MMNHOBPHAYK POCCUIN
®E[IEPANBHOE FrOCYAAPCTBEHHOE BIO[KETHOE OGPA30BATE/NLHOE YYPEXOAEHVE
BbICLUErO OGPA30BAHUS

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmin kapegpomn
mMaTepuanoBedeH s U MHAYCTPUM HAHOCUCTEM

Akagpemuk PAH
%A “B.M. Veenes

nodntics, pacwugposka nodnucu

17.04.2024 r.

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNIUHDI

51.B.[1B.03.02 HepaBHOBEeCHbIN KaTanus 1 ConpsXxeHue B npoueccax

CMHTEe3a HOBbLIX MaTepuanoB
Kod u HaumeHosaHue OucyunnuHbl 8 coomeememesuu ¢ Y4ebHbIM nnaHom

1. Wndp n HanmeHoBaHUe HanpaBfieHUA NOAroToBKM/cneunanbHOCTH:
040402 — Xumus, omsnka n mexaHuka matepmarnos

2. NMpocdhunb nogroroBku/cneymanusauumn: Xummns, pusnka 1 MeEXaHMKa HOBbIX
dYHKUMOHarbHBLIX MaTepuanoB 1 HAaHOMaTepuanos

3. KBanudwmkauma (cteneHb) BbINYCKHUKA: MarncTp
4. dopma ob6pa3oBaHUA: OYHas

5. Kacheppa, oTBevarLas 3a peanmsaumio QUCLUNIUHBI:
MaTepuranoBegeHus U MIHAQYCTPUN HAHOCUCTEM

6. CocTtaBuTEnU NnporpamMmbi:
MwutToBa VpuHa AkoBneBHa, JOKTOP XMMUYECKUX HayK, npodpeccop

7. PekomeHpaoBaHa: Hay4YHO-METO4MYECKMM COBETOM XMMUYECKOro doakysrnbTeTa,
npotokon Ne 4 ot 11.04.2024

8. YuebHbIn roa: 2024 / 2025 Cemectp(-bl): 1



9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Kouneunon HOCJIBKO HU3YUYCHUSA AUCHUIUIMHBI SABJIACTCA NOHMMAHUC OCHOBHBIX 3aKOHOMepHOCTCﬁ,
KJIACCUYCCKOI'0O M HCPABHOBCCHOI'O KaTalin3a, XHUMHUUYCCKOI'O COIPSKCHHA B HOBBIX CHCTEMAX H
CIIOCOOHOCTBH MHTEPIIPETUPOBATH MEXAHU3MBI U3yYaeMbIX IIPOLIECCOB. 3a7auu JEKLIUOHHOIO Kypca:
OCBCHICHHUEC KIKOYEBBIX BOIIPOCOB IIpPOrpaMMBbl; MaTepuall J'ICKI_[I/II‘/'I IMIpHU3BaH CTHUMYJIUPOBATb
CTYACHTOB K TIOCJIEIYIOUIEH caMoCTOSTeNbHOW paboTe. 3agayd MPAaKTUYECKUX 3aHATHH:
(bOpMHpOBaHI/Ie YMeHI/Iﬁ N HaBBIKOB [JIs1 pPEIICHUA HpO6J’IeMHHX U CUTyallUOHHBIX 3aJa4v;
(dbopMUPOBaHNE HABLIKOB MPABUIHHONW MOCTAHOBKM U BBIIOJIHEHUS AKCIEPUMEHTAIBHONH Pa0OTHI,
TPAKTOBKH MOJIYYEHHBIX PE3YJIbTATOB C YYETOM COBPEMEHHBIX BO33PEHUMN

10. MecTo yye6HOM AucuunnuHbl B cTpyktype OMOI: (umkn, K KOTOPOMY OTHOCUTCSA
AncumnnnnHa, TpeboBaHNA K BXOOHbIM 3HAHUAM, YMEHUAM N KOMNETEHUUAM, ANCUUNIIUHGI,
ANS KOTOPbIX AaHHAA MCUUNIIMHA SBRSeTCS NpeaLllecTBYoLen)

b1, gacte, popmupyemas ydacTHUKaMHu 00pa30BaTEIbHBIX OTHOIICHUH
11. lMnaHunpyemble pe3ynbTaTbl 00y4YeHMsAs no AucuunnuHe/moayno (3HaHuS,
YMEeHUsi, HaBblKW), COOTHECEHHble C nJlaHupyeMbiMU pe3yfibTaTaMu OCBOEHUS

obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

a) npodeccuoHaneHble MK-3.1, MK-3.2

Koa HassaHune Koa(bt) NuaunkaTop(bl) [MnaHupyemble pesynbtaTbl
KOMneTeHummn obyyeHns
MNK-3 | CnocobeH oena- | MK-3.1 CnocobeH 3HaTb: OCHOBHbIE TMOHATUA WU
AeTb B npodhec- NCMomnb30BaTh 3HAHUA | 3aKOHbl  XUMWYECKOM KUHETUKMK
COHanbHOMN (0] COC‘[aBe, CTPYKTYype Kak OCHOBY ang N3y4eHuns
0eAaATenbHOCTU N CBOUCTBax MEeXaHN3MOB XUMUNYECKUX
OCHOBHbIMU mMmaTtepunanoB ond peaKLl,VlVI pasHbIX TVNOB,
TUNOBbLIMU pewieHna 3agad
N MATEPUANIOBEEHUS ocobeHHoCTH KMHETU4YeCKoro
CUHTE33 1 onucaHus peakumit B
aHanmaa KOHOEHCMPOBaHHOW dase,
BeLLeCTB, Moaenu 3apoableobpasoBaHus
3NIEMEHTHOro 1 M OnddysnoHHble Moaenn B
¢hasoBoro KMHETUKE TOMOXUMMUYECKNX
cocTaBa, peakuun, OCHOBHbIE TINbI
CTPYKTYypbI 1 MEeXaHN3MOB FOMOreHHOro
csoncts KaTtanumsa u XxapakTepHble 4epTbl
MaTepuarnos reTeporeHHoro Katanuaa;
(BKII04@SA YMmeTb: MCMonNb30BaTh
HaHomaTepuans) TeopeTudeckme  3HaHus  Ons
pelleHns  KOHKPeTHbIX 3agad
XVMUYECKOW KUHETUKN
BnageTtsb: HaBblKaMK
NPUMEHEHNA 3HaHUW U YMEHUN
AN UHTepnpeTaumm mexaHusma
FTOMOTFEHHbIX, reTeporeHHbIX,
KaTanuTn4eckmx peakuun.




MK-3.2

BnapeeTt oCHOBHbIMU
MeTogaMKn cuHTe3a 1
aHanuaa BeLlecTB

3HaTb:
COBpPEMEHHbIE TeHAEHLNN
pa3BUTUA HEOPraHNYEeCKOMn
XUMUM MaTepuanos; OCHOBHbIE
3aKOHOMEPHOCTU U 0COBEHHOCTU
N3MeHeHNa CBONCTB MaTepuarnoB
OT 3NIEMEHTHOro coctaBa WX
coeauHeHumn

yMeTb:

NPOrHo3npoBaTb CBONCTBA
CUHTE3upyeMbIX MaTepuanos u
HaHOMaTepuaros U
OCYLLeCTBNATb
LeneHanpasneHHbIN BbIGop
MeToda UX CUHTe3a

BrnageTb:
HaBblkaMu Hay4YHO
060CHOBaHHOIO COBMECTHOTO
MCMNONb30BaHUS AaHHbIX
PasnuyHbIX U3NKO-XUMUYECKMX
" pacyeTHbIX MeTO40B
nccneaoBaHus ANs  MOnyYeHus
MaKcMMarbHO BO3MOXHbIX
KauyeCTBEHHbIX,  NPELM3NOHHbIX
AaHHbIX o CBOMCTBAXx

CUHTE3NpPYEMbIX MaTepuarnos

12. O6bem AUCLUUNIIUHBI B 3a4€THbIX eanHuLlax/4yacax B COOTBETCTBUMN C YHEOHbIM
nnaHom— 3 / 108 .

12.1 ®opma npomMeXXyTOHYHOM aTTecTauumn - 3a4eT

13. TpyaoeMKOCTb NO Buaam y4e6Homn paboTbl

TpynoemMkocTb
Bug yyebHor paboTbl Bcero [o cemectpam
1 cemecTp 2 cemecTp
KoHTakTHasa pabota 54 54
nekumun 18 18
npakTuyeckme
B TOM uucre:
nabopaTtopHble 36 36
KypcoBasi paboTa
CamocTtosiTensHas paborta 54 54
MpomexyTouHasa atTecTauunsa (019 sk3ameHa)
WToro: 108 108

13.1 CopgepxxaHue pa3genoB AUCLMUNIINHBI.

Ne
n/n

HanmeHoBaHue pasgena
ANCUNNNNHBI

CopepxaHue pasaena OQUCLUMIUHBI

Peanusauus
pasgena
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ONCUMMNITNHBI C
NMOMOLLIbIO
OHNawnH-Kypca,
QYMK *

1. Jlekuun

1.1

CDpr,aMeHTaJ'IbH ble aChneKTbl
Knaccuyeckux Teopum
Katanusa

MexaHn3mbl rOMOreHHOro KaTanuaa.
ABTOKaTanuTMyeckne peakuun. XapakTtepHble 4epThbl
rOMOTrEHHbIX KaTanmTuyecknx npoLeccos no
CpaBHEHWO C reTeporeHHbiIMW. Ponb  cTagui
apcopbunn B reTeporeHHo-kaTanuUTU4eCcKmx
npoueccax. NoeanbHble " pearbHble
agcopbupoBaHHble crnon. KuHeTuka reTeporeHHo-
KaTanuTMyeckMx peakuMi Ha  paBHOOOCTYMHON
NMOBEPXHOCTMU. MakpokuHeTuKa reTeporeHHo-
KaTanutnyeckmx npoueccoB. [lpumeHeHne wmeToda
nepexoaHoro COCTOSHMSA B reTeporeHHOM KaTanuse.
CrauuoHapHoe ” KBasuCTauuOHapHoe MpoTekaHue
peakuni. COOTHOLLEHNE CKOPOCTEN CTaann.

1.2

HoBble kaTanutuyeckme
npoLecchbl N nx
WHTEpnpeTauus

Bonpoc o npupode akTMBHbIX LEHTPOB Kak OCHOBa
reTeporeHHoro karanusa. lVpgeanbHasa u peanbHas
NMOBEPXHOCTb  TBEpPAbIX  Ten. HoBble  Tunbl
reTeporeHHblX MpoLeccoB C y4yacTnem TBEPAbIX
KaTanv3aTopos, peareHTOB " NpPOOYKTOB.
deHomMeHOMNorM4yeckne U KMHeTU4Yeckue Mogenw.
OneMeHTbl TeopuMM CFIOXKHbIX peakumn un eé
npunoxeHve K katanusdy. MapwpyTbl peakuun.
CoBOKYMHOCTb He3aBMCUMbIX MapLipyToB. CKoOpocTu
peakuMn no MapLlpyTaMm W CTeXMoMmeTpuyeckne
6asncbl mMapwpyToB. Teopus rpadoB M CHOXHbIE
peakumu.

1.3

HepaBHoBecCHbIe npouecchl B
KaTanuse

HepaBHOBECHOCTb Ha MWKPO- M MaKpPOCKOMUYECKNX
YPOBHAX NpW npoTekaHun agcopbumm u Katanusa.
MeToabl uccnegoBaHus HepaBHOBECHbIX
KaTanuTuyeckMx npoLeccoB (My4ykoBble, NasepHble,
cTpyeBble). Bo3byxaeHne peakuuin Ha NMOBEPXHOCTU
TBEPALIX (pa3. [lpekypcop U  HepaBHOBecHas
andpdysma. LenHole MexaHusMmbl B KaTanuse U
XeMoaHepreTnyeckoe CTUMYIUpPOBaHMeE.
"eHepauMOHHbIN 7] OOMEHHBIN MexaHU3Mbl
XeMO3HepreTM4ecKoro CTUMYNUPOBAHUS.
Conpsik€HHo-kaTanutuyeckme npoueccol. [loHaThe
cpoactBa B KuHeTuke u kaTanmse. OnpepgeneHue
Katanunsatopa no [lpuroxuHy. HoBble Kputepum
KaTanuTuyeckMx  MpoLeccoB, MNpOTeKawwWwux B
HepaBHOBECHbIX YCINOBUSIX.

1.4

OCHOBHbIE MOHATUA U
MeXaHN3Mbl COMPSKEHHbIX
peakLuii B KNnaccu4eckmx
cuctemax

B3anmocssizaHHble peakuuu. Xnmunyeckas
WHTEpdepeHUMs  Kak MOHATME B TPaKTOBKe
B3aMMOCBSI3@HHbIX peakuui. KorepeHTHble peakumu.
ConpsikéHHble peakumm (no LWunosy). Obwasa cxema.
AKTOp, MHOYKTOp, akuentop W UX pofb B
COMPSPKEHHBIX  peakuumsX. dakTop  MHAYKUUK.
XapakTepHble  4epTbl  COMPSKEHHBIX  peakuni.
OCOBGEHHOCTM MOMOXUTENBbHOW UK OTpULATENbHON
XvMmyeckon  mHgykumm. CxOAcTBO M pasnuyue
COMPSDKEHHBIX W KaTanuTMyeckux mnpoueccoB (C
Knaccumyecknx nosvumii). Cxema conpsbkeHuss yepes
aKTMBHble MPOMEXYTOYHble coefuHeHus. Cxema
COMPSHKEHHOIO NpoLlecca, B KOTOPOM (PyHKLUM akTopa
W WHOYKTOpa BbIMOMHSAET OOHO U TO Xe BeLlecTBO.
HetepmunHaHTa Kak Kputepun COMNpPSKEHNS.
PaannyHble dopMbl  XMMUYECKOM UMHTepdepeHUnn
(konnyecTBeHHas  oueHKa Mo  AeTepMUHaHTe).




MexaHn3Mm HEeKOTOpbIX COMPSKEHHbIX peakuun B
pacTBoOpe C yyacTueM nepokcmga Bogopoaa.

15

ConpspkéHHble NpoLecchl B
reTeporeHHbIX cucTeMax

OcCoBEeHHOCTM NpOTEKaHMs COMPSPKEHHBLIX MPOLIECCOB
B OTKPbITbIX CUCTEMAX Ha NMOBEPXHOCTM TBEPAbIX (has.
TepmoanHammnyeckoe  conpsbkeHne wn - adpdekt
KMHETUYECKOTO  COMPSKEHUS. ConpsixeHne B
3MNEKTPOXMMUYECKMX npoueccax. MHorokaHanbHble
npoueccbl  OPMUPOBAHMUS  MHOTOKOMMOHEHTHbIX
Cnoés Ha NOBEPXHOCTU NonynpoBOLHUKOB.
CobcTtBeHHblE  (OTpuuaTenbHble  KaHanbl). Pornb
KMHETMNYECKOrO obxopa npu nogasneHun
«OTpULaTenbHbIX KaHanoB» CBA3W B npoleccax
XEeMOCTUMYINUPOBAHHOIO TEPMOOKCUAMPOBAHUS
NnonynpoBOAHMKOB.

1.6

JlnHenHasa TepmoguHamuka
HepaBHOBECHbIX NMPOLECCOB.

JlnHenHas TepMoanHamumKa HepaBHOBECHbIX
npoueccoB. CooTHoweHus OH3arepa. Bbluucnenne
kKoacphmumeHToB  B3ammHoctu  OHsarepa  Ans
XUMUYECKOM peakuuu. Bsanmocsa3b Mexay
TepMoANHaMNYECKUMM cunamu " NOTOKaMMU.
CamonpounsBonbHble U "BbIHYXAEHHbIE"  MOTOKW.
TepmoguHamuyeckme Kputepuu YCTONYMBOCTU
CTauuoHapHbix coctosHuin. Kputepun  asonouunn
MpuroxuHa. TepmomexaHudeckun addekt. Obwmne
KpUTEPUM YCTOMYMBOCTM CTaUMOHAPHBLIX COCTOSHUN.
MeToapl [ OLEHKMN TEPMOANHAMUYECKOWN
YCTOMYMBOCTU  CTAUMOHAPHbIX  COCTOSHUA  Ang
XUMUYECKNX peakumin. YHuBepcanbHbli  KpUTepum
3BoONoLMM "meHcaopda-Ipuroxuna.
TepmoguHamMuka HeNUHENHbIX KMHETUYECKUX CUCTEM:
TepMoanHaMmmnyeckas " KnHeTuyeckas BETBb
peweHnin. YCTom4mBOCTb pelleHnin no JisnyHoBy.
Touka Oudypkauun. PyHKUMOHAN CTaLMOHAPHOIO
COCTOSHMSA ans XUMUYECKMX peakumn.
MoaunduumpoBaHHble ypaBHeHWss OH3arepa Ans
COMPSDKEHHBIX  XMMWYECKMX  peakuuMi BOanmuM  OT
paBHOBecusi. [1pOCTpaHCTBEHHbIE, BPEMEHHbIE U
NPOCTPAHCTBEHHO-BPEMEHHbIE anccunaTuBHbIE
CTPpykTypbl. [lpMMepbl NOSIBNEHWUS OMCCUNATUMBHBLIX
CTPYKTYp B KaTanuTuyeckux cuctemax. NameHeHue
YCIOBWUA COCYLLIECTBOBaHUSA a3 B XOA4e XMMUYECKOW
peakumun.

2. MpakTnyeckne 3aHATUA

21

CDpr,ameHTaanble acnekTbl
KInaccuyeckunx Teopum
Katanusa

MexaHn3msl rOMOreHHoro KaTanusa.
ABTOKatanuTuyeckne peakumn. XapakTepHble 4epThbl
rOMOreHHbIX KaTanuTuyecKnx npoweccos no
CpaBHEHWO C reTeporeHHbiIMW. Pomnb  cTaguin
apcopbunn B reTeporeHHo-kaTanuTU4eckmx
npotieccax. WpeanbHble " peanbHble
agcopbupoBaHHble crnon. KuHeTuka reTeporeHHo-
KaTannuTuyecknx peakuum Ha  paBHOAOCTYMHOM
NOBEPXHOCTN. MakpokuHeTuka reTeporeHHo-
Katanutuyeckmx npoueccoB. [lpumeHeHne meTtoaa
nepexogHoro COCTOSIHMSA B reTepOreHHOM KaTanwuse.
CrauuoHapHoe ” KBasuCTauUOHapHoOe MpoTekaHue
peakumii. COOTHOLLEHNE CKOPOCTEN CTaaunN.

2.2

HoBble kaTanuTunyeckne
npouecchl U nx
WHTepnpeTaums

Bonpoc o npupoge akTMBHbIX LIEHTPOB Kak OCHOBa
reTeporeHHoro katanusa. WpeanbHas u peanbHas

NOBEPXHOCTb TBépﬂ,bIX Ten. HoBble TUNbI
reTeporeHHblX npoueccoB C Yy4yacTtunem TBépﬂbIX
KaTann3aTtopos, peareHToB n NPOAYKTOB.

PEeHOMEHOMOTNYECKNE U KUHETUYECKME  MOLENW.
OneMeHTbl Teopuu CIOXHbIX peakuun un eé




npunoXxeHne K katanudy. MapwpyTbl peakuui.
COBOKYMNHOCTb He3aBMCUMbIX MapLlpyToB. CKopocTu
peakuMii no MaplpytaMm U CTEXMOMETPUYECKME
6asucbl MapwpyToB. Teopusi rpad)oB M CIOXHble
peakumu.

2.3

HepaBHOBeCHbIe npoueccobl B
KaTtanumse

HepaBHOBECHOCTb Ha MWKPO- M MaKpPOCKOMUYECKNX
YPOBHAX MNpW nNpoTekaHun agcopbumm u Katanusa.
MeToabl nccrnegoBaHus HepaBHOBECHbIX
KaTanntuyecknx npoueccoB (Ny4ykoBble, NasepHble,
cTpyeBble). Bo3byxaeHne peakumi Ha NOBEPXHOCTU
TBEPAbLIX (pa3. [lpekypcop u  HepaBHOBecHas
anpdysma. LlenHele MexaHusmbl B KaTanu3e U
XeMoaHepreTnyeckoe CTUMYIMPOBaHME.
"eHepauMOHHbIN 7] OOMEHHBIN MeXaHU3Mbl
XEMO3HEpPreTn4ecKoro CTUMYMPOBaHUS.
ConpspkéHHo-KaTanutnyeckme npouecchbl. [loHATne
cpoactBa B KuHeTuke U kaTanmse. OnpepeneHue
katanusatopa no [lpuroxuHy. HoBble KpuTepum
KaTanuTuyeckMx  MpoOLLeccoB,  MpPOTEKawWmx B
HEpPaBHOBECHbIX YCIOBUSIX.

OCHOBHbIE NOHATUS 1
MEeXaHM3Mbl CONMPSHKEHHBIX
peakumi B Knaccuyeckmnx
cuctemax

B3anmocBsizaHHble peakuun. XuMunyeckas
WHTEpdepeHUMs Kak MOHATME B TPaKkTOBKe
B3aUMOCBSI3aHHbIX peakunin. KorepeHTHble peakuuu.
ConpsxéHHble peakuum (no Lunosy). Obwasa cxema.
AKTOp, MHOYKTOp, akuentop W UX ponb B
COMNPSKEHHBIX  peakuusix. dakTop WUHOYKLMN.
XapakTepHble  4epTbl  COMPSDKEHHBIX  peakuwi.
OcobBeHHOCTN MNOMOXWUTENbHOW W OTpULATENIbHON
XMMUYecKon wuHaykumm. CXOACTBO M pasnuuue
COMPSXKEHHBIX W  KaTanMTUYecKux npoueccoB (C
Knaccuyeckmx nosuumn). Cxema conpskeHus vepes
aKTUBHblE MPOMEXYTOuHble coeauHeHns. Cxema
CONPSKEHHOrO NpoLlecca, B KOTOPOM PyHKLUN akTopa
W WHAOYKTOpa BbINOMHAET OAHO W TO e BeLecTBo.
HetepmunHaHTa Kak KpuTepun conpsXeHus.
PasnuyHble dopMbl  XMMUYecKon UHTepdepeHumn
(konMyecTBEHHas  OuUeHKa NO  AeTepMUHaHTe).
MexaHu3m HeKOTOpbIX COMPSDKEHHBIX peakuMn B
pacTBoOpe € y4acTMeM nepokcmaa Boaopoaa.

ConpsKéHHble NpoLecchl B
reTeporeHHbIX CUCTEMaXx

OcoBEeHHOCTM NpOTEKaHMS COMPSPKEHHBLIX MPOLIECCOB
B OTKPbITbIX CUCTEMAX HA NMOBEPXHOCTM TBEPAbIX dhas.
TepmoanHammnyeckoe  conpsbkeHne wn - adpdekT
KMHeTnyeckoro  conpsbkeHuss.  ConpsbkeHne B
3MNEeKTPOXMMUYECKMX npoueccax. MHorokaHanbHble
npoueccbl  OPMUPOBAHUS  MHOTOKOMMOHEHTHbIX
Cnoés Ha NMOBEPXHOCTK NonynpoOBOAHNKOB.
CobctBeHHble  (OTpuuaTtenbHble  kaHanbl).  Ponb
KMHETNYECKOro obxoaa npm nogaBneHum
«OTpULaTenbHbIX KaHamnoB» CBA3W B Mpoueccax
XEeMOCTUMYNMPOBaHHOIO TEPMOOKCMANPOBAHNS
NnonynpoBOLHUKOB.

JInHenHasa TepmoanHammka
HepaBHOBECHbLIX MPOLIECCOB.

JlnHenHas TepMoanHaMuka HepaBHOBECHbIX
npouieccoB. CooTHoweHna OHsarepa. BbliuucneHue
KoaddumumeHtoB  B3ammHocT  OH3arepa  Ans
XUMUYECKOM peakuuu. B3anmocsasb Mexay
TepMoANHaMNYECKUMM cunamu " NOTOKaMMU.
CamonpounsBonbHble U "BbIHYXAEHHbIE"  MOTOKW.
TepmoguHamuyeckme Kputepun YCTONYMBOCTU
CTauMoHapHbIX CcOCTOSHUW. KpuTepuii  aBonouum
MpuroxuHa. TepmomexaHudeckun addekt. Obwme
KpUTEPUU YCTOMYMBOCTU CTaLUMOHAPHLIX COCTOSHWUN.
MeTogapl 7] OLEHKM TepMogMHaMU4eCcKkon
YCTOMYMBOCTM  CTAUMOHAPHbIX  COCTOSHUA AN




XUMUYECKUX peakuuin. YHuBepcarnbHbIl KpUTEpUn
3BONOL MM ["meHcaopda-Ipuroxuna.
TepmognMHaMuka HENUHENHBIX KUHETUYECKUX CUCTEM:
TepMoguHaMmMyeckass U KMHEeTu4Yeckass  BEeTBb
peweHnn. YCTOMYMBOCTb pelleHnin no JisnyHoBy.
Touka Oudypkauun. PyHKLMOHAN CTaLMOHAPHOIO
COCTOSIHMSA ans XUMUYECKNX peakuun.
MoaundumumpoBaHHble ypaBHeHuss OH3arepa Ans
COMPSDKEHHBIX  XUMWYECKUX  peakuuMi BOanmum  OT
paBHoBecusl. [1pOoCTpaHCTBEHHbIE, BpPEMEHHble U
NPOCTPAHCTBEHHO-BPEMEHHbIE anccmnaTuBHbIE
CTpyKTypbl. [lpMMepbl NOsIBNEHUS OMCCUNATUMBHBLIX
CTPYKTYp B KaTanuTuyeckmx cuctemax. N3meHeHue
YCMOBUWI COCYLLECTBOBaHMS a3 B XO4E XMMMUYECKOMN
peakuumn.

13.2 Pasgenbl AMcumniivHbl U BUAbl 3aHATUN:

Bugbl 3aHaTui (4acos)
Ne HaumeHoBaHue pasgena
MpakTuye- Jlabopatop | CamocTtosTens-
n/n OVNCLUNINHbI Jlexkuun Bcero
ckue Hble Haga paboTa
1 | dyHgameHTanbHble acnekThbl 5 2 4 8
KnaccuyecKknx Teopum katanmsa
2 | HoBble kaTanuTu4eckue nNpoLeccol > 4 6 12
N UX MHTepnpeTauus
3 | HepaBHOBeCHbIe npouecchl B
P oy 2 4 12 18
Katanuse
4 | OCHOBHbI€ MOHATUSA U MEXaHU3MbI
COMPSKEHHbBIX peakuun B 4 8 12 24
Knaccu4eckmux cuctemax
5 | ConpsikéHHble NpoLEecchl B
P ot 4 8 14 26
reTeporeHHbIX cuctTemMax
6 | JlnHenHas TepmogmMHamumka
pMoA 4 10 6 20
HepaBHOBECHbIX MPOLECCOoB.
UToro: 18 36 54 108

13.3 MexxgucumnnuHapHble CBSI3U C APYrMMU AUCLUNNIMHAMMU:

Ne HaumeHoBaHWe gucuunimH y4ebHoro nnaHa, ¢ KoTopbim Ne Ne pasgenos gucunnIvHLbI

n/n opraHusoBaHa B3aMMOCBSI3b AUCLMMNIINHBI paboyen pabouelt nporpaMmmbl, CBSI3aHHbIX
nporpamMmbl C yKa3aHHbIMU AuCUMNIIMHaMu1

1 CoBpemMeHHasi HeopraHmyeckas Xmmus 1-9

4 dyHOaMeHTanbHble OCHOBbI KpUCTanoxXnmMuu 2-9

14. MeTogn4yeckune ykasaH1MAa Ansa ody4arowmxca no 0CBOEHUIO AUCLUMNIIUHDI

OpraHusaums n3yvyeHus AMCLUMNMHbI Npeanonaraet:

N3y4YeHne OCHOBHbIX M OOMONHUTENbHbIX NUTEPATYPHbIX UCTOYHUKOB;
peLleHne NpakTUYeckux 3aaad, NPeAnoXeHHbIX npenoaasarenem Ansa paboTsl Ha NEeKUMSIX;
TEKYLLUMIA KOHTPOSb YCNeBaemMocTM B (pOpMe YCTHOrO Onpoca Mo OCHOBHbLIM pasaenam

AUCUUNIUHBI.

15. MNepeyeHb OCHOBHOM W [OOMONHUTENIbHOW NUTepaTypbl, PeCYpPCOB MHTEPHET,
HeoOGXoAUMbIX AN OCBOEHUA AUCUMNIUHBI (CIIUCOK lumepamypbl 0¢hopmMmissemcsi 8
coomeemcmeuu ¢ mpebosaHuamu OCT u ucnonb3yemcs obujasi CK803Hasi Hymepauyusi
0r151 8cex sud08 UCMOYHUKO8)



a) OCHOBHas NuTepaTypa:

Ne n/n McTOYHMK

1 @usuyeckas xumusi / nod. ped. K. C. KpacHosa. - M. : Boicw. wk., 2001. — T. 2. — 319 c.

> Batipamos B.M. OcHosbl xumudeckol KUHemMuKU u kamaru3sa : y4eb. nocobue Ot cmydeHmos 8bICu.
y4eb. 3agedeHuli / B.M. balpamos. — M. : Usdamenbckuli ueHmp «Akademusi», 2003. — 256 c.

3 Kpbirnos O.B. lemepozeHHbIl kamanu3 : y4yeb. nocobue 0ns 8y3oe / O.B. Kpbinos. — M. : IKL|
«AkademkHu2a», 2004. — 679 c.

4 PondyeuH B.UN. ®usukoxumusi nogepxHocmu : [y4ebHuk] / B.W. PondyauH. — [JoneonpydHeili : UHmennekm,
2008. — 565 c.

5 TepmoduHamuka O xumukoe (yacme 3) / H.M. baxuH, B.A. UsaHuyeHko, B.H. MapmoH — M. : KorocC,
2004. — 416 c.

0) gononHuTenbHag nuTeparypa:
Ne n/n McTOYHMK

6 Kpbinos O.B. HepasHosecHbie npoueccol 8 kamanu3e / O.B. Kpbinos, B.P. Ly6. — M. : Xumus, 1990. —
288 ¢

7 HopkeHdopg N. CospemeHHbIlU Kamau3 u xumudeckas kuHemuka / Y. YopkeHdopep, X.
HatdmaHmceepdpatim. — Jonzonpydxsit : U «UHmennekm», 2010. — 504 c.

8 Pomarosckuti b.B. OcHosbl xumu4veckol KuHemuku: y4ebHuk / b.B. PomaHosckuli — M. : U3damernscmeo
«Ok3ameH», 2006. — 415 c. (Cepusi «YuebHUK Orisi 8y308»).

9 lMapmoH B.H. BeedeHue 8 mepmoduHaMuKy HepasHo8ecHbIx rnpoyeccos / B.H. NapmoH — Hosocubupck. :
Hoeocubupck. 2oc. yH-m, 1998. — 150 c.

10 HenureliHasi QuHamuka u mepmModuHamMuKka HeobpamuMbiX MPOYECCO8 8 XUMUU U XUMUYeCKOU
mexHonozuu / 3.M. Konbyosa [u dp.] — M. : Xumus, 2001. — 408 c.

11 lMpueoxuH UN. BeedeHue 8 mepmoduHamuKy Heobpamumbix npoyeccos / U.lNpueoxuH. — Mxeeck: HUL|
«PeaynsapHas u xaomu4eckasi duHamuka», 2001. — 160 c.

12 neHcdopg . TepmoduHamuyeckas meopusi cmpyKmypbi, ycmoudueocmu u ¢rykmyauyudi / 1.
neHcdopgp, Y. MNMpueoxuH. — M.: Hayka, 2003. — 280 c.

13 Xungg}zv puBUMbIX MOBEPXHOCMHbIX coeduHeHul / nod ped. I".B. JlucuykuHa. — M. : DUSMATIINT, 2003.
— C.
Hukonuc I'. CamoopeaaHu3auusi 8 HepasHosecHbix cucmemax / I". Hukonuc. Y. MNpuaoxuH. — M. : Mup,

14| 1979.— 5120,

15 MeHmuH FO.A. @u3uveckue memoodsbi uccriedosaHus 8 xumuu / FO.A. Menmun, J1. B. Bunkos. — M. : Mup,
000 «MN30amernbcmeo ACT», 2003. — 683 c.

16 Apmembeg HO.M. BeedeHue 8 cemepozeHHbIl hpomokamanu3: y4eb. nocobue. / KO.M. Apmembes, B.K.
Psibuyk. — Cl16. : N130-e0 C.-[lemepb. yH-ma, 1999. — 304 c.

17 Hazues T.M. Xumuyeckoe conpsixxeHue / T. M. Hazues. — M. : Hayka, 1989. — 216 c.

18 Hukonuc I. MNo3HaHue croxHozo. BeedeHue / I. Hukonuc, U. MNMpuaoxuH; nep. ¢ aHen. B.®. [NacmyweHko.
— M. : Mup, 1990. — 344 c.

19 XakeH . CuHepeemuka / . XakeH; nep. ¢ aHen. B.U. EmenbsHosa. — M. : Mup, 1980. — 408 c.

20 Manureukuti I".I". Xaoc. Cmpykmypsbi. BbiqucrnumenbHbili akcriepumeHm: BeedeHue 8 HENUHEUHYO
OuHamuky / I.I". Manureukut. — M. : 90umopuan YPCC, 2000. — 253 c.

21 lMpueoxuH UN. OnpedeneHo nu bydywee? / U. lNpuzoxuH. — M.-Vxesck : IHCmumym KoMribiomepHbIX
uccnedosarutli, 2005. — 240 c.

21 Ueeanes B.M. ToHKue nneHKu HeopaaHu4yecKkux mamepuasnos: MexaHu3m pocma u cybcmpykmypa : y4eb.
rnocobue /B.M. Nesnes. — BopoHex: UL BI'Y, 2008. — 496 c.

29 Menuxoe U.B. ®u3uko-xumuyeckas 38omoyusi meepdozo sewecmsa / N.B. Menuxos —M. : BUHOM. J1ab.
3HaHul, 2006. — 309 c. (HaHomexHonozus).

23 Memodsi uccnedosaHusi amomMHoU cmpykmypbi U cybcmpykmypbl Mamepuaros : y4eb. nocobue / B.M.
Ueernies [u Op.]. — BopoHex: N30-eo BI'TY, 2003. — 485 c.

B) 6a3bl AaHHbIX, VIH(*)OpMaLIMOHHO-CI'IpaBO‘-IHbIe N NONCKOBbIE CUCTEMDbI:

Ne n/n MCcTOYHMK

1 http://www.chemport.ru/pertable/ - lNMepuoduyeckas cucmema xumudeckux anemeHmos .M. Me+deneesa ¢
XapakmepucmukKaMu XUMUYEeCKUX 371IEMEeHMO8

5 http://www.chem.msu.ru/rus/ - Chemnet - ogpuyuanbHoe anekmpoHHoe uzdaHue XuMu4ecKo20
¢akynsmema MI'Y 8 Internet

3 http://www.chemport.ru/data/ - 351€KmMpPOHHbIU CrAPasoYHUK M0 XUumMuu
http://www.en.edu.ru/ - EcmecmeeHHO-Hay4HbIlU 0bpa3oeameribHbil ropmarl - ensgemcsi cocmagHol

4 yacmbto ¢hedepanbHo20 nopmarna "Poccutickoe obpasosaHue". Codepxum pecypchbl U CCbIIKU Ha
pecypchbi Mo eCmecmeeHHO-HayYHbIM QucyuniauHaM (¢husuka, xumusi u buosoausi).

5 http://window.edu.ru/ - uHgpbopmayuoHHas cucmema «EOuHoe okHO docmyna K 06pa3ogameribHbIM
pecypcamy.

6 http://vovr.ru/ «Bbicwee obpa3osaHue 8 Poccuu» - Hay4Ho-nedazoauyveckul xypHan MuHucmepcmesa

obpasosaHus u Hayku P®. B xypHane nybnukyromcsi pe3ynbmamsi uccredogaHull cogpeMeHH020



http://www.chemport.ru/pertable/
http://www.chem.msu.ru/rus/
http://www.chemport.ru/data/
http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/

cocmosiHUsA 8bicwel wkorbl Poccuu, obcyxdaromces 80rpockl Meopuu U MpakmuKku 2yMaHumapHoeo,
ecmecmeeHHO-Hay4YHO20 U UHXEHEPHO20 8biclie20 0b6pa3osaHus.

http://www.elibrary.ru —HayyHast anekmpoHHasi bubnuomeka eLIBRARY.RU - kpynHeliwul poccutickuti
UHhopMayUoHHbILU nopmaii 8 obriacmu HayKu, mexHosoauu, MeduyuHbl U 0bpa3osaHusi, cooepxauuli
7 pegepambi u rnonHbie mekcme! 6bonee 12 MiH. Hay4YHbix cmameu u nybnukayud. Ha nnamgopme
eLIBRARY.RU docmyriHbl anekmpoHHble sepcuu 6onee 1400 pocculicKux Hay4YHO-mMexXHUYeCKUX
JKypHasnos, 8 mom Yucre bonee 500 xypHanos 8 omkpbimom docmyrie.
http://www.physchem.chimfak.rsu.ru/Source/History/index.html - «Kpucmannoxumus» - lpoepamma
JNIeKYUOHHO20 Kypca, KOHcriekmbl nekyull. FKOxHbil @edepanbHblli yHUBepcumem.

9 http://ru.wikipedia.org/wiki/ - QHyuknonedus. buozspaguyeckue daHHbIe 8bI0aIULUXCH XUMUKOS.

16. NMepe4yeHb y4eObHO-MeTOANYECKOro obecneyeHns Ans CaMOCTOATENTbHOW paboThbl

Ne

MNcToYHUK
n/n

17. O6pasoBaTtesibHble TEXHONOrMN, UCNOSIb3yeMble Npu peanu3aumm y4ebHomn
OUCLUMNIINHBbI, BKNOYaa AUCTaHLUOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue:

Mpn peanusauun AOUCUMNANHBI UCNOMbB3YOTCA Kraccuyeckne obpasoBaTeribHble
TexHosrormm 6e3 3amMeHbl ayaAuTOPHbIX 3aHATUM (NeKunn n nabopaTopHbIX 3aHATUW) Ha
AOOT. OcHOBHbIE TUMNbI NEKUNA — BBOAHbLIE NEKUUK (B Ha4ane naydeHus AUCUMNINHBI) U
WHPOPMALUMOHHbIE  NeKuMn ¢ Bu3dyanusauuen (MynbTUMeOurHble  npeseHTauun).
lMpoBegeHMe TeKywmMx aTtTecTaumini U NPOMEXYTOUHbIX aTTecTauMi OCYLLECTBISETCA B
dopme ycTHoro cobecepoBaHna no KMM. CamocTtosaTeneHas pabota no BceM pasgenam
npegnonaraeT BbIMNONHEHNE 00s13aTeNbHbIX MMCbMEHHbLIX JOMAaLUHNX 3a4aHUN.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUNIUHbI:
MynbTumeaniHbin npoektop BENQ, akpaH, HoyTOyK

19. OueHo4HbIe cpeacTBa AN NPOoBeAEHNA TEKYLEeN U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN OCBOEHMS 00y4YatoLmMMmcst y4ebHOro maTepuana onpegensietcs
coaepXaHneM criefyoLnx pasaenos AUCUMNINHDI:

HanmeHoBaHve WNHankaTop(bl)
rr|\;gn pasgena guCUUnmHbl KOMM”:(L?H' OOCTUXEeHNA OueHouHble cpeacTea
(mogyns) H KOMMeTeHumun
dyHOaMmeHTanbHbIe YCTHbIN onpoc
1 K-3 MK-3.1
.| acnexTb! knaccuyeckyx - KoHTponbHasi paboTa
TEopui KaTanusa
HoBble kaTanuTuyeckve MK-3.1, YCTHbIN onpoc
2. | npoueccel nux MK-3 MK-3.2 KoHTponbHas paboTta
MHTEepnpeTauua
HepaBHoBecHble MK-3.1, YCTHbIN onpoc
3. | Mpoueccel B katannse MK-3 MK-3.2 KoHTponbHasi paboTta
OCHOBHbIE NOHATUS U k.31 YCTHbIN onpoc
MeXaHW3Mbl O KoHTpornbHas paboTta
4. | cOnpsXEHHbIX peakLun MK-3 MK-3.2 P P
B KNacCUYECKmX
cucTemax



http://www.elibrary.ru/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://ru.wikipedia.org/wiki/
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HanmeHoBaHve NHaukaTop(bl)
o -
r[|\}|_-| pasfena AucumninHbl KOL'I"M”;EL?H AOCTUKEHUS OueHouHble cpeacTBa
(mogyns) KoOMNeTeHuMn
ConpsikéHHble MK-3.1, .

5 | npoueccsl B MK-3 MK-3.2 YCTHbIN onpoc
reTeporeHHbIX cucTemax KoHTponbHas paboTta
JInHenHasn MK-3.1

6 TepMoanHamuka MK-3 I_IK-3. 2’ YCTHbIN onpoc

" | HepaBHOBECHbIX ' KoHTponbHas paboTta
MpOLLECCOB.
[MpomexyToyHasa aTtTectauus [MepeyeHb Bonpocos
dopma KOHTponsa — 3a4eT

20. TunoBble OLEHOYHbIE CpeACTBa U MeToAMYeCKUe maTepuanbl, onpegenswowme
npoueaypbl oueHUBaHUsA

OueHKka 3HaHWW, YMEHUW W HaBbLIKOB, XapakTepuayouwaa aTtanbl HopMUpOBaHUSA
KOMNETEHUMA B paMKax M3yYeHUs AUCUMNIUHBbI OCYLLECTBISIETCA B XOAE TEKYLUEN U
NPOMEXYTOYHOW aTTeCcTauun.

Tekywaa artrectaumMss NPOBOAUTCA B COOTBETCTBMM C [lonoxeHnem o Tekyuien
atTectaumm obyvarouwmxca no nporpaMmmamM Bbicwero obpasoBaHna BopoHexckoro
rocygapCTBEHHOrO yHMBepcuteTa. Tekywas aTrectaumsa npoBoauTcst B dOpMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOnpoc); nabopaTopHble paboThl; OUEHKM pe3ynbTaToB
npakTu4yeckon peatenbHocTn (KypcoBasd pabota). Kputepun oueHuBaHUS NpuBEAEHbI
BbILLE.

MpomexyToyHaa aTTectauus npoBOAMUTCA B COOTBETCTBUMM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTauum obyvaroLmnxca no nporpaMmmam BbicLiero obpasoBaHus.

KOHTpONbHO-N3MepuTenbHble MaTtepuarbl MPOMEXYTOYHON aTTecTaunn BKIHOYaKT B
ceba TeopeTnyeckne BOMPOCHI, NMO3BONSAOLWINE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUN U
npakTU4eckoe 3agaHue, no3BONALEE OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oOueHMBaHUM UCMONb3YITCHA KadeCTBEHHble LWKanbl oueHok. Kputepum
oueHuBaHua npueeaeHsbl B n. 20.2.

20.1. TeKywWuh KOHTPOSIb yCneBaeMocCTH
KoHTponb ycneBaemMocTv MO AUCLMMIIVHE OCYLLECTBSETCS C MOMOLLBIO CrieAyoLLmnX
OLIEHOYHbIX CPEACTB: NPaKTUKOOPUEHTMPOBAHHbIE 3alaHusi, NpakTuyeckne paboTbl, TECTOBbIE
3agaHus, pedepar.
Tema «OCHOBHbIE MOHATUA U MeXaHU3Mbl KaTanusa. leTeporeHHbIN KaTanus»

BapuaHT 1

3apaHue 1. Kakoe siBneHne Ha3biBaeTcs kaTann3om?

3apaHne 2. Kakve knaccbl KaTtanu3aTopoB MNPUMEHSOT B NpoLEeccax OKUCIIUTENbHO-
BOCCTaAHOBUTENbLHOrO kaTanusa?

3apaHue 3. Kakve BellecTBa Ha3biBaOTCS MHIIMBUTOpaMmm oepmMeHToB?

BapuaHT 2

3apaHve 1. Yto npencraBnAloT coOOM rOMOrEHHbIN U reTeporeHHbINn katanua? Yem oHm
oTnu4yaroTca?

3apaHue 2. Kakne knaccbl kaTanv3aTopoB NPUMEHSIOT B NpoLeccax KNCIOTHO-OCHOBHOMO
KaTanusa n noyemy?

3apaHve 3. KakoB MexaHu3M [eucTBusa KaTtanmsatopa ( 9aHepreTmyeckass cxema W
onucaxwue )?

BapuaHT 3
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3apaHue 1.MNpuBegute NpuMepbl TOMOrEHHbIX U FETEPOreHHbIX KaTannTUYECKNX peakuui.
KakoBa B HMX ponb kaTtanusatopa?

3agaHue 2.4Y710 Takoe aBTOKaTanua? MNpuseguTe NnpuMepbl TakKMX NPoLEeCcCoB.

3agaHue 2.KakoB MexaHM3M reteporeHHo-KaTanuTu4eckoro npowecca ( OCHOBHble cTagun ) ?
Kakune na ctagmi ak3o-, a kKakme- aHgOTEPMUYHDI?

BapwuaHT 4
3aganHune 1.4710 Takoe cenekTUBHOCTbL kaTanusaTtopa? [NpueeguTte npumepslt.
3aganue 2.Kakas BennumMHa xapaktepuayeT akTMBHOCTL KatanudaTtopa? Kak oHa
paccynTbiBaeTCS ANs NPOLECCOB rOMO- U reTePOreHHoro katanunsa?
3agaHue 1.B yem cyTb NEPBUYHOIO N BTOPUYHOTO conesoro adpdekra?

BapuaHT 5
3apaHue 1. Yto Takoe cneundmnyHoCTb kKaTtanusaTtopa? lNpueegute npumepsbl.
3aganue 2. NpomoTupoBaHmne 1 oTpasrieHNe KaTann3aTopoB-4TO 3TO 3a ABMEHNS U KAKOB UX
MexaHuam?
3agaHune 3. KakoBo OCHOBHOE MOMnoXeHne MynbtunneTHon teopun A. A. bBanaHgnHa?

Tema «MHAyKLIMH n KaTaqin3 Xmmm4yeckunx peaKu,m7|. COHpﬂ)KEHHbIe CuctemMmbi»

BapwuaHT 1.
3agaHue 1. YTo Takoe xMmmnyeckas MHAYKUMUS U XMMUYECKOE COMpsKeHne? 3TO OAHO M TO Xe
Unn HeT?
3anaHue 2. HazoBuTe xapakTepHble YepTbl CONPSHPKEHHbIX peaKkL .
3apaHue 3. MNMpuBeante 1 06BACHUTE CXEMY NocrefoBaTEeNbHbIX PeaKLUi.

BapuaHrT 2.
3apaHue 1. KakoBa cxema conpsikeHHbIX peakuun no H. A. Wnnosy? Kak Ha3biBatoTCA
BELeCcTBa, y4acTBYHOLUNE B 3TOM NpoLEecce, 1 Kakyto poSib OHU BbIMOSHAOT
3agaHuve 2. KakoBo pasnuune mexagy NOHATUAMM « MHTepdepeHUms» N « conpsbkeHne»? Kakoe
noHAaTUe sasnsetcsa bonee odLWKM?
3apaHue 3. MNpuseaute n o6bACHUTE CXeMY NOCnefoBaTeNbHO-NapanfesnbHbIX peakuuin.

BapwuaHT 3.
3apaHue 1.4710 Takoe getepmmHaHTa? Kakas U3 AByX XapakTepuctuk-getTepMmHaHTa u daktop
NHAYKUMM — Hanbonee NOMHO XxapakTepuayeT CONnpsXeHHbIe NPoLecChl U noyemy?
3apaHue 2.Kakmx Tunbl NPOMEXYTOUHbIX MPOAYKTOB CBOMCTBEHHbI 4151 B3aMMOCBSA3aHHbIX
peakumn.
3aganue 3.MpuBeante n o6 bACHNTE CXEMY COMPSHKEHHBLIX PEaKLUA.

BapwuaHrT 4.
3aganue 1. Yto Takoe haktop MHAyKUMn? Kakue saHa4yeHust OH NpUHMMaeT?
3apaHue 2.Mcxoasa us 3HaHM 0 TUNax NPOMEXYTOYHbIX YacTuUL, ONULLNTE KaYeCTBEHHbIE
NPU3HaKN T€X UMM UHbIX CITOXHbIX NPOLECCOB.
3apanue 3.MpuBeaute 1 06BACHNTE CXEMY UHULNMMPOBAHHbBIX PeaKLUuii.

Tema «HekoTopble acnekTbl HEPaBHOBECHOIoO KaTanuasa.
OuccunaTuBHbIe CTPYKTYpPbI B KaTanuse»

BapwuaHT 1.
3agaHuve 1. YTo npeacraBnsaoT cobon AnccunaTBHbIE CTPYKTYPbI B KaTanmse?
3apaHue. 2410 Takoe Gudypkauna? Yem onpegenserca HanpasneHve pasBMTUA CUCTEMbI B
OKPECTHOCTSIX TOYKM BudpypKkaumnm?
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3apaHue 3. B yem CyLHOCTb TEPMOANHAMUNYECKOTO N KUHETMYECKOTO OObACHEHUS
CyLLIeCTBOBaHMSI HECKONMbKNX (ha3 kaTanmnaatopa npu katanumse?

BapwuaHrT 2.
3apaHune 1. KakoB MexaHn3M BO3HUKHOBEHWUSI AMCCUMNATMBHBIX CTPYKTYP B KaTtanuae?
3aganue 2. MNpuBeante npumepbl O6GBACHEHNSA «KPUTUHECKUX» SIBIIEHMIA B KaTanuae. Yem
006BbACHAETCS CyLLEeCTBOBaHME KPUTMYECKNX NapamMeTpoB B KaTtanuse?
3agaHune 3. Yem obbsicHsIeTCA pasHMLa Mexay paBHOBECHBIM U CTauMOHapHbIM ha3oBbLIM
COCTaBOM kaTanuaaTtopa?

BapwuaHT 3.
3apaHue 1. B kakmx cuctemax v no Kakor npuyvHe BO3HMKAKOT OUCCUMNATUBHbIE CTPYKTYPbI?
3agaHue 2. Kakumn on3nko-XmMm4eckMMmn MeTogamm n3y4varTca guccunaTmBHbIE CTPYKTYPbI B
KaTtanuse?
3aganue 3. KakoBbl 0CO6EHHOCTM HEPABHOBECHbIX NPOLECCOB B MHOroasHbIX
KaTanusatopax?

BapuaHrT 4.
3aganue 1. KakoBbl ycrnoBusi 00pa3oBaHUs QUCCUNATUBHBLIX CTPYKTYP B Katanuae?
3apaHue 2. [lante xapakTepuCTuKy BMCTabunbHbIX CTPYKTYP (TUNa «Tpurrepa).
3apaHue 3. B uem TepmogmMHammyeckme NpuYnHbI BbIrOAHOCTM MHOroda3HOCTM B KaTanuae?

BapwuaHrT 5.
3agaHue 1. YTto Takoe aBTOBOSHbI U NO KAKOMY UMW KakKUM MpuU3Hakam UX MOXHO OTHECTU K
ANCCUMNaTMBHBIM CTPYKTYpaMm B KaTanuse?
3aganue 2. Kakyto ponb ans ¢asoBbix NpeBpaLLEHnNin B KaTanmae urparT TPaHCNOPTHbIE
npoueccol?
3apaHue 3. AprymeHTunpyiTte, noyeMy obpasoBaHme AUCCUNATMBHBIX CTPYKTYP B KaTtanuae-aTo
nNposiBNeHNe HepaBHOBECHOCTN Ha MaKpOypPOBHE.

BapwuaHrT 6.
3aganue 1. Yto npeacraenstoT cobon NpoCTpaHCTBEHHO-HEOQHOPOAHbIE CTPYKTYPbI B
katanuse?
3apaHue 2. HazoBuTe NpUYUHBI HEPABHOBECHOCTM NPUNOBEPXHOCTHOMO COs KaTanuaaTtopa.
3apgaHuve 3. AprymeHTunpyinte, noyeMmy obpasoBaHMe AUCCUNATMBHBIX CTPYKTYP B KaTanuae-aTo
nNposiBNeHNe HepaBHOBECHOCTN Ha MakpOypPOBHE.

BapuaHT 7.
3apgaHuve 1. [lante xapakTepuCcTuKy Nepnoanyeckum BO BpEMEHN UCCUNATUBHBLIM CTPYKTypaMm.
3apaHuve 2. Kak npoucxoasaT AByMepHble dha3oBble NpeBpaLleHns B KaTanmse n Kakumm
MeTo4amMn MOXHO YCTaHOBUTb UX Hann4me?
3aganue 3. Kak obpasoBaHmne HoBOW a3kl B YCIIOBUSIX KaTannaa MOXET BIUATb Ha
KaTanMTU4eCKyto peakumo?

MpakTnyeckne paboTbl BLIMOMHAKTCA Ha 3aHATUM B TedeHne 3 akageMuyeckunx yacos. 3a
3TOT Nepuog CTYAEHT OOIMKEH, 03HAKOMMBLUUCH C NOPSAKOM BbINOMIHEHNSA 3adaHus, Npy NOMOLLN
npenogaBaTtens BbINOMHUTb NPaKTUYECKY0 YacTb paboTbl, NpeacTaBnTb NOSTyYeHHble pe3ynbTaThl
npenogasaTtento 1, ecrnv No3BOSseT BPEMS, NPUCTYNUTb K 0POPMNEHUI0 paboThbl 1 OPMYSIMPOBKE
BbIBO4OB. CrieaytoLlee npaTU4ecKoe 3aHATNE CTYAEHT HauMHaeT ¢ npeacTaBneHnsa opopmIIeHHON
paboTbl, OTYMTBIBAETCA NO paboTe 1 nonyyaeT cnegyroLlee npakTnyeckoe 3agaHue.

Bonpocbl ana gomaiuHero 3agaHvs hopmynmpyeT NEeKTop Ha NEKUMOHHOM 3aHATun. Ha
cnefywoLweM IeKUMOHHOM 3aHATUM CTYAEeHTbl NpeacTaBndalT pelleHve AOMalUHero 3ajaHug,
3aHATUE HAYMHAETCS C 0OCY)KAEHNSI BapUaAHTOB peELLEHMS.

CeMuHapbl (OMCKYCCUM) NPOBOASATCA Ha NPaKTUYEeCKOM 3aHATUM, O 4YeM npernogaBaTerb
3apaHee coobLiaeT oby4yarowmmcs. TeMbl, N0 KOTOPbIM MPOBOASTCA CEMUHapbl (AUCKyccun), u
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nporpamMma K HUM npeacTaBfeHa B COOTBETCTBYHLIMX  METOAMYECKUX  YKa3aHUsX,
peKoMeH0BaHHbIX CTyAeHTaM. Mo cornacoBaHmio ¢ 00y4aroLWLMMUCS 3a4eT MOXET NPOBOAUTLCS B
dopme ycTHou Gecegbl UnNM opmMe TEeCTUPOBAHMSI MO OCHOBHBLIM pasfernam Kypca. JOk3aMeH
NPOBOANTCS TONbKO B YCTHOM chopme.

20.4. NMpomexyToyHaa aTrectauusa
lNpomexyToyHaa aTTecTauusi No AUCUMNSIMHE OCYLLECTBAAETCS C MOMOLbLIO CreayoLmx
OLIeHOYHbIX cpeacTB: cobecenoBaHve no buneTtam k 3ayeTy.

1. Kakne knaccbl kaTanus3aTtopoB MPMMEHSIIOT B MpoLeccax OKUCNUTENbHO-BOCCTAHOBUTENBHOMO
kaTanunsa?

2. Kak npoucxoasT ABymMepHble ha3oBble NpeBpalleHnst B KaTanuse U Kakumm MeTogammn MOXHO
YyCTaHOBUTb UX Hanu4ne?
1. JaiiTe XxapakTepuUcTuKy Nepmoanyeckum Bo BpeMeHM OUCCUNATUBHBIM CTPYKTYpaMm.

2. Kakue BelllecTBa Ha3bIBAOTCA MHIMOUTOpaMn hepmMeHTOB?
1. Yto npeactaBnaloT cOO0M rOMOreHHbIN U reTeporeHHbIn Katanua? Yem oHn otnnyatoTca?

2. AprymeHTupyinte, noyemy obpasoBaHMe AUCCUMATUBHBLIX CTPYKTYpP B KaTanu3e — 3TO
NposiBrieHne HepaBHOBECHOCTU Ha MaKpOYpPOBHeE.

1. Kakue knaccbl kKatanu3aTopoB MPUMEHSAIOT B Mpoueccax KUCIIOTHO-OCHOBHOMO Katanusa u
noyemy?

2. HasoBuTE NpUYMHBLI HEPaBHOBECHOCTU MPUMNOBEPXHOCTHOrO CIosi KaTanuaartopa.
1. YTo npeacraBnsitoT coboi NPOCTPaHCTBEHHO-HEOAHOPOAHbIE CTPYKTYpPbI B KaTanunse?

2. KakoB MexaHn3M 0eNCTBUS KaTanuaartopa (3Hepretuyeckas cxema u onncaHme)?
1. Kakue knaccbl Katanu3aTopoB MPUMEHSIOT B Mpoueccax KUCIIOTHO-OCHOBHOMO Katanusa u
noyemy?

2. AprymeHTUpyiTe, novyemy obpasoBaHue ANCCUNATUBHbBIX CTPYKTYP B KaTanuse-aTo nposiBfieHne
HEepPaBHOBECHOCTM Ha MaKPOYPOBHE.
1. Yto Takoe aBToKaTanuns? MNpuBeguTe NpMMEpPbI TaKMX NPOLIECCOB.

2. KakoB mMexaHn3M reTteporeHHo-katanuTuyeckoro npouecca ( OCHOBHble ctagun ) ? Kakue u3
CTagun 3K30-, a Kakne- AHAOTEPMUYHbI?

. UTo Takoe aBTOBOSHbI 1 MO KaKOMy MINN KakMM MpU3HakaMm UxX MOXHO OTHECTU K AUCCUNaTUBHBIM
CTPYKTypam B Katanuse?

2. KakoBa cxema conpsbkeHHbix peakumi no H. A. Lwunosy? Kak HasbiBatOTCA BeLlecTBa,
y4yacTByOLLME B 9TOM NPOLIECCE, U KaKy POSib OHU BbIMOSTHAOT?
1. Kakux Tunbl NPOMEXYTOYHbIX MPOAYKTOB CBOMCTBEHHbI AN B3aMMOCBA3aHHbIX peakLuii.

2. Yto Takoe cenekTMBHOCTbL KaTanuaatopa? Npueegurte npumepbl.
1. Yto Takoe crneumdu4HocTb kaTanuaatopa? Npusegute npumepsl.

2. Yto Takoe budypkaumna? Yem onpegensieTcs HanpasreHne pasBUTUS CUCTEMbl B OKPECTHOCTSX
TOYKM BMdpypkaumm?
1. B Kakux cuctemax v no Kakom Mpu4MHe BO3HMKAKOT ANCCUNATUBHbBIE CTPYKTYPbI?

2. HazoBuTe xapakTtepHble YepTbl COMPSKEHHbIX peakunn.
1. KakoBO pasnuume mexay MOHATUAMU « UHTepdepeHuma» n « conpsbkeHne»? Kakoe noHstue
asnseTcsa bonee ooOLUM?
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2. MpueeanTte npumepbl OOBACHEHUS «KPUTUYECKUX» SIBNEHWUI B kaTanuse. Yem obbsicHsieTcs
CYLLLECTBOBaHWE KPUTUYECKUX NapaMeTpoB B kaTanuse?
1. KakoBbl ycrioBusi 06pa3oBaHus AMCCUMNATUBHBIX CTPYKTYp B kaTanuae?

2. Kakaa BenunuumHa xapaktepusyeT akTMBHOCTb KaTanusatopa? Kak oHa paccuuTbiBaetTcs Ans
NpoLeccoB roMO- 1 reTeporeHHoro Kkatanusa?
1. B 4em cyTb NEPBUYHOrO 1 BTOPMYHOTrO coneBoro addekra?

2. Yem oObscHseTca pasHuMua Mexay PpaBHOBECHBbIM U CTauMOHapHbIM (ha3oBbIM COCTaBOM
KaTanusatopa?
1. KakoBbl ycnoBusi 06pa3oBaHnsa ANCCUMNATUBHBIX CTPYKTYP B KaTtanuse?

2. Kakasi BenuumMHa xapakTepusyeT akTMBHOCTb kaTanusatopa? Kak oHa paccuuTbiBaeTcsi Ans
NPOLECCOB rOMO- U reTePOreHHOro katanusa?
1. Kakumn onsnKo-XMMUYeCKMMN METOAaMM N3y4atoTCsi AUCCUNaTMBHbIE CTPYKTYPbI B KaTanuse?

2. MpoMoTMpOBaHWE M OTPABMEHME KaTanmn3aToOPOB-4YTO 3TO 3a SABMEHMS U KakoB UX MeXaHU3M?

Mo okoH4YaHun oby4veHns no kypcy «[llepunogmnyecknin 3akoH M €ro ponb B
LueneHanpaBfieHHOM CUHTe3e HOBbLIX MaTepuanoB» MNPOBOAUTCHA MPOMEXYTOYHASA
aTTectaums B popme 3adeta. K 3ayeTy obyvatowmecs nonyyaroT nepeyeHb BONpOCoB, U3
KoTopbix hopmupytotca KUM no npegmeTy. HakaHyHe 3ayeTa NpoBOAUTCHA KOHCYMbTauus,
roe CTydeHTbl MOryT MPOSACHUTb BOMPOCHI, OCBOEHWE KOTOPbIX BbI3blBAeT TPYAHOCTW.
Mpuxoasa Ha 3a4eT, oby4vaoLWmMinca AOMKEH UMETb Npu cebe 3a4eTHYHO KHUXKKY U TeTpaab C
nabopatopHbiM npakTukymom. O6y4vatowmncsa sblbupaet KMM n rotoButca K OTBETY.
Bpemsa Ha nogrotoBky pernameHTMpoBaHo [MonoxeHnem o NpOMEXyTOYHOW aTTecTtaumm
obyvaroLmxca no nporpaMmmam BbiCLLEro 0b6pa3oBaHus.

[na oueHmBaHusa pe3ynbTaTtoB o6yquM9| Ha 3a4eTe ucnosnb3yeTcqa — 3a4TeHO n He3a4eT.

CooTHoLLEHME NOoKa3aTernen, Kputepues U1 WKalbl oLUeHnBaHNA pe3yrnbTaToB O6y‘-IeHVIFI.

YpoBeHb
KpuTepun oueHnBaHus KoMneTeHLnn cchopmumpo- Lkana oueHokK
BaHHOCTHU
KOMNEeTEHL M
Ob6yvatowuiica BnageetT YacTUYHO TEOPETUYECKUMWU  OCHOBaMMU MoporoBbin 3
ONCUMNIUHBI,  dparMeHTapHo  cnocobeH um3naratb  OCHOBHblE YPOBEHb adTeHo
nonoXxeHnst y4ebHOro Kypca, He yMeeT yCcTaHaBNMBaTb CBSA3b MEXAy
3HaHuaMU [Mepuognyeckoro 3akoHa u [Mepuogmyeckon Tabnuubl K
obrnactaMn NPUMEHEHUS] 3TUX 3HAHUNW, NPU PELUEHUN NPAKTUYECKNUX
3a4a4 JONyCKaeT cepbe3Hble OLIMOKMN.
OOyvatowuncs  AEMOHCTPUPYET  OTPbIBOYHbIE,  (bparMeHTapHble Hesauet
3HaHWA, [OonyckaeT rpydble OWWOKM MNpU peLeHnM NPaKTUYECKNUX
3agav.

20.5. MeToau4yeckme MaTtepuanbl, onpegenswolwme npoueaypbl OLEHUBAHMA 3HAHWM,
YMEHUI1, HaBbIKOB U (UNK) ONbiTa AEATENILHOCTU, XapaKTepU3yroLWmx 3Tanbl (oopMMpoBaHUA
KOMMNeTeHLun

OueHka 3HaHW, YMEHU N HaBbIKOB, XapakTepuaytoLas atanbl (POPMUPOBAHUSA KOMMNETEHLNIA
B paMKax W3y4eHUs AUCLUMMAMHBI OCYLLECTBMSAETCA B X04e TeKylWehn M MNPOMEXYTOYHON
aTtTecTtaumn.
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Tekywas atTectauusi NpoBOAUTCS B COOTBETCTBUM C [onoXeHMem O Tekyllen atTectauuu
obyvatowmxcss no nporpammam Bbicllero ob6pa3oBaHMsi BOpPOHEXCKOro rocygapCTBEHHOMO
yHuBepcuTeTa. Tekywasi aTTectaums NpoBoauTcsi B oOpMe YCTHOrO Onpoca M TeCTUPOBaHMSI.
KpuTepun oueHMBaHMs NpUBEAEHbI BbILLE.

MpomexxyToyHas aTTecTauusi NPOBOAUTCS B COOTBETCTBUM C [NOMNOXEHMEM O NPOMEXYTOYHOW
aTTecTauum oby4aroLmnxcsi No nporpammam BbicLLero o6pasoBaHus.

KoHTponbHo-u3MepuTernbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauumu BKMoYalT B cebs
TeopeTnyeckne BOnpochl, NO3BOSISIOLLME OLEHUTb YPOBEHb MOSNYYEHHbIX 3HAHWUA.

Mpy oOLeHMBaHUM WCMONb3YITCA KONMWMYECTBEHHbIe LKarnbl OLEHOK. Kputepun oueHuBaHuSs
NnpuBeAEHbI BbiLLE.



