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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.B.Z1B.09.01 IlepcnieKTUBHBbIE METO/Ibl AKTUBAIIMH MPOIIECCOB CMHTE3a
(GyHKIHMOHAJIBLHBIX MATEPHUAJIOB

1. Kog n HaumeHoBaHue HanpaBneHua nogrotoBku/cneyunansbHocTu: 04.03.02 Xumuns,
du3nka n MexaHnka matepmanos

2. Mpodunb noaroToBkK/cneumanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kacheppa, oTBevarLasn 3a peanmsaumio AUCUUMNNUHBI: Kadbeapa matepnanoBeaeHnsa u
WHOYCTPUM HAHOCUCTEM

6. CoctaBuTenu nporpamMmmbl: KoctptokoB Buktop ®egopoBud, JOKTOP XMMUYECKUX HaYK,
AOUEHT

7. PekomeHaoBaHa: Hay4HO-METOANYECKNM COBETOM XMMMUYECKOro dhakynbTeTa, NpOTOKO
Ne4 ot 11.04.2024

8. YuebBHbIN roa: 2026-2027 CemecTp(bl): 6



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

[{enpro mIpenogaBaHus JAHHOTO JIEKITMOHHOTO Kypca SIBJSETCS 3HAKOMCTBO CTYJICHTOB C
MOSIBUBIIUMUCS B TOCJIETHEE BPEMsI HOBBIMU CIIOCOOAMM aKTHBAIIMKM XMMHUYECKUX PEAKIUi B
mpoIieccax CuHTe3a (QyHKIIMOHAIBHBIX MAaTepUaIOB. DTH COBPEMEHHBIE CITIOCOOBI YCKOPEHUS
peakiui TO3BOJSIOT HE TOJBKO YMEHBIIUTH BpeMsl MPOIECCa, HO U TOBBICUTH €ro
CEJICKTUBHOCTh, MOAU(HUIIMPOBATh CBOWCTBA IEEBBIX MPOAYKTOB B 33JIaHHOM HANpaBJICHUH.
HeoGxomumo oBnaaeHue OONIMMH COBPEMEHHBIMH ITOAXOJaMHU K AKTHUBAIMHM IPOIECCOB,
BO3MOXXHOCTSIM M XapaKTepy BO3JACHCTBHS HAa TEPMOJAMHAMUKY U KHHETHKY MPOIIECCOB.

3ajgauu Kypcea:

TpaaulMOHHO MOBBIIIEHUE CKOPOCTU PEAKLIUU TOCTUTAETCs MOBBIIICHHEM KOHIEHTPALIMH
peareHToB, IMOBBIICHHEM TEMIIEpPAaTypbl WU AaBieHus. Ponb cpensl, BiausHue (HakTOpoB
($U3UYEeCKOM TPUPOMABI, XUMHU3M BO3JICHCTBUS KOMIIOHEHTOB-AaKTUBATOPOB MPAKTHUYECKH HE
OCBEIIAIOTCS B KypcaxX HEOPTraHWYECKOM, OPraHnYeCKOr WM PU3NYECKOr XUMUHN. MexX Ty TeM
B [IOCJIE/THEE BPEMSI ITPOU3OILLIN KPYIIHBIE IPOPBIBBI B TEOPETUYECKOM IPEICTABIEHUU O POJIU
Cpenbl, B3aMMOJICUCTBUAX Ha MOBEPXHOCTU pasnaena (a3, BIUSHUU (PaKTOpoB (Pu3MUecKoin
OpUPOABl HA XOJ XUMHUYECKHX TMPEBpAlICHUM, XMMHUYECKHMX MEXaHHW3MaX BO3JACHUCTBUSA
akTUBaTOpoB. [103TOMY AJI1 MOArOTOBKH COBPEMEHHOI'O CHELMAIMCTA—XUMHKA COBEPIICHHO
HEOO0XO0MMO JaTh OakanaaBpaM OCHOBHBIC IOHATHUS B ATON 001acTH.

10. MecTo y4yebHOM AncUMNIUHLI B cTpyKType OOI:
B1. YacTtb, hopmupyemas yyacTHukamm obpasoBaTefibHbIX OTHOLLEHWMN.

[ns ycnewHoro OCBOEHUA AAaHHOW OUCUUNIIMHBLI, CTYOAEHT [OSKeH npenBapuTernbHO
n3yunTb cnegyrowmne gucumnnmHbel: Matematuka; ®usmnka; Oblias n HeopraHMyeckas XUMUS;
KuHeTuka cuHTe3a TBepaodasHbix MaTepuanoB. [aHHas  gucuunnuHa  sBnsieTcs
npeawecTteylowen ana aucuunnund: MatepunanosegeHvne; HaHomatepuansl; MaTtepuans! ans
3NEKTPOHHOM TEXHUKN; MNepcnekTuBHbIE PYHKLMOHASbHbIE MaTepuarnsl.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBblKWU), COOTHECEHHbIE C MIlaHMpYyeMbIMU pe3yribTaTaMU OCBOEHUA obpa3oBaTeNlbHOM
nporpaMmmbl (KOMMETEHLUAMU) U MHOUKATOPAMM UX OOCTUXKEHUS:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHL MU
MK-2 | CnocobeH MK-2.1 | CnocobeH 3HaTb: Knaccudukaum MeTOOOB  aKTMBaL MK
MCnonb3oBaTb 3HaHUSA BbIOMpaTh npoLieccoB CVHTEe3a P YHKLUNOHAMNBHBIX
0 MeTodax CuHTe3a u MeTOAbl CUHTE3a | MaTepuarnos, OCHOBHbIE NONoXeHust
CBOWCTBax MaTepuanos TEPMOAMHAMUKN  TBEPAOMA3HbIX peakumm U
mMaTepuanos pasnnM4HoOro crnocobbl nepeeofa TBepaodasHbIX peareHToB B
pasnmn4HOro Ha3HayeHus (B aKTMBHOE COCTOSIHME; OCHOBHbIE MPOLIECCHI
HasHayeHnsi, B TOM TOM 4yucne nedektoobpa3oBaHnss B TBeEpAbIX Tenax u ux
yucne HaHoMaTepuanoB | BMUSIHAE HA peaKkLMOHHY CMOCOBGHOCTH;
HaHomaTepuanos, ANns ) B COOTBETCTBUM | yMETb: NpeaBuaeTb MOCMNeacTBUA TOrO UMM
peLleHuns C NocTaBneHHON WMHOrO BuOa aKkTUBUPYIOLLEro BO3OENCTBMSA Ha
npodeccnoHarnbHbIX 3agadven dyHUMOHanNbHbIE  CBOMCTBa  TBEpAodasHbIX
3apay maTepuarnos.
BNageTb 3HaHMUAMKM O COBPEMEHHBLIX 06nacTsx
NMPUMEHEHUST CTUMYINMPOBAHHBIX MPOLIECCOB U
HanpaBEHNSAX UX Pa3BUTUS
MK-2.2 | CnocobeH 3HaTb: NpeMMmyLiecTBa U HeOoOCTaTKU OCHOBHbIX
ncnonb3oBaTb METOAO0B aKkTnBauuvn TBepAodasHbIX pearHeToB.;




3HaHWA O yMeTb: onpenensaTb HeobOXoauMbIA  Tun
CBOWCTBax aKTMBaLmm npoLieccos CUHTe3a
maTtepuanos Ans | ddyHKUMOHanbHLIX MaTepuanoB B 3aBUCUMOCTU
peLleHus oT o6nactu NpUMeHeHNs KOHKpPETHOro
KOHKPETHbIX CUHTE3Mpyemoro martepuana.
npodeccuoHanbH | BnageTb:  COBPEMEHHbIMM  noaxodamn K
bIX 3aga4 aKTMBaUMM  MNPOLIECCOB,  BO3MOXHOCTAM U
XapakTepy BO3[elCTBUA Ha TepMOAMHAMUKY W
KMHETMKY MpOLIECCOB CUHTE3a TBepAodasHbIX
maTtepuanos.

12. O6bemM gucUUNNNHbLI B 3a4eTHbIX eauHuuax/yac — 3/108

dopmMa NpomMeXyTOYHOWM aTTecTauum — 3a4er.

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCTb
Mo cemecTpam
Bua yueGHol paboTbl Bcero
Ne cemecTpa Ne cemecTpa
6
KoHTakTHasa paborta
nekunu 36 36
npakTudeckme 36 36
B TOM 4ymcne: nabopartopHble
KypcoBas pabota
CamocTtosiTensHas paborta 36 36
lMpomexyToyHasa aTTecTaums
UToro: 108 108

13.1. CopepxaHme AUCLMUNIINHBI

Na Peannsauus
HanmeHoBaHue pasaena
n ONCLUUMIINHBI C
pasgena CopepxaHve pasgena AUCLUNnHLI
/ MOMOLLIbIO
AVCUMNIUHBI N
n OHIanH-Kypca,
QYMK
1. lekuum
1 TepMmoguHammnyeckass oLeHKka BO3MOXHOCTU TBepaodasHoro | 3YMK
B3anmoaencTBus.  AKTUBHOe — COCTOsiHMe  TBepAodasHbIX | https://edu.vsu.ru
TepmoguHamuka peareHTOB W nNpPoAYKTOB. AKTMBUpPOBaHME TBepAodasHbIX /course/view.php
TBEpOOoda3HbIX peareHTOB W3MEHEHMEM WX XUMUYECKON U TEepMUYECKON 2id=6469
peakuuin npegsictopun.  AKTUBMpoOBaHWe TBepAdblx a3 BBeOeHUEM
MuUkpogo6aBoK. AKTMBMPOBAHWE peakUMOHHbIX CMecen B
npouecce TBepaodasHoro B3aumMoaencTeunst
2 Mpouecchbl O6pa3zoBaHune ToveuHbIx AedekToB. JIHelHble (gucnokaumm) n | AYMK
AedekToobpasoBaHu | nnaHapHble AedekTbl. PaBHoBecue AedekToB B GUHAPHBLIX | https://edu.vsu.ru
A N MEXaHU3M KpucTtannax. Bsaumopencrteume ToveyHbIx gedektoB. OCHOBHbIE /courselview.php
TBEpAOda3HbIX TUNbl B3aumogencTsusa. Accoumnauma pedektoB. [lpouecchl 2id=6469
peakuuii. AsneHuns ynopsigodeHns gedekrtoB ¢ 00pasoBaHMEM CBEPXCTPYKTYP.
pasynopsifodeHus B | YrnopsigoyeHue n aHHUrMNAUMA Aedekros nytem




KpucTanmnax

neperpynnupoBKA  KOOPAMHALUMOHHbBIX  MONuagpoB.  duauko-
XYIMUYecKmne dakTopsl, onpegensoLme MeXaHn3M
TBEpAodasHbix peakuui. Ouddysms B TBepablx Tenax. Teopus
TBEpAOMdA3HOro B3aMmopencTeBusa. BnusiHne HepaBHOBECHbIX
aedekToB Ha CKOpPOCTb U MexaHu3Mm TBepAaodasHoro

B3aVMOOEeNCTBUS. CTpykTypHas Knaccudgukaums
nonumopdHbIX npesBpawieHun. [peBpallieHuss nepeoro u
BTOPOrO poaa. MapTteHcuToBbIE npespaLleHus.

WHuummpoBaHve n npegoTtepalleHve asoBbiX NpeBpaLleHnin
6e3 uaMeHeHus cocTaBa. OHAHTUOTPOMHbIE U MOHOTPOMHBIE
npeBpaLleHns

MexaHunyeckoe
aKTMBMpOBaHME
MHAMBMAYanNbHbIX
peareHToB u nx
cMecen.
AvcneprupoBaHue n
aKTuBaLumsa TBepabiX
Ten

OHepreTuka npoLeccoB ANCneprmpoBaHus. dunsunko-
XUMUYECKMNE SIBMIEHUS, COMPOBOXAAKLWME OUCNeprnpoBaHne
TBEpAbIX Ten (BblgeneHue Tenmna, MNosiBIEHWE  BbICOKMX
OaBMEHWI, YCKOPEHWE MpPOLECCOB MNepeHoca, 3NeKTpudeckmne
ABNEHNS, 9K30IMUCCUA U MEXAHOSIMUCCUSI  INEKTPOHOB).
BnuaHne TtemnepaTypbl, cpefbl U MNOBEPXHOCTHO-AKTUBHbIX
BELLeCTB Ha nMpoueccbl AUCMEepPrMpoBaHMs W aKkTUBaUUW.
dusnyeckme  OCHOBbl  MEXaHOXMMUM N MEeXaHW4eckomn
akTuBauum. XmmMm4yeckmne crnencTBust MexaHU4Yeckom aktusauuu.
KuHeTnka mexaHOXMMMYeckux npoueccoB. [JOCTWXKEHUS W
nepcrnekTuBhI MEXaHOXUMUMN. MexaHun4yeckue mMeToabl
aKTMBaLMmM ANst KOMINIIEKCHOW nepepaboTKu ChipbS.

QYMK
https://fedu.vsu.ru
/coursel/view.php
?id=6469

XumMmmnyeckas
akTusaums
NpoLIeCCOB CUHTE3a
MaTtepuanos

MHD,yKU,VIﬂ N Katanims XMMU4ecKknx peaKLI,VII7I. COI'IPH)KGHHble

peakumu. BsanMocBsizaHHble peakumu. Xumunyeckasi
uHTepdepeHums. O6GLasi cxema COMnpsiKeHHOro npouecca.
XapakTepHble YepTbl COMPSPKEHHBIX peakuui.

MHorokaHanbHble NpPoOLECChbl B COBPEMEHHbLIX CUCTEMax W
KMHETMYECKMA 00X04 HeratuMBHbIX KaHanoB CBS3WM Mexay
ctragusimn. ConpsbkeHWe Kak BapuaHT XeMO3HepreTu4eckoro
cTumynupoBaHusa. OCOBEHHOCTM COMpsXKEHHbIX NPOLIECCOB B
reTeporeHHbIX cMcTemax.

KncnotHo-ocHOBHOM KaTanu3. Teopuu KUCMAOT M OCHOBAaHWN.
Twunbl KMCNOTHO-OCHOBHOrO  Katanusa  (cneuududeckui
KUCNOTHbIN KaTtanms, ooLwun KWUCITOTHbIN KaTanms,
ANEKTPOUNbHbLIN  KaTanua,  crneumuyecknin  OCHOBHOWN
KaTanus, oOLuii OCHOBHOWN KaTanua, HykrneounbHbIN KaTanus).
KuHeTnka peakuuih KUCMOTHO-OCHOBHOrO katanusa PyHKuus
KucnoTtHoctn Nammera.

MexdasHbin katanus. basoBble npuHuMnel M®K. Mogenb
Crapkca. AnbTepHaTuBHble Mogenun MO®K. Katanusatopsl
MexdasHoro nepeHoca

HeTpaguumoHHbIe MeToabl akTMBauumm OKCUOHbIX
KaTanms3aTtopoB C  HAHECEHHbIMW  MOHAMW  NEepPexonHbIX
mMeTannoB. HoBble TUNbl reTeporeHHbIX NPOLLECCOB C y4acTueM
TBEpPAbIX KaTanns3aTtopos, peareHToB 1 NPOaYKTOB
MuuennapHelin  kaTanua.  Tunbl  NOBEPXHOCTHO-aKTUBHbIX
BELLLEeCTB (MAB), Kputudeckas KOHLIEHTpaums
MULEennoobpasoBaHus. CTpoeHue Muuenrn. Mpupoga
muuennapHoro katanusa (MK). BnuaHne wmwuuenn  Ha
paBHOBeCHble peakuun. MK B MOHOMOMEKYNSAPHbIX U
BOMMONEKYNSIPHBIX PeaKkLmsiX.

depMeHTaTUBHbLIN KaTanu3. [NaBHble MNPUYMHBbI  YCKOPEHUS
depMeHTaTMBHbIX peakumMn — copbuuss Ha MNOBEPXHOCTH,
NonMdYHKLNOHAbHbBIN XapakTep B3auMOOENCTBUSA, U3MEHEHNE
XapakTepucTUK cpedbl B 00racTu akTMBHOMO LEHTpa. Twnbl
depMeHTaTUBHBIX peakuui. buokatanns B Xummmn

OQYMK
https://edu.vsu.ru
/course/view.php
?id=6469

dusnyeckmne metoabl
CTUMynnMpoBaHuA
XUMUYECKNX
npoueccos

dotoxummsa. OCHOBHble 3aKOHbl W KBaHTOBbLIN  BbIXOp,.
dusmyeckne n xummdeckne potonpouecchl. KnHeTuuyeckas
cxema LUtepHa-donbmepa. 3aBUCMMOCTb KBaHTOBLIX BbIXOO0B
OT pasfn4YHbIX YCIOBUIA.

OneKTPOHHO-CTUMYNMPOBaHHAs  akTMBaUMUs  peakUMOHHbIX
cuUcTeM.

MwukpoBonHoBoe u3nyvyeHme B xumun. OcobeHHoCT n

QYMK
https://edu.vsu.ru
/course/view.php
?id=6469




BO3MOXHOCTU MWKPOBOSIHOBOW XuMun Baaumopenctene MB-
na3nyyeHnss ¢ BewectBoMm. [lpumeHeHne MB-o0nyyeHus B
XUMUYECKOK NnpakTuke.

CoHoxnmus. 3BykoBble korebaHus B MHTEHCUMKALMM XMMUKO-
TEXHOJIOrMYECKMX npoLeccos. Knaccudurkauyus
yNbTpa3ByKOBbIX peakuui. Kasutaums. XvuMmumyeckne npouecchl
B KaBUTALMOHHbIX My3bipbKax. 3Opo3ns W JucneprupoBaHue
TBEpAbIX Ten. BnuaHue akyctudeckux  konebaHun  Ha
copbumoHHble npoueccbl. OCHOBbI TEOPUWN YrNbTPAAKYCTUKM.
Knaccudpmkaums  3ByKOBbIX  BOMH.  XapakrepucTuieckue
napameTpbl CBOWCTB yrnbTpa3ByKOBbIX BOSMH. KaButauus. Tunbl
kaButaumun. dakTopbl, BNUAKOLWNE Ha kaBuTaumo. dusmyeckne
cBoOWCTBa pacTBoputens TemnepaTtypa. YactoTa ynbTpasByka.
Hanuuve pacTBOPEHHbIX rasos. CreneHb YNCTOTBI
peakuMoHHOM cuctembl. BHewHee paBneHne. MowHOCTb

ynbTpasBykKa.
MeToabl, wucnonb3yemble B COHOXUMWUW: MEXaHW4eCKuH,.
OeKTpocTaTu4eckmm, ANEKTPOANHAMUNYECKUN,.
MarHMTOCTPUKLNOHHBIN, 3NEKTPOMArHuTHbIN,

Nbe303NEKTPUYECKNIA, NTA3EPHbIN.

YnbTpasByK BbICOKMX YACTOT. YNbTpa3Byk B Xumuu. MexaHnambl
BO3OENCTBMA  yrnbTpasByka Ha  XWMUYECKMe  peakuumwu.
[eTeporeHHble cuCTeMbl «TBepAoe Teno — KMAKOCTb».
[eTeporeHHble cucTembl «XKUAKOCTb — XXUAKOCTbY. [OMOreHHble
peakumMn B >XWOKOW cpefde. YnbTpasByK B KaTanmUTUYECKMX
npoueccax. YnbTpassyk U nonnmepsl. [JecTpykumns nonvMepos.
Monumepwnsauus

PenakcaunoHHble  gBneHus. O6paboTka nonuMMepoB w
nonvMmepHass TexHomnorns. WHTeHcudumkaums  XMMUYECKMX
npoLeccoB. YNbTpa3ByKOBOE OCaXKAEHWEe W KpucTannmsauus.
dunbTpaums nod AevcTBMEM ynbTpasByka. YnbTpasBykoBOe
u3MernbyeHne M CMellvMBaHWe. YNbTpa3BYKOBOe pacrblieHne
XMOKOCTW.  YnbTpasBykoBasd [Jerasaums. YnbTpasByKoBOe
SMynbrMpoBaHue. YnbTpasByk W OuoTexHonorus. BnusHue
ynbTpasByka Ha 6Ouonormyeckve cuctembl. MexaHuueckoe
AencTene  ynbTpasByka — PuU3MKO-XUMMYECKoe — delcTBue
ynbTpasByKa.

2. MNpakTnyeckue 3aHATUA

TepmoanMHaMmnyeckass oueHKa BO3MOXHOCTW TBepAodas3Horo
B3aMMmoencTeus.  AKTMBHOE  COCTOsiHME  TBepAodasHbIX

OYMK
https://edu.vsu.ru

TepmoguHammka peareHTOB W NPOAYKTOB. AKTMBMpPOBaHWEe TBepAodasHbIxX /courselview.php
TBEpAodasHbIX peareHTOB W3MEHEHMEM WX XUMUYECKON U TEPMUYECKOWN 2id=6469
peakuuin npegbictopun.  AKTUBMpOBaHWe TBepablX a3 BBeJeHUEM
MUKpogob6aBoK. AKTMBMPOBaHWE pPEaKUUOHHbIX CMecen B
npotecce TBepAodasHoro B3auMoaencTeus
Ob6pasoBaHue ToveyHbIX gedekToB. JIHerHble (gucnokaumm) n | 3YMK
nnaHapHble AedekTbl. PaBHoBecne AedekToB B GUHAPHBIX | https://edu.vsu.ru
KpucTannax. BsammopaencTene TodeqHbix AedpekToB. OCHOBHbIE | jcourse/view.php
TUNbl B3aumogencTsusa. Accoumnauma pedektoB. [lpouecchl 2id=6469
ynopsigodeHusi gedektoB C o0bOpa3oBaHMEM CBEPXCTPYKTYP.
Mpouecceol Ynopspo4veHune n aHHUrMNAUMS aedekroB nytem
AedekToobpas3oBaHn | NeperpynnupoBKA  KOOPAMHAUMOHHBIX  NonuaapoB.  ®usuko-
S 1N MEXaHN3M XYIMUYeCcKmne dakTopsl, onpegensowme MexaHu3M
TBEpOodasHbIX TBEpaodasHbIX peakuun. Auddysnsa B TBepabix Tenax. Teopusi
peakuun. AsneHua | TBepaodasHoro B3aMmopencTeBud. BnusiHue HepaBHOBECHbLIX
pasynopsiiodeHnss B | AedeKToB Ha CKOPOCTb W MexaHu3m  TBepaodasHoro
Kpuctannax B3aMMOOENCTBUS. CTpykTypHas knaccudukaums
nonuMopdHbLIX  NpespalleHnin. [pesBpalleHus nepsBoro U
BTOPOroO poda. MapTeHcuToBblE npespaLleHns.
MHuunmpoBaHue n npepoTBpalleHne asoBbiX NpespaLleHnii
6e3 M3MeHeHVs cocTaBa. OHAHTUOTPOMHbIE M MOHOTPOMHbIE
npespaLleHns
MexaHn4yeckoe OHepreTuka npoLeccos aucrneprmpoBaHus. dusnko- | AYMK
aKTMBMpOBaHUE XUMUYECKMNEe ABMEeHWs, COoMpoBOXJallwune aucneprupoBaHue | https://edu.vsu.ru




VHAMBUAYanbHbIX
peareHToB U 1X
cmecen.
OucneprupoBaHue n
akTnBaLumsa TBepabix
Ten

TBEpObIX Ten (BblgeneHue Tenmna, MNosiBIEHWE  BbICOKMX
OAaBMEHWI, YCKOPEHWE MpPOLECCOB MNEpPeHOca, 3NEeKTpUYecKkne
SABMNEHNsI, SK303MUCCUS U MEXAHOSMUCCUSI  3ITEKTPOHOB).
BnuaHne TtemnepaTypbl, cpefbl U MNOBEPXHOCTHO-AKTUBHbIX
BELLeCTB Ha Mpoueccbl AOUCMEPrMpoBaHMS U aKTMBaLMWW.
dusnyeckme  OCHOBbl  MEXaHOXMMUM N MEeXaHW4eckomn
akTuBauun. XMMmn4eckmne crnencTBmst MexaHM4Yeckom aktusaLumn.
KuHeTMka MexaHOXMMUYeckux npoueccoB. [OCTUMXKEHUs U
nepcrneKkTmBbI MeXaHOXUMUM. MexaHu4eckne MeToabl
aKTMBaLMmM ANsi KOMIMIIEKCHOW nepepaboTKu ChipbS.

/course/view.php
?id=6469

Xnmmnyeckas
akTuBauusa
NpoLIeccoB CUHTE3a
MaTepuanos

MHL],yKLJ,VIﬂ n Katalinms XMMU4ecKknx peaKLl,VIVI. COI'IpFl)KeHHbIe

peakumu. B3anMocBsizaHHble peakuum. Xumunyeckasi
uHTepdepeHums. O6GLWasi cxema COMnpsKeHHOro mnpouecca.
XapakTepHble YyepTbl COMPSPKEHHBIX peakumi.

MHorokaHanbHble MNpoLeccbl B COBPEMEHHbIX cucTeMax W
KMHETMYECKNA 0OX04 HeraTuMBHbIX KaHanoB CBS3WM Mexay
ctragusMmn. ConpsbkeHue Kak BapuaHT XeMO3IHepreTuyeckoro
ctumynupoBaHus. OcobeHHOCTU COMpsXXEeHHbIX NPOLEeccoB B
reTeporeHHbIX CMCTEMax.

KncnotHo-ocHOBHOM KaTanu3. Teopuu KUCMAOT M OCHOBAaHWN.
Tunbl  KACMOTHO-OCHOBHOrO  Katanu3a  (cneunduyeckin
KMCNOTHbIN Katanms, obLwmn KNCNOTHbIV KaTanus,
ANEKTPOUNbHbIN  KaTanua,  cneumguyecknn  OCHOBHOWM
KaTanus, oL OCHOBHOWM KaTanus, HyKneounbHbIA kKaTanms).
KuHeTvka peakuuii KUCMOTHO-OCHOBHOrO kKatanusa PyHKuus
KncnoTtHocTu NammerTa.

MexdasHbin katanua. basosble npuHumnel MOK. Mogenb
Crapkca. AnbTepHaTmBHble Mogenun MO®K. Katanusatopsl
MexdasHoro nepeHoca

HeTpaguumMoHHbIe MeToAbl akTuBaumm OKCUAHbIX
Katanms3aTtopoB C  HAHECEHHbIMM  MOHaMK  NEepPEexXOOHbIX
mMeTannos. HoBble TUNbl reTeporeHHbIX NPOLECCOB C y4acTuem
TBEpPAbIX KaTanns3aTtopos, peareHToB U NPOaYKTOB
MuuennapHeln  kaTanu3.  Tunbl  NOBEPXHOCTHO-aKTUBHbIX
BELLLEeCTB (MAB), Kputndeckas KOHLEeHTpaums
MuLennoobpasoBaHus. CtpoeHue MuLenn. Mpupona
muuennapHoro katanusa (MK). BnuaHne wmuuenn  Ha
paBHOBeCHble peakuun. MK B MOHOMOMEKYNSAPHbIX U
BMMONEKYNSIPHBIX peaKkLmsX.

depMeHTaTUBHbLIN KaTanu3. [MaBHble MNPUYMHBI  YCKOPEHUS
depMeHTaTMBHbIX peakumMm — copbuuss Ha MNOBEPXHOCTH,
NoNUMYHKUMOHaIbHBIA XapakTep B3auMOAENCTBUSA, USMEHEHUE
XapakTepucTuk cpedbl B 06racTu akTMBHOMO LEHTpa. Twunbl
depMeHTaTUBHbIX peakuuin. buokatanns B xummmn

QYMK
https://fedu.vsu.ru
/course/view.php
?id=6469

dusnyeckne meTtoabl
CTUMYIMPOBAHMSA
XUMUYECKMX
npoLeccoB

dotoxmmmsi.  OCHOBHbIE  3aKOHbl W KBAHTOBbIA  BbIXOA.
dusmdeckne u xuMmmudeckme dotonpouecchl. KuHeTuudeckas
cxema LWtepHa-®onbmepa. 3aBUCMMOCTb KBAHTOBbLIX BbIXOJ0B
OT pasnNU4HbIX YCIOBUNA.

OneKTPOHHO-CTUMYNNPOBaHHAs  aKkTuBauus peakUMOHHbIX
cucTem.

MukpoBonHoBoe u3anyyeHve B xumun. OcobeHHOCTU U
BO3MOXHOCTU MWKPOBOSMHOBOW XuMmumn Baaumopenctene MB-
usnyyeHnss ¢ BewecTtBoMm. [lpumeHeHne MB-obnyyeHns B
XUMUYECKOM NnpakTuke.

CoHoxnmus. 3BykoBble KOrebaHus B MHTEHCUMMKALMM XMMUKO-
TEXHONOrMYeCcKnX NnpoLeCcCcoB. Knaccudmkaums
yNbTPa3BYKOBbLIX peakuuin. KaButaumsa. Xumunyeckue npouecchl
B KaBUTALMOHHbIX My3blpbkax. 3Opo3ns W JucneprupoBaHue
TBepAblX Ten. BnusHue akyctuyeckux konebaHuih  Ha
copbuunoHHble npoueccbl. OCHOBbI TEOPUM  YrbTPaaKyCTUKMU.
Knaccudpumkauua  3BykoBbIX  BOMH.  XapakTepucTunyeckue
napameTpbl CBOWCTB yNbTpa3ByKoBbIX BOMH. KaButauusa. Tunbl
kaBuTauuun. dakTopbl, BvaOWMNE Ha KaBuTauuo. dusnyeckue
cBoWcTBa pacTtBoputensa Temnepartypa. Yactota ynbTpasByka.

QYMK
https://edu.vsu.ru
/course/view.php
?id=6469




Hanuyne pacTBOPEHHbIX rasos. CteneHb YUCTOTHI
peakumMoHHOM cuctembl. BHewHee paBneHne. MOLWWHOCTb

yrnbTpasBykKa.
MeToabl, wucnonb3yemble B COHOXVMWUWU: MEXaHWYeCKUR,.
OeKTpocTaTu4eckmm, ANEKTPOANHAMUNYECKUN,.

MarHMTOCTPUKLNOHHbBIN,
Nbe303MNeKTPUYECKNIA, NasepHbIN.
YnbTpasByK BbICOKMX YACTOT. YNbTpa3syk B xumun. MexaHn3mbl
BO3AENCTBMA  yNbTpasByka Ha  XUMWUYECKME  peakLumu.
[eTeporeHHble CUCTEMbI «TBEPAOE TENo — >KWOKOCTb».
['eTeporeHHble CUCTEMbI «KUOKOCTb — XNOKOCTb». [OMOreHHble
peakuum B XMOKOW cpede. YNbTpa3ByK B KaTanUTUYECKMX
npoueccax. YnbTpa3ByK 1 nonumepsl. [JecTpyKums nonmmepos.
Monumepusauus

PenakcauuoHHble  gaBneHus. O6paboTka MNONMMEPOB U
nonumepHasa TexHonorus. VHTeHcudmkauma  XUMUYECKUX
npoLleccoB. YnbTpa3ByKOBOE OCaXAEHWe W Kpuctannusauus.
dunbTpaumns nog AencTBMEeM YynbTpasByka. YNbTpa3ByKOBOE
n3Menb4YeHne n cMmellmBaHue. YNbTPa3BYyKOBOE pachblfieHne
XuakocTW.  YnbTpasByKkoBas [ferasaums. YnbTpa3ByKOBOE
3MyNnbrMpoBaHne. YnbTpasByk W OuotexHonorus. BnusiHue
ynbTpa3Byka Ha Ouonornyeckme cuctembl. MexaHudeckoe
genctene  ynbTpasByka — Pusmko-xMmmyeckoe — OencTeue
ynbTpasBykKa.

ANEKTPOMArHUTHbIN,

13.2. Tembl (pasaenbl) AUCLUNIIUHBbI U BUAbI 3aHATUNA

Ne Bugpl 3aHaTUN (4acoB)
h HaunmeHoBaHwue pasgena CamocTodTte
n/ MpakTnye
q AVCUMNIUHBI JNexumn ke JlTabopatopHble nbHas Bcero
paboTta
1 TepmoguHamuka TeepaodasHbIX 6 6 6 18
peakuumi
Mpouecchl aedekToobpasoBaHns 6 6 6 18
5 N MexaHu3m TBepaodasHbix
peakuun. AsneHuns
pa3ynopsaoyeHust B KpucTaniax
MexaHn4yeckoe akTMBMpoBaHue 8 8 8 24
3 | VHAMBMAYanbHLIX PEAreHToB 1 NX
cmecen. [lucneprnpoBaHue n
aKTuBaLmsa TBepAblX Ten
4 XMmnyeckasa aktnsauus 8 8 8 24
NpoLEeccoB CMHTE3a MaTepuarnos
dunaunyeckne meToabl 8 8 8 24
5 CTUMYNUPOBAHMSA XMMUYECKNX
npoLeccos
Utoro: 36 36 36 108

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLIMMIIVUHDbI
[ns ycnewHoro ocBOeHUs1 AUCLUMNINHBLI, Heo6X0aNMO
e 113y4YeHMe OCHOBHbIX W [OMOSNHUTENbHBIX MUTEPATYPHbIX MCTOYHKOB;

e [104AroToBKa pe(bepaTOB C uenbto bonee getanbHOro n3y4yeHumna Bonpocos, paccMaTpmBaeMblX Ha

nexkuusx;

e  TEKYyLLUWA KOHTPOMb yCneBaemMocTy B OpMe YCTHOro onpoca.
Ncnonb3oBanne AYMK https://edu.vsu.ru/course/view.php?id=6469

15. lNepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW nUTEpaTypbl,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

pecypcoB MHTEpHeT,




a) OCHOBHas nuTeparypa:

Ne n/n UcTouHuk
1 Tpembsikos FO. []. BeedeHue 8 xumuro meepdoghasHbix mamepuaros / FO. [. Tpembsikos, B. U. Nymnses. — M. :
Hayka, 2006 — 399 c.
2 KHombko A.B. Xumust meepdozo mena : y4ebHoe rnocobue drns cmyo., 0byy. no cneyuansHocmu 020101
(011000) "Xumus" / A.B. Knombko, N.A. lNpecHskos, KO.[. Tpembsikos. — M. : Akademusi, 2006. — 301 c.
3 YopkeHpopd W., HawnmanTtcBegpant X. COBpPEMEHHLIM KaTanmMa M XMMUYecKass KuHeTuka. /
W.Yopkengopd, X. HanmanTtceegpant. — JonronpyaHei : MHtennekt. 2010. — 504 c.

6) gononHuTenbHas nNuTepartypa:

Ne n/n NcTouHuK
1 Ynbmpaguonemossie mexHonoauu 8 cospemeHHom mupe / [B.J1. bapaHos u dp.] ; nod ped.: ®.B.
) KapmasuHosa [u 0p.]. — JoneonpydHsil : Mumennekm, 2012. — 391 ¢
> Kpbinos O. B. HepasHosecHble npouecckl 8 kamanuse / O. B. Kpbinos, b. P. Lly6. — M. : Hayka, 1990. —
) 288 c.
3 BepdoHocoes C.C. MukpoeonHosasi xumusi / C.C. bepdoHocoe // Copocosckull obpazosameribHbIU XypHarl. —
) 2001.-T. 7, Ne1. — C. 32-38.
4 Bnadumupose KO.A. JlasepHas mepanusi: Hacmosiuee u 6ydywee / KO.A. Bnadumupos // Copocosckuli
) obpasosamernbHbIl XypHan. — 1999. — Ne12. — C. 2-8.
CesepuHa M.C. Okcud asoma. lNomeHyuposaHue NO-3asucumoli akmusayuu pacmeopumoul
5. 2yaHunamuyuknasbl — (namo)ghusuooaudeckoe u chapmakomeparnesmuyeckoe sHadeHue / N.C. CesepuHa //
BuomeduyuHckas xumusi. — 2007. — T. 53, Bbin. 4. — C. 385-399.
CpasHumernbHas ouyeHKa e/usiHuUs paduayuu, 2urnomupeo3a u pmymHoU UHMOKCUKayuU Ha aKmugHOCMb
6 gepmeHmMos obMeHa MypuHo8bix HykKrneomudos, aHmuokcudaHmMHoU cucmemsbl U uMMyHHbIU cmamyc / C. 0.
) TanbepzeHos, T.C. TanbepzaeHos, N.U. Npo3op, P.P. Omkaeesa // Ycrnexu cogpeMeHHO20 ecmecmeo3HaHUs.
—2009. — Ne6. — C. 39-43.
Aessakymos E.I. MexaHuyeckue MmemoObl akmusayuu xumudeckux rnpoueccos / E.I". Agsakymos; Oms. ped.
7. A.C. Konocos ; AH CCCP. Cub. omd-e. lH-m xumuu meepdoeo mena u nepepab. MUHep. Cbipbsi;. — 2-e u30.,
nepepab. u don. — Hosocubupck : Hayka, Cubupckoe omd., 1986. — 303 c.
8 JIaxoe H.3 JocmuwxeHus u nepcriekmusbi MexaHoxumuu / H.3. Jlsxoe // Ha ocHO8HbIx HarnpasneHusix HayKu.
) — C. 65-74.
lanees A.b. ®u3uko-xumuyecKue mexaHu3Mbl Oelicmeusi 31eKmpoMagHUMHO20 U3/lyYeHUs KpaliHe 8bICOKUX
9. yacmom Ha K/emo4HOM U Op2aHU3MEeHHOM ypoe8Hsix : asmoped. oucc. ... 0-pa ¢pus.-mam. Hayk // A.b.
lanees. — NywuHo, 2006 — 48 c.
BrniusiHue pa3spsiOHo-umnynbCcHo20 8030elicmausi Ha meepdeHue 08yX- U mpexkanbyuesozo cusukama / A.H.
10. KysHeuyos, M.C. lapkasu, O.K. Mensy4aesa, E.M. Hypuesa // TexHuka u mexHosnoausi cunukamos. — 2011. — T.
18, Ne 4. — C. 2-6.
1 MedcoH T. Xumusi u ynbmpassyk / T. MeticoH, k. Jlundnu, P. [JaeudcoH. — nep. ¢ aHen. J1.U. Kupkoeckozo;
" | o0 ped. A.C. KosbmuHa. M.: Mup, 1993. — 190 c.
Bonomosckas A.B. AHmuokcudaHmHoe Oelicmeue u meparnesmudeckas 3¢pgheKmueHOCMb 51a3epHO20
12 06nyyeHus kposu y 6onbHbIX uemudeckol 6omnesHbro cepoya / A.B. Bonomosckas, B.C. Ynawuk, B.H.
" | @ununosuy // Bonpocski Kypopmornoauu, chusuomepanuu u ne4yebHol gusudeckol Kynbmypsbl. — 2003. — Ne 3.
—C. 22-16.
lpumeHeHue 3neKmMpOHHbIX My4Ko8 07l MosbIWeHUsT 3ghghekmusHocmu meepdogha3Ho20 CUHME3a OKCUOHbIX
13. | mamepuanoe / E.A. BaceHduHa, E.H. JlsiceHko, B.A. Brnacos, A.H. Cokonosckud, A.l1. Cypxukos, A.M.
lMpumynos // TexHuka u mexHomnoausi cuiukamos. —2011. - T. 18, Ne 4. — C. 6-12.
14 bondbipes B.B. MexaHoxumusi u mexaHu4eckasi akmusauyusi meepObix gsewecms / B.B. bondbipes // Ycnexu
" | xumuu. —2006. — T. 75, Ne 3. — C. 203-216.
AesepbsiHos [].H. lhnmeHcugukayus peakuuli smepugbuxkayuu u nonusmepugpurkayuu 0ukapboHO8bIX KUCIIOM
15. | 00HO- u 88yxamoMHbIMU CrIUPMaMu MUKDOBOJSTHOBbLIM U3ITy4YeHuUeM : asmope. Aucc. ... KaHO. XUM. HayK //
H.H. AsepbsiHos. — Ka3aHb, 2009 — 20 c.
16 Muxeee A.H. OcobeHHOCMU U 803MOXHOCMU MUKpoegosiHogol xumuu / A.H. Muxees, H.A. lNaHkpywuHa //
" | Hayka 8 Cubupu. — 27 mas 2010 . Ne21 (2756). — C. 9.
17 TumoxuH B.B. Pabouyasi npozpamma «HempaduuyuoHHble MemoOdbl akmugayuu XUMUYECKUX peakyul». [nsa
" | emydeHmos HanpasneHusi 020100.68 «Xumusi». pkymckuli 2ocydapcmeeHHbil yHusepcumem. — 10 c.
18 Assakymos E.I. MexaHuueckue memoObl akmusayuu — 0ris1 KoMmririeKcHou rnepepabomku coipbsi / A.H.
" | Muxees, H.A. lNaHkpywuHa // Hayka 8 Cubupu. — 23 mas 2013 2. Ne20. — C. 5.
B)MHGOPMAaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnanbHble PECYPChbl MHTEPHET)®:
Ne n/n UcTouHuUK
11 http://www.elibrary.ru — Hay4Has anekTpoHHas 6ubnuoTeka.
12 http://www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnunoteka BIY.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW paboThl

[ Nen/n | McTouHmK



http://www.elibrary.ru/
http://www.lib.vsu.ru/

17. OGOpasoBaTesfibHble TEXHONOrMu, MUCNONb3yeMble NpU peanusauum Yy4ebHOWM
ANCLUMNIINHBLI, BKIMOYass AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe O06y4eHue):

MpoBeneHune Tekylen atTrecTaunm n camocTosaTensHon paboTel NO OTAENbHLIM pa3genam AUCLUMAVHLI.
OQYMK https://edu.vsu.ru/course/view.php?id=6469

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme QUCLUNIINHDI:
HoyTbyK, MynbTUMeOUINHbIA MPOEKTOP, SKpaH

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

Mopsiaok OLEeHKM ocBoeHMs obyyatowmmmncs y4ebHoro MaTepuana onpeaensieTcs
CoAepXXaHNeM crieaQyroLmnx pasaenos AUCUUNINHGIL

Ne HanmeHoBaHve WHamnkaTtop(bl)

n/n pasgena ancuunnuHebl K?_:m(a;e” OOCTMXEHNs OueHouHble cpeacTaa
(mogyns) KoMneTeHuummn
TepmognHamuka )
1. TBepAodasHbIx I1K-2 EE 3;
peakLuii e
Mpouecchbl
aedekroobpasoBaHus n
MexaHn3m
2. TBEpAodasHbIxX IIK-2 gE_g; Pedepat
peakuuin. ABneHus '
pasynopsiioyeHuns B
KpucTannax
MexaHuyeckoe
aKTMBMpPOBaHUE
HAMBUAYanNbHbIX K-2 [1K-2.1 Pedepar
peareHToB U UX CMeCe. [1K-2.2
OvcneprnpoBaHue n
aKTMBauMsa TBepAbIX Ten
XvMudeckasa akTMaums [K-2.1
4 npoLeccoB CUHTe3a [IK-2 HK-2.2 Pedepar
Matepuanos )
dusmyeckne meToabl
5 CTUMYNUPOBaHUA
XUMUYECKMX MPOLECCOB

Pedepart

MpomexyToyHas aTTecTauus MepeyeHb BONpOCoB
dhopMa KOHTpONS - aK3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaenstowme
npoueaypbl oLueHUBaHUSA

20.1 TeKywWwMN KOHTPOSb yCreBaeMocTun

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX
CPeacTB:



Tembl pecpepaToB:

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

MexaHunyeckoe akTMBMPOBaHME MHAMBMAYAIbHBIX peareHToB 1 NX CMeCcen.
DU3MKO-XUMMYECKME SBIEHUS!, COMPOBOXAAOLLNE ANCNEPrMPOBaHNE TBEPAbIX TEN
dunsnyeckme 0CHOBbI MEXAHOXUMUN U MEXaHNYECKOW akTMBaLUMn. XMMUYECKUE CrieacTBus
MeXaHM4YEeCKOoW akTuBaLmu.

KnHeTnka MexaHOXnMmn4ecknx npoueccoB. LOCTMXKEHUS U NEPCNEKTUBbI MEXaHOXNMUN.
XumMmmnyeckasn akTuBaLmsi NpoLEeccoB CUHTE3a MaTepuarnos

ConpsikeHHble peakumn. XuMmudeckasi MHTepgepeHums.

ConpsxeHune Kak BapuaHT XeMO3HepPreTu4eckoro CTUMyMpoBaHuS.

KncnoTHO-O0CHOBHOM KaTanua. @yHKUNSA KUCNOTHOCTU MammeTa.

MexdasHbin kaTtanni. Mogenes Ctapkca.

. AnbTepHaTtuneHble mogenu MOK. KatanusaTtopbl MexxdasHoro nepeHoca.

. HeTpa}J,VILI,VIOHHbIe MeTOoAdbl akTBaUMn OKCUOHbIX KaTarnn3aTtopoB C HAHECEHHbIM NOHAMU

nepexoaHbIX MeTarnsos.
MwuuennapHbin kaTanus. lNpupoga MULENNAPHOro KaTannsa

BrnusaHne muuenn Ha paBHoBecHble peakuun. MK B MOHOMOMEKYNAPHbBIX U BUMONEKYNSPHbIX
peakumsx.

depmeHTaTUBHBIN KaTanua. buokatanua B xummn

dunanyeckne meToabl CTUMYNMPOBAHNA XMMUYECKMUX NPOLECCOB

doToxummnsa. OCHOBHbIE 3aKOHbI 1 KBAHTOBbIV BbIxod. KuHeTnyeckas cxema LtepHa-Ponbmepa.
ONEeKTPOHHO-CTUMYNNPOBAaHHAA aKkTUBaLMSA PeakUNOHHbIX CUCTEM.

MwukpoBonHoBoe usnyvexme B xumun. OCO6GEHHOCTN N BO3MOXHOCTU MUKPOBOJSTHOBOW XMMUU
CoHoxnmus. 3BykoBble kKonebaHnsi B UHTEHCMUKALMN XMMUKO-TEXHOOrMYECKMX NPOLECCOoB.
KaButauus. Xummyeckme npoLecchl B KaBUTALUOHHbIX Ny3blPbKax.

MeToabl, ucnonb3yemble B COHOXUMUMK

YnbTpa3sByK BbICOKMX YaCcTOT. YNbTpasBYyK B XUMUUN.

YnbTpassyk 1 nonumepbl. [ectpykums nonumepos. MNonvmepusaums.

OnucaHue TexHonornu npoeeneHus.

Pedepatbl ohopmnsaoTes B ne4aTHOM (Mnn anekTpoHoM) Buge. OCHOBHBIE NONOXEHUs pedeparta

3a4MTHIBAOTCS Ha NPAKTUYECKUX 3aHATUSX C BO3MOXHOCTLIO KOHCMEKTUPOBAHUSA Hanboree CyLeCcTBEHHbIX
MOMeHTOB. Bpems, oTBoauMOe Ha YCTHbIN Aoknag okorno 20-30 MUHYT.

Tpeb6oBaHUsA K BbINONMHEHUIO 3aA4aHMN (UNU WKaNbl U KPUTEPUUN OLIEHUBaHUS).
Pedepart oueHvBaeTcsa no rnybuHe packpbiTUS TEMBbI.

20.2 NMpomexyToyHas aTrectaums

I'Ipowle>|<yT0qHa;| aTtrecTtauma no amcunniimHe ocyulecTeideTca C NOMOLLbIO crieyrLWwmnX oueHOYHbIX

cpeacTs: cobecenoBaHue no bunetam kK 3a4very.

[MepeyeHb BOMPOCOB K 3a4eTy 1 nopaaok oopmuposarHng KUM:

1.

Tepmop,leammquKaﬂ OoueHKa BO3MOXHOCTHU TBepD,O(ba3HOFO B3aMMOOeNCcTBUS.



© © N o g A

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.

AKTMBHOE COCTOsIHME TBepAodasHbIX peareHToB 1 NPOAYKTOB.

AKTMBMpOBaHMe TBepAOoda3HbIX peareHTOB N3MEeHEHNEM NX XMMUYECKON U TePMUYECKOMN

npeabICTOpUn.

AKTUBMpOBaHWe TBepablx a3 BBegeHneM MMKpoaob6aBok.

AKTUBMPOBaHME peakuMOHHbIX CMecei B npoLecce TBepaodasHoro B3anMoaencrang
O6pasoBaHne ToYeYHbIX AeeKTOB.

JInHenHble (oucnokauumn) n nnaHapHble gedekThbl.

Ddusmko-xmummnyeckme akTopsbl, onpegenstowme MexaHnsm TeepaodasHbix peakuun.

Ounddyauna B TBepabIX TENax.

. Bnuaxwne HepaBHOBECHbIX D,e(beKTOB Ha CKOPOCTb N MEXaHU3M TBepD,O(baSHOFO

B3aMMOOENCTBUSI.

DUBNKO-XMMUNYECKME SBIIEHMS, COMPOBOXAAIOLLNE ANCNEPrMPOBaHNe TBEPAbIX Ten
(BblAENEHNE Tenna, NosBrEeHNE BbICOKUX AaBMNEHNN, YCKOPEHME NPOLLECCOB NepeHoca,
ANEKTPUYECKNE ABMEHMUS, IK30IMUCCUS U MEXAHOIMNCCUS INEKTPOHOB).

dursmnyeckme 0CHOBbI MEXAHOXUMUN N MEXaHMYECKON akTUBaLUN.

KuHeTrka MexaHOXMMUYeCKMX NpoLecCcoB.

[ocTnXKeHns n NepcnekTnBbl MEXaHOXUMUM.

MHOYKUKMA 1 KaTanna XMMUYEeCKNX peakuni.

ConpsikeHHble peakumn. BaanmocBsaidaHHble peakumn. Xnmmudeckas HTepdepeHuus.
Obwasa cxema conpsKeHHOro npouecca. XapakTepHble YepTbl COMPSKEHHbIX peakuni.
ConpsikeHne kak BapuaHT XEMO3HEPreTU4eCcKoro CTUMynMpOBaHWS.

K1CrnoTHO-OCHOBHOM KaTanua. Teopun KUCAOT U OCHOBaHWUMN.

TuWnbl KNCNOTHO-OCHOBHOIO KaTanunsa. KnHetuka peaKLI,I/I17I KMCJTOTHO-OCHOBHOI'O KaTanunaa

DYHKUMA KNCHOTHOCTM [amMeTa.

MexdasHbin kaTanus. basosble npuHuunel MOK. Mogene Ctapkca.

AnbTepHatueHble mogenu MOK. Katanusatopbl mexdasHoro nepeHoca
MuuennsapHbIn kaTtanua. Tunsl NOBEPXHOCTHO-akTMBHbIX BellecTs (MAB).

Ctpoenue muuenn. MNpupoga muuennapHoro katanuaa (MK).

depmeHTaTUBHbIN KaTanua. [NaBHble NPUYMHBI YCKOPEHUS (DEPMEHTATMBHbIX Peakuui.
doToxnmmsa. OCHOBHbIE 3aKOHbI U KBAHTOBbIWN BbIXOA.

KnHeTtuyeckasa cxema LUtepHa-donbmepa.

MukpoBoOnHOBOE n3ny4veHne B xummm. OCOGEHHOCTU 1 BO3MOXXHOCTU MUKPOBOSTHOBOW XMMUMN.

CoHoxumus. 3ByKkoBble kKonebaHusi B MHTEHCUMKALMM XUMUKO-TEXHONOMMYECKNX
NpoL,eCcCoB.

KaButauus. Xummnyeckme npoLecchl B KaBUTALMOHHbIX NMY3blpbKax.

Tunbl kaBuTaumn. PakTopbl, BNUSIOLLNE HA KaBUTALMIO.

YnbTpasByk u nonumepsbl. JecTpykumsa nonmmepos. Nonmepusayuns



OnuncaHune TexHonormm npoeeaeHnA.

Mocne nony4veHus ctyaeHToM ouneta KUM un 6naHka nucra oTBeTa, CaMOCTOATENBHO BbIMOSTHAKTCS
3aganuna KMM B nnucbmeHHon coopme. Bpema nogrotoskn 40 MyuHyT. Npun BbICTaBfEHMM UTOrOBOKW OLIEHKM MO
I'IpOMe)KyTOLIHOVI artTectauunn y4ynTbiBaeTCA akTUBHOCTb U YCMNELWHOCTb paGOTbI CTyAeHTa Ha 3Tanax TeKkyLuliero
KOHTPOIA yCcneBaeMOoCTU.

TpeboBaHUs K BbINONHEHWIO 3a4aHWUNA, LKanbl U KPUTEPUN OLIEHNBAHUS.

OueHKa “3a4TeH0” CTaBUTCS NPW YCIIOBMM BbIMONTHEHUS 3adaHuii no oboum Bonpocam KMM. MNonHoTta
OTBETa MO KaXXAOMY BOMPOCY CYMTaeTCs AOCTaTOYHOW, €CNM packpbiTa CyTb Bonpoca, 6e3 06bscHeHNs
HeCyLLIeCTBEHHbIX AeTanewn.

OueHka “He3ayTeHOo” CTaBUTCS NPW OTCYTCTBMU BbIMOMTHEHWS 3a4aHui XoTa 6bl 0QHOro U3 ABYX BONPOCOB
KUM. Wnu npu 4acTMYHOM BbINOSIHEHUN 3adaHui no obomm BonpocaM KM, Ho 6e3 pacKpbITUss MX OCHOBHOWN
CyTh.



