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1 ]_le.J'II/I 1 3a]a91 U3YUYCHHUA TUCHUIIIMHBI

1.1 Ieap aucHUNINHBI

Kypc «Tepmonunamuka, cratucruyeckas ¢pusnka u (pu3ndeckas KHHETHKa» HalleJieH Ha
noJiydeHrue 0a30BbIX 3HAHHUM MO0 BTOPOMY paszzeny TeopeTndeckoi ¢pu3uku. B pamkax gaHHOTO
Kypca CTYAEHTHI JOJKHBI U3YUUTh 3aKOHBI M METO/Ibl TEPMOIMHAMUKH, CTATUCTUYECKON (DPU3UKH
U (pU3NYECKON KUHETHKH, HayYUThCS MCIOJB30BaTh Pa3jIMyYHbIC UX JUIS PEIICHHUS] KOHKPETHBIX
¢bu3nUecKux 3a1ay.

1.2 3aga4yu AUCHMILINHBI

*  PacKkphITh pPOJb (yHIAMEHTAIBHBIX MPUHIUIOB M METOJOB TEPMOJUHAMUKH,
CTaTUCTHUYECKOU (PM3MKU U (PU3HMUECKON KHHETUKH;

* HayuyuTh HCIIOJH30BATh COBPEMEHHBI MAaTEMATWYECKUU ammapar Uis pPElIeHHs
KOHKPETHBIX 3a71a4;

*  pPaccMOTpeTh OCHOBHBIE MPOOJIEMbI TEPMOIUHAMUKHU, CTATUCTHUECKOW (PU3HKH H
(bu3HUECKON KUHETUKY;

* copMHpOBaTh Yy CTYACHTOB 3HAHUS M HABBIKM, IMO3BOJSIONIME CAMOCTOSTEIHHO
pemaTh NPUKIaIHbIC 3a/1a4H.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Hucuumumaa B1.B.04.02 TepmonuHammuka, crtatuctuyeckas ¢usuka u ¢umdeckas
KWHETHKA OTHOCHUTCS K OO0s3aTeNbHOM BapHMAaTUBHOW yacTh B u3ydeHHH Moaynst «OCHOBBI
TEOPETHUECKONW (U3UKU» U SBIIAETCS 0a30BBIM TEOPETHUECKUM U MPAKTUYECKUM OCHOBAHUEM
JUISL IOJITOTOBKU OakajiaBpoB 10 BTOpOMY Hpoiutio «DU3nKay.

W3yuenne paHHOrO MOAyas Oa3upyercs Ha 3HAHUAX, YMEHHUSAX, HaBbIKaX,
c(OpPMHUPOBAHHBIX B MPOLIECCEe U3YUEHUS AUCHUIUINH: «Bpiciias MaremaTnka», «MoJeKkyspHas
busukay.

OcBoeHME MAHHOM JUCUUIUIMHBI SIBJISETCS OCHOBOM JUISl TOCJIEOYIOLIETO H3YyYEHUS
Moxynein: «MamuHoBeneHuey, «MaTepuaaoBeieHue», «JIEKTPOTEXHUKA U DJIEKTPOHUKA», a
TaKKe Ui MOCIEIYIOIIEro MPOXOKIECHUS MeIarorn4eckoi MpakTUKU, IOJArTOTOBKA K UTOTOBOM
rocy/lapCTBEHHON aTTECTALIHU.

1.4 IlepeyeHb NUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs] IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrpaMMBbl
W3yuenne naHHOHN yueOHON AUCIUILTMHBI HAIIPAaBICHO Ha (popMupoBaHHE y 00yJaromuXCs
KOMIIETEHIUHI

No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM TUCIUTUIMHBI
. | Kommer KOMITETCHIINHU 00yJaronIuecs T0JKHBI
| enmuu (nm e€ yacTu) 3HATh YMeTh BJIA/I€Th
1. OK-3 CIIOCOOHOCTBIO e  (£a3oByIO ® IPOJEMOHCTP | ®  HaBbIKAM
HCIIO0JIB30BATh TEPMHUHOJIOTHIO HUpOBAThH u
€CTECTBEHHOHAYY | e  CIIOCOOBI MPUMEHEHUE HCIIOJIb30BaTh
HBIC U OMMCaHUA pa3IuYHBIX 0a30BbIC
MaTEMaTH4CCKHE | [POIIECCOB M METO/I0B IIpU TEOPETUUYECKU
3HAHUS TSI CHUCTEM; perieHun € 3HaHMS IS
OPHMCHTHPOBAHUS | o  (hopMyIHMPOBKY | KOHKPETHBIX pelieHus
B COBpCMCHHOM OCHOBHBIX T€OpeM U | 3ada4; npogeccruona
MH(POPMALIMOHHO | 33KOHOB e  pemiathb JIbHBIX 3aJ71a4
M IPOCTPAHCTBEC 3aJa4u 1o ®  HaBBIKaM
JTaHHOU U IPUMEHSATH
JUCLIUIUINHE; Ha MPAKTHKE
®  POBOIUTH 0a30BbIC
YUCJICHHBIC npodeccrona




No Nupexe Conepxanue B pesynbrate u3ydyenus: yaeOHOM TUCIUTUIMHBI
. | Kommer KOMITETEHIUN o0yyJaronuecst O KHbI
| eHIUH (nm e€ yacTu) 3HATh YMeTh BJIA/IETH
pacueTsl TEHBIE HaBBIKU
COOTBCTCTBYIOIIIA | o HaBBIKAM
X (hu3nyecKux u
BEJIMYUH B UCIIOJIb30BaTh
OOLICHIPHHATBIX | CIELUATUZUPO
cucTeMax BaHHBIC
€IMHULL; 3HaHUSA I
OCBOEHMS
POQHIBHBIX
(buznYecKux
JTUCITATUIVH (B
COOTBETCTBUU
¢ mpoduem
TTOJITOTOBKH)
2. ITK-1 TOTOBHOCTBIO e MaTeMaTU4YeCKd | ®  pelIaTh e  MeToJaMu
pealin30BbIBATH it anmapar; 3aauu JuIs MaTeMaTU4eCK
00pa3oBaTE/bHBIC | @  OCHOBHBIE MIPOCTBIX ux
IPOTPaMMbl 10 | pe3yIbTaThl M MOJIEJIEH; npeoOpa3oBaH
yqeGHBIM MPaKTUYCCKUEC ° aHaJIU3MUpOBa WH U1
npeamMeTam B | IpUIIOKECHUSA Th (bmnqecmﬁ NOJIy4eHHUs
COOTBETCTBUU  C CMBICJI OCHOBHBIX | OCHOBHBIX
TpeOOBaHUAMU bopmy, ¢bu3nuecKux
00pa3oBaTEeIbHBIX ypaBHEHHIA U pe3yabTaToOB
CTaH/IapTOB pE3yabTaTOB

2. CTpyKTYpa M coiep:KaHHe JUCIUIIIHHbI

2.1 Pacnipenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAaM pador
Obmas Tpynoémkocts muctumuinael b1.B.04.6.2 TepmomuHamuka, cTaTUCTHUYECKas
¢dusnka u puznyuecKas KHHeTHKa cocTariseT 3 3ad.en. (108 yacoB) ux pacrpeneneHue Mo BUIaM

paboT mpencTaBieHo B Tabnune (014 cmyoenmog 3P0).

Bun yue6HOI paboThI Bcero Kypc
4acoB (dacer)
2
KonraktHas pabora, B TOM uncJe: 8.3 8.3
AyIuTOpHBIE 3aHATHS (BCero):
3aHAaTHA IEKIIMOHHOTO THUIIA 4 4 - - -
JlaGopaTopHble 3aHATHS - - - - -
3aHATHS] CEMMHAPCKOTO TUIIA (CEMHUHAPBHI, 4 4 ) ) )
IIPAKTUYECKHUE 3aHSTHSI)
MNuas koHTaKkTHas padora:
KonTtpons camoctostensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 4HucJIe: 91 91
ITpopaboTka y4eGHOro (TEOPETHUYECKOro) MaTepraa 20 20 - - -
BrinonHenue nHAMBUTyadbHBIX 3aaHUH (TOATOTOBKA 20 20 - - -




COOOIICHUH, TPE3EHTAINI)
Pedepar 20 20 - - -
IloaroToBKa K TeKyIieMy KOHTPOJIIO 31 31 - - -
KounTtpoJs: 8,7 8,7
3a4eT
OO01mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAs 8.3 8.3
pabora
3a4. efy 3 3

2.2 CTpyKTypa MOAyJIs:
Pacnpenenenue Bu0B yueOHOH pabOThI U X TPYAOEMKOCTHU IO pa3zeiaM AUCHUIUIAHBI
«TepMoiMHaMKKa, CTATUCTHYECKAs (pU3UKa U PU3NYecKas KUHETHKa (0151 cmydenmos 3P0).

No KonnuecTBo yacos
N AynautopHas CamocrosiTenbHas
pas3n HaumeHnoBaHue pa3zuesnos
ena Bcero pabota pabota
J [ o3 | Jp
b1.B.04.02 Tepmoounamuka, cmamucmuueckan uuxka u puzuueckas KuHemuKa
OcCHOBHBIE TPUHIUIIBI
1. pHHit 13 1 12
CTaTUCTHUYECKON (PUBMKH
TepMoauHaMuKa paBHOBECHBIX
2. | SPMoA P 13 1 12
CHCTEM
3 CraTtucTuyeckue pacrpeeineHus 14 1 13
' |ans ueasIbHBIX CUCTEM
4. |HeuneanbHble CHCTEMBI 14 1 1 12
5 ®a30B0€ U XUMUYECKOE 15 1 14
paBHOBECHE
6. Teopus dpiykryarnuii u 15 1 14
OpOYHOBCKOE JIBIDKCHHUE
7. |Kunernueckue ypaBHEHUs 15 1 14
Bcero 4 4 91

2.3 Coneprxanue pa3aeioB AUCHUNIHHBI:
2.3.1 3auaTHA JEeKIINOHHOI0 THIIA

Ne ®opma
HaumenoBanue paznenos Conepxanue pasaena TEKYILETO
KOHTPOJIS
1 2 3 4
1. |OcHOBHBIE IPUHILIMIIBI Hcropus npenmera. Omnpoc
CTaTUCTHUYECKON (PU3UKU TepmoanHaMuueckas CUCTEMA KaK

00BEKT UCCIEI0OBAHUS.
TepMOaAMHAMUYECKUI TPUHLIAIT
agauTuBHOCTU. Kitacchl aqquTUBHOCTH




Onucanue TepMOIMHAMUYECKHX
cucreM. @azoBoe IPOCTPAHCTBO.
dazoBas Tpaekropus. CTaTUCTUUECKUN
aHcaM01b. OyHKIMS CTAaTUCTUYECKOTO
pacIpeieNICHHs U €€ CBOMCTBA.
OproauuHoCTh. TepMOIMHAMUUYECKOE
paBHOBecue. CTaTUCTHYECKas
HEe3aBUCUMOCTb. KBa3u3aMKHyTbIE
cucreMbl. OIykTyanuu GU3NIECKUX
BennuuH. Teopema JInyBuins.
ITocTynatr 0 MUKpOKaHOHUYECKOM
pacnpenenenuu. KBantosas
cratucTuka. CTaTUCTUYECKUM OnIepaTop
U €ro CBOMCTBa. DHTPOINHUS U
CTaTUCTUYECKUU BEC.

TepMmoauHamuka
PaBHOBECHBIX CUCTEM

TepMmoanHaMUYECKUE BETUYUHBIL.
Temneparypa. Makpockonuyeckoe
IBWKeHHue. BHelHue BO3IeCTBU.
Ammabarudeckuit mporecc. /laBnenue.
PaboTa 1 KoJIM4ecTBO TerIa.
Tennoemkocts. TepMoguHaMuyeckue
noreHuuansl. [1epBbIil 1 BTOPOH 3aKOH
tepmoauHamuku. Teopema Kapho.

T/l nepaBencTBa. Tperuii 3akoH
TEPMOJUHAMUKH U €TI0 CIEIACTBUS.
HenoctkumocTh aGCOTIOTHOTO HYJIS
temneparyp. [loBeneHue TermmoemMkocTu
BOJIN3M aOCOJIFOTHOTO HYJIS

Meton T/ moTeHIMaNOB.
TepMoauHaMuKa ra3os.

MeTtoapl oxnaxaeHus Ta30B (MpoLecc
Jlxoynsa-ToMcoHa, paciiupeHue rasa B
IIyCTOTY U T.A.). TepMoauHamMuka
MarHeTUKOB. MarHuTHOE OXJIaX/I€HNE
IIapaMarHeTUKOB. MarHUTOCTPUKLUS.
TepMoanHaMKKa JUIEKTPUKOB.
[Teez03ddexr. TepmoaunHamuka
crep:kHel. TepMoaHaAMUKA I11a3Mbl

Ompoc




CraTucTHYECKHE
pacnpeneneHus st
UIeaIbHBIX CUCTEM

W neansHblil O0JIBIIMAHOBCKHIL Ta3.
Pacnipenenenne bonsimana. CBoOomHas
SHEPrus UACATBHOTO r'a3a. Y paBHEHUE
cocTosiHUS. MeanbHbIi a3 ¢
IMOCTOSIHHOH TEINIOEMKOCThIO. 3aKOH
paBHOpacnpenenenus. [Ipenenst
MPUMEHUMOCTH UACAIBHOTO
0O0IBIIMAHOBCKOTO Ta3a.

Cratuctuka ®epmu-/lupaka. depmu-
ra3 Ipyu HU3KUX TEMIEPATYpax.
DNEKTPOHHBIN ra3 B MeTa/lIax.

Craructuka bose-Ditamrreiina. boze-
ras Ipy HU3KHUX TEMIIEpaTypax.

TennoeMKoCTh AByXaTOMHOTO Tasa.
Bkrnan BpamaTenbHbIX, Koie0aTenbHbIX
U DJICKTPOHHBIX CTETIEHEH CBOOOIBI.
VY4er B3aMMOAECUCTBUH SCPHOTO CIIMHA
U MOJIEKYJIIPHOTO BpalleHus (OpTo- U
rapa- BOJAOpPOJ, OPTO- U I1apa-
nenTepuin)

Cratuctrueckas TeOpHsi paBHOBECHOTO
n3iyyeHus. @opmyna [Inanka nms
IIJIOTHOCTHA PAaBHOBECHOT'O U3JIy4CHHS.
IIpenenbHble cydyau HU3KUX U BBICOKUX
yactoT. ®opmynsl Penes-/[xunca u
Buna. 3akon cMenienus Buna. 3akon
Credana-bonpimana. TernmoemMkocTs U
JIaBJICHUE PABHOBECHOT'O U3JIy4CHUS.

Teopust TEIIOEMKOCTH TBEPBIX TE.
Kiaccuueckast Teopust TEIII0EMKOCTH
TBepbIX Ted. 3akoH [romonra u [ltu.
Teopus TEIIOEMKOCTH TBEPAOTO TEJIA
OuinmreitHa. OcHOBBI Teopuu [edas
TEIJTIOEMKOCTH TBEPJBIX TEI.

Craructuueckas pu3uKa TBEpAbIX Tel,
HaXOJAIIMXCS B DJIEKTPUUECKUX U
MarHUTHBIX M0JIAX. PacueT 3aBucumoctu
JIUBJIEKTPUUECKON BOCIIPUUMYUBOCTH
Ten ot Temneparypsl. @opmyna Jlebas u
3akoH Kropu. 3aBUCUMOCTh MAarHUTHOM
BOCIIPUMMUYHUBOCTH TBEPABIX TEN OT
teMieparypsl. 3akoH Kropu — Belicca.

Ompoc




HewnneanbHble cHCTEMEI

HeupneanbHeplil ra3. Yuer oaeKkynsipHOTO
B3auMOJIeicTBUSA B cucteMe. Cucremsl ¢
KOPOTKO JACUCTBYIOIIUMH CUIIAMH,
YpaBHEHHE COCTOSHUS KIIACCHYECKOIO
cnabo HewJleanbHOro ra3a. BupuanbsHoe
pasnoxkeHue. Pacyer nepBbIX MONPaBOK
K ocHOBHbIM T/l BenmmunHam. Popmyna
Ban-nep-Baansca.

Teopus KI1acCUUECKUX PAaBHOBECHBIX
HeuJealIbHEIX cucTeM. CHCTEMEI C
JANbHOJICUCTBUEM. Y PABHEHHUE
COCTOSIHHS ITOJTHOCTHIO HOHH30BAHHOM
mIa3Mbl. PacueT nepBhIX MOMPABOK K
ocHoBHBIM T/l pyHKIMSIM

KoHnTponsHas
pabota

da3zoBoe U XUMHUYECKOE
paBHOBECHE

dazoBoe paBHOBecHE U (ha30BbIE
nepexopl. T/] cucTeMBbI € IEPEMEHHBIM
YUCJIOM 4acTULl. XUMUYECKUN
MOTEHLMAJ. Y CJIOBHS paBHOBECHS JIBYX
¢a3. Knaccudpuxamus OI1. OIT 1-ro
pona. ®opmyna Knaiinepona-
Knay3uyca. Kpurnueckas Touka.
YcnoBus paBHOBecHs Tpex ¢as.
®a30B0€ paBHOBECUE I'€TEPOTCHHOU
CUCTEMBI C Y4ETOM CHJI IIOBEPXHOCTHOTO
HaTsokeHus. PII 2-ro pona. YpaBHeHUs
Opendecra.

OOmu1re ycaoBHsi paBHOBECHS B
XUMUYECKH Pearupyronux cucTeMax.
PaBHOBeCHbIE XUMUYECKHUE PEAKLIUU B
CMECH MJICANIbHBIX Fa30B. 3aKOH
neiictByronux macc. Koncranra
XMMUYECKOIO paBHOBeCHs. TeIIoBoi
b HEKT XUMHYECKON PEeaKIIHH.
YpaBuenue Bant-I'odda

Ompoc




Teopus dpiykryarnuii u
OpOYHOBCKOE JIBIDKCHUE

Teopus ¢pykTyaruii OCHOBHBIX
TEPMOIMHAMUYECKHUX BEIUUUH. MeToa
KOPPEJSLMOHHBIX (PYHKITHH.

bpoyHOBCKOE NBHKEHUE U CITydalHbIE
npoueccsl. Pusnueckue
XapaKTePUCTUKU OPOYHOBCKOTO
nBrokenna. CToxacTHUYECKUE
middepeHnanbHbIe ypaBHEHHS.
@opMyIIBI U CPEAHUX 3HAYEHUH OT
KBaJIpaTOB U3MEHEHUN UMITyJIbCA U
CMeELIeHUs. Y PaBHEHHE
CMmonyxoBckoro. YpaBHeHne Qokkepa-
IInanka u ero npocrenmmne
npuMeHeHus. CekTpaabHble
IIPEJICTaBICHMS B TEOPUH CITy4alHBIX
poreccoB. BpemeHHbIe
KOPPEJSLMOHHBIE (DYHKIIUH.
CrniekTpasibHas MJIOTHOCTH CIy4aliHOTO
raycCOBCKOTO Ipo1ecca. TeroBsle
IIyMBI 1 00001IeHHAs (hopMyna
HalikBucra

Pedepar,
OIIpoC

Kunernueckue ypaBHEHUs

Hepapxust BpeMEHHBIX U
MPOCTPAHCTBEHHBIX MACIITA0OB.
WuTterpan cronkHoBeHuit boromobosa.
IIepexon k HHTErpasly CTOJKHOBEHUN
bonsivana. CBolicTBa HHTETpaia
cTonkHOBeHU bosbimana. OyHKIusA
pacnpenenenuss Makcsemna. H-treopema
bomsmMana. CtaTucTU4eckoe
000CHOBaHME YpaBHEHUH ra30BOM
muHaMuku. [loctpoenue ypaBHeHu
THJIPOJMHAMUYECKOTO MPUOIIKEHHUS;
KMHETUYECKOE YpPaBHEHHUE ISl JIETKOU
KOMIIOHEHTHI; YpaBHEHHE
KUHETHYECKOro OanaHca

MuKpOCKOIMYECKNE ypaBHEHUS AJIS
3apsKEHHBIX YACTHI] U MOJI.
[TapameTpsl pa3pexeHHOM IUIa3MBI.
[TpubnuxeHne BTOPHIX
KOPPEJISLUOHHBIX (PYHKITHIA
(MoNIpU3aIIMOHHOE TPUOIIKEHUE).
WHrerpain cronkHoBeHu banecky-
Jlenapna. D¢ deKTHBHBIN MOTEHIINA.
Nurerpain cronkHoBeHui Jlannay.
CBolicTBa UHTETPAJIOB CTOJIKHOBEHUH
JUIS pa3peKEHHOH I1J1a3MBbl.
[Tpubnmxenne 6ecCTOTKHOBUTEIBHOM
1a3Mel. 3atyxanue Jlannay.

Ompoc

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA




CrpykTypa NpakTU4eCKUX 3aHATHMN:

[TpoBepka HaMMUKsl BHITIOJIHEHHOTO 33JJaHUsI CAMOCTOSTEIIbHOW PaOOTHI
Bri6opouHnas mpoBepKka HaIU4UUs U IPABUIBHOCTH BBITIOJIHEHUS IOMAIITHETO 33 JaHuUs.
Paz6op TMNMUYHBIX OMIMOOK, BO3HUKIIHUX B CAaMOCTOSITEIBHOM padoTe.

PaccMmoTpeHne TeopeTHUeCKUX OCHOBAHUM JUIsl IPAKTUKHU TEKYILEH TEMBI.

Paz0op nmpakTHUECKUX METOJIOB U pelIeHHe COOTBETCTBYIOIIUX 3a/1ay.

. KoppexTtupoBka 3a1anuii 1711 CaMOCTOSITENIHONW paOOThI CTY/IEHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATHIX MPOBOIUTCS ayAUTOPHAsE KOHTPOJIbHASA padboTa.

SECIPCES

TeMbl ceMMHAPOB IO TUCHUIINHE

1. OcHOBHBIE IPUHIMIIBI CTATHCTUYECKON (PU3UKI

2. TepMoauHaMHKa PaBHOBECHBIX CUCTEM

3. Cratuctuyeckue pacnpeneaeHus A1 UACaIbHbIX CUCTEM
4. HenpneanpHble CUCTEMBI

5. ®a30BO€ U XMMUYECKOE PAaBHOBECUE

6. Teopus duykTyanuii 1 OpOyHOBCKOE JABIKCHUE

7. KuHetnueckue ypaBHEHUs

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHusl AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcst Mo JMCHHUILIHHE (MOLYJII0)

CamocrosTenbHas pa60Ta CTYACHTOB 11O JUCHHUIIIIMHE COCTOUT U3 BaHaHHﬁ,
COOTBETCTBYIOIIMUX KaXKIOMY IIPAKTUIECKOMY 3aHATHIO.

BueaynuropabiMu popMaMu M HHCTPYMEHTaAMH CaAMOCTOSITENIbHON padOThI CTYJICHTOB TIO
JUCHUITIIIMHEC ABJIAIOTCA:

. BBIIIOJIHEHHUE JIOMAIIIHUX 3a/1aHui (IPaKTUYECKUX U TEOPETUUECKUX);

. BBITMIOJTHEHUE JIOMAITHUX KOHTPOJBHBIX pabOT (KaKk CpeICTBO IMOJATOTOBKH K
ayJIUTOPHBIM KOHTPOJILHBIM paboTam);

. MOJITOTOBKA K MPAKTHYECKUM 3aHATHUSAM, padoTa C JEKIIMOHHBIM MaTepHaJIOM;

. MIOATOTOBKA K 3K3aMEHY.

Buner caMmocTosiTenbHON pabOTHI CTYIEHTOB:

1. PaboTa ¢ Hay4HOH U y4eOHO-METOIMUECKOM JUTEepaTypoii (YKa3bIBaeTcs aajee).

2. [lonrotoBka K BBINOJHEHHIO  paboT  1abOpaTOpHOrO  MpakTHKyMa

(cooTBeTCTBYIOMKE Y4eOHO-METOIMUECKUE TIOCOOHS YKA3bIBAIOTCS Jajee).

[TpoxoskieHre TeCTUPOBAaHUS 00YUAIOIIET0 U KOHTPOJIHUPYIOIIETO XapakTepa.
Hanmcanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCS Aajiee)

u3yueHHe 003aTeIbHON U JOTIOTHUTEIBHOM TUTEPATypPHI;

BBIIIOJIHEHUE CAMOCTOATEbHBIX 3a/laHUi HA IPAKTUYECKUX 3aHIATHSX;

MOMCK H(pOpPMAIMU IO 33a7aHHOM Teme B ceTH VIHTepHeT;

CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BBIIIOJIHEHHBIX 33JaHUl;

MOJIrOTOBKA K HAIIMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, clladya 3K3aMeHa.

VoA kW

Ilepeuenpb yueOHO-METOIMYECKOTO 00ECTICUeHHS TUCIIUITITHHEBI
Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSITETILHON pabOTHI

1 |IIpopabotka yueOHOro |AkceHoBa, E.H. O6mas ¢usuxa. Tepmoaunamuka u
(TeopeTuyecKoro) MoJieKyisipHasi (pusuka (TiaBbel Kypca): yuebHoe mocodue / E.H.
Marepuana AxcenoBa. — Cankr-IlerepOypr: Jlans, 2018. — 72 c.




Edpemos, FO. C. Craructuueckass ¢(u3uka ¥ TepPMOIMHAMHKA:
ydeOHoe mocobue mis akagemudeckoro OaxamaBpuata / HO. C.
EdpemoB. — 2-e mu3n., ucnp. u non. — M.: U3narensctBo HOpaiir,
2018. — 207 c. — (Cepus: bakanaBp. AkaJeMHUYECKHHA KypC).
Pexxum  poctyma:  www.biblio-online.ru/book/38A30CB7-9FEA-
44E7-AF1E-7B7ETFB9551A.

2 |BeimonHenue MuponoBa, I'.A. MonekynspHast ¢(u3uka U TepMOAMHAMHKA B
MHIUBUAYAJIbHBIX BONpOCax U 3agadax: yueOHoe nocodbue / I''A. Muponosa, H.H.
3aganuii (moaroroBka  |bpanar, A.M. Caneukuii. — Cankr-IlerepOypr: Jlanp, 2012. —
COOOIIIEHUH, 480 c.

IIpEe3EHTALHI) bernog, I'. B. Tepmoaunamuka B 2 4. Yacts 1: yueOHUK M IPAKTUKYM

IUIs akajieMudeckoro OakanaBpuata / I'. B. benoB. — 3-e u3s., ucmp.
u pon. — M.: UspatensctBo FOpaiit, 2018. — 264 c. — (Cepusi:
bakanasp. Akagemudeckuii Kypc). — Pexxum poctyma: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3 |Pedepar Hernad, A. A. Kypc ¢usuku / A. A. letnad. - M.: Briciias
mkona, 2002. - 717 c.

Wponos, U. E. 3agaun mo odmeit pusuke /U. E. Uponos. - CII16:
UznarensctBo «Jlanb», 2006. -416 c.

Cagenbes, 1.B. Kypc o0mieii ¢pusuku. B 3 1. Tom 1. Mexanuka.
MonexkynsipHas ¢usuka: yuebnoe nocodue / M.B. CaBenbeB. —
Cankr-IlerepOypr: Jlanp, 2018. — 436 c.

Kanamuukos, H.II. OO6mas ¢usuka. COOpHHMK 3aiaHUl H
PYKOBOJICTBO K pELICHHIO 3a7ay: ydeOHoe mnocobue / H.IL
Kanamnukos, C.C. MypaBbeB-CMmupHoB. — Cankr-IletepOypr:
Jlann, 2018. — 524 c.

4 |l[loarotoBka k Tekymemy|AkcenoBa, E.H. OOmas ¢usuka. TepmoauHamuka U
KOHTPOJIIO MoJIeKyJsipHas ¢u3uka (raaBbl Kypca): yueOHoe nocodbue / E.H.
AxcenoBa. — Cankr-IlerepOypr: Jlans, 2018. — 72 c.

Edpemos, FO. C. Craructuueckass ¢u3uka ¥ TEpPMOIMHAMHKA:
ydeObHoe mocobue mis akagemudeckoro OaxamaBpuata / HO. C.
EdpemoB. — 2-e m3n., ucnp. u non. — M.: M3parensctBo HOpaiir,
2018. — 207 c. — (Cepus: bakanaBp. AkaJeMHUYECKHUA KypC).
Pexxum  poctyma:  www.biblio-online.ru/book/38A30CB7-9FEA-
44E7-AF1E-7B7ETFB9551A.

bernog, I'. B. Tepmoaunamuka B 2 4. Yacth 1: yueOHUK M IPAKTUKYM
IUIs akajiemMmudeckoro OakanaBpuata / I'. B. benoB. — 3-e u3., ucrp.
u pon. — M.: UspatensctBo FOpaiit, 2018. — 264 c. — (Cepust:
bakanasp. Akagemudeckuii Kypc). — Pexxum poctyma: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3. O6pa3oBaTejibHbIE TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvy pa3IUuHBIX BUJOB y4eOHON
paboTel B mpouecce u3ydeHHs Momyns «OOmas M dKCIepUMEHTalbHas — (U3HKa»
IpeIyCMaTpUBACTCA HCIIOJIb30BAaHHE B Y4eOHOM TMpOLIECCE CIEAYIOUUX AaKTHBHBIX H
MHTEPAKTUBHBIX (POPM MpOBEICHUS 3aHATHI:

® JICKIINY;

® TECTHPOBAHHUS C HCIOJIF30BAHHEM AKTUBHBIX W MHTEPAKTHBHBIX (HOpPM MPOBEACHUS
3aHSATHH;

® [IOATOTOBKA MUCbMEHHBIX peepaToB Mo TeMaM Kypca.

Temoit pedepara nomkHa OBITH UCTOPUS OTKPBITUS KOHKPETHOTO (PU3NYECKOTO 3aKOHA
WIN pa3BUTHE MPEJCTABICHUN O MPHUPOJIe KOHKpETHOro sBieHus. Kpome Toro, Temoit pedepara


http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A

MOXKCT CJIYXUTb HaydHasd HCATCIBbHOCTL B oOmact (bI/IBI/IKI/I OTACJIbHBIX YYCHBIX W HAYYHBIX

HIKOJI.

[Ipu opraHM3alUu CaMOCTOSITENILHOW paOOThl 3aHATUN WCIOJB3YIOTCS CIEIYIOIIUE

o0Opa3oBaTeNbHbIC TEXHOJIOTHH: Y4eOHO-METOIMIECKOE COMPOBOXKACHNUE AUCIUILIINHBI, paboTa ¢
JTUTEPATypPOH, TAKeThl MPUKIAIHBIX POTpaMM, JOKalbHbIE (YHUBEPCUTETCKHE, (DaKyIbTETCKHE,
kadenpanbHbIe) U TJI00aTbHBIE KOMIBIOTEPHBIE CETH U JIP.

WNuTtepakTuBHBIE 00pa30BaTEIBHBIE TEXHOJIOTHH, UCIIOJIB3YEMBIC B AYIMTOPHBIX 3aHITHSIX
Kypc Bun 3anstus Ucnonb3yemble HHTEPAKTUBHbBIC KonuuectBo
(JI, IIP, JIP) 00pa3oBaTelbHbIC TEXHOJIOTHH 4acoB
2
KomnexktuBHoOe penenne Gu3nYeckux 3a/1ad U TECTOBBIX 2
1P 3a/laHuii, paboTa B MaJIbIX TPYIIax

4. OneHo4HbIe CpeacTBA VI TEKYLIero KOHTPOJIsl yCIeBaeMOCTH H IIPOMEKYTOYHOM

aTrecTanuu

4.1 ®oHA OLIEHOYHBIX CPEJCTB VISl IPOBEIeHUS TeKYIIeil aTTecTallu

Bomnpocs! 111 YCTHOI0 WM NTHCbMEHHOI 0 ONpoca

1. TJ npuHiun anautuBHOCTH. Kitaccel aiAMTUBHOCTH.

2. ®azoBoe mpocTtpaHcTBo. PazoBast TpaekTopus. CtarucTuueckuii ancamo6ib. OYHKIUSA
CTaTUCTUYECKOTO PACIPEEIIEHUS U €€ CBOWCTBA. DProANYHOCTb.

3. THA paBHoBecue. CrarucTuyeckass HE3aBUCUMOCTb. KBa3W3aMKHYTBIE CHUCTEMBI.
Onykryanuu GU3NIECKUX BETUUNH.

4. Teopema JInyBus.

5. Iloctynatr 0 MUKPOKOHOHHUYECKOM PACIIPEACIICHUH.

6. KBanToBas cratuctuka. CTaTUCTUYECKUI ONIEPATOP U €r0 CBOMCTBA.

7. DHTpONHNS U CTATUCTUYECKUI BEC.

8. TepMonumHamuueckue BENWYMHBL. Temmeparypa. AnaumabaTudeckuil —IpoIliecc.
JlaBneHue.

9. TepMoaMHAMHMUYECKNE NOTEHIIUAIIBI.

10. TlepBelii u BTOpONl 3akoH TepmoauHamuku. Teopema Kapno. Tperuit 3akoH
TEPMOJMHAMHUKU U €ro cieactBus. [loBeneHHe TEIIOEMKOCTH BOIM3M aOCOJIOTHOTO
HYJIS.

11. T/ nepaBenctsa. I[Ipunuun Jle lllarense-bpayna.

12. PaGoTa 1 konuyecTBO Teruia. TernaoemMKoCTb.

13 Metoas! oxnaxaeHus ra3zoB (mpouecc xoynsa-ToMcoHa, paciiupenue ra3a B mycToTy
U T.J.)

14. TepmoauHamMMKa MAarHeTUKOB. MarHuTtHOe OXJIQXKICHHE IapaMarHETUKOB.
Marnutoctpukuus. TepMoanHamMuKa TUAIEKTPUKOB. [1be303ddeKT.

15. ®azoBbie nepexonpl. T/l cucTeMbl ¢ NMEPEMEHHBIM UYHUCIIOM YacTHI. XUMHYECKHH
noTeHnuan. YcinoBus paBHoBecus AByX (a3. Kmaccudpukamums OII. OII 1-ro poxa.
®opmyna Knaitnepona-Knaysuyca. Kpurnueckas Touka. Y cioBust paBHOBecus Tpex ¢as.
16. da3oBoe paBHOBECHE TI'€TEPOT€HHOM CHCTEMBI C YYETOM CHJI IIOBEPXHOCTHOTO
HaTSKEHUS.

17. ®II 2-ro pona. YpaBHeHus DpeHdecra.

18. Tepmonnnamuka @I “npoBoIHUK-CBEPXITPOBOIHUK .

19. Kanonuueckoe pacmpenenenue ['n66ca. Pacmpenenenne Maxkcsemna. Ilpumepst:
KJIACCUYECKHUM Y KBAHTOBBIN OCLMIUIATOP, KIIACCUYECKUM U KBAHTOBBIM pOTATOP.

20. CBoOotHast sHEprus B pacrpeneneHuu [ mudoca.

21. bonbiioe kaHoHWYECKOE pacnpeaenenue I'nooca.

22. T/l 5KBUBaJIGHTHOCTh KAHOHUYECKHUX PacCIpeleICHUM.




23. WneanpHblii  OonblMaHOBCKUM ra3. Pacnpenenenne bosbimana.  Ilpenenst
MPUMEHUMOCTH UJEaTILHOTO OOJIIIMAHOBCKOTO Ta3a.

24. CBoOo1HAs SHEPTHsl UCATHHOTO ra3a. Y paBHEHUE COCTOSHUSL.

25. 3aKOH paBHOpaCHPEAEIICHUS.

26. TemnoeMKOCTh [JByXaTOMHOIO Ta3a. Bkiajn BpamiatenbHbIX, KoJeOaTeIbHBIX U
AIIEKTPOHHBIX CTETMEHEN CBOOOIbI.

27. Yuer B3aUMOAECUCTBUI SAEPHOTO CIIMHA M MOJIEKYJSPHOrO BpalleHus (OpTo- U mapa-
BOJIOPOJ, OPTO- U Mapa-IeuTepuil).

28. Craructuueckas Teopusl paBHOBecHOro wusinydeHus. Popmyna [lnanka i
IUIOTHOCTH PaBHOBECHOIO M3ilyueHus. IIpenenbHble ciaydyan HU3KUX M BBICOKHMX YaCTOT.
@opmynsl Penes-/xxunca n Buna. 3akon cmenieans Buna. 3akon Credana-bonpimana.
TennoeMKoCTh paBHOBECHOTO M3ITy4eHMs. J[aBiIeHNe paBHOBECHOTO U3ITyYEHHUS.

29. TenoeMkocTh TBepAbIX Tes. Moaens Jlebas. Monens DitHimrelina. 3akon J{rononra-
[Itn.

30. Teopust KJIacCMYECKMX DPABHOBECHBIX HEUJECAIBHBIX CHUCTEM.YUET MOJEKYISIPHOTO
B3auMojeicTBusg B cucreMe. Ilorenuman JleHapma-/[koHca. YpaBHEHHE COCTOSTHUS
KJIACCUYECKOT0 claboHenealbHOTO Tra3a. BupuaneHoe paszioxkenue. Pacuer mepBbIx
nonpaBok K ocHOBHBIM T/| ¢pyHkimsim raza Ban-nep-Baansca.

31. Teopust KiIacCMYECKMX PpPaBHOBECHBIX HEHACANbHBIX cucteM. Cucremsl ¢
JANbHOJICUCTBUEM. YPaBHEHHUE COCTOSHUS IOJTHOCTHIO MOHU30BaHHOM IIa3Mmbl. Pacuer
NEPBBIX NOMPaBOK K OCHOBHBIM T/l QpyHKIIMSIM

32. Cratucruka ®epmu-/lupaka u cratuctuka boze-OiiHITeliHA. YpaBHEHUE COCTOSIHUE
cJ1a00BBIPOKACHHOTO Ta3a.

33. depmu- ra3 npu HU3KUX TEMIIEPATYpax. DJIEKTPOHHBIN I'a3 B METaJUIaX.

34. bo3ze- ra3 npu HU3KUX Temneparypax. boze-DiHIITetHOBCKas KOHIEHCALIHSL.

35. BpoyHOBCKOE IBHKEHUE U €T0 (PU3NUECKUE XapaKTEPUCTUKH.

36. ®opmyIibl A1 CPEHUX 3HAYEHUH OT KBaJIpaToB U3MEHEHUIN UMITYJIbCA U CMEIIECHHUS.
37. BpemenHble MacIiTabbl U XapaKTep SBOJIOLUN CUCTEMBI.

38. CiyuaiiHble cTallMOHapHbIE MapKOBCKHE ITPOLIECCHI.

39. YpaBHeHne CMOIIyXOBCKOTO.

40. YpaBuenue @okkepa-Ilnanka u ero npocreiime NpuMeHEHHUS.

41. BpeMeHHbIE KOPPENALUOHHbBIE (DYHKIIUH.

42. CrektpanbHas IFIOTHOCTH CIy4aliHOIO rayCCOBCKOTO Mpoliecca.

43. TenuoBsle myMbl 1 060011eHHas popmyna HaiikBucra

44. Vlepapxusi BpEMEHHBIX U TPOCTPAHCTBEHHBIX MAcCIITA00B.

45. Wurerpan cronkHoBeHHi boromo6oBa. CpoiicTBa HHTerpaja CTOJKHOBEHUH
bosbnimana.

46. H-teopema bonbumana. HeoOpaTumblil XapakTep 3BOJIIOLMU MaKpPOCKOMMYECKHX
CHCTEM.

47. YpaBHEHUs ra30BOM TUHAMUKHA B HYJIEBOM HPUOIMKEHUH MO Ta30qMHAMUYECKOMY
napaMmeTpy (ypaBHEHUS IIEPEHOCA JUIS UICAIBHOIO ras3a).

48. MUKpOCKOIIMYECKUE YpaBHEHUS MAJIs 3apsOKEHHBIX dacTul W nons. [lapamerpsl
pa3peKEHHOM I1JIa3MBlI.

49. IlpubnmxeHue BTOPBIX  KOPPEISMLHOHHBIX  (QYHKIUH  (TOJSpU3AIMOHHOE
NpUOIINKEHUE).

50. NuTerpan cronknoBeHuii banecky-Jlenapna. DG QpeKTUBHBIN MOTEHIUAL.

51. Hurerpan cronkHoBeHui Jlangay. CBoiicTBa HHTETrpaJloB CTOJIKHOBEHMH AJIs
pa3peKEHHOM I1J1a3MBlI.

52. Ilpubnmxenne 6ecCTOTKHOBUTENBHOM M1a3Mbl. 3aryxanue Jlanaay

1. Tembl pedepaToB (IpUMEpPHBIE)
1. ArperaThsle cocTosiHUS BelecTBa. OCHOBHBIE IPU3HAKU



O NN kW

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

35
36

TepMmoanHaMuueckas Temmneparypa

OMIIMPUYECKHE LIKAJIBl TEMIIEPATYP

DneMeHThl KOMOMHATOPUKU

TeopeMsl CI0KEHUs U YMHOKEHHS BEPOSITHOCTEH, YCIIOBHASI BEPOATHOCTb.
JIUCKpeTHBIE CIly4aiiHbIe BEJIMUMHBI, 3AKOH PACIIPEACICHUS JUCKPETHBIX CIIy4alHbIX
BEJIMYMH. MaTemaTu4yeckoe OKUIaHUEe U JUCIIEPCHS

[Tonstue aykryanuu, cpegHee YUCIO YaCTHUL, 3aBUCUMOCTh (PIYKTyalluil OT Yuclia
Y4acTHL] B CUCTEME.

DKcnepuMeHTalIbHAs NIPOBEPKa pacrpeaencHus Makcsena

Omnsitel [Ieppena

ATmocdeps! TiaHeT

Omnpenenenne AIUHBI CBOOOIHOTO MPOoOera MOJIEKyI

bpoyHoBCcKkO€ nBUXKEHUE

Jlemon MakcBemia

IToBepxHOCTHOE HaTspKeHUE. KanwspHble sSBiIeHUS

TepmodnexkTpudeckue sBICHHUS.

JlamunapHoe u TypOyneHTHOe Teuenue. Uncno Peiinonbca.

Jnarpamma cocTtosiHus Tpexda3Hoi cucteMbl. TpoiiHas Touka

Omnpenenenne BOJASHOIO SKBUBAJIEHTAa KAJIOPUMETpa U TEPMOMETpA.

Ornpenenenue yneabHOU TEMIOEMKOCTH TBEPABIX TEI.

Omnpenenenne TEPMUUECKOTo KO PHUIIMEHTA JaBJICHUS rasa.

N3yuyeHne nmoBepXHOCTHOIO HATS)KEHUS JKUIKOCTEN.

Onpenenenne yaenbHONW TEIUIONPOBOAHOCTH TBEPABIX TEIN.

Omnpenenenre OTHOCUTENILHON 1 a0COTIOTHOM BIIYKHOCTH BO3/IyXa.

Onpenenenue yaenbHOM TEIIOEMKOCTH BO3AyXa MPU TOCTOSIHHOM JaBJICHHH.
Onpenenenue oTHOIEHHUS MOJISIpHBIX Teroémkoctelt Cp/CY st Bo3ayxa.
N3mepenne ko3¢ uirenTa TernaonpoBoIHOCTH BO3JyXa METOJJOM HarpeToi HUTH.
Onpenenenune k03 duiiueHTa BHyTPEHHET0 TPEHHS KHUIKOCTEH TI0 METOLY
Ilya3zenns.

Onpenenenue ko3 duiimenTa BHyTpEeHHET0 TPEHHS U CPEAHEN JITMHBI CBOOOIHOTO
npobera MOJIEKyJ BO3AyXa.

OmnpeneneHue yaeabHOW TEIUIOTHI KPUCTAJUIM3ALMU M W3MEHEHHsI SHTPOINUHU TPH
OXJIQXKJICHUH 0JIOBA.

HccnenoBanue GpyHKIMU pacnpeaeseHusl JIEKTPOHOB BOJIb(PPaMOBOrO TEPMOKATO1A.
W3yuenne pacrpeesieHus YaCTULl B TPAaBUTALIMOHHOM I10JIe 3eMIIH.

Ornpenenenre yHUBEpPCAIbHOM ra30BOM MOCTOSIHHOM M MEXaHUYECKOTO SKBUBAJICHTA
TEIUIa METOA0M M300apHOTO PACIIMPEHUS

Omnpenenenrne kod(h(dUIMEHTA MOBEPXHOCTHOCTHOTO HATSDKCHHS IKUIAKOCTH IO
METOIy MaKCUMAaJIbHOTO JBIKCHHS B Iy3bIpPbKE

OnpeneneHre OTHOLIEHHS ySNBHBIX TeIUIoeMKocTel MetooM Kitiemana u Jlezopma
Omnpenenenne paauyca KanuusIpoB

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHUsI IPOMEKYTOYHOM aTTeCTANNU

Bonpocsl npoMe:KyTOYHOM aTTeCTaluM.

1.

TepMoaguHaMUYECKUI " CTAaTUCTUYECKUN MOJIXOIbI K HU3Y4YEHUIO

MaKpOCKOIMNMYCCKUX CUCTCM.

2.
3.

OcHOBHBIE TIOJIOKEHUS MOJIEKYIApHO-KMHEeTHYeCKOM Teopun (MKT).
OcnoBHoe ypaBHeHue MKT.



WneansHbliii ras.
I"a3oBbie 3akoHbl. YpaBHeHue Kitanelipona-MeHaeneesa.
Pacnpenenenuss Makcgeiuia u bonsumasna.
TepmoanHaMu4eckas CUCTEMA, TAPAMETPBI €€ COCTOSHUSA.
BuyTtpenHnss sHeprus, paboTta raza ¥ KOJMYECTBO TETUIOTHI.

9.  IlepBoe Hauasio TepMOAMHAMUKU. [IpuMeHeHNe IepBOro Hayaaa TEPMOANHAMUKH K
M30IIpoLeccaM.

10. Bropoe Havano TepMoaMHAMUKU. TeNaoBbIE MAILIUHBI.

11. Iukn Kapno.

12.  Teopema HepHcra.

13.  VYpasuenue Ban-nep-Baansca, usorepmsl Ban-nep-Baansca nu OHiproca.

14. CsoiictBa xuakocreil. IloBepxHocTHoe HarsbkeHue. CmauuBanue. J[laBieHue
Jlarutaca. KanuisipHsle sSIBIEHUS.

15. CaoiictBa TBEPABIX TeN. AMOP(HBIE U KPUCTAUTMUECKUE TEa.

16. uarpamma coctosiHus. TpoiiHas TOYKa.

17. @azoBble nEpexolpl MEPBOIO MU BTOPOro ponaoB. YpaBHeHue Kraneiipona-
Knay3uyca.

PN s

S. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS IV CHUIIMHBI (MOIYJIA)

5.1 OcHoBHast IMTepaTypa:

1. Akcenosa, E.H. O0mas ¢usuka. TepmoruHaMuKa U MOJIEKyJsipHas pu3uKa (TIaBbl
Kypca) [OnekTpoHHBIN pecypc]: ydeOHoe mocobue / E.H. AkceHoBa. — DNEKTpOH. JdaH. —
Cankr-IlerepOypr: Jlans, 2018. — 72 c. — Pexxum JocTyna:
https://e.lanbook.com/book/103058.

2. MuponoBa, I'.A. MonekynsapHas ¢pu3rka 1 TepMOANHAMHUKA B BOTIPOCAX U 3aJadax
[DnexTpoHHBIH pecypc]: yuebHnoe nocodue / I'.A. Muponosa, H.H. bpaunr, A.M. Canenxuii. —
Onexkrpon. paH. — Cankr-IletepOypr: Jlawp, 2012. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/3718.

3. Edpemos, 0. C. Craructrueckas ¢puznka U TepMOAMHAMUKA: ydeOHOE mocodue s
akagemmuyeckoro OakanaBpuara / FO. C. EppemoB. — 2-e uzz,, ucnp. u non. — M.: M3narenscTBo

FOpaiir, 2018. — 207 c. — (Cepust: bakanaBp. Akagemudeckuit Kypc). Pexxum noctyna: www.biblio-
online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A.

4.  benos, I B. Tepmogunammka B 2 4. Yactp 1: y4yeOHMK M TpPaKTUKyM JUIs
akamemudeckoro OakamaBpuata / I. B. benoB. — 3-e u3m., ucnp. u jgon. — M.: M3gaTenscTBO
IOpaiit, 2018. — 264 c. — (Cepust: bakanaBp. Axanemuueckuil Kypc). — Pexum nocryna:
www.biblio-online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

5.2 JlonoJiHUTeE/IbHAS JIUTEpPaTypa:

1. Hernad, A. A. Kypc pusuxu / A. A. lernad. - M.: Beicias mkomna, 2002. - 717 c.

2. WUponos, U. E. 3agaun mo obmeit ¢usuke /U. E. Uponos. - CII6: M3narenscTBo
«JIanb», 2006. -416 c.

3. CasenbeB, N.B. Kypc obmeit ¢usuxku. B 3 1. Tom 1. Mexanuka. MonekynspHas
¢u3uka: yaedHoe nocoodue / M.B. CaBenbeB. — Cankr-IlerepOypr: Jlans, 2018. — 436 c.

4. Kamamuukos, H.II. O6mas ¢usuka. COOpHUK 33aJaHUil U PYKOBOJCTBO K PEIICHUIO
3amau: yueonoe nmocobue / H.IT. Kanamnaukos, C.C. MypaBbeB-CmupHoB. — Cankr-IlerepOypr:
Jlann, 2018. — 524 c.

5.3. llepuoguyeckne U3IaAHUA:
1. UsBectus BY3os. Cepus: dusuka
2. @®wusuKa B LIKOJE


http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A

3. ®wusuka TBEPIOro Tena
4. Bectauk MI'Y.Cepust: ®usuka. ActpoHoMus
5. Bectauk CIIOI'Y.Cepus: ®usuka. Xumus

6. Ilepeyenr pecypcoB  HHGOPMAIHOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHET», HEOOXOTMMBIX [IJIsl 0CBOEHHSI THCIUTLIMHBI (MOTYJI51)

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubmuoreka

http://www.edu.ru - Karanor o6pa3oBareiabHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas >HIUKIIONEANUS «Bukunenusy

http://www.college.ru - caliT, conepXammuii  OTKPBITBIE  y4ECOHHKH 1o
€CTECTBEHHOHAYYHBIM TUCIMILTHHAM

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DeepanbHbIid MOPTA.

http://www.elementy.ru - caidT, comepkammii WHGOPMALUIO IO BCEM pasleinaM
JIMCIUTUTHHBI

http://www.krugosvet.ru - cereBast sHIIKIONIEUS «KpyrocBeTy.

http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBIA BOIIPOCAM €CTECTBO3HAHUS

7. Meroauyeckue yKa3aHHMsA s O0y4YalOIIMXCS 10 OCBOCHHMIO JMCHMIIIMHBI
(MmoxyJis)

PexoMeHja1um 1o 0CBOEHUIO JUCLMITIINHBI HA JIEKIIMOHHBIX 3aHATUAX:

] mepexn oyepenHOH JekuMel HEOOXOAWMO TPOCMOTPETh IO KOHCIEKTY H
PEKOMEHIOBaHHOW Y4eOHOMU JIUTepaType MaTeprall IpeabLayIeH JISKIUH;

] ©eryio 03HaKOMHTBHCS C COJIEPKAHUEM OUYEPEHOM JIEKIIUH MO0 OCHOBHBIM MCTOYHUKAM
JUTEPaTyphl B COOTBETCTBUU C paboyeil MporpaMMOn AUCIUTUINHBL

] mpu 3aTpyOHEHHUSX HEOOXOOUMO OOpaTUThCd K JIEKTOPY IO TpaduKy ero
KOHCYJIbTAllMM MM HA MPAKTUYECKUX 3aAHIATUSIX.

PexoMeHa1um o 0CBOEHUIO AUCLHMILIIMHBI HA IPAKTUYECKUX 3aHATUAX:

"] Ha 3aHATHS HOCUTH KOHCIIEKT JICKIIMH U PEKOMEHJOBaHHBIM COOPHUK 3a71ay;

] 10 0YepeqHOro MPAKTUUECKOTO 3aHATHS MO KOHCIEKTY M PEKOMEHI0BAaHHON yueOHOM
JIUTEeparype npopadboTaTh TEOPETUUECKUN MaTepHail, COOTBETCTBYIOIIUI TEMBbI 3aHATHS;

| B Hauaje 3aHATUM 3a1aTh IPENOAABATENI0 BOIPOCHI 10 MaTepUally, BbI3BaBLIEMY
3aTpyJHEHMS B IOHUMAaHUU U OCBOCHMM MPU PEIICHUH 33/1a4, 3aJJaHHBIX JJI CAaMOCTOSITEILHOTO
peLIeHHUs.

8. Ilepeyenb UH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIECTBICHUH
o0pa3oBaTeILHOIO Mpouecca N0 AMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HE0OXOAMMOI0 MPOrPAMMHOI0 OOecTeYeHus!
MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 Ilepeyenb He0OX0AMMBIX HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

B mporecce paboThl Hal KypcoM CTYIEHTBI MOTYT HCIOJIb30BaTh JJIEKTPOHHBIC yueOHbIC
nocoOus, pa3MEIleHHbIE B CETH MHTEPHET, a TAaKKe€ KHHUTM 3JIEKTPOHHOW OMOIMOTEHHOM
CHCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snekrpoHnHas Oubauorexa.

http://www.edu.ru - Karanor o6pa3oBareibHbBIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHIMKIONENS «BUKUIenus.

http://www.college.ru - caldT, coaepXammuid  OTKPBITBIE  y4ECOHHKH 1o
€CTECTBEHHOHAYYHBIM JUCIHUTUINHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHbIil MOPTA.

http://www.krugosvet.ru - cereBast sHIIKIONIEUS «KpyrocBery.



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/
http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/

http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBII BOIIPOCAM €CTECTBO3HAHUSI.

9. MarepunajabHO-TeXHHYECKAS

0aza, HeoOXoaMMass [Js1  OCYLIECTBJICHHS

00pa3oBaTeIbLHOr0 MpoIecca No JMCUUILIHHE (MOTYJII0)

Ne

Bun pabot

MartepruallbHO-TEXHUYECKOE 00ECTICYeHHE T CIUTUTUHBI
(MOAynsl) MU OCHAIIEHHOCTD

JleKIIMOHHBIE 3aHATHS

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTONIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Ui yueOHOMU
MIPAKTUYECKOW M TNPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCHUILINHAM

CeMuHapcKHE 3aHATHSA

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHass  MeOenb  (CTOJIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil yueOHOU
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCHUILINHAM

I'pynmossre
(MHAMBUIYaTIbHBIC)
KOHCYJIbTAlINHU

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTONIBI,  CTYNbs),  IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0OCKa, J1abopaTOpHble KOMIUIEKCH ISl yuyeOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCHUILINHAM

Texymuii  KOHTpOIIb,
MIPOMEXKYTOUHAS
aTTecTalus

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTONIBI,  CTYNbs),  IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil yueOHOU
MIPAKTUYECKOU M TNPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCHUILINHAM

CamMocTogTrenpHasn
pabota

bubmuoreka (Kpacnonap, yin. CopmoBckas, 173)
VYueOHast  meOenb  (CTONBI,  CTYNbs), IEpPCOHAJbHBIC
KOMIBIOTEPHI C BBIXOJIOM B ceTh MHTepHeT.



http://www.naturalscience.ru/

