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1. OBIIME CBEJEHUS

YyeOnas aucuurinHa « OCHOBBI (PM3HUECKON XUMUW» H3YUYaeTCs B TPETHEM CEMECTpE.
Kypcogas pabota/KypcoBoii mpoekT — He IpexycMOTpeH(a)

1.1. ®opma npoOMEXyTOYHOW ATTECTALMH:
OK3aMeH
1.2,  Mecto yueOHOW TUCHUTUTMHBI OCHOBBI (PU3NUECCKOM XUMUH

VYyebnas aqucuurmummaa OCHOBBI (GU3NYECKON XMMHUU SBIISIECTCSA 0053aTeIbHON JUCIIUTLUTMHOM.

OcHOBOM 11711 OCBOCHMSI  JIMCUMIUIMHBI  SIBJISIIOTCA ~ Pe3yJbTaTbl  OOyYEHHsS 110
MIPEAMICCTBYOIINM JTUCIUILIAHAM

- Heopranuueckas u anautuueckasi XuMus

- Opranndeckast XUMHS

- dusnka

PesynbTaTel 00yueHus o yueOHOU JUCIUILTUHE, UCTIONB3YIOTCS MPU U3yUYEHUU CIEAYIOMINX
JUCLUTIIAH U TIPOXOKICHUS MPAKTHK:

- Komnongnass xuMust

- TexHomorus npoiecca yrnakoBO4HOTO MMPOU3BOICTBA.

- CoBpeMeHHbIE HaITpaBJICHUS PA3BUTHSI TEXHOJIOTHU IPOU3BOICTBA MOJIUMEPHBIX

YIaKOBOYHBIX MaTepUAJIOB

- MarepuanoBeieHr€ B MOTUTPAPUIECKOM U YITAKOBOYHOM MPOU3BOICTBAX

- [IpenaumiomMHas mpakTuka

Pesynbrartel ocBOeHUs yueOHON MUCHHUILIMHBI B JaJIbHEHIIEM OYyIyT WCIOJIb30BaHbI MPHU
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

2. HEJIU U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

Henstmu u3yueHus: AUCUUTUTMHBI « OCHOBBI (DU3UUECKON XUMUN SIBISIFOTCS:
— OBIIaJiecHHe OOYYaloIMMUCS 3HAHUSAMH, YMEHUSMHU, HABBIKAMHU M OMBITOM JAESTEIBbHOCTH,
(bOpMUPYIOIIUMH €CTECTBEHHOHAYYHBIN MOIX0/] TP PEIICHUN TEXHOJIOTHYECKUX 3a/1aY;
- WCTIONb30BAHUE  ©CTECTBEHHOHAYYHBIX 3HAHMM B TEXHOJOTUYECKHX  IpoIleccax
noNUTrpadUIEcKoro U YrmakoBOUYHOTO MPOU3BOJICTBA VISl PEIICHUs BOPOCOB B MPOoQecCHOHAIBHON
NeSATeTbHOCTH
- YMEHHE HAXOJHUTh CBSA3b 3aKOHOMEPHOCTEH OCHOB (DM3MYECKON XMMHH C HATypaJbHBIMHU U
CUHTETUYECKUMH MaTepuajaMu, TPUMEHSEMbBIMU JJII IPOU3BOJICTBA YIIAKOBKH;
— dbopmupoBanue y oOydalolmUXCcsi KOMIETCHIIUN, YCTaHOBJIEHHBIX O0pa30BaTEeIbHOM
nporpammoii B cootBeTcTBru ¢ ®I'OC BO 1o gaHHOM TUCIUTIITHHE;
PesynapTarom oO0yueHus mo ydeOHOW guctumiinHe «OCHOBBI (U3NYECKOM XUMHH» SIBISIETCS
OBJaJIcHHE OOYYarONIUMHUCA 3HAHUSIMH, YMEHUSMH, HABBIKAMH M OIBITOM JEATEIHHOCTH,
XapaKTepU3YIOUIMMHU mporiecce GopMupoBaHUs KOMIETSHIMH(H) 1 00ECTIEUNBAIOIIUMHU JOCTHKECHHE
TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS YUeOHOW NUCIIUIUINHEI.

2.1. @®opmupyemble KOMIETECHIIMU, UHIUKATOPBI TOCTHKEHUSI KOMIIETEHIIHH,
COOTHECEHHBIE C TUTAHUPYEMBIMU pPe3yJibTaTaMy 00y4YEeHHUS 110 AUCIHUILINHE!



Kox 1 HamMeHOBaHHE

Kox 1 HamMeHOBaHHE

IInanupyemblie pe3yJibTAThI

HHIMKATOpPa 00y4eHus1
KOMIETECHIHHI
AOCTHKEHHMSI KOMIIETEHIIUH 10 TMCHHUILTHHE
OIIK-1. Cnocoben Na-0OI1K-1.1 — CrocobeH BBISBIATH
NPUMCHATD Hcnons3zoBanue €CTCCTBCHHOHAYYHYIO CYITHOCTb

€CTECTBCHHOHAYYHBIC U
OOIICHHXEHEPHBIC 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHaJ3a U MOJICITMPOBaHUS B
obmacti podecCHOHATBHON
JeSITEITBHOCTH

OIIK-3 CniocobeH mpoBOAUTD
H3MEpeHusi, 00padaThIBATh
SKCIIEPUMEHTAITLHBIE
JIaHHbIE, HAOIIOIATh 1
KOPPEKTHPOBATh ITapaMeTphl
TEXHOJOTHYECKHX MPOIECCOB

€CTCCTBCHHOHAYYHBIX U
OOIICHHKECHEPHBIX 3HAHUIN
OTHOCHUTEIHFHO TEXHOJIOTHIECKIX
MIPOIIECCOB, MAaTEPHAIOB
noJIMrpauIeckoro u
YIIaKOBOYHOTO TTPOU3BOJICTBA IS
pelieHnsT BOMIPOCOB B
npodecCuoHaTbHON ACITECITBHOCTH

NJI-OI1K-3.1 Ucnons3oBanue
METOAOB U CPEACTB U3MEPEHUH IS
MIPOBEACHUS UCIBITAHUH U
KOHTPOJISI TapaMeTPOB IPOLIECCOB,
CBOICTB MaTEpUAJIOB,

oIty pabpuKaTOB U TOTOBOI
MPOAYKIUH NOIUTPadUUECKOr0 U
YIIaKOBOYHOTO MPOU3BOJICTBA;

npo0JeM, BOSHUKAIOIINX B X0J1¢
po(heCCUOHATBHOMN EATEIBHOCTH,
MIPUBJIEKATH JIJISI UX PEIICHUS
COOTBETCTBYIOIINN (DH3UKO-
XMMHYECKUH armapar;

3HaeT TEOPETUUYECKHUE OCHOBBI
(H3UYeCKON XUMUH;

— YMeeT npuMeHsITh (PU3UKO-
XUMHAYECKHE METOIbl aHAIN3a
HATypaJbHBIX H CHHTETHYECKHX
MaTepPUAIOB, UCTIOIB3YEMBIX IS
MPOU3BOCTBA YITAKOBKH.

(U3UKO-XUMHUYECKUX TMapaMeTpOB
[IOJIMMEPHBIX MaTEPUAIIOB

Brmameer mMetomamu onpeaeiieHHs

3. CTPYKTYPA U COJEPXAHUE YUYESHOU JUCIHUATLIMHBI/MOIYJIS

OO6mast TpyA0EMKOCTh Y4eOHOW AMCIUIUIMHBI/ MOJTYJIS TIO Yy4eOHOMY IIJIaHy COCTABIISICT:

10 OYHOU (popme 0OyUeHHS — 4

3.€.

128

qac.

3.1.

3aHsATHI (0uHas hopma 0OyUeHUS)

CtpykTypa yueOHOU JUCITUTIITMHBI/MOIYIIS ISl O0yJarOITUXCS TI0 BUIAM

CTpyKTypa u 00beM TUCHUILINHBI

KonTakTHas aynutopHasi padora, | CamocTosiTeJbHas padoTa
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3 cemecTp 9K3aMeH 128 34 - 34 - - 28 32
Bcero: 3K3aMeH 128 34 - 34 - - 28 32
3.2.  Crpykrypa yueOHOUN NUCIUILTUHBI/MOYJIIS TSl 00YYarONIUXCs 110 BUaM

3aHATHH (0O4HO-3a04Has popma 00yueHus1) - OTCYTCTBYET

3.3.

CrpykTypa yueOHON JUCITUTUIMHBI/MOIYJIS Il O0y4YarOIIUXCs TI0 BUIaM

3aHATH (3a04Hast popMa 00ydeHHUs ) - OTCYTCTBYET




3.4. Ctpyktypa yueOHOH JUCIUTIIMHBI/MOAYJIIS 11 00yJaroNIuXCcs M0 pa3jeiaM U TeMaM JUCIUTIIMHEL: (ouHas Gpopma oOyueHus )
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonTakTHasi padoTa
Pe3yJIbTaThI o - Buanl 1 gopMbI KOHTPOJIBLHBIX
OCBOEHHSI: © ° E = 3 g MepONpUsITHIi, 00ecieuuBalone
Ko71(bI) HanmeHOBaHUE PA3NEIOB, TEM; o Eo| 2 2 o s 7 5 10 COBOKYIMHOCTH TEKYIIHii
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTECTAIUH g § g 5 B g § % = § KOHTPOJIb YCIIEBAE€MOCTH;;
KomneTenuuu(ii) n =) =2 5335 B =S g a4 (hopMBI MPOMEKYTOTHOTO
= SE| 2£2E g5 | 8¢
MITHEIOPOE g S| S8E¢E S5 | 8 KOHTPOJIsl yCIIeBAeMOCTH
JOCTHKEHUSI o) é. = é ® = =5 é— ) 8 =
KOMIIETeH Ui S i &= = ~
Tperuii cemectp
OIlK-1 Pa3nmen |. OcHOBBI XUMHUYECKON TEPMOIMHAMHUKHU 5 - - 4 DopMBI TEKYIIIET0 KOHTPOJIS
OIIK-3 Tema 1.1 3 - - 2 o pazzeny |
WA-OIIK-1.1 BHyTpeHHsis  oHeprus, Temuora, pabora. Ileppoe  Hayano - Paz6op TEOPETHIECKOTO
WJ-OIIK-3.1 TepMoauHaMuKH. TerumoBsie 3 dexTsl. 3akoH [ecca. MaTepHaia.
Toma 1.2 5 3 3 5 }\rgimllma nabopaTopHOi PabOTHI
o N
BTopoe Hauano TepMOJUHAMUKH. T
- Komnmoxsrym Ne 1 o teme: «1
OHTpONus, TEPMOANHAMUYECKHE MOTSHIINAbI.
1 2 Havaja TEpMOJUHAMUKNY.
JlaGopatopnast pabdora Ne 1.1 - - 6 - -
. - Cmaua gomarirHero 3aganus Nel.
Onpenenenne WHTETPAIbHON TEIUIOTBl PACTBOPEHUS] COJIH o paseny |
(6e3BOTHOM M KPUCTAJIOTHIPATa) M pacyueT TeIIOThl THIpaTalliH.
OIIK-1 Pazpnen |l. TepmonnHaMuka XUMHIECKOTO PABHOBECHS 4 - - 2 @OopMBbI TEKYIIETO KOHTPOJISI
OIlIK-3 Tema 2.1 2 - - 1 o pazzeny II:
W/-OIIK-1.1 VpaBHEHHE H30TEPMbl XUMHUUECKOW PEAKIIHH. - Pa36op TeopeTnueckoro
NJ1-OIIK-3.1 VpaBHeHue 1300apbl XUMHYECKOH PEaKIHH. MaTepHaa.
Tema 2.2 2 - - 2 - 3amuTa 1a60pPaTOPHOI PabOTHI
[Ipunnun Jle-lllatense. BausiHue naBnenus Ha paBHOBECUE Ne 2.1;
XMMHUYECKUX peaklnii B ra3oBol dasze. - Komoksuym Ne2 1o paspeny II:
Ha60paTopHaﬂ pa6OTa Ne 2.1 - 6 - - «XuMuyeckoe paBHOBECHUC)
Onpenenenne KOHCTAHTHl PABHOBECHSI PEAKIIMH B3aUMOJEHCTBHA - Cnaya nomaursero 3azanus Ne2
CJIMLMIIOBOM KMCIIOTHI C XJIOPUAOM K€JI€3a B BOJHOM PacTBOPE. 1o pazzeny |
OIIK-1 Paznen I11. Kunetrika XUMHUYECKUX PEAKIUIA. - - @DopMBI TEKYIIETO KOHTPOJIA
OIIK-3 Tema 3.1 2 _ _ 2 o pazzaeny Il
NA-OIIK-1.1 | ®dopmanbhas kunetnka. CKOPOCTh M KOHCTaHTa — CKOPOCTH - Pasbop  reopemieckoro
XUMHUYECKON peakiuy. MoJekyJspHOCTh M NOPAAOK XUMHUYECKOH Marepuaia.




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonTakTHasi padoTa

Buasbl 1 popMbl KOHTPOJIBLHBIX

pPe3yabTaThl ° =
OCBOEHHSI: © © E = 9 g MepONpUsITHI, 06ecneanamljme
KOII(I)I)“ HanmenoBanmne Pasaelos, Tem; & 2 g z g2 g g :: 5 o 110 COBOKYITHOCTH TEKYIIIMH
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTeCTALUH g 3 = 5 & = o £ = s KOHTPOJIb yCIIEBAEMOCTH;
KoMneTenuuu(ii) n -} E | 53 E = E S | £ (opMBI IPOMEKYTOUHOTO
MRG0 g 25| 8 é =5 £ E = é KOHTPOJISI YCIIEBAEMOCTH
SN 2| £5| SEEfE £t |J%
KOMIIETCHIIMH
NJI-OIIK-3.1 peakuuu. MHTEerpanbHble METOABI ONPEICICHUS MOPSIKA XUMHUYECKOU - 3amuTa 1a60paTOPHOI PabOTHI
peaKIIuH. Ne 3.1;
Tema 3.2 2 - - 2 - Cpaya noMalIHEro 3aJaHus
3aBUCHMOCTh CKOPOCTH peakuuu OT Temmeparypsl. lIpaBuno Bant- Ne3
Todda, ypaBHeHMEe AppeHuyca, TeOpUs aKTUBHBIX CTOJIKHOBEHUH . no pazneny I
LenHble U POTOXMMHUYECKHE PEAKIINH.
Jlaboparopnast pabota Ne 3.1 - - 6 -
CrnextpodoToMeTpHUECKOE ONPEACTICHNE KHHETHUECKIX
XapaKTEepUCTUK PEeaKINK pacrajia KOMIIEKCHOTO COEMHEHNUS
OKcaJlaTa MapraHIa.
OIIK-1 Pazgen IV. Katanus 1 DopMBI TEKYIIIETO KOHTPOJIA
OIlIK-3 Teva 4.1 2 N _ 2 no paszgeny IV:
NA-OIIK-1.1 T OMOreHHbIH KaTaIus. - Pa36op Teopernueckoro
WJ-OIK-3.1 CrienuuuecKuii KUCIOTHO-OCHOBHOMN KaTasn3. Matepuaa.
I'eTeporennslii kaTanus. n4
DepMEHTATUBHBIA KaTAJIU3.
OIIK-1 Paznen V. TepmonnHamuka $pa3oBOro paBHOBECHSI. 4 - - 4 @DopMBI TEKYIIIETO KOHTPOJIS
OIIK-3 OJTHOKOMIIOHEHTHBIE CHCTEMEI. o pazzueny V:
UJ-OTK-1.1 | Tema 5.1 2 - - 2 - Pa36op TEOPETUYECKOTrO
UJI-OT1K-3.1 [IpaBuno ¢a3 ['m66ca. Pa3oBbie nepexo bl NEPBOTO U BTOPOTO POja. MaTtepuaa.
Tema 5.2 2 - - 2 - 3amuTa J1a00OpaTOpHOM PabOThI
OIIK-1 VYpasHenue Knanelipona-Kinaysunyca. Ne 5.1;
OIIK-3 JlnarpamMMa cocTOSIHHS BOJBI - Crhaua JOMAIIHErO 3aJaHUs
WJT-OTK-1.1 JlaGopatopnas pabora Ne 5.1. 5 Ned
WJI-OTIK-3.1 Omnpenenenue pedpakiuud U CTPYKTYPHOU (HOPMYIIBI BEIIECTBA 10 paszeny V




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonTakTHasi padoTa

Buasbl 1 popMbl KOHTPOJIBLHBIX

pPe3yabTaThl ° =
OCBOEHHSI: © ° E = 9 g MepONpUsITHIi, 00ecieuuBaloIne
Ko71(bI) HanMeHoOBaHUE PA3NEIOB, TEM; o g ° 2 4 o s 7 E 10 COBOKYIHOCTH TEKYIIHii
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTeCTALUH g § = = g § g = § KOHTPOJIb yCIIEBAEMOCTH;
KomneTeHuuu (i) u E’ = E i E E E E E E & (hopMBI NPOMEIKYTOYHOT O
IO ROE g == 8858 2= | & KOHTPOJISI YCIIEBAEMOCTH
JIOCTHIKEHUS é E‘ 3 ;_%‘ SES I:‘g. = 8 2
KOMIIETeH Ui i &= = =
OIlK-1 Paznen V1. JI[ByXKOMIIOHEHTHBIE CUCTEMBI. PacTBOpHI. 5 1 4 DopMBI TEKYIIIETO KOHTPOJIA
OIIK-3 o pasaeny I1V:
Tema 6.1. 1
NA-OIIK-1.1 - Pazbop Teopermueckoro
TepMonrHaMu4ecKue U MOJIEKYJISIPHO-KMHETUYECKHE YCIOBUS
NA-OIIK-3.1 MaTepuana.
00pa3oBaHMs PACTBOPOB. .
- 3amuTa 1a00paTOpHOM PabOTHI
Tewma 6.2. 2 1 Ne 6.1:
26.1;
[NapumanbHble MOJISPHBIC BeTHUMHBL Y paBHeHue ['nd6ca-/lrorema - Caya JoMamiHero 3aganus Nes.
Tema 6.3. 2 2 o pazgeny VI
PacTBOpBI 31EKTPOIUTOB U HOHHBIE PABHOBECHSI.
JlaGopatopnast pabdora Ne 6.1 6
KonngykromeTpuueckuii METO1 ONpeneaeHus YAEIbHOU U MOJIIPHOU
AJIEKTPONPOBOJIHOCTH CHJIBHOTO U ¢J1a00T0 DJIEKTPOJIHTA.
OIlK-1 Paznen VII. Uneansubie pacTBOpbI. 3aKOHBI HAEATBHBIX PACTBOPOB 4 3 @OpMBI TEKYIIIErO0 KOHTPOJIS
OIIK-3 o pasneny VII:
NI-OIK-1.1 Tema 7.1. 2 1 - Pa36op TeopeTryeckoro
WI-OIK-3.1 3axoH Payurs. MaTepHaa.
[IpenenpHO pa3baBieHHbIe pacTBOPHL. 3akoH ['eHpu. - Cniaya momarHero 3ananusi NoS.
Tema 7.2. 2 2 o pazaeny A\V4
Ocmoc. Ypasuenue Baut-I'odda
Paznen VIII. ®a3oBbie paBHOBECHS B IBYXKOMIIOHEHTHBIX 6 ) @OpMBI TEKYIIErO0 KOHTPOJIS
OINK-1 cucreMax. /luarpamMmsl KureHus. JlnarpaMmel IJIaBKOCTH. o pazneny VIII:
OIIK-3 Tema 8.1. 2 - Pa3bop Teopernueckoro
UJ-OIK-1.1 PaBHOBecue nap-pacTBop. Marepuana.
WJI-OIK-3.1 HeorpannueHHO pPacTBOPHMBIE KHIKOCTH, MOMYWHSAIOMIUECS 3aKOHY - 3aiuTa 1abopaTopHOil paboTHI
Payus. Ilepsblii 3akod I'n60ca-KonoBasiosa. JluarpaMmel KUIEHU 1 Ne 8.1;
Tema 8.2. 1 1 - KomnoxBuym Ned o pazneny




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonTakTHasi padoTa

Buasbl 1 popMbl KOHTPOJIBLHBIX

pPe3yabTaThl ° =
OCBOEHHSI: © © E = 9 g MepONpUsITHI, 06ecneanamljme
KOII(I)I)“ HanmenoBanmne Pasaelos, Tem; & 2 g z g2 g g :: 5 110 COBOKYITHOCTH TEKYIIIMH
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTeCTALUH g 3 = 5 & = o £ = § KOHTPOJIb yCIIEBAEMOCTH;
KoMneTenuuu(ii) n -} E | 53 E = E S | £ (opMBI IPOMEKYTOUHOTO
IO ROE g 25| 8 é =5 £ E = é KOHTPOJISI YCIIEBAEMOCTH
S = SE|SEEF S8 |J:
KOMIIETCHIIMH
HeorpannueHHO pacTBOpHUMBIE )KUAKOCTH, HE IOAYUHSIOLIUECS 3aKOHY VII: «Tepmonnaamuka ¢pa3zoBoro
Payins. Azeorponnsie cMmecu. Bropoii 3akon ['n66ca-KoHoBanosa paBHOBecHs. OTHOKOMIIOHEHTHEIE
Tema 8.3. 1 CHCTEMBI.
Pazgenenne HeorpaHUYEHHO PACTBOPUMBIX KUAKOCTEH. JByXKOMIIOHEHTHBIE CUCTEMBI.
JuarpaMMbl  pacTBOPUMOCTH  JUIsI CHUCTEM C  OIPaHUYEHHOM PactBopeI»
PacTBOPUMOCTBIO )KUJIKOCTEN 2 - Cnaya tomManHero 3a1aHust
Tema 8.4 1 Neé.
JluarpaMMBbI IUIABKOCTH JIBYXKOMITOHEHTHBIX CHCTEM. o pasgeiy VII:
HduddepeHnmanbHO-TepMUYECKUI aHAIH3.
2
JlaGopatophnas padora Ne 8.1. M3ydyeHue B3aMMHOH pacTBOPUMOCTH 5
XKHUJIKOCTEH 1 (a30BOTO PaBHOBECHS B IByXKOMITOHEHTHOM CHCTEME
DK3aMeH 34 - 34 - 28 Dk3ameH o OuseraMm
HUTOI'O 3a TpeTnii cemecTp 34 34 28+32 128
3.5.  Crpykrypa yuyeOHON AMCUMILTMHBI/ MO JUIsl 00y4aromuMXcs 1Mo pa3zesiaM U TeMaM JUCLUUILIMHBL: (04HO-3a04Has popma

00y4eHHUs) - OTCYTCTBYET

3.6.

CtpykTypa yueOHOM NUCIUTUTMHBI/MOTYIIS AJII 00y4YaroIIMXCsl o pa3iesiaM U TeMaM JTUCIUIUIMHBL: (3a0uHas popMa o0ydeHwHs)
- OTCYTCTBYET




3.7.

Kpartkoe conepxkanue yueOHON AUCIUTIINHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3jesia (TeMbl)

Pa3nen |. OCHOBBI XUMUYECKOH TEPMOTUHAMUKHU

Tema 1.1 BryTpennss sHeprus, | BBonHoe 3ansaTHE. OCHOBHBIE TEPMHUHOJIOINYECKHE TOHATHS.
TEILI0TA, paﬁOTa‘ HepBoe OCHOBHBIC TIOHATHS U OIIpCACIICHUA.
HAYAJI0 TePMOLMHAMUKH. IlepBEIii 3aKOH TEPMOJUHAMHUKH. B3auMHBIE ITpEeBpaICHASA
SHEPTHUH B N30JIMPOBAHHBIX CHCTEMaX. BHyTpeHH:Is sHeprus,
paborta, Terora. @yHKIUM cocTOAHUS. DHTanbnus. Pacyer
TEIJIOTHI U pabOTHI B Pa3JIMUHBIX MTpoIeccax.
Tema 1.2 Temnosie 3¢ dekrol. 3akon | TepMmoxumust. OcHOBHBIE NOHATUS TepMoxuMun. CTaHIapTHOE

T'ecca.

Bropoe HayaJjo
TEPMOJUHAMHUKH.
OHTponus,
TEPMOINHAMUYECKUE
MOTEHIINAIIBI

coctostare TermoBoi 3G (HEeKT XUMUIECKOH peakIni. 3aKoH
I'ecca u ero cieactBus. MeTonbl onpeesieHHs TETIOBBIX
a¢dexroB. OnpeneneHne TSIIOTH THAPaTAIINY.

Bropoii 3akoH TepMoanHamMuku. CaMONPOU3BOJIBHEIE, HE
CaMOMNPOH3BOJIbHBIC 1 PABHOBECHBIC TIPOLIECCHI. DHTPOIHUS KaK
(YHKIHUS COCTOSIHUSL | KDUTEPHI paBHOBECHS B M30JUPOBAHHBIX
cucreMax. CBOHCTBa S3HTPOIUH.

O0benuHeHHOE BRIpKEHHE | 1 2-T0 3aKOHOB TEPMOTTHAMHUKHI
JUTsE 00paTUMOTO U HeOOpaTUMOTO MpoleccoB. PacueT sHTponUH
B 00paTuMBbIX Tporieccax. Pacdyer sHTpornny B HEOOpaTUMOM
npouecce. Kpucramiuzanus nepeoxiaxaeHHON 5KUIKOCTH.
Xapakrepuctuueckue GyHKun. YpaBHenue [ uooca-
I'enemromnbia. Cesizb AG u AF ¢ Terioroit nporecca.

Mertonp!l pacdyera moreHuana ['n60ca. Metos abCOMOTHBIX
sHTponui. Popmyia Tem-kuHa-IlIBaprmaHa.

Paznen |l. TepMoarHaMuKa XUMHUYECKOTO |

PAaBHOBCCH

Tema 2.1

YpaBHEHUE N30TEPMBI
XUMHUUYECKON peakiivu.
YpasaeHue n300apel

XUMUYECKON peaKIyH.

3aKOH  JEHCTBYIOIIMX Macc Ul PEaKLMi,
MPOTEKAIONIMX B Ta30BOM M >kuako ¢azax. KoHCTaHTHI
paBHOBECHS.

Vpasuenune uzorepmbl Bant-I'odpda. Hopmanshoe
CPOACTBO XMMHUYECKON PEAKIINH.

Omnpenenenre HapaBlIeHUs XUMUUYECKON peaklnu,
TEPMOJUHAMHYECKOTO CPOACTBA U KOHCTAHTHI PABHOBECHS
¢ Ucnoib30BaHueM ypaBHeHus Bant-I'odda.

Caszp mexny Kpu Ke., Kpu Ky, Kpn Ko, MeTogst
pacueTa KOHCTaHTbI PABHOBECHSI.

3aBUCUMOCTh ~ KOHCTAHThl ~ paBHOBECHS  OT
TeMIreparypbl. YpaBHEHHMsS H30XOpbl U M300apsl Bant-
I'opda. Pacuer koHCTaHTHI paBHOBECHS NIPU TEMIIEpaType
T u TenoBoro 3¢dexra paBHOBECHOM peaKIMH.

Tema 2.2

[Ipunnun Jle-lllarense.
Bimsune naBneHus Ha
paBHOBECHE XUMHUICCKUX
peaknuii B ra3oBoii ase.

[Tpuaiun noasuxHOro pasHoBecus Jle Illarense-
bpayna. Pacuer BbIX0/1a MPOAYKTa U COCTaBa PABHOBECHOU
CMeEcCH.

VYcnoBue M KpUTEPUM XUMHYECKOTO PaBHOBECHS.
Ananu3 uzmenenuss AG B Xoe XUMHUYECKON PEaKITHH.

I'omorennsie u rereporeHHsie cuctembl. Daszpl U
(dazoBbIe paBHOBECHSI.

VYcnoBust ¢$azoBOro paBHOBECHS B TE€TEPOTCHHBIX
CHCTEMaX.

ITonsitue crenenb cBoOo b1 [IpaBmiio a3 'nb6ca.

Paznen |11. Kunetnka XuMHUYECKUX PEAKITHIA.
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Tema 3.1 ®dopManpHas KUHETHKA. OCHOBHBIC OHATHSA XUMUYECKON KUHETUKU. THIIBI peakuii B
CKopoCTh ¥ KOHCTaHTa XUMHYECKON KHHETHKE.
CKOPOCTU XUMHUYECKOM ®dopmanpHas KUHETHKA MPOCTHIX PEaKIUi. 3aKOH
peakuu. MoneKyIsapHOCTh | AEHCTBYIOIINX Macc.
U TIOPSIIOK XUMHUIECKOM OO0muii 1 9aCTHBIN MOPAIOK peakiini. OCHOBHON MOCTYJIaT
peakuuu. IHTErpanbHbie XUMHUYECKON KMHETUKH.
METObI ONPEICICHUS [opsinok u MOJIEKYIIPHOCTh peakiuu. [IpuunHbI HECOBIAICHHUS
MOpSIKa XUMHUIECKOMH MOJIEKYJIIPHOCTH ¥ TTOPSAIKA PEaKIINH.
peaknuu. Kunerndeckue ypaBHEHUS peakiinii pa3HbIX MOPSAKOB U MX
perieHus. AHaJIU3 KHHETHYECKOTO YPaBHEHUS PEAKIIUU TIEPBOTO
nopsinka. Kunetuka saneMeHTapHBIX Peakiuii BTOPOTro U
TPETHETO MOPSIKA.
CriocoObI onpeieNIeH s TOPSIKa U KOHCTAHTBI CKOPOCTH
XUMHUYECKOUN peaKiuu.
DopmanbHasi KWHETHKA CJIOXKHBIX TOMOT€HHBIX PEaKIni
Tema 3.2 3aBHUCHUMOCTBH CKOPOCTH 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEaKUU OT TEMIIEPATYPBHIL.

peaxkiuu OT TEMIIEPATYPHI.
[Ipasuiio Bant-I'odda,
ypaBHEHHE AppeHmnyca,
TEOpHs aKTUBHBIX
CTOJIKHOBEHUH.

Llennsie n
(hOTOXMMHUYECKIE PEaKITHH.

Temmepatypusiii koaddument Banr-I'odda. Yparuenue
Appennyca. DHEprus akTUBallMd XMMUYECKON PEeaKIIHH.
OKCIEpUMEHTAIIBHOE ONIPENIENICHNE SHEPTUN aKTUBALUH 1
MPEIPKCITOHEHIINAIBEHOTO MHOKHTEISL.

Teopust aKTUBHBIX CTOJKHOBEHUN. DU3NYECKUNA CMBICI SHEPTUU
aKTHBallUH U MPEIIKCIOHEHIIMAIBHOTO MHOKHTEISL.
MoHOMONEKYIAPHBIE pEaKIIUH.

Teopus akTuBupoBaHHOro komiiekca. Iyt peakunu. Bpems
’KU3HU aKTUBUPOBAHHOI'O KOMILIEKca. DHepreTuyeckas Kapra
XUMUYECKOH peaKiuu.

LlentHbie 1 POTOXUMUYECKUE PEAKIIUH.

OcoOCHHOCTH TOMOTEHHBIX PEaKIMU B paCTBOPax.

Pasgen IV. Katanus

Tema 4.1

I"oMoreHHbIN KaTanns.
Crienupmaeckuii
KHCJIIOTHO-OCHOBHOM
KaTajms.

I'eTeporenHslii kaTanus.
DepMEHTATUBHBIA KaTau3.

Karanus. O01iue npuHIUIIB KaTainu3a (HEM3MEHHOCTh
TMTOJIO’KEHUS] pABHOBECHSI, N30MPATEIEHOCTD JICHCTBUSA).
DHeprus akTUBAIUH KaTaJIUTHYeCKOi peakiyn. Bemecrsa
AppeHnunyca, uX posib B KaTanuse.

Krnaccudukarus kKaTaTuTHYECKUX MTPOIECCOB.

I'oMoreHHbIN KaTann3. MexaHu3M U KUHETHKAa TOMOI€HHO-
KaTaJIUTHYECKUX PEeaKIIUH.

ABTOKaTaIN3, KUCIIOTHO-OCHOBHOM KaTaJln3.
I'ereporennsiii katanu3. KuneTuka reTeporeHHo-
KaraauTHudeckux peaknuii. Kunernueckas u quddy3nonHas
00J1acTH TeTepPOreHHOT0 npoliecca. Kaxyiascs sHeprus
aKTHBALIMH.

®depMeHTaTHBHBIN KaTamu3. DG (EKTUBHOCTD U CIENH(DUIHOCTh
(hepMEHTATBHOTO KaTaJIn3a.

Pa3znen V. Tepmoaunamuka (a3oBoro paBHoBecHs. OHOKOMIIOHEHTHBIC CHCTEMBI.

Tema 5.1

[IpaBuno ¢a3 I'nbdbea.
@Da30BbIE NIEPEXOJIbI
HEePBOrO M BTOPOTO POJA.

I'oMoreHHbBIE U reTepOreHHbIE TEPMOTUHAMUYECKUE CUCTEMBI U
HX IIPUMEPHI.

Yro Takoe (aza U COCTaBJISIOLINE BELIECTBA CUCTEMBI?
Uucio KOMITOHEHTOB TEPMOAMHAMUYECKON CUCTEMBI U UX
ompezeNieHue.

Yro Takoe BApPHUAHTHOCTH WJIN YHUCJIO TEPMOANHAMUYCCKUX
cTerneHel cBo0o IbI?

[paeuiio da3z 'mbOca 11t pa3IMuHOro YKCIIa BHEITHUX
rapaMeTpoB U a3 B TEPMOIUHAMHYECKOHN CHCTEME.
®da30BbIC TIEPEXOBI IEPBOTO U BTOPOTO POJIA ¥ UX MPUMEPHI.
®dazoBble paBHOBECHS U (ha30BbIe IEPEXO/IBI B
OJHOKOMIIOHCHTHBIX CUCTEMAX.




Tema 5.2

YpaBHeHue
Kitaysuyca.
Hwnarpamma coctosiHUs
BOJIBL.

Kunaneiipona-

3aBHCUMOCTD TEMIIEpPaTyphl (Ha3z0BOro Mepexoia OT BHEIIHETO
JaBJICHUS B OJJHOKOMITIOHEHTHBIX CUCTEMaX. Y paBHEHUE
Knaneiipona — Knaysuyca.

®usnueckuii cMpica npousBoansix dT/dP u dP/dT B ypaBHeHun
Kuaneiipona — Knaysuyca.

IIpumenenue ypasuenus Knaneiipona — Knaysuyca k
OIMCAHUIO IpoIiecca IUIaBJIEHHS TBEPbIX BEIIECTB.
IIpumenenue ypasaenus Knaneiipona — Knaysuyca k
OTIMCAHHUIO IPOLIECCA UCTIAPEHUS KUAKOCTH.

®opma ypasHenus Kianelipona — Knaysuyca 11t naeanbHbIX
rasos.

WnTerpanbras ¢popma ypasaenus Knaneiipona — Knaysuyca
IUIs1 HeOOJBILIOr0 MHTEPBAIa TEMIIEPaTyp.

Omnpenenenue ko3pPULIUEHTOB B IMHEHHOH (hopMe ypaBHEHUS
Kuaneiipona — Knaysuyca.

[Ipasuno Tpyrona. ®u3muecknii CMBICT KOAQPHUIHESHTA B
ypaBHeHuH TpyToHa.

Uro Takoe ¢azoBas nuarpamma? Bumbl muarpaMm COCTOSHUSL.
OcHOBHbIE TPUHIMIIBI aHAN3a (A30BBIX JUATPAMM.
IIpuHIMII COOTBETCTBHS HA IPUMEPE TUATPAMMBI COCTOSIHUS
BOJBI.

ITapameTps! TpoiHOI TOUKHU 11t BOABL. CBOMCTBA CHCTEMBI B
TPOMHOU TOUKE.

JInaus HeyCTOﬁqHBOFO paBHOBECHA HAa JUarpaMmMe COCTOSHUA
BOJIBL.

[louemy nuHMA NIaBIEHUS HA JUarpaMMe COCTOSIHUS BOJIBI
MMeeT OTPULIATEeNIbHBIN HAKIOH?

Paznea VI. JIByXKOMIIOHEHTHBIE CHCTEMBI.

PacTtBOpBI.

Tema 6.1 TepMoarHaMuveckue u Knaccudukanms pactBopoB. CriocoObl BEIpakeHHsI
MOJIEKYJIAPHO- KOHIIEHTPAI[H PacTBOPOB.
KUHETUYECKHE YCIIOBHS WneanbHele, peabHble U TIPeIENIbHO pa30aBiIeHHbIE PACTBOPHI.
oOpa3oBaHus pacTBOpoB. | TepMoauHaMuka pacTBopoB. IlapiuanabHble MOJIBHbBIE BETUIHHBI
Y WX 3HAYCHHUS B TEPMOJIMHAMHUKE PACTBOPOB.
Tema 6.2 [MaprmansHeie MonsipHbie | YpaBHeHus [ m60ca-/rorema u [rorema-Maprynuca.
BEJIMYMHBL. Y paBHEHUE I'paduueckuii MeTo1 pacueTa napLUHaJIbHbIX MOJBHBIX BEIHYHH.
I'n66ca-/rorema XUMHUYECKUI MOTEHIMAaI KOMIIOHEHTa a pacTtBope. [lepBoe u
BTOpPOE CTaHAAPTHHIE COCTOSHUSI.
[leperonka xxuakux JeTyuux cmecei. [lepBblif 1 BTOpOil 3aKOHBI
KonoBanosa.
Tema 6.3. PacTBOPBI DIEKTPOIUTOB | DIEKTPOIUTHUECKAS TUCCOITHAITHUS, COTbBATAIIHS.

1 MOHHBIC pPaBHOBCCHH.

DJIEKTPONHTHI, Kilaccudukarus 3nekTpouToB. Cialbie
AEKTPOITUTHL.

CreneHp TUCCONMAIMY U KOHCTAHTA IUCCONUAINH. 3aKOH
paseenennst OcTBaJIB/IA.

TepmonuHaMuKa pacTBOPOB AIEKTPOIUTOB. CpemHsss HOHHAS
AKTUBHOCTbD U CPETHUH MOHHBIN KO3(PPHUIMEHT aKTUBHOCTH.
[TepBoe u BTOpOE CTaHIapTHBIE COCTOSIHUSA. MloHHad cuiia
pacTBopa.

OCHOBHBIE MOHATHS 3JIEKTPOCTATUIECKON TEOPUH PACTBOPOB
CHJIBHBIX 2JIeKTposinToB Jlebas-Xrokkens. 1-e, 2-e u 3-¢
MPHUOIKEHUS.

[TogBmwxHOCTE HOHOB B pacTBope. [loHsATHE «OecKOHEUHOE HITH
npeJienbHOE pa3BeneHney». 3akod Koabpayma.

Paznen VII. MpeanbHbie pacTBOphl. 3aKOHBI HACATBHBIX PACTBOPOB
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Tema 7.1. 3akoH Payns. WneanpHble U peabHbIE pacTBOPHI. AKTUBHOCTH U
IIpenensHO ko3 urment akTuBHOCTH. MeToAbl OIpeneneHus
pa3baBICHHBIC paCTBOPHL. | KO3 HUIMEHTa aKTHBHOCTH. PacTBOPHMOCTB ra30B B JKUAKOCTH,
3axoH ['eHpu. ypaBHeHue ['enpu. JlapneHne HaCBIIIIEHHOTO Mapa HaJ
pacTBOPOM, 3aKOH Payiis Ui IeTy4nX U HEJETY4UX CMECEH.
Tema 7.2. Ocmoc. YpaBuenue Bant- | Komnuratusasle cBolicTBa pacTBopoB. [loBhiieHne

Todda

TeMIIepaTypbl KHTICHUS, IOHWKEHUE TEMIIepaTyphl 3aMep3aHus,
OCMOTHYECKOE NaBJieHne, ypaBHenune Bant-I'odda.
Kpuockonuueckuii, 30yJIMOCKONTNYESCKUI 1 OCMOMETPHUUSCKUN
MeToabl. YpaBHenue [llpenepa

Paznen VI1II. ®a3zoBbie paBHOBECHS B IBYXKOMITOHEHTHBIX CHCTeMax. JlrarpaMMbl KUTICHUS.
JlnarpaMMpl MJIaBKOCTH.

Tema &.1. PaBHoBecue map-pacTBop. HeorpannueHHO pacTBOpUMBIE >KUAKOCTH WM TMPHHIUI HX
Heorpannuenno knaccupukanuu. Kakwe >KUAKOCTH 00pa3yloT pacTBOpPHI O
pacTBOpUMBIE KHUIKOCTH, | cBOiicTBaM Onm3kue K wuaeanbHbIM? COOTHOIIECHHE MEXKIY
NOJUUHSIOIIKECS 3aKOHY | COCTAaBOM Iapa U >KUAKOI'O pacTBOpa Ul UACAIBHBIX CUCTEM.
Payns. [epBsiii 3aK0H [epsoiii 3akon ['mb6ca — Konosanosa. Iloctpoenune
I'n66ca-Konosamnosa. IuarpaMM  COCTOSHHSL Ui HaeainbHbIX cucteMm. OOmactu
JuarpaMmbl KUIIEHH cyuiectBoBaHus (pa3 Ha AuarpamMmax KureHus. UTo oTpakaroT

¢burypatuBHbBIC TOYKH, JISKAIINE Ha KPUBBIX Tapa W KUIKOCTU
Ha JuarpaMMax KumeHus?

Tewma 8.2. Heorpannuenno Heorpannuenso pacTBOpUMBIE SKUJKOCTH, HE
pacTBOPUMBIE KHUIKOCTH, | MomuuHsommecss 3akoHy  Paynsa.  IlonmoxurtensHble U
He TOAYMHSIOLTNECS OTpHUIIaTEeNIbHBIE OTKJIOHEHHUS OT 3akoHa Paynsa. AseoTpomnHble
3akony Pays. TOYKM  Ha  JauarpamMmax  cocTtosHus.  IlpuumHbl  ux
A3e0TponHbIe CMECH. BO3HUKHOBEHHUSI. A3zeoTpomnHble COCTAaBBI. CaoiicTBa
Bropoii 3axon 'n66ca- a3e0TPONHBIX cucTeM. BTopoit 3akon ['mbbca — KonoBanoga.
Konosanosa [Mpumenenne mpaBuna (a3 ['mbOca K IBYXKOMIIOHEHTHBIM

CHCTEMaM.

Tema 8.3. Paznenenue [Ipumepsl a3€0TPONMHBIX CUCTEM C MHUHUMAJIBHOM U
HEOTPAaHUYEHHO MaKCHMAaJIbHOM TeMIIepaTypoil KUIEHHs a3€0TPOITHOTO COCTaBa.
PacTBOPUMBIX Ileperonka u ¢paknMoHHas TmeperoHka. PekTudukanms.
JKUJIKOCTEH. Kakne KOMIIOHEHTBI BBIIENISIOTCS MPH MEPErOHKE CHCTEM,
Juarpammbl CoIepKalIMX a3e0TPONHbIM cocTaB? MeToapl pasieneHus
PacTBOPUMOCTH IS a3e0TpONHBIX cMeceil. OmpeneneHre COCTaBOB PaBHOBECHBIX
CHCTEM C OrpaHMueHHON | a3 Ha pgumarpammax kuneHusi. OnpezpereHue KOJIMYECTBa
PacTBOPUMOCTBIO Kuako W mapoBoit  (asel. [lpaBumo peryara. Pacuersr,
KUAKOCTEN CBSI3aHHBIE C M3MEHEHHEM COCTaBa CHUCTEMbI M MPHPOABI (a3.

MetoJ1 HEU3MEHHOI0 KOMIIOHEHTA. PacTBOPUMOCTD KUIKOCTEN.
Juarpammbl PacTBOPUMOCTH. Ananus JarpamMmbl
pactBopuMmocTH. Kputndeckas Ttemmeparypa pacTBOPEHHS.
Kpusast paccmoenus.  OmnpeneneHHe COCTaBa PaBHOBECHBIX
KUAKHX (Da3 10 IpaBUILy COSIMHUTENLHON MPSIMOIA.
OnpeneneHne MOJIOKEHUS KPUTHYECKOH TOUYKH IO TPaBUILY
AnekceeBa. IlpuMepsl cucTeM C BepxHEH ©W  HIDKHEH
KPUTUYECKON TEMIIEPATYPOIl pACTBOPEHHUSL.

Tema 8.4 JlnarpaMMsl IJIaBKOCTH Yro Takoe jmarpamMma IUIaBKOCTH? Bungel  amarpamm
JIBYXKOMITOHEHTHBIX TUIaBKOCTH. JIMHMU conmayca u TMKBUAYcCa.

CHCTEM. JwmarpaMmbl TUTaBKOCTH JUISI CHCTEM C HEOTpaHHYEHHOU
HuddepennmanbHo- pPacTBOPUMOCTBIO KOMIIOHEHTOB B JKHJIKOM W B3aUMHOHU

TCpMI/ILIeCKI/Iﬁ aHaJn3

HEPACTBOPUMOCTBIO B TBEPJIOM COCTOSIHMM 0€3 00pa3oBaHUs
XUMHYECKUX COEeIMHEHN. Yucno YCIIOBHBIX
TEPMOJIMHAMHUYCCKIX CTENEHEH CBOOOIBI B Pa3IUYHBIX HACTSIX
JIHarpaMMbl IJIaBKOCTH. DBTEKTHKA. DBTEKTHYECKAS
TemrepaTypa. CBOMCTBA CUCTEMbI B TOUKE DBTEKTUKH.
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[TpumeHeHne 3BTEKTUK JUTS TPAKTHYCSCKUX TENICH.

Ananmu3 guarpamMm IoraBkoctd. OmnpesereHue pPaBHOBECHBIX
COCTaBOB W Macc paBHOBecHbIX (a3. [IpumeHeHue mpaBmia
phiuara. JluarpaMMel TUIABKOCTH JIJISl CUCTEM C HEOTpaHUUESHHOU
pPacTBOPUMOCTHIO KOMIIOHEHTOB B YKHJIKOM COCTOSIHUH, KOTOPBIC
B TBEPIOM COCTOSHHH OOpa3yloT XHUMHUYECKHE COCIMHCHHUS,
TUIABSIIMECS KOHTPYSHTHO. Kak TpOBOIUTCS aHamu3 3THX
muarpamm? Kakas Todka Ha quarpamMMe TUIaBKOCTH HA3bIBACTCS
CUHTYJSIPHOW WM JAbTOHOBCKOM? OTuero 3aBHCUT BUJ
MakcuMyMa Ui XHMHUYeckoro coenuHeHus? Tepmudeckuit
aHanmm3.  Kak wu3MeHsieTcs Temreparypa TpU IUIABICHUU
(KpUCTATITU3AIINH) WHIUBUIYATEHOTO XHUMHUYECKOTO
COCIIMHEHUS ¥ CMECH pa3Iu4HbIX BemecTB? [IpuHIUIBI
MOCTPOCHUSL JUArpaMM IUIAaBKOCTH IO KPUBBIM OXJIAXJICHUS.
JnddepeHnnanbHei TEpMUYESCKU aHamu3. Bum tepMorpamm
JUTSL DHJIO- M DK30TEPMUYECKUX MPOIIECCOB.

3.8.  Opranuzanus caMOCTOATEIbHONU PabOThl 00YUYAIOLTUXCS

CamocrosiTenbHas paboTa CTyeHTa — 00si3aTesibHas 4acTh 00pa3oBaTENBFHOrO Ipolecca,
HaIltpaBJICHHAA Ha Pa3BUTUC T'OTOBHOCTHU K HpO(l)CCCI/IOHaJH)HOMy n JIMYHOCTHOMY
caM000pa30BaHMI0, Ha NPOCKTUPOBAHWE JabHEUIIEro 00pa30BaTEIbHOTO MapuipyTa |
po(hecCuOHATILHON Kapbephl.

CamocrosTenbHas padoTra 00y4arouxcs 1Mo AUCIUIUINHE OPraHu30BaHa Kak COBOKYITHOCTb
ayJIUTOPHBIX M BHEAYJUTOPHBIX 3aHATHH U palbOT, O00ECIEUMBAIOIINX YCIEIIHOE OCBOCHHE
JMCIUTIIHHBL

AynmuTopHas caMmocTosiTeNbHas padoTa OOyYaromuXxcs MO JUCIHUILIMHE BBITOIHSIETCS Ha
y4eOHBIX 3aHATUSAX 101 PYKOBOJACTBOM TIIpENojaBaTelsi M 10 €ro 3aJaHuio. AyIUTOpHas
caMmocCTosITeNIbHAs paboTa 00yJaroImuXcs BXOJUT B 00N 00beM BPEMEHHU, OTBEJACHHOTO YYEOHBIM
IUTAHOM Ha ayAUTOPHYIO pabOTy, U pErIaMEeHTHPYETCsl paclIMCaHUEM YUeOHbBIX 3aHATHH.

BreayanTopHas camocTosiTenIbHAsA paboTa 00yJaroMMXCs — IUTaHUpyeMast yueOHasi, Hay4HO-
UCclieloBaTeNbCKasi, MpakTHyeckass paboTa oOyyaroliMXcs, BBINOJIHSAEMass BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0 M TIPU METOAMYECKOM pPYKOBOJACTBE IIpernojaBaresisi, HO 0e3 ero
HEMOCPEACTBEHHOIO yYacTHs, paClICAaHUEM YUEOHBIX 3aHATHI HE perJaMeHTUPYeTCs.

BueayauropHas camocTosiTesnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ce0sl:

- MOJATOTOBKY K JIEKIUSM, TaOOPATOPHBIM paboTaM U 3a4eTy;

- IIPOBEAECHUE pACUYETOB II0 DKCIEPUMEHTAJIbHBIM 3HAYE€HUAM, IIOJYYEHHBIM IIPU

BBINOJIHEHUH Ja00paTOPHBIX PaboT;

- MOJIFOTOBKA K KOJIJIOKBUyMaM B TEUEHHE CEMECTpa.

CamocrosiTenbHass pabora oOyyaromMxcs € ydacTHeM IpenojaBatens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYyalbHYI paloTy C
00YJaOIIMMUCS U BKJIIOYAET B ceOsl:

- MNPOBCACHUC HWHIAUBHUAYAJIbHBIX W TPYHIIIOBBIX KOHCYJ'H)TaHI/If/'I 10 OTACJIIbHBIM
TeMaM/pa3zenam JTUCIHUILIIHHBI;

Buae! u ¢gopmsl vy

HaunmeHnoBanue pa3ieiia KOHTPOJIbHBIX §

Ne it /TeMbl oucyunaunv/mooyna, | 3agaHus AJIA CAMOCTOATEIbHOMN MeponpusTHii é

BBIHOCHMbIE Ha padoThI (YUMTBHIBAIOTCSI IPH g
CaMOCTOSITe/IbHOE H3YYeHUe NMPOBEIEHUH TEKYIIEro SO
KOHTPOJIsI) s E

1. T'oMoreHHBIH KaTamu3. CamocrositenpHO Tipopaborats | CobecenoBaHume 1Mo TeEME. 3

Crennudeckuii KHCIOTHO- | MaTepHall.
OCHOBHOMW KaTaJu3.
I'eTepOoreHHbIN KaTaaus.
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DepMEHTATUBHBIA KaTalus3..

2. Paznenenue HeorpaHUYeHHO
PaCTBOPUMBIX KUJKOCTEH.
JluarpaMmbl pacTBOPUMOCTH
JUISL CUCTEM C OTPaHUYCHHOM
PacTBOPUMOCTBIO KHUJKOCTEH

CamocTosTensHO IpopadoTaTh
Marepuail.

CobecenoBaHue 10 TEME 3

3.9. I[IpuMeHeHHE >IEKTPOHHOTO 00YUEHHUS, TUCTAHIIMOHHBIX 00PA30BaTEIbHBIX

TEXHOJIOTHUN

I[Ipu peanuzamuu  mporpaMmbl  yYU4eOHOW  JUCHMIUIMHBI/YYEOHOTO — MOIYJIS
ANIEKTPOHHOEC OOy4YeHHWE W  JIUCTAHIIMOHHBIE OOpa30BaTelbHBICE TEXHOJOTHH  HE
MIPUMEHSFOTCA.

B anexTpoHHYI0 00pa3oBaTeNbHYIO Cpeay, MO HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OTJIeNIbHBIC BUJIBI YICOHOH NI TEITLHOCTH:

HCI0Jb30BaHME uconbsosanue 30 u JOT 00beM, BKJIIOYEHHE B y4eOHbIH
90 u 10T qac npoiecc
o0OyueHwne y4eOHO-MEeTOANYECKUE ITIEKTPOHHbBIE 6 OopraHu3anus
¢ BeO- oOpasoBartejbHbIe peCcypchl yHUBEepcUuTeTa | CaMOCTOSITETbHOM paboThI
MOJACPKKOM KaTerOpuH oOyuyaromuxcs
y4e0HO-METOANYECKHE HJICKTPOHHBIE 2 B COOTBETCTBHU C
oOpasoBaresbHbIC PeCypChl YHUBEPCUTETA 2 pacnucanuemM
KaTeropuu TEKYIIEeH/ TIPOMEKYTOTHOH
aTTecTauuu
CMEIIaHHOe JIEKIUU 36 B COOTBETCTBHH C
o0OydeHue nabopaTopHbIie paboOTHI 36 pacrnucaHueM y4eOHbIX
3aHATHH
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PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OHUEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.
Yposun Hrorosoe Onenxa B IMokasaTenan ypoBHsi c()OPMHPOBAHHOCTH
chopmupoBan KOJIMYECTBO | MATHOALUILHOI cucTeMe
IIpodeccuon
HOCTH 0a/110B 10 pe3yJibTaTaM N N
. YHHBEpPCAJILHOM(- AJILHOM (-
KOMIIeTeH I u ( B 100- TeKyuel u N N
. 6 . . bIX) OomenpodeccuoHAILHOM (-bIX) KOMIIETEHIU A bIX)
i) ALILHOM IPOMEKYTOTHOU KoMMeTeHInu(-i) KOMIIETEHIIH
cucreme arTecTaluu w(-ii)
LY OIlK-1: U1-OIK-1.1
pe3yJibTaTam OIIK-3: N/I-OIIK-3.1
TeKkyled u
MPOMEKYTOYH
oit
arTecTAlUM
BBICOKHIA 85-100 OTIIUIHO OO0yuarormuiics:

- MCUEPIIBIBAIOIIC U JIOTHUECKH CTPOMHO M3JIaraeT y4eOHbIH MaTepuall, yMeeT CBA3hIBATh TCOPHUIO C
MPaKTUKOM, CIIPABIISIETCS C PeLICHNEM 33124 Po(eCCHOHATBHOM HANPaBIEHHOCTH BBICOKOTO
YPOBHS CJIOKHOCTH, IPABUJIBHO 00OCHOBBIBAET NIPUHATHIC PEIICHMS;

- IOKa3bIBAET CIIOCOOHOCTH B MIOHUMAHHUH U MIPAKTUIECKOM HCIOIb30BAHIH METOI0B (DU3NIECKOH
XMMHH JJIS PEeLIeHUsI KOHKPETHBIX 3aj1ay;

- CIOCOOEH JONOIHATH TEOPETUUYECKYI0 HHPOPMALIMIO CBEICHUSAMH U3 COBPEMEHHBIX HayYHbIX
HCTOYHHUKOB;

- CITOCOOEH aHAIM3UPOBATh JIUTEPATYPHbIE HCTOUYHUKH C LETbI0 BHIOOpa ONTUMAIHLHOT'O METOA
aHaln3a B KOHKPETHOM CIIyvae;

- IaeT pa3BepHYThIE, HCUEPNBIBAIOIINE, TPOPECCHOHAIEHO TPAMOTHBIE OTBETHI Ha BOIIPOCHI, B TOM
qrciie, TOTOJIHUTENbHBIE.
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MOBBIIIIEHHBINA

65— 84

XOPOIIIO

OO0yuarormuiics:

- 3HACT TEOPETHUYCCKIE OCHOBBI (PH3NICCKON XUMUM.

- BJIQJICET METOAAMH OTIpeACICHHS (PU3UKO-XMMUYSCKUX MTApaMETPOB TOJIMMEPHBIX MaTEPHUAJIOB;

- IOITYCKAaeT CTUHUYHBIC HETPyObIe OINOKHY;

- 3HAET yCIOBHS BEIOOPA MPOBEACHUS (PN3UKO-XUMHUIECKIX UCCIIEAOBAHUII;

- YMEET aHAJIM3HMPOBATH IOJYYCHHYIO OINBITHBIM IMyTeM (PH3UKO-XUMHUYECKYI0 WH(POpPMAIMI0 U
BBIJICNISITH OCHOBHBIC PE3YJIBTATHI.

- BIAAEET CIOCOOHOCTHI0O K TIOHMMAHHMIO 3aBUCHMOCTH CBOWCTB MAaTEPHAIOB OT TIPHUPOJIBI
XUMUYECKOH CBSI3U U MEXMOJIEKYJISIPHBIX B3aUMOJCHCTBU.

- HpaBI/IHLHO HpI/IMeHHeT TCOpCTI/I‘IGCKI/IC ITOJIOKCHU A HpI/I pCIlIeHI/II/I HpaKTI/I‘-ICCKI/IX 3aga4
npohecCHOHANPHON HANIPABIEHHOCTH Pa3HOTO YPOBHS CIOKHOCTH

- OTBET OTPaXKaeT MOJHOE 3HAHKE MaTepraia, ¢ He3HAYUTEIHbHBIMH ITpoOeIaMu

0a30BLIH

41— 64

yIOBJIETBOPUTEIHHO

OO0yyJaroIumics:

- UCTIBITHIBACT 3aTPyTHCHUS B IPUMEHEHUH TEOPETUIECKUX MOJIOKESHUH MPH PEIICHUH
NPaKTHYECKUX 3a/1a4 MPOoeCcCHOHAIBFHOIN HAlPaBIEHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIajieeT HEOOXOMMMBIMU JUISl 3TOTO HAaBBIKAMH M IPUEMAMH;

- C TPYJOM OPHEHTHPYETCS B TEPMHHOJIOTHH, ITyTaeT MTOHATHS,

HE 3HAeT YCJIOBUI BBIOOpA MpoBeaeHNS (PU3NKO-XUMUIECKUX HCCIIeIOBAHHN;

- HE yMeeT aHAIM3UPOBATh ITOJIyYSHHYIO OTBITHBIM ITyTeM HH()OPMAIINIO U BBIICISTH OCHOBHEIC
pEe3yJIbTATH;

- OTBET OTpakaeT 3HaHUS Ha 0a30BOM YPOBHE TEOPETUUECKOrO M MPAKTUIECKOr0 MaTeprasa B
o0Bpeme, He0OXOMMOM JIJIs TabHEHIIel y4aeObl U IpeACTOosIIeH padoThI 10 MPOMUITI0 O0YUSHHS. .

HU3KHHI

HEYAOBJICTBOPHUTCIIBHO

OO0yyarormuiics:

- ICMOHCTpUPYET (pparMeHTAPHbBIC 3HAHKSI TCOPETHUSCKOTO U MPAKTHYECKOr0 MaTepual, A0MyCcKaeT
rpyObIe OIIMOKY IPU €r0 M3JI0KEHUHU Ha 3aHATUAX U B XOJI€ MPOMEKYTOYHON aTTeCTall|H;

- UCTIBITBIBACT CEPhEIHBIC 3aTPYAHCHUSI B IPUMEHEHUH TEOPETHUECKUX TTOJIOKEHUH TIPU PEIICHUN
MPAKTUYECKUX 3a]1a4 MPO(ECCHOHAIBHON HANPABJICHHOCTH CTAHIAPTHOTO YPOBHS CJIOKHOCTH, HE
BJIaJIeeT HEOOXOIMMBIMH JIJIsl ATOTO HABBIKAMHU U MPUEMAMH;

- HE CIOCOOEH MPOaHATM3UPOBATEH CBS3H U 3aKOHOMEPHOCTH, CYIIECTBYIONIHE MEX/Y CBOHCTBAMHU
aHAM3UPYEMBIX BEIIECTB U METOAAMH WX aHAIIH3A;

- BBIIOJTHSET 33/iaHus 1a0jIoHa, 0€3 MPOSBICHMS TBOPYSCKON MHUITHATUBBI

- OTBET OTpaXkaeT OTCYTCTBUE 3HAHUI Ha 6a30BOM YPOBHE TEOPETUYECKOTO U MPAKTHIECKOTO
MaTepuana B 00beMe, HeOOXOAMMOM JIJIs TaIbHEeHUIIeH yIeOsl.
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5. OHEHOYHBIE CPEJICTBA /I TEKYIIETO KOHTPOJISA YCOEBAEMOCTH U TPOMEXYTOYHOM ATTECTAIIUH,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHUM KOHTPOJS CAMOCTOATEIBHOUW PAa0OTHI OO0Yy4aroOUIMXCs, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTalud Mo y4eOHOM
mucuuiuinHe KosutonmHast XUMHS MPOBEPSIETCS YPOBEHb CPOPMUPOBAHHOCTH Yy OOYYArOIIMXCS KOMIIETCHIIMHA M 3aIVIAHMPOBAHHBIX PE3yJIbTAaTOB
oOydeHus 0 JUCIUIUIMHE, YKa3aHHBIX B pa3jelie 2 HacTOosIIeNd IPOrpaMMBl.

5.1. ®opMbl TEKYyIIETr0 KOHTPOJISl yCIIEeBAEMOCTH, TPUMEPHI THUIIOBBIX 3a/1aHHA:

DopMbI TEKYILIETO

Ne IIpuMepsI THIIOBBIX 3aJaHUI
KOHTPOJIst

1. Bonpocsr k 1. Xumwuueckass TepMoauHamuka. (OCHOBHBICE TIOHATHS W oOmpenaeneHus. TepMoaWHAMHYECKas  CHUCTEMa.
KOJUTOKBUYMY I10 Tepmoaunamuueckuii npouecc. [lapameTps! 1 GyHKUNN COCTOSIHUS.
pazneny 1: 2. llepBbIii 3aKOH TEepMOIWHAMHKH. B3amMHBIE TpeBpalieHWs SHEPTUU B W30JIMPOBAaHHBIX CHCTEMax. BHyTpeHHss
OcHOBBI sHeprus, pabota, Teriora. YHKINN COCTOSHUS. DHTANBNHA. PacyeT TemoTsl 1 paboThl B pa3IMYHBIX MPOIIECCaX.
XUMHUYECKOU 3. Tepmoxumust. OcHOBHBIE TOHATHS TepMOXuMuK. CTaHgapTHOE cocTosHUe TemnoBoi 3PPeKT XUMHUUECKON pEeaKIIHu.
TEPMOJUHAMHUKH 3akoH ['ecca u ero cienctBus. Metoasl onpenesneHus TemoBbix 3¢ dexros. OnpenesneHne TemI0TH THAPATALIH.

4. Bropoi 3akoH TepMoanHaMHuKH. CaMONpPOU3BOJIbHBIEC, HE CAMOTPOU3BOJILHBIE I PABHOBECHBIC TPOLIECCHI. DHTPOTHS
KakK (DYHKIIHS COCTOSIHHUS M KDUTEPHIA PaBHOBECHS B M30JUPOBAHHBIX cucTeMax. CBOHCTBA DHTPOTIHH.

5. OObpemuHeHHOE BhIpakeHHE | M 2-TO 3aKOHOB TEPMOAMHAMUKH ISl 00paTUMOTO M HEOOpaTUMOTro mporeccoB. Pacuer

SHTPONIMM B 0OOpaTUMbIX mpoueccax. Pacuer osHTpomuu B HeoOpaTMMOoM mpouecce. Kpucramnuszauus

MEePEOXJIAKICHHOU KUJIKOCTH.

TepMoauHaMUUECKUE MOTEHINAIBI KAK KPUTEPUU PAaBHOBECHSI B 3aKPBITHIX CUCTEMAX.

Xapakrepuctuueckue GpyHkun. Ypasaenue ['u66ca-I'ensmronsua. Cesaze AG u AF ¢ TernoToit nponecca.

8. Merojpl pacuera noreHnuana ['n66ca. Metos abcomotHbIX dHTponmid. Dopmyna Temkuna-1lIBapumMana.

~No
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DopMBbI TEKyLIEro

o paznenam 3 u 4:
Kuneruka u karanus

Ne IIpumepbI THNOBBIX 3aJaHUI
KOHTPOJIsA
2. Bompocsr k 11. 1 Xumuueckoe paBHOBecHe. 3aKOH ACHUCTBYIOMIMX MacC Ul peakiuid, MPOTEKAIOUIMX B ra3oBOi M kuIKoW (azax.
KOJUTOKBHYMYNe2 1o KoHcranTel paBHOBeCHS.
pasgeny 2: 12. Vpasuenue nzorepmsl Banr-I'odpda. HopmaasHoe CpoacTBO XUMHUUECKON PEaKIIUM.
Tepmoaunamuka 13. Ompenenenne HampaBIeHUS XUMUYECKOH PEaKIUH, TEPMOAMHAMUYECKOTO CPOJCTBA M KOHCTAHTHI PAaBHOBECHUS C
XUMHYECKOTO UCIIOJIb30BaHKueM ypaBHeHus1 Bant-I'odda.
paBHOBeCHS 14. Css3p mexnay Kpu K., Kpu Ky, K, 1 K, MeTtosr pacueTa KOHCTaHTHI paBHOBECHSL.
15. 3aBucuMOCTh KOHCTAaHTHI PAaBHOBECHS OT TeMIEpaTyphl. YpaBHEHHS HM30XOpbl W m300aper Bant-I'odda. Pacuer
KOHCTaHTHI paBHOBECHsI IIpH Temriepatype T u Tem1oBoro 3¢ ¢peKTa paBHOBECHON PEaKIIHH.
16. [punnun noasmwkHoro pasHoBecus Jle [llarense-bpayna. Pacuer BrIxoa NpoyKTa 1 cOCTaBa PaBHOBECHOW CMECH.
17. YcnoBue u KpUTEpUH XUMHYECKOTO paBHOBecHs. AHamn3 n3MeHeHns AG B X0 XUMHUYECKOHN peaKIi.
3. Bonpocsl k 1. CkopocTbh 31eMEeHTapHON XUMHUECKOHN peakiiui. 3aBUCUMOCTh KOHIIEHTPAIIMN PEareHTOB U MPOIYKTOB PEAKIINU OT
KOJUTOKBUYMYNe3 BpeMeHU. KuHeTnueckas Kpupasi.

2. ®opmanbHas KHHETHKA MPOCTHIX Peakiuil. 3aKOH JACHCTBYIOIIUX Macc.

3. OOmwuit 1 4acTHBIN MOPsIIOK peakuuu. OCHOBHOW MOCTYJIAT XUMUYECKON KHHETHKH.

4. Tlopsanok u MOJEKYISIPHOCTH peakituu. [[piuanHbl HeCOBITACHHSI MOJIEKYIISIPHOCTH | TTOPSIKA PEAKIIHH.

5. KuHeTnueckve ypaBHCHHS PEAKIIMI Pa3HBIX MOPSIKOB M UX PEIICHUS. AHAIN3 KHHETHYECKOTO YPaBHEHUS PEaKIIUU
nepBoro nopsaka. Kuaetrnka 3ieMeHTapHBIX PeaKI|ii BTOPOTO B TPETHETO MOPSIKA.

6. CrocoObl orpeieIeHnst OPSIKa U KOHCTAHTBI CKOPOCTH XMMHUYECKOUN PeaKIii.

7. dopmanpHas KHHETHKA CIIOXKHBIX TOMOTEHHBIX PEaKITUiA.

8. 3aBHCHMOCTH CKOPOCTH XMMUYECKOW PEeaKIMK OT TeMriepaTypbl. TemmneparypHbiii koadduient Bant-I'odda.
YpaBaeHne AppeHnyca. DHepTys aKTUBAIIMN XUMHYECKOH peakiiui. DKCIIepUMEHTaIbHOE OIIpEIeIIeHEe YHEPTUN
AKTUBAIUH | TIPEIPKCIOHCHITUAIIEHOTO MHOKHUTEIS.

9. Teopus akTUBHBIX CTOJIKHOBEHUH. DU3NYCCKUI CMBICI SHEPTUN aKTHUBAIIMH U TPEAIKCIIOHEHIIMATLHOTO MHOKHUTEIIS.
MOHOMOJNEKYTISIPHBIE PEAKIIUH.

10. Teopus akTuBUpOBaHHOTO KoMIUTeKkca. [1yTs peaknnu. Bpems )ku3HM aKTHBHPOBAHHOTO KOMITIEKCA. DHEpreTHIeCcKast
KapTa XMMUYECKOM peakLuu.

11. llenabie ¥ GOTOXMMUYESCKHE PEAKIIUH.

12. OcoOeHHOCTH TOMOTEHHBIX PEaKIIUU B paCTBOPaXx.

13. Karanus

14. Karanuz. O0mIre npuHITUIEL KaTain3a (HeM3MEHHOCTD MTOJIOKEHHUS paBHOBECHSI, H30UPATETHHOCTE JEHCTBU).

15. DHeprus akTHBAIUK KaTAIMTHYECKOH peakinu. BemecTBa AppeHnyca, uX poib B KaTalmse.

16. Kimaccudukanus KaTaJIMTUIECKHUX TIPOIIECCOB.
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Ne 1

DopMBbI TEKyLIEro
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

17. T'omoreHHbIi KaTanu3. MexaHn3M U KHHETHKA TOMOT€HHO-KaTaTUTUYECKUX PEaKLnil.

18. ABTOKaTaIN3, KHCIOTHO-OCHOBHOMN KaTaju3.

19. l'ereporeHHsbIil kaTanu3. KuHeTHka rereporeHHO-KaTauTHUeCKUX peakiuid. Kunernueckas u nuddy3rnoHHas 001acTu
reTeporeHHoro nporecca. Kaxyrascst s3Heprisi aKkTHBAIINH.

20. ®epmeHTaTHUBHBIHN KaTanu3. DPPEKTUBHOCT U CIEUUPHUIHOCTh (PEPMEHTATUBHOTO KaTaIn3a.

Bomnpocsl k
KOJUTOKBUYMY TIO
pazneny Ned mo
paznenam 5, 6, 7:
TepmoauHaMuka
¢azoBoro
paBHOBECHHI.
OJTHOKOMITOHEHTHEIE
CHUCTEMBI.

1IIpaBuito ¢a3 ['md0ca I pa3TUIHOTO YKCIIa BHEITHNX IMapaMeTpoB U (a3 B TEPMOIMHAMUICCKON CHCTEME.

2. ®a3oBbIe IEpexoIpl IEPBOTO M BTOPOTO POJia U UX IPHUMEPHI.

3. ®azoBbie paBHOBeCHS U (ha30BbIC EPEXObl B OJJHOKOMIIOHEHTHBIX CHCTEMAX.

4. 3aBUCUMOCTH TEMIIEPaTypsl (Ha30BOro Mepexoaa OT BHEIIHETO JaBICHHUS B OJHOKOMIIOHEHTHBIX CUCTEMaxX. Y paBHEHUE
Kunaneiipona — Knaysuyca.

5. [lpumenenue ypaBHenus: Knaneiipona — Knaysuyca k onmucanuto mpolecca IiaBIeHHs TBEPABIX BEIIECTB.

6. [Ipasumo Tpyrona. duszmueckuit cMpIc KO3 PUIMEHTa B ypaBHEHUU TpyTOHA.

7.Yro Takoe ¢a3oBas quarpamma? Buasr quarpaMM COCTOSIHHS.

8. OCHOBHBIE IPUHIUIIBI aHATN3a (a30BbIX TUArPAMM.

9. [1apameTpsl TPOMHOM TOUKH JUTst BOABI. CBOMCTBAa CUCTEMBI B TPOWHOM TOYKE.

10. Ilouemy JMHMS IUIABIEHUS HA JUarpaMMe COCTOSIHUS BOABI UMEET OTPULIATEIbHbBIN HAKIOH?

11. Knaccudukarus pactBopoB. CriocoObI BhIpaKEHUS KOHIIEHTPAIIUU PACTBOPOB.

12. WneanbHble, peanbHbIE U MPEACTHHO pa30aBICHHBIC PACTBOPEI.

13.  VYpasuenus ['n66ca-/rorema n drorema-Maprynuca. ['paduueckuii MeTon pacueTa napuuagbHbIX MOJbHBIX BETHYHH.
14, Xumuueckuil noTeHIMAN KOMIIOHEHTa a pacTBope. IlepBoe u BTopoe cTaHJapTHBIE COCTOSHUS.

15. Ileperonka xuakux Jieryuux cmeceil. [lepBrrit 1 Bropoii 3akonsl KonoBanosa.

16. DnexTponuTHYEcKas AUCCOLMALINS, CObBATALUS. DJICKTPOINTHI, KilacCU(UKALUs 3MeKTponToB. Criabble
3JIEKTPOJIUTHI.

17. Crenenb guCCONMANNY U KOHCTAHTA JUCCOITUAIIMH. 3aKOH pa3BeneHust OcTBaIbaa.

18. HneanbHble U pealibHbIE pacTBOPBL. AKTHBHOCTh ¥ KO3 (OHUIIMEHT aKTUBHOCTH. MeTo bl ompe/ieneHus: KodpuunueHTa
aKTHUBHOCTHU. PacTBOPHMOCTE ra30B B KHIKOCTH, ypaBHeHue | eHpu. JaBieHne HachILIEHHOr o Mapa Haj pacTBOPOM, 3aKOH
Payna g netydnx U HeneTy4ux cMecei.

19. KomnmuraTuBHbIe CBOWCTBA pacTBOPOB. [I0BBIIIEHUE TEMITEPATYPBI KUTICHUS, TIOHW)KEHUE TEMIIEPATYPhl 3aMEp3aHHs,
OCMOTHYECKOE JaBlieHHE, ypaBHeHHEe Baut-I'odda.

20.  Kpuockonuueckuii, 30yJIMOCKOIMUYECKHI 1 ocMOMeTprUYecKiid MeTonibl. YpaBHeHnue Llpenepa
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5.2. Kpurepun, mIKaabl OLIEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH:

HaumeHnoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHSA)

Kpurepun oneHuBaHus

IIIxaabl oeHUBAHUS

IIaTnéannLHas
cHuCcTEMA

100-0any1pHast
cucremMa

Konnoxsuym

JlaH NONHBIN OTBET HA MOCTABJICHHBIE BOMPOCHI, TOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHHH 00
00BEKTE, PACKPBITHl OCHOBHBIE TIOJIOXKEHUS JUCLUIUIMHBI; OTBET JIOTUUEH, H3JI0KEH B TEPMUHAX
HayKd. 3a/1a4M pelieHsl npaBuibHo. OO0ydaromuiics 3HaeT MaTeprall o 3a1aHHBIM BOIIPOCaM B
JOJDKHOM Mepe, MOCIe0BaTeNIbHO €r0 N3JIaraeT, BO3MOKHbI HECYIIECTBEHHbIE HETOUHOCTH B
OIIpEJICIICHUSX.

- 5

OO0yy4aromuiicss MpoIEeMOHCTPUPOBAJ 3HAHKME HA TIOCTABICHHOW Mepe]l HUM BOTPOCHI. 3a1auu
pereHs! npaBuiabHO. OAHAKO MIPH U3I0KEHUH MaTepHaja CTYACHT HE BCErAa KOPPEKTHO
ynoTpebsieT TEPMUHOJIOTHIO, OTBEUasi Ha BCe BOMPOCHI, CTYJICHT HE BCerJa 4eTko GopMynupyer
CBOIO MBICIIb.

JlaHBI He MTOJTHBIE OTBETHI HAa TIOCTABJICHHBIE BOIPOCH. He mokazaHa COBOKYITHOCT OCO3HAHHBIX
3HaHWi 00 o0bekTe. B 3amayax momymieHsl ommOkn. OO0yJaronuiics 3HaeT MaTepral 1o 3aJaHHbBIM
BOIIPOCAM HE B JOJDKHOW Mepe.

OOyyarommuiicsi He BBITIOTHII 3aJaHUS

2

ammmra
1abopPaTOPHBIX
pabor.

JlaH TONHBIHA, pa3BepHYTHIA OTBET HA MOCTABICHHBINA BOIIPOC (BOMPOCHT). OOyUaronuiicss TBEPIO
3HaeT MaTepHuall 1o 3aJaHHBIM BOIIPOCaM, IPaMOTHO U MOCJIEIOBATENHHO €0 U3JIaraeT, BO3MOYKHBI
HECYII[ECTBEHHbIE HETOYHOCTH B OIIPE/ICIICHUSX.

- 3a4TCHO

JlaH HeToJHBIN OTBET, MPEICTABIIOMMI cO00H pa3poO3HEHHbIE 3HAHUSI IO TEME BOIIPOCa C
CYIIECTBEHHBIMU OLIMOKAMH B ompeenieHusX. [IpucyTcTByIoT parmMmeHTapHOCTE, HEJIOTHIHOCTh
n3JI0kKeHus. Peub HerpamoTHasi. JlONOHUTENBHBIE U YTOYHSIOIME BOIIPOCHI IIPENIOIABATENS HE
MPUBOJAT K KOPPEKIMH OTBETa 00yHarOIIEerocs He TOJBKO Ha MOCTaBJIEHHBIM BONPOC, HO U Ha
Jpyrue BOIPOCHl TEMBI.

- HEC 3a4TCHO

JomarHee 3amanue

Pacuersl nmpoBenensl 6e3 ormrbok. OO0yJaromuiics moka3ai MojJHbI 00beM 3HAHUN B OCBOCHHH
HPOMJICHHBIX TEM.

I[onymeHa OJIHa OIINOKA WITH ABa-TpHU HEAOUCTA. HpO}IeMOHCTpI/IpOBaHO HCIIOJIb30BAHUC
MMPaBUJIBHBIX METOAOB ITIPU PCIICHUHU 3a4a4.
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HaunmeHoBaHue
OIIEHOYHOTI'0 IIkanapl OeHNBAHUS
(K(fg:gf)?:{o- Kpurepun oneHuBaHusA
100-6anapHast aTudanabuas
OHEHOTHOTO cucrema CUCTEeMa
MepOonpHUATHSA)
Honyiensl 6osee 0AHOM OMKUOKK MU OoJiee ABYX-TpeX Heno4ueToB. OOy4aromuics HCHONb3YyeT 3
BEpHBIE METOBI PEIICHHS, HO IPaBUIIHLHBIE OTBETHI B OOJIBIIWHCTBE CIy4aeB (B TOM YHCIIE H3-3a
apupMETHICCKUX OIMTMO0K) OTCYTCTBYIOT;
Pabora BeINONIHEHA HE MOTHOCTHIO. JlonmymieHb! rpyObie omroku. OOyJaromuMCs HCII0JIb30BaHbI 2
HEBCPHBIC METOAbLI PCHICHU A, OTCYTCTBYIOT BCPHBIC OTBCTHI.
PaGora He BRIOTHEHA. 0

5.3. IIpomexyTouHas aTTeCTalUs:

d)opMa HpOMe)lCYTO'{HOﬁ TunoBbIe KOHTPOJBHBIC 3aITaHUSI U UHBIEC MAaTCPHAJIbI

aTTecTaluu

AJISI IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranmm:

3auer:
Komnoksuywm 1, 2, 3, 4

KonnokBuym 1. Pazoen: «Xumuueckan mepmoounamurka
1. [laiite onpexneneHue NOHATUSIM: TEPMOIUHAMUYECKAs! CUCTEMA, TEPMOIUHAMUYECKHUI MTpo1iecc, mapaMeTpsl U QyHKIUN
COCTOSIHHS.
2. AHanuTHYECKOE BBIPAXKEHHUE MEPBOTO 3aKOHA TEPMOJIMHAMUKH | €ro aHaim3 ipu P=const. Yto Takoe sHTaNBINS?
3. IlepBoe cnenctsue u3 3akoHa ['ecca. Uto Takoe Terora 00pa3oBaHus BemecTBa?
4. Beruncnute TernoBoii d¢dext peakuun (T=298K):
2H; +CO = CH3OH,,
a) mpu P =const;  6) mpu V= const,
ecan AHco = - 110,5 kJIx/Momb AH%pzomx = -238,57 kJIxk/Monb
5. DHTponus Kak QyHKIHS COCTOSHHSA U KPUTEPH PaBHOBECHS B H30JIMPOBAHHBIX cucTeMax. CBoiicTBa sHTponuu. Pacuer
SHTPONHH B HEOOPATHMOM ITPOLIECCE.
6. TepMmomnHamMHYEeCKHE MTOTEHIMAIBI KaK KPUTEPUH PABHOBECHS B 3aKPHITHIX CHCTEMAaX.
7. OmpenenuTte, Kakas U3 GyHKIUNA COCTOSHUS SIBISETCS] KDUTEPHEM BO3MOKHOCTH TPOTEKAHHs CAaMOIPOHU3BOJIBHOTO Mpoliecca
npu T=const 1 P=const B N30JIMpOBaHHON U 3aKPBITON CUCTEME:
1. Oueprus ['ubd6ca G; 2. Oueprus ['enpmronena F; 3.9uTponus S.

2. KonnoxkBuywm 2. Pazden: «Xumuueckoe pagHosecuey
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el NS

Urto Takoe COCTOSIHNE JMHAMUYECKOTO XMMUYECKOTO PABHOBECHS?

B geMm paznuune koHcTaHT paBHOBecHs K. 1 K, 1 kKakuM ypaBHEHHUEM OHH CBSI3aHBI MEKITY COOOM?

Yro xapakTepusyeT BenuuuHa 1 3Hak AG® B ypaBHEHUN U30TepPMbI XMMUYECKOM PEAKIMH TIPU CTAHJAPTHBIX YCIOBUAX?
["a3000pa3HbIe BeliecTBa pearupyroT 1Mo 3aJaHHOMY YPaBHEHHIO pPeakilnu ¢ 00pa3oBaHUEM Ta3000pa3HOTO MPOIYKTA.

BI)Ipa3I/ITC KOHCTAHTBI paBHOBECHUA K. un K 4YCpe3 paBHOBECHOC KOJIMYCCTBO NPOAYKTA (X) €CJIM UCXOOHBIC BEIICCTBA B3sTHI B
CTCXUOMCTPUUCCKOM COOTHOIICHHWHU MPU CTAHAAPTHBIX YCIIOBUAX.

5.
6.

C,Hy + Hy = CoHe
Kak noB/useT Ha KOHCTaHTy paBHOBecHs K, 5K30TepMHYECKON peaKluy MOBbIIIeHHe Temieparypsl? [1o kakomy

YPaBHECHUIO 3TO MOKHO OHCHI/ITB?

7.

[Tpuniun noasukHoro pasHoBecust Jle lllarenbe Ha mpumepe peakuy, NPOTeKaromeil 6e3 U3MEHEHHsT KOJIMYECTBa BEILECTBA

B ra3oBoii ¢ase.

8.

OHpe,I[CJ'II/ITC, KakK 6y,[[€T MCHATBHCA paBHOBeCHBIﬁ BBIXOZ MPOAYKTOB pE€AKIIMU IIPU IMMOBBIIICHUU JaBJICHUA (HaHI/IH_II/ITC

BBIP)KCHHUE JIJIsI KOHCTaHThI paBHOBecHs Kop):

9.

N, +3H, = 2NH3

3. KonnoxkBuym 3. Pazoen: «Kunemuka u kamanu3z»

ropnpE

oo

UTto u3yyaeT XUMHUCECKasi KuHemuKa. V13 xakux OCHOBHBIX Pa3/IejioB OHA COCTOUT?

BriBenute kunemuueckoe ypaBHeHHE IJIs peakluu Hyjlegozo niopsaka. [IpencraBeTe ero rpadudeck.

B uewm 3axirodaeTcss METOT HOOCHaH08KHU JUTA OTIPEICTICHHS TTOPSIKAa XUMUIECKON peakinuu’?

ITo 3Ha4YeHHSAM KOHCTAHT CKOPOCTEH MPH IABYX TEMIEpaTypax OMpeaenuTe sHepzuto akmueayuu peaxiun: T1=574,5K; Kki=
0,0856 /monv-mun.; To=479,2K; ko= 0,00036 ;1/monb-mumn.

Kak Busier memnepamypa na ckopocth XuMuieckoi peakuuu? [1o kakoMy ypaBHEHHUIO 3TO MOXKHO OIEHUTH?

Mexanusm (hepMEHTaTUBHOTO KaTaiu3a. VOHbI, KAKMX METAJUIOB MOT'YT, BXOJMUT B COCTaB METAJUIO()EPMEHTOB?

Ompenennure KGAHmMOBbLH 6bIX00 PAIOKCHUS yPAHUIOKCAAAmMA TIPU JITTUHE BOJTHBI 365,5 HM, €CIIM YHCIO Pa3IOKUBIIAXCS
MouteKyn — 6,181 0™, a 4KCIIO MOTJIOIEHHBIX ¢dotonos -10,581 0.

4. KoanokBuyM 4. Pazoen: «Tepmoounamuxa gpazoeozo pasnosecus. O0nokomnonenmusle cucmemol. /[6yxKomnonennmuvle
cucmemwt. Pacmeopuory

1.

~owd

B ueM 3akirouaetcst pazinndaue MEKIY 2OMOZEHHBIMU U 2emePO2eHHbIMU mepmoounamuyeckumu cucremamu? I[puBectu
IIPUMEPBL.

UYro Takoe pacmeopwt? Uto Ha3bIBaIOT pacmeopumenem? Bubl pacTBOPOB.

Kakwue ycioBust HEOOX0UMBI IS SIBJICHUS 0CMOCA, YTO TAKOE OCMOTHYECKOE dagieHue?

Onpenenure moapuyto kouuentparmio (Cg) u moaapuyio oonio (xg) CBrsCHO B H,0, eciiv MaccoBast JI0JIs 3TOTO BEIIECTBA
®=63% , noTHOCTH pacTBopa p=1,7252/cm®. (Maccy pacTBopa NpuHATH paBHO# 1000 2).
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5. Kakwne cBoiicTBa pacTBOPOB HA3BIBAIOT Ko/tiuzamusnvimu? llpuBenute mpuMepHI.

6. Kakue memoost, 0CHOBaHHBIE Ha CBOMCTBAX M/ICATBHBIX PACTBOPOB, IPUMEHSIOT IS OTIPEeSIEHUS MOIEKYIISIPHOW MacChI
BelecTs?

7.

[To naHHBIM, TPUBEICHHBIM B 1.4, PACCUUTANUTE O0CMOMUYECKOe 0as1eHue PACTBOPEHHOTO BEIIECTBA PU CHAHOAPHIHBIX

ycnoBusx (pasmepHocTs (Cp) TIpU pacyere - Mos/m°)

5.4. Kpurepun,

IMIKaJbl OOCHHMBAaHUA HpOMﬁ)KYTO‘-IHOfI aTTeCTalnu yqe6H0171 JUCHUITIINHBI:

®opMa NpPOMeKyTOIHOMI
aTTecTaluu

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

Kpurepun oueHnnBanusi

IIIxajabl onleHUBaAHUSA

100-
oaJLIIbHAA
cucTeMa

IIaTnoannnH
as cucreMa

DK3aMeH B ITMCEMEHHON
(hopMe ¢ yCTHBIM
cobeceq0BaHUEM IO
ouieraM

OO0yyvarouics:

JIEMOHCTPHUPYET 3HAHWS, OTIUYAIOIIUECS TITyOHMHOMN U COMEPKATENNFHOCTHIO, aeT TOTHBIN
WCUEPITBIBAIONINI OTBET, KaK Ha OCHOBHBIE BOTIPOCHI OMIeTa, TaK M Ha JOMOJHHUTEILHBIC;
CBOOOJIHO BIIa/IceT HAYYHBIMH OHSTHAMH, BEJET JUAIOT U BCTYINACT B HAYYHYIO
JIUCKYCCUIO;

CHOCOOCH K MHTETPAllMU 3HAHUIA 10 ONPEICICHHON TeMe, K aHAJIU3Y MMOJIOKCHUN
CYIIECTBYIOIUX TEOPHH, HATIPABICHHHA 10 BONPOCY OUIIETA;

JIOTUYHO ¥ JIOKa3aTeNIbHO PACKPBIBAET MPOOIIeMy, TIPEUIOKEHHYIO B OMeTe;

CBOOO/THO BBITIONHSET NMPAKTHUECKUE 33aHNS TTOBBIIIIEHHOW CII0XKHOCTH,
NpeyCMOTPEHHBIE TPOTPaMMOH, IEMOHCTPUPYET CUCTEMHYIO PabOTy C OCHOBHOM 1
JIOTIOJTHUTENBHOU JTUTEPATYPOH.

OTBeT He COAePKUT (PaKTHIECKUX OIIMOOK U XapaKTepHU3yeTcs IITyOHMHOM, TIOIHOTOM,

YBEPEHHOCTBIO CYXKJICHHH, WILTIOCTPUPYETCS PUMEPAMH, B TOM YHCJIE U3 COOCTBEHHOM MPAKTHKH.

5

OOGyuarommmiics:

[IOKa3bIBACT JOCTATOYHOE 3HaHUE yueOHOro MaTepuaa, Ho JIOIyCKaeT HECYIECTBECHHbIE
(akTHueckue ommnOKH, KOTOpbIE CIOCOOEH NCTIPaBUTh CAMOCTOSITENbHO, Oarogaps
HaBOJALIEMY BOIIPOCY;

HEI0CTaTOYHO pacKphITa MpodiiemMa o 0JHOMY M3 BOIPOCOB OuiieTa;

HEJ0CTaTOYHO JIOTHYHO NOCTPOEHO U3JI0KEHNE BOIPOCaA;

YCIELIHO BBINONHSET IPEIYCMOTPEHHBIE B IPOTrpaMMe MPAKTHUUECKUE 3a1aHUs CpeaHEN
CIIOKHOCTH, aKTHBHO pabOTaeT ¢ OCHOBHOM JINTEPaTypoid,
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

HaunmeHoBaHHe
OLIEHOYHOI0 CPeICTBA

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-
0aIbHAA
cucTeMa

IIaTnoannnH
as cucreMa

— JIEMOHCTPHUPYET, B IIEJIOM, CUCTEMHBIH MOAX0/ K PEIICHUIO TPaKTUUECKUX 3a/1a4, K
CaMOCTOSITETFHOMY TTOTIOJTHEHUIO W OOHOBIICHHIO 3HAHUN B XO/€ JaJIbHEHTIeH yueOHoit
paboThl U pohecCHOHATBHON ACATEIEHOCTH.

B oTBeTe packphiTO, B OCHOBHOM, COJIepKaHue OuiieTa, IMEIOTCSl HETOYHOCTH TIPH OTBETE Ha
JIOTIOJTHUTEJIbHBIE BOIIPOCHI.

OO0yyarormuiics:

— TIOKa3bIBaeT 3HAHUS (PparMeHTapHOTO XapaKTepa, KOTOPBIE OTIMYAIOTCS
MOBEPXHOCTHOCTBIO U MaJIOH COJIEpKATENBHOCTBIO, JOMycKaeT pakTuieckue rpyoObie
OIIHOKH;

— He MOXeT 000CHOBaTh 3aKOHOMEPHOCTH U TMPUHIUIEI, O0BICHUTH (DaKThl, HApyIIEHA
JIOTHKA U3JI0XKEHUS, OTCYTCTBYET OCMBICICHHOCTh NPEACTABISIEMOr0 MaTepUana;

—  CIIPaBJISIETCS C BBIIOJIHEHUEM MPAKTHUECKUX 33JaHUM, IPEeTyCMOTPEHHBIX IPOrPaMMOH,
3HAKOM C OCHOBHOM JIUTEPATypOr, PEKOMEHI0OBAaHHON IPOTrpaMMOM, JOMYCKaET
MOTPEIIHOCTH U OLIHOKH MPH TEOPETUUECKUX OTBETAX U B XOJI€ MPAKTUIECKOHN PabOTHI.

Copeprxanne OHeTa packphITO Cllab0, IMEIOTCS HETOYHOCTH IPH OTBETE HA OCHOBHBIE U
JIOTIOJTHATENBHBIE BONIPOCH! Ounera. HeyBepeHHO, ¢ OOIBIIMMU 3aTPyIHEHUSMH PeIaeT
IIPAaKTUYECKUE 33]1a4U WIK HE CIPABJISIETCS] C HUMH CaMOCTOSTEIIBHO.

OO0yuaroruiicsi, 00HAPYKUBACT CYIIECTBEHHbBIE MPOOEIBI B 3HAHUSIX OCHOBHOI'O Y4eOHOTO

Martepualia, JOIMyCKacT MPUHIUIINAJIbHBIC OIIHMOKH B BBIIIOJTHEHUH npeaAyCMOTPECHHBIX npor‘paMMoﬁ

MPaKTUYECKUX 3aJaHUM.
Ha 6ombI11y10 9acTh JOMOTHUTEIBHBIX BOIIPOCOB IO COACPIKAHUIO dK3aMEHa 3aTPYIHSICTCS JaTh
OTBET WJIM HE JIaeT BEPHBIX OTBETOB.

5.5.  Kypcosas paboTa: He mpeaycMOTpeHa

5.6. Kpurepuu, mkansl OllEHUBAaHUS KypCOBOH pabOTHI/KypCOBOTO MPOCKTA - HE IPEIyCMOTPEHA
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5.7.  Cucrtema OLEHUBAaHUS PE3YJIbTATOB TEKYLIETO KOHTPOJIA U IPOMEKYTOUHOU
aTTeCTallUU.

OreHka 1Mo JUCHUIUIMHE BBICTABISAETCS 00y4YaIOIeMyCsl ¢ YUETOM pe3ysIbTaTOB TEKYIIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®dopMa KOHTPOJIA 100- [TatubamnpHas
OaJuIbHAs cucTeEMa cucreMa

Texymuit KOHTPOIb:

- KomnokBuymsr 2-5

-3amuTa 1a00paTOPHBIX PabOT 3ayTeHO/HEe 3a4TEHO

- loManHue 3ajaHusl B BUJIE pacYETHBIX 2-5
pabor
HpOMe)KYTO‘IHaH aTTeCTanus OTJINYHO

(9K3aMeH) XOpOLIO
YAOBJIETBOPUTEIBHO
HEYAOBJIIETBOPUTEIILHO

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT N

Peanuzanus mnporpamMmbl INpeaycMaTpuUBaeT MCIOJIb30BaHUE B Ipolecce oO0yudeHus
CJIEAYIOUIMX 00pa30BaTeIbHBIX TEXHOJIOTHIA:

- POOJIEMHBIX JIEKIHH;

- MOUCK U 00paboTKa nH(OpMAIUK C UCTIOJIb30BAaHUEM ceTH HTepHeT;

- o0y4YeHHe B COTPYAHUYECTBE (KOMaH/IHAs, TPYyIIoBas paboTa);

7. IPAKTUYECKASA ITIOAT'OTOBKA

[IpakTrueckass TMOATOTOBKA B paMKax YyuyeOHOW aucruiuimHbel Koimowanas Xumus
peanu3yeTcss B JIEKIUSAX U TPHU TPOBEIACHHH Ja0OpaTOPHBIX paboT, MpeaycMaTpPUBAIOIINX
y4dacTue OOy4YaroIIMXCs B BBITTOJHEHUHM OTACIBHBIX 3JIEMEHTOB palOT, CBA3aHHBIX C Oymymiei
npodecCuoHaNbHOMN AeATebHOCTHIO.

8. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O MPOLECCA AJIs1 JIUL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

[Ipn oOyyeHuM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsI M HHBaJIHIOB
UCTOJIB3YIOTCSl TOAXO/bI, CIIOCOOCTBYIOIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJIOTUH AU epeHratud U UHIMBUIYaIbHOT0 OOydYeHUs, IPUMEHEHHE COOTBETCTBYIOLIUX
METOAMK MO0 paboTe ¢ MHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOIO OOIICHUS,
MIPOBEJCHUE JOMOJHUTEIbHBIX WHJIMBUIYAJbHBIX KOHCYJbTAllMi MO M3y4YaeMbIM TEOPETUYECKUM
BOIIPOCAM M NPAKTHUYECKUM 3aHATUSAM, OKa3aHUE IOMOIIM IPU MOATOTOBKE K INPOMEKYTOUHOMN
aTTeCTallUU.

IIpu HeoOxomuMocTu paboyas mporpamMMa JAUCHUUIUIMHBI MOXKET OBITh aJlaNTHpPOBaHA IS
oOecrnieueHns 00pa30BaTEIbLHOrO MpoIlecca JUIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHCJI€ /Ui AUCTAaHIIMOHHOTO O0YYEHHSI.

Y4eOHble U KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMU 00pa30oBaTeIbHBIMH MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJINUOB:

JUids DOArOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATHUH, CTyAEHTaM C OTrpaHUYEHHBIMHU
BO3MOXXHOCTSIMHU 3[I0OPOBBSI CpeIHEE BpPEMs YBEJIMUHMBAETCS 110 CPABHEHHMIO CO CPEHUM BpEMEHEM
MOJATOTOBKH OOBIYHOTO CTY/IEHTA.
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JInst CTYyZEHTOB C MHBAIUIAHOCTBEO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10POBbS
dopma mpoBeAeHHUS TEKyHIed M TMPOMEXKYTOYHOH aTTeCTallMiil YCTAHABJIMBAETCS C Yy4YeTOM
WHAUBUAYAIbHBIX MCUXO0()U3NUECKUX 0COOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B (POPME TECTUPOBAHUS H T.IL.).

[IpomexxyTouHass arrecTauus MO AUCLUIUIMHE MOKET HMPOBOJUTHCA B HECKOJBKO 3TAlOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO H3YUYECHHUS OTHIENBbHBIX TEM IUCHUIUIMHBL [Ipm
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJIrOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlnst ocyliecTBIE€HHs HPOLENyp TEKYyLIEro KOHTPOJISI YCHEBAEMOCTH M IPOMEXKYTOUYHOMU
aTTecTalMd OOYYaloIUXCs CO3JAl0TCA, NPU HEOOXOAUMOCTH, (DOHIBI OLEHOYHBIX CPE/CTB,
aZlanTUPOBAHHBIE JIJIS JIUL C OIPAHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbsI M ITO3BOJISIOIINE OLEHNUTD
JOCTIDKEHUE HMMHU 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3yibTaToB
o0y4eHHs U YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHLMH, 3asBIIEHHBIX B 00pa30BaTeIbHOU
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI

XapakTepuCTUKa MaTEpUATBHO-TEXHUYECKOTO O0eCleyeHusl IUCHHUILIMHBL  OdopmieHue
TEXHUYECKON TOKyMEHTaH B COOTBETCTBUU ¢ AeicTByomnMu ['OCTaMu COCTaBIAETCA B COOTBETCTBUU
¢ tpeboBarusmu OI'OC BO.

MartepuanbHO-TEXHUUYECKOE OOecreueHne IUCIUILIMHBI PU 00YYEHUU C HCIIOJIb30BAaHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00yUYCHHUSI.

HaumeHnoBaHue yuyeOHbBIX ayAHMTOPHIA,
JabdopaTopuii, MaCTepCKUX, OMOJIUOTEK,
CIIOPT3aJ10B, IOMENIeHUi 1JIsl XPAHEHUS 1
NPOoPUIAKTHYECKOT0 00CTY:KUBAHUS
Y4e0HOro 000py/10BaHUSs M T.II.

OcHalIeHHOCTh YYeOHBIX ayANTOPHIi, 1a00PATOPHIi, MACTEPCKHUX,
010JIM0TeK, CHOPTHBHLIX 327108, IOMeIeHU i VISl XPAHEHUS U
NPOPUIAKTHYECKOT0 00CIY;KHBAHUA Y1eOHOro 000py10BAHUS U
T.IL

119071, r. MockBa, yia. Maaas Kaaysxkckas, nom 1, aya. 2407, 2323

y4eOHbIe ayJUTOPUH JJIsl TIPOBEACHUS KOMILIEKT y4eOHoU Mebenuy,
3aHSTHI JIEKIIMOHHOTO 1 CEMHHAPCKOTO TEXHUYECKUE CPEJICTBA O0YUCHUS, CITYKaIIHUe JUIs
THUIA, TPYNIOBBIX M UHIUBHULYaJIbHbBIX npeAcTaBiIeHus yueOHoi nHpopMauu O0NbLION ayAUTOPHU:
KOHCYJIbTallUH, TEKYLIET0 KOHTPOJIS U — HOYTOYK;
HpOMeX(YTOqHOﬁ aTTeCTaly THUIIa — IIPOEKTOp
— DJKpaH
ayIUTOPUH Ul IPOBEICHUS KommiekT nabopaTtopHoii MeOenu, JocKa MenoBas;
1ab0paTOPHBIX 3aHATHIA TPYITIOBBIX H obopyoBaHue:
MHIWBUAYaATbHBIX KOHCYJIbTALUI pH-MeTpBI-MHIITUBOTIBTMETPHI

pH-673 u pH-673M, pH-meTp «Okcnepr-001»,

nosisiporpad IJIC-1,

BOJIbTAMIIEPOMETPUUECKH aHAN3aTop «DKoTecT-BAY,
cnekrpodoromerpsl KOHUKO, poTomerpuueckuii Turparop,
cnekrporpad MCII-30, Specord UV VIS, Specord IR-75,
aTOMHO-a0copOLroHHbIe criekTpoMeTpbl AAS-1 1 AAS-30,
xpomatorpad CHROM-4.

CriextpodoTtometp nByxmyueBoir C-26;
®doroanexrpokaiopumerp KOK-2;

[Tpubop asnst onpeneneHns NOBEPXHOCTHOTO HATSHKEHUS Ha
rpaHuune pasgena ¢as: KUIKOCTb — ras.

Hedenomerp HOM

TopcuoHHBIE BECHI

Muxkpockon

TypOunumerp

MarHutHble MEIIAJIKY;

BOJISIHBIE OaHH
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HaumeHoBaHUe y4eOHBIX AyTUTOPHI,
JIa00paTopuii, MACTEPCKUX, OHOINOTEK,
CIOPT3aJ10B, HOMeIeHUH VISl XPAHCHHS H
NPOPHIAKTHYIECKOT0 00CIy:KMBAHMSA
Y4e0HOro 000py/10BaHMSA H T.II

OcCHaLIEHHOCTh Y4eOHBIX ayAUTOPHIi, 1a00PATOPHIl, MACTEPCKHUX,
010 IM0TeK, CHOPTHBHLIX 32J10B, IOMeIeHU i VISl XPAHEHUS U
NPOPUIAKTHYECKOT0 00CTY:KHBAHUA Y1eOHOro 000py10BAHUSA U
T.IL.

TEPMOMETPEHI, CEKYHIOMEPHI.
XUMUYECKas Mocy/a,
Pa3IUYHbIC XUMUYECKUE PEAKTUBEI.

ITomenieHus AJI51 CAMOCTOATEILHOM
padoThI 00yJAIOIIUXCS

OCHAIIIEHHOCTDh MOMeILIEeHH AJIsl CAMOCTOSITEIbHOI padoThI
o0yyaomuxcs

YUATAJIbHBINA 3aJ1 OMOJIUOTEKH:

— KOMIIBKOTCpHAsA TEXHUKA,
— TOJKIIIOYCHHC K CCTH ((I/IHTCpHCT»

MatepuranbHO-TEXHUUECKOE OOecneyeHne Y4YeOHOM IUCHUIUIMHBI HOpU OOyuYeHUu C
UCIIOJIb30BAaHUEM 3JIEKTPOHHOTO 00yUEHHsI U IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHUI.

Heo0xoxumoe o0opyaoBanue IMapameTpsl TexHunuyeckne TpeGOBaAHUSA
IlepconanbHeiii kommbioTep/ | Beb-Opayzep Bepcus mporpaMMHOTO 00€ecTiedeHns He HIDKE:
HOYTOYK/IIJTaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunekc. bpaysep 19.3
MUKPO]OH, OnepamnmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHus He HUXKE:
TUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTb MHTepHeT Beb-kamepa 640x480, 15 kaapos/c

MukpodoH n1060it

JuHaMuky (KOJIOHKH WUIH | JTFOOBIE

HAYITHUKN)

Cerb (MHTEpHET) IlocTosiHHast ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOecneueHne pean3alud HpOrpaMMbI/MOAYJS OCYILIECTBISETCS C
UCMOJIBb30BAaHUEM  DJIEMEHTOB  JJEKTPOHHOM  MH(MOPMALMOHHO-00OpAa30BATENbHON  Cpelsbl

YHHMBEpCHUTETA.
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10. YYEBHO-METOJIUYECKOE U HHOOPMAIIMOHHOE OBECITIEYEHUE YYEFHOM JJUCIUATIIMHBI
Bun Anpec caiita 9bC KoanyecTBoO
U31aHNs WJIH YJIEKTPOHHOI0 pecypca | 3K3eMILIAPOB B
Ne T'ox
ABTOP(BI) HanmenoBanue usnanust | (yueOHMK, HN3naTenbcTBO (3anmosinsieTcst ISt OudbmoTeKe
n/n H3AHNUS .
VII, MII u U3IaHUH B 3JIEKTPOHHOM YHuBepcurera
Ap.) BHJIE)
10.1 OcHoBHasi IUTEPATYPA, B TOM YHCJI€ DJIEeKTPOHHbIE H31aAHUA
OcHoBBI (hU3HUECKOI Y4eOHuK https://vk.com/wall-
1 | B.B. Epevmn xumun. Teopus u 3a1aun M. Dicamen 2005 70921366 37469
A.T".Ctpombepr, https://spblib.ru/catalog/-
2 | J.I1.Cenuenko. dusnyeckas XUuMHUS Yuacounk M"Hiljiglaﬂ 2003 /books/4206167-fiziceskaa- 150
himia
PykoBojicTBO 110 ) . 5
3 lNomukos I'.A. ¢bu3nvecKoil XumMun YueOHuK M., Boicuuras 1988 hittp://www.read. in.ua/book
IIKOJIa 115966
https://www.studmed.ru/rav 1
ITon pen. PaBnens .
AM Kpatkuit CIPaBOYHHK Cripapous deI—aa_l—ponomarevg—am—_red—
4 U (U3HKO-XMMHYECKHIX JI., Xumus 1983 kratkiy-spravochnik-fiziko-
ITonomapeBoit K N .
AM BEJIMYMH himicheskih-
T velichin_122176a2c34.html
5 Kunnaeesa H.P., Meroandeckue ykazaHus MY M., PUO MI'TY 2011 5
Hlyxuna E.JL., K BBITIOJIHEHUIO https://infopedia.su/11x2c17
[TepmunoB [1.A. | maGopaTopHBIX paboT 1O html-
Kypcy “@usnueckas
xumus, 4. 1, 2
I'pununa H.H. duznueckas XUMUSL. MY M.: PTY um. 2020.
JlaGopartopHbIit A.H. Kocbiruna
MPAKTUKYM
6 | Somuna JL.U, [TpakTHKyM 110 MY M.: U] 2007, - 5



file:///E:/Данные/2018.%20РП,%20ФОС,%20Аннот.%20%2020.03.01%20%20Упаков.%20про-во/РП%202018%20Физич.%20%20хим.%20Упаков.%20про-во.doc
file:///E:/Данные/2018.%20РП,%20ФОС,%20Аннот.%20%2020.03.01%20%20Упаков.%20про-во/РП%202018%20Физич.%20%20хим.%20Упаков.%20про-во.doc
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
http://www.read.in.ua/book115966
http://www.read.in.ua/book115966
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://infopedia.su/11x2c17.html
https://infopedia.su/11x2c17.html
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JILM.IlonyxuHna, (busznuecKoit u MI'VAT,
B.U.Pakutaackuii | KOJUIOWIHOU XUMHUMU.
(Xumus-3)
7 | H. C. KyapsimoBaa, | ®uznueckast XUMHS Vuebuuk | M3marenbeTBo: 2012 . https://biblio- -
JI. T'. BounapeBa Cepusi: bakanasp. OpaiiT-N3nar online.ru/book/fizicheskaya-
bazoBslii Kypc himiya-360655
10.2 lonoTHUTeIbHASE TUTEPATYPA, B TOM YHCJIE YJIeKTPOHHbIE H3TAHUS
Boskos, B.A. Teopernueckne OCHOBBI Yuebnoe | CIIG. : Jlanb 2015 http://e.lanbook.com/books/ 20
1 OXpaHbI OKPY KarOIIEH nocooue element.php?pll_id=61358
CpeJibl
Jlexunu 1o Kypcy Yuebnoe | PIV: 2004 http://www.physchem.chimf -
2 | C. . JleBueHkoB «Puznyeckas u nocobue | PocroB-Ha-Zlony. ak.rsu.ru/Source/PCC/
KOJUTOMTHASI XUMHUSI
A.A. Tlomora, dusnyeckas XUMHUs Yuebnoe | CIIO.:JIanb 2015 http://e.lanbook.com/books/ -
3 [DnexTpoHHEIH pecypc] nocooue element.php?pll_id=63591
KiroueBbie BOIpOCHI VYuebnoe | UTXTY 2007 http://e.lanbook.com/books/ -
4 | B.B. bynanos Kypca pU3N4ecKoi XuMUu nocobue element.php?pl1_id=4493-
XuMuyeckass KHHETHKA CII6.: JIans, 2014 http://e.lanbook.com/bo -
5 | B.B. bynanos [DnexTpoHHSII pecypc] oks/element.php?pll_id
bynanoB =42196
XuMHuecKasi KHHETHKA U YuebHnoe |M.: MITY wum. 2012 http://e.lanbook.com/bo -
KaTajau3: METOJl. yKa3aHHs nocobue | H.O. baymana oks/element.php?pll_id

K BBITIOJTHEHUIO
1a00paTOpHBIX PadoT
[DnexTpoHHBIH pecypc]

=58566



https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566

11.
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, IJIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

1. OBC «Jlanwy http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3IaTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onekrponnbie u3nanus «PI'Y um. A.H. Kocbiruna» Ha miargpopme DbC «Znanium.com»
http://znanium.com/

4, 3BC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJiHas yHUBepcaibHas pedepaTuBHas Oaza
JNAHHBIX, WHAEKcUpytomas Oonee 21 ThIC. HAMMEHOBAaHUW HAYYHO-TEXHUYECKUX,
TYMaHUTapHBIX U MEIUIMHCKUX >KypPHAJIOB, MaTepuanoB KoHdpepeHuui npumepno 5000
MEXIYHAPOJAHBIX U3/IaTEIbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunas snextponnas Oubmuorexka eLIBRARY.RU https://elibrary.ru (kpynHemmmii
poccuiickuii MH(POPMAIMOHHBIN TOpTad B OOJaCTH HAyKH, TEXHOJOTHHU, MEAMIIMHBI U
00paszoBaHus);

4, OrtpacieBoii mopTai no ynakoBke, 000pyJ0BaHHIO M MaTepuaiam: hitp://www.unipack.ru...

5. Kypnan «[Tnactuxe» http://www.plastics.ru

6. Kypnan «MexxyHapoaHble HOBOCTH MHUpa ruactmace» http://www.plasticnews.ru

7. baza manneix B mupe Academic Search Complete - oOmMpHas MONHOTEKCTOBas Hay4HO-
uccienoparenbekasi. CoAepKHUT MOJHBIE TEKCThI ThICAY PELEH3UPYEMBIX HaYYHBIX XYpPHAJIOB IO
XMMHH, MAIIHHOCTPOEHuIo, (husuke, buonoruu. http://search.ebscohost.com

8. Kypnan «Tapa n ynakoBkax: http://www.magpack.ru

11.2. TlepedeHb nporpaMMHOro 0OecrieYeHUs
Neni/n | IIporpamMmmHoOe o6ecnieueHue PEKBH3HTLI NOATBepAIAOMEro
AokymeHTa/ CBO0OAHO pacnpocTpaHsgeMoe

1. Windows 10 Pro, MS Office 2019 KOHTPakT Ne 18-5A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray mns 3Ds Max KOHTPakT Ne 18-0A-44-19 ot 20.05.2019

4.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://www.unipack.ru/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
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JIMCT YYETA OBHOBJIEHHMI PABOYEI IPOTPAMMBI YYEBHOM
JTUCHUIINHBI

B pabouyro nporpaMmy y4eOHON AUCIUIUIMHBI/ MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ kadeapbl




