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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBkK (cneumnanbHocTn) 35.03.07 TexHonormsa Nnpon3BoaAcTBa U nepepaboTku
CENbCKOX03AMCTBEHHON NPOOYKLINN

CoctaBuTenb paboyew nporpaMmbi:

JoueHT Kadpenpbl XMMUN 1 MoagnncaHo npocton 30 [onoBaHoBa TaTbgHa
PU3NKO-XUMNYECKUX METOLOB 15.09.2025 HwukonaeBHa
nccnenoBaHus, JoueHT,

KaH,EI,I/I,D,aT XNUMUNHECKNX HayK
(LOHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadegnpbl:
XUMUnN n PU3NKO-XMMNYECKUX MeTOL0B NCCef0BaHuns

(Ha3BaHWe Kaenpsbl)

3aBeayownn Kageopomn:

16.09.2025 MoanwucaHo npocton 3 MonoBa AHrennHa AnekceeBHa
16.09.2025
(MoAnNnce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeAyoWNIA BbiMyCKatoLwen

Kahenpon
Mo HampaB/IEHNIO NOATOTOBKN
(cneunanbHOCTK)
17.09.2025 MoanwucaHo npocton 3l XaTtko 3ypeT HypbueBHa
17.09.2025
(noannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHWe noApa3feneHuns)
16.09.2025 MoanucaHo npocton 3l N. 5. bepbepbsaH
16.09.2025

(MOANNCH) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

1. Uenn n 3agaym yyebHon gucumnnnHel (Moayns) Llenb: dopmmnpoBaHue y oby4vatoLmxcs oCHOB
XNMNYECKOWN TEXHONOMNN KaK Hay4Hon 6a3bl XMMNYE€CKOro Npon3BoACTBa, 3HaHNI Knaccudmnkaymm
TEXHOJIOrMYeCKuxX NpoLeccoB; popMmpoBaHme y obyvatowmxca yMeHNn NpUMeEHATb MNOoNYyYeHHbIe
3HaHNA N0 XUMUN, TMAPaBANKe, TEPMOANHAMUKE MNPU pacyeTe XUMUYECKMX TEXHOSI0M MHeCKmX
npoL.eccoB, BbIbMpaTb SIKOHOMUYECKUN BbIFOAHbIE N 3KONOrMYeckn 6esonacHble TeEXHOIOrn4eckme
MoOenn XMMNYEeCKoro Npon3BoACTBa. 3afadyn AUCUUMNMHLIL: - OBlafeHne ocHoBamMu obLien
XVMNYECKON TEXHONOM KN, YCTAHOBNEHNE CBA3M TEOPETUYECKOr0 MaTepurana C NnpakTukon, byayuien
npoceccnoHanbHOM [EATENbHOCTbIO, YCBOEHNE METOA0B MCCef0BaHNA B 06LEN XUMNYECKOM
TexXHoNI0r MM, nony4eHmna opraHnN4eCKnx BelecTB,; - paCKpblTb 3Ha4YeHne n poJib 06|_|_|,e|7| XUMNYECKON
TEeXHOJIOrUM B pelleHnn HepTexnmmiecknx npobnem; - passmeaTb YMEHMNS NepeHoca 3HaHWUI Mo
obLien XMMnYecKonm TeXHONOM MM B MPOMBbILLJIEHHbIE YCI0BUSA; - pa3BMBaTb NpodeccnoHaibHble
yMeHUA (CoCTaBJIeHME N aHaIn3 TEXHOJIOMTNYECKNX CXEM, YMEHUN KOHCTPYNPOBaHNS,
MOJE/IMPOBAHUNS XMMUKO-TEXHOJIOFMYECKUX MPOLLECCOB MNOJIYHEHNS OPraHMYeCKNX BELLEeCTB,
COBEpLLUEHCTBOBATb YMeHUS (aHann3, cpaBHeHWEe, BU3yallbHOE NpeacTaBieHne XUMNn N TEXHONOrn
OpraHMYyeckKux BeLLecTB), pa3BMBaTbh HAYYHO-TEXHUYECKUI KPYro30p CTyAeHTa.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

1. MecTo ancunnauHel (Mmogynsa) B cTpykType Ol no HanpaBaeHUo NoAroToBKM (CneunanbHOCTN)
OucumnnmHa «®Pusnyeckas u KoanounaHaa XxuMmns» BkJYeHa B 610k ob6a3aTeNIbHbIX ANCLUMNJIVH,
HamnpaBJZIEHHbLIX Ha NOArOTOBKY CTyAeHTa No cneunasZibHOCTN TexHonorunga nponsBoncTBa n
nepepaboTKN CENbCKOXO3ANCTBEHHON NMPOAYKLNN.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 Mcnonb3yeT OCHOBHbIE 3aKOHblI eCTeCTBEHHOHAaY4YHbIX
OVNCUMNIIVH AN peleHnsa CTaHAapTHbIX 3a4a4 B obnactu
npon3BoACTBa, NepepaboTKn N XxpaHeHUs
CeJIbCKOXO03ANCTBEHHON MPOAYyKLUN

OlnK-1.2 OeMOHCTpupyeT 3HaHNE OCHOBHbIX 3aKOHOB
MaTeMaTU4YeCKUX, eCTeCTBEHHOHAY4YHbIX U
obuienpogeccrmoHanbHbIX AUCLUUMINH, HEOBXOANUMBIX AN
peleHnsa TUNOBbIX 3aA4a4 B 06/1aCTn Npon3BOACTBA,
nepepaboTKn N XpaHEHMNA CeNTbCKOXO3ANCTBEHHOMN
npoayKuunm

OlMK-1.3 MpumeHseT nHpopMaLMOHHO-KOMMYHUNKALIMOHHbIE
TEXHOJIOMNN B peLLeHn TUMOBbLIX 3aja4 B obnacTtu
npon3BoACTBa, NepepaboTKn N XpaHeHUs
CeNIbCKOXO03ANCTBEHHOW MPOAYKLNN
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypc 2 [Cem. 3 1 1 17 17 0.35 35.65 38 108 3
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Jla6 KPAT |KoHTpon CP
b
Kypc 2 [Cem. 3 1 1 4 6 0.35 8.65 89 108
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u

Tpy

noeMKocTb (B yacax)

JNlek Nab npe

cPn KPAT |KoHTpoO
nb

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

11

12

BeeneHune. NpepgmeT 1 cogep>xaHmne husnyeckon
XxumMnun. OCHOBHbIE pa3fenbl. IcTopus passButus
husndeckonm xmumnun. Metoabl PU3NHECKON XUMUNN:
TEPMOANHAMUYECKUNN, CTAaTUCTUYECKUI

1-2

611, onpoc

2. MNepBbll 3aKOH TEPMOANHAMUKUN. OCHOBHbIE
NOHATWS TEPMOANHAMUKN. DYHKLMN COCTOSHUA U
PyHKUMKM npouecca. BHyTpeHHAA aHeprus,
3HTaNbnug, TennoTa, paboTa. AHanuTU4eckoe
Bblpa>KeHne rnepBoro 3akoHa TepMOANHAMUKN.
TennoemMKoCTb. 3aBUCMMOCTb TEMNJIOEMKOCTN OT
TemnepaTypbl. Tensosble 3pPeKTbl XUMNYECKUX
peakunn. 3akoH Necca. TennoTbl obpa3oBaHus,
CropaHus, arperaTHbIX NpeBpaLleHnii, pacTBOPEHNS,
HelTpaan3saunmn. 3aBUCUMOCTb TeNJI0BOro syekTa
peakuuu oT TemnepaTypbl. YpaBHeHne Kupxroda.

34

TecTnpoBaHune

3. BTopoi 3aKOH TepMoanHaMuku. Mpoueccsl
camMonpoun3BosibHble, 0bpaTuMble N HeobpaTuMble.
HanpaBneHHOCTb CaMOMpPoOn3BOJIbHbLIX MPOLLECCOB B
npupoge. TepMognHaMmm4eckass BEPOATHOCTb.
PaBHoOBecue Kak Hanbonee BeposaTHOE COCTOSIHUE
cucTeMbl. AHAaIMTUYECKOE BbipaXkeHne n
(OpPMYSIMPOBKa BTOPOro 3aKoHa TEPMOANHAMUKMU.
SHTPONUA KakK Mepa BepOSTHOCTU. BolvyncneHune
W3MEHEHUNS SHTPOMUUN B pa3/INYHbIX NpoLeccax.

TepMoanHaMmyeckme OYHKLUN 1 CBA3b MEXAY HUMMU.

CeoboaHas 3Heprua npu NoCToAHHOM obbeme
(3Heprus FenbMrosbLa) 1 NpU NOCTOSHHOM
nasneHun (aHeprus MN'mbbca) kak mepa
paboToCrnocobHOCTN CUCTEMBI U KPUTEPUIA
HanpaB/IEHHOCTW NpoLecca. 3aBUMCUMOCTb AaBJIEHNS
HaCbILLLEHHOro Napa oT TeMnepaTypbl. YpaBHEHNE
Knay3uca KnanenpoHa

5-6

611, onpoc

4. 3akoH lNecca. PacyeT Tennosbix 3hPeKToB
peakumn. IHTanbNUNHLIN hakTop. 3aBUCUMOCTb
3HTaNbNUKM OT TemnepaTypbl. 3aKOH Knupxrogpda

7-9

TecTnpoBaHue

7129




Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
5. XuMnyeckoe paBHoBecue.KoHCTaHTa paBHoOBeCuS 10-13 2 2 4 4 611y onpoc
1 cnocobbl ee BbipaXkeHns. TepMoaAnHaMnyeckmi
BbIBOJ, 3aKOHa OeNCTBMA Macc. PacyeT cocTasa
paBHOBECHON CMeCu 1 BbIXOA4a NpoAyKTa.
XUMUnyeckme peakLmn B reTeporeHHbIX CucTeMax.
KoHCTaHTa paBHOBECUA reTeporeHHON peakumu.
[asneHve guccoumaunn. YpaBHeHne n3oTepMsbl
XVMNYECKOW peakumn. 3aBUCUMOCTb KOHCTaHThI
paBHOBeCKS OT TeMnepaTypbl. YpaBHEHME N30X0Pbl U
n3obapbl peakumu.
6. Tennosas Teopema HepHcTa. NoctynaT MNnaHka. 14-15 2 2 6 4 TecTnposaHue
Bbl4yncneHmne abcontoTHbIX 3HaYEHUI SHTPONUN.
PacuyeT paBHoBecuit No Tabanuam cTaHOaPTHbIX
3HaYeHU TepMoANHAMNYECKNX PYHKLMIA
7. Teopua pacTBOpOB.PacTBOpPbI HE3IEKTPOJINTOB. 16 P 3 6 6 6111, onpoc
MNapumnanbHble MOASPHbIE BEANYNHBI. YPaBHEHNS
F'nbb6ca-Aiorema. VipeanbHble pacTBOPSI.
Pa3baBneHHble pacTBOPbl. 3aKOHbI pa3baBieHHbIX
pacTBOpPOB. PaCTBOPMMOCTb ra3oB B XUAKOCTSAX.
3akoH NeHpu. PacTBOpMMOCTL ra3os B MeTaslsiax.
3akoH Payns. 3akoH pacnpepeneHusn. CosepLueHHble
pacTBOpbI
8. Teopusa pacTeopoB. PaBHOBecue Mexay pacTBOPOM 17 2 2 0.35 3.65 6 TecTupoBaHune
M Napom pacTeopuTensd. 3akoH Payns, 3akoH eHpu,
cnepCcTBus. BolpaKeHns KOHLEeHTpaLunin pacTBOpPOB
UTOrro: 17 17 0.35 35.65 38
5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.
CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BKNlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
BeeneHue. MNpegmeT u cogepxaHne pusnyeckon xmmmm. OCHOBHbIE pa3fenbl. IcTopusa pa3sutus 1 8
dhr3nyeckorn XxmuMnn. Metoabl GU3NYEeCKON XMMUN: TEPMOANHAMUYECKNN, CTaTUCTUHECKUN
2. MNepBbll 32aKOH TepMOANHAMNKN. OCHOBHbIE MOHATUA TEPMOANHAMUKN. PYHKLN COCTOAHUSA 1 1 2 8
hyHKLUMKN npouecca. BHyTpeHHAA aHeprua, sHTanbnus, Tennota, pabota. AHaIMTUYECKOE BbipakeHune
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Cem

Paspen pucumniivHbl

Bupbl yuebHOM paboThl, BKNlOYasA caMoOCToATEsIbHYIO paboTy n
LO0EeMKOCTb (B yacax)

TPy

JNlek

JNa6

ne

cpPn

KPAT

KoHTpo
nb

CP

c3

2

4

5

6

7

8

9

10

11

nepBoro 3akoHa TepMOANHaMUKKN. Ten0eMKOCTb. 3aBUCMMOCTb TEMNJI0EMKOCTU OT TeMnepaTypsbl.
TennoBble 3(hpHEKTbI XUMNYECKNX peakunin. 3akoH ecca. TennoTbl obpa3oBaHUs, CropaHus,
arperaTHbIX NpeBpaLLeHnin, pacTBOPEHNA, HENTpaan3aumm. 3aBUCUMOCTb TEMNJI0BOro sddekTa
peakuuu oT TemnepaTypbl. YpaBHeHne Knpxroga

3. BTopoli 3aKoH TepmoanHamuku. Mpoueccbl caMonpoun3BosibHble, 0bpaTuMble U HeobpaTuMble.
HanpaBfieHHOCTb CaMOMpPOnN3BOJIbHbIX NMPOLLECCOB B Npupoae. TepMoanHaMmnyeckas BepossTHOCTb.
PaBHOBecue Kak Hanbosiee BEpPOSITHOE COCTOSIHME CUCTEMbl. AHAIMTUYECKOE BblipakeHne u
(hopMYSINPOBKa BTOPOIro 3aKOHa TEPMOANHAMUKMN. DHTPOMNMS Kak Mepa BEPOSTHOCTU. BbluncneHue
N3MEeHEeHNs SHTPOMNUM B PasMyHbIX Npoueccax. TepMognHaMmmyeckmne pyHKLMN U CBSI3b MeXxay HUMK.
CBoboHas SHeprusa npm NoCToAHHOM obbeMe (3Heprus FrenbMrosbLa) U NP NOCTOAHHOM AaBJIEHUN
(aHeprus MN'mbbca) kKak mepa paboToCcnoCcobHOCTN CUCTEMBI N KPUTEPUI HAaNpPaBJIEHHOCTY MpoLecca.
3aBMCUMOCTb [aB/€HNS HACbILLEHHOro Napa oT TeMnepaTypbl. YpaBHeHWe Knay3uca KnanenpoHa

4. 3aKkoH Necca. PacyeT TensoBbiX 3(P(HEKTOB peakunn. IHTaNbNUAHbLIA hakKTop. 3aBUCMMOCTb
3HTaNbNuUKM OT TemnepaTypbl. 3aKOH Kupxrodda

16

5. Xummnyeckoe paBHoBecne.KoHCTaHTa paBHOBECUKSA 1M CNoCcobbl ee BblpaXKeHNs. TepMoAnHaMMYeCcKuin
BbIBOJ 3aKOHa AeNCTBUSA Macc. PacyeT cocTaBa paBHOBECHOW CMeCK M BbIXOAa NPOoAyKTa. XuMnyeckue
peakunn B reTeporeHHbIX cuctemMax. KOHCTaHTa paBHOBECUSA reTeporeHHon peakuuun. laBneHune
auccouvnaunmn. YpasHeHne N3oTepMbl XMMUYECKON peakumn. 3aBMCUMOCTb KOHCTaHTbl paBHOBECUSA OT
TemnepaTypbl. YpaBHeHVE N30X0pbl 1 306apbl peakumu.

6. TennoBas Teopema HepHcTa. MocTynaTt MnaHka. BblyncneHmne abContoTHbIX 3HAYEHUIN SHTPOMUN.
PacyeT paBHOoBecui No Tabanuam CTaHAAPTHbLIX 3HAYEHUN TEPMOAMHAMUYECKNX PYHKLNIA

10

7. Teopusa pacTBOpPOB.PacTBOPbLI HEIIEKTPOSINTOB. MapumnasbHblie MOASPHbIE BENYNHbBI. YpaBHEHMNA
Fnbb6ca-Aiorema. NipeanbHble pacTBopbl. Pa3baBneHHble pacTBOpPbl. 3aKOHbI pa3baBneHHbIX PpacTBOPOB.
PacTBOpPMMOCTb ra3oB B XXUAKOCTAX. 3aKOH eHpW. PacTBOPMMOCTb ra3oB B MeTasisiax. 3akoH Payns.
3aKoH pacnpegeneHus. CoBepLUueHHble pacTBOpPbI

16

8. Teopusa pacTBopoB. PaBHOBeCHe MeXAy PacTBOPOM U MapoM pacTBopuTens. 3akoH Payns, 3akKoH
eHpu, cneacTBmA. Boipa)KeHUS KOHLEHTPaLWin pacTBOPOB

0.35

2.65

15

UTOro:

0.35

8.65

89
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5.4. Copep>xaHue pa3pesioB AUCLUNIMHbI (MOoayna) «dPU3nyeckas U KoaJlouaHas XuMusa», obpasoBaTesibHbie TEXHOJIOTMMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
BeepneHue. MNpepmeT 1 1. MpenmeT n cogepxxaHne |OMNK-1.1; 3HaTb:0CHOBHbIE 3aKOHbI , Jlekuns-becepna
copep>xaHue hunsnyeckom HU3NYECKON XUMnu. ecTeCTBEHHOHay4HbIX
XM, OCHOBHbIE OCHOBHbIe pa3gesnbl. OUNCUMNANH ONA peweHns
pasgensl. ictopusa NcTopunsa passutus CTaHOapTHbIX 3a4a4 B
pa3BUTUA hU3nNYeCcKomn HU3NYECKON XUMnu. obnacTn NnponsBoACTBa,
xumMnun. MeTopgbl MeTopnbl hmnsnydeckon nepepaboTKM N xpaHeHUs
PU3NYECKON XUMUN: XUMUN: CeNIbCKOXO03ANCTBEHHON
TEePMOANHAMUNYECKUIA, TEepMOANHAMUNYECKUIA, npoAyKUUK.
CTaTUCTUYECKUI CTaTUCTUYECKUIA 1 YMeTb:0CHOBHbIE 3aKOHbI
KBaHTOBOMEXAaHNYECKUN. eCTeCTBEHHOHay4HbIX
3Ha4veHune hunsnyeckomn ONCUMNANH OANA peweHns
XUMUN. CTaHAapTHbIX 3a4a4 B
obnacTn nponsBoAcCTBa,
nepepaboTkM N XxpaHeHUs
CeJIbCKOXO03ANCTBEHHON
npoaoykuun. Bnagers:
2. MNepBbll 3aKOH 2. OCHOBHble NOHATNA OlNK-1.2; 3HaTb: OCHOBHbIE 3aKOHbI , Cnang-nekuuns

TEPMOANHAMUKN.
OCHOBHbIE MOHATUSA
TepMognHaMukn. GyHKLNK
COCTOSIHMA U DYHKLNN
rnpotiecca. BHyTpeHHAA
3Heprus, sHTanbnus,
TennoTa, paboTa.
AHanntun4yeckoe
Bblpa>keHne NepBoro
3aKOHa TepMOANHAMUKW.
TennoemMKoCTb.
3aBUCUMOCTb
TenJo0emMKocTun oT
TemnepaTypsbl. Tensosble
3(hPeKTbl XMMUYECKMX
peakuun. 3akoH ecca.
TennoTbl obpa3oBaHus,
CropaHus, arperaTHbIX
rnpespaLleHni,
pacTBopeHus,
HelTpaansaunm.
3aBMCUMOCTb TEMJI0BOro
3(ppekTa peakuum oT
TemnepaTypbl. YpaBHeHue

TepMognHaMnKn. PyHKLNN
COCTOSAHMA U DYHKLNN
npouecca. BHyTpeHHAA
3Heprus, sHTanbNus,
TennoTa, paboTa.
AHanuTun4eckoe
Bblpa>KeHNe NepBoro
3aKOHa TepMOANHAMUKN.
TennoemMKoCTb.
3aBUCNMOCTb
TEenJsI0eMKOCTU OT
TemnepaTypbl. Tensosble
P PeKTbl XMUYECKUX
peakuun. 3akoH ecca.
TennoTbl obpa3oBaHus,
CropaHus, arperaTHbIX
npespaLleHun,
pacTBopeHus,
HernTpanmnsaunm.
3aBUCUMOCTb TEMI0BOr0
3(pekTa peakuum ot
TemnepaTypbl

eCcTeCcTBEHHOHAaYYHbIX
OVUCUNNANH 019 peleHns
CTaH4apTHbIX 3a4ay B
obnacTn NnponsBoacTBa,
nepepaboTkn N xpaHeHus
Ce/IbCKOXO035ANCTBEHHON
npoayKuun.ymeTb:
NMPUMEHSATb 3HaHUA
OCHOBHbIX 3aKOHOB
MaTeMaTUYeCKunx,
eCcTeCTBEHHOHAYYHbIX U
obLenpogeccmoHanbHbIX
ANCUNMINH, HE0DX0ANMBbIX
ON151 peLlleHns TUMNoBbIX
3agay B obnactu
npon3BoACTBA,
nepepaboTkn N xpaHeHUs
CeNbCKOX03ANCTBEHHOW Mpo
oykuun.Bnagetb:nHpopma
LMOHHO-
KOMMYHWUKALMOHHbLIMN
TEXHOJIOrNAMMN B peLLeHunmn
TUMOBLIX 3a4a4 B 061acTun
npon3BOACTBaA,
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Knpxroga. nepepaboTKn N xpaHeHus
Ce/IbCKOXO03ANCTBEHHON
NPoOAYKUUN.
3. BTopoi1 3akoH 3. Mpoueccel OlK-1.3; 3HaTb:0CHOBHbIE 3aKOHbI , Nlekumns-becena
TepMmognHamuku. Npoueccol CaMOMpOUn3BOJIbHbIE, eCTeCTBEHHOHay4HbIX
CaMOMnpoun3BOJbHbIe, obpaTnMble n ONCUMNANH OANA peweHns
obpaTumMblie n HeobpaTuMble. CTaHAapTHbIX 3a4a4 B
HeobpaTuMble. HanpaBneHHOCTb obnacTn nponsBoAcCTBa,
HanpaBneHHOCTb CaMOMpPOU3BOJIbHbIX nepepaboTKM N XxpaHeHUs
CaMOMpPON3BOJIbHbIX nMpoLeccoB B Npupoae. CeJIbCKOXO3ANCTBEHHON
npoL,eccos B npupoae. TepmoanHaMuyeckas npoayKuumn. YmeTb:
TepMmoanHaMuyeckas BEepOsATHOCTb. PaBHOBecue MPUMEHSTb 3HaHUSA
BEpPOSATHOCTb. PaBHOBECUE KaK Hanbonee BepoAaTHOEe OCHOBHbIX 3aKOHOB
Kak Hanbosee BeposiTHoe COCTOSAHME CUCTEMBI MaTeMaTn4eCcKux,
COCTOSIHME CUCTEMBI. ecTeCTBEHHOHaY4HbIX U
AHanunTnyeckoe obwenpogeccrnoHanbHbIX
BbIpa>KeHue n OUCUMNNNINH, HeobXoaNMbIX
(OopMyINpOBKa BTOPOro 015 peLleHns TUMNoBbIX
3aKOHa TepMOoANHAMUKN. 3apay B obnactm
JHTpONUS Kak Mepa npon3BOACTBa,
BEPOSATHOCTU. BblyncneHue nepepaboTKM N XxpaHeHUs
W3MEHEHUNSA SHTPOMNUN B CeJIbCKOXO035MCTBEHHOW NpPOo
pa3inyHbIX npoueccax. Aykuun.Bnagetb:uHdopma
TepMmognHaMuyeckue LNOHHO-
QYHKLUUN N CBA3b MeXAY KOMMYHUKALMOHHbIMUN
HuMK. CBoboAHasA aHeprus TEXHOJIOrUSMU B peLLEeHUN
npu NOCTOSAHHOM 0bbemMe TMMNOBLIX 3a4a4 B obnactu
(aHeprus NenbMronsua) n NMpPoOn3BOACTBA,
rMpu NOCTOSHHOM faBJsieHNn nepepaboTKM N XxpaHeHUs
(aHeprus MN'nb6ca) kak mepa CeNbCKOX03ANCTBEHHON
paboTocnocobHocTun nMpoAyKUUNN.
CUCTEMbI N KpUTEPUIA
HanpaBJIeHHOCTN npoLecca.
3aBUCUMOCTb [aBJIEHNSA
HacCbILWEHHOro Napa oT
TemnepaTypbl. YpaBHeHue
Knay3uca KnanenpoHa
4. 3akoH lNecca. PacyeT 4. PacyeT TennoBbIX OMnK-1.1; 3HaTb:OCHOBHbIE 3aKOHbI , TunoBble 3ajaHnsa

TensoBbIX 3(pHeKToB
peakunn. DHTaNbNUNHbIN
daKkTop. 3aBNCMMOCTb
3HTaNbNUM OT
TemnepaTypbl. 3aKOH

Kupxrodda

3(peKToB peakuunm.
SHTaNbNUNHbLIA haKkTop.
3aBMCUMOCTb 3HTaNbLNUN OT
TemnepaTypbl.

eCcTeCTBEHHOHaY4HbIX
OVCUMNNANH N9 pelleHns
CTaHOapTHbIX 3a4a4y B
obnacTn NnponsBoACTBa,
rnepepaboTKn N xpaHeHus
Ce/IbCKOXO03ANCTBEHHON
npoaykumu.
YMeTb:0CHOBHbIE 3aKOHbI
ecTeCcTBEHHOHAYYHbIX
OVUCUNNIINH N8 pelleHns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

CTaHAapTHbIX 3a4a4 B
obnacTn NnponsBoAcCTBa,
nepepaboTKM N XxpaHeHUs
CeJIbCKOXO3ANCTBEHHON
MpoAyKUUN.
BnageTb:0CHOBHbIE 3aKOHbI
eCcTeCcTBEHHOHay4HbIX
ONCUMNANH ONA peweHns
CTaHOapTHbIX 3a4a4 B
obnacTn nponsBoacTBa
nepepaboTKn N XxpaHeHUs
Ce/IbCKOXO035NCTBEHHOWN
MPOAYKUUN.

5. XuMnyeckoe 5. KoHcTaHTa paBHoBecus u | OMK-1.1; 3HaTb:0CHOBHbIE 3aKOHbI , TunoBble 3ajaHnsa

paBHoBecne.KOHCTaHTa cnocobbl ee BblpaXkeHus. ecTeCTBEHHOHaYy4HbIX

paBHoBecus 1 cnocobbl ee TepMoOnHaMU4ecKuin ONCUMNANH ONA peweHns

BbIPa>KEHUSA. BbIBOJ, 3aKOHa AENCTBUSA CTaHOapTHbIX 3a4a4 B

TepMognHaMnyeckunn Macc. PacyeT cocTaBa obnacTn NnponsBoACTBa,

BbIBOJ, 3aKOHa OENCTBUS pPaBHOBECHOI CMecu n rnepepaboTKn N xpaHeHus

Macc. PacyeT cocTaBa BbIXOZa MPOAYKTa. CeNbCKOX03ANCTBEHHON

paBHOBECHOW CMecu ” XnMumn4yeckmne peakumm B npoAyKUNK.

BbIXO4a MpPoAyKTa. reTeporeHHbIX CUCTemMax. YMeTb:0CHOBHbIE 3aKOHbI

XnMun4yeckmne peakumm B KoHcTaHTa paBHoBecus eCTeCTBEHHOHay4HbIX

reTeporeHHbIX cucTemMax. reTeporeHHon peakuumn. ONCUMNANH ONA peweHns

KoHcTaHTa paBHOBecus CTaHOapTHbIX 3a4a4 B

reTeporeHHoOnm peakuum. obnacTun nponsBoacTBa

LasneHne guccoumnauunn. nepepaboTKM N XxpaHeHUs

YpaBHeHnEe N30Tepmbl CeJIbCKOXO3NCTBEHHON

XUMNYECKOWN peakuun. nMpoAyKUUNN.

3aBMCNMOCTb KOHCTaHTbI BnageTb:0CHOBHbIE 3aKOHbI

paBHOBecus oT eCcTeCcTBEHHOHay4HbIX

TemrnepaTypbl. YpaBHeHNE ONCUMNANH ONA peweHns

N30x0pbl 1 n3obapsl CTaHOapTHbIX 3a4a4 B

peakuumn. obnacTn nponsBoacTBa
nepepaboTkn N xpaHeHUs
Ce/IbCKOXO035MCTBEHHOWN
MPOAYKUUN.

6. Tennosas Teopema 6. MocTtynat MNnaHka. OlMK-1.2; 3HaTb: OCHOBHbIE 3aKOHbI , Jlekuns-becepna

HepHcTa. MoctynaTt
MnaHka. BbluncnexHune
abCoNOTHBIX 3HAYEHUN
3HTponuu. PacyeT
paBHoBecui no Tabnmuyam
CTaHOaAPTHbIX 3HAYEHUN
TepMogNHaMUYeCcKmx
QYHKUNN

BblymncneHne abcontoTHbIX
3HAYEHUN SHTPONUN.
Pac4yeT paBHOBecui no
Tabnnuam cTaHAapPTHbIX
3HaYeHUn
TepMogNHaMUYeCKMX
DYHKLMIA

eCcTeCTBEHHOHaY4HbIX
OVCUMNNANH N9 pelleHns
CTaHOapTHbIX 3a4a4y B
obnactn nponsBoacTBa
rnepepaboTKn N xpaHeHus
Ce/IbCKOXO03ANCTBEHHON
npoaoyKkunn.ymeTb:
NMPUMEHSTb 3HaHUA
OCHOBHbIX 3aKOHOB
MaTeMaTU4YecKunx,
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

eCTeCcTBEHHOHAaYYHbIX 1
obuienpodeccmoHanbHbIX
OUCUNNINH, HeobX0aNMbIX
ONA pelleHns TUNoBbIX
3apad B obnacTum
npon3BOACTBA,
nepepaboTKM N XxpaHeHUs
CeNIbCKOXO035NCTBEHHOW MNpo
aoykuun.Bnagetb:uHdpopma
LLMOHHO-
KOMMYHWKaLWNOHHbIMMN
TEXHOJIOrNAMMN B peLLeHunmn
TUNOBbLIX 3afa4y B o6nacTun
npon3BOACTBA,
nepepaboTKM N XpaHeHUs
CeNbCKOX03ANCTBEHHON
NpoAyKLNN.

7. Teopus
pacTBopoB.PacTBOpbLI
HEe3/1eKTPOoINTOB.
MapunanbHble MONSIPHbIE
Be/INYUHbI. YpaBHEHMNS
M'mb6ca-Aiorema.
MNpeanbHble pacTBOpbI.
Pa3baBneHHble pacTBOpbI.
3aKoHbI pa3baBieHHbIX
pacTBOpOB. PacTBOPMMOCTb
ra3oB B XWAKOCTSAX. 3aKOH
eHpun. PacTBOpPUMOCTb
rasoB B MeTaJislax. 3aKOH
Payns. 3akoH
pacnpeneneHus.
CoBeplLUueHHble pacTBOpbI

7. PacTBOp®I
HEe3NeKTPOoINTOB.
MapunanbHbie MONAPHbIE
BeJ/INYNHBI. YpaBHEHMNS
'mbbca-Aiorema.
MNpeanbHble pacTBOpSI.

OMnK-1.3;

3HATb:0CHOBHbIE 3aKOHbI
eCcTeCcTBEHHOHAaYYHbIX
OVUCUNNANH 019 peleHns
CTaH4apTHbIX 3a4ay B
obnacTn NnponsBoacTBa,
nepepaboTkn N XxpaHeHUs
Ce/IbCKOXO035MCTBEHHON
npoayKkumun. YmeTb:
NMPUMEHSTb 3HaHUA
OCHOBHbIX 3aKOHOB
MaTeMaTU4YeCKunx,
eCcTeCTBEHHOHAYYHbIX U
obLienpodeccmoHanbHbIX
OUCUUNANH, HeobXoanMbIX
ON151 peLlleHns TUMNoBbIX
3agay B obnactu
npon3BoACTBA,
nepepaboTkn N xpaHeHUs
CeNbCKOX03ANCTBEHHOW Mpo
oykuun.Bnagetb:nHpopma
LMOHHO-
KOMMYHWUKALMNOHHbLIMN
TEXHOJIOrNAMM B peLLeHunmn
TMNOBLIX 3a4a4 B obnactu
npon3BOACTBA,
nepepaboTKM N XxpaHeHUs
Ce/IbCKOXO03ANCTBEHHON
npoayKummn.3HaTb: YMeTb:
Bnapersb:

, Cnanpg-nekuuns

8. Teopusa pacTBOpPOB.
PaBHOBecue Mexnay

XMun4eckun noTeHyman
KOMTMOHEeHTa COBEPLUEHHOIO

OnkK-1.1;

3HaTb:0CHOBHbIE 3aKOHbI
eCcTecTBeHHOHaYYHbIX

, Nekuuns-6ecena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

pacTBOPOM M MapoMm
pacTBopuTENns. 3aKoH
Payns, 3akoH eHpw,
cnencTeus. BeipaxkeHus
KOHLIeHTpaunn pacTBoOpoB

pacTBopa. PeasibHble
pacTBoOpbI.
TepMmoanHaMunyeckas
aKTUBHOCTb. MeTOabI
onpeneneHnsa akTUBHOCTU
KOMMOHEHTOB pacTBopa

OVCUUNANH 0119 pelleHns
CTaHOapTHbIX 3a4a4y B
obnacTn NnponsBoACTBa,
nepepaboTKM N XxpaHeHus
Ce/IbCKOXO03ANCTBEHHON
npoaykumu.
YMEeTb:0CHOBHbIE 3aKOHbI
ecTeCcTBEHHOHAYYHbIX
OVUCUNNIINH N8 pelueHns
CTaHOapTHbIX 3a4a4y B
obnacTn nponsBoAcCTBa,
nepepaboTKM N XxpaHeHUs
CeJIbCKOXO3ANCTBEHHON
npoayKumu.
BnapeTb:0CHOBHblE 3aKOHbI
eCcTeCcTBEHHOHAaYYHbIX
OVUCUNNANH 019 peleHns
CTaH4apTHbIX 3a4ay B
obnacTn NnponsBoacCTBa,
nepepaboTkn N XxpaHeHUs
Ce/IbCKOXO035MCTBEHHON
npoayKuuu.

NTOrO:

17
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 030
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem

Ne paspena pUCUUNIIUHDI

HauMeHoBaHue nabopaTopHbIX paboT

06bem B yacax

o®0

390

0390

1

2

3

a

5

6

BeegneHue. NpegmeT 1 cogep>xaHune
pusnyeckonm xummnmn. OCHOBHbIE pa3fessbl.
NcTopusa pa3Butuna hnsn4eckomn XumMmu.
MeToAabl hn3n4ecKon XmmMmn:
TepMOANHAMUYECKNN, CTAaTUCTUYECKUN

MeTonabl PM3NYECKON XUMUN: TEPMOONHAMUYECKUA, CTAaTUCTUYECKUIA 1
KBAHTOBOMEXaHNYECKUN.

2

2. MepBbI 3aKOH TepMoaNHaMNKN. OCHOBHbIE
MOHATUSA TEPMOANHAMUKUN. DYHKLNN COCTOSAHUA
N pyHKUMN npouecca. BHyTpeHHAs saHeprus,
3HTanbnua, TenaoTa, paboTa. AHanuTN4eckoe
Bblpa>XeHne NepBoro 3akoHa TePMOANHAMUKN.
TennoeMKoCTb. 3aBUCMMOCTb TEMNJI0EMKOCTHN OT
TemnepaTypbl. Ternnosble apheKTbl
XMMUYeCKnx peakumi. 3akoH Mecca. TennoTbl
obpa3oBaHus, CropaHns, arperaTHbIX
npespaLLeHnin, pacTBOPEHWS, HeNTpaam3aLuuu.
3aBMCMMOCTb TEMNJ1I0BOro apheKTa peakumm ot
TeMnepaTypbl. YpaBHeHne Kupxroda.

3aBUCUMOCTb TEMJIOEMKOCTN OT TeMnepaTypbl.

3. BTopon 3akoH TepMoanHaMuku. Npouecchl
CaMonpon3BoJibHble, 0bpaTuMble 1
HeobpaTuMble. HanpaBaeHHOCTb

DHTpPONUA Kak Mepa BEPOATHOCTU. BblyncieHne n3MeHeHUs SHTPOMUU B Pa3SINyHbIX
npoueccax. TepMmognHaMnyeckmne PyHKLUN 1 CBA3b MEXAY HUMN.
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

CaMOoMpon3BOJIbHbIX MPOLLECCOB B NPUPOAE.
TepMognHaMn4yeckas BEPOATHOCTb.
PaBHOBecKe Kak Hanbonee BeposiTHoe
COCTOSIHNE CUCTEMbI. AHaNNTMYecKoe
Bblpa>keHune 1 opMyMpoBKa BTOPOro 3akoHa
TEPMOANHAMUKUN. DHTPOMNUA Kak Mepa
BEPOATHOCTU. BblYncneHne nsMmeHeHus
SHTPOMUN B PasINYHbIX NpoLeccax.
TepMoanHamMmmyeckmne pyHKLMN U CBA3b Mexay
HuMK. CBoboaHas sHeprus Npu NOCTOSHHOM
obbeme (3Heprusa Menbmronsbua) u Npu
MOCTOSIHHOM AaBneHun (aHeprus MNmbbca) kak
Mepa paboTocnocobHOCTU CUCTEMBI 1
KPUTEpWiA HanpaBIEHHOCTM NpoLecca.
3aBMCMMOCTb AaBJ/IEHUA HaCbILEHHOro napa oT
TeMmnepaTypbl. YpaBHeHne Knay3uca
KnanenpoHa

4. 3akoH lecca. PacyeT TennoBbiX 3hheKToB
peakunmn. SHTaNbNUAHLIN hakTop.
3aBMCUMMOCTb 3HTaNbMUN OT TeMnepaTypbl.
3akoH Kupxrogda

3aBUCUMOCTb 3HTaNIbNUN OT TeMNepaTypbl.

5. XuMnyeckoe paBHosecne.KoOHCTaHTa
paBHOBECKS 1 CNocobbl ee BbipaXkeHNS.
TepMogMHaMN4eCKW BbIBOS 3aKOHa AeNCTBUSA
Macc. PacyeT cocTaBa paBHOBECHOW CMecu 1
BbIXoZa NpoAyKTa. XMuMn4eckne peakumm B
reTeporeHHblX cucteMax. KoHcTaHTa
paBHOBECUSA reTeporeHHon peakuumn. JasneHune
auccounaumn. YpaBHeHne n3oTepMmel
XMMUNYECKON peakumn. 3aBUCUMOCTb
KOHCTaHTbl paBHOBeECUS OT TeMnepaTypsbl.
YpaBHeHne n3oxopbl 1 n3obapbl peakumu.

YpaBHEeHMEe N30TepMbl XMMUYECKOW peakL . 3aBUCUMOCTb KOHCTAHTbl paBHOBECUS OT
TeMmnepaTypbl. YpaBHEHNE U30X0pbl U M306apbl peakunu.

6. TennoBas TeopeMa HepHcTa. NocTynaTt
MnaHka. BelymcneHne abcontoTHBIX 3HAYEHUN
SHTponuu. PacyeT paBHoBecun no Tabanuam
CTaHAapTHbIX 3HAYE€HU TEPMOANHAMUYECKUX
YHKLMIA

PacyeT paBHOBeCKin Mo TabanLaM CTaHAAPTHLIX 3HAYEHWUI TEPMOANHAMUYECKNX (DYHKLIA

7. Teopusa pacTtsopoB.PacTBopbl
He3NeKTPoAuToB. MNMapumnasbHble MONAPHbIE
BeNNYUHBI. YpaBHeHus Mmbbca-Aorema.
NpeanbHble pacTBopbl. Pa3baBieHHble
pacTBOpbl. 3aKOHbI pa3baBsieHHbIX PacTBOPOB.
PacTBOPUMOCTb ra3oB B XUAKOCTSAX. 3aKOH
[eHpwn. PacTBOPUMOCTbL ra3os B MeTaslJlax.
3akoH Payns. 3akoH pacnpegeneHus.
CoBepLueHHble pacTBopbI

3akoH eHpu. PacTBOPMMOCTb ra3oB B MeTasslax. 3akoH Payns.

8. Teopusa pacTBOpOB. PaBHOBECKE MeXAY
pPacTBOPOM 1 MapoM pacTBOPMTESNS. 3aKOH

3akoH Payns, 3akoH N'eHpu, cneacTBmA. Boipa)keHnsa KOHLLeHTpaunn pacTBOpPOB
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CemMm Ne paspena oucUUNAUHBLI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
[o]::]e) 390 0390
1 2 3 4 5 6
Payns, 3akoH 'eHpu, cnencTeuns. BolpaxkeHus
KOHLIeHTpaLnnm pacTBOpPOB
UTOrro: 17 6

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

peakunmn. SHTaNbNUNHLIN akTop.
3aBUCMMOCTb 3HTaNbAUN OT TeMnepaTypbl.

18/29

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
BeeneHue. NpegmeT 1 cogep>xaHune MeToabl GU3NYECKON XUMUN: TEPMOANHAMUYECKNIA, CTAaTUCTUYECKNN 1-2 4 8
hunsmnyveckon xumnn. OCHOBHbIE pa3fenbl. MKBaHTOBOMEXaHUYEeCKNN.
NcTopunsa pasButmsa prnsn4eckomn XmMmn.
MeTonabl PU3NYECKON XUMUK:
TEePMOANHAMUYECKNN, CTAaTUCTUHECKNN
2. MNepBbIi 3aKOH TepMOANHaMUKN. OCHOBHble | TennoTbl 06pa3oBaHWs, CropaHns, arperaTHbIX NpeBpaLLeHni, 3-4 4 16
NOHATUA TEPMOANHAMUKUN. PYHKLNN COCTOSHUSA | paCTBOPEHUS, HENTpanm3aunmn. 3aBUCMMOCTb TEMNJI0BOro adydekTa peakumnm ot
1 PYyHKUMM npoLuecca. BHyTpeHHAA aHeprus, TemnepaTypbl.YpaBHeHne Kupxroga.
SHTanbnusa, TenoTa, paboTa. AHanUTN4eckKoe
Bblpa>XeHWe nepBoro 3akoHa TepPMOANHAMUKN.
TennoeMKoCTb. 3aBUCMMOCTb TEMNI0EMKOCTHU OT
TeMnepaTypbl. Ternsiosble 3PPeKTbI
XUMMYECKNX peakumin. 3akoH Mecca. TennoTol
obpasoBaHuUA, CropaHuns, arperaTHbIX
rnpeBpaLLeHnin, pacTBOPEHNSA, HETpaan3aunm.
3aBUCUMOCTb TEMNI0BOro 3dypekTa peakumm oT
TemnepaTypbl. YpaBHeHne Knpxroda.
3. BTopon 3akoH TepMmoanHaMmuku. Npouecchl SHTPONUA Kak Mepa BEePOSATHOCTU. BblyncneHne namMeHeHnsa sHTponuu B 5-6 4 16
CaMornpon3BoJibHble, obpaTuMblie 1 pa3anyHbIXnpoueccax. TepMmoanHaMnyeckme MyHKUNU N CBA3b MEXAY HUMWN.
HeobpaTuMble. HanpaBneHHOCTb
CaMOrnpon3BOJIbHbIX NMPOLLECCOB B Npupoe.
TepMognHamMmmnyeckas BEpOSATHOCTb.
PaBHOBecKe Kak Hanbonee BeposTHOE
COCTOSIHME CUcTeMbl. AHannTn4yeckoe
BblpaXxeHne 1 GopMyIMpoBKa BTOPOro 3aKOHa
TEePMOANHAMUKUN. DHTPOMNUA Kak Mepa
BEPOATHOCTU. BbluncneHne nameHeHuns
SHTPONUN B pa3JINYHbIX NpoLieccax.
TepMoanHammyeckmne PyHKLMN N CBA3b Mexay
HuMK. CBoboaHas sHeprns Npm NOCTOSHHOM
obbeMe (3Heprusa NenbmronbLa) u nNpu
MOCTOSAHHOM faBrieHnn (3Heprus N'mbbca) Kak
Mepa paboTocnocobHOCTN CUCTEMBI 1
KpUTEepuin HanpasBieHHOCTM NpoLecca.
3aBMCMMOCTb AaBJ/IeHNA HaCbILEHHOro Napa oT
TemnepaTypbl. YpaBHeHne Knay3uca
KnanenpoHa
4. 3akoH lNecca. PacyeT TennoBbIX 3hpekToB 3akoH Kupxrodga 7-9 4 10




Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm
BbINOJ
HeHUs

06bem B yacax

(o1 o] 30 03®0

2

3

4

5 6 7

3akoH Kupxrogda

5. XuMnyeckoe paBHoBecne.KoHCTaHTa
paBHoOBeCUs N cnocobbl ee Bbipa>keHus.
TepMOAMHaMUYeCKUIA BbIBOJ 3aKOHa AENCTBUSA
Macc. PacyeT cocTaBa paBHOBECHOW CMecu 1
BbIXOZa NpoAyKTa. XMMN4eckne peakuum B
reTeporeHHbIX cuctemax. KoHcTtaHTa
paBHOBECUSA reTeporeHHon peakuunmn. JasneHune
onccounaumn. YpaBHeHME U30TepMbl
XUMUNYECKON peakunn. 3aBUCMMOCTb
KOHCTaHTbl paBHOBECUSA OT TeMnepaTypsbl.
YpaBHeHME n30xopbl U n306apbl peakynu.

3aBMCMMOCTb KOHCTaHTbI PaBHOBECUS OT TeMrepaTypbl. YpaBHEHUE N30XOPbI
nn3obapbl peakumu.

10-11

8 10

6. TennoBas Teopema HepHcTa. NocTynart
MnaHka. BelyncneHne abcontoTHbIX 3HAYEHUIN
3HTponuu. PacyeT paBHOBecui no Tabanuam
CTaHOAPTHbIX 3HAYEHUN TEPMOANHAMNYECKUNX
hyHKLMN

PacyeT paBHOBecuin No Tabanuam cTaHOAPTHbLIX 3HAaYEHUN
TEePMOANHAMUNYECKUXDYHKL NI

12-14

7. Teopusa pacTtsopoB.PacTsopbl
He3NeKTpoAnToB. MNMapumranbHble MONAPHbIE
BeNIMYMHbI. YpaBHeHUA MTnbbca-Lorema.
NpeanbHble pacTBopbl. Pa3zbaBneHHble
pacTBOpbl. 3aKOHbI pa3baBJieHHbIX PacTBOPOB.
PacTBOPUMOCTb Fra3oB B XXUAKOCTAX. 3aKOH
[eHpn. PacTBOPUMOCTb Fra3oB B MeTaslax.
3akoH Payns. 3akoH pacnpegeneHus.
CoBepLUeHHble pacTBOpPbI

3aKoH MeHpu. PacTBOPMMOCTb ra3oB B MeTaJsslaXx. 3akKoH Payns.

15-16

8. Teopus pacTBOpoB. PaBHOBecne Mexay
pacTBOPOM M MapoM pacTBOpUTENS. 3aKOH
Payns, 3akoH 'eHpun, cneacTeus. BolpaxkeHus
KOHLLeHTpaLui pacTBOPOB

3akoH Payns, 3akoH FeHpu, cneacTBusi. BolpaxeHus KOHUEHTpaLuii pacTBOPOB

17

UTOro:

38 89

5.9. KanenpapHbin rpacduk BocnuTaTeNibHOU paboThl N0 AUCUUNIJIMHE

Moaynb

HJaTa, MecTo npoBeneHus

Ha3sBaHue MeponpuaTus

dopmMa npoBeneHus
MeponpusaTus

OTBeTCTBEHHbIH

HocTu>xeHus
obyyalowuxcs

Moaynb 1 NpoekTHasa n npoe
KTHO-UCCNiefoBaTesbCcKas
[eAaTenbHOCTb obyYatowmnxcs

25.1025 M 1Y, aya 325

posb NCCNeaoBaTeNbCKUX
paboT B coxpaHeHun
3Heprum

nekuus -becena

[onosaHoBa T.H.

OnkK-1.2;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

541.64(07) M 54 MeToaun4ecKkme yKa3aHuS K BbIMOJIHEHWIO http://lib.mkgtu.ru:8002/libdata.php?id=1000053057&DOK=0
nabopaTopHbIX paboT No hnsmyeckon n KonnongHom xmmmmn | 296FB&BASE=0007AA

[9neKTpoHHbIN pecypc] : 4NS CTyAEeHTOB arpapHbIX
cneumnanbHocTel / M-Bo obpasoBaHmMa 1 Hayku Poc.
depepaunu, FOY BIMNO

544(07) M 54 MeToan4yeckme ykasaHusa K BbINOJHEHUIO http://lib.mkgtu.ru:8002/libdata.php?id=0000915&DOK=000
yyebHo-uccnenoBaTesibCKon paboTbl CTYAEHTOB MO DE9&BASE=0007AA

PU3NYECKON N KOJITONAHON XUMUn / Mamkon. roc. TeXHOJ. YH-
T, Kath. punsuy. n konnouna. xmmum ; [cocT.: FonosaHosa T.H.,
Cunyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : un. - Mpun.: c.

48-49
541.1(07) C 59 CokoneHko, O.A. (Mankonckun http://lib.mkgtu.ru:8002/libdata.php?id=2100035263&D0OK=0
roCyAapCTBEHHbIN TEXHOIOMMYECKNAN YHUBEPCUTET). 7B81E&BASE=000822

dursnyeckan n KoNNonaHas xmmuns : y4ebHo-metogmyeckoe
nocobue / O.A. CokoneHko. - Mankon : KyyepeHko B.O.,
2019. - 70 c. - bubnwnorp.: c. 69 (13 Ha3B.). - ISBN
978-5-907004-36-8

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue CcblsIKa

Benses, A. . dusunyeckas n KoNnonaHasa XxmuMns : y4ebHumk / | https://www.studentlibrary.ru/book/ISBN9785970446607.html
A. M. benses, B. U. Ky4dyk; nog pea. A. I. bensesa. - 2-e n3a.
, Nepepab. n gon. - Mockea : N'0TAP-Meguna, 2018. - 752 c. -
ISBN 978-5-9704-4660-7. - TEKCT : 3N1€KTPOHHbIN // IBC
"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970446607.html

Kyapswesa, H. C. ®u3nyeckasa 1 KOJIoONAHaA XUMnS : https://urait.ru/bcode/559839
y4ebHuK 1 npakTnkym ans sysos / H. C. Kyapswesa, J1. T.
BoHpapeBa. — 3-e u3a., nepepab. n gpon. — Mockea :
M3paTenbcTBo KOpanT, 2025. — 452 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-17490-8. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpanT
[canT]. — URL: https://urait.ru/bcode/559839

dusnyeckas n KonnongHas XMmMus. 3agadvHuk : yyebHoe https://www.studentlibrary.ru/book/ISBN9785970474600.html
nocobue ana sBysos / A. . benses, A. C. YyxHo, J1. A.
BaxonguHa, B. B. M'puwinH ; nox pen. A. I. bensesa. -
Mocksa : T'90TAP-Meguna, 2023. - 288 c. - ISBN
978-5-9704-7460-0. - TeKCT : 3N1eKTPOHHLIN // DBC
"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970474600.html

Y4yebHo-MeTOoOM4YECKME MaTepuabl Aaa caMocToaTesiIbHOM paboTbl 0by4vatowmxcsa us yncna
WHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbLIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:

B NevyaTHOM opMe yBEJIMYEHHbIM PN TOM,
* B (popMe 3/IeEKTPOHHOIr0 JOKYMEHTa,

B hpopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:
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e B nevyaTHom opme,
e B (JOPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nvy C HapyLeHWSMUW ONMOPHO-ABUraTeNbLHOro annapaTa:
e B MevyaTHOW chopme,

e B ()OpMe SNEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-1.1 Ncnosib3yeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX OUCLUUMINH AN pPeLleHns CTaHAapTHbIX 3ajay B obnacTtu

nponssoacTBa, nepepa60TKV| N XpaHeHnsa CeNbCKOX03ANCTBEHHOWN npoaoykuunmn
2

3 BeeneHne B

npogeccrnoHasibHyo
OesiTeNbHOCTb

5 5 CUCTeMbl NCKYCCTBEHHOIO
VHTeIeKTa

6 6 LUndposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

24 24 O3HakoMUTesNbHas NpakTuKa

(B TOM 4yncne nonyyeHue
nepBuUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

8 9 BbinonHeHne n 3awmnTa
BbIMYCKHOWN
KBanMuUKaLMoHHoM paboTbl

1 1 HeopraHuyeckas n
aHaINTUYEeCKas XMMUNS

2 2 OpraHuyeckas xuMus

1 1 3o0o010rnsa

4 6 Brnoxunmng
Ce/IbCKOXO035ANCTBEHHOMN
npoayKuunmn

3 3 dusmnyeckas n KoanongHasa
XUMUS

1 1 boTaHuKa

2 2 Brnoxumng

3 4 Mukpobuonoruns

4 4 WNHdpopMaumoHHble
TEXHOJI0r N

3 3 FeHeTuKa pacTeHuin n
MKUBOTHbIX

ONK-1.2 [leMOHCTPUPYET 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTUYECKMX, eCTECTBEHHOHAY4YHbIX 1 0bLLenpodheccnoHanbHbIX
OVNCUMNIINH, HeobXoAMMbIX OJ151 pelleHns TUNoBbIX 3a4a4y B 061acTn Npon3BoACTBa, NepepaboTku N XpaHeHUs
CeNIbCKOXO03ANCTBEHHOW MPOAYKLNN

2 3 BeeneHne B
npogeccrnoHasibHyo
[eATeNbHOCTb

5 5 CUCTeMbl NCKYCCTBEHHOIO
VHTeIeKTa

6 6 LUndposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

24 24 O3HakoMUTesNbHas NpakTuKa

(B TOM 4yncne nonyyeHue
nepBuUYHbIX HaBbIKOB Hay4HO-
nccaenoBaTenbCckon paboTbl)

8 9 BbinonHeHWe n 3awmTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl
1 1 HeopraHuyeckasa n

aHanTn4eckaa XxmmMmna

2 2 OpraHuyeckas xuMus
1 1 3o0o010rnsa

1 1 boTaHuKa

3 3

dunsnyeckasa n KosuiongHas
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

XNMUA

buoxumnsa
CEeNbCKOXO03ANCTBEHHOMN
npoayKuum

FeHeTMKa pacTeHUi 1
MKMUBOTHBIX

2

Brnoxumnsa

3

Mukpobuonorus

4

2
4
a

WNHdopMaumoHHble
TEeXHOoJIorum

HOW NPOAYKLMN

ONK-1.3 lNMpuMeHsAeT NHPOPMALMOHHO-KOMMYHUKALIMOHHbIE TEXHOJIOTUM B PELLEHUM TUMNOBbLIX 3a4ay B obnacTtun

NpPoOun3BOACTBA, NepepaboTKy N XpaHEeHUs CeNbCKOX035MCTBEH
2

3

BeepeHune B
npodgeccuoHasbHyo
0eaTeNnbHOCTb

Cncremsl NCKYCCTBEHHOI o
WHTEJIJIEKTAa

LUndposasa TpaHchopmaums
oTpacau

LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU

24

24

O3HakoMuUTeNbHas NpakTuKa
(B TOM 4ynucne nony4vyeHue

NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

BbinonHeHne 1 3awnTa
BbIMYCKHON
KBaNNUKauMoHHoM paboTbl

HeopraHu4yeckas u
aHaIMTUYEeCKas XMMUNS

OpraHnyeckas xmmMus

3oon0rnga

Brnoxumng
Ce/IbCKOXO035INCTBEHHOMN
NpPoAyKLUN

dunsnyeckasa n KosuiongHas
XnMna

boTaHuKa

FeHeTuKa pacTeHun n
MKUBOTHbIX

Brnoxunmnga

Mukpobuonorus

HIWIN

HIBIN

WNHdpopMaynoHHbIe
TexHo0rnm

7.2. OnucaHue nokKasaTesied U KpuTepues OLEHUBaAHUA KOMMNEeTEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLL€eHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB 0byyeHus HaumeHoBaHue
pesynbTaThl HeynoBNEeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 6

OMNK-1: CnocobeH pellaTb TUMOBbIE 3aa4n NpodeccnoHasbHON AesTeNbHOCTU Ha OCHOBE 3HAHMN OCHOBHbIX 3aKOHOB
MaTeMaTUYeCKNX, eCTeCTBEHHOHAaY4HbIX 1 0bLenpotecCnoHasnbHbIX AUCLMMINH C NPUMEHeHNneM NHGpOopPMaLMOHHO-
KOMMYHWUKALMOHHbIX TEXHOJIOI NI

OMNK-1.3 NMpuMeHsieT NHHOPMALNOHHO-KOMMYHMKALMOHHbIE TEXHOIOMMN B pPeLleHnn TUMOBbIX 3aaay B obnacTtu
NMPOn3BOACTBA, NepepaboTKn 1 XpaHEHNS CeSIbCKOX03ANCTBEHHOW NPOAYKLMN

3HaTb:

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO codepKalume
oTAesIbHble
npobenbl 3HaHWSA

ChopmMupoBaHHble
cncTemaTmyeckume

TecTupoBaHue ,
KOHTPOJIbHas
paboTa

YMmeTb:

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
oLIn6KN

CdopmMupoBaHHble

Bnapertn:

YacTu4Hoe

HecuctemaTnyecko

B

YcnewHoe n
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
BJlageHmne € NpuMeHeHmne cncTeMaTu4yeckoM |cmcrtemaTumyeckoe
HaBblkamMu HaBbIKOB MPUMEHEeHNN npuMeHeHune
HaBbIKOB HaBbIKOB
ponyckatTca
npobenebl

OMNK-1: CnocobeH pelaTb TUMOBbIE 3a4a4n NpodeccnoHasbHON AesTeNbHOCTU Ha OCHOBE 3HAHM OCHOBHbIX 3aKOHOB
MaTeMaTUYeCKNX, eCTeCTBEHHOHaY4HbIX 1 0bLenpotecCnoHasbHbIX AUCLMMANH C NPUMEHeHNneM NHpOopPMaLMOHHO-
KOMMYHWUKALMOHHbIX TEXHOJIOI A

OMNK-1.2 eMOHCTpUpPYeT 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTUYeCKNX, eCTECTBEHHOHAYYHbIX 1 06LenpodeccnoHanbHbIX
ANCUNNNH, HeobXoANMbIX ANS peLleHns TUNoBbIX 3a4a4 B 06/1acTn Npom3BoACTBa, NepepaboTkn 1 XpaHeHUs
CeNIbCKOXO03ANCTBEHHOW NMPOAYKLUN

3HaTh: ®parMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHOpMMPOBaHHBIE TecTupoBaHue ,
3HaHUA HO cogep>kawme cucTteMaTmyeckme | KoOHTposibHas
OoTAebHble 3HaHWA paboTa
npobenbl 3HaHUS
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
hornyckatTcs yMeHus
HebonbLIne
owmnbKun
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BlafeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
nonyckatoTcs
npobensbl

OMNK-1: CnocobeH pewaTb TUNOBLIE 3aAa4un I'IpOCIZ)ECCI/IOHa}'IbHOVI 0esTeNbHOCTU Ha OCHOBE 3HAHUM OCHOBHbIX 3aKOHOB
MaTeMaTn4eCKnx, eCteCTBeHHOHay4YHbIX U O6U.I,el'|p0qf)eCCVIOHaJ'IbeIX ONCUNNINH C NpUMeHeHneM UHPOPMaLNOHHO-
KOMMYHUKaUWNOHHbIX TEXHOJIOrnn

OMK-1.1 Ncnofb3yeT OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHbIX AUCLUMMINH A5 pelleHns CTaHAapTHbLIX 3a4a4y B 061actu
Npon3BOACTBA, NepepaboTKM N XPaHEHMUS CeIbCKOX03AMCTBEHHON NPOAYKLINN

3HaThb!: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecTupoBaHue ,
3HaHWs HO copep>kalwme cucTeMaTuUYyeckme | KOHTpoJsibHas
OTAEe/bHble 3HaHUA paboTa
npobenbl 3HaHUSA
YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
JonyckawoTcs yMeHus
Hebosnblne
oLInbKN
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BllageHne e NnpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
jonyckatTcs
npobenebl

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

BapuaHT 1 UaeanbHbI ras - 3T70... @) ras, rae CpaBHUTENbHO HeBObLLINE NO BEINYNHE CUbI
MEXMOJIEKYNAPHOIr0 NPUTSXKEHNA N OTTaNIKUBAHNS NMPOABAAIOTCA B 60NbLUEN MW MEHbLUEN CTENeHNn
B 3aBMCMMOCTW OT TeMnepaTypbl N AaBsieHuns; 6) ra3, HaxoAALWNACA B TaKNX YCI0BUAX, NpU
KOTOPLIX MOXHO NpeHebpeyb CunamMmm B3aMMOLENCTBMA Mex Ay MOJIeKylaMu. B) Nepexod TBepaoro
BewecTBa B Mapoobpa3sHoe COCTOSAHNE, MUHYS XXUIOKOE. ') ras, NOAYNHSAIOWMNNCS YpaBHEHUIO: (p +
a/V2)(V-b) = RT YkaxuTe copmyny | 3aKOHa TepMOgUHAMUKN.

Moa BA3KOCTLIO MOHMMAOT: a) paboTy, KOTOpYyt HEOBX0AMMO 3aTPaTUTb A9 Co3AaHNsa 1M2
NnoBepxHOCTK; 6) conpoTnBAEHME, BO3ZHUKAIOLWEE BHYTPU XUAKOCTU, NP NepeMeLLeHnn 0gHUX
CNOEeB XNAKOCTU, OTHOCUTENbHO APYrnX; B) Nepexop BellecTBa U3 XXNUOKOro COCTOSAHNSA B
raszoobpasHoe; r) KoNM4eCcTBO TernJ10Thl, HeobxoamMmoe ANa ucnapeHus 1 Kr XXMAKoCTn B YCI0BUAX
N30TEPMNYECKOro paBHOBecUS ¢ napoM. CchopmynmpynTe npasusio BaHT - Fodda: a) CymmapHbIin
TEennoBOM 3(PHEKT XMMUYECKON peaKL N He 3aBUCUT OT NYTU NPOTEKaHMA npoLecca, a 3aBUCUT OT

Ha4aJIbHOro0 N KOHEYHOro COCTOAHUA cuctemsbl; 6) Mpu NnosbiweHn TeMnepaTypbl Ha 100C (npu p
const) CKOpoCTb peakuun yesenmdmaeTcs B 2 - 4 pa3a; B) O6beM oaHHOW MacChl ra3a npu
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MOCTOSHHOM TemnepaType namepseTcs obpaTHO NMPOMOPUNOHAILEHO AABJIEHMIO, MO KOTOPbLIM ras
HaxoauTcs; r) @ + C = K + 2. Kak Ha3blBaeTCs NpoLecc, npoTekatwowmnn 6e3 TennoobmeHa mexay
paboynMm TesioM N OKpY>XaloLLLEN Cpeaon? a) nsoTepmMmmyeckunin; B) agnabaTtHoeln; 6) nsobapuyeckni;
) N30XOPUYECKNI. YKarkuTe hopMyJly pacvyeTa KOHCTaHTbl XMMNYECKOr0 PpaBHOBECUS:

7.4. MeToaunyeckue Matepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepu3yloLwmux 3Tanbl GoOpMUpPOBaHUA
KOMMEeTeHLUun
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

541.64(07) M 54 MeToaun4ecKkme yKa3aHuS K BbIMOJIHEHWIO http://lib.mkgtu.ru:8002/libdata.php?id=1000053057
nabopaTopHbIX paboT No hn3N4eCKon U KOIOULHON XUMUN
[9neKTpoHHbIN pecypc] : 4NS CTyAEeHTOB arpapHbIX
cneumnanbHocTel / M-Bo obpasoBaHmMa 1 Hayku Poc.
®epepauyuu, FOY BIMO "Mankon. roc. TexHon. yH-T", Kad.
husmyeckon xummn n Gusnkn ; [coct. NronosaHosa T.H.]. -
Marnkon : MITY, 2011. - 28 c. - bubnnorp. B TekcTe

544(07) M 54 MeToamn4eckmne yKasaHus K BbIMOJIHEHWIO http://lib.mkgtu.ru:8002/libdata.php?id=0000915
y4yebHo-nccnepgosaTensckon paboTbl CTYAEHTOB MO
dhn3n4eckon n KOJONAHOM XUMun / Mamkon. roc. TeXHO. yH-
T, Kagh. pmsny. n konnoung. xumnm ; [cocT.: FlonosaHosa T.H.,
Cunyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : un. - Npun.: c.
48-49

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue CcblniKa

Ka3uH, B. H. ®usnyveckasa xmmms : y4ebHuk ona sysos / B. H. | https://urait.ru/bcode/565669
KaswuH, E. M. Nnuncce, A. N. PycakoB. — 2-e u3A., ncnp. n gon.
— MockBa : U3paTenbctBo KOpanT, 2025. — 182 c. —
(Bbicluee obpasoBaHme). — ISBN 978-5-534-11119-4. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa naaTdopma
KOpanT [canT]. — URL: https://urait.ru/bcode/565669

[aBpoHckasg, t0. 0. KonnongHasa xumus : y4ebHuk n https://urait.ru/bcode/560833
npakTukym gns sy3os / HO. 0. NaBpoHckas, B. H. MNak. —
Mocksa : U3pgaTenbctBo KOpanT, 2025. — 287 c. — (Bbiclwee
obpa3oBaHue). — ISBN 978-5-534-02502-6. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/560833

KymbikoB, P. M. ®usunyeckas n konnomgHasa xmmms : y4ebHoe | https://e.lanbook.com/book/215750
nocobue ans sy3os / P. M. Kymbikos, A. b. UTTnes. — 3-e
n3g., ctep. — CankT-MeTepbypr : JlaHb, 2022. — 236 c. —
ISBN 978-5-507-44162-4. — TeKCT : 3N1eKTPOHHbIN // JlaHb :
3/1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/215750

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUS : SJIEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oasa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. ®oHA DBC dhopMUpyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHunku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
SHUMKONEeANN, CNI0BAapPU MU CNPaABOYHUKIN, 3aKOHO4ATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHnus n u3gaHus, BolnycKkaemble n3gatesibCTBamMu By30B.
http://znanium.com/catalog/ eLIBRARY.RU. : Hay4YHas 3n1eKTpoHHasa bubnunoteka : cant. - Mocksa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: Ansa 3apernctpup.
nofib3oBaTesiel. - TeKCT: 31eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no
nHuumaTmee Poccnmckoro oHaa hyHAaMeHTallbHbIX UCCNeoBaHUn ansa obecnevyeHns pocCUNCKnNM
Y4YeHbIM 3/IEKTPOHHOI0 A0CTYMa K BeAYyWNM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy C pyCCKOA3bIYHLIMU NYHANKALUNAMUN N HbIHE SBASETCS BegyLlen
3NEKTPOHHON BUBANOTEKON HayHYHON MEPUOLANKM Ha PYCCKOM S3bIKE B MUpE.
https://elibrary.ru/defaultx.asp
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

MeToan4veckme ykasaHmMa M KOHTPOJibHble 3adaHWA MO Nno q:)V|3VI‘-IeCKOVI XUMUN Ona CTyOeHTOB 3a04YHOIo otaesieHuns.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue
NaHb. EQnMHasn npoteccnoHansHas 6asa 3HaHUN OIS TEXHUYECKUX BY30B - MU38aTenbCTBO «JlaHb» @ 3/IEKTPOHHO-
bnbnmnoteyHan cnctema : cant / 3pgaTenscTBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum pocTtyna:

051 3aperncTpup. nojib3oBaTenein. - TEKCT 3NEKTPOHHbIN. TO pecypc, BKYaLWMin B ceba 31eKTPOHHbIE BEPCUN KHUT
M34aTesbCTBa «JlaHb» U APYrux BeAyLLMX N34aTeNnbCTB y4ebHom InTepaTypbl.

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum pgocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aINeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmnBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKMUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAYLUNUM NMHOCTPaHHbIM Hay4HbIM usgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTeKkom Hay4HoM NEPUOANKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

Ona oby4atowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K Cnefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPAaBOYHbIM U MONCKOBLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosb3oBaTesnien. - TeKCT: 31eKTPOHHbIN. PoHA IBC hopMmupyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, yyebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHNKN, 3aKOHOAATE/IbHO-HOPMaT/BHbIE AOKYMEHThI, CNneLnasabHble
nepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTBamMmm By308B. http://znanium.com/catalog/

3BC «KoHCcynbTaHT cTyfneHTa». Konnekunsa ArpapHble Haykun : CTyeHYeckasn 371eKTpoHHaa bubnuoTteka : cant / OO0
«Monntexpecypc». IneKTpoHHasa bubnnoTeka TexHn4eckoro By3sa. - MockBa, 2012. - . - URL: http://www.studentlibrary.ru/ -
Pe>xmM gocTyna: 48 3aperucTpup. nosb3oBatenen. - TEeKCT 3JIEKTPOHHbIN. BNAETCA 3N1IeKTPOHHON BubnnoteyvHomn
cuctemon (36C), npepocTaBnsatoLLen 4OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nutepaType 1 AONONHUTENbHbIM
MaTepuanam, NpuobpeTeHHbIM Ha OCHOBaHWM MPSAMbIX AOrOBOPOB € NpaBoobnanaTensaMmu. MoAHOCTbIO COOTBETCTBYET
TpeboBaHMAM henepabHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokoneHns (®roc BO 3+) k
KOMMNAeKToBaHMio GUbANoTeK, B TOM YMC/ie 3/1eKTPOHHbIX, B YacTu (hopMUpoBaHNSA (HOHAO0B OCHOBHOW N AOMOJHNTENbHON
nuntepaTypsbl, a5 CMO, BO 1 acnupaHTypsl. http://www.studentlibrary.ru/catalogue/switch kit/x2016-020.html

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubanoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: onsa 3apeructpup. nonb3oBaTenienn. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumnaTmee Poccminckoro poHaa pyHAaMeHTasbHbIX UCCedoBaHNM ana obecrnevyeHns pOCCUNCKMM YHEHBIM
3/IEKTPOHHOr0 A0CTYMNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMUN 1 HbiHE ABNSETCA BeAyLLe 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

JNaHb. EanHasn npodeccnoHanbHan 6a3a 3HaHWIA 019 TEXHUYECKUX BY30B - M38aTenbCcTBO «JlaHb» : 9/1€KTPOHHO-
6nbnnoTteyHasa cnctema : canT / 3paTenbcTBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum gocTtyna:
ONS 3aperncTpup. Nosb3oBaTesie. - TEKCT 3NEeKTPOHHLIN. DTO pecypc, BKOYaoLWMn B cebs 31eKTPOHHbIE BEPCUN KHUT
nm3paTenbcTBa «JlaHb» N ApYrux BeAyLWwnx n3gatenbcTs y4ebHom amtepaTypsl.
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
TMnoBs (2-2-41) 385000, Pecnybnuka
Apbires, r. Mankon, yn. Forons; yn.
MepBomamckas, oom Ne 17; nom Ne 210
(385000, Pecnybnuka Agbires, r.
Manikon, yn.l'orons; yn.Nepsomanickas,
nom Nel7; nom Ne 210, cTpoeHune Nel),
Y4yebHbln kopryc Ne 2

Y4yebHas mebenb Ha 42 nocafoyHbIX
MecCTa, A0CKa, MyNbTUMeaniiHoe
obopynoBaHme (NpoeKTop, 3KpaH)
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