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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocolGeH wuCHoOIb30BaTh OCHOBHBIE OHOJOTHYECKHE, (PUBHKO-XUMHYECKUE, XHUMHUYECCKHE,
MaTeMaTH4YeCKUe METOABl Il pa3paOO0TKH, HCCIECIOBAaHWNA M OKCTIEPTHU3BI JIEKAPCTBEHHBIX CPEJNCTB,
W3TOTOBJICHUS JICKAPCTBEHHBIX MPENapaToB

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHHUS JUCLUILINHBL:

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

- (hapMareBTUYECKHIt

- DKCIIEPTHO-aHAJIUTUYECKHUI

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cdepax: 02 3npaBooxpaneHue (B chepe oOpaleHus JIEKapCTBEHHBIX CPENICTB U APYTHX TOBAPOB AlITEYHOTO
accoptumenTa), 07 AIMUHHCTpPaTUBHO-yTIpaBlIeHUECKass U OpUCHAs AEATENbHOCTh (B cdepe oOpamieHus
JIEKapCTBEHHBIX CPEJICTB)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC

HKIIMH / TPYIOBBIE UIIH o
by py. MHIUKATOPHI TOCTKEHUS KOMITCTCHITHIA

npodeccroHanbHbIC (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
OIIK-1 Cnocoben [Ipumensier OCHOBHBIE (U3UKO-XUMHUYECKUE u
WCTIOJIB30BaTh OCHOBHBIE XMMUYECKHe METOABl aHamuM3a Uil pa3paboTKw,

MaTeMaTH4eCKUe METOIBI
1151 pa3paboTKHy,
WCCIIEJOBAaHUN U
9KCIIEPTU3BI JICKAPCTBEHHBIX
CPEACTB, U3TOTOBICHUS
JIEKapCTBEHHBIX MIPENapaToB

OHOJIOTHYECKUE, WCCIICIOBAHUH W SKCIEPTU3bI JICKAPCTBEHHBIX CPEICTB,
(PM3UKO-XUMHUYCCKHE, JICKAPCTBEHHOTO PACTHTEIHHOTO CHIPhS U OMOIOTHUECKHUX
XHMHYECKHE, 00BEKTOB

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CrnocobeH WHCIONB30BaTh OCHOBHBIE OHOJOTHYECKUE, (U3UKO-XUMHUYECKUE,
XUMHYECKHE, MATeMAaTUIECKUE METObI IS Pa3pabOTKH, UCCICIOBAHUA U IKCIIEPTH3BI
JIEKapPCTBEHHBIX CPEJICTB, H3TOTOBJICHUS JICKAPCTBEHHBIX MPEMapaToB

Ne HanmenoBanwme ®dopma o0ydeH
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7|O0wmasa u +
HEOpraHuyecKast
XAMUS

o0

Opranuzanus +
OMOMEIUIIMHCKAX
HUCCIIEIOBaHUIT

9|Opranuueckast XUMUs + | +

10 [ITpakTika 110 +
(hapMaKOTHO3UHU

11 |IIpakTHka nmo +
(hapmarieBTHUECKON
TEXHOJIOTUN

12 |CraTtucTuueckue +
METOABI B (hapMaruu

13 |Tokcukonornyeckas + | +
XAMUS

14 [@apmanieBTHYECKAS + | +
XUMUSA

15 |dusnka +

2. Mecto mucuuiuiaabl B cTpykrype OIl cnenuaaurera:
JucrumnHa «Puznueckas U KOJUIOUIHAS XUMHUSD OTHOCHTCS K 00s13aTeNIbHON YacTu yueOHoro iaHa Ol
0 HarpasJieHuto noArotToBku 33.05.01 - @apmanus.

I[I/ICI_[I/IHHI/IHa «Dusnueckas u KOJUTOMAHAas XUMUS)> U3Yy1aCTCA B 4 CCMCECTPC.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 70
Jlexuuu (Jlexummn) 14
Jlaboparopnsie (JIab. pab.) 56
CamocrostenbHas pabota (CP) 74
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
uH | .
pao.
O|l0|O
4 cemectp




1 OCHOBHBIE IOHATUS Konnoksuywm;
U 3aKOHBI 3amura
TePMOJMHAMUKH U 1ab0paTOPHBIX
TEPMOXHUMHUH, pabort; Pemenue
TIeKaIUe B OCHOBE 3amad
XUMHYECKOTO U
(U3UKO-XUMHUYECKO
ro aHaJau3a 4 |18 | 20
JIEKapCTBEHHBIX
CPEICTB,

JIEKapCTBEHHOTO
PacCTHTETHHOTO
CBIPBS U
OMOJIOTMYECKHIX
00BEKTOB

2 ®dazoBoe KomnokBuywm;
paBHOBECHE. 3amura
Kunerunka 4 22|26 1a00paTOPHBIX

pabort; Pemenue
3aja4

3 [ToBepxHOCTHBIE KomnokBuywm;
SIBJICHUSI. 3amura
JucnepcHbie 4 |10 | 20 1a00paTOPHBIX
CHUCTEMBI pabort; Pemenne

3aja4

4 BricokoMonekyinsapH 3ammuTa
bl€ COETUHEHUS 71a00paTOPHBIX

216 |8
(BMC) u ux pabor
pacTBOpHI

Tema 1. OCHOBHBbIE MOHATUS M 3aKOHBI TEPMOAMHAMUKH M TEPMOXUMMHU, JiesKalllie B OCHOBE
XHMHUY€CKOro M (PpM3NKO-XHMMHUYECKOr0 AHAJIN3a JIEKAPCTBEHHBIX CPEACTB, JIEKAPCTBEHHOI0
PACTUTENBHOIO CHIPbA U Onooruvecknx o0bexToB (OIIK-1)
Jlexknus.
Jlexuus «O1eMeHThl XMMUUYECKOM TEPMOAMHAMUKHI U TEPMOXUMUI

[Ipeamer, 3agauu 1 MeTonbl GU3MUECKON M KOJUIOMIHOM XUMUHU U €€ 3HaueHue s dapmaruu. [lepBoiii n
BTOPOM Hayana TepMoauHAMUKH. DOpMYyIHPOBKM BTOPOrO Havaia TEPMOAMHAMHKU. DHTponus. Tperbe
Hayajgo TepMOAMHAMUKU. XapakrepucThuueckue (yHKIUHU. TepMoauHaAMHUECKHE MOTEHLIMAJbl. DHEeprus
I'enpmronbma. Dueprus [u606ca. TepMonnHaMUYeCKHUE YCIOBHS CAMOIIPOU3BOJIBHOTO MTPOTEKAHMS TIpoliecca
M JIOCTIDKEHUS COCTOSHMUS paBHOBecHs. YpaBHeHus [nO6ca- ['enmbmronbiia. XuMHUYECKOE paBHOBECHE.
[lonsiTHe 0 XMMHMYECKOM pPaBHOBECHU. TepMOIMHAMUYECKUE YCIOBUS XHMHUYECKOTO PAaBHOBECHUS. 3aKOH
NEHCTBYIONIMX MacC U €ro TepMoAMHaMH4Yeckoe 000ocHOBaHUE. CBs3b MEXIY KOHCTAHTAMH XUMUYECKOTO
paBHOBECHS, BBIPAKEHHBIMHM Pa3IMYHBIMH croco0aMu. YCJIOBHAas KOHCTAHTAa paBHOBECHs. YpaBHEHHE
M30TEPMBbl XMUMHYECKOW peakuuu (m30oTepMbl BanT - Todda). 3aBHCMMOCTh KOHCTAHTHI XUMHUYECKOTO
paBHOBecHsl OT TeMriepatypsl. M306apa u uzoxopa Bant - Todda. UaTerpupoBanue ypaBHEHUsT H300apbl
(m3oxopel) Bant - Todda. OcoOEHHOCTH TETEPOreHHBIX XUMHUYECKHX paBHOBecui. CrmocoObl pacuera
XUMHYECKUX PABHOBECHIA.

Jlexuus «Tepmoannamuka (a3oBbIX paBHOBecHH. KHHETHKa XUMUYECKHUX peakUuil U KaTalu3y

Tepmonunamuueckue yciaoBusi ¢azoBoro paBHoBecus. [IpaBwio ¢a3 ['mb6ca. dazoBbie NEPEXObl.
OnHOKOMIIOHEHTHBIE 3aKPbIThIE cCUCTeMBbl. YpaBHeHue Knanelipona — Kiaysuyca.



JluarpaMMbl COCTOSIHUSI OWHApHBIX CHCTEM — JHarpaMMbl IUIaBKOCTH. CHCTEMbl M3 KOMIIOHEHTOB,
HEOTPAaHMYEHHO PaCTBOPUMBIX APYT B JIpyre (KPUCTAUTU3UPYIOMIUXCS U30MOP(HO) KaK B )KUIKOM, TaK U B
TBEPJOM COCTOSIHUH, HE 00pa3ymoIuX XUMUYECKUX coequHEeHuH. CHCcTeMbl ¢ HEOTPAaHWUYCHHON B3aMMHOM
PacTBOPUMOCTHIO KOMIIOHEHTOB B JKUKOM COCTOSIHUHU, HE 00Pa3yIOMIUX XUMHUYECKUE COSTUHEHHUS.

Knaccudukaruss OMHapHBIX KXUJAKUX pacTBOPOB. 3akoH Payns u ero TepMmonmHamMuyeckoe 0OOCHOBAHHE.
3aBUCUMOCTD JaBJIEHUS HACBIILEHHOTO NIapa HaJ paCTBOPOM OT COCTaBa pacTBOpA.

Okctpakuus. Koadduument pacnpenenenus. CreneHb wu3BineueHUst ((pakTop HM3BICUCHUS, MPOLECHT
sKcTpakuuu). DakTop paszneneHus ABYX BELISCTB. YCIOBUS pas3lelieHus IByX BemiecTB. KoHcTtaHTa
SKCTpakiuu. BriusHue paznnyHbIX (aKTOPOB HA MPOLECCHl IKCTPAKUUHU (BIUSHHE 00beMa SKCTpareHTa u
YHcaa TOCIEeN0BaTeNbHBIX JKCTpakiuii; BiusHue pH BOaHONM a3pl; HCIONB30BAHWE MACKUPYIOIIUX
areHTOB; B3aMMHOE BJIHMSHHUE SKCTPArMPyeMBbIX BEIIECTB; IOAABICHHE OKCTpakuuu). Ilpumenenue
SKCTpPaAKIUH B (hapmaru.

[loBpIlIEHNE TeMmepaTypbl KHUIIEHHS pacTBOpa HEJETYyuYero BeUIeCTBa IO CPAaBHEHUIO C TeMIIEpaTypoil
KHUIICHUSI YUCTOTO pacTBOpHUTENs. D0ynuockonus (30ynuomerpusi). [loHmKeHHEe TeMIiepaTyphl 3aMep3aHus
pacTBOpa HEJETydYero BELIECTBAa IO CPAaBHEHUIO C TeMIepaTypod 3amep3aHHsl YHCTOTO PaCcTBOPUTEIS.
Kpuockonus. Ocmoc. OOpatHbiii  ocMoc. Yiaerpadunsrpanus. OrnpeneneHne MOJSIPHOH — MacChl
PacTBOPEHHOIO BEIIECTBA 110 OTHOCUTEIHHOMY YMEHBILICHUIO JABICHUS HACBIIIEHHOTO Mapa pacTBOPUTENS
HaJ pacTBOPOM. PacTBOpUMOCTH ra30B B JKHJIKOCTSIX.

JlabopaTropHbie padoThbI.
Jlabopatopnas pabota «OnpeneneHue TIOTHOCTH PaCTBOPOBY
Texnuka 6e30macHOCTH pabOTHI B 1abOpaTopuu (PU3NUECKON U KOJITOUTHONH XUMUH.
Onpenenenre 3aBUCUMOCTH OTHOCUTENBHOM TIIOTHOCTH pacTBOpoB KCI oT KoHIIEHTpanuu.
Onpenenenne 3aBUCUMOCTH OTHOCUTENbHOU M10THOCTH pacTBopa KNO3 (0=20%) oT TeMnieparypsl.
KoHTponbHbIE BOTPOCHI:
1. MeTonpb! ompenieneHust IJI0THOCTH pacTBOPOB.
2. I3MepeHus OTHOCUTENIBHOM TJIOTHOCTH PacTBOPa C MOMOIIbIO MMKHOMETPA.

JlaboparopHoe 3ansitme. JlaGoparopHasi pabGora «Omnpenejsenune audpdepeHIUATBHOR U
HHTErPAJbHON TeNJIOThI PACTBOPEHUSI COJIN

OmnpeneneHne TeI0eMKOCTH KaIOpUMETPUIECKONW CHCTEMBI.
Onpenenenre UHTETPAIbHOM TEMJIOTHI PaCTBOPEHUS CyNb(daTa Kaaus.
KoHTposnbHBIE BONIPOCHI:

1. 3aBUCHUMOCTBH TETUIOBBIX 3(PPEKTOB OT TEMITEpaTyPhI.

2. TepmonuHamudeckue cucreMbl. Omnpenenenue U knaccudukanus. Bayrpennss sueprus. Onpenenenue,
COCTABJISIFOLLINE, Pa3MEPHOCTb.

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «OnpeneneHue TenJ0Thl THAPATALIUH COTH»
OrnpeneneHre TemI0eMKOCTH KAJIOPUMETPUYECKON CUCTEMBI.

Onpenenenne TemioTsl rugparanuu conu CuSO4.

KoHTponbHBIE BOTPOCHI:

1. 3aBUCUMOCTH TETJIOBBIX 3(P(PEKTOB OT TeMIEepaTyphl.

2. TepmogmHamuyeckue cuctembl. Onpenenenne u kinaccudukanus. Bayrpennss saeprus. Onpenenenue,
COCTABIIAIOIINE, PA3MEPHOCTb.

3. Terutota pactBopenus. TemioTa rugparauu (CoabBaTaIum).

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «OnpeneneHue TenJ0Tbl HEHTPATU3ALUM U TEIVIOTHI
AHUCCONMALIID)

OmnpeneneHny TeIUIOTH HEUTPATU3AIMH C1a00r0 OCHOBAHUS CHIIBHON KUCIIOTOM.

OnpeneneHnn TeIOThl HEUTPATU3alUA CUIIBHOTO OCHOBAaHMS CUJIbHOM KUCIO0TOM. KOHTPOJIbHBIE BOITPOCHI:
1. Yro Ha3pIBaeTCs TepMOAMHAMMUYECKOM cuctemoi? Kakue mnapameTpbl XapaKTEpU3YIOT COCTOSHHUE
CUCTEMBI?

2. Yrto Ha3bIBaeTCs TEIUIOBBIM 3(dexTom peakiuu? [Ipy Kakux yCIOBUSX OH Ha3bIBAETCS M3MEHEHUEM
SHTAJIBIINU peaKLuu?



JlabopatopHoe 3ansTHe. KonmokBuym M pemenue 3agay mo pasgeiay 1 «OcHOBHbIe NOHATHA U
3aKOHbI TEPMOJAMHAMMKH H TEPMOXHMHH, JIe;KALMe B OCHOBE XHMHYECKOIro U (pM3MKO-XHUMHYECKOI0
aHAJIN3a JIEKAPCTBEHHBIX CPEICTB, JEKAPCTBEHHOI0 PACTHUTEJBHOIO ChIPbSI M OHMOJOTHYEeCKHX
00bEKTOBY.

. UneanbHble U peabHbIC ra3bl.

. OCHOBHBIE OHATHSI XUMUYECKON TEPMOIUHAMHUKH.

. HyneBoe Hauaso (HyseBoi 3aKOH) TEPMOJUHAMUKH.

. [lepBoe Hauasno (mepBbIii 3aKOH) TEPMOIUHAMHUKH.

. Hexpyrosble nponeccsl.

. Tepmoxumusi. 3akoH ['ecca.

. 3aBUCUMOCTBH TEIJIOBBIX 3(P(PEeKTOB OT Temneparypsl. YpaBHeHHE (3aKkoH) Kupxroda.

. Xapakrepuctuaeckue GyHKIUU. TepMoauHaMUYecKue MOTeHITnaabl. JHeprus [eapmronbia (cBoOoHAS
sHeprus). DHeprus [ m66ca (cBoOOMHASI SHTANIBITHS).

0 3 N L LN

9. TepMoaMHAMHUYECKHE YCIOBUS CaMONPOU3BOJILHOTO MPOTEKAHMS Mpollecca U JOCTHKEHUS COCTOSHHS
paBHOBeECHS.

10. Xumuueckuii noreHuan. @yruTuBHOCTh M aKTUBHOCTh. CTaHIapTHOE COCTOSIHUE BEIIECTBA.

11. OcoOGeHHOCTH TeTEePOTreHHBIX XUMUYECKIX paBHOBeCHN. CIIOCOOBI pacyeTa XMMUYECKIX PaBHOBECHIA.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUH 110 pa3iey.

2. Pemure 3amaun:

1. PaccunTafTe MOMBHVES TEIUTOTY (SHTATEINO ) 00pasOBaHHA 3TAHOMNA H3 NPOCTEIK BEMIECTE II0
lianzize
2C @ T 3H- o T 50, = C-H;0H T ."_"n.]:‘I"‘t=

HCIOOIB3VA JAHHEIE O CTAHTAPTHRIE TEILIOTAX CTODAHHA BEIMECTE, VIACTEVIOIIHY B DEAKITHH.

BemectED AR?., s/vons
3TaHOI —1366.,74
Bogopoa —285,77
Yrnepoa —393.50

2. PaccunTafiTe H3MeHEHHE 3HTPONHH, SHTAIEIHH H 3HeprHH [ HOOCa IpH c.y. peakuHH
OKHCIeHHA B OpTaHH3Me denokeka caxapossl: C12H2:011 v 110264 =12C02¢) + 11H20).

3. Jna peagmmn 2 NOzp = N2Oyqr) eermacmute AG®p mm H TeMIepaTypy, IpH KOTopodH
00a HaNpaEIeHHA MPOIEcCcd PAEHOEEPOATHEL.

Tema 2. ®a3zoBoe paBHoBecue. Kuneruka (OIIK-1)
Jlexnus.

Jlexmms « TepmonrHamuka (ha3o0BbIX PABHOBECHI»
Tepmonunamudeckue ycnoBusi (azoBoro paHoBecus. IlpaBuwio ¢a3 [nubbca. das3oBbie mepexonbl.
OnHOKOMITOHEHTHBIE 3aKpBIThIE cucTEMBL. YpaBHeHHe Knaneiipona — Kiaysuyca.
@da30BbIC PaBHOBECUS B OJHOKOMIIOHEHTHBIX U JIByXKOMIIOHEHTHBIX T'€TEpOI€HHBIX cuctemax. Pa3oBble
paBHOBECHUS B TPEXKOMIIOHEHTHBIX T'€TEPOTeHHBIX CHUCTEMax. DKCTpakuus. TepMoauHaMuka pa30aBIeHHbBIX
PacTBOPOB. DJEKTPOXUMHUS. DJIEKTPOIPOBOIHOCTh PACTBOPOB 3JIEKTPOIIUTOB. DINEKTPOIBUKYILIUE CUIIBI U
ANIEKTPOJHBIE TOTEHIMANIBI. DJIEKTPOXUMHUUYECKUE METOAbl aHainu3a. MIOHHBIE paBHOBECHsI B PACTBOPAX.
[ToreHIMOMETPUYECKUI METO, aHAIU3A.
JluarpaMmMbl COCTOSIHUSI OWHApHBIX CHCTEM — JHarpaMMbl IUIaBKOCTH. CHCTEMBbl M3 KOMIIOHEHTOB,
HEOTPAaHMYEHHO PAaCTBOPUMBIX APYT B JIpyre (KPUCTAUTU3UPYIOMIKUXCS U30MOP(HO) KaK B )KUIKOM, TaK U B
TBEPJOM COCTOSIHUH, HE 00pa3ymoIuX XUMHUYECKUX coequHEeHuH. CHCcTeMBbl C HEOTPAaHUYCHHON B3aHMMHOM
PacTBOPUMOCTHIO KOMIIOHEHTOB B JKUKOM COCTOSIHUHM, HE 00Pa3yIOMIUX XUMHUYECKUE COSTUHEHHMS.



Okctpakuus. Kosdduument pacnpenenenus. CreneHb wusBineueHUst ((paxTop HM3BICUECHUS, MPOLECHT
SKCTpaKUuM). BiusHue pazanyHbix (akTOpOB Ha MPOLECCHI AKCTPAKIUK (BIUSAHUE 00BbEMa HKCTpareHTa u
Yucaa TOCTEeI0BaTeNbHBIX JKCTpakiuii; BiusHue pH BOaHONM Qa3pl; HCIONB30BAHWE MACKUPYIOIIUX
areHTOB; B3aUMHOE BIMSHUE OKCTpParupyeMbIX BEIIECTB; IOAABIEHHE OKcTpakuuu). IIpumeHnenue
HKCTpPAKIUH B (hapmaru.

Jlexuus «Kunetuka xumuyeckux peakiuil. Karammsy

OcHoBHble TOHATHS. DopmanbHas XUMUYECKas KHHETHKA peakuii B Ta30BOM ¢asze: KUHETUYECKH
HeoOpaTHMble peakiuu MepBOro, BTOPOro, TPEThEro, IPOOHOr0, HyJAEBOro Nopsaka. MeToabl onpeeieHus
nopsiika peakiuu (MHTerpayibHble, nuddepeHuanpapie). opmanbHas KHHETHKA HEKOTOPBIX CIIOKHBIX
peakuuii: oOpaTuMeble, apajielibHble, OCIe0BATENbHbIE, CONPSKEHHBIE PEaKIUu.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaknuu oT Temmeparypel. [IpaBuino Bant — Todda. YpaBuenue
Appennyca. CBsi3b Mmexay koddduiinenrom Bant — l'odda n sHEprun akTuparim.
OO0mue Teopun XWMHUYECKOW KHHETHKH. Teopus aKTHMBHBIX CTOJKHOBeHWH. ['mmoreza AppeHmyca o
CYLIECTBOBAHMM aKTUBHBIX MOJEKYN. Teopus akTUBHBIX OMHApHBIX coyaapeHuil. [IpuHIMN cTalmOHApHBIX
(kBazucTalMOHAPHBIX) cocTossHUM. Teopus nepexoqHoro coctosiHus. OCHOBHBIE MOJIOKEHUS U TOMYIICHUS
teopur. OCHOBHOE ypaBHEHHWE Teopuu. TepmomuHaMuueckas (KBasUTEpMOAMHAMHUYECKas) dopma
OCHOBHOTO YPaBHEHHMsI TEOPHUH.
OcoOCHHOCTH KHWHETUKH peaknuii B pacTBopax. KuHetmka Qoroxummuueckux peaknuid. OOmume
O0COOEHHOCTHU PAaJUAIIMOHHO—XUMHUYECKUX U HEMHBIX PEeaKIUi.
Kunerunka rereporeHHbIx nporeccoB. Kunetnka 3neKkTpoxuMudeckux nporeccoB. OCHOBHbIE 0COOEHHOCTH
KaTAIUTUYECKUX peakiuid. ['omoreHHsil karanu3. KucimoTHO-OCHOBHOM KaTaiu3 B pacTBopax. [lonsitue o
METaJVIOKOMIUIEKCHOM KaTtanuze. depmeHTaruBHbIN Katanu3. CymHOCTh (DEPMEHTATUBHOIO KaTaiu3za,
KHUHETHKa (epMeHTaTUBHBIX peakuuid. [ereporeHHbrid karanmu3. OcHOBHbIE TOHATHSA. KuHeTHueckue
O0COOEHHOCTU TeTePOTeHHO KaTaJIUTUYECKUX peakuuil. Teopuu reTeporeHHOro Karaiau3a (MyJIbTUILIIETHAS
teopuss A.A. bamanguna, Teopus akTuBHBIX aHcamOnmerr H.M. KoGoseBa, anekTpoHHas Teopus).
CoBpeMeHHbIE TEeHICHIIUN PAa3BUTHS TEOPUI T€TEPOreHHOTO KaTaau3a.

JlaGopaTopHbie padoThbI.
JlaboparopHas pabora «XUMHYECKOE pABHOBECHE)
HccnenoBanusi XMMUYECKOTO PaBHOBECHUS PEAKIIMHN OKUCIICHHS HO/IA.
KoHTposnbHBIE BOIIPOCHI:
1. Koncranra paBHoBecust romorennon peakmuu: CO(r) + H20(T) «+» CO2(r) + H2(r) pasua 1 mpu 8500C.
UeMy paBHBI paBHOBECHBIE KOHIEHTpAIIMM BCEX BEIIECTB, €clii ucxomHble KoHmeHTpauuun CO u H20
paBHBI 3 U 2 MOJIb/JT COOTBETCTBEHHO?
2. HanumuTe BbIpaK€HUE AJI1 KOHCTaHTBI paBHOBecUs romoreHHou peakuuu: N2 + 3H2 < 2NH3. Kak
M3MEHUTCS CKOPOCTh MPSIMOM PeaKIliy, €CJIA YBEIIMIUTH KOHIICHTPAITUIO BOIOPO/Ia B TpU pa3a?
3. B romorennoii cucreme CO + Cl12 «» COCI2 paBHOBeCHBIE KOHIICHTPAIIUN COOTBETCTBEHHO paBHEI: [CO]
—0,2; [C12] — 0,3 u [COCI2] — 1,2 Monb/1. Beruucnure KOHCTaHTY PAaBHOBECHUS U UCXOJHBIC KOHIICHTPAIHH
COu CI2.
JlaGopaTopHoe 3ansThe. JlaGoparopHasi padora «U3ydyeHHe CKOPOCTH PpeaKNUW HNOAMPOBAHUS
aleToOHa.
Ompenenenre CKOPOCTH PEAKIIMKM METOOM 0TOOpa Mpoo.
KoHTposnbHBIE BOIIPOCHI:
1. Kak 3aBUCHT CKOPOCTbH PEAKIIUHA OT XUMUYECKOW MPUPOIBI pEarupyromnX BeImeCcTB?
2. ®U3UYECKUN CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOM pEeaKLnu.
3. Ilouemy B BBIpaXX€HUHU AJI1 CKOPOCTH PEAKIUU HE YUUTHIBAIOTCS KOHIICHTPAIMU BEIIECTB B TBEPIOM
arperaTHOM COCTOSIHUM?
4. Tlporekaet anemeHTapHas peakius: 2CtB + O2(1) — 2CO(r). 3anumuTe BeIpaXXEHHUE IJI1 CKOPOCTH ITOM
peakluy U OIpeleinTe, Kak OHa M3MEHMTCS, €CIU: a) B PEaKIMOHHYIO CMECh BBECTHU JOIOJIHUTEIbHOE
konuuecTBo Tpadurta (C); 6) yBETMUIUTHh KOHIIEHTPAIIUIO KUCTOpoaa?
5. Bo ckonbko pa3 mameHHTcs ckopocth peakmuu: 2502 + 02 — 2S03, mpotekaromnieil B ra3oBoii dase,
€CJIM KOHIICHTPAIIUU MCXOIHBIX BEIIECTB YBEIUYHTh B TpH paza? CUuTarh peakiuio dIeMEHTapHOH.
JlabopatopHoe 3ansitue. Jlaboparopnasi padora «Karaantnueckoe oxucienne Kb».
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KaranuTuueckoro IeiCTBUS HOHOB JKelie3a U MEJIH.
KoHTponbHbIE BOTPOCHI:
1. OcHOBHBIE OCOOCHHOCTH KATAUTUTUIECCKUX PEAKIIUN.
2. ['oMoreHHOKaTaTUTHYECKHIE PEaKIIUU C YI4aCTHEM OJTHOTO U JIBYX MCXOHBIX BEIICCTB.

3. Karanu3. 3nauenue karanusa B ¢papmauu u 6uonoruu. Buapl karanu3a (TOMOT€HHBIA U T€TEPOTEHHBIN ).
Karanuzatopbl, ”HTUOUTOPBI, TIPOMOTOPHI, KATATUTUIECKUE S/IbI.

4. Mexanusm JedcTBUS  Karanu3atopa. Ero BaMsHHME Ha OHEPrUI0 aKTHBAlMM  PEAKIUH.
KucnoTHO-0CHOBHBIH KaTanu3 B (hapMaIiiy U OUOJIOTHH.

JlabopatopHoe 3ansitne. JlaOoparopHas pabora «/3ydyeHHe KHMHETHKHM PpeaKIuM THIPOJIH3a
CJI0’KHOTO0 3¢ upa B LIEJTOYHOH cpee».

W3ydeHne KNHETUKU PeaKuy BTOPOIo MOpsIIKa.

KoHTponbHBIE BOTPOCHI:

1. Kunernueckas kinaccUpHUKaMig XUMHUUYECKUX peakmuid. MONEKYIIpHOCTh M TOPSIOK peakiuu (1o
JAHHOMY BEILLECTBY U B LIEJIOM).

2. CriocoObl ompeieneHust MopsAKa PeaKIiH.

3. 3aBUCHUMOCTb CKOPOCTH PEAaKIMU OT KOHIEHTPAIIMU PEAareHTOB. 3aKOH NEeUCTBYrOMX Macc. KoHcTaHTa
CKOpPOCTH.

4. Peakuuu 1-ro nopsiaka. BeIBoa KHHETHUECKOTO ypaBHEHMs. BpeMsi moitynpeBpalieHusl.

5. Pacuer cpOKOB rOHOCTH JIEKAPCTBEHHBIX IIpenaparoB. MeTos yCKOPEHHOIO CTapEHUs.
JlabopaTopHoe 3ansitue. JIaboparopHasi padora «Onpenesnenune pH merogom AC».
Omnpenenenne pH ¢ npuMeHeHNEM XUHTHAPOHHOIO 3JIEKTPOa

[TocTtpoenue OydepHOl TUArpaMMBl.

KoHTposnbHBIE BONIPOCHI:

1. MexaHnn3M BO3HUKHOBEHHMS AJIEKTPOIHOIO MOTEHIMAaNa. JIBOITHOMN JIEKTPUUYECKUI CITOH.

2. 3aBucumoctsb JJIC ranbBaHMUECKOIO JEMEHTA OT aKTUBHOCTEN peareHToB. YpaBHeHue HepHcTa.

3. Knaccudukarus oOpaTUMBIX AJIEKTPOAOB. YpaBHEeHUs HepHCTa M MOTEHIIMAIOB AJIEKTPOAOB MEPBOTO,
BTOPOTO PO/Ia, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX U MEMOPAHHBIX (MOH — CENIEKTUBHBIX ) SJIEKTPOIOB.

4. U3mepenue OJIC ranbBaHUYECKUX IJIEMEHTOB.

JlabopaTtopHoe 3ansitne. KomloKBUYM M pemieHue 3ajad mo pasgeay 2 «®a3oBoe paBHOBecHe.
Kuneruxay.

1. Knaccugukanust OMHApHBIX KHUJIKUX PACTBOPOB.

2. 3akoH Payns u ero TepmogmHaMudeckoe 000CHOBaHUE.

3. 3aBUCUMOCTD JaBJIEHUs HACBILIEHHOTO IIapa HaJl pacTBOPOM OT COCTaBa pacTBopa. 3akoHbl KoHoBasIOBa.
4. B3auMOCBS3b COCTaBOB PaBHOBECHBIX JKUIKON (pa3bl U mapa B OMHAPHBIX CUCTEMax MOJHOCTHIO B3aUMHO
pacTBOpUMBIX KuJKocTeil. [IpaBuiio peruara.

5. OcHoBHbIE TUTIBI Tuarpamm kurenus (P = const) u quarpamm ynpyroctu mapa (T = const) st OnHapHBIX
CHCTEM IOJIHOCTHIO B3aUMHO PaCTBOPUMBIX KHIKOCTEH.

6. HarpeBanue u oxnaxxaeHne OMHAPHOW CMECH JIETy4HX )uakocTel. [leperonka u pekrudukanus.

7. Oxcrpakiusi. Koapdumment pacnpenencHus. CreneHb u3BieueHUS ((HakTop W3BICUEHUS, MPOICHT
IKCTpaKIUK). PaKTOp pa3aesieHus ABYX BEIECTB. YCIOBHS pa3JelICHUs JBYX BEILECTB.

8. BrusiHME pa3nuYHBIX (AKTOPOB HA MPOLECCHl AKCTPAKIHMM (BIUSHHE O00ObeMa SKCTpAareHTa M YHCIiIa
MOCIIEIOBATENIbHBIX JKCTPaKIMii; BiaustHue pH BomHOW (ha3bl; MCMOIB30BAHME MACKHUPYIOUIMX arcHTOB;
B3alMHOE€ BJIMSHHE 3KCTparupyeMbIX BELIECTB; IOAABIEHUE AKCTpakuuu). lIpuMeHeHue sKCTpakuuu B
bapmarmu.

9. Teopus akTUBHBIX CTOIKHOBEHMH. ['unore3za AppeHuyca o CyleCTBOBAaHUM aKTUBHBIX MOJIEKYI. Teopus
aKTHBHBIX OMHApHBIX coynapeHuil. [[puHIuN cTalMoHapHbIX (KBa3UCTALMOHAPHBIX) COCTOSHHIA.

10. Teopus nepexogHoro coctosiHusl. OCHOBHBIE NOJIOKEHUS U JOMylIeHUs] Teopur. OCHOBHOE ypaBHEHUE
teopun. TepMonuHamMudeckas (KBa3UTEpMOJUHAMUYecKast) (popMa OCHOBHOTO YPaBHEHUS TEOPUH.

11. OcobeHHOCTH KHHETHKH peakiuii B pacTBopax. KuHeTnka pOTOXUMUYECKUX peaKIuil.

12. O6mme 0cOOEHHOCTH paIallMOHHO—XUMHUUYECKUX peakiuii. OCOOEHHOCTH KMHETHKH IETTHBIX PEaKIThii.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. CoctaBbTe 1 M3YUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.
2. Pemnte 3amaun:

1. Ilpu ruaponuze STHIXJIOpUIA, coaepkaimierocs B ¢apmmpenapare “Xmopuctelid >THi”, B 80%-HOM
BOJIHOM PacTBOPE 3TaHOJIa KOHLIEHTPALHSI €r0 MEHSIETCSI BO BpEMEHH CIIEAYIOLIUM 00pa3oM:

Bpemat, mac 0 4 10 27 67
Konmentpamnsa C.
MOIE(TT 03113 0,258 0,194 0,083 0,013

OmnpenennTe MOpATOK PEAKITHH, KOHCTAHTY CKOPOCTH H BpeMA IOIVIDEEPAIIEHHA.

2. BraHcmHTe CpOK TOJHOCTH HHEEKIHOHHOTO PAcTEOpA, eC/IH KOHCTAaHTA CKOPOCTH
paxToMkKeHHA TeKapCTEEHHOTO BemecTeBa B HéM npu 60°C paema 1.64x107% ¢! | a mpu 90°C -
42x1078 L.

3. lna peaxtun paznosxenns HI xoncranTa cropocts mpu 280°C paena 7.96x1077, a npr

300°C — 3,26<107% mmm~!. PaccauTaTs 3HEPTHIO aKTHEAIIHHE, KOHCTAHTY ckopocTH npu 290°C &
TeMIepaTVPHEIH K03QPHIIHEHT PeakIIHH B VKA2aHHOM HHTEPBAIE TEMIIEPaTVPEL

Tema 3. IloBepxHocTHBIE siBJIeHUs1. lucnepcHbie cuctemsl (OIIK-1)
Jlexknus.
Jlekuusa « DU3UKOXUMUS IOBEPXHOCTHBIX SBICHUN»

TepMmonnaamuka moBepxHOCTHOTO ciiosi. AncopOrus. [ToBepxHocTHas sHeprust [ M66ca M MOBEPXHOCTHOE
HaTsDKeHHE. MeToibl onpeiesieHus: MOBEPXHOCTHOTO HaTshkeHus. KpaeBoil yron cMaunBaHusl. 3aBUCUMOCTD
MMOBEPXHOCTHOTO HATSDKCHHs OT Temreparypbl. CBs3b OBEPXHOCTHOM 3Hepruu [ m66ca u moBEpXHOCTHOU
SHTAJBIIUN. DHTAJIBITHS CMauYUBaHUS U KOADOUIIHMEHT THAPOPHIBHOCTH.

TepMonnHamMKa MHOTOKOMITOHEHTHBIX CHCTEM C YYETOM MTOBEPXHOCTHOM SHEPTUU. AJICOPOITHS HA TPAHUIIE
pasmena  ¢a3. [loBepXHOCTHO-aKTHBHBIE ¥  TMOBEPXHOCTHO-HEAKTHUBHBIE  BemiecTBa. M3orepma
MOBEPXHOCTHOIO HaTshkeHUd. YpaBHeHuwe [lIumkoBckoro. IloBepxHOCTHast aKTUBHOCTB. [IpaBuiio
Hroxo-Tpayoe.

MornekynsapHble MeXaHU3MbI ancopOrmu. OpueHTaIuss MOJICKYJI B IOBEPXHOCTHOM cioe. OmnpezaerneHue
JIOMIAIH, 3aHUMAEMON MOJICKYJION MOBEPXHOCTHO-aKTHBHOTO BEIIECTBAa B HACKHIIICHHOM aJICOPOIIMOHHOM
cll0e, U MaKCUMaJIbHOU JTMHHBI MoJiekyabl [IAB. TepmonunHamudeckuii ananu3 aacopOoruu. M30eTounas
aacopOmust ['mb6ca. YpaBHenune m3oTepMmbl aacopoumu [nbGOca. V3mepenue amcopOumm Ha TpaHUIAX
paszerna TBEpAOE TEJI0 — ra3 M TBEPAOE TEJIO — KUIAKOCTh. DaKTOPHI, BIUSAIONIME Ha aICcOpOIHI0 Ta30B U
PacTBOPEHHBIX BelIECTB. MOHOMOJEKY/sIpHAsT afcopOIus, ypaBHEHHUE U30TepMbl ajcopOrmu JleHrMropa,
Opeitaanuxa. [TomumonekynsapHas agcopOnus. KamumispHas koHeHcanusi, abcopO1msi, XeMoCOpOITusI.

AncopOuus anekTponuToB. Hecmemuduyeckass (dSkBUBajeHTHas) aacopOumsi noHOB. M30uparenbHas
aacopO1ust noHo. [IpaBuiio [1anera — dastHca. MonoobmenHas aacopOius. MoHuTs! 1 uX Kiaccudukaims.
OO6menHast eMKocTh. [IpumMeHnenrne HOHUTOB B hapmariiu.

Xpomarorpagus (M.C. Liger). Knaccudukanus xpomarorpaduueckux METOJOB 110 TEXHUKE BBHITTOTHEHUS U
o MexaHu3My npouecca. [enbunsrpanus. [lpumenenue xpomarorpaduu B hapmarium.
Jlexuyst « DU3UKOXUMUS JUCIIEPCHBIX CUCTEM

OcHOBHBIE ATarbl Pa3BUTHUS KOJUIOUAHON XUMHH. Poslb OTeuecTBEHHBIX U 3apyOeKHBIX YUEHBIX B Pa3BUTUU
kommonnHo xumuu (A.B. Jlymanckuii, B. OctBampn, H.II. Ileckos, II.A. PeOGunnep). 3naueHume
KOJUIOMJHON XMMUHU B Pa3BUTUU (apMalliu.

[Tpupona, knaccupukanuss u oOIMEe CBOIMCTBAa IHCIEPCHBIX CHCTEM. MOIEKYISIpHO-KUHETUYECKUE H
ONTUYECKHE CBOWCTBA JHCIEpPCHbIX cucteM. JInodoOHble nucnepcHble cuctembl. CTpoeHue u
ANMEKTPUYECKUI 3aps] KOJUIOMOHBIX YacTHl. JIMouibHBIE TUCIEPCHBIE CHCTEMBl. MHUILEISAPHbIE
KOJUIOMJHBIE CHUCTEMBl. MoeKylsipHble KOUIOMAHbIE CUCTEMBl. CTpyKTypa JUCHEPCHBIX CHUCTEM.
HucnepcHas dasa, aucnepcHas cpena. Crenenb aucnepcHocTd. Kiaccudukanus AUCIEPCHBIX CUCTEM: TIO
arperaTHOMy COCTOSIHUIO NIUCHEpCHOM (a3bl W TUCTIIEPCHOHHOM Cpelbl, MO XapakTepy B3auMOICHCTBHUS
JTUCTIEPCHOM (ha3bl ¢ NUCTIEPCHOHHOM CPEIOi, IO MOABMKHOCTH JUCTIEPCHOU (ha3bl. METOABI MONyYeHUS U
OYMCTKU KOJJIOWIHBIX PAcTBOPOB. J{Mans3, aIeKTpoanain3, ynbTpaduisTpanus.

11



12

VYCTONYMBOCTD M KOAryJslMs TUCHEPCHBIX CUCTEM. Pa3Hble KJIacChl JUCIEPCHBIX CUCTEM. ASPO30JIM U UX
cBoiicTBa. [lomydyeHue, MOIEKyIIPHO-KUHETUYECKUE CBOMCTBA. DJIEKTPUUYECKHE CBOMCTBAa. ArperaruBHas
yCTOMUMBOCTh U (akTopbl, ee ompexaesstomue. Paspymenue. Ilpumenenue asposoneir B (apmarum.
ITopomiku u ux cBoiicTBa. ClIeKUBAEMOCTb, TPAHYJIUPOBAHUE U PACIIBUIIEMOCTh OPOIIKOB. [IpuMeneHue B
dapmanuu. Cycnensun u ux cBoiictBa. [lensl. [lacTtel. OMynbcuu u ux cBoiicTBa. [lomydenue. Tums
AMYIBCUI. DMYIBraTopsl U MEXaHU3M UX AercTBUs. OOpamienue a3 sMmynbcuil. YCTOMUUBOCTD IMYIbCHIA U
ee HapyueHue. Pakropbl ycToWuuBOCTH 3Mynbcuid. Koanecnennus. CBoilcTBa KOHIIEHTPUPOBAHHBIX U
BBICOKOKOHIICHTPUPOBAHHBIX MYJIbcUl. [IpuMeHeHue cycreH3uit 1 SMyJIbCHil B (hapMari.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora «AACOpOIUA KMCJIOThl AKTUBHUPOBAHHBIM YIJIEM).
KoHTposnbHBIE BONIPOCHI:
1. ChopmynupyiiTe mpaBuiio ypaBHUBaHUS TOJIsIpHOCTEN PeOunaepa.

2. 3anumute ypaBHeHuss Dpedinanuxa u Jlenrmiopa. B kakux KoopaumHartax cTposT rpaduk s
orpenesieHust KoHCTaHTH DpeifHnnxa u napameTpa n B ypaBHeHUH ajacopouuu Dpeiinaimuxa?

3. Ot kakux (paKTOpOB 3aBHCUT BEIMYMHA aJICOPOLUU?

4. KaxoBbI (PU3UKO-XUMHUECKHNE OCHOBBI aJICOPOIIMOHHON Teparnuu?

JlaGopatopHoe 3ansitue. Jlaboparopnasi padora «IlosryueHne 1 CBOHCTBA KOJIOWIHBIX PACTBOPOB»
[Tomyuenue ruapo3oss kKaHU(OIU METOOM 3aMEHbI PACTBOPUTEIIS.

[Tonmyuyenue 30515 TUAPOKCHIA KENE3a.

[Tomydenue 3051 METOAOM MENTHU3AIHH.

[Tomyuenue 30515 OEPIUHCKOM JTa3ypH C PA3TUYHBIMU 3apsIaMy YaCTHII.

[Tonydenue 3015 cepsl.

Ornpenenenue nmopora Koaryiasiuu 30ist ruapokcuaa xenesa (I11).

B3anmuas koarynamus 301ei

KoHTposnbHBIE BOIIPOCHI:

1. Kak knaccuuuupyror AucCepcHble CUCTEMBI B 3aBUCUMOCTH OT CTETIEHU JUCTIEPCHOCTH YaCTHII
JUCTIEPCHOM (Pa3bl M arperaTHOrO COCTOSIHUS TUCTIEPCHOM (a3bl U TUCTICPCUOHHOM CPe/Ibl?

2. CX0ACTBO U pa3Inyusi KOJJIOUTHBIX CUCTEM C UCTHHHBIMU pacTBopaMu. [IpuBectu mpumepsl.

3. CriocoObl MoMy4YeHHsI KOJUIOUTHBIX CHCTEM U3 TPyOOIUCIIEPCHBIX CUCTEM M UCTUHHBIX PACTBOPOB.

4. CtpoeHne MULIEIUIbI — CTPYKTYPHOM €IMHUIIBI KOJUTIOUIHBIX pacTBOpOB. Kak onpenenuTs 3HaK 3apsaa
YJACTHUIIBI 3011517

5. [Toyemy KOJIJIOMIHBIE PACTBOPHI HA3bIBAIOT JTMOPOOHBIMU 30isIMU? UTO Takoe THOPUIBHBIC 30117

6. Hanmmure ypaBHEHUE pEaKIIMU U CXEMbI MUTIEIUT 30JIEH, MMOYYCHHBIX TP CIUBAaHUH Pa30aBICHHBIX
pactBopoB AgNO3 u NaCl: a) npu u30bITKe IEpBOT0; 0) MPU U3OBITKE BTOPOTO.

JlabopatopHoe 3ansaTne. KossiokBuym n pemenue 3aga4d no pasaeiay 3 «IloBepXHOCTHbIE SIBJICHUS.
JAucnepcHbie cUCTEMBD).

1. Crpykrypa nucnepcHbix cucteM. JlucrnepcHas ¢asa, nucnepcHas cpena. CTeneHb TUCIEePCHOCTH.

2. Knaccudukanus TUCIEPCHBIX CHCTEM: TI0 arperaTHOMY COCTOSTHUIO JUCTIEPCHOM (Da3bl v THUCTIEPCHOHHOM
Cpenbl, TI0 XapakTepy B3aUMOICUCTBHS AUCTEPCHOU (a3bl C AMCTIEPCHOHHON CPENoi, MO MOABHUKHOCTH
JUCTIEPCHOM (ha3bl.

3. MeTonbl MoMy4YeHHs U OYUCTKU KOJUTOMIHBIX PAacTBOPOB. J{Manus, aeKTpoanaius, yasTpaduibTparms.

4. TepmoauHaMuKa TOBEpXHOCTHOTO ciiosi. [ToBepxHOCTHAs sHEprus [ mO0Oca 1 MOBEpXHOCTHOE HATSKCHHUE.
Meroabl omnpenesieHus TMOBEPXHOCTHOTO HaTskeHWs. KpaeBoid yronm cMayuBaHus. 3aBUCUMOCTh
MMOBEPXHOCTHOTO HATSDKCHHs OT Temreparypbl. CBs3b OBEPXHOCTHOM 3Hepruu [ mb6ca u moBEpXHOCTHOU
SHTAJIBIIUN. DHTAJIBITHS CMAauYUBaHUS U KOADOUIIHMEHT THAPOPHIBHOCTH.

5. TepmogmHaMyuKa MHOTOKOMITIOHEHTHBIX CHCTEM C YYETOM TOBEPXHOCTHOM 3HEpruu. AncopOuus Ha
rpanune paszzgena ¢a3. [loBepXHOCTHO-aKTUBHBIE M TMOBEPXHOCTHO-HEAKTHMBHbIE BemiecTBa. M3orepma
MOBEPXHOCTHOTO HaTshkeHUd. YpaBHeHuwe [lumkoBckoro. IloBepxHOCTHass aKTUBHOCTB. [IpaBuiio
Hroxo-Tpayoe.



6. MosnekymsipHble MeXaHU3MbI aacopOruu. OpueHTaus MOJIEKYT B MOBEPXHOCTHOM ciioe. OmpeneneHue
TUIOMIA/IA, 3aHUMAeMOI MOJIEKYJION MOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA B HACHIIICHHOM aJICOPOIIMOHHOM
CJI0€, U MAaKCUMAaJIbHOW JUTMHHBI MOJIEKYIbl [TAB.
7. TepMomuHamMHu4YeCKUW aHanu3 ancopOrmu. M30eiTounas amcopOumst [mGOca. YpaBHeHHE H30TEPMBI
aacopomuu ['m66ca. 3mepenne aacopOnuy Ha TpaHHUIAX pasjesia TBEpAOoe TEJIO — ra3 W TBEPIOE TEIO —
KHUAKOCTh. DaKTOpbl, BIUAIONIME HA afCOPOLMIO Ta30B U PACTBOPEHHBIX BellecTB. MOHOMOJEKYISIpHas
azcopOIusi, ypaBHEHHE H30TepMBI afcopOruu Jlenrmiopa, @peitnanuxa. [TonmumonexynspHas amcopOus.
KamunnsipHas koHneHcamwsi, abcopOimsi, XeMOCOpOITHsI.
8. Ancopbums smektposntoB. Hecnermuduueckas (3KBHBaJCHTHas) aacopOmus MoHOB. M30OuparenbHas
aacopO1ust noHos. [IpaBuiio [1anera — dastHca. MonoobmenHas aacopOiust. MoHuTH 1 uX Kinaccudukaims.
OO6menHas eMKoCTh. [IpumMeHnenrne HOHUTOB B hapmariuu.
9. Xpomarorpapuss (M.C. Lger). Knaccudukanuss xpomarorpa@uyeckux METOJOB 10 TEXHHKE
BBHITIOJTHEHHSI U TIO MEeXaHu3MYy Tiporecca. [ enbhunprpanus. [Ipumenenne xpomarorpaguu B papMaiium.
10. Ilpuponma »SIEeKTpUUECKUX SABJICHUM B JUCHEPCHBIX cHCTeMaX. MeXaHu3M BO3HUKHOBEHUS
ANMEKTPUYECKOTO 3apsiia Ha TpaHule pasaena AByX ¢a3. CTpoeHue IBOWHOTO 3JIEKTPUYECKOTO CIIOA.
Muuenna, cTpoeHruEe MULIEIUIBI 30J1s1. 3apsi U 3JEKTPOKMHETUYECKUI MOTEHIIUAI KOJIJIOUTHON YaCTHIIBI.
11. BausiHue 3JIEKTPOJIMUTOB HA 3JEKTPOKMHETHUUECKHI MOTEHUHAN. SIBICHUE Mepe3apsa/iKu B JUCIEPCHBIX
CUCTEMax.
12. 3eKTpOKMHETHYECKUE sABIeHUA. DaekTpodope3. CBs3b MEKTPOHOPETHUESCKOW CKOPOCTH KOJIJIOUTHBIX
YacTUIl C UX OJJIEKTPOKMHETHYECKUM ToTeHIuanoM (ypaBHeHue [enpmronbia — CMOIIYXOBCKOTO).
OnexTpodopernyeckas HOABMKHOCTh. JNEKTPOPOpPEeTHIECKUE METO/IbI UCCIIeIOBaHUS B (papMaliu.
13. DOnextpoocMoc.  DIEKTPOOCMOTHUYECKOE  HM3MEPEHHE  DIEKTPOKMHETHUYECKOIO  IOTEHIHAaIa.
[TpakTHdeckoe mpuMEHEHHUE IEKTPOOoCcMoca B (papmarium.
14. Kunernyeckas M TEpMOAMHAMMYECKAs YCTOMUMBOCTh MJUCIEPCHBIX CUCTEM. Arperauus H
CeIMMEHTAalMsl dacTul] naucrepcHoil (asel. dDaktopel ycroWumBoctu. Koarymsamus u  QaxTtopsl, ee
BbI3bIBaromue. KuHernka koarymsmuu. MeaneHHas W Obictpass koarymsimws. [lopor koarynsiuu, ero
onpenenenue. [lpasuno Ilynsue-I'apau. YepenoBanue 30H koarymsuuu. Koarymsuust 3o01ed cmecsaMmu
JIEKTPOJIUTOB.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. CocraBbTe 1 M3yUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.
2. Pemure 3amauu:
1. Beruuciaure nmoBepXHOCTHOE HarsbkeHwe Bonbl npu 200C, ecnu Mo JaHHBIM CTalarMOMETPUYECKOTO
WCCIIEIOBAHMS YMCIIO Kameib BOAbI M arneTtoHa 31 m 95 COOTBETCTBEHHO, a MOBEPXHOCTHOE HATSKEHUE
arieToHa npu 3toil remmneparype 18,43 mH/m.
2. K 60 mi pacTBOpa YKCYyCHOM KHCIIOTBI ¢ KOHLIEHTparuei pactBopa 0,1 mons/n qobasunu 3 r agcopbenTa
u B30onTanu. [locne goctmxeHus: paBHOBecHs MpolOy pacTBopa 00bEMOM 10 MJI OTTUTPOBANIK PACTBOPOM
rHIpoKcHIa HaTpusi ¢ KoHueHtpauued 0,05 monb/n. Ha TurpoBanme 3arpadeHo 15 M TUTpaHTa.
Paccunraiite BenmnuuHy aacopOnK YKCYCHOM KUCIIOTHI.
3. KoHmeHTpamusi KETOHOBBIX TeEJ, HAKAIUTMBAEMBIX B KPOBH OOJBHBIX CaXapHBIM TUAOETOM B TCUCHHH
cytok, pocturaer 0,2 monb/n. Kakoe KOIMUYECTBO KETOHOBBIX TeN aJcopOupyercs U3 KpPOBHU NpHU
reMocopOIuy, ecliu TpeelbHas aacopouus coctaruset 3-10-3 monb/t, a = 6-10-2Mo0mb/m1.
4. Tlopor koarymsiuu Hekotoporo 30is paBeH 0,375 mmonw/n. Kakoit oosem (M) 0,01 M pactBopa
Na2SO4 HyxHO B3Th, 11 Koaryisiinuu 1,8-10-3 M -3 sToro 30157
5. Imeetcst 3051b TUAPOKCHA aTIOMUHUS, MTOJyUYEHHOTO HEMOIHBIM THAPOIIN30M XJIOpHJIA aIFOMUHUS, TIPU
STOM YaCTHIIbI 30715 3apSKAIOTCS MOJIOKUTEIBHO. Y KAaKOTO M3 3JIEKTPOJIUTOB (IPU OAMHAKOBOM MOJISPHOM
koH1eHTparun): Na2S04; KNO3; MgS04; K3P0O4? Ilpu ux neidcTBUH Ha 3TOT 30J1b, OPOT KOATYJISIIIUH
MeEHbIIEe?

Tema 4. BoicokomouiekyJsipabie coennnennsi (BMC) u ux pacropsi (OIIK-1)
Jlekumus.
Jlexums «ITonsatue o BMC, knaccudukamnus BMC. Habyxanue u pactBopeane BMCy»
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MosnexynsipHble Komtonanble cuctemsl. Metoas!l nonydenuss BMC. Kiaccest BMC. CpoiicTBa NOIMMEpPHBIX
neneil. [ubkocTe wneneil mnonuMepoB. BHyTpeHHee BpalleHHEe 3BeHBEB B Makpomosekynax BMC.
Kpucrammueckoe u amopdHoe cocrosaue BMC. Habyxanue u pactBoperne BMC. Mexanusm HaOyxaHusl.
Tepmonunamuka HaOyxanus u pactBoperus BMC. Bnusinue pa3nndsbix (pakTopoB Ha CTereHb HaOyXaHusl.
JInorponueie psasl MOHOB. Peonornueckoe cBoiictBa pactBopoB BMC. VYnenvHas, npuBencHHas u
XapakTepucTuieckas Bs3kocTh. YpaBHeHue llltaynunrepa u ero monugukanus. OnpeneneHue MOISPHON
MacChl MIOJIUMeEpa BUCKO3UMETPUYECKUM METOJOM.

[lonmumepHBIE HEINEKTPOIUTHI M MOMUAICKTPOnuThl. [lonmnamdonutel. M30s3mekTprudeckas Touka
noiarnaM@onuToB U MeTonbl ee ompeaeneHus. OcMmorndeckue cBoiictBa pactBopoB BMC. OcmotHnueckoe
JaBJICHHE PACTBOPOB IMOJMMEPHBIX HEAIEKTPOIUTOB. OTKIOHEHHE OT 3akoHa BanTt — [odda. YpaBuenue
lannepa. OnpeneneHue MOJAPHOH MacChl IOJUMEPHBIX HEAJIEKTPOIUTOB. MeMOpaHHOe paBHOBECHE
JlonHaHa. dakropsl ycroitunBoctu pactsopoB BMC. BricanuBaHue, moporu BbICaJIMBaHUs. 3aBUCUMOCTD
noporoB BeicanuBaHus noiauamdonutoB ot pH cpensl. Koanepparus. Mukpokoarieppatusi. buonorndeckoe
3HaueHHe. MUKpOKaINcCylIupoBaHue. 3acTyliHeBaHHe. BiusHHEe pazauuHbIX (AKTOPOB Ha CKOPOCTb
3actynHeBaHus. Tukcorponus crynueit u reneil. Cunepesuc cryaneit. CtyaHu B papMarmu.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. Jlaboparopuasi padbora «Hadbyxanue BMC»
W3yueHne BIMAHUSA 3JIEKTPOIUTOB Ha BennynHy HaOyxaHust BMC.
OnpeneneHue U30IEKTPUUECKON TOUKHU KETaTHHA.
KoHTposnbHBIE BOIIPOCHI:

1. BBICOKOMOJIEKYJISIpHBIC COCAMHEHHS, MX XUMHUYECKas MPUPOJa W 3HAYCHHE B JKU3HENCATEILHOCTH
opranusma. Kimaccudukanus BMC u crioco6s1 o0pazoBaHus.

2. PactBopsl nmonmumepoB. MexanusMm pactBopeHus u HaOyxanuss BMC. AHomanbHast BSI3KOCTh PacTBOPOB
BMC.

3. OcMoTuueckoe napienue pactBopoB BMC, 3HaueHne OHKOTUYECKOTO JABJICHHS T1a3Mbl KPOBH.

4. YeroitunBocTh pactBopoB BMC, ee dakTopbl. 3apsia U M303JIEKTPHUECKOE COCTOSHUE MOTUaM(OIUTOB.
BricanuBanue noiauMepoB, HCIIOIb30BaHNE B OMOTEXHOJIOTHH.

5. KoanepBarus u ee 6uonorunueckoe 3uauenue. Komnonanas 3ammra. ['enu.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora « MUKporereporeHHbie CHCTEMbD
[Tonyyenue smynbCUu Macia.

[Tomyuenue smynbcuu OeH3o0a.

Crabunu3anus SMyITbCHH MTOPOIITKOM.

[Tomydenue u pa3pyiieHue MeHbI.

KoHTposnbHBIE BOIPOCHI:

1. JaiiTe ompeneneHue W MPUBEIUTE TPUMEPHI MUKPOTETEPOTCHHBIX cucTeM. Kak kimaccuduimpyror
MHUKpPOTETEPOT€HHbIE CUCTEMBI?

2. Kakue cuctembl Ha3bIBAIOT CyCleH3usIMU? UTO B TaKUX CHCTEMax SIBISIETCS AUCTIEPCHON (a3oH, a uTo —
IucrepcuoHHOM cpenoi? [Ipumepsl CyCreH3uil 1 MX MPAKTUYECKOE 3HAYCHUE.

3. TlpuBenure crmocoOBl MOMYYEHHUs] YCTOMUYMBBIX CycrieH3uid. Kakue BemiecTBa HMCMOIB3YIOTCS IS WX
crabunuzanun?

4. CenumeHTanus cycneHnsum, 3akon CTokca.

5. Kakue cuctembl oTHOcATCS K sMmynbcusM? Omynbeun mnpsimbie (I poma) m obpatubie (II poma) m ux
B3alMHBIN TIEpexo]l (MHBEPCUS IMYJIbCUI).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTtaBUTh M U3yYUTh KOHCIIEKT JIEKIIMI 1O pa3Aeiy.
2. [ToAroToBUTHCS K TAOOPATOPHBIM 3aHATHSIM.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp



TEKYIHI KOHTpOJIb — 52 Gasia

KOHTPOJIBHBIC CPE3bl — 3 cpe3a Mo 6 0aIoB KaXK bl

npeMHabHbIe OaIThl — 5 6aMIoB

OTBET Ha dK3ameHe: He Ooitee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHNS 3aHATUS U OLIEHKH
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. OcHoBHEBIE Kosustoxs 6 3a KOIIOKBHYM Hauucisiercs 6 OammoB. KommokBuym BKIOYaeT B
MOHSATHS U HYM(KOHT ce0s TMHCHMEHHBIH OTBET HA 2 TPEABAPUTEIILHO OMNpeaesICHHBIX
3aKOHBI POJIBHBIH BOIPOCA M3 MEpPEUHsl BONPOCOB, BBIIAHHBIX 3apaHee s MOATOTOBKU
TEPMOJMHAMUKH |  cpe3) cTyneHTa. Ha moArotoBky k oTBeTy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
U TEPMOXUMMH, 3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
JeKalIUe B MPaBUIBHBINA OTBET;
OCHOBE 2 Gamna — CTyACHT IIPU OTBETE Ha BOIMPOC JIOITyCTHII HE Oojee OnHON
XUMHYECKOTO U OLINOKHY;
(usnKo-XxuMHIUIe 1 Oannm — CTyOeHT IpHU OTBETE Ha BOMPOC JOMYCTWI JBE U Oojee
CKOTO aHaJln3a OLIHOKY;
JIEKapCTBEHHBIX 0 6amIoB — CTYZIEHT Aall HeMPaBWIBHBIA OTBET HA BOMPOC / OTKa3 OT
CPEICTB, OTBETa Ha BOIIPOC
JICKApCTBCHHOTO | 3amuTa 12 Brimonusiercs 4 mabopatopHble paOOThI, Ha 3aIIUTy KaXIOH U3
PacTUTCIILHOIO | Jaboparop KOTOPBIX OTBOAMTCSA 3 Oasa.
ChIpbA U HBIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
OHOOrHYECKUX 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
00BEKTOB Banel 3a 3Ty CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MaCHOCTH;
1 Gann - 3a mpaBuibHOE OQopmieHue naboparopHoil paboThl B
paboueii TeTpaau
1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONpPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcnsiercss | Oamr, ecaum  OTBET
HETpaBUJIbHBIN UK OTCYTCTBYeT — () GaioB)
YAECHTY 3aJja€TCsl OAMH BOIIPOC U3 MEPEUYHs BOMPOCOB, BBIAAHHBIX IS
MTOJTOTOBKH 3apaHee.
2 GaJta — CTYAEHT JaJj MTOJHBIN IPaBUIIbHBIA OTBET Ha BOIPOC.
1 Gann — CTyOeHT IpU OTBETE Ha BOIIPOC AOIYCTUI OJHY OLIMOKY;
0 0amyoB — CTYHEHT IpU OTBETE Ha BONPOC IOMyCTUI Oojiee OnHOU
OomKOKH, PacKpbUI BOIPOC HE MOJTHOCTHIO, JaJl HENPAaBHWIILHBINA OTBET,
OTKa3aJICsl OTBEYATh.
Pemenne 5 3a pemeHne 3a1aq HAaYUCIIIeTCs 5 6aIoB.
3a1a4 Pemenne 3amau BKITrOgaeTcs B ceOs pemieHne S5 3amaq mo 1 Gamry

kaxnas. Ha pemenue 3amaq orBogutcs 40 MAHYT.

1 GamioB — 3a/1a4a pelieHa MPaBUIIbHO;

0 6a)JIOB — CTY/IEHT HEMPABUIBHO PEIINI 3a/1ady / OTKa3 OT PEIICHUs
3a1a49n
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®dazoBoe
paBHOBECHE.
Kuneruka

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

3a KOJUIOKBHYM HawuciseTcs 6 0amioB. KoToKBUYyM BKIIOYAET B
ceOs THCHhMEHHBIH OTBET HA 2 MPEIBAPHUTEIBHO OMPEACICHHBIX
BONPOCa M3 MEPEYHs BOMPOCOB, BHIIAHHBIX 3apaHee NI MOATOTOBKH
cTyneHTa. Ha moAroToBky k OTBETYy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
3 Oamma — CTyOeHT Ha BONPOC Jal pPa3BEPHYTHI TMONHBIA |
MPaBUIILHBIA OTBET;

2 Gayina — CTY[ASHT IIPU OTBETE HAa BOMPOC JOMYCTHI HE OoJiee OIHOM
OIIIMOKH;

1 Gamn — CTyOeHT Tpu OTBETE HA BONPOC JOMYCTHJI JIBE W OoJee
OIIIOKH;

0 0ayyIoB — CTYACHT Aall HEMPABUIIBHBIN OTBET Ha BOMPOC / OTKA3 OT
OTBETa Ha BOIIPOC

3amura
naboparop
HBIX paboT

15

Brmmonusiercs 5 nabopaTopHbIX paboT, Ha 3alIUTY KaXIOW U3
KOTOPBIX OTBOAMTCSA 3 Oasa.

3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHNEM MPAaBHJI TEXHUKU 0€301acHOCTH.

Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

1 Gann - 3a mpaBuibHOE OQopmieHue naboparopHOi paboThl B
paboueii TeTpaau

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeyHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusiercss | Oamr, ecaum  OTBET
HETpaBUIILHBIN WK OTCYTCTBYeT — () GaioB)

Pemenne
3ama4

3a pemeHne 3a1aq HaYuCIsIeTes 5 6aoB.

Pemenne 3amau BKIrogaeTcs B ceOs pemieHme S5 3amaq mo 1 Gamry
kaxnas. Ha pemenue 3amaq orBogutcs 40 MAHYT.

1 GamioB — 3a/1a4a pelieHa MPaBUIIbHO;

0 6a)JIOB — CTY/IEHT HEMPABUIBHO PEIINI 3a/1ady / OTKa3 OT PEIICHUs
3a1a49n

[loBepXHOCTHBIE
SIBIICHUSL.
JucnepcHsle
CHUCTEMBI

Kosstoxs

HYM(KOHT

PONBHBINI
cpe3)

3a KOJUIOKBHYM HawuciseTcs 6 0amioB. KoTOKBHYM BKIIOYAeT B
ce0s THCHhMEHHBIH OTBET HA 2 MPEIBAPUTEIBHO OMPEACICHHBIX
BONPOCa M3 MEPEYHsT BOMPOCOB, BHIIAHHBIX 3apaHee IS MOATOTOBKH
cTyneHTa. Ha moAroToBky k OTBETYy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
3 Oamma — CTyOeHT Ha BONPOC Jal pPa3BEPHYTHI TMONHBIA |
MPaBUIILHBIA OTBET;

2 Gayima — CTY[ASHT IIPU OTBETE HA BOMPOC JOMYCTHI HE OoJiee OHOM
OIIIMOKH;

1 Gamn — CTyAeHT Ipu OTBETE HA BONPOC JOMYCTHII JIBE W OoJee
OIIIMOKH;

0 6ayyIoB — CTYACHT Jall HEMPABUIIBHBIN OTBET Ha BOMPOC / OTKA3 OT
OTBETa Ha BOIPOC

3amura
naboparop
HBIX paboT

Brimonusiercs 5 nabopaTopHbIXx paboT, Ha 3alIUTY KaXIOW U3
KOTOPBIX OTBOAMTCSA 3 Oasa.

3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30IacHOCTH.

Baner 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOMoAeHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann - 3a mpaBuibHOE OQopmieHue naboparopHOi paboThl B
paboueii TeTpaau

1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONpPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcnsiercss | Oamr, ecaum  OTBET
HETpaBUJIBHBIN UK OTCYTCTBYeT — () GasioB)
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Pemenne 3 3a pelieHue 3a1a4 HAYUCIsAeTCs 5 0anoB.
3a1a4 Pemenne 3agad BriouaeTcst B ceda peuieHue S5 3amad mo 1 Gamny
kaxnas. Ha pemenue 3anaq orBogutcs 40 MUHYT.
1 GannoB — 3a/1aua pelieHa MpaBUIbHO;
0 GayyIoB — CTYACHT HEMPAaBUIBHO PEIIMII 3a/1ady / OTKa3 OT PEIICHUs
3aJ1auu
4. |Bwicokomonekysn| 3amura 6 Brmonasiercss 2 nmaboparopHBIX paboOT, Ha 3aluTy KakIoH u3
SIpHBIE maboparop KOTOPBIX OTBOIUTCS 3 Oaia.
COCMMHCHHS  |HBIX paboT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
(BMC) n ux 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
pacTBOPHI Baniel 3a 3ammTy CyMMHPYIOTCS CIEIYIOIIUM 00pa3oM:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBHII TEXHUKN O€30MTaCHOCTH;
1 Gamn - 3a mpaBuiIbHOE OQopMiIcHHE Ja00paTOpHOH pPabOThI B
paboueit TeTpamu
1 Gamn - 3a OTBET Ha KOHTPOJBHBIA BOMPOC K J1abopaTtopHOi paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEpEedHs
BONPOCOB K JabopaTropHOW paboTe; ecinH CTyIeHT [OaeT Ha Hero
MONTHBIA BEpPHBIA OTBeT, Haumcisercs | Oamr eciu  OTBET
HETIPaBUILHBIN WM OTCYTCTBYET — O OauioB)
5. [IpemuansHbie OaIbl 5 JlononHUTENbHBIE TPEMUATbHBIEC 0aJTbl HAYUCIISIFOTCS:
32 BCE BBHINOJIHEHHbIE M 3alUIICHHbIE Ha MAaKCHMAJbHBIA Oai
nabopatopHble paboThl, 3aTJIaHUPOBAHHBIE HA CEMECTP
6. OTBeT Ha K3aMEHE 30 0 6amIoB — HeNMpaBUIIBHBIE OTBETHI HA BCE BOMPOCH! OmieTa (OLeHKa
«HEYIOBJIETBOPUTEIIHLHO») / OTKa3 OT OTBETA Ha OUIIET;
1-14 GamnoB — CTYOSHT IOMYCTWI B OTBETAaX Ha BOIPOCHI Owmiera
rpyOble  OMMOKM W  MHOXKECTBEHHBIE HETOYHOCTH  (OLCHKA
«HEYIOBJIETBOPUTEIIHLHO);
15 6anmoB — CTyAGHT pacKpbUl OCHOBHBIE BOIIPOCHI U 33aHUs Oniera
Ha OLICHKY «YyIOBICTBOPUTEIHLHOY;
16-24 0©annoB — CTYAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLICHKY «XOPOILO»;
25-30 6anymoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO»
7. |VnauBuOyanbHBIC 3a1aHUS, 10 OTBeT Ha OAMH W3 BONPOCOB JOMOJHHUTEIBHOTO K3aMEHAIIMOHHOTO
C TMIOMOILBIO0 KOTOPBIX Ounera
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
8. Hroro 3a cemectp 100

HtoroBass omeHka 1O »JKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOamnipHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OIGHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

3amura Ja06opaTopHBIX padoT

Tema 4. BoicokomonekyinsapHasle coenqunenust (BMC) u ux pactBopsl
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1. PactBopsl monmumepoB. Mexanusm pactBopeHus U HaOyxanusi BMC. AHoManbHast BI3KOCTb PaCTBOPOB
BMC.
2. OcMotuueckoe naBieHue pactBopoB BMC, 3HaueHNE OHKOTUYECKOTO 1aBJIEHUS TIa3Mbl KPOBH.
3. YcroitunBocth pactBopoB BMC, ee dakTopsl. 3apsa u W303JIEKTPUUECKOE COCTOSHUE MOTHaM(pOIIUTOB.
BricanuBaHue momuMepoB, UCTIOIb30BAHUE B OMOTEXHOJIOTHUH.
4. KoanepBanus u ee ounonornueckoe 3HadeHue. Komonanas 3amura. ['enm.

KonsiokBuym

Tewma 3. [ToBepxHOCTHBIE siBIICHUS. JlUCTIEpCHBIE CUCTEMBI
1. Knaccugukanust [UCTIepCHBIX CHCTEM: 110 arperaTHOMY COCTOSIHUIO JTUCTIEPCHOM (ha3bl U JUCTIEPCUOHHOM
Cpepbl, 10 XapakTepy B3auMOJCHCTBUS AUCTIEPCHON (a3bl C IUCIIEPCUOHHON CPeIoil, O MOJABMKHOCTH
JTUCTIEPCHOM (pa3bl.
2. MeTtozpl OMy4EHUSI U OYMCTKH KOJUIOMIHBIX PpacTBOPOB. [l1anu3, alMeKTpoauan3, yasTpapuisTpamus.
3. TepMonuHaMuKa MOBEPXHOCTHOTO ciosl. [loBepxHOCTHAst sHeprust [ n66ca n MOBEPXHOCTHOE HATSKEHHE.
MeTtonbl omnpeneneHus TOBEPXHOCTHOIO HaTspkeHUs. KpaeBol yrosnm cMauumBaHus. 3aBHUCHMOCTH
MOBEPXHOCTHOTO HATSHKEHUS OT Temreparypbl. CBsi3b MOBEPXHOCTHOW 3Hepruu ['mb66ca 1 moBEepXHOCTHOM
SHTANBIHNH. DHTAJIBIUSA CMAUUBAHHUS U KOAPPHUIUEHT TUAPOYUIBHOCTH.

4. TepMomuHaAMUKa MHOTOKOMIIOHEHTHBIX CHCTEM C YYE€TOM IOBEPXHOCTHOW SHEpruu. AmcopOius Ha
rpanune pazgena ¢as. [loBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-HEAKTHUBHBIC BemiecTBa. M3orepma
IIOBEPXHOCTHOIO HaTsDKeHUA. YpaBHeHue llmmkosckoro. IloBepxHocTHas akTuBHOCTB. [IpaBuiio
Hroxmo-Tpayoe.

5. MonekymsipHble MeXaHU3MbI aacopOruu. OpueHTaus MOJIEKYT B MOBEPXHOCTHOM cioe. OrpeneneHue
TUIOIA/IA, 3aHUMAeMOI MOJIEKYJION MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA B HACHIIICHHOM aJICOPOIIMOHHOM
cll0€, U MaKCUMaJIbHON JJIMHHBI MoJieKysl [TAB.

6. Ancopbuus snekrponutoB. Hecnemuduueckas (dKkBUBajeHTHas) aacopOIuss noHOB. M3OuparenbHas
agcopO1ust noHoB. [IpaBwiio [1anera — dastHca. MonoobmenHas aacopOius. MoHuTh 1 uX Kiaccudukaims.
OO6menHas eMKoCTh. [IpumMeHnenrne HOHUTOB B hapmariiu.

Pemrenne 3anau

Tewma 3. [ToBepxHOCTHBIE siBIICHUS. JlUCTIEpCHBIE CUCTEMBI
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3adaya 1. 17 peakliHe KpPeKHHTA METaHA
CH: = C mT EHJ T AH
C IOMOINEED TAOIMHL TEPMOIHHAMEMECEHX BeTHYHHE paccalTaTh AHY 05, AH? 500 AS% 20z, AGT20s, AAY
205. ONpeNenHTs, 3K2Q- HIH JHIO-TEPMHYHA NaHHAA PeakilHA; BO3MOEKHO IH CaMONpPOH3BOIBHOE
IpoTeKaHHe e OpH TeMnepaTvpe 258 K.
Peurenne: HeodXoIHMEIE TAHHEIE BOZEMEM B CIPABOTHHEE!

Bemecteo AH 20z . &ﬂ_ MAGT0g, Cﬂ]k
glamons | JawmonesK | gla'vons | LEMome*K
CH: —890.31 186,27 —-50,85 35,71
Ca -393.51 5,74 0 854
H; i —185.84 130,52 0 28,83

1. Pacuetr AH%qz .

B cooTBeTCTEHH cO CIeICTEHEM 3akoHa [ ecca:

AHP® = InAHR e — INAHC g0 = AHZ e — (AH 0+ 2 AHY ) =
=-890,31 - [-393 .51 + 2(-285.84)] =+74 88 xJTa

Tax KaK 373 ETHIHHA MOM0XHETEIRHA, PEaKITHY SEIAETCE 3HI0TePMHETeCEOH.
2. Pacget AH%5y

Bocmonesvemca vpaeHeHEHeM Kupxrodda:

AH, = AH; + &CBLTJ - Tl).
Cravana Haxoaem AC?, 1% peariHe:
AC% = InCl i mpap ~ T C 10 = (Copc + 2C% w1 ) — C%p cme =
=854 +2x28.83 - 35,71 =304% T=K ~ 0.03 glTxK.
TlogcTapsM HaHIeHHEIE 3HATCHHA B VPABHEHHE:
AHP 500= AH® 205+ AC% (500 — 298) = 74,88 + 0,03x202 =+80.94 5Tz

3. Pacget A5,

&\‘-S-\;E-I-: Enjsujw - Enjsuj HCX = %_ ESuH: - S‘uﬂ-]: -
=574 +2x130,52 -186.27 =80.51 TxK =~ 0,08 xJTaE.

4. Pacuet AGY,.
a) AG= TAGS ez — TINAGS = MG + 20Gs; ~AGocas =
=0+2x0 - (-50_85)=+50_85 xJTx

6) AG? = AHL— TAS® = 74,88 —298x0,08 =+50,89 xTx .
Tag kak AG% 0= 0, To opH 298 K peakniHg caMonOpoH3IBOIBHO B IPAMOM HaNpaBIeHHH He MoHIeT.

3. Pacuer AA?Y,
Mexoy AG? B AA% cYMIECTEVET COOTHOMEHHE!
AA, = AGS, — AuRT,



rae An — H3MeHeHHe THCIA MOIeH ra3o00pasHEIX BEMECTE B XO¢ peakiHl, R —yVHHBepCcanlbpHad rasoBas
MOCTOAHHAA.

Haxogem An: An =FEnges I =2-1=1.
Otcroga:

AA® = AG® — AnRT = 50,89 —1x8.314x107x298 =48 41 gz

Jadaua 2. BeMHCIHTe H3MeHEHHe EHVTIPeHHeH 3HePTHH CHCTeMEI IpH HemapeHHEE 0,054 5T
BOJRI, €CNIH TemnoTa HcmapeHsHs ef 40,60 k&' Mone, a padoTa pacmHEpeHAR paeHa 1.3 kLE/MOTIE.
Perienne. B cOOTBRTCTEHHE C MePERIM HA9aIoM Tepi0oIHHAMHEH
AU =0Q — pAV HiH, ¢ vaeToM 9HCIA MoaeH, Al = n&j&m— npAV. Tak kakn =m/M=54/18 =3,
monyaEM: AU= 3 = 40,66 -3 = 1.3=118.08 %

3adaya 3. PaccuHTATR JMEETPOJHEIE MOTEHIHATEL, MEKTPOJBHAVIOVID CHIV, HiMeHEHHE

3HepruH [ HOOCA H KOHCTAHTY PABHOEECHA PEAKIHH, NPOTEKAKNIEH E TATEEAHHTECKOM ATEMEHTE
(=YZn | ZnS0s | CulQ: | Cu ()
C=05M C=1M

IIpH 2aMEIEAHHH OeMH. Y E333aTh KaTog H adog. 1T = 25°C.

Peurenue: TloTeHIHEANEL 3TEETPOA0E Ey "y paccuHTaen mo ypaeEeHEr HeprceTa:

RT 0,059

In 2" =Ele™ne t lg ant”.
nF n
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rae E%" . — CTAHTAPTHEI 3MeKTPOIHEH MOTEHITHA;
A" — AKTHEHOCTE HOHOE, VYACTEVIONIHX B 3IeKTPOIHOH PeakITHy.
KosddHIIHEHTE AKTHEHOCTH Y H CTAHIAPTHEIE NTeKTPOIHEIE MOTeHIHATE E2% " o EO3EMEM B

COPaEOTHHEE:
Arpd+ = Yru2+Cny2+=0,043x1 = 0,043 monw/n:  Eley2+iy =10.337 B
azm+ =¥ 2L+ = 0.063x0.5 = 0.0315; Em2+7=-0.763 B.
IogcTaEngeM JAHHEIES:
0.059
Ecy2+oy=+0337 +— 120,043 =+0297 B (E.);
2
0,059
Em2+zm =-0.763 +—120,0315=-0,807 B (E_).

a4
L

3/1C ameneHTa PIBHA PasHOCTH NOTEHIHAIOE OONEE MONOEHTENLHOTD H D0Iee OTPHIATENRHOTO
anexTponoe: E=E. — E_ | To ecTs B JaHHOM Cly4ae:

E=Ep2+y — Em2+z =+0.297 - (-0.807)=1,104 B.

B ranseaHETecKOM JTEMEHTE KaTo] 3apAHeH NOI0HHTETEHC, A aH0 — OTPHIATEIRHO, IHATHT,
KaToa0M ZRIEETCE MeTHEIH NIEETPO/. 2 aHOJ0M — IHHEOEBRI. Ha KaTone NpH 3aMEIEAHHE IIENH HIET
pearHe EOCCTAHCOEIEHHA MeJH, HA AHOJE - PeakllHd OFHCIeHHS HHEA.

3maz 3]]C. MOEHO pacCIHTATE H3MEHEHHE 3HepTHHE | HOOca B Xofe peasee.  AG?=—nFE. 176
n - 9HCII0 MEKTPOHOE, VIACTBYIOIIHK B peakiHH, F - uncno ®apages.

IlogcTagnaeM sHa9TEHHA:

AG*=-2 » 96500 » 1,104 =-212300 TxMOIE.
Tax kax AG® < 0, paBHOReCHe B PeasiHH |
Zn°+ Cu¥=Zn* + Cn®
OvaeT cMemeHo Enpaeo. [To eemrrrae AG® MOEHO BREMHCIHTE KOHCTAHTY PAEHOESCHE P e3EIIHH (TaK KaK
E PeakllHH He YIACTEVIOT ra2000pasHEle BemecTEa, To Ky = Ko\

AG®  —212300
InK,=InK, =———=— =85,6887.
RT  8314x298

Otcroma Kp =Ko = e 5997 =1 64x10°".

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-1)
1. TepmoguHamMuveckue cuctembl. OnpeneneHre u Kiaccudukausi.
2. HapaMeTpLI CHUCTEMBbI. HTHTCHCHUBHBIC, DKCTCHCHUBHBIC. (DYHKI_II/II/I COCTOsAHMUA.
3. CocTOsIHUE CHCTEMBI PAaBHOBECHOE, CTAIIMOHAPHOE, TIEPEXOTHOE.

4. TepmogMHaMUYECKHE MPOLIECCHI: N300apHbIe, H30XOPHbIE, H30TEPMHUUECKUE, N300apHO-U30TEPMHUUECKIE
1 U30XOPHO-U30TEPMHUUECKHUE.

5. BuyTpennss sHeprus, pabora, TEImIoTa, CBA3b MeXay HUMH. Tersora u pabora, Kak (OpMbl mepenad
sHeprun. CXOACTBO U Pa3IUUKe MEXKIY TEIJIOTON 1 pabOTOM.

6. IlepBoe Hayasno TepMoauHAMUKH. Paznuunbie popMyarpoBku. Maremarnieckoe BhIpaKeHUE.
7. 3akoH ['ecca - ocHOBHOM 3aKOH TepMOXUMHH. DOPMYIIHPOBKA, 3HAYEHHUE U WILTIOCTPALIUS HA TPUMEpax.

8. CnenctBusi u3 3akoHa Iecca. Temmora cropanus. Pacuer TemnoBbiX 3¢ ¢ekToB peakuui ¢
HUCIOJIb30BAHUCM CTAaHAAPTHBIX TCIIJIOT CTOPaHUA.



TunoBble 3axanus Ajs s3xk3amena (OIIK-1)
1. PaccumTaiiTe n3aMeHeHHE YHTPONUH B Tiporieccax: a) HarpeBanus 108 T Boasr ot 200C 1o 1000C, 6)
ucrnapenus Boabl pu kurnienuu npu 1000C, B) HarpeBanus mapa 10 1200C u 1) cymmMapHOE U3MEHEHNE
SHTPOIUH.
Cpennss teruioémkocth Cp: xuakoit Boasl 75,31, mapa 33,56 [Ixx/monsK; Terora ucnapernst Boasl DHucn
40660 JI»/Momnb; MOIBHAS SHTPOMHS SO: )KHUIKOU Boabl 69,96, mapa 188,74 Jlx/momns K.
2. Koncranra paBHoBecus peakuun CH3COOH + C2H50H « CH3COOC2HS + H20
pu 250C paBHa 4. PaccuutaiiTe paBHOBECHBIN BBIXOJ ITHJIAIIETaTa M BOIBI (B MOJSX), €CIIM B PEAKIIHIO
BBEIEHBIl MOJIb YKCYCHOW KHCJIOTBI U 2 MOJISI ATAHOJA.
3. Koncranra paBHoBecus Kp peakumn 2HBr « H2 + Br2 mpu 1100 K pasna 1,39°10-3. Paccuuraiite
PaBHOBECHBIN BBIXOJI MMPOYKTOB PeaKuu (B MOJISIX ), €CITM B peakiuto BcTymaer 1,5 momnst HBr.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

OIIK-1 OTAMYHO IPUMEHSIET OCHOBHBIC (PU3UKO-XUMHUUECKHE U XUMHUYECKUE

«OTITHIHO» METO/bl XMMHUYECKOTO aHaiMu3a s pa3padOTKH, UCCIENOBAHUN U

(85 - 100 6amnos) 9KCIEPTU3bI JIEKapCTBEHHBIX CPEICTB, JIEKapCTBEHHOT'O
PaCTUTENILHOTO CHIPbS U OMOJIOTHYECKUX 0OBEKTOB

OIIK-1 XOpoIIo MpUMEHSIET OCHOBHBIE (DU3UKO-XMMUYECKHE U XUMUYECKHUE

«XOPOLIO» METO/bl XMMHUYECKOTO aHaiM3a s pa3padOTKH, UCCIENOBAHUN U

(70 - 84 6amnoB) 9KCIEPTU3bI JIEKapCTBEHHBIX CPEICTB, JIEKapCTBEHHOT'O
PaCTUTENILHOTO CHIPbS U OMOJIOTHYECKUX 00BEKTOB

OIIK-1 VYIOBIETBOPUTENIBHO MPUMEHSET OCHOBHBIE (DU3UKO-XMMUYECKHE U

«YIOBIIETBOPHUTEIIBHO» XMMHAYECKHE METOAbl XUMHUYECKOTO aHaiu3a [Uid pa3paboTKH,

(50 - 69 6amoB) HCCJIETOBAHUH U DKCHEPTU3bl  JIEKAPCTBEHHBIX  CPEJCTB,

JICKApCTBEHHOTO PACTUTEIBHOTO ChIPhsl M OMOJIOrMYECKUX 00BEKTOB

OIIK-1 He mnpumeHnser OcHOBHbIE (U3UKO-XUMUYECKHE M XUMHUYECKHE

«HEY/IOBICTBOPUTEIHLHOY METO/bl XMMHUYECKOTO aHaiMu3a s pa3pabdOTKH, UCCIENOBAHUN U

(menee 50 6amoB) IKCIEPTU3bI JIEKapCTBEHHBIX CPEICTB, JIEKapCTBEHHOT'O
PaCTUTENILHOTO CHIPb U OMOJIOTHYECKUX 00BEKTOB

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMi 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:




- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. benses A.Il., Kyuyk B.W. ®usndeckas u xomwiougHas xumus : yueOHuk. - MockBa: [ DOTAP-Menua,
2021. - 816 c. - Tekcr : anexkrponnslii // DBC «KoncynbTanT cryaeHTa By3a u Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

2. Xaputonos 10.5. ®uznueckas xumus : yaeOHUK. - MockBa: [DOTAP-Menua, 2013. - 608 c. - Tekcr :
anektponnbii  //  OBC  «KoHcynmpTaHT — CcTymeHTa By3a W MmeaBy3a  [cait]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970423905.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. benses A.IL., Uyxno A.C., baxonnuna JI.A., I'pumna B.B. ®u3zndeckas v KOJUIOUIHAS XUMUSL. 3aJa4HUK
ydyebHoe mocoome. - MockBa: 'DOTAP-Menuna, 2018. - 288 c. - Tekcr : smekrponHbii // OBC

«KoHCyIpTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970446843.html

6.3 VHbpIe NICTOUHMKMU:

1. Hayunas snekrponHas Oubnmnoreka Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBotii caiit Koncymerantllmtoc - http://www.consultant.ru

3. Poccwiickast HanimoHaIbHAasE OMOIHOTEKa - www.nlr.ru

4. Poccuiickoe 00pa3oBaHUE JIs1 MHOCTPAHHBIX IpakaaH - http://www.russia.edu.ru/

5. CnoBapu M SHIUKIIONIEUHU OHJIaMH - http://dic.academic.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00eCTIeueHHE:
Kaspersky Endpoint Security 10 qs Windows "Jlabopatopust Kacniepckoro”
Omneparmonnas cuctema Microsoft Windows 10

Adobe Flash Player 29 PPAPI Adobe Systems Incorporated 15.06.2018 29.0.0.140
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. OBC «KoHcynbTaHT cTyaeHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHHe. ['yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/
3. Hudposoii oopazoBarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru
4. Opaiit: anekTpoHHO-OnbMMoTeunas cucrema. — URL: https://urait.ru

5. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

6. Hayunas snexkrponnas 6ubmoreka eLIBRARY.ru. — URL: https://elibrary.ru
7. Poccuiickas rocynapctBerHas onbnmoreka. — URL: https://www.rsl.ru

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



