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

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
19.03.04 «TexHomorus NPOAYKIMHU M OpraHU3aLus OOIECTBEHHOT0 MUTaHUA» (YpOBEHb OakaiaBpuaTa)

Hanpagaennocts (mpouiib): TexHonOrns NpoyKTOB OOIIECTBEHHOTO MMUTAHUS

OO0mmii 00bem nucuunIMHbI — 4 3.€. (144 yacoB)

®opMa NpOMeKYTOYHOM aTTecTaly — DK3aMEH.

B pe3yabrare ocCBOeHHSI IMCHUILUIMHBI OOyYalOUIUiCH [T0JKeH 00J1a1aTh  CJeIyIHMHI

KOMIIeTeHIIUSIMH ¢

- OIIK-2: cnocoGHOCThIO pa3palaTbiBaTh MEPONPUSATHS 10 COBEPIIEHCTBOBAHUIO TEXHOJIOTMYECKHUX
MIPOIIECCOB MPOU3BOACTBA MPOAYKIMH MUTAHUS PA3TUYHOTO HA3HAUYCHUS;

- TIK-1: crmocoOHOCTBIO MCHOIB30BATh TEXHUUECKUE CPENICTBA JUIsl U3MEPEHUsT OCHOBHBIX MAapaMeTpoOB
TEXHOJIOTHYECKUX TPOIECCOB, CBOMCTB CHIPhS, MONYy(HabpHKaTOB M KauecTBO T'OTOBOM NMPOIYKIIWH,
OpPraHU30BaTh U OCYLIECTBIATh TEXHOJIOTHYECKUI MPOLIECC MPOU3BOCTBA NPOAYKIIUH TUTAHUS;

- TIK-24: cnocoOHOCTHIO TPOBOAWTH HWCCIEAOBAHUS MO 3a/JaHHOW METOJUKE W aHAJIM3UPOBATh
pe3yJIbTaThl SKCIEPUMEHTOB;

- TIK-26: cnocoGHOCTBIO M3MEPATh M COCTABIATH OMUCAHWE MPOBOJUMBIX OSKCIEPUMEHTOB,
MOJIrOTAB/IMBATh JAaHHBIE U COCTABIEHHs 0030pOB, OTUYETOB M HAYYHBIX ITyONMKalMi; BiIaJeHUEM
CTaTUCTHYECKUMH METOJIAMH U CPEACTBAMHU OOpaOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX MPOBEICHHBIX
HCCIICIOBAHUM;

Copep:xanue IMCUUILINHBI:

JuctmtuimHa « Pu3uueckast ¥ KOJUIOWIHAS XUMUSD) BKIIIOYAET B ce0s CIICAYIOINE Pa3/Iebl:

®opma o0yuenus 3aounas. Cemectp 4.

1. Jlexuusi 1 .. [lepBoe Hauano TepMOOMHAMHUKU. 3aKOH COXPAaHEHUS M TPEBPAIICHUS SHEPTHUU.

BuyTtpenHsss sHeprus, Temiora U padora. OCHOBHbIE ()OPMYIMPOBKH MEPBOr0 Hayana TEPMOJUHAMUKH.

Termmora m paborta pacmmpeHus (CKaTHs) HICATBFHOTO Ta3a B H30TEPMHUYECKOM H300apHUYECKOM,

H30XOpUYECKOM, aguadaTHuecKkoM npoueccax. Tumsl TernoBsx 3gdexkToB. CrocoObl pacueTa TEIIOBBIX

3¢ (deKkToB peaknuii U3 TEIUIOT oOpa3oBaHus, cropaHus.TepmomuHaMUYecKoe OOOCHOBAHHE 3aKOHA

I'ecca. 3aBucumocTb TeroBoro 3¢ddexra peakuun oT TemnepaTypsl (ypaBHenue Kupxroda), ero

MIpUMEHEHHE

Bropoe Hauano tepMmoaumHamukH. TepMoguHaMu4ecku OOpaTUMble W HEOOpaTHMBble IPOLIECCHI.

OHTponHsa. AHATUTHYECKOE BBIPAKEHHE BTOPOTO Hayajla TEPMOAMHAMHUKM JJs OOpaTHMBIX U

HEOOpaTUMBIX TPOIECCOB.

[IpuMeHeHne SHTPONUU KaK KPUTEPHUSI PAaBHOBECHS U HAIIPABJICHHOCTH CaAMOIIPOU3BOJBHBIX MPOILIECCOB B
W30JIMPOBAaHHBIX cHcTeMax. OHepruss [ub6ca u »sHeprus [embmrosibma. YpaBaenuss [ub06ca-
T'eaxpMmromnsia.

XuMudeckoe paBHOBecHe. TepMOaUHAMHUECKas TEOpUs XUMHUUECKOIO CPOJCTBA. Y PAaBHEHUE M30TEPMBI
xuMmHuueckor peakuuu. KoHcTanTa paBHOBecus. BelumcieHue coctaBa paBHOBECHOW cMmecH. BrusHue
pa3nu4HbIX (PaKTOPOB HA CMEUICHNE PAaBHOBECHSL. .

2. Jlekmusi 2. CpolicTBa pacTBOpoB. MmeanmbHble W peanbHble pacTBopbl. OOmIas XapakTEpPUCTHKA
pacTBOpoB. 3akoH Payins: OTKIOHEHUS U CIEACTBUS. PacTBOpMMOCTH Tra3oB, >KMJIKOCTEH M TBEPIBIX
BEIIECTB B KUIKOCTHU. DKCTpakuusa. PaBHoBecue xuakocTh — nap. [leperonka OuHapHbBIX cMeceit
@opmasibHass KUHETHKA: CKOPOCTb pEaKlUM, KUHETHYECKOE YpPAaBHEHUE PEaKIHMH, MOJIEKYSIPHOCTb U
MOPSAZIOK PEaKlUH, KOHCTaHTa CKOPOCTH. Teopuu XUMHYECKOW KWHETHKHU. [ eTeporeHHble peakiuu.
Crnoxuble peakuuu. BiausiHue temmepaTypbl Ha CKOpPOCTh peakUuu. YpaBHEHUE AppeHuyca. DHEprus
aktuBauuu. Katamus: romoreHHbeli u ¢depmentatuBHblii CrocoObl ompeneneHus MOopsAIKa peakiUu:
METOJ] TOACTAaHOBKH, METO]| HauyaJbHBIX CKOPOCTEH, MeTOJ M30BITKA, TPaQUUECKUl METOM, METOA IO
JIOJT HETIPEBPAILIEHHOTO BEIIECTB..

3. Jleknust 3. OCHOBHbIE TEPMOJMHAMHYECKHE IapaMeTpbl MOBEPXHOCTU. [I0BEpPXHOCTHOE HATAKEHMUE;
KOT'€3MOHHBIE U MOBEPXHOCTHBIE CHJIbl; T€OMETPUUYECKUE MapaMeTpbl MOBEPXHOCTH. AJAre3usi, KOresus,
cmauuBaHue. Pabora aare3un, MexaHu3M mpoueccoB aare3ud. CMaunBaHue, KpaeBoil yroj cMauuBaHUsI.
®noranus. Pacrekanue xuakocteit, a3pdexkr Mapanronn. Y cioBue pacTeKaHUs KUIKOCTEH. AncopOorus



Ha TPAHMIIE XHUIKOCTh-Ta3, XKHUAKOCTh — KHIKOCTh. YpaBHeHHe [1bO0ca. YpaHenue LlIuiikoBckoro,
npaBuiio Tpay6e. [loBepXHOCTHO-aKTUBHBIC BEIIIECTBA.

AncopOuusi Ha  TOBEPXHOCTM  TBepAbIX  Teid.  Teopus  MOHOMOJEKYJSIpHOW  aJcopOLMU.
[HomumonekynsipHas ancopouus. Kanwuisaphsle sBnenus. KanumisgpHas KoHAeHcalys, H30TepMHUUYECcKas
NeperoHka. AjcopOuMs HEINEKTPOJIUTOB, BIMUSHUE NPUPOABI  AACOPOEHTA, PACTBOPUTENS U
pacTBopeHHOro BeuiecTBa. [IpaBuio Pebunaepa 06 ypaBHUBaHUU MOISPHOCTEH.

4. Jlexums 4. J[BoifHOI 21eKTpUUECKUI CIION U 3JIEKTPOKUHETHYECKUE SBICHUSA. MexaHn3M o0pa30BaHuUs
JBOMHOTO JJIEKTPUYECKOTO CJIOSI M €ro CTpoeHue. TepMOAMHAMUYECKHH M 3JIEKTPOKMHETUYECKHUU
noreHuuansl. Pakropel, BiausAomue Ha JOC u snexkTpokuHeTMueckuil mnoreHuuman. Ilepesapsinka
MMOBEPXHOCTH MHOTOBAJICHTHBIMM HOHamH. [loBefeHHe TUCHEPCHBIX CUCTEM B 3JIEKTPUUECKOM IIOJIE.
DJEeKTPOKHMHETUYECKUE SIBJICHUSA: D3JEKTPOPOpe3 U 3IIEKTPOOCMOC. 3HAUEHHE DICKTPOKUHETUYECKUX
sapieanii. CrTpoenme 3oseil. MurenoobpazoBanue. Munemia nauodobHOrO 305,  opmyIa.
N3bupatensHas agcopOuus, npasuio Ileckopa-dasuca-Ilanerra

[TonydyeHue nucCnEepCHBIX CUCTEM: KOHACHCALMOHHBIE U JUCIEpralmoHHble MeTonbl. [leHbl. DMynbcun.
Cycnensuu. Crpykrypa, oOpa3oBaHHe, YCTOWYMBOCTb, paspylleHue, npumeHenue. [lopomku, wux
TEKy4€eCTh, CKJIOHHOCTb K CIUIaHUI0. MeTo/bl Noay4YeHHs. AHAJIN3 HOPOILIKOB.

Y CTOWYNBOCTD AUCIIEPCHBIX CUCTEM: KMHETHMYECKass U arperaTuBHass. PakTopbl yCTOMYMBOCTH. 3aluTa
KOJUIOMJIHBIX cHUcTeM OT koaryisiuuu. OcHoBbl Teopuu ycroitunoctd JJIPO: noreHunanbHble KpUBbIE
B3aUMOJEICTBUA yacTUll. KOHLIEHTpanMoHHas U HEeWTpanu3auuoHHas koaryssnus. Ilopor koarynsuuu.
Koarynsmuss cmecsiMu  3J€KTpOJIMTOB, B3auMHas Koaryisiuusi 3ojeil. CelMMEHTalUMOHHBI MeTox
aHasin3a. CequMeHTalMsI B IUCIIEPCHBIX CUCTEMAX..

®opma o0yuenus ounasi. Cemectp 4.

1. Jlexuusi 1. IlepBoe Hauano TepMOIMHAMHUKU. 3aKOH COXPAaHEHUS M IPEBpAlllEHUs DHEPIHUU.
BuyTpenHnss sHeprus, Temnora u padorta. OcHOBHBIE (hOPMYIMPOBKH MEPBOrO Hayasla TEPMOAUHAMHUKH.
Tennora m pabota pacumpeHus (cKaTus) HMICATBHOIO Ta3a B H30TEPMHUYECKOM H300apHUYECKOM,
M30XOpUYECKOM, ainabdaTuieckoM mporeccax. Tursl TermoBbix 3¢ dexkroB. CriocoObl pacyera TeTUIOBBIX
3¢¢peKToB peakuuii M3 TEIIOT OOpa30BaHMs, CropaHus, KOMOWHHUPOBAaHMEM TEPMOXMMHUYECKHUX
ypaBHeHHnid. TepMmoamHamudeckoe 0OOCHOBaHME 3akoHa [ecca. 3aBHCMMOCTH TemIoBOro 3¢¢exra
peakiuu oT Temrnepartypsl (ypaBHeHue Kupxroda), ero npumMeHeHue

Bropoe Hauano TtepMoaMHaMUKH. TepMoAMHAMHUYECKH oOOpaTuMble M HeoOpaTHMbIE IPOLECCHI.
OHTponusa. AHATUTUYECKOE BBIpAXKEHHE BTOPOr0 Hayaja TEPMOAMHAMHUKM s OOpaTUMbIX U
HeoOpaTUMBIX ITPOLIECCOB.

[IpumeHeHne SHTPONINK KaK KPUTEPHUS PaBHOBECHS U HAIIPABJIEHHOCTH CaMOIIPOU3BOJIBHBIX IIPOLIECCOB B
M30JIMPOBAaHHBIX cucTeMax. OHeprusi [ub6ca wu »sHeprus [embmronpma. Ypaaenust [ub06ca-
['eneMromneia..

2. Jleknusi 2. Xumudeckoe paBHoBecue. TepMmoanHamuyeckass TEOpHUs XUMHUYECKOIO CpOJACTBA.
YpaBHeHHE M30T€pMBI XUMHYecKoW peakuuu. KoHcranta paBHOBecus. Brpluucienne cocraBa
paBHOBECHOU cMecH. BiinsiHue pa3inyHbIX (aKkTOpOB HA CMELIEHUE PAaBHOBECHSL.

dazoBbie paBHOBecusa. [IpaBuno ¢a3 I'mb6ca. Ilonstue «¢aza», cocTaBHas YaCTb, KOMIIOHEHT,
TEpPMOJMHAMHYECKas cTeneHb cBoOoabl. [IpaBuio ¢a3 ['mbOca..

3. Jlekuus 3. OQHOKOMIIOHEHTHBIE cUCTeMbl. BeiBoabl M aHanu3 ypaBHeHus Knaysuyca-Knaneiipona.
JlnarpaMma cOCTOSIHUSL BOJBL.

PaBHOBecHe KpHUCTAIBI-KUAKOCT, B JBYX(a3HbIX cucreMax. Tepmuueckuil anamu3. Kpusbsle
oxnaxnaeHus. CHUCTEMBI € MPOCTOH HBTEKTHKOH; ¢ 00pa30oBaHHMEM YCTOWYHMBOTO M HEYCTOHYHMBOTO
COEIMHEHMS; C OTPAHUYECHHON ¥ HEOTPAaHMYEHHOM PaCTBOPUMOCTBIO B TBEPJOM COCTOSTHUU.

CBoilicTBa pacTBOPOB..

4. Jlexkuusn 4. UneanpHbie M peanbHble pacTBOopbl. OOImIas xapaKTepUCTUKA pacTBOPOB. 3akoH Payis:
OTKJIOHEHMSI U CIEACTBHUS. PacTBOpUMOCTb TIa30B, XHAKOCTEH M TBEPIAbIX BEIIECTB B JKUIKOCTH.
DkcTpakius. PaBHoBecue sXuaKocTh — nap. [leperonka GuHapHBIX cMeceH.

5. Jlekumusa S. dopmanbHas KUHETUKA: CKOPOCTb pPEAKLMHM, KHUHETHYECKOE YPAaBHEHHUE PEaKILIMH,
MOJIEKYJISIPHOCT M HOPAJOK PpEaKIHMH, KOHCTAaHTa CKOPOCTH. Teopuu XMMHYECKOM KHUHETHKH.
I'ereporennsie peakunu. CnoxHble peakunuu. BinsHue TeMnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
AppeHnyca..

6. Jlekums 6. DHeprus aktuauuu. Karanus: romoreHHsli 1 epMeHTaTuBHBIN CrocOObI ONpeieieHHs



MOpsiIKa PEaKIMU: METOJ TMOACTAaHOBKH, METOJ HaudalbHBIX CKOPOCTEH, MeTOHx M30bITKa, rpaduuecKuit
METOJI, METOJ, 110 JIOJIM HEMPEBPALEHHOIO BEIECTB.

7. Jleknms 7. TepmoauHaMHUKa MOBEPXHOCTHBIX ABJIEHUH. OCHOBHbIE TEPMOAMHAMUUYECKUE ITapaMeTPhI
OBEPXHOCTU. [I0OBEpXHOCTHOE HATSKEHUE; KOT€3MOHHBIE M IIOBEPXHOCTHBIE CHIIBI;, T€OMETPHUYECKHE
napaMeTpsl MOBEPXHOCTU. AJres3us, Koreszus, cMauuBaHue. Pabora ajare3uu, MexXaHH3M IPOLECCOB
aaresud. CmauuBaHue, KpaeBoil yron cmauumBanus. @Dnorauus. Pacrexkanue xuakocred, 3¢dekt
MapaHronu. YcioBHE PAaCTEKaHHs >XKUAKOCTeH. AjcopOuMs Ha TpaHUIE >KUAKOCTh-Ta3, JKUAKOCTh —
KUAKocTh. YpaBHeHue ['n06ca. Ypasuenue Illumkosckoro, npasusno TpayOe. [loBepXHOCTHO-aKTUBHBIE
BemiectBa. Knaccuduxanus [TAB.

AncopOuus Ha TOBEPXHOCTH TBEPAbIX Tel. Teopus MOHOMOJIEKYJISIPHOM ajacopOnuu. YpaBHEHHE
Jlenrmiopa. OcoOeHHOCTH Mpolecca ajcopOLMu Ha MOBEPXHOCTH TBepAbIX Tei. [lomumonexymspHas
aacopOums. Kanwmnspusle sBiaenus. KanwuisipHas KoHAeHcauus, HW30TepMUYEcKas IeperoHka.
I'uppodpuneuble U ruApodoOHBIE ancOpOCHTBI. AACOPOLMS HEIIEKTPOJUTOB, BIMSHHUE HPUPOABI
azcopOeHTa, PpacTBOPUTENSI W pacTBOpeHHoro BemiecTBa. I[IpaBuno PeOunmepa o0 ypaBHHBaHUU
MOJISIPHOCTEN.

JIBOWHOM 2JIEKTPUUYECKHUI CIIOW U SJECKTPOKWHETUYECKHE SBICHUS. MexaHu3M o0pa3oBaHUS TBOMHOTO
NEKTPUYECKOTO CJI0S U €r0 CTpOeHHE. TepMOAMHAMUYECKUHN U 3JIEKTPOKMHETUYECKUI TIOTEHIIUAIIBI. .

8. Jlexuus 8. daxtopsl, Baustonme Ha JIDC u snexTpokuHeTmueckuil moreHnuan. Ilepesapsaka
IIOBEPXHOCTH MHOIOBAJIEHTHBIMM HOHaMH. [loBeneHHME OUCHEPCHBIX CUCTEM B 3JIEKTPUUECKOM IIOJIE.
DNEeKTPOKUHETUUECKHUE SBJICHHS: 3JEKTPOodOpe3 M IJIEKTPOOCMOC. 3HAYCHHE DJICKTPOKMHETUUYECKUX
apneHuid. CtpoeHue 3oneil. MuuenooOpa3oBanue. Munemia nauodobHoro 3omst, ¢dopmyna.
Nzbuparenvuas agcopOuus, npasuio [leckoBa-Pasiuca-Ilanerra.

[losnydyeHne nuCHEpPCHBIX CUCTEM: KOHACHCALMOHHBIE W JUCIEpPralMoHHbIE MeTonbl. IleHsl. Omynbcum.
Cycnenzun. CTpykTypa, oOpa3oBaHHE, YCTOWYMBOCThH, pa3pylieHue, npumeHeHue. I[lopomku, wux
TEKy4€eCTb, CKJIOHHOCTb K CIUIIaHUI0. MeTob! NoIy4YeHus. AHAIN3 IOPOLLIKOB.

Y CTOWYUBOCTD AUCIIEPCHBIX CUCTEM: KMHETHMYecKass W arperaTuBHass. QakTopbl yCTONYMBOCTH. 3aluTa
KOJUIOMJIHBIX CHCTEM OT Koaryisuuu. OcHoBbl Teopuu ycroiunoctd JJIPO: noreHumanbHble KpUBbIE
B3aUMOJACUCTBUA YacTUll. KOHIEHTpalMOHHAs U HEUTpalu3alMoHHas Koaryysnus. Ilopor koaryssiuu.
Koarynsamus cMmecsaMM 3J1E€KTPOJNIMTOB, B3auMHas Koaryysiuus 3oieil. CelIMMEHTalUOHHBIM METOx
aHasinza. CequMeHTalMsI B TUCIIEPCHBIX CUCTEMAX..

Pazpaboran:

JIOLEHT

kadenpsl XT A.B. IIporonomnos

JIOLEHT

kadenpsl XT A.B. IIporonomnos

JIOLICHT

kadenpsl XT A.B. IIporonomnos

[TpoBsepui:

Hupexrop UubuoXum 10.C. JlazyTkuHa



