OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((priinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/HKETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKHU rOCyAapCTBEHHBIN TEXHUYECKHUI yHUBepcUuTeT uMeHu [arapuna FO.A.»

Ka(benpa «EcTecTBeHHBIE 1 MATEMATHUECCKIE HAYKHY

PABOYAA ITPOI'PAMMA

10 JUCIUILINHE
«b.1.1.26 ®usznueckas XUMUL»
HaIpaBJICHUS TTOATOTOBKHU
18.03.01 «XuMuueckast TCXHOJIOTHSI»

HpO(i)I/IJIB 4: «TexHOIOTUSI XUMHYSCKUX U He(l)Tel“a?»OBBIX IIPOU3BOACTB»

®opMbl 00yUCHHS: OYHAs; 3a09HAs
O0BEM TUCLUILINHBL;

B 3aUETHBIX eqUHULAX: 4 3.€.
B aKkajeMuyeckux yacax: 144 ax.u.

Ourensc 2025



PabGouas mporpamma mo auciuiuinHe «®dusuyeckas XUMHs HAMpPaBICHUS
IIOATOTOBKU 18.03.01 «Xumuyeckass TexHOJIOTUs», mNpodmib: «TexHomorus
XUMUYECKUX M HEPTEra3oBbIX IPOU3BOACTB»,  COCTaBJI€HA B COOTBETCTBUHM C
TpeboBanusiMu  DenepanbHOro rocyJapCTBEHHOr0 00pa3oBaTENbHOTO CTaHIApTa
Boiciiero ooOpazoBanus 18.03.01 «Xumuyeckas TEXHOJOTUS, YTBEPKIECHHBIM
npukazoM Munoopuayku Poccun ot 07.08.2020 Ne 922.

Pabouas nmporpamma

00Cy:KIeHa U PEKOMEeHI0BAHA K YTBEPKACHHUIO pelIeHreM Kadeaphbl
«EcrecTBeHHbIE 1 MaTeMaTnueckue Hayku» oT «11» anpens 2025 r., npotokos Nel6

3aBenyronuii kapeapoi &. 77&/ ~ Kwmna E.B./

noanucs D.JM.0.

onoOpena Ha 3acenanuun Y MKH ot «16» anpens 2025 r., npotokon Ne4.

Ipencenarens YMKH A Sbwwe  /JleBkuna H.JL/



I_[e.]m H 3aJa94 I CHUIIJINHbI
L[GJII) npernogaBanusd AOUCHHUINIMHBI — JaTb CTYACHTAM IIPCACTABJICHHC O

TEOPETUYECKHMX OCHOBaX U COBPEMEHHOM COCTOSIHUM (PU3UYECKOW XHMUH,
NpUOOpEeTeHNE CTYACHTAMH 3HAaHUN U HABBIKOB, MO3BOJIAIONIMX MPUMEHITh UX MpU
OCBOCHMM JIPYTUX JHUCHMIUIMH O0Opa30BaTENbHOrO IHMKJIA U  MOCIEAYIOIEH
poecCHOHANTEHOM eI TEIEHOCTH.

3amaun u3y4eHUs TUCITUTUIHHBI
1.1  O03HAaKOMHUTH CTYJACHTOB C OCHOBHBIMH TIOHSTHSIMH, 3aKOHAMH U METOIaMH
bu3MYeCKOM XMMHUU KaK HAayKH, COCTABIISIONICH (PYyHIaMEHT CUCTEMbl XMMHUYECKHUX
3HAHMU;
1.2 croco0CTBOBaTh (OPMUPOBAHHIO Yy CTYACHTa OOOOIIEHHBIX IPUEMOB
UCCJIEIOBATENLCKOW  JiesiTeIbHOCTH  (IIOCTAaHOBKAa  3aJlayd,  TEOPETHYECKOE
00OCHOBaHHE W JKCIIEPUMEHTANIbHAS MPOBEPKA €€ PEIIeHUs ), HAYYHOTO B3IJIAa Ha
MUD B IIEJIOM;
1.3 mpuBHTH CTYyACHTY XWMHYECKHE HABBIKH, HEOOXOMWMBIC I TIPOBEICHHUS
HKCIIEPUMEHTA, HAyYUTh paboTaTh CO CIIPABOYHOM JTUTEPATYPOH.
1.4 pa3BUTh y CTYACHTOB MPOQPECCHOHAIBHOE XMMHYECKOE MBIIUICHUE, YTOOBI
Oynymuii 6akanaBp CMOT MIEPEHOCUTH OOIIME METO/Ibl HAYYHOUM pabOThl B paboTy 1O
CHEIUATBHOCTH;
1.5 oOecrneuynTh  BO3MOXKHOCTH  OBJIAJIEHHUS  CTYIAEHTAMH  COBOKYIHOCTHIO
XUMHUYECKUX 3HAHUW U YMEHHMH, COOTBETCTBYIOIIMX YPOBHIO OakajiaBpa IO
COOTBETCTBYIOIIEMY MPO(UIIIO.

2. Mecto nucuumiaunbl B cTpykrype OIIOII BO

Jucnunnraa «®u3nyeckas XUMHUS» OTHOCHUTCS K 00s3aTeIbHOM yacTu bioka
1 «{ucuumminabl (MOILYIIN)».

3. TpeOoBaHus K pe3yJibTaTaM O0CBOCHHS JUCUUIINHbBI
N3yyenne JUCHUIIIMHBI HAMpPaBICHO Ha (QOpMUpOBAHUE  CIEAYIONUX
KOMITETEHIIN:
OIIK-1- cnocoGeH w3ydarh, aHAJTU3UPOBAThH, MUCTOJIB30BATh MEXAHU3MbI XUMHUYE-

CKUX PEaKIUH, MPOUCXOIAIINX B TEXHOJIOTUIECKUX MPOIECCaX U OKPYIKAIOIIEM MH-
pe, OCHOBBIBAsICh Ha 3HAHMIX O CTPOCHUU BEIECTBA, MPUPOAEC XUMUYCCKON CBSI3U U
CBOWCTBAX Pa3IMYHBIX KJIACCOB XUMHUECKUX 3JICMCHTOB, COCIMHCHHI, BEIICCTB U
MaTepuaoB.



Ilepeuens

IJIAHUPYEMBIX

pE3YNIBTATOB

06y‘-IeHI/I$I 10 JUCHHITIINHE,

COOTHCCCHHBIX C INIAHUPYEMBIMH PCE3yJIbTaTaMH OCBOCHUA 06p330BaTCHLHOﬁ

POTPaMMBI

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAUMCHOBAHHEC

HanmenoBanwue mmokazareirst OLICHHUBAHUA

KOMTICTCHIINH WHIMKATOpa (pe3ynbrara 00ydeHUs O TUCIUTLINHE)
(pe3ynbTar JTOCTHKCHHS
OCBOCHMUS) KOMIIETECHLINU
(cocraBisroNIeH
KOMITCHTECHITIH )
OIIK-1. Cnocoben N 1-50nk-1Crocoben 3HaTh:
U3y4arh, aHATU3UPO- | U3y4aTh, - Co/Iep >KaHNEe OCHOBHBIX Pa3feiioB, COCTABIIS-
BaTh, UCIIOJIb30BaTh | AaHAIM3UPOBATh, IOIIUX TEOPETUUYECKUE OCHOBBI (PU3HUECKOU XH-
MEXaHHU3MbI XHUMHYE- | HCIIOJIH30BATh MUU KaK CHUCTEMBbI 3HAHUN O BEIIECTBAX U XHMH-
CKHX pPEaKIHi, TPO- | MEXaHU3MBbI YECKHUX Ipoleccax

HCXOJSAIINX B TEXHO-
JIOTUYECKUX MPOILEC-
Cax U OKpYyKarolem
MHpPE, OCHOBBIBASICh
Ha 3HaHUSX O CTpoe-
HUM BEIECTBA, MPU-
poae XMMHUYECKON
CBSI3HM M CBOMCTBax
pa3IMYHBIX KJIacCOB
XUMHUYECKHX dJIe-
MEHTOB, COCUHE-
HHUM, BEIIECTB U Ma-
TEPUAJIOB.

XAMHYECKUX PEAKIUH,
OCHOBBIBASICh HA 3HAHUU
OCHOBHBIX 3aKOHOB
(U3UYECKON XUMHH
(XuMuyeckoiu
TEPMOJIMHAMUKH,
XUMHUYECKOU KUHETHUKH,
(ha30BBIX PAaBHOBECHH,
AIIEKTPOXUMHUN).

- MEXaHU3MBbI TPOTEKAHUS TEPMOJUHAMUYECKHUX
MPOIECCOB

- OCHOBBI XMIMIYECKON KHHETHKH

- METOJIbI ONTMCAaHUS (Pa30BbIX U XUMUYECKUX
PaBHOBECHI;

- TICPCIIEKTUBBI PA3BUTHS PUINICCKON XUMHH
KaK TEOPETUYECKON 0a3bl CHHTETHYCCKOM
XHUMHH 1 XUMHUYECKOM TEXHOJIOTHH;

- HayaJla TEPMOAMHAMHUKH H  OCHOBHBIC
YpPaBHEHUSI XUMUYECKON TEPMOAUHAMUKU
YMmeTh:
-IIPOTHO3UPOBATh

BIIUSTHUEC PAa3IMIHBIX

(dakTOopoB XUMHUYECKHUX

peaKkuusx;

Ha paBHOBecHUE B
- ONpeneNsATh HaIpPaBIEHHOCTh  Ipollecca B
3aJJaHHBIX HAYaIbHBIX YCIOBUSX;

- UCITOJIB30BAaTh OCHOBHBIC XUMHNUYCCKHUEC 3aKOHBI,
TEpMOIMHAMUYECKHE CITPABOYHbIE JaHHBIE U
KOJIMYCCTBCHHBIC COOTHOILICHUA XUMHWU IJIA
perieHus mpodecCHOHaNBHBIX 3a/ad.

Baagern:

- HaBBIKAMU BBIYHMCIICHUS TEIUIOBBIX d(PPEKTOB

XUMHAYECKUX peakuui npu 3aJaHHOU

TEMIICPATypC B IIOCTOAHCTBA
JaBJICHHUA U 06’LeMa;
- HaBbIKaMU BBIYHCJICHHUA KOHCTAHT PABHOBCCHUS

peakuuit IpH 3aJaHHOU

YCIIOBHSIX

XUMUYECKUX
TeMIIepaType;
- TEXHUKOM XMMHYECKOT0 KCIIEPUMEHTA,
TEXHUKOH B3BEIIMBAHUS Ha TEXHOXUMHUYCCKHUX H
AHAJTMTUYECKHX BECaX, OCHOBHBIMU METOJIaMH
aHajm3a, Cnoco0aMu OpUEHTAIINU B
npodeCCHOHATBHBIX UCTOYHUKAX HH(DOpMAITUH
(>KypHaJIBI, CaiiThl, 00pa30BaTEIbHBIC TTOPTAJIBI).




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHasn hopma odyuenusn

aKaJ1.9acoB
Bun yueOHoOM aesTenbHOCTH [0 cevecTpan
Bcero 4 cem.
1. AyauTopHble 3aHATHUS, YaCOB BCETO, B TOM UHUCIIE: 64 64
* 3aHSTHS JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
MPAKTUYECKUE 3aHSATHUS 16 16
71a00paTOPHBIEC 3aHITHS 16 16
B TOM YHCJIE 3aHATHS B OpME MPAKTHIECKON
MIOJITOTOBKH B B
2. CamocTosTenbHas padoTa CTyICHTOB, BCETO 80 80
— KypcoBasi paboTa (IIpOeKT) — —
3.IlpoMexxyToUuHast aTTeCTaIHs: dK3aMeH
OK3AMEH, 3a4em ¢ OYeHKOll, 3ayem
O0BeM OUCLMILIMHEI B 3aU4E€THBIX €IUHUALIAX 4 4
O0BbeEM TUCLHHUIUIMHBI B aKajl. yacax 144 144

3a0unan popma odyuenus

3aounHas hopma
3aoyHas opma 00yue- 00yueHHU: 110 HHAU-
BUJTyaJIbHBIM I1J1a-
Hu (aKaj, 4acos) HaM B YCKOPEHHBIE
Bug yueGHolt gesitensHOCTH CpOKH (aKaj. 4acoB)
o cemectpam | Beero o
Beero ceMecTpam
S cem.
1. AynutopHbie 3aHATHS, YaCOB 20 20 - -
BCET0, B TOM YHCJIC:

* 3aHSTHS JIEKIIMOHHOTI'O THUIIA, 8 8 - -

* 3aHSATHS CEMHHAPCKOTO THIIA: - - - -
MIPAKTUYECKUE 3aHITUS 4 4 - -
1abopaTOPHBIE 3aHATUS 8 8 — —

B TOM YHCJIE 3aHITHS B hopme

MPAKTUYECKON MOATOTOBKHU B B B B
2. CamocrosiTenbHas pabora 124 124 - -
CTYJIEHTOB, BCETO

— KypcoBasi paboTa (IIpOeKT) - — - —
— KOHTpOJIbHAsl paboTa + + - -




3.Hp0MC)KYTO"IHa$I arTecranuid: 9K3aMC€H - -
IK3AMEH, 3a4em C 014€HK01/7, 3auem

O0BeM OUCLMILIMHEI B 3aUE€THBIX 4 4 - -
eIMHALIAX
O0BbeM TUCLHHUIIMHBI B aKaJl. yacax 144 144 - -

5. Conepmaﬂne AUCHHUIVIMHBI, CTPYKTYPHMPOBaAHHOE€ TII0 TeéMaM C
YKa3aHuE€M KOJUIECTBA AaKAACMUICCKUX YaC0B 1 BU/10B y‘lﬁﬁHbIX 3aHATHH

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. Mnmencuenvle u sxcmencusHvle eUUUNDL.

OOpatumble 1 HEOOpaTUMbIE MPOLIECCHl. YPABHEHUSI COCTOSHHS. YpaBHEHHE

COCTOSIHUS UJICAIBHOTO rasa.
Tennoma u pabomer paziuuno2o pooa. PaboTa pacumpeHuss s Ppa3IudHbIX
nporeccoB. IlepBblid 3aKOH TEPMOJIWHAMHUKH. BHYTpEeHHs JHEprus. OHTAJbIIHS.
3akoH I'ecca u ero cnenctBusi. TemioTel 0Opa3oBaHUsA. 3aBUCUMOCTb TEIJIOBOTO
abpdexra peakunuu oT Temmneparypsl. Dopmyna Kupxrodbda. Bmopoii 3axown
MePMOOUHAMUKY U €20 PAa3IUudHble QOpMYIUPOSKU. DHTPONUS. Y paBHEHUE BTOPOTO
Hayajga TEPMOJMHAMHUKHM JUISI  OOpaTUMBIX M HEOOpPaTUMBIX  MPOIIECCOB.
dyHnameHnTansHoe ypaBHeHue [10O0Oca. BHyTpeHHsAs »sHeprus, Kak OJHOPOJHAs
byHKIMS 00beMa, SHTPOMHUH U uucia MoJiel. YpapHeHue [ n66ca-/{rorema.

Tema 2. Bbi1600 ycno6us xumuuecko2o pagHogecus

N3menenue sneprum ['mb6ca m »Heprum ['enpMroiiplia Tpu XUMHUYECKOM
peakiuu. XUMHYECKOE CpOJCTBO. 3aKOH AehcTBUS Macc. CraHpgapTHasi SHEPTHs
['n66ca xumuueckon peakuuu. Xumuyeckue paeHnogecusi 8 pacmeopax. KoHcTaHTa
paBHOBecus. PazinuHble BUJIBI KOHCTAHT PABHOBECHS M CBSI3b MEXKIY HHUMHU.
XHUMHUYECKOE paBHOBECHE B pPa30aBICHHOM pacTBOpPE. 3aBUCUMOCTb KOHCTAHT
paBHOBECHUsI OT TeMNEpATypbl W AaBJi€HUS. Ypasnenue uzobapvi peakuum U €ro
TePMOJMHAMUYECKUNM BBIBOJ. VICHONIb30BaHME Pa3IUYHBIX MPUOIMKEHUN  JIJIs
TEIMJIOEMKOCTEN PEAareHTOB MPU pACUETAX XUMHUYECKUX PABHOBECHUN MPHU PA3IUUYHBIX
TEMIIEpATypax.

Tema 3. Pacmesopul paznuyunvix Kiaccos.

Paznmuunbie criocoObl BEIpakeHUsI cocTaBa pacTBopa. CMecH ujealbHBIX Ta30B.
TepMoIMHAMHUYECKHE CBOWCTBA Ta30BbBIX cmecel. lneanbHble pacTBOpHI B
pPa3TUYHBIX arperaTHhIX COCTOSHUSAX U OOINEe YCIOBHUE HJACATLHOCTH PACTBOPOB.
JlaBlieHHE HACBIIIEHHOTO Mapa >XKUAKUX PACTBOPOB. 3akoH Payns u 3axou ['eupu.
Hoeanvnvle u neuoeanvHvle pacmeopsi. XUMHUYECKUN TMOTEHIIMAT KOMIIOHEHTa B
pactBope. Memoo akmusnocmeu. KoaxpdumeHTs akTHBHOCTH U UX OMPEEICHUE TIO
MapUyaJbHbBIM JABJIEHUAM KOMMIOHEHT. CTaHAapTHBIE COCTOSIHUS NPH ONPEACIICHUU
XUMUYECKUX MOTEHIHAIOB KOMIOHEHT B KUJKUX U TBEPABIX pacTBopax. DyHKIus
CMEIICHUS JJI UACATbHbIX U HEHUJIEANbHBIX PAacCTBOPOB. [Ipedenvno pazbasinenmvie
pacmBoOpbl, aTepMalibHbIE, PEryJIIpHBIE PAacTBOPbl U MX CBoMcTBa. I[lapunanbHbie




MOJIBHBIC BCJIMYHUHBI U UX OIIPECACIICHUC U3 OIIbITHBIX JAHHBIX JJIA 6I/IHapHBIX CHCTCM.

Tema 4. 'emepocennvie cucmeMsl.

[lonsitue aspl, KOMIOHEHTa, CTeNeHU CBOOONBI. BbiBOA ycnoBus ¢a3oBoro
paBHOBecus. BeiBo1 yciioBust MemOpanHoro paBHoBecus. [IpaBuso ¢a3 ['u66ca u ero
BbIBOJ. Dazosvle pasHoBecusi 8 OOHOKOMNOHEHMHbIX cucmemax. YpaBHEHHE
Knanetipona - Knay3uyca u ero npuMeHeHue K pa3InyHbIM (Pa30BBIM PAaBHOBECHSIM.
Jlnarpammbl cOCTOSIHUSL BOABI, cepbl, gochopa u yriepona. da3oBbie Mepexobl
nepBoro poxa. PazoBble mepexoabl BTOPOro poxaa. Komnueamuenwvle ceoucmed
pacmeopos. V3MeHeHue TeMmmeparypbl 3aTBEPAEBAHUSA PAa3IUYHBIX PACTBOPOB.
Kpuockonndeckuit METON.

5.2. Pa3nenibl, TeMbI JUCHUIIMHBI U BUIbI 3aHATHH
ounasn hopma 0oyuenusn

Bunel 3aHsTHIA, BKIIIOYas CaMOCTOSITENbHYIO Kon
paboTy CTy/IeHTOB (B akaj.4acax) WHIUKATOpa
HaumenoBanue 3aHATHS 3aHATHUS caMoc— JOCTHKCHHUSI
Ne pasnena, TeMbl JICKITMOHHOTO | CEMUHAPCKOTO | TOATEIbHAs | KOMIETCHIMH
n/n JACITUTITUHBI THIIA THMA / U3 HUX pabora
B (hopme
IIPaKTUYECKON
MTOATOTOBKH
Cemectp 4
1. Tema 1. 3akoHBI 8 -/- 20
TEPMOJIMHAMUKH U UX WJI-50mk-1
MPUMEHEHUE
2. Tema 2. XuMunueckoe 8 -/- 20 N-50mk-1
paBHOBECHE.
3. Tewma 3. 8 -/- 20 WJI-50mk-1
Teopus pacTBOpOB
4, Tema 4. 8 -/- 20 WJI-50mk-1
TepmonnHamuka
($ha30BBIX IPEBpAIICHUIA
Hroro 32 -/- 80




3a0unas popma odyuenus

Bupl 3aH8THH, BKIIIOYas CAaMOCTOSITEIbHYIO Kon
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HaumenoBanue 3aHATHS 3aHSATUS caMoc— JIOCTHXKEHUS
paznena, TeMbl JCKIIMOHHOTO | CEMHHAPCKOrO | TOSITeNbHAs | KOMIIETEHIUHU
Ne /it JUCUUTIINHBI THTIA TUIIA / U3 HUX B paborta
3ao0unas / dbopme
urly MPaKTUYECKOU 3aouHas /
IMOJATOTOBKHU urry
saounasn / UI1Y
1. Tema 1. 3akoHbI 2/ - -/- 31/- NJI-50mk-1
TEPMOJUHAMUKHU U
WX IPUMEHEHHE
2. Tema 2. 1/- -/- 31/- WJI-50mk-1
XUMHUYECKOE
paBHOBECHE.
3. Tema 3 Teopus 1/- -/- 31/- N I-50mk-1
pacTBOPOB
4. Tema 4. 2/- -/- 31/- WJI-50mk-1
TepmoanHamMuka
($a3zoBbIX MpeBpa-
LEHUI
Hroro 8/ - -/ - 124/-




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

Ne | HawmmenoBanue paszena, TeMbI HanmeHnoBaHue npakTH4ecKoi paboTh OO0BeM IMCIMIUIMHBI B aKaJ. 9acax
n/n JUCLUILIMHBI ouHast fopMa | OYHO-3a04Has | 3a04Has popma
oOy4eHus dhopma oOyueHus oOy4eHus
/ UITY / VITY
1. | Tema 1. 3axkoHBI Pemenue 3amau Ha 3akoHBI « T epMOXHMHUIY 2 —— 1/-
TEPMOJIUHAMUKH U UX
IpUMEHEHHE
2. | Tema 2. Xumuueckoe CoBpeMeHHbBIE METO/IbI paciyeTa PaBHOBECHBIX COCTaBOB 6 —- 1/-
paBHOBeECHE.
3. | Tema 3. WneanpHple  pacTBOpPbl B pa3IMYHBIX  arperaTHbIX 4 —- 1/-
Teopwust pacTBOpOB COCTOSIHHSIX. Tepmonunamudeckast KJIaccUpUKanus
pPacTBOPOB.
4. | Tema 4. BeiBog ycnoBust (asoBoro paBHOBecHs. BbIBoj ycnoBus 4 1/-
TepmoanaaMuka ¢a3oBbIX Tpe- | MeMOpaHHOTO paBHOBecHs. Da3oBbIe paBHOBECHUS B JBYX- U
BpalleHUH TPEXKOMIIOHEHTHBIX CUCTEMAaX.
Hroro 16 —I- 4/ -




5.4. IlepeveHb 1a060pPaTOPHBIX PadOT

Ne | HawmmenoBanue paszena, TeMbl HanmenoBanue nabopatopHoii paboThI OO0BeM IMCIMIUIMHBI B aKaJ. 9acax
n/n JUCLUILIMHBI ouHast popMa | OYHO-3a04Has | 3a04Has popma
oOy4eHus dhopma oOyueHus oOy4eHus
/ UITY / VITY
1. | Tema l. 3akoHsI JlaGopatopnast pabGora Ne 1. OrmpeneneHue TEIOTHI 2 —- 2 /-
TEPMOJMHAMHKH U UX PacTBOPEHUS XJIOPHIa AMMOHHSL.
MIPUMCHCHUE Jlaboparopuas pabora Ne 2. OmpeneicHue TEIUIOTHI 2
pacTBOPEHMs] METATMYECKOTO MarHus B PacTBOPE COJISTHOM
KHCIIOTHI.
Jlaboparopuas pabota Ne 3 OmpezneneHue TeIIOTH 2
ruaparoodpa3oBaHus cyibdara Menu
2. | Tema2.3. Xumuueckoe Jlaboparopnas pabora Ne 4. H3ydeHne XUMHUYECKOTO 2 - 4 /-
paBHOBecHe. Teopus pacTBOpOB | paBHOBECHS B TOMOTCHHOH CHCTeME Ha TpuMepe
ATepUPHUKAILMU CIHPTA.
JlaGopatopnast pabora Ne 5. H3yuenue paBHOBecus 2
TOMOI'€HHOI  peakiMM B  pacTBOpe Ha  IpuUMepe
B3aMMO/ICHCTBHS XJIOPUCTOTO JKeJIe3a C HOAUIOM KaJIHs.
3. | Tema4. JlaGopatopHass pabota Ne 6. M3yueHuss paBHOBecHs KH[- 2 —/- 2 /-
TepmoanHamuka (a30BbIX | KOCTb — Iap B OMHApPHOH CHCTEME.
IIPEBPALICHU JlaGopatopHass pabora Ne 7. M3yueHue B3aMMHOIi 2
pPacTBOPUMOCTH B TPEXKOMITOHEHTHOM CHUCTEME.
JlaGopatopnast pabora Ne 8. Onpenenenue ko3dduuumenra 2
pacripeieieHusl.
Hroro 16 —/- 8/ -




5.5. 3aaHus 1J151 CAMOCTOATEIbHOI PadoThI CTYJIEHTOB

Ne i/t

HanmenoBanme pasaciia,
TEMBI AUCLHUITIINHBI

3anaHus, BOMPOCHL, ISl CAMOCTOSITEIILHOTO H3yYCHHS
(3amanus)

O0BeM OUCIHIIINHEL B aKaJl. Yacax

ouHas popma
o0yueHus

OYHO-32049HAsI
(dopma oOydeHU
/ UAITY

3ao4Has popma
0o0yueHUs
/ NIy

Tema 1. 3axoHEbI
TEPMOAMHAMUKH U UX
MIPUMEHEHHE

CaMOoCTOATENBHO U3YYUTh OCHOBHYIO U JIOIIOJHUTEIBHYIO
auTepaTypy mo teme. [1oaroToBUTh OTBETHI Ha BOIPOCHI:

a) Makpockonr4eckue CUCTEMbI U TEPMOJAMHAMUYECKUNA Me-
TOJ] MX omucaHus. TepMuyeckoe paBHOBECHE CHCTEMEBI. Tepmo-
QMHAMUYECKHe IepeMeHHble. Temmeparypa.

0) CranmapTHbBIE COCTOSHHS U CTaHJAPTHBIEC TEIUIOTHI XMMUYe-
ckux peakuuid. Temnora cropanus. TemnoTsel oOpazoBaHus. 3a-
BUCHMOCTH TEIIOBOTO 3P eKTa peakiuu OT TEMIIEPATYPHI.
dopmyna Kupxrodda.

B) DHTpoONUs KaK QPyHKIHMS COCTOSIHUSA. VI3MEHEeHne SHTPONHH
NIPY PA3TUYHBIX Tpolieccax. MIi3MeHeHre SHTPOINU H30IHPO-
BaHHBIX [TPOIIECCOB M HAaNPaBJIEHUE Mpollecca.

20

-

31/-

Tema 2. XumMuueckoe
paBHOBECHE.

CaMOCTOSITeTPHO H3yYUTh OCHOBHYIO M JIOTIOJIHUTEIHHYIO
JUTEpATypy MO TEME.

[ToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOMTPOCHI:

1. Xumnueckas nepemenHas. Mzorepma Bant-I'odda.

2. JlTnHaMUYeCKU XapaKTep XUMHUECKOTO PABHOBECHS.
3.YcrnoBust paBHOBECHsS JJIsi TETEPOI€HHBIX XUMHUYECKUX
peaKkuui.

4.Cymnuocts Teopun I'mb0ca-I'enpmroma u Bant-I'opda o
XHUMHYECKOM CPOJICTBE.

20

31 /-

Tema 3.
Teopus pacTBOpoB

CaMOoCTOATEIHHO U3YYUTh OCHOBHYIO U IOTIOJTHUTEIBHYIO
JTUTEPATYpPy IO TEME.

[ToAroTOBUTH OTBETHI HA KOHTPOJIHHBIE BOTPOCHI:

1. KommnratuBHbIE CBOMCTBA PACTBOPOB.

2. [ToBblIlIeHHE TEMIIEPATYPHI KUTICHUSI.

3. [lonmxkeHue TemrepaTypbl 3aMep3aHusl.

4. OcMOTHYECKOE TaBJICHHUE.

5. Pacnipenenenune pacTBOPEHHOTO BENIECTBA MEKTY IBYMS

20

31/-




KUJTKAMH (pa3aMH.

4, Tewma 4. CaMOCTOATEIbHO U3YYHTh OCHOBHYIO U JIOTIOJHUTEIILHYIO 20 —/- 31/-
Tepmoaunamuka  (a3oBBIX | JUTEPATYPY MO TEME.
peBpaIIeHHA [ToAroTOBUTH OTBETHI HA KOHTPOJILHBIC BOPOCHI:

1. Cucrembl ¢ OIHONW HEPACTBOPUMOCTHIO KOMIIOHEHTOB JIPYT
B Ipyre B KPUCTAJUINYECKOM COCTOSHUM.

2. MeToJ1 TEpMHUYECKOTO aHATTN3a.

3.KpusBsle oxuaxeHus.

4.TlocTpoeHue [uarpaMm IUIaBKOCTH.

5. CucteMmsl, 00pa3yrolye yCTOHYMBbIE XUMHUUECKUE COEIUHE-
HUSL.

6. Cucrembl, oO0pa3yiolMe HEYCTOHYMBBIE XHUMHYECKHE
COEJIMHEHUS

B pesynbraTe OCBOGHMS 3aJaHHUN CaMOCTOSITENIbHOM pabOThl CTYAEHT JOJDKEH YMETh pellaTh 3a/ladd 10 H3yYEeHHBIM TeMaM, MOATOTOBUTHCS K
BBINOJIHEHUIO JTAOOpaTOPHBIX paboT, a Takke K ’k3aMeHy. Ha ocHOBe M3yuyeHHOro MaTepuasia CTYAEHT JIOJKEH BBIIOJHUTH MHCbMEHHBIE 3a/laHUs B
BHJIE MOAYJIEH, KaK IIPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM.




6. PacueTHo-rpaduueckas pabora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora
Konmponvnasa paboma npedycmompena no 3a04noti popme obyuenus
[IpenycMotpena 1 KoHTposibHast pa0oTa, BKIIOYAOIIAs TEOPETHUYECKUE
BOIIPOCBI W pacyeTHble 3anayu. OHa BBINOJHSAETCA B COOTBETCTBUU C
pa3paboTaHHBIMU METOJMYECKUMH YKA3aHUSIMU.
Pa3nesibl KOHTPOJILHOM PabOTHI:
1) TermoTa 1 pabOTHI PA3ITUYHOTO POJIA.
2) BreIBOI yCloBHsI XUMUYECKOTO paBHOBecHs V3meHeHue sHepruu ['mbOca u
SHEPruM | eNbMrospLa npyu XuMUIECKON peakunu. XUMUYECKOE CPOICTBO.
3) PacTBophl. TepMoguHAMHUUECKHE CBOMCTBA Ia30B
4) I'eTepOreHHBIE CHUCTEMBI

CTpyKTypa KOHTPOJIbHOM PadoThI:

1 .TUTyAbHBIN JTUCT.

2. YcoBUS 33JJaHUs U €T0 PEIICHHUE C TPUBEEHUEM COOTBETCTBYIOIINX TEOPETHU-
YECKUM MOSICHEHUH U (OpMYJI, a TakKe rpadiKOB 3aBUCUMOCTEH BETTUYHH.

4. ITpunoxenus:

Hcnonbs3oBaHHAs nuTeparypa

NHTEepHET-UCTOUYHUKH C YKa3aHUEM CCBLIKH.

10. OueHo4HbIe cpeacTBa ISl MPOBEIEHUS TEKYLEro KOHTPOJIsi U Mpo-
MEKYTOYHOU aTTeCTAlMU

OnenuBanne pe3yabTaTOB OOy4deHUS MO JUCIHUIUIMHE ¢ ypOBHSA
c(hOPMHUPOBAHHOCTH KOMIETCHIIMI (YacCTH KOMIIETCHIIMH) OCYIIECTBIISIETCS B
paMKax TEKyLIEro KOHTPOJS YCIIEBAEMOCTH W MPOMEXKYTOUHOM aTTECTAlUH B
COOTBETCTBUM C DOHIOM OLIEHOUYHBIX CPEJICTB.

Tunosoi nepevyeHb BONMPOCOB K MOIYJISIM:
Nel
1. T'a3, pacumpsisice oT 10 mo 16 1 mpu mocrossHHoM aaBiaeHun 101.3 «klla,
noryomaet 126 [ remnorsl. OnpeaenuTe U3MEHEHUE BHYTPEHHEN SHEPTUHU rasa.
2. Cxonbko Temia norpedyercs Ha nepeoa 500 r Al (t.ut. 658 °C, Ap,H° =92.4
ka1 +), B3sToro mpu 25 °C, B pacruiasiennoe cocrosuue, eciu Cp(Alys) = 0.183
+1.096-107T kan-r 1-K1?



3. Paccuwnraiite MmonbHyt0 3HTponHi0 HeoHa mpu 500 K, ecau npu 298 K u Tom xe
00BbeMe SHTponHs HeoHa pasHa 146.2 Jx-K 1t -moms

4. Bpruncnure u3MeHeHue sHepruu ['mb6ca nmpu cxatuu ot 1 atMm 10 3 aTt™ 1npu
298 K:

a) OJTHOTO MOJISl KUJAKOUN BOJIBI;

0) 0JTHOTO MOJISl BOJSTHOTO Mapa (KaeaabHbIN ra3).

No2

1. Onpenenure M3MEHEHUE BHYTPEHHEN 3HEPIUH, KOJUYECTBO TEIIOTHI U PaboTy,
COBEpIIAEMYIO TIPH 0OpaTUMOM HM30TEPMHUYECKOM paciiupeHuu azora ot 0.5 o 4
M° (HauanbHBIE yCIOBHs: TeMuepaTypa 26.8 °C, nasnenue 93.2 klla).
2. CTanmapTHast SHTAIBIHS PEAKITUU

C&CO_?,(TB) = CaO(TB) + COz(r),
MpPOTEKAONIEH B OTKpBITOM cocyle mnpu temnepatrype 1000 K, pasna 169
kJ[x-Mob 1. UeMy paBHA TEIUIOTa DTOM peaKlUH, NMPOTEKAIOUIEH IIPH TOM kKe
TeMIIEpaType, HO B 3aKPBITOM cocye?
3. Paccuuraiite u3meHneHnue sHTpornuu npu HarpeBanuu 11.2 i azora ot 0 go 50 °C
Y OJJTHOBPEMEHHOM yMEHbIlIeHUH AaBieHud ot 1 atm go 0.01 atm.
4. N3menenue sHeprun ['ub66ca B pesynbTaTe ucnapeHust Bojsl mpu 95 °C u 1 atm
paBHO 546 Jx-Monb 1. Paccuuraiite 3HTp0HI/IIO napoB Boabl npu 100 °C, ecnu
sHTponMst kuAKoH Bomel paBHa 87.0 JIx-Klmons?. Ilpm kxakom naBieHMn

n3MeHeHue 3Heprun ['nd0ca B pesynbTaTe ucnapeHus Bojibl 0yaet pasHo 0 mpu 95
°C?

Tunosoii nepevyeHb BONPOCOB K IK3aMEHY:
Bomnpocel qu1d 3k3amMeHna
. [Ipouieccel B TEpMOIMHAMUKE
. OCHOBHO MOCTYJAT TEPMOAMHAMUKHI
. HyneBol 3akoH TepMOAMHAMUKN
. YpaBHEHUS COCTOSIHUS
. [lepBbIiif 3aKOH TEPMOIMHAMUKH
. Buytpennsisa sueprus. Padota. Ternnora
. PaboTa naeanbHOro ra3a npu pa3auvHbIX Mporeccax
. Kanopuueckue ko3¢ huiineHTo
. AHUIUTUYECKHE BBIPAKECHHS IEPBOTO 3aKOHA TEPMOJUHAMUKHU

10. Terumoemkocth. Bzaumocssss C, u Cy
11. DHTanbpnus
12. 3aBUCUMOCTH TEIUTIOEMKOCTH OT JaBJIEHUS U 00beMa
13. 3akon I'ecca. CnencrBust 3akoHa ['ecca
14.CtangapTHble COCTOSHUS, CTAHAAPTHBIE YCIOBHUS
15.YpaBuenus Kupxrodga
16. 3aBUCUMOCTH U300apHOI TEMIIOEMKOCTH OT TEMIIEPATYPhI
17. CiocoOblI onpenieneHus TeII0eMKOCTeN

O 01NN WN =



THIOBBIE TECTOBBIE 3a]aHUS:

1. 3aoanue {{ 11 }} 11
BeIauciuTh K3MEHEHHE YUCIIa MOJIb BEIICCTBA B CIICAYIOMICH PCaKIIUH:
Clng(TB) + 1202(F) = 10C02(F) + 4H20(>K)
1) -2.
2) 1.
3) 2.
2. 3aoanue {{ 12 )} 12
OT Kakoro mapaMeTpa 3aBUCHUT Pa3HHIIA B CICTYIONINX BEIIMUNHAX:
Qp 1 Qv
1) An
2) T
3) R
3. 3aoanue {{ 13 }} 13
W3MeHeHne SHTAIBIINY CIACAYIOIICH PeaKIIuu:
C2H4(F) + Hg(l“) = C2H6(F)

1) He siBnsieTcs Temutoroi oopasobanus CoHg
2) SIBnsercs temnoroit oopazoBanus CoHg
3) SBnsercs temoroit oopazoBanus CoHg
4. 3aoanue {{ 14 }} 14
BeIaucnuTh TEIIOTY CropaHus aleTuieHa U3 CIeAyIOMEero ypaBHEHUS:
2CoHo(1) + 502(1) =4CO04o(T) + 2H,0(x);  AHyp =—2600 x/Ix
1) —1300
2) — 2600
3) —5200

IIpuMepsI BOpocoB [1J1s onpoca:
1. 3aKoHBI TEPMOAMHAMUKHU
2. YcioBusi paBHOBECHS TEPMOIMHAMHUYECKUX CHCTEM
3.YpaBHEeHMsI COCTOSHUSA UCAIbHOTO rasa.

TunoBble 3agaHusl 1JII KOHTPOJIbHOI padoThI

1. Ogun Monb uaeabHOro Traza, B3storo npu 25 °C u 100 atMm, pacmmpsiercs
oOpatuMo M Hu30TepMUYeckd 10 5 artMm. Paccuuraiite paboTy, MOTJIOLIEHHYIO
teriory, AU u AH.

2. PaccuuTaiiTe CTaHAApTHYIO BHYTPEHHIOIO JHEPrUI0 OO0pa3oBaHUs >KHJIKOTO
oenszona npu 298 K, ecnu cranaaptHas 3HTalIbIUs ero oopa3zoBanus pasHa 49.0
kJx-Momp 2.

3. Onun Mok renust npu 100 °C u 1 atm ememmBatot ¢ 0.5 monb Heona nipu 0 °C
n 1 atM. Onpenenute U3MEHEHUE SHTPOIUM, €CJIM KOHEYHOE JIaBJICHUE paBHO |
aTM.

4. N3menenue sHeprun [ ' ub0ca B pesysnbrare ucnapenus Boasl mpu 104 °C u 1 atm
paBHO —437 Jlx-Moab 1. PaccumTaiite sHTponmio mapos Boasl npu 100 °C, ecnu
sHTponMst kuAKoH Bomael paBHa 87.0 Jhx-Kl-mons?. Ilpu kxakom naBieHMn



n3MeHeHue sHeprun [ mOOca B pesynbTrare uMcmapeHus Bojabl Oyaer paBHO 0 mpu
104 °C?

5. Haiitu K, peakuuun 2C,HsOH = CH3COCH; +3H, + CO npu temneparype 400
K meronom Temkuna-IlIBapiimana

6. Peakinus mpoTekaeT B 3aMKHYTOM cocyze npu temieparype 7. OnpeneauTsb
PaBHOBECHBIE MapIMaJIbHBIE JaBJICHUS BCEX KOMIIOHEHTOB M HMCXOJHOE JAaBJICHHUE
BemecTBa A, €ClIM M3BECTHO 3HAYEHUE KOHCTAHThl PABHOBECHSI PEAKIIMH
TEPMUYECKON TUCCOIMAIIMN TIPU JAHHOW TeMIiepaType M 00Iee paBHOBECHOE
JaBieHue cmecu P.

BemecTBo Peaxuus K, P-10*, u/m? T,K
A
H,O H.O+2H+O0O 2,096-10%° 1,0133 4000

[To nuarpamme mnaBkoctu cuctembl KCI-AgCl onpenenuTs:

1) uto mpexacraBisieT codoit cuctema, coaepxaiias 60 mon. % KCl u 40 mon. %
AgCl, npu 800 °C;

2) pu Kakoi TeMIiepaType HaYHETCsl KPUCTAJUTU3AIHS B 3TOU CUCTEME;

800

Temneparypa, C

400

300

200 R e e T
0 20 40 60 80 100
KCl macce. % AgCl AgCl

Juarpamma miaBkoctu cuctembl KC1-AgCl

11. YuyeOHO-MeTOAHUYECKOE 00ecneuyeHne JUCIUILTUHBI
11.1. PekoMeHayeMas jquTeparypa
1. benuk B.B. ®usudeckas u xouiouaHas xumus.: yueOnuk / B.B. bemuk, K..
Kuenckas - 4-e uza., - M. : Academia, 2008. - 288 c. Dx3eMIuisapsl Beero: 20
2. Tumakona, E. B. ®uznyeckas Xumus. IIEKTPOXUMUYECKUE CUCTEMBI : yueOHOe
nocobue / E. B. Tumakoa, A. A. KazakoBa. - HoBocubupck : MUzn-so HI'TY,
2020. - 116 c. - ISBN 978-5-7782-4237-1. - Tekct : snekrpoHHbii. - URL:
https://znanium.com/catalog/product/1869091 (nata o6pamenus: 19.09.2023).




3. TumaxoBa, E. B. ®wusnueckas xumwus. COOpHUK 3aJaHUNl C TPUMEPAMH
peuenuii : yaeoHoe nocooue / E. B. Tumakona, A. A. Kazakosa. - HoBocuOupck :
N3n-Bo HI'TY, 2018. - 136 ¢. - ISBN 978-5-7782-3575-5. - Tekcrt : 2JIeKTpOHHBIM.
- URL: https://znantum.com/catalog/product/1869090 (mata oOpaiieHus:
19.09.2023)

4. OcHoBbl ¢usnueckoir xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM.
JlaGoparopus 3nanuii, 2013 - Yacte 1. Teopus . -2-e u3z., nepepad. u gom. -2013.
- 320 c. Ox3emiuisapsl Beero: 10

5. OcHoBbl ¢pusnueckort xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM.
Jlaboparopus 3nanuid, 2013 - Yacts 2. 3agauu . -2-e usna., nepepad. u gom. -2013. -
263 c. Dx3emiuspsl Beero: 10.

6. benoycosa, H. B. ®usnueckas xumus : yaueoHoe nocooue / H. B. benoycosa, M.
H. BacunbeBa, H. C. CumonoBa, A. @. lllumanckuii. - Kpacnosipck : Cub. denep.
yH-T, 2019. - 308 c¢. - ISBN 978-5-7638-4052-0. - Tekcrt : anexkrponHbiid. - URL:
https://znanium.com/catalog/product/1819694 (nata obparenus: 19.09.2023).

7. bepezoBuyk A.B. ®usndeckas xumus [DIEKTpOHHBIN pecypc]: yueOHOe Mmoco-
oue/ bepe3oBuyk A.B.— OnexkTpoH. TekcToBble aaHHble.— CapatoB: Hayunas
kaura, 2019— 159 c.— Pexum noctyma: http:// www.iprbookshop.ru/8191.—
OBbC «IPRbooks.

8. Ponnyrun B.U. ®usukoxumust noBepxHoctu. — Jonronpynnsiit: U] «naTen-
nekT», 2008. — 568 c¢. Dx3eMIuspsI Beero: 9.

11.2. Ilepuoguveckue u3TaHus

He UCNONb3YIOMCAL
11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTHI
He UCNONb3YIOMCA

11.4 IlepeyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. YueOGHo-MeTouYecKre MaTeprabl o quciuinHe «Dusndeckas XumMus»
(anmexkTpoHHBINM 00pazoBaTenbHbIi pecypc pazmeried B MOC OTU (pumman) CI'TY
uMenu ['arapuna FO.A. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178.
2. Caiit OTU (dbumman) CI'TY umenn [Narapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPpOHHO-0MOIMOTEYHbIE CHCTEMbI
1. «OBC IPRbooks,

2. OBC «Znaniumy

3. «OBC elibrary»

4, 9bC «kKOHCVYJIbTAHT CTYJAEHTA»

11.6. Pecypcbl  uMHGPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«HHTEepHET»
He UCNONb3YIOMCA


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178
http://techn.sstu.ru/

11.7. IleyaTHbIE M JJIEKTPOHHBbIEC 00pa3oBaTe/ibHbIE pecypchl B (hopmax,
aJanTHPOBAHHBIX /JIsl CTYJEHTOB ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbsI (IJIs1 IPYNI ¥ MOTOKOB € TAKUMH CTyJI€HTaAMH)

1. ApantupoBanHas Bepcusi HOb, nns ucnonb3oBaHus WHBaNUIaMU U
JMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI

Obyuarowuecs uz uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvimu u
(unu)  INEKMPOHHLIMU — 00pPA308AMENbHBIMU — pecypcamu 6  ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUAM UX 300DOBbS.

12. UndopMaumoHHO-CIPABOYHBbIE CHCTeMbl W HNpodeccHOHATLHbIE
0a3bl TaHHBIX

OOyuaromuMcst obecriedeH A0cTyn (yIajJeHHBbIM JOCTYI), B TOM YHUCJE B
cllydae MPUMEHEHHUSI 3JIEKTPOHHOTO 00yUYeHusl, AMCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTMH, K COBPEMEHHbIM NpPOPECCHOHANBHBIM 0a3zaM JaHHBIX U
MH(GOPMALMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb UHGOPMAUOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas cucrema «Koncynbrant ILmrocy.
2. bubmuoreka MI'Y um M.B.JlomoHocoBa. Xumuueckuii ¢akynbrer MI'Y
www.chem.msu.su
3. Poccuiickas nanmonanbHas ounbnuoreka (PHB) www. nlr.ru

12.2 IlepeyeHs npodeccHOHATBLHBIX 023 TAHHBIX
He UCNONIb3YIOMCA

12.3 TlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHiH, HCHOJIb3yeMbIX NpH
OCYLLIECTBJICHHH 00Pa30BaTeJILHOI0 IpoLecca o JAMCUMILINHE, BKJIOYas Ie-
peYeHb MPOrPaMMHOI0 o0ecneYeHus

OO6pa3oBaTenbHBIM MPOLECC IO JTUCHUIUIMHE oOecTiedeH HEe0OXOIUMbBIM
KOMITJIEKTOM JIMIICH3MOHHOTO M CBOOOJIHO PAaCIpPOCTPAHSIEMOI0 IMPOTrPaMMHOTO
obecrieyeHuss, B TOM YHCJIE OTCYCCTBEHHOTO MPOU3BOACTBA  (IOICIKHUT
OOHOBJICHUIO MTPU HEOOXOIUMOCTH).

1) JIvmeH3nOHHOE MPOrpaMMHOE 00eCIIeYeHHE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

Kaxnprii  oOyuarommiicss B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIAUBUIYAJIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K AJICKTPOHHO-
OMOMMOTEYHOM CHUCTEME M JJIEKTPOHHON WH(MOPMAIMOHHO-00pa30BaTeIbHON

cperne.

13. MaTepuajibHO-TeXHHYECKOe oOecreyeHmne

Vuebnas ayoumopus 01 nposedenus 3aHAMULL JIeKYUOHHO2O0 MUnNd,
meKyujeco  KOHMpoAs U  NPOMEJCYMOUHOU ammecmayul, 2pynnogulx u
UHOUBUOYATLHBIX KOHCYIbMAYUll



YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOCNbI0 W TEXHHUYECKUMHU
cpeactBamu oOyueHus: 20 pabouux MecCT oOydaronmxcs; pabouee MecTo
IperoaaBaTelis; KJIacCHas JOCKa; TMPOCKIIMOHHBIM 3KpaH; MYJIbTUMEIUHHBIN
NPOEKTOpP; KOMITBIOTEp, TOAKIIOYCHHBIH K MHTepHET ¥  JOCTYNIoM B
uHpopmalmonHo-oopazoparenbuyto  cpeny IOTU  (puwmman) CI'TY wumenu
['arapuna }O.A.; neMoHCTpallMOHHOE O0O0OpYJIOBaHWE M y4eOHO-HATJIATHBIC
nocoOwsi, 00ECTIeUnBAOIINE TEMAaTHIECKUE WILTIOCTPAIMH 110 pabodeil mporpaMmme
JUCITUTUTHBI.

Vuebnas ayoumopus @usuueckou xumuu Onsi HNPOBEOCHUS 3AHAMULL
1abopamopHo2o muna

Cronsl W CTyJbd C KOJMYECTBOM IMOCaAOuYHbIX MecT 20, mocka s
HaITMCAaHUS MEJIOM

YKOMIUIEKTOBaHA 000PY/I0BaHUEM:

1. Caxapumerp CVY-5

2. Becnl anextponnsie Shinko AF-R220CE

3. baus Bogsinag TW2

4. Tepmoctat TW-2

5. lIkad cymmnsHei Binder ED

6. Konbonarpesarens Kl 2.

Pabouyro mporpaMmy cocTaBuil <~ /O.I". Hepepnas _/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3Menenus yreepxkaeHsl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /






