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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH mpuMeHsATh 0a30BbIe 3HAHUS B 00J1aCTH (DU3UKO-MAaTEMaTHISCKHUX U (M) €CTECTBEHHBIX
HayK B cepe cBoel mpodeccnoHanbHOU NeATeTbHOCTH

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- Hay4HO-UCCJIEI0BATEIIbCKUI

- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
OIIK-1 Crocoben [Ipumenser 0a3oBbIC TEOPETHICCKHUE 3HAHUS
MIPUMEHSATH 0a30BbIe 3HAHUS |(DyHIAMCHTATBHBIX pasmenoB obmmeit (du3uKH
B o0yacTu (MonekymspHas (hmsuka) TUTS peTIeHIS

(U3NKO-MaTEeMaTHICCKIX
(WH) ecTeCTBEHHBIX HAyK B
chepe cBoeit
npodhecCHoHaIbHOM
JeSITEITBHOCTH

npohecCHOHABHBIX 3a1ad

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobeH npuMeHsATh 0a30BbIE 3HAHUS B 00JaCTH (PU3MKO-MAaTEMaTHYECKUX U
(unHM) eCTECTBEHHBIX HayK B cepe cBoel MpoQecCHOHATBbHON AeATEIbHOCTH

Ne HaumenoBanue ®dopma oOyyeHus
/I HUCIUTLINH
onI;)e;[Lénmom;Ix Ounas
MEXTUCITUTUTMHAPHBIS (cemecTp)
CBA3H 1 {2314 ]|5]|6
1 |Maremaruueckas +
¢uznka
2 |Mexanmka +
3|O3HaKoMHUTENIbHAS +
MPaKTHKA
4|0OnTHka +
5|OCHOBBI BEKTOPHOTO U +
TEH30PHOTO aHAJIH3a




6| TeopeTuueckas +
MeXaHUKa

7| Teopus +
aBTOMAaTUYECKOTO
YIpaBIeHUS

8| Teopus MmexaHU3MOB H +
MaIlH

9| TepmonnHaMuka u +
CTaTUCTHYECKAs
¢uznka

10 (®n3uka aTOMHOTO +
S7Ipa, SIEMEHTAPHBIX
YACTHIL U
(hyHIaMEHTAITBHBIX
B3aMMOJICHCTBUI

11 (®u3uka aToMOB U +
aTOMHBIX SIBJIEHUN

12 | 3nexTpudecTBO 1 +
MarHeTu3M

13 | 9nexkTpoarHaMuKa +

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

HNucrunmHa «MonekynspHas (u3uka» OTHOCHTCS K oOs3arenbHON vacTu ydeOHoro miaHa OIl mo
HamnpayieHU10 moArotoBku 03.03.02 - dusuka.

HucrtunmHa «MosnekymsipHast pu3nkay u3ydaeTcsi B 2 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIUHEL: 4 3.¢€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 288
KonrakTHast pabora 192
Jlexuuu (Jlexuum) 64
[Tpakruueckue (Ilpakt. pad.) 128
CamocrostensHas padota (CP) 24
OK3amMeH 72

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
2 ceMecTp
1 T'A30BAS 3amura
JMHAMUKA 71a007IaTOPHBIX
4138 |2 pabort; Pemenue
MPAKTHYECKUX
3amag;
CobecenoBanue




2 SIBJIEHU A 3amura
ITEPEHOCA 71a00IaTOPHBIX
pabort; Pemenue
NPaKTUYECKHX
3a1ay;
CobecenoBanue

3 ITOBEPXHOCTHBI 3amuTa
E ABJIEHUA 71a00aTOPHBIX
pabort; Pemenue
MPAKTHYECKUX
3ajau;
CobecenoBaHue;
KonTtponbHas
pabora

4 OEHOMEHOJIOT" 3amuTa
NYECKAA 71a00aTOPHBIX
TEPMOJIMHAMU pabort; Pemenue
KA MPAKTUYECKUX
3ajau;
ColecenoBanue

5 METO/1 3amuTa
TEPMOJAMHAMMU 71a00IaTOPHBIX
YUECKUX pabot; Pemenue
I[TOTEHILIMAJIOB IIPaKTUYECKUX
3a1ay;
CobecenoBanue

6 CBOWCTBA 3ammTa
KUJIKOCTEN 11aBOTATOPHBIX
pabort; Pemenue
HpaKTI/I‘IeCKI/IX
3a7a4;
Co0OecenoBanue

7 |CBOUCTBA 3awmmra
TBEPbIX TEJI 71a007IaTOPHBIX
pabort; Pemenue
NPaKTUYECKHX
3ajay;
CobecenoBaHnue;
KontponpHas
pabora

Tema 1. TASOBAS IMHAMMKA (OIIK-1)
Jlexkuns.

OCHOBBI Ta30BOM AMHAMUKHU. TepMOJMHAMUYECKHUE TTapaMETPhl IBHKYILETOCA ra3a. YpaBHeHue bepHymiu
JUIg ra3oBoro noroka. M3orepmuyeckass u agunabaTuyeckasi CKUMaeMOCTb KUAKOCTEH U ra3oB, €€ CBS3b C
MoJyseM ynpyroctd. CBsi3b H30TEpPMHUUECKOTO U aauadaTHueckoro Monyieit ympyroctu. CKOpocTh
pacnpoCTpaHEeHUs YIPYTUX BOSMYIICHUN B ®UAKOCTIX U Ta3ax. YaapHble BOIHBL. CKOpOCTh
pacnpoCcTpaHEeHUs yAapHOU BOJIHBI U CKOPOCThH PACIPOCTPAHEHHs] Ta30BOTO IOTOKA.

IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.



@poHTaNBHBIN ONpPOC MO cieayrmuM BorpocaM: OCHOBBI Ta30BOM AMHAMUKH. TepMOIMHAMHYECKHE
napaMeTpbl JIBHXKYLIETOCSA Trasa. YpaBHeHue bepHymm [ ra3oBoro Inoroka. HMsorepmuueckas u
anuabaTuyeckas CXKUMAaeMOCTh KHJIKOCTEH W Tra3oB, €€ CBiI3b ¢ MoayiaeMm ynpyroctu.  Casi3b
M30TEPMUYECKOTO M  aauadaTudeckoro Mmoayaei ympyroctu. CKOpOCTh paclpOCTpPaHEHUs YHpPyTux
BO3MYILEHUH B JKUIKOCTAX M ra3ax. YaapHble BOJHbI. CKOpPOCTb pacnpOCTpaHEHMs yAapHOM BOJIHBI U
CKOpPOCTb PacIpOCTPaHEHMs] ra30BOr0 IOTOKA. PenieHue 3a1ad 1o nponaeHHOMY MaTepually.
JlaGopaTopHoe 3aHsiTHE.

JlaGoparopusie paboTsl «OnpenencHue Ko3(UIEHTa BI3KOCTH BO3AyXa KAWUIIPHBIM METOIOM» U
«OrnpeneneHre MOJIEKYJISIPHON Macchl ¥ MJIOTHOCTH ra3a METOJIOM OTKaYKH»

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
B kadecTBe 3a1aHus npeaaraeTcsi H3yu4eHUue COOTBETCTBYIOIIMX BOMPOCOB C UCIIOIB30BAaHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIOTIOIIHUTENBHOM JINTEPATYPHI, a TAKKE CAMOCTOATEIHHOE PEIICHUE
3aj1a4 (M3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

Tema 2. ABJIEHUS ITIEPEHOCA (OIIK-1)

Jlekumus.
TermmonpoBoAHOCTh. DKCIIEpUMEHTAIbHBIN 3ak0H Dypre 11 TeronpoBoaHocTH. KoaddunueHnt
terionpoBoaHocT. Juddepennnansnoe ypaBHeHHE TEIUIONPOBOJHOCTH U €ro (U3MYECKHUM CMBICIL.
Koaddunment temmepaTyponpoBOIHOCTA Cpenbl. SBIeHus nepeHoca B razax. J[mmHa cBOOOAHOTO
npobera Mojekyn raza. CpeaHee Yncio CTOIKHOBEHUI MOJIEKYJ B €IMHUILY BpEMEHH. 3aBUCUMOCTD JITTHHbI
CBOOOIHOTO Mpodera MOJIEKYIT OT IaBJICHUs U TeMIiepaTypsl. D deKTHBHOE ceueHne. BHyTpeHHee TpeHue B
razax. O6ocHoBanue 3akoHa HproToHa 115t Bsizkoro TpeHus. Koadduiment Ba3kocTu razos. M3mepenue
k03¢ UIMEeHTa BI3KOCTH. TertonpoBOIHOCTh ra3oB. TeopeTudyeckoe 000CHOBaHUE 3akoHA Dyphe.
Boruncnenue kordduiueHTa TermaonpoBOAHOCTH Ta30B. 3aBUCUMOCTh TEIUIONPOBOJHOCTH ra3a OT
temmnepatypbl. Cocyn ptoapa. Auddysus u camoauddysus B razax. O6ocHoBaHue 3akoHa DuKa.
Koaddumment nuddysun. 3aBucumocts kodddunrerTa nuddy3uu OT AaBICHHUS U TEMIEPATyPHI.
Dddy3us pazpexxkenroro raza. Mzorepmudeckas 3¢ y3ust 1 ee OnbITHOE HAOIIOIEHNE.

IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.

@pOoHTAJIBHBII ONPOC MO CIAEAYIOUIMM BonpocaM: TermionpoBOAHOCTh. DKCIIEpUMEHTANIBHBIN 3aKkoH Dypbe
JUIsL  TETUIONPOBOJHOCTH. Koadpdumment termonpoBomuoct. JuddepeHunanbHoe ypaBHEHUE
TEIUIONPOBOIHOCTH U ero (usuyeckuit cmbici. Koadduiment TtemnepaTyponpoBOIHOCTH —CPEIBbL.
SIBnenus mepeHoca B razax. [lnmna cBoGomHOro mpobera monekyn rasza. CpeaHee 4HMCIO CTOJIKHOBEHHN
MOJIEKYJI B €IMHHIy BpEeMEHH. 3aBHCUMOCTb JJIMHBI CBOOOAHOTO MpoOera MOJEKYl OT MAaBICHUA U
TeMreparypsl. DpdekTuBHOE ceueHue. BHyTpenHee Tpenue B razax. O0ocHoBaHMe 3akoHa HploTOHA ISt
Bsi3koro TpeHus. Koag¢umuent Bsa3zkoctu razoB. M3Mepenne kodpuureHTa BI3KoCTH. TeronpoBoaHOCTb
razoB. Teopernueckoe obocHoBaHWe 3akoHa Dypne. Brruncrnenue koddduimeHTa TEMIONPOBOIHOCTH
ra3oB. 3aBHCHMOCTb TEIUIONPOBOIHOCTH Ta3a oT Temmeparypsl. Cocyn /[ptoapa. Huddysus u
camonudpdys3uss B razax. OOocHoBanue 3akoHa Puka. Koapduuument nudpdy3un.  3aBUCHMOCTD
ko3¢ ¢unmenta nupdy3un OT JaBIeHHUS U TeMreparypsl. Dhdy3us paspekeHHOro rasa. M3orepmuueckas
3¢ dy3us U ee onbITHOE HAOMIOAeHNUE. Penenne 3a1a4 1mo mpoiieHHOMY MaTepHaly.

JlaGopaTopHoe 3aHsiTHE.

JlaGoparopusie paboTel «Ompenenenue KodPPHUIUEHTa TEIUIONPOBOAHOCTH METOAOM HArpeToil HUTH» U
«Ompenenenne kodppuirenta B3auMHol 1uddy3un Bo3ayxa 1 BOJTHOTO Iapay»

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

B kadecTBe 3a1aHus mpearaeTcsi H3yu4eHUue COOTBETCTBYIOIIMX BOPOCOB C UCIIOIB30BAaHUEM
JIEKIIMOHHOTO MaTepualia, OCHOBHOM U JIOTIOIHUTENBHOM JINTEPATYPhl, a TAKKE CAMOCTOATEIHHOE PEIICHUE
3a/a4 (U3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

Tema 3. IOBEPXHOCTHBIE SABJEHUS (OIIK-1)
Jlexkuns.



[ToHsATHE O MOBEPXHOCTHOM HaTsDKEeHHH. Koa(duimeHnT noBepxHocTHOTrO HaTspKeHHss. CBOOOIHAS SHEPTHS
IIOBEPXHOCTHOTO CJ10s XKUAKOCTU. CHIIbI IOBEPXHOCTHOTO HATsKEHUs. [{elicTBHE CHII TOBEPXHOCTHOTO
HaTsDKeHUs. Bimsiaue BTopoit cpesibl Ha KO3 GHUIMEHT MOBEPXHOCTHOTO HATSHKEHHS. YCIOBUS paBHOBECHS
Ha TpaHMIIE IBYX >KMJKOCTEH U Ha TPaHMIIE KHUAKOCTh - TBeproe Teno. CmaunBanue. KpaeBoii yroi.
Pa3nocTh AaBieHMii 10 pa3HbIE CTOPOHBI U30IHYTOM NOBEPXHOCTH KuAKocTH. Dopmyiia Jlarmuiaca.
KannunsipHele sBieHus. YueT KpaeBoro yria

IIpakTn4yeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.

OpoHTAIBHBIN OMPOC O CIEAYIONIMM BompocaM: [lorsTHe 0 moBepXHOCTHOM HaTsbkeHHH. Koaddumment
MOBEPXHOCTHOTO  HaTsbkeHUs. CBoOOAHast HHEpPrusi MOBEPXHOCTHOTO €O KUAKOCTU.  CHIlbl
MOBEPXHOCTHOTO HaTshKeHUsA. JlelicTBHME CHJI NMOBEPXHOCTHOTO HATshKeHUsA. BiusiHue BTOpOM cpeabl Ha
KO3(DQUIMEHT MOBEPXHOCTHOIO HATSKEHMS. YCIOBUS PAaBHOBECHsI Ha TIpaHHUIE ABYX JKUIKOCTEH U Ha
rpaHulIe KUIKOCTh - TBepaoe Tesno. CmaunBanue. KpaeBoii yron. PasHocTh JaBieHH 1O pa3HbIE CTOPOHBI
W30THYTOM TOBEpPXHOCTU kuakoctu. Popmyna Jlamaca. KannunspHele siBICHUS. YYeT KpaeBOro yria.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.

JlaGopaTopHoe 3aHsiTHE.

JlaboparopHast padora «OmnpeneneHue OTHOMIECHUS TEIUIOEMKOCTEH BO3/IyXa MPH MOCTOSHHOM JaBICHUU U
00BeEMEY

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

B kadecTBe 3a1aHus npeiaraeTcsi H3yu4eHue COOTBETCTBYIOIIMX BOPOCOB C UCIIOIB30BAaHUEM
JIEKIIMOHHOTO Marepualia, OCHOBHOM U JIOTIONIHUTENBHOM JINTEPATYPhI, a TAKKE CAMOCTOATEIHHOE PEIICHUE
3a/a4 (U3 peKOMEHIyeMbIX 33JIaYHUKOB) Ha MPOIICHHYIO TEMY.

Tema 4. PEHOMEHOJIOT'HYECKAS TEPMOJINHAMMUMKA (OIIK-1)
Jlexkuus.



HcxonHble moaoxeHus: TepMonuHamMuky. Oo1iee Hayaio TePMOAUHAMUKH JJIs1 H30JMPOBAHHON CHCTEMBI.
Temneparypa kak GyHKIUS COCTOSTHUS cucTeMbl. Mi3mepenue temneparypsl. [loHsATHE 0 BHYTpeHHEH
SHEPTUM TEPMOJUHAMUYECKON CHUCTEMBl. BHYTpeHHss SHeprus uaeanbHoro rasa. [lIonarue o BHyTpeHHER
SHEPIuu peajbHoro raza. Pabora m Temnora kKak crnocoObl Mepenayd SHEPTHH CUCTEMBI OT BHEIIHUX TEll.
IIepBoe Hauao TepMOAMHAMUKU. Maremarnyeckoe BBIPAKEHUE NIEPBOT0 Hayayla TEPMOJUHAMHUKHU.
BuyTpeHHsist sHeprus kak (yHKIHS COCTOSHUS TepMOIMHAMUUYecKoi cuctembl. [lomublil nuddepenmar.
Omnpenenenne MexaHn4eckoi padotel raza. [ paduueckas naTepnperanus padotel ra3a. IloHsTHE 0 BEUHOM
JBUTATEJIE NIEPBOT0 pona. HeBO3MOXKHOCTE BEYHOIO JBUTATEIIS IIEPBOTO POAA. YAEIbHAsI U MOJISIpHAS
TEIJIOEMKOCTh BEILIECTBA U CBSI3b MEXAY HUMH. 3aBUCUMOCTbH TEIIOEMKOCTH OT BH/1a TEPMOINHAMUYECKOTO
nporecca. BprauciieHre KoJIM4ecTBa TEIIOThl B TEPMOAMHAMUYECKOM Ipouecce. IIpumenenue nepsoro
HayaJla TEPMOJUHAMUKH K U30XOpHOMY Itponieccy. IlepBoe Hauano TepMOIMHAMUKY U1 U30XOPHOTO
npouecca. TermmoeMKoCTh ra3a B U30XOpHOM IIpoLuecce. BpluncieHne KoJau4ecTsa TEIIOThl B U30XOPHOM
npouecce. BpruuciieHne n3MEHEHUsI BHYTPEHHEN SHEPIUU UEaIbHOIO ra3a B IIPOU3BOJIBHOM IIPOLECCE.
[TpumeHeHne epBOro Havyasla TePMOAMHAMUKH K U300apHOMY Tporieccy. Beruucienue paboTel rasa B
n3zo0apHoM mporiecce. [lepBoe Hauano TepMOAMHAMUKH I H300apHOTO Mporecca. TenmoeMKoCTh ra3a B
n300apHOM Mporiecce. BrruncieHne KoaumyecTBa TEIIOTH B n300apHOM mporecce. CBsA3b MEXITY
TEIUIOEMKOCTBIO ra3a B M300apHOM M M30XOPHOM IMpoIiecce i HIealbHOro raza. YpaBHeHue Maiiepa.
@u3nUeCKUl CMBICII YHUBEPCAIbHOM ra30BOU MOCTOSIHHOW. [IprMeHeHne 1epBoro Hadanaa TEpMOAMHAMUKH
K U30TepMUYECKOMY Iporeccy. [lepBoe Hauano TepMOIMHAMUKY U1 U30TEPMUYECKOTO IPOLECCa.
Brruucnenue paboThl HeanbHOTO Ta3a B U30TEPMUUECKOM Tporiecce. TermmoeMKoCcTh ra3a B
M30TEPMUYECKOM Iporecce. Aanadarudeckuii nporecc. IlepBoe Hayano TepMOIUHAMUKH ISt
annabaTHyeckoro mnpouecca. TermmoeMKoCTh ra3a B aauadaTnieckoM mpoliecce. YpaBHEHHE
anunabaruueckoro npouecca. YpasHenue Ilyaccona. Ilokaszarens annadarsl U ero GU3NIECKUNA CMBICIL.
3aBHCHMOCTb TEMIIEPaTyphl Ta3a 0T 00beMa B aJiadaTuYecKoM Ipolecce. 3aBUCUMOCTb TEMIIEPaTyphl OT
JaBJICHHS ra3a B auadaTnyeckoM mpoiiecce. Beruucnenue paboThl HACaIbHOTO ra3a B afuadbaTuyecKkomM
npouecce. [lorsatue o nonmuTponHoM npouecce. YpaBHeHHE NMOJIMTPONHOIO npouecca. Ilokasarens
MOJUTPOIIBL. 3aBUCUMOCTD TETIJIOEMKOCTH OT MOKa3aTesst MoauTponsl. [IoHaTHe 0 cTeneHsx cBoOOab!
MOJIEKYJI. 3aKOH PaBHOMEPHOTO paclpeeieHUsl JHEPTUH 110 CTENEHSIM cBOOOabl. BHYTpeHH:s sHeprus
UJeaJIbHOI0 MHOT0aTOMHOT0 ra3a. Kiaccuueckas Teopust TEIII0OEMKOCTH MJI€albHBIX ra30B. Brruucienue
nokasaress aauadarsl 4yepes3 cTeneHu cBo0oIbl MoJieKkyll. VcxomaHas ¢hopMylnupoBKa BTOPOro Havyaa
TepMOAUMHAMUKH. [IOHATHE O KOMIIEHCAIIUH MPH MIPEBPAILEHUH TEIUIOTH B pa0OTy B KOHEUHOM H
3aMKHYTOM KpyroBoM mnpouecce. [IoHsaTre o Be4HOM aBurarese BToporo poaa. HeBo3aMOXKHOCTb BEYHOTO
ABUrarens Broporo poaa. [IpuHiunuansHas HEBO3MOKHOCT TEIUIOBOrO ABurarens, umeroniero KII/]
paBubIiit 100%. [TonsiTue 06 06paTUMBIX 1 HEOOpaTUMBIX Tpoueccax. [IpuMepsl HEoOpaTUMBIX
TEPMOJMHAMUYECKHUX MpoueccoB. OOpaTuMblil uaeanbHbli npaMoil nukia KapHo. ®dusndeckue nmporeccsl,
npotekaromie B MamuHe KapHo. Pacuer nmonesnoit pabotsl, coBepmaemoit Mammmnoi Kapno. KI1/]
npsmoro obparumoro nukia Kapao. Teopemsr Kapno. Makcumansusiii KITJ[ TenmoBsix mamumH. OOpaTHBbIiM
uaeanbHbIi nuka Kaprno. ®dusndeckue mporeccs B ooparHoM rukie Kapuo. XomogunsHast Mammza. KI1/]
xonoauinbHON MamuHbl. Makcumanbabiil KI1/] XonoauneHo#M MamHbl. Bropoe Hayano TepMOIWHAMUKU
111 OOpaTHUMBbIX KBa3UCTAaTUYECKUX MPOLECCOB. DHTPOMNHS KaK (DyHKIIMS COCTOSIHUS TEPMOANHAMHYECKON
CHCTEMBI U ee cBolicTBa. MIHTerpanbHOe U quddepeHIaabHoe BRIpaKeHHE BTOPOTro Hayaia
TEPMOAMHAMUKH JUIsl KBa3UCTaTHUECKUX npoueccoB. PaBencTBo Knaysnyca. OcHOBHOE ypaBHEHHE
TEPMOJMHAMHUKY JJIs1 KBa3UCTATUUECKUX MPOLECCOB. BBIYMCIICHNE U3MEHEHUS SHTPOIUU IS UIEATIbHOIO
raza. JHTPONMS U HEBO3MOKHOCTbh BEUHOTO JBUTATENs BTOPOro poaa. Bropoe Hauano TepMOAMHAMMKY IS
HecTaTnueckux npoueccos. HepasenctBo Kiaysuyca. OcHOBHOE ypaBHEHME TEPMOIMHAMUKU IS
HECTaTUYECKHUX IIPOLECCOB. 3aKOH BO3pacCTaHMsI SHTPOIINU JJIsl U30JIMPOBAHHBIX CUCTEM. DHTPOIHUS U
BEPOSATHOCTb COCTOSHUA TepMoanHaMudeckoil cucteMmbl. @opmyna bonpimana. CTaTuCTUUECKUI CMBICI
BTOPOT'0 Hauajia TepMOAMHAMUKHU. DKBUBAJIIEHTHOCTH (popmynrpoBok KenbBuna u Knaysuyca. DuTponus 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 NIOTEHIINUAJIOB (OIIK-1)

Jleknus.
TepmonuHaMuueckas mKajga Temneparyp. Meton TepMOAMHAMUYECKUX MOTEHIINAIOB. BHYyTpeHHss
SHEPTHUsl KaKk TEPMOJUHAMUYECKUHN oTeHual. [IepBbie 1 BTOpbie MPOU3BOIHBIE OT BHYTPEHHEH SHEPTUH.
CBoOoxanast sHeprus u ee pusmdeckuii cMpici. [lepBrie ¥ BTOpbIe MPOU3BOIHBIC OT CBOOOIHOM SHEPTUH.
Tepmonunamudeckuii morenuan ['m606ca u ero Gu3MUecKuil CMBICI. DHTATBINS U €€ (PU3MUECKUI CMBICTT.
CBs13b MEXly TEPMOJIMHAMUYECKUMH MOTeHIIManamu. TernoBast Teopema Hepucrta. Tpethe Hauano
tepmoauHaMuku. CneactBust u3 reopembl HepHera. 3aBUCHMOCTD TEIJIOEMKOCTH OT TEMIIEPATYPHI.
HenoctmxumocTh abCoMIOTHOTO HYIs. TeMreparypa Kak BeTUYHHA, OTPEACTISIONas pacipeecHue
yacTull 1o sHeprun. OTtpuuarenbHas Temneparypa. HepaBHOBeCHOE COCTOSTHUE CUCTEMBI C OTPHUIIATEIbHOM
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 ) KMJKOCTEM (OIIK-1)

Jlexknus.
CrpykTypa *KUAKOCTEeH. 3aBUCUMOCTh CBOMCTB JKUJIKOCTEN OT CTpOEHUSI MOJIEKY. JKuJKue KpUCTalIbl.
Kunxue pactBopsl. Teruiora pacTBopeHusi. BecoBbie, MOISpHBIE 1 00BEMHBIC KOHIICHTPAIIHH.
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.

11



12
Tema 7. CBOMCTBA TBEPIbBIX TEJI (OIIK-1)

Jlexknus.
Crpoenue kpuctaiinos. [ eomerpust kpucramumueckon pemerku. Ilepuon Tpancnsauuu. Bekrop
TpaHcyAuuu. Yucna TpaHcaanuil. JieMeHTapHas aueiika. OnpeaeneHue HalpaBlIeHUi B KpUCTAILIE.
OnpeneneHne MONOKEHN UIOCKOCTH B KpucTaiie. MuuiepoBckue HHIEKCHI. J{edekThl B KpucTaiiax.
Toueunsie nedexrsl. Jlunelinsie nedexrol. Jucnokanuu. Bnusnue nedextoB Ha pusnueckue cBoiicTa
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:

2 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




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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Pemenue 2 2 Gayia - CTYIEHT pelIi NpeajoKeHHYIO 3aaady; | 6ait - CTyAeHT
MpaKkTHiec pelmI TpeaoKeHHYIO 3aJady ¢ MOMOIIbI0 mpenopaBarens; Ecmu
KHX 3a]1a4 CTYACHT HE pemwl MNpeAJoKEeHHYI0 3aJady C HaBOIAIIMNMHU
BOIIPOCAaMHU TMpeToaBarelis — ero padora OanjamMu He OLIEHUBACTCS.
Cobeceno 1 1 Gann - cTyneHT OTBETHI Ha OOIBIIMHCTBO BOIPOCOB ()POHTATIBHOTO
BaHHE
ompoca W TNPOAEMOHCTPUPOBAN IMOHHMAaHHME CYTH OCTaJIBHBIX
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
bHasl BOMPOCOB. 9 0alnoB — CTyAeHT NpaBWIbHO oTBeuaeT Ha 75-100%
pa6ora(k 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. IToceuiaemocts 10
9. [IpemuansHbie OaIITBI 20
10. OTBeT Ha K3aMeHE 30
11. |MuauBuayanbHbIC 3aJaHUs, 20
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
12. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0aymibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOaipHON  1mKane. IlepeBon

100-6anynbHOM  pEeHTHUHTOBOWM OICHKHM TIO JUCIHIUIAHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

3amuTa J1a601aTOPHBIX PadoT

Tema 1. TASOBASA JTUHAMUKA

CrnenctBre U3 OCHOBHOTO YPaBHEHUS MOJIEKYISIPHO-KUHETHUECKOM TEOpHUH.

HauBeposiTHelmast, cpeHsas U CpeAHEKBAAPAaTUUHAs CKOPOCTH MOJIEKYJI.

1. YpaBHEHUE COCTOSAHUS UCATIBHOTO rasa.

2. Cocrosinue cucremsl. [Iponecc.

3. OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.
4. YpaBHEHHE KUHETUYECKOW TEOPUH I'a30B IS JaBICHUS.

5.

6. Pacrnipenenenue Moseky ra3a B 1oJjie 36MHOTO TATOTEHMSL.

7. Omnbithl [leppena.

8. OKCIIEpUMEHTAJILHOE OIIpENIETICHUE Ynciia ABOTapo.

0. Pacnpenenenune MoseKys raza no CKOpoCTsM.

10.

11. OKcIepuMeHTalIbHAs TPOBEPKA 3aKOHA pacipeaeneHuss Makcsea.
12. Yucno coynapenuit u amuHa cB0OOOJHOTO Mpodera MOJIeKYI.
13.

DKcIepUMEHTAIbHOE OIpeIeJIeHHEe JUIMHBI CPEAHETO CBOOOIHOTO MpoOera MoJeKy.
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Tema 2. ABJIEHWSA ITEPEHOCA
Bsi3kocTh razos.
TennonpoBOAHOCTH ra30B.
Hecranuonapnast TeII0npoOBOAHOCTbD.
YpaBHEHHE TETIONPOBOAHOCTH.

Huddysus razos.

AN

Tema 3. [IOBEPXHOCTHBGIE ABJIEHU A
TunoBble 3a1aHus 1151 JIA0OPATOPHBIX padoT
1.  PacckaxuTte 0 SIBICHUSAX MEPEHOCA 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

IIPY ITIOCTOSIHHOM JJaBJICHHH.
OcHOBHBIE TEPMOJUHAMHYECKHUE ITOHATHS.
IIepBoe Hauao0 TEPMOIAUHAMUKHU.
AnnabaTudecKue MpoIeCChl.

VYpasHenue Ilyaccona.

®© N o bk

CxopocThb 3ByKa B ra3ax.

0. [IpuMenenue nepBoro Hauajga TEPMOAMHAMUKH K U30IpOLIECCaM.
10. [ToHATHE O MOTUTPONTUYECKOM MPOIIECCE.

I1. TemIoeMKoCTb TBEPABIX TEIL.

12. Kpyrossie nporieccsl.

13. Ourponus. [IpuBeeHHOE KOTUYECTBO TEIUIOTHI.

14. [uxn Kapho.

Tema 5. METO/] TEPMOAMHAMUWYECKHNX ITOTEHIIMAJIOB
TepmonuHamuyeckue QpyHKIHH.
Bropoe Hayano TepMOJMHAMUKH.
OHTpoONuUs U BEPOATHOCTD.
Teopema HepHcra.
BryTpeHHs1s1 sHeprus peajbHOTIO rasa.

A e

VYpaBuenue Ban-nep-Baanbca.

Tema 6. CBOMCTBA XUIKOCTEN
CKIKEHUE ra30B.
[ToBepXHOCTHBIE CBOMCTBA KHIAKOCTEH.
SIBieHus Ha TpaHUIC )KUAKOCTHU C TBEPABIM TCIIOM.
®da3pl U (ha3oBbIC PABHOBECHS.

A

KaHHHHHpHBIG SBJICHUSA.

Tema 7. CBOMCTBA TBEPJIbIX TEJI



[InaBnenue u KpucTamIM3aLus.
VYpasnenue Knalinepona-Knazuyca.
BnaxnocTs Bo3ayxa.

Hcnapenue n kKoHaeHCAIUA.

AN

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

Tema 3. IOBEPXHOCTHBIE ABJIEHUA
Tunosble 3a1aHUs KOHTPOJIbLHO padoThI

1. HaiiTu oTHOLIEHHE CpPEOHMX KBaJAPAaTHUUHBIX CKOPOCTEH MOJEKYJd Telaus W a30Ta IPU OAMHAKOBBIX
TeMIleparypax.

2. Kakoe xonmuecTBO KWIOMOJIeH raza HaxoquTcs B 0amioHe oobemMom 10 M3 mpu gaBieHUn

720 mm pr. cT. u Temneparype 17 0C?
3. Haiitu mimoTHOCTH Bogopozaa npu temneparype 15°C u naBnenuu B 730 MM PT. CT.

Tema 7. CBOMCTBA TBEP/IbIX TEJI
Tunosble 3a1aHUSA KOHTPOJIbHON PadoThI

1. HailTu oTHoOmEHHWE CpeaHUX KBaJIpaTUYHBIX CKOPOCTEH MOJICKYJ TIeldusi M a30Ta MPU OJUHAKOBBIX
TeMIeparypax.

2. Kakoe KonmruecTBO KMJIIOMOJICH ra3a HaxoauTcs B 6amuione oobemom 10 M3 npu gaBieHUn

720 MM pT. cT. 1 Temneparype 17 0C?
3. Haiitu mnotHoCTh Bogopoza npu temneparype 15°C u napnenuu B 730 MM pT. CT.

Peienue NPaKTHYCCKHUX 3a1a4

Tema 1. TASOBASA JTUHAMUKA

THOooEEIe 331a49H 1718 PeNIeHHA HA NPAKTHYECKHY 3AHATHAX
1. Kakyio TeMmepaTypy HMeOT 2 2 az20Ta, zaHHMaromero obwem 820 o' mpm
JaBJIcHHH E 2 amu?
Haueprute H20TepMet 0.5 - Bogopoaa ama Temmepatyp: 1) 0°C, 2) 100°C.
3. Monexvna azota, meramas co ckopocTeio 600 e, vIIpyvro vaapaeTcd o CTEHKY COCVIA H
OTCKAKHEAET OT Hee 0e2 IIoTepH ckopocTH. HafiTH HMIOVARC CHIEL IIOTVIeHHEIH CTEHKOH
COCVIA 23 BpeMd VIapa.

]

Tema 2. ABJIEHUW S IIEPEHOCA
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]

]

]

Tunoesle 3aga48 214 pelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTyvpy HMeRT 2 o az0Ta, zaHHMaromero obsem 820 o mpm
OABJIEHHH B 2 amwu’?
Hauepruts H20TepMer 0,5 2 Bogopoaa ana Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azora, meramas co ckopoctero 600 e, VIpyro vaapsercd o CTEHKY COCVIA H

OTCKAKHEAET OT Hee 02 IoTepH ckopocTH. HafiTH HMIIVIBEC CHIIEI, TOIVISHHEIH CTEHKOH
COCVIA 3a BpeMA VIapa.

Tema 3. [IOBEPXHOCTHBIE ABJIEHUA

Tunoesie 3a7a4H 114 pPelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTypy HMeRT 2 £ a20Ta, aHHMamomero obsem 820 o' mpwm
JaBJIcHHH E 2 amu?
Haueprute H20TepMet 0.5 - Bogopoaa ama Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azota, meramas co ckopocteio 600 e, vopyro vaapserca o CTeHKY cOCvVIa H

OTCKAKHEAET OT Hee 0e2 oTepH ckopocTH. HafiTh HMIIVIBC CHIIEL, IOIVIeHHEIH CTEHKOM
COCYIA 33 BpeMA VIapa.

Tema 4. DPEHOMEHOJIOT'MYECKAS TEPMOAMHAMUKA

Tunoesle 3aga48 214 pelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTyvpy HMeRT 2 o az0Ta, zaHHMaromero obsem 820 o mpm
OABJIEHHH B 2 amwu’?
Hauepruts H20TepMer 0,5 2 Bogopoaa ana Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azora, meramas co ckopoctero 600 e, VIpyro vaapsercd o CTEHKY COCVIA H

OTCKAKHEAET OT Hee 02 IoTepH ckopocTH. HafiTH HMIIVIBEC CHIIEI, TOIVISHHEIH CTEHKOH
COCVIA 3a BpeMA VIapa.

Tema 5. METOA TEPMOJNMHAMMNYECKHUX ITOTEHIITMAJIOB

Tunoesie 3a7a4H 114 pPelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTypy HMeRT 2 £ a20Ta, aHHMamomero obsem 820 o' mpwm
JaBJIcHHH E 2 amu?
Haueprute H20TepMet 0.5 - Bogopoaa ama Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azota, meramas co ckopocteio 600 e, vopyro vaapserca o CTeHKY cOCvVIa H

OTCKAKHEAET OT Hee 0e2 oTepH ckopocTH. HafiTh HMIIVIBC CHIIEL, IOIVIeHHEIH CTEHKOM
COCYIA 33 BpeMA VIapa.

Tema 6. CBOMCTBA XUIKOCTEN
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]

]

Tunoesle 3aga48 214 pelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTyvpy HMeRT 2 o az0Ta, zaHHMaromero obsem 820 o mpm
OABJIEHHH B 2 amwu’?
Hauepruts H20TepMer 0,5 2 Bogopoaa ana Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azora, meramas co ckopoctero 600 e, VIpyro vaapsercd o CTEHKY COCVIA H
OTCKaKHBAEeT OT Hee Oe3 moTepH ckopocTH. HafiTH HMIIVIBC CHIIBI, IOIVIeHHEIH CTeHKO
COCVAA 33 BpeMd viapa.

Tema 7. CBOMCTBA TBEPJIbIX TEJI

Tunoesie 3a7a4H 114 pPelleHHA HA NPAKTHYECKHX 3aHATHAX
Kaxyio TemmepaTypy HMeRT 2 £ a20Ta, aHHMamomero obsem 820 o' mpwm
JaBJIcHHH E 2 amu?
Haueprute H20TepMet 0.5 - Bogopoaa ama Temmepatyp: 1) 0°C, 2) 100°C.
Monexvna azota, meramas co ckopocteio 600 e, vopyro vaapserca o CTeHKY cOCvVIa H
OTCKAKHEAET OT Hee 0e2 oTepH ckopocTH. HafiTh HMIIVIBC CHIIEL, IOIVIeHHEIH CTEHKOM
COCVAa 3a BpeM4 vaapa.

CobecenoBanue

Tema 1. TASOBAA IMUHAMUNKA

TunoBkle 3a7aHuA IJIA CO0eceTOBAHUS

= 0 0N ok wD =

VYpaBHEHHE COCTOSIHUS UAECATBHOIO ra3a.
Cocrosinue cucremsl. [Iponecc.
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPHH.
YpaBHEHHE KUHETUYECKON TEOPUH T'a30B ISl JABJICHHUS.
CrencTBre U3 OCHOBHOTIO YPAaBHEHUS MOJIEKYIISIPHO-KMHETUYECKON TEOPHH.
Pacnipenenenue Monekyii raza B 10JI€ 3€MHOTO TSATOTEHUS.
Omnbithl [leppena.
OKCIIEpUMEHTAJILHOE OIIpENIETICHUE Yhciia ABOTajpo.
Pacnipenenenne Mosiexys rasa no CKOpOoCTsIM.
HauBeposiTHelimasi, cpeiHsst U CpeAHEKBaIpaTUuHast CKOPOCTH MOJIEKYJI.

Tema 2. ABJIEHWA IIEPEHOCA

Tunosble 3aganus 1Jis co0ece0BAHUA

A

Bs3kocTs ra3os.

TennonpoBOAHOCTH ra30B.
Hecranuonapnast TeII0npOBOAHOCTbD.
YpaBHEHHE TEIONPOBOAHOCTH.
Huddysus razos.

Tema 3. [IOBEPXHOCTHBIE ABJIEHUA

Tunosble 3aganus 1Ji5 cod0eceOBaAHUA

1.

IToBepXHOCTHBIE CBOMCTBA KUIKOCTEM.
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2. SIBnenus Ha rpaHULIE )KUIKOCTH C TBEPIBIM TEIIOM.

[98)

®da3pl U (ha3oBbIC PABHOBECHS.
4. KannmispHele ssBneHus.

Tema 4. DEHOMEHOJIOI'MYECKA S TEPMOJMHAMUKA
Tunosble 3agaHus 1JI5 co0eceOBAHUA

1. [IpeameT MoneKyIApHO-KUHETUYECKON TEOPUU U TEPMOAUHAMUKH.
2 YpaBHEHUE COCTOSAHUS UCATIBHOTO rasa.

3. Cocrosinue cucremsl. [Iponecc.

4 OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Tema 5. METOJl TEPMOJMHAMMWYECKHUX ITOTEHIITUAJIOB
Tunosble 3a1aHu 1J151 co0ece0BaHUS
TepmonuHamuyeckue QyHKIHH.
Bropoe Hayano TepMOgUHAMUKH.
OHTpONUS U BEPOSTHOCTD.
Teopema HepHcra.
BHyTpeHHsAs 5HEPrus peaJbHOTO rasa.

A o e

VYpasHeHnue Ban-nep-Baanbca.

Tema 6. CBOMCTBA XXUJIKOCTEN
Tunosble 3agaHus 1JI5 cod0ece0BaAHUA

1. [IpeameT MoneKyIApHO-KUHETUYECKON TEOPUU U TEPMOAMHAMUKH.
2 YpaBHEHUE COCTOSAHUS UCATIBHOTO rasa.

3. Cocrosinue cucremsl. [Iponecc.

4 OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Tema 7. CBOMCTBA TBEPIBIX TEJI
TunoBkle 3a1aHNA IJIA cO0eceTOBAHNUS

1. [IpenMeT MONEKYISIPHO-KUHETUYECKON TEOPUHU U TEPMOJIUHAMUKH.
2 YpaBHEHME COCTOSHUS UACAIBHOTO rasa.

3. Cocrostnue cucremsl. [Ipouecc.

4 OcCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILTNHE IPOBOAUTCS B opMe IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-1)
Tumnosbie BONMPOCHI 3K3aMeHA
[IpenmeT MOJIEKYISIPHO-KUHETUYECKOM TEOPUU U TEPMOJIUHAMHUKHU.
VYpaBHEHHE COCTOSIHUS UAECATBHOTO ra3a.
Cocrosinue cucremsl. [Iponecc.
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKOU TEOPHH.

A

YpaBHEHHE KUHETUUECKOW TEOPUU Ta30B Ui JaBieHUs. (BbIBog 0CHOBHOTO ypaBHEHUs
MOJIEKYJISIPHO-KUHETUYECKON TEOPUN).

6. CnencrBue U3 OCHOBHOTO YPaBHEHUS MOJEKYISIPHO-KUHETHUECKON TEOPHH.
7.  PacnpeneneHue MOJIEKYJ Ta3a B MOJI€ 36MHOTO TATOTCHUSI.

8.  Pacnpenenenne bonbumana.

9.  OmnsiTel [leppena. DxcriepuMeHTaIbHOE ONPEAEICHNE Ynciia ABOTaIipo.

10. Pacmpenenenue Moseky:n rasa no ckopoctsim (Pacnpenenenne Maxkcsesna).



I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

HawueposTHeimas, cpeHsisi U CpeAHEKBaApaTHUHAs CKOPOCTH MOJIEKYII.
OKkcnepuMeHTallbHast IPOBEPKaA 3aKOHA pacnpeaencHus Makcseia.

Yucno coynapeHuil u amuHa cB0OOOJHOTO Mpodera MOJIeKYI.

OKCHEPUMEHTAIIBHOE OIPEENIEHUE JUINHBI CPEAHET0 CBOOOIHOTO Ipolera MoIeKyll.
BszkocTh razos.

TennonpoBOAHOCTH ra3oB.

HecranmonapHas TeIionpoBOIHOCTb.

VYpaBHEHUE TEIUIONPOBOAHOCTH.

Huddysus razos.

BHyTpeHHsIs1 sHeprus uaeaabHoro rasa.

TernnoeMKoCTh HEaIBHOTO Ta3a.

CooTHoIIEHNE MEX Y TEIUIOEMKOCTBIO Ta3a IPU MOCTOSHHOM 00bEME U TEMJIOEMKOCTBIO T'a3a MpH

IIOCTOSAHHOM OaBJICHHUMH.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

OCHOBHBIE TEPMOAMHAMUYECKHE MTOHSATHS.

IIepBoe HauaoO TEPMOAUHAMUKHU.

Annabatndeckue nporecchl. YpaBHenue [lyaccona.
CxopocThb 3ByKa B rasax.

[IpumeHeHne nepBoro Hayana TEPMOJIUHAMUKHN K HU30MPOLECCAM.
[IoHsATHE O MOIUTPONIMUYECKOM IIPOLIECCE.
TemnoeMKoCTh TBEPABIX TEIL.

Kpyrossle nporecchsl.

OuTponus. [IpuBeneHHOE KOJIMYECTBO TEMIIOTHI.

Huxn Kapno.

Tepmoannamuueckue QpyHKIUH.

Bropoe Hayano TepMOgUHAMUKH.

OHTpONUS U BEPOSTHOCTD.

Teopema Hepucra.

BHyTpeHHss dHEprus peaibHOTO rasa.

VYpaBHenue Ban-nep-Baanbca.

OTtpunarenbHble TEMIIEPATYPHI.

CKMKeHUe ra3oB.

Uccnenosanne ypaBHenust Ban-nep-Baanbca.
IToBepXHOCTHBIE CBOMCTBA KUIKOCTEM.

OrnpeneneHne KpUTHYECKUX TAPaMETPOB BEILECTBA.
SIBneHust Ha TPaHUILIE KUJIKOCTH C TBEPBIM TEIIOM.
®da3pl U (Ha3oBbIC PABHOBECHS.

Kanunnsipusie siBinenus.

Hcnapenue n KoHaEHCAIMA.

JlaBiieHrE OJT N30THYTOM MOBEPXHOCTHIO KUJKOCTH.
3aBUCHMOCTD JABJIEHUS HACBIIIEHHOIO MTapa OT KPUBU3HBI IOBEPXHOCTH KHUIKOCTH.
[InaBnenue u KpucTamIM3aLus.

Tpolinas Touka. /luarpamMmma COCTOSIHUA.

VYpasuenue Knaneiipona-Knasuyca.

Brnaxxnocts Bo3myxa.

Krnaccudukanus TBEpIbIX Te MO XapaKTepy CUII CBS3H.
JedexTsl B KpucTasIIax.

HNupexcer Musnepa.

Kpucrannmyeckue penieTku.

Cuuibl, IEUCTBYIOIIME MEXKY YACTULIAMU B TBEP/IbIX TEax.
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TunosBble 3aganua 1js 3k3amena (OIIK-1)
Tunosble 3a1aHus AJ51 IK3aMeHa
1 Kaxoii 06beMm 3anumarot 10 T kuciaopona mpu  aasineruu 750 MM pT. cT. u Temmneparype 20 0C?

2 Haiitu 4ncio Monekyn Bogopoaa B 1 cm3, ecnu gaBnenue paBHo 200 MM pT. CT., a cpeaHss
KBaJ[paTUYHasi CKOPOCTh €r0 MOJIEKYJI IIPU IaHHBIX yCIOBHX paBHa 2400 m/c.

3 B cocyne naxonurcs cmech 10 r yrmekucnoro raza  u 15 r azora. Haiitu minoTHOCTh 3T0# cMecu npu
temneparype 27 0C  u naBnenuu 1,5 * 105 u/m2.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

22

CCKPUIITOPHI OBHH ) — OCHOBHBIC IIPHU3HAKK OCBOCHUA (I10Ka3aTCIN
Onenka Kommerenuun HAecxp pEL (VP ) P (
TOCTHKEHHMSI pe3ynbTaTa)
OIlIK-1 Ha ortnmyHOM ypoBHE IEMOHCTPUPYET CIIOCOOHOCTH MPUMEHSTH
«OTITHYHO» 0a3oBble 3HaHHS B oOnacTu (PU3UKO-MaTeMaTHUYeCKUX U (WiIn)
(85 - 100 6amnos) CCTECTBEHHBIX HAaykK B cdepe cBoed mpodheCcCHOHATBLHOM
JESITeTbHOCTH
OIlIK-1 Ha xopoireM ypoBHE JEMOHCTPHPYET CHOCOOHOCTH HPHUMEHSTH
«XOPOIIIO» 0a3oBble 3HaHMS B oOOnacTu (PU3UKO-MaTeMaTHUYeCKUX M (WiIn)
(70 - 84 6amnos) CCTECTBEHHBIX HaykK B cdepe cBoed mpodheCcCHOHATBLHOM
JESITeTbHOCTH
OIlIK-1 Ha ymoBneTBOpUTETLHOM YpOBHE JIEMOHCTPUPYET CIOCOOHOCTH
«YIIOBJIETBOPHUTEIHHOY MPUMEHSTh 0a30Bble 3HAHUS B 00MAcCTH (PU3UKO-MaTEeMAaTUYECKUX U
(50 - 69 6amnos) (W) ecCTeCTBEHHBIX HayK B cdepe cBoei mpodeccHoHaTLHOM
JeSITeTbHOCTH
OIlIK-1 He nemoncTpupyer crnocoOHOCTh NMPUMEHATH 0Oa30BbIC 3HAHUS B
«HCYAOBJICTBOPUTCIILHO»
obnacTu (U3HKO-MaTeMaTHYEeCKUX M (WJIM) €CTECTBEHHBIX HayK B
(menee 50 6amioB) . N
chepe cBoelt mpodeccnoHaTbHON IEATETLHOCTH

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaKXKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOJTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHuUe,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JCKIIMOHHOM 3aHSATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;

- TIPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CUCTEMBI:



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

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTACIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMs HMCIOJIb3yeMOl Hay4yHOH JHUTeparyphl.
Koncniekt MoXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh INEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMUEH, KOTOpas MOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HAIpPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Cuyxus /1. B. O6mwuii kypc ¢pusuku : yuebHoe nocodue. - M3n. 6-e, crep.. - Mocksa: @uzmatiut, 2014.
- 544 c. - Tekcr : snekrponsbii // DBC «YHuBepcuterckas Oubnmoreka onmiaiie» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=275624

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

3. Teponumyc H. A., CrapuxoB E. W. Mexanuka. MonekyaspHas ¢u3uKka M TEPMOJMHAMUKA.
DNeKTPUUYECTBO U MarHeTu3M : yuel. nocobue. - HoBocubupcek: [M3n-so CI'YIICa], 2014. - 171 c.

6.2 JlonosHUTENbHAS IUTEpATYpA:

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: @uzmatiut, 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 3amad mo obmemy Kypcy Gusuku : ydel. mocodue. - 12-e usa., ucnp.. -
M.: Hayka, 1990. - 397 c.

6.3 MeTtoandeckue pa3padOTKH:

1. Anekcannposa H. B., U6arymmun P. V., Jlanmarora JI. B., Ky3emuuesa B. A. Mexanuka u MoJeKyJsipHas
¢dusuka : MmeTogudeckne ykazanus. - Mocka: Ansranp : MIABT, 2014. - 108 c. - TekcT : 271eKTpOHHBIN //
ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=430253

6.4 VHble NCTOUHMKMU:

1. OtkpeiThIe Neknuu yueHsix MIY. @usnka - https://teach-in.ru/course?category=physics

2. YHHUBEpCHUTETCKass OMOIMOTEeKAa OHJIAlH: AIEKTPOHHO-0MOIMoTeuHas cuctema - http:// www.biblioclub.ru
3. KoucymbranT cryaeHta. [ymMaHWTapHble  HAyKW:  OJCKTPOHHO-OMONHMOTEYHAass  cuCTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanMoHanbHAst Oubanoreka - http://www.nlr.ru/

5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

24



25

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

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. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

4. Poccuiickas rocynapcTBeHHast Oubnunoreka: opunuanbhbiii caiit. — URL: https://www.rsl.ru
5. Poccuiickas HarmoHanbpHas 6nbaroreka: odurmansabiii caiit. — URL: http://nlr.ru

6. [Ipe3unenrckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

7. Dnexkrponnas o6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBareisi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



