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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 35.03.04 ArpoHomMus

CocTtaBuTenb pabouyen nporpamMmmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 [onoBaHoBa TaTbdAHa
PU3UKO-XMUYECKNX METOLOB 15.09.2025 HukonaesHa
nccnepnosaHuns, JoueHT,

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

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

16.09.2025 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
16.09.2025
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneunmanbHOCTK)
16.09.2025 MoanncaHo npocTton 3 MamcupoB Hypbuin Unbacoeuy
16.09.2025
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHne noApa3feneHuns)
16.09.2025 MoanucaHo npocton 3l N. Bb. bepbepbaH
16.09.2025

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

Llenn n 3agaydun yyebHom aucunnnmubl (Moaynsa) Llenb: popmMmnpoBaHme y obyyatowmxca oCHOB
XUMNYECKON TEXHOJIOM NN KaK Hay4YHOM Ba3bl XMMNUYECKOro MPOn3BOACTBa, 3HAaHUN Knaccudunkaunum
TEXHOJIOrMYECKUX NPOLLECCOB; POPMUPOBaHME Y 00yHaOLWMXCA YMEHNN NPUMEHATb MOJYYEHHbIE
3HAHMSA N0 XUMWUN, TMOPaBANKE, TEPMOANHAMMKE NPU pacyHeTe XUMNYECKUX TEXHONOMNYECKNX
npoueccos, BbiIbupaTb IKOHOMUYECKN BbIFOOHbIE N 3KOJI0OrMYeckn besonacHble TEXHOIOTrNYecKme
MOAEeN XMMNYECKOro NPOoM3BOACTBA. 3a4aun ANCLUMNJIVHBIL: - OB/ladeHne oCHoBaMu obLuen
XNMNYECKOWN TEXHOMNOrNN, YCTAaHOBJIEHNE CBA3M TEOPETMYECKOr0o MaTepmnaia C NnpakTukon, byayuien
npodeccnoHasbHON OeATeNIbHOCTbIO, YCBOEHME METOA0B MCC/efoBaHUS B 06LEN XUMNYECKON
TEXHONOrnn, NOJNIYYEHUSA OPraHNYeCcKnX BeLWeCcTB; - PaCKpbITb 3Ha4YeHne 1 posib 06LEen XNMMNYeCKomn
TEXHOJZIOTMN B peleHnmn He(DTeXI/IMI/I‘-IeCKI/IX npo6neM; - pa3BuBaTb YyMeHNA nepeHocCa 3HAaHWUNM No
obLen XMMNYeCKOM TEXHOIOTMN B MPOMBbILLIEHHbIE YC/IOBUS; - pa3BMBaTb NPOECCMOHaIbHbIE
YyMeHUNs (COCTaBJ/IEHME W aHaJIN3 TEXHOJIOMTMYECKMX CXEM, YMEHUIN KOHCTPYUPOBaHUS,
MOOEeNNPOBaHNSA XMMUKO-TEXHOJIOMMYECKMX MPOLLECCOB MOJTYYEHNA OPraHNYECKUX BELLLECTB,
COBEPLUEHCTBOBaTb YMeHUA (aHanm3, CpaBHEHNE, BU3yaJibHOE NPeacTaBJ/IeHNE XUMUN N TEXHOJI0T N
OpraHNYeCcKnx BeLLecTB), pa3BMBaTb HAaYYHO-TEXHUYECKUI KPYro30p CTydeHTa.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OuncumnnmHa «®unanyeckas XmMMmns» BKOYeHa B 610k 06a3aTeNlbHbIX AUCLUUMIINH, HarnpaBJIEHHbLIX
Ha NMoAroToBKY CTyAeHTa Nno cneuynaibHOCTU arpoHOMUA.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK U T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEATENbHOCTMU

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

peLueHnn 3a8a4m
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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

. Paspen 1. BeepgeHwne. NpegmeT n cogepxxaHune
pusnydeckom xmumnun. OCHoBHbIe pa3saenbl. cTopus
pasBUTUSA PU3NYECKON XUMUn. MeToabl hPU3nNyeckomn
XVMUN: TEPMOANHAMUNYECKNN, CTaTUCTUYECKUI 1

611, onpoc

MepBbIn 32KOH TepMoAMHaMUKN. OCHOBHbIE MOHATUSA
TepPMOANHAMUKN. DYHKLNN COCTOSHUA N PYHKLNN
npouecca. BHyTpeHHAS sHeprus, sHTanbnus,
TennoTa, paboTa. AHaNMTUYECKOe BblparKeHune
nepBoOro 3akoHa TepMOANHaMUKK. Tens0eMKoCTb.
3aBMCUMOCTb TEMJI0EMKOCTU OT TemrnepaTypbl.
TennoBble 3HEKTbl XUMUYECKNX peakLnin. 3aKoH
[ecca. TennoTbl obpasoBaHUA, CropaHuns,
arperaTHbIX NpeBpaLLeHnin, pacTBOpeHUs,
HelTpaan3saunmn. 3aBUCUMOCTb TeNJI0BOro syekTa
peakuuun oT TemnepaTypbl. YpaBHeHne Kupxroda

TecTnpoBaHune

BTopon 3akoH TepMognHamMuku. Mpoueccol
camMornpon3BoJibHble, obpaTuMbie N HeobpaTuMble.
HanpaBaeHHOCTb CaMOrMpon3BOJIbHbLIX NMPOLLECCOB B
npupone. TepMmognHaMmn4eckKass BEPOATHOCTb.
PaBHOBecue Kak Hanbosee BeposTHOE COCTOAHME
cucTeMbl. AHaIMTUYECKOE BblpaXkeHne n
(OPMYJINPOBKa BTOPOro 3aKoHa TeEPMOANHAMUKMU.
SDHTPONUA Kak Mepa BEpOSATHOCTW. BbelvncneHne
W3MEHEHMNSA 3HTPONUN B pa3sINYHbIX NpoLeccax.
TepMmoOnHaMuYecKme PyHKLNN U CBA3b MeXOy HUMK

5-6

KOJINTOKBUYM

. 3aKoH lNecca. PacyeT TennoBbiX 3hPEeKTOB peakuynn.

SHTaNbNUNHbLIA haKTop. 3aBMCUMOCTb SHTaNbLNUN OT
TemnepaTypbl. 3aKoH Kupxrodda

7-8

611y onpoc

. XuMmnyeckoe paBHoBecre.KOHCTaHTa paBHOBECUSA U
crocobbl ee Bblpa)KeHUs. TepMoaANHaMNYEeCKUn
BbIBOJ, 3aKOHa AencTBusA Macc. PacyeT cocTtaBa
pPaBHOBECHOW CMeCu 1 BbIXO4a NPOoAYyKTa.
XMmMyeckmne peakLmnm B reTEPOreHHbIX CUCTEMaAX.

9-10

TecTnpoBaHune

KoHCTaHTa paBHOBECUA reTeporeHHON peakumu.
HasneHve guccoumaunn. YpaBHeHne n3oTepMbl

11-12

611, onpoc
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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
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
XWMUNYECKON peakummn. 3aBUCUMOCTb KOHCTaHThI
paBHOBECKS OT TeMnepaTypbl. YpaBHEHME N30X0Pbl U
n3obapsbl
Tennosas TeopeMa HepHcTa. NocTynat MNnaHka. 13-15 2 2 6 6 TecTupoBaHune
BblyncneHne abcontoTHBIX 3HAYEHUIA SHTPOMNUN.
PacyeT paBHOoBecuii No Tabanuam cTaHOAPTHbIX
3Ha4YeHUN TepMoANHAMUYECKNX PYHKLINN
. Teopus pacTBOpOB.PacTBOPbLI HEINEKTPOINTOB. 16-17 3 2 0.35 3.65 6 KOJINOKBNYM
MapumnanbHble MONAPHbIE BEJINYNHBI. YpaBHEHUA
F'mb6ca-fiorema. NigpeanbHble pacTBOpPSI.
Pa3baBneHHble pacTBOpPbl. 3aKOHbI pa3baBneHHbIX
pacTBOpPOB. PAaCTBOPUMOCTb ra3oB B XXUOKOCTAX.
3akoH NeHpu. PacTBOpnMOCTbL ra3oB B MeTannax.
3akoH Payns.
UTOro: 17 17 0.35 35.65 38

5.2. CTpyKTypa ANCUMMNAMHBI A8 3a04HON popMbl 0B6yYHeHuUs.

CemMm

Paspen pucuMnJivHbI

Bupabl yuebHOM paboThl, BKNIOYasaA caMoCToATEsIbHYIO paboTy n

Tpy

[O0eMKOCTb (B yacax)

Jlek

JNa6

ne

cpPn

KPAT |[KoHTpoO CcP

Jb

c3

2

4

5

6

7

8 9 10

11

Pasnen 1. BeeneHue. MNpeameT n copepxaHue hunsmdeckon xumMmn. OCHOBHble pa3aensl. UcTopus
pa3BUTUS DU3NYECKON XUMUKN. MeToabl PN3NYECKON XUMUN: TEPMOONHAMUYECKUN, CTaTUCTUYECKUA 1

1

8

MepBbIN 3aKOH TepMOoANHAMUKN. OCHOBHbIE MOHATUSA TEPMOANHAMUKUN. DYHKLNN COCTOAHUSA U
PyHKLUMKN npoLecca. BHyTpeHHAA 3Heprua, sHTanbnus, Tennota, pabota. AHaNTUYECKOe BbipaxeHune
nepBOro 3aKkoOHa TepMOANHaMUKK. TensI0eMKOCTb. 3aBUCMMOCTb TEMI0EMKOCTM OT TeMnepaTypsbl.
TennoBble 3hheKTbl XMMMYECKNX peakunin. 3akoH Mecca. TennoTbl obpa3oBaHus, CropaHus,
arperaTHbIX NpeBpaLLeHnii, pacTBOPEHMNA, HEMTpaan3saumm. 3aBUCUMOCTb TEMNI0BOro addekTa
peakuuun OT TemrnepaTypbl. YpaBHeHne Knupxroda

BTopol 3akKoH TepMoaMHaMuKu. MpoLeccbl Camonpoun3BoJibHble, 0bpaTMMbie 1 HeobpaTUMBbIe.
HanpaBneHHOCTb CaMOMPON3BOJIbHbIX MPOLECCOB B Npupoae. TepMoANHaMnyeckas BEPOSiITHOCTb.
PaBHOBecue Kak Hanbosiee BEPOSITHOE COCTOSIHUE CUCTEMbI. AHAIMTUYECKOE BbipaXkxeHue n
¢hopMySIMPOBKa BTOPOro 3aKOHa TEPMOAMHAMUKU. DHTPOMNUS Kak Mepa BEPOATHOCTU. BeluncieHne
N3MEHEHWS SHTPOMKWM B PasJIMyHbIX NpoLeccax. TepMoaMHaMmyeckme yHKLUMM U CBA3b MeXAy HUMU

3akoH lNecca. PacyeT Tennosbix 3hPeKToB peakunn. IHTaNbMNNHbIA HaKTOp. 3aBUCUMOCTb
3HTaNbNUKM OT TemnepaTypbl. 3aKOH Kupxrogpda

16
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Cem

Paspen pucumniivHbl

Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)

Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
XumMunyeckoe paBHoBecue.KoHCTaHTa paBHoOBeCKS U cnocobbl ee BbipaXkeHns. TepMoAnHaMUYecKunin 1 8
BbIBOJ, 3aKOHa AeNCTBMA Macc. PacyeT cocTaBa paBHOBECHOW CMeCU 1 BbIXOAa NMPOAYyKTa. XumMmmnyeckune
peakunn B reTeporeHHbIX CMcTeMax.
KoHCTaHTa paBHOBECUA reTeporeHHon peakumn. [laBieHne guccounaunm. YpasHeHne n3otepMsbl 1 10
XMMNYECKON peakLumn. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUKS OT TeMnepaTypbl. YpaBHEHME N30X0pbl 1
n3obapsbl
ennoBas TeopeMa HepHcTa. MocTynaTt MnaHka. BolyncneHne abCoNoTHbLIX 3HaYeHUM SHTponun. PacyeT 2 2 16
paBHOBeCUi Mo Tabsanuam CTaHAAPTHbIX 3HAYEHUN TEPMOANHAMUNYECKUX PYHKLMIA
Teopwusa pacTBopoB.PacTBopbl HE3/IEKTPONUTOB. MapunasibHble MOJIAPHbIE BESINMYUHBI. YpaBHEeHNS 1 0.35 2.65 15
Mmbb6ca-Aiorema. igeansHble pacTBopbl. PasbaBneHHble pacTBOPbI. 3aKOHbI pa3baBieHHbIX PacTBOPOB.
PacTBOPUMOCTb ra3oB B XXWAKOCTAX. 3aKOH 'eHpu. PacTBOPUMOCTb ra3oB B MeTasiJlaX. 3akKoH Payns.
UTOro: 4 6 0.35 8.65 89
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5.4. Copep>xaHue pa3pesioB AUCLUNIMHbI (MOoayna) «dPU3nyeckas U KoaJlouaHas XuMusa», obpasoBaTesibHbie TEXHOJIOTMMU

JIEKLIMOHHBIN KypC

TepMOONHAMUKN.
OCHOBHble NOHATUSA
TepMognHaMnKn. PyHKUNN
COCTOSAHMA U DYHKLNN
npouecca. BHyTpeHHAA
3Heprus, sHTanbNus,
TennoTa, paboTa.
AHanuTun4eckoe
Bblpa>kKeHWe NepBoro
3aKOHa TepMOAgNHAMUKN.
TennoemMKoCTb.
3aBMCNMOCTb
TEenJsIoeMKOCTU OT
TemnepaTypbl. Tensosble
AP PeKTbl XMUYECKUX
peakuun. 3akoH ecca.
TennoTbl o6bpa3oBaHus,
CropaHus, arperaTHbIX
npespaLleHun,
pacTBopeHus,
HernTpanmsaunm.
3aBUCUMOCTb TEMI0BOr0
3(pekTa peakuum ot

TepMOONHAMUKN.
OCHOBHbIe NOHATUSA
TepMoANHaMUKN. PyHKLNN
COCTOSAHMA U DYHKLNN
npouecca.

CUCTEMHOIO 1
KPUTUYECKOrO MblLLSIEHNS U
L0EMOHCTPUPOBaTb
FOTOBHOCTb K HEMY; -
nornyeckme opMbl 1
npouenypsl,
L0EMOHCTPUPOBaThb
CcnocobHOCTb K pecnekcum
rno noBogy CobCTBEHHOM n
MbICIUTEJIbHON
[eaTenbHOCTn
YMeTb:aHan3npoBaTb
VNCTOYHUKUN nHPOpMaLmm C
TOYKWN 3PEHMNS BPEMEHHbIX U
MPOCTPaHCTBEHHbIX
yC/IOBUIN NX BO3HUKHOBEHUS
BnapeTb:aHannsnposaTb
WCTOYHUKUN MHPOpMaLmn C
TOYKUN 3PEHNSA BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX
YC/IOBUIN NX BO3HUKHOBEHUS

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
. Paszpen 1. BeepeHne. MpenmeT n copep>xxaHue YK-1.1; 3HaTb:orn4eckme gopmbl |, Jlekuma-becena
MpeomeT n cogep>xaHue HU3NYECKON XUMnu. n npouenypsl,
PU3MYECKON XUMUN. OCHOBHbIe pa3aesnbl cnocobcTBytowmne
OCHOBHbIE pa3gesnbl. pedekcun no nosoay
NcTopunsa pa3sButus cobcTBEHHOM 1
PU3MYECKON XUMUN, MbIC/TUTENbHOWN
MeTonbl hmn3smHeckon LeaATeNbHOCTN YMeTb:
XUMNK: apryMeHTUpoBaHHO
TepMogNHaMUYeCKUA, GopmMmpoBaTb COBCTBEHHOE
CTAaTUCTUYECKUI 1 CY>XAEHNE N OLLEHKY
WHpopmMaunun
BnapeTtb:HaBblkaMu
COMOCTaBJIEHNSA Pa3HbIX
WCTOYHUNKOB MHopMaLmm c
Llesiblo BbISIBJIEHUSA X
NPOTMBOPEYMA N NOUCKA
[OCTOBEPHbIX CY)XOEHUI
MepBbI 3aKOH MepBbI 3aKOH YK-1.2; 3HaTb: 0COBEHHOCTKN , Cnanpg-nekumns
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
TemnepaTypbl. YpaBHeHNe
Kupxrooa
BTopow 3akoH BTopow 3akoH YK-1.3; 3HaTb:lorn4yeckmne opmol |, Tunosble 3agaHus
TepMmognHamuku. Npouecchsl TepMmognHaMmuku. Npouecchsl M npouenypsl,
CaMOMpOUn3BOJIbHbIE, CaMOMpOUn3BOJIbHbIE, cnocobcTBylOLWME
obpaTnMble n obpaTnMble n pediekcmn no nosoay
HeobpaTumMble. HeobpaTuMble. cobcTBEHHON 1N
HanpaBneHHOCTb HanpaBneHHOCTb MbIC/TUTENbHOWN
CaMOMpPOU3BOJIbHbIX CaMOMpPOU3BOJIbHbIX 0esATeNbHOCTN YMETb:
nMpoL.eccoB B Npupoae. nMpoLeccos B nNpupoae apryMeHTUpoBaHHO
TepmoanHaMunyeckas thopMmpoBaTb COBCTBEHHOE
BEepOsATHOCTb. PaBHOBecue CYy>AeHne N oLeHKy
KaK Hanbonee BepoAaTHOEe MHpopMaunn
COCTOSAHME CUCTEMBI. BnapeTtb:HaBblkaMun
AHanuTun4eckoe COMOCTaBJIEHNSA Pa3HbIX
Bblpa>KeHne n WCTOYHNKOB MHGopMaLmnm
GOopMyIMpOBKa BTOPOro Llesiblo BbIBIEHNS X
3aKOHa TepMOoANHaMUKN. NPOTMBOPEYMA N MOUCKA
JHTpONUS Kak Mepa LOCTOBEPHbIX CYy>XXOEHWUI
BEPOSATHOCTU. BblyncneHve
U3MEHEeHNsA 3HTpoNuUn B
pasIMYHbIX MpoLeccax.
TepmognHaMmuyeckune
PYHKLUNN N CBA3b MeXAY
HUMN
. 3akoH lecca. PacyeT 3akoH lNecca. PacyeT YK-1.4; 3HaTb: OCHOBHbIE TEPMUHbLI | Jlekuuns-becena
TensoBbIX 3(pHeKToB TensoBbIX 3(pHeKToB 1 6a30Bble 3JIeMEeHTHI,
peakunn. DHTaNbNUNHbIN peakumn. DHTaNbNUNHbIN MeToAbl NCC/Ief0BaHUN B
daKkTop. 3aBNCMMOCTb dakTop. cucreme counanbHo-
3HTaNbNUU oT ryMaHuTapHOM
TemnepaTypbl. 3aKOH 3HAHUAYMETb: KPUTUYECKM
Kupxrodda oueHnBaTb MHMOPMaLMIO,
HEe3aBUCMMO OT UCTOYHUKA,
CaMOCTOATESIbHO
npuobpeTtaTtb ”
cucTeMaTmn3npoBaTb
3HaHuA,
apryMeHTUpoBaHHO
OTCTauBaTb CBOK TOYKY
3peHnaBrnageTb:
. XumMmn4yeckoe Pac4yeT cocTaBa YK-1.5; 3HaTb: OCHOBHbIE TepMUHbI |, Cnang-nekums

paBHoBecne.KoHCTaHTa
paBHOBeCUS 1 cnocobbl ee
BblpaXkeHUs.
TepMoaMHaMN4eCcKni
BbIBOJ, 3aKOHa OEeNCTBUS
Macc. PacyeT cocTaBa
paBHOBECHOI CMecUn 1

paBHOBECHOW CMecu ”
BbIXO4a MPoAyKTa.
XnMuyeckue peakumu
BreTeporeHHbIX CucTemMax.
KOHCTaHTa paBHoBecCuKS
reTeporeHHon peakuum

1 6a30Bbl€ 3/IEMEHTHI,
MeToAbl NCCNefOBaHUI B
cncTemMe coumnasnbHO-
ryMaHUTapHOM 3HaHUSA
YMeTb: KPUTUYECKUN
oueHuBaTb MHPOPMaLMIO,
He3aBUCMMO OT NCTOYHUKA,
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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

BbIXO4a NPOAYKTa.
XnMuyeckue peakumm B
reTeporeHHbIX cucTemMax.

CaMOCTOATENbHO
npuobpeTtaTtb ”
CMCTEMaTM3NPOBaTh
3HaHWs,
apryMeHTUpOBaHHO
OTCTaMBaTb CBOIO TOYKY
3peHuns
BnageTb:KOHKpeTHOM
MeTogonornen n 6asoBbiMun
MeTolaMun colmanbHo-
ryYMaHUTapHbIX AUCUUMINH,
Mo3BOJIAOLMMMN
OCYLLLEeCTBASATb peLleHne
LWNPOKOIo Kflacca € 3afay H
ay4HO-UCCNenoBaTesIbCKOro
W NPUKJIaAHOro

KoHCTaHTa paBHoBecus
reTeporeHHon peakuumn.
HasneHne guccoumauunn.
YpaBHeHMe n3otepmsl
XMMUNYECKON peakumu.
3aBUCUMOCTb KOHCTaHTbI
paBHOBecus oT
TemnepaTypbl. YpaBHeHue
N30x0pbl 1 n3obapsbl

MocTynat MNnaHkKa.
BblyncneHmne abcontoTHbIX
3HAYEHUN SHTPONUN

YK-1.2;

3HaTb: 0COBEHHOCTHU
CUCTEMHOrO 1
KPUTUYECKOr0 MblLLSIEHNS U
O0EeMOHCTPUpOBaTb
rOTOBHOCTb K HEMY; -
nornyeckme opMbl 1
npouenypsl,
L0EMOHCTPUPOBaTb
CcnNocobHOCTb K pedhnekcum
no nosoay cobCTBEHHON n
MbIC/INTENbHON
neaTenbHoOCTn
YMeTb:aHann3nposaTb
NCTOYHUKN MHOPMaLmn C
TOYKWN 3PEHUNSI BPEMEHHbIX U
MPOCTPaHCTBEHHbIX
YyCNOBUIN NX BO3HUKHOBEHUSA
BnageTb:aHann3nposaTb
NCTOYHUKN MHOPMaLmn C
TOYKWN 3PEHNS BPEMEHHbIX U
MPOCTPAHCTBEHHbIX
YyCJ0BUN NX BO3HUKHOBEHUS

Nekuuns-6ecena

TennoBas TeopeMa
HepHcTa. MocTynaTt
MnaHka. BelyncneHue
abCoNOTHbIX 3HAYEeHWUI
3HTponuu. PacyeTt
paBHoBecuiA Mo Tabnanuam
CTaHAaPTHbIX 3HAYEHWI
TepMoaANHAMUNYECKUNX
PYyHKLNN

Pa3baBneHHble pacTBOpbI.
3aKoHbl pa3baBieHHbIX
pacTBOpOB

YK-1.3;

3HaTb:lorn4yeckme opmbl
1 npouenypsl,
cnocobcTByowme
pednekcum no nosoay
cobcTBEHHON 1
MbIC/TUTENbHOWN
neATeNnbHOCTN YMeThb:
aprymMeHTUpoBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XAEeHNE N OLEHKY

, Cnanpg-nekuuns
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
WHpopmaumn
BnapeTtb:HaBblkamMn
COMoOCTaBJIEHNSA Pa3HbIX
WCTOYHUNKOB MHGopMaLmnm
Llesiblo BbIBIEHNS X
NPOTMBOPEYMA N MOUCKA
LOCTOBEPHbIX CY)XOEHWI
. Teopus PaBHOBecne mexay YK-1.4; 3HaTb: OCHOBHbIE TEePMUHbI | TNOBbIE 3a4aHUA
pacTBopoB.PacTBOpSLI pacTBOPOM 1 Napom 1 6a30Bbl€ 3/IEMEHTHI,
HEe3NeKTPOoSINTOB. pacTBopuTens. 3aKOH MeToAbl NCC/Ief0BaHUN B
MapunanbHblie MOJISIPHbIE Payns, 3akoH 'eHpwy, cncTeme coumnasibHo-
BeJINYUHbI. YpaBHEHUS cnencTeunsa. BelpaxeHus ryMaHUTapHOM 3HaHUSA
Fmb6ca-Aorema. KOHLEHTpaLuunin pacTBOPOB YMeTb: KPUTUYECKUN
MNpeanbHble pacTBOpSI. oueHnBaTb MHMOPMaLMIO,
Pa3zbaBneHHble pacTBOpbI. He3aBUCMMO OT UCTOYHUKA,
3aKoHbl pa3baBieHHbIX CaMOCTOSATEesSIbHO
pacTBOpOB. PacTBOPUMOCTb npuobpeTtaTb 1
ra3oB B XXNAKOCTAX. 3aKOH cucTeMaTmn3npoBaTb
eHpun. PacTBOpUMOCTb 3HaHuA,
rasoB B MeTaJslax. 3aKOH apryMmeHTMpoOBaHHO
Payns. OTCTauBaTb CBOK TOYKY
3peHuns
BnageTb:KOHKpeTHOM
meTogonornen n 6aszosbiMu
MeTodaMun CoumasnbHO-
ryMaHUTapHbIX AUCLUMIIVH,
MO3BONAOLWNMUN
OCYLLEeCTBNATb peLlleHne
LLIMPOKOro KJlacca € 3agay H
ay4Ho-nccnenoBaTesIbCKoro
M NPUKIA[HOro
XapakTepa3HaTb: YMeTb:
Bnapetsb:
NTOlrO: 17 4
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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

. Pazpen 1. BeeneHue. NpegmMmeT n cogep)xaHme
pusnyeckonm xummnmn. OCHOBHbIE pa3fessbl.
NcTopusa pa3Butuna hnsn4eckomn XumMmu.
MeToAabl hn3n4ecKon XmmMmn:
TepMOANHAMUYECKNN, CTAaTUCTUYECKUINA 1

MeTonabl PM3NYECKON XUMUN: TEPMOONHAMUYECKUA, CTAaTUCTUYECKUIA 1
KBAHTOBOMEXaHNYECKUN.

2

MNepBbIl 3aKOH TepMOANHAMUKN. OCHOBHbIE
MOHATUSA TEPMOANHAMUKUN. DYHKLNN COCTOSAHUA
N pyHKUMN npouecca. BHyTpeHHAs saHeprus,
3HTanbnua, TenaoTa, paboTa. AHanuTN4eckoe
BbIpa)KeHVe MepBoro 3akoHa TepMOANHAMUKMN.
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 Kupxroga

3aBUCUMOCTb TEMJIOEMKOCTN OT TeMnepaTypbl.

BTopoli 3aKoH TepMoAUHaMuKK. MpoLecchbl
CaMornpon3BoJibHbIe, 06paTUMbIE 1
HeobpaTuMble. HanpaBieHHOCTb

DHTPONUA Kak Mepa BEPOSITHOCTU. Bbl4nC/ieHNe U3MEHEHNS SHTPOMUW B Pa3INYHbIX
npoueccax. TepMoAnHaMUyeckne pyHKLUN U CBA3b Mexxay HuMu. C
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

CaMOonpon3BOJibHbLIX NMPOLIECCOB B NpuUpoae.
TepMoAVHaMUYeCKas BEPOSATHOCTb.
PaBHOBecUe Kak Haubosiee BeposTHoe
COCTOSIHNE CUCTEMbI. AHAINTUYECKOe
Bblpa)xeHve 1 (hopMyIMPOBKA BTOPOro 3aKOHa
TEePMOAMHAMUKUN. DHTPOMUSA Kak Mepa
BEPOATHOCTU. BblumcneHne nsmMmeHeHus
SHTPOMNUW B Pa3/INYHbIX MpoLeccax.
TepMoAvHaMMYeckne yHKLMN 1 CBA3b MEXAY
HUMM

. 3akoH lNecca. PacyeT TennoBbix 3heKTOoB
peakunmn. SHTaNbNUAHbLIA hakTop.
3aBUCMMOCTb 3HTaNbNUN OT TeMMeEpaTypbI.
3akoH Kupxrodda

3aBMCMMOCTb SHTAJILNUKU OT TEMMEPATYPhI.

. Xnummnyeckoe paBHoBecre.KoOHCTaHTa
paBHoOBeCUs 1 cnocobbl ee Bbipa>keHus.
TepMOAMHaMUYeCKUIA BbIBOJ 3aKOHa AENCTBUSA
Macc. PacyeT cocTaBa paBHOBECHOW CMecu 1
BbIXOZa NpoAyKTa. XMMN4eckne peakuunm B
reTeporeHHbIX CUCTeEMax.

aBneHume anccounayunn. ypaBHEHI/Ie Nn30TepMbl XUMUNYECKON peakuunn. 3aBUCUMOCTb
KOHCTaHTbI paBHOBECKSA OT TeMrnepaTypbl. YpaBHEHNE U30XO0pbl U I/I3068pbl peakunn.

KoHCTaHTa paBHOBECUSA reTeporeHHomn
peakunun. laBneHune guccounaumn. YpaBHeHumne
M30TEPMbI XMUMUYECKOW peakumn. 3aBUCMMOCTb
KOHCTaHTbl paBHOBECUSA OT TeMnepaTypsbl.
YpaBHeHMe n30xopbl 1 n3obapsbl

PacyeT paBHoBeCKin Mo TabanLaM CTaHAAPTHLIX 3HAYEHWU TEPMOANHAMUYECKNX (DYHKLII

Tennosas Teopema HepHcTa. MocTynaT
MnaHka. BelyncneHne abcontoTHbIX 3HAYEHWIN
3HTponun. PacyeT paBHOBecui Mo Tabanuam
CTaHOAPTHbIX 3HAYEHUN TEPMOANHAMNYECKUNX
hyHKLMN

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

. Teopus pacTsopoBs.PacTBopbI
He3NeKTpoAnToB. MNMapumnanbHble MONAPHbIE
BeNMYMHbI. YpaBHeHUA Tnbbca-Lorema.
NpeanbHble pacTBopbl. Pa3zbaBneHHble
pacTBOpbl. 3aKOHbI pa3baBJieHHbIX PacTBOPOB.
PacTBOPUMOCTb Fra3oB B XXUAKOCTAX. 3aKOH
[eHpn. PacTBOPUMOCTb Fra3oB B MeTaslax.
3akoH Payns.

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

UTOro:

17

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

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro

n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

7

. Pazpgen 1. BeepeHue. NpegmeT n cogepxaHme
hunsmnyveckon xumnn. OCHOBHbIE pa3fenbl.
NcTopunsa pasButmsa prnsn4eckomn XmMmn.
MeTonabl PU3NYECKON XUMUK:
TEePMOANHAMUYECKUN, CTAaTUCTUHECKNN U

MeTonbl qi)I/BVI‘-IECKOIz XnMnu: TepMO,D,I/IHaMI/NeCKI/IIZ, CTaTUCTUYECKUIA

MKBaHTOBOMEXaHNYECKNN.

4

6
8

MepBbIn 3aKOH TepMOoAUHaMUKKN. OCHOBHbIE
MOHATUSA TEPMOANHAMUKN. DYHKLUN COCTOSAHUSA
1 yHKUMKM Npouecca. BHyTpeHHAA aHeprus,
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 Knpxrodga

enoTbl 06pa3oBaHKs, CropaHus, arp

eraTHbIX NMpeBpaLlLeHunn,

pacTBOPEHUs, HEMTPaNN3aLmnn. 3aBUCMMOCTb TEMIOBOro 3pdheKkTa peakuum ot

TemnepaTypbl.YpaBHeHne Kupxroga.

16

BTopown 3akoH TepmoanHamMumku. Mpoueccsl
CaMornpon3BoJibHble, obpaTuMblie 1
HeobpaTuMble. HanpaBneHHOCTb
CaMOMpPOn3BOJIbHbIX MPOLECCOB B Npupoae.
TepMognHamMmmnyeckas BEpOSATHOCTb.
PaBHOBecue Kak Hanbonee BeposiTHoe
COCTOSIHME CUCTEMBI. AHaNuTn4eckoe
BblpaXxeHne 1 GopMyIMpoBKa BTOPOro 3aKOHa
TepMOANHAMUKWN. DHTPONUSA Kak Mepa
BEPOSATHOCTU. BblyucieHne nameHeHns
SHTPONUN B pa3JINYHbIX NpoLieccax.
TepMoAMHaMUYeckKue PyHKUNU U CBA3b MeXxay
HUMM

DHTPONUS Kak Mepa BEPOATHOCTU. Bbl4ncneHne nsMeHeHns sHTponuu B
pasnunyHbixnpoueccax. TepMoanHaMmyeckne MyHKLUN N CBSA3b MeXAY HUMU.

16

. 3akoH lNecca. PacyeT TennoBbiX 3hheKToB
peakunmn. SHTaNbNUNHLIN hakTop.
3aBMCUMMOCTb 3HTaNbMUN OT TeMnepaTypbl.
3akoH Kupxrogda

3akoH Kupxrodoa

10

. XuMmnyeckoe pasHosecme.KoHCTaHTa
paBHOBECUS 1 CNOCObbI ee Bblpa>keHus.
TepMoOMHaMMYECKNI BbIBOS, 3aKOHa AeNCTBUA
Macc. PacyeT cocTaBa paBHOBECHOWN CMeCU n
BbiIXOZa NPOAYyKTa. XMMNYeCcKne peakuum B
reTeporeHHbIX cucTemMax.

3akoH Kupxrodga

10
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

I'Iepequb AOMaLUHUX 3a4aHUNA U APYrux BonpocoB AOJia CaMOCTOATEJIbHOIro

U3y4yeHus

Cpokm
BbINOJ
HeHUs

06bem B yacax

(o1 o]

30

03®0

2

3

4

5

6

7

KOHCTaHTa paBHOBECUS TeTeporeHHoMn
peakunu. laBneHve guccoumnaunn. YpaBHeHue
N30TEepPMbl XMMNYECKOWN peakLmmn. 3aBUCUMOCTb
KOHCTaHTbI paBHOBECKSA OT TEMMNepaTypbl.
YpaBHeHWe n30xopbl 1 n3o06apsl

PacyeT paBHOBecuin No Tabanuam cTaHOAPTHbLIX 3HAaYEHUN

TEPMOANHAMUYECKUXDYHKLNIA

6

10

Tennosas TeopeMa HepHcTa. MNocTynaT
MnaHka. BelyncneHne abcontoTHbIX 3HAYEHWI
SHTponuu. PacyeT paBHOBecuin o Tabanuam
CTaHOAPTHbIX 3HAYEHUN TEPMOANHAMNYECKNX
DYHKL M

3aKoH MeHpn. PacTBOPMMOCTb ra3oB B MeTaJsslaX. 3akKoH Payns.

. Teopusa pacTsopoBs.PacTBOpbI
He3NeKTpoNnToB. MNMapumranbHble MONApHbIE
BeNIN4YMHbI. YpaBHeHus Mmbbca-orema.
NpeanbHble pacTBopbl. Pa3basfieHHble
pacTBOpbl. 3aKOHbI pa3baBsieHHbIX PaCTBOPOB.
PacTBOPUMOCTb Fa3oB B XXWAKOCTAX. 3aKOH
FeHpwn. PacTBOPUMOCTb Fra3oB B MeTasnax.
3aKoH Payns.

3aKoH Paynis, 3aKoH eHpu, cieacTBus. BbipaXkeHns KOHLEHTPpaLUnUi pacTBOpOB

11

UTOro:

38

89

5.9. KanenpapHbin rpacduk BocnuTaTeNibHOU paboThl N0 AUCUMUNJIMHE

Moaynb

HJaTa, MecTo npoBeneHus

Ha3sBaHue MeponpuaTus

dopMa npoBeneHus
MeponpusaTus

OTBeTCTBEHHbIH

HdocTu>xeHus
obyyalowuxcs

Moaynb 1 NpoekTHasa n npoe
KTHO-UCCNiefoBaTeslbCcKas
[eAaTenbHOCTb obyYatowmnxcs

20.1025 MI'TY, aya. 325

posb NCCNeaoBaTeNbCKUX
paboT B coxpaHeHun
3Heprum

nekuus-becena FonosaHoBa T.H.

YK-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 CcblsiKa
YyebHo-MeTOAMYECKoe nocobure ans cTyneHToB http://lib.mkgtu.ru:8002/libdata.php?id=2100059314&DOK=0
hapmaLeBTUYeCcKoro akysnbteta. OKNCANTENbHO- C6D6C&BASE=0007AA
BOCCTaHOBUTEeNbHble peakuun (OBP).
544(07) M 54 MeToan4yeckme yKasaHus K BbINOJHEHUIO http://lib.mkgtu.ru:8002/libdata.php?id=0000915&DOK=000
yyebHo-nccnenoBaTeNbCkon paboTbl CTYAEHTOB MO DE9&BASE=0007AA

hn3n4ecKon n KONIONAHOM XuMun / Mamkon. roc. TEXHO. YH-
T, Kagh. pmsny. n konnoung. xumum ; [cocT.: FlonosaHoBa T.H.,
Cunyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : un. - Mpun.: c.
48-49

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

Benses, A. . dnsmyeckas n KonnomgHas xmmms : y4ebHuk / | https://www.studentlibrary.ru/book/ISBN9785970446607.html
A. . benses, B. U. Kyuyk; noa pen. A. . bensaesa. - 2-e n3g.
, Nepepab. n gon. - Mockea : FI0OTAP-Mepgua, 2018. - 752 c. -
ISBN 978-5-9704-4660-7. - TeKCT : 3N1eKTPOHHbIN // DBC
"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970446607.html

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 pep. 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

Kyapswesa, H. C. dnsunyeckasa n KoNJIongHaa xmMus : https://urait.ru/bcode/559839
y4ebHuK n npaktnkym ans sysos / H. C. Kyapswesa, J1. T.
BoHpapeBa. — 3-e n3g., nepepab. n gon. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 452 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-17490-8. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpanTt
[canT]. — URL: https://urait.ru/bcode/559839

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAaM NX 340PO0BbA U BOCMPUATUS MHpOpMaLnn:

ONs VL C HapyLWeHWAMUN 3peHuns:

B MnevyaTHoM hopMe yBEeSIMYEHHbIM LLUPUGTOM,
* B (popMe 3JIeKTPOHHOI0 JOKYMEHTa,

e B (hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B DOPME SNEKTPOHHOIr0 JOKYMEHTA.

ONs VL C HapyLWeHMAMM OMOPHO-ABMIraTeIbHOIro annapaTa:

e B revyaTHOW chopme,
e B (hopMe 3/1eKTPOHHOr0 OOKYMEHTa,
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e B hbopMme 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

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpasoBaTesibHOM
nporpamMmbl
YK-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLIeHU 3a4a4u
1 1 dunococus
12 12 MaTemaTuka
12 12 dursuka
2 1 boTaHvKa ¢ ocHoBaMu
arpoHoMumn
4 4 NHdopMaLmoHHbIe
TEeXHOJI0rm
3 3 dusmnyeckas n KoanongHasa
XUMUNSA
5 7 3eMneycTponcTBo
7 7 OpraHumn3sauuns npon3BoacTBa

n npeanpmnHnMmaTenbCTBa B
arponpoMbILLUNIEHHOM

KoMnaekce
8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN
KBaAnunKaunmoHHom paboTsl
26 9 Monaynb nonyyeHus
KBanngukaummn "CagosHuk"
6 9 KBanngurkaumnoHHbIN
3K3aMeH No MoayJio
"CafoBHUK"
8 9 MpeponnaomMHas rnpakTuka
2 2 O3HakoMUTesIbHas NpakTuKa
7 7 Hay4Ho-nccneposaTtenbckas
paboTa

YK-1.4 'paMOTHO, IOFTMYHO, apryMeHTMPOBAHHO hopMUMpyeT COBCTBEHHbIE CY)XAEHUSA N oueHKN. OTanYaeT hakTbl OT
MHEHWW, UHTepnpeTauni, OLEHOK 1 T.A4. B PaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

1 1 dunocodus

12 12 MaTemaTuka

12 12 [OEE]

2 1 boTaHuMKa ¢ ocHoBamu
arpoHoMum

4 4 WNHdpopMaumoHHble
TEXHOJI0r N

3 3 dunsnyeckasa n KoanongHasa
XNUMUNA

5 7 3eMJIeyCTPONCTBO

7 7 OpraHu3aums npoM3BoACTBa

n npeanpmnHnMaTenbCTBa B
arponpomMbilLIIEHHOM

KOMMJieKce
8 9 BbinonHeHne n 3awmnTa
BbIMYCKHOWN
KBanMuKaLuMoHHom paboTol
26 9 Moaynb nony4vyeHms
KBanngukauum "CagoBHUK"
6 9 KBanngrkaumoHHbIN
3K3aMeH no Mmoayso
"CagoBHUK"
8 9 MpenannaoMHas NnpakTuka
2 2 O3HaKoMUTesIbHas NpakTuKa
YK-1.3 PaccmMaTpuBaeT BO3MO)XKHbIE BapMaHThbl PpeLIEHUS 3a4a4u, OLLeHMBasA NX 4OCTOMHCTBA U HEOOCTATKN
12 12 MaTemaTuKka
12 12 dunsnka
2 1 boTaHuKa c ocHOBaMu
arpoHoMum
4 4 WNHdpopMaunoHHble
TEXHOJI0r N
3 3 dunsnyeckasa n KoasongHasa

21/35




STanbl d)OpMMpOBaHM’I KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl
XMMUA
5 7 3eMn1eycTponcTBo
7 7 OpraHunsauuns npon3BoacTBa

n npeanpmnHnMmaTenbCTBa B
arponpoMbiLLINIEHHOM

KoMmnaekce

8 9 BbinonHeHve v 3awWwmTa
BbIMYCKHOMN
KBaJIMnKaLMoHHOM paboTbl

26 9 Monaynb nonyyeHus
KBanugukaumm "CagosHuk"

6 9 KBanndurkaumnoHHbIN
3K3aMeH No MoAayJo
"CafoBHUK"

8 9 MpenannioMHas NpakTuKa

2 2 O3HakoMUTesIbHas NpakTuKa

YK-1.2 HaxoguT n KpUTUYECKN aHaIN3NPYyeT MHPOPMaLumo, HeoBXoAUMYIO A5 pelleHnst NOCTaBJEeHHOW 3a4a4n

12 12 MaTemaTuka

12 12 dursvka

2 1 boTaHnKa c ocHoBamMu
arpoHoMumn

4 4 NHdopMaumoHHbIe
TexHoJ0rnm

3 3 dusmyeckas n konnonagHasa
XMMUA

5 7 3eMneycTponcTBo

7 7 OpraHun3sauuns npon3BoaAcTBa

n npeanpmnHnMmaTenbCTBa B
arponpoMbilLNIEHHOM

KoMnaekce

8 9 ArpodumToLieHosorns

8 9 BbinonHeHWe 1 3awmTa
BbIMYCKHOWN
KBaJInunKauMoHHOM paboTbl

26 9 Moaynb nony4dyeHns
KBanndukaummn "CagosHuk"

6 9 KBanngrkaumoHHbIN
3K3aMeH no Mmoayso
"CafoBHUK"

8 9 MNpepavnaomMmHas NpakTuka

2 2 O3HaKoMUTesIbHas NpakTuKa

7 7 Hay4Ho-uccnegosaTtenbcKas
paboTa

YK-1.1 AHanun3snpyeT 3aga4vy, Bblaenss ee 6a3oBble COCTaBASAOWMNE, OCYLLECTBASET AEKOMMO3ULINIO 334341

1 1 dunocopusa

12 12 MaTemaTuka

12 12 Ddursmka

2 1 boTaHuMKa ¢ ocHoBamu
arpoHoMumn

3 3 dusmnyeckan n KoasongHas
XUMUSA

4 4 NHdpopMaumoHHbIe
TEeXHOJI0rMn

5 7 3eMneycTponcTBo

7 7 OpraHu3aumns nporM3BoACTBa

n npeanpmnHnMaTenbCTBa B
arponpomMbilLINIEeHHOM

KoMmnaekce

8 9 BbinosHeHne 1 3awnTa
BbIMYCKHOWN
KBaJInuUKaLMoHHOM paboTbl

26 9 Moaynb nony4dyeHmns
KBanndukaummn "CagosHuk"

6 9 KBanngrkaumoHHbIN
3K3aMeH no MoayJo
"CafoBHUK"

8 9 MNpepavniomMmHas NpakTuka

2 2 O3HaKoMUTesIbHas NpakTuKa
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

7.2. OnucaHuve nokKasaTtesied U KpuTepues OLL,EHUBaHUSA KOMNETEeHUUA Ha pa3/iInydHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLEeHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 5 6

YK-1: CnocobeH ocyLLeCcTBAATb MOUCK, KOUTUYECKMIA aHaN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATE CUCTEMHBIA NoAX0Ad ONA

YK-1.5 OnpepgenseTt

N oUEHUBAET NocnencTeBnad BO3MOXKHbIX pe|_|JeH|/||7| 3aga4yun

3HaTh:
nornyeckumne
hopMbl 1
npouenypsl,
cnocobcTBylOWMe
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

0eaTeNbHOCTH
YMeTb: YacTunyHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOE owmnbKkmn

Cy)XXOeHune n

OLLeHKY

MHdopMaLunun

Bnapetn: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
MPaKTUYeCKnX HaBbIKOB HaBbIKOB
nocnencTeumn JonyckawTcs

WN3J10)KEHHOr 0 npobenbl

peweHna 3agaqdun

TecTupoBaHue,
KOHTpPOJIbHas
paboTa

YK-1: CnocobeH ocyLLeCcTBAATb MOUCK, KOUTUYECKMIA aHaIN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NOoAX0A ONs

YK-1.5 OnpepenseTt

N oLUEHUBAET NoCcnencTBnad BO3MOXKHbIX pe|_|JeH|/||7| 3aga4yun

3HaTh:
nornyeckumne
hopMbI 1
npouenypsl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1”
MbICIUTENIbHON

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

0eaTeNbHOCTY
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOE owmnbKkmn

Cy)XXOeHune n

OLLeHKY

MHopMaLunun

Bnapetn: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

WN3J10)KEHHOr 0 npobenbl

peweHna 3agaqdun

TecTupoBaHue,
KOHTpPOJIbHas
paboTa

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CUHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHnst NoCTaBNEHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH

3HaTb: OCHOBHbIE

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

TecTunposaHume,
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Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBoOpuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepacTBa

KOMMeTeHLuuun
1 2 3 4 5 6
TEePMUHbI 1 3HaHusA HO copepxkalme cucTteMaTundeckme [ KOHTpoJsibHas
6a3oBble OTAEe/bHble 3HaHUA paboTa

3/1eMeHTbl, MeToabl
nccnenoBaHNn B
cucTeme couunasnbH
0-rYMaHUTapHOM
3HaHUA

I'IpOﬁEJ'IbI 3HaHNA

YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
KPUTNYECKN jonyckatTcs yMeHus
OLUEHMBaTb HebonbLne

nHhopMaumio, ownbkmn

He3aBMCMMO OT

MCTOYHMKA

CaMoCTOATEsNIbHO

npuobpeTaTb 1 cuC

TemMaTn3npoBaTb

3HaHUsA,

apryMeHTuUpoBaHH

0 OTCTauBaTb CBOKO

TOYKY 3pEHUS

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKPETHOWN B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
MeToh0I0rnen n HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
6a3oBbIMU HaBbIKOB HaBbIKOB
MeToAamun couman JonyckatTcs

bHO-F'YMaHUTaPHbIX npobensbl

ANCUMNINH
Nno3BOASIOLWMMN
OCYLLIECTBIATb
pelueHne
LIMPOKOIro Kfacca ¢
3a4a4 Hay4Ho-mccn
e[0BaTesIbCKoro n
NMPUKIaAHOro
XapakTepa

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3aada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBAAET

AEKOMMNO3UUKMo 3aga4q4un

3HaThb:
norn4yeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neAaTesIbHOCTHn

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHUs NosiHble, CchopMupoBaHHbIe
aprymMmeHTnpoOBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

MHdopMaLunun

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
conocTaBneHnsa HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLnn ¢ npobensl

Lesblo BbIsIBJIEHUS
UX NpoTUBOPEYNIA

TecTupoBaHue,
KOHTPOJIbHa4A
paboTa
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Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBoOpuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLuuun
1 2 3 4 5 6
M Noncka
DOCTOBEPHbIX
CY)XOEeHUN

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJin3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

3HaTb:
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy; flornyeckune
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CrnocobHoCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0eaTeNbHOCTY
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpuMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3agadn

TecTupoBaHue,
KOHTPOJIbHasA
paboTa

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeSATENbHOCTH
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJsiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUyYeCcKoOM | cucTemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB

TecTupoBaHue,
KOHTPOJIbHas
paboTa
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Mnanmpyembie Kputepumn oueHUBaHuA pe3ynbTaToB oby4eHus HaumeHoBaHue
pe3synbTaThbl HeynoBJIETBOPUT | yaoBneTrsoputen XopoLio OTJINYHO OLEeHO4YHOro
OCBOEHMUA eJibHO bHO cpepacTBa

KOMMNeTeHUumn
1 2 3 4 5 6
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl
pelleHns 3aga4n

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMN, HAaBbIKOB U (U1M) ONbiTa AEATEeJIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

BapnaHt 1

NpeanbHbI ra3 - 3T0...

a) ras, roe cpaBHUTENIbHO HebOoJbLUIME MO BEJIMYMHE CUJIbI MEXMOJIEKYISIPHOIO NMPUTSXKEHNUS 1
OTTaNIKMBAHUSA NPOSABAAITCA B 60NbLUEN NN MeHblUel cTeneHn B 3aBUCUMOCTU OT TeMrnepaTypbl 1
DaBNeHus;

6) ras, Haxo4AWMNNCA B TaKMX ycnoBuax, npm KOTOPbIX MOXXHO npeHe6peHb CnnamMmun
B3anMoaencTesmnua Mexxay MoJieKyiaMu.

B) Nepexon TBepAoro BewecTtea B Nnapoobpa3Hoe COCTOSAHME, MUHY S XNOKOE.
r) ras, NoA4YnHAWNIACS ypaBHeHuno: (p + a/V2)(V-b) = RT

YKaxute popmyny | 3aKkoHa TepMoaANHaMNKN

a) Q=AU+ A; B);
6) : r.

Mo BA3KOCTbIO MOHMMALOT:

a) paboTy, KOTOpYyl0 HeobXxoAMMO 3aTpaTUTb AJ19 CO34aHNA 1M2 NOBEPXHOCTN;

6) COMNPOTMBJIEHNE, BO3HUKAIOLLLEE BHYTPU XUOKOCTU, MpU NepemMeLleHnn ogHNX Cioes
YXNOKOCTU, OTHOCUTESNIbHO APYrux;

B) nepexof BellecTBa U3 XUIOKOro COCTOSHUS B razoobpa3Hoe;

r) KOJIN4YECTBO TEM0Thl, HE06X0AMMOE AN UCMAPEHNS 1 KI XKUOKOCTU B YCI0BUSAX

N30TEPMNYECKOro paBHOBECUS C NapoM.
Chopmynupyinte npasuio BaHT - FTodda:

a) CyMMapHbIn TenaoBon 3(pheKT XMMNYECKON peakumn He 3aBUCUT OT NyTU NpoTeKaHna npouecca,
a 3aBUCUT OT Ha4aJIbHOro0 N KOHEYHOr 0 COCTOAHUSA CUCTEMbI;

6) Mpw nosbiweHn TemnepaTypbl Ha 100C (Npn p = const) CKOPOCTb peakLn yBesIMYnMBaeTCcsa B 2 -
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B) O6beM gaHHOW MacChl ra3a Npw NOCTOSAHHON TeMMnepaType nsmepseTca obpaTHo-
MPONoOpLUNOHabLHO AaBJIEHNIO, MO4 KOTOPbLIM ra3 HaXxo4AUTCS;

Nno+cCc=K+ 2.

Kak Ha3blBaeTCsa npouecc, npoTeKawLwnn 6e3 TennoobmeHa Mexay pa60‘-II/IM TesIoOM N OKpYy>KatoLen

cpenon?
a) N30TepMmnyeckuin; B) agnabaTHbIR;
6) nzobapunyeckunin; ) N30XOPUYECKNIA.

YKaxxute (hopMyJly pacyeTa KOHCTaHTbl XMMUYECKOro paBHOBeCUS:

a); B);
6); r.

Kak obo3Ha4vaeTca nzobapHo-n3oTepmMm4eckuin noteHuman?

a) A; B) F;
6) G; r) Q.

Mo Kakown hopmMyne paccHMTbIBAaeTCA OCMOTUYECKOE AaBneHune?

a); 6);

B); r).

3KCTpakumsa - 370 ...

a) N3BJiIeYEeHMEe PaCTBOPEHHOIO BelecTBa B30anTbiBaHNEM C APYrMM HECMeLUMBaOWMMCS
pacTBOpuUTENIEM, B KOTOPOM AAaHHOE BEeLLeCTBO pacrnpocTpaHseTcs ropasno ayudlle;

6) nepexon TBEpAOro BewecTBa B NapoobpasHoe COCTOAHUE, MUHYS XULKOE;

B) CN0oCOBHOCTb BeweCcTBa NMornowaTb TEMNJIOTY NPU HarpeBaHuu;

r) BeanynHa obpaTHas BA3KOCTN.

N3 KaKnx OCHOBHbIX YaCTeN COCTOUT Tensosas MallmHa?

TEennooTAaTyYMK, paboyee Teno, TEMJONPUEMHUK;
MPUEeMHUK.

Kak obo3Ha4aeTcsa sHTponua?
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6) S; r) u.

BbibepunTe npaBusibHYy0 HGOPMYSINPOBKY 3akoHoB Papanes:

a) Macca BellecTBa, BblgensseMas Ha 3JIEKTPOAE INEKTPUYECKUM TOKOM, MPSMO NPonopLMoHaibHa
KOJINYECTBY 3NEeKTPUYECTBa, NpoLUeLleMy Yepes 3JIeKTPOJIUT;

6) Maccebl pPa3/in4dHbIX BeWeCTB, BblendeMmble OOHUM N TEM Xe KOJINYeCTBOM 3JIeKTpn4iecCcTBa, NpamMmo
nponopunoHabHbl NX XUMNYECKNM 3KBUBAIEHTDI,

B) B paBHbIX 06beMax pa3siMyHbIX ra30B NPV OAUHAKOBbLIX TEMMEPATYPE U AaBEHUN COAEPXKUTCS
OLHO 1 TOXKE YNCIIO0 MOSEKY;

r) UsmeHeHne BHyTDEHHeI7I SHEepPrmn CUCTemMbl paBHO TENJI0TE, I'IOCTyFIaIOLLI,EIZ B cucremMme 3a BblHETOM
pa6OTb|, coBepwleHHOn cncteMmonm Ha OKpy>XatoLien cpenon.

O6beMm a3oTa nopf gasseHmeMm 2,25 *105 lMa paseH 125 n. MNMoa KakuMm gaBneHnem obbem cTaHeT
103? TemnepaTypa rasa rnocTosaHHa.

a) 1,85*102 MNa; B) 3,05*%103 Ma;

6) 2,81*103 Ma; r) 7,2*105 MNa.

HopmarnbHble ycnoBus ans rasa (H.y.)?

= 125000 Ma, T = 340K (670C);
> = 750000 Ma, T = 513K (2400C).

Ons nonyyvyeHns rpyboancnepcHbIX CUCTEM CYyXKaT....

a) KonaongHble MesibHULbI; B) /1eKTpoanannsaTtop;
6) wapoBble MeNbHULbI; r) pekTupunKaumoHHaa KOJIOHHa.

Kakon yqub||7| BbIB€J1 3aKOHbI :—)neKTpon|/|3a?

a) Paynb; B) MeHpenees;
6) M'mb6c; r) ®apajen.

Kak 3apsixeH kaTton?

6) + ; r) o.

YKaxunte dopMyny pacdeTa 4Yucsa cteneHen ceoboabl:

a); B) ;
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dopMybl, UCMOMb3yeMble MNPY PELLUEeHN 3a4a4K: MPU Kakon TeMmnepaType byaeT 3amep3aTh
BOJHbIVN pacTBOP 3TUI0BOro cnupTa KoHueHTpaunen 0,4 (40%) maccoson nonm C2H20H:

oe MOXXHO HalTu 3HavYeHne HOPMaJIbHOIO 3JIEKTPOOHOIO noTeHUmasa npu 250C?

a) paccynTaTb No opmyne; B) HanTwu no Tabnunue;
6) onpenennTb ONbITHBLIM MyTeM; ) HANTW, NOJIb3YACh AMarpaMmmMon.
BapunaHT 2

1. NepeyncnmuTe 0CHOBHbIE ra30Bbl€ 3aKOHbI:

a) BaH-pep-Baanbca, Payns, | 3aKkoH KoHoBanoBa;

6) bonna-MapwnoTTa, Nen-Jltoccaka, LWapns, Asoragpo;

B) N'mb6ca, MeHaeneeBa, Il 3akoH KoHOBa10Ba;

r) Npasuno ¢as N'mbbca, NanbToHa, Papages.

2. YTo NnoHMMaOT Nog TeNJI0eMKOCTbIO?

a) CNoCoBbHOCTb BELWLECTB NOrJowWaTh TEMAOTY NPU HarpeBaHum;

6) TennoTa, BbIAENAOWAACSA MPU MNOJIHOM CropaHuM 1 MosS BeWeCTBa B TOKE KNC10poaa;

B) KOJINYECTBO TENJ0Thl, BblAE/NBLLUENCA NW MOMNOTUBLLENCS npu 06pa30BaHI/II/I 1 mona ero us
MPOCTbIX BEWECTB,

) 3aBUCMMOCTb TernJioBoro asgydekTa oT TeMnepaTypsbl.

3. MeTop onpefeneHuns noBepxXHOCTHOrO HaTAXKEeHUS:

a) BUCKO3UMETPUYECKUIA; B) KOHAYKTOMETPUS;
6) cTanorMmomMeTpu4ecknii; r) AUCMEePCUOHHbIN.
4. Kak 0603HavyaeTcs saHeprusa akTueauunum?

a) AV; B) EakT;

6) A; r) M.

5. Obuuee BbipakeHne paboTbl pacllMpeHNS ra3a NPOTMUB BHELWHEro AaBJIEHUS:
a),; B);

0); r).

6. CkonbKko ha3 obpasyeT roMmoreHHas cuctema?

a) 2; B) 4;
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6) 3; r 1.

7. Kak 0603Ha4YaeTcsa N30XOpPHO-N30TEPMUYECKNIA NMoTeHUWan (aHeprus Nenbmronsua)?
a) P; B) F;

6) Q; r) G.

8. YKakuTe (hopMysly 3aKOHa pacnpenesieHuns:

a) ; B);

6) ; r.

9. Kakol npouecc Ha3biBaeTcs 0b6paTuMbIM?

a) npouecc, ecsin B pesysibTaTe npsaMoro 1 cjieyrouero 3a HUM O6paTHOFO npoueccos B camon
CNCTEME NJIN B OKpPYXXalolen cpene oCtaroTcA Kakue-nnbo HencyesawLlmne N3MeHeHns;

6) npouecc, KOTopbIA MOXKHO peasin3oBaTh Kak B MPAMOM, Tak U B 00paTHOM HampaBAeHUSX; Mpu
3TOM He TOJIbKO CaMa CUCTEMa, HO M OKpY>KaloLLasa cpefa BO3BpallaeTcs TOYHO B NepBoHaYvalibHoe
COCTOSIHME;

B) Npouecc, As5 OCyLeCTBNEHNS KOTOpOoro TpebytoTcs 3aTpaThl paboThl N3BHE;

r) npouecc, korga t = const.

10. Kak obo3HavaeTcs n3oToHn4Yecknim koagpdunumneHT BaHT-IFodhda?

a) R; B) i;

6) g; r) v.

11. YkaxxuTe popmyny sHTponum onsa nioboro obpaTtumoro TepMoanHaMmM4eCcKoro npouecca:
a) ; B);

6) ; r.

12. YkaxuTe copmyny pacyeta 3.4.C. ranbBaHNYeCcKoro anemeHTa npu 250C:

0); r).

13. a3 non paBnerHmem 1,2*105 lMa 3aHUMaeT obbem 4,5 n. Kakoso byneT naBneHue, eciu, He
N3MeHSs TeMrnepaTypbl, yBenninTb o6bvem o 0,0055 m3?

a) 9,8*104 Ma; B) 9,8*106 MNa;
6) 2,3*103 MNa; r) 7,1*109 Na.
14. Kakon 3aKOH NMPpMMeHUM AN ngeasabHoON razoBon cmecm?
a) 3aKoH Payns; B) 3akoH Qapages;
6) 3akoH JanbToHa; r) 3akoH lecca.
15. B cucteme CU rasosasn NnoCcTosaHHasa pasHa:

a) R = 6,7*¥102 Ox/monbK; B) R = 8,314*103 O>x/mMonbK;
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6) R = 1,3*106 O>x/MonbK; r) R = 8,3*108 Ox/monbK.

16. Kakol 13 y4eHbiX BbIBEJT 3aKOH: CYMMapHbIA TenaoeBon 3pHeKT peakumn He 3aBUCUT OT
MPOMEXYTOYHbIX COCTOSAHUN 1N nyTn nepexona, a 3aBNCUT TOJIbKO OT Ha4aJIbHOIro N KOHEYHOIro
COCTOSAAHUSA CUCTEMbI?

a) KoHoBaoB; B) lNecc;
6) BaH-pep-Baanbc; r) CemeHoOB.
17. KaTtanu3 - 370...

a) ABNeHne, N3MEHEHMNS CKOpPOCTW peaKuunun noa snnaHmnemMm eeeneHHbIX B peaKUNOHHYIO CMEChb
BelwecTB, KOTOpPble, y4aCTBYyA B Nnpouecce, K KOHLUY peakunn He N3MeHAIT CBOU XUMUNYEeCKNN
COCTaB,;

6) nepexon sewectTBa U3 XXNOKOro COCtoadH1MA B ra3006pa3Hoe;

B) KOJINYECTBO TernIoThl, HeobxoaAnMoe And ncnapeHns 1 Kr }nakocTu B YCIOBUSIX
N30TEPMNYECKOro paBHOBECUS C NapOM;

r) sBfeHue, U3IMEHEHNS CKOpPOCTW peakKuununm noa snnaHneM BeedeHHbIX B peakKUMOHHYO CMeChb
BewecTB, KOTOpble, YyH4aCTBYyAd B Nnpouecce, K KoHUy peakunn NasMeHAT CBOU XNMUNYECKUN COCTaB.

18. BuibepuTe NpaBusibHY0 (OPMYNMPOBKY NpuHuuna Jle - LaTense:

a) CyMMapHbIN TENJI0BON 3PPEKT XMMNYECKON peaKLnn He 3aBUCUT OT NYTU NPOTEKaHMA Npouecca,
a 3aBUCUT OT Ha4aJIbHOro0 N KOHEYHOro COCTOAHUSA CUCTEMbI;

6) ecnn Ha cucTeMy, HaxoAsLULYOCs B YCTOMYMBOM PaBHOBECKUN, BO3ENCTBOBATb N3BHE, N3MeHssA T,
P unu C pearvpyiolmx BeLeCcTs, TO paBHOBECME CMEeLLaeTCa B TOM HarpasjieHnun, Npy KOTOPOM
3hhekT Npon3BeNeHHOro BO3AeNCTBMSA YMeHbLIaeTCs.

B) Npn NoBblileHNn TeMnepaTypbl Ha 100C (Npu p = const) CKOPOCTb peakunn yBeaninBaeTcsa B 2 -
4 pa3sa;

r) Macchl pPa3sindHbIX BeWeCTB, BbloendemMmble OOHNM N TEM XKe KOJZIN4HeCTBOM 3J1eKTpun4ecTBa, NpaMo
nponopunoHabHbl UX XUMNYECKNM 3KBMBAJIEHTAM.

19. Kakasa copmMysia npMMeHAeTCH Npu peeHnmn 3ajadn: paccimTaTb CPenHIo MONSPHYIO
TennoeMKoCTb Bogopoda B uHTepsasie 400 - 5000C, ecnm ;

a); B) ;
6) ; r).

Kak obo3Ha4aeTca noTeHuman MeTaain4eckoro 3}'IEKTp0)J,a?

a) Eme/men+; B) I';

6) Eo; r)s.

7.4. MeToamnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUM,
YMEHMHN U HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpoOBaHUA
KOMMEeTeHLUun
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

dursnyeckas U KoOULHas XUMNS. 3alavyHuK : y4ebHoe
rnocobue pna BysoB / A. . benses, A. C. YyxHo, J1. A.
BaxonguHa, B. B. F'puwnH ; nod ped. A. I. bensesa. -
Mocksa : T'90TAP-Megna, 2023. - 288 c. - ISBN
978-5-9704-7460-0. - TeKCT : 301eKTPOHHbIN // 9BC
"KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970474600.html

https://www.studentlibrary.ru/book/ISBN9785970474600.html

YyebHo-MeTOAMYecKkoe nocobure gns CTyneHToB
hapMaLeBTUYeCcKoro akysbTeTa.
OKNCINTENILHOBOCCTAHOBUTESIbHbIE peakuuu (OBP).

http://lib.mkgtu.ru:8002/libdata.php?id=2100059314&DOK=0
C6D6C&BASE=0007AA

541.64(07) M 54 MeToamn4eckme yKasaHus K BbIMOJIHEHWIO
nabopaTopHbIX paboT NO hN3NYECKON U KOIOUAHON XUMUN
[9neKTpOoHHBbIN pecypc] : ANa CTYLEHTOB arpapHbIX
cneunanbHocTeln / M-Bo obpa3oBaHus n Hayku Poc.
depepaumnn, FOY BMO "Mawnkon. roc. TexHon. yH-T", Kad.
hursnyeckonm xmmMmm n Gusukn ; [coct. NronosaHosa T.H.]. -
Mankon : MI'TY, 2011. - 28 c. - Bubnunorp. B TeKcTe cCblyika
Benses, A.l. dnsmyeckas n KonnomgHas XMmMuns : y4ebHuk /
Benses A.M., Ky4yk B.W. ; nog pen. bensesa A.l. - 2-e n3ga,.,
nepepab. n pon. - Mockea : I'0TAP-Meauna, 2014. - 752 c. -
3BbC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970427668.html
. - Pexxum goctyna: no nognucke. - ISBN ISBN
978-5-9704-2766-8 ccbliiKa

http://lib.mkgtu.ru:8002/libdata.php?id=0000915&DOK=000
DE9&BASE=0007AA

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

Ka3uH, B. H. ®usnyeckas xmmus : y4ebHuk onsa sysos / B. H.
KasuH, E. M. Mnucc, A. N. PycakoB. — 2-e n3pg., ncnp. n gon.
— Mocksa : 3pgaTtenscTBo OpanT, 2025. — 182 ¢c. —
(Bbiclwee obpa3osaHue). — ISBN 978-5-534-11119-4. —
TeKCT : aNeKTPOHHbIN // Obpa3oBaTesnbHas NnaTdhopMa
HOpanT [canT]. — URL: https://urait.ru/bcode/565669

https://urait.ru/bcode/565669

FaBpoHcKkas, 0. 0. KonnongHas Xxumus : y4ebHuk n
npakTukym ans sy3sos / 0. 0. MNaBpoHckas, B. H. MNMak. —
Mocksa : U3gaTenbctBo OpanT, 2025. — 287 c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-02502-6. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/560833

https://urait.ru/bcode/560833

KymMbikoB, P. M. ®usnyeckas n KonsongHasa xmmus : y4ebHoe
nocobue pna sysos / P. M. KymbikoB, A. b. UTTues. — 3-e
n3ga., ctep. — CaHkT-MeTepbypr : JlaHb, 2022. — 236 c. —
ISBN 978-5-507-44162-4. — TeKCT : 3N1€KTPOHHbIN // NlaHb :
3NEKTPOHHO-6ubnnoTeyHaa cuctema. — URL:
https://e.lanbook.com/book/215750

https://e.lanbook.com/book/215750

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

eLIBRARY.RU. : Hay4yHas anekTpoHHas bubnmoTteka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: os4 3aperncTpup. nosib3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no nHnumatmuee POCCUNCKOro
doHaa hyHAaMeHTasbHbIX UCCnefoBaHNN Ansa obecrnevyeHns POCCUNCKUM YYEHbIM 3/IEKTPOHHOI O
JOCTyna K BeAyLUMUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU NMYBAMKaLNAMN U HbiHE ABASETCS BeAyLle SINeKTPOHHON 6ubanoTekom Hay4yHoM
nepuoankKun Ha pycckoMm s3bike B Mupe. https://elibrary.ru/defaultx.asp
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

1. MeTOONYECKME YKA3aHUA U KOHTPOJIbHbIE 3a4aHUA No no (pVI3VI‘-IeCKOVI XUMUN Ona CTyOeHTOB 3a04HOIo otTaesieHuns.

2.YYEBHO-METOAWNYECKOE NMOCOBUNE.OKUCJINTEJIbHO-BOCCTAHOBUTEJIbHbLIE PEAKLLUWN. (OBP)
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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:

Ha3BaHue
JNaHb. EonHan npodeccnoHansHas 6asa 3HaHWI 19 TEXHUYECKUX BY30B - M38aTenbCcTBO «J1aHb» : 91€KTPOHHO-
bnbnnoteyHasa cnctema : cant / N3pgaTtenbcTsBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum goctyna:

ONA 3aperncTpup. nosb3oBaTesien. - TEKCT 3NEeKTPOHHBIN. DTO pecypc, BKoYaloLWwmii B ceba 31eKTPOHHbIE BEPCUN KHUT
n3gaTenbcTBa «JlaHb» N APYrux BeAyLwnx n3gatenbcTs y4ebHon amtepaTypsl.

IOPAWUT : aneKkTpoHHO-6nbnnoTeyHasa cnctema : cant / OO0 «IneKTpoHHOEe nsgaTtenbcTeo KOpanT». - Mocksa, 2020 - . -
URL: https://urait.ru/ - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT 3N1eKTPOHHbIN. Obpa3oBaTenbHas
nnaTdopma KOpanT — obpa3oBaTeNbHbIN pecypc, 3N1eKTPoHHasa bnubnmorteka n NHTepHET-MarasuH, rae YNTaKT U NOKYyNalT
3/1IeKTPOHHbIE 1 NeYaTHble y4ebHNKKN aBTOPOB — MNpernojaBaTesien BeAyLLNX YHUBEPCUTETOB A1 BCEX YPOBHEN
npodeccnoHanbHoro obpasoBaHns, a TakXe Nob3yTCA BUAEO- 1 ayAnomMaTepmasaMm, TeCTUPOBaHNEM U CepBUcamMm ans
npenogaBaTtesiel, 4OCTYNHbIMK 24 Yaca 7 gHen B HeJesnto.

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTpP
NHMbpa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog - Pexxum gocTyna: ona 3aperncTpup. nosb3oBaTtenen. -
TeKCT: 371eKTPOHHbIN. PoHA SBC dhopMupyeTCca € y4eTOM BCeX N3MeHeHMI obpa3oBaTeslbHbIX CTaHAAPTOB M BKAOYaeT
y4ebHukn, y4ebHble nocobus, YMK, moHorpadumn, asTopedepaTsl, AUCCepTaLum, SHUMKIONEANN, C/I0Bapy N CIPaBOYHUKM,
3aKoHoAaTesIbHO-HOPMaTUBHbIE LOKYMEHTbI, CNeunasibHble Nnepuoanyeckme n3gaHnsa n n3faHus, Bbinyckaemble
n3gatenbcTBamMm By30B. http://znanium.com/catalog/

3BbC «KoHCynbTaHT cTyaeHTa». Konnekuun: MeguumHa. 3gpaBooxpaHeHune (BMO), FIIOTAP-Meava. NMpeMnymM KOMMNAEKT :
CTyAeHYeckas 371eKTpoHHas 6ubnunoTteka : cant / OO0 «lMonutexpecypc». INeKTpoHHaa 6ubnnoteka TeXHNYECKOro By3a. -
MockBa, 2012 . - URL: http://www.studentlibrary.ru/
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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

NabopaTopusa opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»
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