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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYUYEHUSA IO JUCHUIIJIMHE

KOI[ n HaumenoBaHue mmokasaTtes
HAaMMCHOBAHHC OLICHUBaHUA pE3YyJIbTaTa
Kareropwus (rpymnma) Kox n naumenoBanue
N AHAUKATOpPA 00ydJeHUs 10 AUCIUTUINHE
KOMIICTCHIINHU KOMIICTCHIINHU
NOCTHKEHUS
KOMIIECTCHIIM
Oobmenpodeccuona | OMK-1. CriocoOeH OIIK-1.5 B pesysbrare ocBoeHwsI
JILHBIE M3y4yarh, aHAIU3UPOBaTh, | Mcnonas3yer JWCLHIUIMHBI 00y YarOLUiiCs
KOMIIETECHIIUU HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI | HAO/DKCH
3HaTh:

MEXaHU3Mbl XUMUYECKUX
peaKuuid, MPOUCXOASAIINX
B TEXHOJIOTHYECKHUX
mmporeccax u
OKpPY’KaroIlleM MHpE,
OCHOBBIBASICh HA 3HAHUSX
0 CTPOEHUU BELIECTBA,
IIPUPOJE XUMUYECKON
CBSI3U U CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XUMUYECKHUX AJIEMEHTOB,
COCIUHCHMH, BEIICCTB U
MaTepHuaoB.

U COOTHOIIEHUS
busnueckoit
XUMUHI
(XuMHUYECKOM
TEPMOJMHAMHUKH,
AIEKTPOXUMHUU,
XUMUYECKON
KHHETUKH, OCHOBBI
(hazoBBIX
paBHOBECUI U
MIepPeX0/I0B),
CIOCOOBI X
MPUMEHEHHUS IS
pereHus
TEOPETUYECKHUX U
MIPHUKJIATHBIX 33724

— OCHOBHBIE 3aKOHBI
(u3MIeCcKOi XUMHUH U CTIOCOOBI
WX MPUMEHEHUS I PEeLICHUS
TEOPETUUECKUX U MIPAKTUIECKUX
3aJa4 B pa3IMYHBIX 00JIACTAX
XUMUYECKOH TeXHOJIOTHHY,

- OCHOBBI XUMHYECKOHN
KUHETHKH, BKIIOYasi OCHOBHbIE
MaTeMaTHYeCKHE COOTHOLICHUS
(hopManpHOI KHHETHKH U
MEXaHU3Mbl XUMHUECKHX
peaxuumii;

- OCHOBBI TOMOTEHHOTO H
reTepOreHHOro Katanmsa,
BKJIIOYasi COBPEMEHHBIE TEOPUHU
KATAUTUTUYECKUX PEaKIUi U
MIPOOJIEMBI, CYIIECTBYIOIIUE B
3TOM 00J1aCTH;

- OCHOBBI 3JICKTPOXHMUHU;

- IpaBUJIa OKAPHOU
6e3omacHocTH U 6e30macHon
PpaboThl B XMMUYECKOU
nabopaTopuu npu padboTe ¢
XUMUYECKUMH BELIECTBAMH.
YMmern:

- CAMOCTOSITENILHO CTaBUTh
3a1a4y (PU3NKO-XMMHUYECKOTO
HCCIIEI0BAHUS B XUMUIECKHUX
cucTeMax;

- IOJIB3YSICh MOTyYSHHBIMH
3HAaHUSIMHU, BBIOUPATH
ONITUMAJIbHBIEC TyTH U METOJIBI
pelIeHNs MOCTaBICHHBIX 3a/1a4;
- IPOBOJUTD (HUUKO-
XUMUYECKHE UCCIIECAOBAHUS
CHCTEM H TIPOIIECCOB C
HCHOJIb30BAaHHEM COBPEMEHHBIX
MeTOoAOB 1 pubopoB DXMA;
00CyXIaTh pe3yabTaThl PU3UKO-
XAUMHUYECKUX UCCICAOBAHUM,
OpPHEHTUPOBATHCS B
COBPEMEHHOMU JIUTEPATYPE 110
(U3NIeCKO XUMUH.

Baaners:




- OCHOBaMH XHUMHYECKOM
TEPMOIAMHAMHUKH U
TEPMOXHMHUU;

- OCHOBHBIMH TEOPHUSIMHU
pacTBOPOB (AJIEKTPOIUTOB U
HEIJIEKTPOJIUTOR);

- OCHOBaMU (a30BbIX U
XUMHYECKUX PAaBHOBECHIA;

- METO/IaMU OKa3aHUs MePBOM
ITOMOIIIY [TPH HECYACTHBIX
CIIy4asix B XUMHUYECKOH
1abopaTOpHH.

Oobmenpodeccuona
JIbHbIC
KOMIICTCHIINU

OIIK-2 CniocoOeH
UCIIOJIb30BaTh
MaTeMaTHYECKUE,
buznueckue, GU3NKo-
XUMHUYECKHE,
XUMHYECKHE METOBI JUISI
penieHus 3a1a4
npoeCCUOHATBLHON
JESTCIILHOCTH.

OIIK-2.4
Ucnonpzyer
TePMOIMHAMAYECKHE
CIIPaBOYHEIE TAHHBIE
U pe3yNbTaThl
¢bu3uKo-
XUMHYECKOTO
SKCIIEPUMEHTA JIJIS
ompeeeCHus
HaTpaBIICHUS
XUMHYECKUX
peaxkuuu, 1ist
BBIYHCIICHHS
PaBHOBECHOTO
BBIXOJIa TIPOIAYKTOB,
IUISL OTIpeieNICHUs
TEIUIOBBIX APPEKTOB
peaKkuuii; s
ompeeNeHus
cocrapa
COCYIIECTBYIOIIAX
¢da3 B
JIBYXKOMITOHEHTHBIX
CUCTEMaX, IS
HaXOXICHUS
BOXKHENIINX
ANEKTPOXUMHUIECKUX
BEITUYNH
(aKTUBHOCTH,
HOHHOM CHJIBI,
CTETICHH U
KOHCTaHTHI
JTIUCCOLINAITUT
AJIEKTPOIIUTOB,
AIEKTPOTHBIX
noreHnuanos, IJ1C
raJbBaHUYECKUX
AJIEMEHTOB U Jp.),
IUISL OTIpEICTICHUS
KOHCTaHT CKOpOCTel
XUMHYECKUX
peaKiuii pa3InuHbIX
MTOPSIIKOB M SHEPTUH
aKTUBAaIUU H
MIPUMEHSTh
MTOJTyICHHBIC
pe3yIbTaThI AJIs

B pesynbraTe ocBOeHUS
JWCLUTLTAHBI 00YYatOINICST
JOJDKEH

3HaTh:

- 00IIue 3aKOHOMEPHOCTH
B3aUMOCBS3H MEXIY
CBOMCTBaMU XUMUYECKON
CHCTEMBI, IPUPOJOH BELIECTB U
UX pEaKIIMOHHON
CIIOCOOHOCTHIO;

- OCHOBHbIE MaTEeMaTHYECKHE,
¢duznueckue, GU3NKO-
XUMUYECKHE, XUMUYECKIE
METOBI UIs PELICHNUS 3a1a4
npoeccnoHambHON
JeSITeIbHOCTH.

Ymemun:

- OCYILECTBIISITH KOPPEKTHOE
MaTeMaTHYeCKOe OTIMCaHHe
(U3NIECKUX U XUMHYECCKHX
SIBICHUH, TEXHOJOTMYECKHX
MPOIIECCOB;

- TIPUMEHSTH COBPEMEHHOE
(hmsznueckoe obopynoBaHue U
pUOOPHI IPH PELICHUU
NPaKTUYECKUX 3a/1a4;

- BBIIIOJIHATH TEPMOXUMHYECKHE
pacueTsl, pacyeThl XUMHUYECKOTO
paBHOBECHS, paBHOBECHSI B
pacTBOpax,

- aHaJTM3UPOBAThH (Pa30BbIC
paBHOBECHS Ha OCHOBE
J1arpaMM COCTOSIHUS;
UCIIOJIb30BaTh CIIPAaBOYHYIO
JUTEPATYPY ISl BBIMTOJIHEHHUS
pacdeToB; oOpabaTeIBaTh,
aHaJTM3UPOBATH U 0000IIATE
pe3yabTaThl PUIUKO-
XUMUYECKHUX HAOIIOAEHUH 1
HM3MEpEHUI.

Bnaoemo:

- METOaMH pabdOTHI Ha
OCHOBHBIX (PM3UKO-XUMHUYECKUX
npubopax;

-OCHOBHBIMH (DU3HKO-
XUMHUYECKUMU pacueTaMu
pa3IMYHBIX MPOIIECCOB;
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pelieHus 3a1a4
mpoheCcCHOHATBHON
JeSITEIbHOCTH

- METOIaMH ONpEeAETICHUS 1
pacueTa TeIIoBbIX AP EKTOB
XUMHMUYECKUX PEeaKiuii,
PaBHOBECHBIX XapaKTEPUCTHK
peaxuuii;

- TPaKTHYECKUMH HaBBIKAMHU
CaMOCTOSITETILHOTO MPOBEACHUS
XUMHYECKOTO DKCIIEPUMCHTA,;

- MeToZaMH 00paboTKH
pe3yIbTATOB,;

- TpUEeMaMU MOKCKa
HEOOXOIUMBIX JaHHBIX C
HCTOJIb30BaHHEM
Ooubnmoreunsix u MaTepuer-
pecypcos;

— HaBBIKAMH MTPUMCHEHUS
OCHOBHBIX 3KCIICPUMEHTAIBHBIX
METOJIOB HCCIICIOBAHUSI
(PUBUKO-XUMUYECKUX CBOWCTB
BEILIECTB, a TAKXKE
TEOPETUUCCKUX 3aKOHOB
(hU3NIECKON XUMUH K PEIICHUIO
NPaKTUIECKUX BOTIPOCOB
XUMHYECKON TEXHOJIOTUHU.




2. MECTO JUCHUII/INHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenmusa OIIK-1 CroocobeH W3y4aTh, aHAIM3HUPOBATH, MCIIOJIL30BAaTh
MEXaHU3MBbl XMMHYSCKUX PEaKIUM, IPOUCXOIIINNX B TEXHOJOTMYECKHUX
Ipoleccax M OKPYXKAIOIEM MHpPE, OCHOBBIBASICH Ha 3HAHHUSAX O CTPOCHHH
BEIISCTBA, NPHUPOJE XHMMHYCSCKOM CBSI3M M CBOMCTBAxX pPa3JIMUHBIX KJIACCOB
XUMHYECKHX DJIIEMEHTOB, COSIMHEHHUI, BEIIECTB U MATCPHAJIOB.

JlanHast koMreTeHImsi GOPMHUPYETCSI CICTYIONTIMU AUCIUTUTMHAMHA:
No HaunmenoBanue TUCIUTIIIMHBI (MOJTYIIS)

OO611ast 1 HeOpraHUYeCKasi XUMHUSI

Opranuyeckass XumMust

du3nyecKas XuMus

Komnonaaas xumns

[Iponieccel u anmapaTbl XUMAYECKON TEXHOJIOTUU
OO6111ast TEXHOJIOTHS CHJIUKATOB

Munepanorusi u Kpuctayorpadus

YyebHasi 03HAaKOMUTEIbHAS TPAKTUKA

O NOO|OTPAWINEF

2. Komnerenmusa OINK-2 CriocobeH ucnoiib30BaTh MaTeMaTHdeckue, hu3ndeckKue,
(bU3nKO-XMHUYECKHE, XUMHUYECKHUE METOIbI IS PEIIEHUS 3a1a4 IPOdEeCCUOHATLHOM
NIEATEILHOCTH.

Jlannast koMmrneteHnusi GOpMUPYETCsI CICTYIONTMMU AUCIUTUIMHAMH:
No HanmMenoBanue TuCIUTIITUHBI (MOTYJIs)

duzuka

MareMaTuka

OpraHnydeckasi XUuMHsI

AHaMTHYECKast XUMUS U (PU3UKO-XUMHYECKHUE METO/Ibl aHATN3a
dusznyeckass XUMHUs

Komnonnnasa xumus

ITpor3BoOICTBEHHAS AKCILTyaTallMOHHAS MPAKTHKA
[Ipou3BoaCTBEHHAsI TEXHOJOTHUECKas (MPOEKTHO-TEXHOJIOTUYECKas)
MPaKTUKA

NP IWN R




3.O0bEM JUCIIMIIJIMHBI

OO6111as TpyA0€MKOCTh AUCIMIUIMHBI COCTaBIIsAeT 8 3a4. equHull, 288 yacos.
dopma IPOMEKYTOYHOM aTTeCTallU dK3aMeH, AU(hepeHIMPOBAHHBIN 3a4eT.

N Bcero Cemectp | Cemectp
Bun yaeOHO# paboThI 4ACOB No 3 No 4
OO61as TpyA0€MKOCTh AUCHHUIUINHBI, 4ac 288 162 126
KonrakTHas padora 144 73 71
(ayauTOpHbIE 3aHATHSA), B T.4.:
JICKITUU 68 34 34

J1ab0paTOpHBIC 68 34 34

MPAKTHYECKHE

KOHCYJIbTaIluH 8 5 3
CamocrosiTesibHAsi pad0Ta CTYJ1€eHTOB, B 108 53 55
TOM 4HCJIe:

KypcoBoii npoekr
KypcoBas pabora
PacuetrHo-rpaduueckoe 3aganus
WuauBuayanbHOe TOMaIIHee 3aJaHue
Jpyeue 6udvl camocmosmenvhoil pabomol 108 53 55
. mud.3ader
dopma MPOMEKYTOIHON aTTeCTAIlUN
(sauer) (3auer ¢
OLIEHKOM)

dopma NpOMEKYTOUHON aTTECTALUN 36 36

(9K3aMeH)

4.COAEP)KAHUE JUCHUITJIMHBI

4.1.Coneprxxanue JIEKIIUOHHBIX 3aHATHI

HaumenoBanmue TEM, UX COACPKAHUEC U o0beM

Kypc 2 Cemectp 3

Bunel yueGHOI Harpys3ku u
UX TPYAOEMKOCTb, 4ac.

xR
No HaunmenoBanue paznena o s
2] — ¥a]
n/n (KpaTKoe coJepxaHue) S 2 5
9] (=W =)
5 e 3
= =
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1.IlepBoe HayaJyi0 TepMOAMHAMUKH. TepmMoxumus
OCHOBHBIC IIOHATUS U OIIpCACIICHUA. TepMOL[I/IHaMI/IIICCKI/IC 4 8 10
CUCTEMBbI M TPOLECChI, MaApaMETPbl COCTOSAHHUA CHUCTEMBI.
ypaBHeHI/Ie COCTOSAHUA MACATIBHBIX Ta30B, pPCAJIbHBIX Ta30B.
BI/IpI/IaJ'H:HBIe YpaBHCHUS COCTOsHUA. DKCTEHCHBHEBIC )48




WHTCHCHUBHEIC CBoO#icTBa.  [lepBoe Hawallo TEepPMOIAMHAMUKH
OKBHUBAJCHTHOCTh TEIUIOTHI U paboThl. [IpuiokeHus! MmepBoro
Hayaia TePMOJMHAMHUKH K Pa3jIH4YHBIM TporieccaM. DOyHKIUH
COCTOSHUS W mporecca. Pabora, BHYTpPEHHsS OSHEprus,
SHTANBIHUS.  MareMaTH4ecKoe BBIpAKEHHWE IIEPBOrO Hayana
TEPMOTUHAMUKH.

Tepmoxumust. TerumoBble 3(P(HEKTHl XUMHUYSCKUX pPEaKIUH.
3akon I'ecca m cnmeactBus w3 Hero. CTaHIapTHBIC TEIIOTHI
cropanus u oOpasoBanus. MaterpansHas u nuddepennnansaas
TEIUIOTHl pacTBOpeHms. TeruioemkocTh. 3akoH Kupxroddoa.
PacueTsl TermoBbIx 3 (eKTOB XUMUYSCKUX peakiuil. TaOmuiibt
CTaHJAPTHBIX TEPMOJMHAMHUYECKUX BEJIWYHH U UX MPUMCHEHUE
B TEPMOJMHAMHUYECKHIX pacyeTax.

2. Bropoe nHauvayio repMoauHaMuku. O0paTuMblie 1 HeoOpaTUMbIe POLECCHI

KpyroBbie TepMOIMHAMHYECKIE TIPOIIECCHI HITH IIUKITBL. 5
[IpeBparienre TemIOTH B pabOTy B TEIJIOBBIX MaruHax. [{ukn
Kapno. CymHoCTb, paznuyabie GOpMYITHPOBKA U
MaTeMaTH4YecKOe BhIpaKEHHE BTOPOTO Havyalla TEPMOTUHAMUKH.
DHTpOMUs Kak (GYHKIUS COCTOSHUSA. MeToIbl pacueTa
SHTPOIMH JJIS Pa3HBIX MPOIECCOB.

3. ®ynaamMeHnTajibHOe ypaBHeHne ' mo0ca. Xapakrepucruyeckue GpyHKIUN

H3oxopHO-N30TEpMHUYECKH ¥ W300apHO-U30TEPMUYECKUI
MOTEHIMANbI, KaK KpUTEpUHM  HalpaBJIEHUS  Ipolecca.
XHUMHYEeCKOe CpOACTBO pearupyrommx BemiecTB. CrocoOs
pacuera M300apHOTO M H30XOPHOTO MNOTCHUHAIOB MpHU
paznumyHbeIX Temneparypax. Meron Temkuna-IlIBapumana.
VYpasaenns [ m66ca - ['ensMrombia.

CaoiicTBa xapakrepuctuiecknx (yHkiuii. CrmocoOsl pacuerta.
CoOTHOIIEHUS! MEXAY OCHOBHBIMH TEpPMOJAWHAMHUYECKUMU
GyHKIHAMU.

Huddepennnanbapie ypaBHEHHS TEPMOJUHAMHAKHI. XUMAYECKUI
noteHuan. Pacdyer XMMHMYECKOro MOTEHIIMajda KOMIIOHEHTa B
rasax u pacrBopax. [IpencrasieHue o JeTy4eCTH U aKTUBHOCTH
BEIIECTB. Koaddumument AKTUBHOCTH. 3aBHCHMOCTD
K03 puieHTa aKTUBHOCTH OT KOHLEHTpauuu. OyruTuBHOCTH U
AKTHBHOCTb.

6 4

4. TpeTbe HA4YaJI0 TEPMOAUHAMHUKH

TemmoBass Teopema Hepncra. Ilocrymar Ilnanka. CsoiicTBa
BEIIeCTB BOIM3M a0COMIOTHOrO Hynsd. PacdeTsl ¢ MOMOIIBIO
TaOJIMII CTAHAAPTHBIX BEJIMYUH SHTAIBIINI U SHTPOIHH.

5. ®a3oBbIe PaBHOBECHUA B OJHOKOMIIOHCHTHLIX CUCTEMAX

TepmoanHamuka ¢Ga3oBbIX paBHOBecHi. CBs3b MEX/Y TEILUIOTOM
(azoBoro mepexoma, TEMIEpaTypoil W JaBIiCHHEM. Y paBHEHHE
Knametipona - Kmay3suyca m ero mpuMeHEHHE K Pa3IUIHBIM
¢dazoBbiM paBHOBecHsiM. Da3oBble TMEpexoibl MEPBOTO PpoOjA.
®azoBble  mepexonpl Broporo pona. llonstue "daza",
"KOMHIOHEHT", "HE3aBUCUMBIA KOMIIOHEHT", "CcTenEeHb CBOOOALI".
IIpaBmwio ¢a3 I['mb6ca. daszoBbie auarpammbl. JlmarpaMMbr
COCTOSTHUSI OJJHOKOMITOHEHTHBIX CHCTEM Ha MpUMEpE Auarpamm
COCTOSIHUS BOZBI, cepbl U yriepopa. [Ipumenenue npasuia ¢as
I'u66ca.

6. ®a3oBble paBHOBeCHsSI B OMHAPHBIX H TPEXKOMIIOHEHTHBIX CHCTEeMAaxX

[Ipumenenune npasmia (a3 K OMHAPHBIX cUCTeMaM. JlrarpamMmbl
COCTOSIHUSI IBYXKOMITOHEHTHBIX CUCTEM. J[MarpaMmbl MJIaBKOCTH

6 6




JUIS. KOMIIOHEHTOB HEOTPAHMYEHHO PACTBOPUMBIX B JKHUJIKOM H
TBEPIIOM COCTOSHHSIX. J{MarpaMMBl COCTOSHUS C 00pa3oBaHHEM
XUMHYECKOTO COEIWHEHHs, TUIABAIIETOCS KOHTPYIHTHO H
UHKOHT'PYSHTHO.

PacTtBopuMoOCTh BeliecTB B KUAKOCTU. YpaBHeHue Illpenepa.
TBEpnpie pacTBOphL. TBepJble pPAcTBOPHl C HEOIPAHUYEHHO
pacTBOPUMBIMU KOMIIOHCHTaMu B TBepAod ¢ase. CucteMsl,
OTPaHUYCHHO PAaCTBOPUMEIE B TBEPIOM BHUJIE.
TpexkoMmnoHEeHTHBIE CHCTeMBL. [ padudeckoe  BBIpaKCHHE
COCTaBa.

7. XuMH4YecKoe paBHOBecHe

VYcnoBusT XMMHYECKOTO paBHOBECHsA. 3aKOH JEHCTBHS Macc.
KoHcTranTa xuMrdeckoro paBHOBECHs. Y paBHEHHE M30TEPMBI H
HaIpaBJcHUE XUMHUYECKOU peaxkuuu. I'ereporennsie
XUMHYECKHE PaBHOBECHs. XUMUIeCKoe cposicTBO. CTaHmapTHAs
sueprus ['m60ca.

Cwmenenne xumuueckoro pasHosecus. [Ipunnun Jle-lllarense.
BnusHue temmeparypbl Ha KOHCTaHTY paBHOBECHA. YpaBHEHHE
n300apel ¥ M30XOpHl. BnmsHue naBnenwus, ypaBHeHue [lmaHka.
IIpumepsl pacueTa KOHCTaHT pPAaBHOBECHUS M  COCTAaBOB
PaBHOBECHBIX CMECEH.
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8. O0mas xapakrepucTuka pacrsopoB. Kosummratususeie cBoii

CTBa pacrBopoB

TepmonnHamMuka  OWHApHBIX  pacTBOpoB.  llaprmanmbHbIC
MOJIBHBIC BCJIWYMHBI W WX 3HAYCHUEC B TCPMOAMHAMUKE
PacTBOPOB. 3aBUCUMOCTb PABHOBECHBIX CBOMCTB PacTBOPOB OT
XUMUAYECKOTO TOTCHLHala M JAPYI'MX BEJIMYMH. YpaBHEHHE
I'u66c¢a-/{rorema.

Uneanbubie pactBopbl. [IpenensHo pa3OaBiieHHBIE PacTBOPHI.
VpaBuenus Payns u I'enpu. PactBopuMocTs razos.
KonnuratusHele cBoiicTBa pacTBopoB. [loHmkKeHNe TeMnepaTypsl
3aMEp3aHuA W IMOBBIIICHUC TEMIICPATYPbl KHUIICHHUA PaCTBOPOB.
OcMoc 1 ocMoTHueckoe aaBieHue. OnpeaeneHue MoJeKyIIpHOU
Macchl W CTENEHH JUCCOLMAIMK PACTBOPEHHOI'O BEIIECTBA.
Pacnipenenienne  pacTBOPEHHOTO  BEIIECTBA MEXKAY JIBYMS
HECMEIINBAIOLIMMUCS PacTBOPUTEISIMH, ko3 durment
pacmpeneneHus.  OKCTpakUMs W3  pacTBOpoB.  PeanbHble
PpacCTBOPEL. IlonoxutenbHbIC U OTPULATCIbHBIC OTKIIOHCHUA OT
3aKkoHa Payst. 3akoHOMepHOCTH 00IIIero aBIeHUs napa JeTyqnx
cmeceil. 3akoHsl KoHoBanoBa. CoBeplIEHHBIE H PpETYISIpHBIE
pacTBOpBHIL.

6
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Hroro

34

34

54

Kypc 2 Cemectp 4

Bunel yueGHOM Harpys3ku u
UX TPYAOEMKOCTb, 4ac.

o} 4 A
No HaumenoBanue paznena = 2 5
/11 (KpaTKoe coiepKaHue) § 5 %
= = 8 S R | = <
S E =S |la 5|9 s
1 < = e} = = = O
[} o =t < =t S < <
= EeslR 80 = o
1.0cHoBbI (pOPMAILHOI KHHETHUKH
®opmanbHas kuHeTHKa. OCHOBHOM 3aKOH KMHETUKH. CKOPOCTh 4 4 8

xuMuyeckod peakuuu. KoHCTaHTa CKOPOCTH M KMHETHYECKHU
nopsaok  peakimu. OrnpenereHne KOHCTaHTBl CKOPOCTH U3




ONBITHBIX JdaHHBIX. Kunetnmueckoe ypaBHeHue. [lonsiTue
JJIEeMEHTAapHOTO  aKkTa  peakmuu.  lIpocTeie  peakiuu.
Knaccudukaiuss MOpOCThIX peakmuid 10  MOJEKYJIIPHOCTH.
Kunernka HeoOpaTHMBIX PEeaKIUil MEPBOTO, BTOPOTO, TPETHETO
¥ N-HOTO TOPSAAKOB. METOBI OTIpeIeTICHHS MOPSAKOB PEaKITHH.

2. Kunernueckue 0COOEHHOCTH CJI0KHBIX pealclmi/i.

TIpuHIIMT HE3aBUCUMOCTH 3JIEMEHTAPHBIX CTaiuii. MeTo bl
COCTaBJICHVS] KHHETHYECKHUX ypaBHeHHA. OOpaTHMble peakiiuu
nepBoro nopsaka. OnpenaeneHne 3IeMeHTapHbIX KOHCTAHT U3
OTIBITHBIX JaHHBIX. [lapannensHble peakuuu.
ITocrenoBarenbHBIE peakIiy Ha IPUMEPE ABYX HEOOPATHMBIX
peaxuuii nepBoro nopsaka. Kunerndyeckue KpuBble HaKOIIEHUS
OTJIENBHBIX TPOAYKTOB U ONpeAeeHIe KOHCTAHT CKOPOCTH U3
OTIBITHBIX MaHHBIX. KHHETHUeCKni aHaTN3 TIPOIIECCOB,
MPOTEKAIOIINX Yepe3 00pa30BaHUE MPOMEKYTOUHBIX
npoAykToB. CTallMOHApHOE U KBa3UCTALMOHAPHOE TEUEHHE
peaxiuu.

Kunertuka peakiuii B pacTBopax. BiusiHue pactBoputens Ha
CKOpOCTh XUMHYecKoi peakunu. ConeBbie 3Q(EKTHI.
I'ereporennnie peakiuu. Crielinuka U OCHOBHBIE CTaIHH
reTeporeHHbIX mpoteccoB. Juddysusa. CranuonapHsIil n
HeCTaHHOHapHBIﬁ PEXKUMBI T'€TCPOTrCHHBIX MPOLECCOB. Biusuune
TEMIIEpaTyphl U TIepPEMEIINBAHUS HAa CKOPOCTh T€TEPOTEHHOTO
nporiecca. Tormoxumudeckne peaknnu. KnHeTrKa pacTBOpeHHS
Y KpUCTaJUTH3aIlNH.

LenHble U POTOXMMHUYECKUE PEAKIINH.

12

3. IlpeacraBijieHusi 0 MEXaHU3Me XUMHYECKOH KUHeTHKH. KuHeTHYecKkue Teopuu.

3aBUCUMOCTH CKOPOCTH XUMHUECKOH peakiiui OT TEMIIEPATypHL. ¥
Bant-T'opda u Appennyca. DHeprus
aKTHBallUU, METOIbI ONPEACICHUS SHEPTUU AKTUBALIMU 1
MIPEIPKCIIOHEHIIUAIIBHOTO MHOYKHUTEIISL.
Teopus akTUBHBIX COyAAPEHUMN, UCTOJKOBAHUE SHEPTUU
aKTUBALMHU U cTepuuecKkoro ¢gakropa. Teopus coynapeHuii B
MPUMEHEHUN K MOHOMOJIEKYJISIPHBIM peakiusiM. Cxema
Jluanemana u ee 3HaueHue. ConocTaBiIeHHE C OMBITHBIMU
JaHHBIMU. [IpuanHEl HETOYHOCTH cXeMbl JIMHAEMaHa.
Teopus epexoTHOro COCTOSHUS. AKTHBHPOBAHHBIN
KOMIUIEKC. DHTPOMUS U SHTAIBIMUS akTUBai. OCHOBHOE
YpaBHEHHUE B TEOPHUU aKTUBUPOBAHHOI'O KOMILIEKCA.
CooTHoIIEHUs MEXKAY "ONBITHOW" M "MCTHHHON" SHEPruu
aKTUBaluu. Teopus akTUBUPOBAHHOTO KOMITJIEKCA B
MIPUMEHEHUN K MOHOMOJIEKYJISIPHBIM peakiusimM. O6iacTb
NPUMEHUMOCTH TOJTyYEHHBIX COOTHOIIEHNH. OObsIcCHEHHE
"MOBBIIIEHHBIX" U "3aHKEHHBIX " 3HAYCHUN
MPeIPKCIIOHEHIIHAIBHOTO MHOXKHTENS. bruMonekynsapHbie
peakuuu. Teopust akTUBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHNN K
OMMOJIEKYJISIPHBIM PEaKLHsIM PAa3IMYHOIO THIIA.

6

8

10

4. KaTaJuTH4YecKHe PeaKklii H KaTaJIu3aTopbl

[TonsiTHe 0 KaTanu3e u KaTanu3zaropax. BiusHue KaTaan3aTopoB
Ha KUHETHYECKUE MapaMeTpbl XUMHUUYECKUX peakuui. OCHOBHbBIE
MPOMBIIIEHHBIE KaTaJTuTUYeCKUE mpoiiecchl. [Ipumepsl
MEXaHU3MOB KaTAJIMTUYECKUX peakiuii. [ OMOreHHbIN KaTanus.
Kucnorno-ocnoBHoit katanms. Knaccudukanus peakunit
KHCJIOTHO-OCHOBHOIO TUNa. KuHeTHKa U MEXaHU3M peakiui
cHenu(UUECKOro KUCIOTHOro Karaiau3a. KuHeTHka U MexaHh3M
peakuii 00IIero KUCIOTHOTO KaTain3a. ABTOKATaIH3.

['eTeporennsiii katanu3. @epMeHTATUBHBIN KaTaIu3.




Omnpenenenue CKOPOCTH FeTEPOTEHHOMN KaTaIUTHUECKON pPeaKIiH.
VY aenpHas akTUBHOCTG. SIBIIEHUST OTpaBIIEHUS KaTaTN3aTOPOB.
AKTHBHOCTP U CEJIEKTUBHOCTD KaTaIH3aTOpPOB. AKTUBHBIE
LEHTPBI TeTEPOTeHHBIX KaTanu3aTopoB. Ponb ancopOumu B
KHHETHUKE TeTePOTCHHBIX KaTATNTHIECKHUX peakiuii. MeTamis
Kak KaTanu3aTopsl. Teopus mynsTumieToB banananaa. O6macts
MPUMEHEHUS TCOPUH MYJIbTUILIETOB. TeOpHsi aKTUBHBIX
ancamb6neit KobozeBa. ®epmenTatuBHbIN Katanus. OOmue
CBEZICHHUA O KHHETHUKE U MEXaHn3MaxX (hepMEHTATUBHBIX PEaKITHi.
Cy6crparHas cnenu@uuHOCTh (PepPMEHTOB. AKTUBHBIC U
a/IcOpOLIMOHHBIE LIEHTPHI (hepMEeHTOB. MeXaHU3MbI
(hepMeHTAaTHBHOTO KaTaiau3a. Y papHeHHe Muxasnrca-MeHTeH.

5. nexkTpoxumusi. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB

CunbHbIE U c1a0ble 3JCKTPOIUTHI: KOHCTAHTA U CTETICHb 6 4
JUCCOLMALNH, 3aBUCUMOCTb OT KOHIIEHTPALNH, TEMIIEPAaTypPHl,
IPUPOABI PACTBOPUTENSL. DIIEKTPOCTaTHUECKAsI TECOPUS CHIIBHBIX
anekTposntoB [lebas- Xrokkens.

OCOo0EHHOCTH TEPMOTUHAMUYECKUX CBOUCTB, KOI(DUITMESHTHI
AKTUBHOCTH, pacu€Thl aKTUBHOCTH U KO3 HUIMEHTa aKTUBHOCTH.
HepaBHoBecHbIE SBIICHUSI B paCTBOPaX AIICKTPOIUTOB.
ONEeKTPONPOBOIHOCTD AIEKTPOIUTOB: yeIbHasA, SKBUBAJICHTHAs,
MousipHad. [1oABMKHOCTh HOHOB, YKCIIa IEPEHOCA. 3aKOH
pazbasnenus OctBanpaa. DIEKTPOPOPETHUECKUHN U
petakcaluoOHHbIN 3 (HEKTHl TOPMOKEHUS B AJIEKTPOJIUTAX.
VYpasuenns Konbpayma, Onzarepa. D¢ dexrsr Buna u Jlebas-
danbkeHrareHa. AHOMaNbHas 3EKTPOIPOBOIHOCTE: HOHBI HzO”
u OH".

6. DJeKTpoaHBbIE MPOLIECCHI

PaBHOBecHBIE CBOIICTBA MeK(Da3HBIX 3apSHKEHHBIX YaCTHII. 6 6
ONEeKTPOXUMHUYECKOE PABHOBECHE U AJIEKTPOXUMHUUYECKUHN
noTeHIUa. MexaHu3M BO3ZHUKHOBEHMSI IBOMHOTO
3NIEKTPUIECKOTO CJI0S1 Ha TpaHulle pas3zesna ga3. YpaBHEeHHE
Hepncra. BonbTa-moreHnman u npobiema abCOTIOTHOTO CKavyKa
norernuana. J]C u anektpoansie noTeHMansl. Knaccudukammst
3JIEKTPO/IOB U TaJlbBaHMUYECKHX Lemneil. TepmoanHamuka
rajJbBaHMYECKHX 3JIEMEHTOB: IPUMEHEeHre ypaBHeHus | nboca-
I'ensMrombla s 3AeKTpoxuMuyeckux enei. Ilonspusyemsiii u
HETOJISPU3YEMBIN ITEKTPO/IBI.

OCHOBHBIE TUIIBI BJIEKTPOXUMUYECKUX LEeTeld. AKKYMYJISITOPHI.

7. KuHeTHKa 3JIEKTPOXMMHMYECKHX peaKkuui

Kuneruka anekTpogHbIx mporeccoB. [IToTHOCTE Toka Kak Mepa 2 2
CKOPOCTH JIEKTPOIHOTO TPOIIECCa; MOISIPH3AIHS IIEKTPOJIOB.
Cranuu 31eKTpOAHOro mpouecca. BeiBoa ypaBHeHus U1 TOKa B
TEOPUH 3aMEeUIEHHOTO pa3psaaa. Tok oOMeHa U nepeHanpsuKeHue.
MexaHu3mbl Maccornieperoca: 1uddysus, Murpanus u
KOHBEKIHs. Tpy OCHOBHBIX ypaBHEHHS TUPPY3HNOHHON KHHETHKH
W OO OJXO/ K pelieHuo ee 3ana4. [lonsarue
AIIEKTPOXUMHUUECKON KOPPO3HH, 3aIIUTA OT KOPPOIUH
000pyAOBaHHS XUMHUYECKUX POU3BOJCTB.

Hroro 34 34

4.2.Conepskanne NPaKTUYECKUX (CEMHUHAPCKNX) 3aHATHH
(uer)

4.3.Copep:xaHue J1a00paTOPHBIX 3aAHATHI




[lepBoe 3aHdATHE - BBOJIHOE, HHCTPYKTAX 110 TEXHUKE O€30MacHOCTH, 03HAKOMJICHHE C
npaBUIaMU paboTHL, ¢ prOopamu U o0opyaoBaHueM. Ha oCTambHBIX 3aHATHSAX KaXIbIi CTYACHT
BBITIOJTHSIET MHIMBUyaIbHO Ja00paTopHbIe pabOThl U3 MPUBEICHHOTO HUXKE MEPeUHs Mo rpaduky,
COCTaBJISIEMOMY €KETOJTHO.

K-Bo
Ne HaunmenoBanue K-Bo
Tema m1abopaTopHOTO 3aHATHS 4acoB
/| pasaena JUCIHUILTAHBI 4acoB
CPC
Cemectp Ne 3
Texanka Oe30macHOCTH W TIpaBHia pPabOTHI B
nabopatopuu.
1. Onpenenenue cpeiHeH TEIII0OEMKOCTH
I CTPOUTENHFHBIX MaTEPHAIOB METOJIOM CMEIIICHUS.
1 epBoe Haqato |, OrmpezienieHue yaeabHOW SHTAIBIUHE PACTBOPEHH 3 3
TEPMOAHHAMUKH. TBEPJIOTO BELICCTBA B KUIKOCTH.
Tepmoxumust 3. Onpenenenne TEMIOTH HEUTPAIN3aIlUH CHILHOM
KHCJIOTBI CHJIBHBIM OCHOBAHHEM.
4. OmnpeneneHue yAeIbHON SHTANBIINN
TUJpaTalyy BSOKYIIETO.
dyHaaMeHTAIBHOE 1.Onpenenenue TEPMOJANHAMHYECKUX
3 | YpaBHenue I'm60ca. | XapakTepUCTHUK peakuuu JUCcCOoaluu 4 4
XapakTepucTHYECKHE JIBYXI[BETHOT'O HHMKAaTOpa METHIJIOBOTO
yHkuun OPAaHKEBOIO
®a3oBble paBHOBeCHd | 1|.U3yueHue 3aBUCUMOCTH JlaBJIEHUS
5 B OJHOKOMIIOHEHTHBIX | HACBIIEHHBIX MapoB WHINBUIYaITbHBIX 4 4
cucreMax. JKHUIKOCTEH OT TEMIICPATYpPbL
l.IlocTpoeHne AauarpaMMbl COCTOSIHHSL JIByX-
®a3oBbIe pPAaBHOBECHH B P | fuarp ABYX”
KOMIIOHCHTHOM CHUCTEMBI C HCOIpaHU4YCHHOU
OMHapHBIX "
6 PacTBOPUMOCTBIO. 6 6
TPEeXKOMIOHEHTHBIX
2. TloctpoeHue  guarpaMMbl  IJIaBKOCTH
cucremMax -
OMHAPHOW CMECH BEUICCTB
1. Ompenenenue TEPMOTUHAMUICCKUX
XapaKTePUCTUK PEAKIMN MEXKY CATUIHIOBON
v Xumuyeckoe KUCIIOTOH M XJIOPHBIM JKEJIE30M. 4 4
paBHOBecHe 2.3yueHne paBHOBECHSI TOMOT'€HHOM PEaKIuK B
pacTBope.
OGmas 1.13yuenue 3aBUCUMOCTHU pPacTBOPUMOCTH
MaJIOPaCTBOPUMBIX BEIIECTB OT TEMIIEPATYPhI
XapaKTepUuCTHKA 20 p P 5 6 patyp
. Onpenenenue pacTBOPUMOCTH OypBI B BOJIE
8. | pacTBopoB. P p P P ’ 8 8
K DHTAIBIIUM PACTBOPEHUS U TEMIIEPATYPBI
0JTHTaTHBHBIE IUIaBJIeHHs OYpBL.
CBOMCTBA PACTBOPOB
HUTOI'O: 34 34
Cemectp Ne 4
1. I3yueHue KHHETUKU OMBUICHUS YTHIIAIIETaT!
1 OcHoBbl GOpMAJIBLHOM | TOTEHIIMOMETPUYECKUM METOOM. 4 4
KHUHETUKH 2. OnpeneneHrne KOHCTAHTBI CKOPOCTH U
SHEPIrUMY aKTUBAIIMU PEAKIIUN BTOPOTO MOPSIKS
1 KuHeTuka pacTBOpeHHs THIICA B BOJIE.
Kunernueckne
2. KuHeTHnka pacTBOpEHHUS OKCUIOB U
0CO0CHHOCTH
2 . KapOOHATOB B MUHEPAIbHBIX KUCIOTAX. 8 8
CJIO2KHBIX peakuuii. N
3. M3yueHue KHHETUKU B3aUMOICHCTBHS
denondranenna u menoun




IIpencraBiieHus: 0 Mexa;
HU3Me XUMUYEeCKO K-
3 | Hetuku. Kunernueckue 1. I3yduenne ckopoctu HoaupoOBaHUs alleTOHA 4 4
TeOPHUH.
Karanurnyeckue N
1. Kunernka KaTaTUTUYECKON peakiuu 0OMEH
4 | peakuuu | . 4 4
KOMILJIEKCA COJIM OPTraHUYECKON KHUCIOTHI
KATAJH3aTOPbI
1. M3yuenune 3aBUCUMOCTH yJI€IbHOMN
AJIEKTPONPOBOAHOCTU OT KOHIIEHTPALIMHI
ANEKTPOJIUTA.
2. VI3y4eHue 3aBUCUMOCTH 3KBUBaJICHTHON
JAEKTPOXHMHSI. AIIEKTPONPOBOAHOCTH OT KOHIIEHTPAIIH
5 | CBoiicTBa pacTBOpPOB porip p 4 4
AJIEKTPOJIUTA.
3JIEKTPOJINTOB
3.0npeaeneHne KOHCTAHThHI U CTEIICHU
JUCCOLIUAIINY CJIA00TO AICKTPOIIUTA
4. KoHyKTOMETpHUECKOE TUTPOBAHHE.
1. Onpenenenne IJIC anemenTa Skobu-
Januams.
2. OnpeienieHre MOTEHIUAIOB OTICIbHBIX
AJIEKTPOJIOB.
3. Uccaeposanue 3apucumoctu IJ(C
6 DJIeKTpPOAHbIE rabBaHNYECKHX IEMEHTOB OT TEMIEPATypLl | g 8
NMpoIecchl. pacyéT TepMOAMHAMUYCCKUX TTapaMETPOB.
4. Onpenenenue [1P manopacTBopuMBbIX
COEeIMHEHUI.
5. [Toctpoenue OyhepHO qUarpaMmbl U
onpezeneHue OyhepHol eMKOCTH.
6. Onpenenenue pH rugpaToobpazoBaHusl.
Kuneruka
JIEKTPOXUMHYECKUX
7 . 1. Onpenenenue HaNpsKEHUS PA3I0KESHUS 2 2
peakuui
HUTOI'O: 34 34

4.4. Conep:xaHue KypcoOBOI0 MPoeKTa/padoTsbl
BrImtotHeHIE KypCOBOTO MPOEKTa/pabO0ThI IO JUCITUTIINHE « DU3NYECKast XHMHUS
HE TIPETYCMOTPEHO yIeOHBIM TUTAHOM.
4.5. Conep:kaHue pacueTHO-Tpa)uuecKoro 3aJaHus,

UHIMBUIYAJTbHBIX TOMAIIHUX 3aJaHU I

Pacuetno-rpaduueckue 3aaHus 1 MHAUBUAYATbHBIC TOMAITHHUE 3aaHUS YYeOHBIM
[IJIAHOM HE MPEyCMOTPEHBI.



5. OHEHOYHbIE MATEPUAJIbI VIS TIPOBEJEHUA TEKYHIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTALIUU

5.1. Peanu3zannsa KkoMneTeHui

1. Komnerenmusa OIIK-1 Cnoco0eH HM3y4arh,

AHAJIN3UPOBATh, HCIIOJIB30BAThH

MCXaHHN3MBbI

XUMMYECKHUX  PEaKIUM,

INPOUCXOAAINHNX B TCXHOJOTHYCCKHUX

nponccCax M OKPVYXKAIOMEM MHPC, OCHOBBIBAJICH HA 3HAHHUAX O CTPOCHHUU

BCIICCTBA, IIPHUPOIC XMMHYECKOM CBSI3M M CBOMCTBaX Pa3JInNYHbIX KJIACCOB

XUMHWYCCKHUX 3JICMCHTOB, CO@I[HHCHHﬁ, BCIICCTB U MATCPHUAJIOB.

HanmenoBanue nnaukaropa
JOCTHXKCHHUA KOMIICTCHIIHN

HCHOJ’IBSyeMHe Cp€acTBa OUCHUBaHUA

OIIK-1.5

Hcnonb3yeT OCHOBHBIE 3aKOHBI U
COOTHOUICHHUS (buzugeckoi XUMUH
(XuMH4IecKoit TEPMOJUHAMUKH,
SIIEKTPOXUMHUHU, XHWMHUYECKOM KHUHETHUKH,
OCHOBBI (ha3oBBIX paBHOBECHIA u

MEePEX0/I0B), COCOObI X MPUMEHEHUS IS
pelIeHus TEOPETHYECKUX U TPUKIIATHBIX
3aza4

DK3aMeH, muddepeHnpoBaHHbII
BHITIOJTHEHWE W 3amuTa J1a00paToOpHBIX  paldor,
BBIIIOJIHEHUE JOMAIIHUX 33JaHUN - pelIeHHe 3ajad,
KOJIJIOKBHYMBI, TECTHPOBaHUE, COOECETOBaHHE.

3a4er,

2. Komnerenmus OIIK-2 Crioco0eH UCHOJIL30BaTh MAaTEMATHUECKHE, (hr3ndeckue,

dJI/I3I/IKO-XI/IMI/I‘IeCKI/I€, XUMHWYCCKHNC MCTOAbI JJI PCHICHUA 3a1a4

apodecCuoOHAITBHON AEATEILHOCTH.

HaumeHnoBanue HHAWKaTOopa
JOCTHKCHHSI KOMIICTCHIIMU

HCHOJ’IB?»yeMBIe CpeacTBa OLCHUBAHUA

OIIK-2.4
Hcnonszyer TEPMOJAVHAMUYECKHE
CIPaBOYHBIE  JAHHBIE W PE3yJbTaThl

(UBUKO-XUMHUYECKOTO OKCIIEPUMEHTA ISt
ONpENEICHUs] HaIpaBICHUS XUMHUYECKUX
peakiuii, NI BBIYMCICHUS PABHOBECHOTO
BBIXOJIa TPOAYKTOB, [UJIsl ONpEAeNeHUs
TEIVIOBBIX  3(Q(}EeKToB  peakiuil; s
ONpENEIeHUsI COCTaBa COCYIIECTBYIOIINUX
($a3 B IBYXKOMITOHEHTHBIX CHUCTEMax, IS
HaxXO0XJICHUS BOKHEUIITUX
AIEKTPOXUMUUYECKHUX BEIMYUH (AKTUBHOCTH,
MOHHOM CHWJIBI, CTENEHW U KOHCTAHTHI
JUCCOITMAITMU DJIEKTPOJIMTOB, AJIEKTPOTHBIX
MOTEHIINAJIOB, 2]1C raJbBaHUYECKUX
AJIEMEHTOB W Jp.), I ONpeaesIeHUs
KOHCTAHT CKOPOCTEeW XMMHMUYECKUX Peakuuid
Pa3ITUYHBIX TTOPSIAKOB u SHEPTUH
aKTUBAllMM W TPUMEHATH TOJYyYEHHbIE
pe3yIbTaThI JUTSt pereHus 3ama4
npoecCHOHALHON e TENLHOCTH.

DK3aMeH, g depeHInpOBaHHbBIN
BBITIOJIHEHHE W 3aluTa JIa0OpaTOpHBIX  padoT,
BBHITIOJTHEHHE JOMAITHUX 3aJaHUil - pelleHue 3ajaad,
KOJIJIOKBHYMBI, TECTHPOBaHUE, COOECETOBaHHE.

3a4er,




5.2. TunoBble KOHTPOJbHbIE 32JaHUA JIA IPOMEKYTOYHOH aTTeCTAllUN

5.2.1. IlepeyeHb KOHTPOJBLHBIX BONIPOCOB (TUIOBBIX 3aJaHNH) /IJIsl IPOBeAeHMSsI

oo

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

26.
27.

28

IK3aMEHa

OcHOBHbIE TEPMOJIMHAMUYECKUE TMOHSATHS U OonpeaeseHusa. TepMoInHaMuYecKie CUCTEMBI U
IIPOLIECCHI, TAPaMETPbl COCTOSIHUSI CUCTEMBI.

VYpaBHEHHE COCTOSHUS UICATbHBIX T'a30B, PeabHBIX Ta30B. BupuaibHble ypaBHEHUS
COCTOSIHUS. DKCTEHCUBHBIE U UHTEHCHUBHBIE CBOMCTBA.

[lepBoe Hauano TepMOJMHAMUKU. DKBUBAJIIEHTHOCTD TEIUIOTHI U pabOThl. BHyTpeHHsIs
SHEPTrUs U SHTAJbIINSL.

[TonsiTre o nmporeccax 0OpaTUMBIX U HEOOPATUMBIX, PABHOBECHBIX 1 HEPaBHOBECHBIX.
Temnora u paboTta paciIupeHus HICAIbHBIX Ta30B.

Tepmoxumus. TermoBsie 3QPEKTH XUMUYECKUX peakiuii. 3akoH ['ecca u clecTBUS U3 HETO.
3aBUCHMOCTH TETUIOBBIX 3PPEKTOB OT TemrepaTypsl. 3akoH Kupxrodda.

CymHocTb, pa3iandHble GOPMYITHPOBKUA U MATEMAaTUYECKOE BhIPAKEHHE BTOPOTo Havaa
TEPMOJIMHAMUKH. DHTPONHS KaK (DYHKIIHS COCTOSTHHUS.

Kpyrossie TepmMoarHaMuuecKre mporecchl Wi Hukibl. [IpeBparienue TermioTsl B paboTy B
terioBbIx MamuHax. Llukn Kapho.

MeTo/p1 pacueTa SHTPONUU I Pa3HBIX MPOIECCOB.

N30X0pHO-U30TEPMUYECKUI U U300apHO-U30TEPMUUECKUN TOTEHIIUAIIBI, KAK KPUTEPUU
HaIpaBJIeHUs MpoIecca.

XUMUYECKOE CPOJICTBO PEATUPYIOLIUX BELIECTB.

Crnoco0sI pacuera n300apHOTO U U30XOPHOTO MOTEHIIMATIOB P Pa3IUYHbBIX TEMIEpaTypax.
Meton Temxuna-IlIBapumana. YpaBuenus ['n06ca - I'enbmronbua.

CaotiicTBa xapakrepuctuyeckux Qynkuuii. Crioco6sl pacuera. COOTHOLICHHUS MEXKIY
OCHOBHBIMH T€PMOJINHAMHYECKUMHE () YHKITHSIMH.

TennoBas Teopema Hepucra. [Toctynar [Tnanka. CBoiicTBa BemecTB BOJIM3H a0OCOTOTHOTO
HYJIS.

XuMuyeckui moreHuan. Pacuer XuMHUECKOro NOTEHI[MaNa KOMIIOHEHTa B Ta3ax u
pacTBopax.

[TpencraBieHue o JIeTy4yecT U aKTUBHOCTHU BeecTB. KoappHuImeHT akTuBHOCTH.
3aBUCUMOCTb KOA(DPUIMEeHTa aKTUBHOCTH OT KOHI[EHTPAITUH.

[TaprmanbHble MOJBHBIE BETMYUHBI.

®dazoBble paBHOBecus Y cioBus ¢azoBoro paBHoBecus. [IpaBuiio ¢a3 ['n66ca. YpaBueHnue
Knaneiipona-Knay3uyca u ero npuMeHeHue K pa3InyHbIM (pa30BbIM PABHOBECHSIM.
OJHOKOMITOHEHTHBIE CUCTEMBI. J[MarpaMma COCTOSIHUS BOJIBI.

dazoBble nepexos! nepBoro poza. [lonsatue "dasza", "komnoHneHT", "He3aBUCUMBIi
komrmoHeHT", "crenenb cBoOoabl". [IpaBuiio ¢a3 ['nb6ca.

da30BbIe IEPEX0.1bI BTOPOro poaa. ®@azoBeie quarpaMmmsl. JluarpaMMbl COCTOSTHUS
OJIHOKOMIIOHEHTHBIX CHCTEM Ha NpUMEpE JruarpamMmbl COCTOSIHUS cephl. [IpuMenenune npasuna
¢a3 I'n66ca.

JlnarpamMmbl IUIaBKOCTHU ISl KOMITOHEHTOB HEOTPAHUYEHHO PACTBOPUMBIX B JKUJKOM H
TBEPJIOM COCTOSIHUAX. AHAJIU3 JMarpaMM ¢ IOMOIIbIo ipaBuia a3 ['mboca.

JnarpamMmbl cOCTOSTHUS ¢ 00pa30BaHNEM XUMHUYECKOTO COESAMHEHMS], MIIaBsIIErocs
KOHI'PYJHTHO.

JnarpamMmbl cCOCTOSTHUS C 00pa30BaHNEM XMMHUECKOTO COESIMHEHMS], MIIaBsIIEerocs
UHKOHTPYJHTHO.

PactBopuMocTh BemiecTB B xxuakoctu. Y paBHenue lpeaepa. Tépasie pactBopsl. TBepibie
pacTBOPBI ¢ HEOTPAaHHMUEHHO PACTBOPHUMBIMHM KOMIIOHEHTaMH B TBEpIOil (ase.

CucreMbl, OTpaHUYEHHO PACTBOPUMBIE B TBEPJIOM BUJIE.

TpexxomnoneHTHbIe cucteMsl. I padguueckoe BelpaxkeHue cocraBa. Tpeyronbauk ['nooca.
Tpeyronbauk Pozeboma.

PactBopsl. O6mmue onpenenenus. Ypasuenus ['ud6ca-/lrorema, Payms.



29. TepmonuHamMuka OMHAPHBIX pacTBOPOB. [lapunanbHble MOJIbHBIE BEIUYUHBI U UX 3HAUYEHUE B
TEPMOANHAMHKE PACTBOPOB.

30. 3aBUCUMOCTh PABHOBECHBIX CBOMCTB pAacTBOPOB OT XMMHUYECKOrO MOTEHLHAada M JPYrux
BennumH. YpaBHenue [ mo6oca-/{rorema.

31. Uneanbubie pactBophl. [lpeaenbHo pa3daBicHHBIE pacTBOpHl. YpaBHeHus Payns u [enpu.
PactBOopuMOCTS Ta30B.

32. KonnuraTtuBHble CBOMCTBa pacTBOpPOB. [loHIKEHHE TeMIlepaTypbl 3aMep3aHus U MOBBIIICHHUE
TEMIEPATypbl KUIIEHUS] pACTBOPOB.

33. OcMOC ¥ OCMOTHYECKOE TaBJICHUE.

34. OnpeneneHue MOJEKYISIPHOW Macchl U CTENEHH IUCCOLMAIMU PACTBOPEHHOTO BELIECTBA.
PacnipenenieHre  pacTBOpPEHHOro  BEIIECTBA  MEXAY  JABYMS  HECMEIIMBAIOLIUMUCS
pacTBOpUTENAMHU, KOAPDUIIUEHT pacipe/IeICHNUS.

35. DKcTpakiust W3 pacTBOpoB. PeanmbHble pacTBOpbl. llonokuTenbHBIE W OTpPHULIATENILHBIC
OTKJIOHEHHSI OT 3akoHa Payns. 3akoHOMEpHOCTH OOIIEro MaBjieHHs Mapa JIETY4YHUX CMecei.
3axonbl KonoBanoBa. CoBepILIEHHBIE U PETYJISIPHBIE PACTBOPHI.

36. CBoiicTBa JeTYyYMX HEOTPAHUYEHHO CMEIIUBAIOIINUXCS )KUKOCTEH

37. OrpanueHHO B3aUMHO PACTBOPHUMBIE KUIAKOCTH.

38. TepmoauHaMUYECKHE YCIOBUS XMMHUECKOTO paBHOBECHS. 3aKOH AeiicTBUs Macc. KoHCTaHThI
paBHOBECHS] XUMUYECKUX PEAKIUI U CITIOCOOBI UX BBHIPAYKEHUSI.

39. CBs3b MEXy KOHCTAaHTAMH PAaBHOBECHSL.

40. YpaBHEHHE U30TEPMBbI M HAIIPABICHUE XUMUIECKOMN PEaKIIHH.

41. T'eTeporeHHble XUMUYECKHE PABHOBECHSI.

42. Xummnaeckoe cpojactBo. CtanmaaptHas sueprus [ mb0ca.

43. Cmenienne xumuueckoro pasHosecus. [Ipunnun Jle-1llarenne.

44. BaustHue TeMIiepaTrypbl Ha KOHCTAHTY PaBHOBECHA. Y paBHEHHE U300apbl U U30XOPBIL.

45. Bnusaue nasienus, ypaBuenue [Tnanka. [Ipumepsl pacuera KOHCTaHT paBHOBECHS U COCTaBOB
PaBHOBECHBIX CMECEH.

IIpomexyToUYHAs aTTeCTAUMA B KOHIIE 3-TO CEMECTpa OCYIIECTBISIETCS B (popme
JK3aMeHa [I0CJIe M3y4eHUs pasfesioB JUCHUIUIMHBL  «Du3nyeckas XUMUA»,
OXBaTBIBAIOIIMX MEPBYIO YACTh — XUMHYECKYIO TEPMOJNHAMUKY .

[Ipu mnpoBeneHUMM HSK3aMeHa SK3aMEHALMOHHBIM OuWjeT, coAep)Kalui Tpu
TEOPETHYECKUX BOIMpOCa M OJIHY 3aJauy, BHIOMPAIOT CaMU CTYAEHTHl B CIy4ailHOM
NopsiiKe. BUJIeThl eXEeroHO YyTBEPKAAIOTCS Ha 3acefaHuu Kadeapsl. 11 moAroToBKU
CTYZIEHTY OTBOJWTCS BPEMS B MPEEax OJHOTO Yaca.

DK3aMeH ABISETCA 3HAYUMBIM OLIEHOYHBIM CPEACTBOM M PEIIAIOIIMM B UTOTOBOM
OTMETKE y4€OHBIX TIOCTH)KEHUHN CTYACHTA.

Tunoeoti éapuanm 3K3aMEHAYUOHHO20 OUIema ¢ 3-omM cemecmpe

BEJITOPOJICKMI I'OCY IAPCTBEHHBIN TEXHOJIOTMYECKUIA
YHUBEPCUTET um. B.I. IllyxoBa
Kadenpa reoperrueckoil u NpuKIaJHON XUMUH
Huciunnuna: Ouznyeckas XuMus

Hanpasnenue: 18.03.02 — Duepro- u pecypcocOeperaromiye mporecchl B XMMUYECKON TEXHOIOTHH,

He(PTEXUMHUH U OMOTEXHOJIOTHH
IMpodms: 18.03.02-01

3K3AMEHAIIMOHHBIN BUJIET Ne
1. Pacuer sHTponHH B IpOIIECCe HarPEBaHUs BELIECTBA U €ro (ha30BBIX Mepexoax.



2. YpaBHEHHE M30TEPMbl XUMHUECKOU peakiuu. [IpuBeante BoIpakeHNEe KOHCTAHTHI PAaBHOBECHUS
yepe3 napuualibHble paBHOBECHBIE JaBieHus i peakiuu 3H, + Ny = NH3, Haxoasmelics B
COCTOSIHMH PaBHOBECHSI.

3. PactBopuMOCTB TBEpABIX TEI B KUIAKOCTH. AHanu3 ypaBHenus [penepa..

4. Ornpenenurte AaBJICHHE HACBHIIICHHOTO Tapa pacTBopa, coaepykamero 68,4 r caxapa B 1000
BozbI ipu 100° C.

OnoOpeno Ha 3acegaHuu Kadeapsl « » 20 1. IIpotokos Ne

3aB. kadenpoit B.U. I1aBnenko

IlpomexyTounasi arrecralmusi B KOHIE 4-ro cemecTpa ocymiecTBisiercs B (Gopme
au¢¢epeHIMPOBAHHOIO 3a4eTa I0CIC W3YYCHHs DPa3JelioB JUCHMIUIMHBL «DHU3ndyeckas XUMHS,
OXBAaTHIBAIOIINX BTOPYIO YaCTh IUCHUIUIMHBI — XUMHUYECKYI0 KHHETHUKY U KaTajH3, JJICKTPOXUMHIO,
KUHETUKY DJICKTPOXHUMUYECKUX TPOLIECCOB.

IIpu npoepeHnn aud(HEPEHIUPOBAHHOIO 3a4yeTa 3aYCTHBIA OWJIET, COJACpIKAIIUA TpH
TEOPETUYECKUX BOIpOCa M 3ajaya, BbIOMpAIOT CcaMU CTYAEHTHI B Cly4yailHOM nopsake. buiers
©KErOIHO YTBEPIKAAIOTCS Ha 3acenaHuu Kadeapsl. sl MOATOTOBKU CTYISHTY OTBOAUTCS BpEMs B
npenenax 45-60 muH.

4 cemectp, 1M pepeHINPOBAHHBII 3a4eT
Teopeanecmle BOIIPOCHI

1. OcHoBHble mTOHATHUA (QopManbHOW KHUHETHUKU. CKOPOCTb XHUMHUYECKOH peakLHuu.
KoncranTa
CKOPOCTH. 3aKOH JIEHCTBYIOIIUX Macc. MOJEKyJISIpHOCTD U MOPSAJOK PEAKIUH.
2. OJHOCTOPOHHME PEaKLUU HYJIEBOT0, IEPBOI0, BTOPOT0 U TPEThero nopsaka. OCHOBHbIE
IIPEJICTaBJICHUS U ypaBHEHUs. BbIBOJ 1 aHAIN3 OCHOBHBIX YpaBHEHUM.
3. CriocoObl onpeenieHns NopsiAKa peaKiiH.
4. OgHOCTOpOHHME MapaulebHbIE PeaKuy ePBOro NopsaKa. BeIBOJ 1 aHaINM3 OCHOBHBIX

YpaBHEHUM.
5. OOHOCTOpPOHHME HOCJIENOBaTENbHbIE peakuuu. Jlumurupyromas crajgus. OcHoBHbIE
YpaBHEHUS.

6. JIByxcroponnue peakiuu. OCHOBHBIC IIOHSATHS ¥ YPaBHCHHUS

7. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakiMu OT TemrepaTypbl. AHanu3 ypaBHeHHH Bant-

l'odda u Appennyca. Dueprusi akTHBAIIMH, METOIbI ONPE/ICICHHS SHEPTHU aKTHBAIIUH

MPEIIKCIOHEHITNAIEHOTO MHOKHTEIS.

Teopust akTUBHBIX COYAApEHUH, HCTOIKOBAaHUE SHEPTUH aKTUBALMU U CTEPUUECKOTO (aKkTopa.

9. Teopwus coymapeHuii B MpUMEHEHUHN K MOHOMOJIEKYJISIpHBIM peakiusiM. Cxema JInHeMaHa 1 ee 3HAaUCHUE.

10. Teopwus nepexoTHOTO COCTOSHUS. AKTUBUPOBAHHBIA KOMITIEKC. DHTPOIUS U JHTAIIBITHSI AKTUBAIIHH.

11. OcHOBHOE ypaBHEHHE B TEOPHH AKTUBHPOBAHHOIO KOMIUIeKca. COOTHOLIEHUSI MEXAY "ONBITHOR" 1
"MCTUHHOMN" SHEPTUH aKTUBALUH.

12. Teopust akTHBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHUH K MOHOMOJICKYJISIPHBIM peakmusiM. O0nacTb
MPUMEHUMOCTH TOJIyYSHHBIX COOTHOIIeHUH. OObsiCHeHNE "TOBBIIICHHBIX " 1 ""3aHKEHHBIX" 3HAUCHUN
MPEIIKCIOHEHIINAIEHOTO MHOYKHTEISL.

13. bumMonekynsipHble peakiyu. Teoprsi aKTHBHPOBAHHOTO KOMIUIEKCA B TPUMEHEHUH K OMMOJIEKYISIPHBIM
peakusaM pa3IUdHOTO THIIA.

14. OcobeHHOCTH TeTepOTreHHBIX TpotieccoB. uddy3nonnas craaus.

15. BriusiHME BHEITHUX TTapaMeTPOB HA CKOPOCTh T€TEPOTCHHBIX MPOIIECCOB.

16. KuneTtnka pacTBOPEHUS M KPUCTALTA3AIINH.

17. TlousiTne 0 KaraiW3e W KaTanu3aropax. BidsHHE KaTajau3aTOpOB HAa KHHETHYECKHE IapamMeTphl
XUMHUYECKUX PEAKIHI.

18. 'omorenHsIii katannu3. KHCI0THO-OCHOBHOI KaTanus.

©



19. Knaccupukanust — peakimii  KHCIOTHO-OCHOBHOTO — THra. KHHETHKA ©  MEXaHH3M  peaKIuii
crienu(UUecKoro KHUCJIOTHOTO Karanu3a. KHHETHKa M MeXaHW3M peakluil oO0Iero KHCIOTHOTO
KaTanm3a. ABTOKaTalu3.

20. T'ereporennsiii katanu3. OnpeeneHre CKOPOCTH FETEPOreHHON KaTaIUTHYECKOH peakuuu. YaenbHas
aKTHBHOCTD. SIBIICHNS OTPaBICHHS KaTaJIH3aTOPOB.

21. AKTHBHOCTb M CEJICKTUBHOCTH KaTaJn3aTOpPOB. AKTHBHbIE IIEHTPbI TETEPOTEHHBIX KATAIN3aTOPOB.

22. Posp afacopOuyH B KHHETHKE TETEPOTCHHBIX KATATUTHYECKHUX Peakinii. MeTaluibl Kak KaTali3aToOpBbL.

23. Teopwus mynpTuiuieToB bananauaa. O6nacTh IPUMEHEHHUS TEOPUH MYJIBTUILICTOB.

24. Teopus akTuBHBIX ancambieir KoGoszesa.

25. ®epmenTtaruBHbIA KaTanu3. OOIIMe CBeeHNI 0 KMHETHKE U MEXaHU3Max (hepPMEHTATHUBHBIX PEaKIlHii.
CybcrpaTHas cnenu(puIHOCTh PepMEHTOB. AKTHUBHBIC H aJICOPOLIMOHHBIC ICHTPBI (PEPMEHTOB.

26. Mexanu3mbl pepMEHTATHBHOTO KaTanu3a. Y paBHeHre Muxasica-MeHTeH.

27. DNEeKTpOCTaTUYECKasi TEOPHS CHIIBHBIX AIIEKTPOIUTOB [[ebast- XroKKers.

28. DNEeKTPONPOBOJAHOCTh  PACTBOPOB  JJEKTPOJNMTOB.  YJelbHAas W DKBUBaJCHTHAs
3JIEKTPOIPOBOJHOCTb.

29. TlogBUKHOCTH MOHOB. 3aBUCUMOCTb OT paJlyca, IPUPOJIbI FTEKTPOIIUTA.

30. DnekTpodopeTHIECKH U pelakcallnOHHBINA Y3PPEKTH TOPMOKCHHUS.

31. DnexTpoanbie mporecchl. MexaHn3M BO3HUKHOBEHHS CKadyKa MOTEHIIMala Ha TPaHMIIe pas/iena
nByX (a3. DnexTponHbid noTeHIMaN. Y paBHeHne HepHcra.

32. PaBHOBecHBIE CBOMCTBA MEK(DA3HBIX 3apPSDKEHHBIX YACTUIL DJIEKTPOXMMHUYECKOE PABHOBECHE U
ANEKTPOXUMHYECKUH MTOTSHITHAI.

33. MexaHu3M BO3HMKHOBEHHS ABOWHOTO 3JIEKTPHYECKOTO CIIOS Ha IPaHMIle pasziena (as.

34. Ypasuenue Hepucra. Bombra-nioreHnuan u mpobiieMa aOCOMIOTHOrO ckauka norteHnuana. DJC u
3eKTpoHbIe noTeHmanbl. Kinaccudukanus 31eKTpoaoB. DNEKTPoAbl IEPBOTO U BTOPOIO poja.
DnektpoaHsle peakuuu. Y paBHenue HepHcera.

35. Knaccudukanust smekrponoB. [a3oBble M penj/oKC SIEKTPOIBL. DIIEKTPOAHBIC PEaKIUH.
Ypasuenue HepHucra.

36. lanpBanmueckue osnemMeHTol W 1enu. Knaccudukanums. Cxemsl 3anucu. CymmapHbIe
3JIEKTPOJHBIE peakuu. Y paBHeHue HepHera.

37. TepmouHaMUKA TATbBAHUYECKUX CUCTEM.

38. Ilonspusarus 3JeKTPOJOB, €€ BUAbI: KOHIICHTPAIIMOHHAS, XUMUYECKAasl.

39. 3aBUCUMOCTh JHEPTUU AKTHBAIIMM W CKOPOCTH JJICKTPOJHBIX MPOIECCOB OT IOTCHIHAA.
VYpaBuenue Tadens.

40. DNEeKTPOXUMHUYECKUE UCTOYHHKHU TOKA. AKKYMYIISTOPHI.

41. OCHOBBI 2NIEKTPOXUMHUYECKON KOPPO3UH.

[MpakTnyeckue 3axaHus

1. Tlepuon noxymnpeBpalleHHs BELIeCTBA B peakuu nepsoro nopsaka npu 323 K cocrasnser 100
MuH, a ipu 353 K — 15 munyt. Beruncnure temnepaTypHblil KOOQGUIUEHT CKOPOCTU ITON PEeaKIUH.
2. Omnpenenute nopsaaok peakuun 2CO = CO;z+ C, ecniu B oHOM ciydae 3a 30 MUH. 1aBJIeHHE
YMEHBIIUIOCH C 1,049:10° 10 0,924-10° [1a, a B JIPYTOM ClIydae 3a TOT K€ MIPOMEKYTOK BPEMEHU — C
0,714-10° 50 0,624-10° Ia.

3. Koncranta ckopoctu HekoTopod peakmuu meporo mopsaka mpu 300K pasra 0,008 MHH .
Omnpenenure, CKOJIBKO MIPOLEHTOB UCXOJHOTO BELLIECTBA pa3IoKuTcs 3a 1,5 Jaca.

4. bumonekynspHas peakuus, g kotopod Ca = Cp, mporekaer 3a 10 muH Ha 25%. Ckonbko
BpPEMEHHU HEOOXO0MMO, YTOOBI peakius npouuia Ha 50% mnpu Toil ke TeMieparype.

5. CocraBbTe raJibBAHUYECKUHN JIEMEHT B KOTOPOM IPOTEKAET CIAEAYIOLasi XUMUYECKasi peaKIus

2Fe® + Sn®* = 2Fe®" + Sn**.

IIpuBenute ypaBHenune HepHera i pacuera 3/]C 1aHHOTO raibBaHUYECKOIO AJIEMEHTA.

6. Borurcnuth TemnoBoii 3¢ (GeKT peakiiuu, MpoTeKaroIlel B TaIbBAHUYECKOM dJIEMEHTE

Zn | ZnSO, || CnSOy | Cu, eciu DAC uenu npu 18 °C pasua 1,16B, temneparypHbiii kKodpduiment
dE/dT =-0,00043.

7. Paccuuraiite TemnoBoii 3¢ (HeKT XUMHUYECKON peaKkIuu

2105 + 2H"+5H,0, = I, + 6H,0 + 50, eciu 3Ta peakius IpPOTEeKAaeT B raJlbBAHUUECKOM 3JIEMEHTE NTPU



298K , a Bemmunna DJ]C pasna 0,513 B, dE/AT =0,00067 B/rpax.
8. DKBUBAJICHTHAS 3JIEKTPOIPOBOJIHOCTH BOJHOTO pacTBOPA XJIOPH/IA Kaaust TP OECKOHECUHOM

pazBenenmn u 25°C Ao, =149,8 om™cm’Monb-3xkB ™. Uncno neperoca mona Cl t = 0,49.

BEIYHCINTE KBUBANIEHTHBIE SIIEKTPOIIPOBOHOCTH IIPH GecKoHeuHOM passeeHny nonos Cl' u K' u
CPaBHHTE HX CO CIPABOYHBIMU 3HAYEHHAMHU. BrranciuTe uncio nepenoca nonos K.

0. B cocyn mist u3aMepeHust 37eKTPONPOBOTHOCTH MTOMEIIEHBI TIATUHOBBIC AJIEKTPOABI B (hopme
TUCKOB auameTpoM 1,3 cMm, paccTostHue Mexay aiekTpoaamu 1,7 cm. Cocya 3amonHeH 0,05 mMomib/n
pactBopom NaNQOj;. Ilpu nanpsoxkennu 0,5 B uepe3 naHHBIN pacTBOp MPOTEKAECT MEPEMEHHBIA TOK
1,85 mA. HaliguTe yneapHyI0 U SKBUBAJICHTHYIO 3JIEKTpOIpoBoiHOCTL pacTBopa NaNOs.

10.  Paccuwmraiite skBuBaneHTHYIO 3iekTporpoBogHoctk 0,001 N pacrBopa LIiCl u cpaBHuTE C
OIBITHOI BeaMuMHON 96,6 oM cM’ MOIB-9KB . DKBHBAICHTHBIC anektponpoBogHoctu 0,001 N
paCTBOS)OB LiNO3;, NaNOsz, NaCl mnpu 291 K paBubl  cootBercTBeHHO 92,9; 102,9; 106,5

oM *eM? MoITb -3KB .

Tunoeou eapuanm 3auemnozo ounema 6 4-om cemecmpe

BEJICOPOJICKMI T'OCYJIAPCTBEHHBI TEXHOJIOI MYECKUIA
YHUBEPCUTET um. B.I'. lllyxosa
Kadenpa teoperrueckoil 1 NpUKIaIHON XUMUH
JucuuimmHa: Ouznyeckas XUuMUs
Hanpasnenue: 18.03.02 — DHepro- u pecypcocdeperaroiine mporecchl B XHMHUECKON TEXHOJIOTHH,
He()TEXVUMHH U OMOTEXHOJIOTHH

[Tpoduns: 18.03.02-01

3AYETHBIN BUJIET Ne

1. OpHOCTOpOHHME peakIMM IepBOro Mnopsaka. BbIBog W aHanmM3 OCHOBHBIX YpaBHEHHI.
[Ipumepsl.

2. Knaccudukamms oOpaTuMbIX JIEKTPOIOB. DICKTPOABI IEPBOTO U BTOPOTO poaa. DIEKTPOTHBIC
peakuuu. YpasHenue HepHera.

3. DNeKTpONmpOBOAHOCTH  PACTBOPOB  JJEKTPONMTOB.  YJelnbHAas W DKBUBaJCHTHAs
AJIEKTPONPOBOAHOCTD, UX CBSI3b.

4. KoHcTaHTa CKOpPOCTH HEKOTOpOH peakiuu nepsoro nopsaka npu 300K pasna 0,008 MHH .

OrmpenenuTe, CKOIBKO MPOIIEHTOB NCXOIHOTO BEIIECTBA Pa3IoKUTCs 3a 1,5 vaca.

OnoOpeno Ha 3acegaHnu Kadeapsl « » 20 r. IIporokomn Ne

3aB. kadenpoit B.W. [TaBnenko

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHUAJIOB
JJIAL 3ALIUTHI KYPCOBOI'0 MPOEKTa/ KYpCcoBOil padoThI

BrlinonHenne KypcoBOro npoekTa/paboTsl 1o Aucuuiuinie «dusnyeckas XuMus»
HE MIPETYCMOTPEHO YUE€OHBIM TUIAHOM.

5.3. TunoBbIie KOHTPOJIbHBIE 3aaHUs (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

Texkymuii KOHTPOJIb OCYIIECTBIISIETCS B TEUEHHE CEMECTPOB B (hopMe 3alluThl
Ja00paTopHbIX palboT, pelIeHUs] JOMAIIHUX 3a]ad, 3alluThl KOJUIOKBUYMOB, KOTOpBIE



BKJIIOYAIOT CJlady TEOPETUYECKOr0 MaTepuallia M pelleHHe 3afad M0 Kaxaou TeMme.
Texymuii KOHTPOJIb U3yYEHHSI TEOPETUYECKOI0 MaTrepraia BO3MOXKEH C MCIIOJIb30BaHHEM
TECTUPOBAHUSI.

BrlnoniHeHHe KOHTPOJBHBIX padOT MO AucHUIUIMHE «®Pu3nueckass XUMHUS» HE
IPEeIyCMOTPEHO YUYEOHBIM IJIAHOM.

Bonpochl 151 3amMTHI J1a00PATOPHBIX PadOT TMPUBEICHH B KOHIE KaxAOH
nabopaTopHOil paboThl B pasnmene «Bompockl mjis caMONMOATOTOBKM W 3aJadd IS
camocTosTeNnbHOro pemeHus» [MyxaueBa B.J[. ®usmueckas xumusi: 1a00paTOpPHBIM
npakTukyMm. Yacte 1: yue6. mocobue / B.JI. MyxaueBa. — benropon: Usn-so BI'TY,
2021.—- 136 c.

MyxaueBa B./l., [lomyskroBa B.A. ®usnyeckas Xumus: J1aDOpaTOPHBIA MPAKTUKYM.
Yacte Il: yue6. mocobue / B.JI. MyxaueBa, B.A. [lomyskroBa. — benropoa: M3a-Bo
BI'TY, 2021.— 115 c.].
Jlns1 3amuThl 1a60paTopHOM paboThl HEOOXOAUMO:
a) BBIIOJHUTH SKCIEPUMEHTAJIbHYIO YacTb pPaOOTHI, MPOU3BECTH 0O0pPabOTKY
PE3yJIbTaTOB B COOTBETCTBUH C TPEOOBAaHUSIMU, IPUBEICHHBIMU B JAOOPATOPHOM
PAKTUKYME;
0) MOArOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U PEIINUTh 3aJauH.

Pemenue noMamHuX 3agad sIBISIETCS YAacThbIO MOJATOTOBKU K Cllaye MPAKTHUECKON

YaCTU KOJUTOKBUYMOB.

Bonpocs! 1151 3aliUThI J1a00paTOPHBIX padoT (mpuMmep 1 —s1adboparopHast
padoTa 1o TepMOXuMUM)

1. B xakom cootHomennu Haxoastces AU u AH xumuyeckoit peakuuu? B kaxkom
Cily4ae MOKHO IpeHeOpedb pasHUIICH MEXTy STUMH BEJIMUNHAMU?

2. Kak paccunraTh TemioTy U paboTy pacliupeHus UeadbHbIX Ta30B B H30XOPHOM
1 n300apHOM Mpoleccax?

3. Uro Takoe TeEIIOEMKOCTh cucTeMbl? Kak TemIoeMKOCTh 3aBHCHT OT
TEMIIEPATYPHI?

4. VI3MeHUTCST M  DHTAIBIUS W BHYTPEHHSIE  DHEPTUsl U30JIMPOBAHHOM
CUCTEMBI, €CIM B  CHCTEME TMpOWAET peakuus CropaHus BOJOPOAA C
00pa3oBaHHEM BOJIbI?

5. SBasercs nm Teruota QyHKIHMEH mepexona B m3o0apHoM mporecce?  OTBer

HOSICHUTE.

[IpuBenute hopMyIMPOBKH EPBOTO HAUaIa TEPMOJUHAMUKH.

OOBsiCHUTE OCHOBHOE OTIIMYME TepMoMeTpa bekmaHa 0T 0OBIYHBIX TEPMOMETPOB.

8. KakoBbl (opmbl mepenayn 3HEPTruu OT OJIHOM CHUCTEMBI K JPYrod, 4eM OHH
OTJINYAIOTCA?

9. B dem cocTouT paznuune SKCTCHCUBHBIX U MHTEHCUBHBIX BenmuuH? [IpuBenure
pUMEPBI BEJTUYMH KaXKJIOH TPYIIIIHI.

10. O6bsacHuUTE, MOYEMY [ JTFOOOH TEPMOAMHAMUYECKON CUCTEMBI ¢, >C,, .

~N o

3amavu 1J19 JOMAILIHEr0 pelieHus (Ipumep)

1. Uepes  HarpeBarenb, NMOTPYKEHHBIA B KaJOPUMETP, B TEYEHHUE 5 MUH
nponyckanu Tok cuimoit 1,0 A u  HanpsbkenueM 4 B.  Temmeparypa



KalopuMeTpuyeckor cucrtembl mnoBbicuiack Ha 0,5°C. KakoBa cymmapHas
TEMJI0EMKOCTh KaJJOPUMETPUUECKON CUCTEMbI?

2. 3aBUCUMOCTb UCTMHHOW MOJIAPHOM TEIJIOEMKOCTH BOJISIHOTO Tapa OT TeMIIepaTypbl
BBIPA)KAETCS YPABHEHUEM:

C, = 28,83 + 13,74-10°T JIx/(monb-K).

Kakoe komm4yecTBO TENIOTHI BeLAEIUTCS IpU oxnaxaeHuu 90 r mapa ot 150 no
100 °C npu mocrostHEOM nasaernu 1,013-10° ITa?
3. Kommuara mMeer rmromams 20 M° BbICOTY 4 M. Kakoe KOIM4eCTBO TEIIOTHI
nmoTpeOyeTcsi, 9TOOBI HArpeTh BO3ayX B 3ToM kKomHate oT 10 mo 20°C mpu momHOU
TEPMOU3OJISILINM, €CITU JJIA a30Ta U KUCIOPOJa UICTHHHAS MOJIIPHAs TEIJIOEMKOCTb

C,=27,19 +4,18-10"°T Jlx/monp- K?

4. YaliHuK, coepKallui 1 Kr KUIISIIEeH BOABI, HArpeBaOT [0 IIOJIHOTO UCIAPEHUS
npu  HOpMalibHOM jaBiieHuu. Omnpenenure padoty W, temnory Q, u3MeHeHUs
BHYTPEHHEHN 3HEPIUU U SHTAJBIIMU JUISL 3TOTO Ipolecca. MosbHas TEIIOTa UCIIApEHUs
BojbI 40,6 K,[[)K-Mom{l.

5. Tpu wMons uWIOEAIBHOTO OJHOATOMHOTO rasza, Haxoggmerocs npu 73 =350 K
u Py =15 arMm., oOpaTuMO U aanabaTUYECKH paclIUpSIOTCA 10 naBieHus P, = 1 atm.
PaccuuTaiiTe KOHEUHBIE TEMIEPATYPY U OOBEM, a TAKKE COBEpPLIEHHYIO padoTy U
M3MEHEHUE BHYTPEHHEW SHEPrUU W SHTAIBIIHUU B 3TOM IPOLECCE.

CobecenoBanue. I[Ipeamnonaraer onmpoc CTYJIEHTOB Ha KaXKJIOM JIaDOpaTOpPHOM
3aHATHH, C I1EJIbI0 3aKpeIUIeHUs Marepuana, KOHTPOJA TOJYyYeHHBIX 3HAHUUA U
BBISIBJICHUS CITA0BIX MECT B YCBOCHHMH U MIOHUMAHUU MaTepHuaa.

5.4. Onucanue KPUTECPHUEB OLICHUBAHUA KOMIIETEHIUHA U MIKAaJbl OLleHUBAHUS

[Ipu mpomexyTOYHOU aTTecTanuu B GopMe dk3aMeHa U TudPpepeHIpOBaHHOTO
3ayeTa MCIIOJIb3YEeTCs CIEAYIONas IIKaia OllEHUBAaHUA: 2 — HEYAOBIETBOPUTENIBHO, 3 —
YAOBIETBOPUTEIBHO, 4 — XOpOLIO, 5 — OTIUYHO.

Kpurepusimu oneHnBaHus JOCTUKEHNUN ITOKA3aTENIEH SBISIOTCS:

IToka3arens Kpurepuit onenuBanus
OLICHUBAHHUS
pe3ynbpTaTa 00ydeHus
IO TUCIUILINHE

3HaHUS 3HaHHE TEPMHUHOB, ONIPENEICHUM, TOHITHH
3HaHHe OCHOBHBIX 3aKOHOB (DM3MUYECKON XUMUU
O06BeM OCBOCHHOT'O MaTepuaa

Ilos1HOTa OTBETOB HAa BOIPOCHI

YeTKOCTh U3J10°KEHNS] M HHTEPIIPETAUY 3HAHUN

YMmenusa B
YMeHue NpPUMEHSTh OCHOBHBIE 3aKOHBI W COOTHOIICHHS (QHU3UYECKON

XUMHUHM  (XUMUYECKOM TEpMOAMHAMMKH, OJJIEKTPOXUMHUHU, XUMHUYECKOU
KUHETHKH, OCHOBBI ()a30BBIX PABHOBECHM M TEPEXOJOB) AJS PELICHHS
TEOPETUYECKUX U NMPUKIIATHBIX 3a/1a4

YMmenue MNPOBOAUTL JDKCICPUMCHTBI IO H3YYCHUIO (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX




CBOMCTB WHIAWBUAYAJIbHBIX BEIIECCTB, MHOT'OKOMIIOHCHTHBIX CUCTEM

YMeHHe HCMoab30BaTh TEPMOAMHAMUYECKUE CIIPABOYHbIC JaHHBIE W
pe3ynbTaThl  (U3UKO-XUMHYECKOTO JKCHEPUMEHTa JJsl  ONpeleleHUs
HalpaBJeHUs XHWMHUYECKUX PpEaKIUH, sl BBIUUCICHUS PABHOBECHOTO
BBIXOJa MPOAYKTOB, AJISl ONPEEICHUs TEIIOBbIX 2PPEKTOB peakiuii; as
OTpe/eNICHUs] COCTaBa COCYIIECTBYIOMUX (a3 B JABYXKOMIIOHEHTHBIX
CHCTEMax.

YMeHue ucnonb3oBaTh TEPMOJUHAMUYECKHE CIIPABOYHBIE JAHHbIE U
pe3yabTaThl PU3MKO-XUMHUYECKOT0 SKCIIEPUMEHTA JIJIsl HAXOXKIEHUS
BAKHEHIINX 3JIEKTPOXUMUUECKUX BEIMYUH (aKTUBHOCTH, HIOHHOW CHUJIBI,
CTEINEHU U KOHCTAHThI IUCCOLMALIUN HJICKTPOJIUTOB, JEKTPOIHBIX
noreHuuanos, J/]C rabBaHUYECKUX JIEMEHTOB U Jp.), U1 ONPECIICHUS
KOHCTaHT CKOPOCTEH XMMUYECKUX PEaKUi pa3InyHbIX NOPSAAKOB U
SHEPrUM aKTUBAIUH.

YMeHue nNporHo3upoBaTh NOTEHIUAIBHYIO BO3MOKHOCTh Pean3alii TON
WJIM MTHOM XMMHYECKON MU JJIEKTPOXUMHUYECKON PEAKLUU B JAHHBIX
YCIIOBUSIX.

YMmenue NPUMCHATL Pa3JINYHbBIC METOJUKHW YCTAHOBJICHHUA KHHCTHYCCKHUX
SaKOHOMepHOCTCﬁ IIPOTCKAHUA (1)I/IBI/IKO-XI/IMI/I‘IGCKI/IX IIpoucCCoOB

YMmenue IMPUMCHATH PE3YJIbTAaThI (I)I/IBI/IKO-XI/IMI/I‘-ICCKOFO OKCIICPUMCHTA JIA
PCUICHUA 3a/1a4 HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH.

HaBbikn

BJ'Ia,I[eTL HaBbIKaMH IIPUMCHCHUS OCHOBHBIX OKCIICPUMCHTAJIbHBIX MCTOA0B
HUCCICIOBaHUA (1)H31/IKO-XI/IMI/I'-I€CKI/IX CBOICTB BC€HOICCTB, a4 TAKKEC
TCOPCTUYCCKHUX 3aKOHOB q)HSquCKOﬁ XUMHUHU K PCHICHHUIO IIPAKTUYCCKUX
BOITPOCOB XUMHYECKON TEXHOJIOTHU

Bnagers wmetomamm  00paboOTKM — pe3ysibTaToB, MpUEMaMH  IOUCKa
HEOOXOJIMMBIX JTaHHBIX C HCIIONB30BAaHHEM OMOIMOTEYHBIX M VIHTEpHET-
pecypcoB

Brnaners meTomamu paboThl Ha OCHOBHBIX (DU3UKO-XUMHYECKUX MPUOOpax u
IPAKTUYECKMMH HABBIKAMU CaMOCTOSTEJIBHOTO IMPOBEACHUS XMMUYECKOIO
SKCIIEPUMEHTA.

OHCHKa IpernogaBaTCjICM BBICTABJIACTCSA HMHTCIPAJIBHO IIO BCCM IIOKA3aTCIIAM

KPUTEPHUSIM OIIECHUBAHMUSI.
Ornenka c(hopMHUPOBAHHOCTH KOMITETCHITUH T10 TIOKa3aTeI0 _3HAHUS.

Kputepuit YpoBeHb OCBOCHMSI U OLICHKA
2 3 4 5
3HaHue He 3HaeT TepMHHOB |  3HAET TEPMUHBI U 3HaeT TEpMUHBI U 3HaeT TEpMUHBI U
TEPMHHOB, U ONpeAeIeHUN ONpENEIICHHUS, HO OIIpeNEICHUS ONpeAeTICHNS, MOXKET
OIIpEIETICHNH, JIOITyCKaeT KOPPEKTHO
MOHATHUH HETOYHOCTH chopMyIHPOBATH UX
(hopmyTHpOBOK CaMOCTOSITENBHO
3HaHHe He 3Haet ocHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE TBepno 3HaeT
OCHOBHBIX 3aKOHBI PU3UYECKON | 3aKOHBI (GPU3MUYECKOM | 3aKOHBI (PU3NUECKOH | OCHOBHBIE 3aKOHBI
3aKOHOB XUMHH XUMHH, HO XUMUU, YMEET (u3nvecKoi XuMuH,
(1)I/I3I/IquKOI71 JOIyCKaeT IIPUMCHSTDH B yMmeeT NpPHUMCHATH B
XUMHUHU HETOYHOCTHU B peICHUH peuicHuu
q)OpMyHHpOBKaX u MNPaKTUYCCKUX MMPAKTUYCCKUX 3adav
00BSICHCHUH 3aja4, NoIrycKas
HEKOTOPbIE
HETOYHOCTU
O6bpem He 3naer 3HaeT TOIbKO 3HaeT MaTepuan OOnazaet TBEpABIM U
OCBOEHHOTO 3HAYUTENbHON OCHOBHOM JUCITUTITAHBI B MOJTHBIM 3HAaHUEM
MaTepuana 4acTU MaTepuana Marepuanl JIOCTaTOYHOM MaTepuana
JUCHHUILINHBI JUCIHHMIIIIMHBI, HE 00BeMe JUCIHHIIIINHBI,
YCBOMJI €T0 JIeTaJIe! BJIJIEET




JIOITIOJIHUTCIIbHBIMH

3HAHUSIMU
TlonnoTa otBeToB| He maeT oTBETHI Ha JlaeT HemoJIHbIC Haet oTBeTHI Ha Jlaet nomnHele,
Ha BOIIPOCHI OOJBIIMTHCTBO OTBETHI HA BCE BOIIPOCHI, HO HE BCE pa3BepHYTHIE
BOIIPOCOB BOIIPOCHI - TIOJIHBIE OTBETHI Ha
TOCTABJIEHHBIE
BOIIPOCHI
YerkocTh H3naraer 3Hanus Wsnaraer 3uanus ¢ | M3naraer 3nanus Oe3 | M3maraer 3HaHUS B
M3II0KEHUS U 0e3 Jlornyeckon HapyLICHUSMH B HapyILIEHUH B JIOTUYECKOM
HUHTEPIIPETAINH | TIOCIE0BATENEHOCTH JIOTUYECKOH JIOTUYECKON MOCJIEN0BATENILHOCTH,
3HAaHUN IIOCJIEAOBATEIIFHOCTH | [TOCIICAOBATCIIbBHOCTH CaMOCTOATEIBHO UX
HUHTEPIPETUPYS U
aHATU3UPYA
He nmmoctpupyer ITpuBogut [IpuBonut IIpumenser 3HaHUA
U3JI0’)KEHHE MOSICHAIOLLINE MOSCHSIIOIITHE K PEIICHUIO
MOSICHAIOIIUMHU IIPUMEDBI, HO C TIpUMEPHI Pa3IUYHBIX TPOOIEM
IpuMepaMu OImMOKaMu KOPPEKTHO U B CMEXKHBIX
TIOHSITHO 00J1aCTAX XUMHAH U
XUMHUYECKOU
TEXHOJIOTHUH,
PacKphIBasi HOJHOTY
YCBOCHHBIX 3HAHUHN
HegepHo uznaraer Homyckaet I'pamoTHO 1 O I'pamoTHO 1 TOUHO

Y UHTEPIPETUPYET
3HAHUA

HCTOYHOCTHU B
H3JI0KCHUHT U
HHTEPNIPETALIN
3HAHUN

CYILIECTBY
u3Jaraet 3HaHUs

M3J1araeT 3HaHus,
CaMOCTOSTENBLHO U
B IIOJIHOM 00BbEME
BBITIOJIHAET aHAIIN3
1 OIICHKY
MONYYCHHBIX
3HAHUM

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TIOKA3aTea0 _ Y MCHUS.

Kpurepuit YpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5

YMeHHe NpUMEHSATh He ymeer YMeer 4acTU4HO YMeeT IpUMEHATh | YMEET HNPUMEHSATh
OCHOBHBIE 3aKOHBI U MPUMEHSTh NPUMEHATH OCHOBHBIE 3aKOHBI U | OCHOBHBIE 3aKOHBI U
COOTHOILIECHHUS OCHOBHBIE 3aKOHBI U | OCHOBHBIE 3aKOHBI U COOTHOILCHHUS COOTHOILICHUS
(du3NIECKOi XUMUH COOTHOUIEHHS COOTHOIIEHUS ¢usnueckoii xumun | Guzndeckoit XuMuu
(XuMHYeCKOMH (r3rueckoit XumMun | QU3NIECKON XUMUHU (XuMHYecKor (XuMHYECKOH
TEPMOJIMHAMUKH, JUISL peLICHUS (XumMHuYeCcKOi TEPMOIUHAMUKH, TEPMOJIMHAMUKH,
AIIEKTPOXUMHUH, TEOPETUIECKUX U TEPMOJTUHAMUKH, ANEKTPOXUMUH, AIIEKTPOXUMHUH,
XUMUYECKOU NPUKIIAHBIX 33134 JJIEKTPOXUMHUH, XUMUYECKOUN XUMUYECKON
KUHETHKH, OCHOBBI XUMUYECKOH KUHETHKH, OCHOBBI | KHHETHKH, OCHOBBI
(a3oBbIX KHHETHUKH, OCHOBBI (a3oBbIX (hazoBbIX
PaBHOBECHH U (ha3oBbIX paBHOBECHH U PaBHOBECHH U

TIEPEXOJIOB) IS
pelieHus
TEOPETUYCCKUX U
MPUKJIAIHBIX 3124

paBHOBeCUU U
MIEPEXO0JIOB) AJIS
pelieHus
TEOPETUUCCKUX
3a7a4

TIEPEXO0JIOB) IS
pelieHus
TEOPETUUCCKUX H
MPUKJIATHBIX 337134,
HO JIOITYCKaeT
HETOYHOCTH

MEPEXOJIOB) IS
peleHus
TEOPETUUECKUX U
MIPUKJIATHBIX 33144

YMeHne npoBoUTh
9KCIIEPUMEHTHI 110
U3YUYCHHIO (PU3UKO-
XUMHYECKAX
CBONCTB
WHIUBUAYATBHBIX
BEIIECTB U
MHOTOKOMITOHEHTH
BIX CUCTEM

He ymeer
MIPOBOJIUTH
9KCIEPUMEHTHI 110
M3YYEHUIO (hPHU3HUKO-
XUMHYECKUX
CBOIMCTB

WHINBHTy aTIbHBIX
BEIIECTB,
MHOTOKOMITOHEHTH

YMeer npoBoaUTh
9KCIIEPUMEHTHI 110
H3yUYCHHIO (HPU3HKO-
XUMHYECKUX
CBONCTB
WHIUBUAYaIbHBIX
BEIIECTB,
MHOTOKOMITOHEHTH
BIX CUCTEM, HO

YMeer npoBOIUTh
9KCIEPUMEHTHI 110
U3yYEHHIO (PU3UKO-
XUMHYECKHAX
CBONCTB
WHIUBUAYaTbHBIX
BEIIECTB,
MHOTOKOMITOHEHTH
BIX CUCTEM U

YmMmeer
CaMOCTOSATEIBLHO
IUIAaHUPOBATH U
IIPOBOIHUTH
BKCHepI/IMeHTI)I 110
H3YYCHUIO (hU3HUKO-
XUMHNYCCKUX
CBOICTB
WHJUBUTyaJIbHBIX




BIX CHCTEM o0paboTka 00paboTKy BEIIIECTB,
9KCIIEPUMEHTAIBHBI | TOJTYYEHHBIX MHOTOKOMITOHEHTH
X JTAHHBIX 9KCIEPUMEHTAIBHBI | BIX CHCTEM U
3aTpyAHEHA X JTAaHHBIX. MIPOBOJIUTH
00paboTKy u
aHaIN3
MOJTyYCHHBIX
SKCIEPUMEHTAIBHBI
X TAaHHBIX
YMeHnue He ymeer YwMmeer Ymeer YMmeer
HCIIOJIb30BaTh HCIIOJIb30BaTh HCIIONIb30BaTh HCIIOJIb30BaTh KCIIOJIb30BaTh
TEPMOJMHAMHYECKH | TEPMOJNHAMUYECKHA | TEPMOIAMHAMHUYECKH | TEPMOIWHAMHYECKH | TEPMOIWHAMHYECKH
€ CIIpaBOYHBIC € CIIpaBOYHBIE € CIIpaBOYHBIC € CIIpaBOYHEIE € CIIpaBOYHBIC
JAHHBIC U JTAHHBIE U JAHHBIC TS JTaHHBIC U JTaHHBIC U
pe3yiabTaThl pe3ynbTaThl ompeeICHUs pe3yibTaThl pe3yabTaThl
¢dhmsuko- ¢bu3uKo- HaIpaBJICHUS ¢duzuKo- (husmko-
XUMUYECKOTO XUMUYECKOTO XUMUYECKUX XUMUYECKOTO XUMUYECKOTO
SKCIIEPUMEHTA JJI1 | SKCIEpPUMEHTA Il | peaKkluid, SKCIIEPUMEHTA JJIs SKCIIEpUMEHTA JJIs
OTIpe/IeTICHHS oTpeeNeHIs TETUTOBBIX ompeaeneHus ompeeneHus
HaIpaBIICHUS HaTpaBIICHUS 3¢ (eKkToB peakuuii, | HapaBICHUS HaIpaBIIeHUS
XUMUYECKUX XUMUYECKUX HO HE yMeeT XUMUYIECKUX XUMUYECKUX
peakuuii, 1ist peaKuuii, 1Jis HCIIONb30BaTh peakuuii, nyst peakuuii, nist
BBIYHCIICHHS BBIYMCIICHUS pe3yIbTaThl BEIYHCIICHHS BEIYHCIICHHS
PaBHOBECHOTO PaBHOBECHOTO ¢buzuko- PaBHOBECHOTO PaBHOBECHOTO
BBIXO/Ia TIPOJAYKTOB, | BBIXOJA MPOIYKTOB, | XUMHUYECKOTO BBIXOJIa TIPOJAYKTOB, | BBIXOZA MPOAYKTOB,
JUTS OTIpeeTICHUS JUTSL OTIpEIeTICHUS SKCIIEPUMEHTA IS | JIJIS ONIPEIeIICHUS JUTS OTIpEeJIeTIEHUS
TETJIOBBIX TETUTOBBIX 00BsICHEHHS TEIJIOBBIX TETJIOBBIX
a¢dhexToB peakuuii; | 3pdekToB peakiuii; | GuUzMKo- a¢dextoB peakuuii; | 3hHEKTOB peakiumii;
TUTSL OTIpeeTIeHUS JUTSL OTIpeIeTICHUS XUMHYECKUX JUTSL OTIpeIeTICHUS JUTS OTIpeIeTIEHUS
cocraBa cocrapa XapaKTePUCTHK cocrapa cocrapa
COCYILIECTBYIOIIMX | COCYHIECTBYIOUIMX | PEAKIHH. COCYIIECTBYIOIINX COCYIIECTBYIOIINX
¢da3 B ¢da3 B ¢da3 B daz B
JByXKOMIIOHEHTHBI | JBYXKOMITOHEHTHBI JIBYXKOMIIOHEHTHBI | JBYXKOMIIOHEHTHBI
X CHCTeMaX. X cucTeMax. X cHCTeMax, HO X cHcTeMax.
JIOITYCKAET OIIMOKH
B pacueTax.
Ymenue He ymeer YmMmeer Ymeer YmMmeer
HCIIOJIb30BaTh WCIIOJIb30BaTh HCIIOJIb30BaTh HCIIOJIb30BaTh HCIIOJIb30BaTh
TEPMOJIMHAMUYCCKH | TEPMOJUHAMUYECKN | TEPMOJAMHAMHYECKH | TEPMOJUHAMUYECKA | TEPMOJIMHAMHYCCKHU
€ CIpaBOYHBIC € CIIpaBOYHEIE € CIIpaBOYHBIC € CIIpaBOYHEIE € CIIpaBOYHEIC
JAHHBIC U JTAHHBIC 1 JIaHHBIE, HO HE JTaHHBIC 1 JTAHHBIC U
pe3yIbTaThl pe3ynbTaThl yMeeT pe3yIbTaThl pe3yabTaThI
(mzuKo- (hnzuko- CaMOCTOSITETTHHO ¢uzuKo- (hnzuko-
XUMHYECKOTO XUMHYECKOTO MIPUMEHSATH XUMHYECKOTO XUMHYECKOTO
9KCIIEPUMEHTa Ui | SKCIIEpUMEHTa JJsl | Pe3yJbTaThl 9KCIIEPUMEHTA JUIA | SKCIIEpUMEHTa IS
HaXO0XJIEHUS HaXO0XKIEHUS (hnzuko- HaXO0XKJIEHUS HAXO0XKJIEHUS
BOKHEUIINX BaXKHEUIITNX XUMUYECKOTO BaXKHEUIIUX Ba)KHEUIITNX
DIEKTPOXUMHUYECKU | DIMEKTPOXMMHYECKH | SKCIIEPUMEHTA IS | DJIEKTPOXHUMHYECKH | SIEKTPOXUMUUYECKU
X BEJIMYNH X BEJIMYHUH HaXOXICHUS X BEJIMYUH, JJIS X BEJIMYUH
(axTHBHOCTH, (axTHUBHOCTH, BOKHEHIIINX omnpeneneHus (axTHBHOCTH,
HWOHHOM CHIJIBI, WOHHOM CHUJIBI, BIIEKTPOXUMHUYECKH | KOHCTAHT WOHHOM CHUJIBI,
CTETICHU U CTEIeHU U X BEJIMYUH, JJIS CKOpOCTEH CTETEeH! U
KOHCTAHTHI KOHCTaHThI onpeeaeHus XUMUYECKUX KOHCTaHTHI
JUCCOIUAIII JIACCOIUAIIHI KOHCTaHT peakiuit JACCOIUAIUU
3EKTPOJINTOB, 3JIEKTPOJIUTOB, CKOpocTer Pa3IMIHBIX 3JEKTPOJIUTOB,
AIEKTPOTHBIX 3JIEKTPOTHBIX XUMHUYIECKUX TTOPSIIKOB U 3JIIEKTPOTHBIX
noteHuanos, D/C | norenuuanos, D[AC | peakumii SHEpPruu norenuuanos, DJ1C
TaTbBAHUICCKUX TaTbBaHUICCKUX Pa3IMIHBIX aKTHBAITUH, HO TaTbBAaHUICCKUX
3JIEMEHTOB U Ap.), 3JIEMEHTOB H Jp.), MTOPSIKOB H JIOITYCKaeT OMIMOKK | 3JIEMEHTOB U JIp.),




JUTS OTIpEeACTICHUS JUIsL OTIpeAieNICHUs SHEPTUu B pacyeTax u JUIs1 OTIPECIICHUS
KOHCTaHT KOHCTaHT aKTHBALUH. BBIBOJIAX. KOHCTaHT
cKopocTei CKopocTei CKopocTei
XUMUYECKUX XUMUYECKUX XUMUYECKUX
peaxiui peakui peaxiuit
Pa3IUYHBIX Pa3IUYHBIX Pa3IUYHbIX
TIOPSIAKOB U MOPSIIKOB U MOPSIIKOB U
SHEPruu SHEPTUU SHEPTUU
AKTHBALIVH. AKTHBALUH. AKTHBAIMH.
Ymenne He ymeer OmmbaeTcst mpu Ywmeer Ywmeer
MIPOTHO3UPOBATH MIPOTHO3UPOBATH MIPOTHO3UPOBAHUHU MIPOTHO3UPOBATh MPOTHO3UPOBATH
OTEHIUAIBHYO MOTEHIUAIBHYIO MOTEHIUAIBHOU MOTEHIUAIBHYO MOTEHUUAIBHYIO
BO3MOKHOCTh BO3MOYXHOCTh BO3MOKHOCTH BO3MOKHOCTh BO3MOYXHOCTb
peanu3aluuu Tou peanu3auuu Tou pean3alunu Tou peanu3anuu Tou peann3aunu Tou
WX UHOU WA UHOMN WK UTHOM WIA UHOU WA UHOM
XUMHUYECKON MIIN XUMHUYECKON WU XUMHYECKON WU XUMHUYECKON WITN XUMHYECKON WU
AIEKTPOXUMHUYECKO | DIEKTPOXUMHUYECKO | AIEKTPOXUMHUYECKO | DIEKTPOXUMHUYECKO | ANEKTPOXUMHUYECKO

U peakLiuy B
JAHHBIX YCJIOBHSX.

U peakuuu B
JAHHBIX YCIIOBHSX.

U peakLuy B
JAHHBIX YCIIOBHSX.

Il peakuu B
JaHHBIX YCJIOBHSIX,
HO JOIYCKaeT
HETOYHOCTH.

1 peaKkuuu B
JAHHBIX YCIOBUSIX.

YMmenue npumensats | He ymeer YMeeT NIpUMEHATb | YMEET NIPUMEHATh B | YMeeT IPUMEHSTh B
pa3Iu4YHbIE MIPUMEHSTh OJIHYy METOZIUKY HETIOJIHOM 00beME | TOJIHOM 00beMe
METOJIUKU pa3iauyHbIe YCTaHOBJICHUSA HECKOJIbKO METOAMK | pPa3InYHbIE
YCTaHOBJICHUS METOUKU KMHETUYECKHUX YCTaHOBJIECHUS METOIUKU
KMHETHYECKUX YCTaHOBJICHHSA 3aKOHOMEPHOCTEN KHMHETUYECKHUX YCTaHOBJICHHSA
3aKOHOMEPHOCTEN KHMHETUYECKHUX MIPOTEKaHUSA 3aKOHOMEPHOCTEH | KHHETHYECKUX
MPOTEKaHUs 3aKOHOMEpHOCTEM ¢duzuKo- MIPOTEKaHUS 3aKOHOMEPHOCTEH
¢buzuKo- MIPOTEKAHUSA XUMHUYECKUX ¢busznKo- MIPOTEKAHNUS
XUMHYECKHAX ¢busnKo- MIPOLIECCOB XUMHYECKHAX ¢buzuKo-
IIPOLIECCOB XUMHUYECKUX MIPOLIECCOB XUMHUYECKUX
IIPOLIECCOB IIPOLIECCOB
YMmenue npumensats | He ymeer YacTuuHO ymeeT YMeer npuMeHsATh | YMeeT B IOJHOM
pe3yNIbTaTh MIPUMEHSTh NPUMEHATH pe3yIbTaThl o0beMe IPUMEHSTh
¢u3uko- pe3ynbTaThI pe3yabTaThl ¢usuko- pe3yabTaThI
XUMHYECKOTO ¢busmnKo- ¢duzuko- XUMHYECKOTO ¢uzuko-
9KCIEPUMEHTA ISl | XUMHUYECKOT0 XUMHUYECKOTO SKCHEPUMEHTA ISl | XUMHUYECKOT0

peleHus 3a1a4
npoecCuoHaIbHON
JeSTeIbHOCTH

SKCIIEPUMEHTA TS
peleHus 3aaa4y
npodeccuoHaNbHON
JeSITeIbHOCTH

JKCIIEPUMEHTA JIJIs
pelieHus 3aga4
npodeccuoHanbHON
JeSITEbHOCTH

pelieHus 3a1au
poheCcCHOHATBHOMN
JIeSITeTbHOCTH, HO
3aTPYIHACTCS C
000CHOBaHUEM
BEIOODA.

3KCIIEPUMEHTA JIJIs
pelieHus 3agay
npodeccuoHaIbHON
JeSITEbHOCTH

Ornenka c()OpMUPOBAHHOCTH KOMIIETCHIIMH O Moka3zaTento _ HaBbIKy.

Kputepuit YpoBeHb OCBOCHMSI U OLICHKA

2 3 4 5
Bnaners HaBeikamu | He Biageer Bnaneetr naBelkamMu | Biageer HaBeikamu | Bnaneer HaBbpIKaMu
MIPUMEHEHUS HaBBEIKAMH MIPUMEHEHUS MIPUMEHEHUS MPUMEHEHUS
OCHOBHBIX MIPUMEHEHUS OCHOBHEBIX OCHOBHEBIX OCHOBHEIX
AKCIIEPUMEHTATBHBI | OCHOBHBIX AKCTIEPUMEHTAIBHBI | SKCIIEPUMEHTAIBHBI | DKCIIEPUMEHTATBHBI
X METOZIOB JKCTIEPUMEHTAIBHBI | X METOIOB X METOJIOB X METO0B
HCCIICIOBAHUS X METOHO0B HCCIICOBAHUS HCCIICIOBAHUS HCCICAOBaHUS
¢um3uKo- WCCIIETOBAHUSA (nzuko- ¢buzmnKo- ¢buzuko-
XUMHUYECKHUX ¢bu3nKo- XUMUYECKHUX XAMHYECKUX XUMHYECKHUX
CBOIICTB BEIIIECTB, 4 | XUMHYCCKUX CBOIICTB BCILIECTB, 4 | CBOMCTB BEILIECTB, & | CBOMCTB BEILECTB, a

TAKXKC

CBOICTB BEIIIECTB, a

TAKXC

TAaKXC

TAaKXC




TEOPETUICCKUX TaKKe TEOPETUUECKUX TEOPETUICCKUX TEOPETUUECKUX
3aKOHOB TEOPETHIECKUX 3aKOHOB 3aKOHOB 3aKOHOB
(hM3UIeCcKO XUMUHN | 3aKOHOB (dusznyeckoi XuMun | GU3NICCKON XUMHUH | HU3UYCCKON XMMUU
K PEIICHUIO (U3MYECKON XUMUU | K PEIICHUIO K PEIICHUIO K PEIICHUIO
MTPaKTHIECKUX K PeIIeHUI0 MIPAKTHIECKUX MPAKTHYECKUX MIPAKTHIECKAX
BOIIPOCOB MPAKTHIECKUX BOIIPOCOB BOTIPOCOB BOTIPOCOB
XUMHUYECKON BOIIPOCOB XUMHYECKON XUMHUYECKON XUMHYECKON
TEXHOJIOTHH XUMHYCCKOH TEXHOJIOTHU HE B TEXHOJIOTHH, HO TEXHOJIOTHH B
TEXHOJIOTHH MTOJTHOM 00BeMe JTOTTYCKaeT IIOJTHOM 00BbeMe
HETOYHOCTHU
Bnaners MmeTomamu | He Bnaaeer Bnageer metonamu | Bnanmeer meronamu | Brnageer metogamu
00paboTKH METOTaMH 00paboTKH 00paboTKH 00paboTKn
pe3yIbTaTOB, 00paboTKmn pe3yIbTaToB, pe3yIbTaToOB, pe3yabTaToB,
MPUEMaMU TIOUCKA | PE3YJIbTATOB, MpUEeMaMU TIOUCKA | TIpUEMaMM IMOUCKa | MPHEeMaMH IIOUCKa
HE00XOIUMBIX MpHeMaMH TIOUCKa | HEOOXOIUMBIX HE00XO0IMMBIX HEOO0XOMMBIX
JTAHHBIX C HEOOXOIMMBIX JAHHBIX C JTAHHBIX C JTAHHBIX C
HCIOJIb30BaHUEM JTAHHBIX C HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM UCIIOJIb30BaHUEM
OMOIMOTEYHBIX U HCIIOJIb30BAaHUEM OMOJIMOTEYHBIX U OMOTMOTEYHBIX U OMOIMOTEYHBIX U
HuTepHeT-pecypcoB | OMONMMOTEUHBIX H Nurepret-pecypcoB | HTEpHET- HNHutepreT-pecypcoB
HuTepHeT-pecypcoB | HE B TOTHOM peCypcoB, HO B TIOJTHOM 00BEMe
o0bemMe JIOITyCKaeT
HETOYHOCTH
Bnagers MmeTonamu | He Bnaneer Bnaneer meromamu | Bnageer meromamu | Bmameer metomamu
paboThI HA MeTOoJIlaMH paboThl | pa0bOThI Ha paboThI HA paboThl Ha
OCHOBHBIX (DM3MKO- | HA OCHOBHBIX OCHOBHBIX ()M3UKO- | OCHOBHBIX ()U3UKO- | OCHOBHBIX (PH3HKO-
XUMHYECKAX ¢uznKo- XUMHYECKUX XUMHYECKAX XUMHYECKUAX
nmpubopax u XUMHYECKUAX pubopax u npudopax u pubopax u
MPaKTHYCCKUMHU npubopax u MPaKTUICCKUMU MPAKTHYCCKUMHU MPAKTHYECKUMHU
HaBBIKAMHU MPAKTHYECKAMHU HaBBIKAMHU HaBBIKAaMHU HaBBIKAMHU
CaMOCTOSITETTHHOTO | HaBBIKAMHU CaMOCTOSITETTFHOTO | CAMOCTOSITENIEHOTO | CAaMOCTOSITEITHHOTO
MTPOBEICHYSI CaMOCTOSITEJILHOTO | TPOBEACHUS MIPOBEICHHUS MIPOBEACHHUS
XUMHYECKOTO MIPOBECHHUS XUMHYECKOTO XUMHYECKOTO XUMHYECKOTO
JKCIIEPUMEHTA. XUMHYECKOTO JKCIIEPHMEHTa HE B | DKCIIEPUMEHTA, HO SKCIIEPUMEHTA B
SKCIIEPUMEHTA MIOJTHOM 00BeMe JIOITyCKaeT TIOJTHOM 00BeMe
HETOYHOCTH
6. MATEPHAJIBHO-TEXHUYECKOE
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE
6.1. MaTepuainbHO-TEXHHYECKOE O0ecrieueHHe
No HaumeHnoBanue cieniMaibHBIX TOMEIICHUN U OCHaIleHHOCTH CIEIUaIbHbIX TOMEIICHUN U

MOMEILEHUH /111 CAaMOCTOSITENIbHON paboThI

TTOMEIIECHUH JJIsI CAMOCTOSITETFHON paboThI

1. YuranbHbIH 3251 OMOIMOTEKN TS
CaMOCTOSITENIbHOM pabOThI

CrnennanusupoBaHHas Mmebenb;
KOMITBIOTEpHAs] TEXHHMKA, MOJKIIOUEHHas K
cetu «/HTEpHET», wuMeEOmas JOCTyH B
3JIEKTPOHHYIO MH(}OPMALIMOHHO-

00pa3oBaTeNbHYIO Cpeay

2. | YueOHBIE ayAMTOPWH JJIs IPOBEICHUS

CreunanusupoBaHHas MeOeIb.

JIEKLIMOHHBIX 3aHATUN U IIPOMEKYTOUHON MynbTuMe IMITHBINA IIPOEKTOp, JKpaH,
arrectanuu YK 2 NeNe 327,325 KOMITBIOTEP, HOYTOYK

3. | YueOnsie nabopatopum YK2 NeNe 303,308 | Crernpanu3upoBaHHas MeOEb.
JUIs TpoBeleHUs JabopaTOpHbIX  3aHATUH, | MocT [IEPEMEHHOT0 TOKa P577,
IPYNIOBBIX )51 WHJAWBHIYAIbHBIX | moTteHnuocrar [1-58-46, OGanst BojsHasd,




KOHCYJbTAIIMH, TEKyIIEH M MPOMEXKYTOYHOM | yIbTpaTepMOCTaT, BUCKO3UMETP,
aTTecTaluu (OTO3IEKTPOKOTIOPHUMETP K®K-2,
BaKyyMHBIN CYIIUJIbHBIN mkad,
pedpakTomerp, 3Kotect-01, mucTHIISATOP,
aKBaJUCTHILIATOP, TepmocTtar, Bechl BJIKT,
XOJOAUIBHUK, JIa3EPHBIN aHAIN3aTOoP
pasMepoB yactull cepus Zetatrac, momyinb
«TepMuueckuii aHaJMU3» C IEPCOHAIBHBIM
KomnberoTepom, mMoayib YJIK «Tepmocrary,
MOAYJIb «YHHUBEPCAIbHBIA  KOHTPOJLIEPY,
MocT nepemeHHoro toka I[1-577, ycraHoBka
«MccnenoBanue TEMIOEMKOCTH Ta3oB M MX
cmeceit TT-2», KOHIYKTOMETp «DKCIEPT»,
Bechl JabopatopHsie BK-600, nentpudyra,
MH(OPMALIMOHHBIE ~ CTEH[bl, XHMHYECKas
IIOCY/1a U PEAKTUBBI.

HmeroTcss KOMIBIOTEPB U COOTBETCTBYIOIIEE
IIPOrpaMMHOE oOecrnieueHue JUISL
COMPOBOXKACHUS DKCIEPUMEHTa M BEACHUS
CJIOXKHBIX PacueToB, a TAKXKe JUIs JKCIIpecc-
KOHTPOJsSl BXOJHBIX 3HAHUM W yMEHUU
paboThI c COOTBETCTBYIOIIUM
000py/I0BaHUEM.

6.2. JIM1eH3MOHHO€E U CBO0OHO pacnpocrpansaeMoe nmnporpaMmmHoe odecreueHue

Ne [TepedeHb JTUICH3MOHHOTO TIPOrPAMMHOTO PeKBH3UTHI MOATBEPKIAIOMIETO TOKYMECHTA
o0ecrneueHusl.
1. Microsoft Windows 10 KopriopatusHast Cornamenne  Microsoft  Open  Value

Subscription V6328633 CornaiieHue
nericreutenbHo ¢ 02.10.2017 mo 31.10.2020.

Horosop IIOCTaBKHU 1O
0326100004117000038-0003147-01 oT
06.10.2017.

2. Microsoft Office Professional Plus 2016 Cornamenne  Microsoft  Open  Value

Subscription V6328633 Cornamenue
nevicteurensro ¢ 02.10.2017 mo 31.10.2020.

Horosop IIOCTaBKHU 8(0)
0326100004117000038-0003147-01 oT
06.10.2017.

3. Google Chrome CBoboaHo pacrpoctpansiemoe 1O coriacHo
YCIIOBUSIM JIMTICH3MOHHOTO COTJIAIICHUS

4. Mozilla Firefox CBobOomHO pacmpoctpansiemoe I[1O coriacHo
YCIIOBUSIM JINIICH3HOHHOTO COTJIAIIEHHUS

5. Autodesk Education Master Suite Ne nun. 7053026340

6.3 IlepeyeHpb y4eOHBIX U3IaHUI U Y4eOHO-METOAMYECKUX MATEPUAJIOB

6.3.1 IlepeyeHb OCHOBHOII JIUTEPATYPHI

1. [Ilasnenxo B.HM. Xumnueckas repmoanHamuka: YueOnuk /B.1. [TaBnenko. — benropon.: U3n-Bo
BI'TY um. B.I'. lllyxoBa, 2019. — 356 c.




MyxaueBa B.Jl. ®usnueckas xumus: yueoHoe mocobue / B.Jl. MyxaueBa, H.A. IllaroBanog,
B.A. IlonyakroBa. — benropon.: U3n-so BI'TY um. B.I'. lllyxosa, 2016. — 252 c.

Myxauesa B.J]. Xumudeckas KMHETHKA M 3JEKTpoxuMmus: yded. mocooue / B.Jl. Myxauesa,
B.A. IlonyskroBa. — benropoa: U3a-so BI'TY, 2015.—290 c.

Myxauesa B./]. ®usndeckas xumus. Jlaboparopusiii mpaktukyM. Y.l: ydeb. mocooue / B.JI.
MyxaueBa. — benropoa: Usn-so BI'TY, 2021.—136 c.

Myxauesa B.J]. ®uznueckas xumus. JlabopaTopuslii mpaktukym. U.ll: yue6. mocodue / B.JI.
MyxaueBa, B.A. ITomyskToBa. — benropoa: U3n-so BI'TY, 2021.-115c.

Cmpomoepe A.I'. ®uznueckas xumus./ A.I'.Ctpombepr, H.II. Cemuyenko. — M.: Beicmas
mkona. 2006. — 528 c.

. Myxaueea B.J|. ®dusmueckas Xumus [DIEKTpOHHBIM pecypc]: yudebnoe mocodbue /B.J.

MyxaueBa, H.A. IlanoBanoB, B.A. IlomysktoBa. — DnekTpoH. TekCTOBbIE JaHHbBIC. -
benropon: M3a-so BI'TY, 2016. — 252¢. — Pexxum nocryna:
https://elib.bstu.ru/Reader/Book/2017011715240371600000652596

Myxauesa B.J|. Xumuueckas KHHETUKA U DJIEKTPOXUMUsS: [DIEKTPOHHBIA pecypc]:
yueb.mocoobue / B.J[. MyxaueBa, B.A. IlomyskToBa. — DJIEKTPOH.TEKCTOBBIC [aHHBIE —
benropoxn: U3a-so BI'TY, 2015.—290c.—Pexum nocryna:

https://elib.bstu.ru/Reader/Book/2015110710585298300000657738

9. Mpyxaueea B./J]. DneKTpoXuMHs, KHHETHKA W KaTanu3. [IpakTUKyM 1O (U3NYECKON XUMHH:
[DnexkTpoHHBbI pecype]: yueb.mocodbue / B.Jl. MyxaueBa, O.A. Cmrocaps, B.A. IlomyskToBa,
A.A. Cmrocapb. — DIeKTpOH.TEKCTOBbIE AaHHble. — benropoa: MU3n-so BI'TY, 2013.-153 c. —
Pexum noctyna: https://elib.bstu.ru/Reader/Book/2014040921112591455100005387

10. Myxauesa B.J[. Xumudeckas TEpMOAWHAMHKA: MPAKTHKYM: [DIIGKTpOHHBIH pecypc]:
yueb.mocodbue / B.JI. MyxaueBa, O.A. Cmrocaps, B.A. IlonyskroBa. DnekTpoH. TekcToBble
nanubie — benropoa: M3n-so BI'TY, 2012.— 140 c. — Pexxum gocryna:
https://elib.bstu.ru/Reader/Book/2013040918194122978400005227

6.3.2 IlepeyeHb AOMOJHUTEIbHOM JUTEPATYPHI

1. Ilasnenko B.M. Xumudeckas TepmoauHaMuka: Ydae6.mocooue /B.W. [1aBnenko. — M.:Bricmias
mk.,1998. —319c.

2. OcHoBbl (puznyeckoit xumuu. Teopus u 3agaun: Yue6.nmocobue /B.B. Epemun, C.U. Kapros,

N.A. Ycnenckas u np. M:Dx3amen, 2005.— 480 c.

3. I'onuxos I'.A. PykoBoacTBO MO (hpu3ndeckoit XUMuUM: YuebHoe nocodue JUISL XUM. — TEXHOJL.

crent. By30B / I'.A. I'onmukoB. — M.: Beiciias mkoda. —1998. - 383 c.

4. Kyopsuwoe, M.B. CO0pHUK mpuMepoB U 3ajgau no ¢usndeckoil xumuu / M.B.Kynpsmos,
E.B.Kucenesa, I'.C. Kapernukos. — M.: Beicmas mkoma. — 1998. — 527 c.

5. byoanos B.B. Xumnueckast KuHeTuka: YuebHoe nocooue / B.B. bynanos, T.H. Jlomosa, B.B.
Pr16kun — CI10.: U3n-so «Jlane», 2014. — 288 c.

6.

Kparkuii cnpaBounuk ¢usuko—xumud. BenuuuH./ [lox pen. A.A. Pasaens, A.H.

[Tonomapeoii.- JI.: Xumus. — 1999.

7.

8.

9.

Kpyenaxoe II.M. ®usnueckas u kojutoujaHas xumus: Yue6.nmocobue /M.II. Kpyriskos,
T.H. XackoBa. — M.: Bercui. mk., 2005. — 319 c.

Myxauesa B.J[. Xumuueckasi TepMOJUHAMUKA: MPaKTUKyM: yuyeO.nmocobue / B.Jl. Myxauesa,
O.A. Cmrocaps, B.A. [TonyskroBa. — benropon: M3a-so BI'TY, 2012.— 140 c.

Myxauesa B.J]. DnexTpoXxuMmus, KMHETHKa U KaTanu3. [IpakTUKyM 1O (U3NYECKON XUMHH:
yueb.mocoobue / B.J[. MyxaueBa, O.A. Cmiocaps, B.A. TlomyskroBa, A.A.  Crirocaps.
benropon: U3a-so BI'TY, 2013.-153 c.


https://elib.bstu.ru/Reader/Book/2017011715240371600000652596
https://elib.bstu.ru/Reader/Book/2015110710585298300000657738
https://elib.bstu.ru/Reader/Book/2014040921112591455100005387
https://elib.bstu.ru/Reader/Book/2013040918194122978400005227

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodeccCHOHAIBHBIX 023 TaHHBIX,
HHEPOPMANIMOHHO-CITPABOYHBIX CHCTEM

1. http://www.knigafund.ru/
2. http://Intb.bstu.ru/resoursts/el/
3. http://e.lanbook.com/

7.YTBEPXKXJIEHUE PABOUYEH ITPOI'PAMMBbI

PaGouass mporpamma yTBepkaena Ha 20 /20 y4eOHBIM TOJ

0e3 U3MeHEeHH / ¢ U3MCHCHHUAMMU, JOIIOJIHCHUAMN

[TpoTokon Ne 3acenanus kaheapbl OT « » 20 T.

3aBenyromuii kadeapoi

noamucs, DO

JAMpeKTop MHCTUTYTA

noanuck, PO


http://www.knigafund.ru/
http://ntb.bstu.ru/resoursts/el/




