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IHeab ocBOCHUS AUCHMIIIIMHBI:

- (hopMupOBaHNE HABBIKOB M IPHEMOB HAYYHOT'O METO/A O3HAHUS;

- obecrieueHre HEOOXOAUMOrO YPOBHS 3HAHUH Ul YCBOCHMSI CMEKHBIX OOILETEOPETUYECKUX U
CIELIMAJIBHBIX KYPCOB;

- BBIPa0OTKA TBOPUYECKOIrO IOJAXO/a K PELICHUI0 HAayYHO-TEXHUYECKHX 3ajau U IpoldieM, C
KOTOPBIMU OyAyIEeMy CIELHAIUCTY NPUIETCS CTOJKHYThCS Ha IPOU3BOICTBE.

3a1auu U3y4eHUs JUCLUIUIMHBL:

- CO3JaHUE Y CTYACHTOB OCHOB JOCTATOYHO HIMPOKOH TEOPETUYECKOM IMOArOTOBKM B 00JIacTu
¢u3MKK, TO3BOJIAIONICH OpPUEHTUPOBATHCS B IOTOKE HAYYHOMW, TEXHUYECKOW WHPOpManIud U
obecreynBaroeil UM BO3MOXXHOCTb UCIIOJIb30BAaHUS HOBBIX (PM3NYECKUX MPUHIIMIIOB B TEX 00JIACTIX
TEXHHUKH, B KOTOPBIX OHU CHIELUAIU3UPYIOTCS;

- (hOpMHUpPOBAHHE Yy CTYJIEHTOB HAyYHOI'O MBIIUICHHS, B YACTHOCTH, IPAaBUIbHOCTH MOHUMAHUS
IpaHyl] MPUMEHUMOCTH Pa3IMUYHBIX (PU3MUECKUX IMOHITUH, 3aKOHOB, TEOPUH M YMEHMH OIIEHHWBATh
CTCIICHH JOCTOBEPHOCTU pE3YJITaTOB, IIOJYYEHHBIX C IIOMOIIBIO 3KCICPUMEHTAIBHBIX WU
MaTEMaTHYECKUX METOJOB UCCIIECIOBAHMS;

- YCBOGHHE OCHOBHBIX (PU3NYECKUX 3aKOHOB U SBJICHUI KJIACCHYECKONH M COBPEMEHHOW (HM3HKH,
METOJI0B (PU3UUECKOT0 HCCIICOBAHNS;

- BBIPa0OTKa y CTYJICHTOB IIPUEMOB U HaBBIKOB PELICHUsI KOHKPETHBIX 3a/1a4 U3 pa3HbIX obsacTen
(bu3uKHU, TOMOTaIUX B AaJbHEHIIEM CTYACHTaM pelliaTh NPaKTUUECKUE 3a/1auH.

- O3HAaKOMJICHME CTYIEHTOB C COBPEMEHHOH ammnapaTypod, BBIYUCIMTEIbHOW TEXHUKOH U
BbIpa0OTKa HaYaJIbHBIX HAaBBIKOB IPOBE/ICHUS HAYUHBIX HCCIEIOBAHUM.

Mecto qucuumiaunsbl B ctpykrype OOII BO

Nzyuenue nucuumiunnbl «O6mas pusnka (MonekynspHas GU3MKa U OCHOBbI CTaTHCTUYECKON
TEPMOJIMHAMUKH )» TpeOyeT OCHOBHBIX KOMIIETCHIIUN, 3HAHUHM, YMEHUH U HaBBIKOB 00YyJaroerocs,
c(hopMHPOBABIIKXCS MTPU 00YUYEHUH B IIKOJIE IO JUCIHUILIMHAM: MaTeMaTuka; (pu3nuKa; XuMusl.

HucuunmuHa «OOmas ¢usuka (MoiekynaspHas (uU3MKa W OCHOBBl  CTaTHCTUYECKOU
TEPMOJIMHAMUKH)» Oazupyercs Ha JUCHUIUIMHAX: MareMaTH4ecKHil aHaiu3; AHaTUTHYecKas
reometpust; OOmias gusuka (Mmexanuka); Undopmaruka.

B xonme w3ydenus aucuuiuiiHel «OOmas ¢usuka (MonekyispHas (U3MKa W OCHOBBI
CTaTUCTUYECKOU TEPMOJIMHAMMKH )» OOydaroUuiics  MoJay4aer 3HAHUSA, YMEHUS U HaBBIKH,
KOTOpbIE  SABISIOTCS  0a30BBIMH  JUIS HM3YYEHHMs] OCHOBHBIX JUCHUIUIMH, (OPMUPYIOIIMX
KOMIIETEHTHOCTHYIO MO/I€JIb BBIITYCKHHUKA U MPO(UIIH TOATOTOBKH.

Komnerenuun oOy4yawomerocs, ¢gopMupyembie B pe3yJbTare OCBOCHUS
AUCUMITUHBI

B mpomecce ocBoeHuss AaHHOW JUCHUIUIMHBI y CTyAeHTa (QOPMHUPYIOTCS CIICIYIOITHE
KOMIICTCHIIUU:

Ob6menpodeccnoHanbHbIe

Kon
HanmenoBanue
KOMITETEHI] Kon v HanMeHoBaHNE HHIUKATOPA JOCTHKECHUS
KOMIIETEHIINH
un
OIIK-1 Crnocoben  wucnonbizoBath | 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX
6a3oBble 3HAHUS | IUCUUIUIMH, OCHOBHBIE MaTe€MaTHYECKHE 3aKOHBI;
€CTECTBEHHOHAYYHBIX OCHOBHbIE (pU3MUECKHe SBJICHUS, MPOLECCH], 3aKOHBI U




TUCLUILINH B | TPaHULIBI WX IPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX
npodeccnoHaTbHOMI XAMUYECKHUX 3aKOHOB U SIBJIEHU; METOBI
NEeSATEIbHOCTH, IPUMEHATh | MAaTEMAaTUYECKOTO MOJIEIIMPOBAHUSA, TEOPETUYECKOr0 U
METO/bl MAaTEMATUYECKOTO | SKCIEPUMEHTAIBHOTO UCCIEOBAHUS
aHanusa u | Y-OIIK-1 VYMerTb: BBISBIATH €CTECTBEHHO-HAYUHYIO
MOJCIIMPOBAHU, CYHIHOCTb  TpoOJeM,  BO3ZHUKAIONIMX B  XOJe
TEOPETUYECKOTO u | mpodeccnoHanbHON NeATeIbHOCTH, IPUBIIEKATh JUIS HX
JKCIEPUMEHTAIBHOTO pElIeHHs COOTBETCTBYIOMIMM (PU3MKO- MaTeMaTHUYECKHI
HCCIIEN0BaHUS. anmnapar

B-OIIK-1 Bnagerh: MareMaTUYeCKUM amnmapaTroM Jjist
pa3paboTKu Mojieeil MpoLeccOoB U SBJICHUM, PEHICHUS
MPAKTUYECKUX 3a1a4 npodeccuoHaIbHOM
NESTEIbHOCTH; HAaBBIKAMU HCIOJIb30BaHUS OCHOBHBIX
o0mmedr3nyecKrx 3aKOHOB ¥ IPUHIIUIIOB
YHUBEpCaJIbHbIE
Kon
Haumenosanue
KOMITETEHI] Koz u HanMeHoBaHME HHIMKATOPA JOCTHKEHUS
KOMIIETEHIIUU
uu

VK-1 Crocoben 3-VK-1 3Harh: METOIbl CHUCTEMHOIO M KPUTHYECKOTO
OCYILECTBIIATH aHaJln3a; METOAUKH pa3pabOTKU CTpaTeruu ACUCTBUN AJis
KPUTHYECKHH aHaJIH3 | BBIABICHUS U PEIICHUS MPOOIEMHON CUTYaIluN
POOJIEMHBIX V-YK-1 YMeTs: npuMeHATh METOABI CUCTEMHOIO MOAXOAA
CUTyalluii Ha OCHOBE | U  KPUTHYECKOTO  aHaiu3a MPOOJEMHBIX  CHUTYaluii;
CHCTEMHOTO TOAXO0/a, | pa3padaThIBaTh CTpaTeruto JICHCTBHI, [IPUHUMATh
BbIpa0aTHIBATH KOHKpETHBIE PELIEHUS IS €€ pealln3alu
crpareruto nevicteuil. | B-YK-1  Bnmanmers:  Merogonorued  CUCTEMHOTO M

KPUTHYECKOTO aHaJn3a poOJIEMHBIX CUTYalU;
METOJIMKAaMH TIOCTAHOBKH II€JIM, ONPEJENIEHUs CIOCOO0B ee
JOCTUKEHUSI, pa3pabOTKU CTpaTeruii JeicTBHit

VYKE-1 Crniocoben 3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
WCIOJIb30BaTh 3HAHMS | JUCUUIUIMH, METOAbl MAaTEeMaTHMYECKOrO  aHalu3a |
€CTECTBEHHOHAYYHBIX | MOJEJIMPOBAHUS, TEOPETHUYECKOIO0 U SKCHEPUMEHTAIBHOIO
JTUCIUILINH, HCCIIEN0BaHUS.
npuMeHsaTb  MeTonbl | Y- YKE-1 yMers: ucnonb30BaTh MaTEMAaTUYECKUE METOBI B
MaTeMaTH4ECKOIr0 TEXHUUYECKUX IPUIIOKEHUAX, PACCUUTHIBATH OCHOBHBIE
aHanu3a U | YUCJIOBBIE XapaKTEPUCTUKU CIy4yalHBIX BEJIUYMH, pellaTh
MOJEIINPOBAHUS, OCHOBHBIE 3aJaud MaTeMaTHYeCKOM CTAaTHUCTHKH; pellaTh
TEOPETUYECKOTO U | TUIIOBBIE PACUETHBIE 3aJaUH.
skcniepuMeHTansHoro | B-YKE-1 Bnagers: MeTogamMu MaTeMaTHYECKOro aHalIu3a U
HCCIEA0BaHUS B | MOJICIMPOBAHMS; METOJAMHU pEIIEHUs 3aJad aHaau3a |
MTOCTaBJIEHHBIX pacuera XapakTEepUCTUK (PU3UUYECKHX CHUCTEM, OCHOBHBIMH
3aa4ax npueMamMu  OOpabOTKM  DKCIEPUMEHTANbHBIX  JaHHBIX,

MeTofaMu  paboThl €
MPOTYKTAMH.

IMPpUKIAAHBIMA  I[TPOTrPpaMMHBIMU




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasnenue/ Co3nanme yciaosmii, | Ucnonb3oBanue Bosieuenue B
neJin o0ecreynBarOIMNX BOCIIUTATEIbHOIO Pa3HOIIAHOBYIO
NOTEeHIHAJIA Y4eOHBIX | BHEY4eOHYIO
AUCHUILINH e TeJIbHOCTh
IIpodeccuonans | - GopMupoBanue Hcnons3zoBanue 1.Opranu3zaius Hay4yHO-
HO€ M TPY/I0BOE | KYJIbTYpPBI BOCIIUTATEIHLHOTO MPaKTUYECKUX
BOCIIMTAHHE MCCJIE0BATENbCKON U | MOTEHIMAIA TUCUUTLIINH KOH(epeHIIUiA 1 BCTpeY ¢
WHXXEHEPHOU npodeccrnoHaIbHOTO BEIYILIUMHU
nestenbHOCTH (B16) MOAYJIs TSt GOPMUPOBAHUS | CTICITUATHCTAMHU

WH>KEHEPHOTO MBILLIJIEHUS U
VWHKEHEPHOU KYyJbTYpBI 32
CYET MPAKTUYECKUX
CTYJIEHYECKUX
HCClIeJOBaAaHUN
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
MPOEKTHOM JESATEIbHOCTH
CTYJICHTOB IO pa3paboTke u
ONTUMH3ALINHI
TEXHOJIOTHYECKUX CUCTEM,
CBSA3aHHOM C pEIICHUEM
peanbHbIX
IIPOU3BOJICTBEHHBIX 3a7a4;
MIPOXOXKACHUS Yepes
pa3HoOOpa3HbIC UTPOBBIE,
TBOpYECKHUE, eCTUBAILHBIC
(dbopmbl, TpeOytorIHe
aHaJlM3a CJI0KHOTO 00BEKTa,
ITIOCTAaHOBKH OTHOCUTEIIBHO
HEro npeodpa3zoBaTeIbHbIX
3a/1a4 1 UX
ONTUMAJIBHOTO PEIIEHUS.

IIPEANPUATHN ropoa U
BeTepaHaMU aTOMHOMN
OTpaciH.

2. Opranu3zarus u
IpOBe/IeHHUE
NPEAMETHBIX OJUMITHAT
U y4acTHe B KOHKypcax
npo¢eCcCHOHATHLHOTO
MacTepcTBa.

3.YyacTue B €XXeroHbIX
aKIUAX CTYAECHYECKUX
CTPOMTENBHBIX OTPSIIOB

CrpykTypa ¥ cogep:KaHue Y4eOHOU TUCUUIIITHHBI

JlucuuniuuHa npenojaercs CTyIAeHTaMm Bo 2-oM ceMecTpe. OOmas Tpya0eMKOCTb JAMCLUUIIIMHBI

cocTaBJIsIET S 3aueTHBIX enuuuil, 180 ak. Jaca.

KajnenaapHplii miian

Ne Ne HaumenoBanue paszaena Bunsl yueOHoii Atrecraums | Maxkcu-
P (Temsr) JIEATETbHOCTH paszzena | MaJbHBII
a e JUCUHUTIITUHBI (gac.) (popma) Oamn 3a
3 o o pasznen
hi§ Bl = =
Q. )
[ o O
£ 5
= < N
I o = Q B
= 5| o %
a 0 2| O s | Q
Q ) <] o A
m = | B | E|O
1 2 3 4 5 6 718 9 10




2 cemMecTp

1 ATOMHO-MOJIEKYJIAPHOE 20 4 | 2 | 6 |8 Tl 25
11 | cTpoeHue BELIECTBA.
DeMEHTHI TEOPUH
BEPOSATHOCTH.
Crarucrideckas Qusuka u | 10 4 - 6 | 8
1.2 | penomenomornyeckas
TEPMOIMHAMUKA.
13 [Tomurponuyeckue Mporecchl. 22 4 4 6 |8
Ban-nep-BaanscoBckuii ras.
2 |21 Pacnipenenenne Makcpeia. 18 4 - 6 | 8 T2 25
2.2 Pacripenenenue bonbimana. 18 4 - 6 | 8
2.3 DHTponust | BTOPOE 22 4 4 6 |8
HAYaJ0 TepMOJIMHAMUKHU.
2.4 Kpucrammueckoe 22 4 4 4 |1
COCTOSIHUE BEIIIECTBA. 0
Kunkoe COCTOSTHUE
BEIIIECTBA.
2.5 | dazossle paBHOBecUsT U 18 2 - 4 |1
IIpEBpAIICHUSI. 2
2.6 | Spienus nepeHoca. 22 2 2 4 |1
4
Hroro 3a 2 cemectp | 180/ |32 | 16 ©48/32 8
36 4
Bun npomexxyTouHOI aTTecTanuu DK3aMed 50
* - COKpalleHHOE HauMeHOBaHUEe (HOPMBI KOHTPOJIS
** - cyMMa MakCUMaJbHBIX OajyioB J0bkHA ObITH paBHa 100 3a cemectp, BKIIOYas
3aueT U (WIH) HK3aMeH
CoxpalieHHOe HAaNMEHOBaHHUE (POPM TEKYIIETO KOHTPOJIS U aTTeCTAIlUH Pa3JIeIIOB:
O0o3HaueHune ITotHOEe HAaMMEeHOBaHUe
T TectupoBanue
6] DK3aMeH
Conep:kanue JIeKIIMOHHOTO Kypca
TeMbI JIEKIHH. Bcero Yueoro-
Bonpochl, oTpadaTbiBaeMble HA JIEKIHH yacoB METOLMHECKOE
ol0ecrieyenune
1 2 3
OJIEMEHTbl TEOPUH BEPOSITHOCTU. ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE 4
BelecTBa. Macchl u pazMepbl MoJekyn. OImeHka 4uciia MOJEKYl B
eIMHUIlE o00beMa U  MEXKMOJIEKYJISPHBIX paccTOSHUM. OHeprus
B3aMMOJCHCTBUS MOJIEKYI KaK (PYHKIIMS PACCTOSHUS MEKIY HUMH. OU [1-4]
Makpockonnueckass cucrema. [lomcucrema. JIMHAMUYECKWil TOAXOM K T [5-14]
OIMCAHUIO0 MaKPOCKOITMYECKOW CHCTEMBbI. MUKpPOCOCTOsTHUE (Ha TIpUMEpe WP [15-18]
OJIHOATOMHOTO Ta3a). MaKpOCKOIMMYECKUE IMapaMeTphl: YHCIO YaCTHII,
00BEM, BHYTPECHHSSI SHEPTHSL.
XaOTHYHOCTD JIBIDKEHHUS MOJICKYJT U (UIYKTYyallHd M aKPOCKOIHYECKUX
MapaMeTPOB MOJACUCTEMBI.
Craructuyeckuii ancam6isib. OnpeneseHrue BEPOSITHOCTH C  MTOMOIIBIO




craructuyeckoro aHcamOms. Dynknus pacnpeneneHusi. CBOWMCTBA
BEPOSITHOCTU. Y CJIOBUE€ HOPMUPOBKU. T€OpPEMBI CII0KEHUS U YMHOXKCHUS
BEpOATHOCTEW. BrIunciieHne CpeTHUX U UX CBOMCTBA.

Craructrueckast pusnka 1 (GpeHOMEHOJIOrnyecKas TepMOJMHAMUKA.
TepMonunamuueckue  BEJIWYMHBI  KaK  CpeAHHME  3HAYCHUS
MaKpPOCKOITMYECKHX TapaMeTPOB.

Makpockonudeckoe cocrosiHue. PaBHOBecHOE cocTosiHHE. Bpems

penakcauuu. KBasucraTuueckui mporecc.

Borluncnenne  TepMOAMHAMUYECKUX BEIUYMH C  [TOMOLIBIO

¢bynkuy pacupeaeneHus. Ynucio yrapoB MOJIEKYII Ta3a O CTEHKY

cocyna. JlaBneHue uaeaibHOro raza Ha CTEHKY.

Buyrpennss sHeprus rasza. Pabora. KommuectBo Teriorel. IlepBoe
HA4aj0 TEPMOJUHAMUKH.

OKCIIEpUMEHTAJIbHOE YpPaBHEHHE COCTOSHUS  MJICAIBHOTO  rasa.
[locrossnnast  bBonbimana.  CpenHsii  dHEprusi  MOCTYNATEIbHOTO
JBIDKEHHST MOJIEKYN. Temmeparypa U ee (Qu3MUecKHid cMbICI. Yucio
CTerneHein cB00OIBI MHOT0aTOMHOMU MOJIEKYJIBI. DHeprus
MHOTOAaTOMHOM ~ MOJIEKYJbl B  TapMOHMYECKOM  MPUOJIMKEHUU.
Knaccuueckuii 3akOH paBHOPACIPEACTICHUS SHEPrUM IO CTENEHSIM
CBOOO/IBI.

TernnoeMKoCTh HJIEAILHOTO Ta3a IpHU TOCTOSHHOM o0ObeMEe U  IpHU
MOCTOSIHHOM JIaBJICHUH. Y paBHEHUE afuabaThl HACaTBLHOTO rasa.

OU [1-4]
M [5-14]
P [15-18]

[TomuTponnueckue npoueccel. Ban-nep-BaanbcoBckuil ra3. YpaBHeHUE
MOJIUTPOIIBI UAeaTbHOTO ra3a. Pabora, coBepiaemast aeanbHbIM ra30M
IIpY pa3iIMyHbIX Ipoueccax. Ban-nep-BaanscoBckuii ra3. BHyTpeHHss
SHEprus. YpaBHEHUE COCTOSIHUSA.

Pacnipenenenne  MakcBemna.  @DyHKuMg —~— pacnpeiencHus s
COCTABIJISIIOLIIUX CKOPOCTH U MOAYJISL CKOpOCTH Mojekyn. Cpensss
apuMeTH4ecKasi, CpeIHssl KBaJpaTH4HAass W HauOoJjiee BeposTHas
ckopoctu Mosekys. OnbiTel Jlammepta u IlTepHa.

Pacnpenenenne bonpumMana. PacnpeneneHue MOJEKYJI B TOJE  CHIL
TsokecTH. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana B
cllydae JUCKPETHOro »sHeprerudeckoro crekrtpa. OmnbiTel [leppena.
Pacnipenenenne Makcsemia-bonsimana.

OHTponMs ¥ BTOpPO€  HayaJlo  TEPMOAMHAMUKH. Makpo- H
MuKpococTosiHUs. CTatucTiueckuil Bec. BeposTHocTHas MHTepHpeTanys
CTaTHUCTUYECKOIO Beca. ODHTPONMSI U €€ OCHOBHbIE CBOicTBa. Bropoe
Hayajgo TepMoauHaMHuKu. CTaThcTHYecKass WHTEPIpPETalusi BTOPOrO
Hauasna TepMoanHamMuku. [Ipupona HeoOpaTuMeix mpoueccoB. Teopema
HepHncra.

OHTponusa wuaeanbHoro rasza. KosdduumeHnt mnonesHoro aedcTBHS
TEIIoBOM MamuHbl. CBs3b MEXIy MPUPALIEHUEM SHTPONHHU H
noimydaemon cucremor temnorol. HepaBenctBo  Kiaysmyca.
OHTponusi uaeanbHoro rasza. KoadduuueHT monesHoro aewcTBus
(KIT) TennoBoit mamuubl. @opmynuposku Knaysuyca n KenbBuna
BTOporo Hadana tepMmoanHamuku. [{ukn Kapro. KIIJ[ nukna Kapho.
Teopema KapHo.

OU [1-4]
I [5-14]
1P [15-18]




Kpucramueckoe cocrostHue BemiecTBa. JKUAKOE COCTOSIHUE
BemiecTBa. Kpucramueckas pemerka. @OU3HYECKUE  THUIIbI
KPUCTAJUIMYECKUX PEIIETOK. TeloeMKOCTh KpPUCTaUIOB. 3aKOH
Hrononra u Iltn.

KBazukpucramumueckasi CTpyKTypa KUIAKOCTEH.

[ToBepxHOcTHOE HaTshkeHHe. CBoOomHast sHeprusi. KamumispHoe
naBjeHue. SIBI€HMs HAa TpPaHULE XUAKOCTM WU TBEPAOro Tea.
CwmauunBanue. Kanwuisipabie siBICHUSI.

da3oBbIe paBHOBeCHs M TMpeBpaiieHus. PaBHoBecue (das.
Hcnapenne n xoHaeHcauus. [lmaBiieHne U KpuCTaUIA3aLUA.
[Ipupamienye 5SHTPONMM 0P MUCHAPEHUH U  IUIABJICHUU.
PaBHOBecHE HKUIAKOCTH M HACBILIEHHOrO mapa. Kpurtuueckoe
cocrosiHue. IlepechlllicHHBI Nap W Imeperperas KUIKOCTb.
AmMopdubeie Tema.  YpaBHenue —Kuaiimepona-Knaysuyca.
TpoitHas ToYKa.

SABieHus nepeHoca. OMnMpHyYecKue 3aKOHbI BS3KOCTH,
teronpoBogHocTd U AudPysun. CpenHss uMHA CBOOOJHOTO
npobera Mosekyi. pdeKTUBHOE ceuyeHHEe B3aUMOAECUCTBUS MOJIEKYII.
["a30KMHETHYECKUI BBIBOJl YPaBHEHMH BS3KOCTH, TEIUIONPOBOAHOCTU U
middysun st razoB.  TpeHMe M TEIUIONDOBONHOCTh B
VIBTDADA3DEKEHHbIX ras3ax. Lluknuueckue yckoputenu. berarpoH.
[MukaoTpoH. Pa30TPoOH.

HToro
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IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema MNPAKTUYIECCKOI'o 3aHATHA. BOl'[pOCLI,
OTpaﬁaTLIBaEMLIe Ha MPAKTHYECKOM 3aHATHH

Bcero
JacoB

YyeoHo-
MeToauYecKoe
odecmeueHHne

1

3

JJEMEHTbl TEOPUU BEPOSTHOCTH. ATOMHO-MOJIEKYJISIPDHOE CTPOCHHE
BeniecTBa. Maccel M pa3mepel MosieKynl. OLieHKa 4ucia MOJIEKYN B
eIMHHLE O00beMa U  MEXMOJEKYISPHBIX pacCTOSHUM. OHeprus
B3aMMOJCHCTBUS MOJIEKYI KaK (PYHKIIMS PAacCTOSTHUS MEKIY HUMH.
Makpockonuueckas cuctema. [loacucrema. JlnHaMuyeckuili moaxonn
K ONHCAaHUIO MAaKpPOCKOMMYECKOM CHCTeMbl. MUKpOCOCTOsSHUE (Ha
IpUMepe OJIHOATOMHOIO Tra3a). MaKpOCKONHUYECKHE IapaMeTphl:
YHCIIO YaCTUL, 00BEM, BHYTPEHHSS SHEPTHSL.

XaoTUYHOCTh  JBMKEHHUS MOJEKYI M (QUIyKTyaluu

M aKpOCKOIIMYECKUX NTaPAMETPOB MOICUCTEMBI.

Craructuyeckuii ancamOib. OmpeneneHne BEPOSTHOCTH C  TTOMOIIBIO
cTaTHCTHUeckoro aHcamOusa. @yHkuus pacrpenenenus. CBoHCTBa
BEPOATHOCTU. Y CIIOBUE HOPMHUPOBKU. TEOpPEMBI CIOKEHHUS U YMHOKEHUS
BEpPOATHOCTEN. BrIunciieHne cpeAHUX U X CBOMCTBA.

Cratucrtuueckas pusvka U (peHOMEHOJIOrHYecKas TEpMOJAUHAMUKA.
TepMmoguHamMuyeckue  BEIMYMHBl KAk  CpPEeHHE  3HAYEHUs
MaKpOCKOITUYECKUX ITapaMeTPOB.

Makpockonudeckoe coctosinue. PaBHoBecHOe cocTosiHue. Bpems
penakcauu. KBa3ucraTuaeckuil mporiecc.

Boluucnenne TepMOAMHAMUYECKUMX BEIUYMH C  MOMOUIBIO

GbyHKIIMU pacripeaeneHus. Ynuciao y1iapoB MOJICKYJ ra3a O CTCHKY

OU [1-4]
I [5-14]
WP [15-18]




cocyza. J[aBiieHrne naealbHOrO ra3a Ha CTEHKY.

Buytpennsiss sHeprusi raza. Pabora. KommuectBo temmotel. IlepBoe
HayaJlo TEPMOJUHAMUKH.

OKCIEPUMEHTAIbHOE  ypaBHEHUE COCTOSHMS  HMJCATBHOTO  rasa.
[loctossnHass  bonbimana.  Cpeassii  SHeprus  MOCTYNATEIbHOTO
JBIDKEHHsT Mosekyn. Temmeparypa u ee (usnmdeckuil cMmbicia. Yucio
cTerneHel cB00OIbl MHOTOATOMHOM MOJIEKYJIbl. DHEPrys MHOTOATOMHOM
MOJICKYJII B TapMOHMYECKOM TNpuOmmkeHnn. Kiaccudeckuid 3akoH
paBHOpacHpeAeNeHHs] SHEPTUU 10 CTENEeHs M CBOOOJbI. TemioeMKocTh
UCaTbHOTO raza IMpH IOCTOSHHOM OObeME M TMpU TOCTOSIHHOM
JaBJICHUU. Y paBHEHUE ara0aThl UI€ATIBLHOTO Tas3a.

[Tomurponmueckue npoueccsl. Ban-nep-BaanbcoBckuii ra3. YpaBHeHue
HOJMTPOIBI HIeaNTbHOTO Taza. PaboTa, coBepiiaemasi H1ealIbHbIM ra30M
IIPY pa3JIMYHBIX Ipoueccax. Ban-nep-BaanbcoBckuil ra3. BHyTpeHHsA
SHEprusi. YpaBHEHHE COCTOSIHMUSI.

Pacnpenenenne Makcsesuia. @yHKIUsA pacupenencHus AJis
COCTABJIIOLIMX CKOPOCTH U MOJYJIsl CKOPOCTH MOJeKyll. CpenHss
apudmerndeckas, cpenHss KBaIpaTudHas U HanOOJee BeposITHAS
ckopoctu Mousiekyn. Onbitel Jlammepta u lllTepHa.

Pacnpenenenne bonpumana. PacnpeneneHue MOJEKyn B IOJE  CHJI
msokectd. bapomerpuueckas dopmyna. Pacnpenenenue bonbiimana B
cilydae JHCKPETHOro »3HepreTudeckoro crekrpa. Omwitel [leppena.
Pacnipenenenne MaxkcBemna-bosnbiiMana.

OHTpolMs W BTOPOE  Hayajio  TEepMOJMHAMHUKU. Makpo- U
MUKpOCOCTOsIHUA. CTaTUCTUYECKUN Bec. BeposTHOCTHAs MHTEpIpeTanus
CTaTHUCTUYECKOIO Beca. ODHTPONMS U €€ OCHOBHbIE CBolcTBa. BTopoe
Hayajgo TepMoAnHaMuKU. CTaTucTHyYecKas WHTEpIpeTalys BTOPOroO
Hayajga TepMoauHaMuku. llpupona HeoOpatumbIx mpoueccoB. Teopema
HepHcra.

OHTponus uaeanbHoro rasa. Koagdunuent nonesnoro aencraus
TEIUIOBOM MalMHbI. CBs3b MEXy IPUPAIICHUEM SHTPOINU U
nojyyaemMoi cuctemoil rersoroid. Hepasencrso Kiaysuyca. Outponus
uneansHoro raza. Koagpumment noneznoro aeiicteust (KIT) Termnosoit
MamuHbl. @opmynuposku Kitaysunyca n KenbBuHa BTOpOro Havana
tepmoauHaMuki. [{ukn Kapno. KIIJI nukna Kapro. Teopema KapHo.

Kpucrammueckoe cocrtosgHue BemecTtBa. KHAKOE COCTOSHUE
BemlectBa. Kpucramimueckas pemerka. ®Ou3nueckwe  THUIIBI
KPUCTAJUIMYECKUX PEHIeTOK. TerioeMKOCTh KPHUCTAIOB. 3aKOH
[ronmonra u Iltu.

KBazukpucrammueckast CTpyKTypa KUIKOCTEH.

[ToBepxHocTHOE HaTspkeHHe. CBoOoaHas »Heprus. KammmispHoe
naBieHue. SIBjIeHWS Ha TpaHWIE >KUIKOCTH W TBEPAOro Tena.
CwmauuBanue. KanwuisipHbie sBICHUSI.

da3oBble paBHOBecuss W TpeBpaiieHusi. PaBHoBecue ¢as.
Vcnapenne n xoHaeHcauus. [InaBneHne n Kpuctayumsanus.
[Ipupamienye SHTPONUM TPU HCHAPEHUH U IUIABJICHUH.
PaBHOBecHE >KMIKOCTM M HaChIEHHOro mapa. Kpurnueckoe
cocrosiHue. IlepechlllieHHBI map W meperperas KUAKOCTb.
AMopdHble  Tema.  YpaBHenue —Kuailinepona-Knaysuyca.
TpoiiHas Touka.

SABnenus nepeHoca. OMnupuvecKue 3aKOHBI BS3KOCTH,
TeIonpoBoHOCTH U aupdy3un. Cpeansisi AIUHA CBOOOIHOIO

npobera Mosekyn. OddekTuBHOE ceyeHne B3auMOACHCTBHS MOJIEKYII.

OU [1-4]
I [5-14]
P [15-18]




l"a3okuHEeTHYECKHil BBIBOJ] YPABHEHUI BSA3KOCTH, TEIUIONPOBOJAHOCTH U
maddysun i ra3oB. TpeHue U TEIIONPOBOIHOCTH B
yIIbTpapa3pekeHHbIX razax. [{uknmnueckue yckoputenu. berarpos.
[uxnorpoH. Pa3oTpoH.

Utoro 48
IlepeyeHb 1a00paTOPHBIX PadoOT
HaumenoBanme adopaTopHoii padoTel. 3aiaHus, BOIPOCHI, Bcero Yaebno-
oTpadaTbIBaeMble HA JIAGOPATOPHOM 3aHATHH YaCcoB MeToautecKkoe
ol0ecrieyeHue
1 2 3
Jlabopatopnas padora 1. Onpenenerue otHouienus Cp/Cv meromom 2 OWU [1-4]
aKyCTHYECKOI0 PE30HAHCA. [N [5-14]
Jlaboparopnas padota 2. 3mepenue ko3 dummenra 2 1P [15-18]
TEIUIONPOBOIHOCTH BO3AyXa
Jlaboparopnas padota a 3. Onpenencane KodpPUICHTA 2
BSI3KOCTH BO3JIyXa.
Jlaboparopuas padota 4. M3ydeHne 3aBUCUMOCTH JTaBIICHUS 2
HACBIIICHHBIX MAPOB KHUAKOCTH OT TEMIIEPATyphl U OIpeielIeHre
TEIUIOTHI TApO0Opa30BaAHUS
Jlaboparopnas pabota 5. OnpeneneHre U3MEHEHUs JHTPOIIUU BO3/1yXa 2
CTaTUCTUYECKUM U TEPMOTUHAMUIECKAM CIIOCOOAMHU.
Jlaboparopnas pabota 6. OnpeneneHre TEINIOEMKOCTA METAILIOB 2 OM [1-4]
METOIOM 3JICKTPUYECKOTO HarpeBa. T [5-14]
Jlaboparopuas pabota 7. Onpenenenue kodpduimeHTa 2 VIP [15-18]
MTOBEPXHOCTHOT'O HATSKEHUS JKUJIKOCTH.
JIaboparopnas pabota 8. Onpenenenue otHouenus Cp/Cv s 2
BOo3yxa MeronoMm Kinemana-Jle3opma.
Hroro 16
3agaHus 11 CAMOCTOSTEILHOM PadoThI CTYICHTOB
B YueoHo-
cero
Bonpocs! 1J1s1 caMOCTOATEIbHOI0 H3YYeHUs! (3aJaHNs) MeToauYecKoe
uacos obecrneyenmne
1 2 3
JJEeMEHTbl TEOPHUH BEPOSATHOCTU. ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE 8 OU [1-4]
BeniecTBa. Maccel M pa3mepel Moiekyd. OneHka 4ucia MOJEKYd B 1 [5-14]
eIUHuIe o0beMa M MEXKMOJIEKYISIPHBIX  pacCcTOsSHUM.  DHeprus WP [15-18]

B3aMMOJCHCTBUS MOJIEKYI KaK (PYHKIIMS PACCTOSHUS MEKIY HUMH.
Maxkpockonuueckas cucrema. [logcucrema. JluHaMU4ecKui MOIX0.

K ONUCAaHUI0O MAaKpOCKOMMYECKOM cucTeMbl. MHKpOCOCTOssHHE (Ha
MpUMEpPe OJIHOATOMHOTO Ta3za). MaKpOCKOMMYECKHe TMapameTphl:
YHCII0 YaCTHUIl, 00beM, BHYTPSHHSSI SHEPTHSI.

XaoTUYHOCTh  JABIDKEHUS MOJIEKYN U (QUIyKTyaluu

M aKPOCKOIHUYECKUX TapaMeTPOB MOACUCTEMBI.

Craructuyeckuii ancam6sb. OmnpeneneHne BEPOSTHOCTH C  ITOMOIIBIO
cTaTucThuyeckoro ancamoOns. @yHkius  pacnpeneneHus. CBOHCTBA

BEPOATHOCTU. Y CIOBUE HOPMHUPOBKHU. T€OPEMBI CIIOKEHHS U YMHOKECHHUS




BEpOATHOCTEW. BhIunciieHHE CpEeTHUX U UX CBOMCTBA.

Cratuctuueckas gusuka U (QeHOMEHOJOrHYecKas TepMOJIMHAMUKA.
TepMmoguHamMuyeckue  BEIMYMHBI  KaK  CpPEJAHHME  3HAYCHUSA
MaKpPOCKOITMYECKHX TapaMeTPOB.

Makpockonudeckoe cocrossHue. PaBHoBecHOe cocrosiHue. Bpewmst
penakcauuu. KBasucraTuueckui mporecc.

Boluucienne  TepMOAMHAMUYECKHMX  BEIMYUH C  OMOUIBIO
byHkumu pacnpeaeneHus. Yucao yaapoB MOJIEKYJ ra3a O CTEHKY
cocyna. JlaBieHue uaealbHOro raza Ha CTEHKY.

Buyrpennsss aHeprusi raza. Pabora. KommyectBo terotel. IlepBoe
HayaJio TEPMOUHAMUKH.

OKCIIEpUMEHTAJIbHOE  ypaBHEHHE COCTOSHUS  WJEallbHOTO  Trasa.
[Toctossnnass  bBonbimana.  CpenHsis  HEpPrust  MOCTYINATEIHLHOTO
IBUKEHHUS MoJiekyll. TemmepaTypa u ee Qusuueckuid cMbicia. YUucio
CTerneHel cBOOO/ bl MHOTOATOMHOM MOJIEKYJIbl. DHEPIHUsl MHOIOATOMHOM
MOJIEKYJIbI B TapMOHHMYECKOM MpubmmkeHuu. Kiaccuueckuii 3aKoH
paBHOpACHPEEICHNUs] SHEPTUUA IO CTEIMEHsIM CBOOOJBI. TemioeMKocTh
UCaTbHOTO Ta3a MpPH MOCTOSHHOM O00beMe M TpPU TOCTOSHHOM
JABJICHUHU. Y paBHEHUE ana0aThl UI€AILHOTO Tas3a.

[Tonurponuueckue npoueccol. Ban-aep-BaanbcoBckuii ra3. YpaBHeHue
MOJUTPOIBI HIeATbHOTO ra3a. PaboTa, coBepiiaemas uaeaabHbIM Ta30M
IIpU pa3IMYHBIX Ipoueccax. Ban-nep-BaanbcoBckuil ra3. BHyTpeHHss
SHEprus. YpaBHEHUE COCTOSHUSA.

Pacnipenenenne MaxkcBemia. @yHKIUS pacripeieleHus s
COCTaBIISIOLINX CKOPOCTH U MOAYJS CKOPOCTU MoseKyil. CpemaHsist
apudMeTHdecKas, CpeIHss KBaapaTuuHas U HauOoJiee BeposiTHAS
ckopoctu Mousekyn. Omnbitel Jlammepta u llltepHa.

Pacnpenenenne bonbumana. PacrpeneneHne Mosekyl B TMOJE  CHJI
TsokecTd. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana B
cllydae JHCKpPETHOrO »JHeprermdeckoro cmekrpa. Ombitel IleppeHa.
Pacnipenenenne Makcsema-bonbivmana.

OHTponMss M BTOPOE  Hayajlo  TEpMOAMHAMHUKM. Makpo- 1H
MUKpococTosiHUS. CtatucThuueckuil Bec. BeposTHOCTHAs MHTEpIpeTanus
CTaTHUCTUYECKOIO Beca. OHTPONMsS M €€ OCHOBHBIE CBOMCTBAa. BTOpoe
Hayajgo TepMoauHamMHuKU. CTarucTudeckas HMHTEPHpPETasi BTOPOrO
Hayasa TepMoauHaMuku. [Ipupona HeoOpaTuMbIx mporeccoB. Teopema
HepHcra.
OHTponus uaeanbHoro raza. Koaddumuent nonesnoro neicrus
TEIUI0BOM MauHbl. CBSA3b MEXy MPUPAIICHUEM SHTPOIUU U
nosryyaemMon cuctemoit reroroi. Hepasencrso Kiayzmyca. DHTponus
uaeanbHoro raza. Koagpunuent nonesnoro aeicrus (KIT) Termosoit
MamuHbl. PopmynupoBku Knaysnyca u KeiapBuHa BToporo Hauana
tepmoauHamuku. [{ukn Kapuo. KITJI nukna Kapao. Teopema Kapho.

OU [1-4]
IV [5-14]
1P [15-18]

Kpucramiueckoe cocrostHue BemiecTBa. KHIKOE  COCTOSIHHE
BemectBa. Kpucrammmueckas  pemietka.  DuU3HYECKHE  THITBI
KPUCTAJUIMYECKUX PEMIETOK. TermIoeMKOCTh KPUCTAIOB. 3aKOH
Hrononra u Iltn.

KBazukpucramumueckast CTpyKTypa KUAKOCTEH.

[ToBepxnocTHOe HaTskeHHEe. CBOOOmHas »Heprus. KamwmispHoe
NaBjeHUE. SIBIEHUsS Ha TpaHULE XUAKOCTU U TBEPJIOTO Tena.

CMmaunBaHue. KaHI/IHHSIpHBIG SIBJICHUA.
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da3oBble paBHOBeCHs] M TIpeBpaileHus. PaBHoBecue as. 12
Hcnapenne u konaeHcauus. [liaBineHue W KpUCTAILIU3ALUAL.
[lpupamienye HHTPONUM TPU UCHAPEHUH U  IUIABJICHHUU.
PaBHOBecHe KUAKOCTM M HAChIIIEHHOro mnapa. Kpurtuueckoe
cocrostnue. llepechlllleHHBI Tap W Meperperas >KUIAKOCTb.
AMopduble  Tema.  YpaBHenue — Kiaitnepona-Kiaysuyca.
TpoitHas ToYKa.
SBnenus IIepeHoca. OMIupuyeckre 3aKOHBI BSI3KOCTH, 14
TEIJIONPOBOAHOCTH U quddy3un. CpenHsis aauHa cBoOoHOTO Tpobera
MoJiekynl. DpdekTuBHOE cedeHne B3auMOICHCTBHS MOJIEKYII.
["a3okuHeTHYEeCKHii BHIBOJI YpaBHEHUN BA3KOCTH, TEIJIONPOBOAHOCTH U
maddysun i ra3oB. TpeHue U TEMIONPOBOIHOCTH B
yIbTpapa3pekeHHbIX razax. Luknnyeckue yckopurenu. berarpon.
[MuxnorpoH. Pa3oTpoH.

Hroro 84

PacueTrHo-rpaduyeckasi padora me npexycMoTpeHa yueOHbIM IIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM ILIAHOM

Oobpa3oBareibHbIE TEXHOJIOTMH

[Ipu peanuzanuu yuyeOHOro MmaTepuaia Kypca MCIOJB3YIOTCS pPa3jIMuHble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3/aHHI0 aTMoc(hepbl CBOOOJHOM M TBOPYECKOM AMCKYCCHUU Kak
MEX]y MpernojaBaresieM U CTyJIEHTaMHU, TaK U B CTyAeHYecKoH rpymme. Llenpto npu 3ToM siBIsercs
BBIpaOOTKa Yy CTYACHTOB HABBIKOB M KOMIETEHIMI, MO3BOJSIOMIUX CAMOCTOSTEIBHO BECTH
HCCIIEI0BATENbCKYIO U HAYYHO-TIEJarOTHYeCcKyto padoTy.

B coorBercTBUM ¢ TpeboBaHUsIMH oOpa3zoBaTenbHOro crapgapra HUAY MUOU  no
cnenranbHOCTH 14.05.02 «ATOMHBIE CTaHIMM: NPOEKTUPOBAHME, SKCIUIyaTallUs WM WHKUHUPHUHI
peainzanysi KOMIETEHTHOCTHOIO TMOJAXOJa MNpeaycMaTpUBAaeT IIMPOKOE HCIOJIb30BaHUE B yU€OHOM
Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MIPOBEICHUS 3aHATHI:

1) pa300p KOHKpETHBIX CHUTyallMd NpH PELIeHUH 3a/ad [0 KOHTPOJbHBIM 3aJaHUSIM;

2) pa300p KOHKPETHBIX CUTyalluii NpU MpPOBEAECHUHU JIEKIMOHHBIX 3aHATUH, B TOM YHCIE B
(hopme KOJITOKBUYMOB;

3) BHeayAMTOpHYIO paboTy B paMKax TEKYUIMX BHEAYAUTOPHBIX KOHCYJIbTALUN C IIEIbI0
(dhopMHUpPOBaHUS U Pa3BUTHS TPO(PECCHOHATBHBIX HABBIKOB 00YYaOIIUXCS.

VYnaenbHbI Bec 3aHATHM, MPOBOAMMBIX B HMHTEPAKTHBHBIX (POpMax, COOTBETCTBYET pabouemy
yueOHOMY TUI1aHy: 36 4acoB — MPAKTUUECKHUE 3aHITUS

WHpopMallMOHHbIE TEXHOJOTHM, HCIOJIb3YeMble TIPH  OCYILECTBIEHUH 00pa30BaTEIbHOIO
npouecca no aucuumimHe «OOmast ¢usuka (MojekynspHas (U3MKa U OCHOBBI CTaTUCTHUECKOMN
TEPMOIUHAMUKH )»'

aKTHBHasg paboTa C COBPEMEHHBIMM NaKeTaMU TMPUKIAJAHBIX Mporpamm st o0paboTKu
pe3yIbTaToOB dKCIIepUMeHTaIbHBIX naHHbIX (Mathsoft MathCad, Microsoft Office).

DoHI OLICHOYHBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE 00eCIeYnBaeT IPOBEPKY OCBOCHHUS IMJIAHUPYEMBbIX
pe3yabTaToB 00y4eHHs (KOMIETEHIMA M X HHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
pyOEXKHOTO M MPOMEXKYTOUHOTO KOHTPOJIS Mo AucuuimimHe. CBs3p Mexay GOpMUPYEMbIMHU
KOMIETEHIIMSIMU U (POPMaMHU KOHTPOJISI KX OCBOEHUS Mpe/ICTaBlIeHa B CIIEeAYIOLIEeH Tabmulie:



Kon
HaumeHoBaHue
Ne KonTposmpyemblie pa3aesibl KOHTPOJIMPYEMBIX OLEHOYHOTO
n/n (TemMbl), MOIYJIU TUCUUIIMHBI KOMIleTeHIMi (MIu
HX yacreit) cpenctsa
Bxo/1HOI KOHTPOJIb
Bonpocsr
1 Bxonnoit koHTpOIH BXOAHOTO
KOHTPOJIA
(TUCBEMEHHO)
ATTecTanus pa3iesioB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
2 | ATOMHO-MOJIEKYJISIPHOE ctpoenue | YK-1, YKE-1, OIIK-1 | Tecr — 1,
BEILECTBA. DJIEMEHThI TEOPUH BEPOSITHOCTH. MUCbMEHHO
Crarucruueckas ¢buznka u
(heHOMEeHOIOTHYeCcKasi TEPMOAMHAMUKA.
[TomuTponnueckue  mporeccel.  Bau-nep-
BaanbscoBckuii ra3
3 Pacnpenenenne Makcea. VK-1, YKE-1, OIIK-1 | Tecrt - 2,
Pacnpenenenne bonpumana. MACbMEHHO
DHTponus u BTOpOE HayYaso
T €pPMOJAUHAMUKHU.
Kpucramnuueckoe cOCTOSHUE — BEIECTBA.
Kuakoe cOCTOsIHHME BEUIECTBA.
®a30BbIe PABHOBECHS U MTPEBPAICHHUS.
SIBieHMs mepeHoca.
[IpomexyTouHas aTTecTanus
Bompock! k
1 DK3aMeH VK-1, YKE-1, OIIK-1 | sk3ameny
(ycTHO)

Jlis olleHKM 3HaHWM, yMEHUH, BIaJeHUN M (WIM) ONBITA AEATENbHOCTH, XapaKTEPH3YIOLUINX
3Tanbl  (OPMUPOBAHMS KOMIIETEHIMHA CTyJIEHTa HCIONb3YIOTCS CIEIYIOIUe BUIBl OLEHOYHBIX
CPEICTB:

1. BxonHoil koHTposb. [IMCBMEHHBIM ONpOC, HampaBIE€HHBIH Ha BBISBIEHUE IMPOOEIOB B
3HaHUSAX CTYICHTOB M TOTOBHOCTU MX K TOJYUCHHIO HOBBIX 3HaHWU. OT oOyuaromierocs: Tpedyercs:
onpesiefieHue TOHSTUH, OOOCHOBaHME BBIIBUHYTHIX IIOJIOKEHUH, CBOOOJHOE OIEPUPOBAHUE
(aKTUYECKUM MaTepUaIoM.

2. Ompoc. Llens MOATOTOBKH K OMPOCY COCTOUT B (POPMHUPOBAHHUN Yy O0YUAIOIIETOCS] HABBIKOB
aHaJM3a TEOPETUYECKUX MpOoOJeM Ha OCHOBE CaMOCTOSTEIBHOIO H3Y4eHHUs y4yeOHOM M HaydHOH
mutepatrypel. OT oOyuaromierocss TpeOyercs: BiIaJeHHE H3YyYEHHBIM B XOJ€ Y4eOHOro Imporecca
MaTepuajioM, OTHOCAIIUMCS K paccMaTpuBaeMol mpoOjeMe; 3HAHUE pa3HbIX TOYEK 3pEHHS,
BBICKa3aHHbIX B HAy4YHOH M yueOHOHl nMTepaType IO COOTBETCTBYIOLIEH mpolieMe, yMeHue
COTOCTABJIATh UX MEXIYy co00il; Hamuyue COOCTBEHHOTO MHEHHMsI MO OO0CYXJaeMbIM BOIpOCaM U
YMEHHE €ro apryMeHTHPOBAaTh.

3. Tect. PaboTa ¢ TeCTOBBIMU 3a/laHUSIMU OCYIIECTBIISIETCS KaK BO BPEMsI ayIUTOPHBIX 3aHSTUH,
TaK U B MIPOLIECCE CAaMOCTOATEIbHON paboThl 0Oyyaromierocs. TecToBble 3aJaHusl TO3BOJISIOT
MIPOKOHTPOJIMPOBATH CTENIEHb YCBOEGHHSI OCHOBHBIX MOHATUI/KaTEeropuii, UCIIOIb3yEMBIX B H3y4aeMOi
aucuuiuiHe. Bpemsi, orBoanMoe Ha TecT coctaniseT 90 munyt. M3 o01iero nepeyHs BOIPOCOB B
cllyyailHOM mopsike BeIOMpaeTcs 45 171l COOTBETCTBYIOIIETO pa3/ieNia U MPOBOAUTCS MPOLEaAypa
OLIEHUBaHMs 3HaHUH, yMEHUI, HABBIKOB U (MJIN) OMBITA EATEILHOCTH, XapaKTEPU3YIOLIUX ITAIIbI
(dbopMUpOBaHUSI KOMITETEHIUH.



4. Dk3aMeH. OJK3aMEH M0 JUCHUUIUIMHE TMPEACTaBIsSET COOOW HMTOTOBOE HCHBITAHHE IIO

HpO(beCCI/IOHaJII:HO-OpI/IeHTHpOBaHHLIM HpOGHGMaM, YCTaHaBJIMBAIOIICC COOTBCTCTBHC

MOJITOTOBJICHHOCTH CTYJIEHTOB TPeOOBaHMSIM OOpPa30BaTENbHOIO CTaHAAPTA. DK3aMEH MPOBOJUTCS C

[EJTbI0 TIPOBEPKHU YPOBHSI M KaueCTBa CHOPMUPOBAHHOCTH KOMITETCHIIUH B paMKaX COOTBETCTBYIOIIETO

oTalla U MO3BOJIACT BBIABUTL U OLCHUTH TCOPCTUYCCKYIO M NPAKTHUYCCKYIO IMOATOTOBKY CTYACHTA IJIA

pelieHns npoQeccuoHaNbHbBIX 33a4. DK3aMeH MPOBOAUTCA B MUChbMeHHOU (opme. bunet conepxut 2
Bornpoca. Ha moaroroBky orBoautcst 60 MUHYT.

1.

IlepeyeHb BONPOCOB BXOJHOI0 KOHTPOJISA
Mexannueckass pabora A 10pu OPSIMOJIMHEHMHOM IEpEeMEIleHUH Teja MOoJ JEHCTBUEM

MOCTOSIHHOM cuJibl F onpenensieTcss hopmyIoi.

RBOooo~NoOTk WD

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
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CdopmynrpoBaTh OCHOBHBIE 3aKOHBI UJICAIBHOTO Ta3a.

Kax cBsi3aH0 moHsTHE MOJISL BEILIECTBA C YUCIOM ABOrajapo?

UYemy paBHa paboTa rasza mpu U30XOpHOM Iporecce?

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON Teopun. Pazmepsl MOJIEKyII.
Macca monekyin. KonuuecTBo BemiecTsa.

BbpoyHOBCKOE IBUXKEHHE.

Cuibl B3aMMOJIEHCTBHS MOJIEKYI.

Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL.

W neanbHblil ra3 B MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.

Cpennee 3HaueHUe KBaJpaTa CKOPOCTH MOJIEKYIL.

OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU I'a30B.

Temneparypa u TEIIIOBOE paBHOBECHE.

AbcomtoTHas TemnepaTypa. Temneparypa — Mepa cpeHeil KHHETUUECKOM SHEepTruu MOJIEKYIL.
N3mepenne ckopocTeit MOJIEKYJ rasa.

VYpaBHEeHUE COCTOSIHUS UACAIBHOTO rasza. ['a30Bbie 3aKOHBI.

Hacermmennsrii map. 3aBUCMMOCTb J1aBJICHUSI HACBIIIIEHHOTO TIapa OT TEMIIEPATYPHI.
Kpucrannuueckue tena. AMopdHbIe Tena.

BuyTtpennss sHeprus.

PaGora B TepMoarHaMuUKe.

KonnuecTBo TENIOTHI.

[IepBrlii 3aKOH TEPMOJAUHAMHUKH.

[IpuMeHeHue nepBoro 3aK0Ha TEPMOJUHAMUKH K PA3TUYHBIM MPOIIECCaM.
HeoOpatumocTs mpolieccoB B mpUpo/ie.

CratucTrueckoe UCTOIKOBAaHNE HEOOPATUMOCTH TIPOLIECCOB B MPUPO/IE.
[Tpunnmn aeiicTBust TeruoBbix apurateneid. KosdduimeHt mone3Horo AeMCTBHUS TETUIOBBIX

JBUTATENEH.

217.
28.
29.
30.
31.

Bun nponecca nepeHoca B ra3ax - BHyTPEHHEE TPEHHUE.

Bun nporiecca nepenoca B razax - nuddysusi.

OOuwmii Buj ypaBHEHHI nepeHoca. Bpems penakcanuu, JyMHa cBOOOAHOTO rpooera.
Cas3b Mex 1y K03 PHUIIMEHTaMU TETJIONPOBOIHOCTH, BHYTPEHHETO TpeHUsI U TUddy3un.
Kpucrannnueckoe COCTOSTHUE BEILIECTBA. DJIEMEHTHI CHMMETPHH.

Bonpocel TeKkyuero KOHTpoJs
Tect- 1, Tect- 2, MonekyasipHasi pu3nka 1 OCHOBbBI TEPMOIHHAMUKH



1. 3aoanue
Ommemome npaguivHslii omeem:
XKuakocTs U ra3 HIMEIOT OAMHAKOBBIC (PUUUSCKUE CBOMCTBA MPH:
a). TeMIEPATVPE KHUIICHUS
0). KPUTHUCCKOH TEMIICPAType
B). TCMIICPATYPC KOMACHCALIHH
r). TECMICPATYPC HHBCPCHH

2. 3aoanue
Ommemobme npasuibHbiil omeem:
I'paduxom 3aBucHMOCTH AaBICHUSL OT 00BCMA NPU MOCTOSHHOH TeMIICpa-
TYpC ABJIACTCS:
a). mapabona
6). npsMas TMHUA
B). rurepdoaa
r). ONPCIACICHHOTO HA3BAHUS HC HMCCT

3. 3aoanue
Ommemome npasuivHblii omeem:
YPaBHeHI/Ie COCTOSHUS UACATBHOIO ra3a UMECT BUA .

>

a). —— =const
T

0). E = const
V

VT
B). —— =const

)
r). — =const

be

4. 3aoanue
Omatemome npasuivhotii omeem:
OO0BeM OHOTO MOJTSI BCLICCTBA MTPH HOPMATbHBIX YCJIOBHSIX PABCH!

a). V, =224.10° MK

m =

6). ¥V, =224-10" m’/moms-K

m
B). V, =224-107 m’/mons
r). V,=224-10° m*/moms

5. 3aoanue

Ommemome npasuivHolii omaeem:

CpeaHsisi KHHETHYSCKAs! SHSPTHSI, MPUXOASMIIASICS HA OJHY CTCICHb CBOOO-
J(bl MOJICKYJIBI HACAIBHOTO rasa:

a). 2l’(T
2
5
0). —kT
) 2
B). kT
T). ikT

2



6. 3aoanue
Omatemome npaguivHblii omeem:
B ypasrennn Ban-nep-Baanbca monpaeka «a» YAIHTBIBACT:
a). CTONKHOBEHHE MOJEKYJ MeXAy coboi
0). HM3MEHEHME IUIOTHOCTH I'a3a B 3aBHCHMOCTH OT TEMIEPATYPEI
B). B3aMMHOC MPUTSKCHUC MOJICKYT
r). pa3Mepsl MOJICKYJ ra3a

7. 3aoanue
Omatemome npasuibHbLil omeem:
YeMy paBHA Macca OHOTO KHJIOMOJISI VIJICKUCIOro raza’?

a). 44 kxr
0). 42 xr
B). 46 kr
r). 43 kr

8. 3aoanue
Ommemome npaeuiviibiii omeem:
3axoH lllapas B aOCOMIOTHOH MIKATIC TEMIICPATYP 3AITUCBIBACTCS TaK:

2T
0
a). Pr=

o
), B =202

B). 7

ol

CR=o—

& Py

9. 3aoanue

Ommemobme npaguavbHbLil Omeem:
Temmnepartypa, pu KOTOPOH cpeausiss apupMETHICCKAST CKOPOCTh MOICKYIT
BOJIOPOJA CTAHET PAaBHOU BTOPOM KOCMHIECKOH ckopocTH (B K):

a). 12-10°

6). 10*

B). 10°

r). 7.,510°

1). 11.85.10°
10. 3a0anue

Ommemobme npaeui bHbL omeem:
CpG,ZIHSIfI KHHCTHICCKAA JHCPIUA IIOCTVIIATCIBPHOI'O ABHWKCHHUA MOJICKYJIBL
HACAIBHOTO rasa:

PV
a). —
N
6). 2T
3
B) ikT
2

r). nkTl



11. 3aoanue
Ommemobme npacu/ibHblil omeem:
B ypaBaenuu Ban-aep-Baansca nmonpaska «b» yuuTBIBAET:
a). YHMCIO CTOJIKHOBEHUH MOJICKYT MEXKAY COO0H
0). H3MCHCHHC MJIOTHOCTH ra3a B 3aBHCHMOCTH OT TCMIICPATY PBI
B). JHEPrHIO B3AHUMOACHCTBUSI MOJICKYI
r). pa3Mepbl MOJCKYI rasa

12. 3aoanue
Ommemome npasuibHblil omeem:
C nomonreio SapoMeTpa U3MEPSIIOT:

a). Maccy
0). JaBiacHHE
B). 00BEM

r). TEeMIEpaTypy

13. 3aoanue
Omastemome npasuivHolii omeem:
VY ae1bHBIH 00BEM U 3TO 00BEM ¢ THHHIIBI
a). Macchl
0). NJIOTHOCTH
B). BEJIHYHHBI, 0OPATHOH 00BEMY
T). W3 MPUBCACHHBIX BBIIIC BEIMYHH HET MPABUIBHOTO OTBETA

14. 3aoanue

Ommembme npasuivHblit omaem:

Hasnenue cmecu razos B cocyae oobemom 0,01 M’, SCIIH B HEM HAXOMHTCSI
azot Macco# 14 r u Bogopoa maccoii 4 r mpu 7'= 300 K:

a). 500 «kIla
6). 500 arm.
B). 623 klla

r). 623 MM pr. CT.

15. 3aoanue
Omatemome npasuiotelii omeem:
CpeaHss KBapaTHYHAS CKOPOCTH!




©ooN R WNRE

16. 3aoanue
Ommemobme npasuibHblil omeem:
B ypasaeHnn Ban-zaep-Baansca nonpaeka «b» umeet GU3MICCKHI CMBICIT:
a). 00BCM, KOTOPBIHA OBI 3aHSUT OJUH MOJIb ra3a MPH OCCKOHCYHO Ma-
JIOM JABJICHHUH
0). 00BEeM, KOTOPBIH Obl 3QHSIT OJUH MOJIb ra3a MPH HOPMAIbHBIX VC-
JTOBHSIX
B). TPCACTBHBIA OOBCM, KOTOPBIH OBl 3aHSUI OJAMH MOJb rasa IpH
JABJICHUH, CTPEMAIIEMCS K OCCKOHCTHOCTH
r). 00BEM, IMPCIOCTABICHHBIN AT CBOOOJHOTO ABHIKCHHS MOJICKYII
O/THOTO MO/ Tas3a

17. 3aoanue
Ommemobme npasuibHbiii omeem:
Yrc1o ABOragpo BeIPAXKaCT:
a). YHUCIIO MOJICKYJ B CIMHULIC 00bEMa
©). YHMCIO MOJCKYJ B OAHOM MOJIE BEILECTBA
B). YHCJIO MOJICKYJI B ¢IMHHULIE MACChl BELICCTBA
r). 9HCJIO ATOMOB B OJJHOM MOJIC MHOTOATOMHOTO BCIICCTBA

18. 3aoanue
Ommemobme npasuibHblil Omeem:
KakoB mnopsizok BeIWuWHBI  HA3BIBACMOM  TMOCTOSIHHOH  ABOrajpo

(V. =6.022-10%):
a). 23
6). 25
B). HET MOpsAKA, T. K. YMCA0 ABOraapo — 3TO YMCJIO MOJEKYI, CO-
ACP2KALUXCAA B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommembme npasuivHblil omeem:

Temnepatypa cMecH, ¢cii B OATOHE SMKOCTBIO 5 11 COACPIKUTCS CMECh
reaus 1 Bojgopoaa Macco 10 r mpu gasacaum 500 xlla, mpuyaem maccosas
nomst reaust pasHa 0.6:

a). 86°C
6). 75°C
B). 75K
r). 258K
7). 86K

Bonpocsl npoMeKyTOYHOT0 KOHTPOJIA
Bomnpocsl k 3k3ameny
Cratuctudeckas pusmka u TepMOIUHAMUKA.
CocrosiHue TepMoIMHaMuuecKor cucreMsl. [Iponecc.

MonekynsipHO-KUHETUUECKNE TIPEICTABICHHUS.

VYpaBHEHHE COCTOSHUS UACATBHOTO rasa.

JlaByieHne ra3a Ha CTEHKY COCy/a.

CpenHsist sHEprus MOJIEKYJI.

BryTpeHHs dHEprus TepMOJUHAMUYECKON CUCTEMBI.
PaGora, coBepiaemas Te€10M IpU U3MEHEHUSX €ro oobema.
[IepBoe HavyasI0 TEPMOJANHAMHUKHU.
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11.
12.
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BHyTpeHHs dHEprus U TeIIOEMKOCTh HIEaIbHOIO Iasa.

VYpaBHeHHe aanabaThl HACaTBLHOTO Ta3a.

[TonuTponuyeckue NpoLeccsl.

Pabota, coBepiaemast uaeaqbHbIM Ta30M IIPH Pa3IMYHBIX POIeccax.
Kiaccuueckast Teopust TEINIOEMKOCTH UIEAJIBHOTO Ta3a.

@yHKIUA pacnpeeseHus: BEpOSITHOCTH.

OyHKIMS pacHpeIesieHnss MOJIEKYII ra3a Mo CKOpocTsaM (pacnpenenenue Makcpesuia).
Bbapomerpuueckas popmyna.

Pacnpenenenue bonbimana.

JliivHa cB0OOHOTO TIpOOeTra MOJICKYIL.

DOMIMpuYecKne ypaBHeHUs sBIeHu nmepeHoca. Juddyzus.

OMIIMpUYECKHE YpaBHEHUS SBIEHUI repeHoca. TenaonpoBoJHOCTb.
OMIIMpUYecKHe ypaBHEHUs SBIECHUI nepeHoca. BHyTpeHHee TpeHue.
MonekynsipHO-KMHETHUYECKasi TEOPHS SIBJICHUI nepeHoca B razax. Juddyszus.
MonekynsapHO-KHHETUYECKAsl TEOPUS SBJICHUN MepeHoca B ra3ax. TenionpoBOAHOCTD.
MonekynsapHO-KHHETUYECKAsl TEOPUS SIBJICHUM MepeHoca B razax. BHyTpeHHee TpeHue.
Mukpo- 1 MaKkpocoCTOsIHUA cucTeMbl. CTaTUCTUYECKUN BEC.

DHTPONUS CUCTEMBI.

OHTpoOIUs UACATBHOTO rasa.

Bropoe Hauano TepMOAMHAMUKH.

KoaddumnmenT mone3noro qeiCTBUS TEIIIOBON MAIIHHEI.

[uxn Kapno.

Peanbnbie ra3el. YpaBuenue Ban-nep-Baansca.

DKCIepUMEHTAIbHbIE H30TEPMBI.

da30BbI€ IPEBPALLICHMUS.

OTIMUUTENBHBIE YEPTHI KPUCTAIUNINYECKOTO COCTOSHUS.

®duznyeckue TUIbI KPUCTAIIIOB.

CrtpoeHue XKHIKOCTEH.

[ToBepXHOCTHOE HaATSKEHUE.

Kanunnsipusie siBneHus.

PactBopsl. O61mue cBeeHus.

PactBopumocTs Tei.

OcMoOc 1 OCMOTHYECKOE J1aBIICHUE.

3akoH Pays.

[ToBpIlIEHNE TOUKU KUTIEHUS ¥ IOHM)KEHUE TOUKU 3aMEp3aHusl pacTBOpaA.

[Ixkana oueHNBAHNA HA IK3aMeHe

DK3aMeH TPOBOJUTCA B BHJIE NMHUCBMEHHOTO OTBETa MO BOMpocaMm, CHOpPMHUPOBAHHBIM B
owmrersl. OrieHKa 3HAHUN Ha DK3aMEHE M HAYMCIIeHHWE 0a/iIoB TIPOU3BOAMTCS B COOTBETCTBHH

CO CJeNyIoNIel TabmuIe:

Ouenka no 5- Cymma
0aILHOH IIKAJIEe | 0aJ1JI0B

TpeOoBaHus K 3HAHUSIM HA IK3aMEHe

COMIIUYHOY 43 - 50
OTBETHJI Ha BCE BOMPOCHI, B TOM YHUCJIC U JIOTIOJIHUTEIIbHBIC.
BBICTABJISICTCS CTYJICHTY, €CJIM OH 0€3 CYIIECTBEHHBIX OITHOOK
«xopoutoy 36 - 42 | oTBETHJI Ha BCE BOIIPOCHI, OJTHAKO JOITYCKAI OT/ICIbHBIC

HCTOYHOCTHU WJIM HC JCMOHCTPUPOBAJI 1OCTATOYHO FJIY6OKOFO

BBICTABIISIETCS CTYJEHTY, €CJIM OH IOJIHO, TPAMOTHO U 6€3 OO0k




3HaHHWs MaTCpHralia

BBICTABJISICTCS CTY/ICHTY, €CJIM OH B OTBETaX Ha BOMPOCHI
«y0081emsopu- 31 .35 | MPOZICMOHCTPHPOBAT TOMBKO 3HAHUC OCHOBHOTO MaTepHaa,

MenbHO» JIOITYCKaJl CYIIECTBEHHbIE HETOUHOCTH B OTBETAX, HEOCTATOYHO
TEXHUYECKU IPaMOTHO (OPMYIUPOBAI OTBETHI

BBICTABJISICTCA CTYACHTY, CCJIM JOITYCKAJI HCIIPABUJIbHBIC OTBCTHI HA
MeHee 30 | mocTaBlICHHBIE BOITPOCHI WJIK HE CMOI' OTBETUTH HA YaCTh BOIIPOCOB,
HC CMOT" TOATBCPAUTH 3HAHUC 3HAYUTEILHOM YacTu Martcpurajia.

«Hey0061emeopu-
MebHO»

HtoroBas oueHka npeacrasiser coboil cyMMy 0aiioB, 3apa0OTaHHBIX CTYJAEHTOM IPH BBIMOJIHEHUU
3aIaHM B paMKaxX TEKYyIIero U MPOMEXKYTOYHOTO KOHTPOJISI M BBICTABJISIETCS B COOTBETCTBUU C
ITono)xeHreM 0 KpeTUTHO-MOJIYJIbHOI cHCTEME.

. Cymma
OneHka 1o 5-6ajdanLHOMH y
0aJJI0B

HIKAaJIe — OLIeHKA 110 TpebGoBanus K 3HAHUAM

ECTS 3a
pa3esibl

OlleHKa «OTJIMYHO» BBICTABIISACTCS CTYJCHTY, €CIU OH
«OMIUYHOY riyOOKO W MPOYHO YCBOWJI MPOrPAMMHBIH MaTepual,
— 90 + 100 | mcuepmpIBaroIie, TMOCICIOBATEIIBHO, YETKO M JIOTHYECKU
A CTPOMHO €ro M3JIaraeT, yMeeT TECHO YBSI3bIBATh TCOPHUIO C
IIPAKTHKOM.

OneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIU OH
TBEPIO 3HAET Marepuajg, TPpaMOTHO U IO CYIIECTBY
W3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC.

«xopouioy
— 70+ 89
C,B

OneHka «yAOBIETBOPUTENBHO» BBICTABIISIETCS CTYACHTY,
€CJIM OH MMEET 3HaHMA TOJIBKO OCHOBHOI'O MaTe€pUana, HO
HE YCBOMI €ro JeTajei, JOIyCKaeT HETOYHOCTH,
HEJ0CTAaTOYHO MpaBUWJIbHBIE (POPMYIUPOBKH, HAPYLICHUS
JIOTUYECKOW  TIOCIENOBATEIIBHOCTM B W3JI0KEHUHU
IIPOrPaMMHOI0 MaTepHuaa.

«y0081emBOPUMENLHOY
— 60 +~ 69
E,D

Ornenka «HEYIOBJIETBOPUTEIHHOY BBICTABIIACTCS
CTYJICHTY, KOTOpPBId HE 3HAET 3HAYMUTEIBHOM YacTH
«HEYO0811emME8OPUMENLHON MPOrpaMMHOTO MaTrepHalna, [OIMYCKaeT CYIIECTBEHHbBIE
— Menee 60 | ommOku. Kak mpaBuio, orneHKa «HEYIOBICTBOPUTEIHHOY
F CTaBUTCS CTYyJEHTaM, KOTOpbIE HE MOTYT MPOJOJIKUTH
oOydyeHue  0e3  JOTMOJHUTEIBHBIX  3aHATHH  TI0
COOTBETCTBYIOIIEH AUCIUIIIINHE.

Crynent, nomyuuBiuii meHee 60% OT MakCHMalbHOTO Oaija 3a paslen JUCHUILTAHBI WU
MPOMEXKYTOUHYIO aTTECTAIlMI0, CYUTACTCS HEATTECTOBAHHBIM 110 JAHHOW JUCIUTUIHHE.

Y4eOHO-MeTOAMYECKOe W HHPopManMOHHOe o0ecneyeHne  y4yeOHOI
JTUCIHHUILIHHBI
OcHOBHas auTeparypa:
1. CasenbeB U.B. Kypc obmieit ¢pusuku. B 3-x 11. T.1. Mexanuka. MonekymnspHas ¢u3uka.
VYuebHnoe nocobue.-11-e uzn.M.:"Jlanp".-2019.-432c..
Pexxum noctyna: https://e.lanbook.com/reader/book/113944/#1



https://e.lanbook.com/reader/book/113944/#1

2. KamammukoB H. II., MypaBbeB-CmupnoB C. C. O6mas ¢usuka. COOpHUK 3agaHUN U
PYKOBOJICTBO K PELICHHIO 3a/1a4: Y4yeOHoe nocodue. — 2-e u3f., crep. — CII0.: M3garenbcTBo
«JIanby, 2019. — 524 ¢

Pexxum moctyna: https://e.lanbook.com/reader/book/111197/#1

3. CasenpeB M.B. COopHHMK BOIpPOCOB W 3amad 1o oOmied ¢usuke. 6-¢ wusn. crep.M.:"Jlanp".-

2019.-292c.
Pexxum noctyna: https://e.lanbook.com/reader/book/125441/#1
4. KysumenoB C.M. Kypc ¢usukum c mnpumepamu pemenus 3agad. Yacte |. MexaHuka u

MonekyispHas pusuka. Tepmoannamuka: Yue6Hoe mocodbue / o pen. B.B. Jlapuonosa.- 3-¢
n3a. iepepad. u gor.- CII10.: U3parensctBo «Jlanby, 2014.-464c.
Pexxum noctyna: https://e.lanbook.com/reader/book/42189/#2

JlononuurenpHas IuTeparypa:
5. MHpomos WN.E. 3amaun no obmieii ¢pusuke: yuedHoe mocodue ais By3oB/ E.M.Uponos.-9-¢ uzm.-
Mocksa: bunom. Jlaboparopus 3nanwmii, 2014.-432c.
Pexxum noctyna: https://e.lanbook.com/reader/book/94101/#1

6. AxcenoBa E.H. O6mas ¢usuka.TepmoguHamuka ¥ MoJeKyaspHas (us3uka (riaBel Kypca):
yuebHoe nocobue / E.H. AkcenoBa. — 2-e uzn., ucnp. — Cankr- IlerepOypr: Jlans, 2018. — 72 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/103058/#1

7. Cusyxus, J. B. O6mwuii kypc duzuku: Yuel. nocodbue st CTyA. PU3NYecKuX crei.By3oB. B 5

-tu T. T.2. Tepmoaunamuka u monekynspHas ¢usuka / [I. B. CuByxuH. - 6 € u3f., CTepeoTH. -
M.: ®usmartaur, 2014. -544 c.

Pexxum nocryna: https://e.lanbook.com/reader/book/2316/#1
8. MeToapl OICHKH TMOTPEIIHOCTEH pPEe3ylIbTaTOB MPSIMBIX ¥ KOCBCHHBIX HW3MEPEHHUH B

nabopaTopusx (GHU3HUECKOro MpakTukyma: YueOHo-meroandeckoe mocobue / E.H. Akcenosa, H.K.
I'acuukos, H.II1. Kamamnukos. - Mocksa: MU®U, 2009. - 125 c.
Pexxum noctyma: https://e.lanbook.com/reader/book/75969/#1

Metoanueckre yka3aHus s OOydyaroIIMXCsl MO OCBOEHMIO JUCLHUIUIMHBI (MOZYIIS)
9. bymynkun H.U., Hukudopos B.B. M3ydyeHue TepMoanHaAMHUECKHUX CBOWCTB BO3[yXa Ha

ocHoBe ompeneneHus Cp/Cy . MeToauueckue yKkazaHUs K BBIIIOJHEHHIO Ja0opaTOpHOIl paboThl 1o
¢u3uKe U1 CTYACHTOB BeeX crnenuanbHocTel Becex popm obyuenus.- MUDU: Konunpunrep BUTH,
2015.-16c.

10. Jleonos I1.B., Hukudopor B.B. Beraucnenue cpeaneii JimHB CBOOOHOTO Mpodera MOJIEKYIT
ra3a 1o BeJIMYMHE KO3(PPUIMEHTa TUHAMUYECKON BA3KOCTH. MeToIn4ecKre yKa3aHUs K BBIITOJIHEHUIO
nabopaTopHON paboThI MO (PU3UKE JJIS1 CTYICHTOB TEXHUYECKUX CIEIUATLHOCTEH 1 HAPaBICHU BCEX
¢dopm 06yuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

11. YepuoBa H.M. Ompenenenue M3MEHEHHs SHTPONMM TPU HArpeBaHMM M IUIABJICHUHU OJIOBA.
Metoauyeckre yka3aHHs K BBIIOJIHEHHUIO JIAOOpaTOpHOU paboThl mo aucuuiuimHe «O0mas ¢usnka
(MouekysipHas (PM3KMKA M OCHOBBI CTATUCTUYECKON TEPMOJMHAMUKHN)» JJIsl CTYACHTOB CIIEUAIbHOCTH
14.05.02  «ATOMHBIE CTaHUMH: NPOEKTHUPOBAHWE, OHKCIUTyaTalluss W WHXUHUPUHI».- MUOU:
Komunpuarep BUTH, 2020.-19c¢.

12. MumenkoBa T.H. OmnpenencHue TEIIOEMKOCTH JKUAKOCTA. MeETOIUYECKHE YKa3aHUS K
BBITIOJTHEHUIO J1Ta0OpaTOpHON paboThl MO (U3MKE AJs CTYACHTOB TEXHUYECKHX CIIeHUaIbHOCTEH U
HanpasieHuit Bcex popm oOyuenus.- MUDU: Konunpuntep BUTU, 2014.-28c.


https://e.lanbook.com/reader/book/111197/#1
https://e.lanbook.com/reader/book/125441/#1
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https://e.lanbook.com/reader/book/94101/#1
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MarepuajibHO-TeXHH4YECKOe o0ecnedyeHne y4eOHOM TN CIMIIMHBI
B mpormecce ocBoeHUs OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl 1O aucuuiumHe «OO0rmas

¢usuka (MoneKynsipHas (QHU3MKA W OCHOBBI CTAaTUCTHYECKOW TEPMOJMHAMUKHN)Y» CHEIHATBHOCTH
14.05.02 «ATOMHBIE CTaHLMU: IPOEKTUPOBAHUE, DKCIUIyaTallUsl U UHKUHUPUHI»  HCIIOJIb3YIOTCS
HarjsigHble 1MocoOus, BBIYUCINTENbHASE TEXHHUKA (B TOM 4YHCIE MPOrpaMMHOE OOecreueHue) ais
1oKa3a Ipe3eHTaluii, 1aboparopHoe 000pyI0BaHuUE.

3aHATUSA TPOBOJATCS B yUeOHOH ayAUTOPUH, IPeHA3HAYEHHON Il IPOBEICHUS JIEKIIMOHHBIX,
7a00paTOpPHBIX  3aHATUH, 3aHATHUM CEMHMHApCKOrO THUMA, TPYNNOBBIX W HMHIMBHIYaJbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallUH.

st mpoBeieHus 1a00paTOPHBIX pabOT UCIOJIB3YIOTCS CIAEAYIONINE JIa0OPaTOPHBIE YCTAHOBKH:
YCTaHOBKA JUIsl ONpPEJENeHHs] OTHOLIEHHS TEIJOEMKOCTEH BO3JyXa INpU IHOCTOSHHOM JaBJICHUU U
noctosiHHOM o0beme DIIT 1-6H; ycTaHOBKA AJIs ONpEENIeHUs] YHUBEPCAIbHOW ra30BOM MOCTOSHHOM
@IIT1 -12; ycranoBka s onpexaeneans namepenus sarpornun OIIT 1 -11; maboparopHas ycTaHOBKa
«M3ydyeHue TepMOAMHAMHUYECKUX CBOICTB Bo3ayxa Ha ocHoBe Cp/Cvy»; mabopaTopHas yCTaHOBKa
«Bbrancnenue cpenHeil JUIMHBI CBOOOJHOrO IMpoOera MOJIEKYJ Ta3a MO BeIMYUMHE Kod(pHUIMEeHTa
JUHAMHUYECKOHN BA3KOCTI».

Jis caMoCTOATENIbHOW paboThl 0OYYaIOUIMXCS MMEIOTCS CHEeLHaIu3UpOBaHHBIE MOMEIIECHUS,
00Opy/IOBaHHBIE TEPCOHATBHBIMU KOMIIbIOTEpaMU C BBIXOJOM B MHTEpHET W € [OCTYIOM K
ANEKTPOHHO-OMOIMOTEYHON cHUCTeMe, SIEKTPOHHOW OMOIMOTEKEe M 3NEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHOM Cpeie By3a, a TAKKe K IPYruM OUOInoTeuHbIM GOHAaM.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUY /IJIsl CTY/IEHTOB

1. Ykazanus aist npociayliuBaHus JEKIUN

[lepen HayasoM 3aHATHN BHUMATEIBHO O3HAKOMUTHCA C YYEOHBIM IUTAHOM MPOBEICHUS
JIEKIUI ¥ CIIUCKOM PEKOMEH0BAHHOU JTUTEPATYPHI.

Ilepen mocemieHMeM OYEpEeIHON JIEKIIMM OCBEKUTh B TIAMSATH OCHOBHBIE KOHIIEIIIUU
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MPOMIEHHOTO paHee maTepuana. [[oAroTOBUTH MpU HEOOXOIUMOCTH BOMPOCH! TpemnonaaBarento. He
HA/I0 OIacaThCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.

Ha nexuumm OCHOBHOE BHHMAaHHUE CIEAYeT YACHATh HE (opMylaM H MaTeMaTHUYeCKHM
BBIKJIa/IKaM, a COJEPKaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEIEICHUSIM U IOCTAHOBKAM 3a/1a4.

B mpomecce wu3ydeHHMs JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXXHOCTH YacTO
BO3BpAIIaTbCd K OCHOBHBIM MOHATHSM M METOJAaM peIIeHHUs 3a1ad (31eCh BO3MOXKEH BBIOOPOYHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XenarenbHO UCHONB30BAaTh KOHCHIEKTHI JIEKIMH, B KOTOPBIX HCIIOJIB3YETCS MPHUHSITAS
npernojaBaTesieM cucreMa 0003HaYeHHIH.

Jns OGosnee moAapoOHOTO W3YyYEHHs Kypca cieayeT paboTarb € PEKOMEHJIOBAaHHBIMU
JUTEPATyPHbIMU HCTOYHUKAMU U BHOBB MOSBIISIOLIUMUCS UCTOYHUKAMH.

2. YKa3aHus 1715 y4acTHsl B IPAKTUYECKUX 3aHATHUSIX

Ilepen mnocenieHHEM MPAKTUYECKOTO 3aHATHUSI YSICHUTb TEMY IPAKTUYECKOTO 3aHITHS HU
CaMOCTOSITENIHO U3yYUTh CBSI3aHHBIC C HEH MOHATUS U METOABI PELICHHUS 3a/1a4.

[lepen pemienueM 3a7ad aKTUBHO Y4acTBOBAaThb B OOCYXKIIEHUHU C MPENOJaBaTEIeM OCHOBHBIX
MOHATHM, CBA3aHHBIX C TEMOW MPAKTUYECKOTO 3aHATHUS.

B mpouecce pemieHus 3amad  BeCTH JUCKYCCHUIO C TMpernojaBaTelieM O MPaBUILHOCTH
MIPUMEHEHUS METO/I0B UX PELICHUS.

[Io BO3MOXHOCTM CaMOCTOSITEJIBHO JIOBOJUTH pEIICHHWE MpeajlaraéMbIX 3aJad  J0
OKOHYATEJIbHOTO UTOra.

B KOHIIEe MPaKTHYECKOro 3aHATUS MPHU HEOOXOAWMOCTH BBIICHUTH Y TpPENogaBaTelsi HEsICHbIC
BOIPOCHI.

OcHOBHbBIE pe3yIbTaThl BHIIOJIHEHUS PAa0OTHl HEOOXOAMMO pacIeyarars.

3. Yka3zaHus JUIs BBIIIOJIHEHUS JTa0OpaTOPHBIX paboT

CoOnronate TpeOOBaHUS TEXHMKHM O€30MAaCHOCTH, JUIsI Yero MpociayllaTh HEoO0XOAUMBIE
pa3bsICHEHUS O MPaBUIBHOCTH MOBEACHUS B JJAOOPATOPHH.

[lepen BbImOMTHEHUEM J1a0OPATOPHONM pabOTHI MPOBECTU CAMOCTOSATENBHO MOATOTOBKY K pabore
U3Y4YUB OCHOBHBIE TEOPETUYECKHE IMOJIOKEHUS, 3HAHHUE KOTOPBIX HEOOXOAMMO JJIsi OCMBICIEHHOIO
BBITIOJTHEHUST PAOOTHI.

B mpouecce BblmosHEHUs paboOThl CleNyeT MOCTOSHHO OOILIAThCS C MPENnojaaBaTeieM, He
JIOITYCKasl 110 BO3MOXXHOCTH HETPABUJIbHBIX IEHCTBUM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MMCBbMEHHOM BHJIE.

IIpu cpaye 3auera mo paboTe MOArOTOBUTH OTYET O MPOJIENAHHON paboTe, I/ie AOIKHBI ObITH
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yxa3aHus AJ1s BBIIOJIHEHUS CAMOCTOSITEIbHON pabOThI

[TonyunTs y mpenojaBaTens 3aJaHHE€ M CIUCOK PEKOMEHJOBAaHHOW JUTepaTyphl. M3yueHue
TEOPETUYECKMX BOIIPOCOB CJEAYET MPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITENIbHO, HO MpH
3aTpyJHEHUSIX 00paIiaThes K MPernojaBaTelio.

[ToaroTOBUTH MMCEMEHHBIN OTUET O MPOJIEIAHHON padoTe.

[Ipu BeIMONHEHUM (POHTAIBHBIX 33JaHUN MO YCMOTPEHHUIO NpenojaBareis paboTa MOXKeT
OBbITH OlLleHEeHa 0e3 MUCHMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BONPOCHL, IPH YCIOBUU
aKTUBHOM CaMOCTOSITETIbHON pabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

MeTozmqecmle PEKOMEHIAUHA NI npenonaBaTeneﬁ
1. Ykazanus asis npoBeACHUS JIEKIUN



Ha mepBoii BBOIHO JIEKITMU CaenaTh OOImMA 0030p CoAepKaHUS Kypca U OTMETHTh HOBBIC
METOABbl M TOAXOABbl K PEHICHUIO 3a/lay, pacCcMaTpUBAeMbIX B Kypce, JOBECTH JO CTYJIEHTOB
TpeGoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Ipu moAroToBke K JEKIMOHHBIM 3aHATHSAM HEOOXOAWMO MPOJyMaTh IUIAH €ro MPOBEACHUS,
COJICP)KAHUE BCTYNHUTEIBHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKUHWH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHOI U METOAMYECKOH JIMTEpaTyphl, MyOIUKAIUSIMU IEPUOINYECKON NIeUaTu 1Mo TeMe
JIEKIIMOHHOIO 3aHATHS. Y TOUHUTH IUIaH MPOBEACHUS MPAKTUYECKOI0 3aHATHS 110 TeMe Jekuuu. [lepen
U3JI0’KEHUEM TEKYIIETo JIEKIIMOHHOTO MaTepHalia HalOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npeaplaymux Jeknusax. C 3Toil 1enblo 3aaTh HECKOJBKO BOIPOCOB AyJIUTOPUU U OCYILIECTBUTh
BBEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJCHTOB.

B xope neknmoHHOro 3aHATHSA MpEnojaBaTellb JIOJDKEH Ha3BaTh TEMY, YYEOHBbIE BOIPOCHI,
O03HAKOMHTH CTYJIEHTOB C MEPEYHEM OCHOBHOM U JIOMOJHUTEILHON JUTEPATYPHl MO TEME 3aHSTHS.
PackpsiBast conepikaHue ydeOHBIX BOIPOCOB, AKIEHTUPOBAaTh BHUMAHUE CTYJIEHTOB HAa OCHOBHBIX
KaTeropusiX, SIBICHUAX U IpolieccaXx, OCOOCHHOCTAX HUX NpOTeKaHUs. PackppiBaTh CYIIHOCTh U
CoJIep>KaHue PA3IMYHBIX TOYEK 3PSHUS U HAYYHBIX MOJIX0J0B K OOBSICHEHHIO T€X WJIM WHBIX SIBJICHUM U
IIPOLIECCOB.

CrnenyeT apryMeHTUPOBaHO 0OOCHOBATh COOCTBEHHYIO MO3HIIMIO MO CIIOPHBIM TE€OPETUYECKUM
BoripocaMm. [lpuBonuTh mnpumepsl. 3amaBaTh MO XOAY HW3JIOKEHUS JIEKIIMOHHOTO MaTepuasa
pUTOpPUYECKHE BOMPOCHI W CaMOMy JaBaTb Ha HUX OTBET. OJTO CHOCOOCTBYET AaKTHMBH3AIUU
MBICJIUTEIIBHON JCSATENIBHOCTU CTYJIEHTOB, TOBBIIMICHUIO MX BHUMAaHHUS M HHTEpeca K Marepuany
JEKIUU, ee cojepkaHuto. llpermomaBarens JOJDKEH PYKOBOIUTH pabOTOM  CTYAEHTOB  IIO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuana, MOJYepKUBaTh HEOOXOJUMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUH M3yd4aeMoil TeMbl, 0CO00 BBIAEISSA, KaTeropuaibHbli anmnapar. B
3aKJIIOUUTEIBHON YacTH JIEKIIMM HEOO0XOAuMO cQOopMyIHpoBaTh OOIIME BBIBOABI IO TEME,
pacKpbIBaIOIINE COJEPKaHUE BCEX BOMPOCOB, MOCTABIECHHBIX B JIEKINH. OOBIBUTH IJIaH OYEPETHOTO
MPAKTUYECKOr0 3aHATHS, 1aTh KPATKUE PEKOMEHJALUU MO MOArOTOBKE CTYJEHTOB K MPAKTHUYECKOMY
3aHsaTU0. OmpenenuTh MECTO W BpEeMs KOHCYJIbTAallUM CTYJEHTaM, TMOXKEJIaBIIUM BBICTYIIUTh C
JOKJIaaMH U pepeparamu.

Ha mnocnenneit nexumu yaenuth Bpems uisi o030pa HauOoyiee Ba)XKHBIX IOJOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. Ykazanus AJis MPOBEACHUS TPAKTUUYECKUX 3aAHITHI

Yetko 0003HAYUTH TEMY MPAKTHUYECKOTO 3aHSATHSI.

OO6cyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOW 3aHITHS.

B npouecce pemienns 3aga4 BECTH AUCKYCCUIO CO CTYJIEHTaMH O MPaBUILHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeuaTh CTy/IEHTOB, HanOoJIee aKTUBHO YYACTBYIOIINX B PEIICHUH 33/1a4 U JUCKYCCHSX.

B KxoHIIE MPaKTHYIECKOTO 3aHITHS 33]1aTh ayIUTOPUH HECKOIHKO KOHTPOJILHBIX BOITPOCOB.

3. YkazaHusi 17151 TPOBEICHHUS JTA0OPATOPHBIX 3aHITHIA.

CobmoiaTh TpeOOBaHMUS TEXHUKH O€30MAaCHOCTH U MPOBOJUTH HEOOXOIUMBIC Pa3bICHEHUS O
MPABIJILHOCTH MOBECHHS B TAOOPATOPHH.

[lepen BvImoNHEHHWEM Ta0OPATOpPHON pPabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB,
HAallOMHHUTb U OOCYIUTH OCHOBHBIE TEOPETUYECKHE TOJOKEHUsS, 3HaHHE KOTOPBIX HEOOXOAMMO IS
OCMBICJIEHHOTO BBITIOJIHEHUS padoT.

B mpouiecce BeimomHeHUs pabOThI CIIEAYET MOCTOSHHO OOIIAThCS CO CTYACHTAMU, HE TOMyCKast
110 BO3MOKHOCTH UX HEMPABHIbHBIX JECHCTBUU.

TpeboBatb, UTOOBI OCHOBHBIE PE3YyJIbTaThl SKCIIEPUMEHTOB ObUTH 3a()MKCUPOBAHbI CTYIEHTAMHU



B IINCBMEHHOM BHJIE.

[Tpu mpueme 3adera mo paboTe TpeOOBAaTh OTUET O MPOAETAHHOHN paboTe, I/ie JOKHBI OBITh
OTPayKCHBI OCHOBHBIE PE3YJIbTATHI 1 BHIBOIBL.

4.Yxa3aHus 0 KOHTPOJIIO CAMOCTOATEIBHOM paboThI CTYyICHTOB

[Io ycmoTpeHuio mpenojaBareist 3aJaHHEe HAa CAMOCTOSTENBHYIO pPabOTy MOXeET ObITh
VHIUBHUIyJIEHBIM MM (YPOHTAIBHBIM.

[Tpu ucronb30BaHNM MHAWBUAYAIBHBIX 33/1aHHI TPeOOBATh OT CTY/ACHTA IMMChMEHHBIN OTYET O
IPOJICIAHHOM padoTe.

[Tpn npuMeHeHNN (POHTATBHBIX 33JaHUH BECTH KOJUIEKTHUBHBIE OOCYXICHHS CO CTYACHTaMH
OCHOBHBIX TEOPETUYECKUX TTOJIOKEHUH.

C umenpl0 KOHTpPOJII KadecTBAa BBIMOJIHEHHUS CAMOCTOSITEIbHOH paboThl  TpeOoBaTh
WH/IMBUYAIbHBIE OTYETHl (AONMYCTHMO BMECTO NMHUCBMEHHOI'O OTYETa MPHUMEHSATh WHIWBUIYalIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma cocrtaBiieHa B cooTBeTcTBUM c TpeboBanusmu OC HUAY MUDU u yueOHBIM
IJJAHOM OCHOBHOUM 00pa30BaTeIbHOM IMporpamMMsl 1o crnenuaibHoctu 14.05.02 ATOMHBIE CTaHIUU:
IMPOCKTUPOBAHUEC, OKCILTTyaTallud U MHXXKUHUPUHT .

)
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