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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-3 CriocoOHOCTH UCIIOIB30BaTh OA30BbIE TEOPETHUECKUE 3HAHUS (DyHIaMEHTaJIbHBIX pa3aesioB o0mei
U TEOpeTHUECKON (PU3UKHU /IS pelieHus MpodecCuoHaIbHbIX 3a1ad

1.2 Bunes! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH MO AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAA

- OCAarorundccCkas u mpoCBCTUTCIIbCKAA

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI CIETYIOIINE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) JnefcTBUS

OIIK-3 Cnoco0HOCTE
HCIIOJIB30BaTh 0A30BbIE

3HaeT ¥ IMOHUMAET:

TEOPETUICCKIE 3HAHUS
(dhyHITaMEHTATBHBIX
paszenoB o0IIeH u

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

TEOPETHUCCKON (DM3UKHU IS
peleHus

nmpohecCHOHABHBIX 3a1ad

Bnaneer:

1.4 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

OIIK-3 CriocoOHOCTh UCIIOIB30BaTh OA30BbIE TEOPETHUECKUE 3HAHUS (DyHIaMEHTaJIbHBIX pa3aesioB o0mei
U TEOpeTHUECKON (PU3UKHU /IS pelieHus MpodecCuoHaIbHbIX 3a1ad

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOyueHus

Ounas
(cemecTp)

1 2 3 4 5

1 |BBenenmue B
CHELUAIBHOCTD

TeopeTuueckas
MeXaHUKa ¥ MEXaHUKa
CIUTOIIHBIX CPel

TepmoanHaMuKa

duznka aTOMHOTO
spa, IEMEHTAPHBIX
YacTHUIl U
(hyHIaMEHTAIbHBIX
B3aMOICHCTBUH

DIEKTPUICCTBO
MarHeTu3M

SJICKTp OJMHaMHKa

2. Mecto nucuunimabl B cTpykrype OII 6akanaspa:

JNucrtunmHa «MonekymspHas (u3uka» OTHOCHTCS K 0a30Boi yacTu yueOHoro miaHa OIl mo HampaBieHuIo
noarotosku 03.03.02 - ®usmka.
HuctunmHa « MonekymsipHast pusnkay u3ydaercs B 3 cemecTpe.




3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM gucoumummasr: 10 3.¢.
Ounas: 10 3.e.

Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 360
KonrakTHast pabora 154
Jlexuuu (Jlexuum) 34
JlaGoparopnsie (J1ab. pab.) 68
[Tpaktuueckue (IIpaxr. pab.) 52
CamocrositenbHas pabota (CP) 170
DK3aMeH 36

3.2.ConepxaHue Kypca:

No Hassanue Bun yuebHoM
TEMBI paszena/TeMsbl pabortsl, Hac.

Jlek |JIa6 |IIpa
U | . | KT

pab. |pab.

CP

O]10|O

@OpMBI TEKYILETO
KOHTPOJISL

3 cemectp

1 I'A3OBA
JUHAMUKA

24

3amura
71a00JIaTOPHBIX
pabort; Pemenne
MPAKTHYECKHUX
3azay;
CobecenoBanue

2 ABJIEHUA
ITEPEHOCA

24

3amura
1a00aTOPHBIX
pabort; Pemenue
MPAKTUYECKUX
3ajad;
CobGecenoBanue

3 ITOBEPXHOCTHBI
E SJBJIEHUA

24

3amura
71a00JIaTOPHBIX
pabort; Pemenne
MPAKTHYECKUX
3azay;
CobecenoBanue;
KonTponbHas
pabora

4 OEHOMEHOJIOT"
NYECKAZA
TEPMOJAMHAMMU
KA

24

3amura
71a00JIaTOPHBIX
pabort; Pemenne
MPAKTHYECKHUX
3azay;
CobecenoBanue




5 METO/1 3amuTa

TEPMOJAMHAMMU 1a00IaTOPHBIX
YUECKUX 4 1101 8 | 24 pabot; Pemenue
I[TOTEHIIMAJIOB MIPAKTUYECKUX
3ajad;
CobecenoBanue
6  |CBOHCTBA 3amuTa
KUJIKOCTEN 1aG0IaTOPHBIX

pabort; Pemenne
MIPAKTHYECKUX
3a/ad;
CobecenoBanue

7 |CBOUCTBA 3awmmra
TBEPbIX TEJI 1a00IaTOPHBIX
pabort; Pemenue
MIPAKTUYECKUX
3ajay;
CobecenoBaHue;
KonrtponbpHas
pabora

Tema 1. TA3OBAS ITUHAMMUKA (OIIK-3)

Jlekumus.
OCHOBBI ra30BOM JUHAMHUKH. TepMOAMHAMHUYECKHE TapaMeTphbl JBHXKYILEToCs raza. YpaBHeHue bepHymimn
JUIS Ta30BOTO MOTOKA. M3oTepMuueckas U aguabaTuyeckasl CKMMAeMOCTh KUAKOCTEH U ra3oB, €€ CBA3b C
MoayieM yrpyroctu. CBs3b M30TEPMHUECKOTO M agumabaTudyeckoro Mopaynei ympyroctd. CKopocTb
pacnpoCTpaHEeHUs YNPYTUX BO3MYIIEHWH B JKUIKOCTAX M Tra3ax. YIapHbIE BOJHBIL. CxopocThb
pacnpoCcTpaHeHUs yAapHOU BOJHBI U CKOPOCTh PAaCIPOCTPAHEHUs] Ta30BOTO IOTOKA.

IIpakTnyeckoe 3aHsATHE.
I[IpakTH4eckoe 3aHATHE.
@poHTaNIBHBIA ONPOC MO clenyrmuM BompocaMm: OCHOBBI Ta30BOM JWHAMUKHU. TepMonMHaAMUYECKHE
napaMmeTpsl JBUXKYLIErocsl raza. YpaBHeHHWe bepHymnum [uisi razoBoro mnortoka. W3orepmuyeckas
anuabaTuyeckas CXKHUMAaeMOCTh JKMIKOCTEM W Ta30B, €€ CBi3b C MoayineM ympyroctd.  CBs3b
M30TEpPMUYECKOr0 M  anauabatudeckoro Monyieil ympyroctd. CKOpOCTh paclpOCTpaHEHHs YHNPYIHX
BO3MYIICHUN B JKMAKOCTSIX M rasax. YaapHble BOJIHbL. CKOpPOCTh pacnpOCTPAHEHUS YIapHOW BOJHBI U
CKOPOCTb PaclpOCTPaHEHHUs Ta30BOT0 IMOTOKa. Pemienue 3a7a4 no npoiiiIecHHOMY MaTepuaty.
JlabopaTopHoe 3aHsiTHE.
Jlabopatopusbie pabotsl «OnpenencHue ko3 puimenTa BI3KOCTH BO3AyXa KaUUIIPHBIM METOJIOMY» U
«OrnpeneneHne MOJIEKYIIPHOW MacChl U TUIOTHOCTH T'a3a METOJIOM OTKaYKW»

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
B kauectBe 3aaHus mpeasaraeTcsi M3y4eHue COOTBETCTBYIOUIUX BOIPOCOB C UCIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIOMOJHUTEIBHOM JIUTEPATyphl, a TAKIKE CAMOCTOSITEIIbHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMbIX 3aJa4HUKOB) Ha MPOUACHHYIO TEMY.

Tema 2. ABJIEHUSA IEPEHOCA (OIIK-3)
Jlexknus.



TerutonpoBonHOCTh. DKcnepuMeHTaNbHBIA 3akoH Dypbe s TeruonpoBopHocTH.  Koadduiment
TeruionpoBonHoCcTU. JIuddepeHnranbHoe ypaBHEHHE TEIJIONPOBOJHOCTH M €ro  (PU3MUECKUN CMBICI.
Koa¢p¢umnuent TemmepaTtyponpoBOAHOCTH —cpedbl. SIBiIeHUs mepeHoca B raszax. JlnmHa cBOOOAHOTO
npobera MoJekyin ra3a. CpenHee YUCIO CTOIKHOBEHUHM MOJIEKYN B €AMHUIYY BPEMEHHU. 3aBUCUMOCTD JITHHBI
CBOOOAHOTO Ipobera MOJIEKyYII OT AaBJICHUs U Temueparypsl. DddekTuBHOe ceueHre. BHyTpeHHee TpeHue B
razax. O6ocHoBanue 3akoHa HproroHa mis Bsskoro Tpenus. Koad¢ummeHnt Ba3kocTu ra3os. M3Mepenue
Ko3((uUIMeHTa BI3KOCTH. TeIUIONpOBOAHOCTh Ta30B. TeopeTwueckoe 0OOCHOBaHUE 3akoHa Dypbe.
Brruncnenue ko3dduuumenta TemmonpoBOJHOCTH Ta3oB. 3aBHCUMOCTH TEIUIONPOBOJHOCTH Tasza oOT
temneparypel. Cocyn /[lproapa. duddysus u camomuddysus B razax. Ob6ocHoBanue 3akoHa ODwuka.
Kos¢ppunuent nudpdysun. 3aBucumocts Kodpdummenta aup¢dy3uu OT JaBICHUS U TEMIIEPaTyphI.
Dddy3us pazpexxenHoro raza. M3orepmudeckas 3¢ dy3us 1 ee ONbITHOE HAOIIoNeHHE.

IIpakTnyeckoe 3ansATHE.
IIpakTHYeckoe 3aHsITHE.
OpoHTaATBHBIN OMPOC MO CIEAYIONIUM BompocaM: TermmonpoBOIHOCTh. DKCIEPUMEHTAIBHBIN 3ak0oH Dypbe
JUISL  TETUIONIPOBOTHOCTH. Koadpdumment rtemmonpoBogHoct. JuddepennuanpbHoe ypaBHEHHE
TEIUIONPOBOIHOCTH U ero ¢usnyeckuil cMmbici. KoadduuueHT TeMneparyponpoBOAHOCTH —CpEAbI.
SABnenus nmepeHoca B razax. J[mmHa cBOOOgHOTO MpoOera MosieKkyna raza. CpemHee YUCIIO CTOJKHOBEHUH
MOJIEKYJl B €IMHHUIy BPEMEHH. 3aBHCHUMOCTbH JJIMHBI CBOOOAHOrO MpoOera MOJEeKYyl OT JaBiICHHS U
temmnepatypsl. JddexTuBHOE ceueHne. BHyTpennee Tpenue B razax. O0ocHoBaHue 3akoHa HbioToHa myis
Bs3koro TpeHus. KoaddunueHnt Bs3kocTu ra3oB. M3mepenue ko3 duiinenta BI3koCTH. TermonpoBoIHOCT
razoB. Teoperudeckoe oOocHoBaHWE 3akoHa Dypne. Brrumcienne koddduimeHTa TEMIONPOBOTHOCTH
ra3oB. 3aBHCHMOCTh TEIUIOMPOBOAHOCTH Ta3a oT Temmeparypel. Cocyn [proapa. duddysus u
camomudpdys3uss B razax. OOocHoBanue 3akoHa Puka. Kosapdumument muddy3uun.  3aBUCUMOCTH
ko3 dunmenta nuddy3un oT naBieHUs U TeMreparypbl. Dddy3us paspexeHHoro rasa. Mzorepmuueckas
a¢hdy3us u ee onbITHOE HaOmOneHNe. Perienue 3a1ad 1Mo mpoIeHHOMY MaTepHaUry.

JlaGopaTtopHoe 3ansiTHE.

Jlabopatopubie paboTel «Onpenenenne kKodGduIMEeHTa TEMIOMPOBOIHOCTH METOJAOM HArpeTod HUTH» W
«Omnpenenenue kodpduimenta B3auMHoi 1uddy3un Bo3ayxa U BOISHOTO TTapay

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
B kadecTBe 3a1aHus nmpenaraeTcs N3yu4eHue COOTBETCTBYIOIIMX BOTIPOCOB C UCIIOIB30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOU U JIOTIONIHUTEIBHOMN JINTEPATYPHI, & TAKKE CAMOCTOATEIHHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBbIX 3aJa4HUKOB) Ha MPONUACHHYIO TEMY.

Tema 3. IOBEPXHOCTHBIE SIBJIEHUS (OIIK-3)

Jlexknus.
[TonsiTre 0 moBepxHOCTHOM HarspKeHUH. Koadduiment moBepxHocTHOrO HaTshkeHUss. CBOOOIHAS SHEPTHS
MMOBEPXHOCTHOTO CJIOS KUAKOCTU. CHIIbI MOBEPXHOCTHOTO HaTsKEHUS. JeMcTBHE CHII MOBEPXHOCTHOTO
HaTsDKeHUs. BiusiHue BTOpO# cpeibl Ha K03 PHUIIMEHT TOBEPXHOCTHOTO HATSHKEHUS. YCIIOBUS PAaBHOBECHS
Ha TPaHUIIEC JBYX XUIKOCTEM M Ha TpaHMIIC >KUIKOCTh - TBephoe Teno. CmauuBanue. KpaeBoil yroi.
PasHocTp paBieHMI 1O pa3Hble CTOPOHBI WM30THYTOM IIOBEpXHOCTH »kuakoctu. Popmyna Jlamiaca.
Kannunspuele siBiaeHus. Yuer KpaeBoro yria

IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.
OpoHTAIBHBIN OMPOC MO CIEAYIONIMM BompocaM: [loHsTHE 0 MOBepXHOCTHOM HaTsbkeHHH. Koaddumment
MOBEPXHOCTHOTO  HaTsbkeHUs. CBoOOAHast HHEPrusi MOBEPXHOCTHOTO  CiOS  KUAKOCTU.  CHIlbl
MOBEPXHOCTHOTO HaTshKeHUs. JlelicTBHME CHJI MOBEPXHOCTHOTO HATshKeHUsA. BiusiHue BTOpOM cpeabl Ha
K03(DQUIMEHT MOBEPXHOCTHOIO HATSKEHMS. YCIIOBUS PAaBHOBECHsI Ha TpaHHUIE ABYX >KUIKOCTEH U Ha
rpaHulIe KUIKOCTh - TBepaoe Tesno. CmaunBanue. KpaeBoii yron. PasHocTh JaBieHHi 1O pa3HbIE CTOPOHBI
W30THYTOM TOBEpPXHOCTU kuakoctu. Popmyna Jlammaca. KannunspHele siBICHHUS. YYEeT KpaeBOro yria.
Pemienue 3amay mo npoiiIecHHOMY MaTepHay.
JlaGopaTopHoe 3aHsiTHE.
Jlaboparophast padora «OmnpeneneHnue OTHOMIECHUS TEIUIOEMKOCTEH BO3/IyXa MPH MOCTOSHHOM JaBICHUU U
o0beMe»



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

B kadecTBe 3agaHus npeaaraeTcss U3yu4eHue COOTBETCTBYIOIIMX BOPOCOB C UCIIOIB30BAHUEM
JIEKIIMOHHOTO MaTepHalia, OCHOBHOM U JIOTIOIIHUTENBHOM JINTEPATYPhl, a TAKKE CAMOCTOATEIHHOE PEIICHUE
3a/1a4 (M3 peKOMEHIyeMbIX 33JJaYHUKOB) Ha MPOIICHHYIO TEMY.

Tema 4. PEHOMEHOJIOT'HYECKAS TEPMOJINHAMMUMKA (OIIK-3)
Jlexkuns.



HcxonHble nonokeHus TepMoarHamMuki. OOmiee Hayaao TEPMOIMHAMMKH JJISI W30JUPOBAHHOM CHCTEMBI.
Temneparypa kak (yHKUHS COCTOSHHS CUCTeMBL. M3mepenue temmeparypbl. IloHsTHE O BHYTpEeHHEH
SHEPTUM TEPMOJUHAMHUYECKOM CHUCTEMBI. BHyTpeHHs sHeprus uacanbHoro rasa. [lonarue o BHyTpeHHER
SHEpIuu peajbHoro raza. Pabora u Terora Kak crocoObl MEpeaaqyy YHEPTUU CHCTEMBbI OT BHEIIHUX TEJl.
IlepBoe Hagano TepMOAMHAMMKU. Maremarnyeckoe BBIPAKEHUE IIEPBOIO  Hadajla TEPMOIMHAMMKHU.
BHyTpeHHsIs sHEprust Kak (QyHKIMS COCTOSIHUSA TepMOJAMHaMu4eckoil cuctembl. [lomubiil nuddepenmarn.
Omnpenenenne MexaHn4eckoi padotel raza. [ paduueckas naTepnperanus padotel ra3a. IloHsTHE 0 BEUHOM
JBUTATEJIe NEepPBOro pona. HeBO3MOXKHOCTH BEYHOIO [BHUIraTelisl IEpBOrO pojaa. YieiabHas U MOJISIpPHAs
TEIJIOEMKOCTh BEILIECTBA U CBSI3b MEXAY HUMH. 3aBUCUMOCTbH TEIIOEMKOCTH OT BH/1a TEPMOINHAMUYECKOTO
mnpouecca. BpluncieHue Koam4ecTsa TEIUIOTHI B TEPMOAMHAMMUYECKOM Ipouecce. IIpumenenue nepBoro
HayaJla TEPMOJMHAMMKU K HM30XOpPHOMY Iporieccy. IlepBoe Hagaso TEpMOOMHAMUKHU [UII H30XOPHOIO
npouecca. TemioeMKoCTs ra3a B U30XOpHOM Ipolecce. BblYuciieHre KOIU4ecTBa TEIJIOTHl B U30XOPHOM
mnpouecce. BbrunciieHre U3MEHEHUs! BHYTPEHHEHW DHEPrUU UACAIBHOIO ra3a B IIPOU3BOJIBHOM IIPOLECCE.
[IpumeHeHHne TepBOro Haualda TEPMOAMHAMHKHM K M300apHOMY mporieccy. Beruucienue paboThl rasza B
n3zo0apHoM mporiecce. [lepBoe HaYamo TEPMOAUHAMUKY Ul H300apHOTO mpouecca. TermmoeMKoCTh ra3a B
n300apHOM TIporiecce. BpluucieHHe KOJIMYECTBA TEIUIOTHI B H300apHOM mporecce. CBA3b MeXIy
TEIUIOEMKOCTBIO Ta3a B HM300apHOM W M30XOPHOM IIpolecce s HAeaJbHOro rasza. YpaBHeHue Maiiepa.
@u3HYeCKU CMBICI YHUBEPCAIbHOM ra30BOM NMOCTOAHHOU. [IpuMeHeHe IepBOro Hadyajna TepMOIUHAMUKHU
K H30TEpMHUYECKOMY Iporeccy. llepBoe Hadamo TepMOAMHAMUKHM JUIsl H30TEPMHUYECKOrO IIpoLecca.
Bruncnenne paboThl MIOEaNbHOTO Ta3a B H30TEPMHUYECKOM Ipoliecce. TemIoeMKocTh Ta3a B
U30TePMUYECKOM Tporecce. Anuabatmueckuit mpouecc. IlepBoe Hauano TEepMOOMHAMUKH IS
anuabaTHueckoro rmporecca. TemIoeMKkocTb Ta3a B aguabaTHUYecKoM TMpolecce. YpaBHEHHE
anunabaruueckoro mpouecca. YpasHenue Ilyaccona. Ilokaszarens ammabarsl M ero (pu3MYecKuil CMBICI.
3aBHCHMOCTb TEMIIEpaTyphl ra3za OT o0beMa B aguabaTHYeCcKoM Impolecce. 3aBUCUMOCTh TEMIIEPATyphl OT
JaBJICHUS Ta3a B aJnabaTHUecKoM mpouecce. Boruncienne paboThl WaeanbHOrO ra3a B aauadaTudeckoM
npouecce. I[loHATHE O MOIUTPONHOM IMpoLEcCe. YpPaBHEHHE IOJIUTPONHOro mnpouecca. llokasarens
MOJUTPOIIBL. 3aBUCUMOCTh TEIUIOEMKOCTH OT TMOKa3aress MOMUTpomnbl. [IoHATHE O CTemneHsX CBOOOIBI
MOJIEKYJI. 3aKOH PaBHOMEPHOI'O paclpe/eeHusl SHEPTUU 1O CTENEHsM CBOOOABI. BHYyTpeHHss sHeprus
UJeaJbHOI0 MHOIOAaTOMHOrO rasza. Kiaccuueckas Teopusi TEIUIOEMKOCTH HJEalbHBIX ra3oB. Brluucienue
nokasarens aauadarbl uyepe3 CTeneHH cBoOonbl Monekyn. VcxomHas (opMmynupoBKa BTOPOro Hadaja
TepMOAUHAMUKU. [lOHSATHE O KOMIEHCALMU TNpH MPEBPAIICHUH TEIUIOTHI B pabOTy B KOHEYHOM H
3aMKHYTOM KpyrosoM Impouecce. [IoHaTne o BeyHOM aBuraresie BTOporo poga. HeBo3MOKHOCTb BEYHOIO
ABuUrarenst Broporo pozaa. IlpuHuunuanbHas HEBO3MOKHOCTB TEMJIOBOro asurareis, umeromiero KIIJT
paBubiii  100%. IlonsTne 00 oOpaTMMbIX M HeoOpaTUMBIX Tpoueccax. llpumepsl  HeOOpaTHMBIX
TEPMOJUHAMUYECKUX TpoueccoB. OOpaTuMeblii naeanbHbIN npsmoit ki Kapro. ®dusndeckue mpoueccsl,
nporekarone B MamuHe Kapno. Pacuer monesHoi pabGotel, coBepmiaemoit wmammaoi Kapno. KITJ]
npsmoro obparumoro 1ukia Kapro. Teopemsr Kapno. Makcumanbabriii KITJ] TermoBbix mamumH. OOpaTHBbIiM
uaeanbHbIi nuka Kaprno. ®dusndeckue mporeccs B ooparHoM rukie Kapuo. XomogunsHast Mammza. KI1/]
xononuinbHOM MamuHbl. Makcumanbhbiil KI1/] xonmoaunbHON MammHbl. BTopoe Hayano TepMOIMHAMUKU
U1 0OpaTUMBIX KBAa3HCTAaTHUECKUX MPOLECCOB. DHTPOMUS KaK (QYHKLHUS COCTOSHHUS TEPMOANHAMHYECKON
cucTeMbl M ee cBoiictBa. HMHrerpasbHoe u audQepeHanbHoe  BBIpAKCHHE BTOPOTO  Havana
TEPMOAMHAMUKM JUIsl KBa3ucTaTMUeckux npoueccoB. PaBencrBo Knaysmyca. OcHOBHOE ypaBHEHHE
TEPMOJMHAMHUKY JUJIS KBa3UCTAaTUYECKUX MPOLECCOB. BbIunciIeHNE U3MEHEHUs SHTPOIUHU I UIEATIbHOIO
raza. JHTPONUS U HEBO3MO)KHOCTh BEYHOTI'O IBUraTellsl BTOPOro poaa. Bropoe Hauano TepMOAMHAMMKH AJIs
Hecratnueckux mnporeccoB. HepaBenctBo Kitaysmyca. OCHOBHOE ypaBHEHME TEPMOAMHAMUKH  JUIS
HECTaTUYECKUX IPOLECCOB. 3aKOH BO3pACTaHMUS SHTPONMM JUIsl M30JIMPOBAHHBIX CHCTEM. ODHTPOINHUS U
BEPOSATHOCTb COCTOSIHMSI TepMoAuHamMuueckoil cuctembl. @opmyna bonbivmana. CTaTUCTUYECKUH CMBICIT
BTOPOT'0 Ha4aja TePMOIMHAMHKH. DKBUBAJIEHTHOCTH (opmynupoBok KenbBuna u Knayszuyca. DHTponus u
BO3HUKHOBEHUE JKUBBIX CYIIECTB. DHTPOINHUS U KU3Hb.

IIpakTH4eckoe 3aHATHE.
IIpakTH4eckoe 3aHsATHE



@poHTATBHBIN OMPOC MO CIEAYIOUMM BorpocaM: McxoaHble MonoxKeHus: TepMoauHaMuku. O01ee Hayano
TEPMOJMHAMUKUA JJIsl W30JIMPOBaHHON cucteMbl. Temmeparypa Kak (YHKIHS COCTOSHHUS CHUCTEMBI.
N3mepenne temneparypsl. IIoHsATHE 0 BHYTpEHHEH 3HEPIrUM TEPMOAMHAMUYECKOM CHCTEMBbI. BHYyTpeHH:SA
SHEprus uaeansbHoro rasza. IloHsTHe 0 BHYTpeHHEW 3HEpruM peanpHOro rasza. Pabora m Temora Kak
cnocoObl  Tepenaydl »HEPIUU CHUCTEMBl OT BHEIIHUX Tel.  llepBoe Hayaao TEPMOAWHAMHKH.
Maremarndeckoe BBIpOKEHHE MEPBOTO Hadaja TEPMOIMHAMUKH. BHyTpeHHss 3Heprus Kak (DyHKUIUs
COCTOSIHUS TepMOIMHaMuUYecKoi cuctembl. [lomublit nuddepenman. OnpeneneHne MexaHU4IeCKol padoThI
raza. I'papuueckas uHTeprnperauuss paboTsl raza. IloHATHE O BEYHOM JBHUrareie IEpPBOrO poja.
HeBO3MOXHOCTh BEUHOIO JBUIATess MEPBOrO pOAd. YIelabHas U MOJIIpHAas TEIUIOEMKOCTb BEIIECTBA U
CBSI3b MEXAY HUMH. 3aBUCUMOCTb TEIJIOEMKOCTH OT BHJA TEPMOAMHAMUYECKOIO Iporecca. Bwluncienue
KOJINYECTBA TEIUIOTHI B TEPMOAMHAMHUYECKOM Ipouecce. [IpuMenenre nepBoro Hayanaa TEPMOAVMHAMUKU K
M30XOpHOMY Iporeccy. llepBoe Hauamo TEpMOAMHAMUKY JUIsI M30XOPHOrO Ipouecca. TermoeMKoCcTs rasa
B U30XOpHOM IIponecce. BpluuciaeHue KonmmuecTBa TEIUIOTHI B HM30XOPHOM Ipolecce. Brruuciaenue
U3MECHEHUSI BHYTPEHHEH JHEPrUU HACAJIBHOIO ra3a B IPOM3BOIBHOM Iporecce. IIpumenenue nepsoro
Hayaslia TePMOJMHAMMKHM K HM300apHOMY mporieccy. Berumcnenue paboTsl raza B u300apHOM mpoliecce.
[lepBoe Hauano TEPMOAMHAMUKHU JJIs1 H300apHOTO mpoliecca. TerIoeMKoCTh ra3a B u300apHOM Mpoliecce.
Brruucnenue konuyecTBa TEIUIOTHI B M300apHOM mpouecce. CBsA3b MeXAy TEIJIOEMKOCTBIO rasa B
M300apHOM ¥ M30XOPHOM TIpollecce JUIsl HWACalbHOTO raza. YpaBHeHHe Maifepa. DPU3NYECKUN CMBICIT
YHUBEPCAJIbHOM ra30BOM MOCTOSIHHOW. [IpuMenenue nepBoro Hayajaa TEPMOJUHAMUKHU K U30TEPMHUYECKOMY
nporeccy. IlepBoe Hadamo TEpMOAMHAMHUKHU Ui HM30TEPMHUYECKOrO Iporecca. BrruucieHue padoThl
MJCaJbHOIO ra3a B M30TEPMHYECKOM IIpouecce. TeroeMKOCTh ra3a B HM30TEPMUYECKOM IpOLECCE.
Anmnabarnyeckuii mpomecc. IlepBoe Hauano TEepMOAMHAMUKM JUI  aJdabaTHUECKOro Ipolecca.
TerutoeMKkoCTh Ta3a B aanabaTHUECKOM Ipolecce. YpaBHEHHE aauadaTH4ecKoro mpolecca. YpaBHEHHE
ITyaccona. Ilokasarens aguabarsl 1 ero Gpu3nyecKkuii cMbICI. 3aBUCUMOCTh TEMIIEPaTyphl Ta3a OT o0beMa B
annabaTHYecKoM Iporecce. 3aBUCUMOCTh TEMIepaTyphl OT JaBJICHHUs Ta3a B aguadaTHdecKoM Mpoliecce.
Brruucnenue paboTsl H1eanbHOTO Ta3a B aanabdarniyeckoM mpouecce. [IoHaTHe 0 moJuTpOIHOM MpoLecce.
VYpaBHeHHEe mnoOIUTpONHOro mpouecca.  [lokasarens NOAUTPONBI. 3aBUCUMOCTb TEINIOEMKOCTH OT
nokasaress nonutponsl. [ToHsTHE O cTeneHsX cBOOOIbI MOJIEKYlT. 3aKOH PaBHOMEPHOTO pacHpeaeieHHUs
SHEPIUU MO CTENeHSIM CBOOOIBI. BHYyTpeHHsIsI 3HEprus MaeasbHOr0 MHOTOATOMHOrO rasa. Kiaccuueckas
TEOpHs TEIUIOEMKOCTH HJCAlIbHBIX ra3oB. BblunciieHue nokaszarenist agualdarbl yepe3 CTENEeHH CBOOOIBI
Monekyn. McxonHas ¢opMynupoBKa BTOPOTO Hadaja TepMOAUHAMUKU. [ToHATHE O KOMIEHcaluu Hpu
NpEeBpaIlleHUH TEIJIOThl B paboTy B KOHEYHOM M 3aMKHYTOM KpyroBoM mpouecce. [loHATHE O BE4HOM
JBUTATENIE BTOPOro pona. HeEeBO3MOXKHOCTE BEYHOrO JABUrareiass BTOPOro pozga. IlpuHnunuanbHas
HEBO3MOXKHOCTh TeruioBoro jsurarens, wumetomiero KIIJ paBubiii 100%. ITonstue 06 oOpaTumbix u
HeoOpaTUMbIX mpoueccax. Ilpumepsl HeoOpaTUMBIX TEPMOAMHAMHYECKUX TpoueccoB. OOpaTUMbIil
uaeanbHbIl npsimolt nuki KapHo. ®@usmyeckue mpouecchl, npoTekatromue B MamuHe KapHo. Pacuer
noje3Hou pabotsl, coBepmiaemoit mammuoi Kapno. KITJ npsamoro o6patumoro mukna Kapro. Teopembt
Kapno. Makcumaneubiii KI1J teroBeix mamuH. OOpaTHblil uiaeanbHblii nukia Kapho. ®usmueckue
mpoueccel B obparHom mmkiie KapHo. XonogunbHas wMamuHa. KIIJ[ XomonunbHON —MalIMHBL
Maxkcumanpubiii  KI1J| xomomunbHON MammHBL. BTOpoe Hadanmo  TepMOAWHAMHKHU il OOpaTHMBIX
KBa3MCTAaTUYECKUX MPOLECCOB. DHTPONUS KaK (PYHKIUS COCTOSIHUS TEPMOIMHAMHYECKOH CHUCTEMBI U €€
cBoiictBa. MHrerpanbHoe u auddepeHnnanbHoe BBIpaKEHHWE BTOPOTO Hadaja TEPMOIMHAMUKU IS
KBa3UCTaTU4YEeCKUX mporeccoB. PaBeHcTtBo Kiaysmyca. OCHOBHOE ypaBHEHHE TEPMOAMHAMMKHU IS
KBa3UCTaTUYECKUX MPOLIECCOB. BplunciaeHNe M3MEHEHUs SHTPONMM JUIsl MJEaJbHOIO Ta3a. DHTPONMs U
HEBO3MOXXHOCTb BEYHOI'O JBUraTelisi BTOPOro ponxa. Bropoe Hayano TepMOAUHAMUKH JJI HECTAaTHUECKUX
npoueccoB. HepasencrBo Knaysmyca. OCHOBHOE ypaBHEHHE TEPMOAMHAMMKM JJI1 HECTAaTUYECKUX
IIPOLECCOB. 3aKOH BO3pAacTaHMs SHTPONMU ISl W30JIMPOBAHHBIX CHCTEM. OHTPONHS M BEPOSTHOCTH
COCTOSIHMSI TEpMOJIMHAaMU4ecKol cuctembl. @opmyna bonpiiMana. CTaTUCTUYECKUH CMBICI BTOPOTO Hauyajia
TEPMOJMHAMUKU. DKBUBAJICHTHOCTH (popMyarpoBok KenbuHa n Knaysuyca. DHTponus U BO3HUKHOBEHUE
KUBBIX CYLIECTB. DHTPONUS U KU3Hb. Perienne 3a1au o npoiieHHOMY MaTepuaiy.

JlaGopaTopHoe 3aHsiTHE.

JlaboparopHast padora «OmnpeneneHue OTHOMIECHUS TEIUIOEMKOCTEH BO3/IyXa MPH MOCTOSHHOM JaBICHUU U
00beMe PE30HAHCHBIM METOIOM)

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
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B kauectBe 3aaHus peasiaraeTcsi M3y4eHHe COOTBETCTBYIOUIUX BOIPOCOB C UCIOJIBb30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATyphl, a TAKIKE CAMOCTOSITEIIbHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBIX 3aJa4HUKOB) Ha MPOUICHHYIO TEMY.

Tema 5. METOJ TEPMOIUHAMMWYECKHUX INIOTEHIINUAJIOB (OIIK-3)

Jleknus.
TepMmonuHaMuueckasi HIKaja TeMIeparyp. MeToa TEepMOIMHAMHYECKUX MOTCHIHAIOB.  BHyTpeHHss
SHEPTHUs KaK TePMOJUHAMUYECKUHN noTeHuual. [lepBbie 1 BTOpble MPOU3BOAHBIE OT BHYTPEHHEW SHEPTUH.
CBobOoxanast sHeprus u ee ¢pu3ndeckuil cMbIci. [lepBbie M BTOpPBIE MPOU3BOIHBIE OT CBOOOJHOW YHEPTHH.
Tepmonunamudeckuii moreniman ['u66ca u ero puznyeckuii cMpIca. DHTATBIHS U €€ PU3NUECKUN CMBICIL.
CBs3p MEXIy TEepMOAMHAMUYECKUMH MoTeHuuanamu. TemmoBas Tteopema Hepucera. Tperbe Hauano
tepmoauHaMuku. CrneactBusi u3 TeopeMbl HepHcra. 3aBUCHMMOCTH TEIUIOEMKOCTH OT TEMIEPATYpPHI.
Henoctmxumocts abcomoTHOro Hyns. TemmepaTypa Kak BENUYHMHA, OIpPENeNsionias pacrupeneiieHue
yacTull 1o sHepruu. OTpuiiarensHas Temneparypa. HepaBHOBeCHOE COCTOSTHUE CUCTEMBI C OTPULIATEIbHON
TeMIieparypoil. Peanusanus cocTOsIHUM C OTPULATEILHON TEMIIEPATyPOH. .

IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.
@poHTaNIBHBIA OMPOC MO CIEAYIOIMM BompocaM: TepmonuHamMuyeckas IKaida TeMmieparyp. Mertoxg
TEPMOAMHAMUYECKUX MOTEHIMANOB. BHYTpEeHHAsS SHEprus Kak TepMoauHaAMUYecKuil nmoTeHuuan. [lepBoie
Y BTOpBIE TIPOM3BOJHBIC OT BHYTPEeHHEH 3Hepruu. CBoOOHAS YHEPTUS U ee pu3ndeckuii cmbica. [lepBwie u
BTOpPBIE TPOU3BOJAHBIE OT CBOOOMHON SHEpPruu. TepMOAMHAMUYECKMA TOTeHIMan [ ubbca u ero
bu3uvecKkuii CMBICI. OHTanmbusg W ee (usndyeckuii cMpica. CBSI3p MEXKIY TEPMOAMHAMUYECKUMHU
noteHuunanamu. TeroBas Teopema Hepucra. Tpetbe Hauano tepmoauHamMuku. CIeICTBUSL U3 TEOPEMBI
Hepucra. 3aBUCHMOCTh TEIJIOEMKOCTH OT Temmeparypbl. HemocTwumocTh aOCONIOTHOrO — HYJS.
Temmneparypa Kak BelIMYMHA, OIpeAessioulas pacrpeneieHre YacTul] 1o sHeprud. OrpunareiabHas
Temneparypa. HepaBHOBECHOE COCTOSHHME CHUCTEMBI C OTPHILATENBbHOM Temreparypoil. Peammzanms
COCTOSIHUM C OTPHLIATEILHON TeMneparypoi. Pemenue 3agad mo npoieHHOMY MaTepHally.
JlabGopaTopHoe 3aHsiTHE.
Jlaboparophas padora «OnpeneneHue H3MEHEHHSI SHTPOITUHU TPY HATPEBAHUU U TIJIABICHUU OJIOBa»

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
B kauectBe 3a7aHus peasaraeTcsi M3y4eHue COOTBETCTBYIOUIUX BOIPOCOB C UCIIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATyphl, a TAKIKE CAMOCTOSITEIIbHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBIX 3aJaYHUKOB) Ha MPOUICHHYIO TEMY.

Tema 6. CBOMCTBA )KHJIKOCTEMH (OIIK-3)

Jlexknus.
CrpykTypa XKHIKOCTEH. 3aBUCUMOCTh CBOMCTB >KHAKOCTEH OT CTPOCHUS MOJeKyl. KHIIKUEe KpPUCTaIbL.
Kunxue pactBopel. Temmora pacTBopeHus. BecoBbie, MOJSpHBIE U OOBEMHBIE KOHIICHTpAIUH.
PactBopumocTs Ten. HaceileHHbIN pacTBOp.

IIpakTnyeckoe 3aHsATHE.
I[IpakTH4eckoe 3aHATHE.
@poHTaNBHBIA OMNPOC MO cleayomuM BonpocaM: CTpyKTypa JKHAKOCTEH. 3aBUCUMOCTh CBOMCTB
KUJKOCTE OT cTpoeHus Mosekyd. JKuakue kpuctamwibl. JKugakue pacTBopbl. Terora pacTBOpPEHUS.
Becogsie, MmonsipHbIe 1 00beMHBIE KOHIIEHTpaIu. PacTBopuMocTs Ten. Haceimennsiii pactBop. Pemenne
3a/1a4 10 MPOWUJIEHHOMY MaTepHuaty.
JlaGopaTopHoe 3aHsiTHE.
JlaboparopHas padora «OnpeaeneHue TeIIoThl MapooOpa3oBaHus BOIbDY

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
B kauectBe 3aaHus mpeayaraeTcsi M3y4eHne COOTBETCTBYIOUIUX BOIPOCOB C UCIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U IOMOJHUTEIBHOM JIUTEpaATyphl, a TAKIKE CAMOCTOSITEIIbHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBIX 3aJa4HUKOB) Ha MPONUICHHYIO TEMY.



Tema 7. CBOMCTBA TBEPIbBIX TEJI (OIIK-3)
Jlexknus.
CrpoeHne kpuctamwioB. leomerpus Kpuctajmueckoil pemerku. Ilepuon TpaHcsuu. Bexkrop
TpaHcAuuMu. Yucna TpaHCasAnuil. OieMeHTapHas suelika. OnpeneneHue HalpaBIeHUH B KPHUCTAJUIE.
OmnpeneneHre MOJOKEHHUs TIOCKOCTH B KpucTtamie. MuiepoBckue MHACKCHL. JledekTsl B KpucTaiiax.
Toueunsie nedextsl. Jlunennsie nedekrsl. Jucnokamuu. BrusHue nedexToB Ha (U3NYECKHE CBOMCTBA
TBEPABIX TEIL.

IIpakTH4eckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
@poHTAJIBHBIN ONpPOC MO cleayromuM BorpocaMm: CTpoeHue KpucTaiioB. ['eoMeTpust KpUCTAIIMYECKON
pemetku. Ilepuon TpaHcinsaumu. Bekrop TpaHcmaumu. Yucna TpaHcasuui. OileMeHTapHas sueika.
Omnpenenenne HampaBileHUd B Kpuctamwie. OrnpeneiacHue NOJOKEHHUsS IUIOCKOCTH B KpHUCTaJLIE.
MunnepoBckue wuHAekchl. Jlepexkrst B kpuctammax. Toueunole gedextbl. JluHeiHble ae]eKThl.
Jucnokaiuu.  BrausHue nedextoB Ha (usnueckue CBOWCTBAa TBEepAbIX Tejl. Pemenue 3amad 1o
IIPOWICHHOMY MaTepuaiy.
JlaGopaTopHoe 3aHsiTHE.
JlaGoparophas pabota «OmnpeneneHue TeII0eMKOCTH TBEPABIX TEI»

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

B kauectBe 3aaHus mpeasaraeTcsi M3y4eHue COOTBETCTBYIOUIUX BOIPOCOB C UCIOJIB30BAHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIOMOJHUTEIBHOM JIUTEPATyphl, a TAKIKE CAMOCTOSITEIIbHOE PEIICHUE
3a/1a4 (U3 peKOMEHAYEMBIX 3aJaYHUKOB) Ha MPOUICHHYIO TEMY.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIIUW KOHTPOJIb — 42 Oasmia
* KOHTPOJILHBIE CpPe3bl — 2 cpe3a Mo 9 6aioB Kax bl
* mpeMuasbHBIE OaiuTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. I'A30OBAs 3ammra 3 3 Oamta — BEITIOJNTHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
JNHAMMUKA |mabomatop YeTKO U 03 OMMOOK OTBETHII Ha BCE KOHTPOJIBHBIEC BOIIPOCH. 2 Oajra
HEIX paboT — BBITIOJTHEHBI BCE 3a7aHUs JIa0OpaTOPHOI pabOTHI; CTYICHT OTBETHUI

Ha BCE KOHTPOJIBHBIE BOMPOCHI C 3aMeUaHUsIMU. | 0aiT — BBITTOIHEHBI
BCe 3aJaHus T1abopaTopHON PabOThI C 3aMEYAHHUAMU; CTYIEHT OTBETHII
Ha BCE KOHTPOJBHBIC BOMPOCHI C 3aMEYaHWAMH. ECIM CTymaeHT He
BBITIOJTHWJI WJIM BBIITOJHWJI HENPaBUIBHO 3adaHusl JabopaTtopHOU
paboTHI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMHU
WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI — €T0 paboTa OamiaMu He

OIICHMBAETCSI.
Pemenne 2 2 Gamna - CTyAeHT pelii MPeUIOKECHAYIO 3aa4dy; 1 6amt - CTymeHT
MpaKkTHiec pelI TpeIIOKEHHYIO 3a/1ady € MOMOINBI0 Tpernonasarens; Ecmu
KHX 3aJ1a4 CTYACHT HE pemi MNPeJIOKEHHYI0 3a/ady C  HaBOISIIMMH

BOIIPOCAMHU TIPEToaaBaress — ero pabora OayaMu He OIICHUBACTCS
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Cobeceno 1 Gamy - cTyIeHT OTBETHII Ha OOJIBIIMHCTBO BOMPOCOB (PPOHTATIBHOTO
BaHUE orpoca ¥ TNPOJEMOHCTPUPOBAI TOHUMAaHHE CYTH OCTaJbHBIX
BOmpocoB. Eciu CTyaeHT He OTBEeTHJ Ha OOJNBLIIMHCTBO BOIPOCOB
($poHTaIBHOTO OMpoca — ero padoTta OangaMu He OLIEHUBAETCS.
ABJIEHUA 3amuTa 3 Oanna — BBINOTHEHBI BCE 3aaHuUs 1TaOOpaTOpHOU padOTHI, CTYIEHT
I[NEPEHOCA |maGomatop 4eTKO U 0e3 OmMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHL. 2 Oasia
HBIX paboT — BBITNIOJIHEHBI BCE 3a7aHusl 1abopaTopHOW paboThl; CTYICHT OTBETHI
Ha BCE KOHTPOJIBHBIE BOMPOCH C 3aMEYaHUsIMH. | 0aJl — BHIIIOTHEHBI
Bce 3a1aHusl 1a0opaTopHOi paboTHI ¢ 3aMEYaHUSIMH; CTYCHT OTBETHII
Ha BCE KOHTPOJBHBIE BOMPOCHI C 3aMEYaHMAMH. EcIM CTynaeHT He
BBIMOJHIII WJIM BBHIMOJHHUJ HENPAaBWIBHO 3adaHusl JabopaTopHOR
paboThl; CTYNEHT OTBETWJI Ha KOHTPOJBHBIC BOIPOCHI C OIIMOKaMHU
WM HE OTBETHJI Ha KOHTPOJIBbHBIE BOMPOCH — ero paboTa GayiaMu He
OLIEHUBAETCS.
Pemenne 2 Gayia - CTYIEHT el NpeaIoKeHHYIO 3aaady; 1 6ait - CTyAeHT
MIpaKTHueC peImni MpeAokKEHHYI0 3afjady C IOMOIIBI0 IpenojaBarens; Ecmu
KHX 3a7a4 CTYIEHT He€ pelua MpeIoKEHHYI0 3aJady ¢ HaBOASIIIUMU
BOIPOCAaMU MpeToaBarelis — ero padora OangamMu He OLIEHUBACTCS.
Cobeceno 1 Gann - cTyneHT OTBETHI Ha OOIBIIMHCTBO BOIPOCOB ()POHTATIBHOTO
BaHHE
orpoca ¥ TMPOJEMOHCTPHUPOBAJI TOHUMAaHWE CYTH OCTaJbHBIX
BompocoB. Eciu CTyaeHT He OTBEeTHJ Ha OOJBLIMHCTBO BOIPOCOB
($poHTaTBLHOTO Ompoca — ero padoTra OangaMu He OLIEHUBAETCS.
[TOBEPXHOCT | 3ammura 3 Oanna — BBINOJHEHBI BCE 3aaHUs 1aOOpaTOpHOU padOTHI, CTYIEHT
HBIE nabomnarop 4eTKO U 0e3 OmMOOK OTBETUII HA BCE KOHTPOJIbHBIE BOIIPOCHL. 2 Oajia
SABJIEHUS  |HBIX padot — BBITNIOJIHEHBI BCE 3a7aHusl 1abopaTopHOW paboThl; CTYICHT OTBETHI
Ha BCE KOHTPOJIBHBIE BOMPOCH C 3aMEYaHUsIMH. | 0aJl — BHIIIOTHEHBI
Bce 3a1aHusl 1a0opaTopHOi paboTHI ¢ 3aMEYaHUSIMH; CTYCHT OTBETHII
Ha BCE KOHTPOJBHBIE BOMPOCHI C 3aMEYaHMAMH. EcIM CTynaeHT He
BBHIMOJHIIT WJIM BBHIMOJHHWJ HENPAaBWIBHO 3afaHusi JabopaTopHOM
paboThl; CTYNEHT OTBETWJI Ha KOHTPOJBHBIC BOIPOCHI C OIIMOKaMHU
WM HE OTBETHJI Ha KOHTPOJIBbHBIE BOMPOCH — ero paboTa GayiaMu He
OLIEHUBAETCS.
Pemenne 2 Gayia - CTYIEHT PelIi NpeajIoKeHHYIO 3aaady; 1 6ait - CTyaeHT
MIpaKTHueC peImni MpeAokKEHHYI0 3afjady C IOMOIIBI0 IpenojaBarens; Ecmu
KHX 3a7a4 CTYIEHT He€ pelna MpeIoKEHHYI0 3aJady ¢ HaBOASIIIUMU
BOIPOCAaMU MpeToaBarelis — ero padora OangamMu He OLIEHUBACTCS.
Cobeceno 1 Ga - CTYIEHT OTBETHJI Ha OOJBIIMHCTBO BOIIPOCOB (PPOHTAIHLHOTO
BaHHE
orpoca M TNPOJEMOHCTPUPOBAI TOHUMAaHHE CYTH OCTaJbHBIX
BompocoB. Eciu CTyaeHT He OTBEeTHJ Ha OOJBLIMHCTBO BOIPOCOB
($poHTaIBHOTO OMpoca — ero padora OanaMu He OLIEHUBAETCS.
Kontpon KonTponeHBIi cpe3 nmpeacTaBiseT cob00il KOHTPOIbHYIO paboTy u3 5
bHaf 3agad. 9 0ayuIoB — CTYIEHT MpaBWIBHO pewwa 5 3axay; 7 OamoB —
padora(x CTYACHT HpaBWIbHO pemii 4 3a1aun; 6 6ajioB — CTYACHT NPaBHUIIBHO
OHTPOJIBH pewm 3 3agaum; 4 Gayuia — CTYASHT NPaBUIIBHO pemIni 2 3amaun; 2
blIii cpe3) 0ajuia — CTYIEHT MpaBWIbHO pemnn 1 3aaauy;. CTyIeHT He pelni HU
OHOM 3aJa4u — KOHTpOJIbHAs paboTa OannamMu He OLICHUBAeTCs
OEHOMEHOJI | 3ammura 3 Oamra — BEITIOJTHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
OI'MYECKAS |mabomatop YeTKO U 03 OMMOOK OTBETHII Ha BCE KOHTPOJIBHBIC BOIIPOCHL. 2 Oajta
TEPMOJMHA |HBIX paboT — BBHITIOJTHEHBI BCE 3a7aHUs JIa0OpaTOpHOI pabOTHI; CTYICHT OTBETHII
MHUKA Ha BCE KOHTPOJIBHBIC BOIIPOCHI ¢ 3aMECUaHUSIMU. | OaJT — BBITIOTHEHBI

BCe 3aJaHus T1abopaTopHON PabOThI C 3aMEYAHUAMU; CTYIEHT OTBETHII
Ha BCE KOHTPOJBHBIC BOMPOCHI C 3aMEYaHWAMH. ECIM CTylaeHT He
BBITIOJTHWJI FJIM BBIITOJHWJI HENPaBUIBHO 3adaHusl JabopaTtopHOU
paboTHI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMHU
WJIM HEe OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI — €T0 paboTa OamiaMu He
OIIEHHUBAETCSI.
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Pemenune
MpaKkTUyec
KHX 3aJa4

2 Gayia - CTYIEHT pelIi NpeajoKeHHYIO 3aaady; | 6ait - CTyAeHT
pelni MpEeAokKEHHYIO 3afjady C IOMOIIBI0 IpernojaBarens; Ecmu
CTYIEHT He€ pelna MpeIoKeHHYI0 3aJady ¢ HaBOASIIIUMU
BOIIPOCAaMHU TMpeToaBarelis — ero padora OanjamMu He OLIEHUBACTCS.

Cobeceno
BaHUE

1 6amm - CTYACHT OTBCTHUII Ha OOJBIIMHCTBO BOIIPOCOB (prHTaJ'IBHOFO

ornpoca " TMPOACMOHCTpHUPOBAl TMOHUMAHUC CYTH OCTaJIbHBIX
BOIIPOCOB. Ecmm CTYACHT HC OTBCTUJI Ha OOJIBIIMHCTBO BOIIPOCOB
(l)pOHTaHLHOI‘O orpoca — €ro pa60Ta OamnamMu He OLICHUBACTCA.

METO/]

TEPMOJAMHA
MMNYECKUX
ITOTEHLIMAJI

OB

3amura
nmaboaTop
HBIX paboT

3 Oania — BBIIIOJIHCHEI BCE 3agaHusd J1a60paTopH0171 pa6OTI>I, CTYACHT
YeTKO U 0e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC BOIIPOCHI. 2 bamna
— BBIIIOJJHCHBI BCC 3aJaHUsA na6opaT0pH0ﬁ pa6OTI>I; CTYACHT OTBCTUJI
Ha BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCYaHUAMU. 1 6ami — BEITOHEHEI
BCC 3agaHuA Ha60paT0pHOfI pa6OTBI C 3aMCUYAHUSAMU,; CTYACHT OTBCTHUII
Ha BCC KOHTPOJIBHBIC BOIPOCHI C 3aMCUAHHUAMMU. Ecnmu CTYACHT HC
BBITTIOJTHAJI WJIM BBIIIOJIHWJI HCHOPABUIIBHO 3aJaHUsA na60paT0pH0171
pa6OTLI; CTYACHT OTBCTUJI HAa KOHTPOJIbHBIC BONPOCHI C OIIHOKaMU
HJIN HC OTBCTUJI Ha KOHTPOJIbHBIC BOIIPOCHI — €I'0 pa60Ta Oamnamu He
OLICHUBACTC.

Pemenune
MpaKkTUyec
KHX 3aJa4

2 Gayia - CTYIEHT PelIi NpeaIoKeHHYIO 3aaady; 1 6ait - CTyAeHT
pelni MpeAokKEeHHYI0 3afady C IOMOIIBI0 IpenojaBarens; Ecmu
CTYIEHT He€ pelna MpeIoKeHHYI0 3aJady ¢ HaBOASIIIUMU
BOIPOCAaMU MpeToiaBarelis — ero padora OanjgamMu He OLIEHUBACTCS.

Cobeceno
BaHUE

1 6am - CTYACHT OTBCTHUII Ha OOJBIIMHCTBO BOIIPOCOB (prHTaJ'IBHOFO

ornpoca " TMPOACMOHCTpHUPOBAl TMOHUMAHUC CYTH OCTaJIbHBIX
BOIIPOCOB. Ecmm CTYACHT HC OTBCTUJI Ha OOJIBIIMHCTBO BOIIPOCOB
(l)pOHTaHLHOI‘O orpoca — €ro pa60Ta OamnamMu He OLICHUBACTCA.

CBOPICTBAU
JKUJIKOCTEN

3amura
nmaboaTop
HBIX paboT

3 Oania — BBIIIOJIHCHEI BCE 3agaHusd J1a60paTopH0171 pa6OTI>I, CTYACHT
YeTKO U 0e3 OIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC BOIIPOCHI. 2 bamna
— BBIIIOJJHCHBI BCC 3aJaHUsA na6opaT0pH0ﬁ pa6OTI>I; CTYACHT OTBCTUJI
Ha BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCYaHUAMU. 1 6ami — BEITOHEHEI
BCC 3agaHuA Ha60paT0pHOfI pa6OTBI C 3aMCUYAHUSAMU,; CTYACHT OTBCTHUII
Ha BCC KOHTPOJIBHBIC BOIPOCHI C 3aMCUAHHUAMMU. Ecnmu CTYACHT HC
BBITTIOJTHAJI WJIM BBIIIOJIHWJI HCHOPABUIIBHO 3aJaHUsA na60paT0pH0171
pa6OTLI; CTYACHT OTBCTUJI HAa KOHTPOJIbHBIC BONPOCHI C OIIHOKaMU
HJIN HC OTBCTUJI Ha KOHTPOJIbHBIC BOIIPOCHI — €I'0 pa60Ta Oamnamu He
OIICHUBACTCA.

Pemenue
MpaKkTUyec
KHX 3aJa4

2 Gayia - CTYIEHT pelIi NpeaoKeHHYIO 3aaady; 1 6ait - CTyAeHT
pelni MpeAokKEeHHYI0 3afady C IOMOIIBI0 IpernojaBarens; Ecmu
CTYIEHT He€ pelna MpeIoKeHHYI0 3aJady ¢ HaBOASIIIUMU
BOIIPOCAaMU TpeToiaBarelis — ero pabora OanjgamMu He OLIEHUBACTCS.

Cobeceno
BaHUE

1 6am - CTYACHT OTBCTHUII Ha OOJBIIMHCTBO BOIIPOCOB (prHTaJ'IBHOFO

ornpoca " TMIPOACMOHCTpHUPOBAl TMOHUMAHUC CYTH OCTaJIbHBIX
BOIIPOCOB. Ecmm CTYACHT HC OTBCTUJI Ha OOJIBIIMHCTBO BOIIPOCOB
(l)pOHTaHLHOI‘O orpoca — €ro pa60Ta OamnamMu He OLICHUBACTCA.

CBOMCTBA
TBEPJIbIX

TEJI

3amura
nmaboaTop
HBIX paboT

3 Oayia — BBIIOJIHCHEI BCE 3agaHusd J1a60paTopH0171 pa6OTI>I, CTYACHT
YeTKO U 0e3 OIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC BOIIPOCHI. 2 bamna
— BBIIIOJJHCHBI BCC 3aJaHUsA na6opaT0pH0ﬁ pa6OTI>I; CTYACHT OTBCTUJI
Ha BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCYaHUAMMU. 1 6ami — BEITOHEHEI
BCC 3agaHuA Ha60paT0pHOfI pa6OTBI C 3aMCUYAHUAMU,; CTYACHT OTBCTHUII
Ha BCC KOHTPOJIBHBIC BOIPOCHI C 3aMCUAHHUAMMU. Ecnmu CTYACHT HC
BBINTIOJTHAJI WJIX BBIIIOJIHWJI HCHOPABUIIBHO 3aJaHUSA na60paT0pH0171
pa6OTLI; CTYACHT OTBCTUJI HAa KOHTPOJIbHBIC BONPOCHI C OIIHOKaMU
HJIN HC OTBCTUJI Ha KOHTPOJIbHBIC BOIIPOCHI — €TI0 pa60Ta Oamnamu He
OLICHUBACTCs.
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Permenue 2 2 Oaia - CTyACHT PEIIWI MPEUIOKEHHYIO 3a1a4y; 1 0alll - CTyIeHT
MPaKTHYIEC pelIM TPEATIOKCHHYIO 3a7ady C TOMOIIBI0 TIperofasarens; Ecmu
KHX 33724 CTYIEHT HE pelmiI MPEeIOKCHHYI 3aJady ¢ HaBOASIIUMU
BONIPOCaMU TpernojaBareis — ero padbora OainamMu He OIICHUBAETCS.
Cobeceno 1 1 Gann - cTyneHT OTBETHI Ha OOIBIIMHCTBO BOIPOCOB ()POHTATIBHOTO
BaHUE
ormpoca MW TPONESMOHCTPHUPOBAN IMOHUMAaHHE CYTH OCTaJbHBIX
BompocoB. Ecin CTyaeHT He OTBEeTHJ Ha OOJNBLIIMHCTBO BOIPOCOB
($poHTaTIBHOTO OMpoca — ero padora OanaaMu He OLIEHUBAETCS.
KonTpoa 9 KoHTponbHBIH cpe3 TpeAcTaBisieT co00i TecT cocTosmmii u3 72
bHaA BONPOCOB. 9 0alIOB — CTY[AEHT MpaBWILHO OTBe4yaeT Ha 75-100%
padora(x BONIPOCOB B TecTe 6 0auioB — CTYAEHT MpPaBUIBHO OTBEYAeT Ha
OHTPOJIBH 50-74% Bompocos B TecTe 3 Oania — CTyACHT MPaBUILHO OTBEYAET Ha
blIii cpe3) 25-49% BonpocoB B Tecte. MeHee 25% MpaBUIBHBIX OTBETOB 0aJIOB
HE JjaeT

8. [TocemaeMocThb 10 10 6ammoB — cryment mocetun Bce 100% 3amsTuit 7-9 OamioB —
cTymeHT mocetun He MmeHee 80% 3aHsATH 4-6 0alIoOB — CTYIEHT
nocetunn He MeHee 50% 3aHaTuit 1-3 Gamma — CTyIeHT MOCETHI He
MeHee 25% 3ansaTuii Ecnu ctymeHT moceTwn MeHee 25% 3aHATHIH,
0asTbl He HAUNCIISIFOTC

9. IIpeMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:

- TIOCTOSIHHAsg aKTHBHOCTh BO BpeMS MPAaKTHYECKHX 3aHATHH — 5
0aJIIoB;

- yJacTHe B IPOEKTax — 5 OAIIIOB;

- yuactue B KoHpepeHusax — 10 6aios.

10. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
Owiera Ha OIEHKY «YIOBICTBOPUTEIBHO» 18-24 0amioB — CTyIeHT
pPacKpbpUI OCHOBHBIE BONPOCHI W 33JaHHAA OwWiieTa Ha OLEHKY
«xoportroy, 25-30 6aII0B — CTYIEHT PacKPbLI OCHOBHBIC BOIIPOCHI U
3a/laHus OnjIeTa Ha OLEHKY «OTIHYHOY.

11. |MunuBuIyallbHBIC 3aIaHUs, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo

C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIBHBIE CPE3bl
MOXKHO HaOpaTh
JIOTIONTHUTENIbHBIE OaNTbl Ha
JK3aMeHe
12. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:
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100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

3ammura J1a00J1aTOPHBIX padoT

Tema 1. TASOBAS JTUHAMUKA
1. YpaBHEHHE COCTOSHUS UIACATIBHOTO rasa.

2. Cocrostnue cuctemsl. [Ipouecc.
3. OcCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.



YpaBHEHHE KUHETUYECKOM TEOPUH T'a30B JJIsl JABJICHHUS.

CrenctBue U3 OCHOBHOTO YPAaBHEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHH.
Pacnipenenenue Monekyii raza B 10JI€ 3€MHOTO TSTOTEHUS.

Omnbithl [leppena.

© Nk

OKCIIEpUMEHTAJILHOE OIpENIETICHUE Ynciia ABOTajpo.

0. Pacnpenenenue MoseKys raza no CKOpoCTsM.

10. HaugeposiTHelimasi, cpeiHsst U CpeAHEKBaIpaTUuHast CKOPOCTH MOJIEKYJI.

11. OKcIepuMeHTalIbHAs TPOBEPKA 3aKOHA pacipeaeneHuss Makcsea.

12. UYucno coynapeHuit u amuHa cB0OOOJHOTO nMpodera MOJIeKYI.

13. DKCHepUMEHTAIBHOE OTPEACIICHUE JUTMHBI CPEHETO CBOOOIHOTO TTPOOETa MOJICKYI.

Tema 2. ABJIEHWSA ITEPEHOCA
Bsi3kocTh razos.
TennonpoBOAHOCTH ra30B.
Hecranuonapnast TeIIonpoOBOAHOCTbD.
YpaBHEHHE TETIONPOBOAHOCTH.

Huddysus razos.

AN

Tema 3. IOBEPXHOCTHBIE ABJIEHUA
TunoBble 3aJaHusi AJ5 J1a00paTOPHBIX padoT
1.  PacckaxuTe 0 SBICHHSIX [IEPEHOCA B ra3ax.
2. Kakoii ¢pusznueckuii CMbICT UMeeT KO OUIIMESHT BI3KOCTH?

3. B dewm 3akirouaeTcst METO/ HArPETOM HUTH JIJIs OTpeneeHus KO PUITMEHTa TEIIONPOBOIHOCTH
razoB?

4.  KaxoBbl OCHOBHBIE UICTOUHUKH ITOTPEIIHOCTEN B JaHHOM METOJE?

Tema 4. DEHOMEHOJIOTMTYECKAA TEPMOANHAMUKA

1. BayTpeHnHss s3HEprusi uAeaaIbHOro rasa.
2. TemnoeMKOCTh UeaIbHOTO rasa.
3. CooTHoIlIeHHEe MEXTy TEIJIOEMKOCTBIO T'a3a MPHU MOCTOSIHHOM 00beMe U TeTNIOEMKOCThIO ra3a

IIpr MMOCTOAHHOM OaBJICHWH.
OCHOBHBIE TEPMOJUHAMUYCCKUEC ITOHATHA.

S. IIepBoe Hauao0 TEPMOIAUHAMUKHU.
6. AnnabaTu4ecKue MpoIeCChl.
7. VYpasHenue Ilyaccona.
8. CxopocThb 3ByKa B ra3ax.
9. [Ipumenenue nepBoro Hayanaa TEPMOAMHAMUKH K U30IIPOLIECCAM.
10. [ToHATHE O MOTUTPONTUYECKOM MPOIIECCE.
I1. TemIoeMKoCTb TBEPABIX TEIL.
12. Kpyrossie nporieccsl.
13. Ourponus. [IpuBeeHHOE KOTUYECTBO TETUIOTHI.
14. [uxn Kapho.
Tema 5. METO TEPMOIMHAMUWYECKUX ITOTEHIINAJIOB
1. TepmonuHamuyeckue QpyHKIHH.
2. BTopoe Hayano TepMOAMHAMUKH.
3. OHTpoONuUs U BEPOATHOCTD.
4. Teopema Hepucra.
S. BHyTpeHHss 3HEeprus peajabHOro rasa.



6. VYpaBuenne Ban-nep-Baanbca.

Tema 6. CBOMCTBA XXUJKOCTEU
CkmKeHHe ra3os.
IToBepXHOCTHBIE CBOMCTBA KUIKOCTEM.
SIBneHns Ha TPAHULIE JKUIKOCTU C TBEPABIM TECIIOM.
®a3bl ¥ (pa3oBbIe PABHOBECHSL.

Nk -

Kannnn;{prle SIBJICHUS.

Tema 7. CBOMCTBA TBEPJIbIX TEJI
[InaBnenue u KpucTamIM3aLus.
Vpasuenue Knalinepona-Knazuyca.
Bnaxnocts Bo3ayxa.
Hcnapenue n KoHJaEHCAIUA.

AN

3aBHCHUMOCTH AABJICHUA HACBIIICHHOI'O Mapa OT KPUBU3HBI TIOBECPXHOCTHU KUAKOCTH.
Kontponbnas padora

Tema 3. [IOBEPXHOCTHBIE ABJIEHUA

Tumnosble 3a1aHNsI KOHTPOJBHOM Pad0OTHI
1. Ha kakoii BbicoTe h Hax ypoBHeM MOPSI IVIOTHOCTH BO31yXa YMeHbIIAeTCA?:

1) B nBa pasa; 2) B € pa3?
Temneparypa Bozayxa 0°C. Cuurarh, 4TO Temneparypa Bo3ayxa T, MoispHas Macca [l U YCKOPEHHE CUIIbI
TSHKECTH g HE 3aBHCAT OT h.

2. Kakyio Temneparypy HUMel0T 2 I a30Ta, 3aHIMalomero oobem 820 cm3 npu

IaBJIEHUH B 2 amMm?
3. HagyeptuTsh n3otepmsl 0,5 r Bogopoaa ans temmneparyp: 1) 0°C, 2) 100°C.

4. MosekyJjaa a3oTa, JeTsAmas co ckopoctsio 600 M/c, ynpyro yaapsiercsi 0 CTeHKY cOCyla M OTCKaKHBaeT OT Hee 0e3
notepu ckopoctT. HaiiTu MMIyJibe CHIIBI, MOJYy4eHHBII CTEHKOH cocyaa 3a BpeMs yniapa.

5. HaiiTu OTHOLIEHHeE CPeJHUX KBAJAPATHYHBIX CKOPOCTEH MOJIeKYJI reJIusl U a30Ta NPH OJMHAKOBLIX TeMIlepaTypax.

6. B 3akpbITOM cocyne HaxonuThes 14 r azora noa napaennem 105 H/m2 u npu temneparype B 27°C. Ilocsie HarpeBaHus
JAaBJIeHHE B cocyle MOBbICHIOCH B 5 pa3. HaiiTu: 1) 10 kakoii Temneparypsl ObL1 HAarpeT ra3, 2) Kakos o0bem cocyaa, 3)
KakKoe KOJIH4YeCTBO TerJia

COO0IIIeHO razy?

Tema 7. CBOMCTBA TBEPIbIX TEJI
Tunosble 3a1aHNsI KOHTPOJIbHOI PadoTHI
1. HaiiTn naBieHue Bo3ayxa:
1) Hax moBepXHOCTHIO 3eMiH Ha BbicoTe 10 KM;
2) B maxte Ha rryoune 10 km.

Ha nosepxnoctu 3emnu nasnenue 100 klla. Temneparypa Bo3zayxa 0°C. Cuurare, 4To MOJIIpHasl Macca u
TEeMIIEpaTypa BO3/1yXa HE 3aBUCAT OT BBICOTHI.
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2. HaiiTi miI0THOCTH BoopoAa npu Temnepatrype 15°C u naBiaenuu B 730 MM pT. CT.

3. B cocyne A emkocThi0 V1 = 3 1 HaxoauTcs ra3 noa Aasjenuem p’0 =2 am. B cocyne B emkocThi0 V2 = 4 1 HAXOAUTHCS
TOT ke ra3 moj aaBiaeHueMm p”’0 = 1 am. Temneparypa B oGoux cocyaax oaunakona. Ilox kakum aasjieHueM Oyner
HAXOAUTHCSI a3, eCJIN COeMHUTH cocylbl A U B TpyoKoii?

4. OnpeneanTh CPEIHIOK0 JJINHY CBOOOJHOr0 mpodera MoJieKyJ yIIeKnucaoro ra3a npu temmneparype 100°C u naBienuu
0,1 MM pr. cT. [InamMeTp MOJIeKYJIbI YIVIEKHCJIO0I0 ra3a NPUHATH paBHbIM 3,2 X-10-8 cm.

5. Haiitu uncio mosaekya Boaopoaa B 1 cm3, eciin naBjieHue paBHo 200 MM pPT. €T., a cpeHsAS KBAJAPaTUYHAA CKOPOCTh
€ro MoJIeKyJI IPH JAaHHBIX yCJI0BUSIX paBHa 2400 m/c.

6. B 3akpbiTOoM cocyre o0bemom 10 s HaxonuThest Bo3ayx npu aasieHuun 105 H/m2. Kakoe koau4yecTBO Temja Haao
COOOIIUTH BO3MAYXY, UYTOOBI MOBBICHTH IaBJIeHHE B cocyle B 5 pa3?

Peienue NPaKTHYCCKHUX 3a1a4

Tema 1. TA3BOBASI AIUHAMUKA
TumnoBsble 3a7a4u AJ151 pelIeHUs] HA MPAKTHYECKUX 3aHATHSIX
1. MornekynsipHas pu3HuKa MpeacTaBiasieT co0oi pasnen GU3NKH, N3yUaromuii:
l.  MONeKymsipHOE CTPOECHHUE TBEPABIX TEII;

2. CTpOEHHUE M CBOMCTBA BEIIECTBA UCXOJS U3 TaK HA3bIBAEMBIX MOJIEKYJIIPHO-KMHETUYECKUX
IIPEICTABIICHU;

3. mporeccsl IpeBpaLIeHUs SHEPTUN;

2. Mosekyibl BCSKOTO BEIIECTBA HAXOAATCS B!
l.  cTporo ynopsjo4eHHOM JBHKEHUU;
2.  0ecrnopsI0YHOM, XaOTUIECKOM, TBUKCHHH.

Tema 2. ABJIEHW IIEPEHOCA
Tunosble 3a7a4M 1S pelIeHUs HA MPAKTHYECKHUX 3aHATHAX

1. WVHTEHCUBHOCTH IBUKEHHSI MOJICKYIT 3aBUCHT OT:
1. arperaTHOro COCTOSIHUS BEIIECTBA;

2. KOHIICHTpAL1H;

3. JTaBJICHUS;

4. TEMIIEPaTyphl BELIECTBA;

5. CpemHel JTMHBI CBOOOTHOTO Mpobera.
2. dusnueckue BeTUINHBI, KOTOPBIMU ONIEPUPYET MOJIEKYJIsIpHas (PU3UKaA, XapaKTePU3YIOTCs
JBHKEHUEM

1. OTJIEJIbHO B3SITOW MOJIEKYJIbI;

2. COBOKYITHOCTHU OOJIBIIOTO YHCIIa MOJICKYT,

3. HE 3aBUCAT OT KOJIMUYECTBA MOJIEKYJI.

Tema 3. [IOBEPXHOCTHBIE ABJIEHU A
TunoBble 3aa4M 1JIs1 pellleHUs] HA MPAKTHYECKUX 3aHATUIX
1. JInst paBHOBECHBIX MIPOLIECCOB XapaKTEPHO:
1.  oOparuMocCTh;
2. HEOOpaTUMOCTh;
3. CTalMOHAPHOCThH COCTOSHUS.
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2. Jiist 110601 (DYHKITMH COCTOSIHUS €€ H3MEHEHHE TIPH MEePEXO0E U3 OHOTO COCTOSHUS B JPYTOE:
l.  3aBUCHT OT yTH NEPEXOA;

2. HE 3aBUCHUT OT IIyTH NEPEX0/a;

3. OmgHO3HAYHO OMpeNeAeTCs TPACKTOPUEH nepexoa.

Tema 4. DEHOMEHOJIOTMTYECKA A TEPMOIMHAMUKA
Tunosble 321241 1JI51 PelIEHUS] HA TPAKTHYECKUX 3aHATHAX
1. [TepBoe Hauasi0 TEPMOIMHAMUKU MOKHO 3alucarh B BUJIE:
1. dU=dQ+dA
2. dQ=dU-dA
3. dU=dQ-dA

2. [Tporeccel, MpoTeKaromue B TEPMOIUHAMUYIECKOI CUCTEMEe IPAKTUUeCKH 0e3 TeriooOMeHa ¢
OKpY>KaloLlEel Cpeor Ha3bIBAOTCS:

l. u30TEepMHUUECKUMU;
2.  W30XOpHBIMU;
3.  u300apHBIMY;

Tema 5. METOJ, TEPMOJUHAMMWYECKHUX ITIOTEHIMAJIOB
TunoBble 321241 1JI51 pelIeHUs] HA MPAKTHYECKUX 3aHATHAX
1. [Tpu aguabaTHOM pacIIMPeHUH UCATBHOTO ra3a ero TeMIeparypa:
1. TTOHIKACTCS,;
2.  TOBBIIIACTCS;
3.  ocTaercs HEM3MEHHOM.

2. OO6miee ynco CTEeTEeHe CBOOOIBI IBYXaTOMHOM MOJIEKYJIbI PABHO:
3 (Bce mocTynareybHbIe);

4 (3 mocTymareapHBIX, | BpamarenpHas);

5 (3 mocTynaTeNnbHbIX U 2 BpalllaTeNbHbIX );

6 (3 mocTymnaTenbHBIX U 3 BpallaTeIbHBIX);

A

6 (3 mocTymaTenbHbBIX U 2 BpallaTelbHbIX, | KonebarenpHas).

Tema 6. CBOMCTBA XXUJIKOCTEN
TI/IHOBbIe 3adavuu aJid peme}mn Ha HpaKTI(I‘IECKI/IX 3aHATUAX

1. CooTHollIeHNE TETNIOEMKOCTEHN, ONPEAEISIEMBIX IPU IIOCTOSIHHOM JIaBJIEHUM U IIPU TOCTOSHHOM
00beMe UMEeT CIICAYIONUIN BUI:

I. Cp=Cy;

2. Cp<Cyv;

3. Cp>Cw.
2. B pacnpenenennn Makcseia MOJIEKYIT 110 CKOPOCTSIM HaWBEPOSTHENIIAs, CPEIHSA U

CpCAHCKBAaApaTUIHAA CKOPOCTH 110 3HAYCHUAM BCIIMYUH PACIIOJJIOKCHBI CJICAYIOIIUM 06pa30M:
1.  HauBeposTHeWIIas, CpEeAHsIs, CPEIHEKBaIpaTUYHasl;
2. cpenHsid, HAUBEPOSTHEUIAs], CPETHEKBAIpAaTUYHAS;
3.  HauBepOsTHEWIas, CpEAHEKBaApaTUUHAs, CPEIHSS.

Tema 7. CBOMCTBA TBEPJIbIX TEJI
Tumnossble 3aga4u 1715 pelIeHUs] HA IPAKTHYECKHUX 3aAHATHSIX
1. Ecnu nporiecc HarpeBaHUs UM OXJIaXIEHUS ra3a (UiH Jr00ro Tesa) CoBepIIaeTcs pu
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P = const, mo COOﬁL{{eHHOe eMy, Uil OMHANOE Yy HecO Menjlo OKaA3bl6Aemcs paA6HbIM USMEHEHUIO 6C/IUYUHbL 1= U+PV, Komopasi
nonyduna Haseanue.

.  »HTpomnuu;

2 SHTAJILIINY;

3. cBOOOIHO¥ PHEPTHUU;

4 TEPMOJAMHAMUYECKUN TTOTECHITHAI.

2. B uzonupoBaHHO cricTeMe BO3MOXKHBI TOIBKO TaKUE MPOLECCHI, TPU KOTOPBIX SHTPOIIHSL:
1.  Bo3pacraer;

2.  yObIBaer;

3. ocraercs HEM3MEHHOU BEIUYHHOM.
3. Touxkoii pochl Ha3bIBAETCS TEMIIEPATYPA, PU KOTOPOM Maphl:

1. HC HACBIIABIIMC paHCC BO3AYX, CTAHOBATCA HACBIILICHHLIMU

2.  HACHIIIABIIWE PaHEE BO3AYX, MEPECTAIOT OBITh HACHIIIICHHBIMH.

CobecenoBanue

Tema 1. TASOBAS JTUHAMUKA
Tunosble 3a1aHus A5 codece0BaHUSA
VYpaBHEHHE COCTOSIHUS UAECATBHOIO ra3a.
Cocrosinue cucremsl. [Iponecc.
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPHH.
YpaBHEHHE KUHETUYECKOM TEOPUH T'a30B JJIsl JABJICHHUS.
CriencTBre U3 OCHOBHOTO YPABHEHUS MOJIEKYIISIPHO-KMHETUUECKON TEOPHH.
Pacnpenenenue momnekys ra3a B 1oJjie 3eMHOTO TATOTEHHUSI.
Omnbithl [leppena.
OKCIIEpUMEHTAJILHOE OIpENIETICHUE Ynciia ABOTajpo.
Pacnipenenennie Mosexys ra3a no CKOpOoCTsIM.

= 0 0N ok wD =

0. HauBeposiTHelmast, cpeHsAs U CpeAHEKBAAPATUUHAs CKOPOCTH MOJIEKYJI.

Tema 2. ABJIEHU S ITEPEHOCA
Tunosble 3aJaHus AJI15 co0eceT0BaAHNUA
Bs3kocTs ra3os.
TennonpoBOAHOCTH ra30B.
Hecranuonapnast TeIIonpoBOAHOCTbD.
YpaBHEHHE TETIONPOBOAHOCTH.

Huddysus razos.

A

Tema 3. [IOBEPXHOCTHBIE SABJIEHU S
Tunosble 3agaHus 1JId cod0ece0BaAHUA

1. [ToBepXHOCTHBIE CBOMCTBA KUAKOCTEN.

2 SIBjIeHMS HA TPAHULIE KUJKOCTH C TBEPABIM TEIIOM.
3. ®a3bl ¥ (pa3oBbIe PABHOBECHSL.

4 Kanunnsipasie siBieHus.

Tema 4. DEHOMEHOJIOITMTYECKAA TEPMO/JINMHAMUKA
TunoBkle 3a7aHNA IJIA CO0eceTOBAHUS
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[IpenmeT MONEKyISIPHO-KHHETHIECKOW TEOPUH B TEPMOANHAMHUKH.
YpaBHeHHE COCTOSTHUS HJI€AIbHOTO rasa.

Cocrosiaue cuctemsl. [Ipomecc.

o=

OCHOBHBI€ ITOJIOKECHUS MOHeKyHHpHO-KHHeTH‘IeCKOﬁ TCOPUU.

Tema 5. METOA TEPMOJUHAMUNWYECKHNX ITOTEHIITMAJIOB
Tunosble 3a1aHuA 1J151 co0ece10BaHUS
TepmonuHamuyeckue QyHKIHH.
Bropoe Hayano TepMOgUHAMUKH.
OHTpONUS U BEPOSTHOCTD.
Teopema Hepucra.
BHyTpeHHss 5HEPrus peaJbHOTIO rasa.
VYpasHenue Ban-nep-Baanbca.

A o e

Tema 6. CBOMCTBA XUJIKOCTEN
Tunosble 3agaHus 1JId cod0ece0BaAHUA

1. [IpeameT MoneKyIApHO-KHHETUYECKON TEOPUU U TEPMOJAMHAMHUKH.
2 YpaBHeHHE COCTOSTHUS UJI€ATbHOTO rasa.

3. Cocrostaue cuctemsl. [Ipomecc.

4 OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKOW TEOPHUH.

Tema 7. CBOMCTBA TBEPJIBIX TEJI
TunoBkle 3a7aHuA IJIA CO0eceTOBAHUS

1. [Ipeamer MONEKYISIPHO-KUHETUIESCKOW TCOPUU M TEPMOJAUHAMUKH.
2 YpaBHEeHHE COCTOSIHUS UACATBHOTO ra3a.

3. Cocrosnue cuctemsl. [Ipouecc.

4 OCHOBHBIE MOJIOKEHHUST MOJICKYJISIPHO-KUHETHYECKOH TEOPHH.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTNHE IPOBOAUTCS B OopME IK3aMeHa

Tunossie Bonpocekl 3k3amena (OIIK-3)
Tumnosbie BONMPOCHI 3K3aMeHA
[IpenmeT MOJIEKYISIPHO-KUHETUYECKOM TEOPUU U TEPMOIUHAMHUKHU.
VYpaBHEeHHE COCTOSHUS UACATBHOTO rasa.
Cocrosinue cucremsl. [Iponecc.
OcHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

AN

YpaBHEHNE KUHETUUECKOW TEOPUH Ta30B Ui JaBieHUA. (BbIBog OCHOBHOTO ypaBHEHUs
MOJIEKYJISIPHO-KUHETUYECKON TEOPUN).

6. CrnexncrBre U3 OCHOBHOTO YPaBHEHHS MOJIEKYJISIPHO-KMHETUYECKONW TEOPUH.
7.  PacnpeneneHue MOJIEKYJ Ta3a B MOJI€ 36MHOTO TATOTCHUSI.

8.  Pacnpenenenne bonbumana.

9.  OmnsiTel [leppena. DxcriepuMeHTaIbHOE ONPEAEICHNE Ynciia ABOTaipo.

10. Pacnpenenenue Moseky:n raza no ckopoctsim (Pacnpenenenne Maxkcsesa).
11. HauBeposatHeimas, CpeaHsst U CpeIHEKBAAPATUYHASI CKOPOCTH MOJIEKYJ.

12. DkcnepruMeHTaabHas MPOBEPKA 3aKOHA pacipeaeneHus Makcepesia.

13. Yucno coymapeHuid u JyIMHA CBOOOTHOTO TIPOOeTa MOJICKYI.

14. DkcniepuMeHTaNbHOE OTpeesIeHUE JUIMHBI CPEAHET0 CBOOOIHOTO pobera MoIeKydl.
15. Bs3kocTh ra3os.

16. TemionpoBOJHOCTH ra3oB.
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17. HecraunonapHas TEIUIONPOBOIHOCTD.
18. YpaBHEHHE TEIIONPOBOAHOCTH.

19. Muddysus razos.

20. BHyTpeHHsIs SHEprus UACaIbHOIO rasa.
21. TemnoeMKOCTh UAEATBHOTO rasa.

22. CoOTHOLIEHHE MEXKIY TEIIOEMKOCThIO ra3a MPH MOCTOSHHOM 00beMe U TEIJIOEMKOCTBIO Ta3a Mpu
MOCTOSTHHOM JaBJICHUU.

23. OCHOBHBIE TEPMOIMHAMUYECKHUE MOHSITHUA.

24. IlepBoe Ha4aJI0 TEPMOAMHAMUKH.

25. Anmabarnueckue mporecchl. YpaBHenue [lyaccona.
26. CxopocCTb 3ByKa B ra3ax.

27. llpumeHeHHe NepBOTro Hayaia TEPMOJUHAMUKH K U30MPOLIECCAM.
28. IloHsiTHE O MOMUTPONMUYECKOM MPOLECCE.

29. TenmoeMKOCTh TBEPABIX TEIL.

30. KpyroBsie mpo1ecchl.

31. DOutponus. [IpuBeneHHOE KOJIMYECTBO TEMIIOTHI.

32. Hukn Kapno.

33. Tepmomunamuueckue GyHKITUU.

34. Btopoe Hauano TepMOJMHAMUKH.

35. DHTponus U BEPOATHOCTD.

36. Teopema HepHcra.

37. BHyTpeHHAs 3HEPTHs peajbHOro rasa.

38. VpaBuenue Ban-nep-Baanbca.

39. OrpuiarenbHbIe TEMIIEPATYPHI.

40. CxuxeHue ra3os.

41. UccnenoBanue ypaBHeHus Ban-nep-Baanbca.

42. IIoBepXHOCTHBIE CBOMCTBA KUAKOCTEN.

43. OmnpenenieHNE KPUTHUECKUX MAPAMETPOB BEILIECTBA.
44. SIBneHus Ha TPAHULIE JKUIKOCTU C TBEPABIM TEIIOM.

45. da3bl u Ga3oBbIC PABHOBECHSI.

46. KanwuisipHble sIBICHUS.

47. VicnapeHue U KOHJECHCAIUA.

48. JlaBieHue 1oJ U30THYTON MOBEPXHOCTBIO XKHUAKOCTH.
49. 3aBUCHMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa OT KPUBU3HBI MOBEPXHOCTH KUAKOCTH.
50. IlnaBieHue U KpUCTAILITU3ALIMSL.

51. Tpoiinas Touka. JluarpamMmma COCTOSIHUA.

52. Vpasuenue Knaneiipona-Knasuyca.

53. BrnaxHocTh BO3myXxa.

54. Knaccugukarust TBEpIBIX TN MO XapaKTepy CHII CBSI3H.
55. JledekTsl B KpucTaiax.

56. Nnpexcel Munepa.

57. Kpucranimdeckue penieTk.

58. Cuibl, JEHCTBYIOLIUE MEKY YAaCTUIIAMU B TBEP/IbIX TEJIaX.

TunoBble 3axanus Ajs 3xk3amena (OIIK-3)
Tunosble 3a1aHus JJI51 IK3aMeHa
1 Kakoii 06wem 3anumarot 10 r kucinopoga npu  naeieHun 750 M pT. cT. u Temmeparype 20 0C?

2 Haiitu yncio monekys Bogopoaa B 1 cm3, ecinu gaBnenue paio 200 MM pT. CT., a cpeaHss
KBa/IpaTUYHAS] CKOPOCTH €r0 MOJIEKYJI TP TaHHBIX YCIOBUAX paBHa 2400 m/c.
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3 B cocyne naxonurcs cmech 10 r yrmekucioro raza  u 15 r azora. Haiitu ninoTHOCTh 3TOM cMecu npu
temneparype 27 0C  u gaBnenuu 1,5 * 105 u/m2.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Onenka Komnerenmuu
JOCTIKEHHS Pe3yabTara)
COTIIMYHO OIIK-3
(85 - 100 6ammoB)
«XOPOIIO» OIIK-3

(70 - 84 6amnoB)

«ynoBieTBoputTeasHO» |OIIK-3
(50 - 69 6amnoB)

«HeynoBieTrsopureiasHo» |OIK-3
(menee 50 6amioB)

5. MeTonnueckue ykazaHusi AJisl 00y4al0IUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMHA CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueil mporpammbl nuctuiumebl (PIT[]), xotopas ompezaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TeOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUIESCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro ¢ Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO Ka)KIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WK B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6BITB OIMOPHBIM (coz[epxcaTb JIUIIIb OCHOBHBIC KIIFOYEBLIC HOBI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy 1Mo MOAroTOBKE K OT/ICJIbHBIM 3aJaHUSM TEKYIIEr0 KOHTPOJIS
CobeceoBanne npeamnoJaraeT OpraHu3anuio 0eceibl NMpenojaBaTessi €O CTyleHTAaMH MO BONPoOcam
NMPAKTHYECKOr0 3aHATHS € LeJIbI0 §osiee 00CTOATETbHOIO BhISIBJIEHUSI MX 3HAHUI 10 OnpeeIeHHOMY
pasneiy, TeMe, Ipod;aemMe U T.N. Bce WwieHbl rpynmbl MOTYT Y4acTBOBAaTh B 00CY KAeHUHU, 100aBJIATH
uH(opMaNMIo, TUCKYTHPOBATD, 321aBaTh BONPOCHI H T.1.

YcTHBIN ONpoc MOKeT NPUMEHATHCH B Pa3iMYHbIX (GopMax: (PpPOHTANbLHBIA, WHAUBHAYAJIbLHBIM,
KOMOMHUPOBaHHbI. OCHOBHBIE Ka4eCTBA YCTHOTO OTBETA MO/JIe/KAIIEero OLeHKe:

- IPaBUIILHOCTH OTBETA IO COACPKAHUIO;

- TIOJTHOTA M TITyOMHA OTBETA;

- CO3HATEJIILHOCTh OTBETA;

- JIOTHKA U3JIOKEHHS MaTepuaa,

- PallMOHAIBLHOCTH MCIIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTH M 3((PEKTUBHOCTh MCHONB30BAHUS HANNIAAHBIX MMOCOOMH M TEXHUYECKHX CPEICTB IPHU
OTBETE;

- UCTIONIb30BaHKE JOTIOHUTEIBHOTO MaTepHaa;

- PallMOHATILHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIpPOC MOXET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUe,
COOTBETCTBHE 3aSIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCBHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPATyphl), MPaKTHYECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTbH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TNTyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COzIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHuss cpeactB WKT, cmocoObl W  yClIOBHS JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
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- 544 c. - Tekcr : snekrponsbii // DBC «YHuBepcuterckas Oubnmoreka onmiaiie» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=275624

2. T. 1: Mexanuka ; Monekynsapnas ¢usuka, 2018. - 432 c.

3. Teponumyc H. A., CrapuxkoB E. N. Mexanuka. MomnekynspHas ¢u3nka W TEPMOIWHAMHKA.
DNEKTPUYECTBO U MarHeTu3M : yuel. mocodue. - HoBocubupck: [M3a-so CI'YIICa], 2014. - 171 c.

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. T'uuz0ypr B. JI., Jlesun JI. M., Pabunosuu M. C., CuByxun JI. B. COopHuK 3ama4 1o oOiemMy Kypcy
¢busuku. - 5-e¢ u3md., crepeorun.. - Mocksa: @uszmariut, 2006. - 184 c. - Tekcr : anexkrponnsiit // 3bBC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=75704

2. Bonbkenmreitn B.C. CoopHuK 3a1a4 o odmeMy Kypcy ¢husuku : y4ded. mocoodue. - 12-e usm., ucnp.. -
M.: Hayka, 1990. - 397 c.

6.3 MeTtoandeckue pa3padOTKH:

1. Anekcannposa H. B., Ubarymnmun P. V., Jlanmarora JI. B., Ky3emuuesa B. A. Mexanuka v MoJeKyJsipHast
¢dusuka : Mmetogudeckne ykazanus. - Mocksa: Ansranp : MIABT, 2014. - 108 c. - TekcT : 271eKTpOHHBIN //
2ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=430253

6.4 VHble NCTOUHMKMU:
1. OtkpeiThIe Neknuu yueHsix MI'Y. @usuka - https://teach-in.ru/course?category=physics
2. http://www.biblioclub.ru - http://www.biblioclub.ru

3. Koncymprant cryaeHTta. ['ymMaHuTapHble HayKd:  OJIGKTPOHHO-OMONIMOTEYHass  cuUcCTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanmoHanbHAst Oubanoreka - http://www.nlr.ru/
5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogeccuoHaIbHbIe 6a3bl JAHHBIX M MH(POPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
JlJ1st IpOBEICHHS 3aHATHH 1O JUCIUTUTMHE HEOOXOIMMO CIIEIYOIIee MaTepHAIbHO-TEXHUUECKOE
obecriedeHre: yueOHbIC ayIUTOPHH LTSI IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIHMA, TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOH aTTeCTallNH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOTHI.
VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
Jlnist mpoBeeH sl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).
DnekmpoHnas ungopmayuoHHo-0opazoeamenvHas cpeod

http://moodle.tsutmb.ru/
B3aumoneiicTBue mnpemnopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.

JluneH3noHHOE POrpaMMHOE 00ECIICUCHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI - Russian
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7-Zip 9.20
Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/

3. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V.

http://biblio.tsutmb.ru/elektronnyij-katalog

4. Poccuiickas rocynapctBenHas Oubnanoreka. — URL: https://www.rsl.ru

5. Poccuiickas HarmoHanbpHas 6nbamoreka. — URL: http://nlr.ru

6. [Ipe3unenrckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
7. Dnexkrponnas o6udmuorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTPOHHAs HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa

https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

URL:

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.

26



