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1. Annorauuq

,{ucquulutta <Onguqecra, xI{MI,Ir)) rBJrrerc, fiBJrrerc.rr 6asosoft qacrbro xr.rMr.rqecKr,rx Ar,rcqu[Jrr.rH,
neo6xoguruoit Als coBpeMeHHofi reoperu.recxoft rroAroroBKr,r ri flparTl,Iqecrofi AetreJrrHocrl,I
cfleql,Iafiucroe 6uoi\deALIqI,IHcKoro npoifum. ,flucqunlaua HerocpeAcrBeHHo cBfl3aHa c
.qucqu[JIIaHaMII ecrecrBeHHoHayqHoro u MareMarl,IqecKoro Ur,rKJra (uateuarura, ifusura,
6nolorzr). Bce oHla IIoJIL3)ilorcs Sueuro-xzurrecKr,rMr, 3aKoHoMepHocrsMr,r u tpusuro-
x[IMI,IqecKr,IMI,I Mero,qaMu AJU perueuur o6qzx u KoHKperrrrrx 3aAaq.
flpeuogananlre Kypca "@u3l,I.IecKar.wruufl" rrpeAycMorpeno s o6rElde 126 qacos, u3 HHx 36 qacos
JreKrluu, 54'racos - la6opalopnrre pa6orn rt 36 qacos - ilpaKTr{qecKr,re 3aHf,rr,rf,.

2. TDe6onanus K r.rcxotrnrrM vDoeHqM gHan[fi r,r vMeuuft cryneHros

,{o obBoeHI,L AI,IcqulJIIaHBI <<Ousfi.recKas xrrMr,r.D) AoJrxHbr 6rns r,r3) reHbr cJreAyroqfie
AI,IcqrI[JIIrHrr: <dvlareuarrKa)), {<@usraro>, <O6qas r,r HeoprarruqecKils xHMI{r), <Anamarnqecras
XHMHfl).

3. Yqe6Haq rrporoaMMa

3.1 IIeflr u ga.[a.ru ruculrnflHHrr

I{ent o ceo eaun ducqunn uruu

Cnoco6ctsosatr tfopuuporanuro y cryAeHroB ecrecrBenHoHayrHoro MrrpoBo$peHr,rfi,
noHilMarIHIo ocHoBlrrlx 3aKoHoMepHocreft pffirl,IrrHrrx Susuro-xuir,tuqecKr.rx, 6uolornqecKlrx ra

I'IHBIX ,BJIeHI,lft upupogbl I,I TexHoJloruqecKr.rx [poqeccoB. OsraAeurae o6yraloqurr,rucr {u:uro-
xuMI,IqecKI{x ocHoB llporHo3l,rpoBanlafl, pa:pa6orru, KoHTpoJr.[, orrrlrMu3aquu pmnr,rrlHLrx
TexHoJrorurqecKux upoqeccoB.

3aAaqu AHcrluflJrrrH br:

K oc[IoBHBIM 3aAaqaM AaHHoro K)pca orHocr{Tc, o3HaKoMJreHHe cryAeHToB c ocHoBaMI,I

1pu:uuecrofi XI,IMI,II{, npuo6pererrae cryAeHTaM[r xounerenqzfi ro cJre,qyroqr,rM ocHoBHbrM
pa3AeJIaM coBpeMeHuofi t[usuxo-xl4MllqecKofi nayru - ocHoBbr xr.rMr.rqecKofi repuo4zHaMlrKlr,
xI,IMI,IqecKofi runeruru, yqe:F^ufr. o pacrBopa& yreHr.rs o xuMraqecKoM paBHoBecrn, Snsuroxr,rMr{pr
Al,IcnepcHrrx crlcreM, ocHoBLr crarl,Icrr{qecrofi repuoAl{HaMrrKl,I.

2. Mecro AIrcqIrnJrIrHbI B crpyrcType ocHonuoft o6pa3oBareJrbnoft nporpaMMbr Bbrcrlero
nporpeccuoHaJrbHoro o6pa:onanun

,fiucqunwilra <<(Dasu.IecKa, XI,IMLITD IlpeAcraBJrrer r[yn4arraermalrurrft Kypc B crpyKrype
o6pasonarclrnofi rrpo rpaMMbI rro M eAr{rlt4 Hcraq 6uoxu Mkrar 14 6uorexuolornu.

3. KouueteHIILIu odyuaroqerocn, QopMr.rpyeMbre B peyJrbrare ocBoeHrrfl .qr.rcqurrJrrrrrbr
/MoAyrq.

3.2 TDe6onan[q rc yDosHro ocsoeHuq co.[epxarrrlg rucuunrrlHrr
B pesynrmre ocBoeHr,rr,qucquflmrHbr cryAeHT:r'@

1. qenu v 3a1aqv t[uoruecrofi xaMr.ru; rryrla u cnoco6u ux peruenr{r;
2. ocuosnrte gaKoHEI <[usuru v ruMvru, Susulco-xrauuqecKile .f,BJreHH, H 3arouoMepHocrrr,

ricrto Jrb3yeMrre n Sz:n.l ecrofi xttuuu;
3. ocHoBHbre pa3AeJrbr Qrasruecrofi xtruuu1,



4. ocHoBHbIe 3aKoHoMepHocrI,I flporeKalnfl. xr.rMr.rqecKr,rx trpoqeccoB r,r xapaKTepr,rcrr.rKr.r
paBHoBecHoro co cTorHr,Itr;

5. Harlalra repMoAIrHaMlanrt14 ocHoBHBIe )paBHeHr,r, xlrMrirrecKofi repuo4ulraMr,rKlr;
6, MoroAbI TepMoAI,IHaM[rIecKoro oriltcal:afl MMtrrrecKrlx Lr Qasonrx paBHgBecufi B

MHOTOKOMIIOHEHTHBIX CPICTEMIX;

7. repMoAI,IHaMuKy pacrBopoB oJIeKTpoJrr{ToB r,r gneKTpoxuMr4qecKr,rx cplcreM;
8. . ypaBHeHr.r, (popiraanrnofi xraseruxu r.r Kr.rHerrrKu cJroxHBrx pearqufi;
9. ocHoBHbre reopuu lrcarurv3a;
10. o6 ourosonoJlararculux npeAcraBJre:rttflx u 3aKoHoMepHocrrx Konnou,(Hofi xnuau rarc

HayKr,r o [oBepxHocTHLrX rBJreHr.r.[x r,r Ar{cnepcHbrx crrcTeMax;
1 I . ourosH crarrrcrr.rqecroft repuoAuHaMuxlr ;
12. ocnosHrte JlplTeparypHrle I,IcrotrHkrKu14 clpaBorrHyro nr4Teparypy uo $zsrrecrofi xurr,1,ll.r.

y' Eo.nxen v*rerr

I caMocrorremno pa6otarr c yre6nofi u cupasouuoft rmrcpa'r1pofi no Qneuuecrofi xrauuu;
2. nonrsosarbc-tr ocHoBHbIMI,I nprleMaMlr r,r MeroraMr,r r[nrr.lro-xurrawecKr{x nsrrrepenuft;
3. pacc'turuBarb repMoAI,IHalMI,IqecKue $ynxquu cocrof,Hl,rs cprcreMbr, TelJroBbre st[$ercmr

xLIMr{rIecKr.Ix flpoqeccoB,
4, oflpeAeJrffTr HanpaBJreHHocrb npoqecca B 3a,qaHHrrx HaqarrbHbrx ycJroBr{rx;

l. [porHo3upoBarb BJII,ITHIIe pasnl,IqHrrx SarropoB Ha paBHoBecr{e B xr.rMr{rrecKr,rx peaKrlr,rrx;
6. cocraBllsrb KIaHerI,IqecKLIe )paBueur.rx n gu$abepenquansnofi pr uHTerpiurnofi $oprr,1e g1tln

npocrbx pearqufi;
7. " o6pa5arblBarb, aHaJIlI3LIpoBam u o6o6qarb peyJrETamr Queuro-xuMr,rqecKux na6mogenufi

r.r r{3Mep eH}rfi , rpa{uuecKr{ [peAcraBJurrb r{x;
8. npuiraeurrb rronyreHHble 3HaHI,Is B HayrHo-t4ccneAoBarelrcroft AerreJrBHocrI,I.

IOJI,KEH BJIA]IETI,

MeroAaMI'I ctaructrqecrofi o6pa6orxu sKclepr.rMeHTaJrbHrrx pe3ynbraron $usuro-
XI,IMI,IqeCKI{X UCCne4Onanuft ;
HaBLIKaMLI l,IHTep[peraquv pacc,rnraHHrrx snaqenrafi TepMoAilHaMrrrrecKr,rx Oyrxqzft c
IIeJIbIO IIpOrHO3I,IpOBAHils. BO3MOXHOCTI4 OCyrqecrBJreHr,r{ r,I HanpaBJreHHr llpoTeKa]flIl1,fl,
xr,rMr{qecKr,rx flpoqeccoB;
HaBbrKaMr,r BblrrHcreHr,r.,r relJroBbrx s$$exror xr.rMlrqecKHx pearquft
TeMneparype B ycnoBr,rflx rrocroflHcrBa AaBJreHr{A vlrur o6reua;
HaBEIKaMI,I BbIqI,ICJIeHpI.'I KOHCTaHT paBHOBeCI,rS XI,IMI,IqeCKpIX pearqufi
reMreparype;

5. MeroAaMr..r pacrrera cropocrefi xrrMltqecKofi peaxquft;
6' 

, 
uerogauu BLITIoJIHeHI{I ueo6xolr.rMblx $usr.mo-xnlruqecKnx pacr{eroB n $usuvecrcoft
xplMplpr,3Kc[epI4MeHTOB C rIpHMeHeHHeM COOTBerCTByrOrrlHx MeroALtK, cpeAcrB asuepeuufi
u la6oparopHoro o6opy4oeauu.r.

/ norrten nepronct:DuDoears cnoco6Hocrr H rorosHocrs rc cal{ocroqrerrHofi pa6ore.

nDartn'recnne gaHqrlrfi. ra6oDarongrre Da6otrr) u tlx rDyno6l,rrcocts s axanel,r[.recnr,rx
qACAX II KDENHTAX:

Bcero KorHqecrgo qacoB no
3

L
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J.

4.

rpu sa4auuofi

rtpu gaAauuoft



1. O6rqaq rpyAoeMKocrb [3yrreHufl
no ceMecTpaM , B T. q.:

1 .1 . AyanropHbre 3arurrr.rs, B T. ir.:

1 .1.2. llpaxruqecKue 3aHf,rrrfl, B r. q.

1.1.2.3. Certu

LL4. Apyrze nuABr ayAuroplrsrx garurufi

l. Oopua reKylrlero Kolrrponrr: Ycrnrril onpoc
Ha ceMr4Hape rr TecTr4poBasze \rlreHrafi

2. Oopua [poMexyroquoro xourporx: 2
III,ICbMeHI{LIX KOHTpOJIbHbX IIO TeMaM

[PaKTuqecKHe 3aHflTuii. ra6oDaroDHsIe Da6otr,r) H Hx rpvnodMlrocru e axaneNrr.Iqecrcr.rx
qACAX II KDEAIITAX:

Parge.uu r{ TeMbr

AIICqIIUJIIIHbI
Bcero
qacoB

JIexquu,
rIacoB

flparr.
3aHgTuq,
aK. qacoB

Cervrr.trra-

pLr, qacoB
Jla6op,
qacoB

.[pyr[e nr4grr
sauaru[,

qacoB
1 2 3 4 5 6 7

BnegeHue 1 I
PagAen 1. Ocnosrr xravru.recxofi
TepMoAr.rHaMuKrr

Tetta 1. Oqrosurte flolurru, xr.ruuqecrofi
TepMoAr{HaMrrKr.r. 7 I 2 4

Terua 2. Ilepurfi 3aKoH TepMoAr.rHaMHKr.r. T4 4 , 8
IgUa 3. Bropofi 3aKoH TepMoAr.rH€rMrrKrr. 6 , ) )
Teua 4, Tpenrfi garou repMoArrHaMr,rKr.r. 3 1 2
Tenaa 5, Tepnaogltnanaruecrrre noreHrlr,rallEr.
Sueprur femurolsqa. 3nepr[s la66ca. 3 1 a

Terr,ra 6. Tepuoguuauura Sasorrrx
paruorecuft. 12 2 2 8

Telra 7. Teplroguuauuxa xuMrrqecKoto
paBHoBecur. t2 2 2 8

Ter,ra 8. Tepuoguuauuxa pacrBopoB
He3JIeKTpOJIIZTOB ,

9 3 2 4

Ilepnrrft npoMerrcvrorrnrrfi roHrnonr
ParAe.l 2. Snerrpoxnuun
Teua 9. Teplrogmralruxa pacrBopoB
sneKTponr.rToB, 7 1 2 4

Teua 10. 3nexrponpono,uHocrb pacrBopoB
3neKTponrzToB. 5 1 2 1

Teua I l. Xm,ruqecrue llcroqHr,rKr,r roKa. 5 1 2 2
PasAer 3. Ocnosrr xuur.r.recxofi KIrHerrrKIr
Tel,ra 12. OorosHrte noHrru{ xalraqecxoii
KI4HETI,IKH. 6 ) 2 2

Terrta 13. Kunsrura flpocrrrx pearuufi. t2 ) 2 8
Teua 14. Kr.treraxa cJroxnbrx peaxuuft. 4 ,,

2

_3_
ceM ceM ceM ceM. ceM aa".

I 3 4 5 6 7 10 11
216 216

126 126
1.1.1. Jlerqru 36 36

36 36
.I.2. 1 O6cyNreHrre rlDrdrJratrHBrx rrnoerron t6 16

l. 1 .2. 2. KoHrpolrurre Da6orrr 4 4

l6 t6
1 1.3. Jla6oparopHbre pa6oru 54 54

I .2, CauocrosreJrrHa;r pa6ora 54 54

3. {Dofrwa rrroroBoro KoHTpoJUr: 3K3aMell

4



Teua 15. Kararug. 4 2 2
PasAe,n 4. nucnepcnrre cucreMbr
Teua 16. Crpyxrypa AracaepcHLrx crrcreM. 1 1

Teua 17. Tepnro,qunanaaKa [oBepxHocrHbrx
CBNCHI,Iii.

6 1 1 1

Teua 18. Molexyupuue MexaHlr3Mbr
agcop6quu. 3 1 2

PasAen 4. Crarucrr.rqecxaq
TepMoAHHaMrrKa

Teua I 9. Pacnpe.qeJreHue Eolrr{ruaxa 6 4 )
Bropoii npoMerr(yrorrHrrii rcoHrp o.nr
IITOTO 126 36 36 54

12.6.

KOHTDOJIEii

Bec $oprrarr
TeK).rqero

KOHTpOJTfl B

pesyJrbrr4pyoueri
orIeHKe TeKyrqero

KOHTpOnfl

Bec $opnru
IIpoMexyToqHoro

KOHl"pOnfl B

HTOTOBOfi OrIeHKe

npoMexyToqHoro
KOHTpOJTfl

Bec uroronrx
oueHoK

npoMexyrorlHbrx
rompolefi n

pesylrrupyroulefi
oueHKe

IIpoMex],TorrHoto
KOHTpOJIfl

Bec oqeurz
noceulaeMocTpI,

perynrrrpyroqefi
OIIEHKI4

rrpoMex),r.
rourporefi u
OIIEHKI{ I4TOT.

KOHTpOJT.S B

p*ylrrrpyoqerl
OIIEHKC I4TOIOBOTO

KOHTDOJ]f,
Bug y.re6uofi
pa6orfi/ronrporq

Ml1 M2 M3 M1 M2 M3

Korrrponrnax Da6ora 0.5 0.5

Tecr
Kypcosas pa6ora

Jla6oparopsrre pa6or6r 0.5 0.5

llucstrtemIl,re Aor\,rarrlHIre
3aAAHVs.

Scce (perlr ep arrrBHoro
rr,ma)

Ycruufi onpoc
(cenausapc.)

0.5 0.5

PeSepar

Bec peylrrupyrouefi
oIIeHKH TeKyrrlero
KOHTpOnf, B rrToroBbrx
OIICHKAX

IIpoMexyrorrHbx
xonrponefr

0.5 0.5

Bec rirorosofi oqeuxu 1-
ro npoMexyrotrHoro
KOHrpOn{ B

pe3 yJr6rr4pyro uleii oqesx e

npoMexyroarHbrx
xourponeri
Bec urorosofi ouenru 2- 0.5

I Yqe6Hufi Mo,rym



ro IIpoMexyroqHofo
KOHTpOJTfl B

pe3ynErr4pyroqefi oqeHKe

IIpoMexyror{Hbx
KOHrpOnefi

Bec uroroeoii ouenxu 3-
ro npoMexyrolrHofo
KOHTpOJITI B

pe3ynbrr.rpyrorqefi oqeHxe
[poMexyrorrHbrx
xoHrponefi r.4.

0.5

Bec peaymrupyoqeft
oIIeHKr{ np oM exyrorlHbrx
ronrponefi n
peyrrbrr.,rpyrouleft oqesxe
IIITOTOBOIO KOHTDOJItr

0.5

SrsaMeg/saqer
(oqeuna rrroroBoro
KOHTPOJIfl)

0.5

I=
1

I=r =1 I=1 I=r I=1 I=r I=1

4.2 ConeDxanue nucur.rn.nunsr

BBEAEHI4E

flpeAuet,3a.(aqu I,I MeroAbI Sueuuecrofi xvtMvtv, ee 3HaqeHI,Ie AJrfl ecrecrBeHHrlx HayK.

PasAer 1. OCHOBbI XI,IMI{TIECKOfr TEPMOTIHAMI4KI4

Teua l. OurosHrre noHflTIrfl xllMurrecnofi repuoglluaMr.rnrr. Cncreuu: r,r3oJtrrpoBaHHBre,

3aKpEITbIe I,I orKpblTble. CocroqHlle cucTeMu. @yurqra, cocTof,Hr,rs. Ipoqeccu: uso6apnue,
u3oTepMHqecKlle, u3oxopHble LI ayua6artuecrue. Hynesofi garoH TepMoAr.rHaMr.rKH. Ypanueuue
cocrorHl,I.u LIAeaJIBHoro rasa. 3aroH,{alrtona. Peaarurre rzl3br, )ipaBHenue Bau-,qep-Baalrca.

Terua 2. Ilepaufi 3aKoH TepMoArruaMrrrcr{. Bnyrpennrs oHepru, cr{creMbr. Pa6ora. Teulora.
MareuarnqecKoe BrIpoKeHLIe 1-ro saqara. 3uramnus. Teuloeurocrr, rr4florepMu{.I,IsoxopHar u
uso6apnat relJlorbl npoqecca H cooruorrreHr,re MexAy HIrMr{. Pa6orrt pacuupeHrl.f, uAeaJrbHoro
ra3a. .TepMoxLIM[It, 3aKoH fecca. TepiuoxrauusecKr.re ypaBHeHr{r. Craugapmrre re[Jrorbr
o6pasonanuf, I{ cropaHl,I.s BelrtrecrB. Pac.rer craHAaprHofi renlotrr xr,rMl4rrecKr{x peaKIILIfi no
craHAaprHbIM Te[JIoraM o6pasonauux u cropaHr,rs BeUecrB. Tenloru neittpw[/izaqnu,
pacrBopeHllff, H,IAparaIIuu. 3anucunaocrr rellJrorbr [poqecca or reMfleparypbr, ypaBHeHr.re
Kupxrot[a.

Tervra 3. Bropofi 3aKoH TepMoALIHaMHKrr. O6parniraue u neo6paruMrre B repMoAr.rHaMrrrrecKoM
cMbIcJIe flpoqeccBl. Snrpomar - Syr*qro, cocro.f,Hlrfl cr.rcreMbr. Bropoft 3aKoH TepMoAHHaMr,rKr.r.
TepuogunaurlecKaff $oprraylzponxa Broporo 3aKoHa repMoAr.rnaMlrKr,r. [ursr Kapuo.
Ctatuctu.IecKl,Ift xapaKrep BToporo Harrala repMoAr,rHaMr,rKr4. Srnponur v ee cBr3b c
TepMollrHaMIaqecrofi Bepo,lrIlocrblo cocro.flHr.r, cprcreMbr. (Dopuyla Bonsquasa. Hsr\,reHeHue
gHTpoiluu B I,I3ortrrpoBaHHblx cprcreMax. ZsN{eHenrae 3HTpouutl B pturraqubrx flpoqeccax.

Teua 4. Tperufi 3aKoH TepMoAIrHaMr.rKrr. A6comornas 3uTpomrr. Crau4aprraf, sHTpotrlar.
flpuueneuue 3aKoHoB TepMoAr,rHaMr,rKI,r B 6raororu.recKr,Ix cucreMax.



Teua 5. TepuognnaMlrqecrrre rroreHrlrraJru. Sueprus leJrEi\,rromqa. Sneprur fu66ca; crrsr
uexAY HI,IMI,I. IIsI\,IeHeHHe 3Hepruu femuronrqa rn oHepruu Tu66ca B caMonpor{3BoJrEHbrx
flpoqecczrx. Xurrluqecxufi norenqnal.

Tervra 6. Tepuoquuaur.rrca Saronux panuonecufi
lotuoreHHas LI rereporeHHaff cl,rcreMu. @asa. Cocraerflrorqlre Berqecrsa. KoN,rnoHeHTbr. OasosHe
[peBpaIIIeHI,It u paBHoBecu.rl: ucnapeul,Ie, cy6mruaqur, [JIaBJreHI,Ie, r43MeHeHr,re aJlnorpongofi
uoAraQuraqur. rlnclo KoMroHeHroB r,r rrlrcJro creuesefi cso6orn. flpannno Sas iu66ca.
flporuosltpoBaHlae Sasonrx [epexoAoB flpu rn3MeHeHr4r4 yclonufi. .(uarpauurr cocro.flHr.r,
oAHoKoM[oHeIIrHEIx cucreM, )paBHeHI,Ie KnanefipoHa-Klaysuyca. Oasoerre .q[ar.paMMbr BoAbr pr

yrJleKl,Icnoro ra3a. OasosHe paBHoBecu, B AByxKoMnoHeHTHbrx cr{creMax. Tuuu Ar,rarpaMM
"cocraB - AaBJIeHVe napa", "cocraB - TeMneparypa Ku[eHr.rs". Aseorponu. flepnrrfi u rropoft
3aKoHbr Kononalona-Iu66ca.

Terua 7. Teprro gun aMr.r Ka xr.rM rrq ecmo ro paBH o Becuq
Teprr,to"gunarr,tl{qecKue ycnoBI,L AocrIrxeHI,L u cocrorul,r, xuMurrecKoro paBuoBecl{t. Konctanra
xI,IMI{qecKoro paBHoBecufl, u cnoco6rr ee BBIpDT(eHug,. 3asucr,rMocr6 KoHcraHTbI paBHoBec[r, or
TeM[eparypH. Pacqer KoHcraHTbI xI,IMI4qecKoro paBHoBecrry c floMorrlblo ra6nurl
Tep MoAr,rHaMI,Iq ecKr{x B eJII{q prH.

Tervr a 8. TepnaogunaMu Ka pa crB opoB HesJr eKTp oJrr.rro B

Pacr:ropu. I,IgeanrusIe LI HeI,IAeaJrbHbre pacrBoprr. ,{aueuue r,apa pacrBopr{TeJrfl HaA pacrBopoB.
3aron Payw.3aron fenpu. KorrurratzsHrre csoficroa pas6aueHHbrx pacrBopoB: orrrocr,rreJrrHoe
[oHI,IXeHI{e AaBJIeHI,I.f, [apa, IIOHr,rxeHr4e TeMrrepaTypbl 3aMep3aHl,If, pacTBopvrTeilfl., IIoBbIIIIeHI,Ie
TeMrleparypbl KlIleHI,Is pacrBopl,ITeJrr, ocMorr,rqecKoe AaBJreHVe. KpuocronuqecKa.f, u
s6ynuocronwlecKa.f, KoHcraHTbI r,r ux cB.,I3b c renlotofi KuneHHt I4 [JIaBJreHrrf, pacrBopl,ITeJrfl.
Ocuorrqecrue csoficrBa pacrBopoB oneKTpoJrrrroB. I,Igorouuqecxufi rostf$r.rqnem.
Kplaorraerpuuecrufi, e6yruouetprqecrufi pr ocMoMerpuuecrufi MeroAbr orrpeAeJreHuf, MoJrrpubrx
Macc, I{3oroHr,rqecKoro ros$tf uquenra.

Tena 9. TepuogunaMr.rna pacrBopoB 3JrercTpoJrrrroB
Teopup pacrBopoB cuJILHBIx eAeKrpoJulron ,{e6ar u Xrorccerg. flonsrue o6 nounoil arnaocQepe.
Axrusuocrb LIoHoB LI ee cB.f,36 c KoHrIeHTp aqueil Kostf t[raqraeHT aKTrnBHocrr{ rn 3aBr,rcrrMocrb ero
BeTLIqLIHbI ot o6Iqeft KoHIIeHTpaquI,I oileKTpoJil4roB B pacrBope. LlolH]f.as cr,rJra pacrBopa. flparulo
uonnoft oI,IJIrI. 3asucuiuoctr roet[([uqlaeHTa aKruBHocrr{ or uonsofi craJrbr pacrBopa.

Pasqer 2. SJIEKTPOXI{MLIfl

Teua 10. S.uercrponpoBoAHocrb pacrBopoB oJreKTpoJrrrroB. YAenrHa.s il MoJrrpHaf,
oneKTpo[poBoAuocrb; I{x I,I3MeHeHI,re c pa3BeAeHrreM pacrBopa. Mompuax sneKTponpoBoAHocrb
npu 6ecxoneqHoM pa3BeAeHI,Iu. 3arosu Kornpayura. 3lerrponpoBoAHocrb HeBoAHLrx pacrBopoB.
Cropocm ABLrxeHLI.f, I,I [oABuxHocrb LroHoB. flogruxuocrb r.,r nrAparaqur (comuaraqua) r{oHoB.

Teua 11. 9lercrpognrre [oreHlllraJrbr. Mexanusu Bo3HI,rKHoBeHlrfl. YpanueHue Hepucra.
Slertpoxraun.recrufi [oreHrlr,rirJr. Crangaprurre gJreKTpo.qHrre rroreHrII,IaJrEr. Knaccu$HKaIII,If,
3JreKrpoAoB. CtanAaprnufi nogopo,Utufi oJreKrpo.q. llsuepenue 3neKrpoAHLrx [oreHrlrraJroB.
KouqenrpaquoHlrble rarIbBaHI,IqecKI,Ie gneMentrt. XuNa[.recKrre racroqHl{Kl{ ToKa.

PasAea 3. OCHOBbI XI4MIITIECKOfi KI,IHETIIKI,I

Teva,l2.Ilpeguer LI MeroAbI xlrMrrqecxofi rcr.rneruru. OurosHrre rronqrl,rq. Pearquu flpocrrre
(ognocragnftlrrre) rt cJIoxHEIe (unorocragzfiuue), roMoreHHEre r.r rereporeuHEre. Crcopocru
roMoreHHblx xt4MlaqecKux pearqufi I,r MeroArr ee r,rcMepeHus,.3asucuMocr6 cropocrr{ peaKrlr,rfl or



pa3mrqHbx tparropon. 3aron gefictuyoulrlx Macc IJrfl cKopocrr4 peaKrluu. Molexylrpuocrb r,r

[oprAoK peaKrlr{E.

Tema 13. Ypannenun KIIHeTIIKII Heo6parlrMbrx poaKrlr{fr HyJroBoro, uepBoro, BToporc ltop[AKa.
flepIao4 [oJlyflpeBpaqeHuq. MeroAbr onpeAeJreHprfl flopffAKa peaKur4r{. 3asuculrocrb cropocrr.r
peaxul,Iu or reMneparyprt. Teopn, aKTVBHbrx croJrKHoBeHrafi. 3Heprufl aKTuBarltl,r. Cssgr MexAy
cKopocrblo peaKIILIH u eneprnefi aKTI{BarIHr{. OnpegeleHr.re gHepnru aKTr{Baur.ru. 3leuenrsr
Teopr,rH aKTr,rBI,IpoBaHHOrO KOMnJIeKCa.

Teua'l4. Kuneruxa cJIoxHbIx pearqufi: o6parrurre peaKrluu, [apaJrJreJrrHbre peaKrlr4t4,
locJIeAoBareJIbHbIe peaKrII,Iu. flperpaqeuur JreKapcrBeHHoro BerrlecTBa B opraHr,r3Me KaK
coBoKy[HocTb [ocJIeAoBareJIbHbx [poqeccoB; KoHcraHTa BcacbrBaHr,rq u KoHcTaHTa SJIr,IMr,rHarIil[.

Telra 15. Kara.[us. floloxuterurufi u orpuqarcmurrfi Karam,r3. fouoresuufi KaraJrr,r3.
Mexanrasld gefictnur Karilrll,Baropa. Suepnax aKTHBarIHr,r Karalrurr,rqecKr.Tx peaxqnft.
@epueurarusHrrft raranus. Yparnenue Muxasmaca-Menreu. Toprr,roxeHr,re xr,rMfiqecrux pearcuufi.
Mexauugrvr .qeft crsllr nuru6uropon.

PasAer 3. ru,ICIEPCHbIE CLICTEMbI

Tervra 16. Crpyrcrypa Arrc[epcnblx crrcreM. [ucnepurar Sasa,4racnepcuoHHarr cpeAa. Creueuu
AzcflepcHoctu. Klaccntpv](ra\ufl. AucnepcHbrx cprcreM] IIo arperarHoMy cocrotrnuro gucnepcuofi
tpasrr ra AucflepcproHHofi cpegu, tro xapaKrepy Bar{MoAetrtcrsus 4zcnepcuofi Qasrr c
AllcflepcuoHofi cpe4oft, ilo tIoABI,IxHocrr{ Ar,rcnepclrofi Qasrr. Klaccu Avc[epcHErx clrcreM
(asposolu, uoporrrKr.r, cycneH3rnr.r, euynrcuu).

Tenra 17. TeptrogunaMllKa noBepxnocrHbrx sereullft. flosepxuocrHa-rr oueprus lu66ca t
IloBepxnocrHoe Harrxenue. Metogbr oflpeAeneHrlfl [oBepxHocrHoro HarrxeHr,rs. A4cop6qux na
rpaHHIIe pa3Aena Sar. florepxuocrrro-aKTlrBHrre n [oBepxHocrHo-HeaxTr,rBubre BerrlecrBa.
I'Isorepua noBepxHocrHoro Har.f,xeuux. Ypanuesne IllrumoBcKoro. flonepxrocrHar aKTr,rBHocr6.
flparulo flrolcro-Tp a15 e.

Teua 18. Molemy.tnpuble MexaHIr3MbI agcop6quu. Opueuraqprs MoreKyr B noBepxHocrrroM
cnoe. OupeAeJIeHI,Ie IJIoIIIaA]I, 3aHuMaeMofi uolerylofi nonepxrocrHo-aKTnBHoro BerrlecrBa B

HacBrrrleHHorrr agcop6quor{HoM cJroe, rI MaKcr,rMaJr6uofi gnuuu MoJreKyirbr IIAB.
Tepuo4Ianaurlecruft aHiIrIH3 a4cop6qrar.r. I4g6HroqHax agcop6quslu66ca. Ypanuenne rtorepMbr
a4cop6qr.ru fi.r66ca. I4suepenne a4cop6qur Ha rpaHr.rrlax panAeJra rBepAoe reJro - rar3 rn rBepAoe
TeJIo - xI,IAKocrb. @axtoprr, BJrlrrrculr4e ua agcop6qmo ra3oB r.r pacrBopeHHbrx BerrlecrB.
Mououolerylflpnafr. a4cop6qax, )paBHeHr{e H3orepMEr a4cop6quu JleHrrrarop4 @pefin4nrxa.
florrauo ler y nspnafr agcop 6qzx.

Passe.u 4. CTATIICTI,I[IECKAfl TEPMOII,IHAMIIKA

Tervra 19. TepuoguuaulrElecKaf, Bepo-rrrHocrr. Pacupe4eJreHlre Eonsquana MoneryarpHa, oyrt{Ma
no cocro.flIluru. BupoxAeHHocrb. Kanosuqeclsrft ancau6nr. Cp,rrraa rlo cocTorHr.rflM cr.rcreMbr r.r

eE csoftctna. Csrsr c MoJlexyJlspnofi cylrruofi no cocrorHr.rrM B cJryqae r.rAearJrruoro rasa. Csrgr
cyMMbI IIo cocrorHllsM c nuyrpeuueft eneprureft, rennodurocrrro fi Apyrr,rMr{
TepMoAI,IHaMIrqecKI,IMpI $ynxqrarrr,ru. PacqEr cy&rM rro cocrorHr{f,M Ntfl [ocr)mareJlbHoro,
BpaIIIareJIbHoro, role6aremnoro .(suxeHr,rfi. Slerrponnax cWMa rro cocrosHlrtM. Pacqdr
KoHcraHT paBHoBecr.r, Kp u Kc.

Kparrco e cog epxa Hr.r e .ta 6o pam pHo ro r paKTHKyMa
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tIPI{MEpIrbIfr unpnqnHr
ra6oparopHbrx 3aHqrufi no Kypcy {usuuecrcoff xr.r*ruu

1. "Jla6oparopuar pa6ora 1.

Tep naoxnuux. Onp e4eJreHr.re relJrorbr p eaKrIHr4 uefi rp alnraqzu.

2. Jla6opalopuat pa6ora 2.

@asosHe paBHoBecrlfl. oupegeneuue AaBJreHr.rfl HacbrrrreHHrrx flapoB BoAbr 11p14

prr3JtrrrrHbx TeMEepaTypax.

3. Jla6oparopnar pa6ora 3.

X[Mu'Iecroe paBuoBecue. OnpegeJrenue KoHcraHTbr paBHoBecI,Ifl rouorennofi peaKllr,ru.

4. Jla6oparopuax palora 4.

Pacrnoprr. Onpegeleuue [apqua[EH6rx MorspHHx o6relaos.

5. Jla6oparopuar pa6ora 5.

XuMu'Iecrcaq KuHeruxa. Ilsyreuue KHHerr{Kr,r peaKrlr,ru [epBoro I4 BToporo [oprAKa,

6. "Jla6oparopnan pa6om 6.

SlerrpoxnMlrqecKlle paBHoBecr.rr. Onpe.qelenze g.[C eJreMeHra flanuonx-flro6z
7. Jla6opalopnas, pa6ora7 .

Ilonepxuocruble flBJIeHun. A4cop6qur. I4syueuue a4cop6quu noBepxHocrHo-aKTrrBHoro

BerqecrBa Ha rpaH[rle pa3AeJra t[as ras/xugKocrr.

5. O6paaonareJlsHble rexHoJlor[lr, BKJrrcqafl rrHTeparTrrBHbre r[opuu ooyuenun
Jlerquu, ceMLrHapcKI,Ie 3alflTt4fr. (ycrnufi oflpoc, npeAcraBrreHrre u o6cyxgeurae pe$eparon),

rr[rcBMeHHEre AOMaIIIHT,T e 3AI.aHHfl. r,I TeCT6r.

6. Oqeuoqnble cpeAcrBa AJIr rexyulero KoHTpoJrff yc[eBaeMocrrr, flpoMexcyroqnofi
arrecrall[u tro lrroraM ocBoeHllg ArrcqulrJrrrHu u yue6uo-MeroArrqecnoe o6ecnerreHrre
caMocrosrelrnofi pa6oru cryAeHToB

O6paseq sr3aMeHarlror{Horo 6ulera

SK3AMEHAIII,I OHHbIIZ EI,UIET N
1. Oasosoe paBHoBecI,Ie B oAHoKoMIIoHeHTlrbrx crrcreMax, ypaBueHr.re Knaysuyca-Klaneftpoua.

flnarp arrau a co crosHr,rr BoAEr.

2. farrsaHuqecruft 3JIeMeHT fiauuett-flro6u. Tepuoguuaur,rKa rarrLBaHr,rqecKoro sJreMeura.
Ypauueuue Hepucra.

3. flnasMa qeJloBeqecKofi xponu 3aMep3aer upu -0.56oC. Karoso ee ocMorlrqecKoe AaBJreHr.re
ilpu 37oC, H3MepeHHoe c noMoIIIbIo ueu6panu, nponuqaeuofi ToJrLKo An nogu?
KpnocxounuecKa:r rrocrofrHmu BoAbr paBHa 1.86 K rr uonr I .

4. flepr.Iog rroiDipacflaAa paA[IoaKTLrBHoro u3ororra eoSr, ro'roprrft nouagaer B arMoc$epy npn
,AepHbIx l,Ic[brraH]rf,x - 28 ner. flpelnonoxprM, rrro opraHV3M HoBopoxAeHuoro pe6eura
[oruIorI,IJI I ur sroro l,I3orona. Crolrro crpoHrlr{, ocraHercr B opraHr43Me qepe a) 18 net, 6)
70 let, ecJlt4 crII{TarE, uro oH He BbIBoA}ITctr lls opranusiraa?



Jlureparypa

I'I. Tuuoro, K. 3aysp, Ax. Bsur, .{x. flarnucpr. @usmecKaq xvtwv.fl.. flpuuqunu u
npr..rMeHeHr,re s 6uororpr.{ecKrrx HayKax, M., Texnocr[epa, 2005, 744 c.
Epdrraran B.B., Kapros C.II., Vcneucxax I,LA., KyarMeHKo H.E., Jlynran B.B. OcHosn
r[usuuecroft xHMr.rH. Teopur v 3a1aqa. M.: Srsalden, 2005.

3. EpErrauu B.B., Kaproe C.2., YcueHcras I4.A., KyerMeHKo H.E., JIyHran B.B. 3aAa.rv no
t[nauuecrofi xr,rMr,ru. M. : 3rsal,rew, 2003 ;

4. R. Chang, Physical Chemistry for the Biosciences, University Science Book, 2005,678 p.
5. P. Atkins, Physical Chemistry, 7nd ed., John Wiley & Sons, Inc., 2001, 999 p.
6. T. Engel, G. Drobny, P Reid, Physical Chemistry for the Life Sciences, Pearson Education

International, 2008, 739 p.
7. C. Garlan, J. Nibler, D. Shoemaker, Experiments in Physical Chemistry, 7th ed.,

McGrawHill, 2003, 792 p.
8. "Ercrpatoua, K.?I Ougu.recxas H KoJrJror.rAtas, xrrwnfl/ K.['I.EncrparoBa, H.A. Kynuu4

E.E.Manaxosa. - M.: Brrcura.fl rrrKoJra, 1990. - 487 c.
9. Opolor IO.f. Kypc KoJIJIoI,IAHoitxprvuu. flonepxnocrHbre rBJreHuflu AficilepcHBre clrcreMbr

/ IO.f .@ponos. - M.: Xurvrux,1989. - 473 c.
10. 3rarraon A.[. Komou4nas.xr,rMaff I A.[,.3uuos. - M.: Arap, 2001. - 320 c.

IlporparvruHbre cpegcrBa ocBoeHrrfl Ar.rcrlHrrJrrruBr

flporpanarraa "Chemoffice" grf, rpa$u.recxoro oro6paxenux $opn,tyr xr,rMr.rqecKr.rx coeguuenufi r,r
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