MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.13

(uHOeKc QUCYUNIUHBL)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

du3zuyeckasa u KOJUIOMJIHAadA XUMHUHA

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO MTOATOTOBKHU
19.03.04 TexHomOTHs MPOAYKIIMH U OPTAHU3AIHS OOIIECTBEHHOTO MUTAHUS

HaIpaBJIEeHHOCTH (TIPOdUIIH)
TexHONOTHSI MPOAYKIIMU M OPTaHU3AIUS PECTOPAHHOTO Jeiia

dopma 00ydIeHHS: 3a09HAS
I'onx maGopa: 2020
Oo6mas TpynoeMkocThb: 6 3E

PacnpenesieHne 4acoB TUCHMILIMHBI M0 ceMeCcTPam

Cemectp Kype 3,
ceccus 3
Hroro
dopmMa KOHTPOJIAA | OK3aMeH
Buj 3ansarui
Jlexun 4 4
JlaGopaTopHsble 10 10
[IpakTnueckue
PykoBoacTBO: KypcoBbIie pabOTHI (TIpo-
extol) / PI'P
[IpoMexxyTouHas arTecTanus 0,35 0,35
KonraktHas pabora 14,35 14,35
CamocrosiTenpHas pabora 193 193
Kontponb 8,65 8,65
Hroro 216 216

JOKYMEHT MOAMUCAH
ONEKTPOHHOW NOANUCHIO

CepTudoukar: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeneu: ByHe Anekcanap CusicaToBuy
OencteuteneH: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpaMmy cocTaBui:
npod, npod., 1.x.H. Octanenko I".1.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIHHBL:

X OtcyrcTBYyeT

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yueOHoro miana
HarpaBJIeHUs OATOTOBKU
19.03.04 TexHoMOTHS TPOIYKIIMK U OpTraHU3AIMS OOIIIECTBEHHOTO MTUTAHUS

Cpoxk aeiicTBusi padoueil nporpaMmbl TUCUMIIMHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aBenyronuii kadeapoii «TexXHOIOruu MPou3BOACTBA MUIIEBON MPOAYKIIMU U OpraHU3aluu oo1e-
CTBEHHOTO ITUTaHU»

« » 20 T. T.I1. TpeTpsikOBa
(noonucv) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUU
(mporoxon 3aceqanust Ne 3 ot «19» centabps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Lesib OCBOGHUS IUCIUITUHBI — (JOPMUPOBAHUE Y CTYACHTOB MPO(ECCHOHATBHBIX 3HAHUH 115
OOBSICHEHUS! OCHOBHBIX 3aKOHOMEPHOCTEH, ONpPENENAIOIUX HAPaBIEHHOCTh XMMUYECKHUX MTPOLIEC-
COB, CKOPOCTb UX MPOTEKaHUS, BIMSIHUE HA HUX CPEIbl, MpUMecel M BHEITHUX (PU3NUECKUX BO3ICH-
CTBHH, yCJIOBHUS NOJYYEHHU MaKCUMAJIbHOTO BBIX0J1a HEOOXOIUMBIX IPOAYKTOB, a TAKXKE IO Haubo-
JIee pacIpoCTPaHEHHOMY B IIPUPOJE COCTOSTHUIO TEJI — AUCIIEPCHOMY H O IIPOLIECCaX, MPOUCXOIAIINX
B JUCIIEPCHBIX CUCTEMAX.

2. MecTto nucnumimabl B crpykrype OITIOII BO

JIMCIUTITMHBI U IPAKTHUKH, HA OCBOSHUHU KOTOPBIX Oa3upyeTcs AJaHHAs TUCIHUIUIMHA: Beicias
maTemaruka; Ousnka; O0mas u HeopraHudeckas xumus; OpraHudeckas XUMUs; AHaTUTHYECKAs
XHAMHSL.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
npeamectBytomiee: [Iporeccel U amnmapaThl MUILEBBIX MPOU3BOACTB; be30macHOCTh MPOJOBOIb-
CTBEHHOT'O CHIPhS U TIPOIYKTOB NMUTaHUs; PUZNKO-XUMHUYECKHE METOIbI aHANIN3a; TEeXHOIOTHS MPO-
JTYKTOB OBICTPOTO MPUTOTOBIIEHUS; TEXHOIOTHS TPOU3BOCTBA MOJIOYHBIX TPOIYKTOB.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUs

DopmMupyeMble H KOH-
TPoOJIMpyeMble KOMIIe-
TEeHINHU
(Ko 1 HAMMEHOBAHUE)
[IK-1. CnocoGHocTh HC-

NHaukaTopsl 10CTHIKE-
HHUSA KOMIETeHInii
(KO 1 HANMEHOBAHUE)

Iliianupyemble pe3yabTaThbl 00y4de-
HUS

3HaTh: OCHOBHBIC 3aKOHOMECPHOCTHU

[10JIb30BAaTh TEXHUYECKHE
CpencTBa Uil U3MEpEHUs
OCHOBHBIX  IapaMETPOB
TEXHOJIOTHYECKUX IIPOLEc-
COB, CBOMCTB CBIPbS, IOJIY-
($habpuKkaToB W KavecTBO
rOTOBOM NPOAYKIIUH, Opra-
HH30BaTh U OCYIIECTBIIATh
TEXHOJIOTUYECKHIT  TIpoO-
L[lecC IPOU3BOJCTBA IPO-
JTYKIUU TATaHUSA

(bu3MUECKON W KOJUIOMJHON XHUMHUU
JUISL  OCYLIECTBJIEHUS TEXHOJIOrnYe-
CKOro IIpolecca IpOU3BOJACTBA IIPO-
KUY NATaHUsA

YMeTb: NpUMEHSTh OCHOBHBIE 3aKO-
HOMEpPHOCTH (PU3MUECKON U KOJUIOU-
HOM XMMMHU JUIsI OCYILIECTBIICHUS TEX-
HOJIOTUYECKOTO Tpoliecca MpOU3BOJ-
CTBa MPOAYKIIUY TUTAHHS

Bnagerh: OCHOBHBIMM METOIMKAMU
MPUMEHECHHST 3aKOHOMEPHOCTEH (u-
3UYECKON W KOJUIOMIHOM XUMHHU I
OCYIIECTBJICHUSI TEXHOJIOTUYECKOTO
mporiecca MPOU3BOJICTBA MPOIYKIIUH
MMUTaHU




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI TEKY-

Bun ero
N HanmeHoBaHMe TeM 3aHATHI Ce- Oobem, HNuTepak- KOHTPOJISA
Mopnyas (pa3nein) y4eOHoii pa- N bannbl
50T (yueOHOM padoThI) MecTp 4. THUB, Y. (HamMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

du3znyeckasa u KOJUIOMJIHAaA XUMHUHA

Moayns 1. Xumuue-
cKast TepMOIMHA-
MHKA

Jlexuus 1 (JIex)

OchosHble nouamus U nepgoe
Hauano mepmoounamuxu. Tep-
MOJMHAMUYECKUE CHCTEMBI, CO-
CTOSTHUSI U XapaKTEPUCTHKH, T1a-
paMeTpbl U QYHKIIMU COCTOSTHHSL.
TepMoguHAMHYECKHE TIPOIIECCHI,
PaBHOBCCHBIC W CTAallUOHAPHBIC
nporiecchl. M3orepMudeckoe n3-
MeHeHHue 00beMa raza, paBHOBEC-
HbIe (0OpaTUMbIC) M HEpaBHOBEC-
Hble (HEeoOpaTHMbIE) TPOIIECCHI.
Tennora u padorta. BHyTpeHHss
OHCPIUA U SHTAJIBITHAL.

Kypc 3,
ceccud 3

CaMocCTOSTENb-
Has pabora (CP)

[lepBoe Hauano TepMoOaU-
HAMUKH JUISI TIPOLIECCOB B HJIE-
albHOM Ta3e. TemIoeMKOCTh,
YAcCbHad U MOJIApHAsA TCIIOCM-
koctu. TepMoxumus, TerioTa
peakuuii, 3akoH ['ecca. Omnpene-
JIEHWE TETUTOBBIX 3P (EKTOB peak-
U 110 TEIJIO0TEC O6paBOBaHI/I}I n
Cropanus. 3aBUCUMOCTb TEILIOTHI
peaKuu OT TeMIIepaTypbl, 3aKOH
Kupxroda.

Hrorosoe TecTH-
poBaHUE 3a KypC
duzndeckas n
KOJIJTouaHast XU-
MM




Bmopoe mnauano mepmoouna-
muxy. CaMONPOU3BOJIBHBIE U HE-
CaMOIIPOU3BOJIbHBIE  MPOIIECCHI,
KPUTEPUH  CaMOIPOHU3BOJIHHOTO
MPOTEKAHUS MPOIIECCOB, MTOHATHE
OHTPOIIHH. N3menenue SHTPOIINU
KaK KpUTEpHil HallpaBJIeHUs MTPO-
necca B M30JMPOBAHHOU CH-
creme. Bropoe Hauano tepmou-
HaMHWKH, UBMCHCHHC SHTPOIIUU B
o0paTuMOM U HEOOPATUMOM TIPO-
1eCCax.

Jlaboparopnast pabGora Ne 1
(JIa61): Tepmoxumusi (kamopu-
METPUYCCKUN OTIBIT).

Ilpoyeccvr 6 HeuzonUPOBAHHBIX
cucmemax. OHeprun ['nbb6ca u
I'enpmronsia. YpaBuenust 1'n6-
oca - ['enemrossIa.

Tepmoounamuxa  Xumuieckozo
pasHosecusi. XAMAYECKOE paBHO-
BeCHE, XUMHUYECKUHN IMOTEHIMAI.
KoHcTaHTBI XHUMHUECKOTO PaBHO-
BECHsl. Y paBHEHUS U30TEPMBI XU-
MHYECKOHI peakuuu Baurt-
lodbda. YpaBaenus mzobapbl u
M30XOpPbl XUMUYECKHUX PEaKIIMil.
CMmenieHre XMMHUYECKOr0 paBHO-
Becus 1 npuHimn Jle [larensbe.

Daszosvie pasnogecusi. OCHOB-
HBIC TOHATHS: (a3a, KOMIIOHEHT,
¢dazoBoe paBHOBecHE U (a30BBIi
nepexon. Yucno creneHeu cBo-
6oxp1, mpaBuino (a3 I'mGbcea.




JunarpamMMa COCTOSIHUSI OIHO-
KOMITOHEHTHBIX CHCTEM. Teruio-
BbIe d(pdekThl Pa3zoBbIX mEpexo-
noB, ypaBHeHue Kiaysuyca —
Kunaneiipona B nuddepeHimaib-
HOM W UWHTEerpanbHON (opmax.
JluarpamMma COCTOSIHUS JBYXKOM-
MMOHEHTHBIX CHUCTEM C OJIHOH 7B-
TEKTUKOM.

Monyisb 2. PacTBOpbI

CamMocTOSTENb-
Has pabora (CP)

Obwue 3axonomepunocmu. Oc-
HOBHBIC TOHATHS M XapaKTepH-
CTUKH PAaCTBOPOB, B3aUMOCBS3b
IIPOLIECCOB B PacTBOpax C BEIU-
YUHOH XMMHYECKOI0 IOTEHLHU-
aJla KOMIIOHEHTOB pacTtBopa. [lo-
HATUS UACATBHOTO U PEATILHOTO
pPacTBOPOB, BBIPA)KCHHS KOHIICH-
Tpauuu pacTBOpoB. JlaBieHue
HACBIIEHHOTO Iapa HaJ PacTBO-
pom, 3axoHsl Payia u I'enpu. Ilo-
BBIILICHNE TEMIIEPATyPbl KUIICHUS
U TMOHMWKEHUE TeMIepaTyphl 3a-
Mep3aHus pactBopoB. OcMoc
OCMOTHYECKOE JaBJICHUE.

Jlabopartopnast pabora Ne 2: (JIab
2) OnpeneneHue SHTAIBIUU pac-
TBOPEHMUSI BEIIECTBA

Pa3zoenenue sxcuokux pacmeopos.
3axonbl I'm66ca — KoHoBanosa,
azeoTpomnHbie cMecu. [leperonka
U peKTU(HKALUSA, TEeperoHKa
a3€0TPOIHBIX CMECEH.

Kypc 3,
ceccud 3

Hrorosoe TecTu-
pOBaHHE 3a KypcC
duznueckas u
KOJJIOUJHAs  XH-
MU




OrpannyeHHO pacTBOpUMBIE
KUIKOCTU. OKCTpPAKIUs, KOH-
cTaHTa U KodhduimeHT pacmnpe-
JICJICHUS.

Moayns 3. Kuneruka

CaMocCTOSTENb-
Has pabora (CP)

OcHoBHble NOHAMUSL XUMUYECKOU
kunemuxu. OCHOBHBIE TIPE/ICTAB-
JICHHUS, CKOPOCTh XHUMHYECKUX
peakuuil. MoJIeKyIsIpHOCTb U KU-
HETUYECKHUE YPABHEHUS PEAKIIHIA.
[TopsinOoK XMMHMYECKUX pEeaKLUil.
Kunernueckue ypaBHEHHS peak-
LM pa3IMyHOro MOpsiIKa.

Jlabopatopnast  pabora  Ne3
(JIa63): Ompenenenue CKOpOCTH
XUMHYECKUX PEAKIUn

MexaHu3M U KHHETHKa 0OpaTh-
MBIX M MOCIEAOBATENIbHBIX, Ma-
paIENbHBIX U COMPSKEHHBIX pe-
akiui. LlenHwie peakuun. Peak-
IUU C HETEPMHUYECKOW aKTHBa-
uen 4Jactul, (pOTOXHMHUYECKHE
peaKkiuu.

Jlabopatopnast ~ pabora  Ned
(JIa64): Kartanmutuyeckoe pasio-
KCHHE TIEPOKCHIA BOAOPO/A.

Kype 3,
ceccus 3

Hrorosoe
TECTUpPOBAaHUE 3a
Kypc Puszmyeckas
U KOJUJIOMAHAasA XH-
Must

Monayns 4. JjaekTpo-
XUMHS

CaMocCTOSTEND-
Has pabora (CP)

Pacmeopur 9IeKMPOIUMO8.
DNeKTpoIuTHYEeCKast JUCCOIHa-
I¥sI, CONbBATAlUs M THApATaIHs
noHOB. CUIIbHBIE U cl1a0ble AIIeK-
TPOJIUTHI, CBOMCTBa PAaCTBOPOB
cabbIX  DJEKTPOJIUTOB, KOH-
CTaQHTa M CTENEHb JHCCOIMALINH.
W3oTonnueckuit ko3dduiment u

Kype 3,
ceccus 3

Hrorosoe TecTH-
poBaHUE 3a KypC
dusndeckas n
KOJIJTouaHast XU-
MM




KOJUTUTQTHUBHBIE CBOMCTBAa pac-
TBOPOB 3J1eKTponuToB. Cpennue
WOHHAs aKTUBHOCTh U KO3 Pu-
IIUEHT AKTUBHOCTH 3JIEKTPOJIH-
TOB. DJIEKTPOIUTHUYECKASI JTHCCO-
Uanys BOJBl U KOHIICHTpaLus
BOJIOPOJIHBIX HOHOB.

DnEeKTPONPOBOAHOCTH PAaCTBOPOB
JNIEKTPOJINTOB, YAEIbHAs U MO-
JIIpHAs JIEKTPOINIOBOAHOCTS. I1o-
IBUKHOCTb MOHOB, 3aKOH Koib-
payma. Yucia nepeHoca HOHOB.

Onexmpoomwvie npoyeccol u 2ajib-
séanuueckue snemernmsl. OCHOB-
HBIC MMOHATHSI, KOHTAKTHBIN, TH (-
(Gy3UOHHBIN U 3NIEKTPOTHBIN TO-
TeHIMalbl. ['anpBaHnYECKuE A1e-
MEHTBI, dJieMeHT SIkobu — Jlanu-
as. TepmoarHaMUKa TaibBaHU-
YECKOr'0 3JIEMEHTA, 3JIEKTPOJIBU-
Kymiasi cuijia. DJIEKTPOAHBIE TTO-
TeHUuMalbl, ypaBHeHue HepHcra.
N3Mepenne 31eKTpOIHbIX TOTEH-
LHAJIOB, BOJOPOAHBIN AJIEKTPO.
3apucumocth DJIC 371eMEHTOB OT
TEMIIEPaTyPBhL.

DJIEKTPOJIN3, 3aKOHBI SJIEKTPO-
Jn3a, IPUMEHEHHE 3JIEKTPOJIN3a.

Monayns 5. IloBepx-
HOCTHBIE SIBJICHUS

Jlexmms 2 (JIek)

Ilosepxnocmuas sHepeus u no-
gepxHocmubvie senenus. TepMoau-
HaMUYECKHE OCHOBBI TOBEPXHOCT-
HBIX sBJIeHUM. OCHOBHOE ypaBHE-
HUE TePMOJMHAMUKH (PU3NUIECKON




U KoutouaHou xumuu. [loBepx-
HOCTHOE HaTSIKEHHE. OJHEPreTH-
YeCKMHA M CHJIOBOM AacCIIeKTHI II0-
BEPXHOCTHOT'O HATSHKCHHUSI.

CBsI3b MOBEPXHOCTHBIX SIBJICHUM C
U3MEHEHHEM IIOBEPXHOCTH pa3-
nena a3 1 TOBEpXHOCTHOTO HATsI-
xeHusl. [loBepXHOCTHBIC SBIICHUS
IpU U3MEHEHUU [OBEPXHOCTU
pazzaena ¢a3: KoalecueHIHs, U30-
TepMuueckas neperonka. [losepx-
HOCTHBIE SIBIICHUS IPU U3MEHEHUN
MTOBEPXHOCTHOTO HATSKCHHUSL.
OcoOeHHOCTH MCKPUBJIEHHOU I10-
BEPXHOCTH pazzena ¢az. Popmyna
KenbBuHa.

Aoee3usn. Bunbl u TepMOgMHAMU-
YECKHUE OCHOBBI QJIF€3MH: ayTore-
3usl M KOre3usi. AIre3us UAKOCTH
U CMauMBaHUeE, KPaeBOU yroJ cMa-
YuBaHUs, JTUODUIbHAS U TH0(00-
Hasi TOBEPXHOCTH, (PIIOTAIIHS.

12

OchosHble 3aKOHOMEPHOCMU  A0-
copbyuu. AncopOrus Kak oBepX-
HOCTHOC SIBJICHWE, JIBHXKYIIAs
cwia aacopOuuu, abCONOTHAS U
n30bITOUHAsT anmcopOuus. DyHa-
MEHTaJbHOE YpaBHEHHE a/acopo-
nun ['mb606ca. IlpuunHbl 1 Mexa-
HU3M aacopOLuu, BUABI aacopo-
nun.  M3otepmbl  amcopOuum.
YpaBHEHHS H30TEPMBI acOpPOLIUN
I'enpu, ®peliHanxa "

Jlenrmropa.

10




Aocopoyuss Ha epanuye HCuo-
kocmb — ea3. OcoOeHHOCTH a-
COpOLIMM Ha TPAHUILIE KUJIKOCTh —
ra3. [IoBepXHOCTHAsi aKTUBHOCTb,
ITAB u TIMB. Ancopouus I1AB,
muduabHOCTh Moiekyn ITAB. 3a-
BHUCHUMOCTb MOBEPXHOCTHOTO
HATSOKCHHSI OT KOHIIGHTPALUH al-
copOtuBa, ypaBHeHue Illumikos-
ckoro. [lpenenbHas ancopOIHs.
[TpaBuno Tpaybe — Jlrokiio.

Aocopbyus Ha meepovix nosepx-
nocmsx. OcoOeHHOCTH ancopo-
[IMA Ha TOBEPXHOCTH TBEP/BIX
TN, TOPUCTOCTh TOBEPXHOCTH.
AncopOrust ra3oB, KanwUIsipHAas
KOHJICHCAIMS Ta30B. AjcopOrus
KHUJKOCTH, paBuio u 3pdext Pe-
ounaepa. AacopOIus HOHOB, JINO-
TpomHble psasl. MoHOOOMEHHas
aacopO1usi, HoHuTH. LoHOOOMEH-
Has xpomatorpadus. IIpumene-
HUE aJICOPOIMOHHBIX MPOIECCOB.

10

10

Monynpe 6. Iucnepce-
HbIe CHCTeMBbI

CamMocCTOSTEINb-
Has pabora (CP)

OcHo8bl  OUCNEpCUOHHO20 — AHa-
nuza. PactipeneneHue yacTuil Auc-
MEPCHBIX CHCTEM II0 pa3Mepam,
muddepeHnmranbHpIe KpUBBIC pac-
MpeieIeH s, MeUAHHBIA U SKBH-
BAJICHTHBIN pa3zmep. CenumeHTa-
LIMOHHBIN aHAJIU3 CYCIICH3UM.

3onu u cycnensuu. (OCHOBHBIE
CBOMCTBAa 30JIEM U CYCIICH3UM.
['enn mn mactel, nenTu3anus.

Kypc 3,
ceccud 3

Hrorosoe TecTu-
pOBaHHE 3a KypcC
duznueckas u
KOJJIOUJHAs  XH-
MU




Omynocuu. CBOWCTBA U YCTONYH-
BOCTb dMyJnbcuid. [loyuenue, pas-
pylIeHHe U TPUMEHEHUE SMYIb-
CUM.

Ilenvi. CBOMCTBA U YCTOMYUBOCTD,
neH. [lonydeHune u npumeHeHue
TIeH.

Asposzonu. Knaccudukanus, oopa-
30BaHUE U CBOMCTBA a3pO30JIEH.
Cucmemvl ¢ meepooti oucnepcu-
oHHOU cpedoiul. OCHOBHBIC Xapak-
tepuctuku. TBepasie meHwl. Ka-
MWIISIPHO — MIOPUCTHIE TEJA.

Bvicoxomonexynsapnvie coedune-
Husi. Ctpyktypa moisiekyn BMC.
Csoiicta pactBopoB BMC, ocmo-
TUYECKOE JIaBJIEHUE U BSI3KOCTb.
HaGyxanue. CTyqHHu U cTyIHEO0-
pazoBanue. CBoilicTBa Trenel u
CTYJHEMN.

Konnouonwvie I1AB. OcobenHocTH
U Ki1accu(uKanys KOJUTOHMIHBIX
ITAB. Kputnueckass KOHIEHTpa-
1us Muteuiooopa3oBanus. Moto-
miee aericteue komwtonaueix [TAB.
ITpumenenue [1AB.

benxu. benku kak MOIMIIEKTPO-
nuThl. benmku Kak KOJUIOMIHBIE
pacTBOPBL. N3o0anexTpruueckas
touka. benku kak BMC.




Jlaboparopnast  pabora  Ne5 2
(JIa65): Omnpenenenue u30371€K-
TPUYECKON TOUKH OejKa Mo Bs3-
KOCTH €0 pacTBOPOB.
[IpomexxyTounas art- KonTposb Kypc 3, 8,65 - -
TecTalus [Ipomexyrounas | IIpomexyrouHas aTTecTanus ceccus 3 0,35 — bT3 ®dusnueckas
arrectarus (ITA) | (3x3amen) Y KOJUTOWTHAS XH-
MU
Ntoroseiii Tect Hrtorosoe TectupoBaHue 3a Kypc 2 100 Bomnpocs! k npo-
10 KypCy dusnyeckas U KOJUIOUIHAS XU- MEKYTOYHOM aT-
MUS tecranuu (Kypc 3,
ceccus 3)
Hroro: 216

Cxema pacyeTa UTOTroOBOro 0aJjijia 3a cecCHI: cymMmma 0aiioB o nadopaTopHbsiM padboTtam (10 6aioB) + Galibl 32 UTOTOBYIO ATTECTAIUIO 32

CECCHIO.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Tpu peanuzanuyl TUCIHUIUIMHBI MCIIONB3YETCS TEXHOJIOTHS THUCTAHIIMOHHOTO O0pa30BaHUS
OrneHnBaHUE 3HAHUHA CTYACHTOB MPOU3BOIUTCS 110 OAITEHO-PEUTHHTOBOM CHCTEME.

6. MeToanuyeckne yKasaHus M0 OCBOCHHUIO TUCHUILUINHBI «Du3nvecKkast U KOJJIOU/I-
HAad XUMHUA»

Mopnyas 1. Xumndeckass TepMOAUHAMHUKA

TeMBI JJeKIIMOHHBIX 3aHATHI:

OCHOBHBIE NOHATHS U IEPBOE HAYAJIO TEPMOINHAMUKHU.
Bropoe Hauano TepMOAMHAMUKH.

[Ipornieccsl B HEU30JIMPOBAHHBIX CHCTEMAX.
TepMoanHaMHKa XUMUYECKOTO PABHOBECHSL.

®da3oBbI€ paBHOBECHSI.

Tempbl 1a00paTOPHBIX 3AHATHIA:

Jlaboparopnas padota Ne 1: Tepmoxumust (KaTOpUMETPHUECKUN OTIBIT).
Jlaboparopnast pabota Ne 2: OnpeneneHne YHTAIBITUN PACTBOPEHHUS BEIIIECTBA.
Jlaboparopuas pabota Ne3: OnpeneneHue CKOPOCTH XUMHUECKUX PEAKIIUHA.
Jlabopartopnast pabota Ne4: Karamutuueckoe pa3ioKeHHue MepoOKCHIa BOJIOPOIaA.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JI2KEH:

HNMECTb Hpe,Z[CTaBJIeHI/IC 06 OCHOBHBIX ITOHATHUAX U 3aKOHaAX XHMH‘ICCKOﬁ TepMO,Z[I/IHaMI/IKI/I,
YaCTHOCTH, O TIEPBOM M BTOPOM Havayiax TEPMOJMHAMUKHN M UCTIOIB30BAHUH MX TIPH PEIICHUU TPaK-
TUYCCKUX 3aaa4, O (baSOBOM paBHOBeCI/II/I B XUMHWYCCKUX CUCTEMAX U zmarpaMMax COCTOAHUA I[Byx-
1 TPEXKOMIIOHEHTHBIX CHCTEM, O TEPMOIMHAMMKE JKUJIKUX JIETYIUX CUCTEM U Pa3/IeJICHUU PAaCTBOPOB
Ha KOMIIOHCHTHI.

3HATh:

- OCHOBHbI€ MOHATHUS U ONPEEIICHNS TEPMOIUHAMUKHY (ITPEIMET U3Yy4EHHUs, TUIIBI Tep-
MOJIMHAMUYECKUX CHCTEM U MPOLECCOB, MOHATHE TEIJIOTHl U paObO0Thl, BHYTPEHHEH SHEPTrUM U dH-
TaJbIINH, YIEIbHON U MOJISIPHOM TEINIOEMKOCTH);

- (GbOopMyIMPOBKY MEPBOro Havasaa TePMOJAUHAMUKH U €ro IPUMEHEHHUSI AJ1s U30IpoLiec-
COB;

- 3akoH ['ecca u ero npumMeHeHue JIsl pacueToB TEIIOBOro 3dexTa peakuuit;

- BTOpPOE HAYaJI0 TEPMOJIMHAMUKH B U30JIUPOBAHHBIX 1 HEU30JUPOBAHHBIX CHCTEMAX;

- KaK M0 BeJIMYMHE U3MeHeHUs 3Hepruu ['nbo6ca u ['enpmronbiia onpeaensiTh BO3MOXK-
HOCTb MTPOTEKAHHUS MTPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX;

— KaK MOJyYUTh MAaKCUMAJIbHYIO MOJIE3HYIO padoTy B TEPMOJIMHAMHYECKOM IPOIIECCE;

— YTO TAKO€ XUMHUYECKUI MOTEHIMAT M KaK C €ro MOMOIIBIO ONPEEIIsATh HApaBIeHUE
U TIpeieibl MPOTEeKaHUs (PU3HKO-XUMUYECKUX MPOLIECCOB,;

- KaK pacCYUThIBaTh U3MEHEHHe dHeprun [ 'nboca npu nNpoTeKkaHUM XUMHUYECKUX Peak-
LM

— KaK BHEIIHUE YCJIOBUS BIUAIOT HA XUMUYecKkue paBHoBecus (mpuniwn Jle Hlarense);

— OCHOBHBIE yclIOBUs (ha30BOro paBHOBecHs U (pa3oBoro mepexoja, npasuio ¢as ['nd-
Oca;

— (a3oBbIe TUarpaMMbl JByXKOMIIOHEHTHBIX CUCTEM C OJJHOW IBTEKTHKOH.

yMeThb:
- OTIpeNeNATh BO3SMOXHOCTD MTPOTEKAaHU XUMUYECKUX PEaKIfii U (pa30BbIX MEPEX0/I0B;



- IPOBOJIUTH KOJMYECTBEHHBIC PACUETHI MPU MPOTEKAHUHM XUMHUECKUX peakiuil u ¢a-
30BBIX IIEPEXOOB.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIst

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3YYUTh YYEOHBI MaTepHal 110 COOTBETCTBYIOIIEMY MOIYIIIO AUCIUIUTHHBI, HCIIOJIb-
3ysl JICKIIMOHHBII MaTeprai U JUTepaTypy Mo JaHHOH TeMaTHKe;

- AKIICHTUPOBATh BHUMAHUC HAa OCHOBHBIX MMOHATUAX U 3aKOHAX TCPMOJUHAMUKHA U IPH-
MEHEHUU WX JJIs1 KOMYECTBEHHBIX PAacUeTOB MPH MPOTEKAHUN XUMUYECKUX PEeaKUui U Apyrux ¢u-
3UKO-XMMHUYECKHX MPOLECCOB.

OTBCTUTH HA KOHTPOJILHLIC BOIIPOCHI:

1. KakoBbl mpeamer u o61ee copepkaHue Kypca TepMOIUHAMUKH?

2. Kaxkue ObIBatoT TEpMOIMHAMUYECKUE CHCTEMBI?

3. Uro Takoe 0OpaTUMBIi U HEOOPATUMBIiA MTPOIECChI?

4. OxapakTepu3yiTe paBHOBECHbBI U HEPABHOBECHBIN MPOLIECCHI.

S. Urto Takoe BHYTPEHHSSI SHEPTUs U SHTAJIbIUA?

6. Uto Takoe MoJIsipHas TEMI0EMKOCTh?

7. Cdopmynupyiite nepBoe Ha4aI0 TEPMOJMHAMUKHU JJIS1 PA3IMUHBIX U30IPOIIECCOB.

8. ChopmynupyiiTe 3akoH ['ecca u ciencTBus U3 HETO.

9. Uro Takoe SHTPOMNHS U KaK OHA U3MEHSETCS B Pa3JIMUHBIX MpoLieccax (BTOpOE HavaiIo
TEPMOJIMHAMUKH )?

10.  KakoBbI KpUTEpUHU CAMOIIPOU3BOJILHOTO MPOTEKAHMS (PU3UKO-XMMUYECKHUX IIPOIIECCOB
B U30JIMPOBAHHBIX cUcTeMax?

11.  KakoBbl Takue KpUTEPUH ISl HEU30JIUPOBAHHBIX CUCTEM?

12. 3anuiIruTe OCHOBHOE YPaBHEHHE TEXHUYECKOW TEPMOIUHAMUKH.

13.  Yro Takoe TepMOAMHAMUYECKasl BEPOSITHOCTh U KaKk OHa CBsI3aHA C SHTPOIUEN?

14.  Kak HY>KHO IPOBOAMTH MPOLECC B 3aKPBITHIX CUCTEMAX IS MOJIYYECHUS MaKCUMallb-
HOM 1MOJIe3HON paboTHI?

15. Yrto Takoe XxapakTepucTHUeCKUEe QYHKIIMA U TEPMOTMHAMUYICCKHE TTOTEHITUABI?

16.  3anummTe OCHOBHOE ypaBHEHUE XUMUYECKOW TEPMOAMHAMUKHY.

17. UTto Takoe XUMHUYECKHI MOTSHIINAJ U KaK OH BIIHSIET HA XUMHYECKUE U (ha30BbIC PaB-
HOBecus?

18. Yrto Takoe peasbHBIN Ta3 U QYTUTUBHOCTH?

19.  BeiBeauTe ypaBHEHUE KOHCTAHTHI XUMUYECKOTO PAaBHOBECHSI.

20. BriBequTe ypaBHEHHE M30TEPMbl XUMUUYECKON PEAKIUM W TOSICHUTE, JUISl YEr0 OHO
CILYKHT.

21. Chopmymnupyiite mpuniun Jle-1llaTense 1 Kak OH IEWCTBYET MIPU U3MEHEHUH TeMIIe-
paTyphbl, HapUUAIbHBIX IaBJICHUN KOMIIOHEHTOB 1 OOILEro aBJICHUS B CHCTEME.

22.  Yro Takoe (a3za ¥ KOMIIOHEHT.

23.  KakoBsl ycnoBus (ha3oBoro paBHoBecHs U (a3oBoro nepexomaa’?

24.  Cdopmynupyiite npaBuio ¢a3 ['m66ca u mosicHUTE, AJISI Y€r0 OHO CITY)KHT.

25. Ot uero 3aBUCHT BeJIMYHHA TEIIOBOTO 3 dekTa hazoBoro nepexona’?

26.  Yto Takoe IBTEKTUKA U IBTEKTUYECKUN COCTaB CUCTEMBI?

27.  YTo Takoe KOHI'PYIHTHOE U MHKOHTPYIHTHOE IJIaBJIeHUE?

Mopnyas 2. PacTtBopsbl
TeMBI JJeKIIMOHHBIX 3aHATHI:
OCHOBHBIE OHSTUS U XapAKTEPUCTUKN PACTBOPOB

Pa3;[eneHHe KUJIKUX paCTBOPOB.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:



HUMETh MpeIcTaBIeHNe 00 OCHOBHBIX TEOPHUSX PACTBOPOB, CIIOCO0AX BBHIPAKEHUS COCTaBa pac-
TBOPOB, 00 WJEANIbHBIX, MIPEIEIbHO pa30aBICHHBIX U HEUJCAIBHBIX PACTBOPAX, O B3aMMOCBS3H /1aB-
JIEHUs TapOB HaJ PaCTBOPOM C COCTAaBOM pacTBOpa, 0 XUMHUYECKOM PaBHOBECHH B PacTBOPAX, MPO-
Heccax AKCTPAKIUU U METO/IaX pa3/IeleHUs KUAKUX JETYUHX CMECEH.

3HaTh:

— OCHOBHBIC TIOHSITHS U OTIPEICIICHHS TEPMOAMHAMHUKHN PACTBOPOB (IIPEIMET U3yUCHHS,
OCHOBHBIE Pa3ieIbl MOYJIS, BRIPAXKCHHS KOHIIEHTPAIIUU PACTBOPOB);

— OCHOBHBIEC CBOMCTBA HICATbHBIX, MPECIIbHO pa30aBICHHBIX U HEUCAbHBIX PACTBO-
poB;

- B3aMMOCBSI3b COCTaBa IMapa HaJl pacTBOPOM C COCTaBOM pacTBopa (3aKoHbI Payns u
['enpn);

— 3aBUCHUMOCTH TIOHWKECHHSI TEMIIEPATYPhI 3aMEP3aHUS U MMOBBIIICHUS TEMIIEPATyPhl K-
MIEHUS OT KOHIICHTPAIIUU PACTBOPA;

- 3aKOHOMEPHOCTH pacIpeAesICHHsI BEIIECTBA MEXIY ABYMS HECMEITMBAIOIIUMHUCS pac-
TBOPUTENSIMU?

- 3akoHbI [ 100ca-KoHoBaoBa;

- JarpaMMbl COCTOSTHUS KHUJIKHX JICTYUUX CMECei ¢ a3€0TporoM U 6e3 Hero;

- MIPUHITUIIBI PA3CIICHHS JICTYYMX CMECEH MyTeM ApOOHON MEPEroHKH M PEeKTU(dUKa-
IIHH.

yMeThb:

- BBIPAJKATh COCTaB PAaCTBOPA 3aJaHUEM PA3IIMYHBIX BUIOB KOHLEHTPALIUHY;

- XapaKTepu30BaTh UJeaJIbHbIC, IPEACIbHO pa30aBIeHHbIC U HeUealbHbIE PaCTBOPHI;
- paccYUTHIBATh JABJICHUE IAPOB HAJl PACTBOPAMHU;

- II0JIB30BAThCA JUarpaMMaMy COCTOSIHUS JIETYYUX CMECEH.

MeToauyeckue peKOMeHIaAUMU M0 U3YUYEHUI0 MOIY sl

[Tpu ocBOEHMM MOJTYJIsI HEOOXOTUMO:

- W3Y4YUTh Y9€OHBIN MaTEpHaI 0 COOTBETCTBYIOIIIEMY MOJYIIIO JUCITUTIIIMHBI, UCIIOb-
3y JIEKIIMOHHBIN MaTepHaJl U JTUTEPATYPY 10 JTAHHOU TEMATHKE;

- aKIICHTUPOBATh BHUMAHKE HA METOAaX MCTIOIB30BaHUS TUArPAMM COCTOSIHHS JIETYINX
cMecell ISl pa3JieieHUs 3TUX CMECEH Ha KOMITOHEHTHI;

— OTBCTUTH HA KOHTpO.HBHI:IG BOHpOCBIZ

1. UTo Takoe UCTUHHBIN pacTBOp?

2. Urto Takoe conbBaTalys U ruipaTamms?

3. Uto Takoe MOibHAs J0JI U MOJIbHOE cofepKaHue?

4. OxapakTepusyiTe uacaibHbIe, IPeIeIbHO pa30aBICHHBIC U HEU IeaTbHbIC PACTBOPHI.

S. Cdopmynupyiite 3akons! Payns u ['enpu.

6. OT 4ero u KaKk 3aBUCHUT PaCTBOPUMOCTH BEIIECTB?

7. Urto Takoe KpUOCKOMUYECKasi U A0YJUIMOCKOMYECKAast IIOCTOSTHHBIE U UYTO OHHU Xapak-
TEpU3yIOT?

8. UTo Takoe 0CMOC M OT YeTO 3aBUCUT OCMOTHYECKOE JAaBiIeHUE?

0. Yro Takoe koaduimeHt pacnpeneneans Hepracra?

10.  Cdopmynupyiite 3akonsl [ m66ca-Konopamosa. Uto Takoe azeoTponHasi cMech?

11.  H3obpasute rpadudecku, Kak 3aBUCUT JABJICHUE MMApOB HaJl OWHAPHOW HACATBHOM,
npeaenbHo pa30aBICHHON U HenJeaabHOH JIeTy4el cMechio?

12. MOXHO 1 pa3eauTh a3€0TPOIHYIO0 CMECh HA KOMIIOHEHTHI?

13.  Yem ornnyaercs peKTU(UKAIUA OT IPOOHOM reperoHku?

14. Kak ocymecTBasiercst [poOHas eperoHka JISTyInx cMecen?

15.  Kak ocymectBisiercs: pekTudukanus?



Monayasb 3. DiIeKTpOXUMHS

TeMBI JJeKIIMOHHLIX 3aHATHM:
PacTBOpBI 271EKTPOIIUTOB.
DJIEKTPOHBIC MPOLIECCHI U TaJIbBAHUYECKUE IIEMEHTHI.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

HNMECTb Hpe,Z[CTaBJIeHI/Ie 06 BHGKTpOHHTHHGCKOﬁ Jucconuanui 1 €€ MEXaHUu3ME, O CBOﬁCTBaX
CHJIBHBIX M CJIA0BIX AJIEKTPOJIUTOB, 00 OCHOBAX AJIEKTPOCTATUYECKOW TEOPHH PACTBOPOB CHUIIBHBIX
AIIEKTPOJIUTOB, 00 YACTHHOW U MOJISIPHOU AJIEKTPOIPOBOTHOCTH, 00 OCHOBAX TEOPUH DIIEKTPOIPO-
BogHocTh OH3arepa, 3akoHax dapazes AJs S7IEKTPOIU3a, O PABHOBECHBIX JIEKTPOIHBIX MPOIeccax,
B 4aCTHOCTHU, O BOBHUKHOBCHHNU BHCKTpOI[HOI‘O ImoTcHuajia v 5.14.C. BJIeKTpOXI/IMI/I‘IeCKI/IX CHUCTEM, 06
3JICKTPOJIU3E M €T0 TMPAKTUISCKOM HCIIOJIb30BAHHUM.

3HaThb:

OCHOBHBIC MOHATHA W OHNPCACIICHUA 3JICKTPOXHUMUU (BHCKTpO.HI/IT, CTCIICHb U KOH-

CTaHTa JUCCOIMAIINH, JIEKTPOXUMHUYECKAsE CHCTEMA, JIEKTPO/I, DJIEKTPOIHBIN MOTEHIIUAJ, 3.]1.C. CH-

CTEMBI);

yMeThb:

HpI/I‘-II/IHI:I nu 3aKOHOMepHOCTI/I BHGKTpOHHTquCKOﬁ JUucconuanuu,
CBOMCTBA CUJILHBIX U CJIA0BIX AJIEKTPOJIUTOB;

BBIPOKEHHS IJIs YACITbHON U MOJISIPHOM 3JIEKTPOIIPOBOIHOCTH;
3akoHbl Dapajes;

MPUYHHBI BOSHUKHOBEHHUS YJIEKTPOJHOTO IMOTEHIIAANIA,;
TEPMOJIMHAMHUKY JICKTPOXUMHUUYECKUX CUCTEM;

METO/Ibl COCTABJICHHS JICKTPOXUMUUYECKUX CUCTEM;
HpOMBILHJIeHHI:II\/'I 3H€KTpOHI/I3;

PACCUUTBIBATH SJICKTPOIIPOBOJHOCTL PACTBOPOB Pa3JIMYHOI'O COCTABA,
COCTABJIATD SJICKTPOXUMHUYCCKUC CUCTEMbBI U PACCHUTLIBATL UX 3.1.C.;

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIst
ITpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

U3YYUTh Y4eOHBIA MaTepHal 0 COOTBETCTBYIOIIEMY MOJYIIIO IUCHUIIINHBI, HCTIONb-

3ys JIGKIIMOHHBIM MaTepuai v JUTepaTypy Mo TaHHOIN TeMaTUKe;

AKIICHTUPOBATH BHUMAHUC HAa OCHOBHBIX IMOHATHAX U 3aKOHAX XUMHYECKOM TCpMOaU-

HaMHMKHM 1 KUHCTUKMU,

00N gL W

OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:
Yro u3yyaer 37eKTpoxXumus’?

UTo Takoe 3NEeKTpOoIUTHYECKas: JUCCOAIus?

[ToyeMy HOHHBIE KPUCTAILTBI B BOJIE TUCCOLIMUPYIOT, a B OCH30JIe — HET?

Urto Takoe conbBaTalUsA U TUApaTALKs HOHOB?

UeM CUIIBbHBIC DJICKTPOIIUTHI OTIMYAOTCS OT CJIA0BIX?

3anuiuuTe BhIPAXKEHUS U1 KOHCTAHTHI AUCCOLUAINH JIJIsl OMHAPHOTO AJIEKTPOJIUTA.
Urto Takoe cTeneHb Aucconuanun?

[TepeuncnuTe KOJUICKTUBHBIC CBOMCTBA PacTBOPOB. UTO MX 00BeaAMHACT?

Uro xapakTepusyeT H30TOHHYeCKHi K03duiment? Yemy oH paBeH Ui CHIIBHBIX U

c1a0ObIX JIEKTPOIUTOB?

10.
11.

UYro Takoe cpenHss aKTUBHOCTD JIEKTPOJIUTA?
UYro Takoe yaenapHas 3JIEKTPONPOBOJIHOCTD U OT YETO OHA 3aBUCUT?



12. UYrto Takoe MosipHAast 3JIEKTPOINPOBOIHOCTH?

13. YT0 Takoe NOABMKHOCTL HOoHAa?

14.  Kak MossipHasi 3JIEKTPONPOBOIHOCTD CBSI3aHa C MOABMYKHOCTSIMU HOHOB?

15. UYrto Takoe yuciao nepeHoca?

16.  Cdopmynupyiite 3akonbl @apanes A 3JISKTPOIU3a.

17. Oxapakrepu3syiite snmeMeHnT Axkoou-Jlanusisi.

18.  Yem 31eKTpPOXUMHUYECKHUM MOTEHIIMAT OTIMYAETCS OT XMMHUYECKOT0?

19. UTto Takoe 3.1.C. SIEKTPOXUMUYECKOM CUCTEMBI U OT YEr0 3aBUCHUT €€ BEIUYUHA?
20.  Kak Bo3Hukaet nu¢y3noHHBINA TOTEHIIMAN?

21. Kak ycTpoeH ABOMHON 3JIEKTPUYECKHM CIIOM?

22.  3anummTte ypaBHeHHe HepHcTa a1 2JIeKTpOIHOTO NOTEHIMAA.

23. Kakwue 351eKTpoabl ¥ MOYEMY HCIIOIB3YIOTCS B KAUECTBE AJEKTPOJOB CPABHEHUS?
24.  Kak ycTpoeH XJIOop-cepeOpsHBbIiA JIEKTPO CPaBHEHUS?

25. Ha xakom »5ekTpoje 3IeKTPOXUMHUYECKONH CUCTEMBI TPOUCXOIUT OKUCIICHUE BElIe-

CTBa, @ HA KAKOM — BOCCTaHOBJICHUE?
Moayanb 4. XuMuyeckasi KHHETHKA

TeMBI JJeKIIMOHHBIX 3aHATHI:
OCHOBHBIE IOHATHUSA XUMHUUYECKON KHUHETUKH.
MexaHu3M U KHHETHKA CIIOKHBIX XUMAYECKUX PEaKIIU.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

UMETb MIPEJCTABICHHE 00 OCHOBHBIX MOHATHIX XUMUYECKON KMHETUKH, YACTHOCTH, O CKOPO-
CTH, MOJIEKYJISIPHOCTH U IOPSAJIKE XUMUYECKON PEAKLIUN, O KHHETUYECKUX YPABHEHUAX PEAKLUH pas-
JMYHOTO NOpsi/iKa, 00 3KCIIEPUMEHTAIBHBIX METOJaX ONpe/eeHus MOpsIIKa Peakluu, O KHHETUKE
CJIO’KHBIX PEaKIUil, 0 HETEPMUUECKUX U (POTOXUMHUECKUX PEAKIIUAX.

3HATD:

- OCHOBHBIC TTOHSTHS W OINPEJICICHHIS XUMHUYECKOH KHUHETHKH (CKOPOCTh PEaKIUU, KH-
HETHUYECKHE KPUBBIC, MOJICKY/IIPHOCTD M IMOPSIIOK PEAKITUH, 3aKOH JCHCTBYIOIINX Mace);

- OCHOBHBIE 3aKOHOMEPHOCTH (hOpMaTbHOU KHHETHKHU (KUHETUYECKUE YPaBHEHUS PEaK-
IIUH Pa3IMIHOTO MOPS/IKA, SKCIICPUMEHTAIBHBIC METOBI ONPEACIICHUS TOPSAIKA PEAKIIHH);

— OCHOBHBIC TUIIBI CJIOKHBIX peaKI_II/Iﬁ (06paTI/IMI>I€, HapaJIJIeJIBHBIe, IOCJIICAOBATCIILHEIC,
COHp}I)KeHHBIe, ABTOKATAJINTUYCCKUC U LICIIHBIC peaKI_II/II/I);

- TUITBI HETEPMHUYECKUX peakinii (POTOXUMUYECKUE W PaTUAIMOHHO-XUMHUICCKUE pe-
aKIIN),

yMeTh:

- paccunuThIBaTh CKOPOCTh PEAKIUI U CTPOUTH KHHETUYECKHE KPUBBIE;

- IPOBOAMTH KOJMYECTBEHHBIE PACU€Thl CKOPOCTH XUMHUUYECKUX PEAKLIU;
- OINPEAEIATh NOPSAJOK PEaKILINN;

MeTtoanyeckue peKOMeHAANMH M0 H3YYEeHHI0 MOy

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4UTh Y4€OHBII MaTepuai o COOTBETCTBYIOIIEMY MOAYIIO TUCLMITIIMHBI, CIOIb-
3ysl ICKIUOHHBINA MaTepHaj U JIUTEpaTypy IO JAHHOM TeMaTHKe;

- aKIEHTUPOBATh BHUMAaHUE HA OCHOBHBIX MOHATHSX M 3aKOHAX XUMHUECKOW KUHETHKH
Y IPUMEHEHUH UX JUISI KOJTMYECTBEHHBIX PACUETOB CKOPOCTH XUMHUUYECKUX PEAKIIUH.

- OTBETUTH HAa KOHTPOJIbHbIE BOIPOCHI:

1. UYro n3zyyaer XUMHUYECKasi KUHETUKA?

2. UTo Takoe CKOpOCTh pEAKIIUH?
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Uewm onpenensieTcs MOJIIEKYISIPHOCTh PEaKIIMK?

4. ChopmynupyiiTe 3aK0H AEUCTBYIOMKMX Macc. UTO Takoe KOHCTaHTa CKOPOCTH peak-
uu?

5. Uto Takoe mops0K XUMHYECKON peakiuu’?

6. Yro Takoe nepuoj NoaynpeBpameHus?

7. Kakue BenmnunHbI CBS3bIBAIOT KHUHETUYECKUE YPABHEHUS?

8. 3anumnTe KHHETUYECKUE YPABHEHUS JUIsl peaKIUi pa3IM4HOro MOPsAKa.

9. Uto Takoe MEXaHU3M peaKIuu?

10.  Kak ckopocTh peakiuu 3aBUCUT OT TEMIIEpaTyphl?

1. N300pazute rpadudecku KHHETHIECKUE KPUBBIE JJISI PA3JIMYHBIX CJIOKHBIX PEaKITHi.

12. Urto Takoe LenHas peakius U KakKue UX TUIIbI BbI 3HaeTe?

13. YTto Takoe KBAaHTOBBIN BBIXO/ (POTOXMMHUIECKOMN peaKIuu?

Monayas 5. IloBepXHOCTHBIE SIBJIEHUS

TeMbl JJeKIIUOHHBIX 3aHATHI:

HOBerHOCTHaH 3Hepm;1 nu HOBerHOCTHBIe SABJICHUS.
Anresus.

OcHOBHBIE 32aKOHOMEPHOCTHU aACOPOLIUU.

AncopOniust Ha TpaHMIle )KUIKOCTh — Ta3.

AncopOrus Ha TBEpbIX MOBEPXHOCTSIX.

H3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh MPEJCTABICHHE 00 OCHOBHBIX NOHATHUAX KOJUIOMAHOM XMMMHU (IMCIEpCHAsl CUCTEMA,
nucriepcHas (hasa, JUCIIEPCUOHHAs Cpea, yAeIbHast OBEPXHOCTh), O KIACCU(PUKAIIMH TUCTIEPCHBIX
CHCTEM IO pa3Mepy U (opMe 4acTHll, arperaTHOMY COCTOSIHUIO (pa3bl U CpeJibl, O IPUPOAE BO3HUK-
HOBEHUS TOBEPXHOCTHOTO HATSKEHUs, 00 OCHOBHOM YPaBHEHUH TEPMOJUHAMUKU TUCTIEPCHBIX CH-
CTEM, O TAKHX SBJICHUSX, KAK U30TEpPMHUYECKas IEPErOHKa, aAre3us U aacopOIys, 00 IEKTPOKHHE-
TUYECKUX SIBJIICHUSX.

3HATh:

- OCHOBHbIE TIOHATHS U OTPEAETICHHS KOJUIOMIHON XUMHH (IMCIIEpCHAas cUCTEeMa, JHC-
nepcHas ¢asza, TMCIIEPCUOHHAS CPeia, yIeTbHas IIOBEPXHOCTH);

— KIJIACCU(UKALIUIO TUCTIEPCHBIX CUCTEM;

- OCHOBHOE€ YpaBHEHHE TEPMOJMHAMUKH JIUCIIEPCHBIX CUCTEM;

- buznyecKuit CMBICT U pa3INYHbIe BHIPAKEHUS TOBEPXHOCTHOTO HATSXKEHUS;

- B3aMMOCBS3b TIOBEPXHOCTHBIX SIBJICHUN C U3MEHEHUEM IMOBEPXHOCTH (a3 U MOBEpX-
HOCTHOT'O HAaTSKEHUS;

- BUJbI U TCPMOAUHAMHNYCCKUC OCHOBEBI ailrC3UN;

- IMPUHIUIIBI CMAYUMBAHUA U HCCMAaYHBaHUS HOBGpXHOCTGﬁ;

- TCPMOANHAMHWYCCKUC U (1)H3H‘-I€CKI/IC IMPUYIUHBI BOSBHUKHOBCHUSA ABJICHUS aI[COp6L[I/II/I;

— byHIamMeHTaIbHOE ypaBHEHHUE afcopOimu ['mb0ca;

— OCHOBHBIE Teopuu ancopoumu (Jlearmiopa, BOT);

- YpaBHEHUs HW30TEPMBI MOHOMOJIEKYJsipHOU ancop6imu (['enpu, Dpeitnpmxa u
Jlenrmiopa);

- 0Cc00EHHOCTH aacOpOIIMK HA TPAHHULIE PACTBOP/Ta3 M TBEPABIX aICOPOEHTAX;
— 3aKOHOMEPHOCTH HOHHOW U MOHHO-OOMEHHOMU aJcOpOInu;

- IPUYHHBI BOSHUKHOBEHHUS 3apsI/IOB HA YaCTHIIAX;

- YCTPOMCTBO ABOMHOTO AJIEKTPUYECKOTO CJI0Sl Ha TPAHUIIE YaCTHIIA — CPENIa;
- BU/IBI JJIEKTPOKMHETHYECKHX SBJICHUI N X OCOOCHHOCTH.



yMeTh:
- XapaKTepU30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SBJICHUM;

- HCIIOJIb30BATh OCHOBHOC YPABHCHHUC TCPMOJUHAMUKHU JUCIICPCHBIX CUCTCM JISA 00B-
SICHCHUS Pa3JIMYHBIX ITOBCPXHOCTHBIX SIBIICHUM.

MeToauyeckue peKOMEHIAUMHU 110 U3YYECHUI0 MOY IS

ITpu ocBOEHMM MOJTyJIs1 HEOOXOIUMO:

- U3YYUTh YU€OHBII MaTepuai o COOTBETCTBYIOMIEMY MOAYIIO TUCIMILIINHBI, UCIOIb-
3y JIEKIIMOHHBIN MaTepHaJl U JTUTEPATYPY 10 JTAHHOU TEMATHKE;

- AKLIEHTUPOBATh BHUMAHKUE Ha OCHOBHBIX IOHATUAX M 3aKOHAX IOBEPXHOCTHBIX SIBIIE-

HUMH;
OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Uro Takoe qucrepcHas cucreMa, qucrepcHas ¢asa u JUucrepcuoHHas cpena?

2. Uto Takoe BecoBas yAeiabHasi IOBEPXHOCTh U KaK OHa CBsi3aHa C pa3MEepOM YaCTHIL?

3. Kak xiaccuuuupyroTcst TucnepcHble CUCTEMBbI?

4. CKOJIBKO THUIIOB JUCTIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUIO (ha3bl U cpebl Bbl
3Haere?

5. Yro Takoe nuoduibHas 1 JIMo()OOHAs CUCTEMBI?

6. UYro Takoe cBOOOHOANCIIEPCHAS U CBSI3HOIUCIIEPCHASI CUCTEMBI?

7. Kaxkue BbIpaskeHHs 1J1s KOHIIEHTpanuu 4acTull ¢ha3sl Bel 3HaeTe?

8. 3anuIuTe OCHOBHOE YPAaBHEHNE TEPMOJAMHAMUKH JUCIEPCHBIX CUCTEM.

0. Urto Takoe nmoBepxHOCTHOE HaTsbkeHue? Kakue BoipaxkeHus i Hero Bel 3Haere?

10. KakoBa B3aMMOCBsI3b MOBEPXHOCTHBIX SIBJICHUN ¢ M3MEHEHHEM TOBEPXHOCTH (a3 u
MOBEPXHOCTHOTO HATSKEHUS?

11.  Yro Takoe KoaryJasLus U 4YEM OHA OTJIMYAETCS OT KOAJIECLEHIUU?

12. Uto Takoe n3oTepMuyecKas meperoHka?

13.  Kak cBs3aHa NOBEPXHOCTHAs SHEPTUS ¢ KPUBU3HOM YacTuL?

14. Uto Takoe aare3ust U Kakue BuAbl ee Brl 3HaeTe? KakoBbl TEPMOAMHAMHYECKHUE OC-
HOBBI a/Ir€3UH?

15. Uto Takoe KpaeBOM yroy CMauMBaHUs U KaK MO €ro BEJIMYUHE CYASAT O CMauYMBaAEMOCTH
WJIM HECMAYMBAaE€MOCTH TTOBEPXHOCTHU?

16. KakoBbl TepMoguHaMUUYecKue U (PU3NUECKUE MPUINHBI SIBICHUS aJCOPOIIIH?

17.  Kak KOJIM4YEeCTBEHHO XapaKTepU3yeTcs sBICHUE aicopounu?

18.  BmBeauTe GpyHIaMeHTATIbHOE ypaBHEHHUE aacopoiuu ['nboca.

19.  Yro Takoe nzorepma aacopOoruu?

20.  3anumuTe ypaBHEHHs M30TEPMBI MOHOMOJICKYJISIpHOU aacopomuu ['n66ca, OpeitHa-
nuxa u JIeHrmropa.

21. UYro Ttakoe aktuBHOCTH [IAB 1 kak ee onpenensats rpaduaecku?

22.  BeiBeguTe ypaBHEHHE U30TEPMbI IOBEPXHOCTHOTO HaTskeHUs LInmkoBckoro.

23. Uem monekynel [TAB oTimyatoTcst oT Apyrux MoJieKysi?

24.  Yem o0ycioBieHa BEJIMYMHA IPEAeNbHON agcopounn?

25. UTo Takoe MOPUCTOCTh U KaK €€ pacCurTaTh?

26.  Ilouemy m3oTepma afcopOIMH OTIUYACTCS OT U30TEPMBbI AECOPOLMHU I TIOPUCTHIX
Ten?

27. Cdopmynupyiite npaBuiIo BeIpaBHUBAaHUS MOJIsIpHOCTH PeOunaepa.

28.  Cdopmynupyiite npaBuiio [lanera — @asHca 1151 aacopOIIMU HOHOB.

29.  Yro Takoe KaTUOHUTHI U AaHUOHUTHI?

30. [TosicHuTe MyTH BOBHUKHOBEHHUS 3apsAJ/ia HA YaCTHUIAX.

31.  Kak ycrpoena munemnia?

32. Kaxkue snexktpokuHeTnyeckue sisjieHus: Bol 3HaeTe? OxapakTepusynTe ux.

33.  Yro Takoe a1eKTpodopeTHIecKast Mo ABUKHOCTh?



Mopnyas 6. lucniepcHble CHCTEMBbI

TeMBI JJeKIIMOHHBIX 3aHATHI:

Y CTOMYHUBOCTH JUCTIEPCHBIX CUCTEM.
[TonyyeHnue AUCIEPCHBIX CUCTEM.
OCHOBBI TUCIIEPCUOHHOTO aHAJIN3A.
3071 U CYCIIEH3UU.

OMyYJIbCUH.

Ilensr.

Aspo30u.

CucreMsl ¢ TBEPION IUCIEPCUOHHON CPEIOH.
BricokoMoneKysipHbIE COEAUHEHMUS.
Kommonausre ITAB.

benkmn.

Tempbl 1a00paTOPHBIX 3AHATHI:
JlaGopatopnas pabota Ne5. OnpezneneHne n303JeKTPUYECKON TOUKU OeKa MO BSI3KOCTU €ro
pPacTBOpPOB.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

UMETh TPEJICTaBIICHNE 00 ONTHYECKUX, MOJIEKYISIPHO-KHHETUYECKUX U CTPYKTYPHO-MEXaHH-
yeckux cBorcTBax aucnepcHbix cucteM (J1C), 06 JIC cuctem u pacKIMHUBAIOIIEM JIaBJICHUH, 00 ar-
pEeraTuBHOM U CEIMMEHTAMOHHOM ycToiunBocTH J[C, 0 TEpMOAMHAMUUYECKUX OCHOBAX M METOJAaX
noyderus JIC, 06 ocHoBax MeTo0B nucniepcnonHoro ananmsa J{C, 06 ocHoBHBIX Bugax J{C (305X
U CYCIIEH3HUSIX, MACTaX W TeliX, IMYJIbCUSX, TICHAX U a9PO30JIsX).

3HATh:

- OCHOBHBbIE OHATHUSA U onpenenenus JIC (3011 u cycneH3nuu, NacTsl U TeH, SMYJIbCUH,
TIEHBI ¥ a3PO30JIH);

- ocHOBHbIe cBoiicTBa JIC (onTuueckue, MONEKYIIPHO-KUHETUYECKHE U CTPYKTYpPHO-
MEXaHUYECKHUE);

- IPUYUHBI YCTOHYMBOCTU U HeycTornunBoctu JIC;

- ocHoBbI Teopun JIJIPO arperatuBHoil ycroiiunsoctu J1C;

- KJIaccu(UKALUIO U TEPMOIMHAMHYECKUE OCHOBBI crioco00B nosryuenus JIC;

- METO/Ibl JUCIIEPCUOHHOIO aHAJIN3a;

- OCHOBHBIE CBOMCTBA M METO/bI ITOJTY4YEHHUS pa3inyHbIX TUIOB J{C (3071€# U cycrieH3nid,
NacT U Telied, IMYIbCUM, TIEH U a3po30Jiei);

YMeTh:
- KJIaccu(puIUpoBaTh U XapaKTepU30BaTh MPUPOAHBIE U MpoMblnuieHHbIE JIC;
- XapakTepu3oBaTh ycTounBocts JIC;

MeTtoanyeckue peKOMeHAANMH M0 H3YYEHHI0 MOy
[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:
- U3y4UTh Y4€OHBII MaTepuai o COOTBETCTBYIOIIEMY MOAYIIO TUCLMITIIMHBI, UCIIOIb-
3ysl ICKIUOHHBIA MaTepHuai U JIUTEpaTypy IO JAHHOM TeMaTHKe;
- aKIIEHTUPOBATh BHUMAHUE HA XapaKTepUCTUKE OCHOBHBIX BUAOB J[C;
- OTBETUTH HAa KOHTPOJIbHbIE BOMPOCHI:
Kaxue ocHoBHbIe cBoiicTBa [IC paccMaTpuBaroTCsl B HACTOSALIEM MOAYJIE?
3anummuTe BeIpaxkeHue 3akona Jlambepra — bapa.
Urto Takoe paccesiHHOE OTPaKEHHUE U PACCESHHOE MPEIOMIIEHNE?
[Tpu xakux pazmepax yacTHUI] pacCessHUE CBETA IPOUCXOIUT 3a cUeT AudpaKkiuu’?

b



ouT?

Yro Takoe PaneeBckoe paccesaHure, KaK U IPU KaKuX pasMepax 4aCTull OHO IMPOUCXO-

[Touemy HeOO KaxkeTCs TOTYOBIM?

Yro Takoe 6poyHOBCKOE ABMxkeHHEe? Kak 0HO 3aBUCUT OT pa3zMepa 4acTHIl?
UYro Takoe cpeHUN CABUT YacTULl?

Yro Ttakoe quddy3ua? 3anummure 3akoH Puka s nuddy3un gactur JIC.
UTo Takoe 0CMOC M OT YeTO 3aBUCUT OCMOTHUYECKOE JAaBiIeHUE?

Uto Takoe ceqMMEHTAallMOHHAs U arperatuBHasi yctouunBocThb [[C?

Kaxk cenumenTtannonnas ycrotunocts [JC 3aBUCHUT OT pa3mepa yactui?
Kaxk 3aBucut ot BbicoThI [JC 4ncieHHas KOHIEHTpaLKs 4YacTuIl?

UTto Takoe pacKJIMHUBAIOUIEE IaBJICHHE?

Urto paccmatpuBaet teopus IJIDO?

Kax noBbicuTh arperatuBHyto ycroiuuBocts [JC?

JatiTe onpenenenue cB0060HO- U cBsizHOAUCTIEPCHBIX JIC.

UTo Takoe HhIOTOHOBCKHE U HEHbIOTOHOBCKHUE JKMJIKOCTHU U Kakoe oTHoiueHue Kk JC

UMEIOT DTU ITOHSITHS?

19.

20.

21.

22.
B JIC?

23.

OxapakTepu3yiTe aAre3MOHHBIN U ayToaAre3MOHHBIN mpoleccs! ABmxeHus B [1C.
Kaxk knaccuduriupyrorest cmocoost nomyuenus J1C?

B kakoM ciydyae mponcxoauT caMONpOU3BOJIbHOE IUcIepruposanue Bemecrsa B J(C?
Kakumu coco6amu mpoucXoAUT HECAMONIPOU3BOIBHOE UCHIEPIUPOBAHNE BEILIECTBA

YkaxuTe He0OXOIUMBIE YCIOBHS OCYIIECTBICHUS KOHIEHCAITMOHHBIX METOI0B 00pa-

3oBanug yactur, JIC.

24.
pazMepam.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

N3o6pazute rpaduveckn auddepeHnnanbHy0 KpUBYIO paclpeiesIiCHus] YacTUIl 10

OxapakTepu3ynTe MeToibl qucnepcruoHHoro ananumsa J[C.

Uro Takoe 30J1 U CYCIEeH3HUH, NacThl U renu? YTto obIero Mexxay HuMu?

YT0 Takoe menTu3anus’?

UYro Takoe aMysbcun? YKaxUTe UX BUABL.

Kak moBBICUTH YCTOMYMBOCTD 3MYJIbCHUI?

OxapakTepusyiiTe MailoHe3 ¢ TOUKH 3PEHUS KOJUIOUTHON XUMUH.

OxapakTepu3ynTe CIMBOYHOE MACJIO C TOYKH 3PEHUS KOJUIOMJIHOU XUMUHU.

UYro Takoe neHa? Kak NoBbICUTh yCTONYMBOCTD IIEHBI?

OxapakTepu3yiTe CriocoObl MOTyUEHUS KUIKUX TIEH.

Uro Takoe a3po30ib? Kak kiacCupuIupyroTcss a3po30Ji B 3aBUCHMOCTH OT arperar-

HOT'O COCTOSIHUA YacTuIl (ha3bl U UX Pa3MEpOB.

35.  OO®bscHUTE pa3HUILY MEXKYy JHIMOM U CMOTOM.
36. UTto Takoe TBEp/IbIE IMYIbCUH?
37.  Kxkakomy tumy JIC MoxHO oTHECTH (PpYyKTHI?
38. [ToueMy KUIKOCTH ABUKETCS MO KaMILIApam?
39. Ot yero 3aBUCUT BbICOTA MOAbEMA KUAKOCTH B Kalluyuisape?
7. OueHoYHBIE CPeICTBA
7.1. IlacmopT OLEHOYHBIX CPEICTB
Cemect Kox koHTpOoIMpyemMoii KoMIIeTeHUMH HaumenoBanmue
P (UJIM ee 4acTH) OLIEHOYHOI0 CpeACTBA
5 IK-1 OtueTsl Mo 1a60PaTOPHBIM paboTaM U BO-

MPOCHI MTPH UX 3aLIUTE;
BT3.




7.2. Tunosble 3aJaHUS WIN HUHbIe MATEPUAJIbI, HEOOXOAUMbIE I TEKYNIero KOH-
TpoJIs

7.2.1. OT4er MO JJA00OPATOPHOM padoTe

Tembr mabopaTopHbIx paboT ykazansl B Taoiu. 4 (CTpykTypa U comepikaHue AUCITUILUIHHBI).
[Tonpo6uble onucanus 1abOpaTOPHBIX PAdOT U3TaHBI U UMEIOTCS B TabopaTopuu dusnyeckas U KO-
nounHas xumus [10, 11].

dopma oT4eTa 1o JabopaTopHoii padore.
OTuer KOKEH CONEPIKaTh:

1. Tabnuiry ¢ pe3yibTaTaMu SKCIIEPUMEHTOB;

2 I'paduku uccaeq0BaHHBIX 3aBUCHMOCTEH;

3. PacueTsl pU3NKO-XUMHUUECKUX BEIUYWH;

4 O1eHKy TOYHOCTH TOJYYECHHBIX YMCIEHHBIX 3HAYCHUH (U3UKO-XMMHUYECKHX BEIH-
YUH;

5. BriBoab! o paboTe.

TpeboBanus k oopMiIeHHIO:

1. I'paduku 10MKHBI COOTBETCTBOBATH MPaBHJIaM IOCTPOEHUS rpadukos (JlabopaTopust
dusnueckas U KOJUIOUJHAS XUMHUSA);

2. [on popmynamu gomkHa OBITH PUBEACHA paciin(poBKa OYKBEHHBIX 0003HAYECHUH;

3. VY 4ucieHHBIX 3HAYCHUH (PU3NYECKUX BEJTMUUH JIOJKHBI OBITh YKa3aHbI €JMHULIBI U3-
MEPEHU;

4. [Tony4yeHHbIe SKCTIEpUMEHTAIbHbBIE BETMUUHBI JOJKHBI ObITh yKa3aHbl C HHTEPBAIOM
HOTPELIHOCTH.

IIpoueaypa oueHuBaHuA:

KagecTBo oTueTa 1o mabopaTopHOil paboTe OLIEHUBAETCA B IPOIIECCE OYHOM 3aIUTHI OT-
4era.

Kpurepumn oneHku:

JlaGopaTopHast paboTa «3auTeHay, €CIIU Pe3yJIbTaThl 0POPMIICHBI B BUJIE OTYETA U TIPU 3aIUTE
paboTel JaHbl 0TBETHI Oosiee yem Ha 80% BOMpOCOB (3a1aeTcs He MEHee 5 BOIIPOCOB);

Jlaboparopnast paboTa «HE 3a4TeHa», €CIU PEe3yJIbTaThl He 0(OPMIICHBI B BHJIC OTUYETA U TIPH
3amuTe padoThI TaHbI OTBETH MeHee YyeM Ha 80% BOIPOCOB.



7.2.2. Bomnpocsl 5T3

BT3 conepxut 488 BOmpocos;

7.3.

OI[CHO‘{HLIC cpeacrBa aJis HpOMe)l(yTO‘{HOﬁ aTTeCTAallMi IO MTOraM OCBOCHHSA

JUCIUILTHHBI

7.3.1. Bonpocshl K NPOMeKyTOYHOM aTTecTaAlluu

Kypc 3, ceccus 3

Ne i/m Bonpochl

1 TepMoarHaAMHUYECKHE CUCTEMBI, COCTOSIHUS U XapaKTEPUCTUKH, TapaMeTpbl U PYHKIINH
COCTOSIHMSI.

2 N3otepmuueckoe n3MeHeHne oobeMa ra3a, paBHOBECHbIE (0OpaTHMbIe) U HEPABHOBEC-
HbIe (HEOOpATUMBIE) MTPOIIECCHI.

3 TepMmoarHaMHUYECKHE TPOIECCH], PABHOBECHBIE U CTAIlHIOHAPHBIE MPOIECCHI.

4 Tennora u paboTa.

5 BuyTpeHHss s5HEprusi U SHTAIbIINS.

6 IlepBoe Ha4yaI0 TEPMOJMHAMUKH I IPOLIECCOB B UJICATIBHOM T'a3e.

7 TepmoxuMmusi, TEIIOTA peakUuii, 3aKoH ['ecca.

8 TermmoeMKOCTh, yaelIbHas U MOJIIPHAS TEMJIOEMKOCTH.

9 Onpenenenne TemIoBbIX 3P PEeKTOB peaklnH 10 TeIUI0Te 00pa30BaHUs U CTOPAHUSI.

10 3aBHCHMOCTD TEIJIOTHI PEAKIIMU OT TEeMIEpaTyphl, 3akoH Kupxroda.

11 CaMonpon3BOJIbHBIE M HECAMOIIPOU3BOJIBHBIE MPOLIECCHI, KPUTEPUH CaMOIPOU3BOJIb-
HOT'O MPOTEKAHMsI MPOILIECCOB, MOHATHUE YHTPOIIHH.

12 N3meHeHne SHTPONMM KaK KpPUTEpUN HaIIpaBIEHUS IIpoliecca B U30JIMPOBAHHOU CHU-
CTEME.

13 Bropoe Havano TepMoauHAMHUKY, U3MEHEHHE SHTPOIHH B 0OpPaTUMOM M HEOOPAaTUMOM
Iporeccax.

14 Onepruu ['n66ca u ['enpMrosbIia.

15 Ypasaenns [ u60ca - ['ensMromnbiia.

16 XHUMHUYECKOE pABHOBECHE, XUMUYECKUH MTOTEHIINAI.

17 KOHCTaHTBI XMMUYECKOTO pABHOBECHSI.

18 YpaBHeHUsI H30TEPMBI XUMHYECKOM peakiuu Bant-I'odda.

19 YpaBHeHUs U300apbl M U30XOPbl XUMHUECKUX PEaKLIUH.

20 CwMmenienne xumuieckoro pasHosecus u npuHuun Jle lllarense.

21 OcHoBHBIE IOHATHS: (ha3a, KOMIIOHEHT, (pa30BOE paBHOBECHE U (Pa30BbI EPEXOI.

22 Uwcrno creneneit cBoO6o b1, mpasmio ¢a3 ['mb6ca.

23 JnarpamMmma cOCTOSIHUSI OJJHOKOMIIOHEHTHBIX CUCTEM.

24 Temnnoseie 3¢ dexTsl (hazoBbIX MEepexoaoB, ypaBHeHue Kiaysuyca — Knaneiipona B qud-
(dhepeHIaIbLHON M HHTETpAIbHOM (popMax.

25 JlnarpaMma cOCTOSIHUSL JBYXKOMIIOHEHTHBIX CUCTEM C OJTHOM IBTEKTUKOM.

26 OcCHOBHBIE TOHATHS U XapaKTEPUCTUKH PACTBOPOB, B3aUMOCBS3b IPOLIECCOB B PACTBO-
pax ¢ BeIMYMHON XMMUYECKOTr0 NOTEHIIMajga KOMIIOHEHTOB pacTBOpa.

27 IToHATHS M1€abHOTO U PEATbHOIO PACTBOPOB, BHIPAYKEHUS! KOHIIEHTPAIIMN PACTBOPOB.

28 JlaBiieHre HACHIIIEHHOT 0 Mapa HaJ pacCTBOPOM, 3aKOHbI Payist u ['enpu.

29 [ToBpIIIEHNE TEMIIEPATypPbl KUIIEHNS ¥ TOHWKEHUE TEMIIEPATyphl 3aMepP3aHusl pacTBO-
pOB.

30 OcMOC 1 OCMOTHYECKOE aBJICHUE.

31 3akonsl [ m66ca — KoHoBaoBa, a3€0TpONTHBIC CMECH.




32 ITeperonka u pekTuduKaIms, IeperoHka a3e0TPOMHBIX CMECEH.

33 OrpaHn4eHHO paCTBOPUMBIE KUAKOCTH.

34 DKCTpPaKIKs, KOHCTaHTa U KOA(DPHUITMEHT pacTpeeICHHS.

35 DNIEKTPONMTHYECKAs! AUCCOLMALINS, COJIbBATALINS U TUAPATALIMS HOHOB.

36 CuiibHBIE U CJTa0bIe AJIEKTPOJIUTHI, CBOMCTBA PACTBOPOB CIAOBIX AJIEKTPOJIIUTOB, KOH-
CTaHTa U CTENEHb AUCCOLMALIIH.

37 N3otonnuecknii K03PGUIUEHT U KOJUTMTaTHUBHBIC CBOMCTBA PACTBOPOB AJIEKTPOJIMTOB.

38 Cpennue noHHasi akTUBHOCTD U KOY(PPUITMEHT aKTUBHOCTH SJIEKTPOJIUTOB.

39 DIEKTPONUTHYECKAs AUCCOLMALINS BOIbI U KOHIEHTPAIUsl BOJOPOJHBIX HOHOB.

40 DJIEKTPONPOBOHOCTH PACTBOPOB AJIEKTPOIUTOB, YAETbHAS U MOJISIPHASI SJIEKTPOIOBO/I-
HOCTb.

41 [ToaBm>XHOCTH MOHOB, 3akOH Konbpayia.

42 Hucna nepeHoca MOHOB.

43 OCHOBHBIE TIOHSTHS, KOHTAKTHBIN, TU(P G Y3UOHHBIN U SJIEKTPOTHBINA MOTEHITUAIBI.

44 ["anpBaHMYECKHE IIEMEHTHI, dJIEeMEHT SIko0u — JlaHua1s1.

45 TepMmouHaMUKa TaIbBAHUYECKOTO AJIEMEHTA, 3JIEKTPOIBIDKYIIAs CUJIA.

46 DJIEKTPOAHBIC MOTEHIMAbI, ypaBHEeHUE HepHcra.

47 N3mepenne 3JeKTpOAHBIX TOTEHIMAJIOB, BOAOPOIHBIN AIEKTPOIL.

48 3aBucuMocTh DJIC 371eMEHTOB OT TEMITEPATYPHI.

49 DNEKTPOIN3, 3aKOHBI AEKTPOJIN3a, IPUMEHEHHE MIEKTPOJIN3A.

50 OCHOBHBIE IPEACTABICHHUS XUMUYECKON KUHETUKH, CKOPOCTh XUMHUUECKUX PEaKINH.

51 MoneKkynapHOCTh 1 KHHETUYECKHE YPABHEHUS PEAKIIHIA.

52 [TopsiIoK XUMHUYECKUX PEAKIUN.

53 Kunernueckre ypaBHEHUsI peakMid pa3JIMuHOrO MOPSIIKA.

54 MexaHU3M M KHHETHKA 0OpaTUMBIX peakIuil.

55 MexaHu3M 1 KHHETHKA MOCJIE€I0BATEIIbHBIX PEAKIINA.

56 MexaHu3M U KHHETHKA [1apajuIeIIbHbIX PEeaKIUil.

57 MexaHu3M ¥ KHHETUKA CONPSIKEHHBIX PEaKIIUM.

58 [{enHbIe peakuyu.

59 Peakuuu ¢ HeTepMHUUECKON aKTUBALIMEN YACTHIL.

60 DOTOXMMUYECKUE PEAKITUU.

61 [Tpenmert Kypca kosumoniHOM XxuMuu. OCHOBHBIC TOHATHS U 00BEKTHI HCCIIETOBaHUS.

62 VY enbHas MOBEPXHOCTh, TUCIIEPCHOCTh, MOBEPXHOCTHOE HATSXKEHUE W TTOBEPXHOCTHAS
SHEprusl.

63 Knaccudukanus moBepXHOCTHBIX SIBICHUN U JUCIIEPCHBIX CHCTEM I10 arperaTHoMy Co-
CTOSIHUIO (pa3, pazMepy U BHEITHEMY BUY YaCTHUIl JUCTIEPCHOU (pa3bl.

64 TepMonnHaMuyeCcKknue OCHOBBI TOBEPXHOCTHBIX SIBJIEHUI. OCHOBHOE ypaBHEHUE TEPMO-
JTUHAMUKH QU3UYECKON U KOJIJIOUTHON XHUMUH.

65 IToBEepXHOCTHOE HATSKEHUE. DHEPreTUUECKUN M CUIIOBOM acIEKThl IOBEPXHOCTHOTO
HAaTSKECHHUSL.

66 CBs3b NMOBEPXHOCTHBIX SIBICHUI ¢ M3MEHEHHEM MOBEPXHOCTH pasjena (a3 u moBepx-
HOCTHOTO HaTsbKeHUsI. [I0BepXHOCTHBIE SBJIEHUS TPU U3MEHEHUH TOBEPXHOCTH pa3ziena
¢a3: KoasecleHIus, U30TepMHUYECKas IIEPErOHKa.

67 [ToBepXHOCTHBIE SIBICHUS MPU U3MEHEHUHU MTOBEPXHOCTHOTO HATsOKEHUSI. OCOOEHHOCTH
MCKPHBIICHHOHN MOBEpXHOCTH paszzena da3. @opmyna KenpBruna

68 Buael 1 TepMoiriHaMUYECKHE OCHOBBI aJITE€3UU: ayTOTe3Usl M KOT€3Hsl.

69 Anre3us )KUAKOCTH U CMauMBaHUE, KPaeBOM yroi cMauuBaHusL, JIMOPHIbHAS U T10(H00-
Hasl IOBEPXHOCTH, QIIoTalUsL.

70 AncopOrus Kak MMOBEPXHOCTHOE SIBJICHHE, IBIKYIAs CUJa aficopOinu, abCoMOTHAS 1
M30BITOYHAST aTICOPOITHSL.

71 dyHaMeHTaIbHOE ypaBHEHHUE ajacopommu [ nooca.




72 [TpuymHBI 1 MEXaHU3M aICOPOIIMH, BUABI a7COPOITUH.

73 W3otepmbl ancopOruu. YpaBHeHUs H30TepMbl ancopouuu [enpu, DpeitHnmmxa u
Jlenrmropa.

74 OcobeHHocTH aAcopOIMK HA TPAaHUIIE KUAKOCTh — ra3. [loBepXHOCTHAsE aKTUBHOCTb,
ITAB u [1MB.

75 Ancop6rus ITAB, mudunsaocts Moniekyn [TAB. 3aBucumocts agcopOuuu OT KOHIIEH-
Tpauuu aacopotusa, ypaBHenue llumkosckoro.

76 [TpenenpHas ancop6ims. [Ipasuno Tpaybe — [lrokio.

77 OcobeHHoCTH acopOIMy Ha TOBEPXHOCTH TBEPABIX TEJ, TOPUCTOCTh MMOBEPXHOCTH.

78 AncopOrnus Ta30B, KanmwUIsIpHas KOHICHCAIHsI Ta30B. AJICOPOITUS KUIKOCTH, PABHIIO
u 3¢ dext Pebunnepa.

79 AncopO1ust HOHOB, JIMOTPOITHBIC PsiAbl. IoHOOOMEHHast ancopOIvsi, HOHUTHI.

80 Honoob6menHast xpomaTorpadus. [IpuMmenenne aacopOIMOHHBIX TPOIECCOB.

81 [ToBepxHOCTHast HEPTUsl U 3apsA] MOBEPXHOCTH, B3AMMOCBSA3b YJIEJIBHOTO 3apsija Mo-
BEPXHOCTH C €€ IOTEHIIUAJIOM.

82 JIBOIHO# AIEKTPUYECKUH CIIOM, TUTOTHBIN 1 U dy3HBIN ciiou, n3eTa-nmoreHnuan. Ctpo-
€HUE MULIEIUIBI

83 DNEeKTPOKMHETHUECKHUE SIBJICHUS: 3JIEKTPOodope3, dIEKTPOOCMOC, BOZHUKHOBEHHUE TI0-
TEHIMAJIOB CEAMMEHTALIMU M TeUeHUs. DIIeKTpodopeTrdecKast MOIBUKHOCTD.

84 [TpoxoxaeHune cBeTa yepes NUCIIEPCHYI0 cucTeMy, 3akoH JlamGepTa — bepa.

85 Paccesinne cBeta B AMCHEPCHBIX CHCTEMAax, PACCESTHHOE OTPAKEHUE W MPEIOMIICHHUE,
¢dopmyna Penes.

86 BpoyHoBCcKOE ABUKEHUE, CPEAHUN CIIBUT YACTHII.

87 Juddysus, ypaBHenue cranponaproit muddysun duka, kodpdunment muddysun.

88 OcMOocC, 0OCMOTHYECKOE aBJICHHUE B JUCIIEPCHBIX CUCTEMAaX.

89 [Tpobnema ycTOHUMBOCTH AMCIIEPCHBIX CHCTEM M MOHSTHS CEAUMMEHTAMOHHOM U arpe-
raTUBHON yCTOMYHUBOCTH.

90 CenuMmeHTallMOHHAs yCTOMYMBOCTh M TMIICOMETPUUYECKUN 3aKOH paclpelesieHus va-
CTHII 110 BBICOTE.

91 PacknuHnBaroniee gaBaeHue U arperaTuBHas yCTOM4nBOoCTh, Teopus 1JIDO.

92 OCHOBHBIC TOHATHS M XapaKTEPUCTHKU CTPYKTYPHPOBAHHBIX CHCTEM: CBOOOIHOJMC-
MIEPCHBIE U CBSI3HOJIMCIIEPCHBIE CUCTEMBI, Aedopmarus U 3akoH FOHra.

93 HBIOTOHOBCKME U HEHBIOTOHOBCKHUE AUCIIEPCHBIE CUCTEMBI.

94 XapaKTEpUCTUKHU CHITyYUX MATEPUATIOB: aIr€3MOHHBIN U ayTOr€3MOHHBIN MPOLIECC JBU-
KEHMSI MAaTEPHAJIOB.

95 Kiaccudukamnms cnoco0oB momydeHus: TUCIIEPCHBIX CHCTeM. JlucrieprupoBaHue u cre-
NIEHb JTUCTIEPTUPOBAHUS, APOOICHUE U TOMOJL.

96 [TonydyeHue AMCIIEPCHBIX CUCTEM 3a CUET KOHICHCAIIMOHHBIX MPOIIECCOB: KOHICHC AU,
AecyOIrMManus ¥ KpUCcTaJUIM3alus, H30TepMUYECcKas IeperoHka.

97 Pacnipenenenue yacTuil AUCIEPCHBIX CHCTEM IO pa3mepam, nudpepeHnraibabie Kpr-
BbIE pacIpEIEIeHNs, MEANAHHBIN 1 SKBUBAJICHTHBIN pazMep.

98 CenuMeHTallMOHHBIM aHAIN3 CYCIEH3HH.

99 OCHOBHBIE CBOMCTBA 30J1€M U CYCIIEH3U. [ 'eu 1 macThl, NenTU3aiusl.

100 CBoilicTBa ¥ YCTOWYMBOCTH dMyJbcuil. [lonydyenue, paspylieHne 1 IpUMEHEHUE IMYIIb-
CUM.

101 CBolicTBa M YCTOWYMBOCTH IeH. [loyueHne u npuMeHeHHe MEH.

102 Knaccudukanms, o6pazoBanue U CBOMCTBA adpO30JIeH.

103 OcHOBHBIE XapakTepUCTUKH. TBepable neHbl. KanwisipHo — NOpUCTBIE Tea.

104 Komnonanasa xumuss BMC. Ctpykrypa Mmakpomosnexya BMC.

105 CgoiictBa pactBopoB BMC. Habyxanwue.

106 CrtynHu u cTyaHeoOpa3oBaHHe, CBOMCTBA T'eliel U CTYIHEH.




107 Ocobennoctu 1 Kiaccudukanus KoymonaHbx [1AB

108 Kputnueckast KOHIEHTpaIUs MUIEIUIO00Pa30BaHMSL.

109 Moromee neiictBue KoutonaHeIx 1TAB.

110 [Ipumenenue [TAB

7.3.2. Kpurepuu u HOPpMBbI OLIEHKH

dopma nposeje-
HHSA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
5 sK3aMeH (1o TEKYIIUN PEUTUHT COCTABIIAET
COTIUYHOY
HAKOIUTEIbHOMY 80-100 GayoB
EUTHHT TEKYIIUH PEUTUHT COCTABIIAECT
P y) «XOPOIIO» YUUTH P
60-79 GamioB
«YIOBIIETBOPHTEIBHOY TEKYIIUN PEUTHUHT COCTABIIAECT
Y P 40-59 Ganos
HEYIOBIETBODHTELHOY TEKYIIUN PEUTUHT COCTABIIAECT
Y P 0-39 Gawios




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1.

Oobs3aTesibHAsE JIUTEpaTypa

Ne
n/n

ABTOpBI, COCTABUTEJIN

3arnaBue (3arojioBoK)

Tun (yueOHuK, yueOHOE
nocooue, y4eOHO-MeTO-
JIUYecKoe mocoomne,
NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBo B
HAy4YHOH 0n0-
Juoreke /
HaumenoBaHnue
9BC

I'pezynos B.11

dusnueckas Xxumus : yauedHoe nocoodue / B.
N. I'peizynos, U. P. Ky3ees, E. B. Ilosipkosa
[u np.]. - 3-e um3a., crep. - Mocksa :
OJIMHTA, 2019. - 251 c. - ISBN 978-5-
9765-1963-3.

YyebHoe mmocobdue

2019

9BC «Jlaaby»

I'ameena O.C.

dwusznyeckas ¥ KOJUIOUIHAS XUMUS | ydeOHOe
nocob6ue / O. C. 'ameesa. - 5-e usm., crep. -
Cankrt-Ilerepoypr : Jlans, 2020. - 328 c. -
ISBN 978-5-8114-4869-2.

VYy4ebHOEe mocodue

2020

9BC «JIa"b»

Csupunos B.B., CBupuaon
A.B.

®dusndeckas xumus : yaebHoe nocodue / B.
B. Cupunos, A. B. CBupunos. - Cankr-Ile-
TepOypr : Jlanp, 2016. - 600 c. - ISBN 978-5-
8114-2262-3.

VYy4ebHoOe mocodue

2016

9BC «JIa"b»

Kymbikos, P.M.

dwuszndeckas 1 KOJUTOUIHASI XUMUS | ydeOHOe
nocobue / P. M. Kymbikos, A. b. Uttues. -
Cankrt-Ilerepoypr : Jlans, 2019. - 236 c. -
ISBN 978-5-8114-3519-7.

VYy4ebHOe mocodue

2019

9BC «JIa"b»

IlomoBa, A.A.

dusnueckas XumMus : yuebHoe nocodue / A.
A. TlonoBa, T. b. ITonoBa. - Caunkr-Ilerep-
Oypr : Jlanp, 2015. - 496 c. - ISBN 978-5-
8114-1796-4.

YyebHoe mmocobdue

2015

9BC «Jlaaby»




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arnaBue (3arojioBoK)

Tun (yueOHuK, yueOHOE
nocooue, y4eOHO-MeTO-
JIUYecKoe mocoomne,
NMPaKTHKYM, JIP.)

I'ox n3nanusa

KoauuecTBo B
HAy4YHOH 0n0-
Juoreke /
HaumenoBaHnue
9BC

Axynosa FO.IL.

®usnueckas xumus. Teopus M 3amadu :
yaeOnoe nocobue / FO. Il. Akynona, C. T.
N3oroBa, O. B. IIpockypuna, 1. A. Yepen-
KOBa. - 2-¢ u31., ucnp. - Cankr-IletepOypr :
Jlans, 2020. - 228 c. - ISBN 978-5-8114-
5340-5.

YyebHoe mmocobdue

2020

9BC «Jlaaby»

Hurmarymmus, H.I'.

[IpakTuky™m 1o (U3NYECKON U KOJIOUIHOMN
xuMuH : yaeOnoe mocooue / H. I'. Hurmaryi-
muH, E. C. Tl'anueBa. - Cankrt-IlerepOypr :
Jlansb, 2018. - 116 c. - ISBN 978-5-8114-
2885-4.

YyebHoe mmocobdue

2018

9BC «Jlaaby»

I'enbdman, M. .

[IpakTukym 1o (PU3UYECKON XUMHUU : y4deO-
Hoe mocobue / M. U. I'enbdmaHn. - 2-e uz. -
Cankrt-Ilerepoypr : Jlans, 2004. - 256 c. -
ISBN 5-8114-0604-5.

VYy4ebHoOe mocodue

2018

9BC «JIa"b»

I'ameena, O.C.

COopHUK 33724 U YOPOKHEHUH 10 Gu3znye-
CKOH M KOJUTOMTHOM XUMUU : y4eOHOE IMOCO-
oue / O. C. I'ameeBa. - 5-¢ usm., crep. -
Canxkr-IlerepOypr : Jlanb, 2018. - 192 c. -
ISBN 978-5-8114-2453-5.

VYy4ebHOe mocodue

2018

9BC «JIa"b»

10

Ocraneunxo I'.H.

dusndeckass XUMHUS: JIa0OPaTOPHBINA TPAKTH-
kyM / coct. .M. Ocranenko, O.b. I'purops-
eBa, E.B. ['opoBas. — Toapsartu: TI'Y, 2012.
—224 c.

JlaGopaTopHblii TpaKTH-
KyM

2012

100 »x3. B JIabo-

paropuu dusu-

4ecKasi U KOJIJIO-
UAHAs] XUMUS




KoauuecTBo B
Tun (yueOHuK, yueOHOE N
HAy4HOI 0mn0-
Ne nocodoue, y4eOHO-MeTO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus Juoreke /
n/n JIUYecKoe mocoomne,
EpAKTHKYM, AD.) HaumenoBaHnue
p y b p' 3BC
11 | Ocranenxo I'.1. AncopOiusi TOBEPXHOCTHO-aKTUBHBIX —Be-

miecTB: JlabopaTopHBI MPaKTHKyM / COCT.
I''1. Ocranenko, O.b. I'puropsesa, K.C. Tu-
xomupoBa. — TonssitTi: TT'Y, 2012. — 112 c.

JlaGopaTopHbIii IpaKTH-
KyMm

2012

100 3x3. B JIabGo-
paropuun duzu-
yecKasi ¥ KOJLUIO-

HIHas1s XUMUA




8.3.

HET»

Ilepeyenb pecypcoB MHPOPMALMOHHO-TEJEKOMMYHUKAIMOHHON ceTH «HHTep-

- ByrtiiepoBckue coo0menusi. HayaHbiii aHT10-pyCCKOSI3bIYHBIN XUMHYECKUM KypHAI.
[TyGnukyeT cTaTby MO OCHOBHBIM pa3jiellaM XUMHH U CMEXHBIM AMcCUUIUIMHAM. JKypHan BXOIUT B
ITepeuenr BAK u cucremy PUHII. [l 3aperucTpupoBaHHbBIX MOJIb30BaTENEH caliTa JOCTYNEH MOJI-
HOTEKCTOBBIN apxuB ¢ 1999 rona: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMusi B HHTepecax yCcTOiYMBOro pa3sButusi. B xypHane myOIuKyrOTCsl OpUTH-
HaJIbHbIE HAYYHbIE COOOIIEHUS M 0030pbI 10 XUMHUU MPOLIECCOB, MPEACTABNISIONINX OCHOBY TPUHIIN-
IMAJIbHO HOBBIX TEXHOJIOTUH, CO3aBacMbIX B MHTEpECAX YCTOWUMBOIO Pa3BUTHS, I YCOBEPIICH-
CTBOBaHMS JCUCTBYIONINX, COXPAHEHUS MPUPOAHON CpeJlbl, SKOHOMHH PECYpPCOB, dHEprocoepexe-
Hus. Bxogut B [lepeuens BAK u cucremy PUHIIL. [loctynen nonHorekcroBelid apxus ¢ 2001 mo
2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peieH3upyeMblii )KypHall OTKPBITOTO J10-
cryna. Ctpana: Unnus. S3pik: anrnuiickuii. [1yOnuKkyeT pe3ynbTaThl HAyYHBIX HCCIEIOBAaHUN B 00-
JacTu o0Iie XuMHUU, OMOXHUMUH, CIIEKTPOCKOINHU, XUMHUH OKpYKaroliel cpefpl. JlocTyneH moaHo-
TeKcToBbIN apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust
Ne HaumeHoBaHue KosauyvecTBo am- PexBu3uMTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n 11(0) LHEeH3Hu I JAeHCTBHS)
1 | Windows 1398 (Hdorosop Ne 690 ot 19.05.2015r., cpok neii-
CTBUS - OECCPOYHO);
2 | Office Standard 1398 (Hdorosop Ne 690 ot 19.05.2015r., cpok neii-
ctBus - Oeccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok AeHCTBUS - OECCPOUHO)

8.5.

00pa3oBaTeILHOIO MPoIecca Mo JUCUUILIHHE (MOTYJIIO0)

Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOXO0AMMO¥i 1JIs1 OCYIIEeCTBJICHH S

HaumenoBanue o00pyno-

MIPOBEICHUS 3aHATHH JICKIIH-

JBYXMECTHBIE (MOHO-

cKag o0JjacTh, T.

OHHOro THma. YuyeOHas | 6y0Kkm), cToin npenoja- | TombsaTTH, yi. be-
ayIUTOPHS JIJIsl TIPOBEJICHUS | BaTSIBCKUN, CTYN pe- | JIopycckas 160,
3aHATHHI CEMHUHApPCKOI0 | MOAABaTEIbCKU, no3uiusgs no TII
TUMa. Yd4eOHas ayauTopus | T0CKa ayautopHas | Nel9, 2 stax

JUIsL KypCOBOT'O IIPOEKTHUPO- | (MenoBas). (A-215)

BaHMs (BBIMTOJTHEHUS KYpCO-
BBIX paboT). YuebHas aynu-
TOpHS I8 TIPOBEICHHS
TPYIIOBBIX U WHAWBUIYAIb-
HBIX KOHCYJbTalui. Yu4eo-

o [l
BAHHBIX Y4eOHBIX KaOMHe- DaKkTHYECKUI = 2 E
TOB, JlaGopaTopuii, Ma- ajzipec y4eGHbIX ) = =
No ’ paTopuu, IlepeyeHnb 0OCHOBHOIO Apecy = g T
CTePCKHUX M IpP. 00beKTOB Ka0MHETOB, Ja- s = ©
n/n odopynoBaHus . = = 5
AJI NPOBeAeHUs MPAKTH- Oopartopuii, Ma- S = 8
S
YecKHX M J1a00paTOPHBIX CTEPCKHX U Jp. = Z 2
3aHATHH
1 | Yuebnas aymuropusi g | Cronel yuenuueckue | 445020, Camap- | 62,30 | 44



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

HaumenoBanue o00pyno-

BAHHBIX Y4eOHBIX KaOMHe- DaKkTHYECKUI = 2 E
e TOB, JJadoparopuii, Ma- Mepeuens ocHOBHOTO aapec yueOHbIX é %E
CTePCKHUX M IpP. 00beKTOB Ka0MHETOB, Ja- s = ©
n/n 0Gopya0oBaHUSs . g = 5
AJIsl IPOBeeHUs MPAKTH- dopaTopuii, ma- S = 8
YeCKHUX U JI1a00pPaTOPHBIX CTePCKHUX M Jp. = § 2
3aHATHH
Has ayJIUTOpHUsl JJi1 MpOBe-
JICHUSI 3aHATHI TEKYILEro
KOHTPOJII U TMPOMEXKYTOU-
HOMU aTTEeCTallUH.
2 | Jlaboparopusi «®uznyeckas | BeITsokHOM mkad; | 445020, Camap- | 85,80 | 24
U KOJIJIOUTHAS] XUMUSD» Moiiku.; CTojdbl MHUCh- | CKasg 00nacTh, T.
MeHHbIe.; TaOypetsl; | TonbsaTTH, yi. be-
Cronsl mabopatopHsie; | Jopycckas 160,
cron JnaboparopHsiii | mo3unus mo TII
OCTPOBHOM; TymbOa; | NelO, 3 satax
CTOJI 11 BecOB ; jocka | (A-318)
ayTuTOpHas ; TOTEH-
LIUOCTaT 11-5827M,;
TEpMOCTAT  BOASHOM
UTU-4 ; camomnmuceln
TJIAHILIETHBIN; cy-
IIVTBHBIHA mkadg
WS31; tepmocrar Bo-
JISHOW ; BaKyyMHBIN
Hacoc &/18x; BecHl
anekTpoHHBIe Mettler
Tolledo.;  BeIpsIME-
tens B-24 ; naGopa-
TOPHBIN pEryJsiTop
HaNpsHKEHUs Okc-
nept001; 3JIEKTPO-
mmTka Hesal 10 ; mar-
HUTHBIE MEIIAIKH C
nonorpesom 1196110 ;
KOJIOPUMETP ; XUMHUYE-
CKas 1ocyza.
3 | KomnbroTepHbIi kinacc. | Cronsl  yueHuueckue, | 445020 Camap- | 50,7 19
YyeOHass ayauTopusi IS | CTON TMperojaBaTellb- | CKas 001acTh, T.
MPOBEJICHUS 3aHATUN JIEKIU- | CKUH, CTYJbsl ydeHuue- | TonpsaTTH, yiu. be-
OHHOro  THma. Y4yeOHas | CKHe, JOCKa ayauTop- | Jopycckas, 16-B,
aynuTopus sl mpoBeneHus | Has (MapkepHas), [IK. | mosumus mo TII
3aHATUN CEMUHAPCKOT0 Noe 9, 8 »nrax
TUMa. Yd4eOHas ayauTopus (VJIK-812)

JUTSI TIPOBEICHUs T1abopatop-
HBIX pabor. YueOHas aynu-
TOpUS 17151 KYpPCOBOTO TIPOEK-
TUPOBaHHS  (BBITIOJIHEHUS
KYpCOBBIX paboT). YueOHas
AyIUTOPHUS TSI TIPOBEICHUS




HaumenoBanue o00pyno-

o (]
BAHHBIX Y4eOHBIX KaOMHe- DaKkTHYECKUI = 2 E
TOB, JlaGopaTopuii, Ma- azipec y4eGHbIX ) = =
No ’ paTopH, IlepeyeHb OCHOBHOIO Apecy = S F
CTePCKHUX M IpP. 00beKTOB Ka0MHETOB, Ja- s = ©
n/n 0Gopya0oBaHUSs . g =
AJI NPOBeeHUs MPAKTH- Oopartopuii, Ma- S = 8
S
YeCKHX M J1a00paTOpHBIX CTePCKHUX M Jp. = Z 2
3aHATHH
TPYNIOBBIX U UHIUBUAYaIb-
HBIX KOHCYJIbTAui YueOHas
ayIUTOpHUS JUISI TIPOBEICHUS
3aHATHM  TEKYIIEro KOH-
TPOJI ¥ IPOMEKYTOUYHOU aT-
TECTalUH.
4 | Komnsrotepnsiil kinacc. Ilo- | Ctonsl yuennueckue, | 445020 Camap- 84,8 | 16

MEIIeHWe MJig CaMOCTOs-
TeNbHOU paboThl. YdeOHas
ayIuTOpUs JUJIsl TIPOBENICHUS
3aHATHI CEMHUHAPCKOro
TUMa. Yd4eOHas ayauTopus
JUIsL KYpCOBOT'O TMPOEKTUPO-
BaHUs (BBIOJIHEHUS KYpCO-
BBIX paboT). YuebHas aynu-
TOpUs 17 [POBENEHUs
TPYIIOBBIX U WHAUBUIYAIb-
HBIX KOHCYJbTalluh. Yu4eo-
Hasl ayJAUTOpHs IS TIPOBeE-
JICHUSI 3aHATHH TEKYILEro
KOHTPOJII U TMPOMEXKYTOU-
HOMU aTTEeCTallUH.

CTYJIbSI YYCHUYECKHE,
I1K ¢ BBEIXOIOM B CETH
HNutepner

cKag 00J1acTh,

r. TonbsTTH, yII.
benopycckas, 14,
no3uius mo TTI
No 48,4 srax, (I'-
401)
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