MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAITAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA
«PSI3BAHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET UMEHU C.A. ECEHHHA»

YTBepxkaaro:
Jlexan
(bu3UKO-MaTEMaTUUYECKOTO

il (baxynbTeTa
e

b. ®enoposa
«30» aBrycra 2019 r.

PABOYASA ITPOT'PAMMA JUCHHUTIJIMHBI
MouekyaspHas pusuka

YpoBeHb OCHOBHOM MPodheCCHOHAIBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl
O0akajaBpuar

Hampaprnienne  moATroTOBKHU 44.03.05 Ileparoruvyeckoe oOpa3oBaHHe
(c aByms1 npouassMH MOATOTOBKH)

HamnpasnernHocts (mpodwiis) moaroropku TexHosiorust u pusuka
®dopma oOydeHHUS OYHAasI

Cpoxku ocBoenust OIIOII HopMaTHBHBIN CPOK OCBOCHUSA 5 JIeT
@akynbTeT PU3NKO-MATEMATHYCCKHUH

Kadenpa odmieii u Teopernyeckoii puznku u MI1D

Psizann, 2019



2

BBOJAHASA YACTD
1. IEJIM OCBOEHUS YYEBHOM JUCLIUITJIHBI
Hensstmu yuebHoro kypca «MonekyispHas (U3uKa»_sBISETCS H3Yy4YCHHE
o0LMX 3aKOHOMEPHOCTEH MOJIEKYJIAPHO-KHHETUYECKOM TEOPUU M OCHOB
PaBHOBECHOM TEPMOAMHAMUKHU.
3anauamu Kypca «MonekyisipHas (pu3nka» saBISIOTCS:

— U3y4YeHHe (PU3NYECKOM KOMIIOHEHThl COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBI MHUpPA B YaCTH, KACAIOLIECHCS TEOPETUYECKUX U DKCIIEPUMEHTAIBHBIX
OCHOB MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U PABHOBECHOU TEPMOJUHAMUKH;

— OBJIAJICHHE BaXHEHMIIMMH M Haumbojee OOMMMH METOJaMHM  pEeLIeHUs
€CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHUYECKHUX 3a/1a4 B 00J1aCTH MOJIEKYJSPHO-
KMHETUYECKON TEOPUU U PABHOBECHOU TEPMOJAUHAMUKY;

— (opMHUpOBaHHUE YCTOMYMBBIX HABBIKOB MO MPUMEHEHUIO OCHOBHBIX MOJIOKEHUN
MOJIEKYJIAPHO-KMHETUYECKON TEOPUM U PABHOBECHOM TEPMOAMHAMHUKU IIPU
AQHAJIN3€ €CTECTBEHHO-HAYYHBIX U TEXHUUYECKUX CUTYAIUH.

Ilpumeuanue: yenu oceoenuss y4eOHOU OUCYUNIUHBI COOMBEMCMEYIOM 00UWUM
yenam OIIOIL

2. MECTO YYEBHOU JUCIUIINHBI B CTPYKTYPE OIIOII BY3A
2.1.Yuebnas nucuumuinHa B1.B.0J1.4.2 «MouaekyaspHasi pu3uKa» OTHOCUTCS K
BapuaTuBHOM yacTu broka 1 (00s3aTenbHble AUCIUIUIAHEI).

2.2 ]Ins w3ydeHuss NaHHOW Yy4YeOHOW IUCUMIUIMHBI HEOOXOIUMBI CIEAYIOIIHe
3HAHMSI, YMEHUS U HABBIKH, (POpMUpPYyEMbIe IPEIIIECTBYIONIUMHU AUCITUTUIMHAMM:
— IlkxonvHsiii Kypc uzuxu

2.3. Tlepeuenb MOCIEAYIOMMUX y4€OHBIX AUCIUIUIMH, JUIsI KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS W HaBBIKH, POopMHUpyEMbIe JaHHON yueOHON TUCIUILIMHOM

— Memoouka obyuenus gusuxe

—  Qu3suxa meepoozo mena

— Cmamucmuueckas gusuxa

— Tocyoapcmeennbiil SK3aMeH

— Buwinycxnas xeanuguxayuonnas paboma



2.4 TlepeveHb MIAHUPYEMBIX PE3YIHTATOB O0YyUEHUS TIO JUCIUILTUHE, COOTHECEHHBIX C MNIAHUPYEMBIMU PE3yIbTaTaMH OCBOCHHUS
OCHOBHOM Mpo(eccuoHanbHOi 00pa30BaTEIbHON MPOTrPaMMBI

N3yuyenue naHHOM y4yeOHOW NMCUMIUIMHBI HalpaBieHO Ha (GopMmupoBaHuEe y oOydyaromuxcs oOmekyinbTypHbiXx (OK) u
npodeccuonansubix (I1K) koMneTeHnunii:

HepequL IIaHUPYEMBIX PE3YyJIbTATOB O6y‘IeHI/IH 10 JUCLUITIIMHE

(hyHIaMeHTaTbHBIX (PU3NIECKUX
3aKOHAX M TEOPHAX, (PUIMUECKON
CYILIHOCTH SIBICHUH U MPOLIECCOB B

¢u3uky;
MeCTO (PHM3HKH B CHCTEME (PH3UIECKOTO
3HaHUSA

AQHATM3UPOBATh QU3HIECKYIO CYIIHOCTh
SIBIICHUH 1 TIPOLIECCOB MPHUPOJIBI
TEXHUKH Ha OCHOBE 3HAaHHUH 110
MOJIEKYISIpHOH (pH3HKE U

Ne | Homep/unnexc ConeprxaHue KOMIETEHIIUH B SO 6 .
o D — (W ee wacTn) pe3yibTaTe H3yUCHUS YICOHON TUCIMILIMHBI 00YJarOIHecs JOJKHBL:
3HaTh YMetb Brnagets
1 2 3 4 5 6
OK-3 CITOCOOHOCTH UCITOJIL30BATH TEOPHIO 10 MOJIEKYJISIPHON PH3HKe U JieN1aTh BBIBOABI U aHAJIU3UPOBATH IIpUEMaMHU U3JI0KEHUSI MaTepuasa
€CTECTBEHHOHAYUHbIE U TEPMOIUHAMHUKE; TEOpPEeMBI U (PU3HUYCCKUEC 3aKOHBI, 10 MOJIEKYJISIPHOH (DH3HKE U
MaTeMaTHUecKye 3HAHUS IS MaTeMaTHYECKHE ITPeoOpa3oBaHus IS PaCCYMTHIBATH MOTPEITHOCTH TEPMOINHAMHUKE;
OpI/IeHTI/IpOBaHI/ISI B COBpeMeHHOM H3JI0KCHUS (byHllaMeHTa.]'[beIX (bI/IBI/I‘-ICCKI/IX a6COHIOTHyIO u OTHOCI/ITCJ'II)HyIO; HaBbIKAMHU BBIINIOJIHCHU S
3aKOHOB; JienaTh OMHUcaHue K 1a00paTopHBIM 11a00paTOpHBIX PabOT 110
HH(POPMAITMOHHOM TTPOCTPAHCTBE . N
1. CIoco0BI pacueTa NorpelIHocTen paboram MOJICKYJSIpHON (H3HKe U
U3MEpPEHUI TEPMOJUHAMUKE;
HaBBIKAMH OOBACHSTH
MOJIEKYJISIPHOE CTPOCHUE
BEILIECTBA HA OCHOBE (hPM3MUECKUX
3aKOHOB
OK-6 CITOCOOHOCTHIO K CAMOOPTaHHM3AITHH | OCHOBHBIE TEHACHLIMU Pa3BUTHA HAYKH, TUTAaHUPOBATH BPEMsI CIOCOOHOCTBIO CAMOCTOSITEIILHOTO
M caMo0OPa30BaHHUIO M3JIaraTh U apTyMEHTUPOBAaHHO OTCTaUBATh npo(heCCHOHANBLHOM eI TeNbHOCTH; BBINOJTHEHHSI JIAOOPATOPHOM
CBOM IIPEICTAaBIICHUS B 00JIACTH (PU3HKH; TMOJIb30BATHCSI MHTEPHET pecypcaMu Juisi | paboThl M MOATOTOBKH K HEif;
2 OCHOBBI CaMOOpPTaHU3AIIUHU U HaXOXJICHUs] HHPOpMaIInY; HaBBIKAMH COOTHOCUTH CBOH
‘ camMo00pa3oBaHUA B3aMMOJICHICTBOBATD C YIaCTHHUKAMH BO3MOYKHOCTH U YPOBEHb
00pa30BaTENBHOTO MpoLecca Mpu pemaeMbIX 3a1ad;
BEITIOTHEHHUH JTA0OPAaTOPHBIX PadoT HaBBIKAMH CAMOOPTaHU3AINN 1
camM000pa30BaHus
[1BK-1 CIIOCOOHOCTBIO UCIIOJIB30BATh KITFOYEBYIO IPOOIIEMATHKY 10 CHCTEMaTH3HPOBATH JINTEPATYPY 10 cUcTeMOH 3HaHUH 00
KOHIIENTYaJIbHbIE 1 MOJIEKYIISIPHOU (hHU3HKE M TEPMOTUHAMUKE; (hm3HKe B COOTBETCTBHU C (hyHIaMEHTANBHBIX (PH3HUECKIX
TEOPETHYECKIE OCHOBBI (DU3HKH, SIBIICHUS TIPUPOIBI 1 cprH/:[aMeHTanLHoe TpeOOBaHUSIMHI 00pPa30BATENBHBIX 3aKOHAX W TEOPHSIX; 5
3 CHCTeMy 3HAHHIL 0 OITMCAaHWE ITUX SBIICHUN C TOUYKH 3PECHUS CTaHIAPTOB; TIpreMaMy aHaAIIA3a SBICHUIA;

HaBbIKaMH PECIICHUS
TMPAKTUYICCKUX 3a1a49




Iprupoac U TCXHUKE

TEPMOIUHAMHUKE,

HU3MCHATH U YJIIYy4YIIaTb MoAXOod K
PCHICHUTO 3aaa4 110 MOHeKyHHpHOfI
(1)I/I3I/IK€ 1 TCPMOJJUHAMHUKE




2.5 Kapra xoMneTeHIUi TUCIIUTUINHBL.

KAPTA KOMIETEHLWN JUCLIATUIHBI

HANMMEHOBAHUWE JUCHUITJIMHBI: MOJEKYJISAPHA ST ®U3NKA

Ilenb mUCIUTIITAHBI

Henssmu yueOHOro xypca «MosekynsapHas QUMK seiusiorcss GOpMHUPOBAHUE y OOYYAIOMIMXCS KOMIIETEHIME B MPOLECCE
H3YUCHUS O6H_II/IX SaKOHOMepHOCTeﬁ MOHeKyﬂﬂpHO-KHHeTquCKOﬁ TCOPHUU U OCHOB paBHOBeCHOfI TCPMOJANHAMUKMU.

B mporiecce ocBOeHUS TaHHOMN TUCIIMIUTMHBI CTYACHT (hOPMHUPYET U JEMOHCTPUPYET CIACTYIOIINE

OOIIEeKYIBTYPHBIC KOMITCTCHIIHH:

cDOpMEl OIICHOYHOI'O

YpoBHU OCBOEHUS

KOMIIETEHIINN [lepeyeHb KOMIIOHEHTOB Texunonorun GpopmMupoBaHUs
cpeacTBa KOMITETEHIINU
WHAEKC OOPMVYIJIMPOBKA
OK-3 CIIOCOOHOCTh MCIIOJIH30BATh 3HaTh: TCOPHUIO IO MOJICKYJISIpHOU Gu3uke | B mporecce nekiuii, mpu Jlomyck K BBITIOIHEHHIO [IOPOI'OBBIN: CriocoGen

€CTCCTBCHHOHAYYHBIC U
MAaTEMATUYCCKUEC 3HAHUA JIA
OPUCHTUPOBAHUS B
COBPEMEHHOM
nH(popMaLMOHHOM
[POCTPAHCTBE

U TCPMOJIUHAMUKE,

MaTeMaTHIecKHe mpeodpa3oBaHust AIs
U3JIOKeHUs PyHIaMEHTANbHBIX (PU3MYECKUX
3aKOHOB;

CIIOCOOBI pacyeTa MOrpeIHOCTeH
M3MEpPEHUI

YMeTb: nenaTh BEIBOABI M AHAIU3UPOBATH
TEOpeMBbI 1 (HPH3UYECKUE 3aKOHBI;
PACCYMUTHIBATH MOTPEIIHOCTH aOCOIIOTHYIO U
OTHOCHUTEIIBHYIO;

JieTIaTh OMKCAaHueE K JabopaTopHbIM padoTam
Baajers: npreMamMu U3JI0KEHNS MaTepUaia
10 MOJIEKYJISIPHOH (hU3UKE U
TePMOJUHAMUKE;

HaBBIKAMH BBITIOJIHEHUS J1a00PaTOPHBIX
paboT o MONEKYISApHOH QU3HKE U
TEPMOJMHAMUKE;

HaBBIKAMH OOBSICHATH MOJICKYJIIPHOE
CTpPOEHHE BEIIECTBA Ha OCHOBE (PU3MUECKUX
3aKOHOB

MO/ITOTOBKE K MPAaKTUUECKUM
1 1a00paTOPHBIM 3aHITUSM,
NpY ciave J1abopaTopHbIX
pabot u pemeHny 3a1a4

J1a00paTOPHBIX PadoT,
3aIuTa J1a00paTOpHBIX
paboT, pelieHue JOMaITHUX
3a]1a4, KOJUTOKBUYM, dK3aMeH

MCIIONTb30BaTh TEOPHIO 10
MOJIEKYJIpHO# (u3nke n
TEPMOMHAMUKE;

JlenaTe MaTeMaTHYECKHE
npeoOpa3zoBaHus s
U3JI0KEHNS (PyHAaMEHTAIbHBIX
(U3MYECKUX 3aKOHOB;

3Haer crnocolbl pacuera
HOrPELIHOCTEH U3MEPEHUI

TTOBBIIIEHHBIN: Crocoben
CaMOCTOATENBHO J1eNlaTh
BBIBOZIBI 1 aHAJIM3UPOBATh
TeopeMbl U (hu3nuecKre
3aKOHBI;

PacCYHTHIBATH MOTPEITHOCTH
a0COIOTHYIO U
OTHOCHUTEINBHYIO;

JIeIaTh ONMCaHue K
nmabopaTOpHEIM paboTaM;
BJIaJIeeT NPUEMaMH U3JIOKCHUS
Marepuala no MOJEKyJIIpHOU
($u3NKe ¥ TEPMOTUHAMUKE;
HaBBIKaMH BBITIOJTHCHUS
mabopaTOPHBIX paboT 1Mo
MOJIEKYISIpHOH (H3HKE H




TCPMOANHAMUKE,
HaBBLIKAMM OOBSICHATH
MOJICKYJISIDHOC CTPOCHUE
BCIICCTBA Ha OCHOBEC
(1)H3PI‘{CCKI/IX 3aKOHOB

OK-6

CIIOCOOHOCTBIO K
CaMOOpraHU3aIuU U
camMo00pa3oBaHUIO

3HaTB: OCHOBHBIE TEH/ICHIIUY Pa3BUTHUS
HaYKH;

U3J1arath 1 apryMeHTUPOBAHHO OTCTanBaTh
CBOM TIPECTaBIICHUS B 00JIACTH (HU3HKH;

OCHOBBI CAMOOPTaHU3aLUH U
camMo00pa3oBaHUS

Ymerhb: r1aHUpOBaTh BpeMs
npodecCHOHATBHON NeITEBHOCTH,;
TOJIb30BATHCSI UHTEPHET peCypCaMu I
HaXOXJIEHUsI HHPOpMAIHH;
B3aMMOJIEHCTBOBATh C YUaCTHUKAMU
00pa3oBaTeIbHOIO Mpolecca Mpu
BBITIOJIHEHHUH JITAOOPAaTOPHBIX padoT

BJiageThb: criocOOHOCTBIO
CaMOCTOSATEIHHOTO BHIIIOIHEHHS
1abopaTopHOM paboThl ¥ MOATOTOBKH K HEif;
HaBBIKAMH COOTHOCHUTH CBOM BO3MOJKHOCTH
1 YPOBEHb pelIaeMbIX 33/1a4;

HaBBIKAMH CaMOOPTaHU3ALMU U
camMo00pa3oBaHUA

B nmpouiecce nekimid, mpu
MOATOTOBKE K MPaKTHYECKUM
1 1Ta00OPaTOPHBIM 3aHSITHSIM,
MpU cliave J1abopaTopHBIX
paboT u peleHn: 3a1a4

Jlomyck K BBITOIHEHHIO
J1a00paTOPHBIX PadoT,
3amura J1a00paToOpPHBIX
paboT, pelieHne TOMAITHUX
3a]1a4, KOJUTOKBUYM,
9K3aMeH

TTOPOT'OBbIU: 3Haer
OCHOBHBIE TEHJICHIIUH PAa3BUTHS
HAYKH;

M3J1araTh ¥ apryMEHTHPOBAHHO
OTCTauBaTh CBOM
MPE/ICTaBICHUS B 00J1aCTH
bu3uKH;

OCHOBBI CAMOOPIraHU3aLUH 1
caM0o00pa3oBaHUsI

TTOBBILIEHHbIN: Criocoben
IIJIAHUPOBATH BPEMS
npoeccroHAIBLHOM
JeATEIbHOCTH;

HOJIb30BAThCS MHTEPHET
pecypcamu;
B3aUMOJEHCTBOBATH C
YYaCTHUKAMHU
00pa3oBaTenbpHOro Mporecca
IIPY BHITIOTHEHUU
112a00paTOpHBIX padoT;
BJIAZIEET CIIOCOOHOCTHIO
CaMOCTOSATEIBHOTO
BEITIONTHEHHS J1a00paTOpHOH
pabOoTHI ¥ IOATOTOBKYU K HEl;
HaBBIKAMH COOTHOCHTH CBOH
BO3MOKHOCTH U YPOBEHb
pelIaeMbIX 3a/1a4;

HaBBbIKAMH CaMOOPTaHH3aIlH! 1
camMo00pa3oBaHUs




IIpodeccronanbHbIC KOMICTCHITHH:

CDopMa OILICHOYHOI'O

YpoBHU OCBOEHUS

KOMIIETEHIINUN [lepeyeHb KOMIIOHEHTOB Texunonornu GpopmMupoBaHHs
CpencTBa KOMIIETEHIMU
NHJEKC | ®OPMVYJIMPOBKA
[IBK-1 | ciocoOHOCTHIO 3HaTh: KIIIOUEBYIO POOJIEMATHKY 110 B mponecce nexuuii, mpu Jlomyck K BBITIOJIHEHHUIO [IOPOT'OBBII: 3Haer
HCIIONB30BaTh MOJIEKYJISIPHON (PM3HKE M TEPMOIMHAMUKE; | OATOTOBKE K NMPAKTUUECKUM | JIAOOPATOPHBIX pador, KJIIOYEBYIO IIPOOIEMAaTUKY 10

KOHIIENTYyaJlbHbIE U
TEOPETHYECKHE OCHOBBI
($u3nKH, CUCTEMY 3HaHHUI O
(dhyHIaMEHTaIbHBIX
(hU3mdIecKuX 3aKOHAX U
TeopusiX, (hrU3nIecKoi
CYIIHOCTH SIBJIEHUH U
MIPOIIECCOB B MPHUPOJIE U
TEXHHUKE

SIBJICHUSI IPUPOJIBI U HyHIaMEHTaTbHOE
OMKCAHUE 3THX SBJICHUHN C TOYKU 3PEHHSI
busuKy;

MecTO QHU3MKH B cUCTEME (PHU3MUYECKOTO
SHAHUSI

YMeTh: CHCTEMATH3HPOBATH JTUTEPATYPY 10
(u3MKe B COOTBETCTBUU C TPEOOBAHUIAMU
00pa3oBaTeIbHBIX CTAHIAPTOB;
aHAJINU3UPOBAThH (PUHUECKYIO CYIIHOCTD
SIBJICHUU U MpOo1EeCCOB MPUPOJAbI U TEXHUKH
Ha OCHOBE 3HAHUH 110 MOJIEKYJIAPHOM
(u3MKe U TEepMOANHAMUKE;

U3MEHATH U YIy4IlaTh IIOAXO0X K PEIISHHIO
3a/1a4 1o MOJICKYJISIPHOH (PU3UKe U
TePMOJUHAMUKE

BuaajeTs: cucreMoi 3HaHUH 00
(yHIaMEHTaNbHBIX (PU3NYECKUX 3aKOHAX U
TEOPHSIX;

NIpUeEMaMu aHaJIn3a SBJICHU;

HaBBIKAMH PEIICHHS IPAKTHIECKHUX 33124

1 1Ta00OPaTOPHBIM 3aHSITHSIM,
MpU cliave J1abopaTopHBIX
paboT u pelreHny 3a1a4

3amnyra J1a00paToOpPHBIX
paboT, pelieHne TOMAITHUX
3a]1a4, KOJUTOKBUYM,
9K3aMeH

MOJIEKYJSIpHOH (H3HKE U
TEpMOANHAMUKE;

SIBJICHUSI [TPUPOJIBI U
(byHIIaMeHTaIbHOE OITHCaHHe
9THX SIBJIEHHH C TOUKHU 3PEHHMS
bu3uKH;

MecTo (PM3HMKU B CUCTEME
(U3UIECKOro 3HAHUS

TTOBBILIEHHbIN: Criocoben
CHCTEMAaTH3HPOBATh
JIUTepaTypy no ¢gusrke B
COOTBETCTBHH C TPEOOBAHMAMHU
00pa3oBaTeIbHBIX CTAHAAPTOB,;
aHAM3UPOBATh QU3HYECKYIO
CYLLHOCTb SIBJIEHUH 1
MPOLIECCOB MPUPOABI M TEXHUKH
Ha OCHOBE 3HaHWH 110
MOJICKYJSIPHON (pH3HKE U
TePMOJHHAMUKE;

U3MEHSTH U YAy4IIaTh TOIXOX
K peaym3alii 00pa30BaTeNbHBIX
[IPOrpaMM [0 MOJIEKYJISIPHON
(bu3MKe U TepMOANHAMUKE

BJIAJIEET CUCTEMOM 3HAHUI 00

(byHIaMEHTaIbHBIX

(bu3HYeCcKUX 3aKOHAX U

TEOPHSIX;

NpHeMaMy aHaIn3a SBIICHUIA;
HaBbIKaMH peIICHUs
NPaKTUYECKUX 3a/1ad




OCHOBHASA YACTDH

1. OBBEM VUEBHOU JJUCIUIUIMHEI Y BUJIbl VUEBHO PABOTBI

Cemectp
o Bcero bl
Bun yueOHoi paboThl HACOR Ne 2
9acoB
1 2 3

1. KonrtakTHas paboTa o0y4aroniuxcs ¢ mpemnojaBareieM (1o 90 90
BHJIaM Y4eOHBIX 3aHATHII) (BCETO)
B ToMm uncne:
Jlexruu (JI) 36 36
ITpaktuueckue 3auarus (I13), Cemunapsi (C) 18 18
Jlabopartopusbie padoTsl (JIP) 36 36
2.CamocrosTtenbHas paboTa cTyaeHTa (BCero) 90 90
B Ttom uncne .
CPC 6 cemecmpe: 90 90
Kypcosas pabota - -
Hpyrue Bunsl CPC:
N3ydeHune JIEKUUi U TUTEpaTypPHBIX HCTOYHUKOB 20 20
IToaroToBKa K BBIMOJHEHHIO JTaOOPATOPHBIX paboT 20 20
IToaroroBka k 3amnure 1a00paTOPHBIX PadOT 20 20
Pemenne 3amad qoMamrHero 3aJaHus 20 20
[lonroToBKa K KOJUIOKBUYMY MO (u3uke (10 Mporpamme 2 2
IIKOJILHOTO Kypca (DU3UKN)
ITouck nadopmaluu 1o 3agaHHON TemMe B cetu IHTepHET 8 8
CPC 6 nepuoo ceccuu
B . 3a4er

U] IPOMEXYTOYHOM aTTecTaluu —— 36 36
HUTOI'O: Obmas Tpy10eMKOCTh 1ac 216 216

3a4. el 6 6




2. COIEP)KAHUE YYEBHOM JUCIATIIIMHBI

2.1. Coneprkanue pa3feioB y4eOHON AUCITUTIITMHBI

Ne cemecTpa

Ne paznena

HaumenoBanne
pasnena yueOHOM
JIACIIATIIAHEL

CozlepncaHHe pasacia B IMJAKTUYCCKUX €ANHUIaX

[

N

3

4

OCHOBEI
MOJICKYJISIPHO-
KUHETUYECKOM

TEOpUHU Ta30B

IIpenmer wmonmekymsapHoil ¢u3uku. TepMOIMHAMUYCCKUH W CTATUCTHYCCKHI
MOAXOABl K HW3YYCHUIO MAaKPOCKOIMMYECKHX CHCTEM. OJKCIHEpHMEHTaJIbHOE
000CHOBaHHE MOJIEKYJISIPHO-KHHETUUECKOH TEOpHM BellecTBa. bpoyHOBCKOE
JIBIDKEHUE.

OCHOBHBIE ITPE/ICTABIICHNS] MOJIEKYJISIPHO-KUHETHYECKOI Teopun TrazoB. JlaBiieHne
raza. MpeanbHbeiii ra3. OCHOBHOE YypaBHEHHE KHHETUYECKOM TEOpUU Ta3o0B.
MornekyssipHO-KMHETHYECKOE UCTOJIKOBAHHUE AaBJICHUs. AOCONIOTHAsI TeMIepaTypa.
[MocTrosiHHas Bonbimana MosekyaspHO-KHHETHYECKOE UCTOJIKOBaHHE TEMIIEPATYPHI.
VpaBuenne Knanelipona-MenneneeBa. I'a3oBele 3akoHbl.  bapomerpuueckas
¢dopmyna. M3smepenue ckopocreii Mosekyn, ombeiT Illtepna. Pacnpenenenue
ckopocTeil Monekyn 1o MakcBemty. Pacnpenenenue Makcpenna-bonbimMana.
PacnipenienieHre SHEPriuyM MOJIEKYI MO CTeneHs M cBoOOnbl. D((PEKTUBHOE CEUCHUE,
CpenHsisl JUIMHA U Cpe/iHee BpeMs CBOOOIHOTO Tpobera MoJeKyll. SIBJeHue nepeHoca
B razax. Juddysus. Buyrpennee tpenue. TeruonpoBoaHocTh. TemionpoBoaHOCT U
BHYTPEHHEC TPCHUE IIPU HU3KOM JAaBJICHUH.

OCHOBBI
TEPMOAUHAMUKH

Tepmoaunamuueckass cucrema. Ilapamerpsl coctosHus. TepmonuHamuyeckoe
paBHOBecue. KBazucratudeckue mnporeccbl. OOpaTHMbie 1 HEOOPATUMBIE MTPOLIECCHI.
BHyTpeHHss1 3Heprus. BzaumoneilicTBue TepMoAMHAMHUYECKUX cucTeM. Pabora u
TEIIoTa Kak QopMbl OOMEHa JSHeprueil Mexnay cucremamu. llepBoe Havano
TepMOIUHAMHKH. IIpuMeHeHne nepBoro Havajga TEPMOAMHAMUKU K H30IPOLIECCaM.
AnnabGatuyeckuit  mpouecc. BwiBog  ypaBHenue — anuabatel.  [lonstue o
MONHUTPOIUYECKUX Mpoueccax. Bropoe Havano tepmonuHamMuky. HeocymecTtBUMOCTh
BEUHBIX JBUTateneil Broporo poma. TemnoBbie mammubl. Lukn Kapuo. Teopemsr
Kapno. Peanbnpie nukmbl. OHTponus. CTaTHCTHYECKOE HCTOJIKOBaHHE BTOPOTO
Hadaja TepMmoauHaMuku. Teopema HepHera. HenocTmkumocTs abCOMIOTHOTO HYJIS.

Peanpurie
rassl 1
JKUIKOCTHA

OTcTymieHne peanbHbIX Ta30B OT 3aKOHOB HACAIBHOTO rasza. MeXMONEKyIsIpHOe
B3amMozeiicteue. Mogens peanpHOro rasza mo Ban-gep-Baamscy. Kputnueckoe
cocrosinue. BHyTpeHHss aHeprus peanbHoro rasa. dddexr xoyns —Tomrcona.

CaoiictBa xuakoro cocrostHus. [loBepxHocTHbIf  cioif.  [loBepxHOCTHOE
HaTspkeHne. @opmyna Jlammaca. maumBanue. Kammsuisiprble siBieHuHs. PacTBOpEI
Temora pactBopenust. OcMoruueckoe JAaBnenue. 3akoH Bant [odda.

TBepaple Tena

AMOpdHBIE ¥ KpPHCTAIMYECKHE TeNa. MOHOKPHCTAIBI M IOJUKPHCTAIIIBL.
AHunzoTponus KpHuCTawioB. JlanpHuii HOpsAnok B Kpucramnax. Kinaccnduxarmms
KPHCTAJUIOB 10 BUY KPUCTAJUINYECKHUX PEIIETOK U TUITY CBsi3el. JKunkue kpucraibl:
CTPYKTypa U CBOWCTBA. TeIsIoBbIE CBOICTBA TBEPABIX TEN: TEIUIOBOE PACLIMPEHUE,
TETUIONPOBOJHOCTh, TEIIOEMKOCTh. 3akoH [romowra wu Iltu. 3arpygHenus
KJIACCHYECKOH (PU3MKH B OOBSICHEHWH TEMIIEPATYpPHOH 3aBUCHMOCTH TEIUIOEMKOCTH
TBEPABIX TeEIL.

PaBrOBecue a3
u (azoBbIC
TIePEX OIbI

Iousitue daspr. DazoBbie nepexonl nepBoro poaa. Termora (azoBoro mepexona.
JuarpamMma paBHOBECHsI TBEPJIOH, KUAKOU U ra3oBoit ¢a3. YpaBHenue Knaneitpona-
Knaysuyca. Tpoiinast Touka. Oco0eHHOCTH (ha30BbIX MPEBPAIICHHI BOIBI U UX POJIb B
npupone. BnaxHocTs.




2.2. Pa3genbl y4eOHOM AMCHMIUIMHBI, BHUIBI y4E€OHOU NESITEIBHOCTH U (POPMBI

KOHTPOJIS
8 S Bunpl yueOHOM A€ATEIIEHOCTH,
% S HaumenoBanue BKJTFOYAS] CAMOCTOSATEIHHYIO PaboTy DOopMBI TEKYIEro KOHTPOJIs
2 é paszena y4eOHoi CTyZIeHTOB (B 4acax) ycrieBaeMOCTH (T10 Heemsim,
o
2 g JICIUTUTAHBI T 1 | myc | crc | scero ceMecTpam)
1 2 3 4 5 6 7 8 9
Konnoksuym
OCHOBI)I (1 Heﬂeﬂﬁ)
1 MOJICKy.HS{pHO: 14 10 4 20 48 3amuTa 7a00paToOpHBIX PadoT.
KHHETUYECKOU [TpoBepka gOMAIITHUX 337124
TEOPUU ra30B Penenre knaccHbIX 3aa4
(2-5 nenmenn)
3amuTa 7a00paToOpHBIX PadoT.
5 OCHOBBI 8 10 4 18 40 [poBepka IOMAIIHKUX 33134
TEPMOJUHAMUKH Perienre knaccHbIX 3a1a4
(6— 10 nenenn)
3amura 7a00paTOPHBIX PadoT.
3 PeanbHble rasel u 6 8 4 18 36 ITpoBepka goMAaITHUX 337124
KUIKOCTH Pemenne knaccHBIX 3a7a4
(11-14 nenenn)
2
3amura 1ab0paTOpPHBIX PadoT.
4 Taepsie Tea 4 | 4 | 4 | 16 | 28 | !lposepka romaumux axay
Pemenne kimaccHbBIX 3a71a4
(15-16 uemenn)
3amura 7a00paTOpPHBIX PaboT.
PaBroBecue a3 ITpoBepka IOMALIHKUX 33134
5 4 4 2 18 28
1 (ha3oBBIE TIEPEX OB PelieHne kiaccHsIX 3ana4
(17-18 wuenmenn)
36 DK3aMeH
HUTOI'O 3a cemecTp 36 36 18 90 216
UTOI'O 36 36 18 90 216




2.3. JIabopaTtopHbIi TPAKTUKYM

<
& | £ HanmenoBanue
) ) Bceer
8| X pasznena
= ) . HanmenoBanune nabopaTopHBIX paboT o
g | & y4eOHOM
ol qacCcoB
g = JUCIUIIIIMHBI
1 2 3 4 5
Texnuka Oe3onacHocTH. Teopus morperiHocted. Komo- 2
KBHUYM 110 IIKOJILHOMY KypCY GU3UKU
KoinokBuyM 10 MIKOTEHOMY KypCy GU3UKH 2
Habnromenue TermoBoro IBMKEHMSI MOJIEKYI C TOMOIIBIO 2
OpoyHoBckuX yactuil. (Nel)
UccnenoBanue pachpeaeneHus 4acTUI] MO CKOPOCTSIM. 2
(Nel1.5)
OrmnpezieneHne TMHAMUYECKON BA3KOCTH Bo3ayxa. (Nel3) 2
Omnpenenenrie Kod(QQHUIMEHTa TEMIOMPOBOJHOCTH BO3- 2
ayxa. (Nel2)
Omnpenenenrie KPUTHYECKOH TeMIEpaTypbl 3THIOBOTO 5
s¢upa. (Ne2.1)
OCHOBBI
MOJICKYIISPHO- Omnpenenenrie BIAXXHOCTH BO3/yXa acUPAIMOHHBIM TICH- 2
KHHETHYECKOH Teopun | Xpomerpom. (Ne3.2)
ra30B. Onpejienenne OTHOWIEHNS TeMuIoeMKOCTel 110 MeTony Kie- |,
OcHoBbl mana-Jlezopma. (Ned.1)
2 1-5 TEPMOJUHAMMKHU.
: PeasILHLIE Ta3EL K Onpenenenrie OTHOIICHHSI TEMIIOEMKOCTEH TI0 IAHHBIM JIJISI 5
JKHIKOCTH. ckopocty 3ByKa (Ne4.2)
TBepapie Tena. OrmpeneneHne TEIUIOEMKOCTH KHUIAKOCTH METOAOM DJICK- 2
Pagnosecue ¢as Tpryeckoro HarpeBanus. (Ne4.3)
1 (hazoBbIC
TepeX OBl Ompeneneane KoddpdumueHTa 00HEMHOTO PACIIAPEHUS 2
KUAKOCTH 110 Meroxay Jromonra u ITru. (Ne5.1)
Omnpenenenrie xKod3(dumrenTa MTOBEPXHOCTHOTO HATSIKE- 2
HUSI JKUJIKOCTEH C ITOMOIIBI0 TOPCHOHHBIX BecoB (Ne6.1)
Ompeneneane koddduImerTa MOBEPXHOCTHOTO HATSIKE-
HUS )KUAKOCTEH METOJIOM MOTHSATHS dKHUJIKOCTH B KaITUILIS- 2
pax (Ne6.3)
Omnpenenenre BA3KOCTH KUIKOCTH (Ne8.5) 2
Onpenenenne yAeIbHON TEMJIOEMKOCTH TBEPAOro Tena. 2
(Ne4.4)
HccnenoBanune TEIIOBOTO pacIIUpeHus MeTaiioB. (Ne5.2) 2
Onpenenenrie Kod(pUITMEHTa TEIIOMPOBOTHOCTH TBEP- 5
JIBIX TEJT 0 MeToy XpuctuanceHa. (Ne8.2)
WTOI'O B cemecTpe 36
UTOro 36

2.4. [lpumepHas TeMaTUKa KypCOBBIX pa0OT: He npedycCMOmpeHul.




3. CAMOCTOSTEJIbHAA PABOTA CTYAEHTA
3.1. Bunsr CPC

HaumenoBanue
paszzeina
y4eOHOM

U CITATIIINHBI

Buner CPC

Bcero
JacoB

= Ne cemecTpa

™| No nanmena

3

4

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOH

TEOPHUH T'a30B

[ToaroroBka K KOJUNIOKBUYMY
10 MIKOJIBHOMY KypCy (hU3HKH

[ToaroroBka k 1a00paToOpHBIM paboTam

[ToaroroBka k 3amute J1a00paTOPHBIX PabOT

Pemenne 3aa4 JOMAIIHEr0 3aJaHus 110 IMPAKTHYCCKUM
3aHATUAM

IO N N Y RS

N3ydeHue nexkuui 1 auTepaTypHbIX HCTOYHUKOB MO TEMaM
MPAKTUYECKUX 3aHATHI

[Touck nndopmanuu no 3agaHHon Teme B cetu HTepuer

OCHOBBI
TEPMOANHAMUKA

[ToaroroBka K 1abopaTopHBIM paboTam

IToaroroska k 3amute 1a00paTOPHBIX PabOT

Pemenne 3aaa4 JOMAIIHET0 3aJaHus 110 IMPAKTHYCCKUM
3aHATUAM

Y S O N B o

W3yuenne nexuuii 1 IMTEPATypHBIX UCTOYHUKOB IO TEMaM
MPAKTUYECKUX 3aHATHI

[Touck nHpOpManuK 1Mo 3aJaHHON TeMe B ceTH VHTepHeT

PeanrHble ra3el u
SKUIKOCTH

[ToaroroBka K J1abopaTopHBIM paboTam

IToaroroBka k 3anure J1a00OPaTOPHBIX PabOT

Pemenne 3a1a4 qomManrHero 3agaHus Mo MPaKTHIECKUM
3aHSATUAM

A (AN

I/I3yquHe J'ICKHI/Iﬁ " JIUTCPATYPHBIX NCTOYHUKOB I10 TEMaM
IMPAKTUYCCKUX 3aHATHH

[Touck nHpOpManKK 10 33JaHHOM TeMe B ceTH MIHTepHeT

TBepabie Tena

[ToaroroBka k 1a60paToOpHBIM paboTaM

[ToaroroBka Kk 3amuTe J1abOpaTOPHBIX paboT

Pemenne 3aaa4 JOMAIIHEro 3aJaHus 110 IMIPAKTHYCCKUM
3aHATHUAM

EE R NS ~

I/ISY‘ICHI/IC JICKIMH 1 JIMTCPATYPHBIX UCTOYHUKOB 10 TCMaM
IMPAKTHYICCKUX 3aHATUH

PaBHoBecue a3
u ¢a3oBbIe
Nepexo/Ibl

[ToaroTtoBka K 1a00paTOpHBIM paboTam

[ToaroToBka k 3amure 1a00paTOPHBIX paboOT

Pemenue 3agau joManiHero 3agaHus mo MMPAaKTHUICCKUM
3aHATUAM

B N = B

I/I3yquI/Ie JIEKITUM 1 JIUTCPATYPHBIX UCTOYHUKOB 10 TCMaM
MPAKTHYICCKUX 3aHIATUI

o

ITounck I/IH(I)OpMaHI/II/I 10 3aJJaHHON TE€ME B CETH I/IHTepHeT

UTOI'o

90




3.2. I'paduk paboThl cTyieHTA

Cemectp Ne 2
© x o 8
< O o =
= 28 z 2 Homep Henenu
oz o g =
o2 = e g
g 5 g S 3
= & > 8
° S 8910|1112 |13|14|15|16| 17|18
Jonyck
BBIIOJTHEHUIO JJIP + |+ |+ |+ |+ |+ |+ ]+ ]|+ +
J1a00PATOPHBIX PabOT
3amuTa J1a00paTOPHBIX 37IP clelslal sl el elslalsls
pabot
Perienne qomManiHux PII3 el e lalelalalslslsls
3aj1a4
Konnoxuym Kn

4. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA YCIIEBAEMOCTHU

1 PE3VJIbTATOB OCBOEHNS VUEBHOM JUCIHUITIINHBI (cm. @ono
OYEHOUHBIX CPeOCma)
4.1. PeliTUHrOBas CUCTEMa OIICHKH 3HAHUN 00YJaIONIUXCs 110 yUeOHON TUCITUTUTNHE

Peiimunecosas cucmema ne UCnoJib3yemcs.

5. YYUEBHO-METOANYECKOE U UTHO®OPMAIITMOHHOE OBECITEYEHUE
YYEBHOU JVCHUITJIMHBI
5.1. OcHoBHas auTeparypa

Hcnons3 Komunuectso
No yercst e 9K3EMIUISPOB
; HaumenoBanue npu 9
/ HEVICHI g B Ha
i} yjl 3 | 6ubmmore | xabenp
Ke e
paszenos
1 2 3 4 5 6
Kynacosa, C. B. Kypc nekuuii mo obmieit pusnke
[DnekTpoHHBIN pecypc] : yaeOHoe mocodure st
6akanaBpoB / C. B. Kynacosa, M. B. Conmoanxuna.
ik M. ; «bepnun : qupekr-Menua», 2016 . - Y. 1. 1.2 9 NEC
Mexanuka. MonekymnspHas pusnuka u
TepMoJIMHaMuKa. - 174 ¢. - Pexxum goctyna:
/Ibiblioclub.ru/index.php?page=book&id=436995
(mata obOpamenus: 23.07.2019).




Kyspmenko, T. A. Mexanuka. MomnekymnsipHas
(u3MKa U TepMOAMHAMUKA. DJIECKTPOCTATUKA U
MIOCTOSIHHBIN TOK [ DJIEKTPOHHBIN pecypc] :
yueOHoe nocodue / T. A. Ky3pmenko, I

N. Kotos, M. A. Tpybuupsina. — Boponex:
Boponexcknii rocy 1apCTBEHHBIM YHUBEPCUTET
WHXKEHEPHBIX TexHosorui, 2010. - 101 c. — Pexxum
JOCTYTIA:
//biblioclub.ru/index.php?page=book&id=141677
(mata oopamenus: 23.07.2019).

1-5

OBC

JlononHUTeNbHAS IUTEPATYpa

HaunmeunoBauue

Hcnomns3
yeTcs
pu
A3y4YEHU
n
pa3zienon

Cemectp

KomnuectBo
AK3EMILISIPOB

B
ouomore
Ke

Ha

Kadenp
e

2

3

5

6

Bapcyxos, B. 1. MonekynsapHas ¢u3nka 1 Hadana
TEPMOJUHAMUKHU [ DIEKTPOHHBIN pecypc] : yueo-
Hoe nocobue / B. U. bapcykos, O. C. JImutpues.-
TamoOoB: U3narensctBo PI'BOY BIIO «TI'TY»,
2015. - 128 c. — Pexxum poctymna:
//biblioclub.ru/index.php?page=book&id=444634
(mata oopamienus: 23.07.2019)

4-5

OBbC

O®usuka: Paznensl «Mexanuka. MonekyisipHas
¢uzuka. Tepmonnnamukay (opranuszaiusi camo-
CTOSITENIbHOM pabOThI CTYJIEHTOB) [ DJIEKTPOHHBIH
pecypc] : yuebHO-MeToan4eckoe mocodue / cocr.
O. A. Jlenucona. — Ya: Ydumckuii rocynap-
CTBEHHBI YHUBEPCUTET 3KOHOMHKHU U CEPBUCA,
2014. — Y. 1. - 132 c. — Pexxum gocrtymna:
I/biblioclub.ru/index.php?page=book&id=272458
(maTta obpamenus: 23.07.2019)

9bC

5.3.

ba3bl JAHHBIX, nn(l)opMammHHo-cnpaBquue H IMMOUCKOBbIC CUCTEMBbI:

1. BOOR.ru [DnexTpoHHBIN pecypc] : anekTpoHHas oubmuoreka. — Jloctyn K
MOJTHBIM TEKCTaM 110 mapostto. — Pexxum goctyna: http://www.book.ru (mata

obpamenus: 20.08.2019).

2. Moodle [DnexTpoHHBIN pecypc] : cpeaa TUCTaHIMOHHOTO oOyueHus / Ps3.
roc. yH-T. — Ps3ans, [b.r.]. — loctyn, nocne peructpanuu u3 cetu PI'Y
uMmenu C.A. Ecennna, u3 11000# TOUKU, UMEIOIIEH 10CcTyM K THTepHeTy. —
Pexxum moctyma: http://e-learn2.rsu.edu.ru/moodle2  (mata oGpamenwus:

20.08.2019).



https://biblioclub.ru/index.php?page=book_red&id=141677
https://biblioclub.ru/index.php?page=book_red&id=444634
https://biblioclub.ru/index.php?page=book_red&id=272458

3. Znanium.com [DaeKTpOoHHBIN pecypc] : [0a3a manHbix]. — JocTyn K mo-

HBIM TEKCTaM 10 nmapoito. — Pexxum goctyna: http://znanium.com (z1ata 06-
pamenus: 20.08.2019).

4. «M3narenbctBOo «JlaHby [DneKTpOHHBIN pecypc] : 3IeKTpoHHAs OMOJIMO-

Teka. — JIOCTymn K MOJHBIM TeKCTaM 1o maposato. — Pexxum noctymna: http://e-
lanbook.com (mata obOpamienus: 20.08.2019).

5. Yuausepcurerckas oubnuoreka ONLINE [DnekTpoHHBIN pecypc] : dyiek-

TpoHHast OubnroTeka. — J[oCTym K MOJTHBIM TEKCTaM 10 TapoIio. — Pexum
noctymna: http://www.biblioclab.ru (nara o6pamenus: 20.08.2019).

6. IOpaiiT [DnexTpoHHBINH pecypc] : AneKTpoHHas 6ubiuoreka. — JlocTym K

MOJIHBIM TEKCTaM Mo Tmapoiito. — Pexxum moctyma: http://www.biblio-
online.ru (nara o6pamenus: 30.08.2019).

7. Tpynsl npenoiaBaTeneit [ DIeKTPOHHBIN pecypc| : KOJUIeKIus // IIEeKTPOH-

Has Oubnunoreka Hayunoit 6ubnuorexku PI'Y umenu C.A. Ecenuna. — Jlo-
CTyl K TIOJIHBIM TEKCTaM [0 TMapoio. — PexuMm gocryma:
http://dspace.rsu.edu.ru/xmlui/handle/123456789/3 (mara oOparieHus:
20.08.2019).

5.4.1lepeuenr pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHMKAMOHHOH CeTH

«AuTepHer» (manee — cerb «UHTepHeT»), HEOOXOAMMBIX /J OCBOECHMS
AUCUMILTHHBI
1. eLIBRARY.RU [DnekTtpoHHbIil pecypc| : Hay4dHass AJIEKTPOHHAs OMOJIHO-

Teka. - Pexxum poctyma: https://elibrary.ru/defaultx.asp, cBoOomHbIN (11aTa
obpamenus: 15.07.2019).

KubGepJlennnka [DnekTpoHHBIH pecypc| : HaydHas 3JEKTpOHHas OMOIMO-
Teka. - Pexxum nmoctyma: _https://cyberleninka.ru, cBo6oHbI# (J1aTa oOparie-
Hus: 15.07.2019).

Prezentacya.ru [DnexTpoHHBII pecypc] : oOpa3oBaTelbHBIM MOpTal. - Pe-
UM jgoctyma: http://prezentacva.ru. cBoOomHbIi (HaTa OOpalICHUS:
15.07.2019).

EnnHoe okHO nmocTyma K oOpa3oBaTeNbHBIM pecypcaM [DJIeKTpOHHBIN pe-
cype] : denepanbhbIil mopTai. - Pexxum goctyma: http://window.edu.ru, cB00OI-
HBIN (1aTa oopamenus: 15.07.2019).

Poccuiickuii 061eo0pa3oBaTeNbHBIN MOPTai [DIEKTPOHHBIN pecypc] : [00-
pa3oBaTeiIbHbIM opTai]. - Pesxxum gocryna: http://www.school.edu.ru. cBoO60 -
HBII (HaTa oOpamenus: 15.07.2019).

®duszrka, XuMUs, MaTEMaTUKa CTYICHTaM U IIIKOJIbHUKAM [ DJIEKTPOHHBIHN pe-
cypc] : obOpaszoBatenbHbiii mpoekT A. H. Bapruna. - Pexum noctyma:
http://www.phds.ir, CBOOOTHBIH (11aTa oopamenus: 15.07.2019)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUME YUYEBHOU
JUCHUTUINHBI

6.1. TpeOoBanust k ayauTOpUsM (MOMEIICHUSM, MECTaM) JJig MPOBEIACHUS
3aHATHI:

CTaHI[apTHO O60py,Z[OBaHHI)Ie AyaIuTOpun i1 IIPOBCACHHA HHTCPAKTHBHBIX


https://cyberleninka.ru,/
http://prezentacva.ru/

JEKIUWA: BUIACOMPOCKTOP, DJKpaH HACTEHHBIA W Jp. 0OOpyJdOBaHWE W
CHeIMaTU3upOBaHHas y4yeOHas abopaTopusi C KOMIUIEKTOM J1abOpaTOPHBIX
YCTAHOBOK JIJIsl POBEICHUSI JJ1s1 JTaOOpaTOPHBIX paldoT.

6.2. TpeOoBanusi k 000pyJOBaHUIO pPabOYMX MECT TMpENnojaBaTeyss Hu
oOyyJarommxcs:

Buneonpoekrop, HOYyTOyK, MEPEHOCHOW 3KpaH. B KOMMBIOTEPHOM Kjacce
JOJDKHBI OBITH yeTaHOBJCHBI cpeacta MS Office, Word, Excel, PowerPoint u ap.

6.3. TpeboBaHus K CHIEIUATU3UPOBAHHOMY 000PY/I0BAHUIO!

Crenn Ne 1. Mukpockon MBII-1, npeameTHoe cTekso, K€, Boaa, MUMETKa, TPOOUPKH,
CEKyH/I0MED.

Crenn Ne 1.5. YcraHoBKa U1 HCCIIEIOBAHUS PACIIPEACIICHHS YACTUIL] IO CKOPOCTSAM
Crenn Ne 2.1. CreknsiHHas amiyJia, 3alI0JHEHHAs UCCIIETyEMOM )KUIKOCTBIO U €€
HACHIIIICHHBIMU TIapaMu;

3all[MTHasl KaMepa C HarpeBaTeIbHbIM AJIEMEHTOM, TEPMOMETP, UCTOYHUK nuTanus (BC-
24)

Crenn Ne 3.2. AcniupaliiOHHBIN TICUXPOMETP, pe3UHOBAs Ipyliia, bapoMeTp.

Crenn Ne 4.1. ITpubop Knemana - Jlezopma, Hacoc.

Crenpg Ne 4.2. YcranoBka Jyisi onpeAesieHrs OTHOLICHUS TeIIOEMKOCTEN BO3IyXa Mo
JTAHHBIM CKOPOCTH 3BYKA.

Crenn Ne 4.3. a1eKTpOKaIoOpuMETp ¢ aMIIEPMETPOM, BOJIBTMETPOM U HCTOYHUKOM
nutanus (BC-24), TepmomeTp, ceKyHI0MEp, MEH3ypKa

Crenn Ne 4.4. HarpeBarens, cocyn Jlbproapa, TepMornapa, IOTEHIUOMETP, TEPMOMET
Crenn Ne 5.1. ITpubop Hrononra - [Itu, mapooOpa3oBareinb, TepMOMETP, OapoMeTp
Crenn Ne 5.2. HarpeBarenb, U3MepuUTENb JUIMH, TEPMOMETP, TEPMOIIApPa, IOTEHIUOMETD,
cocyn dproapa

Crenpg Ne 6.1. TopcuoHHBIE BECHI, TOABEMHBIN CTOJIUK, HAOOP HCCIEoYEMbIX KUAKOCTEH
Crenna Ne 6.3. Cocyn ¢ HaOOpOM KamWJIISIPHBIX TPYOOK, 3aMOJTHEHHBIX MCCIIeTyeMOM
KUIKOCTBIO; KATETOMETP, TEPMOMETP

Crenpn Ne 8.2. YcraHoBka Ajisi onpesesieHns Ko duireHTa TerionpoBOHOCTH
TBEPJIOTO TeJa 0 METONY XPUCTUAHCEHA

Crenn Ne 8.5. YcraHoBKa [UIsl ONIpEEIeHUS BA3KOCTH KUIKOCTH

Crenn Ne 12. YcraHoBKka /i onpeienenust Ko3pPuieHTa TermionpoBOHOCTH BO3AyXa
Crenn Ne 13. YeranoBka [uist ©”3BMEpEHNs IMHAMUYECKOUN BA3KOCTH BO3/yXa.

7. OBPA3BOBATEJIbHBIE TEXHOJIOTUMN (3anonusaemcsa moavko  Ons
cmanoapma @I OC BIIO)



8. MeTtoaunueckue ykazaHus 1Ji1 00y4aronIUXCs 0 OCBOCHUIO TUCIUTUTMHEI

Bun yaeOHBIX 3aHITHIA

OpI‘ aHu3alua ACATCIIbHOCTU CTYACHTA

Jlexnms

Hanmcanne KoHcIeKTa JIGKIMA: KpaTKO, CXEMAaTH4HO, I0CJIEJ0BaTEIbHO
(UKCHpPOBAaTh OCHOBHBIEC MOJOKEHHS, BBIBOIBI, (hOPMYIUPOBKH, 0OOOIICHUS;
noMeuaTh Ba)KHBIE MBICIH, BBIACIATH KIIOYEBBIC CIOBa, TepMUHBI. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOILBIO HUUKIONEAUHN, CIOBapeu, CIPaBOYHUKOB C
BBHIMMCHIBAHHEM TOIKOBaHMN B TeTpaib. OO03HAYUTH BOIPOCH], TEPMHUHBI,
MaTepuai, KOTOPBIH BBI3BIBACT TPYIHOCTH, MOMETUTH W TOMBITATHCS HAWTH
OTBET B pEKOMEHayeMoil nuTeparype. Ecnu caMocTosTensHO HE yAaercs
pa3o0paThcs B MaTepuaje, HEOOXOAMMO CHOPMYIHpPOBATH BOIPOC M 3a/1aTh
NPENoAaBaTeNli0 Ha KOHCYJIbTAllMM, HAa MPAKTUYECKOM 3aHITUU. Y ACIUTh
BHUMAaHHE CIEAYIONIUM MOHITHSIM (TIepeunclieHre TOHSTHIA) U Jp.

[MpakTuyeckue 3aHsTHs/

J1a00paTOPHBIC PabOTHI

Ipaxmuueckue 3anamus TPOBOJATCS IO UTOTAM PaHEE MPOYUTAHHBIX JIEKITUH.
Hx mpoBenenmne npeamnonaraer pa3dop yueOHOro MaTepuaa 1 pelieHne 3a1ad
110 TEMATHUKE COOTBETCTBYIOIINX JIEKIIUH.

Jlabopamopuvie pabonmui TPOBOAATCS COTTACHO METOINYECKUM YKa3aHUSIM.
Onucanust 1a00paTOPHBIX padOT U METOAUYECKUE YKA3aHHSI [T0 UX BBITOJIHEHHIO
UMEIOTCsI Ha Kaepe B 2JIGKTPOHHOM U TEKCTOBOM BapHaHTaX.

WNunuBuyanpHbIC HUnousudyanvhvle 3a0anus: BHIMOIHEHUE J1a0OPATOPHBIX padOT mpearnoiaraer

S — WCTIONB30BAHUE  UHOUBUOVAILHLIX — 3A0aHUll, KOTOPHIE OMHUPAIOTCS HA
METOJIMYECKHUE Pa3pabOTKH, NpeijaraeMble CTYJASHTaM B JJIEKTPOHHOM U
TEKCTOBOM BapHaHTax.

Komnoksuym Konnoksuym npoBoAUTCs 110 MIKOJIBHOMY KYPCY MOJICKY/ISIPHOM (PU3UKHU TIepes

MIPOBEICHUEM ITHKJIa J1aOOpaTOPHBIX pabOT MIAHOM

Tloaroroska k

IK3aMEHY

[Ipu nodeomoske Kk sk3ameny HEOOXOIUMO OPHUEHTUPOBATHCS Ha
KOHCTICKTHI JICKIIHH, pEKOMEHyeMYyto auteparypy (tabmumpl 5.1 u 5.2),
OTMCaHus 1a00PaTOPHBIX PaOdOT U JP. HCTOYHHUKH.




9. Ilepeuenb HH(POPMALIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMbIX MPU OCYIECTBICHUN
00pa30BaTEIBHOrO MpOLEcca M0 JUCLMILINHE, BKIKOYasl IEPEUYEHb IPOrPAMMHOIO
oOecreueHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

1. Cnaiig-npe3entauuu, rpaduueckue OOBEKTHI U JAPYrHe BUACO MaTepHajbl Ul
WUTIOCTPALIMU KypCa JEKIIUH.

2. Onucanue 1a00paTOPHBIX pabOT B AIEKTPOHHOM BUJIE (Ha Kadenpe).

3. Ilpumep odopmiieHuss oTdera 1O JIA0OPATOpHOM paboTe B DIICKTPOHHOM BHUIEC C
ABTOMATH3UPOBAHHBIM TMPOrPAMMHBIM  OOECIICYCHHEM BCEX pacyeroB, BKIIOYas OICHKY
MOrPEIIHOCTEH U ToCTpoeHHe TpadukoB ¢ momouibto | T-rexHonorNii(Ha Kadenpe),.

4. ABTOMATH3MpOBAaHHBIE MPOrPaMMbI (ABTOPCKUE) Ui KOMIIBIOTEPHOTO MOJACIHPOBAHUS
HEKOTOPBIX SIBJICHUH, N3y4aeMbIX B Kypce MoJIeKysipHol ¢u3uku (Ha Kadenpe) .

10. TpeboBanus K MpOrpaMMHOMY 00€CTIEUeHHI0 Y4EeOHOr0 mpoliecca:

LPoOoNoR~LWNE

Oneparnuonnas cuctema Windows Pro (morosop NeTr000043844 ot 22.09.15r.);
Antuupyc Kaspersky Endpoint Security (morosop Ne14/03/2019-0142 ot 30/03/2019r.);
Oducuoe npunoxenue LibreOffice (ceo6oaHo pactpoctpansiemoe I10);

ApxwuBarop 7-zip (cBoboaHO pacmpocTpansemoe [10);

Bbpaysep nzobpaxenuii FastStonelmageViewer (cBo6oano pacrnpoctpansiemoe [10);

PDF punep FoxitReader (cBo6oaro pacnpoctpansemoe [10);

PDF mpunTep doPdf (cBo6oaH0 pacnpoctpansemoe I10);

Memua npourpsiBareias VLC media player (cBo6oaHo pacmpoctpansiemoe I10);

3anuck auckoB ImageBurn (ceo6oaHo pacmpoctpansiemoe [10);

10 DJVU 6paysep DjVu Browser Plug-in (ceo6ou0 pacpoctpansemoe I10);

11. Uurle cBenenus



Ipunoxenue 1

(I)OHII OLCHOYHBIX CPEACTB /IUISI MPOBCACHUA I[pOMC)KyTO‘lHOﬁ arrecranmmmu

o0yuarmu

XCH IO AMCIUIIJIMHE

Ilacnopm ghonoa oyenounwvix cpedcmes no oucyuniune O0Jisi NPOMeNCYMOUHO20
KOHMPOJIA YCNesaemocmu

Ne KonTponupyemslie pa3iensl (TEMBbI) Kon konTponupyemoit HaumenoBanue
/I | AMCHUTUIMHBI (PE3YJIbTATHI MO pasjiesiaM) | KOMITCTSHIIMH WK ©€ 4acTH OLICHOYHOI'0 CPECTBA
1.
OCHOBHI
MOJIEKYIIPHO-KHHETHYECKON TEOPUH Ta30B
2. OCHOBBI TepMOTHHAMUKH OK-3
OK-6
3. IBK-1 OK3aMeH
PeasibHbIe Ta3bl U )KUIKOCTH :
4. Tse
pIIbIe Tema
5. PaBHOBecue (a3 u ha3oBbie ePexoIpl
Hunexc ConeprxaHre KOMIETEHITUH DJ1eMEHTHI KOMIIETEHIIUH Nunexc
KOMIIETEHIIUH JJIeMeHTa
OK-3 CIOCOOHOCTh  HCIIONB30BaTh | 3HATH
€CTECTBEHHOHAYYHbIE u | 1) Teopuio 1o MoneKynsApHOH pHu3UKe U OK-3 31
MaTeMaTU4YecKue 3HAHUS AJs | TEPMOAMHAMMUKE;
OPUEHTUPOBAHUSA B 2) MAaTEMaTHYCCKHEC npeo6pa30BaHm JUI
COBPEMEHHOM U3I0KEHHS (DYyHIAMEHTAIbHBIX (PU3MUECKUX OK-3 32
HH(OPMAITIOHHOM ;aKOHOB% _ _
TPOCTPaHCTBE ) crtoco0BI pacyera MOTrPEeIHOCTeH H3MEPEHHUIH OK-3 33
YMeTh
1) nenate BBIBOMBI U aHATM3UPOBATH TEOPEMBI U
) i\ . p P OK-3 V1
(u3nueckre 3aK0HbI;
2) paccyuTHIBaTh MOTPELUIHOCTH aOCOMIOTHYIO U
)P > Torp you | oK-3y2
OTHOCHTENBHYIO;
3) nenaTh omucaHue K 1aOOPaTOPHBIM paboTam OK-3 Y3
BJIA/IeTh
1) npremMamMu U3NOKEHUS MAaTEPUAIIA TTO OK-3 B1
MOJICKYISIPHOM (pU3HKE U TSPMOANHAMUKE,
2) HaBBIKAMH BBITIOJTHEHUS T1a60paTOPHBIX OK-3 B2
paboT 1Mo MONEKYISAPHON (HU3NKE 1
TEPMOAMHAMHUKE;
3) HaBBIKAMH OOBSICHATH MOJIEKYIISIPHOE OK-3 B3
CTPOCHHE BEIIECTBA HA OCHOBE (PU3MIECKUX
3aKOHOB
OK-6 CIIOCOOHOCTBIO K 3HATH
CaMOOpraHU3aNNN 1 1) OCHOBHBIE TEH/ICHIIMK Pa3BUTHS HAYKH; OK-6 31
camMo0Gpa3soBaHMI0 2) W3narath U apryMEHTHPOBAaHHO OTCTAMBATH OK-6 32
CBOM TIPECTABJICHNUS B 00JIaCTH (PH3HKH;
3) OCHOBBI CAMOOpraHU3AINN 1 OK-6 33
camMo00pa3OBaHUS
YMeTh
1) nnanupoBaTh BpeMs NpoecCuOHaNIbHOM OK-6 Y1
JeATENBHOCTH;
2) NONB30BATECS HHTEPHET PECYPCAMH JUIS OK-6 ¥2




HaXOXJICHUA I/IH(I)OpMaIII/II/I

3) B3aUMOJICHCTBOBATE C YIaCTHUKAMHU
00pa30BaTeILHOrO MPOIECCa ITPU BBIIOITHEHUH
J1a00paTOPHBIX paboOT

OK-6 Y3

BJIAJeTh

1) CIOCOOHOCTEIO CaMOCTOSTEIIEHOTO
BBITIOJTHEHHUS JTAOOPATOPHOI pabOTHI U
MOJITOTOBKH K HEH;

OK-6 B1

2) HaBbIKaMH COOTHOCHUTH CBOU BO3MOXXHOCTH U
YPOBCHb pCIIACMBIX 3aa4;

OK-6 B2

3) HaBBIKAMHU CaMOOPTaHU3AINH U
camMo00pa3OBaHUs

OK-6 B3

[1BK-1

CIOCOOHOCTBIO HCIIOIb30BATh
KOHIIENTYaJIbHbIC U
TEOPETHUYECKUE OCHOBBI
($u3MKH, CUCTEMY 3HAHHI O
(hyHIaMEHTaIbHBIX
(pM3MUECKHUX 3aKOHAX U
TEOpUsIX, (PU3NIECKON
CYIIHOCTH SIBJIEHUU U
MPOIIECCOB B MPUPOJIE U
TEXHUKE

3HATH

1) kITroueBYIO IPOOIEMATHKY IO MOJIEKYJISIPHON
(bH3HKe U TEPMOTMHAMHUKE

MBK-1 31

2) sIBNEHUS IPUPOJIBI U PYHAAMEHTANBHOES
OITMCaHKe ITHUX SIBJICHUH C TOUKHU 3PEHHUS
¢duzuky;

INBK-1 32

3)MecTo Gu3KKH B cucTeMe (PU3UUECKOTO
3HAHUS

IBK-1 33

yMeTh

1) cucremaTH3NpPOBATH TUTEPATYPY MO QHU3KKE B

COOTBETCTBHH C TPEOOBAHUSIMHU
00pa3oBaTebHBIX CTAHIAPTOB;

IIBK-1¥Y1

2) aHaIM3UPOBATh (PU3UUYECKYIO CYIIHOCTh
SIBJICHUI M MTPOLIECCOB MPHUPOJIbI U TEXHUKH Ha
OCHOBE 3HaHUIA TI0 MOJIEKYJISIPHOU (hH3HKE
TEpMOAMHAMHKE;

IIBK-1¥Y2

3) U3MEHSTh U yAy4IlIaTh MOAXO K PEIIeHHIO
3a/1a4 1o MOJIEKYJISIpHO# hu3uke u
TePMOJMHAMUKE

IBK-1¥3

BJAaa€Th

1) cuctemoit 3HaHHIt 00 GyHIAMEHTATBHBIX
(M3HYECKHX 3aKOHAX U TEOPHSX;

IBK-1 B1

2) mpreMaMy aHaIi3a SIBICHHI;

IBK-1 B2

3) HaBBIKAMH PELICHHUS IPAKTUYCCKHUX 33124

NBK-1 B3




ATTECTALIUU (OK3AMEH)

KOMILJIEKT OLIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOUYHOM

HNHupaexc oneHuBaeMoit

No CopepxaHue OLIEHOYHOT'O CPEICTBA KOMITCTEHIIHH 1 ¢ ICMEHTOB
1 [Mpenmer MOJIEKYJISIPHOMH (bu3uky. Onwuimre OK-3 31.32.V1.B1.B3
TEPMOJIMHAMUYECKAN U CTATHCTHYECKHH nol{L[xozu)I “| OK-6 31:y2’ T
M3YYCHHUI0O  MAaKpPOCKOIUYECKUX  CHCTEM. UBEIIUTE
SKZEepHMeHTaHLHEe 00ocHOBaHUE MOHCiyanHO- HBK-1 31,32,33,¥1,¥2,B2
KWHETUYECKOW TEOPUH BelllecTBa. bpoyHOBCKOE ABMIKEHUE
2 OxapakrepusyiTe OCHOBHBIE NpeAcTaBieHus monekyinspHo- | OK-3 31,32,¥1,B1,B3
KHWHETUYecKou Teopuu ra3oB. JlaBneHue rasza. Mneanbuslii ra3. | QK-6 31,¥2
BriBenuTe OCHOBHOE YpaBHEHHME KMHETHYECKON TEOPHH ra3oB. | [IBK-1 31,32,33,V1,V2,B2
MonekynsipHO-KHHETUYECKOe NCTOIKOBAHUE JaBJICHHUSI.
3 Haiite onpenenenue abcomoTHol TemnepaType. B ywem cmbicn | OK-3 31,32,¥1,B1,B3
nocrosHHOM  bomeiiMana?  MonekynspHo-kKuHeTndeckoe | QK-6 31,¥2
HCTOJIKOBaHHUE TEMITEPaTyPHI. NBK-1 31,32,33,V1,V2,B2
4 BeiBenute ypaBHenue Kianeiipona-MeHeneesa. OK-3 31,32,¥1,B1,B3
OK-6 31,¥2
NBK-1 31,32,33,¥V1,¥2,B2
5 CdopmynupyiTe OCHOBHBIE I'a30BbIE 3aKOHBI. OK-3 31,32,¥1,B1,B3
OK-6 31,¥2
NBK-1 31,32,33,¥V1,¥2,B2
6 BriBeaure 6apoMeTpruecKyio GopMyTy OK-3 31,32,¥1,B1,B3
OK-6 31,¥2
NBK-1 31,32,33,¥V1,¥2,B2
7 Hsmepenne ckopocreir mMonekyin, onbliT Ilrtepna. Onmmmure | OK-3 31,32,¥1,B1,B3
pacnpeieieHrne ckopocTel MoieKyl o MakcBeny. OK-6 31,¥2
IIBK-1 31,32,33,V1,¥2,B2
8 Maiite  xapakTepucTHKy  pacnpenenenuto  Makcsemna- | OK-3 31,32,¥1,B1,B3
BoapiMana. OK-6 31,¥2
IIBK-1 31,32,33,V1,¥2,B2
9 Pacnpenenenue sneprum Monekyn mo creneHsM csooonsl. | OK-3 31,32,¥V1,B1,B3
[aliTe XapakTepUCTHKY OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
10 Haiite onpenenenne s¢ppekTuBHOMY cedeHnto, cpeanei umee | OK-3 31,32,¥1,B1,B3
Y CpEeIHEMY BPEMEHH CBOOOAHOTO Mpodera MOIEKyIL. OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
11 Onummrte siBneHue nepenoca B rasax. JJuddysusa. Bayrpennee | OK-3 31,32,¥1,B1,B3
Tpenue. TernnonpoBoJHOCTb OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
12 TemnonpoBonHOocTs W BHyTpeHHee TpeHue npu HuskoM | OK-3 31,32,¥1,B1,B3
naBiaeHnr. Ha30BUTE OCHOBHBIEC 3aKOHBI OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
13 Haiite  ompenenenne  TepmopmHamuueckod — cucreme. | OK-3 31,32,¥1,B1,B3
[apamerpsl cocrostiust. Tepmoxunamuueckoe pasHoecue. | OK-6 31,¥2
KBasucratnueckue mpoueccsl. O6patumeie U HeoOpaTHMBbIE | [TBK-1 31,32,33,V1,V2,B2
IIPOIIECCHI.
14 Buytpennsas sHeprusa. Oxapakrepusyiite B3aumozneiictsue | OK-3 31,32,¥1,B1,B3
TEPMOJMHAMMYECKHX chcTeM. Onuumre paboty U terory Kak | OK-6 31,¥2
(bopmbl 0OMeHa sHepruei Mexay cuctemamu. Ilepsoe Havano | [IBK-1 31,32,33,V1,V2,B2
TEPMOJMHAMUKH.
15 [Ipuseaute navana | OK-3 31,32,¥1,B1,B3

MpUMEphl  NPUMEHEHHUs
TEpPMOAMHAMHUKH K H30MPOLIECCaM.

1EPBOT0




OK-6 31,Y2
MBK-1 31,32,33,V1,V2,B2

16 BeiBenuTe ypaBHEHHE anabaThI. OK-3 31,32,Y1,B1,B3
OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
17 CdopmynupyiiTe HOHATHE O TOIUTPONUIECKUX MPOIIECCax. OK-3 31,32,Y1,B1,B3
OK-6 31,¥2
IBK-1 31,32,33,¥1,¥2,B2
18 CdopmynupyiiTe BTopoe Hauaiao tepmoanHamuky. JJokaxure | QK-3 31,32,¥1,B1,B3
HEOCYLIECTBUMOCTh BEUHBIX JABUTATEIEH BTOPOrO poJa. OK-6 31,¥2
IBK-1 31,32,33,¥1,¥2,B2
19 TerutoBbie MarnHbI. JlaiiTe XapaKTEPUCTUKY OK-3 31,32,¥1,B1,B3
OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
20 Lukn Kapuo. Chopmynupyiite Teopemy Kapro OK-3 31,32,¥1,B1,B3
OK-6 31,¥2
INBK-1 31,32,33,¥V1,¥2,B2
21 Peanbuble nuKisl. [IpuBeanTE MPUMEPHI OK-3 31,32,Y1,B1,B3
OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
22 Haiite onpenenenus nonstuto sHrponusa. Cramucrtuueckoe | OK-3 31,32,¥1,B1,B3
HCTOJIKOBAaHIE BTOPOT'0 Hadyajia TEPMOAMHAMHUKH. OK-6 31,2
IBK-1 31,32,33,V1,¥2,B2
23 Coopmynupyiite teopemy Hepncra. Henocrmxumocts | OK-3 31,32,¥Y1,B1,B3
a0COTIOTHOTO HYJIS. OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
24 Orcrynnienne peanbHBIX I'a30B OT 3aKOHOB uueanpHoro rasa. | OK-3 31,32,¥1,B1,B3
Mesxmonekyisipaoe  B3aumozeiicrsie.  Omummre  Mozxens | OK-6 31,¥Y2
peanpHOro rasa no Bau-mep-Baanscy.  Kputnueckoe | [[BK-1 31,32,33,V1,V2,B2
COCTOSIHHE.
25 BuyTpennss osHeprusa peanbHoro rasa. Oxapakrepusyite | OK-3 31,32,¥1,B1,B3
s dexr Ixoyms —TomriicoHa. OK-6 31,¥2
IBK-1 31,32,33,V1,¥2,B2
26-50 | Pemmmre 3agauy. [TosicHuTe NpUMEHEHHBIN CIIOCOO JIIs
pemmenus 3anaun. (Cnucox 3a0a4 0Jis IK3AMEHA NPULAAemcst
26 B cocyn ¢ Bomoi omymueH OTKpBITHIM Kamwwidp, BHyTpeHHud | OK-6 Y1,B2,B3
auametp kotoporo d= 1 mm. PasHocTs ypoBHeli Bozibl B cocyae u | [IBK-1 ¥3,B1,B3
B Kammwisipe Ah= 2,8 cm. Haiitu paguyc kpuBu3Hbl R MeHuCKa B
kammuiipe. Kakosa Obuta ObI pa3HOCT ypoBHE# Ah B cocyrie U B
KaIAUIApe, eclii Ob CMaunBaHUE OBIIIO OBl TOJTHBIM?
27 Kakum nmomkeH ObITh BHYTPEHHUH IuaMETP d Kanujspa, OK-6 Y1,B2,B3
YTOOBI IPY TIOJTHOM CMadyUBaHUH BOJA B HEM IMOJHAMANACh Ha IIBK-1 ¥3,B1,B3
Ah=2 cm? 3amady pemuThb, KOrjaa KamuuIsp HaXOIUTCS: a) Ha
3emne; 0) Ha JlyHe.
28 Oaun Monb a3zora HaxoauTcs B cocyne oobemom V = 1,00 1. | OK-6 Y1,B2,B3
Haiitu: remnieparypy a3ora, ipu Kotopoii ommOka B nasienny, | [IBK-1 ¥3,B1,B3
OIIpeNeNnsieMOM YpPaBHEHHEM COCTOSIHHS HJIEAIbHOTO Tasa,
cocrasiuser 11 = 10% (110 cpaBHEHUIO C JAaBIEHHEM COTJIACHO
ypaBHeHHI0 BaH-nep-Baannca)
29 Haiitu pasHocts ypoBHeit Ah pTyTH B IBYX COOOIIAFOIIHXCSI OK-6 ¥1,B2,B3
Kanuuispax, BHYTPEHHHE IMaMETPbl KoTopbIx pasHbl =1 MM 1 | [IBK-1 V3,B1,B3
d>=2 mm. HecmaurBaH#ie CYMTATh TOTHBIM.
30 OpnuH MoOITb a30Ta HAXOAUTCH B cocyie oobemom V = 1,00 1. OK-6 ¥1,B2,B3

Haiitu naBnenue raza npu 3Toi TemMmepaTtype.

I1BK-1 ¥3,B1,B3




31

B BepTHKAIBEHOM 3aKPBITOM C 000MX TOPIIOB IIMJIMHJIPE
HaXOJMTCS JICTKOMOABIKHBIN MOPIICHB, TI0 00€ CTOPOHBI
KOTOpOT'0 — IO OJTHOMY MOJIIO Bo3/lyXa. B paBHOBECHOM
cocrostauu Tipu Temreparype To = 300 K o0bem BepxHeii yacTu
nunuHIpa B &eta = 4,0 pasza Oonbiie 00beMa HIDKHEH YacTH.
[Ipu kakoii TeMrepaType OTHOIIEHUE STUX 00BEMOB CTaHET 1)' =
3,0?

OK-6 V1,B2,B3
MBK-1 V3,B1,B3

32 Haiitu cpennroto umnHy cBoboaHoro npobera u cpennee spems | OK-6 Y1,B2,B3
MEXIY CTOJKHOBEHHSIMHU MOJIEKYJ ra3000pa3HOro aszoTa, IIBK-1 Y3,B1,B3
HaxOJIIEerocs:

a) P HOPMAJTBHBIX YCIIOBUSX;

0) npu temneparype t = 0° C u maBnenun p = 1,0 ulla (takoe
JIaBJICHHE TTO3BOJISIIOT MTOY4aTh COBPEMEHHBIC BAKYYMHEBIC
HAaCOCHI).

33 Haiitu npupanienre SHTPONUN aIFOMUHUEBOTO OpyCcKa MacChl OK-6 Y1,B2,B3
m = 3,0 kr npu HarpeBaxuu ero ot Temmeparypst T1 =300 K no | [IBK-1 ¥3,B1,B3
T> =600 K, ecntu B 3TOM HHTEpBaJe TEMIIEpATyp yAenbHas
TerI0eMKoCTh anromunus ¢ =a + bT, rne a = 0,77 Ix/(r * K), b
= 0,46 MJTx/(r*K?).

34 Pemmre 3anady. Boma teuer mo TpyOe, mpuuem 3a exununy | OK-6 Y1,B2,B3
BPEMEHHU 4€pe3 MOIepedHoe cedenne Tpyonl mporekaer oobem | [IBK-1 Y3,B1,B3
Boabl Vi= 200 cm’/c. JluHamuueckas Bsi3kocTh Bojel = 0,001
[Ta-c. Ilpm kakom mpenensHOM 3Ha4eHWM auamerpa D TpyOsr
JIBMDKEHHE BOJIBI OCTACTCS JIAMUHAPHBIM?

35 Haiitn ynensHyro TEmoeMKocTh Kucaopona s: 1) V=const; OK-6 Y1,B2,B3
2) p=const. MBK-1Y3,B1,B3

36 Pemmre 3agauy. B cocyn ¢ Bomoii omymien orkpeiTeiii kKamaip, | OK-6 Y1,B2,B3
BHYTPEHHHI auamerp koroporo 0= 1 mm. PasHocts ypoBHe# | [[BK-1 V3,B1,B3
BOmBl B cocyle M B Kammmiipe Ah= 2,8 cm. Haiiti pamuyc
KpuBH3HEI R MeHucka B kanmmuiape. Kakoa Obuta OBl pa3HOCTH
ypoBHe#t Ah B cocy/ie v B Kanmuisipe, eciii Obl cMauyrBaHie ObLIO
OBl TOTHBIM?

37 Pemmte 3agauy. Monekyna a3ora jgeTut co ckopocthio 430 M/c. | OK-6 Y1,B2,B3
Haiit uMiynbsc 3TOM MOJIEKYJIbI. IIBK-1 Y3,B1,B3

38 Kakum nomken ObITh BHYTpEHHHH auaMerp d Kkamuuispa, OK-6 ¥Y1,B2,B3
9TOOBI IPY TIOJTHOM CMadyUBaHUH BOJA B HEM IMOJAHAMAIACh Ha IIBK-1 Y3,B1,B3
Ah=2 cm? 3amady pemuThb, KOrjaa KamuuIsip HAXOIUTCS: a) Ha
3emne; 0) Ha JlyHe.

39 Pemmre 3agady. B cocyne oobemom 2 1 Haxoautesa yriuekucneli | OK-6 Y1,B2,B3
ra3 m=6 r u 3akuch azora (N20) my=4 r npu temmneparype 400 | [IBK-1 ¥3,B1,B3
K. Haiitnu paBneHue cMeCH B COCYAE.

40 Haiitu cpenHIo0 KBaIpaTHYHYIO CKOPOCTB Vi MOJIEKyI Bozayxa | OK-6 Y1,B2,B3
npu Temneparype t=17°C. Monspras macca Bosayxa M=0,029 | [IBK-1 V3,B1,B3
KI/MOITb.

41 Haiitn xoHHeHTpamuio MoneKyn Boxoponda mpu nasiaeHud | OK-6 Y1,B2,B3
p=266,6 l1a, ecan cpenHss KBaapaTHIHAs CKOpOCTh ero Monekyl | [IBK-1 Y3,B1,B3
2,4-10° m/c.

42 UemMy paBHa SHEprusi TEIUIOBOTO IBIKeHHs 20 T KUCIOpoIa MpH
temneparype 20°C? Kakas gacth s1oil sHepruu npuxoaurcs va | OK-6 Y1,B2,B3
JOJIIO IIOCTYNAaTEeNbHOIO ABIKEHUSA U Kakasg dacTh Ha jpomo | [IBK-1Y3,B1,B3
BpaIIaTenbHOT0?

43 Haitu mmmynec mv monekynsl Bogopona npu temneparype | OK-6 Y1,B2,B3
t=20°C. CkxopocTh MOJEKYyNBl CUYUTaTh paBHOW cpenHed | [IBK-1 V3,B1,B3
KBaIPaTHYHOW CKOPOCTH.

44 Haiitu BHyTpenHoro sHepruto U 1ByxaToMHOrO rasa, OK-6 ¥1,B2,B3

Haxozsmierocs B cocyae oobeMoMm V=2 J1 1oj 1aBiIeHHEM p=
150 xlTa.

IIBK-1 ¥3,B1,B3




45

Hatitu TeruionpoBogHOCTs BO3ayXa mpu naienuu p=100 klla u
temmiepatype t=10°C. Tuamerp monekya Bozayxa d=0,3 am.

OK-6 V1,B2,B3
MBK-1 V3,B1,B3

46 Haiitu ynenpHyr0 TEMIOEMKOCTh MTPU MTOCTOSIHHOM JaBJICHUN OK-6 ¥Y1,B2,B3
CJICIYIONIMX Ta30B: 1) XJIOpUCTOro Boopoaa, 2) HeoHa, 3) IIBK-1 Y3,B1,B3
OKHCH a30Ta, 4) OKUCH yriepona, 5) mapoB pTYTH.

47 Pemnre 3amauy. Ilpu xakoi temmneparype sHeprusi temiooro | QK-6 ¥Y1,B2,B3
JIBUKCHUST aTOMOB Trefids OyZeT JAOCTaTOYHO JUIsi TOro, 4ToObl | [IBK-1 Y3,B1,B3
MIPEOI0NIETh 3€MHOE TATOTEHUE U HaBCer/Ja MOKUHYTh 3€MHYIO
atMocepy? Pemmth ananornunyro 3anauy st JIyHBL.

48 Pemmre 3amauy. 10 r xmcnopoga maxomurcsa B cocyae noxn | OK-6 Y1,B2,B3
nasnennem p=300 klla wu Temmeparype 10°C. Ilocne | [IBK-1 Y3,B1,B3
M300apUIecKOro HarpeBaHus ras 3ansi oobeM V=10 y. Halitu
KOJIMYECTBO  TEIUIOTHI, IIOJy4YE€HHOE TIa3oM, H3MEHEHHue
BHYTpPEHHEN DHEpPTUU ra3a U padoTy, COBEPIICHHYIO ra30M NpHU
pacIIMpeHHUH.

49 Pemmre 3anauy. IIpn usorepmuueckom pacmmpennu 10 r asora, | OK-6 Y1,B2,B3
Haxozsuerocs npu remneparype 17°C, 6bu1a cosepuiena padora | [IBK-1 Y3,B1,B3
860 JIx. Bo ckoimbkO pa3 U3MEHWJIOCHh [aBJI€HHE IIpH
pacmypenun’?

50 Pemmre s3amauy. I'enuii, naxomsmmiics mnpu HopMaibHbiX | OK-6 Y1,B2,B3
YCIIOBHSIX, H30TEPMUYECKH pacumpsiercst or odbbema Vi=1 1 10 | [IBK-1 Y3,B1,B3
V=2 5. Haiitu paboty, COBEPILIEHHYIO ra30M IIPH PACIIUPEHHUH,
Y KOJIMYECTBO TEIJIOTHI, COOOIIEHHOE ra3y.

51 Hp6621CTaBBTe peB%’.HBTaTH, 6nonyquHLIe npu  semonuennn | QOK-3 33,¥2,¥3, B2
snabopatopHoil paboThl «HaOntogeHue TEmnoBOro JBUXKEHUSA
MOJIEKYJI C TTOMOIIBI0 OPOYHOBCKHX 4acTHIDy. OOBICHHUTE XOJ OK-6 32,33, ¥V1,¥3,B1
JKCIIEpUMEHTA

52 IIpencraBnTe pe36yJILTaTH, noiy4yeHHble 1pu BeiModHeHUH | QK-3 33,y2’y3’ B2
naboparopHoi pabdotsl «MccnenqoBanue pacmpeaeneHus YacTHIl
110 CKOpOCTSIM». OOBICHUTE XOJI SKCIIEPHMEHTA OK-6 32,33, V1,Y3,B1

53 HpngTaBLTe pe3yJIL6TaTH, Hogy‘{eHHHe npu BeimojdHeHu | QK-3 33,y2’y3’ B2
nmabopaTopHOH paboTs «Ompenenenne KPUTHYECKON
TEMIEPATYpPbl  OTHIOBOro  sdupar.  OObICHHTE  XOI OK-6 32,33, V1,¥3,B1
JKCIIEpUMEHTA

54 Hp6e/:10TaBLTev pe3}6’J'ILTaTHb NoJlyueHHble 1pU BeIIONHEHUH | QK-3 33,y2,y3, B2
nmabopatopHoli paboTel «OmpeneneHne BIAKHOCTH BO3IyXa
acCIUpPaAIMOHHBIM HICUXPOMETPOM». OO6bscHuTE Xof1 OK-6 32,33, V1,¥3,B1
JKCIIEpUMEHTA

55 Hp6ez[0TaBLTe pe3ym,gan,1, nong{eHHLIe npu  BemonHCHHH | QK-3 33,y2,y3, B2
nmabopaTopHOH paboTs «Ompenenenue OTHOIIIEHUS
TeroeMKocTel o merony Kinemana-/lesopma». OObSICHHTE XOJT OK-6 32,33, V1,Y3,B1
JKCIIEpUMEHTA

56 IlpencraBeTe pesynbraThl, MOMy4eHHbIE Ipu  BhmonHenuu | QK-3 33,¥2,¥3, B2
nabopaTopHOH paboTHI «Ormpenenenne OTHOIIICHUS
TEIJIOEMKOCTEN 10 JAHHBIM JUIS CKOPOCTH 3BYKa». OObICHUTE OK-6 32,33, ¥1,¥3,B1
XOJ KCIIEpHMEHTa

57 Hp6ez[0TaBLTe pegynLTaTLI, nonyuenneie  npu  Bemonuennn | QK-3 33,¥2,¥3, B2
nabopatopHOi paboThl «OnpeeneHne TeII0EMKOCTH YKHIKOCTH
METOJIOM  DJIEKTPHYECKOr0 HarpeBaHusi». OOBSICHHTE XOI OK-6 32,33, ¥1,¥3,B1
JKCIIEpUMEHTa

58 IIpencraBeTe pesynbraThl, INOMy4eHHblEe Inpu  BbmonHenuu | QK-3 33’y2,y3’ B2
nabopatopHoi paboTel «OnpeneneHne yaenbHON TEMIOEMKOCTH
TBEp10T0 Tenay. OOBICHUTE X0/ IKCIIEPUMEHTA OK-6 32,33, ¥1,¥3,B1

59 IIpencraBeTe pesynbTaThl, INOMy4YeHHblE Ipu  BbmonHeHuu | QK-3 33’y2,y3’ B2
nabopatopHoii  paborel  «Omnpenenenne  ko3dduumenta OK-6 32,33, V1,V3,B1

00BEMHOTrO paciiupeHus KUIAKOCTU 110 MCTOAY I[IOJ'IOHFa n
ITtu». O0BICHUTE X0 SKCIICPUMCHTA
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[IpeacraBpTe pe3ynabTaThl, MOIYYCHHBIE TPU BHIIOTHECHUHU
nabopatopHoi paboThl «MccieaoBaHne TEMIOBOrO PACHIMPEHHUS
MeTaIIoB». OOBICHUTE XOJ IKCIIEPUMEHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1
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IIpencraBbTe pe3ynbTaThl, IMOJYYCHHbIC IPH BBINOJHCHHU
nabopatopHoii  pabotel  «Omnpenenenne  koddduumenrta
MOBEPXHOCTHOI'O ~ HATSHKCHHST  JKUJAKOCTEH C  IOMOIIBIO
TOPCHOHHBLIX BECOBY. O6’b$lCHI/ITC X0 SKCIICPUMCHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1
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HpeIlCTaBbTe pE3yiabTaThbl, IIOJIYYCHHBIC IpPHU BbIIOJIHCHUU
nabopatopHoit  pabotel  «Omnpenenenne  koddduumenta
MMOBCPXHOCTHOI'O HATAXKCHUA )KI/I,HKOCTCI\/'I METOAOM ITOAHATUA
JKMJIKOCTU B KaITUJIJIAPAX». O6’bﬂCHI/ITC X0 SKCIICPUMCHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1
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[IpencraBbTe pe3ynbTaThl, IOJYYCHHBIC IPHU BBINOJHEHUN
nabopatopHoit  pabotel  «Omnpenenenne  koddduumenta
TEIUIONPOBOAHOCTH TBEP/BIX TEJ MO METOJY XPHCTHAHCECHAY.
OOBsICHUTE X0/ SKCTIEPHMEHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1

64

[IpencraBbTe pe3ynbTaThl, TOJYYEHHbIC IPHU BBINOJHEHUN
sabopatopHol paboThl «OnpenereHue BSI3KOCTH JKUIKOCTHY.
OOBsICHUTE X0/ IKCTIEPHMEHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1

65

HpeIlCTaBBTe pE3yabTaThbl, IOJIYYCHHBIC IPWU BbIIIOJIHCHUU
nabopartopHoii  paborel  «Omnpexnenenne ko3 duUIMEHTA

OK-3
OK-6

33,¥2,¥3, B2
32,33, ¥1,¥3,B1

TCIIJIOMPOBOJHOCTHU BO3AYXa». OOBbscHHUTE XOI SKCIIEPUMEHTA

66 IlpencraBpTe pe3ynabTaThbl, MOJYYEHHBIE TIPU BBITOJIHEHUU
naboparopHoii padoThl «OnpeseneHrne TMHAMUYEeCKOH BI3KOCTH
Bo3yXxay. OOBSICHUTE XOJ1 IKCIIEPUMEHTA

OK-3 33,¥2,¥3, B2

OK-6 32,33, ¥1,Y3,B1

ITOKA3ATEJIM U KPUTEPUU OLIEHNBAHUWS KOMHETEHLIHPT
(IIxamnel orileHUBaHMUS)

Pe3ynbpTaThl BBIMONMHEHHS OOy4YalOIIMMCS 3aJlaHUd Ha HK3aMeHEe - TI0
NATUOAITFHOM 1IKAaIe.

B ocHoBe olieHHBaHUS JIeKaT KPUTEPUH MOPOTOBOTO M TMOBBIIIEHHOTO
YPOBHSI XapaKTEPUCTUK KOMIETEHIMH WM MX COCTaBISAIONIMX YaCTew,
dbopMUpyeMBbIX Ha YUEOHBIX 3aHATHAX 10 AucHuIuinHe Moseky/sipHas puznka
U TepmoauHamMuka (Tabnuma 2.5 pabodeit mporpaMMbl JUCITUATIIIAHE).

«OTauyHo» (5) — OIIEHKa COOTBETCTBYET IOBBIIICHHOMY YPOBHIO U
BBICTABJISIETCSl  OOy4arolmeMycsi, €cid OH TJayO0OKO H TIPOYHO YCBOWII
NpOrpaMMHBIA  MaTepHall, HWCYEPIbIBAIONIE, I[IOCIENI0BATEIbHO, YETKO U
JIOTUYECKU CTPOMHO €T0 U3JIaraeT, yMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTHKOM,
CBOOOTHO CITpABIISIETCS € 33Jja4aMu, BOIIPOCAMH U IPYTUMU BUIaMH IPUMEHEHUS
3HAaHUM, MPUYEM HE 3aTPYAHSETCA C OTBETOM IPU BUIOU3MEHEHUU 3aJIaHHM,
UCIIOJIB3yeT B OTBETE MaTepual MOHOTpadUyYeCKON JHTEpaTypbl, MPABHIHHO
00OCHOBBIBACT TMPHUHATOE PEIICHUE, BIAJCET PA3HOCTOPOHHUMHU HABBIKAMH H
MIpUEMaMH BBITIOJIHEHUS TPAKTUYECKUX 3a/1a4.

«Xopomio» (4) — oOIEHKa COOTBETCTBYET IMOBBIIIEHHOMY YpPOBHIO U
BBICTABJISIETCSI 00YUaIOIIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHuail, IPaMOTHO U MO
CYILIECTBY M3JIaraeT €ro, He JOMyCcKas CYIIECTBEHHbIX HETOUYHOCTEN B OTBETE Ha
BOIIPOC WJIM BBIMOJHEHUM 33/laHUM, MPAaBWIbHO MNPHUMEHSET TEOPETHUECKHUE
MOJIOKEHUSI TPU PEIICHUH NPaKTUYECKUX BOIMPOCOB U 3a/Jad, BIAAeeT
HEO0OXOTMMBIMU HABBIKAMH M MIPUEMAMHU WX BBITIOJTHEHUSI.



«Y 1OBIIETBOPUTENHLHOY (3) — OLIEHKA COOTBETCTBYET MOPOTOBOMY YPOBHIO
U BBICTABISIETCS OOydYaronieMycsi, €CIi OH MUMEET 3HaHUS TOJIHLKO OCHOBHOTO
Marepualia, HO He YCBOWJI €ro JeTajieH, J0MyCKaeT HETOYHOCTHU, IEMOHCTPUPYET
HEJIOCTATOYHO  NpaBUJIbHbIE  (POPMYIUPOBKH, HApPYIICHUS  JIOTUYECKOU
MOCJIEI0OBATEILHOCTU B H3JIOKEHUM MPOTPAMMHOTO MaTepuaia, HCIbITHIBACT
3aTPyJHEHUS MPU BBHIMOJHEHUH MPAKTUUYECKUX padoT.

«HeynoBneTBopuTenbHO» (2) — OLIEHKA BBICTABISAETCS OOydaromeMycs,
KOTOPBIM HE JOCTUTAEeT IMOPOTOBOTO YPOBHA, JEMOHCTPUPYET HEMOHHMAaHUE
npo0JieMbl, HE 3HAET 3HAYUTEILHON YaCTH MPOrpaMMHOI0 MaTepuaa, 10mycKaeT
CYILIECTBEHHBIE OIIMOKU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHEHUSIMH BHITIOJIHSIET
pakTUYecKue paboThI.



