AHHOTAIIMA K PABOYEM ITPOI'PAMME JUCLIVITJIMHEI
«Pu3nyecKas U KOJUIOHIHAS XUMH»

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
19.03.02 «IIpoayKThl MUTaHUS U3 PACTUTEIBHOTO CHIPhs» (YPOBEHB MPUKIATHOIO OakagaBpuaTa)

Hanpasiaennocts (mpouiib): CoBpeMeHHBIE TEXHOJIOTHH MEPEPaAOOTKH PACTUTEIHHOTO CHIPhS

OO0uruii 00bem qucHUMINHBI — 4 3.¢€. (144 9acoB)

B pe3yabrare oCBOeHHMSI IHCHUILIHHBI O0yYalOIIWiicss JA0JKeH 00Ja1aTh  CJeAyIHMH
KOMIETEeHI[USIMU:

- OK-5: crtocoOHOCTBIO K CAaMOOPTaHU3alUKA U CaMOOOPa30BaAHUIO;

- TIK-5: cnocoOHOCTBIO HMCIONB30BaTh B NMPAKTHUECKOW JAEATEIBHOCTH CIIELUATU3UPOBAHHbIC 3HAHUS
(yHIaMEHTaIbHBIX pa3/eNoB (PU3UKH, XUMHUHU, OMOXUMUU, MATEMATUKU JUJISI OCBOEHUS (DU3HUECKHUX,
XMUMHUYECKHX, OMOXUMHUYECKUX, OMOTEXHOJIOIMUYECKHX, MHKPOOHOIIOTHYECKUX, TEIUIOPU3NIECKUX
MIPOLIECCOB, MPOUCXOSAIINX IPU MTPOU3BOJCTBE MPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPHS;

Coaep:xanue JTUCHHILINHBI:

JucuuiuinHa « @u3nuecKkas 1 KOJJIOUIHAS XUMUsD» BKJIIOYAeT B ce0sl CIICAYIOLINE Pa3/Iebl:

®opma o0yueHus 3aouHas. Cemectp 3.

1. Jlekuusi 1 .. IlepBoe Hauano TepMOAMHAMHUKU. 3aKOH COXPAaHEHUS M IPEBpAIlCHUs SHEPIHUU.

BuyTpenHnss sueprus, Temiora u pabota. OcHOBHbIE (HOPMYITHPOBKU MEPBOro Hayasla TEPMOAMHAMHUKH.

Tenmora m paborta pacmmpeHus (cKaTus) HMICATBHOIO Ta3a B H30TEPMHUYECKOM H300apHUYECKOM,

M30XOpPHUYECKOM, aaradaTuueckoM mnpoieccax. Tumbl TemnoBsix 3¢ ¢dekToB. CrocoObl pacyeTa TEIIoOBbIX

3¢ eKToB peakiuii U3 TEmIoT oOpa3oBaHMs, cropanus.TepmoanHamMuueckoe OOOCHOBAaHHE 3aKOHA

I'ecca. 3aBucumocth TemaoBoro 3ddexra peaknuu oT TeMmieparypsl (ypaBHeHue Kupxroda), ero

IIPUMEHEHNE

Bropoe Hauano TepMoaMHaMUKH. TepMoAMHAMHUYECKH oOOpaTHUMble M HeoOpaTHMbIE IPOILECCHI.

OHTponusa. AHATUTHUYECKOE BBIPAKEHHE BTOPOrO Hayaja TEPMOAMHAMHUKM JJs OOpaTHUMbBIX U

HEOOPAaTUMBIX MPOIECCOB.

[IpumeHeHne SHTPONUN KaK KPUTEPHUSI PaBHOBECHS U HAIIPABJIEHHOCTH CaMOIIPOU3BOJIBHBIX MPOLIECCOB B

U30JIMPOBAaHHBIX cHucTeMaX. OHepruss [ub6ca u »sHeprus [enbmrosnbua. YpaBHenuss ['ub6ca-

I'enbmromnsia.

XuMu4eckoe paBHOBeECHE. TepMOIMHAMMUYECKAs TEOPUs XMMHUYECKOIO CPOJACTBA. Y PaBHEHUE HU30TEPMBI

xumuyeckon peakuuu. Koncranta paBHOBecHs. BelumciieHne coctaBa paBHOBECHOM cMecH. BiusHue

pa3nu4HbIX (PAKTOPOB HA CMELICHNUE PAaBHOBECHSL. .

2. Jlexnusi 2. CsoiictBa pacTtBOpoB. MieanbHble U peanbHble pacTBOpbl. OOwIas XapakTepHUCTUKa

pacTBOpoB. 3akoH Payisi: OTKIOHEHUS W CIENCTBUSA. PacTBOpMMOCTH ra3oB, >KMJIKOCTEM M TBEPIBIX

BEIIECTB B )KUJIKOCTH. DKCTpakuus. PaBHoBecue xuakocTh — nap. Ileperonka OuHapHbIX cMecei

@opmasibHass KMHETHKA: CKOPOCTb pEaKLUM, KUHETHYECKOE YPAaBHEHHUE PEaKIMH, MOJIEKYJSIPHOCTb U

MOPSAJIOK pEeaKlMM, KOHCTaHTa CKOpPOCTHU. Teopuu XUMHYECKONM KHUHETHKHU. ['eTeporeHHble peaxkiuu.

Crnoxuble peakunu. BiusHue temmepaTypsl Ha CKOPOCTb peakUuu. YpaBHEHUE AppeHuyca. DHEprus

aktuBanuu. Karanms: romoreHHbli W QepmentaTuBHBIN CrocOOBl OnpeneNeHus TOpsAKa pPeaKluu:

METOJ] MOACTAaHOBKH, METOJ| HauyaJbHBIX CKOpOCTEel, MeToJ M30bITKA, TpapUuecKuil MeTox, METOA IO

JIOJI HETIPEBPAILIEHHOT'O BEILIECTB. .

3. Jlexknust 3. OCHOBHBIE TEPMOJMHAMHUYECKHE MapaMeTpbl MOBEPXHOCTH. [I0BEpPXHOCTHOE HATSKECHMUE;

KOT'€3MOHHBIE U MOBEPXHOCTHBIE CUJIbl; T€OMETPUUYECKUE MapaMeTpbl MOBEPXHOCTH. AJre3usi, Koresus,

cmauuBaHue. Pabora aare3un, MexaHusM mpoueccoB aare3ud. CMaunBaHue, KpaeBoil yrojl cMauMBaHUs.

@noranms. Pactekanue xuakocrei, 3pdext Mapanronu. Y cloBue pacTeKaHHs KHUAKOCTEH. AncopOomus

Ha TIpaHUIE >KUJIKOCTb-Ta3, JKUAKOCTh — XKUAKOCTb. YpaBHeHHe ['mbO0ca. YpaBHenue lllumkosckoro,

npaswio TpayOe. IloBepXHOCTHO-aKTUBHBIE BELLIECTBA.

Ancopbuusi Ha  HOBEPXHOCTM  TBepAbIX  Tesd.  Teopus  MOHOMOJIEKYJSIpHOW — aAcopOLMH.

[Tonumonekynsaprasa ancopouust. Kanwnspusle siBiaenus. KanwuisipHas KoHaeHcalnusl, U30TepMHUECcKast

NeperoHka. AncopOuMs HEIIEKTPOJIUTOB, BIMSHUE NPUPOABI  aACOPOEHTa, pPACTBOPUTENS U

pacTBopeHHOro BeuiecTBa. [IpaBuno Pebunaepa 06 ypaBHUBaHUU MOISPHOCTEH.

4. Jlexnus 4. JIBOWHOMN 3JIEKTPUIESCKUN CIIOU U AJICKTPOKUHETHYECKUE SIBICHHSI. MeXaHu3M o0pa3oBaHMs



JBOMHOIO 3JIEKTPUYECKOIO CJIOS M €ro CTpoeHue. TepMOAMHAMUYECKUMH M AJIEKTPOKUHETHYECKHUU
noreHnuansl. @akropel, Biustomue Ha JIC U snexkTpoxkuHeTnyeckud mnorteHnuan. llepesapsiaka
IIOBEPXHOCTH MHOTOBAJIEHTHBIMM HMOHamH. [loBeneHHE OUCHEPCHBIX CUCTEM B 3JIEKTPUUECKOM IIOJIE.
DNEeKTPOKUHETUYECKUE SBJICHUS: 3JEKTpodope3 U 3IEKTPOOCMOC. 3HAUYEHHE DJIEKTPOKMHETUYECKUX
spieHuid. Crtpoenue 3oneid. MurnenooOpasoBanue. Munemna nuogoOHOro 301, GopMmyna.
N3buparenvhas agcopOuus, npasuio [leckoBa-Pasinca-Ilanerra

[losnydyeHne nuCHEpCHBIX CUCTEM: KOHACHCALMOHHBIE U JUCIEprallMoHHbIE MeToAbl. IleHsl. Dmynbcum.
Cycnensuu. CrpykTypa, o0pa3oBaHue, YCTOWYMBOCTb, pa3pylleHue, npumeHeHue. [lopomiku, ux
TEKYy4€eCTb, CKJIOHHOCTb K CIMIIaHUI0. MeTo/bl NoIy4YeHHsl. AHAJIN3 IOPOIIKOB.

Y CTOWYNBOCTD AUCIIEPCHBIX CUCTEM: KMHETHYecKas W arperaTuBHas. PakTopbl yCTONYMBOCTH. 3amuTa
KOJUIOMJIHBIX CHCTEM OT Koaryisuuu. OcHoBbl Teopuu ycroitunoctd JJIPO: noreHmanbHbe KpUBBIE
B3auMOJEICTBUA YacTull. KOHIIEHTpallMOHHAs U HEUTpanu3alMoHHas Koaryysnus. [lopor koaryssuu.
Koarynsamus cMmecsMHM 3J1€KTPOJMTOB, B3auMHas Koaryssinus 3oieil. CelMMEHTalUOHHBIM METOA
aHannza. CequMeHTalMsI B TUCIIEPCHBIX CUCTEMaX..

®opma o0yuenus ounasi. Cemectp 4.

1. Jlexuusi 1. [lepBoe Hauano TepMOIMHAMHUKU. 3aKOH COXPAaHEHUS M MpPEBpallleHUus >SHEPTHUu.
BuyTtpennss sHeprus, Temiora U padora. OCHOBHbIE ()OPMYIMPOBKH MEPBOIO Hayaua TEPMOJIUHAMUKH.
Temnora m pabora pacupeHus (CkaTusl)) HICAIBHOTO ra3a B H30TEPMUYECKOM H300apUUYECKOM,
M30XOpUYECKOM, ainabatniyeckoM mporeccax. Tumsl TemnoBbix 3¢ dexkroB. Criocodbl pacyeTa TEIIOBbIX
3¢ dexToB peakumii U3 TEIUIOT O0Opa3oBaHUs, CropaHus, KOMOWHHUPOBAaHHUEM TEPMOXUMHUYECKHUX
ypaBHeHui. TepmoauHamuueckoe 0OOCHOBaHME 3akoHa Il'ecca. 3aBUCMMOCTh TeIioBOro 3¢gekra
peakuuu ot Temneparypsl (ypaBHeHue Kupxroda), ero npuMeHneHue

Bropoe Hauano tepMoaumHamukH. TepMoauMHaMU4ecKH OOpaTUMble W HEOOpaTHMBble MPOLECCHI.
OHTpomnus. AHAIUTUYECKOE BBIPA)KEHHWE BTOPOrO Hayaja TEPMOAMHAMUKH [ OOpaTUMBIX H
HEOOPaTUMBIX MTPOLIECCOB.

[IpumeHeHne SHTPONUN KaK KPUTEPHUSI PaBHOBECHS U HAIIPABJIEHHOCTH CaMOIIPOU3BOJIBHBIX MPOLIECCOB B
U30JIMPOBAaHHBIX cHucTeMax. OHeprus [ub6ca u »sHeprus [enbmronbua. VYpaBHenus ['ub6ca-
I'enbmromnsia..

2. Jleknusi 2. XuMmuyeckoe paBHOBecue. TepMOAUHAMUYECKAs] TEOpPUS XUMHUYECKOTO CpPOJCTBA.
VYpaBHeHne wu30oTepMbl XHMHUYecKoW peakuuu. KoHcranta paBHOBecusa. Berumcnenume cocrasa
paBHOBECHOM cMecH. BriusHue pa3nuyHbiX (aKTOPOB HA CMEIICHUE PABHOBECHS.

dazoBeie paBHOBecus. [lpaBuno ¢a3 ['mb6ca. Ilomsrme «dasza», cocraBHas dYacTh, KOMIIOHEHT,
TEPMOJMHAMHYECKas cTereHb cBo0obl. [IpaBuno da3 I'mboca..

3. Jlekuusi 3. OqHOKOMIIOHEHTHbIE cucTeMbl. BbiBosbl U ananu3 ypaBHenus Kiaysuyca-Knaneiipona.
JlmarpamMma cOCTOSIHUSL BOJBI.

PaBHOBecHe KpHCTAIBI-KUAKOCT, B JIBYyX(asHbIX cucremMax. Tepmuueckuii anamms. Kpusbie
oxnaxaeHus. CHUCTEMBI C TPOCTOH SBTEKTUKOW; ¢ OOpa30BaHMEM YCTOMYMBOTO U HEYCTOHYHMBOIO
COEJIMHEHMS]; C OTPAaHUYEHHON Y HEOTPAaHUUYEHHOM paCTBOPUMOCTBHIO B TBEPJOM COCTOSTHUU.

CBolicTBa pacTBOPOB..

4. Jlekuus 4. lneanvHble U peanbHble pacTBOpbl. OOIIas xapakTepUCTHKAa pacTBOPOB. 3akoH Payiid:
OTKJIOHEHMSI U CJHEACTBUS. PacTBOPHMMOCTH Tra3oB, >KHIKOCTEM W TBEPABIX BELIECTB B KHJIKOCTH.
Okcerpakuus. PaBHoBecue )UAKOCTh — map. [leperonka OnHapHBIX cMeceid.

5. Jlekumsa 5. ®dopmanbHas KUHETUKA: CKOPOCTh PEAKLUMHM, KUHETHYECKOE YpPAaBHEHHE pPEaKIIMH,
MOJIEKYJISIPHOCTb M TOPAJOK PpEaKUMM, KOHCTaHTa CKOPOCTH. Teopuu XMMHYECKOM KUHETHKH.
I'eteporennsie peakunu. CnoxxkHble peakuu. BiysHue temneparypsl Ha CKOPOCTh pPEaKIMU. Y paBHEHHE
Appenuyca..

6. Jlexkusi 6. DHeprus aktuBanuu. Katanu3: romoreHHbIi 1 ¢pepmeHTaTUBHBIN CIocoOBI ompeneaeHus
MOpsiIKA PEaKIMU: METOJ TOACTAaHOBKH, METOJ HadalbHBIX CKOPOCTEH, METOJ M30bITKa, rpaduuecKuit
METOJ, METOJ IO JTOJIM HETIPEBPALIEHHOIO BEUIECTB.

7. Jlekums 7. TepMoauHaMHKa MOBEPXHOCTHBIX ABJIEHUH. OCHOBHbIE TEPMOAMHAMUUYECKUE MTapaMeTPhI
oBepXHOCTU. [IOBEpXHOCTHOE HATSHKEHHE; KOIE3MOHHBIE M IOBEPXHOCTHBIE CHJIbI; T€OMETPUUYECKUE
napaMeTpsl MOBEPXHOCTU. AJres3us, Koreszusi, cMauuBaHue. Pabora anare3wu, MexXaHH3M IPOIECCOB
aaresuu. CmaumBaHue, KpaeBol yros cmaumBaHus. Omotamus. Pacrekanume xuakocted, sddext
MapaHronu. YcioBHue pacTeKaHHs KHUIKOCTeH. AcopOLus Ha TpaHUIIE KUIKOCTb-Ta3, )KUIKOCTh —



KHUIKOCTh. YpaBHeHue ['n66ca. Ypasuenue llumkosckoro, mpasmio TpayGe. [loBepXHOCTHO-aKTUBHBIE
BemectBa. Kimaccudukamms [TAB.

AncopOuust Ha TOBEPXHOCTH TBEPABIX Tell. Teopuss MOHOMOJEKYJSPHOW aacopOuuu. YpaBHEHUE
Jlenrmiopa. OcoOeHHOCTH IIpolecca ajcopOLMU HAa MOBEPXHOCTU TBepAbIX Tei. [lomumonexymspHas
ancopoumsa. Kamwmiapuele sBrneHus. KanmwuisipHas KOHACHCAIMsl, HW30T€PMHUYECKas IEperoHka.
l'uapoduneabie U TUAPOGOOHBIE ancOpPOCHTHI. AICOpPOIMS HEIJIEKTPOJMTOB, BIHMSHUE MPUPOIBI
ajzicopOeHTa, pacTBOpUTENs M pacTBOpeHHOro BemiectBa. [IpaBuno Pebunaepa 00 ypaBHMBaHUU
MTOJISIPHOCTEHN.

JIBOWHOW AJIEKTPUYECKHH CION M 3JEKTPOKHMHETHYECKUE SBJICHUS. MexaHu3M oOpa3oBaHUsS JBOHHOIO
3JIEKTPUYECKOTO CJIOSA U €r0 CTpoeHue. TepMOAMHAMUYECKUIN U JIIEKTPOKMHETUYECKUIN MTOTEHIIHAIIBL. .

8. Jlekuus 8. daxtopsl, Bausatone Ha JIOC u anexTpoxkuHeTMueckuii moreHuuan. llepesapsnaka
MTOBEPXHOCTH MHOTIOBAJICHTHBIMH HOHaMH. [loBeleHHE IUCIEPCHBIX CHCTEM B JJIEKTPUYECKOM IIOJIE.
DJEeKTPOKMHETUYECKUE SIBJICHUS: D3JEKTPOPOpe3 U 3IIEKTPOOCMOC. 3JHAUEHHE DSICKTPOKUHETUYECKUX
apieanii. CrTpoenune 3oseil. MurenoobpazoBanue. Munemia nauodobHOrO 3051,  opmyIa.
NzbupatensHas ancopOuus, npasuio Ileckopa-dasuca-ITanerra.

[losnydyeHue nucnepCcHBIX CUCTEM: KOHACHCALMOHHBIE U JUCIEpraluoHHble MeTonbl. [leHbl. DMynbcun.
Cycnensuu. Crpykrypa, oOpa3oBaHHe, YCTOWYMBOCTb, paszpylleHue, npumeHeHue. I[lopomku, wux
TEKY4YEeCThb, CKJIIOHHOCTb K CIIMIIAHUI0. MeTOoIbI oydYeHHs. AHAJIN3 OPOILKOB.

Y CTOWYNBOCTD AUCIIEPCHBIX CUCTEM: KMHETHMYECKass U arperaTuBHass. PakTopbl yCTOMYMBOCTH. 3aluTa
KOJUIOMJIHBIX cucTeM OT koaryisiuuu. OcHoBbl Teopuu ycroitunoctd JJIPO: noreHunanbHble KpUBbIE
B3auMozeicTBUs yacTull. KOHLEHTpallnoHHasi U HEUTpaau3aluoHHas Koaryyauus. [lopor koarymsiuu.
Koarynsmuss cmecsiMM  3€KTpOJNMTOB, B3auMHas Koaryisiuust 3ojeil. CelMMEHTalMOHHBIM MeTox
aHayin3a. CeqMMeEHTalMsI B TUCIIEPCHBIX CUCTEMAX..

Pazpaboran:

JOLICHT

kadenpsr XT A.B. IlpoTonomnos

JOLICHT

kadeapsr XT A.B. [IpoTononon

[Iposepun:

Hupexkrop UubnoXum 10.C. Jla3zyTkuHa



