


Padouass nporpamma amcuunauHel «O0uwiass H  3KcHepHMeHTAaAbHas
du3nra (MoaeryviasapHas ¢u3urka. TepMoIHHAMHKA)» 118 00VYAIOIIMXCS MO
HanpasieHHo noarotoski 03.03.02 ®usznka ([lpoduas: Du3HKa), cocTaBleHa Ha
ocHoBaHHM @elepa’dbHOro rocylapcTBEHHOrO o00pa3oBaTelbLHOTO CTaHIapTa
BBICLUETO 0Opa3oBaHMsi — OakaiaBpuaT IO HanpabieHuHo noarotoBkd 03.03.02
®du3uka,  VTBEpPAIEHHOro IMpHKa3oM MHHHCTEPCTBA HAYKH M BBICILETO
oOpaszosanHa Poccufickoii ®exepaunu ot 07.08.2020 Ne 891 (¢ u3M. H gom.).
[Mopsiaka opraHuzauld M OCYILIECTBACHHS OO0pa3oBate/ibHON HeATEIBLHOCTH IO
00pa3oBaTeIbHbIM  [POrpamMMas  BbICUIETO  00pa3oBaHHS —  Mporpamiast
DakailaBpiaTa, [OporpaMiManm  CrHelnHalHTeTa, [porpaMMas  MardcTpaTypbl.
YTBEP/AIEHHOTO IpHKAa30M MHHHCTEpCTBA HAYKH M BBICLIEro 00pazoBaHHs
Poccuiickoii @ezepaunu o1 06 ampens 2021 r. Ne 245 (¢ u3M. # J0mM.), B
COOTBETCTBHH C Y4eOKbIM I11aHOM, YTBEpKIAeHHBIM YueHbiM coBeToM GI'BEQY BO
«donl ¥» aas Habopa 2024 roza.

PazpadoTunk:
JOLEHT Yy
K.-\M.H.. JO1IEeHT /%/ H. T'. MaTiok

Pabouyas mporpayya YTBep#kICHa Ha 3aceiaHui kadedpot oOmieli (H3NKH 1 AHIAKTHKI
(ri3uRy.
[Ipotokoa ot 26.03.2024 r. Ne 12

3apeayrowniii Kadeapoii A. B. beave

COTI'JIACOBAHO:

H.o. 1eKaHa QU3HKO-TEXHHYECKOTO
¢daryipTeTa C. A. ®omenko
28.03.2024 r.

Yyedno-MeToanueckas KoMHccHs QI3HKo-TeXHHuecKkoro hakyviapreTa.
[Tpotoroa o1 27.03.2024 r. Ne 2. i

7 ’ o
Tlpeaceaare:is -~ H.KoteHko

///
Pyrosoaute:i ocloBHOI npodeccHOHAIBLHOI

00pa3oBate1bHOI HPOrpaNAbL: ///
4 ./Z

KaH11IaT QH3HKO-MATeMATHYECKIN HavK A. B. besyc
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COIYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUCHUE JTAHHOM:

0a3oBas MOArOTOBKA 10 (PU3UKE B 00BbEME MPOrPaMMbl CPEIHEH IIKOJHI,

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

JTMCLUUIUIMHBI IPOTpaMMBbI OakaaBpuata: Pycckuii sI3bIK U KyJIbTypa peuu, DIeMeHTapHast
MaTeMaTHKa, JJeMeHTapHas (pu3uka, AHaTUTHYECKas TeOMeTpHs U JuHelHas anredpa. Teopus
rpymni, MaremaTtuueckuii ananu3, O06mas u skcriepuMenTanbHas ¢pusuka (Mexanuka), O0mas u
sKkcnepuMeHTabHas Gusnka (OOmuit PU3nIeCKuii MPaKTHKYM).

1.2, JlucuuruiMHbl, KypcoBble paOOTHI M NMPAKTUKH, Ui KOTOPHIX OCBOEHHE JAHHOMN
JUCITUIUIMHBL HEOOXOMMO Kak mpeamecTByromee: OOmas MW IKCIepuMEHTAIbHAS (QU3NKa
(OO0t pusnyeckuit npaktukyMm), Auddepenuunanpusie ypaBueHnus. lHTerpansHbie ypaBHEHHUS
¥ BapHAlMOHHOE WCYHCICHHE, MeToapl MaTeMaTHdecKod ¢usuku, Teoperwdeckas (usuka
(Teopernueckas mexaHuKa. MexaHUKa CIUIOMIHBIX cpex), Teopernueckas ¢usuka (KBanroBas
Mexanuka), O0mas u 3xcnepuMeHTanbHas pusuka (Monekynsapraas pusuka. TepmonuHamMuka),
OO6mmue BOMpochl TUAAKTHUKU (PU3UKU, ACTpopHU3UKa, aCTPOHOMUSI U METOJMKA MPEnolaBaHus
actpoHomuu (Actpodusuka), Kypcosas padora 1, 2, 3, YueOHas: 03HAaKOMUTEIIbHAS MTPAKTUKA,
[TpousBoacTBEHHAS: TeJarornueckas mpakTuka, [[pon3BoacTBeHHAS: TPEIIUILUIOMHAs IPAKTHKA,
[ToaroroBka K cave M caada rocyJapCTBEHHOTO dK3aMeHa, BEITIOTHEHNE U 3aIluTa BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI.

2. OIIMCAHMUE JUCHUIIVIMHBI

2.1.  OO0mas xapakTepucTuKa

HanmeHnoBaHue nokazarens 3HavyeHHe MnoKa3aress
HazBanue o0pa3zoBaTesIbHON MpOrpamMmbl 03.03.02 ®dusuka (Ilpoduis: Pusnka)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M3.2 OGmiast u SKcriepuMeHTabHas
Y4eOHBIM TIJITAHOM ¢usuka (MonekynspHas pusuka.

TepMoanHaMuKa)
Yactp 00pa3zoBaTesIbHOMN POrpamMMbl baszoBas yacTth
KonnuecTBo 3a4eTHBIX eAMHHIT / BCETO YacoB 6/216

2.2.  Pacnpenenenue 4acoB 10 epuoaaM o0ydeHuUs

O01ee KOJIMYECTBO YaCOB
o | B CaMoCTOsI-
dopma S| @ .
> | & | gexkum- | Jabopa- | mpaKTH- TeJIbHOMU dopma
o0y4eHus 2| = BCero
Y | OHHBIX | TOPHBIX | YeCKMX | padoThI + KOHTPOJIA
KOHTAKTHAasl
OuHast 1 1 51 51 114 216 DK3aMeH
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3. EJM JUCHOUTLIVHBI

CdhopmupoBaTh y CTyICGHTOB MPEACTABICHHS O HauOojee OOIIMX CBOMCTBAX U SBICHUSIX
BHEIIHETO MHPA; COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHHSI COBPEMEHHOI'O CTHIIS
€CTECTBCHHOHAYYHOTO MBIIUICHHUS, HABBIKH SKCIICPUMEHTAILHON pabOThl M YMEHHUE peliaTh

3aga4u I10 O3TOMY pasacily,

HU3Y4YCHHUE 3aKOHOB OKPYXKarIICro MHpa W HMX B3aUMOCBA3H,

BBISICHEHHE TPAHMIl NMPHUMEHUMOCTH (U3NYECKUX MOJelell W Teopuil. V3ydeHue cryneHTamu
OCHOBHBIX TTOHATHH, ONIPEAETICHUI U 3aKOHOB MOJIEKYJISIPHON (DM3UKH U OCHOB TEPMOAMHAMHUKH;
(dbopMHpOBaHUE Yy CTYJCHTA CIIOCOOHOCTH PUMEHSTH 3HAHHMS, ITOJTy4aeMble IPH U3y4EeHHH Kypca,
K PEIICHHIO MTPAKTUYECKUX (PU3NIECKUX 3a1a4; 00ydeHUE CTYACHTOB CAMOCTOATEILHON paboTe ¢
y4eOHOI NUTepaTypoif; MOArOTOBKA CTYJCHTOB K M3YyYCHHIO CIEIHATIBHBIX KypCOB (pHM3HKH U
KYpPCOB T€OPETUYECKOW (DU3UKH ISl IPOBEACHHS NPO(ECCHOHATBHON AEATEIBHOCTH B 00IaCTH
npenoaBaHust (PU3MKH.

4. KOMIIETEHIIUX OBYYAIOHET'OCH, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMBI, UX
NHANKATOPBI U IINTAHUPYEMBIE PE3YJ/IBbTATbBI OBYUEHUSA

MaTEeMaTHYeCKHX |
(wm)
€CTECTBCHHBIX HAYK
B cdepe cBoel
npo¢ecCuOHAITBHON
JeSITENIbHOCTH.

METOABI PU3NIECKUX
HCCIIEJOBaHUM.
AHanu3upyeT XUMUYECKUe

KoMnerenuun Nuaukaropsl Pe3yabTaThl 00y4yeHus
OIIK-1. Cnocoben | OIIK-1.29 Ananusupyer OIIK-1.29.1 YmeeT mpHUMEHSTH
MPUMEHSTh MpOOJIEMBI, IPOLIECCHI U SIBJICHUS B | 3HAHUS 10 MaTeMaTHKe  JUIs
0a30BbIe 3HAHUS B | 00JMACTH (DPU3MKH, UCTIONB3YET Ha pemeHust  3amady  GUMKA U
obnmacti  (Pu3MKO- | MpaKTUKE OAa30BbIC 3HAHUS uHOpMaTUKH

OIIK-1.29.2 3naer CTPYKTYpPY
3a7a4 PasHOro BHJA W DPas3HbIC
MIOJIXO/IbI K PEIICHHIO 3a/1a4;

ACTIEKThI MTPOOJIEMBI U OIIK-1.29.3 Ymeer pemarb
HCTIOB3YEMBIX 0OBEKTOB, (dbuznveckue 3a7a4u u
oTpesieNisieT HalTu4Ke UCTIONB30BaTh  pEHICHUs  JUIA
3arpsI3HSIONINX BEIIECTB U JIeJaeT | YIUIYyOJIEHHOTO MTOHWUMAHHUS
BBIBOJIBI O TIPUTOJTHOCTH 3aKOHOB (DU3HKH.

HCTIOJIB30BaHMSI 3TOT0 OOBEKTA.

OIIK-1.30 Ucnons3yer OIIK-1.30.1 3naer OCHOBHOE

MaTeMaTHYeCKUH arrmapar, 11
OIMCaHMsl, aHAJIN3a,
TEOPETUIECKOTO U
HKCHEPUMEHTAIBHOTO
WCCIICIOBAHMSI ¥ MOJICITUPOBAHHS
(GU3NYECKUX U XUMUYECKUX
CUCTEM, SIBJICHUH U IIPOLIECCOB,
UCIOJIb30BAHUS B O0YUEHUU U
poeCCUOHAIBHON JEATETHHOCTH.

COJIEp’KaHUE Pa3IMYHBIX Pa3JeNoB
BBICILIEN] MaTeMaTUKU (OCHOBBI
TEOPHUM MOTPEIIHOCTER U TEOPHUH

NpUOITMKECHUH, METOIBI
YHUCJICHHOTO peuicHHs
OOBIKHOBEHHBIX

nudepeHIabHBIX  YPaBHEHUH,
OCHOBHBIE YHCJICHHBIE METO/bI

anreOppl, METOJbl YHCICHHOTO
Qg depeHIpOBaHUSL u
WHTErpUPOBAHUSA).

OIlK-1.30.23Haer wu  ymeer
MPUMEHSTh METOABl  pEIIeHUS
MaTeMaTHYeCKUX 3aja4 B

npodeccnoHanbHOM 00671aCTH.
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5. ITPOI'PAMMA JUCHHUIIJIMHBI

Ha3Banue Tembl \

Kparkoe conep:kanue TeMbl (BONPOCHI TEMbI)

Pa3nes 1. OcHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH TeOpHH.

1. IlonsTus u
OIIpEICIICHUS
MOJICKYJISIPHOM
(hrzuku.

1.1. MonekynsapHO-KMHeTUYECKask Teopusi. TepMoIuHaMuKa.
TepmoamHamuyeckas cucrema. TeMreparypa U €IMHULIBI TEMIIEPATYPhI.
JlaBnenue u equHuIbl AaBieHus. O0bEM U enuHuIbl oobeMa. KomudyectBo
BEIIECTBA U €AMHUIA U3MEPEHUsI KOJIMYECTBA BelecTBa. MospHas
Macca. YpaBHEHHE COCTOSIHUSI TEPMOAMHAMUYECKON CUCTEMBI.

?. Ocuosel MKT.

2.1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TeopHH. 3a1aya
MoJIeKysipHOU (u3uku. neanbHblit ra3. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH I'a30B.

3. Maremaruueckue
OCHOBBI

3.1. [TousiTHEe O BEPOSTHOCTH M OIEPAIMU C BEpOsATHOCTSIMH. Haxoxnenue
CpeAHHX 3HaYeHH pusnueckux BenuuuH. [ucnepcus ciydaidHoi

CTaTUCTUYECKOU BeNMYHUHbL. DYHKIMHU pacCIpeeIeHUs] BEPOSITHOCTEH. Beruncnenue
(huzuky. 2 ,
pHTerpanos tuna |, = j z"e " dz.
0
4. OyHKUUU A.1. dyHkus pacrpeieneHus MOJIEKYI 0 KOMIIOHEHTaM CKOPOCTEH.
pacrpeieeHus 4.2, OyHKIMS pacpeeIeHUs] MOJIEKYJ IO a0COIOTHBIM CKOPOCTSIM.
Makcsena. 4.3. dynkuuu pacnpeneseHus Makcpemia B 6e3pa3MepHOM BUJIE.

4.4. Onsit Lltepna. Cpegnue 3HaueHUs BEIMYUH, 3aBUCSIINX OT
CKOpPOCTEW MOJIEKYII.

A.5. Pactipenenenue bonbivana. Pactipenenenne Makcpesuia-bosibsimana.
4.6. Onpenenenue [leppenom uncna ABoraapo. Juccunamus armochep
[JIaHET.

5. CTOIKHOBEHHUSA
MOJICKYJT U SIBJICHUS
[mepeHoca.

5.1. Cpennsist yMHa cBOOOAHOTO Npodera Mosekyl. I (heKTHBHBIM
nUaMeTp U CEYEHUE MOJIEKYJIbI.

5.2. Juddysus. 3akon Ouka. Beruncnenue koadpduunenta nuddysuu B
razax. J{ucddysus B TBepAbIX TeNaX.

5.3. BaskocTs. 3akoH Bsizkoro TeueHus Hprotona. Beruncinenue

K03 dUIIEHTa BI3KOCTH.

5.4. TeonpoBogHOCTh. Beuncnenue kosgduimenra
TETJIONPOBOIHOCTH I'a30B. TemIoNpOBOAHOCTh TBEPABIX TEI.

Pa3nes 2. OcHOBHBIE 3AKOHBI TEPMOJANHAMHUKH.

6. IlepBsrii 3aKoH
TePMOTUHAMUKHU.

6.1. IlepBoe Hayano TepmoauHaMuKu. BHyTpeHHsst sHeprus tena. Pabora
B TEpMOJIMHAMUYECKHUX Ipoueccax. KonmnuecTBo TemnoTel. TemoemMKocTb.
0.2. N3onporneccel. M3oTepmudeckuii mpouecce. M3oxopuueckuii mporiecc.
M306apuyeckuit mpouecc. Aauadbarnueckuii mpouecc. [lonurponnueckuit
TIOJTUTPOITHBIH ) TIPOIIECC.

6.3 M3meHeHue Temiieparypsl aTMocdepsl ¢ BbIcoToi. PactipocTpanenue
BBYKa B rasax.

7. Bropoii 3akoH
TePMOIMHAMUKH.

7.1. Bropoe Hauano TepMoanHaMukH. TerutoBbie MamuHabl. KIT/]
rerioBbIX MamuH. [{ukn Kapho.

7.2 Teopema Knaysuyca. Outponus. HepasencrBo Kiaysuyca. 3akoH
BO3pacTaHUs SHTPOIIUH.

7.3 Luxn Kapuo B nepemennsix T, S. [Ipumepsl, mimoctpupyromue 11
Hadaso TepmoanHamMukH. [Iporecc remiooomena. Pacimmpenne
MleabHOIO ra3a B mycToTry. [Ipupaliienue sHTponuu npyu CMEINBaHUH

razos. [Tapamoxc ['m60ca.
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HaszBanue TemMbl

Kparkoe conepkanue TeMbl (BOPOCHI TEMbI)

7.4. CTaTuCTUYECKOE UCTOIKOBAHUE BTOPOIO Hayajaa TEPMOJANHAMUKH.
OTpunarenbHble TEMIEPATYPHI.

Pa3zgen 3. PeanbHble ra3pl u AKUIAKOCTH.

8. YpaBuenue Ban-
nep-Baannbca.

8.1. YpaBHenue Ban-nep-Baansca.

8.2. N3otepmbl Ban-nep-Baanbca. Kputnueckue napamerpsl. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUM.

8.3 Mcnapenue u KoHaeHcanua. BHyTpeHHssI DHEPTUsl pealibHOTO ra3a.
8.4 Dddext xoynsa-Tomcona. MeToap! MOIydeHUsT HU3KUX TEMIIEPATYP
M COKM)KEHHE T'a30B.

0. MoexyssipHbIe
SIBJICHHS B
PKUJIKOCTSIX.

0.1. Crpoenue xunkocreil. binxHuil Nopsiok B KUAKOCTAX. DyHKIUA
pazuaabHOTO pacipeaeIeHusl.

0.2. IloBepxHOCTHOE HaTsDKeHUE. JlaBieHue Mo1 M30THYTOU
[TOBEPXHOCTHIO KHUJIKOCTH. SIBJIEHUS Ha rPaHHIIE TBEPIOTO TEla U
pkuaKocTH. Kannsipaele siBieHusl.

Pasznea 4. TBepabie Tena

10.Ctpoenue
TBEP/BIX TEIl.

10.1 AMopdHBIe ¥ KpUCTALTHICCKUE TeTa. DIIEMEHTapHAS
KpUCTaJUTMUYEeCKast sueika.

10.2. Pemérku bpase. ®usnveckue TuIibl Kpuctamion. Jledexrsr B
kpuctayuiax. Kuakue kpucramisl. OyisiepeHs.

11. Da3oBrie
[IepEXO/Ibl.

11.1. ®a3oBble paBHOBeCH U IpeBpalieHus. Pa30BbIMU MIEPEXO/IbI
[IepBOro U BTOporo poja. Ilnasnenue, kpuctauinsanus, UCIIapeHue,
cyOnmarusi.

11.2. ®a3oBas auarpamma. YpasHeHnue Kianeiipona-Knaysuyca.

6.

CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHus — ouynas, Kypc —_1_, cemectp —_2_

KosanyecTBo yacoB
HanmeHoBaHMs pa3ie/ioB U TeM Jlekn. | Jladop. | IIpak | CPC | Bcero
T.
Paznen 1. OCHOBBI MOJIEKYISIPHO-KMHETUYECKOI 13 20 31 64
TEOPHH.
Pasnen 2. OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKH. 18 19 27 64
Pasnen 3. PeasibHble ra3bl ¥ AKUAKOCTH. 13 12 26 ol
Pazpgen 4. Tepabie Tena. 7 - 24,4 31,4
DK3aMeH 5,6 5,6
HUTOTI'O 3A CEMECTP 51 51 114 216
NTOI'O IO KOMITIOHEHTY OIIOII 51 51 114 216

7. OLHEHOYHBIE MATEPHUAJIBI (CPEACTBA) JUISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU

7.1. KoHTpoJibHbIEe BONPOCHI

Pa3znen 1. OCHOBBI MONEKYIIPHO-KUHETUYECKON TEOPUU

1. OmnpeneneHus v MOHATUS MOJEKYIAPHON (HU3HUKU.

2. OCHOBHBIE OJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOI TEOpHUH.

3. OcCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUIECKON TEOPUH Ta30B.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

0.
11.

7

[TonsiTrie 0 BEpOSTHOCTHU U ONEPALMU C BEPOSATHOCTIMH.
0 2
BbrunciieHnIo HHTErpanos tana |, = ! 2"e 7" dz.
OYHKIMS pacpeeIeHHus MOJIEKYIT 10 KOMIIOHEHTaM CKOPOCTEH.
QDyHKIUS pacpeieTICHUs MOJIEKYI 10 a0COMIOTHBIM 3HAYEHUSIM CKOPOCTEH.
CgoiicTBa GyHKIUM pactipeaesneHuss MakcBesia mo CKOpocTsIM.
@yHKIMM pacnpenenenns MakcBesia B 0e3pa3sMepHOM BUJIE.
Omnpit [TepHa.
Haxoxnenne cpenHMX 3HAYEHUM BEIWMYMH, 3aBUCAIIMX OT CKOPOCTEH MOJEKYJL.
[Ipumepsbl.
Pacnpenenenue bonbimana.
Pacnipenenennie Makcgenna-boinbimana.
Omnpenenenue [leppenom uncna ABoraapo.
Huccunanust atMmocdep IiaHer.
Cpennsist 1miHA CBOOOTHOTO TIpodera MOJIeKyJI.
Brruncnenue ko dunmenrta nuddys3un B razax.
Juddy3us B TBEpABIX TENaX.
Brruncnenne ko3 duiirenta BI3KOCTH.
Brraucnenue ko3¢ uimenTa TermionpoBoIHOCTH ra30B.
TernnonpoBOAHOCTh TBEPIBIX TEI.

Pa3nen 2. OcHOBHbIE 3aKOHBI TEPMOJUHAMUKH.

RHRoOoo~NoGa~LNE

-
-

21.
22.
23.
24,

0.
. I3meHeHue TeMmepatypsl aTMOC(EpHI C BBICOTOM.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TepBoe Ha4asI0 TEPMOTUHAMHUKH.
BnyTtpeHnHss sHeprus Tena.

PaboTa B TepMOIMHAMHUYECKHX TTPOIIECCAX.
KommyuecTBO TENIOTHI.

TernnoeMKoCTb.

M3orepMuueckuii mpouecc.
N3oxopuueckuil mporecc.
N3obapuyeckuii mpoiiecc.
Anunabatuyeckuit mporiecc.
[TonuTponuueckuit mpouecc.

Pacnipoctpanenue 3Byka B razax.

Bropoe Hauano TepMOIMHAMUKH.

Termosbie MammHbl. KT/ TermoBbIx MammH.

[Mukn KapHo.

Teopema Knay3suyca. DHTpomnus.

Hepasenctso Knaysuyca.

3aKOH BO3pACTaHMSI SHTPOIIUH.

[Tporuecc TemnmooOMeHa, Kak mpuMep, WutocTpupyronuii 11 Hayano TepMoaMHAMUKH.
Pacmmmpenue naeanbHOro rasa B mycroTy, Kak npumep, wumoctpupyronmi I nagano
TEPMOJIMHAMUKH.

DHTtponus cMmecu ra3oB. [lapamgokc ['m66ca.

[Tukn Kapno B nepemeHHbIX TS.

Cratuctuieckoe UCTOJIKOBaHHE BTOPOrO Havaja TEPMOJINHAMUKH.

OtpunarenbHble TEMIIEPATYPHI.

Pasznen 3. PeanbHble Ta3bl ¥ )KUIKOCTH.

okrwdPE

VYpasHeHnue Ban-nep-Baainbca.

N3orepmel Ban-aep-Baansca. Kputnueckue napamerpsl.
3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

Hcnapenue n koHaeHcanus.

BryTpeHHss dHeprus pealbHOro rasa.



6. Oddexr Jxoyns — Tomcona.

7. MeTonabl NOJy4eHHs] HU3KUX TEMIIEPATyp U CKUKEHUE Ta30B.
8. CrpocHue XHIKOCTEH.

9. TloBepXHOCTHOE HATSHKCHUE.

10. [aBieHue moja M30rHYTOU MOBEPXHOCTHIO KUIAKOCTH.

11. SIBnenus Ha rpaHUIE TBEPAOIO TENA U )KUJIKOCTH.

12. KanunnsipHbIe SBJICHHS.

Paznen 4. Tepubie Tena.

AMop(dHbIE U KpUCTaJUINYECKUE TeNa.

®du3nuecKue TUIbI KPUCTAUIIOB.

DJieMeHTapHas Kpuctajinyeckas siuerika. Pemérku bpase.
JedexTsl B KpucTamiax.

Kunkue kpucramibl. OysiepeHsl.

®a30BbIe PABHOBECHS U IIPEBPAILICHHUS.

@Da30BBIMHU MIEPEXO/IBI IEPBOTO U BTOPOTO POa.
[TnaBnenue, KpUCTAIUIM3ALHNSA, HCTIAPEHUE, CYOIMMaIIusI.
®da3zoBas nuarpamma. YpasHenue Knaneiipona-Knaysuyca.

CoNO~wNE

7.2. TeMbl THCbMEHHBIX PA0OT (THIIBI 3a]124)
KonTponpHas paboTa 1Mo TPOBEPKE TEOPETUYECKUX 3HAHMNA — IO BCEM TEMaM, C
UCIIOJIb30BAaHUEM YKA3aHHBIX BBIIIE KOHTPOJIBHBIX BOITPOCOB.

7.3. O0Opa3en coaepKaHUsA IK3AMEHAIIMOHHOT0 OnJieTa (MPH HAJIUYNH IK3aMeHa 1o
AMCIMIIJIMHE)

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. OcHoBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKOW TEOPUHU I'a30B.
2. OyHKIUS pacnpeAeseHus MOJIEKY 10 KOMIIOHEHTaM CKOPOCTEH.
3. [aBnenue 1o M30THYTON MOBEPXHOCTHIO YKUKOCTH.

B cnywae BeneHus yueOHOro rmpoiiecca ¢ MCHOJIB30BAHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CoJep)kaHue OujeTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJYYAIOT OBYYAIOIIUECSA

OO6mrast olleHKa 3HAaHUM OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs mo 100-6ammbHOM
[IKaJe HCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxke. OpraHuzalroHHO-y4deOHas
paboTa B ayJMTOPHH OIICHHBAETCS HAa OCHOBE TAaKMX KPUTCPUEB KaK IMOCEIMIAEMOCTh 3aHSTHH,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBITIONHEHUE JOMAIIHUX 3aJaHWi, aKTUBHOCTh BO BpEMS
MPOBEJCHUS JIEKIMOHHBIX U TPAKTUYECKUX 3aHATUN (yyacTHe B OOCYXACHMHM TEKYIIEro H
MPONJICHHOTO MaTepuaia, peleHue 3a1ad u T.10.).
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8.1. ®opwma oOyuenus — ounas, Cemectp 2

MakcumaJjibHOe
Homepa pa3nesnios Bunawbi pador KOJIUY€eCTBO
0aJ10B
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocTosiTenbHas paboTa 20
1-4 KoHTposbHbIe paboThI 1O MPAKTHKE
KonTtpomnpHast pabota 110 TEOPETHIECKOMY 30
MaTepuany
NTOI'O 60
DK3aMeH 40
OOt UTOT 3a CEMECTP 100

CooTBeTCTBYE OAJLIOB OLIEHKE

OneHka 1o nATHOAILHOH IIKaJIe
KoanuecTBo 0a10B =
w3 100 ECTS | Dk3amen, nud¢pepeHunpoBaHHbIIT 3aver
3a4er

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4YTE€HO
70-74 D 3a4TCHO
60-69 E YIIOBJICTBOPUTEIIEHO B—
35-59 FX HE 3a4TCHO

0-34 = HEYIOBJICTBOPUTEIHHO -,

9. OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NPOLECCA JJIs JINL C
OI'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3JOPOBbs U UHBAJIMAOB

B xozxe peanuzanuy JUCHMILIMHBI UCIIONB3YIOTCS CIEAYIOIINE TOTOIHUTEIbHBIE METOBI
00y4eHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH Y ITPOMEKYTOUHOM aTTeCTAllMM O0y4YaloIIUXCs B
3aBHCUMOCTH OT UX MHJUBHyaIbHBIX 0COOEHHOCTEM:

1) JUIS CHETBIX U CI1a00BUASIINX:

— JeKUMU 0(hOpPMIIAIOTCA B BUJIE JIEKTPOHHOT'O IOKYMEHTA, IOCTYITHOTO C IIOMOILBIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;

- JIIA BBIIIOJTHECHU A 3aaHus npu H€O6XO}II/IMOCTI/I MpeaoCTaBIACTCA
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINUMBAIOIIUX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JIEKIMH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

- IMUCbMCHHBIC 3a/IaHUS BBIMIOJIHAIOTCA Ha KOMITIBIOTEPE B MMACHEMEHHOMI Q)opMe;

— 9K3aMEeH TPOBOJUTCS B IHUCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHNe B popMe TeCTUPOBAHUS.

3) JUISL JIAL C HapyILIEHUSIMU OTIOPHO-/IBUTATENILHOTO anmapaTra:

— JIeKUKU 0(hOpMIISAIOTCA B BUJIE JIEKTPOHHOT'O IOKYMEHTA, IOCTYITHOTO C IIOMOIIIBIO
KOMITbIOTEpA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM;

- IMHUCBbMCHHBIC 3aJIaHUS BBIMTOJTHAIOTCA Ha KOMITBIOTEPEC,

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME MIIM BBIMOJIHSAIOTCS B MUCbMEHHOU
dbopme Ha KOMIIBIOTEpE.

ITpu HEOOXOIMMOCTH NIpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHHU IS IOATOTOBKHU OTBETA.
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[lponexypa mpoBeAeHHMS  NPOMEXKYTOUYHOHW  aTTECTAllMM  JUIL  OOYYaroIIuXcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[IpoMexxyTouHast aTTECTAaLUsI MOKET IPOBOANUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYUYCHHs JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepuer mia kaxzaoro oOywaromerocss B (opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUATHOHN (pOpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO arapaTa:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MPOLIECCA

VY4eOHble 3aHATHS MPOBOIATCS B 4-M yueOHOM Kopryce (1. oHeuk, mp. TearpanbHbIH,
1. 13). Jlns npoBeeHus JIEKIMOHHBIX 3aHATUH TpeOyeTcst ayaAuTopus, 000pyI10BaHHAs MEJIOBOU
WIA MapKepHOH NOCKOH, MyJIbTHMEIMIHBIA MPOSKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Ui CTyJIeHTOB, paboyee MECTO IpernoaaBaTelis, BbIXol B IHTepHET — MPOBOIHOM UM C
ucnonb3zoBanuem Wi-Fi.

Jins  BBIONHEHMA  J1abopaTopHBIX  pabor  Tpebyercst  jabopaTopuu  CO
CHEUAIN3UPOBAaHHBIM  000PYJOBaHMEM, KOTOpPO€ OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSAM
UG poBOro 0Opa3oBaHUsA: UMEET B HATMUUHU OOJIBLIOE KOJIMYECTBO PA3IMUHBIX TUIIOB JaTYUKOB,
KOTOpBbIE MOJKIIOYAIOTCS K HOYTOyKy (IUIaHIIETY) M MO3BOJISIIOT OCYHIECTBISATH COOp
HKCIEPUMEHTAIbHBIX JIaHHBIX, TIpaUYecKuid aHanu3 JaHHBIX, pPELIeHHEe MaTeMaTUYeCKUX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAIIbHBIX TaHHBIX.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMONMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
kadenps! oOuiel Gpusuku u AMIaKTUKKN Gusuku (aya. 220).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHaiabl IO
JTUCLUILIMHE, pa3MelieHHble Ha 1iatdpopme Moodle IlenTpa aucTaHIMOHHOTO OO0pa3oBaHUsA
OI'bOY BO «/lonl'Y». IIpn u3ydeHUn QUCHMIUIMHBI MPUMEHSIOTCS JIEKTPOHHOE 00y4YeHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIMH KOHTPOJb 3HAHUN OOy4aroUmMxXxcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA
11.1. OcHoBHas nuTEpaTypa

1. 1. Mamox H.I'. Monekynsapnas ¢usuka u tepmoannamuka. Kypc nexuuii. JlonHY,
2019. - 144 c.
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2. CusyxwuH /[I. B. O6muii kypc pusuxu. T. I1.- TepmoaunHamuka u MoJieKysipHas Gpusnka
/ A. B. CuByxuH. - M.: Hayka, 1990. - 591 c.

11.2. ononHuTeIbHAS JUTEPATYPA

3. Martsees A. H. Monekynsipaas ¢usuka/ A. H, Matsees. - M.: Bricmas mkona, 1987.-
360 c.

4. CasenneB U.B. Kypc o6meit ¢puzuku. T. 1. - Mexanuka. MonexynsipHas ¢pusuka / 1.B.
CagenbeB. - M.: Hayka, 1987. - 511 c.

5. Kukoun A. K. Monekynsipaas ¢pusuka / A. K. Kukoun, U. K. Kuxoun. - CII0.: Jlans;
M., 2007. - 480 c.

6. Hponos U. E. 3agauu o obmeit ¢pusuke / U. E. Upomos. - M.: Hayka, 1988. - 416 c.

12. HH®OPMALMNOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaMoTeKA (HOB): denepanpHas
rocyaapcTBeHHas uH(popMarmonHas cucrema / MunucrepctBo KyneTypel P®; Poccuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
noJb30BaTeNel. —eKCT: AIEKTPOHHBIH.

3. Hayunas snextponnas OubOmmoreka «KubepJlenmHkay: caiit / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPH30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTeYHas cuctema: cailT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: Uit aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JEKTPOHHBIMN.

6. DiieKkTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. JIeKTpPOHHBI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnen caiita / Hb
Houl'Y. — Tekcrt: anextponnsiii // OBC Hdoul'Y: caitir. — URL: http://library.donnu.ru/catalog/
(mara obpamienust: 01.09.2023). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Juextponnblii apxus JIouIl'Y: pa3aen caitta/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC MonI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIH.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koproparuBHas muuen3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammbsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD 111 cBOG0JHOTO IPOrpaMMHOTO 00ECTIEUEHHS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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