3agay B obnacTtv nonyyYeHnsi LBETHbIX METaroB

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIe TEXHUUYECKUE pelieHUsi B Npod)ecCUOHaNbLHON OeATEeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeXHUYEeCKue cpeacTBa U TeXHONornmn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMy4YeHUs LIBETHbIX METanmnoB

MOIK-6.3: Bnageet: HaBblkaMu BbiGopa 3 eKTUBHBIX 1 6e30MacHbIX TEXHUYECKME CPEACTB U TEXHOSOMI

NOIMK-6.2: YmeeT: aHanu3npoBaTb MHOPMaLIMIO O TEXHONOMMYECKOM MnpoLiecce no pesynbTatam MOHUTOPUHIA U
NPUHUMaTb 0O0CHOBaHHbLIE pPeLLEeHs

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaABNATb U MPUMEHATb TEXHUYECKYIO AOKYMEHTaLUI0, CBA3aHHYIO C
npoceccnoHarnbHON AeATEeNIbHOCTbLIO, B COOTBETCTBMU C AENCTBYHOLWMUMU HOPMATUBHLIMU AOKYMEHTaMu1
MeTannypruiyeckon oTpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHNSI U UCMOSTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METanypruyeckon otpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHOSOMM-4ECKOro npoLecca u npuHnmaThb
0B0CHOBaHHbIE peLleHnst

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHNSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUST LBETHbBIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLuMK, NPUMEHSATb CUCTEMHbIN
noaxopn ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuanpyeT UMEIOLLYOCS MHopMaLmio AN peLleHns nocTaBneHHbIX 3aaay

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB N HEQOCTaTKOB

NYK-1.2: Npeanaraet nyTu pelleHns 3aayn Ha OCHOBE CMCTEMHOroO noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aa4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoOUpaTb ONTUMarnbHbIe
cnocobbl UX pelleHusi, UCXOANA U3 AeNCTBYIOLWMUX NPaBOBbIX HOPM, UMEKOLMUXCSH PeCYPCOB U OrpaHUyYeHumn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UICMONHUTENEN AN peLleHns 3agayu

NYK-2.3: NpoBoanT TEXHWNKO — 3KOHOMUYECKOE 0OOCHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble Cnocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocyaapctTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN 00LLIeHMs Ha rocyaapCctB€HHOM N MHOCTPAaHHOM A3blKaXx

NYK-4.3: BbinonHAeT nepeBo NpodeccnoHanbHbIX TEKCTOB C MIHOCTPaHHOIO (-biX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTHO

NYK-4.2: OcyulecTBnseT AenoBy0 Nepenunucky Ha rocygapcTBEHHOM U MHOCTPaAHHOM SA3blkax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: MNprmeHseT 6asoBble gedekTonornyeckne s3HaHns Bo Bcex cepax AesaTernbHOCTU

NYK-9.3: CoBepLUueHCTBYET AedEKTONOMMYECKMEe 3HaHUS

NYK-9.2: BbibupaeT meToabl 1 NpremMbl OLEHKU NpodecCMoHansHom cpeapl




B pe3yiabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aIOUIUiCS 10/KEeH

3.1 |3uaTs:
3.1.1| 1. 3axoHBI TEPMOANHAMUKH U TEIUIOEMKOCTH, IaPaMETPhl COCTOSIHUSA CUCTEMBI, YPABHEHUSI PEAKIIUU, CKOPOCTh
XMMHUYECKOH peakIiy, MEeTOABI OIIPEACICHHS COCTOSHHUS BEIIECTBA.
3.1.2| 2. OcHOBHBIE METO/BI pacueTa IIPH PELICHUU UHXEHEPHBIX 3a/1a4.
3.2 | YmeTh:
3.2.1| 1. IIpoBoauTh pacyeTsl TEPMOANHAMUKH U TEIIIOEMKOCTH XUMHUYECKON pEeaKLUH, IapaMEeTPOB COCTOSIHUS CUCTEMBI,
CKOPOCTH XUMHYECKOH PEaKINU B Pa3IMYHBIX YCIOBUSX, PEKUMBI XUMUYECKIX PEAKIIIH.
3.2.2 | 2. ®opMynupoBaTh UHKEHEPHBIE 3a/1a4H.
3.3 | Baagerb:
3.3.1| 1. HaBbikamu pacdera XapaKTePHUCTUKU M HATPABICHHUS XUMHYECKHIX MPOLIECCOB, PABHOBECHBII COCTaB
TEPMOANHAMHYECKUX CUCTEM, BIHSIHHUE TapaMeTPOB CUCTEMBI Ha CKOPOCTh XUMHUYECKOTO B3aUMOJICHCTBHUS, IPOBOIUTH
9KCTIEPUMEHTAIIBHBIC UCCIICOBAHNS TEPMOIMHAMUYCCKUX H KHHETHUECKUX XapaKTEPUCTHK IIPOIIECCOB.
3.3.2| 2. HaBplkaMu pacuéra U UHTEPIPETALUH UX PE3YIIbTATOB.
4. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJINHbI (MOAYJIS)
Koxn HanmeHoBaHMe pa3/ie/ioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATHsA/ / Kype M arypa | pcbl | pakT.
Pazpnean 1. IlepBbiii 3aKoH
TepMOINHAMHUKH M €ro NpUMeHeHHne K
pacueTy Tem10BbIX 3¢ PpexkToB
1.1 IIpenBapuTenbHbIe CBEICHUS U 1 1 HOIIK-7.1 J1.3 0
ompezeNieHus] TEPMOJAMHAMUYECKOTO HNOIIK-7.2 | JI1.1
metona. Cuctema, COCTOSTHUE CUCTEMBI U HOIIK-7.3 | JI1.2J1
IapaMeTphl €€ COCTOSHHA. DKCTEHCHBHEIC NOIIK-6.1 2.1
M MHTEHCUBHBIE CBONCTBA CHCTEMBI, HOIIK-6.2 | JI2.3
U3MEHEHHE CBOICTB CHCTEMBI. TpakTOBKa HOIIK-6.3 | JI2.2
nousATHH "padora" u "Temrora" Kak NOIIK-5.1
XapaKTEPUCTHK mpouecca. I1epBblil 3aK0H NOIIK-5.2
TepmoauHaMuKu. DopmynupoBka 1 NOIIK-5.3
YpaBHEHUs IIEPBOT0O 3aKOHA NOIIK-4.1
TEPMOJMHAMUKU JJIS1 KPYTOBBIX U NOIIK-4.2
HEKPYTOBBIX IporieccoB. YacTHBIE clyyan HOIIK-4.3
TIEPBOTO 3aKOHA TEPMOIMHAMHUKH. NOIIK-2.1
Temnossie 3¢ dextsr Qp u Qv. NOIIK-2.2
Omnpenenenue TEMIOBbIX 3P (HEKTOB U UX NOIIK-2.3
CBSI3b C U3MEHEHHUEM BHYTpPEHHEH HOIIK-1.1
SHEPTUU U SHTAIBIIMHA CUCTEMBI. 3aKOH NOIIK-1.2
I'ecca u ero npumeHeHue. Tenao0eMKOCTh HOIIK-1.3
1 3aBUCHMOCTD €€ OT TeMIepaTyphl. NYK-9.1
3aBHCUMOCTH TEIUIOBOTO P deKTa NYK-9.2
peaxkuy oT TEMIIEPATypsl B NVK-9.3
nuddepeHnnanTbHON U HHTErpaTbHON NYyK-4.1
¢dopmax. Cesi3b Mexay Qp u Qv. NYK-4.2
/JTex/ NYK-4.3
NYyK-2.1
NvyK-2.2
NvyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3




1.2 IIpenBapuTenbHbIE CBEICHUS U 1 6 HOIIK-7.1 JJ1.3 0
onpeesieHUs] TEPMOJMHAMUYECKOTO HOIIK-7.2 | JI1.1
metosa. CucTema, COCTOSTHUE CUCTEMBI U HOIIK-7.3 | JI1.2J1
TapamMeTpbl €e COCTOSHUSA. DKCTEHCHUBHBIC NOIIK-6.1 2.1
¥ MHTEHCUBHBIE CBOICTBA CHCTEMEI, HOIIK-6.2 | JI2.3
U3MEHEHHE CBOICTB CHUCTEMBI. TpakTOBKa HOIIK-6.3 | JI2.2
noHsATHH "padora" u "Terrora" Kak NOIIK-5.1
XapaKTEpUCTHK mpouecca. I1epBblil 3aK0H HOIIK-5.2
TepMoanHaMUKU. DopMyITHpOBKa U NOIIK-5.3
ypaBHEHUs [IEPBOT0O 3aKOHA NOIIK-4.1
TEPMOJNHAMUKU JJIS1 KPYTOBBIX U NOIIK-4.2
HEKPYTOBBIX ITporieccoB. YacTHBIE ciyyan HOIIK-4.3
TIePBOr0 3aKOHA TEPMOIMHAMHUKH. NOIIK-2.1
TemnoBsie 3¢ dextsr Qp u Qv. NOIIK-2.2
OnpeneneHne TEIUIOBBIX d3PHEKTOB U UX HOIIK-2.3
CBSI3b C U3MEHEHHEM BHYTPEHHEMH HOIIK-1.1
SHEPTUU U SHTAIBIIMHA CUCTEMBI. 3aKOH NOIIK-1.2
I'ecca u ero npumenenue. TenaoeMKoCThb NOIIK-1.3
1 3aBUCHMOCTD €€ OT TeMIepaTyphbl. NYK-9.1
3aBHCUMOCTH TEIUIOBOTO P dekTa NYK-9.2
peaxkiuy oT TEMIIEPATyphl B NVYK-9.3
nuddepeHnnanTb-HON U HHTErPaTbHON NYK-4.1
¢dopmax. Ces3b Mexay Qp u Qv. /Cp/ NYK-4.2

NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Pa3nen 2. Bropoii 3akon
TepPMOANHAMHUKH M €ro NIpUMeHeHue K
onpeeaeHUI0 HAIPABJIEHHOCTH
MPOIEeCCOB

2.1 Bropoii 3ak0H TepMOANHAMUKY U 1 1 NOIIK-7.1 | JI1.3 0
TPaHULBI €r0 NPUMEHUMOCTH. HOIIK-7.2 | JI1.1
HamnpagsiieHHOCTh MaKPOCKOTTMUECKHUX NOIIK-7.3 | JI1.2J1
nporieccoB. OOpaTUMbIe U HEOOpATUMBIC HOIIK-6.1 2.1
npouecchl. CTaTUCTUYECKUH XapaKTep NOIIK-6.2 | JI2.3
BTOPOI0 3aKOHA TEPMOJUHAMUKH. HOIIK-6.3 | JI2.2
TepmonnHamMudecKasi BEpOSITHOCTb U NOIIK-5.1
sHTponus. CBsI3b U3MEHEHHsI SHTPOIIUY C NOIIK-5.2
TeTIoTOH nponecca. OnpeneneHue HOIIK-5.3
HaIpaBJIeHUs MPOLECCOB U YCIOBUN NOIIK-4.1
PaBHOBECHS 110 U3MEHEHUIO DHTPOIIMH B NOIIK-4.2
annabaTUIEeCKUX YCIOBHUAX. 3aBUCUMOCTh HNOIIK-4.3
SHTPOIUU OT 00beMa, JaBICHUS U HOIIK-2.1
TeMIlepaTypsl CUCTEMBL. I3MeHeHue NOIIK-2.2
SHTPOIHH TIPH (a30BBIX IEepPeXoaax NOIIK-2.3
YHCTBIX BEIIECTB U B XMMHYECKUX HOIIK-1.1
peakiusax. XapakTepUCTUIECKUE NOIIK-1.2
¢yukumn. Dueprus ['enpmromnsia (F) u NOIIK-1.3
sHeprus ['md6ca (G). Onpenenenre NYK-9.1
HaIpaBJICHUs IPOLECCOB U yCIOBUI NYK-9.2
paBHOBECHS 110 U3MEHEHHIO SHEPTUU NYK-9.3
I'm66ca wmm sHepruun [enmpmronbia. CBs3b NYK-4.1
Fu G c paboroit o6patumoro mpouecca. NYK-4.2
3aBUCHUMOCTH dHeprun ['uo6ca ot NYK-4.3
TEeMIIepaTyphbl U 1aBJICHHUS. NYyK-2.1
OyYruTUBHOCTD. NvyK-2.2
/JTex/ NyK-2.3

NVYK-1.1
NYK-1.2

NVK-1.3




2.2 Bropoii 3aK0H TepMOAMHAMUKH U 1 6 HOIIK-7.1 | JI1.3 0
TPaHHULBI €r0 TPUMEHUMOCTH. HOIIK-7.2 | J1.1
HanpaBneHHOCTh MaKpOCKOIIMYECKUX NOIIK-7.3 | JI1.2J1
nporieccoB. OO0paTUMbIe U HEOOpaTUMBIE NOIIK-6.1 2.1
nponecchl. CTaTUCTUYECKHI XapaKTep HOIIK-6.2 | JI2.3
BTOPOT'0 3aKOHA TEPMOJIMHAMUKH. HOIIK-6.3 | JI2.2
TepMmoanHamMuUeCKasi BEpOSTHOCTb U NOIIK-5.1
sHTponHs. CBA3b M3MEHEHNUS SHTPOIHH C HOIIK-5.2
TerI0To# npouecca. OnpeneneHue NOIIK-5.3
HaIpaBJIEHUs IPOLECCOB U YCIOBUN NOIIK-4.1
PaBHOBECHS 110 U3MEHEHUIO SHTPOIIMH B NOIIK-4.2
aanabaTUYeCKUX YCIOBHUAX. 3aBUCUMOCTh HNOIIK-4.3
SHTPOIHUHU OT 00beMa, TaBICHUS U HNOIIK-2.1
TeMIlepaTypsl cuctemMsl. Mi3MeHnenue NOIIK-2.2
SHTPONHU NpH (a30BBIX IMEPEX0oaax HOIIK-2.3
YHUCTBIX BELIECTB U B XUMHUYECKUX HOIIK-1.1
peakuuax. XapakTepuCTHUECKHUE NOIIK-1.2
¢yukmun. Dreprus ['ensmronsna (F) n HOIIK-1.3
sHeprust ['n66¢a (G). Onpenenexue NYK-9.1
HaIIpaBJICHUS TIPOIIECCOB U YCIIOBHIA NYK-9.2
PpaBHOBECHSI IT0 U3MEHEHUIO SHEPTUU NVYK-9.3
I'm66ca mmu saeprun I'ensmronsia. Ces3b NYK-4.1
Fu G c paboroii o6paTumoro mporecca. NYK-4.2
3aBucuMocTs SHeprun ['nb6ca ot NVK-4.3
TEMIIEPATYPHI U JABICHUS. NyK-2.1
®yrutuBHOCTS. /Cp/ NVyK-2.2

NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kype 107071 arypa | pchbl | pakT.
Pa3nen 3. Xumuueckoe paBHOBecHe

3.1 Xumnueckoe cpoacTBo. CTaHIapTHbIE 1 1 NOIIK-7.1 | JI1.3 0
COCTOsIHUA BelecTBa. M3amenenue NOIIK-7.2 | JI1.1
sHepruu ['n60ca npu nepexo/ie BemecTB NOIIK-7.3 | JI1.2J1
W3 CTAaHJAPTHOTO COCTOSIHUS B NOIIK-6.1 2.1
MIPOU3BOJIBHO 33/1aHHOE. AKTUBHOCTh NOIIK-6.2 | JI2.3
BelecTBa. MI3MeHeHue ctanaapTHOU HOIIK-6.3 J2.2
sHepruu ['nb6ca B XUMHUECKOW pPEeaKITuH. NOIIK-5.1
CBs3b MEXy CTaHJAPTHBIM U NOIIK-5.2
HECTaHJApTHBIM U3MEHEHUEM YHEPTUU HOIIK-5.3
T'ub6ca. YpaBHEeHHE N30TEPMBI PEAKIIUU 1 NOIIK-4.1
ONpeeNICHNE HAIIPaBJICHUS PEAaKLINH B NOIIK-4.2
3a/1aHHBIX ycnoBusx. Koncranra HNOIIK-4.3
paBHOBecHs peakiuu. Crioco0s! NOIIK-2.1
BBIPKEHUSI KOHCTAHT PAaBHOBECHS. NOIIK-2.2
3aBUCUMOCTb KOHCTAHThI PABHOBECHS OT NOIIK-2.3
TeMIIepaTypsl (YpaBHEHHE H300aphI NOIIK-1.1
XUMHUYECKOU peakiun). Pacuer NOIIK-1.2
KOHCTaHThI paBHOBECHS XUMHUECKON NOIIK-1.3
peaxkyy Ipu pa3auyHbIX TEMIEPATypax. NVYK-9.1
IIpuHIUN cMelIeHUs paBHOBECHS IIPU NYK-9.2
BHEIITHEM BO3JICHCTBUU HAa CUCTEMY. NYK-9.3
/JTex/ NYK-4.1

NYK-4.2
NVYK-4.3
NVyK-2.1
NyK-2.2
NyK-2.3
NVYK-1.1
NYK-1.2

NVK-1.3




32 Xumugeckoe cpoactBo. CTaHmapTHEIE 1 14 HOIIK-7.1 | JI1.3 0
COCTOSIHMSA BelecTBa. M3menenue HOIIK-7.2 | JI1.1
sHepruu [ mb0ca mpu mepexo/ie BemecTB NOIIK-7.3 | JI1.2J1
W3 CTAaHJAPTHOTO COCTOSIHUS B NOIIK-6.1 2.1
MIPOU3BOJILHO 33/1aHHOE. AKTHBHOCTD HOIIK-6.2 | JI2.3
BelecTBa. MI3MeHeHne cTaHAapTHOM HNOIIK-6.3 J12.2
sHepruu ['n66ca B XUMHUIECKOH peakIvy. NOIIK-5.1
CBs13b MEXy CTaHIAPTHBIM U HOIIK-5.2
HECTaHJapTHHIM U3MEHEHHUEM YHEPTHH NOIIK-5.3
I'n60ca. YpaBHEHE U30TEPMBI PEAKIHN U NOIIK-4.1
ONpEICIICHNE HAIIPABJICHUS PEAKIINK B NOIIK-4.2
3aJaHHbIX ycaoBusaX. Koncranra HNOIIK-4.3
paBHOBecHs peakiui. CriocoObl NOIIK-2.1
BBIPKEHUS KOHCTAHT PaBHOBECHS. NOIIK-2.2
3aBUCHMOCTH KOHCTAHTHI PABHOBECHUS OT HOIIK-2.3
TeMIeparypsl (ypaBHEHHE H300apbl NOIIK-1.1
XMMHYECKOH peakiin). Pacuer NOIIK-1.2
KOHCTAHTbI PABHOBECUS XUMHUECKOU HOIIK-1.3
peaKny MpH pa3nuYHbIX TEMIIEpaTypax. NYK-9.1
IIpuHIMNI cMeleHs] paBHOBECHS TIPH NYK-9.2
BHEIITHEM BO3/IeiicTBIH Ha cucteMy. /Cp/ NYK-9.3

NyK-4.1
NVyK-4.2
NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Paznen 4. Tpernii 3akoH
TePMOANHAMHUKH U pacyeT
a0COTIOTHBIX 3HAYEHMIl FJHTPONIMH

4.1 TpeTuii 3aK0H TEPMOTUHAMUKH. 1 1 HOIIK-7.1 | JI1.3 0
DopMyITUPOBKA TPETHETO 3aKOHA. HOIIK-7.2 | J1.1
TennoeMKoCTh U SHTPONHUS IIPU NOIIK-7.3 | JI1.2J1
abCOJIIOTHOM HYJIE TEMIIEPATYPHI. NOIIK-6.1 2.1
Berunciienue abCcoNMOTHOTO 3HAYCHUS HOIIK-6.2 | JI2.3
SHTPOIHUH TI0 TEIUIOEMKOCTSIM BEIIECTB U HOIIK-6.3 | JI2.2
TEIUIOTaM UX (a30BbIX HOIIK-5.1
npeBpaieHui. /JIek/ HOIIK-5.2

NOIIK-5.3
NOIIK-4.1
HOIIK-4.2
HOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NVyK-4.1
NYyK-4.2
NYK-4.3
NVYK-2.1
NvyK-2.2
NYK-2.3
NYK-1.1
NVK-1.2

NVK-1.3




4.2

Tperuii 3aKOH TEPMOJIUHAMUKU.
@dopMyIHpOBKa TPETHETO 3aKOHA.
TenmoeMKOCTh ¥ SHTPOIHS TIPH
a0COTIOTHOM HYyJIE TeMIICPaTypHI.
Berunciienue abcoaroTHOTO 3HAYEHHUS
SHTPOITHH T10 TEINIOEMKOCTSIM BEIECTB U
TETUIOTaM MX (pa3oBBIX

npespamenuii. /Cp/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3

J1.3
J1.1
JI1.2J1
2.1
2.3
2.2

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemectp
/ Kvypce

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Paznen S. Tepmoannamuyeckasi Teopus
PacTBOpoOB




5.1

PactBopsl. Onpenenenue. Crioco0s!
BBIPAXKEHUsI COCTaBa PacTBOpA.
[MaprmansHBIe CBOWCTBa KOMIOHEHTOB
pacTBOpa M METOABI UX OIPEICIICHHUS.
OcHOBHOE ypaBHEHHE AT MapIUaNbHBIX
CBOMCTB. TennoTsl pacCTBOPEHHUS:
muddepeHnnanbHas U HHTETpaTbHas.
3HaKU TEIUIOT CMEIICHUS U COOTHOIICHHE
SHEPruil OJHOMMEHHBIX U PAa3HOUMEHHBIX
cBsizell. CBsI3b TEIUIOT PaCTBOPEHUSI C
TETIOTAMH arpeTaTHBIX MPEBpaIeHUi 1
cojibBaTaluy. MI3MeHeHue sHeprun
I'n606ca npu 0Opa3oBaHUM pacTBOpa.
PeanbHble pacTBOpBI. XUMUYECKUN
MIOTEHIHAJ, aKTHBHOCTH U KO PUITIEHT
aKTHBHOCTH KOMIIOHEHTA PacTBOPA.
Crnoco05I BEIOOpa CTaHAAPTHOTO
COCTOSTHHS KOMIIOHEHTa PacTBOpa.
Ilepecyer akTUBHOCTH U KO3 PUIHEHTA
aKTHMBHOCTH KOMIIOHEHTA PacTBOPA C
OJTHOTO CTaHAAPTHOTO COCTOSHUS Ha
apyroe. MeansHble pacTBOPHI. 3aKOH
Paymns. [lapiuanbHO-MOJIBHBIE CBOMCTBA
KOMITOHEHTOB B HJICATBHBIX PacTBOpaXx.
W3MmeHeHne napryanbHO-MOJIBHON
SHTPOIMU U XUMHYECKOT0 OTEHIHAaNa
IIPU NEPeXo0/ie KOMIIOHEHTA B U/I€aTbHbIH
pacTBOp. AKTHBHOCTH KOMITOHEHTA B
uaearsHoOM pacTBope. beckonedHo
pa30aBleHHBIE pacTBOPHI. 3aKOHBI Payins
u ['eHpu. AKTHBHOCTB PaCTBOPUTENS U
PacCTBOPEHHOTO BEIIECTBA B OWHAPHOM
pactBope. HyneBoe npubnmkeHue Teopun
PETYISAPHBIX PaCTBOPOB.
OKCHEepUMEHTAIBHBIE METOJIBI
OIIpeAeIeHNs aKTHBHOCTH KOMIIOHCHTOB
pacTBOpa. 3aBUCHMOCTh KO3 (HUIIUEHTOB
AKTHBHOCTH OT COCTaBa PacTBOPA.
ITapameTps! B3aNMOICHCTBHS TIPH
Pa3IHYHBIX CIIOCO0AX BBIPAXKEHUS
cocraga. /TIp/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3

J1.3
J1.1
JI1.2J1
2.1
2.3
2.2




52

PactBopsl. Onpenenenue. Crioco0s!
BBIPAXKEHUsI COCTaBa PacTBOpA.
[MaprmansHBIe CBOWCTBa KOMIOHEHTOB
pacTBOpa M METOABI UX OIPEICIICHHUS.
OcHOBHOE ypaBHEHHE AT MapIUaNbHBIX
CBOMCTB. TennoTsl pacCTBOPEHHUS:
muddepeHnnanbHas U HHTETpaTbHas.
3HaKU TEIUIOT CMEIICHUS U COOTHOIICHHE
SHEPruil OJHOMMEHHBIX U PAa3HOUMEHHBIX
cBsizell. CBsI3b TEIUIOT PaCTBOPEHUSI C
TETIOTAMH arpeTaTHBIX MPEBpaIeHUi 1
cojibBaTaluy. MI3MeHeHue sHeprun
I'n606ca npu 0Opa3oBaHUM pacTBOpa.
PeanbHble pacTBOpBI. XUMUYECKUN
MIOTEHIHAJ, aKTHBHOCTH U KO PUITIEHT
aKTHBHOCTH KOMIIOHEHTA PacTBOPA.
Crnoco05I BEIOOpa CTaHAAPTHOTO
COCTOSTHHS KOMIIOHEHTa PacTBOpa.
Ilepecyer akTUBHOCTH U KO3 PUIHEHTA
aKTHMBHOCTH KOMIIOHEHTA PacTBOPA C
OJTHOTO CTaHAAPTHOTO COCTOSHUS Ha
apyroe. MeansHble pacTBOPHI. 3aKOH
Paymns. [lapiuanbHO-MOJIBHBIE CBOMCTBA
KOMITOHEHTOB B HJICATBHBIX PacTBOpaXx.
W3MmeHeHne napryanbHO-MOJIBHON
SHTPOIMU U XUMHYECKOT0 OTEHIHAaNa
IIPU NEPeXo0/ie KOMIIOHEHTA B U/I€aTbHbIH
pacTBOp. AKTHBHOCTH KOMITOHEHTA B
uaearsHoOM pacTBope. beckonedHo
pa30aBleHHBIE pacTBOPHI. 3aKOHBI Payins
u ['eHpu. AKTHBHOCTB PaCTBOPUTENS U
PacCTBOPEHHOTO BEIIECTBA B OWHAPHOM
pactBope. HyneBoe npubnmkeHue Teopun
PETYISAPHBIX PaCTBOPOB.
OKCHEepUMEHTAIBHBIE METOJIBI
OIIpeAeIeHNs aKTHBHOCTH KOMIIOHCHTOB
pacTBOpa. 3aBUCHMOCTh KO3 (HUIIUEHTOB
AKTHBHOCTH OT COCTaBa PacTBOPA.
ITapameTps! B3aNMOICHCTBHS TIPH
Pa3IHYHBIX CIIOCO0AX BBIPAXKEHUS
coctasa. /J1a6/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3

J1.3
J1.1
JI1.2J1
2.1
2.3
2.2




53 PactBopsl. Onpenenenne. CriocoOs 2 19 HOIIK-7.1 | JI1.3 0
BBIPKEHUS COCTaBa PacTBOPA. HOIIK-7.2 | J1.1
ITapimanbHbie CBOMCTBA KOMIIOHEHTOB HNOIIK-7.3 | JI1.2J1
pacTBOpa M METOBI UX ONPEICICHUS. NOIIK-6.1 2.1
OcHOBHOE ypaBHEHHE AJISl MapIUaTbHBIX HOIIK-6.2 | JI2.3
CBOICTB. TermnoTsl pacTBOPEHUS: HOIIK-6.3 | JI2.2
muddepeHnnanbHas U HHTETpaTbHas. NOIIK-5.1
3HaKM TEMIOT CMENIECHHUS U COOTHOIIIEHHE NOIIK-5.2
SHEPrui OJJTHOMMEHHBIX U PA3HOUMEHHBIX NOIIK-5.3
cBsazeil. CBsI3b TEIUIOT pACTBOPEHUS C NOIIK-4.1
TEIUIOTAMU arperaTHbIX NIPEBPALLCHUN 1 NOIIK-4.2
conbBarauuy. Mi3MeHeHne sHepruu HNOIIK-4.3
I'n606ca npu 0Opa3oBaHUM pacTBOpa. HOIIK-2.1
PeanbHble pacTBOpBI. XUMUYECKUN NOIIK-2.2
MIOTEHIHAJ, aKTHBHOCTH U KO PUITIEHT HOIIK-2.3
aKTHUBHOCTH KOMITOHEHTa pacTBOpa. NOIIK-1.1
Crioco0bI BEIOOpa CTaHAapPTHOTO HOIIK-1.2
COCTOSIHUSI KOMIIOHEHTA pacTBOpa. NOIIK-1.3
Ilepecyer akTUBHOCTH U KO3 PUIHEHTA NYK-9.1
AKTUBHOCTH KOMIIOHEHTA PacTBOpa C NYK-9.2
OJIHOTO CTaHJIAPTHOTO COCTOSIHUS Ha NVYK-9.3
apyroe. MeansHble pacTBOPHI. 3aKOH NYK-4.1
Payns. [lapunansHo-MOJIBHBIE CBOMCTBA NYK-4.2
KOMIIOHEHTOB B UJ€AIbHBIX PaCTBOPAX. NVK-4.3
M3menenne napuuaabHO-MOJIBHOM NyK-2.1
SHTPOINHUHU U XMMUYECKOTO MOTEeHIHAaNa NYyK-2.2
MIpH Mepexoie KOMIIOHEHTA B U1€aIbHBIN NYK-2.3
pacTBOp. AKTUBHOCTb KOMIIOHEHTA B NVK-1.1
UjeanbHOM pacTBope. beckoneuHo NVK-1.2
pa30aBieHHbIEC pacTBOPHI. 3aKOHBI Paysist NYK-1.3
u ['eHpu. AKTUBHOCTB PaCTBOPUTEIIS U
PacCTBOPEHHOTO BEIIECTBA B OWHAPHOM
pactBope. HyneBoe npubirmkeHue Teopun
PEryJISIpHBIX pacTBOPOB.

DKCIIepUMEHTAITBHBIE METO B
OTIpeieNIeHNs] aKTUBHOCTH KOMIIOHEHTOB
pacTBOpa. 3aBUCUMOCTB KO3 HUIIIEHTOB
AKTHBHOCTH OT COCTaBa PacTBOPA.
[TapameTpbl B3aUMOJICHCTBUS TIPH
Pa3INYHBIX CIIOCO0aX BBIPAKECHUS
cocrasa. /Cp/
Kon HaunmeHoBaHue pa3/1e10B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pasnen 6. I'erepodasnbie paBHOBecust




6.1

OOmas xapaKTepUCTHKA TeTepoha3HbIX
paBHOBecHii. OnpeneneHue (aspl, YucIa
KOMITOHEHTOB U YHCJIa CTEIICHEH CBOOO/IBI
TEPMOJIMHAMHUYECKON CUCTEMBI. BhIBO
npaBuia (a3 v YaCTHBIC CIIYyYau ero
npuMmeHeHus. [IpuHomm pacuera
PaBHOBECHOTO COCTaBa TeTEPOTEHHBIX
CHUCTEM C HECKOJIbKIMHU XUMHUECKUMH
paBHOBecusiMU. Da30BbBIC IPEBPAICHUS
HMHIUBHIYAJIBHBIX BEIIECTB. 3aBHCHMOCTb
TeMITepaTypsl (ha30BOTO Iepexosa oT
JaBJICHUsI. 3aBHCUMOCTD JABICHUS
HACHIICHHOTO Mapa HaJ
KOHJICHCHPOBAaHHBIM BEIIIECTBOM OT
TeMIepaTypbl U KPUBU3HBI IOBEPXHOCTH
KOHJICHCUPOBaHHOM (ha3bl. Da3oBbIe
MIPEBPAILCHHUS C yYacTHEM PAaCTBOPOB.
CBs13p MEX]ly TEMIIEpaTypol Havaja
KPHCTAJUTU3AIMU PACTBOPHUTEIS U3
JKHJKOTO PacTBOPa M aKTHBHOCTHIO
pactBopuTels. Temmeparypa Hadaaa
KPUCTAJUIM3AIIUH PACTBOPUTENS U3
HAcANBHBIX pacTBOPOB. PaBHOBecHE
TBEPAOTO M XKHUIKOTO HACATBHBIX
pactBopoB. Kpucramimzanus
pacTBOpuUTENs U3 OECKOHEYHO
paszbaBieHHOTO pacTBOpa. Kprockormms.
Ompenenenne MOJISIPHOH MacChl
PacTBOPEHHOTO BEIIECTBA U CTEIICHHU €r0
Juccouuanun. PaBHoBecHe pactBopa ¢
HachIIeHHBIM mTapoM. CocTaB
PaBHOBECHOI Ta30BOi (a3bl.
PacnpenencHue BelecTBa MEXIY IBYM
(azamu. KorcranTa u k03 HuIreHT
pacripenenenus. MIx 3aBHCEMOCTB OT
apaMeTpOB COCTOSHHS U KOHIEHTPAIUN
pactBopa. /TIp/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3

J1.3
J1.1
JI1.2J1
2.1
2.3
2.2




6.2 OOmas xapaKTepUCTHKA TeTepoha3HbIX 2 14 HOIIK-7.1 | JI1.3 0
paBHOBecuii. OnpeneneHue Gaspl, YUCIa HOIIK-7.2 | J1.1
KOMIIOHEHTOB M YHCJIa CTETICHEH CBOOOIbI NOIIK-7.3 | JI1.2J1
TEPMOJIMHAMHUYECKON CUCTEMBI. BhIBO HNOIIK-6.1 2.1
npaBuia (a3 ¥ YaCTHBIE CIIy4au €ro HOIIK-6.2 | JI2.3
npumeHenus. [IpuHnumn pacuera HOIIK-6.3 | JI2.2
PaBHOBECHOTO COCTaBa I'eTEPOrE€HHBIX HOIIK-5.1
CHCTEM C HECKOJIBKMMH XUMHUYECKUMU NOIIK-5.2
paBHOBecusiMu. Da3oBbIe TPEBpAILICHUS NOIIK-5.3
WHIUBUIYaIbHBIX BEUIECTB. 3aBUCUMOCTD HNOIIK-4.1
TeMITepaTypsl (ha30BOTO Iepexosa oT NOIIK-4.2
NaBiIeHUs. 3aBUCUMOCTD JaBJIICHUS HNOIIK-4.3
HACBIIIIEHHOTO T1apa HaJ| HNOIIK-2.1
KOHJICHCUPOBAaHHBIM BEIIECTBOM OT NOIIK-2.2
TEMIIEPATYPBI U KPUBU3HBI IOBEPXHOCTHU HOIIK-2.3
KOHJICHCUpOBaHHOH (a3bl. DazoBbie NOIIK-1.1
TIPEBPALLIEHUS C Y4aCTHEM PACTBOPOB. NOIIK-1.2
CBs3b MEXy TEMIIEPATYpOU Hauana HOIIK-1.3
KPHUCTAJUIN3AIUH PACTBOPUTENS U3 NYK-9.1
JKUKOTO PacTBOPA M aKTUBHOCTHIO NYK-9.2
pactBopurens. TemnepaTypa Hauana NYK-9.3
KPUCTAJUIM3alU1 PACTBOPUTEIS U3 NYK-4.1
HJICATBHBIX PacTBOPOB. PaBHOBECHE NYK-4.2
TBEPJIOTO U )KUAKOTO UACATBHBIX NVYK-4.3
pactBopoB. Kpucramimzanus NyK-2.1
pacTBopuTeNs U3 OECKOHEYHO NVyK-2.2
pas3baBieHHOro pactBopa. Kprockomnmusi. NYK-2.3
Omnpenenenne MOJISIPHON MaccChl NYK-1.1
PaCTBOPEHHOI'O BEIIECTBA U CTEIICHU €TO NVYK-1.2
JIUcconuanuy. PaBHoBecHe pacTBopa ¢ NYK-1.3
HachIeHHBIM TTapoM. CocTaB
PaBHOBECHOI Ta30BOi (a3bl.

Pacnipenenenue BemecTBa MEXIY ABYMsI
(azamu. KorcranTa u k03 HuIreHT
pacnpenenenus. X 3aBUCUMOCTH OT
apaMeTpOB COCTOSHHS U KOHIEHTPAIUN
pactBopa. /Cp/
Kon HaunmeHoBaHue pa3/ieioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHSA/ / Kypce 197008 arypa | pchl | paKT.

Pazgen 7. OcHoBbI pu3nyeckoii XMMUHU
NMOBEPXHOCTHBIX SIBJICHUH




7.1 OHepreTudecKue pa3IHyms MOJIEKYT B 2 14 HOIIK-7.1 | JI1.3 0
TIOBEPXHOCTHOM CJIOE U B 00BEME. HOIIK-7.2 | J1.1
VY nenbHas MOBEpXHOCTHAS DHEPTHSL. NOIIK-7.3 | JI1.2J1
INosepxHOCTHOE N Mex(DazHOE HOIIK-6.1 2.1
HaTsDKeHue. [loBepXHOCTHOE HATSKEHUE HOIIK-6.2 | JI2.3
pPacTBOPOB, MOBEPXHOCTHO-aKTHUBHBIC HOIIK-6.3 | JI2.2
BemecTBa. CMaunBaHUE TBEP/IBIX Tell HOIIK-5.1
JKAJKOCTSIMU, YTOJI CMAYNBAHMS, NOIIK-5.2
pactekanue. PaboTa Kore3uu u aare3uu HNOIIK-5.3
(a3. JariieHre HACHIIIEHHOTO TTapa HaJl NOIIK-4.1
JTUCIIEPCHOM YacTUIEH KUKOCTH. HNOIIK-4.2
AncopOuust. AncopOLNOHHOE ypaBHEHUE HOIIK-4.3
I'n60ca 1 ero npuMeHeHHe K OMHAPHBIM NOIIK-2.1
pacTBopaM. 3aBHCHMOCTD aJICOPOIIHU NOIIK-2.2
KOMIIOHEHTOB pacTBoOpa OT HOIIK-2.3
KoHIeHTpaun. /Cp/ HOIIK-1.1

HOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NYK-9.3
NyK-4.1
NVyK-4.2
NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Pa3nen 8. Kuneruka roMoreHHbIX
XHMHYECKHX peakuuii

8.1 CKOpOCTh TOMOTE€HHOM XMMUYECKOI 2 2 HOIIK-7.1 | JI1.3 0
peakuuu. 3aBUCUMOCTh CKOPOCTH HOIIK-7.2 | J1.1
peakuuy OT KOHIEHTPALUU PEeareHTOB. NOIIK-7.3 | JI1.2J1
JuHamudeckas Ipupoa XUMHYECKOIO NOIIK-6.1 2.1
paBHOBecus. [10pAIOK U MONEKYISAPHOCTD HOIIK-6.2 | JI2.3
peakuuu. M3MeHeHne KOHIIEHTpauu HOIIK-6.3 | JI2.2
pearupyrommx BEMECTB CO BPEMEHEM IS NOIIK-5.1
peaxkuuii HyJ1eBoro, NepBoro, BTOPOro u NOIIK-5.2
TpeThero nopsiakos. Ilepuon HOIIK-5.3
NOJIyIIpeBpaleHus. MeTo bl NOIIK-4.1
OIpeIeJIeHUs] MOPAAKA XMMUYECKOI NOIIK-4.2
peakiuuu. 3aBUCUMOCTh CKOPOCTH NOIIK-4.3
peakuuu ot Temreparypsl. Teopus HOIIK-2.1
AKTUBHBIX CTOJIKHOBEHUH. DHeprus NOIIK-2.2
aKTUBaLUU. BeposTHOCTHBIN HOIIK-2.3
(cTepuueckuii) pakTop. NOIIK-1.1
DKCHEpUMEHTAIBHOE OIpeIeICHUE NOIIK-1.2
sHepruu akTuBanuu. OcobeHHOCTH HOIIK-1.3
MOHOMOJIEKYJISIPHBIX PeakLuil, peakuui B NYK-9.1
pactBopax. Peakuuu ¢ yuactuem NYK-9.2
CBOOO/IHBIX aTOMOB U PaJIUKAJIOB. NVK-9.3
Llennbie peakuuu. POTOXUMHUUECKHE NYK-4.1
peakuuu. [ OMOTeHHBIH KaTanus. NYK-4.2
ABrokartanu3. OCHOBbI TEOPUH NVK-4.3
TepexoAHoro coctosiHus. [loBepxHOCTh NyK-2.1
TOTEHIMAILHOM SHEPTUN U aKTHUBHBIN NYK-2.2
KoMIulekc. [IpuHIuIBI pacyera CKOPOCTH NVyK-2.3
peakuuu. JHEprust ¥ SHTPOIUS NYK-1.1
aktuBauuu. /TIp/ NYK-1.2

NYK-1.3




8.2 CKOpOCTh TOMOTEHHON XUMUYIECKOMH 2 1 HOIIK-7.1 | JI1.3 0
peakiuuu. 3aBUCUMOCTh CKOPOCTH HOIIK-7.2 | J1.1
peakuuy OT KOHIEHTPAILUU PEeareHTOB. NOIIK-7.3 | JI1.2J1
JuHamuueckas Ipupoia XUMHYECKOIO HOIIK-6.1 2.1
paBHOBecus. [I0pAIOK U MONEKYIAPHOCTD HOIIK-6.2 | JI2.3
peakuuu. I3MeHeHHe KOHIIEHTPAIlUU HOIIK-6.3 | JI2.2
pearupyrommx BEMECTB CO BPEMEHEM IS HOIIK-5.1
peakuuii HyJeBoro, NepBoro, BTOPOro u NOIIK-5.2
TpeThero nopsiakos. Ilepuon NOIIK-5.3
NOJIyTIpeBpaleHus. MeTobl NOIIK-4.1
oTpezieNieHUs OPsAKa XUMHUYECKON NOIIK-4.2
peakuuu. 3aBUCUMOCTb CKOPOCTH HOIIK-4.3
peaxkiuu oT Temrepartypsl. Teopus NOIIK-2.1
AKTUBHBIX CTOJIKHOBEHHMH. DHeprus NOIIK-2.2
aKTUBaLUU. BeposTHOCTHBIN HOIIK-2.3
(cTepuueckuit) pakTop. NOIIK-1.1
DKCHEpUMEHTAIBHOE OIpeICTICHHE NOIIK-1.2
sHepruu akTHBanuu. OcobeHHOCTH HOIIK-1.3
MOHOMOJIEKYJISIPHBIX PeakLuil, peakuui B NYK-9.1
pacTBopax. Peakuuu ¢ yuactuem NYK-9.2
CBOOO/IHBIX aTOMOB U paJINKAaJIOB. NVYK-9.3
Hennsle peakuuu. OTOXUMUUECKUE NYK-4.1
peakuuu. [ OMOTeHHBIH KaTanus. NYK-4.2
ABrokartanu3. OCHOBbI TEOPUH NVK-4.3
TepexoAHOTo cocTosiHus. [loBepXHOCTh NyK-2.1
MOTEHIUATBLHON SHEPTHH U aKTUBHBIN NYyK-2.2
KkoMmruiekc. [IpuHIunel pacuera CKOpoCcTH NYK-2.3
peakuuu. JHEprust ¥ SHTPOIUS NYK-1.1
aktuBanuu. /J1a6/ NVYK-1.2

NVYK-1.3

8.3 CKOpOoCTh TOMOT€HHON XUMUYECKOU 2 22 HOIIK-7.1 | J1.3 0
peakuuu. 3aBUCUMOCTh CKOPOCTH HOIIK-7.2 | J1.1
peaKuuy OT KOHIEHTPALU! PEAreHTOB. NOIIK-7.3 | JI1.2]1
JuHamuueckasi Ipupoia XMMHYECKOTO HOIIK-6.1 2.1
paBHOBecus. [Tops oKk 1 MOJIEKYJISIPHOCTh HOIIK-6.2 | JI2.3
peakuuu. M3mMeHeHne KOHLEHTpauu HOIIK-6.3 | JI2.2
pearupyroux BeIeCTB CO BpEMEHEM UL HOIIK-5.1
peakuuii HyJeBoro, NEPBOro, BTOPOro u NOIIK-5.2
TpeTbero nopsaakos. Ilepuon NOIIK-5.3
NOJIyIIpEeBpaLcHUs. MeToabl NOIIK-4.1
OTIpeiesIeHUsI OPsAKa XMMUYEeCKOM HNOIIK-4.2
peakuuu. 3aBUCUMOCTh CKOPOCTH NOIIK-4.3
peakuuu ot Temmeparypsl. Teopust NOIIK-2.1
aKTHBHBIX CTOJIKHOBEHHH. DHeprust NOIIK-2.2
aKTHUBallMU. BeposTHOCTHBIN NOIIK-2.3
(creprueckuit) dpakrtop. HOIIK-1.1
OKCHepUMEHTAIbHOE OIpeIeJIeHUE NOIIK-1.2
sHepruu akTuBauuu. OCoOeHHOCTH HOIIK-1.3
MOHOMOJIEKYJISIPHBIX PEaKuii, peakuuii B NYK-9.1
pactBopax. Peakuuu ¢ yuactuem NYK-9.2
CBOOOMHBIX aTOMOB U paJIUKaJIOB. NYK-9.3
Iennbie peakuu. POTOXMMHUYECKHE NYK-4.1
peakuuu. ['oMOreHHbIH KaTaus. NYK-4.2
ABrokaranu3. OCHOBBI TEOPUHU NVK-4.3
MEePEeXOAHOT0 cocTosiHUSL. IloBEpXHOCTh NVyK-2.1
TOTEHINAILHOM SHEPTUHN U aKTUBHBIN NYK-2.2
KoMIuleKkc. [IpuHIuIBL pacyeTa CKOPOCTH NVK-2.3
peaknuy. DHeprus U YHTPOIHS NYK-1.1
aktuBanuu. /Cp/ NYK-1.2

NYK-1.3
Kon HaumeHoBaHue pa3iesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue
3aHATHS 3aHATHS/ / Kype M1 aTypa | pcbl | pakT.

Pa3nen 9. KuneTuka rereporeHHbIX
MpPoLEeccoB




9.1 CKOpPOCTh reTepOreHHONH XUMHUECKOM HOIIK-7.1 | JI1.3
peakiuuu. DTarnbl mpolecca: 10CTaBKa HOIIK-7.2 | J1.1
pearupyroImx BeIecTB K MeCTy NOIIK-7.3 | JI1.2J1
peaxiyu, afcopOIMOHHO-XUMUIECKUH NOIIK-6.1 2.1
aKT, OTBOJ IPOAYKTOB peakuuu. Pexum HOIIK-6.2 | JI2.3
reTeporeHHoro npoiecca. OcobeHHOCTH HOIIK-6.3 | JI2.2
G dy3un B TBEpABIX, )KUAKAX U NOIIK-5.1
ra3000pa3HbIX cpegax. MonekymsapHas u HOIIK-5.2
KkoHBekTHBHAs quddysus. Kpurepuit HOIIK-5.3
ITexne n ero npumeHenne. OCOOECHHOCTH NOIIK-4.1
1 hy3HOHHOTO peXIMa: BIHSIHUC NOIIK-4.2
TeMIepaTypbl U UHTEHCUBHOCTH HOIIK-4.3
TIepeMEeIIMBaHuUs CPE/Ibl HA CKOPOCTh NOIIK-2.1
peakuuu. [lopsaok peakuu. NOIIK-2.2
ANCOpOIIMOHHO-XUMHUYECKHUH aKT. HOIIK-2.3
AncopOrust puzndeckas 1 XUMHUYECKasl. HOIIK-1.1
Hx n3menenue ¢ remneparypoil. Terora NOIIK-1.2
ajcopOmu. AncopOIus Ha OJJHOPOIHBIX HOIIK-1.3
noBepxHocTsX. M3o0Tepma aacopouuun NYK-9.1
JIsurmropa. Kunetnueckue 0coOEHHOCTH NYK-9.2
peaxIyii B aICOPOIIMOHHOM CJIOE. NYK-9.3
HeonHOpoaHOCTH NOBEPXHOCTHU TBEPIBIX NYK-4.1
Ten. Monenb paBHOMEPHO HEOTHOPOAHOH NYK-4.2
TTOBEPXHOCTH, JIOTapr(pMUIecKast NVK-4.3
n3oTepma ajcoporym TemkruHa. NYK-2.1
I'ereporennsiii karanus. /I1p/ NVyK-2.2

NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3

9.2 CKOpOCTh FE€TEPOreHHON XUMUYECKON HOIIK-7.1 | J1.3
peakuuu. JTarsl Mpolecca: J0CTaBKa HOIIK-7.2 | J1.1
pearupyrommx BemecTB K MECTY NOIIK-7.3 | JI1.2]1
peakuuu, aacopOUOHHO-XUMHYECKU I HOIIK-6.1 2.1
aKT, OTBOJ MMPOJIYKTOB peakiuu. Pexxum HOIIK-6.2 | JI2.3
reTeporeHHoro nponecca. OcoOOeHHOCTH NOIIK-6.3 | JI2.2
nuddys3un B TBEPABIX, XKUAKUX U HOIIK-5.1
ra3o00pa3HbIX cpegax. MoJaeKyssipHas U NOIIK-5.2
KkoHBekTHBHAS Muddys3usa. Kpurepnit NOIIK-5.3
ITexe u ero mpuMeHenne. OcOOCHHOCTH NOIIK-4.1
I PY3MOHHOTO PEKUMA: BIHUSIHUE HOIIK-4.2
TeMIIepaTypbl U HHTEHCUBHOCTH NOIIK-4.3
TIEpPEMEILINBAHNS CPENIBI HA CKOPOCTh NOIIK-2.1
peakuuu. [lopsaok peakuuu. HOIIK-2.2
AICOpOIIMOHHO-XUMHUYECKHUH aKT. HNOIIK-2.3
AncopOrust puzndeckast 1 XuMHIecKasl. HOIIK-1.1
Wx n3menenue ¢ remneparypoil. Temnora HOIIK-1.2
agcopOmu. AacopOius Ha OJJHOPOIHBIX HNOIIK-1.3
noBepxHocTsAX. M3oTepma ajcopoumn NYK-9.1
JIbarmropa. Kunetnueckue 0coOEHHOCTH NYK-9.2
peaxiuii B aicopOLIMOHHOM CIIOE. NYK-9.3
HeoaHopoaHOCTh OBEPXHOCTH TBEPIBIX NYK-4.1
Ten. Mozenb paBHOMEPHO HEOHOPOIAHOM NVK-4.2
MTOBEPXHOCTH, JIOTapu(pMuIecKas NVK-4.3
n3zoTepMma agcopouu TemkuHa. NVyK-2.1
I'eteporennblit katanus. /J1ad/ NYK-2.2

NYK-2.3
NYK-1.1
NVyK-1.2

NVK-1.3




9.3

CKOpOCTh reTepOreHHON XUMUUECKOit 2 18
peakiuy. DTambl mpolecca: J0CTaBKa
pearupyromnx BEeIeCTB K MECTy
peaxiyu, afcopOIMOHHO-XUMUIECKUH
aKT, OTBO/ IPOIYKTOB peakiuu. Pexum
reTeporeHHoro mnpomecca. OcCOOCHHOCTH
G dy3un B TBEpABIX, )KUAKAX U
ra3000pa3HbIX cpegax. MonekymsapHas u
KkoHBekTHBHAs quddysus. Kpurepuit
[exure u ero mprMeHeHue. OcOOCHHOCTH
1 hy3HOHHOTO peXIMa: BIHSIHUC
TEMIIEPaTyPbl U HHTCHCUBHOCTH
TIepeMeIINBaHUs CPebl Ha CKOPOCTh
peakuuu. [lopsaok peakuu.
AZCOpOIOHHO-XUMHYECKUH aKT.
AncopOriust pu3nyecKas 1 XHMHYCCKasl.
Nx u3menenue ¢ remmneparypoit. Teruora
ajcopOmu. AncopOIus Ha OJJHOPOIHBIX
moBepxHoCTAX. M30TepMa agcopOruu
JIsarmropa. Kunetnyeckne ocoOEHHOCTH
peakuuii B aIcCOpOIMOHHOM CIIOE.
HeonHOpPOAHOCTH MOBEPXHOCTH TBEPABIX
Test. Mozenb paBHOMEPHO HEOTHOPOIHOM
TTOBEPXHOCTH, JIOTapr(pMUIecKast
n3orepMa agcoporm TemkuHa.
I'ereporennsiit katanus. /Cp/

HOIIK-7.1
HOIIK-7.2 | JI1.1
NOIIK-7.3 | JI1.2J1
HOIIK-6.1 2.1
HOIIK-6.2 | JI2.3
HOIIK-6.3 | JI2.2
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3

J1.3

4.1 Odpa3oBaTebHbIe TEXHOJOTHH

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMIn1eKT OlIeHOUYHBIX CPeICcTB

KoMmiekT o1ieHOUHBIX CPEeNCTB M0 JUCLMIUIMHE, COCTOSIIUI U3 MAaTEpUAIOB I TEKYLIEr0 KOHTPOJIS U IPOBEACHUS
MPOMEXXYTOUHOH aTTeCTallNH 00YJaIOIIXCs, BKITIOYAs TOPSIOK IPOBECHUS IPOMEXKYTOUHOH aTTeCTallH, CHCTEMY OLICHUBAHHUS
Pe3yJIbTaTOB IPOMEKYTOUHOM aTTEeCTAlMK M KPUTEPUH BBICTABIEHHs OLeHOK npezcTaBieH B KOC auciuIuIuHbL.

6. YHEBHO-METOJNYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHME TUCIUITJIMHBI (MOY JIS)

6.1. Pexomenayemasi qutepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.1 |CenuBanosa H. M., duznueckas XumMus: yaeOHoe mocodve Kazans: Kazanckuii https://biblioclub.ru/in
[MaBnuuenko JI. A., Hay4yHO- dex.php?
Bymumoposa I'. B., HCCIIeI0BaTEIBCKHUI page=book&id=50070
IIpockypuna B. E., TEXHOJIOTUYECKUI 0
lansameraunos 0. T YHUBEPCHUTET
(KHUTY), 2016
JI1.2 | Bonkosa O. B. duznyuecKas XUMHs: yaeOHO-METOMYECKOS Canxkr-IlerepOypr: https://biblioclub.ru/in
nocobue VYuusepcurer UTMO, | dex.php?
2019 page=book&id=56400
3
JI1.3 | Pomanenko E. C., duznuecKas XUuMus: yaeOHoe mocoone Craspomnonb: ATPYC, |https:/biblioclub.ru/in
@pannesa H. H. 2012 dex.php?
page=book&id=27742
2
6.1.2. JlonosinuTeEILHASA JIUTEPATYpPa
ABTODBI, COCTaBUTEIH 3arnaBue UznarenscTBo, TOX On.aapec
JI2.1 |MakapoB A. T, TeopeTnueckue U NPaKTHUECKUE OCHOBBI Opendypr: https://biblioclub.ru/in
Carupa M. O,, (usmdeckoit xumun: yaebHoe mocooue OpeHOyprekuii dex.php?
Pazno6pees /1. A. roCyIapCTBEHHBII page=book&id=36484

yHHBepcureT, 2015

0



https://biblioclub.ru/index.php?page=book&id=500700
https://biblioclub.ru/index.php?page=book&id=564003
https://biblioclub.ru/index.php?page=book&id=277422
https://biblioclub.ru/index.php?page=book&id=364840

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI2.2 | Tumaxosa E. B., du3nyeckast XUMUSL: COOPHUK 3aJaHUH C HoBocubupck: https://biblioclub.ru/in
Kazaxosa A. A. pUMepaMu peleHuii: yyeOHoe nocobue HoBocubupckuit dex.php?
roCyIapCTBEHHBII page=book&id=57508
TEeXHUYECKUI 6
yHHBepcureT, 2018
JI2.3 |3aukoB . E., CrossHOB | Xumuueckas KUHETHKA. Teopus U mpaKkTUKa: Kazanb: Kazanckuit https://biblioclub.ru/in
O.B., KouneB A. M., |y4ebHOE mocobue Hay4YHO- dex.php?
Axtsamosa C. C. HCCIIeIOBATEIBCKUI page=book&id=25875
TEXHOJIOTHYECKUI 8
YHUBEPCHUTET
(KHUTY), 2013
6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus
6.3.1.1 | Microsoft Windows

6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.3 | Google Chrome

6.3.1.4 [ Mozilla Firefox

6.3.1.5

7-Zip

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

EnuHoe okHO 1OCTyNa K HH(POPMAIIMOHHBIM pecypcaM

6.3.2.2 | KoHCynpTaHT-ILTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

Ayn. Ne

Hasnauenne

OcHalleHue

107

CTOnBI ¢ KOMIBIOTEPAMH C BBIXOJOM B MHTEPHET, CTYJIbsl, KHIKHBIC IIKa(bl U
CTEJJIAKHU.

225

YueOHas ayTUTOPHS JUTS
NIPOBEACHUS 3aHATUH
JCKIIMOHHOTO W CEeMHHApPCKOTo
TUIA, KypCOBOTO IPOCKTHPOBAHHS
(BBITTONTHEHHUST  KYPCOBBIX  pabor),
IPYIIOBBIX W  HMHAUBHIYaIbHBIX
KOHCYJIbTaIHH, TEKYyLIEero
KOHTPOJISI M IPOMEKYTOUHOM

VYueOHBle MecTa (CTOJBI M CTYINBs). Pabodee MecTo mpermoaaBaTesst B COCTaBe
cToxn, cTyn, TymOa. KommbroTrep mpemomaBaTens ¢ JOCTYIIOM B HHTEPHET,
MHTEPAKTUBHBIN TIPOEKTOP c MarHMTHO-MapKepHOU JIOCKOM.
MoTopHu30BaHHBI 3KpaH € MOTOJIOYHBIM IpoekTopoM. IloTonouHas kamepa.
JokymenT-kamepa. HacTonbHbIH MUKpOQOH. 3BYKOBasi CHCTEMA.

300

YueOHas ayTUTOPHS JUTS
NIPOBEACHUS 3aHATHH
JIEKIIMOHHOTO M CEMHHapCKOro
THIA, KypCOBOTO IPOCKTHPOBAHUS
(BBIIONTHEHUST  KyPCOBBIX  paborT),
IPYNIIOBBIX W HHAWBUAYAIBHBIX
KOHCYJIbTaluH, TEKYILEro
KOHTPOJISL H IPOMEKYTOTHOH

Yuebuble MecTa, 00OpyAOBaHHBIE OJOYHONW MeOENnbl0 C PACHOJIOKEHUEM
am¢urearpom. Pabouee mecTo mpenonasarenss B cocTaBe CTOJ, CTYJ, TyMOa,
TpuOyHKa, KOMIBIOTEp TIpernojaBaTeNsi C JOCTYIIOM B  HHTEpHET,
HMHTEpaKTUBHAsA JOCKa ¢ NMpoeKTOpoM. Moropu3oBaHHbIi 3kpaH IloTonounsle
MOBOPOTHBIE Kamepbl. JlokymeHT-kamepa. HacTonmbHbIi MUKpPO(OH. 3BYKOBas
cucrtema. MapkepHast ockKa.
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JlabopaTopus THIPOMETAILUTY pPTUH

- TpoBedeHHUE  JTabOPaTOPHBIX
pabor mo  XuMHH,  XHMHH
METaJUIOB, JUIl BCEX HaIpaBJICHUI
noarotoBku B TY VYIMK B
cootBerctBun ¢ ®I'OC BO. A

TaKxe 110 IPOGUITEHBIM
MUCIHIUTMHAM ~ Y4e0HOTO  IIJIaHa
MOATOTOBKU OaxanaBpoB u
MarucTpoB Kadeaps
Mertannyprus.

Hacocsl BakyyMHBIE, TEPMOCTAaThl, IIKa( CYIIHIbHBII, JabOpaTOpHbIE BECHI
JNICKTPOHHBIC U MEXaHHYECCKUE, CTOJ Ul JTAOOPATOPHBIX BECOB, aHAIU3ATOP
TUQPaKITHOHHBIH, KaQbl nabopaTopHBbIe, MEJbHUIIA oucepHas
nmabopaTopHasi, MeEMAlKA JabopaTopHbIe, CTONBI -MOWKH JabopaTOpHEIE,
HACOCHI  MEPUCTAJBTUYCCKHE, OKCTPAKTOpP, YCTAHOBKA  3JICKTPOJIU3HAS
naboparopHasi, mIefikep  JIaDOpaTOpHBIA,  MEJBHUIA  AHAIUTHYCCKAs,
aHaIM3aTOp BJArHM, PEaKkTOp W3 CTeKIa Oopcmimkar.l KyO.nM, peakTtop u3
crexyna Oopcmnmkar. 3 kyO.nm, OaHs mabopaTopHas, YCTPOHCTBO CYIIKH
11ab0paTOPHON MOCYIbI, MYJIBTUMETP, aclUpaTop CUIb(GOHHBIHA, mpudop ph-
MeTp, Kommpeccop, Hpubop ph-MeTp, HOHOMEp, TPHOODP AIEKTPOIH3A
pacTBOPOB CoJeH, INTATHUBBI A HPOOHMPOK, KAIOPHMETP C HarpeBaTeleM,
TEPMOMETPBI, INTUTKA Ja00paTOpHasl, PEryJIsATOp HANpsDKEHUs, OJIOK MUTaHMS,
XOJIOMMIBHUK JTa00paTOpPHBI, apeoMeTpbl, HAOOp CHUT, aKBaIUCTUILIATOP,
MEITFHAIIA 3epHOBAs Ta00paTOpHasl.

8. METOJJUYECKHE YKA3AHUA JIVIA OBYYAIOIIUXCA 11O OCBOEHHIO JUCITUITJIMHBI (MOZY JIS)

Metoandeckue yka3aHus sl 00yUaIOIMXCSI M0 OCBOSHHIO JMCIATUTHHBI
1. zyuenne pabodeit mporpaMmbl JUCIUTITHHEL.
2. [locemieHue 1 KOHCIIEKTUPOBAHUE JICKIUH.

3. Obs3arenbHasi MOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM.

4. V3ydeHure OCHOBHOM U JIOTIOJTHUTEIILHON JINTEPATYPhl, HHTEPHET-UCTOTHHUKOB.

5. BeIMoTHEHNE BCEX BUJIOB CAMOCTOSITEILHON paOOTHI.



https://biblioclub.ru/index.php?page=book&id=575086
https://biblioclub.ru/index.php?page=book&id=258758

D¢ dexTrBHOE OCBOCHUE NUCLHUIUINHBI IIPEATIONAracT peryysipHOe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATH, BBHIIOJIHEHUE
TUTAaHA CAMOCTOSATEIFHOM PabOTHI B IIOTHOM 00BhEeMe U TMPOXOXKICHHE aTTECTAIIMN B COOTBETCTBHIH C KaJICHAAPHBIM YUeOHBIM
rpauKOM.

CTyzeHTy peKOMEHIyeTCs] 03HAKOMHTBCS CO CIIMCKOM OCHOBHOM M JIONOJIHUTEIBbHOH TuTepaTypsl. JJocTyn K MHPOPMAMOHHEIM
pecypcaM OMOIHOTEKH 1 HH(POPMAIIMOHHO-CIIPABOYHBIM CHcTeMaM ceTH "VHTepHeT" OpraHi30BaH B YHUTAIBEHOM 3ajIe ONOIHOTEeKN
co craroHapHseIX [I19BM, mu6o ¢ muaroro II9BM (HOyTOyKa, IIAHIIETHOTO KOMITBIOTEPA M HHOTO MOOMIIBHOTO YCTPOIicTBA)
HOCPEICTBOM OECIIPOBOIHOTO NOCTYIIA IPU aKTHBALUK HHANBUAYAIBHOH Y4eTHON 3aIHCH.

3agaHus 1 METOANYECKUE YKa3aHHS K BBITOJHEHHUIO Ta00PaTOPHEIX PabOT COCTABIICHBI B COOTBETCTBHH ¢ pabouel mporpaMMoit
JUCLUIIIMHB! (pU3ndecKast XUMUs U npescTaBieHsl B Y MK nuciuninsst.

JlaGopaTopHBIi IPaKTUKyM HampaBlieH Ha YriTyOJIeHHOe H3YUCHHE TEOPETHUSCKOTO MaTepraia U Ha MpuoOpeTeHne yMEHMSI,
HABBIKOB U OIIBITA MPOBEJICHNUS SKCIIEPHUMEHTA, aHaN3a U 00padOTKH €T0 Pe3yIbTaToB.

C 1eJTbI0 OLICHKH YPOBHS OCBOSHHUS MaTepHaa 1o Kax 104 1abopatopHoil paboTe COCTaBIsAETCS OTUET, Ha OCHOBAHHUH KOTOPOTO
MIPOBOJUTCS 3allIUTa JIAOOPaTOPHOH paboTEHI.

Mertoanueckue PEKOMCHOAUHN K OpraHU3allui 1 BBIIIOJITHCHUIO CaMOCTOSATEIbLHON pa6OTLI COCTaBJICHBI B COOTBETCTBUU C pa6oqep“1
HpOI‘paMMOﬁ JUCIUITIINHBI (1)I/ISI/I‘ICCKa$I XUMUA U IIPCACTABIICHBI B VMK IHuCIUIIIAHEL

CamocTosTenbHas pa60Ta CTYACHTOB BKJIIOYACT OCBOCHUEC TECOPETUICCKOI'0 MaTepuala, IOoAroTOBKY K BBIIIOJHECHUIO 3aJJaHUI
IMPAKTUYECKUX BaHHTHﬁ, 1 NOATOTOBKY K 5K3aMCHY.

Metoauyeckre peKOMEHIAIMK TI0 OpraHU3alruy 00pa30BaTENbHOTO Mpoliecca sl 00yueHHsI HHBATUAOB U JIUI] C OTPAHUYEHHBIMHU
BO3MO>KHOCTSAMH 370POBbS

HpI/I HGO6XOI[I/IMOCTI/I IporpaMma JUCHHUIIIINHBI MOXKET OBITH aganTrupoBaHa Jid MHKJIKO3UBHOT'O 06yqu1/1;1 HWHBaJINJOB U JIHUI] C
OIrpaHUYCHHBIMU BO3MOXKXHOCTAMU 310POBbS € YyHETOM 0COOCHHOCTEH X HCI/IXO(I)I/ISI/I‘{CCKOFO Ppa3BUTHsA, UHAUBUAYAJIbHBIX
BO3MOXKHOCTEH U H€O6XOI[I/IMBIX ClicuaJIbHBIX YCJ'IOBI/Iﬁ ux 06yquI/I${.

HpI/I HaJINMYWU B Ipynrie CTyAEHTOB ¢ OIrPaHNUYCHHBIMUA BO3MOXKHOCTAMU 310POBbS BO3MOKHO UCIIOJIb30BATH aalITUBHBIC
TEXHOJIOTUH.

J71s cTyZIeHTOB C OrpaHUYEeHHBIM CIIyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX AUAAKTUYECKHX MAaTEPUaIoB (KapTOUKH, PUCYHKH, MUCbMEHHOE OMMCaHUe, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIs1 TOHUMAaHUS ¥ PEIICHUS TOCTABIICHHON 3a/1auH;

- HCTIOJIb30BAHKUE BUICOMATEPHAIIOB, KOTOPBIE JAIOT BO3MOYKHOCTD MOHATH TEMY 3aHATHUS U OCYIIECTBUTh KOMMYHHUKATHBHbBIC
JNeHCTBUS,

- BBITIOJIHEHUE TMPOCKTHBIX 33aHUN IO N3Y4aeMbIM TEMaM.

JList CTYyICHTOB C OTPAaHUYCHHBIM 3PCHHEM:

- UCTIOJIb30BaHUe (HHIBMOB C BO3MOXKHOCTBIO BOCIIPUSITHSI Ha CIyX JaBaeMOM B HUX HH(OPMALMH TSI IOCIEYIOMIETO ee
00CyXKIeHuS;

- UCTIOJIb30BAHKE Ay THOMATEPHAIIOB TI0 H3y4aeMbIM TEMaM, UMEIOIIUMCS Ha Kadepe;

- UHIMBHyaJIbHOE OGIIEHHUE C MPEMOaBaTelieM M0 H3y4aeMOMy MaTepHaiy;

- TBOPYECKHE 3a[[aHUsI [0 N3Y9IaeMbIM TEMaM HJIH 10 JINYHOMY YKEJIAHUIO C YYETOM HHTEPECOB 00y4YaeMoro.
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