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Ono0peHo HayYHO-METOJUYECKHM COBETOM MHCTUTYTa MaTEMAaTUKH, (PU3UKU U
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IIpencenarens HMC C.B. bopTHOBCKUi




PabGouass mporpamma auciuruimHbl  «MonekynspHas (u3uKa» COCTaBJICHA
JOTIeHTOM Kadeapbl GU3NKK U MeTOIuKH o0ydeHus (usuke OpioBeiM Butanmem
AJIEKCaHAPOBUYEM

PaGouas mporpamMmMa JUCHHMIUIMHBI 0OCYX/I€HA Ha 3aceqaHuu Kadeapbl GU3HKU U
METOAUKH 00ydeHus pU3nKe

npoToko Ne 7 ot «20» mast 2018 r.

3aBemyrommii kadeapon B.U. Tecnenko

Ono0peHo HayYHO-METOJMYECKHM COBETOM MHCTUTYTa MaTEMaTHKH, (PU3UKU U
UH(OPMATUKH

«23» mas 2018 r. mpoTokos Ne 8

IIpencenarens HMC C.B. bopTHOBCKUi




PabGouass mporpamma auciuruimHbl  «MonekynspHas (u3uKa» COCTaBJICHA
JOTIeHTOM Kadeapbl GU3NKH U MeTOIuKN o0ydeHus (usuke OpioBsiM Butanmem
AJIEKCaHAPOBUYEM

PaGouas mporpamMmMa JUCHHMIUIMHBI 0OCYX/I€HA Ha 3aceqaHuu Kadeapbl GU3HKU U
METOAUKH 00ydeHus pU3nKe

npoTokoi Ne 8 ot «11» anpensa 2019 r.

3aBemyrommii kadeapon B.U. Tecnenko

Ono0peHo HayYHO-METOJUYECKHM COBETOM MHCTUTYTa MaTEMAaTUKH, (PU3UKU U
UH(OPMATUKH

«16» mas 2019 r. mpoTokosa Ne 8

IIpencenarens HMC C.B. bopTHOBCKUi




IHOACHUTEJIBHAA 3AIIMCKA

1. MecTo UCUMIUIMHBI B CTPYKTYpe 00pa30BaTeNbHON POTPaMMBI.

Hacrosimass pabouass mporpamMma JUCHUIUIMHBI (Jajiee mporpamMma) paspaboTaHa B
COOTBETCTBUH C (heJiepabHbIM TOCyIapCTBEHHBIM 00pa3oBaTeNbHBIM CTAHJAPTOM BBICHIETO
obpazoBarmns ( PI'OC BO) nmo wnampaiaenuto mnoarotoBku 44.03.05 Ilemarormyeckoe
oOpa3oBaHue (C AByMs NpoQHIsSMU MOATOTOBKH) (YpPOBEHb OakanaBpuaTa), YTBEPKICHHBIM
nmpuka3zoM MuHHCTEpCcTBa 0Opa3oBaHusi U Hayku Poccwuiickoit deneparuu ot 09 despans
2016 r. Ne 91 (3apeructpupoBan B Muntocte Poccun 02 mapta 2016 r. Ne 41305), ¢ yuetom
npodeccuonanbHbIx cTanmapToB 01.001 ITlemaror (memarormueckasi AesTENIBHOCTh B cepe
JOIIKOJIBHOTO, HAa4YaJbHOrO OOIEro, OCHOBHOTO OOINEro, cpeaHero odmero oOpa3oBaHUs)
(BociMTaTENb, YUUTENb ), YTBEpXKIACHHOTO Tpukazom Mwuntpyna Poccum ot 18.10.2013 Ne
544n (c m3m. ot 25.12.2014) (3apeructpupoBan B Muntocte Poccun 06 nexadbpst 2013 1. Ne
30550), 01.003 ITegaror MOMOJHUTEILHOTO OOpPa30BaHM JIETEH M B3POCIBIX, YTBEPIKICHHOTO
npukazoM Muntpyna Poccun ot 08.09.2015 Ne 6131 (3apeructpupoBan B Muntocte Poccun
24 centsi6pss 2015 1. Ne 38994), cormacHo y4eOHOro TUIaHa TMOATOTOBKH OakajdaBpOB IO
Hanpasienuio 44.03.01 «[legaroruueckoe oOpa3oBaHUE».

Huctunmuua  K1.B.O/.20 Monexyaapuas  ¢uzuka  sSBIAETCI  00sS3aTEIbHON
JTMCLUUIUIMHON BapHaTUBHAs YacTH y4eOHOTo TUIaHa M u3ydaeTcs B 6,7 ceMecTpax.

3. TpynoeMKOCTh AWCIUIUIMHBI BKIOYaeT B ce0s1 oOmmid 00BeM BpPEMEHH,
OTBEACHHBIM Ha U3Y4YCHHE JAUCIUIUIMHBI U cocTaBisgeT 7 3.e. (252 yaca). KonudecTBo 4acos,
OTBEJCHHBIX HAa KOHTAKTHYI pabory (pasnuuHble (OpMBI ayaUTOPHOM paboOTHI) ¢
npernoiaBaTeneM coctaBisger 116 dyacoB, Ha CaMOCTOSTENbHYIO pabOTy CTYIEHTa OTBOIUTCS
136 gacos.

4. Ilenn oCBOEHHSI TUCIIUILTMHBI

ey quctummuHel — GopMUpOBaHUE Yy 00 YUAIOIINXCS TIPEICTABICHUH O COBPEMEHHOM
¢u3nvecKkoil KapTUHEe MHpa, KaK YaCTH €CTeCTBEHHOHAYYHON KapTHHBI MUpPA, U YMEHHH UX
UCIIOJIB30BaTh B 00Pa30BaTEIbHOMN AEATEIBHOCTH.

4. IInanupyemble pe3yabTaTbl 00ydeHusl.

N3ydyeHne qUCHUIUIMHBI HAIPaBJIeHO HAa (POPMHUpPOBaHHE CIAEAYIOIINX KOMIETSHIIHH:

OK-3 — criocoOHOCTh HCTI0NIB30BaTh €CTECTBEHHOHAYYHBIE M MAaTEMAaTUYECKHE 3HAHUS
JUIsT  OPUEHTHUPOBAHUS B COBpEeMEHHOM WH(popmaimoHHoM mpoctpanctee; OIIK-3 —

TOTOBHOCTb K IICHXOJIOTO-TIEIarOTMYECKOMY COTIPOBOXKICHHIO Y4eOHO-
BocrnutarenasHoro nponecca; OIIK-5 — Braaers ocHOBaMu npodhecCruoHaTbHON

STUKHU U PEYEBOU KYJIbTYPBHI;

[IK-2 — crmocoOHOCTh UCIONB30BaTh COBPEMEHHBIE METOBI U TEXHOJIOTUU O0yUYEHUS U
JMarHOCTHUKH;

[IK-4 — cnocoOHOCTh HCIIOJIB30BaTh BO3MOXKHOCTH OO0pa30BaTEIbHOW CPEAbl IS
JNOCTUKEHHS] JIMYHOCTHBIX, METANpeAMETHBIX M TPEAMETHBIX pe3yJlbTaToB OOyuYeHUs u
o0ecrieyeHns KauyecTBa Y4eOHO-BOCIUTATEIBHOIO MpOIlecca CPEACTBAMHU IPETOIaBAEMbIX
Y4eOHBIX TIPEIMETOB;

I[IK-7 — CcnocoOHOCT OPTraHMU30BBIBATH  COTPYAHHYECTBO  OOydJarommxcs
MOAJEPKUBATh WX AKTUBHOCTb, HWHHUIIMATUBHOCTH W CaMOCTOSITEIbHOCTh, pPa3BUBATH
TBOPUYECKUE CIIOCOOHOCTH;

I[IK-11 — TroTOBHOCTh HCIHOJB30BAaTh CHUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U

MNPAKTUYCCKUEC 3HAHUA JIA MOCTAHOBKHU W PCHICHUSA HCCICAOBATCIILCKUX 3aaa4d B O6J'IaCTI/I
oOpa3oBaHws.

Tabmuua 1. «[lnanupyemblie pe3yabTaTbl 00ydeHUs»

3aga4u oCBOEHUSA
JTUCHHUILINHEI

I[InanupyemMble pe3y/bTaThl
00y4eHHs O TUCIUIJIMHE
(IecKpunTopbI)

Kon pe3yabrara 00yueHus
(KoMmeTeHI M)

1. 3HaAKOMCTBO C

3HATD:

OK-3, OIIK-3, OIIK-5, TIK-2,




pacrpocTpaHEeHHBIMH
(bU3UIECKUMHA
TEOPHUSIMH U SIBICHUSMHU
B 00JyacTu
MOJIEKYJISIPHOM (DU3UKH

PaszButne
IMO03HABaTEILHOMN
noTpeOHOCTH Yy
CTYJICHTOB

dopmupoBaHUe
YMEHHSI TPOCKTUPOBATh
buznvecKkuit
IKCIIEPUMEHT B
00JIaCTH MOJIEKYJISIPHOM
bu3uKH 1
TEPMOJIUHAMHUKHU

®opMupoBaHue
YMEHHS peniarhb
busnueckue 3agauu
pacueTHbIe U
KayeCTBEHHBIC B
00J1aCTH MOJICKYJIIPHOI
buzuku u
TEPMOJIUHAMUKU

- OCHOBHBIE THITBI MOZIETIEH
(U3HMYECKUX MOJICKYIISIPHBIX
CHCTEM,

- 3aKOHBI TEPMOTMHAMUKH 1
MOJICKYJISIPHOM (pr3HKH

- IPUHIIAITBI IPOSKTUPOBAHUS
(pU3UUECKOro SKCIEPUMEHTA,

YMETh:

- MPOEKTUPOBATh (PU3NUECKUIA
HKCIIEPUMEHT,

- aHaJIM3UPOBATH
a7ICKBATHOCTD JIOMYCKAEMBIX
MOJI€TIbHBIX MPUOIKEHHH,

- pemaTh yueOHbIE pacueTHbIE
1 Ka4eCTBEHHBIC 3a/1a4U

- apryMEHTHPOBAaTh HAYYHYIO
MO3UIINIO TIPU aHATTN3e
[CEBAOHAYYHOU U
TKEeHAYYHOH MH(pOpMaIiu

- I0JTy4aTh, XpaHUTh U
nepepadbaThIBaTh
nH(OpMaIUIo ¢
MCTIOJIb30BaHUEM
nH(pOpMaOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI 1
MH(POPMAIIMOHHO-
TEJICKOMMYHUKALUOHHON CETH
«HTepHeT»

Brnaners:

- IpUEeMaMH PEIICHHUS
yueOHBIX 3aa4,

- METOTUKOHN
00pa3oBaTeNbHON U
KYJIBbTYPHO-TIPOCBETHTEIIHLCKOMN
EeITeIbHOCTU B 001aCTH
bu3uKn

[1K-4, IIK-7, IIK-11

5. KOHTpOHB PE3YIbTATOB OCBOCHUS JUCLUIIIIMHBI.
MGTOI[LI TEKYIICTO KOHTPOJIA YCIICBAECMOCTU:

- MOCEIICHHUE 3aHATHI;

- 3amuTa JabopaTOpHBIX padoT;

- 3aluTa 3aaad4.

®dopma UTOTOBOTO KOHTPOJISI OP AUCLHUILIIMHE — 3a4€T, IK3aMEH.




OueHoYHBIE CpEICTBA PE3YIbTATOB OCBOEHUS JUCHUIUIMHBI, KPUTEPUU OLIEHKHU
BBITIOJIHEHUS 3aJaHuil TpeAcTaBieHbl B pasjaenie «DOHABl OLEHOYHBIX CPEICTB A
MPOBEACHUS TEKYIIETO KOHTPOJIS U TPOMEKYTOUHON aTTECTAIIMU O0YJIarOIITUXCS).

6. Ilepeuenp o0Opa3oBaTEIbHBIX TEXHOJOTHH, WCIONB3YEMBIX IIPH OCBOEHUU
JUCHUITIIMHBI.

B pamkax ydeOHOro mporecca MO AMCHUUIUIMHE MCIOJB3YKOTCS TEXHOJIOTUH
COBPEMEHHOT'0 TPATUIIMOHHOTO 00Y4YeHUs (JIEKIIMOHHO-T1a00paTopHas-3aueTHast CUCTEMA).

[Tocne wu3yyeHMs MAUCLUUIUIMHBI CTYJEHT MOXET IPUHATh Y4YacTUTE B HAYYHBIX
KOH(EPEHIMSIX, OCBAIEHHBIX TPOOIeMaM TePMOJINHAMUKH.



3.1.1. TexHororu4eckass KapTa 00y4eHHus1 AUCLHMILINHE
ModnexkyssipHas Gu3uka

st o0yuaronmuxcs 00pa3oBaTebHONH NPOrPaMMbI
44.03.05 Ienaroruueckoe oOpa3oBaHHe
Ksanudukarmus (creneHn) «OakanaBp»

®dwusuka, ouHas popma

(oO1mast TPYI0€MKOCTh AUCITUTUINHEI 4 3.€.)

Monaynu. Bcero| AynutopHbiX 4acoB [Baeaymm- — Pe3ynbTaThl 00yUeHHsI B BOCITUTAHHS DopmbI U
HaumenoBanue |4acoB TOPHBIX METOJIbI
pa3enoB U TeM 4acoB KOHTPOJIS

VlexkunnJlabopaTopHBIX 3HaHMs, YMEHUsI, HABBIKH | KOMIIETCHINH
Moayas 1 56 14 26 36 Cucremusbiii nogxon k- |OK-3, OIIK-3, [Bamrura
«MounekynspHo- aHanu3y aureparypel.  |OIIK-5, I1K-2, {maGopaTopHbIx
KUHETHUYECKasi TEOpUs Hasbiku mmoucka IK-4, TIK-7, [pa6or.
11 3JIEMEHTBI TEPMOIU- undopmanmu B cetn  [[IK-11
HAMUKID) WHTEPHET U KaTaJOTu3allHsL. 3amunTa
YMeHne pemats yaeOHbIe CaMOCTOSTENIEHO
KadeCTBEHHBIE 3a/1a4H [PEIIEHHBIX 3a7a4.
MKT. OBnaneune
HaBBIKaMHU pabOTHI C
HN3MEPHUTENEHBIM
000pyIOBaHUEM.
VYueOuslii anement | 28 6 14 12 VYwmenue pemats yueOuoie | OK-3, OIIK-3, Bammra
1.1 «Monekynsl. kadecTBeHHble 3anaun | OIIK-5, TTIK-2, [tabopaTtopHbIx
TemnnoBoe paBHOBe- MKT. OBnagenue [IK-4, TIK-7, [paboT.
cue» HaBbIKaMU paboTHI C IK-11
N3MEPHUTEIHEHBIM 3amura
000pyIOBaHUEM. CaMOCTOSITENIHO
OgtageHre MeTo1aMiI [pEIIEHHBIX 3a7a4.
OIICHKH JIOCTOBEPHOCTH
MOJy9aeMBIX pe3yIbTaTOB
VueOHnnlii otement | 28 8 12 14 Ymenne pemats yae6usie | OK-3, OIIK-3, 3ammura
1.2 «MneanbHbIH ras. kagecTBeHHBIE 3amaun | OIIK-5, T1K-2, jtabopaTopHbIX
ITepBoe Havamo MKT. OBnanenue IIK-4, TIK-7, pabor.
TEPMOUHAMUKI HaBBIKaMHU pPabOTHI C TIK-11
N3MEPHUTEIBHBIM 3amura
000pyIOBaHUEM. CaMOCTOSITENIbHO
OBnajgeHue METo1aMI [PCILICHHBIX 3aad.
OILIEHKU JI0CTOBEPHOCTHU
MIOJIy4aeMBIX PE3YJIbTaTOB
Mopyas 2 32 12 4 36 Ywmenue pemiats yueoneie |OK-3, OIIK-3, [3amura
«BeposTHOCTH kagecTBeHHBIE 3amaun  |OIIK-5, TTIK-2, [mabopaTopHBIX
BT MOJIXO/, B| MKT. OBnagenue MK-4, TIK-7, |pabor.
OTIHCAaHU U HaBBIKaMHU pabOTHI C IK-11
MaKpOCHCTEM» HN3MEPHUTEIEHBIM 3ammTa
000pyIOBaHUEM. CaMOCTOSTENTEHO
ORtageHne MeTo1aMi [PEIICHHBIX 3a7a4.
OILIEHKHU I0CTOBEPHOCTHU
MOJTy4aeMBIX PE3yJIbTaTOB
YueOHbIit 18 6 4 18 VYwmenue pemats ydeOusie | OK-3, OIIK-3, Bammra
premeHT 2.1 «Btopoe kauectBeHHble 3a1aun | OIIK-5, [1K-2, [taGopaTopHbIx
HaYaIo MKT. OBnanenue [IK-4, TIK-7, [paboT.
[TCPMOAVHAMUKID) HaBBIKaMU pabOTHI C IK-11
N3MEPHUTENHEHBIM 3amura
000pyIOBaHUEM. CaMOCTOSTENIEHO
ORtagenne MeTo1aMi [PEIICHHBIX 3a7a4.
OIIEHKH JIOCTOBEPHOCTH
MOJTY9aEeMBIX Pe3yIbTaTOB
Y4eOHsbrit 14 6 18 YwMmenue pemiarb yaeousie | OK-3, OITK-3, Bamura
DIIEMEHT 2.2 kagecTBeHHbIE 3anaun | OTIK-5, TIK-2, jtabopaTopHBIX




«BeposiTHbIE u
HEBEPOSITHBIE COCTOS-
HHSD

MKT. OBnanenue
HaBBIKaMHU pabOTHI C
M3MEPHUTETBHBIM
000pyIOBaHUEM.
OBnazeHne MeETOLAMHU
OIICHKH JIOCTOBEPHOCTH
MOJYYaE€MBIX PE3yJIbTaTOB

TIK-4, TIK-7,
TK-11

pador.

Samrura
CaMOCTOSITENHHO
[PCIICHHBIX 3a7a4.

Mogayas 3. 78 18 36 36 Ywmenne pemiats yueoneie |OK-3, OIIK-3, [3amura
kauectBeHHble 3an1aun  (OIIK-5, [IK-2, [1aGopaTopHbIX
«ArperarHsie
MKT. OBnanenue IK-4, TIK-7, [pa6or.
COCTOSIHUSI» HaBBIKaMU pabOTHI C IK-11
N3MEPHUTEIBHBIM 3amura
000pyIOBaHUEM. CaMOCTOSITEIILHO
OBtageHne MeTo1aMi [PEIICHHBIX 3a7a4.
OIICHKH JIOCTOBEPHOCTH
MOJy9aeMBIX pe3yIbTaTOB
Y4eOHbrit 26 6 12 18 YwMmenue pemars yaeousie | OK-3, OITK-3, Bamura
nieMeHT 3.1 «["a3p» kagecTBeHHBIE 3amaun | OIIK-5, T1K-2, jtabopaTopHbIX
MKT. OBnagenue IIK-4, TIK-7, pabor.
HaBBIKaMHU Pa0bOTHI C TIK-11
N3MEPHUTENBEHBIM 3amura
000pyIOBaHUEM. CaMOCTOSITEIILHO
OBgiajieHue METOAaMH [PCILICHHBIX 3a71a4.
OILIEHKU I0CTOBEPHOCTHU
MOJIy4aeMBIX PE3yJIbTaTOB
YueOHbIit 24 6 10 9 VYwmenue pemats yueOusie | OK-3, OIIK-3, Bammra
DIIEMEHT 3.2 kagecTBeHHBIE 3a0aun | OIIK-5, T1K-2, jtabopaTopHbIX
OKunkoctm» MKT. OBnaneune [IK-4, TIK-7, pabor.
HaBBIKaMHU PabOTHI C TIK-11
HN3MEPHUTEINEHBIM 3ammTa
00opynoBaHUEM. CaMOCTOSTENIFHO
OBtagenrne MeTo1aMi [pEIIEHHBIX 3a7a4.
OILIEHKU JIOCTOBEPHOCTHU
MOJIy4aeMBbIX PE3YJIbTaTOB
YueOHbIit 28 6 14 9 VYmenue pemats yueOusie [OK-3, OIIK-3, [3ammra
DIEMEHT 33 kauectBeHHbIe 3an1aun  (OIIK-5, [IK-2, [1aGopaTopHbIX
(T'Bepable Tenay MKT. OBnagenue IK-4, TIK-7, [pa6or.
HaBbIKaMU paboTHI C IK-11
N3MEPHUTEIHEHBIM 3amura
000pyIOBaHUEM. CaMOCTOSTENIEHO
OBtagenne MeTo1aMi [pEIICHHBIX 3a7a4.
OIICHKH JIOCTOBEPHOCTH
MOJTy9aeMBIX pe3yIbTaTOB
Monyas 4. | 14 6 28 Ymenne pemats yae6usie | OK-3, OIIK-3, 3amura
«DeMEHTBI kagecTBeHHBIE 3amaun | OIIK-5, T1K-2, jtabopaTopHbIX
CTaTUCTUYECKOTO MKT. OBnagenue [K-4, TIK-7, [paboT.
OIKCAaHUSA CUCTEM» HaBBIKaMU pabOTHI C IIK-11
N3MEPHUTEIBEHBIM 3amura
000pyIOBaHUEM. CaMOCTOSITEIILHO
OgnasieHue METOAaMHU [PCILICHHBIX 3a71a4.
OILIEHKU JI0CTOBEPHOCTHU
MOJy9aEeMBIX Pe3yIbTaTOB
Y4eOHsbrit 14 6 28 YwMmenue pemars yaeousie | OK-3, OITK-3, Bager.
piemeHT 4.1 «MeTos] kayectBennble 3agaun | OIIK-5, I[TK-2, [9x3ameH.
CTaTHCTHYECKOMN MKT. OBnagenue TIK-4, IIK-7,
MEXaHUKHI B HaBBIKaMHU PabOTHI C TIK-11
MOJICKYJISIPHO- HN3MEPHUTEIEHBIM
KHHETHYIECKON 000pyIOBaHUEM.
TeOpHM» OBgiajieHue METOAaMu
OILIEHKU I0CTOBEPHOCTHU
TOJTy4aeMBIX PE3yJIbTaTOB
Hroro 252 | 50 66 136




3.1.2. COAEP)KAHUE OCHOBHBbBIX PA3JEJIOB U TEM JUCIUIIJIMHBI

Moayas 1. «MolekyIsspHO-KUHETUYECKAsI TEOPUS U DIIEMEHTBI TEPMOIUHAMUKI
Yueonwuii snemenm 1.1 «Monekynel. TennoBoe paBHOBECUE»
CopepxaHuie yaeOHOTO dJIEMEHTA:
aTOMBI, MOJIEKYJIBI, 3aKOH ABOTaJIpo,
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH,
JKCIIEPUMEHTANIbHBIE CPE/ICTBA MOJIEKYISIPHOM PU3UKH,
JBUKEHUE U B3aUMOJCICTBUE MOJIEKY,
BU/IbI TEIUIOBOTO PAaBHOBECHSI.
Yueonwiit snemenm 1.2 «Vneanvuslii ra3. [lepBoe Hauano TepMOINHAMUKHIY
Copepxanuie yaeOHOTO JI€MEHTa:
YpaBHEHUE COCTOSIHUSI HJEaTbHOTO Tra3a (KJIACCHUYECKHMl M KBaHTOBBIM
MOJIXO0),
MOJIEKYJIIpHBIE TOTOKH, SBJICHHS IIEPEHOCA,
MOHSTHS BHYTPEHHEN dHEpruH, paboThl, KOJIMYECTBA TETLJIOTHI,
NepBOE HAYaI0 TEPMOJAMHAMUKH,
aauabaTHYecKui mporece,
TEIIOBBIC MaIIUHbBI, HUKIGL, KITJI.

Moayab 2 «BeposTHOCTHBIN MOIX0/1 B ONUCAHUN MAKPOCUCTEM»
Yueonwtii snemenm 2.1 «Bropoe Hauano TepMOIUHAMUKI
CopepxaHuie y4eOHOTO dJIEMEHTA:
oOpaTuMbie 1 HeOOpaTUMBbIE TETIOBLIC MAIITMHBI,
SHTPOTHS, BTOPOE HAYaJI0 TEPMOAMHAMHUKH,
teopeMa KapHho,
SHTPOTHS M BHJIBI Xa0Ca,
Yueonwtii snemenm 2.2 «BeposiTHbIE M1 HEBEPOATHBIE COCTOSIHUS)
CopepxaHuie yaeOHOTO JI€MEHTa:
MOHSITUE BEPOSITHOCTU, BEPOSITHOCTh TEPMOJUHAMUYECKOTO COCTOSIHHUS,
JTUCKPETHBIE 1 HETIPEPHIBHBIE CITy4YaiiHbIE BEIMYNHBI,
LEHTpalbHAas Ipe/ieTbHas Teopema,
CBSI3b BEPOSITHOCTH M SHTPOIIUH,
pacnpenenenue bonbimana, 6apomerpudeckas popmyna.

Moayasb 3. «ArperaTHble COCTOSTHUS

Yueonwuit anemenm 3.1 «I"a3p1»

CopepxaHuie y4eOHOTO dJIEMEHTA:
apdext Ixoynsa-Tomcona,
YpaBHEHUE COCTOSIHHS PEaTbHOIO Irasa,
n3otepmbl Ban-nep-Baanbca,
HACBILIECHHBIN Iap.

Yueonwvuit y1emenm 3.2 «OKunxoctuy

CopepxaHrie yaeOHOTO PJIEMEHTa
(ba3oBbIif Tepexo «ra3->KuaKoCTb,
KpUTHYECKasi TeMIIeparypa,
JarpaMmbl COCTOSTHUS,
ypaBHeHue Knaneiipona-Knaysnyca,
MOHSTHS BIAYKHOCTH, KOHBEKTUBHASI YCTOMYUBOCTH aTMOC(EPHI,
CBOMCTBa TIOBEPXHOCTH KHUAKOCTEH (KamUJUIIPHBIE SBICHUS, TOBEPXHOCTHOE
HaTsDKEHUE),

Yueonwiit snemenm 3.3 «TBepapie Tena»

CopepxaHnuie yaeOHOTO JI€MEHTa:
KPUCTAIIINYECKAast CTPYKTYpa,
TEIUIOBbIE CBOMCTBA KPUCTAJLIOB (KJIACCHYECKOE M KBAHTOBOE OINHCaHUE),



(ha30BBI TePeXo/1 «KUIKOCTh-TBEPIOC TEIIO,

MEXaHUYECKUE CBOMCTBA

TBEPABIX  TECII

(ympyras ®  TIacTHYECKas

nedopmarus, 3akoH ['yka, TUCIOKaINN),

CBOICTBA MOJIUMEPOB.

Monyab 4. «9JI€MEHTbl CTaTUCTHYECKOTO ONMHUCAHUS CUCTEM))
Yueonwviii snemenm 4.1 «Metoapl CTaTUCTUYECKOW MEXaHMKH B MOJIEKYJISIPHO-

KMHETUYECKON TEOPHUM»
Copneprxanue yueOHOTO 3JIeMEHTa:

KBaHTOBBIE COCTOSIHHSI CTUHOBBIE CHCTEM,
B3aMMOJICHCTBYIONNE KBAHTOBBIC CUCTEMBI,

pacripeielieHue TEeIUIOBOW YHEPTUH, YIIbTpaduoneToBas katactpoda,
TEOpHsl PaBHOBECHOTO M3MydeHus [Lnanka.

Tembl JeKIni

Ne Mopyns, ya9eOHbBIN DIIEMEHT Tembl nekiuit
1 Mopnyas 1.
«MoneKyIIpHO-KUHETHISCKAs TCOPUS U
AJIEMEHTHI TEPMOJIUHAMUKI
YueOnbIit aement 1.1 Jlexmmst 1. «MoneKyIsIpHO-KHHETHICCKAs
«Monexynbl. TermnoBoe paBHOBECHE» TEOPUSD)
Jlexmms 2. “PacmpeneneHus MOJIEKyn 1O
CKopocTsIM™
Jlexuus 3. «TernoBoe paBHOBECHUS»
Jlexuus 4. «YpaBHEHUE COCTOSHUS UJICATHHOTO
N raza»
Y4eOHsrii ameMeHT 1.2
N Jlexiuss 5. «3akoH COXpaHEHUs DJHEPIUU B
«neanbHblil ra3. [lepBoe Hayvaio
TEIJIOBBIX IIPOLIECCaX)
TEPMOIMHAMUKIDY
Jlekmst 6. «lIpuMeHeHHWEe TIEpBOTO Hadaja
TEPMOJUHAMUKIDY
2 Moayas 2
«BeposATHOCTHBIN MOJX0/T B ONUCAHUU
MaKpPOCHCTEM
Jlexus 7. «BTopoe Hauyaso TEPMOAMHAMUKH.
YueOubIit aement 2.1 DHTpOIHI
«BTopoe Havano TepMOIUHAMUKI Jlexmmst 8. «DHTpOIHS Kak Mepa OeCTIOPSIKa»
Jlektus 9. «Buasl 6ecriopsikar
Y4eOHsIii ameMeHT 2.2 Jlexmus 10. «BeposTHOCTEY
«BeposTHBIE 1 HEBEpOATHEIE cocTosHU | Jlekmus 11. «Pacnipenenenne boiasivanay
Jlexuus 12. “YacTHble BONPOCHI BEPOSTHOCTHBIX
pacnpeneneHuin’”.
3 Monayas 3.

<<Arper aTHBIC COCTOSAHUA)

V4eOHsIii diemeHT 3.1
«["a3p1»

Jlexmus 13. «PeanbHble ra3nl»
Jlekmmst 14,  “U3orepmbr
JlnarpamMMbl COCTOSHUA™
Jlexuus 15. «Da3oBbie nepexosl »

Ban-nep-Baannca.

V4eOHsIii diaemMeHT 3.2 Jlexmus 16. «CBoiicTBa JKUIKOCTEH.
«Kunxoctm» [ToBepxHOCTHOE HATSHKCHUEY
Jlexmus 17. “Ocmoc”
VYyeOHslii diemeHT 3.3 Jlexkmmst 18, «MexaHudeckne W TEIUIOBEIE

«TBCpI[I:Ie TCIIa»

CBOIiCTBa TBCPABIX TCID»




Jlexumsa 19. «Ilnactuyeckas nepopmanus. [lomu-
MEPHBIE IETTOYKH»

«MeToabI CTaTUCTUYECKOM MEXAaHUKH B
MOJIEKYJIAPHO-KUHETUUECKOU TEOPUM»

Jekusa  20.  «MexaHuueckas — 00OpaboTKa
MaTepuanoB. JleheKThl B KpHUCTAILIAX)
4 Moayas 4.
«DJIEMEHTBI CTATHUCTHYECKOTO ONMMCAHMS
CHCTEM»
VueOnslii sneMenT 4.1 Jlexmus 21. «OCHOBHBIE MOJIOKCHUS

CTaTHCTUIECKON MEXaHUKI
Jlexuus 22. «PaBHOBECHOE U3ITYyUCHUE)

Jlexmusa  23. “llpuynHBI  HECOCTOSTENBHOCTH
KJIACCHUYECKOr0  IOAX0Ja K  HEKOTOPBIM
ABJICHUSIM .

[Tpumeuanue: TeKCThI TEKIHA MPAKTUYECKH MOTHOCTHIO M3JI0KEHBI B ydeOHOM nocobuw [1].

TeMmbl 1a00paTOpHBIX padoT

((AIpeFaTHBIC COCTOSAHUA»

Ne Monynb, y4eOHBIH 371eMEHT TeMbl pakTU4YeCKUuX 1 Ta0OPATOPHBIX 3aHATHHA
1 Monayas 1.
«MonekyIIpHO-KHHETHIECKast TEOPUS H
3JIEMEHTHI TEPMOJANHAMUKID)
- IIpaBuna TEXHHUKHU 0e30macHoCTH.
DONeMeHTbl  TEOpWH  TOTPEIIHOCTEH.
N W3meputenbHbie TPUOOPHI.
Y4eOHsrii aemenT 1.1 P proop N
- OmnpeneneHue cpenHedl KBaIpaTHYHOU
«Mouekyinbl. TemioBoe paBHOBECHEY
CKOPOCTH MOJICKYJI BO3/IyXa,
YHUBEPCAIBHOM Ta30BOM MOCTOAHHOW U
TUIOTHOCTH BO3JIyXa METOJOM OTKAYKHU.
3.1. TemnepaTypa ¥ CHOCOOBI €€ U3MEPCHUSL.
. TepMomeTpsl conpoTHBICHUS. *
Y4eOHsrii ameMeHT 1.2 p p P
N 3.2.Omnpenenenne KO3PPUUUEHTOB AUHAMH-
«neanbHblil ra3. [lepBoe Hayaio N
YECKOU BSI3KOCTH BO3/yXa.
TEPMOIMHAMUKIDY . N
3.3.3MepeHne  yHUBEpPCAJILHOM  Ta30BOH
ITOCTOSIHHOM.
2 Moayab 2
«BeposATHOCTHBIN MOJX0/T B ONIUCAHUU
MaKpPOCHCTEM
Y4eOHsIii aeMenT 2.1
«BTopoe Hauano TepMOTTHAMHKI
N 1. DxcnepumeHTaIbHOE WCCIIEIOBaHNE
Y4eOHsIii a1eMeHT 2.2 p A
pacnpesielieHusT TEPMOIJICKTPOHOB  TIO
«BeposTHBIE I HEBEPOSATHBIE COCTOSTHUS %
CKOPOCTSIM.
3 Monayas 3.

VY4eOHsIii diemeHT 3.1
«["a3p1»

1. Omnpenenenue C,/C, o CKOpPOCTH
3BYyKa B ra3¢ METOJOM CTOSYHMX BOJIH.

2. OrmpenencHue ToKasaTens — aauadaThl
Bo3ayxa MetojioM Kiiemana-Jlezopma.

3. Onmnpenenenue yAETbHON TEIIOTHI
nepexo/ia BOJABI B Iap NpU TEMIIEpaType




KUIICHHA.

6. U3MmepeHnme OTHOIICHUS CP/C"IUI}I
KHUIKOCTH METOJIOM Tu(pakiy cBeTa Ha
yIBTPa3ByKOBOH pEIIETKE.
7. W3mMepeHHE OTHOCUTEIHLHON BIAKHOCTU
BO3IyXa.
8. U3yueHue  3aBUCUMOCTH  JABJICHUS
HACBIIICHHBIX MApOB OT TEMIIEPATYPHL. ¥
Y4eOHBIi dIeMeHT 3.2 9. Onmnpenenenue ko3 buIeHTa
«KuKocTin 00BEMHOTO PACIIMPEHUS KUIKOCTH.
10. M3y4yeHne 3aBUCUMOCTH KO3 QHUIHEHTA
HOBEPXHOCTHOTO HATSHKEHUS SKUAKOCTH
OT TeMmIeparypsl U  KOHICHTpPAIUU
pactBOpa METOJIOM MaKCHUMaJIbHO
JIaBJICHUS B ITy3BIPHKE.
11. U3mepenue BSI3KOCTH KATKOCTH
MeTogoM Crokca
1. Omnpenenenue k03¢ Punmenrta
TETJIONPOBOIHOCTH MeTajIa. *
2. Kpucramm3anus cIuiaBoB 1 pacTBOPOB.
. 3. TemioBoe pacmupeHue TBEpAOTo Tema.
VYueOHblii anemeHt 3.3 P p P
4. W3mepeHue TeMIepaTypbl W TEIUIOTHI
«TBepusbie Tenay *
IUTABJICHUS TIPUTIOS.
5. Usyuenue (azoBoro nepexoaa
KPUCTAJUIM3ALIH THIOCYJIb(GHUTA HATPHSL.
6. Wsmepenue momyis FOnra.
4 Monayas 4.
«JJEeMEeHTBl CTaTUCTUYECKOTO ONUCAHUS
CHCTEM)
Y4eOHbrii a5ieMeHT 4.1
«MeToapl CTaTUCTUYECKON MEXaHUKH B
MOJIEKYJISIPHO-KHHETHYECKOM TEOPHID»
[Ipumeuanus:

1. Onucanue yCTaHOBOK 3KCIIEPUMEHTAIbHBIE 3aJJaHUSI U KOHTPOJIBHBIE BOITPOCHI U3JI0KEHBI
B rmocobun [3].

2. YacTb ayAMTOpPHOTO BPEMEHHU B COCTaBe JIa0OpaTOPHBIX PAOOT W MHAMBHIYaJTbHBIX
3aHITHIA HWCIONB3YeTCS Il MPAaKTHKyMa MO pelIeHuIo 3adad. 3amgaun  auddepeH-
IIUPOBAHbI 110 YPOBHIO CJIOXHOCTH U TIPEICTaBIIEHBI B TOCOOUH [2].

3. B wyactu maboparopHbeIx paboT wucmonasdyercs OBM ans o0paboTKHM pe3ynbTaToB

«*y). Hcnomp3yercs mnporpaMMHoe oOecreueHue,

U3MEpPEHUI W MpeACTaBlIeHUs oT4deTa (Takue paboThl B TaOIUIlE OTMEYEHBI CHMBOJIOM

CO3JaHHOE AaBTOPAMM JIaHHOU

MIpOrpamMMbl U YaCTUIHO KOMIOHEHTHI Taketa MS Office (DnekTpoHHBIE TaOIUIIH).




3.1.3. METOAUYECKHE PEKOMEHIALIIUMHU 110 OCBOEHUIO JUCIIUIIJIMHbI

[Tporpamma ycraHaBIMBaeT MUHUMAJbHbIE TPEOOBAHUS K 3HAHUSAM M YMEHHSM CTYJCHTA U
oIpeieNIAeT ColepKaHue M BUIbl YU€OHBIX 3aHATHHA M oTyeTHOCTHU. [Iporpamma mpeaHasHavyeHa
JUIsL TIpenoAaBaTesieil, BeAyX JaHHYI0 QUCLUIUIMHY, U CTYACHTOB, Y4aCTBYIOIIUX B IIPOLIECCE
U3Yy4YEHUs TUCLUILINHBIL.

Buabl camocTosiTesibHOM padoThI M UX 00bEM

VY4eOHBIM TUTAHOM JUCIMIUIMHBI HAa CaMOCTOSITEIBHYIO paboOTy CTYAEHTY OoTBeneHo 136
gacoB. B camocTosTeNnbHYI0 BXOJAT ClIeAyIoLue BUAbl padoT:

- Pemenue 3anau.

- 3HaKOMCTBO C UCTOPHEN OTKPBITUS U3y4aeMbIX (PHU3UUECKUX SBICHUM.

- [lonroroBka YCTHBIX JOKJIATOB M pedepeToB MO HEKOTOPBHIM MpobiemMaM H3yd4aeMoro
pazznena Gpu3mKy.

[TopsoK BBIMOTHEHUS BUJIOB CAMOCTOATEIHHOM paboThl yKa3aH B PUIIOKEHUH.

PEILIEHUE 3A1AY. 13 noxHOTrO crivcka 3a1a4 (CM. MPUIIOKEHUE) MperogaBaTeieM
oTOMpaercs 4acThb JJIsl CAaMOCTOSITENIbHOTO pelieHus (YpOBEHb 3a/1ay OINpeessieTCs] 0 YPOBHIO
MOATOTOBKHU CTYIEHTOB). PelieHHbIe 3a7auM CTYAEHTHI 3aIUINAIOT B IPOU3BOJILHOU (opme
npernoaBaTento. Heo6XoaumMo BEIMOIHUTS MUHUMYM 110 KOJIMYECTBY 3a/1a4, KaK KOMIIOHEHT IS
IIOJIyYEHHUsl 3ayeTa 0 AUCLUIUIMHE. 3aJadyd JUIsl ayAUTOPHOIO DPELIEHUS IO0JDKHBI OTpa)kaTb
BAKHEUIIIYIO CYTh M3Y4aeMbIX SIBJICHUN U 3aKOHOB.

3HAKOMCTBO C MCTOPHEM OTKPBITHUS M3YUYAEMBIX ®U3NYECKUX
SIBJIEHUI. Dta 4acTh CaMOCTOSTEIBHON AEATEIBHOCTH MPEACTABIISCT COOOM IIOTHYIO padoTy
C JINTEpaTypoil MO MOUCKY MUCTOPUYECKUX (PAKTOB O HAYUYHOM MOUCKE KaK OT/EIbHBIX YUECHBIX,
TaK U UCCIIE0BATENLCKUX TPYIIIL.

[TOAT'OTOBKA YCTHBIX JOKJIAAOB N PE®EPETOB I1O HEKOTOPBLIM
[MPOBJIEMAM UH3YYAEMOI'O PA3JIEJIA OU3UKU. [learenbHOCTh CTyA€HTa B 3TOM
paszgene - MOAroToBKa pedepaToB M yCTHBIX JOKJIAIOB IO OCBELICHUIO SIBICHUI M 3aKOHOB,
KOTOpbIE (32 HE HMMEHHEM BpEMEHH) OKa3alMCh 3a paMKaMHU CTaHAapTa JaHHOW y4eOHOM
JOUCLIUIUIUHBIL. I'maBHBIE HWCTOUHMK UWHPOpManuu — JuTeparypa, HMutepHer. OueHb
MPUBETCTBYETCS paboTa B ri00aqbHON CETH, TaK Kak oOmmupHas WHGpoOpMalnus HAyqIHOTO TOJKA
CONIEP’KUTCS Ha OQUIMAIBHBIX CcailiTax Hay4YHO-HCCIEAOBATEIbCKUX HWHCTUTYTOB. Jlis
MOJIETTMPOBAHUSl HEKOTOPBIX SIBICHUI B pPACMOPSHKEHUU CTYICHTOB HAaXONATCS MacCTEpCKHe
(dakynpTeTa W KOMITBIOTEpHAs TEXHHKA Jabopatropuu ATOMHOW (Gu3nku U MoJeKyaspHOM
busuKy.

IPUMEPHBIE TECTOBBIE 3AJJAHUS JJISI TEKYIIETO KOHTPOJIS
YCBOEHUS 3HAHUIA.

B koHIIe Kaxa0ro n3y4aemMoro Moayjsi pEKOMEHIyeTCsl IPOBOJAUTH KOHTPOJIBHOE 3aHSTHE.
KoHTposibHBIE BOIMPOCHl OTPa)KalOT CTENEHb YCBOEHUS OCHOBHBIX TOHSTHM U SIBJICHUH,
M3Y4YCHHbIE B JAaHHOM MOJyJie U CIHOCOOHOCTh CTYJEHTOB MPUMEHHUTbh 3TH 3HAaHUA MpH
MPAKTUYECKOM pellleHuu 3aaad. Huke mpuBeneHbl NMpuMep TpeX KOHTPOJIBHBIX TECTOB JUIS
Ka)KJI0TO U3 TPEX MOAYJIEH TUCIUIINHBI.

Pexomengaumnu s cTtyaeHToB no padore ¢ PII/{



CryneHTsl JOJKHBI OBITh HWMETh CBOOOAHBIA JOCTYNl K MarepHajiaM KOMIUIeKca B
AJICKTPOHHOM HJIM TI€YaTHOM BapHaHTE (JIEKTPOHHBIN MPEAMOYTHTENbHEH). B yHHBEpCUTETCKOM
ceru PIIJ] “KBantoBas ¢usuka” Haxomutcs Ha aucke “public” ¥ JOCTYNMHO Al CKauYMBaHMSL.
Crnenyer oOpaTUTh 0cO00€ BHUMaHHUE CTYJCHTOB Ha CIEIYIOINE pa3aesibl KOMILIEKCa:

[TpaBuia TeXHUKH OE30MACHOCTH B J1aOOpaTOpuu
3ana4u U1sl CaMOCTOSATEIBHOTO PEIICHUS
Crnucku peKOMEHI0BaHHOM JIUTEPaTypPhbl
Copep:xanue JEKIIMOHHOTO Kypca.

Hecmotpss Ha o00s3aTenibHOE 3HAKOMCTBO C TMpaBWJIaMH O€30MacHOCTH Ha MEPBOM
ayTUTOPHOM 3aHSTUU, KaXIBIA CTYIEHT JOJDKEH UMETh UX KOMHIO B TETPaJM MO OTYETy 3a
BBHITIOJTHEHHBIE PAOOTEHI.

To ke kacaercs cmucka 3aaad Ui CaMOCTOATEIBHOTO M ayJUTOPHOIO pEHIeHHs. DTOT
CIUCOK JIOCTYIIEH Kak B AJIEKTpOHHOM BuAe (B coctraBe 3Toro PII/]), Tak u Buae me4aTHoro
u3nanus (0oJiee OIHOTO).

Cnenyer oOpaTUTh BHHMaHHE CTYICHTOB Ha HEOOXOJAMMOCTH PETyJIsIpHON pabOThI C
JUTEpaTypoll M3  PEKOMEHJOBaHHOrO  cmmcka. [IpopaboTka  Jeknwii Ha  OCHOBE
PEKOMEH/IOBAaHHBIX W3JIaHUM JOJDKHA OBITH O0S3aTENBbHOM — 3TO SIBJSETCS 3aJ0rOM YycIexa B
OCBOEHUU MaTepuaa, KOTOPBIN JHIIb BCKOJIb3b 3aTParuBaeTcs Ha JIEKIHSIX.

JlocTym CTYJIEHTOB K IUIaHy JIEKUUN Tak )K€ KpalHe >KelaTeabHbIM, MOCKOJIbKY MO3BOJISET
Hanboee CrOCOOHBIM U3 HUX C ONEPEKEHUEM 3HAKOMHUTBHCS C M3ydaeMbIM MaTepuaioM. B aTom
ciyyae 3((EeKTUBHOCTD JEKIMOHHBIX 3aHATUN TIOBBIMIAETCA, a 3TO CIIOCOOCTBYeT OoJee
OBICTPOMY U TITyOOKOMY YCBOEHHIO J1a)K€ OTHOCHUTENIBHO CI0KHOTO MaTepuana.

Pexomenganum st cryaenros no MPC

Kaxxnprit cTyaeHT noipkeH OBITh O3HAKOMJIEH CO CTPYKTYpOH MOJIyJIeH AUCITUIUIMHBI U
MpaBWJIaMU HAYHCIICHUH 0aJIOB 3a pa3HbIE BUABI YICOHOH JAEeITETLHOCTH.
OO0s13aTeNbHBIMU JI1 O3HAKOMIIEHHUS SIBIISIIOTCS:
TexHonmornyeckast Kapra JUCLHHUILIAHbI
[IpunoskeHus K ;KypHaJLy peMTHHTa

5. COOTBETCTBUE PEUTHHIOBBIX BAJIVIOB U AKAJIJEMUYECKOM
OLIEHKH
Obuwee konuuecmeso Axkaoemuueckas
HaOpaHuwIX 6AN108 OyeHKa
60— 72 3 (Y10BJ1€TBOPHUTEJIBHO)
73 — 86 4 (xopo1o)
87-100 5 (oT1U4HO)

JlroOble apyrue BuAbl y4eOHOH NesSTeNbHOCTH (B T.4. TBOpYECKHE), HE YIOMSHYTHIE B
TEXHOJIOTUYECKON KapTe, HO CIIOCOOCTBYIOIIME YCBOCHHIO MaTepHajia NPUBETCTBYIOTCS U
COOTBETCTBEHHO OLIGHUBAIOTCS. Hampumep: H3roTOBJIEHHME CaMOJAEIBHBIX IMPHOOPOB H
YCTaHOBOK, pa3pa00TKa OPUTMHAIBHBIX 33/1a4, PEUICHHWE SKCIIEPUMEHTAIBHBIX 3a/a4, HaydHas
JESATEIBHOCTb. ..




BxoaHoii U BBIXOJHOW KOHTPOJIb.

Jliia obGecrnieueHust KOHTPOJIS 3a KaYeCTBOM Y4eOHOTO IMpoliecca MPOBOISTCS KOHTPOJIbHBIE
MUCbMEHHBIE Cpe3bl B Hayalle M B KOHIIE OOydYeHHs. 3alaHus COCTOST M3 KadyeCTBEHHBIX
BOIIPOCOB U KOJIMYECTBEHHBIX 3aJ]a4 PAa3HOTO YPOBHS CIOKHOCTH. TE€KCTHI 3a7a4 COAepKaTcs B
cOOpHHUKE, CTIeUaIbHO U3JAHHBIM JUIS OTOW YyUeOHOU JUCIUILTHHBL.

[IponomxurenbHOCTh cpe3a 2 akagemuueckux 4daca (1 nmenrta). dopma mpeacraBieHHs
pe3yIbTaTOB CBOOOHAS.

He pexomenayercs B XoAe U3yyeHUsS AMCLHMILIMHBI pacCMAaTpUBaTh 3aJaHUS ATOrO OJI0Ka
Ha TIPAKTUYECKUX WM JICKIIMOHHBIX 3aHATHAX. Pa30op pemieHnii JaHHOW KOHTPOJBHON CIIEIyeT
MIPOU3BECTH Cpa3zy MOCJie BEIXOAHOTO KOHTPOIUPYIOIIETO 3aHITHSI, OTMETHUB IIPU 3TOM, YTO YacTb
Marepuaia BOMIET B COCTAB SK3aMEHAIIMOHHBIX BOMPOCOB.

Y4yeOHo-MeToaAuYecKoe odecneueHne JeKunii

Moayas 1.
«MouneKyasIpHO-KUHETHYECKAast TEOPHUS U JIEMEHThI TEPMOAMHAMUKI

Yueonwuii snemenm 1.1
«Mouekyinbl. TermioBoe paBHOBECHE

Jekmus 1
«MonekyasipHO-KMHETUYECKAsk TEOPUSI»
PaccmaTpuBaembie BONpPOCHI:
1.  Monekynbl, UX pa3Mepbl, B3aUMOJEHCTBUE U XapaKTep JBHKCHUS.
2. DKcnepuMeHTalIbHBIE CPEACTBA HAOIIOACHHUSI.
Kurouesrbie ciioBa:
Monekyna, aToM, HMapHOE B3aUMOJECHUCTBHUE, CEJIEKTOpP CKOPOCTEW, MOHHBIA MPOEKTOp,
AJIEKTPOHOrpaMMa, peHTreHorpaMMa, 3aKoH ABorajipo, noteHuan Jlenapaa-/Ixonca.

Jeknusa 2
«PacnpeneneHust MOJEKYH MO CKOPOCTSIM»
PaccmaTpuBaembie BONPOCHI:
1. BeposTHOCTHBIC 3aKOHOMEPHOCTH B XapaKTePe JBIKCHHS MOJISKYJI rasa.
2. DKcnepuMeHTaIbHBIE CPEACTBA HAOIIOACHHUS.
KiaroueBble ciioBa:
Pacnipenenenne MakcBeiia, pacrpeesieHle 1Mo MPOEeKIUIM CKOPOCTEH.

Jlexnus 3
«TemnoBoe paBHOBECUEY»
PaccmaTpuBaembie BONpPOCHI:
8. MexaHU3M HACTYIUICHHS TEMJIOBOIO PaBHOBECHS.
9. IlIxaner TeMneparyp.
Kurouesrbie ciioBa:
BbpoyHOBCKOe HBIKEHHE, TPOIECCHl MEPEHOCa, TEIJIOEMKOCTh, a0CONIOTHAS IIIKaa
TeMIIeparyp, AJTMHa CBOOOHOTO TIpodera Moleky, Auddy3us, camoaudhysus.



Yueonwvuit y1emenm 1.2
«neanpubliii ra3. [lepBoe Hayan0 TEPMOJIUHAMUKKI

Jexknusa 4
«YpaBHEHHUE COCTOSIHUS UJI€aTTbHOTO Ta3a»

PaccmaTpuBaembie BONpPOCHI:

BMozenp naeaJpLHoro rasa.

BOCHOBHOE ypaBHeHHE MoJeKyasipHOo-kuHeTndeckoir Tteopun (MKT). VpaBHenue
COCTOSIHUS MI€aIbHOTO rasa.

B M3omporiecchl.

KuroueBble ciioBa:

MOJIEKYJISIpHbIE TTOTOKH, OCMOTHYECKOE J1aBlIeHHE, 3aKOH JlanbTOHa, ypaBHeHHEe BaHT-
T'odda, pannomerpuueckuii 3¢ pext, n3orepma, n306apa, H30xopa.

Jexkuusa 5
«3aKOH COXpaHEHHsI SHEPTHH B TEIIOBBIX MPOIECCAX )
PaccmaTpuBaeMbie BONPOCHI:
BIIOHATHS: «BHYTPEHHSS DHEPTUS», «PAOOTAY, CTETIOTAY.
B TerumoeMKocTH U1eaabHOTO Ta3a. AnrnabaTuuecKkuit mporecc.
KiroueBnle ciioBa:
[TepBoe Hauano TepMOIMHAMUKH, MOKa3aTellb aauadaThl, CTENEHb CBOOOIBI MOJEKYIIBI,
TEII0EMKOCTh, MU epeHnanbHOe U HHTErpaIbHOe ypaBHEHUS ana0aThl.
Jexknusa 6
«[IpumeHeHne mepBOro Havajaa TePMOTUHAMUKI
PaccmaTpuBaeMbie BONPOCHI:
nOKCIEPUMEHTANTBHBIE CPEACTBA U3MEPEHUS TETNTIOEMKOCTEH.
nOKCIEepUMEHTAIBHBIC CPEACTBA U3MEPEHUS ITOKa3aTeNs aanadaThl.
ulluknrdeckue mporeccsl U KOAQGUITUEHT MOJIE3HOT0 JEHCTBUS IUKIIA.
KiaroueBnle ciioBa:
Meroa Komnu, meton Kiiemana-/lezopma, meton Penbo, ruki, KIT/.

Monayas 2.
«BeposTHOCTHBIN MOAX0/ B ONMMCAHUH MaKPOCHCTEM»

Yueonwtit 2nemenm 2.1
«Btopoe Havano TepMOIMHAMUKI

Jexkuusa 7
«BTtopoe Havano TepMoIuHAMUKA. DHTPOITHUSDY

PaccmaTpuBaeMbie BONPOCHI:
u TeruoBbie MammmHbL. OOpaTUMBIE 1 HEOOPATUMBIE MTPOIIECCHI.
nHampasneHue npoTekaHus TETUIOBBIX MPOIECCOB.
uTeopema KapHo.
KroueBnle ciioBa:
[ukier, saTponus, KI1JI, o6patuMocTs, «hu3ndeckoe HUKOTIay.

Jexknun 8, 9



«OHTponHs Kak Mepa Oecriopsikay, “Bumpl 6eciopsaka’
PaccmaTpuBaemble BONPOCHI:
3. CaolicTBa SHTPOIHH.
4.  JIluHaMHYECKUI U MPOCTPAHCTBEHHBIN OECTIOPSIIOK.
KiroueBsbie ciioBa:
DHTpOMHUS, BEPOSITHOCTh COCTOSHUS, (PYHKITUS COCTOSTHUS, PABHOBCHOE COCTOSTHUE.

Yueonwvuii y1emenm 2.2
«BeposTHBIC 1 HEBEPOSITHBIE COCTOSTHUS)

Jlexnus 10
«BeposTHOCTBY
PaccmaTpuBaeMbie BONIPOCHI:
7. CnoxxHble U dJIeMEeHTapHbIe cCOOBITHS. PacnipeneneHust BeposTHOCTEH.
8.  HopmanbsHoe npubmmkenue. CpeaHre 3HAYCHUS CIIYIaiiHOW BEJIMYUHBI.
9. llenTpasibHas NnpeaeabpHas Teopema.
Kurouesrbie ciioBa:
[Tone coOwiTHii, ['ayccoBo pacmpezneneHne, MUCKPETHBIE W HENPEPBIBHBIC ClydailHbIE
BEJINYMHBI.

Jlexknus 11
«Pacnpenenenue bonprimManay
PaccmaTpuBaembie BONpPOCHI:
13. CB43b BEPOSITHOCTH U SHTPOMHHU.
14. bapomerpuueckas dopmya.
Kurouesrbie ciioBa:
Pacnpenenenue bonbiimana, BEpOATHOCTh, SHTPOIHSL.

Jlexnus 12
«YHacTHbIe BOIPOCHI BEPOATHOCTHBIX PACIIPENCICHUN
PaccmaTpuBaembie BONpPOCHI:
1. YacrtHble cayyau npuMeHEeHUs] OMHOMHUAIBHOTO pacIpeleeHHUs.
2. BeposTHOCTHBIE 3aKOHBI B IPYTUX OTPACIsAX 3HAHUN
Kurouesrbie ciioBa:
Pacnpenenenus [lyaccona, ["aycca.

Moayas 3.
«ArperaTHble COCTOSTHUS
Yyeonuwrit snemenm 3.1
«"a3p1»
Jleknus 13
«PeapbHBIE Ta3BI»
PaccmarpuBaemblie BONPOCHI:
15. B3aumopeiicTBHe MEXIY MOJIEKYJIaAMHU.
16. VYpaBHEHME peallbHOTO rasa.
KroueBnle ciioBa:
3akoH mapHOro B3aumojeiicTBus, 3¢dexr [xoymsa-Tomcona, ypaBHenue Ban-nep-
Baansca.



Jlexknus 14
«M30Tepmbl Ban-nep-Baanbca. JluarpaMMbl COCTOSHUS»
PaccmaTrpuBaeMbie BONIPOCHI:
2.  PeanpHble n3orepmbl. CBOMCTBA HACKHIILIEHHOTO Mapa.
3. [Jwmarpammsl cocrostaus. [lpu3naku ¢azoBoro nepexosia.
Kurouessbie ciioBa:
VpaBuenue Kianelipona-Knay3uyca, KpuTuueckass TeMIeparypa, TpolHas TOYKa,
(azossrii nepexon, npuniun Jle [llatense-bpayna.

Jleknus 15
«®Da30BbIe EPEXOIBI»
PaccmaTpuBaembie BONpPOCHI:
1. CpolicTBa HaCBILIEHHOTO Napa.
2. BnaxHOCTH M €€ BIUSHUE HA YCTOMYMBOCTh KOHBEKTUBHYIO aTMOC(EPHI.
Kurouesrbie ciioBa:
[Tpuniun Jle [latense-bpayHa, KpUTHYECKUI TEMIIEPATYPHBIN TPAJUEHT.

Yueonwiit ynemenm 3.2
«Kugxoctu»

Jlekuus 16

«CBoiicTa )xkuakoctei. [IToBepXHOCTHOE HATSKEHUE.)»
PaccmaTpuBaemble BONPOCHI:
6. CBolicTBa MOBEPXHOCTH KUAKOCTH. CMaunBaHue. KanmiuisspHOCTb.
7.  BaumsHue GopmMbI MOBEpXHOCTH HA (Pa30BbIE TEPEXOIBI.
KuroueBble ciioBa:
KoadduurenT noBepXHOCTHOIO HATSKEHHUS, KpaeBOM yrojl, KpHUBU3HA MOBEPXHOCTH,

JaBJICHUC Hannaca, 9TaIllbl KUIICHUA.

Jexuus 17
«OcmMmoc.»
PaccmaTpuBaeMbie BONPOCHI:
1. CsoiicTBa pacTBOPOB.
2. SBnenue ocMoca. JlaBiieHre pacTBOPOB.
KiroueBnle ciioBa:
OcMmoTHYeCcKOE TaBICHUE.

Yueonwvuit y1emenm 3.3
«TBepapie Tena»

Jlexuus 18
«MexaHn4YeCcKre U TEIIOBBIE CBOMCTBA TBEPABIX TEI»
PaccmaTpuBaembie BONPOCHI:
8.  Buasl KpUCTAIIIMYECKUX CTPYKTYP.
9. TemoBble CBOMCTBA KPUCTAIIIOB.



10. Mexanudeckue cBoMcTBa. 3akoH I'yka.

KuawoueBble ciioBa:

Kpucrannuueckasi pemierka, MIOCKOCTh CHAaHOCTH, TEIIOEMKOCTb KPUCTaiIa, TEOPHs
TEIUIOEMKOCTH DUHIITEHHA, IUIABJICHUE, KPUCTAILTH3aIUs, CKPBITas TEIUI0Ta, Ae(opmariusi.

Jlexknus 19
«ILmactuueckas nepopmanus. [lomumepHbIe ETOYKH. )
PaccmaTpuBaeMbie BONPOCHI:
10. TIpo6nema dpenkens. YIpouHEHHE MAaTEPHUAIIOB.
11. AHOMaibHOE NMOBEICHUE TTOJIUMEPOB.
KiroueBnle ciioBa:
[TpoyHOCTH, TNTACTUYHOCTH, TEKYYECTh, JUCIOKAIUs, 1e(DEKT, KBAHTOBAS LIEMIOYKA.

Jlexuus 20
«Mexannueckas oOpaboTka maTepuanoB. JleGekTol B KpucTamiax.»
PaccMaTpuBaemble BONPOCHI:
YnpoyHeHne MaTepruaoB.
Bunbl nedexktoB pemerku
KuawoueBble ciioBa:
[TpoyHOCTH, TNTACTUYHOCTH, TEKYYECTh, JUCIOKAIUs, 1e(DEKT, KBAHTOBAS LIEMTOYKA.



Monayas 4.
«DNEeMEHTBI CTAaTUCTUYECKOT'O OIMCAHUS CHCTEM)
Yyeonuwit snemenm 4.1
«MeToapl CTAaTUCTUYECKOW MEXaHUKHU B MOJIEKYJIIPHO-KUHETUYECKON TEOPUM
Jleknus 21
«OCHOBHBIE MOJIOKCHUS CTATUCTHYCCKON MEXaHUKI)
PaccmarpuBaemblie BONPOCHI:
15. KBaHTOBEBIE COCTOSIHHS CHCTEMBI YACTHIL CO CHHHOM Y5.
16. Pacnpenenenue BEpOATHOCTH MO COCTOSIHUSAM B3aUMOEHCTBYIOIIUX CUCTEM.
KiaroueBble ci1oBa:
CnuHoBasi 1I€MOYKa, JOCTYIMHOE COCTOSIHME, ra3 KBAHTOBBIX YAaCTUIl,KAHOHHUYECKOE
pacrpezenieHue.

Jlexnus 22
«PaBHOBECHOE U3ITyYECHHE
PaccmaTpuBaeMbie BONPOCHI:
19. TlpobGnema pacripenesieHus TETUIOBOH YHEPTHUH.
20. KsanToBas Teopus paBHOBECHOro u3iydeHus [lnanka.
Kurouessbie ciioBa:
VYiubrpaduoneroBas kartactpoda, IUIOTHOCTh H3inydeHHs, ¢opmyna Ilmanka, 3akoH
Credana-bonbimana.
Jlexknus 23
«IIpn4MHBI HECOCTOATEIBPHOCTH KJIACCUUECKOT0 II0JIX0/1a K HEKOTOPBIM SIBJICHUSIM
PaccmaTpuBaeMbie BONPOCHI:
1. Teopema o paBHOpacHpeIeIeHUN YHEPTUH 110 CTETIEHSIM CBOOO/IBI.
2. Tlpumepsl sBIEHWUN, HE OOBICHUMBIX C TOYKH 3PEHHUS KIACCUYECKOW TEOpUHU
MOJIEKYJIIPHOTO CTPOEHHMSI BELIECTB.
KiroueBsbie ciioBa:
TennoeMKoCTh, TPETUN 3aKOH TEPMOAMHAMUKH.

YnpasieHue caMoCTOATEILHOM padoToii.

B srom paszmene kpaTko NpeaCTaBieH MaTepHall, KOTOpPBhI MOXET ObITh BBIHECEH Ha
CaMOCTOSITENIbHOE HW3Y4YEHHE CTYICHTaMH C O00s3aTelbHBIM M PEryIspHbIM KOHTPOJIEM CO
CTOPOHBI IperoiaBaTensi. Ba)kHO OTMETHUTH, UTO HA BHIXOJHOM MOAYJIE (3K3aMeH) JaHHBIE TEMBI
NIPEJCTAaBICHbl PABHONPABHO C TEMATUKON ayIMTOPHBIX 3aHATUH W TpeOOBaHUS IO TIyOMHE
YCBOEHHS JJAHHBIX TE€M JOJDKHBI ObITh HE HIDKE, YeM K BOIPOCAM, pacCMaTpUBAEMBIM MOJIPOOHO
Ha Jiekuusax. KagecTBeHHBbIE M pacueTHBIC 33/1a4M, BEIHECEHHBIE Ha CAMOCTOSATEIBHOE pelleHHe
npeacraBieHsl B mocobun [2]. K kaxzaoMy MOAymi0 mpujaraetcs CHHCOK 3afad  JUls
CaMOCTOSITENIFHOTO PeUICHUS, KOTOPhIE 3aIUIIAIOTCS CTYACHTaMU Ha J1a00paTOPHBIX 3aHATHUSIX U
KOHCYJbTAIUSAX HapaBHE B jabopaTopHbIMH paboramu. OTYET MO CaMOCTOSATEIHLHON paboTe
CTYIEHTBI 00513aHbI MPEJOCTABIATH MOCIE U3YUSHHS KaXKI0T0 MOIYJIS IUCUUTIINHBL.

Wtak, 371ech OCBElIEHBl TEMbl, KOTOpble MOTYT OBITh M3y4Y€HBl B CIEAYIOUIMX BHUIAX
NesITeIbHOCTH:

- CaMOCTOSITENIBHOE U3YYEHHUE C MTOCIEAYIOIMM OTYETOM B BUJIE OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI IIPETIO1aBATEIIs.



- CaMocTOsTENTFHOE PElICHUE 3a/1a4 U MX 3aIlIHTa.

- Pedepar, ¢ mocnenyrommM BEICTYIUICHHEM Ha JTaA00OPATOPHO-MTPAKTUYECKOM 3aHSITHH.

- [IpenoaBatenp qaet TBOpUYECKUE 3aaHUsI, B TIEPCIIEKTUBE TIEPEPACTAIOIINE B KypCOBBIC
W/WIH TUTUIOMHBIE PaOOTHI.

- [Ipoune BuABI CAMOCTOSITENILHOM IEATETHHOCTH CTYICHTOB.



Moayas 1.

«MonexynspHO-KMHETHYECKasl TEOPUS U SJIEMEHThI TEPMOAMHAMUKI
Bonpocs! 1151 caMOCTOATEIBLHOT0 H3YYCHHS:
CraHoBNeHHE NIPECTaBICHUN 00 aTOMax U MOJIEKYJIax.
3akoH ABOTaJipo U UCTOPHSI €TO OTKPBITHUS.
Metoibl U3MEPEHUS] CKOPOCTEN MOJIEKYI.
[Ixaner Temneparyp. Mctopus co3ganus.
KBaHTOBBIN BBIBOJI ypaBHEHUSI COCTOSIHUS UACAIBHOIO ra3a.
OcMoTnyeckoe paBienue. 3akon Bant-I'odda.
Metobl n3MEPEHU HU3KUX JTaBJICHUM.
OpuruHanbHbIE METOABI U3MEPEHUS TEMJIOEMKOCTEN.

vV V V V V V VYV VY

Bupsl TeninoBbIx MamivH.
Moayas 2.

«BeposATHOCTHBIN NOAXO/ B ONIMCAHUU MAKPOCUCTEM)
Bomnpocsl 111 caMOCTOATEIbHOI0 U3YYEHHS:
>  IIpoexThl uaeanbHbIX TEIJIOBBIX MAIIUH.
>  «llapamokcel» SHTpONHH.
>  TemoBoii Hacoc. YCTPONHCTBO «OBITOBBIX TEIJIOBBIX HACOCOBY.
>  llenTpanbpHas npeaenbHas TeOpeEMa, €€ MPUIT0KEHHUS.

Moayas 3.
«ATrperaTHble COCTOSTHUS

Bomnpocsl 111 caMOCTOATEIbHOTO U3YYeHHS:

>  YpaBHeHus peanbHOTO Trasza (kpome Ban-nep-Baanbca).

>  IlpocTblie OMBITHI C HACHIIIEHHBIM TAPOM.

>  TemmepaTypHbIii TpaAMeHT W KOHBEKTHBHAs YCTOWYMBOCTH arMmocep TUIaHeT
ConHEe4YHOU CHCTEMBI.

>  OpuruHajiabHble METOAbI U3MEPEHHS BIAXKHOCTH.

>  llpuMeHeHUe KamWJUIIPHBIX SIBJICHUN B TEXHUKE U APYTUX O00IACTSX.

>  @DynepeHsl.

>  CtpykrypHble Qa3oBbie epexoabl. Moaudukaniuy KpUCTaNIMIECKUX PEIIETOK.

Monayas 4.
«DIJIeMEHTHI CTATUCTHUECKOTO OTHUCAHUS CUCTEM)
Bonpocs! 1151 caMOCTOATEILHOTO U3YYeHUsI:
>  Hcropus moctpoeHus: TEOpUU PaBHOBECHOT'O U3JIyUYCHHUS.
>  TepmoauHaMHKa MarHUTHBIX CUCTEM.
>  CrartucTuueckas cymma.

Jucuuruna «Moaekynsipruas gpuzuka» U3y4aercsi B TEYCHHE JIBYX CEMECTPOB.

OCHOBHBIMU BUAAMH YU€OHOM EATEIBHOCTH MPU U3YYEHUU JaHHOM THCIUTUIMHBI
SIBJISIFOTCS: JIEKIIMH, JTA0OpaTOpHBIE PabOThI, CAMOCTOSITEIbHAS paboTa CTY/IeHTA.

Jlekiuy SIBIAIOTCS OJTHUM M3 OCHOBHBIX BMJIOB y4eOHOW AESITENTbHOCTH B By3€, Ha
KOTOpBIX MpErojiaBaTejeM H3JlaraeTcs CoJep’KaHue TEOPETUYECKOro Kypca IUCIUIUIMHBI.
Pexomenayercs KOHCIIEKTUPOBATh MaTEPUAIl JICKIIUM.

Ha paGoparopHbix paboTax  CTYAEHTHl YacTHMYHO IUIAHUPYIOT M BBIOJHSIOT

(bI/IBI/I‘IeCKI/Ie OKCIICPUMCHTHI 110 PYKOBOACTBOM HPCIIOAABATCIIA. CTYI[GHTBI AOJIKHBI PCIINUTDH



psan 3amay. [locemeHue CTyJAEHTaMH JICKIIMOHHBIX M J1a0OPAaTOPHBIX 3aHATHN SBISICTCS
00s13aTEJIbHBIM.

C COI[Cp)KaHI/ICM JICKIITMOHHBIX H HpaKTI/I‘-IeCKI/IX SaH}ITI/Iﬁ MO>XKHO ITIO3HAKOMUTLBCS B
Paboueii npoepamme oucyuniunvl, a ¢ TPYAOEMKOCTBIO KaXIOH TEMBI M TPAKTHUECKOTO
3aHATUA
— B Texnonoeuueckotl kapme 00yueHuss OUCYUnIUHe.

BHeaynuTopHas caMocTosiTelIbHAs paboTa CTYJACHTA HAlpaBlieHAa Ha CaMOCTOSITEIIbHOE
M3YYCHHE PEKOMEHIOBAHHOM JINTEPATYPHI, MIOJTOTOBKY K BBITIOJHEHHIO J1a00paTOPHBIX PadoT,
perieHue 3aaaq Juisli CaMOCTOSITEIbHON paloThI, COAEPIKAIUXCSA B JAOKYMEHTE 3adauu 0/

CAMOCMOSIMENbHO20 PeuleHUs.
Cnucoxk OCHOBHOW M JOIOJIHUTENBbHOM JIMTEPATyphbl, PEKOMEHIOBAHHOM  JUIs
CaMOCTOSITEJIbHOTO M3yY€HUsl N0 JUCUUIUIMHE, INpuBeneH B Kapme aumepamypHoz2o
obecneueHus OUCYUNTUHDL.
OOpa3oBarenbHbIl IPOLECC [0 AUCLUUIIMHE OpPraHU30BaH B COOTBETCTBHM C
MOJYJIbHO-PEUTUHTOBOM CUCTEMOM MOATOTOBKHU CTYACHTOB, IPUHSIITON B YHI/IBepCI/ITeTel.

MonynsHo-periTuaroBas cuctemoit (MPC) — cuctema opranuzaiuy mporecca OCBOCHUS
OUCIUIUIMH, OCHOBaHHAs Ha MOJYJBHOM IIOCTpOeHMH Yy4yeOHoro mpouecca. [Ipu sTom
OCYILIECTBIISIETCSI CTPYKTYpUPOBAaHHE COJEp)KaHUA KaXKIOW yuyeOHOW JUCHUIUIMHBI Ha
OUCHUIUIMHAPHBIE MOAYJIM (pa3fesibl) U MPOBOJIUTCS PETryJspHas OIeHKa 3HAHUN M yMEHH
CTYICHTOB C TIOMOIIBIO KOHTPOJS PE3YJIbTaTOB OOYYCHHS] MO KaXJAOMYy JAHCIUILTHHAPHOMY
MOAYJIO (pa3aeny) U AUCIUIUIMHE B I[EJIOM.

PesynpTarel  Bcex BHAOB  y4eOHOH  JEATENBHOCTH  CTYAEHTOB  OIICHHBAIOTCS
peiitunroBeiMu  OayutamMu.  DopMbl  Tekymieil pabOThl M PEUTHHI-KOHTPOJS B KaKIOM
TUCHUIUTMHAPHOM Mojaylie (pa3jene), KOJM4ecTBO 0aioB Kak MO JAUCUUIUIMHE B LIEJIOM, TaK U
M0 OTHENbHBIM (hopMaM pabOThl M PEUTHUHT-KOHTPOJS YyKa3zaHbl B TexHonozuyeckou kapme
peumunea Oucyuniunsl. B KaxgoMm wMonyne (pasnene) ONpeneieH0 MHMHHMMAaJbHOE U
MakcUMajbHOE KoynyecTBO OamioB. CymMma MakCHUMajbHBIX OalsioB IO BCEM MOIYJISAM
(paznmenam) paBusiercs 100%-HoMy ycBOeHUIO MaTepraia. MUHUMAIbHOE KOJTUYECTBO OAJJIOB B
KaKIoM Moayie ( paszelne) sBIsSeTCs 00s3aTENbHBIM U HE MOXKET OBITh 3aMEHEHO HabopOM
0amioB B APYrux MOAyisx (pa3genax), 3a HCKIIOYCHHEM CHUTYalldd, KOrJa MHUHHUMAaIbHOE
KOJIMYECTBO OalIOB TIO MOJYJIO (pa3fenny) omnpeaesieHo Kak HylaeBoe. B 3Tom ciydae Momylb
(paznen) sBISIETCS HEOOS3aTENBHBIM JIJISI U3yUEHUSI U 00IIee KOJIMYECTBO OallIoB MOXKET OBITh
HaOpaHo 3a cYeT APYrux MojayJieh (pasaenoB). JucumInHapHBIA MOIYIb (pa3ien ) CUYMTaeTCs
M3YYECHHBIM, €CIIU CTYJIEHT Habpaa KOJWYEeCTBO OaJJIOB B paMKaxX YCTaHOBJIEHHOTO JIHara3oHa.
Jlnst  monydeHusl OLEHKH <«3auTeHO» Heo0XoauMo Habpath He MeHee 60 0amios,
MPEeTyCMOTPEHHBIX MO AUCHUIUIHNHE (TIpU YCIOBUM Habopa BceX 00sA3aTeNbHBIX MUHUMAIBHBIX
0aJUIOB M0 KaXKJJOMY JUCUUIUTMHAPHOMY MOIYIIO (pa3zeny)).

PeliTHHT TIO AUCHUITIMHE — 3TO WHTETPATbHAS OLIEHKA PE3yJIbTaTOB BCEX BUAOB YUeOHOI
JESATEIbHOCTH CTYAEHTA MO TUCLUUIUIMHE, BKIIIOYAIOICH:

- PEUTHHT-KOHTPOJIb TEKYIIEeH pabOThI;

- IPOMEKYTOUHBIA PEUTHUHT-KOHTPOJIb;

- UTOTOBBIN PEUTUHI-KOHTPOJIb.

PelTHHr-KOHTPOJIb TeKyIeld pabOThl BBIMOJHAETCS B XO/I€ ayAUTOPHBIX 3aHATHH I10
TeKymeMy 0a30BoMy MOAY/IIO (pazaeny) B cieAyrommx ¢Gopmax: 3alluTa PelIeHud 3aaad,
HamucaHue pedeparoB, BRICTYIUICHUE C TOKJIaIaMy IO TeMaM, H3y4aeMbIM CaMOCTOSITENIBHO.

[IpomexXyTOUHBIM PEUTUHI-KOHTPOJIb — 3TO IPOBEPKA MOJHOTHI 3HAHUN 110 OCBOCHHOMY
MaTepHuaiy TeKymero 0a3oBoro Moayns (paszaena). OH MPOBOAUTCS B KOHIE M3YUEHUS KaXI0TO



0a3zoBoro Moxayis (pasmena) B (opMe KOHTPONBHBIX 3aJaHUil Oe3 MpephiBaHUs y4eOHOTO
mpouecca 1o ApyruM JUCLUILINHAM.

HTOroBsIli peUTUHI-KOHTPOJIb SIBJIAETCS IIPOMEKYTOYHOM aTTeCTalMed N0 NUCLUILIMHE,
KOTOpast MPOBOAUTCS B paMKaxX UTOTOBOTO MOAYI (pa3zena) B popMe 3aueTa B KOHIIE ceMecTpa
70 Hauyana ceccuu. JIyig MOArOTOBKM K 3a4eTy UCIONIb3YHTE Bonpocer k 3auemy. 3a4€T MOXKET
IIPOBOAUTHCS B BUJIE TECTA.

! Hanee nmpuBeneHsl BbiAEpkKKH U CTaHgapTa MOAYJIbHO-PEUTHUHTOBOM CHCTEMBI MOJATOTOBKH
ctynentoB B KITIY wmm. B.II. AcrtadbeBa (yTBepkIAeH YUYEHBIM COBETOM YHHUBEPCHTETA
28.06.2006 1., mpoTokoa Ne 6).

[IpenoiaBaTens UMEET MPaBO MO CBOEMY YCMOTPEHUIO 100aBIATh CTYACHTY ONpPEAEICHHOE
KoJIn4ecTBO OaisioB (HO He Oosee 5 % oT 00IIero KoJIM4ecTBa), B KaXXI0M JUCIUTUIMHAPHOM
Moxyie (pazzaene):

- 32 aKTUBHOCTb Ha 3aHATHUSAX;

- 32 BBICTYIUICHHUE C JIOKJIaI0M Ha Hay4HOH KOH(EpEeHLNH;

- 32 HAYYHYIO IMyOIMKaIIHIO;

- 32 UHbIE y4eOHbIE WJIM HAyYHBIE JOCTHKEHHUS.

CryneHnt, He HaOpaBIIMi MHHHUMAJIBHOTO KOJWYECTBA OaloB IO TEKyIed U
MIPOMEKYTOUHOM aTTeCTAMsAM B Ipeesiax MepBoro 6a30Boro Moayis (pasaena), JomycKaeTcs K
M3YUEHHIO crenyomero 0a3zoBoro moayns (pasnena). Emy mpenocraBisieTrcs BO3MOXHOCTD
nobopa OamyoB B TEUYEHHE IBYX MOCIEIYIOIIUX HeAenb (CIeIyIOIUX 32 MPOMEKYTOUYHBIM
PEUTUHI-KOHTPOJIEM) Ha JIMKBUIALIUIO 33JI0JKEHHOCTEN.

CryneHnTaM, KOTOpble HE CMOTJIM HaOpaTh MPOMEKYTOUHBIH PEUTHHT WU PEHUTHHT IO
OUCHUIUIMHE B OOIIEYCTAHOBJEHHBIE CPOKH MO OOJIE3HM WM MO APYTUM YBaKUTEIbHBIM
NpUYrHaM  (JIOKYMEHTAJIbHO TMOJTBEPKICHHBIM COOTBETCTBYIOIIUM YUpEXKICHHUEM), JIeKaH
(bakynbTeTa ycTaHaBIMBACT UHIMBUyaJIbHbIE CPOKH CAYUH.

Eciu nocne 3Toro cpoka 3aJ0JKEHHOCTh 110 HEYBAaXKUTEJIbHBIM IIPUUMHAM COXPaHAETCS,
TO HAa3HA4YaeTCs KOMHUCCHS IO TPUEMY aKaJeMUYECKHUX 3aJ0JDKEHHOCTEH C 00s3aTeIbHBIM
ydacTHeM 3aBenyromero kadenpoil m nexana (ero 3amecturens). [lo pemieHHIO KOMHCCHUU
HEYCIIEBAIOIINE CTYAEHTHI 10 NPEJICTaBICHUIO JEKaHa OTUMCIIFOTCS IMPHUKA30M PEKTopa W3
YHUBEPCUTETA 32 HEBBITIOJTHEHUE yUueOHOTO rpaduka.

B o0co0pix ciydasx aekaH HMMeEET NpaBO YCTAaHOBUThH JAPYTUE€ CPOKU JIMKBUIAIMH
CTYJEHTaMH aKaJIEeMUYECKUX 3a/10JDKEHHOCTEH.

HesiBka cTyaeHTa Ha UTOTOBBIM WJIM TTPOMEKYTOUHBIA PEUTHHT-KOHTPOJIb OTMEYAETCS B
PEUTHUHI-JINCTE 3aIUCBIO «HE ABWICS». ECIu HesBKa MPOM3O0ILIA 10 YBaKUTEIBHOW NPUYUHE
(moaTBEpKAEHA AOKYMEHTAJIbHO), ACKAaHAT MMEET IPAaBO Pa3pelIMTh IMPOXOXKACHUE PEUTHHI-
KOHTpPOJISL B Ipyrue cpoku. [Ipym HEyBaXKUTEIbHON NPUYMHE HEABKU B CTATUCTUYECKUX JaHHBIX
nekanara npocrtapisiercs «0» 0amIoB, M CTYIEHT CUMTAETCs 3aJ0JDKHUKOM TI0 JAHHOM
TUCLUIUIMHE.

3.1.4. TEMbI KYPCOBbBIX PABOT

KypcoBbie paboThl He TPe1yCMOTPEHBI YYEOHBIM TLIAHOM.



TexHolorHYecKasi KApTa PpeHTHUHIA AU CHUTIUHBI

HanmeHoBaHue YpoBeHb/cTyneHb 06pasoBaHua CraTtyc AMCUMNANHDBI B Konuyectso 3a4eTHbIX
ANCUMNAUHBI/Kypca 6akanaBpuat, MarucTpaTtypa) paboyem yyebHOM NaaHe eanHuL/KpeamTos
(A, B, C)

MonekynapHas ¢u13mKa bakanasp A 6 Kpeautos (3ET)

CMeKHble ANCUUNANHDI NO y4ebHOMY nnaHy
MpeawecTtsytowme: MatemaTuka, MHbopmaTuka, Teopua BepoaTHocTen, MexaHuKa, ONTMKa, DNeKTPoANHAMMKA

Mocneaytowme: KeaHToBas dpusmnka, Pusmka teepaoro Tena, Cratuctnyeckas Gpusmnka

MOAY/1b Ne 1
dopma paboTbi Konnuectso 6annos

eKyuwian paborta MocelaemocTb 3aHATUN (1
3aHaATMe — 1 6ann)

PelweHne 3agay, 1 3agada — 1
Oann

Pedepar

IAKTUBHOCTb

PelueHuns 3agay ans
CaMOCTOSATENbHOM paboThl
Balumta nabopartopHbix paboT

MpoMeXKYTOUHbIA PENTUHT-
P Y P KoHTponbHasa paboTta

MOAYNb Ne 2
dopma paboTbl Konunyectso 6annos

eKywan pabota MocelaemocTb 3aHATUI (1
3aHATMe — 1 6ann)

PelweHne 3agay, 1 3agada — 1
cann

Pedepart

AKTUBHOCTb

PelwleHnsa 3apgay gns
CaMoCTOsATENbHON paboThl
3awmTta nabopaTopHbIX paboT

MpoMeXyTOUYHbIA PEeNTUHT-
P ¥ P KoHTponbHasa paboTta

MOAY/1b Ne 3
dopma paboTbi Konnuectso 6annos

eKyw,an pabora MocelaemocTb 3aHATUN (1
3aHsaTUe — 1 6ann)

PeweHune 3agay, 1 3agava — 1
bann

Pedepar

AKTUBHOCTb

PelweHunsa 3agay ans
camocTosATeNbHOM paboThl
BawmTta nabopaTopHbix paboT




MpomeXKyToYHbIA PeNTUHT-
P ¥ P KoHTponbHasa paboTta

MOAY/b Ne 4
dopma paboTbl Konunyectso 6annos

eKywan pabota Mocelwaemoctb (1 3aHaTHE — 1
Gann)

PeweHune 3agay, 1 3agava — 1
Oann

Pedepart

AKTUBHOCTb

PelwleHnsa 3apgay gns
caMoCTosATENbHOM paboThl

MpoMeXyTOUYHbIA PEeNTUHT-
P y P KoHTponbHas pabota




3.2. ®oHJ OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHBIE MATEPUATIBI)
MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHMCKOM ®EJEPALINU
(dhenepanbHOE TOCYIAPCTBEHHOE OFOHKETHOE 00pa30BaTEIBLHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs
«KpacHosipckuii rocy1apcTBeHHBIN MeJarorn4ecKuii yHUBepCcCuTeT
um. B.II. AcradpneBar»

WNuctutyT maTtemaTuku, GU3uku U UHPOPMATUKH

Kadenpa-pazpaboTunk Gpusuku u MeToauku oOydeHus husnke

YTBEPXIEHO OOBPEHO

Ha 3acelaHuu Kadenpsl Ha  3aCE€JaHWHd  HAy4YHO-METOJMYECKOIro

[Iporoxon Ne 7 ot «20» mast 2018 r. coBeTa MHCTUTyTa MaTEeMaTHKH, (QU3UKH U

3aBenytouuii kapeapoit uH(POPMaTUKU

Tecnenko B.U. [Tporokon Ne 8 ot «23» mas 2018 r.
[Ipencenarens HMC

boptHosckuii C.B.

®OHJA OHNEHOYHBLIX CPEJICTB
JUTSL IPOBEJICHUS TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHON aTTeCTalluu
00yYarOIIMXCS IO TUCITUTIIINHE

MOJIEKVYJISIPHA S ®U3UKA

Hanpasnenvne noaroToBku
44.03.01 Ileoazocuueckoe obpazosanue

Hampasnennocts (mpoduis) 00pa3oBaTenbHON TPOTpaMMBbI
dusnka

KBaTMUKAIKS (CTETICHb) BBITYCKHUKA:

bakanasp

CoctaButens: OpnoB Butanuii AjexcanapoBud, JOUEHT Kadeapsl Gpu3uku
¥ METOJUKH O0y4eHUs (Pusnke



1. HaznayeHue ¢oHIa OLIECHOYHBIX CPEACTB

1.1. Heasro cozmanus DPOC pucuumnuusl Monexkyrapuas —@usuka — sSBISETCS
YCTaHOBJIEHHE COOTBETCTBUS YYEOHBIX IOCTHKEHHMH 3aljlaHUPOBAaHHBIM pe3yjibTaTaMm
o0y4yeHus U TpeOOBaHUSAM OCHOBHOM MpodecCHOHATBLHON 00pa30BaTEIbHON MPOrPaMMBI,
paboueii mporpaMMbl IUCUUTIIHHBL.

1.2. ®OC no IucuuIUIMHE PEeLIacT 3a1a4u:

- YIOpaBIIGHHE TMPOIECCOM NPHOOPETEHUsT OOYJarOMUMUCS HEOOXOIWMBIX 3HAHUH,
YMEHHI, HaBBIKOB H (HOPMHUPOBAHHS KOMIICTEHIMH, OMpEICNIEHHBIX B 00pa30BaTEIbHBIX
CTaHJapTax MO COOTBETCTBYIOIIEMY HAMpaBICHUIO MOATOTOBKH (CIIEUaIbHOCTH);

- yOpaBl€HHE NPOIECCOM JOCTIDKEHHs pealn3alii 00pa30BaTeNbHBIX MPOTPaMM,
oTpesieNIeHHBIX B BUEe HaOOpa KOMIIETEHIIUN BBIMTYCKHUKOB;

OLIEHKA JOCTIKEHHH 00y4aromuxcsi B MPOIECCEe M3YUEHHs TUCIMILIMHBI ONpeeIeHueM
MOJIOKUTEIBbHBIX/OTPUIIATETbHBIX pe3yJIbTaTOB u IJIaHUPOBAHUE
MPEIYIPEKAAIOUTNX/KOPPEKTUPYIOIIUX MEPOTIPUSATHIA;

- o0ecrieueHWe  COOTBETCTBHSI  PE3yJbTaTOB  OOydYeHHMs  3amadaMm  Oymymiei
npoeCCUOHANBHON JESITEIbHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAJUIIMOHHBIX WU BHEJpPEHUE
MHHOBAIIMOHHBIX METOJIOB 00Y4YEeHHs B 00pa30BaTEIbHBIA MPOLECC YHUBEPCUTETA;

- COBEPILIEHCTBOBAHHE CaMOIOITOTOBKH U CAMOKOHTPOJISI 00yUJaroImuXCsl.

1.3. ®OC pa3paboTan Ha OCHOBaHUH HOPMATHBHBIX JTOKYMEHTOB:

- (Qenepa’rbHOro0  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApTa  BBICIIETO
o0pa3oBaHMs MO HAMPaBICHUIO MOATOTOBKU 44.03.01 Iledacocuueckoe obpazosanue (yposeHw
bakanaspuama);

- o0pa3oBareibHON MPOrpaMMBbl BBICHIETO OOpa30BaHMs MO HAMPABIEHUIO MOATOTOBKH
44.03.01 Ileoazocuueckoe obpaszosanue, (YyposeHb baxkaiaspuama);

- Tlonoxenus o popmupoBaHuM (HOHIA OLEHOUHBIX CPEIACTB JJISI TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH, MIPOMEXYTOYHONH M UTOTOBOM aTTecTalluu OO0y4aroIuXcs 1Mo 00pa3oBaTeIbHBIM
MporpaMMamM BBICIIIETO 00pa30BaHUs — IporpaMMaM OakaiaBpuara, IporpaMmam celuainTeTa,
porpaMMaM MarucTparypbl, MporpaMMaM IOATOTOBKM HAay4HO-TIEIarOrM4ecKuX KaJpoB B
acmipaHType B (eepalbHOM TOCYAapCTBEHHOM OIOJKETHOM 00pa30BaTEIbHOM YUPEKICHUU
BhICIIETO 00pa3zoBaHus «KpacHOSIpCKU TOCyAapCTBEHHBIM TMEAarormuecKuil YHUBEPCHUTET HM.
B.II. AcradreBa» u ero ¢punmanax.

2. IlepeyeHbp KOMIETEHIMII ¢ yKa3aHHeM 3TanoB UX (opMuUpOBaHHSI B Ipolecce
U3YYeHHS AU CUHMILIUHBI

2.1. llepeyens kKoMneTeHUMii, popMUPYEMBIX B IIpoliecce u3ydeHus aucuurumnel: OK-

3 — crocoOHOCTh UCTONIB30BaTh €CTECTBEHHOHAYUHbIE M MaTEMAaTUYECKUE 3HAHUS
JUIs. ODUEHTHPOBAHUS B COBpeMEHHOM HH(popMarmonHoM npoctpancTse; OIIK-3 — roToBHOCTD K

MICUXO0JIOTO-NIEIarOrMYECKOMY CONPOBOXKICHHUIO Y4€OHO-

BocnuTaTtenbHoro npouecca; OIIK-5 — BnageTs ocHOBaMHU poQecCHOHaTbHOM STHKU

Y pPEYEBOM KYJIBbTYPHI;

[IK-2 — crocoOGHOCTh MCIOJIb30BaTh COBPEMEHHBIE METOJbI M TEXHOJOTHH OOy4YEeHHUS W
JIMAarHOCTHKHY;

[IK-4 — cnocoOHOCTh WCMONB30BaTh BO3MOXHOCTH 00pa3oBaTeNbHOW Cpembl s
JOCTHKEHHUS] JIMYHOCTHBIX, METAalpeJIMETHBIX M NPEIMETHBIX pPEe3ylbTaTOB OOy4deHHUA W
obecreyeHnss KauyecTBa Y4eOHO-BOCIHUTATEIBHOIO IIpOIecca CPEACTBAMHU IPENOJaBACMbIX
Y4eOHBIX MTPEIMETOB;

[IK-7 — cnocoOHOCTh OpPraHU30BHIBaTh COTPYAHUYECTBO OOYUAIOIIMXCS , TOAIEPKUBATD
UX aKTUBHOCTb, MHULIMATUBHOCTb U CaMOCTOATENBHOCTh, PAa3BUBAaTh TBOPYECKHE CIIOCOOHOCTH



IK-11 -

TOTOBHOCTBH

HCIIOJIBb30BAaTh

CUCTEMATHU3UPOBAHHEBIC

TECOPECTUUCCKHUE u

MPAKTUYCCKHUE 3HAHHA IJId IMOCTAHOBKH W PCHICHUA HMCCIICAOBATCIBCKHUX 3aaa4 B obnacTu

o0OpazoBaHws.

3. ®oH/ OLIEHOYHBIX CPEACTB JJIsl IPOMEKYTOUHON aTTecTAluM

3.1. @OHJBI OLEHOYHBIX CPEICTB BKIKWOYAIOT: Bonpocvt k
IK3ameHy.
3.2. O1eHOYHOE CpeNICTBO Bonpocst k 3auemy
3.3. Kpurepun onieHnBanus
®opmMupyemsie BrIcokuii ypoBeHb [IponBuHYTHIN ypOBEHb ba30BbIi1 ypoBeHb
KOMIIETEHIINH copmupoBaHHOCTH copmupoBaHHOCTH copMUPOBAHHOCTH
KOMIIETEHIINI KOMIIETEHIINI KOMIIETEHIINI
(87-100 6amnoB) (73-86 GanoB) (60-72 6amnoB)
OTJIMYHO/3aYTEHO XOpOII0/3a4TEHO yIIOBJIETBOPHUTEIBbHO/32
TEHO
OK-3, OIIK-3, |OtBer Ha Bompoc OtBer Ha Bonpoc [OTBET Ha BOIIPOC B
OIIK-5, TIK-2, |momHBIH, YIOBJIETBOPSET YKE[IIEJIOM MPaBUIIbHBIN, HO
[1K-4, I1K-7, I[1K- [mpaBHIbHBIH, Ha3BaHHBIM HEYETKO
10, ITK-11 HOKa3bIBaCT, 4o TpeOOBaHUSAM, HO  €CTh|(hOPMYIUPYIOTCS
. HETOYHOCTHU B[IOHATHS, UMEIOT MECTO
obyuaroupuiics W3JI0KEHU U (bakToB,|3aTpyTHEHUS B
[IpaBUIBHO u OIpEeNeNeHHH  IOHSTHIA|CAMOCTOSTEIBHOM
M CYEPIIBIBAOIIIE 00BsICHEHU U 00BSICHEHU N
pacKpbIBaeT B3aUMOCBsi3ed. OHAaKo, |[B3aMMOCBA3EH,
coJiepyKaHue o0y4aromuics MO>KET|HETIOCIIEJOBATEIBHO
BOIIpOCa, JIeTKO yCTpaHUTH{U3IaraeTcsi MaTepual
KOHKPETU3UPYET HETOYHOCTHU o
ero  dpaxTHuCCKIM TTOTIOJTHUTEIbHBIM u
HAaBOJAILIMM  BOIIPOCaM
MATCPHATIOM. npenojaBaTers.

* Menee 60 6amoB — KoMIeTeHIIUS He chopmMupoBaHa.

3.2.2. OuenouHoe cpeAcTBo Tecm
Kpurepuu onenuBanus no orieHOYHOMY CpeACTBY Tecm

dopmupyembie Bricokuii ypoBeHb [IpoaBUHYTEIN YpOBEHB ba3oBblil ypoBEeHB
KOMITETCHITH cOpMHUPOBAHHOCTH c(OpMHUPOBAHHOCTH c(OopMHPOBAHHOCTH
KOMIIETEHINI KOMIIETEHIINN KOMIIETEHIINH
(87-100 6amnoB) (73-86 6amnoB) (60-72 6amnoB)
OTJIMYHO/3aYTEHO XOpOII0/3a4TEHO yIIOBJIETBOPHUTEIIbHO/3a
TEHO
OK-3, OIIK-3, (18  —20 BepHBIX 15 — 17 BepHbIX|10 — 14 BepHBIX
OIIK-5, TIK-2, OTBETOB OTBETOB
[1K-4, [1K-7, TIK- |oTBETOB
10, TIK-11

* Menee 60 6amioB — KoMIIeTeHIIUS HEe chopMuUpoBaHa.

4. ®oH/1 OLIEHOYHBIX CPEICTB JJIsl TEKYIIEro KOHTPOJIA yCIeBaeMOCTH
4.1. ®oHIBI OIICHOYHBIX CPEICTB BKIIOYAKOT: [lepeuensb 6onpocos 0is
CAMOCMOAMENbHOU pabomul U N0020MOBKU 00K1a008, [Ipumepnas memamuxa pegepamos,




3aoauu ons camocmoamenvHo2o peuietus (B COOTBETCTBHU ¢ TeXHOIOTHYECKON KapTOi
pelTHHTa TUCIUIUIMHBI Pabouel mporpaMMbl TUCITUTUTHHBI).
4.2.1. Kputepuu OLIEHUBAHUS 10 OIIEHOYHOMY CPEICTBY [lepeyueHb 60npocos 0is

CAMOCMOSMENbHOU pabomuvl U HOO20MOBKU OOKIA008

Kputepuu onieHnBaHus

KonnyecTBo OamnoB (BKi1aa B peHTHHT)

Brictynaromuii ¢ gokiamoM cBOOOTHO BIiajeeT
coliepKaHUEM, SICHO W TPaMOTHO H3Jaraer
Marepua, YeTKO OTBEYAEeT Ha BOMPOCHI

2

BricTynaromumii ¢ I0KJIaZOM XOPOILIO BIAJEET
COZIepKaHUEM, IIOCJIEI0BATEIBHO M3J1araeT
Marepurall, 3aTpyAHIACTCS OTBETUTh HA HCKOTOPBIC
BOITPOCHI

BricTynaromuii ¢ I0OKJIaJOM IUIOXO BJIaAEET
coJiepKaHUEM, H3JIaract Martepual HE
MOCJIeIOBATEILHO, 3aTPYAHSIETCS OTBETHTHh Ha
OOJILIITUHCTBO BOIIPOCOB

Hannuue npesenTanuu K T0KIagy

MakcuManbHBIH OaJi B 2 MOYIISX (pa3aenax)

4.2.2. Kputepuu OLICHUBAHUS 10 OIEHOYHOMY CPEICTBY [Ipumepras memamuxa peghepamos

Kpurepuu oneHuBanus

KonndectBo 6amioB (BKJIa B pEHTHHT)

B pedepare o603HadueHa npodiema u 000CHOBaHA ee
aKTyaJbHOCTb, CJI€JIaH KPATKH aHAIIN3 PA3TUIHBIX
TOYEK 3PCHUS Ha pacCMaTPUBAEMYIO MTPOOIEMY U
JIOTHYHO M3JI0KEHA COOCTBEHHAS TTO3UITHS,
c(OpMyYJIHPOBaHBI BHIBOJIBI, TEMa PACKPHITA
MTOJTHOCTBIO, COOTIOZICHBI TPEOOBAHMS K BHEIITHEMY
odopmiienuto B coorBerctBuu ¢ ' OCT

2

B pedepare umMeroTcss HETOYHOCTH B U3JI0KEHUT
Marepuana, OTCyTCTBYET JIOTHYECKast
MOCJIEA0BATEIBHOCTD B CYKACHUSAX, UMEIOTCS
yrymieHus B ohopmIeHuu

B pedepare umeroTcs CymecTBeHHbIE OTCTYILICHUS
oT TpeboBaHu# K pedepupoBanuio. B uactHoCcTH:
TeMa OCBEIlleHA JIUITh YaCTUYHO, TOMYIICHBI
(dhakTHvecKkue ommuOKH B coziep kaHuu pedepara,
odopmiiennu He coorBeTcTByeT [ OCT

MakcumanbHBIM 0aut B 2 MOAYIsX (pasiernax)

4

4.2.3. Kpurepun oIneHHBaHUA 1O OIICHOYHOMY CpPEACTBY 3adauu O0ns

CAMOCMOAMENbHO20 pEeULeHUsl

Kputepuu oneHuBaHust

KonnyecTBo 0amioB (BKi1aa B pEHTHHT)

3amaga perieHa moJHOCThIO 0€3 KOHCYIIBTALUU C 2

[IpenonaBarenem

3ajaya perieHa MoJHOCThIO MOCJIE KOHCYJIbTAlUH C 1

[IpenonaBarenem

3ajaua penieHa He BEpHO 0
MakcumanbHbIi 0asut 3a Bee 3anaun (20 3a1a4) 40




JK3aMeHALMOHHbIE 32 JaHUS

B kaxmom 5K3aMEHAIIMOHHOM OwWiieTe COIEpPKHUTCS Mo 9 3aJaHuil W TPEICTaBIICHBI
NPaKTUYeCKH Bce ydeOHbIe aeMeHTsl Moayieil. Ha moarorosky orBoautes 1 dac. Pa3pemaercs
CBOOOJHO TIOJB30BATHCS JIUTEPATypOil. BpINONHEHHbIE (YaCTMYHO BBINOJHEHHBIE) 3a7aHUS
CTYJEHT 3allMIIAET B YCTHOM OTBETE IIPEMOAaBarelto. becena ¢ kaxabpIM CTyIEHTOM JJIATCS HE
Oomee 15 mMuHyT.

ITpu Takoil ¢opme 3K3aMEHALMOHHOTO HMCIBITAHUS CTYACHT HE Iojaraercs Ha Ciydai, a
BBIHYX/ICH IIPH TIOATOTOBKE K DK3aMEHY B PaBHOM CTEIIEHW yJEIWTh BHUMAHHE BCEM MOAYJISIM
JucuuIHel. MitoroBast OLieHKa ONPENENseTcss 0 PEUTUHIOBOM CHCTEME, B KOTOPOM YYTEHBI
BCE€ BHJBl JEATENBHOCTH CTyJEHTAa HAa NPOTSHDKECHHM CEMECTpa, B TOM 4YHCIE KadeCTBO
IIPOXO0KICHHS IIPOMEKYTOUHOIO KOHTPOJIS MO MOAYJSAM. MITOrOByIO OLIEHKY MOYKHO ITOBBICUTH
BBITIOJIHUM M OTYHATATHCS 110 JOTIOJHUTEIBHBIM 3aJaHUSIM.

6. BOIPOCHI DK3AMEHAIIMOHHOI'O TECTA 110 MOJEKYJIIPHOM
PU3UKE

1. B3aumogeiictBue moJiekyJ. U3mepenusi ckopocreid. Pacnipenesienusi ckopocrei

1.1 U3 xakux MaKpOCKONMYECKHX HM3MEPEHHH MOXHO IOJYYUTh JJAHHBIE O pa3Mepax
MOJIEKY? OxapakTepu3yiTe TOYHOCTh OINPEACIICHUS Pa3MEPOB TMPEIJI0KEHHBIX BaMH
CIOCO0OB.

1.2 Bo ckonbKO, MPUMEPHO, pa3 OTINYAIOTCS CPETHUE PACCTOSHUS MEXIY MOJICKYJIaMHu B
TBEPIOM W Ta3000pa3HOM (Ta3 MpH aTMOC(EpHOM [aBIEHMHM M KOMHATHOW TeMIeparype)
COCTOSIHUM?

1.3 Kakue sKcCriepUMeHTabHbIE CITOCOOBI M3YyYEHHsI MOJIEKYIISIPHOTO CTPOEHHUS BEIIECTB
BaM U3BeCTHbI? B ueM oHM cocTosT?

1.4 Kakosa unes onsita Ileppena no onpenenenuto ynciaa Aporaapo?

1.5 YUeM oTninyaroTcsi B3auMOJEHCTBUS MOJIEKYJT BOJIBI BO JIbJIE U B BOJISTHOM mape?

1.6 TI'padpuk 3aBUCHMOCTH TIOTEHUMAIBHOM  dHepruu 1y
B3aUMOJICHCTBUS IBYX MoJiekyn U(r) uMeeT BU, N300paKeHHBIN Ha
pUCyHKe. VYKaxuTe o00JacTe 3HAUCHWH PACCTOSHHM MEXIy
MOJIEKYJIaMH TJIe MOJIEKYJIbl OTTajdKuBatTcs... [Iputsarusarorcs. Ilo
rpaduxy U(r) mocTpoiite rpaguK 3aBUCUIMOCTH CHJIbI B3aUMOCHCT-
BUS MOJIEKYJ OT PACCTOSIHUSL.

1.7 Yto Takoe cenekrop ckopocrei? Kak on ageiictByer?
J11s1 KaKkuX IeJIe OH MOYKET OBITh HCTIOJIb30BaH?

1.8 Kak neiictByer ycraHoBka lllTepHa ¢ BpamaromuMucsa UUIMHAPAMH IS U3MEPEHUS
CKOpocTel MoJieKyJ raza? Kak onpenensitoT CKOpOCTh MOJIEKYJ C €€ TTOMOIIBI0?

1.9 OOwscuute, mouemMy u3zoOpakeHue Ienu B yctaHoBke llltepHa ¢ Bpamaroummmmucs
UWIMHIPAMH OKa3bIBae€TCs pa3MbITHIM. Kak MOXHO HCHONB30BaTh HMHGOPMAIUIO O 3aKOHE
Pa3MBITHS U300paKEHUS JIJIs1 HAXO0XKICHHS! paclpeieIeHUs] MOJIEKYII IO CKOpOCTAM?

1.10 It u3MepeHus CKOPOCTH YacTHI[bI HEOOXOJAMMO H3MEpPUTh €€ TEepeMelIieHHEe W
BpeMs, 32 KOTOpOoe ObLIO COBEPIIEHO 3TO nepemMernieHne. Kak uamepsercs BpeMs Ipu U3MEpeHUH
CKOpOCTEW MOJIEKYJI ¢ MOMOIIbI0 ycTaHOBKY LlITepHa ¢ Bpamarommumes MuImHIpOM?

1.11 JIBa cocTOsIHMSI OTHOTO M TOTO K€ MJEAIBHOIO rasa JjiexaT Ha oJHOW u3orepme. B
KaKOM COCTOSTHUU - C OOJIbLIMM WJIM MEHBIIUM OObEMOM BHYTPEHHsISI SHEprus raza Oombiie?
Kak u3aMeHuTCs OTBET, €CIIM YYUTHIBATh B3aUMOJEHCTBIE MOJIEKY?

1.12 M306pa3ute mMpuMEpHBIN BUJ TJIOTHOCTH PacHpeneieHUs MOJEKYT MO MPOSKIUSIM
ckopocteil. Kakoil mapamerp xapakrepusyer pacnpezenenue. Kak u3MeHsercss BUj IUIOTHOCTH
pacnpeseNieHuss MOJIEKYII 10 MPOEKIUSAM CKOPOCTEH NP MOHUKEHUH TeMIIEPaTyphl?

1.13 Yro Gomnblie HauBEpOsATHEMHIIIEe WIN CpeiHEe 3HAYCHUE MOAYIISI CKOPOCTH MOJIEKYJ?
OTBeT apryMeHTUpYUTE.

1.14 Kaxk wucnons3yd pacnpeneiaeHuss MOJEKYyJ IO MPOEKIUSIM CKOPOCTe HaWuTh
pacnpezeneHne MOJIEKYJI [0 MOAYJIK0 CKOPOCTH?




1.15 Kak oneHuTh CpenHIO AIUHY npodera Mosiekysn? MOXKHO JIM CUUTaTh, YTO CPEAHSs
JUIMHa CBOOOJHOrO mpobera paBHAa CpPEIHEMY pPACCTOSHUIO MEXIYy MOJeKylaMu B rase?
OOmBsicHHTE, TOYEMY CpEIHSS IJIMHA CBOOOTHOTO po0Oera pacTeT ¢ MOBBIILIEHHEM TEMIIEPaTyphI.

1.16 MayieHbKMii TOHKOCTEHHBIN CTEKJISHHBIA COCYZ C TE€JIUEM IMOTPY3UJId B OTPOMHBIN
0aJuIOH ¢ a30TOM IpH aTMocdepHoM naBieHHd. CTekso ciabo MPOHUIAEMO IJIsi Teyus, HO
HenmpoHuaemo g azota. Kakum OyaeT cocTosiHue CUCTEMBI MOCie YCTaHOBJICHUS! paBHOBECHS ?

2. Temmneparypa. /laBienue raza

2.1 B cocTostHUM TEIJIOBOTO PAaBHOBECUS TEMIIEPATYPhl B KAXJA0W TOUYKE TeJla OJJUHAKOBBI.
B TtepmoanHamuke, TO €cCTb HayKe O TEIUIOBBIX SBJICHHMSX, KOTOpas HE OCHOBaHa Ha
MOJICKYJISIPHBIX ~ NPEJCTABIEHUAX, TeMIeparypa SBJISETCS MNEPBUYHBIM  TOHITHEM U
OmNpeAeNsieTCs TepedncieHneM cBoicTB. IlepeuncnuTe CBOWCTBA TeMIEpaTypbl, KOTOPBIE
OTIpPEACTSAIOT €€ KakK (U3MYECKYI0 BETMYHMHY. UTO Takoe TEPMOMETPUUYECKUE IMapameTphi?
[IpuBenuTe mpuMepsl TEPMOMETPUUYECKHUX [TAPAMETPOB.

2.2 TlpoBenute pacCyKIEHHs, TMOKA3bIBAIOIIME, YTO CPEAHSsE KUHETUYECKas HJHEeprus
MOJIEKYJ raza 00Ja1aeT BCEMHU CBOICTBAMH TeMIIEpaTyphl, @ IOITOMY €€ MOYKHO HCIIOJIb30BaTh B
KaueCcTBEe TEPMOMETPUUECKOTO TapameTpa.

2.3 bospmoi cocyn 3amoiHeH BojopoioM H2. B Hero BBOASAT HEOONBIION cOCyd ¢
MEPEropoJIKaMu, COJEpPKAIIUMH MEJIKUE TOpPbl, U COCIWHEHHBIA C
MaHOMETPOM, KaK IIOKa3aHO Ha pucyHke. Omnumute, 4yTo Oyner
IPOUCXOIUTH MU 3TOM. JlaiiTe 00bICHEHHE TPOUCXOIAIIEMY.

ile

L 2.4 BeibepuTe MpaBUIbLHBIE OTBETHI.
A. KakoBbI pa3MepHOCTH:
a) KOHIIEHTPAIMH MOJIeKy n? 1) Ix/ xr; 2) Ila;
3) m3;
0) MoJIsIpHOI Macchl [1? 4) M3, S5)K;
B) unciia Aporagapo NA? 6) 1/ MOIb; 7) Monb'l;
T') INIOTHOCTH ra3a [ 1?7 8) xr/ M3; 9) Ix;
1) a0COMIOTHOM Temmeparypsl T? 10) JIx/K [ Imob; 11) xr/K[ Imomb;
) moctosiHHOM bonbsimana kb? 12) K-1; 13) em3;
) YHUBEpCaJIbHOM ra3oBoi moctossHHoi R?14) r/ oM 15) H/ MZ;
3) mponsBeseHnst PIIV? 16) M2/ c2; 17)Hm;  18)

H/wm;
B. BreiGepure u3 mnpemioKeHHBIX (OPMYN TMOAXOIAIINE s BBIYUCICHHS JaBJICHUS
HIeaIbHOTO Ta3a.
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2.5 Haiinute BepHbIe (POPMYIIBI JIs1 BEIYUCICHHS TAPAMETPOB:
a) KOHIIEHTPALUU MOJIEKYJI n?
0) MOJIIpHOI Macchl [;
B) uncia ABoraapo NA;
T') INIOTHOCTH ra3a [ |;
1) abcomoTHON Temmneparypsl 75
¢) mocrosiHHoi bosibiMana k5
) YHUBEPCAJIbHOW ra30BOM MMOCTOSHHOM R;
3) npousBenenust PL1V:
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2.6 Bo CKOJIBKO pa3 U3MEHUTCS JaBJIEHUE ra3a Ha CTEHKY TOTYaC IOCJE TOro, Kak BIPYT
JeCsITasi YaCTh MOJIEKYJI, YAApAIOIIUXCS O CTEHKY, HAYHET MOTJIOAThCS €107

2.7 B uem 3akmrouaetcs paauoMerpudeckuii 3pdext? Kakosa ero nmpupoaa?

2.8 KakoB MeXaHU3M YCTaHOBJIGHUs TEIJIOBOIO PpaBHOBECUS B UJCAIBHOM Tase,
3aKJII0OYEHHOM B COCYJ] HEKOTOpOTro oobema V?

2.9 Ha VT-guarpamme OTpe3KOM MpsIMOl M300paskeH Mpolecc, B KOTOPOM YYacTBYET
ueanbHbI ra3. YBeIMUMBaeTCs WM YMEHBbIIAeTcs JaBjeHHE Ta3a B JaHHOM
nporecce? Jlalite 0ObsICHEHUS.

2.10 Ha VT-muarpamme ayroit mapaOoiibl H300pakKeH MpOoIEecc, B KOTOPOM
y‘-IaCTByeT I/IZ[ea.HBHbH‘/JI ras. yBeJII/I‘-II/IBaeTCH Nnin YMGHBH_IaeTCSI JaBJICHUC T'a3a B
naHHoMm mporecce? Kak BwIrmsgaut 3ToT mponecc Ha PV-nuarpamme? [laiite

/'\ 00BsCHEHUS.

T 2.11 OO®bsAcHUTE NPOUCXOXKIECHHUE TPOMKHM B 3HAMEHATENIE YUCICHHOTO
Kod(duimenTa, BOSHUKAIOMIETO MPU KIACCHYECKOM (M TPH KBAaHTOBOM) BBIBOJIE

2
OCHOBHOT'O YPaBHEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH UICATBHOTO ra3a: P= 3 NOIO.

2.12 JlaiiTe MOJIEKYJISIPHO-KUHETUYECKOE OOBACHEHHE TOMY, YTO MpPH MEJIEHHOM
JBUKEHUH TeJa B Ta3€ OHO MCIBITHIBAET CHILY TPEHUS IPONOPIMOHATEHYIO CKOPOCTH

2.13 Ilpenmnonoxum, 4To B TEIJIOBOM PAaBHOBECMU MOAYJIM CKOPOCTEM BCEX MOJIEKYI
OJIMHAKOBbI, a BCE HaIpaBJIeHUs paBHOBEpOsTHBHL. Kak B Takom ciydae OyneT BBITJISAETH
OCHOBHO€ YPaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOpUH?

2.14 JlaiiTe MOJIEKYJISIPHO-KHHETUYECKOE OOBSICHEHUE TOMY, YTO MPH MEJICHHOM C)KaTUU
ra3a B TEIJIOM30JMPOBAHHOM COCYJI€ €r0 TEMIIEpaTypa YBEINUYUBAETCS.

2.15 T'a3 nmox nmaBiaeHuem P() cOAEPKHUTCA B COCYyJE, B OOHOM U3 CTEHOK KOTOPOTO
HMMeeTCs MaJIeHbKOe oTBepcTHE Tuiomanan S. Kakyio peakTHBHYIO CHILY CO3/1a€T UCTEKAIOIUN U3
oTBepcTHUs rasz?

2.16 Ilpu nccnenoBaHuy pacrpeneaeHuil MOJIEKYJI IO CKOPOCTSAM IPUTOTAaBINBAIOT MTyUYKH
MOJIEKYJI, UCTeKarolue u3 oTBepcTus. O0bacHUTE, ToYeMy TpeOyeTcs, YTOObI pa3Mep OTBEPCTUS
OBLT MEHBIIIE TMHBI CBOOOHOTO TPOOeTa MOJIEKYI.

2.17 Kak paBieHue ra3za 3aBUCHT OT €r'0 IIJIOTHOCTH?

3. 3aK0H CoOXpaHEeHHUs IHEPTrUHU B TEIJIOBBIX MPoLeccax

3.1 Kunorpamm npaa winm KuwiorpamMm >kuakoi Boxabl mpu 0[1C umeer OOJBIIYIO
BHYTPEHHIOIO SHepruto? Ha ckonpko?

3.2 Tlosicuute, 4TO O3Ha4YaeT yTBEep)KAeHUE: “BHyTpeHHsISI sHEprus sABisercs (yHKUUEH
cocrostaus”’. [IpuBenure npumMepsl Apyrux GyHKIuid coctosaus. [louemy pabora u Temiora He
SABISIOTCS (PYHKIUSIMH COCTOSIHUSA?

3.3 a) Yemy paBHa MOJSIpHAsl TEIUIOEMKOCTh Cy OJIHOATOMHOTO Ta3a MPHU MOCTOSHHOM

o0neme V?



0) Yemy paBHa MOJIApHAs TEIIOEMKOCTh Cp OTHOATOMHOTO ra3a MpH MOCTOSAHHOM JIaBJIeHUH P?
[Toyemy Cp>Cy?

B) UeMy paBHa MoOJIIpHasi TEMI0eMKOCTh Cy NBYXaTOMHOTO Ta3a MpPH IOCTOSHHOM 00beme?
r) Yemy paBHa MOJISIpHAst TEIOEMKOCTh Cp JIByXaTOMHOTO Ta3a MPU MOCTOSHHOM JaBJICHUU?

3.4 PacckaxuTte 00 HKCHEPUMEHTAIBHOM CIIOCOOE M3MEPEHUs TEIUIOEMKOCTH rasa MpHu
MIOCTOSIHHOM 00beMe.

3.5 Pacckaxure 00 IKCMEPUMEHTAIHLHOM CIIOCOOE M3MEPEHHUs TEIUIOEMKOCTH Tra3za MpH
MOCTOSIHHOM JIaBJICHUH.

3.6 BriBenute nuddepenmanpaoe ypaBHeHHe anquadarsl. [louemy oHO Tak Ha3bIBaeTCs?

3.7 Kakwue cmocoObl SKCIIEPUMEHTAILHOTO U3MEPEHHMSI ToKa3aTessi aanadaTsl Bbl 3HaeTe?
OnummuTe OIUH U3 HUX.

3.8 [Ilpu agmabaTwdecKoM pacCHIMPEHHH Tra3 coBepIIaeT paboTy. 3a cYeT 4ero oHa
copepiraerca? OMHOATOMHBIN Ta3, HAxXOIsACh MOJ JaBieHHMeM P u 3aHuMas o0beM V,
pacmmpuiics 10 oosema §V. Kakyro paboTy OH Ipu 3TOM COBEPIIIHIT?

3.9 Tlpu BBIMONTHEHUN KaKUX (U3UYECKUX YCIOBUU BO3MOXKHO HM30TEPMHUYECKOE CIKATHE
paspexxennoro rasa? Pacmmupenue? IlpuBenure mpumep (u3uyeckod cuUTyaluu, B KOTOPOM
BO3MOXXHO H30TepMHUecKoe cxarue. [lpm cxatum ra3za Haj HHM coBepliaercs pabora.
BHyTpeHHss sHeprusi mpu U30TepMUUYECKOM TMpoliecce He u3Mensaercsa. Ha uto uzper pabora mpu
aToM?

3.10 Tlouemy cyxoil XOJOAHBIM BO3JyX, CKAaTBIBasCh C TOp M, momangas B 00JacTh
MOBBIIIEHHOTO JIaBJIeHUs], HarpeBaeTca? OIeHUTE Ha CKOJIBKO MOBBIIIAETCS TEMIEpaTypa NoToKa
BO31yXa C TOpbl ((eH), ecau naBleHHE HaBepxy cocTaBisieT 50% OT JaBi€HUS Y MOIHOXKHUS
TOpBI.

3.11 IlonmyuuTe BbIpaK€HHE BHYTPEHHEH SHEPrUU HJICATIBHOTO raza 4epe3 JaBJICHUE U
00BeM.

3.12 PaccmoTtpute nBa crioco0a momnajgaHus uaealbHOTO Ta3a B paBHOBECHOE COCTOSTHUE A,
B KOTOPOM ra3 3aHUMaeT 00beM V4 Tipu naBieHun P4:

- 110 KBa3UCTATUYECKOU TPACKTOPUH;

- P HEKBA3UCTAaTHUYECKOM IPOIECCE.

UeM oTnnyaercss KBa3UCTAaTHMUECKUM Tpolecc OT HekBazucrathueckoro? Ilpu mepBom wim
BTOPOM CIIoco0e ToMajaHusl B COCTOSIHIE A BHYTPEHHsISI SHEPTHUS Ta3a 0obIie?

3.13 Bo3agyx B nABaAmaTHWIIMTPOBOM OajulOHE TPH HAadajdbHOM JaBlieHUH [ O Ila n
HayanpHOUM Temmneparype 2001C narpenu no temnepaTtypsl 50! C. Kakoe KOJIMYECTBO TEIIOTHI
OBLIIO TepeaHo BO3AYXY?

3.14 B Temion30nMpoBaHHBI IWIMHAP C MOPIIHEM 3akadanu ras. Ilpu cxarum

V 5/3

0
0Ka3ajJ0Ch, YTO JABJICHHE Ta3a M3MEHSIOCh 10 3aKOHY P:W

HayaJbHbIE 3HaYeHUs 00beMa U nmasiieHns. VI3 CKOIBKH aTOMOB COCTOHUT MCJIOKYJia rasa?

Vo Py

Py, toe u

3.15 Jlutp oHOATOMHOIrO MJEATBHOTO ra3a, HaXOAUBIIUNCS 1O JaBieHueM 32[11 0° Ia
p I aarabaTUUeCKH pacHIMpUiIcs 10 8 TUTPOB. 3aTeM BEPHYJICS B UCXOJIHOE
32} COCTOSHME TaK, 4YTO JABJICHUE pOCIO [0 JIMHEMHOMY 3aKOHY.
[TomoXuTEeNpbHYI0 WJIM OTPUIATENIBHYI0 paboTy coBepuiuio pabdbouee
20~ TEJI0 MAITKHBI 32 ouH IMKI? [Tokaxkute Ha rpaduke 3Ty paboTy.
3.16 JluTp 0OITHOATOMHOI'O HICATBHOTO T'a3a, HAXOAUBIIUKCS MO

p I JaBJIEHUEM 32D]05 Ila amuabaTWyecKd pacHIUpWiIcs 10 & JIUTPOB.
32 1 3aTeM ero BepHYJM B HMCXOAHOE COCTOSIHME B JiBa 3Tama. BHauane
T n300apuyecKkl  CXalld 0 IMepBOHAYaJbHOrO O0beMa, I[OTOM
W30XOPUYECKH Harpeild TakK, 4YTO JaBJICHHE  BO3pPOCIO [0
MePBOHAYAILHOTO 3HA4YeHHS. [lOJIOKHUTENbHYIO WIM OTPHUIATEIHHYIO
20+ paboTy coBepIIMIo pabouee TeJIO MAIIWHBI 32 oauH IuKi? [Tokaxwure
+| Harpaduke 3Ty padory.
3.17 Jlutp 0aJHOATOMHOIO UACAIBHOTO ra3a, HaXOAUBIIUICS MO

32
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naBieHueM 3201 10° Ia annabaTU4yecku paclupwics 10 8 JUTPOB. 3aTeM €ro BEpHYIH B
HCXOJHOE COCTOSTHUE B JIBa dTana. BHauane n30X0opu4ecKy Harpeiau Tak, YTO JaBIEHHUE BO3POCIIO
710 NEePBOHAYAIBHOTO 3HAYEHUs, @ IOTOM M300apUYEeCKH CKaJIM 10 MEPBOHAYAIBHOIO 0OBeMa.
[TonoXUTENBHYI0 MM OTPHUIATEIbHYIO paboTy COBepIIMIO pabouee TeI0 MAIIMHBI 33 OJUH
nukn? [Tokaxxkure Ha rpaduke 3Ty padory.

4. TensioBble MamuHbl. Bropoe Ha4Ya/10 TEPMOAUHAMUKH

4.1 OnuiuTe SHEPreTUYECKYI0 CXeMY YCTPOHCTBA U PabOThI TEIJIOBOTO IBUTATEII.

4.2 3a cyeT 4ero TEIUIOBOM JBHUTaTellb coBepimiaeT padory? Ha mpumepe TemioBoro
JBUTATENS, B KOTOPOM B Ka4eCTBE pab0Yero Teia UCMOIb3YeTCs a3, pa3bICHUTE TTOYEMY HETIb3s
000HTHCH 0€3 XOJIOAHOTO TETIOBOTO pe3epByapa’

4.3 JlaiiTe ompenelieHue TEPMHUUYECKOTO Kod(duimeHta monesHoro nedctBust (KII[).
VYkaxure myTy noBsiiieHus: K71/] TeTIOBbIX JBUTATEIICH.

4.4 Yewm ornnyarotcs oOpatumasi 1 HeoOpaTUMast TEIIOBbIE MALTHHBI?

4.5 Yto coboit npencrasnser nuka Kapuo? Ilocne coBepiiieHrs riaaBHOTO dTara IHKIIA,
Ha KOTOPOM 3a CYeT NOJBOJUMOIO OT HarpeBaTelsl TeIUla ra3 CoOBepIIaeT padoTy, ero
MPUXOAUTCA OXJaxJaaTh. UTOOBI HpHM OXJAXIEHUM Ta3a TeIio 3ps He cOpachiBajloch B
OXJIAJUTENIb, MOXXHO HCIOJIb30BaTh PEreHEepaTop, HAKAIUTMBAIOIIMNA TEIUIOBYIO SHepruio. B
KaKOW 4YacTW TEIJIOBOW MAIMHBI XPAaHUTCS SHEPrus, BHICBOOOXKIAIOWIASACA MPU OXJIAKICHUH
rasa, €ciy ucrnosb3yercs nuki Kapuo?

4.6 TermuoBas sHeprus, MojiydyaeMas ra3oM B TEIUIOBOM MalllMHE OT HarpeBaTess, 3TO
KHHETUYEeCKasi dHeprus Mojekyn. [lomyctum, 4to, coBepiias paboOTy, TEIIOBOW JBUTATENb
pacKpy4MBaeT MaxoBHK. Tak 4TO pe3yibTaTOM JIEHCTBUS TEIUIOBOM MAIIMHBI TAaK)Ke SBISETCS
KUHETUYecKasi SHeprus. B ueM riaBHOe OTIMYHME YKa3aHHBIX BBIIIE KWHETHUYECKUX SHEPTHUH.

4.7 Chopmynupyiite u fokaxute Teopemy KapHo.

4.8 MenHblif KyOuk mMaccoit 64 2 ocTbUT OT / 000c JI0 TEMIIEPATypbl BO3yXa B KOMHATe

200C. Kax u na ckonbko n3menmnach SHTPOIHUS BCETO MUPa MIPH 3TOM?

4.9 JlokaxuTte, 4TO oOparmmasi TEIJIoBas MamnHa uMeeT Hawbonbmmii KI1I/] w3 Bcex
MaIIuH, paboTAOIINX MEXKY 3aIaHHBIMH HarpeBaTeIeM U XOJIOIUILHIKOM.

4.10 Dnextpuueckas Mmeyb MOIIHOCTBIO [ xkBm MOAAEPKUBAET B KOMHATE TEMIEPaTypy
1700C npu Ttemneparype HapyxkHoro Bo3ayxa -/3[]C. Kakas MuHUMalbHas MOILHOCTb
notpeboBanack OBl JIJIsT TEMJIOBOTO Hacoca, paboTtaromiero mo mukiay KapHo, mis moanepskaHus
TOM K€ TeMIepaTypbl B KOMHATE?

4.11 Onpenenute yBenuuenue sHtponuu 200 e nwbaa, pacrassuiero npu 01 1C. YaenbHas

TEIUI0Ta IUIaBJIeHUs JibJia paBHa 2,31/ 0 Lorc/xe.

4.12 Yemy paBen KII/J wneanbHOW TEIUIOBOM MaIIMHBI, pPaOOTAOIMIEH MEXIy
HarpeBareneM Ipu Temmeparype 7/ ¥ XOINOAMILHMKOM IIpH Temneparype 7127 BriBengure
dhopmyny K11/l iieaabHON TETUIOBON MaITUHBI.

4.13 Tepmonapa mpencTaBiseT coOOW JBa COCIWHEHHBIX CIas pPa3sHOPOIHBIX
METaJUIMYECKUX IPOBOJIOK, HalpuMep, MEAU W KOHCTaHTaHa. Eciau cmam moaaepkuBaTh NpHU
pa3HbIX TeMIlepaTypax, TO TepMonapa JeHCTBYeT KaKk UCTOYHUK TOKaA.
. Ha koHuax mposonoku Bosuukaer J/[C. OnuH crHail TepMorapsl
I;Il MIOMECTUJIN B TEIIOM30JIMPOBAHHBIN KOHTEWHEp ¢ / k2 Jbaa, Apyroi
Cllail HaXOOUTCS B KOMHATe MpU MOCTOsSTHHOW Temmeparype 2701C.
puc. 2 Tepmomnapy NMOAKIIOUUAIN K KUISTUIBHUKY, OMYIIEHHOMY B CTaKaH C

200 2 Bonpl. O1ieHUTEe, HAa CKOJBKO HArpeeT KUIATUIBHUK BOJY, IMOKa

B KOHTEIHEPE HE pacTaeT BeCh JieA. Y AelbHas TEIIOTa IIJIaBJIeHUs Jbaa paBHa 2,3 1] 00 Horc/xe.
4.14 B pacderax M3MEHEHHS DHTPOINUU BCETr0 MHpa MpH pabOTe TEIUIOBOM MAaIlMHBI HE
YUUTBIBAETCSI MU3MEHEHHe SHTponuu pabouero tena. He coBepraercss nu ommOKa mpu 3ToM?
OTBeT apryMeHTUPYUTE.
4.15 Cocyn oobemoM 2V paszzieneH neperopojkoi nomonaM. B ogHol nonoBune [ monb
uaealbHOro rasa, a B japyroi [| Bakyym. Ileperopoaky pesko yOpanu, MO3BOJIUB Tazy



pacmiputhes. Haligute W3MEHEHHWE SHTPONMM Tra3a II0CIE€ YCTAHOBJIEHUS TEIUIOBOTO
paBHOBecus. Cocy/1 TEIION30IMPOBAH.

4.16 OpuH MONb WICAIBHOTO OJHOATOMHOIO Ta3a HM30TEPMHUYECKH pPaCIIUPHICA OT
obvema V1 1o oobema V2 npu temneparype 7. YBennuuiach Wil YMEHBIIHIACH SHTPOIHUS raza
pu 3tom? Ha ckonbko?

4.17 He npOoTHBOPEYHT JIM pe3yJbTaT AEHUCTBUS TEIUIOBOTO ABUTATENs [ | MpeBpalleHue
SHEPrUM XAOTUYECKOTO JBWKEHUS MOJIEKYJl HarpeBaTels B DSHEPIHIO YHOPSIOYEHHOIO
JIBUKEHMSI MOJIEKYJI TOpIIHS || YTBEPXKAEGHHIO O TOM, 4YTO JI00Oi

MPOLIECC B KOHIIE KOHIIOB BEAET K YBEIMUYEHUIO Oecropsiaka, xaoca, K
YBEJIIMYECHUIO SHTPOIHU?

4.18 K 1ByM COBEpUICHHO OJMHAKOBBIM IIapuUKaM, OJUH W3
KOTOpPBIX BUCUT Ha HETEIUIONPOBOAHON HHUTH, a JPYrod JEXKUT Ha
HETEIUIONPOBOJAHON TOBEPXHOCTH, IOABEJINM OJMHAKOBHIE KOJUYECTBA
TEIUIOTHl MPU OJHOW M TOM ke Temreparype. OJIMHAKOBO JIM U3MEHUTCS
SHTponus mapukoB? Kakue MOMOIHUTENBHBIE JAAHHBIE HAJA0 WMETh, YTOOBI KOJIHMYECTBEHHO
OTBETUTH Ha BOIPOC 3a/1a4n?

5. U3MeHeHMsI SJHTPONMHU ¥ MOBbILIEHHE TEIUIOBOI0 Oecnopsiika

5.1 Ilpm apnaGatvyeckoM pacIIUPEHUU Ta3a €ro TeMmIeparypa YMEHbIIAETCs, 3HAYUT
OUHaAMHYecKUuil Oecriopsaok ymeHblaeTcs. Kak jke 3T0 MOKHO CBS3aTh C YTBEPKICHUEM O TOM,
YTO PHTPOMHSI B a[1a0ATUYECKOM MPOIIeCcCe HE H3MEHSETCS ?

5.2 Ecnm sHTpomnus sBISETCS Mepod Oecropsiika, TO MOYEMYy OHA BO3pacTaeT MpHu
M30TEPMUYECKOM paciiupeHun rasza? Benb mpu 3TOM TemriiepaTypa OCTaeTCsl MOCTOSSHHOM M
JUHAMHYECKU OeCopsI0K HE pacTeT.

5.3 OpHolf U3 XapakTEPUCTHUK TEPMOJMHAMUUYECKOTO COCTOSIHUSI SIBJISIETCS YHCIIO
CHOoCO00B, KOTOPHIMH MOKET OBITh OCYIIECTBJICHO JaHHOE COCTOSHHE. Pa3HBIM COCTOSHUAM
OTBEUAIOT pa3Hble Yncia crocoOoB. Kakas xapakTepuUCTHUKa COCTOSIHUS SIBISIETCS MOKa3aTelleM
oecriopsika?

5.4 Tlouemy cocrosiHUE, 00NIagaroNIee OOIBIINM OECIIOPSAKOM, HanOOJIee BEPOSTHO?

5.5 Bo CKONBKO pa3 BEPOSITHOCTh MPEBBINICHUS TUIOTHOCTH BO3JyXa B JBa pa3za Hal

3

HAWBEPOATHEHUIIINM 3HAYCHUEM B 0ObeMuuke (), / mm~ MEHBIIE BEPOSITHOCTH CAMOTO BEPOSITHOTO

coctosna? Tonaraiite, uto P=10° I, T=2930 K.

5.6 Kak Ha s3bIKe BEPOATHOCTEH MOXHO mepedopmMyaupoBaTh yTBepkaeHue: "JlroOas
3aMKHyTasi TEPMOJUHAMUYECKAsl CHUCTEMa CaMOIPOU3BOJIBHO TMEPEXOJUT M3 COCTOSHUSA C
MEHBIIICH JHTPOINHUEH B COCTOsSHUE C Oouybmield >HTpornuen?". Kak BepoSTHOCTH COCTOSHHS
CBsI3aHa C DPHTPOIMUEU COCTOSIHUSA?

5.7 BelecTtBo, COCTOSAIIEE W3 MOJIEKYJ, UMEIOIUX MAarHUTHbIE MOMEHTBI, TOMEIICHO B
MAarauMTHOC MOJIC 1 HAXOAUTCA B COCTOSAHUU TCIJIOBOI'O PAaBHOBCCHA. 3aTem BCIICCTBO 3allIlUTUIN
agnabaTruueckoi 000JOYKOW W BBIKIIOUMIM MAarHUTHOE mosie. YTo mpu 3TOM mpou3oiaer?
OOBsicHUTE TIPOUCXOIAIIEE.

5.8 OnuH U3 METOJI0B MOJYYEHHUS CBEPXHU3KUX TEMIIEPATYP 3aKIHOYAETCS B CIECAYIOIIEM.
HapaMaFHI/ITHOG BCIIIECCTBO OXJIaXAA€TCA B MAIrHUTHOM IIOJI€ JO BO3MOXHO HU3KOHU
TeMIeparypbl. 3areM  00ecrneyuBaloT JOCTAaTOYHO  XOPOIUIYIO
TCINIOU3OJIAINKO W  BBIKIIHOYAaOT MArHUTHOC IIOJIC. HpI/I 3TOM

TeMIiepaTypa MOHWKAETCSA. OBLIM JTOCTUTHYTHI TeMIeparypsl / 0?K.
OOBsCHUTE IPUHIIUIT JAHHOTO CII0C00a OXJIaXKICHUSI.
5.9 PaccMoTpuM cocyn € Tra3oM, pa3lelIeHHBI Monojam

neperopoakoid. B onHOW monoOBMHE Ta3, B JpYroidl - BakyyMm. |. - - _':I
[Teperopoaxy BBLAEPHYIH, MPEAOCTABUB a3y PaclpOCTPAHATHCS 10
BceMy o00beMy. OdeBHIHO, YTO B TIEPBbIE MTHOBEHHUS IOCIHE

yaaneHus MeperopoKu BEPOSITHOCTh TOTO, YTO BCE MOJIEKYJbI OYAyT
HAaXOIUTHCS B OJHOW MONOBHHE cocyna Onm3ka k eamHuie. C Opyroil CTOPOHBI, pacder



BEPOSITHOCTH TaKOTO COCTOSIHHS JIaeT P=2"N, rae N - uncno MoJIeKyn B cocyne. Oka3biBaercs,
YTO CHCTEMa HAXOAMUTCS B MaJIOBEPOSTHOM COCTOSIHUU C Tropa3fo OoJibliei BepOosSTHOCTBHIO.
OOBsICHUTE ATO IPOTHBOPEUHE.

5.10  MoXHO I TIEpeBECTH CHUCTeMY M3 Oojiee BEpOSTHOIO B MEHEe BEpOsSITHOE
cocrosiane? Ecnmu Henb3s, To moueMy? Eciii MOXKHO , TO KAKHUM CIIocoOom?

5.11 Kak Bblpaxaercs uepe3 pa3HOCTb OJHTPONMI [BYX COCTOSHHUH OTHOLIEHHE
BEPOATHOCTEH MpeObIBaHUS B 3TUX COCTOSHUSX MPH TEIJIOBOM PaBHOBECUU?

5.12 Kakyro paboTy HaJ0 COBEPIIUTH HaJ CUCTEMOH, uToObl mpu Temmeparype 300 K

MIEPEBECTH €€ B 1000 pa3 MEeHee BEepOSITHOE COCTOSTHHE?

5.13 Yacrtuma co ciuHOM [/2 ¥ MarHUTHBIM MOMeHTOM 9,2811 0'2 4 JDic/Tn HaxonuTCs B
MarHMTHOM T0JIe HHAYKIUU B=2,23 Th. B KakoM OTHOIIIEHUH HaXOASTCS BPEMEHA MPeObIBAHUS
YaCTHUI[bl C MAarHUTHHIM MOMEHTOM HANpaBJICHHBIM IO W TMPOTHUB HANPABJICHHUS MarHUTHOMN

vnaykiun? (Cripaska: e[ [-x ipu x<<1).

5.14 TlosicHuTE B TEPMHUHAX BEPOATHBIX U HEBEPOSTHBIX COCTOSHUM OTIIMUUE OOPATHUMBIX
OT HEOOpaTHMBIX MPOIIECCOB.

5.15 Pa3zwsacaute uneto onbiToB [leppena no onpeneneHnro yucia ABoraapo.

5.16 Yto Takoe mikajga BbICOTHI? B KakoM OTHOILIEHWH HaXOJATCS IIKAJIbl BBICOT TelUs U
MOJIEKYJIIPHOTO BoJopona? OOuMHAKOBBIE MM HET IIKajibl BBICOT OJHOIO M TOrO K€ raza Ha
3emie u Ha Mapce?

5.17 B TOHKOIi B3BeCH KOHILIEHTPAIUS YaCTHII IJIAaBHO YOBIBaeT ¢ BHICOTOW. OHAKO, €CITU
YaCTUIbl B3BECH JOCTATOYHO KpPYIHBIE, TO OHM OCEAAOT Ha JHO, M HHUKAKOr0 IUIABHOTO
pacripenenenust He Habmogaercs. Jlaiite 3ToMy 0ObsICHEHHE.

6. B3aumopneiicTBHe MOJIeKYJ M (pa30BbIe epPeXoabl

6.1 B dyem cocrout saBnenue Jxoyns-Tomcona. JlaiiTe KayeCTBEHHOE IMOSCHEHUE
apdexry xoynsa-ToMcoHa, UCXOAS U3 MPEICTABICHUA O B3aUMOJCHCTBHHM MOJEKYII MEXITY
coboif. Kakue n3menenus B apdexre cieayeT 0XXKUIaTh MPHU MEePexoae OT HU3KUX K BBICOKUM
naBineHusiM B Taze? B dem (¢usnyeckuii HEJOCTATOK MOJENBbHOM MONMpPaBKM Ha COOCTBEHHBIH
o0beM?

6.2 Omnpenenute, CKOJIbKO MPOLEHTOB OT 3HAUEHUS, NPEICKA3bIBAEMOI0 YpaBHEHHEM
COCTOSIHMSI MJICAJIbHOTO Ta3a COCTABIISIET IMOIpaBKa M IUIOTHOCTH a30Ta, HAXOMASAIIEroCs MpH
KOMHATHOM TeMIieparype M arMoc(epHOM J[aBieHUHU. Tspkenee wWin Jierde "uWieanbHoOro"

"peanbubiit" azot? s azota a=0,139 HDM4DM0ﬂb'2, b= 10,3911 104 m3 mons!.

6.3 Kakue ¢pusnueckre CBOWCTBA ra3a OTpa)xaroT nonpaBku Ban-nep-Baanbsca?

6.4 Kakyroo 10710 OT TJIyOMHBI TMOTEHIUATBLHON SMBI TApPHOTO B3aUMOJCHCTBHUS NBYX
MOJICKYJI BOJBI COCTaBJISIET CPEIHSSI KUHETHYECKAss dHEPTHsl MOJEKYJbl BOIBI MPH KOMHATHOM

TeMreparype. YAelbHas TEIIOEMKOCTh Jbaa 1,5 0103 IDic/kel 1K, ynenbHas TETIOEMKOCTb
JKUOKOU BoOAbl 4,2[] 103 Ihic/kel 1K, ynenpHas TEIUIOTa TUTABJICHHS JIbJa 3,32D]05 Jic/ke,

yaAeNbHAas TeTUIoTa mapoodpazoBanus 2,26 11 00 IDic/xe.

6.5 Ilpu xakux Temieparypax Ha U3oTepMmax rasa Ban-mep-Baanbca mmerorcs yyacTtku
HeycTroiunBocTU? UTO co00i mpencTaBisioT 3TH ydacTku? [loscHUTE, B YeM 3aKIIOYaeTcs
HEYCTOMYMBOCTH COCTOSIHUSI Ta3a Ha HUX?

6.6 Ha yuacTtkax m3zorepMm Ban-nep-Baanbca ¢ n0n0XKUTEIbHBIM HAKIIOHOM T'a3 HA MOXKET
HaXOJUTHCS B COCTOSIHUU paBHOBecus. KakuM (U3MYECKUM COCTOSIHHSIM OTBEYAIOT YYaCTKU
HENOCPEACTBEHHO NPHUMBIKAIOIME K YydacTkam HeycTohuumBocTu? [Ipum Kakux ycioBUsX
BEIIECTBO MOKHO HAOIIOAaTh B 3TUX COCTOSHUAX?

6.7 B repmernyecku 3akpbiToir U-00pa3Hoil TpyOke HaiIMTa RKHUIKOCTh. MexX 1y mpoOKaMu

U )KHJIKOCTBIO UMEETCsI CBOOOIHOE MpOoCcTpaHcTBO. Kak, He OTKphIBast TpyOKY, Y3HATb,
¥ €CTh JIU B CBOOOJAHOM IIPOCTPAHCTBE NOMHMMO HAcCBILIEHHOrO napa Bo3ayx? Kakoe
CBOMCTBO HACBIIIEHHBIX TAPOB JEMOHCTPUPYET JAHHOE YCTPOMCTBO?



6.8 JlBa rpaduka 3aBUCUMOCTH [aBJIEHHUS MApOB B 3aKPBHITOM COCYyA€ OT BpEMEHHU
n300pakeHsl Ha pucyHke. OJJHO U TO K€ BEIECTBO WJIM HET UCHAPSIIOCh B 000X
ciydasx? OObACHHUTE XOJA KPUBBIX (CMEHY XapaKTepa 3aBUCUMOCTH) U pazindue
KPHUBBIX.

6.9 Temneparypa KUIIEHHUS COJIEHON BOJIbI BBIIIE, YEM TeMIIepaTypa KUIIEHHUS HECOJECHOU
BOJbI. bosbllle, MEHbIIE WM paBHA IJIOTHOCTh HACHIIIEHHBIX IMApOB HAJl KUIISIIEH COJIEHOM
BOJIOM, 4YeM HaJ HecoJeHOW? B yeM COCTOMT MOJICKYJSIPHBIII MEXaHWU3M MOBBIIMICHUS
TeMIIepaTypbl KUTIEHUS IPU MOICATUBAHUN BOJbI?

6.10 YpaenpHas TerioTra mapooOpa3oBaHUS BOJbI 3HAYWUTEIHLHO OOJIBIIE, YEM CEPHOTO
s¢upa. [louemy xe 3pup, HATUTHIA HA PYKY, IPOU3BOJAUT 3HAUUTEIBHO OOJIbIIEe OXJIAKICHHUE,
yeM Boja?

6.11 Ilouemy MpPHUrOTOBJIEHUE MUIIK B TOpax TpeOyeT 3HAUUTENHHO OOJIBIIET0 BPEMEHH,
9YeM MPHU OOBIYHBIX YCIOBUIX?

6.12 KpuBas cocyuiecTBOBaHMs JIEA-)KUJKasg BOJA IpH AaBieHUU okoso 2000 amm
M3MEHSIET CBOW HAKJIOH C OTPHUIATEILHOTO Ha MOJIOKUTEIbHBIH M HAET BEPTHUKAJIbHO. UTO
MIPOU30MAET C CUCTEMOM JIeI-KUKas Bojia Mpu nepexone nasiuenus 2000 amm?

6.13 TBepapIii TaJUIHI UIABAaeT B CBOeM paciuiaBe. Kak 3aBUCUT TeMmeparypa IJIaBJICHUS
rajutist OT JTaBJICHUS?

6.14 Tsepmoe »xene30 TOHET B CBOeM paciuiaBe. Kak 3aBuUCHUT TeMmepaTypa IJIaBICHUS
Keje3a OT JIaBJIeHUs?

6.15 Ha ropu3oHTaJdbHYI0 IUIOCKOCTh B BEPIIMHBI PAaBHOCTOPOHHErO TPEYroJibHUKA
MOJIOKUJIM TPU OJMHAKOBBIE Karuik pTyTH paguyca I mm. CBepxy MOJOXKUIU IUIACTHHKY C
rpy3oM oOmieit maccel 3 xe. Uemy paBeH 3a30p MEXKIy IUIACTHHKAMHU B PaBHOBECHH?

KoadduuneHnT noBepXHOCTHOTO HaTsHKEeHUs pryTu [1=0,515 ,ZZofc/MZ .

6.16 Ilpu KakuX yCIOBHUAX MOXHO MOJYYHTH IEPErpeTyro KUAKOCTh? OOBsicCHUTE
MIPUPOJTY MEPErPETOro COCTOsIHUA. UTO co00i mpecTaBiseT my3blpbKoBast kamepa?

6.17 Kak MOXHO TONY4YUTh MepeoXNaKAeHHBIH map? OOBSCHUTE MPHUPOIY MEPEeOX-
JaXACHHOTO cocTosiHUA. UTo cobOoit mpeacTapiseT kamepa Buiscona?

6.18 Han BbIIyKII0# MJIM BOTHYTOM IIOBEPXHOCTBIO JIABJIEHUE PAaBHOBECHBIX NIapOB BbIIIE?
OOBsICHUTE TPUYHHY.

6.19 Teiizep mpencraBisier co0O PACIONOKEHHYIO Ha OONBINONW TIyOWHE IMOJIOCTH B
TBEPABIX  TOpOAax, 3alOJHSIOLIAsCS TPYHTOBBIMU  Boaamu. llomocTe  HarpeBaeTcs
reoTepMalIbHBIM TEIUIOM. B pe3yibTare yepe3 KaHall, COSAUHSIOIMM OJIOCTh C TOBEPXHOCTHIO
3emii, MPOMCXOAUT NEPUOAMYECKOE BBIOpAchIBAaHHME CMeCH KHUMATKa ¢ mapoMm. OObscHHUTE
MEXaHU3M JICUCTBHS Tei3epa.

7. MartepuaJ AJis1 CAMOCTOATEILHOI0 U3yYCHUS

7.1 B nomernieHue HY»XHO TMOAATh v=10% »3 Bo3nyxa npu temneparype t/=I1811C nu
OTHOCHTEJIbHOW BIaKHOCTH [1=50%, 3abupas ero ¢ ymuubl npu t2=[001C 1 OTHOCUTEIbHOM
BIAXKHOCTH [1=60%. CKOIBKO BOJBI CIEAYET AOMOJHUTEIHHO UCTIAPUTH B MOIABAEMbIN BO3IYX?

JlaBiieHnEe HaCBILIEHHOT O Napa npu ¢/ pasHo P1=2,1111 03 Ia, a npu 2 pasHo P2=1,2111 03 Ma.

7.2 Ilpu Kakoil MakCUMaJbHOW OTHOCUTENIFHOW BJIQYKHOCTH BO3/1yXa Ha KyXHE OYyThIJIKa
MOJIOKA, BBIHYTas M3 XOJOJWIbHUKA, He OyneTr 3amoreBarh? Temmeparypa B XOJOAMIbHHKE
t1=511C, B komHare t2=25[1C. JlaBneHue HACBHIIEHHBIX APOB BOJKI IIpu ¢/ paBHO P]=866 Ila,
npu 2 paBHo P2=3192 Ila.

7.3 B Bo3nyxe obobemom 60 w3 npu temmneparype /50 /C OTHOCUTENbHAs BIAXHOCTh
cocraBisia 80%. Omnpenenure maccy BOJbI, KOTOpas MOMKET MCIAPUTHCS B KOMHATE IIpU
MOBBIIICHUH TeMIiepatypsl 10 2501C.



7.4 B pycckoil mapHOW OZHMM H3 OCHOBHBIX DJIEMEHTOB SBISETCS I€Yb-KAMEHKa,
3aloJIHeHHAs pacKaJeHHBIMU KaMHSAMHU. TemmepaTypy B HMapHON yBETWYHBAIOT, BBIIIECKUBAS
MaJIeHbKHE TMOPIUH BOJbI Ha KamMHU. [louemy, Korjma moadpachiBalOT BOAY Ha PacKaJeHHbIE
KaMHHU M€4H, B TAPHON CTAHOBUTCS CyIe?

7.5 Jlng xakux neneid KopoOodka TUTpOMETpa BCTABISETCS B ONpPaBY U3 MOJMPOBAHHOTO
KOJIEUKa, TEIJIOM30JIMPOBAHHOTO OT KOpoOouku? KakoB TJaBHBIA HWCTOYHHK OIIMOKH
OIIpeieNIEHUs] OTHOCUTEIBLHOM BJIAXKHOCTH C IIOMOILBIO TUTpOMETpa?

7.6 MeTton nedunuTa BIaKHOCTH COCTOUT B cieaytomeM. Cyxyro Koia0y mpoIyBaroT

UCCIIEIyEeMbIM BO3AYXOM. 3aTeM KoJIOy 3aTBIKAIOT NMPOOKOW C - -

IBYMsI BBIBOJAaMH: B OJHOM BBIBOJIE€ NHUIETKAa C BOJOH, ApYyroi )
COEMHEH C BOASHBIM MaHOMeTpoM. B konly kamamoT HeKoTopoe
KOJMYECTBO Kameib Bojbl. HaOmromaercs TmOBbIIEHHE JaBJICHUS
BHYTpH KONOBI. OOBSCHUTE NMPHUHLHUI ONPEAETICHUsT aOCOIIOTHON |
OTHOCHUTENIHOM BIIAXXHOCTU JaHHBIM MeTojoM. g yero cremyer
MpeIBApUTENILHO MPOAYBATh KOJI0y?

7.7 UYto Takoe anmabarmueckas armochepa? Uem oOycioBieHa €€ KOHBEKTHBHAs
ycTOH4YMBOCTh? UTO Takoe KpUTHUECKUM IPaIUEHT TEMIIEpaTypbl?

7.8 OOBsicHUTe, TOYEeMYy TMpU TIOBBIIIICHUH BIAXHOCTH BO3yXa KOHBEKTHBHAs
YCTOMUMBOCTH aTMOC(Ephl HapymaeTcs?

7.9 B mnpenropHbeix 00JacTsAX HAOJIOMAETCS TOTOJHOE SIBJICHHE HMEHyeMoe (EeHOM.
CkatbIBaroluecs: ¢ Top Macchl BO3yXa SIBJSIOTCS OYEHb CyXMMHU U TerulbiMu. DeH oka3bIBaeT
HCCyIIaroIiee JACMCTBUE HA PACTHTENBHOCTh. JlaiiTe du3mveckoe 0O0BsICHEHWE BO3HUKHOBEHHS
¢beHa u ero cyxocTu.

7.10 Yem ornmuaercs ruiactuueckas aedopmanus ot ympyroi? JlaiiTe cioBecHBIN
MOPTPET 3aBUCUMOCTHU HaNpsHKeHUs OT AeopMaliiy B KpHcTaiax.

7.11 UYto coboii mpexacraBisger auciokanus. Kak mnpencraBieHHs O IUCIOKAIUSIX
OOBSICHAIOT HU3KUH Mpeaes TeKydecTn?

7.12 Tlouemy KOBaHBIN KIMHOK 00JagaeT OONBIION MPOYHOCTHIO?

7.18 OObBsicHUTE 3y0 TEKyUECTH.

7.19 Tloyemy pe3UHOBBIN KTYT C)KUMAETCS NMPU HArpeBaHUU?

8. TensioBbIe M MeXaHUYECKHE CBOMCTBA TBEPABIX TeJl

8.1 Ilouemy KpucTamIbpl pacKalbIBalOTCA IO IUIOCKOCTAM craiHoctu? Kak mpoxoaut
IJTIOCKOCTh CAWHOCTH B TPAHEIIEHTPUPOBAHHOM KpHUcTaILie?

8.2 Kak u3y4aror MonekyisipHoe cTpoeHrne kpuctaioB? OOBSICHUTE, TOYEMY YCIIEXH B
M3YYEHUH YCTPOMCTBA CJOXHBIX OPraHUYECKUX MOJIEKYd (WM Jlake BHPYCOB) CBSI3aHBI C
IIOJIyYEHUEM KPUCTAIIOB U3 JAHHBIX MOJIEKYJ?

8.3 Kak MOXXHO OIIEHUTh OTHOIIICHHE CPETHEr0 pa3Maxa TEIUIOBBIX KOJEOAHUH MOJIEKYJIIbI
B KPHUCTAJJIE K CPETHEMY PACCTOSHUIO MEXKAY OIMKaHIINMU COCeIIMU?

8.4 Kak Ha OCHOBE MOJICKYJSIPHBIX TpEACTaBlIeHU 0OBACHUTH 3aKkoH ['yka? Ilouemy
TOJIBKO MPH MaJbIX JeopMalusax Kpucrauia paboraer 3akoH ['yka?

8.5 B rtabnumax 3Ha4YeHHWI TeMIiepaTyp W yJEIbHBIX TEIJIOT TUIABJICHHUS HET NAaHHBIX O
crekie. [Touemy? C KakuMu CBOHCTBaMHU CTEKJIA CBSI3aH 3TOT (aKT?

8.6 Uro Takoe mnomumopdusm? Kakumu crnemupuyeckuMu depramMu oOJagaeT
NOTUMOPQHEII epexo?

8.7 Ilpmu 130c MPOUCXOIUT TOJUMOPGHBIN Tepexoa ojoBa. [Ipu 3TOM OJOBSHHBIN
o0Opaserr MOXET pacchIlmaThCsl B MECOK (0JOBsSHHAsA yyMa). UTo MOXKHO CKa3aTh O IMapameTrpax
KPUCTAUTUYECKUX CTPYKTYp COCEACTBYIOMMX Monaudukarmii omoBa? Ilouemy mpoucxomut
paspyuieHue obpasua npu nepexozae?

8.8 Kak u3 maHHBIX O TemjoTax IJIaBIEHUS M MapooOpa3oBaHUsl OLIEHUTH TIYyOMHY
MMOTEHIMATIBHOM SIMBI IOTEHIIAJIA TAPHOTO B3aUMOJEHCTBUS MOJIEKY?

8.9 Uto MOXHO cCKa3aTh O HAaKJIOHE KpPHUBOM COCYIIECTBOBaHUS KUIKOH U
KPUCTAJTMYECKOU (has3bl TaJIIUS, €CJIM TBEP/IbIi rajuTHii TJIaBaeT B CBOEM paciiiaBe?



8.10 Uro MOXHO cCKa3aTb O HaKJIOHE KpHUBOW COCYLIECTBOBaHMS JKMIKOH U
KPUCTAJUTMYECKON (ha3bl CBUHIIA, €CITM TBEP/IbIN CBUHEI] TOHET B CBOEM paciuiaBe?

8.11 OObBscHUTE, OUYEMY IIOYTHU BCE METAUIbl NPU KOMHATHOH TEMIIEpaType HUMEIOT
OJIMHAKOBYIO MOJISIPHYIO TETUIOEMKOCTh. UeMy oHa paBHA?

8.12 Tloutn Bce MeTa/UIBl B KPUCTAIUIMUECKOM COCTOSIHUM IIPU KOMHATHON TeMIepaTrype
UMEIOT OJIMHAKOBYI0 MOJIIPDHYIO TEIUIOEMKOCTh, @ BOT KpHUCTAUl ajiMa3a HMEET 3aMETHO
MEHbIIIEe 3HaU€HUE MOJISIPHOM TermtoeMKocTh. C 4eM 3To cBA3aHO?

8.13 B 4eM cocrouT OCHOBHAs wuaes OWHINTEHHA KayeCTBEHHOIO OOBSICHEHUS
YMEHBIIEHUS TEIUIOEMKOCTH KPUCTAJUIOB IIPY TOHMKEHUU TEMIIEPATyphl?

8.15 T'mmocynbpuUT TUIABUTCS TpHU TEMIIepaType 480C. Ecmu paciuiaB TIIATEIbHO
OT(pUIBTPOBATH U 3AJIUTH B YUCTYIO MOCYAY C MOJUPOBAHHBIMU CTEHKAMH, TO PACIUIaB MOXHO

OCTYIUTb JI0 200C, U TpU OTOM OH He 3akpucramausyercs. OOBsICHHTE, MOYEMYy TaKoe
BO3MOJKHO.

8.16 Ilouemy KpuCTaIIIMUYECKHE TENNA PACILIUPSIOTCS IPU HarpeBaHUU?

8.17 Kak cBs3aHO C BUIOM MOTEHIMAJIa MTAPHOIO B3aMMOJEHCTBHS SIBJIEHHE TEIJIOBOTO
paciIipeHus: KpUCTauIoB?

9. OcHOBHBIC CTATHCTHYECKHE NMOHATHS. PABHOBeCHOe H3JIy4yeHHne
9.1 PaccMoTpuM MpOW3BOJIBHYIO MaKpPOCKONMHWYECKYI0 CHCTEMY B TEIJIOBOM PaBHOBECUU
IIpU KOMHATHOM Temmeparype. BocCrnonb3oBaBIIMCh ONpPENEICHUEM TEPMOAMHAMUYECKON
TEeMIIepaTypbl, HAWIUTE MPOLEHTHOE YBEJIWYEHNUE YNCIA COCTOSIHUM, JOCTYINHBIX CUCTEME, IPHU

YBEJIMUYEHUU €€ dHEpruu Ha / 073 5B,
9.2 PaccMOTpUM MPOU3BOIBHYI0 MaKPOCKOIHUYECKYI0 CHCTEMY B TEIJIOBOM PaBHOBECHUHU
npu KOMHATHOH Temrmepatype. IlpeamonoxuM, 4To maHHAas CHCTEMa MOTJIOTHIIA €IMHUYHBINA

(OTOH BUAMMOTO CBETa (MMEIOIIETO JUTMHY BOJHBI 5[]/ g M). Bo ckonbpKo pa3 yBeIMuUMIOCh
YHUCJIO JOCTYIHBIX CUCTEME COCTOSTHUMA?

9.3 Cucrema cocTouT U3 NN 4acTHll, c1a00 B3aUMOAEHCTBYIOUINX JpYT ¢ apyrom. Kaxnas
U3 YaCTHUIL] MOKET HAXOJUTCS B OJHOM M3 JIBYX KBAaHTOBBIX COCTOSIHUH C 3Heprusimu E] u E2,
npuyem EJ<E2. He mpoBons TOUHBIX BBIYUCIEHHH, HayepTHTE TrpaduK NPUMEPHOrO XoJ1a
cpenHeu sHepruu [|E[ cucTeMsl B 3aBUCUMOCTH OT €€ TEPMOJUHAMUYECKON TeMIiepaTypsl 7.

9.4 N wyactun, cmabo B3aUMOJEHCTBYIOT Apyr ¢ ApyroMm. Kaxmas U3 4acTHI[ MOXKET
HAaXOJUTCA B OJHOM M3 JBYX KBAaHTOBBIX COCTOSIHMU C 3Heprusimu E] u E2, npuueM E]<E). He
IIPOBOJSI TOYHBIX BBIUMCJICHUM, ONPENENINUTE, YEMY PABHO 3HAYCHUE CpenHen sHeprum [[E[] B
npeaenax Majoi u 60NbIION TeMIlepaTypsl?

9.5 Cucrema coctout U3 N yacTtull, c1ab0o B3aMMOJICHCTBYIOMUX APYT ¢ aApyroM. Kaxmas
U3 YacTHUI] MOKET HAaXOJUTCS B OJHOM M3 JIBYX KBAHTOBBIX COCTOSIHUH C 3Heprusimu E] u E2,
npuyem EJ<E)?. B xakoil o0macTu 3HAYeHMH TeMIEpaTypbl TMPOUCXOAUT MEPEXoa OT
HU3KOTEMIIEPATYPHOIO 10 BBICOKOTEMIIEPATYPHOTO IPENEIbHOTO 3HAYEHHs CPEOHEN DHEPrUH
LE?

9.6 Cucrema coctout U3 N ydacTull, c1abo B3aMMOJICHCTBYIOMUX APYT ¢ ApyroM. Kaxnas
U3 YacTHUI] MOKET HAaXOJUTCS B OJHOM M3 JIBYX KBAHTOBBIX COCTOSIHUH C 3Heprusimu E] u E2,
npudeM E]<E2. Ilonydyute BeIpak€HUE CPEIHEUW dHEPruM cUcCTeMbl. IIpoBeauTe KaueCTBEHHBIM
aHaJIN3 pe3yJIbTaTa.

9.7 MHcnonb3ys CTaTUCTUYECKYI0 CYMMY, pPacCUMTAalTe CpeAHEe 3HAYEHHE HHEPIUH
KBaHTOBOT'O OCHUJUIATOPA B COCTOSIHUY TEIJIOBOTO PABHOBECHS IIPH TeMIieparype 7.

9.8 TlouemMy 0oOMEH HSHEprueil MexAy HM3Iy4eHHEM U BEIIECTBOM JIOJDKEH TOPMO3HTH
TEIIOBOE IBHKEHUE MOJIEKYJI?

9.9 Yro Takoe cnekTpaibHas IUVIOTHOCTh M3ilyueHus? Kakyro CeKTpajapHYyIO IUIOTHOCTH
npenckasbiBaeT Teopus Panes-/[xunca? B uem npudnHa 3T0oro?

9.10 B Buae miaHa U3J0KUTE OCHOBHBIE MJIEU TEOPUH PAaBHOBECHOTO M3JlydyeHus Panes-
Jxunca.



9.11 OObsicHUTE, TOUEMY KJIACCHUYECKOE PACCMOTPEHHUE TETJIOBOTO PAaBHOBECHSI U3TYUECHHUSI
Y BEIIEeCTBA MPUBOJUT K HECYpa3HOMY Pe3yJbTaTy - BCS DHEPIHsl JOJIKHA ObITh COCPEIOTOUCHA B
U3JIyYEHUH.

9.12 OObsicHUTE, TOYEMY CpPEIHSSI DHEPrus BBHICOKOYACTOTHOH MOJABI B COCTOSTHUU
TEIUIOBOT'O PABHOBECHS C BEILIECTBOM Iropas3zio MeHblle, yeM k5 T.

9.13 Tlouemy npu MOBBIICHUU TEMIIEPATYPbl PACKAJIEHHOTO TeJIa €r0 I[BET U3MEHAETCS OT
KpacHoro k roryoomy? [Touemy packaneHHbIE Tesia He OBIBAIOT (PHOJIETOBBIMU?

9.14 Kak, Ha Bam B3I, C TMOBBIIMICHUEM TEMIEpPaTypbl H3MEHSETCA YHUCIIO
3JIEKTPOMArHUTHBIX MOJI, Y4aCTBYIOIIUX B TEIJI00OMeHe?

9.15 Kak 3aBHCHUT OT TeMIIepaTypbl U3y4aTeIbHbIN BKJIaJ B TEMIIOEMKOCTh?

9.16 B packaleHHOM WWIMHAPE C IOPIIHEM, HAXOASIIEMCS IPU IOCTOSIHHOM TeMIle-
paType, HeT Hu4ero kpome usnyudenus. [lopmiens BaBuraiot, ymenoinas o0beM. Kak nsmensercs
IIpU 3TOM JAaBlieHHe u3nydeHus? Ha uto maer paboTa mpu yMEHBIIEHWH 00beMa MOJOCTH MPH
3TOM?

9.17 Crenku nonoctu oosemoM / 1 HarpeTsl 10 Temmepatypsl /000 K. Kakoro nBera
CBET, BBIXOJIAIINN U3 MOJOCTH YEPE3 OTBEPCTHE?

9.18 Crenku nomoctu o0beMoM [ 1 Harpetsl 10 Temneparypbl /000 K. Omnpenenure
SHEPrui0 (OTOHOB HYACTOTHI, COOTBETCTBYIOLIEH MAaKCUMyMY CIIEKTPajJbHOW IUIOTHOCTH, B
enununax k5 7T. Kak ©3MEHUTCS OTBET, €CIIU TEMIIEPATypy YIBOUTH?

9.19 OObscHute, moyemMy (OTOIJIEMEHT, BBICTABICHHBI Ha CBET MPOEKIIMOHHOMN
JIaMITbl HAKAJIMBAHUsI, 1a€T MEPEMEHHBIA CUTHAI ¢ yactoTou 100 ['y.



4. KoHTpPOJIbHO-U3MepHUTEIbHbIE MaTepUAJIbI 10 GopMaM TeKyllleii 1esiTeJIbHOCTH
(Homepa 3amanwnii n3 uctoynnka [2] crimcka OCHOBHOM JIMTEPATYPHI)

dopmbl padboThI

Monyab Pemenue Pemenne KonTpoabu IIpumepsl
3aja4 3aja4 AJs ble padoThI TeM pedeparoB
CaMOCTOSIT.
padoThI
1 1.1-1.5,2.2- 1.6-1.19, 1.17, 1.
2.7,3.1-3.5,43- (2.1,2.3-2.18,3.6-| 2.16,3.11,4.12, (CraHoBieHue
4.8,5.1-5.10 3.15,4.10-4.20, 5.12 MpecTaBIeHH 00
5.11-5.13 aToMax u
MOJIEKYJIax
2. Hcropus
(hopMHUpOBaHHS
MOHSITUM

“maeanbHBIM Ta3”,
“peanbHbI ra3”.

2 6.1-6.5,7.1- 6.6-6.15, 6.12, 7.8, 1.
7.5, 8.1-8.5,9.1- [7.6-7.10, 8.6-8.12, 8.9,9.8 Crny4aiinbie
9.5 9.6-9.11 MIPOIECCHI B
npupoae
2.
[Ipunoxenus
TEOpUHU
CIIy4alHBIX
Oy X TaHuit

3 10.1-10.5, 10.6-10.9, 10.7, 11.12, 1. MeTosl
11.1-11.5, 12.1- | 11.6-11.15, 12.6-| 12.9,13.8, 14.7 | wuccnenoBaHus
12.5,13.1-13.5, | 12.13, 13.6-13.9, SIBIICHUI
14.1-14.4 14.6-14.8 g dy3un u
camouddy3un
2. Metopsl
UCCIIETOBaHUS
OpOYHOBCKOTO
JIBUKECHHUSI
3.
AHnzorponus
(bU3UIECKUX
CBOMCTB TBEPBIX
TeJ

4 15.1-15.5 15.6,15.7 15.4-15.6 1.
CranoBieHue
MpEJICTaBICHUMN O
KBaHTOBOM TEOpUU
TEIUIOEMKOCTH B
W3IIyYeHUS




5. [IpaBu/1a TeXHMKH 0€30MACHOCTH
[Ipu moctaHoBke Bcex (U3MUECKUX OMBITOB CTYAEHTHI JOJDKHBI COOJIONATh IMpaBuia
TEXHUKU 0€30IacCHOCTH.
HeakkypaTHOCTh, HEBHUMATEIBbHOCTb, HEAOCTATOYHOE 3HAKOMCTBO C MPUOOpaMU BEOYyT K
HECYaCTHOMY CIIy4aro.
K m060ii paboTe MOKHO MPUCTYIATh TOJBKO B TOM CIIydae, €Clid Bce €€ ATarbl HOHSTHHI U
HE BBI3BIBAIOT HUKAaKMX COMHEHHWH. [Ipy BO3HMKHOBEHHMH KAKUX-THOO HESICHOCTEH CciemyeT
HEMEIJIEHHO 00paTUThCsl K pykoBoauTento. Ilepen BhIONIHEHWEM HE3HAKOMBIX OMNEpaluid, a
TaKXe repes padoToi ¢ HOBBIMH NMPHOOpAMH KaKIBIH CTYIEHT JOJDKEH MOJYyYUTh MOAPOOHBIIH
WHCTPYKTaX.
PABOTA C HATPEBATEJIBHBIMH ITPUEOPAMH
HarpeBarenbHble mpuOOphl HENb3sl CTaBUTh HAa KPBILIIKY CTOJIA, UX HY)XKHO CTaBUTh Ha
acOecTOBBIN KAPTOH UM OCHOBAHHE IITATHBA.
[Io coBpemeHHBIM TpeOOBaHUSIM TEXHUKH O€30MacHOCTU TMOJIb30BaHUE IUIMTKAMH C
OTKPBITON CIIUPAIBIO 3aIIPEILICHO.
PABOTA C PEAKTHBAMH
1. IIpu cocTtaBieHHMH pPacTBOPOB KHUCIOTHI 3allpeliaeTcsi HajauBaTh BOAY B

KHCIIOTY.
2. Ilpu pa3baBieHMH KOHIICHTPUPOBAHHOW KHUCIOTHI CIIEAYeT I0JIb30BaThC
TOJBKO CTEKJISIHHOM MOCYJ0H; TMpHU PACTBOPEHHM IIEJIOYEed — KEepaMHYECKOH,

CTEKJISIHHOU WJIM YyT'YHHOH IIOCYZOM.
3. PabGoty ¢ pacTBOpamMu MpOU3BOAUTH TOIHKO B KIOBETE.
4. Henb3s HU3KO HAKJIOHSATHCS HAJ COCYAaMH, B KOTOpPbIC HAIMBAETCS PAacTBOD,
T. K. KalUTM MOTYT IONAacTh Ha JIUIIO, B TJa3a.
5. Kareropuyecku 3ampeniaercsi BHIOpachiBaTh B PAKOBUHBI HECMEIITUBAIOIITUECS
C BOJIOM KUAKOCTU U TBEP/IbIE BEUIECTBA, a TAKKE CHIIbHBIE SJIbI.
PABOTA C PTYTBIO

Mertannuueckass pTyTh M COEIMHEHUS BechbMa TOKCHYHBL. (OcoOyl OMacHOCTb
MPEJICTABIISAIOT Mapbl METALUTUIECKONW PTYTH, TOCKOJIBLKY OHM OECIIBETHBI, HE HMEIOT 3araxa, u, B
TO e BpeMs, MOCTynasi B OpraHU3M B TEUEHHUE [JIMTEIHLHOTO MepHoja Jake B HUYTONKHBIX
KOHIIEHTPALUAX, IPUBOMAT K TSHKEICUITUM XPOHUIECKUM OTPABIICHUSIM.

B nactosiee BpeMs B 1abopaTtopusix, KpoMe CHelHanbHO 000pYAOBAaHHBIX, 3aIPEIIEHO
UCIOJIb30BaHNUE TPUOOPOB C OTKPBHITOM TMOBEPXHOCTHIO PTYTH. B moOBcenHeBHON paboTe
OCHOBHBIMHM MCTOYHMKAMHU ONACHOCTH SBIISIOTCS MEJIKHE MPHUOOPBI, B KOTOPHIX PTYTh XOPOLIO
W30JIMpOBaHa, HANpPUMEP PTYTHBIE MAHOMETpPHI ISl WM3MEPEHHUsT OCTATOYHOTO JaBIICHUS H
PTYTHBIE TEPMOMETPBHI, PU TOJIOMKE KOTOPBIX MPOJIUTAsI PTYTh MOKET OTPABUThH ITOMELICHHE.

B cnydae monaganus prytd Ha mebenb, HA TPUOOPHI WM HA IO, CIEAYET HEMEJIECHHO
COOOMMTL 00 ATOM PYKOBOAMTEIIO M OPraHU30BaTh CaMyl0 TIIATEIbHYIO YOOPKY BCEro
nometieHus. CleyeT yuuThIBaTh, YTO METAJUTMUECKAsE PTYTh OYCHb IMOJBIKHA, U METbUalIIme
ee IapUKu MOTYT pa30eratbcs Jaeko, Monaaas B 1iefu, TPEIIMHbI U IPoYHe TPYJHOJOCTYITHbIE
MecTa. [Ipexnae Bcero, cienyer THIATENBHO COOpaTh BCE BUAMMBIE KaIllld PTYTH, CMETas HX
BOJIOCSTHOM KHCTOUKOW B «(hYHTHUKHM» M3 TJIaJKOoW Oymaru, kKak B cOBOK. COOpaHHYIO PTYTh
MOMEMIAI0T B TOJCTOCcTeHHbIe Oanku ¢ Bomoii. HM B KOEM CIJIVUAE HEJIb35
BBIBPACBIBATH PTYTH B PAKOBUHBI JIM MYCOPHBIE BEJIPA.

PABOTA C OTHEOIIACHBIMH BEH[ECTBAMH

XOTs TOpeTh WM MOJAEPKUBATh TOPEHHUE MOKET OOJBIIMHCTBO BEIIECTB M MaTEpPHAJIOB,
HauOOJBIIYI0 OMACHOCTh B TIOYKAPHOM OTHOIIECHUH MPEACTABISIOT JIETKOBOCIIAMEHSIIOIIHECS
xuakoctu (JIBX) u roproune xxunkoctu (I7K).

JIBX u I'’K 3aHumaroT cpenu OTHEONACHBIX BEIIECTB 0CO00OE€ MECTO: OHHU IIHUPOKO
MCIIOJIb3YIOTCS BO MHOTHX Jab0opaTopusx; WX Hapbl JAa)ke MpU KOMHATHOM TeMIeparype JIErkKo
00pa3yloT ¢ BO3/lyXOM OTHEOIACHBIE U B3PBHIBOOIIACHBIE CMECH. MaKCUMaIbHYIO OCTOPOKHOCTb
cleyeT MpOSBIATH MpH paboTe ¢ AMATUIOBBIM 3dupoM. Ero mapel Tsokenee Bo3nyxa u
00JaaroT CBOMCTBOM "pacTekaTbes' 1Mo MOBEPXHOCTH JlabopaTopHOro croia. [loaromy Hanmmune
OTHSI, UCKPSIIIETO JIEKTPOOOOPYAOBaHNUS, PACKAIEHHBIX MIPEAMETOB U T. . J{axke Ha paccTOsHUU



3-5 MeTpoB OT MecTa paboThl ¢ 3UpOoM MOXKeT BbI3BaTh ero Bemblky. BOCIIPEILIAETCSA
PABOTATH C OI'HEOITACHBIMU BEHIECTBAMMU BBJIM31 BKJIFOUEHHBIX I'"OPEJIOK
NN 2JIEKTPUYECKUX TIPUBOPOB — nis BocCIIaMeHEHHS! BO3AYIIHO-Ta30BOM CMECH
JOCTaTOYHO MCKPBI, BO3HUKAIOMIEW MpU TMOJb30BAHUM DJIEKTPUUYECKUMU BBIKIIIOUATEISIMH,
LITETCENSAMH, U T. 1.

Ecnmu  ciywaliHO pa3osib€TCA  3HAUUTENIBHOE  KOJWYECTBO TOPIOUMX  SKUIAKOCTEH,
HE00X0IMMO HEMEJIEHHO 00ECTOYUTh KOMHATY OOIIUM PYOMIIbHUKOM, MTOTACUTh OTOHb BO BCEX
MCTOYHUKAX €ro, a MECTO MPOJIMBA 3achIlaTh IECKOM, KOTOPBII 3aTeM HaJ0 coOpaTh M BHIHECTH
B MecTo ciuBa otxoa0B JIBXK.

3a0roM YCHEIIHOM JWKBHAALUWU MECTHBIX BO3TOpPaHHUIl SBISETCS OINEPaTUBHOCTh U
IIpaBHWJIBHOE IIPUMEHEHUE CPEACTB OTHETYIICHNUS.

[pumenenne [TEHHBIX OTHETYILIUTEJIEN B 1a60paTOpHBIX YCIOBHSX HEH30EKHO
NPUBOAMUT K TMOpYe OOOPYAOBaHHS M MOMKET NMPUHECTH OoJibllle Bpela, YeM cama BCIIBIIIKA.
[ToaToMy TIeHHBIE OTHETYIIMTEIN PEKOMEHIYIOT MPUMEHSTh JHUIIb JI TYHIEHHUS KPYMHBIX
0YaroB IJIAMEHH, KOT/1a IPYTHe CpeacTBa Maso 3(h(eKTUBHEI.

Bomoit Henmb3s TymHMTh HE CMENIMBAIOIMHUECS C HEW JKUIKOCTH, HampuMep, OeH3WH,
neTpoeiHbIi a3¢up u ap.

He6onpimme ouaru mjiaMeHu WHOTIA JIETKO JMKBUIAUPOBATH, 3aChIIaB UX MECKOM, HAKPHIB
acOECTOBBIM OJEAJIOM WM MOKpOW TpsmnKod. BMmecTo mecka 4YacTo HCIONB3YIOT CyXHe
MOPOIIKOBbIE OrHeTymuTean. Haumbosee mNpennouTUTENbHBIM CpPEACTBOM OTHETYIICHHUS B
yenoBusix naboparopuii ssisercs YIJIEKMCIIOTHBIE OTHETYHIUTEJIN. Nmeromuiics B
HUX JIMOKCHJ YIJIepoJa He COAEpX HUT BOJAbl M HE MPHUYMUHAET Bpeaa 000pYIOBAHMIO.
VYTIeKUCTIOTHBIE OTHETYIIUTENN BeChMa YIOOHBI U 3(PQGEKTUBHBI IS TYIICHHUS MPAKTHYCCKH
JOOBIX BCIIBIIIEK U MOXKApOB Ha HEOONbIION mtomaau. MiMu Henb3s MoJIb30BaThCS IPU TOPEHUHU
OJIeKIbI Ha YeIoBeKe. B 3ToM ciyuae HezameHnMbI achecTosbie i BOMJIOYHBIE OJIESIJIA.

[Ipy BO3HUKHOBEHUU BCIIBIIIKM OYEHb BaXXHO JIMKBUJIMPOBATH €€ B camMoM Hauane. Eciu
3TOr0 HE YJAJlOCh CHAEIaTh B IEPBbIE HECKOJIBKO CEKYHJ M TOPEHHE YCWIMBAETCA, CIELYET
HEMEJIEHHO T03BaTh Ha MOMOIIb TOBapHILEH U BbI3BaTh MOXKAPHYIO KOMaHAy, HE MpeKparias
60pb0bl ¢ orHeM. OT yuyacTKa 3aropaHusi HEOOXOAWMO YAAIUTh BCE TOPIOYHE MaTepUalbI,
BBIKJTIOUUTH BEHTUJISILIUIO, Ta3, HarpeBaTeIbHbIE TPUOOPHL.

[Ipu BoOCIUTAMEHEHHMH DJEKTPUYECKUX MPHOOPOB MM TPOBOAOB CJIEIYyEeT B MEPBYIO
ouepellb OTKIIOYUTHh JJIEKTPUYECTBO OOIIMM pPYOMJIBHMKOM, 3aTeéM MOTYIIUTh OTrOHb
YTIEKUCIOTHBIM OTHETYIIUTEIEM UITH TIECKOM.

PABOTA CO CTEKJIOM

Creksio — XpymKui MaTepuand W BBIAEPKUBACT JIMIIb HE3HAYUTEIHHBIE MEXaHUYECKHE
Harpy3ku. [Ipumenenue Qusznueckol Cuiabl Tpu paboTe CO CTEKISHHBIM O0OpYAOBAaHHEM HE
JIOITYCKaETCsl.

CymiecTByeT MHOTO CHOCOOOB pa3beIUHEHHUS 3aKIMHHUBIIMXCS HITU(POB — OCTOPOKHOE
HarpeBaHue My(THl TUIaMEHEM CHHUPTOBKH, CMavyMBaHHE HUTH(a pacTBOPUTEIsIMU (Hampumep,
CIIUPTOM), JIETKOE MOCTYKUBAaHUE TI0 My(PTE JEPEBSIHHBIM MOJIOTOYKOM H T. II.

Boublnyio OCTOPOXKHOCTH CIEyeT MPOSBIATh IPU MOHTHPOBAHWUU MPHOOPOB U3 CTEKJIA.
Bce metamnnueckue Janku JOJKHBI UMETh MSATKYIO IMPOKIAIKY Ha CONPHUKACAIOUIUXCS CO
CTEKJIOM IIOBEPXHOCTSIX.

BHyTpeHHull guamMeTp pE3WHOBBIX UUIAHTOB, IMPEAHA3HAUYEHHBIX [UIS COEAMHEHMUS
OTAENBHBIX YacTeil mpubopa, JOIKEH OBITh JHIIbL HEHAMHOTO MEHBIIIE HaMeTpa COeTUHIEMbIX
CTeKJISIHHBIX TpyOok. [Ipu HanmeBanuu nutanra TpyOKy AepiaT KaKk MOKHO OMKe K KOHILY,
LVIAHT CJIETKAa MOBOpauyuBaroT. [[1si  yMEHbIIEHUS TPEHUS PEKOMEHJIYETCs CIIerKa CMa3aThb
HaJleBaeMblil KOHEI] TPYOKH IIMIIEPUHOM WJIH Ba3eIMHOBBIM MaCJIOM.

NCTIOJIB3OBATH TIOCYAY, HUMEIOUIYIO TPEIIWHBI, KATEIOPMYECKU
3AIIPEIIAETCHAL.

Ockonku pazouToil mocyabl yOUparT TOJIBKO C MOMOIIBIO MIETKH U COBKA, HO HA B KOEM
cllydae He pyKaMHu.

[Ipn BCkppITMM aMmyn U pa3pe3aHud CTEKISIHHOW TpyOKH HEeOONbIIoro auamerpa
HEOO0X0AUMO OOEpHYTh HX TIOJOTEHLIEM, CJEeTKa HAJMWINTh B HYXHOM MECTE€ TIPaHbIO



HAMWIBHHUKA WM CIIEIUATBHBIM pe3lioM (06e3 HaKMMa) U, YIUPAsACh B TPYOKY OONBIIUM MaIbIleM
C MPOTHUBOIIOJIOKHON HAJMUIY CTOPOHBI, PE3KO PACTIHYTh YacTU TPYOKM B pa3HblE CTOPOHBI,
clJierka CBOJSI MX IOJI YIiIoM. EciH JIerkoro yCuiIusl OKa)keTcsl HeJOCTaTOYHO, CIENYeT YIIyOuTh
Haanwi U noBTopuTh onucanHbeiil npueM. PA3JIAMBIBATH TPYBKHU, HE OBEPHYB MX
[TP1 5TOM IIOJIOTEHHEM, KATET'OPUYECKU 3AIIPEILIAETCA.

Pexomenayercs Takke NPUKOCHYThCA K HAAMNMIY PACKAJIEHHBIM I'BO3JIEM WM CTEKJISTHHON
MaJOYKON M cpa3y e CMOYMTH 3TO MeCTO Karuiei Bojel. Kpast paspe3aHHol TpyOKH ciemyer
HEMEJIJIEHHO OIJIaBUTh.

CrexistHHBIE TPHOOPHI U MOCYAY OOJIBIIMX Pa3MEPOB MOXKHO MEPEHOCHTH TOJIBKO JABYMS
pyKaMHu.

Crexio He BBIACPXKHBAET pPE3KUX IepenazoB Ttemmeparyp. Ilpomeccsl, TpeOyromue
HarpeBanus Bbimie 10001C, pekoMeHayeTcsl MPOBOAUTh B MOCY/IE€ U3 TEPMOCTOMKOTO CTEKJIA.
OcobenHo ciexyer oOeperarb OT HEPAaBHOMEPHOTO HArpeBaHHs TOJCTOCTEHHBIE CTEKJISIHHbIE
U3JIeJHsI- SKCUKATOPbI, KOJIObl ByH3eHa, MepHble IMIUHAPHI, MACCUBHBIE CTEKIISTHHBIE KPAHBI U T.
n. VX Henmp3s MBITh OYEHb ropsyeld BOJOH, MOMEIIATh B PA30rpEeTHIil CYHMIMIBHBIA IHIKaQ,
HaJIMBaTh B HHUX TOpsAYHMe >KUIKOCTH. B mpobupkax U3 TEepMOCTOMKOro cTekja Haubosee
ys3BUMBI MecTa criaeB. [Ipu pe3koM nepenazae reMneparyp OHU MOTYT 1aTh TPELIUHY.

PABOTA C 3JIEKTPHYECKHM TOKOM.

- He BKITI0YaTh MCTOYHUK DNIEKTPONMMUTAHUS 0€3 MPOBEPKU CXEMBI IIPEToaaBaTesieM
WU JTaOOPAHTOM.

- He nmpukacaTbcs K poBOAKAM, HAXOISIIMMCS 10 HAPSKEHUEM.

- [lepen BxitoyeHueMm mpubopa HaZO YOEIUTHCS, COOTBETCTBYET JIM HAIPSHKEHUE,
Ha KOTOPOE PacCUUTaH MpPUOOp, HANPSIKEHUIO CETH.

- Henb3s mosb3oBathes Ui BKIIIOUEHUS TPUOOpa TOJIBIMU KOHIIAMH ITPOBOIOB.

- He npukacarbcst OTHOBPEMEHHO K TOKOBEAYILIUM YacTsIM U MOKPOW CTEHKE WJIU
METaJUIMYE€CKON KOHCTPYKIIHMH.

- [Ipu perynupoBaHuM CHIIBI TOKa PEOCTATOM HEOOXOAWMO HAYMHATH THTAHUE
npubopa HpU MUHUMAIBHOM TOKE, YBEIMYMBAasi €ro IOCTENEHHO 10 TpeOyeMoit
BEJINYUHBI.

- [Ipu okoHyaHuM pabOTHI OTKIIOYUTH HCTOYHUK MUTAHMUSL.

IIepBasi noMoOLIb NPH MOPAKEHUH IJIEKTPHUYECKUM TOKOM.

B cinydae mopaxeHus 5IEKTPUUYECKHMM TOKOM, TMPEXJIE BCEro, HEOOXOAUMO CYXHMH
npeAMeTaMu, MajJkaMH WIM JPYTUMH HENPOBOASIIMMH JJIEKTPUUYECKUNA TOK MpeaMEeTaMHu
OTENUTh IOCTPAJaBIIEr0 OT TOKOHeCymed vactu. Kareropuuecku BOCHPEIIAETCS
JOTParuBaTbCsl TOJIOW PYKOM IO HAXOASUIEroCs IOJ HANpsHDKEHUEM 4elloBeka. JlelicTBoBaTh
HYHO OJTHOM PYKOH.

Ecnu nmoctpanaBmuii motepsul co3HaHHe, HEOOXOAMMO CPOYHO BbI3BaTh Bpaya, a J0 €ro
MpUXoJa Jenarb HCKYCCTBEHHOE JbixaHue. llocTpanmaBmiero ciegyer yiaoXKHTh Ha YUCTOM
BO3/yX€, PAacCTETHYTh OJEKIY, JaTh IOHIOXaTh HAIIATBIPHOTO CIUpPTa, OOpBI3raTh BOAOH,
pacTepeTh U COrpeTh TEIO.

3ag. Kadenpoii:
WNuxenep no Th:



3.2.3. AHAJIM3 PE3YJBTATOB OBYYEHUWS U TIEPEYEHb KOPPEKTHPYIOIINX
MEPOIPUATHM IO YYEBHOW TUCIUTIJINHE

DTOT pasjien 3anoiHsIeTcs 0 Mepe HE0OX0IMMOCTH, HO He pexe, yeM 1 pa3 B 3 — 4 rofa.

[Tocne oxkoHYaHMS U3YYEHUS 00YJaIOUUMHCS YUYeOHOM TUCIUIUIMHBI €KETOTHO
OCYILECTBIISIOTCS CIEIYIOIINE MEPOIIPUATHS:

- aHaJIN3 pe3ylbTaToB OOydeHHUs OO0YyYarolMXCs AMCUUIUIMHE Ha OCHOBE JAaHHBIX
IIPOMEXKYTOUHOTO U UTOTOBOT'O KOHTPOJIS;

- paccMOTpeHHe, IpH HEOOXOAMMOCTH, BO3MOYKHOCTEHl BHECEHMsI HW3MEHEHMH B
COOTBETCTBYIOIIME TOKYMEHTHI PII/], B TOM 4ucie ¢ ydeTOM MOXKEITaHUN 3aKa34UKOB;

- (opMHpOBaHHE MEPEeYHs PEKOMEHIAIMM M KOPPEKTUPYIOUIMX MEPONpUATHI 10
ONTUMH3AIMU TPEXCTOPOHHETO B3aUMOJCHCTBUS MEXIY O0Yy4aroIMMUCS, MPEnoJaBaTeIsiIMU 1
MOTPEOUTEISIMUA BBITYCKHHKOB TTPO(HIIS;

- PEKOMEHIALMU U MEPONPHUATHS M0 KOPPEKTUPOBAHHIO 00pa3oBaTENBHOIO MpoIlecca;
3aroJiHAeTCs crenuanbHas popma «JIucT BHECEHUS] U3MEHEHUI.
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3.3.1. Kapra surepaTrypHoOro odecne4eHusi 1 CIUATIIAHBI

(BKJIIOYAsI DJIEKTPOHHBbIE Pecypchl)

Monekyisipaas

dusuka

st o0yuaronuxcs 00pa3oBaTebHONH NPOrPaMMbl
Kpanuduxarms (cteneHn) «bakanaBpy
44.03.01 Ilegarorunueckoe oOpa3oBaHUe

10 04HOM (hopme 0OydeHuUs

Ne

Hanunuue

HanmeHoBaHue MNoTtpebHOCTb
n/n mecTo/ (Kon-Bo 3K3.)
Ob6nAzaTenbHan AMTepatypa
Mopgynb 1
1 |P. ®etHmaH, P. leinToH, M. CaHac, PeliHMaHOBCKME NeKLUKU No dusunKe. 3agaum n Bubn, kao., /2 5
ynpaxHeHua. M.: Mup, 1978. - 544 c.
2 |A.A. UBaHoB, MonekynsapHan ¢usmka, 1.4., KpacHosapck, PO KIMY, 1997 r., 228 c. Bubn. /1 50
3 |B.A. Opnos 3agauu no Kypcy mosekynsapHasa ¢usuka, KpacHosapck: PUO KINy, 2002. —| bBuba., Kad., /20 20
56c..
4 B.A. Opnos, C.A. CmupHoB JlabopaTopHbIA MNPaKTUKYM MO MoneKkynapHoi ¢usumke,| Bubn., Kaod., /20 20
KpacHosapck: PUO KMy, 2002. - 174 c.
5 |P. ®eitHmaH, P. fleiiToH, CaHac M. ®deliHmaHoBCKMe nekumn no éusuke. T. 4: KuHetuka,| buba., Kad., /10 15
TennoTa, 38yK. M.: Mup, 1967. — 264 c.
6 |NlabopaTopHble 3aHATUA No ¢usuke. / Nog pea. N.71. TonbanHa. M.: Hayka, 1983. Bubn., Kad., 15
Nabopatopwua /10
Mogaynb 2
1 |P. ®eitHmaH, P. leinToH, M. CaHac, PeliHMaHOBCKME NeKLUKU No dusunKe. 3agaum n Bubn, kao., /2 15
ynpaxHeHua. M.: Mup, 1978. - 544 c.
2 |A.A. UBaHOoB, MonekynapHasa ¢u13uKa, T.4., KpacHospck, PMO KINY, 1997 r., 228 c. Bubn. /1 50
3 |B.A. OpnoB 3agaun No Kypcy monekyaspHasa ¢usuka, KpacHospck: PUO KNy, 2002. —| buba., Kad., /20 20
56¢..
4 |B.A. Opnos, C.A. CmupHoB JlabopaTopHbIi MPaKTUKYM MO MONeKynapHoi ¢usmKke,| Buba., Kaod., /20 20
KpacHoapck: PUO KITly, 2002. - 174 c.
5 |P. ®eitHmaH, P. fleiToH, Canac M. deitHmaHoBCKue nekumn no ¢usuke. T. 4: KuHetuka,| bubn., Kag., /10 15
TennoTa, 38yK. M.: Mup, 1967. — 264 c.
6 |/labopaTopHble 3aHATUA No dusuke. / Nog pea. N1.J71. TonbguHa. M.: Hayka, 1983. Bubn., Kad., 15
Nabopatopwua /10
Mopaynb 3
1 |P. ®eltHmaH, P. leiToH, M. CaHac, PeliHMaHOBCKME NeKUuUmn no du3mKe. 3agaun n Bubn, kao., /2 15
ynpaxHeHua. M.: Mup, 1978. - 544 c.
2 |A.A. UBaHoB, MonekynapHasa ¢u3uKa, T.4., KpacHosapck, PMO KIMy, 1997 r., 228 c. Bubn. /1 50
3 |B.A. Opnos 3agauu no Kypcy mosiekynsapHasa ¢usuka, KpacHosapck: PUO KNy, 2002. —| bBuba., Kad., /20 20
56c..
4 B.A. Opnos, C.A. CmupHoB JlabopaTopHbIA MNPaKTUKYM MO MoONeKynapHoi ¢usmke,| Buba., Kad., /20 20
KpacHoapck: PUO KITlY, 2002. - 174 c.
5 |P. ®eitHmaH, P. JleiiToH, CaHac M. ®dellHmaHoBCKMe nekumn no éusuke. T. 4: KuHetuka,| buba., Kad., /10 15
TennoTa, 38yK. M.: Mup, 1967. — 264 c.
6 |/labopaTopHble 3aHATUA No dusuke. / Nog pea. N1.J71. TonbguHa. M.: Hayka, 1983. Bubn., Kad., 15

Nabopatopwua /10




WN.B. CaBenbes, Kypc oblielt ¢pusmnkm: MonekynapHas Gpu3MKa M TepmoAMHaMuKa. M.: Buén., /10 15

Hayka, ®usMat/lut, 1998

A.N. babuues, H.A. BabywkuHa, A.M. BbpaTKoBCKUi. U gp. PU3NYECKne BENUUUHDI. Bubn., Kad., /2 15

CnpasouHuK / Moga. pea. U.C. Fpuropbesa, E.3. Meiianxosa. M.: dHeproatomusaar, 1991. -

1232 c.

CuByxuH [.B. TepmoanHamuKa u monekynspHaa ¢pusmka. T. 2. M.: Hayka, 1990. — 592 c. Bubn., Kag., /10 15
Moaynb 4

P. ®eitHmaH, P. fleinToH, M. CaHac, PeliHMaHOBCKME NeKuUmn No du3mKe. 3agaun n Bubn, kao., /2 15

ynpaxHeHua. M.: Mup, 1978. - 544 c.

A.A. UBaHOoB, MonekynapHasa ¢u3mKa, T.4., KpacHosapck, PMO KIMy, 1997 r., 228 c. Bubn. /1 50

B.A. OpnoB 3agauM No Kypcy monekynapHas ¢usmKka, KpacHospck: PUO KMy, 2002. —| buba., Kad., /20 20

56¢..

P. ®eitHimaH, P. fleitToH, CaHac M. deliHmaHoBCKMe nekumn no éusuke. T. 4: KuHetuka,| buba., Kad., /10 15

TennoTa, 3s8yK. M.: Mup, 1967. — 264 c.

WN.B. CaBenbes, Kypc obuwei ¢msmkm: MonekynapHas ¢u3mMka M TepmoamHamMmKa. M.: Bubn., /10 15

Hayka, ®usMat/lut, 1998

A.N. babuues, H.A. BabywkuHa, A.M. BbpaTKoBcKuit. u gp. PUsnYecKne BeENUUUHDI. Bubn., Kao., /2 15

CnpasouHuK / Moa. pea. U.C. Mpuropbesa, E.3. Melianxosa. M.: dHeproatomusgar, 1991. -

1232 c.

CuByxuH [.B. TepmoanHamuKka n monerynapHasa ¢msmka. T. 2. M.: Hayka, 1990. — 592 c. Bbubn., Kad., /10 15

P. ®eitHmaH, P. NleitToH, M. CaHac, deliHmaHOBCKMeE nekumn no ¢usmke. 1. 8-9 M.: Mup, Bubn, kao., /2 15

1978. - 544 c.

CormacoBaHo:

' naBHBIN OUOIHOTEKAPD /) .+ doproa A.A.

(TOKHOCTD CTPYKTYPHOTO TIOApa3AesieHus)  (TOIUCH) (Pammmus 1.0)




3.3.2. Kapra maTepuajJbHO-TeXHUYECKOM 0a3bl TUCHMUILIMHBI

MonekyisapHas duszuka

Jist o0yqarommxcst 00pa3oBaTe/bHON MPOrPaMMbl

Ksanudukarmmus (creneHn) «OakanaBp»
44.03.01 Ilenarorunueckoe oOpa3oBaHHe
10 04HOM (hopme 0O0ydeHus

Ne HanmeHoBaHue Kon- dopma OTBeTCTBEH-
n/n BO NCNO/Ib30BaHMA Hbli
Na6opaTtopua MoNEKyNAPHOU U aTOMHO
$uU3nKKn
1 |HarnagHble nocobus n AeMOHCTPALMOHHbIE 1 |[emoHcTpaums Ha Nekumnsax n n1abopaTopHbIX 3aB. /labopar.
maTepuansl 3aHATUAX
2 |KomnbtoTepsl 4 |ObecneyeHne aBTOMaTUYECKON 06pPabOTKK 3aB. J/labopar.
M3MePEHN NpU NpoBeaeHMUN 1aboPaTOPHbLIX 3aHATUI
3 |labopaTopHoe CTEK/O - |B cocTtaBe nabopaTopHbIX YyCTaHOBOK 3aB. J/labopar.
4 |3neKTpomsmepuTenbHble NpnbopbI - |B cocTtaBe nabopaTopHbIX YCTaHOBOK 3aB. J/labopar.
(MynbTUMETpbI, amnepmeTpbl, BOJBTMETPbI)
5 |BnoKM nuTaHuA 6 |B coctaBe nabopaTopHbIX YCTAaHOBOK 3aB. /labopar.
6 |Tepmonapbl U TEPMOMETPbLI CONPOTUBIEHMUA - |B cocTaBe 1abopaTOPHbIX YCTaHOBOK 3as. labopar.
7 |Habop xuMmmnyeckmx peakTnsos - |PacxoaHblit maTepuan ana nabopaTopHbIx paboT 3as. labopar.
8 |lTatmBebl U Kpenex - |B cocTaBe nabopaTopHbIX YCTAHOBOK 3aB. /labopar.
9 |MHCTpYMEHT - |OnA MOHTaXKa yCTaHOBOK 3aB. /labopar.
10 |KomnieKT cnpaBo4YHOM AnTepaTypbl - 3aB. /labopar.
11 |Ocumnnorpacdsl 2 |B coctaBe nabopaTopHbIX YyCTaHOBOK 3aB. /labopar.
12 [Hacocbl 5 |B coctaBe nabopaTopHbIX YyCTaHOBOK 3aB. /labopar.
13 [1asepsl 1 |BcocTtaBe n1abopaTopHbIX YCTaHOBOK 3aB. /labopar.
14 |PeocTaTbl - |B coctaBe nabopaTopHbIX YCTaHOBOK 3aB. J/labopar.
15 |PeoxopaHblit mocT 1 |[B cocTtaBe 1abopaToOpHbIX YCTAHOBOK 3aB. J/labopar.
16 [U3meputens L-C 1 |[BcocTtaBe 1abopaToOpHbIX YCTAHOBOK 3aB. J/labopar.
17 |Undposan nsmeputenbHan nabopatopus “L- 1 3aB. J/labopar.
micro”
18 |LlndpoBan nsmeputanbHaa nabopatopus 1 3aB. J/labopar.

“Apxmumepn”

Aynuropus

O06opynoBanwue

(HarmsgHBIe TOCOOMS, MaKeThl, MOJIENH, JabopaTopHOe 000pYI0BaHHE,
KOMIIBIOTEPHI, UHTEPAKTUBHBIC JOCKH, TPOSKTOPBI, TPOTPAMMHOE

obecrieueHue)

(BbINONHEHMA KypCOBbIX PaboT), FPYNMNOBbIX U UHAMBUAYANbHBIX KOHCYIbTALMIA, TEKYLLETO KOHTPOA YCNEeBaemMoCTH

Aana nposeneHUA 3aHATUI NEeKUMOHHOro tnuna, 3aHATUN CEMUNHAPCKOro Tina, Kypcosoro npoeKTnpoBaHnA

N NPpOMeXXYTOMY HOW aTTecTa umnn

Yn. NepeHcoHa 7.
NabopaTtopuma MOSIEKYNSPHON U
aToMHon ¢pu3nku (2-11)

obopynoBaHuA

384,

KomnbloTep, npoeKkTop,
MomelieHne ans NOAroTOBKM M 06CyKMBaHMA NabopaToOpHOro 1
[EMOHCTPaLMOHHOro 06opyaoBaHuA. KOMNIEKTbl LeMOHCTPALLMOHHOTO

Microsoft® Windows® 7 Professional /inuensuns Dreamspark (MSDN AA);
Kaspersky Endpoint Security — /luy, ceptudurar Ne2304- 180417-031116- 577-

Adobe Acrobat Reader — (CBo6ogHas nnueHsusa);
Google Chrome — (CBob6oaHas nnueH3sunsa);
LibreOffice — (CBob6oaHas anueHsuns GPL);

VLC — (CBoboaHanA nuueH3ns).




Aana nposegeHnA na6opaTopr|x 3aHATUN, rpynnosbiX U UHOUBUAYANbHbIX KOHCVI'IbTaLI,MVI, TEKYLWEro KOHTponA
ycnesaemoctn 1 HpOME)KyTOHHOVI aTrectayunm

Yn. NepeHcoHa 7.
NabopaTtopuma MOSIEKYNSPHON U
aTomHon ¢pu3snku (4-03)

KomnneKTbl N1abopaTopHbIX YCTaHOBOK

HarnagHoble nocobusa n AEeMOHCTPaUMNOHHbIE MaTepUnanbl

KomnbtoTepbl

Microsoft® Windows® 7 Professional /inuensuns Dreamspark (MSDN AA);
Kaspersky Endpoint Security — /iny, ceptudurar Ne2304- 180417-031116- 577-
384;

7-Zip - (CBobogHan nuueHsma GPL);

Adobe Acrobat Reader — (CBob6ogHas nnueHsusa);

Google Chrome — (CBob6ogHas nnueH3susa);

LibreOffice — (CBoboaHas anueHsuns GPL);

XnView — (CBoboaHas nnueH3na);

VLC — (CBoboaHanA nuueHsuns).

NabopaTtopHoe CTeKo

dneKTpomnsamepuTebHble NPUBOPLI (MYyAbTUMETPbI, AMNEPMETPbI, BONLTMETPbI)

Bnokun nutaHua

Tepmonapbl M TEPMOMETPbI CONPOTUBAEHUA

Habop xMmuyecknx peaktmeoB

LLITaTuBbl M Kpenex

MHCTpymeHT

KomnaeKT cnpaBo4YHOI uTepaTypbl

Ocumnnorpadsl

Hacocebl

J1azepobl

PeocraTthbl

PeoxopaHbIt mocT

N3meputens L-C

LUndposasa nsmeputenvHaa nabopartopms “L-micro”

Lndposasa nsmeputanbHasa nabopatopua “Apxumen”




JlucT BHeceHUsI M3MeHEHUI B pad0o4y0 NPOrpaMmy JMCUMILINHBI

JlomonHeHus: U u3MeHeHus B paboueit mporpamme Ha 2018/2019 yueOHsbIit ron

B PII/] BHOCATCSA caeayroniue U3MEHEHHUS:

1. Coucox nutepaTypbl OOHOBJIEH yYE€OHBIMH W y4eOHO-METOJAMYECKUMHU
U3JIAaHUSIMU, DJIEKTPOHHBIMU ~ 0Opa3oBaTeNbHbIMU  pecypcamu. OOHOBJIEH
NEepeYeHb  COBPEMEHHBIX  MpPOPEecCHOHANBbHBIX  0a3  JaHHBIX U
MH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

2. OOHOBIIEH NepeyYeHb JIUIEH3NOHHOTO MPOrPAMMHOI0 00eCTICUEHHUSI

3. B ¢oHI OIEHOYHBIX CpPEACTB BHECEHBI H3MEHEHUS B COOTBETCTBUU
npukazoM «O0 yreepxaeHun [lonoxxenus o GoHAEe OLIEHOYHBIX CPEICTB IS
TEKyIIEro  KOHTPOJISI  YCHEBAEMOCTH, IIPOMEXYTOUHOMW UM  HUTOTOBOM

(rocynapcTBeHHOM UTOTOBOM) artectanuu» oT 28.04.2018 Ne297 (1)

PaGowass mporpamma mepecMOTpeHa W OJ00peHa Ha 3acemaHuu Kadeapsl

¢dbuszuku u meroauku ooydeHus: pusuke 20.05.2018 r. mpotokos Ne 7.

BHecenHbIe N3MEHEHUS YTBEPKIALO:

3aenyrommii kadenpoir DuMOD B.U. Tecnenko

Onobpeno HMC UMD
ITporokon Ne 7 ot 20.05.2018 1.
ITIpencenarens HMC UM®U C.B. boptHOBCKUi



JIucT BHEeCceHHUs U3MEeHEeHUu

JlononHeHus U u3MeHeHus padoueit nporpammsel Ha 2018/2019 yuebHbIl TOA

B pabouyto mporpammy BHOCSITCS CJICTYIOIITUE N3MCHCHHUS:
1. Ha tutyneHom scte PII] u ®OC u3MeHeHO Ha3BaHUE BEIOMCTBEHHOM
IPUHAISKHOCTH «MUHHUCTEPCTBO HAYKH W BBICIIEr0 OOpa3oBaHUsA» Ha

OCHOBAaHWH MpPHKA3a «O0 BHeCEHUH n3MeHeHul B cBeneHus o KI'TIY um. B.II.

ActadneBay or 15.07.2018 Ne 457 ().



JIucT BHEeCceHHUs U3MEeHEeHUu

JlomonmHeHUsT W M3MEHEHHsS B pabodeil mporpaMme AWCIUIUIMHBI Ha
2019/2020 y4eOHbIi rof
B pabouyto mporpammy IUCHUATLTAHBI BHOCSITCS CJIECTYIONTNE N3MCHECHHUS:
1. Cniucok nuTeparypbl OOHOBJICH Y4YEOHBIMH M Y4COHO-METOIUYCCKHUMHU
W3JIaHUSMH, 3JICKTPOHHBIMH 00pa3oBaTelIbHBIMU pecypcamMu. OOHOBIICH
MEepPeYeHh  COBPEMEHHBIX  MPOPECCHOHANBHBIX  0a3  JaHHBIX W
UH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM.
2. OOHOBIIEH TTEPEUYCHb JUIIEH3HOHHOTO MPOTPAMMHOT0 00€CTICUCHNS.
PabGouast mporpamMmma mepecMOTpeHa W OJ0OpeHa Ha 3acenaHud Kadeapbl

¢buszuku u meroauku ooydaeHus: pusuke 11.04.2019 r. mporokos Ne 8.

BHeceHHbIe N3MEHEHMS YTBEPKAALO:

3aenyrommii kadenpoit GuMOD B.U. Tecnenko

Ono6peno HMC UMOU
ITporokos Ne 8 ot 16.05.2019 r.
ITpencegarens HMC UM®U C.B. boptHOBCKUi



