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IHOACHUTEJIBHAA 3AIINCKA

1. MecTo AMCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOU MPOTPaMMBI.

Hacrosimass pabouass mporpamMma JUCHUIUIMHBI (Jajiee mporpamMma) paspaboTaHa B
COOTBETCTBUH C (elepaTbHBIM TOCYIaPCTBEHHBIM 00pa30BATEIbHBIM CTAHIAPTOM BBICIIETO
obopazoBaruns ( PI'OC BO) mo wnampaienuto mnoarotoBku 44.03.01 Ilemarormyeckoe
oOpa3oBaHue (ypoBeHb OakamaBpuaTa), YTBEPKICHHBIM MpHKa3oM MUHHCTEpPCTBA
oOpazoBanmsi u Hayku Poccuiickoit PDepepammu ot 09 despans 2016 1. Ne 91
(3apeructpupoBan B Munwocte Poccun 02 wmapra 2016 r. Ne 41305), ¢ yderom
npodeccuonanbHbIX cTanmapToB 01.001 Tlemaror (memarormueckasi AesTEIBHOCTh B chepe
JOIIKOJIBHOTO, HAa4YaJbHOrO OOIEro, OCHOBHOTO OOINEro, cpeaHero odmiero oOpa3oBaHUs)
(BocTiTaTENh, YUUTENb ), YTBEPXKIACHHOTO Tpukazom Mwuntpyna Poccum ot 18.10.2013 Ne
544n (c m3M. ot 25.12.2014) (3apeructpupoBan B Muntocte Poccun 06 nexadbps 2013 1. Ne
30550), 01.003 ITegaror TOMOJHUTEILHOTO OOpPa30BaHMs JIETEH M B3POCIBIX, YTBEPIKICHHOTO
npukazoM Muntpyna Poccun ot 08.09.2015 Ne 6131 (3apeructpupoBan B Muntocre Poccun
24 centsi6pss 2015 1. Ne 38994), cornmacHo y4eOHOro TUIaHa TMOATOTOBKH OakajdaBpOB IO
Hanpasienuio 44.03.01 «[legaroruueckoe oOpa3oBaHUE».

Huctunmuua  K1.B.O/.20 Monexyaapuas  ¢uzuka  sSBIAETCI  00sS3aTEIbHON
JTUCITUTITMHON BapHaTHUBHAS YacTH Y4eOHOTO TUIaHa U U3ydaeTcs B 6,7 ceMecTpax.

2. TpynoeMKoCTh JUCIUIUIMHBI BKIIOYaeT B ce0s oOmmit 0o0beM BpeMeHH,
OTBEACHHBIM HAa M3YYCHHE AUCIUIUIMHBI U cocTaBiseT 7 3.e. (252 yaca). KonudecTBo 4acos,
OTBEJICHHBIX HA KOHTAaKTHYIO paboTy (pa3nuuHble (QOpPMBI ayIAUTOPHOM paboOTH) C
npernoaBaTesieM cocTaBiseT 116 JacoB, Ha caMOCTOSATEIBHYIO PabOTy CTYJE€HTa OTBOIUTCS
136 yacos.

3. llenu ocBoE€HUS AUCIUILIAHBI

Henp qucuurInHbl — GOPMUPOBAHUE y 00YUAIOMINXCS MTPEICTABICHUI O COBPEMEHHOM
($hU3UYECKON KapTHHE MHpA, KaK YacTH €CTECTBEHHOHAYYHOW KApTHHBI MHUpPA, U YMEHHH HX
UCIIOJIb30BaTh B 00pa30BaTeNbHOM 1eATEeIbHOCTH.

4. Tlnanupyembie pe3yabTaThl 00yUeHHUS.

N3ydyeHne TUCIIMILIMHBI HAMTPABJICHO HAa (POPMHUPOBAHHE CICAYIONINX KOMIETCHIIHIA:

OK-3 — ciocoOHOCTH UCTIONB30BaTh €CTECTBEHHOHAYYHbIE U MaTeMaTHUYECKHe 3HAHUS
JUIE  OpPUEHTHPOBAHUS B COBpPEMEHHOM HH(popManoHHOM mpocTtpaHcTee; OIIK-3 —

TOTOBHOCTD K IICHUXOJIOT0-MIEAarornd4ecKoMyY COIIPOBOXKACHUIO Y4eOHO-
BocnuTarensHoro npouecca; OIIK-5 — BnageTs ocHOBaMuU MpodeccuoHanbHON

STUKHU U PEYEBOU KYJIbTYpBI;

[IK-2 — crmocoOHOCTh UCIONB30BaTh COBPEMEHHBIE METOBI U TEXHOJIOTUU O0yUYeHUS U
JMarHOCTHUKH;

[IK-4 — cnocoOHOCTh HCIIOJIB30BaTh BO3MOXKHOCTH O0pa30BaTEIbHOW CPEAbl IS
JNOCTUXKEHHS] JIMYHOCTHBIX, METANpeAMETHBIX M TPEAMETHBIX pe3yJlbTaToB OOyuYeHUs u
o0ecrieyeHns KauyecTBa Y4eOHO-BOCIUTATEIBHOIO MpOIecca CPEACTBAMHU IPETIOIaBAEMbIX
Y4eOHBIX TIPEIMETOB;

I[IK-7 — cnocoOHOCT OPTraHM30BBIBATH  COTPYAHHYECTBO  OOydJarommxcs
MOAJEPKUBATh WX AKTUBHOCTh, HWHHUIIMATUBHOCTH W CaMOCTOSITEIbHOCTh, pPa3BUBATH
TBOPUYECKUE CIIOCOOHOCTH;

I[IK-11 — TroTOBHOCTh HCIHOJB30BAaTh CHUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U

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

Tabmuua 1. «[lnanupyemslie pe3yabTaTbl 00y4eHUs»

3a1a4u OCBOCHUSA
JTUCIHHUIIINHBI

ILnanupyemMble pe3yibTaThl
00y4eHMsI 10 TUCHUILIHHE
(ZeckpuNTOPHI)

Kon pe3yabraTa 00yueHus
(koMmeTeHIHSsI)

1. 3HaKOMCTBO C

SHATE:

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




pacrpocTpaHEeHHBIMH
(bU3UIeCKUMHA
TEOPHUSIMH U SIBJICHUSMHU
B 00JyacTu
MOJIEKYJISIPHOM (DU3UKH

PaszButne
IMO03HABaTEILHOMN
noTpeOHOCTH Yy
CTYJICHTOB

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

®opMupoBaHue
YMEHHS peniarhb
busnueckue 3a1aun
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:

- POEKTUPOBATh (PU3NUCCKUNA
HKCIICPUMEHT,

- 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
nepepabaThIBaTh
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 TOP AUCLUILIIMHE — 3a4€T, IK3aMEH.




OueHouHbIE CpPEICTBA 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 IPH 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, OCBAILEHHBIX TPOOIeMaM TePMOINHAMUKH.



3.1.1. TexHooru4eckass KapTa 00y4eHHus1 AUCLHMILIMHE

MonekyngapHas duszuka

(HaMMEHOBaHUE JUCIMIUINHEI)
Jnst o0yuaromuxcs o0pa3oBaTe/ibHONH MPOrPaMMbI
YpoBeHb OakanaBpuata, 44.03.01 [legarornyeckoe obpazoBaHue

(yka3aTb ypOBeHb, IH(P ¥ HANMECHOBAHHE HAIPABICHHS HOATOTOBK, )

ouHas hopma
(yxa3aTb npoduiis/ HazBaHHE MPOrPaMMBI U (GpopMy 0OydeHus)

(oOrmast TPYI0€MKOCTh AUCITUTUTHHBI 4 3.€.)

Moaynn. HammeHoBaHue Bcero yacos AyOuUTOpPHbIX YacoB BHeayau- Pe3ynbTatbl 06y4YeHUA 1 BOCNUTAHUA dopmbl 1

pasnenos n tem TOPHbIX meToabl

Yyacos KOHTpONA

Nekuun |[labopaTopH 3HaHUA, YMEHUA, HaBbIKU KOMMeTeHLUn
bIX
Moayan 1 56 14 26 36 CuctemHbilt nogxoa k - |OK-3, OINIK-3, OIIK-5, BamuTa
«MoneKynapHoO-KMHeTUYecKas aHanusy nutepatypbl.  [IK-2, TIK-4, T[IK-7, prabopatopHbix
Teopua N 3neMeHTbl Tepmoam- HaBbIKM noucKa TMK-11 paboT.
HaMUKN»

nHdopmaLumM B ceTU
WHTEPHET M KaTaaormsaums. SamuTa
YMmeHue pelaTb y4ebHble CaMOCTOATEIILHO
KayecTBeHHble 3a4a4n [PEIICHHBIX 3a1a4.
MKT. OsnageHue
HaBblKamu paboTbl ¢
N3MepUTE/IbHbLIM

obopyanoBaHuem.
YuebHbiii anement 1.1 28 6 14 12 YmeHue pewatb yuyebHblie |OK-3, OIIK-3, OIIK-5, BamuTra
«Monekynbl. Tennosoe KayecTBeHHble 3aa4m [1K-2, TIK-4, TIK-7, prabopaTopHbix
pasHoBecue» MKT. OBnageHve [IK-11 pabor.
HaBblKamu paboTbl C
M3MepUTE/IbHbIM Samura
060py0BAHMEM. CaMOCTOATEITHHO
OBnageHve metTogamu PCLICHHBIX
3ajad.

OL,EHKM J,OCTOBEPHOCTU
no/sly4aemMbIX pe3ybTaToB

YuebHbiii anemeHT 1.2 28 8 12 14 YmeHue pewatb yyebHblie |OK-3, OIIK-3, OIIK-5, BamuTra
«WaeanbHbiit ras. Mepsoe




HayaNo TEPMOANHAMMUKN Y

KauyeCTBEHHbIE 33434
MKT. OBnageHune
HaBblKamu paboThbl ¢

I1K-2, I1IK-4, IIK-7,
IK-11

mabopaTopHBIX
paboT.

N3MepUTENbHbIM 3arura
obopyaosaHuem. CaMOCTOATENHEHO
OBnafeHne MeToaamm [PCIICHHBIX
OLLEHKM [10CTOBEPHOCTH sajad.
NoJly4yaembIx pesynbTaToB
Moaynb 2 32 12 4 36 Ymenue pewartb yuebHoie (OK-3, OIIK-3, OIIK-5, Bamura
«BepoATHOCTHbIA kauectseHHble 3agaun  [[IK-2, TIK-4, TIK-7, [rabopaTopHbix
noaxopn, B OonnUCcaHumn MKT. OsnageHue MK-11 pa60T,
pmakpocncrem» HaBblKamu paboTbI ¢
U3MepUTENbHbIM aiuTa
060py0BaHNEM. CaMOCTOSATEILHO
OsnageHve meTogamm PCIICHHBIX
OLLeHKM [LOCTOBEPHOCTH panat.
MoJly4aemblIx pesyibTaToB
YuebHbili  anemeHt 2.1 18 6 4 18 YmeHue pewatb yuebHblie |OK-3, OIIK-3, OIIK-5, BamuTra
«BTopoe Hayano KayecTBeHHble 3a4a4u [1K-2, TIK-4, TIK-7, prabopaTopHbix
repmMmoanHaMUKN» MKT. OBJ'Ia,CI,eHVIe [K-11 pa60T‘
HaBblKamu paboTbl C
U3MEpPUTE/IbHbIM 3aiuTa
060pyA0BaHHEM. CaMOCTOSATEIBHO
OBnaseHve meTogamm PCLICHHEIX a7t
OLLeHKM [LOCTOBEPHOCTH
NoJly4yaembIx pesynbTaToB
YuebHbili  anemeHT 2.2 14 6 18 YmeHue pewatb yuebHbie |OK-3, OIIK-3, OIIK-5, BamuTra
«BepoATHble M HeBepOATHbIE KayecTBeHHble 3a4a4m [1K-2, TIK-4, TIK-7, prabopaTopHbix
COCTOAHNA» MKT. OnageHue K-11 pabor.
HaBblKkamm paboTbl ¢
M3MepUTE/bHbIM aiuTa
060pya0BaHMEM. CaMOCTOSATEIBHO
OsnaseHve meTogamm PCLICHHBIX 3211
OLLEHKM [10CTOBEPHOCTH
NoJly4yaembIx pesynbTaTos
Mogaynb 3. 78 18 36 36 Ymenue pewartb yuebrbie (OK-3, OITK-3, OITK-5, 3amura
KayectBeHHble 3agaun  [[IK-2, TIK-4, TIK-7, mabopaToOpHBIX




«ArperaTHble

COCTOAHNAY

MKT. OBnageHue
HaBblkamu paboTbl ¢
n3mepuTeNbHbIM
obopynoBaHuem.
OBnageHue metoaamm
OLLEHKM AOCTOBEPHOCTHU
noJsiy4aembix pe3ynbTaToB

[TK-11

pador.

Samura
CaMOCTOSTEILHO
[PCIICHHBIX 3a1a4.

YyebHbil  anemeHT 3.1 26 12 18 YmeHue pewatsb yyebHble |OK-3, OIIK-3, OIIK-5, BamuTa
<Fasbi» kauectBeHHble 3agaun | [1K-2, TTK-4, T1K-7, prabopatopHbix
MKT. OnaseHue K-11 pabor.
HaBblKamu paboTbl ¢
M3MepUTENbHbIM aiuTa
060py0BaHNEM. CaMOCTOSATEIBHO
OsnaseHve meTogamm PCUICHHBIX 3214
OLLeHKM [LOCTOBEPHOCTH
MoJly4aembIx pesybTaToB
YuebHbili  anemeHT 3.2 24 10 9 YmeHue pewatb yuyebHblie |OK-3, OIIK-3, OIIK-5, BamuTra
KUAKOCTU» KayecTBeHHble 3agaum | TIK-2, TTK-4, T1K-7, praGopaTopHbix
MKT. OsnageHue TIK-11 pabor.
HaBblKkamu paboTbl C
N3MEpPUTE/IbHbIM 3aiuTa
060pyA0BaHHEM. CaMOCTOSATEIBHO
OsnafeHve meTogamm PCLICHHEIX 3a/1at.
OLLeHKM [LOCTOBEPHOCTH
MoJly4aembIx pesybTaToB
YuebHbili  anemeHT 3.3 28 14 9 YmeHue pewatb yuebHblie (OK-3, OITK-3, OIIK-5, Bamura
«TBepable Tena» KayecTBeHHble 3agaun  [[IK-2, T1K-4, TIK-7, [1abopatopHbix
MKT. OBnageHue TMTK-11 pator.
HaBblKamu paboTbl ¢
N3MEPUTE/IbHbIM Bautura
060pya0BaHMEM. CaMOCTOSATEIBHO
OsnaseHve meTogamm PCLICHHBIX 32711
OLLEHKM [10CTOBEPHOCTH
NoJly4yaembIx pesynbTaTos
Mopayns 4. 14 28 Ymehue pewartb yuebHblie |OK-3, OIIK-3, OIIK-5, 3amura
«3neMeHTbl  CTaTUCTUA KayecTBeHHble 3a4a4u IIK-2, TIK-4, TIK-7, abopaTOpHBIX
HecKoro onucaHmAa cuctem» MKT. OsnageHue pa60T.




HaBblkamu paboTbl ¢
n3mepuTeNbHbIM
obopyaosaHuem.

OBnageHue metoaamm
OLLEHKM AOCTOBEPHOCTHU
Nno/siy4aembix pe3ynbTaToB

IIK-11

Barmura
CaMOCTOSATEILHO
[PEIICHHBIX 3a/1a4.

YyebHbiii snemenT 4.1 14 6 28 YmeHue pewatsb yuebHoie |OK-3, OIIK-3, OIIK-5, Bauer.
«MeTtoabl CTaTUCTUYECKOM KayecTBeHHble 33434 HK-Z, ]‘[K-4’ HK-7, DK3aMeH.
MeXaHUKM B MOJIEKYNIAPHO- MKT. OsnageHue IK-11
KMHETUYECKOoN Teopum» HaBbIKaMM paboTbI C

n3mepuTenbHbIM
obopyaosaHuem.
OBnageHue metoaamm
OLEHKKN AOCTOBEPHOCTU
noJsly4aemblix pe3ybTaToB
WUrtoro 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
CopepxaHnuie 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 U 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 I1ap.

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 (KamWJUIIPHBIC SBICHUS, TOBEPXHOCTHOE
HaTsDKEHUE),

Yueonwiit snemenm 3.3 «TBepapie Tena»

CopepxaHnuie yaeOHOTO JI€MEHTa:
KPUCTAIIINYECKAast CTPYKTYpa,



TEIUIOBBIE CBOMCTBA KPUCTAIIOB (KJIACCHUECKOE M KBAHTOBOE OMHCAHUE),
(ha30BBIN MTEPEX0/1 «KHUIKOCTh-TBEPOC TEIIO»,
MCXAaHNYECCKHUC CBOI>'ICTB3. TBepI[bIX TCJI
nedopmarus, 3aKoH ['yka, TUCIIOKaIum),

(ynpyras u  IulacTudeckas

CBOICTBA MOJIUMEPOB.

Moayab 4. «9nE€MEHTbl CTaTUCTHUYECKOTO OMKCAHUS CUCTEM)
Yueonwuii snemenm 4.1 «MeTonibl CTATUCTUYECKOW MEXAHUKH B MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUU»
Copneprxanue yueOHOT0 JIeMEHTa:

KBAHTOBBIE COCTOSIHUS CIIMHOBBIE CUCTEM,

B3aMMO/ICHCTBYIOIINE KBAHTOBBIE CUCTEMBI,

pacrpenienieHne TeII0BO YHepruy, ynbTpaduoneroBas karactpoda,
TEOpHs paBHOBECHOI'O U3ydeHus Ilnanka.

Tembl JeKn it

Ne Monynb, ya4eOHBINH 2JIEMEHT TeMbl nekuin
1 Monayas 1.
«MonekynaspHO-KMHETHYECKask TEOpUsl U
AJIEMEHTHI TEPMOIUHAMUKI»
VYuebnblii a1emenT 1.1 Jexuusa 1. «MoneKkynspHO-KHHETHYECKast
«Momnekynsl. TemioBoe paBHOBECHEY»  TEOPHU»
Jlexuuss 2. “PacnpeneneHusi MoJEKyd MO
CKOpOCTSIM”
Jlexuus 3. «TemnnoBoe paBHOBECUS»
Jlekusa 4. «YpaBHEHHE COCTOSIHUS
. UJICAIBLHOTO ra3a
VYueOHsIii 21emenT 1.2 .
N Jlekuus 5. «3aKOH COXpaHEHUs SHEPrUU B
«Mneanpubiii ra3. [lepBoe Hayano
TEIJIOBBIX ITpoIIeccax»
TEPMOJUHAMUKI
Jleknus 6. «l[IpumeHeHHe mNepBOro Havayia
TEPMOJAMHAMUKI
2 Mopayan 2
«BepoATHOCTHBIN MOAXO/ B ONTMCAHUU
MaKpOCHUCTEM)
Jlekuus 7. «Bropoe Hauamo TepMOJUHAMUKH.
. DHTPOIHS»
YueOHbIi eMeHT 2.1 p
Jlekuus 8.  «DHTpommMs  Kak  Mepa
«BTtopoe Havano TepMOIMHAMUKI
Oecriopsiikay
Jlexms 9. «Buasr Gecriopsiaka
VY4eOHblil 271eMeHT 2.2 Jlexuus 10. «BeposTHOCTBY
«BeposiTHbie U HEBeposiTHBIE cocTosi- | Jlekmus 11. «Pacnpenenenue bonbimanay
HUSI Jlekuus 12. “YacTtHble BOIIPOCHI
BEPOSATHOCTHBIX pacCHpeIeTICHUN .
3 Moayas 3.

((AFpCFaTHBIe COCTOSHU D)

VYyeOusblii asiemeHT 3.1
«["a3e»

Jlexmms 13. «PeanbHble ra3ni»

Jleknus 14. “M3orepmbl Ban-gep-Baanbca.
JuarpaMMbl COCTOSIHUS

Jlexus 15. «Da3oBbie epexoabl »




Yy4eOusblii diieMeHT 3.2
«Kugxoctu»

Jlekusa 16. «CBolicTBa
[ToBepxHOCTHOE HATSKEHUE)
Jlekmug 17. “Ocmoc”

JKAIKOCTEMN.

Y4eOHslii piteMeHT 3.3
«TBepapie Tenay

Jlexkuus 18. «MexaHUYECKUE U TEIUJIOBBIC
CBOICTBa TBEPABIX TEI»

Jexmusa 19. «llmactuueckas pedopmarus.
[TonmuMepHbIE LETIOYKU»

Jekmusa 20. «Mexanuueckas o0paboTKa
MaTepuaioB. JleQeKkTrl B KpucTamiax»

Mopyas 4.
«ONEMEHThl CTATUCTHUUYECKOTO
OIHMCAaHUS CUCTEM»

VYyeOusblii dsieMeHT 4.1
«MeToObl CTATUCTUYECKON MEXaHUKH B
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUI

Jleximsts  21.  «OcHOBHBIE
CTaTUCTHYECKOH MEXaHUKU)
Jlexuus 22. «PaBHOBECHOE U3ITyUYEHUEN
Jlekuusa 23. “IIpuyuHBl HECOCTOSTEIBLHOCTH
KJIACCUYECKOT0  MOJAX0/Ja K  HEKOTOPBIM
SIBIICHHSM .

ITOJIOXKCHUA

[Tpumeuanue: TeKcThl TEKIH TPAKTUYECKH MOTHOCTHIO M3JI0KEHBI B ydeOHOM nocobuw [1].

TeMmbl 1a00paTOpHBIX padoT

Ne Monynb, yueOHbIH 271eMEHT Tembl mpakTHUECKUX U TaOOPaTOPHBIX
3aHATUN
1 Monayas 1.
«MonekynsipHO-KMHETUYECKask TEOPHUsI U
AJIEMEHTHI TEPMOJUHAMUKN»
- IlpaBuna TexHUKH O€30MACHOCTH.
DJIEMEHTbl TEOPUU TOTPEIIHOCTEM.
W3mepurenbHbie MprOOPHI.
VYyeOusblii diieMmeHT 1.1 - Omnpenenenne cpenHen
«Monekynsl. TennoBoe paBHOBECHE KBaJPaTUYHOM CKOPOCTH MOJIEKYII
BO3/yXa, YHHUBEPCAIBbHOM Ta30BOM
MOCTOSSHHOM M IUIOTHOCTH BO31yXa
METO/I0M OTKAYKH.
3.1.Temneparypa ¥  cIOCOOBI €€
WM3MEpEHUS. TepmoMeTpbl
VYuebnblii a1emeHT 1.2 COIPOTHUBIICHUS. *
«neanbupiit Ta3. [lepBoe Havano 3.2.0mnpenenenue kod(ppurneHToB
TEPMOJUHAMUKHN» JMHAMHUYECKOH BA3KOCTH BO3yXa.
3.3.13MepeHne yHUBEpCAIIbHON Ta30BOM
MTOCTOSIHHOM.
2 Monyas 2
«BeposATHOCTHBIN OAXO/ B ONIMCAHUU
MaKpOCHUCTEM»

VYyeOusblii asiement 2.1
«BTopoe Havasmo TepMOTMHAMUKI




Yy4eOusblii diieMeHT 2.2
«BeposTHBIC U HEBEPOSTHBIE COCTOS-
HUA»

DKCIIepUMEHTAIFHOE — MCCIIEJOBAaHNE
pacmpeeNe s TePMOIIECKTPOHOB 10
CKOPOCTSIM. *

Moayas 3.
«ATrperatHbie COCTOSTHUSD)

YyeOusblii diieMeHT 3.1
«l"a3p1»

Onpenenenue C,/IC, 1o CKOpOCTH
3By1<a B rasc MeToaoM CTOSAYHUX BOJIH.
Onpenenenne TmokaszaTenss aauadaTsl
BO31yxa metogoMm Krnemana-Jlezopma.
OnpeneneHre  yaelIbHOM  TEIIOTHI
mepexojga BOOBL B map  IIpHU
TEeMIIepaType KUTICHHUS.

Y4eOHsIii DiteMeHT 3.2
«Kunkoctny»

10.

11.

W3mepenune OTHOIIECHUS Cl Cvzm;{
KUAKOCTH  METOJOM  JAU(pakiuu
CBETa Ha yJIbTPa3ByKOBOM PEILIETKE.
N3mepenne OTHOCHUTEIIbHOU
BJIKHOCTH BO3yXa.

W3ydyeHue 3aBUCMMOCTH JaBIICHUS
HACBIIICHHBIX apoB oT
TeMIlepaTypshl. *

Ornpenenenue KodddunrenTa
00BEMHOTO PaCIIUPEHHUS KUIKOCTH.
N3yuenue 3aBUCUMOCTH
koa(durmenta MMOBEPXHOCTHOTO
HATSHKCHUS KUJIKOCTH oT
TEMIEpAaTypbl W  KOHILIEHTpAlHH
pacTBopa METOJOM  MaKCHMAJIbHO
JaBJICHUS B MTy3bIPbKE.
H3mepenne  BA3KOCTH
MmetonoM CTokca

SKUIKOCTH

Y4eOHslii pireMeHT 3.3
«TBepapie Temay

Onpenenenue KodddunmenTa
TEIUIONPOBOAHOCTH MeTasuia. *
Kpucramnuzanus CILUIaBOB u
pPacTBOPOB.
TermmoBoe
Tena.
N3mepenune Temmneparypbl U TEIUIOTHI
TIJIaBJICHUS TIPUTIOS. ™

Nzyuenne ¢azoBoro nepexoza
KpUCTAIT3AIUN runocynbpura
HATpUSL.

N3mepenne monyns FOnra.

pacuIMpeHre  TBEPAOTo

Monayas 4.
«IIJIEMEHTBI CTATUCTUYECKOTO
OITMCAHUS CUCTEM»

VYyeOusblii asieMeHT 4.1
«MeToObI CTATUCTUYECKON MEXaHUKH B

MOJIEKYJISIPHO-KUHETUUECKON TEOPUH

[Ipumeuanus:

1.

Onucanue YCTAHOBOK 3KCIICPUMCHTAJIBHBIC 3aJaHHUA U KOHTPOJbHBIC BOITPOCHI U3JI0KCHLBL




B rmocobun [3].

YacTh ayIUTOPHOTO BPEMEHH B COCTaBE JIA0OOPATOPHBIX pabOT W HHIUBUAYAIHHBIX
3aHITHIA HWCIONB3YETCS Il TPAaKTHKyMa MO peHIeHHIo 3adad. 3agaund  auddepeH-
[IAPOBAHBI T10 YPOBHIO CIOKHOCTHU U TIPEJICTABJICHBI B TocoOuu [2].

B wyactu maGoparopHbeIx paboT wucmonszyercs OBM ans o0paboTKHM pe3ynbTaToB
WU3MEPEeHUN M TIPEJCTaBICHHUS OT4YeTa (Takue padoThl B TAOJHMIIE OTMEYEHBI CHMBOJIOM
«*y). Hcnonp3yercs mnporpaMMHOe oOecledeHue,  CO3JAaHHOE aBTOPAMHU JaHHOU
MIpOrpaMMbl ¥ YaCTUIHO KOMIOHEHTHI Taketa MS Office (DnekTpoHHBIE TaOIUIIH).



3.1.3. METOAUYECKHWE PEKOMEHJIALIMHA 110 OCBOEHUIO JUCIIUITJINHbI

[TporpaMma ycTaHaBiMBaeT MUHUMAIbHBIC TPEOOBAHMSI K 3HAHUSM U YMECHHSIM CTYACHTA U
oTpeseNsieT coAepKaHue U BUABI YUeOHBIX 3aHATHI U oTyeTHOCTH. [Iporpamma npeaHasHaueHa
JUTsl TIperofaBaTeneil, BeNyluX JaHHYIO AUCHUIUIMHY, U CTYAEHTOB, YYaCTBYIOIIMX B MPOIIECCE
W3Y4YECHUS TUCIUTUINHBI.

Buabl camocTosiTe1bHOM padoThl M X 00beM

VY4eOHBIM TUTAHOM JUCIMIUIMHBI HAa CAaMOCTOSITEIBHYIO paboOTy CTYAEHTY OoTBeneHo 136
gacoB. B CaMOCTOATCIIbHYIO BXOIAT CICAYIOINUE BUABI pa60T:

- Pemrenue 3anmau.

- 3HaKOMCTBO C UCTOPHUEN OTKPBITUS U3y4aeMBIX (PHU3UUECKUX SBICHUM.

- [lonroroBka YCTHBIX IOKJIAJOB M pedeperoB MO HEKOTOPBHIM MpoljemMaM H3y4aeMoro
pazznena Gpu3nKy.

HOpH[[OK BBITIOJTHCHHUA BU10B CaMOCTOSITEIIbHOM paGOTbI YKa3aH B IIPUJIOKCHUH.

PEIIEHUE 3AIAY. U3 noxHoro cnucka 3aiay (CM. MPUIIOKEHUE) MpernogaBaTeieM
oTOMpaeTcs 4acTh JJIsl CAaMOCTOSITENIbHOTO pelieHus (YpOBEHb 3a/1ay OINpeessieTCs] 0 YPOBHIO
MOJITOTOBKHM CTYJEHTOB). PelleHHble 3agaud CTYAEHTHI 3alUIIAIOT B TMPOHU3BOJIBHON (opme
npenogasaTento. HeoOXo1uMo BBIMOJIHUTE MUHUMYM I10 KOJIMYECTBY 3aJ]1a4, KaK KOMITOHEHT JIsI
IIOJIyUYEHHUsl 3ayeTa M0 AUCLUIUIMHE. 3aJadyd JUlsl ayAUTOPHOIO DPELIEHUS IO0JDKHBI OTpa)kaTb
BOKHEHIIYIO CYTh U3y4a€MbIX SIBICHUI U 3aKOHOB.

3HAKOMCTBO C MCTOPHEM OTKPBITHUS M3YUYAEMBIX ®U3NYECKUX
SIBJIEHUI. Dta 4acTh CaMOCTOSTEIBHON AEATEIBHOCTH MPEACTABISECT CO6OM IIOTHYIO paboTy
C JTUTEPATYpPOil 1O MOUCKY UCTOPHUYECKUX (DAaKTOB O HAYYHOM IOMCKE KaK OTACIbHBIX YUEHBIX,
TaK U UCCIIEOBATENLCKUX TPYIIIL.

[NOAI'OTOBKA YCTHBIX JOKIIAJIOB WM PED®EPETOB I10 HEKOTOPHIM
I[TPOBJIEMAM WU3YYAEMOI'O PA3JEJIA ®U3MKU. JlesTenbHOCTh CTyAEHTA B 3TOM
paszzgene - MOAroTOBKa pedepaToB M YCTHBIX JOKJIAIOB IO OCBELICHUIO SIBICHUI M 3aKOHOB,
KOTOpbIe (32 HE HMMEHHEM BPEMEHM) OKa3alWCh 3a paMKaMH CTaHAapTa JaHHOW ydeOHOM
JOUCLIUIUIUHBIL. I'maBHBIE HWCTOUHMK UWHPOpMauu — JuTeparypa, HMutepHer. OueHb
MPUBETCTBYETCS paboTa B ri00ambHON CETH, TaK Kak oOmmMpHas WHPpopManus HAyIHOTO TOJKA
CONICP)KUTCS HAa OQUIMAIBHBIX CalTax HAay4YHO-HCCIEAOBATEIbCKUX HWHCTUTYTOB. Jlis
MOJIETTMPOBAHUSl HEKOTOPBIX SIBIEHUI B pPACIOPSHKEHUU CTYICHTOB HAaXONATCS MacTEpCKHe
¢dakynpTeTa M KOMIIBIOTEpHAs TEXHUKa JIaboparopuu ATOMHOM ¢(u3uku U MonekyaspHOi
bu3uKH.

INPUMEPHBIE TECTOBBIE 3AJAHUA Ui TEKYHIIEI'O KOHTPOJIA
YCBOEHW S 3HAHUIA.

B koHIIe Kaxa0ro n3y4aemMoro MoAyjs pEKOMEH]IyeTCsl IPOBOJAUTH KOHTPOJIBHOE 3aHSTHE.
KoHTposnbHbIE BOMPOCHI OTpa)kalOT CTENEHb YCBOCHHUS OCHOBHBIX MOHSATHM U SIBJICHHIA,
W3YYCHHBIE B JIaHHOM MOJyJie U CIHOCOOHOCTh CTYIACHTOB MPUMEHHUTHh O3TH 3HAHUSA MIPH
MPAKTUYECKOM pellleHuu 3aaad. Huke mpuBeneHbl MpuMep TpeX KOHTPOJIBHBIX TECTOB JUIS
Ka)XJIOTO U3 TPEX MOJyJIEH TUCHUTIINHBI.

Pexomengaumnu s cTyaeHToB no padore ¢ PII/]

CTyneHTbl JOMKHBI OBITh MMETh CBOOOJHBIA JOCTYN K MaTepualaM KOMIUIEKCa B
AJICKTPOHHOM HJIM TT€YaTHOM BapHaHTE (JIEKTPOHHBIN MPEAMOYTHTENbHEH). B yHHUBEpCUTETCKOM
ceru PIIJ] “KBantoBas (usuka” HaXxoAWTCs Ha TUCKe “public” M MOCTYNMHO Ui CKauMBaHUSL.
Cnenyet oOpaTuTh 0COO0C BHUMAaHUE CTYACHTOB Ha CIIEIYIOIINE Pa3aesbl KOMIUIEKCA:

[TpaBuia TeXHUKH OE30MACHOCTH B J1aOOpaToOpuu
3agaun 1711 CaMOCTOSITETIBHOTO PELICHUS
Crucku peKOMEHJOBaHHOU JIUTEPATYPHI



ConeprkaHue JEKIIMOHHOTO Kypca.

Hecmotpss Ha o00s3aTenibHOE 3HAKOMCTBO C TMpaBWJIaMH O€30MacHOCTH Ha TEPBOM
AYOAATOPHOM 3aHATHUH, Ka)KIILII\/'I CTYACHT OOJDKCH HMETh UX KOIIHNKO B TETpaAW MO OTYCTY 34
BBITIOJTHEHHBIE PAOOTHI.

To e kacaeTcst cnmcKa 3a1ad Uil CaMOCTOSATEIBHOTO M ayAUTOPHOIO PElIeHHs. DTOT
CITUCOK JIOCTYIICH KakK B AJIEKTPOHHOM BHe (B coctaBe 3Toro PIIJ]), Tak m Buae me4aTHOTrO
uznanus (0oyiee MOIHOTO).

Cnenyer oOpaTUTh BHHMaHHE CTYJICHTOB Ha HEOOXOJAMMOCTb PETYyJIIpHON pabOThI C
JUTEpPaTypoi M3  PEKOMEHJIOBaHHOTO  crmucka. IIpopaboTka  Jekmuii Ha  OCHOBE
PEKOMEH/IOBAaHHBIX W3JIaHUM JOJDKHA OBITH O0S3aTENBbHOM — 3TO SIBJSETCS 3aJ0rOM YycIexa B
OCBOCHHHU MaTcpHajia, KOTOpBIﬁ JIMIIb BCKOJIB3b 3aTParuBacTCsd Ha JICKIIUAX.

JlocTym CTYJIEHTOB K IUIaHy JIEKIUN TaK )K€ KpalHe >KelnaTeabHbIM, IOCKOJIbKY MO3BOJISET
HaI/IGOHee CHOCOGHBIM N3 HUX C ONCPECIKCHUEM 3HAKOMUTLCA C U3YyYaCMbIM MAaTCPUAJIOM. B sTom
ciydae 3((PEKTUBHOCTD JIGKIIMOHHBIX 3aHSATHH TIOBBIIIACTCS, a O3TO CIOCOOCTBYeT Oosee
OBICTPOMY U TITyOOKOMY YCBOEHHIO J1a)K€ OTHOCUTENIBHO CI0KHOTO MaTepuaa.

Pexomenganum st cryaenros no MPC

Kaxxnprit cTyaeHT noibkeH OBITh O3HAKOMJIEH CO CTPYKTYpOH MOJIyJIeH AUCIUTUIMHBI U
MpaBUJIAMU HAuMCIIEHUI 0aJIJIOB 3a pa3Hble BUBI YUeOHOW AEATEIbHOCTH.
OO0s3aTeaBLHBIMU 711 O3HAKOMJICHUS SABJISIOTCS:
TGXHOHOFI/I‘IGCKaﬂ KapTa JOUCIHUITIINHBI
[Tpunoxenus K )KypHaily peuThuHra

4. COOTBETCTBUE PEUTHHIOBBIX BAJVIOB U AKAJJEMUYECKOM
OIIEHKHA
Obuwee konuuecmeo Axkaoemuueckas
HaOPaHHBIX OANN08 oyeHka
60— 72 3 (Y10BJIETBOPUTEJIBHO)
73 — 86 4 (xopo1110)
87 -100 5 (0TIM4HO)

JlroObie apyrue BUABI Y4eOHOUW NEATENBHOCTH (B T.4. TBOPYECKHE), HE YINOMSIHYTHIC B
TEXHOJIOTHYECKOW KapTe, HO CIIOCOOCTBYIOIIME YCBOCHHUIO MarepHajia IpPUBETCTBYIOTCS U
COOTBETCTBEHHO OLIGHUBAIOTCS. Hampumep: H3rOTOBJIEHHME CaMOJAEIBHBIX IMPHOOPOB H
YCTaHOBOK, pa3pab0TKa OpUTMHANBHBIX 3aJlad, pPelIeHHE SKCIEPUMEHTAIbHBIX 3a]a4, Hay4yHas
JESTENBHOCTb. ..

BxoaHo# ¥ BBIXOHOW KOHTPOJIb.

Jlnia obGecrnieueHust KOHTPOJIS 3a Ka4eCTBOM Y4eOHOTrO Ipoliecca MPOBOJISTCS KOHTPOJIbHBIE
NUCHbMEHHBIE Cpe3bl B Hadajie M B KOHIE OOyueHHs. 3aJaHHsl COCTOST W3 KadeCTBEHHBIX
BOIIPOCOB U KOJIMYECTBEHHBIX 33J]a4 Pa3HOTO YPOBHS CIOKHOCTH. TEKCTHI 3a7a4 cofepkarcs B
cOOpHUKE, CIIEIUATFHO U3AHHBIM IS ATOH Y4eOHOHN TUCIUITIIHHEI.

[TponomkurenbHOCTh cpe3a 2 akaaemudeckux 4daca (1 menrta). dopma mpeacraBiieHHs
PE3yIbTaTOB CBOOOIHASI.

He pexomenayercs B XoAe U3y4eHUsS AMCLMUILIMHBI pacCMAaTpPUBATh 3aJaHUS ATOrO OJI0Ka
Ha MPAaKTUYECKUX I JEKIMOHHBIX 3aHATHX. Pa30op pemieHnii 1aHHONW KOHTPOJIHOW ClieayeT
MIPOU3BECTH CpPa3y MOCIIE BBIXOJHOIO KOHTPOJIMPYIOLIErO 3aHATUS, OTMETUB IIPU 3TOM, YTO 4acTh
MaTepuasa BOWJIET B COCTaB IK3aMEHALIMOHHBIX BOIIPOCOB.

Y4yeOHo-MeToaAuYecKoe odecneueHne JeKunii




Moayas 1.
«MoneKyIsIpHO-KHHETHYECKAsI TECOPUS U DJIEMEHTHI TEPMOIMHAMUKI

Yueonwuii anemenm 1.1
«Monexynsl. TennoBoe paBHOBECHE)

Jekmusa 1
«MonekynsipHO-KMHETUYECKAsT TEOPHUSI»
PaccmaTpuBaembie BONpPOCHI:
1.  Monekynbl, UX pa3Mepbl, B3aUMOJEHCTBUE U XapaKTep JBHKCHUS.
2.  DKchepuMeHTaJIbHbIE CPEICTBA HAOIIOICHHS.
Kurouesrbie ciioBa:
Monekyna, aToM, NapHOE B3aUMOJECHUCTBUE, CEJIEKTOpP CKOPOCTEW, MOHHBIA IPOEKTOP,
3JIEKTPOHOrpaMMa, pEHTreHorpaMMa, 3aKoH ABoraapo, noteHunan Jlenapna-/xoHca.

Jexkuus 2
«Pacnpenenenust MOJEKYH MO CKOPOCTSIM»
PaccmaTpuBaeMbie BONPOCHI:
1. BeposSTHOCTHBIE 3aKOHOMEPHOCTH B XapaKTepe JIBHKEHHS MOJIEKYJI rasa.
2.  DKcnepuMeHTalIbHBIE CPEACTBA HAOIOACHMS.
KiroueBnle ciioBa:
Pacnpenenenne MakcBeiuia, pactpeiesieHUe Mo MPOEKIUSIM CKOPOCTEH.

Jlexnus 3
«TennoBoe paBHOBECHE)
PaccmaTpuBaeMblie BONPOCHI:
8. MexaHu3M HACTYIUICHHS TEMJIOBOIO PaBHOBECHS.
9. Ulkanel Temneparyp.
Kurouesrbie ciioBa:
BbpoyHOBCKOEe HBIKEHHE, TPOIECCHl MEPEHOCa, TEIJIOEMKOCTh, aOCONIOTHAs —IIIKaa
TeMIeparyp, JUIiHa CBOOOHOTO Tipodera Mosekyn, nuddy3ust, camoauddysus.

Yueonwiit ynemenm 1.2
«neanpHbliii ra3. [lepBoe Hayan0 TEPMOJIUHAMUKI

Jlexknus 4
«YpaBHEHHUE COCTOSIHUS UJI€aTTbHOTO Ta3a»

PaccmaTpuBaemble BONPOCHI:

BMogens naeanpsHOro rasa.

BOCHOBHOE ypaBHeHHE MoJeKyasipHOo-kuHeTndeckoi Tteopun (MKT). VpaBHenue
COCTOSAHUA UACAJTIBHOI'O I'a3a.

B M3omporieccsl.

KuroueBble ciioBa:

MOJIEKYJISIpHbIE TOTOKH, OCMOTHYECKOEe JaBiieHHe, 3akoH [lanbToHa, ypaBHeHue BaHT-
T'odda, pannomerpuueckuii 3¢ pext, u3orepma, n306apa, H30xopa.

Jeknua 5
«3aKOH COXpAHEHUS YPHEPTUH B TEIJIOBBIX MPOLIECCax»
PaccmaTpuBaembie BONPOCHI:
BIIOHATHS: «BHYTPEHHSS DHEPTUS», «PAOOTAY, CTETIOTAY.
B TermnmoeMkocTH uaeansHOro ra3a. AnuadaTHuecKuii mporecc.
KiaroueBble ci1oBa:
[TepBoe Hauano TepMOIMHAMUKH, MOKA3aTellb aauadaThl, CTENEHb CBOOOIBI MOJEKYIIBI,



TEII0EMKOCTh, MU epeHnanbHOe U HHTErpaIbHOe ypaBHEHUS ana0aThl.
Jleknus 6
«[IpumeHeHne nmepBoro Hayaia TePMOIMHAMHUKI

PaccmaTpuBaemble BONPOCHI:
N OKCIIEPUMEHTAIIBHBIE CPENICTBA U3MEPEHMSI TEMIJIOEMKOCTEN.
N OKCIIEpUMEHTANIbHBIE CPEICTBA U3MEPEHHU S OKa3aTeNs aauadaThl.
ulluknrdeckue mporeccsl U KOAQGUITUEHT MOJIE3HOT0 JEHCTBUS IUKIIA.
Kurouesrbie ciioBa:
Meroa XKomu, meton Kinemana-/lezopma, meton Penbo, muki, KIT/.

Monayas 2.
«BeposATHOCTHBIN NOAXO/ B ONIMCAHUU MAKPOCUCTEM)

Yueonwtit onemenm 2.1
«BTopoe Havasmo TepMOIMHAMUKI

Jlexkums 7
«BTtopoe Havano TepMoIuHAMUKA. DHTPOITHUSDY

PaccmaTpuBaeMbie BONPOCHI:
u TernoBeie MamuHbl. OOpaTUMbIe U HEOOPATHUMBIE TIPOIIECCHI.
nHampasneHue npoTekaHus TETIOBBIX MPOIECCOB.
uTeopema Kapho.
KuawueBble ciioBa:
[ukier, saTponus, KI1JI, oOpatuMocTs, «hu3ndeckoe HUKOTIay.

Jexknun 8, 9
«DHTponHs Kak Mepa Oecriopsikay, “Bumpl 6eciopsaka’
PaccmaTpuBaembie BONpPOCHI:
3.  CBoiicTBa YHTPOMUH.
4.  JIluHaMHYECKUI U IPOCTPAHCTBEHHBIN OECTIOPSIOK.
Kurouesrbie ciioBa:
DHTpONHUSA, BEPOSITHOCTh COCTOSHUS, (PYHKITUS COCTOSTHUS, PABHOBCHOE COCTOSTHUE.

Yueonwviit ynemenm 2.2
«BeposTHBIC U HEBEPOSATHBIC COCTOSTHUS

Jlexknus 10
«BeposTHOCTB
PaccmaTpuBaeMbie BONPOCHI:
7. CnoxHble U dJIeMEeHTapHbIe COOBITHS. Pactipenenenust BeposTHOCTEH.
8.  HopmanbsHoe npubmmkenue. CpeaHre 3HAYCHUS CIIYIailHOW BEJTMYUHBI.
9. lLlenTpanpHas npeaenbHas TeopeMa.
Kurouesrbie ciioBa:
[Tone coObiTuii, 'ayccoBo pacmpeneneHne, TUCKPETHbIE M HENpPEPHIBHBIC CIydailHbIe
BEJINYUHBI.

Jleknus 11
«Pacnpenenenne bonprimManay
PaccmaTpuBaeMbie BONPOCHI:
13.  CBs3b BEpOSITHOCTH U SHTPOIIUHU.
14. bapomerpuueckas dopmya.
KiroueBsbie ciioBa:
Pacnpenenenue bonbiimMana, BEpOATHOCTh, SHTPOIHSL.



Jlexnus 12
«YacTHbIE BOIIPOCHI BEPOSTHOCTHBIX PACIIPEICIICHUIN
PaccmaTpuBaeMbie BONIPOCHI:
1. YacTHble ci1y4an NpUMEHEHNUss OMHOMMAIBHOIO pacpeeIeHHUs.
2. BeposTHOCTHBIE 3aKOHBI B APYTUX OTPACIAX 3HAHUM
KiroueBsbie ciioBa:
Pacnpenenenus Ilyaccona, ['aycca.

Moayas 3.
«ATrperatHbie COCTOSHUS»
Yyeonwrit snemenm 3.1
«I"a3e1»
Jlekmus 13
«PeanpHBIE Ta3BI»
PaccmaTpuBaembie BONpPOCHI:
15. B3aumopeiicTBHE MEXIY MOJIEKYJIaMHU.
16. VYpaBHEHME pealIbHOTO rasa.
KiaroueBble ci1oBa:
3akoH mapHOro B3aumojeiicTBus, 3¢dexr [xoyms-Tomcona, ypaBHeHue Ban-nep-
Baansca.

Jlexknus 14
«M30Tepmbl Ban-nep-Baanbsca. JluarpaMMbl COCTOSHUS»
PaccmaTpuBaeMbie BONPOCHI:
2.  PeanpHble n3orepmbl. CBOMCTBA HACKHIILIEHHOTO Mapa.
3. Jluarpammsl cocrosiaus. [Ipusnaku a3zoBoro nepexona.
KiroueBsbie ciioBa:
VpaBuenue Kianelipona-Knay3uyca, KpuTuueckass TeMIeparypa, TpolHas TOYKa,
¢azosslit nepexon, npunuun Jle Ilarense-bpayna.

Jlexknus 15
«®Da3zoBbie MEPEXOIBI»
PaccmaTrpuBaeMbie BONIPOCHI:
1. CaolicTBa HaCBIIIEHHOTO Mapa.
2. BrnaxxHOCTB U ee BIUSHUE HAa YCTOWYMBOCTh KOHBEKTUBHYIO aTMOC(EPHI.
Kurouesrbie ciioBa:
ITpunnun Jle Hlarense-bpayHa, KpUTUUECKUI TEMIIEPATYPHBIA IPAJTUEHT.

Yueonwvuit y1emenm 3.2
«Kugkoctu»

Jleknus 16

«CBoiicTa )xkuakoctei. [loBepXHOCTHOE HATSKEHUE.)
PaccmaTpuBaembie BONpPOCHI:
6. CBolicTBa MOBEPXHOCTH KUAKOCTH. CMaunBaHue. KanumiuisapHOCTb.
7.  BnusHue GopMbI MOBEPXHOCTH Ha (a30BbHIE MEPEXOIBI.
Kurouesrbie ciioBa:
KoadduimeHT MOBEpXHOCTHOTO HATSHKEHUS, KPaeBOM yroy, KpPHBU3HA ITOBEPXHOCTH,

nasnenue Jlamnnaca, STanbl KUIEHUS.

Jlexkums 17
«Ocmoc.»
PaccmaTpuBaemble BONPOCHI:
1. CsolicTBa pacTBOPOB.



2. SBnenue ocMoca. JlaBiieHHe pacTBOPOB.
KuaroueBnle ciioBa:
OcMOTHYECKOE TaBICHUE.

Yueonwvuit y1emenm 3.3
«TBepapie Tena»

Jlexuus 18
«MexaHNYeCKHE U TETIOBBIE CBOIICTBA TBEPABIX TEI»
PaccmaTpuBaembie BONpPOCHI:
8.  Buabl KpUCTATUIMYECKUX CTPYKTYP.
9. TemoBble CBOMCTBA KPUCTAJLIOB.
10. Mexanudeckue cBoMcTBa. 3akoH I'yka.
KuroueBble ciioBa:
Kpucrannuueckass pemerka, MIOCKOCTh CHAWHOCTH, TEIUIOEMKOCTh KpHCTajlla, TEOpus
TEIUIOEMKOCTH DUHIITEHHA, TIABJICHUE, KPUCTAILTU3aIUs, CKPBITas TEIUIOTa, Ae(opmariusi.

Jlexknus 19
«[Inactuueckas nedpopmanus. [TonumepHbie IENOYKH.»
PaccmaTpuBaembie BONpPOCHI:
10. TIpo6nema dpenkens. YpouHeHHE MaTEPHUAIIOB.
11. AnomasibHOE MOBEJEHUE MOJUMEPOB.
Kurouesrbie ciioBa:
[TpoyHOCTH, TNIACTUYHOCTH, TEKYIECTh, JUCIOKAIHS, 1e(DEKT, KBAHTOBAS LIEMIOYKA.

Jlexuus 20
«Mexannueckas oOpaboTka maTepuanoB. JlegekTol B KpucTamiax.»
PaccmaTpuBaeMblie BONPOCHI:
YnpoyHeHne MaTepruaoB.
Buner nedektoB pemeTku
Kurouesrbie ciioBa:
[TpoyHOCTH, TNTACTUYHOCTD, TEKYIECTh, UCIOKAIUs, 1e(DEKT, KBAHTOBAS LIEMTOYKA.



Monayas 4.
«DJIEMEHTBI CTATUCTUYECKOTO OITUCAHUS CHCTEM))
Yyeonuwrit snemenm 4.1
«MeToIpI CTAaTUCTHYECKOW MEXaHUKH B MOJICKYJIIPHO-KHHETUYECKON TEOPUM
Jleknus 21
«OCHOBHBIE MOJIOKEHUS CTATUCTHYECKON MEXaHUKI)
PaccmaTpuBaeMblie BONPOCHI:
15. KBaHTOBEBIE COCTOSHHS CHCTEMBI YACTHIL CO CHHHOM Y.
16. Pacmpenenenue BEpOSTHOCTH MO COCTOSIHUSIM B3aUMOJACHCTBYIOIINX CHCTEM.
KiaroueBble ci1oBa:
CrnuHOBasi 1ETOYKa, JOCTYITHOE COCTOSHUE, Ta3 KBAaHTOBBIX YaCTHUI[,KAHOHMYECKOE
pacrpeeneHue.

Jleknus 22
«PaBHOBECHOE U3IIyYCHHEY
PaccmaTpuBaemble BONPOCHI:
19. TlpobGnema pacripeesieHHs TETIOBOM YHEPTHUU.
20. KsanToBas Teopus paBHOBECHOTro u3iydeHus [lnanka.
KuroueBble ciioBa:
VYasTpaduoneroBas kartactpoda, IUIOTHOCTh wu3mydeHus, (opmyna Ilnanka, 3akoH
Credana-bonbimana.
Jlekuus 23
«IIpUUMHBI HECOCTOSATEIBLHOCTH KJIACCUYECKOTO MOAX0a K HEKOTOPHIM SIBIICHUSIM
PaccmaTpuBaemble BONPOCHI:
1. Teopema 0 paBHOpacHpeAeICHUN YHEPTUH 110 CTEIICHSIM CBOOO/IBI.
2. [Ilpumepsl sBIEHWUN, HE OOBICHUMBIX C TOYKH 3PEHUS KIACCUYECKOW TEOpUHU
MOJIEKYJISIPHOTO CTPOEHHMSI BEILIECTB.
Kurouesrbie ciioBa:
TennoeMKoCTh, TPETUN 3aKOH TEPMOAMHAMUKH.

YnpasieHue caMoCTOATEILHOU padoToii.

B srtom paszmene kpaTko NpeCTaBieH MaTepHall, KOTOpPBI MOXET ObITh BBIHECEH Ha
CaMOCTOSITENIbHOE M3Y4YEHHE CTYAEHTaMU C O0s3aTeNbHBIM M PETYISIPHBIM KOHTPOJIEM CO
CTOPOHBI IIpernoaaBaress. BaXHO OTMETHTb, UTO HAa BBIXOJHOM MOJYJe (3K3aMeH) JaHHbBIE TEMbI
NPEJCTaBICHbl PABHONPABHO C TEMATUKON ayIUTOPHBIX 3aHATUH W TpeOOBaHUS IO TIyOMHE
YCBOEHHUSI JaHHBIX TEM JOJKHBI ObITh HE HUXKE, YEM K BOIPOCAM, pacCMaTpPUBAEMbIM MOAPOOHO
Ha JICKOUAX. KauecTBeHunie u PaCUYCTHBIC 3a/1a4M, BBIHCCCHHBIC Ha CAMOCTOATCIILHOC PCIICHUC
npeAcTaBieHsl B mocobun [2]. K kaxgomy Moaymto mpuiaraeTcss CHUCOK 3aaad  Jyist
CaMOCTOATCIIBHOI'O PCUICHU A, KOTOPLIC 3allIUIITAOTCA CTYACHTAMU Ha na6opaT0pHHx 3aHATUAX U
KOHCYJbTAIIUSAX HapaBHE B jabopaTopHbIMH paboramu. OTYET MO CaMOCTOSATEIHLHON paboTe
CTYACHTHIL 065I3aHBI MpeaOCTaBIATH MOCJIC U3YUYCHUA KAXKAO0TO MOAYJIA JUCHUTIIIIAHBI.

Wtak, 371ech OCBElIEHBI TEMbl, KOTOpble MOTYT OBITh M3y4Y€HBl B CIEAYIOUIMX BHUIAX
ACATCIIBHOCTH !

- CamocCTOSITENNEHOE U3YUCHHUE C MOCIEAYIONMM OTYETOM B BUJIE OTBETOB Ha KOHTPOJbHBIC
BOIIPOCHI ITPEToAaBaTelIs.

- CamocTOSITENIbHOE PENICHHE 3a/1a4 U UX 3allUTa.

- Pedepar, ¢ mociieyromuM BEICTYIUICHHEM Ha JIA00PATOPHO-TTPAKTUIECKOM 3aHSTHH.

- [IpenoaBatenp qaet TBOpUYECKUE 3aaHUsI, B TIEPCIEKTUBE MIEPEPACTAIOIINE B KypCOBBIC
W/WIW JUTUIOMHBIE PaOOTHI.

- [Ipoune BuABI CAMOCTOSITENLHOM IEATETHHOCTH CTYICHTOB.



Moayas 1.
«MoneKyIsIpHO-KHHETHYECKAsI TECOPUS U DJIEMEHTHI TEPMOIMHAMUKI

Bomnpocsl 111 caMOCTOATEIbHOI0 U3YYEHHS:

CraHoBNIeHHE TIPEACTABICHUN 00 aTOMax U MOJIEKYJIax.
3akoH ABOTaipoO U UCTOPHUSA €r0 OTKPBITHUA.

Metoibl U3MEPEHUS] CKOPOCTEN MOJIEKYI.

[Ixaner Temneparyp. Mctopus co3ganus.

KBaHTOBBII BBIBO/I YpaBHEHHUS COCTOSTHUS UCAIBHOTO rasa.
OcMoTnyeckoe paBienue. 3akon Bant-I'odda.

Mertozasl U3MEPEHUS HU3KUX 1aBJICHUM.

OpuruHaJIbHbIE METOIbI U3MEPEHHUS TEIIIOEMKOCTE.

Byl TeninoBbIx MamivH.

VV VYV V V V V VY VY

Moayas 2.
«BeposITHOCTHBIN TTOAXO0/1 B ONTMCAHUHA MaKPOCUCTEM

Bonpocs! 111 caMOCTOATEILHOI0 U3YYCHHUS:

>  IIpOeKThl ueanbHbIX TEIUIOBLIX MAIIUH.

>  «llapamokcer» SHTpONHH.

>  Tennooit Hacoc. YCTPOHCTBO «OBITOBBIX TETIOBBIX HACOCOBY.
>  lleHTpanbHas npenenbHas TEOPEMa, €€ MPUIIOKECHHUSL.

Moayas 3.
«ArperaTHbie COCTOSTHUS

Bonpocs! 111 caMOCTOATEILHOI0 U3yYCHHUS:

>  YpaBHeHus peanbHOro rasa (kpome Ban-nep-Baanbca).

>  IIpocTble OIBITHI C HACHIIIEHHBIM IIAPOM.

>  TemmeparTypHblii TpaHMeHT ¥ KOHBEKTHBHAs YCTOWYMBOCTH aTrMocdep IUIaHeT
ConHeYHOU CUCTEMBI.

>  OpuruHaJbHbIE METO/IBI U3MEPEHHUSI BIIAKHOCTH.

>  IlpuMeHeHMe KanMUIAPHBIX SIBICHUI B TEXHUKE U IPYTUX 00JIaCTAX.

>  @DynepeHsl.

>  CrpykrypHble pa3oBble nepexoipl. Moaudukanum KpuCTaIIMYECKUX PELIETOK.

Monayas 4.
«DJeMEHTHI CTATUCTUYECKOTO OMUCAHUS CUCTEM

Bomnpocsl 111 caMOCTOATEIbHOT0 U3yYeHHS:

>  Hcropust mocTpoeHus: TEOpUH PAaBHOBECHOTO U3ITyUYECHHUSI.
> TepMOI[I/IHaMI/IKa MAarduTHBIX CUCTEM.

>  Craructuyeckas cymma.

Jucuuruna «Moaekynsipnas gpuzuka» U3y4aercsi B TEYCHHE JIBYX CEMECTpPOB.

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

Jlekiuy SIBIAIOTCS OJHUM M3 OCHOBHBIX BMJIOB y4eOHOW AESITENLHOCTH B By3€, Ha
KOTOpBIX MPENOJaBATEIEM H3JIaraeTcs COJEp)KaHUE TEOPETUYECKOTOo Kypca IJUCLMUIUIMHBIL.
Pexomenayercs KOHCIIEKTUPOBATh MaTEPUAIl JICKIIUM.

Ha paGoparopHbIx paboTax  CTYAEHTHl YacTMYHO IUIAHUPYIOT M BBIOJHSIOT
(bu3nyeckre SKCIEPUMEHTHI 1101 PYKOBOACTBOM mpenoaaBarens. CTyIeHThl JOJKHBI PEIIUTh




psan 3amau. Ilocemenue cTyaeHTaMu JIEKIMOHHBIX W JTAOOPAaTOPHBIX 3aHATHHA SBISETCS
00513aTENIbHBIM.

C conepaHueM JEKIMOHHBIX W TPAKTUYECKUX 3aHATUH MOKHO MO3HAKOMHUTHCS B
Paboueii npocpamme oucyuniumvl, a ¢ TPYJAOEMKOCTHIO KKIOH TEMBI M HPAKTHYECKOTO
3aHATHS
— B Texnonoeuyeckoi kapme oby4eHuss OUCYuniuHe.

BueaynuTopHas caMmocrosiTenbHas paboTa CTyJIeHTa HalpaBiieHa Ha CaMOCTOATEIbHOE
U3y4eHNE PEKOMEHIOBAHHOH JINTEPATYpPHI, TOATOTOBKY K BBITIOIHEHHIO Ja0OPAaTOPHBIX PadoT,
pelieHre 3amay Uil CaMOCTOSITENbHOW paboThI, COAepXaluxcs B JOKYMEHTE 3adauu 0
CamoCcmoamenbHo20 peuleHusl.

Cnucoxk OCHOBHOW M JOIOJIHUTENBbHOM JIMTEPATyphbl, PEKOMEHIOBAHHOM  UIs
CaMOCTOSITENIFHOTO H3YYCHHs 10 TUCLUIUINHE, NpuBeAeH B Kapme numepamypHoco
obecneueHus OUCYUNTUHDL.

OOpazoBaTenbHBI TMPOIECC MO0 JAWUCIHMIUIMHE OPTraHW30BaH B COOTBETCTBHU C

MOJYJIbHO-PEUTUHTOBOM CUCTEMOM MOATOTOBKHU CTYACHTOB, IPUHSIITON B YHI/IBepCI/ITeTel.

MonynsHo-periTuaroBas cuctemoit (MPC) — cuctema opranuzaiuy mporecca OCBOCHUS
IUCLUUIUIMH, OCHOBAaHHAs Ha MOIYJbHOM IOCTpOeHHH YydeOHoro mpouecca. [Ipu 3Tom
OCYILIECTBIISIETCSI  CTPYKTYpUPOBAaHHE COJEp)KaHUA KaXKIOW ydyeOHOW JUCHUIUIMHBI Ha
JTUCUUIITMHAPHBIE MOAYJHU (pa3ielibl) U MPOBOAMUTCS PEryJisipHas OIlEHKA 3HAHUW U yMEHHI
CTYICHTOB C TOMOUIbIO KOHTPOJS PE3yJIbTaTOB OOY4YEHHs] MO KaXJAOMy AMCHUILTMHAPHOMY
MOAYJIO (pa3aeny) U AUCIUIUIMHE B I[EJIOM.

Pesynbrathl  Bcex BHIOB  y4eOHOM  AESITENBHOCTH  CTYACHTOB  OLIEHHUBAIOTCS
pedTuHroBeIiMH OaytamMu. Dopmbl  Tekymed paboOThl W PEUTHHT-KOHTPOJS B KaXKIOM
TUCIUIUTMHAPHOM Moaylie (pa3jene), KOJU4eCTBO 0allIoB KakK MO JAUCHUIUIHHE B IIEJIOM, TaK H
[0 OTAEIBHBIM (opMaM pabOThl M PEHTHHT-KOHTPOJIS yKa3aHbl B 1exHonocuueckou Kapme
peumunea Oucyuniunsl. B KaxaoMm wMonyne (pasnene) ONpeneieH0 MHMHHMMAJIbHOE U
MakcUMajbHOE KoyinyecTBO OamioB. CymMma MakCHUMajbHBIX OalsioB IO BCEM MOJIYJISAM
(paznmenam) paBusiercs 100%-HoMy ycBOeHUIO MaTeprasia. MUHUMAIbHOE KOJTUYECTBO OAJIJIOB B
KaKJIoM Mojayine ( pasfene) sSBiseTcs o0s3aTeNbHBIM M HE MOXXET OBITh 3aMEHEHO Habopom
0a/mioB B APYrux MoAyisx (pasgenax), 3a HCKIIOYEHHEM CHUTYallud, KOorja MHUHHUMalbHOE
KOJIMYECTBO OalJIOB MO MOJIYJIO (pa3fenny) omnpeaesieHo Kak HylaeBoe. B 3Tom ciydae Momylb
(pazmen) siBisIeTCS HEOOSM3aTENBHBIM TSI U3YUEHUSI W O0IIee KOIUYSCTBO OAJIOB MOXKET OBITh
HaOpaHo 3a cYeT APYrux MojayJieh (pasaenoB). JucuIInHAPHBIA MOIYIb (pa3aen ) CUMTaeTCs
W3YYECHHBIM, €CIIU CTYJIEHT HaOpaa KOJWYEeCTBO OaJlJIOB B paMKaxX YCTaHOBJIEHHOTO JIHaria3oHa.
Jist  mosiydeHHMsl OLIEHKHM «3a4TeHo» HeoOxoauMo Habparb He Menee 60 0amios,
MPEeTyCMOTPEHHBIX MO AUCHUILIHHE (TIpU yCIoBUM Habopa BceX 00sA3aTeNbHBIX MUHUMAIBHBIX
0aJIJTOB TIO KaXJAOMY JUCITUTUTMHAPHOMY MOIYITIO (pa3aeiy)).

PelTuHT 1O IUCUUIUIMHE — 3TO MHTETpalibHas OLEHKa Pe3yIbTaTOB BCEX BHUJIOB y4eOHOM
JEeSATEIbHOCTH CTYAEHTA MO TUCLUUIUIMHE, BKIIIOYAIOIICH:

- PEUTHHT-KOHTPOJIb TEKYIIEH paboThI;

- IIPOMEKYTOUHBIN PEUTUHI-KOHTPOJIb;

- UTOTOBBIN PEUTUHI-KOHTPOJIb.

PelTHHr-KOHTPOJIb TEeKylIed paOoThl BBIOJHIETCS B XOJA€ AyJUTOPHBIX 3aHSATHH IO
TeKymeMy 0a30BoMy MOAY/O (pazaeny) B cieAyrommx ¢Gopmax: 3alluTa PelIeHud 3aaad,
HamucaHue pedeparoB, BRICTYIUICHUE C TOKJIaIaMy IO TeMaM, H3y4aeMbIM CaMOCTOSITENIBHO.

[TpoMeKyTOUHBIN PEUTHUHT-KOHTPOJIb — 3TO MPOBEPKA MOJHOTHI 3HAHUN MO OCBOCHHOMY
MaTepHuaiy TeKymero 0a3oBoro Moayns (paszaena). OH MPOBOAUTCS B KOHIE M3YUEHUS KaXI0TO
0a3zoBoro Moxayis (pasmena) B (opMe KOHTPONBHBIX 3aJaHUil Oe3 MpephiBaHUs y4eOHOTO
mpoLecca o ApyruM AUCHUILINHAM.

WTOroBsIii peUTUHI-KOHTPOJIb SIBJIETCS IIPOMEKYTOYHOM aTTeCTalMed N0 NUCLUILIMHE,
KOTOpast MPOBOAUTCS B paMKaxX UTOTOBOTO MOAYIS (pa3zena) B popMe 3aueTa B KOHIIE ceMecTpa
70 Hauyana ceccuu. Jlyig MOArOTOBKHM K 3a4eTy UCIHONIb3YHTE Bonpocer k 3auemy. 3a4€T MOXKET
MIPOBOJIUTHCS B BUJIE TECTA.




1 o .
Janee npuBenens! Bbyiepkku 1 CTaHgapTa MOJYJIBHO-PEHTHHIOBOM CHCTEMBI IOATOTOBKM cTyneHToB B KITIY
num. B.II. Acradresa (yrBepxaeH YueHnsiM coBetoM yHuBepcuteTa 28.06.2006 1., mpotokon Ne 6).

[IpenogaBaTens UMEET MPaBO MO CBOEMY YCMOTPEHHUIO T00aBISATH CTYACHTY OIpeIeIeHHOE
KoJIn4ecTBO OaisioB (HO He Oosee 5 % oT 00IIero KoJIn4ecTBa), B KaXX/I0M JUCIUTUIMHAPHOM
Moxyie (pazzaene):

- 32 aKTUBHOCTb Ha 3aHATHUSAX;

- 32 BBICTYIUICHHUE C JOKJIAJ0M Ha HAYYHOU KOH(EPEHINH;

- 32 HAYYHYIO ITyOIMKaIIHIO;

- 32 MHbIe y4yeOHbIC WM HAay4YHbIE JOCTH)KEHUSI.

CryneHt, He HaOpaBIIMi MHHUMAJIBHOTO KOJWYECTBA OalloB IO TEKyIeHW U
MIPOMEXYTOYHOM aTTecTallisIM B TpeJeNax mepBoro 6a30Boro Moayss (pasnena), JOmycKaeTcs: K
M3Y4YEHUIO0 CIIeAyIomero 0a3oBoro mMoxayis (paszena). EmMy mpemocTaBisieTcss BO3MOXHOCTh
nobopa OayoB B TEUYEHHE IBYX MOCIEIYIOIIUX HeAenb (CIeIyIOIUX 3a MPOMEKYTOUYHBIM
PEUTHHT-KOHTPOJIEM) Ha JIMKBUIAIUIO 3a0JKEHHOCTEH.

CryneHtaM, KOTOpble HE CMOTJIM HaOpaTh NMPOMEXKYTOUHBIM PEUTHHT WIM PEUTHHT IO
OUCHUIUIMHE B OOIIEYCTAHOBJEHHBIE CPOKH MO OOJIE3HM WM MO JAPYTUM YBaKUTEIbHBIM
IIpUYMHAM (JIOKYMEHTAJIBHO THOATBEPKICHHBIM COOTBETCTBYIOIIUM YUPEXKACHUEM), JI€KaH
(bakynbTeTa ycTaHaBIMBACT UHIMBUyaJIbHbIE CPOKH CAYUH.

Eciu nocne 3Toro cpoka 3aJ0JKEHHOCTh 110 HEYBAaXKUTEJIbHBIM IIPUUMHAM COXPaHAETCS,
TO Ha3HAYaeTCs KOMHUCCHUSI MO TpUEMY aKaJIeMUYECKUX 3aJ0DKEHHOCTEH ¢ 00s3aTebHBIM
ydacTHeM 3aBenyromero kadenpoil m nexana (ero 3amecturens). [lo pemieHHIO KOMHCCHUU
HEYyCIEeBAIOIINe CTYACHTHI MO MPEJICTaBICHUIO JEKaHa OTYUCISIIOTCS MPHUKAa30M pEKTopa W3
YHHUBEPCHUTETA 32 HEBBINOJIHEHHE YUeOHOTO0 rpaduka.

B o0co0pix ciydasx paekaH HMMeEET NIpaBO YCTAaHOBUTH JAPYTUE€ CPOKU JIMKBUIAIMH
CTYJAEHTAMH aKaJIEMUYECKUX 3a/10JKEHHOCTEH.

HesiBka cTyfeHTa Ha WTOTOBBIM WM TPOMEKYTOUYHBIH PEHTHHT-KOHTPOJIb OTMEYaeTCs B
PECUTHHT-JINCTE 3aIMChI0 «HE SBWICS». ECIM HesBKa MPOHM30ILIA 10 YBaKUTEIBHOW TNPHYHHE
(moaTBepKAEHA JOKYMEHTAJbHO), JeKaHAaT HMeEeT IpaBO pa3pelinTh MPOXOXKICHUE PEHTHHI-
KOHTpPOJISL B JIpyrue Cpokd. [Ipm HeyBaXHMTEIbHOW NPHYMHE HESIBKM B CTATUCTUYECKUX JAHHBIX
AekaHarta nmpocTasisieTcst «0» 0alioB, U CTYAEHT CUUTAETCS 3a0JDKHUKOM IO TaHHOW TUCHUILTHHE.

3.1.4. TEMbI KYPCOBbBIX PABOT

KypcoBbie paboThl HE TPETYCMOTPEHBI YU€OHBIM IIJIAHOM.



TEXHOJIOTUYECKASI KAPTA PEUTUHT A JUCIUTIJIMHBI

HanmeHoBaHue YposeHb/cTyneHb o6pasoBaHma Cratyc gMcumnanHbl B Konnyectso 3a4eTHbIX
ANCUMNAnHBI/Kypca 6akanaBpuaT, MarucTpartypa) paboyem yyebHOM nnaHe eanHnu/KpeamTos
(A, B, C)

MonekynapHas ¢u13mKa bakanasp A 6 Kpeautos (3ET)

CMeXKHble AUCLMUNAWHBI N0 y4ebHOMY NaaHy
MNpepwecTtsytowme: MatemaTunka, MHbopmaTuka, Teopusa BepoaTHocTel, MexaHuKa, ONTUKa, INEKTPOANHAMUKA

Mocnepytowme: KBaHToBas dpusmnka, Pusmka 1Bepaoro Tena, Cratuctmyeckas dpusmka

MO/AY/1b Ne 1
dopma paboTbl Konunuectso 6annos
min
eKylaa pabora  [[loceliaemocTs 3aHaTHiA (1 0
3aHaTMe — 1 6ann)

PeweHwne 3agay, 1 3agava — 0
1 6ann

Pedepat 5

AKTUBHOCTb 10
PeweHus 3agay ans 15
CaMOCTOATENbHOM PaboThl
3awmTta nabopaTtopHbIX

20
paboT

MpomeXKyTOYHbIN
PENTUHT-KOHTPOb
WTtoro 60

KoHTponbHasa paboTa 10

MOAY/1b Ne 2
dopma paboThbl Konnuyectso 6annos
min
eKkylaa pabora  [[loceliaemocTs 3aHaTHi (1 0
3aHsaTHe — 1 6ann)

PeweHwne 3agay, 1 3agava — 0
1 6ann

Pedepat 5

IAKTUBHOCTb 10
PeweHunsa 3agayd an4a 15
CaMOCTOSITENBHON PaboThI
3awmTta nabopaTtopHbIX

20
paboT

MpomeXKyTOYHbIN
PENTUHI-KOHTPOb
WTtoro 60

MOZAY/b Ne 3

KoHTponbHasa paboTa 10




dopma paboTbl Konunuectso 6annos
Min
eKkylaa pabora  [[loceliaemocTs 3aHATHi (1 0

3aHaTme — 1 6ann)

PeweHwue 3agay, 1 3agava — 0
1 6ann

PedepaTt

AKTUBHOCTb 10
PeweHunsa 3agayd an4 15
CaMOCTOATENbHOM PaboThl
3awmTta nabopaTtopHbIX

20
paboT

MpomMeXKyTOUHbIN
PENTUHT-KOHTPOb
Utoro 60

KoHTponbHasa paboTa 10

MOAY/Nb Ne 4
dopma paboTbl Konunyectso 6annos
min max

eKyLwasa paboTa MNMocewaemocTb (1 3aHATUE —
yieRp 1 6ann) 0 4

Pelienuve 3agay, 1 3agaya —
1 6ann 5 12

Pedpepar 10 20

IAKTUBHOCTb 15 20
PeweHunsa 3apgayd an4
CaMoCTOATENbHOM PaboThl 20 24

MpoMeKyTOUHbIN
PENTUHI-KOHTPOb
Utoro 60

KoHTponbHas pabota 10 20
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1. HaznayeHue ¢oHIa OLIECHOYHBIX CPEACTB

1.1. Heawbrwo cozmanus DOC guctummasl  Monexynsapuas @usuka — SIBASETCS
YCTQHOBJIEHHE COOTBETCTBHUSl YYEOHBIX JIOCTHKEHUH 3allylaHUPOBAHHBIM pe3yibTaTaM
oOy4eHust U TpeOOBaHUSM OCHOBHOM MpodecCHOHANBHOM 00pa30BaTeIbLHON TPOTrPaMMBI,
paboueil mporpaMmbl AUCIUTUINHBL.

1.2. ®OC 1o JuCUUIUIMHE PElIacT 3aAa4u:

- yOpaBJE€HHE TMPOLECCOM TNpUOOpeTeHHs] OOydYaloIMMHUCS HEOOXOJUMBIX 3HAHHM,
YMEHHH, HaBBIKOB M (OPMHUPOBAHMS KOMIIETEHIMI, ONpEeIeNIeHHbIX B 00pa30BaTEIbHBIX
CTaHJapTax MO COOTBETCTBYIOLIEMY HAIPABICHUIO MOATOTOBKH (CHEIMATLHOCTH);

- yIpaBjeHHE IMPOLECCOM JIOCTHKEHUSl pealu3aluu 00pa30BaTeNIbHBIX IPOTrpamM,
OIIpeIeJIEHHBIX B BUJIE€ HAOOpa KOMIIETEHIINI BBITYCKHUKOB;

OLICHKA JIOCTHKEHUH 00y4aroluxcs B Mpolecce M3YYeHHs TUCHUIUIUHBI OIpe/ieIeHueM
MIOJIOKUTEIBHBIX/OTPUIIATEIBHBIX pe3yabTaToB " TUTAHUPOBAHHE
MpeIyNPexAAMNX/KOPPEKTUPYIOLITUX MEPOTIPUSITHIA;

- olecrieyeHHE  COOTBETCTBUS  pe3yabTaTOB  OOydeHUs  3ajadaM  Oyayluei
npodeccnoHabHOM AESITENTbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAAMIIMOHHBIX W BHEIPEHHE
MHHOBAIIMOHHBIX METOJI0B 00yUeHHs B 00pa30BaTeIbHbIN MPOIECC YHUBEPCUTETA,

- COBEpIICHCTBOBAHNE CAMOIIOATOTOBKH U CAMOKOHTPOJISI 00yUaIOLIUXCSI.

1.3. ®OC pa3paboTaH Ha OCHOBAaHUY HOPMATHBHBIX IOKYMEHTOB:

- (eneparbHOr0  TOCYIApPCTBEHHOIO  OOpa30BAaTENBbHOTO  CTaHAApTa  BBICIIETO
o0pa3oBaHMs N0 HAMPABICHUIO MOATOTOBKU 44.03.01 Iledazocuueckoe obpasosanue (yposers
baxanaspuamay);

- 00pa3oBaTeNbHOM MpOrpaMMbl BBICIIET0 00pa30BaHUs MO HANPABJICHUIO MOJATOTOBKU
44.03.01 Ileoacoeuueckoe obpazosanue, (yposeHv bakanaspuama);

- Ilonoxenus o ¢popmupoBanuu (HOHAA OLIEHOYHBIX CPEACTB JUIS TEKYIIETO0 KOHTPOJIS
yCIeBaeMOCTH, TPOMEKYTOUHON M UTOTOBOW aTTECTallMM O0y4aromuxcs 1o o0pa3oBaTesIbHBIM
IporpamMMaM BBICIIET0 00pa3oBaHMs — MporpaMMamM OakajiaBpuaTa, porpaMmmam CrielaauTera,
porpaMMaM MarucTparyphl, MporpaMmaM IMOATOTOBKM HAay4YHO-TIEIarormyeckux KaJIpoB B
acupaHType B (elepaTbHOM TOCYAApPCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUYPEKICHUH
BbIcIIero obpasoBanusi «KpacHOSpCKHiA TOCYJapCTBEHHBIN MEJarorn4eckuii yHUBEPCUTET UM.
B.I1. AcradneBa» u ero puimanax.

2. IlepeyeHb KOMIETEHIUI € YKa3aHHEM JITanoB MX (OPMHMPOBAHUSA B Npouecce
U3yYeHH sl TUCHUNIHMHBI

2.1. Ilepeyenb KOMMeTEHIUIA, HOPMUPYEMBIX B IIporiecce n3ydeHus nucuurumabl: OK-

3 — croCcOOHOCTH UCIIOJIB30BATh €CTECTBEHHOHAYUHBIC U MAaTEMATHUECKHUE 3HAHUS
JUIs ODUEHTHUPOBAHUS B COBpeMeHHOM HH(popmarmonHoM npoctpadcTie; OIIK-3 — roToBHOCTH K

MICUXOJIOTO-TIEAArOTUYECKOMY COITPOBOXKICHUIO YIeOHO-

BocrniutareabHoro npornecca; OIIK-5 — BnageTs ocHOBaMH MpodeCcCHOHATLHON ITHKU

U PEYEBOU KYJIBTYPBI;

[1K-2 — criocoGHOCTh HMCMOIB30BaTh COBPEMEHHBIE METOBI U TEXHOJIOTHU OOydYeHUS U
JUArHOCTHUKH,

[IK-4 — cnocoOHOCTh HCHOJB30BaTh BO3MOXHOCTH OOpa30BaTEIbHON Cpeabl s
AOCTHIKCHUSA JIMYHOCTHBIX, MCETAIPCIMCTHBIX W MMPECAMCTHBIX PE3YyJIbTATOB 06yqu1/1;1 n
o0OecrieueHrsT KadecTBa Y4eOHO-BOCIUTATENLHOTO TMIPOIecCa CPEICTBAMHU IPEINOIaBaeMbIX
Y4eOHBIX TIPEIMETOB;

[1K-7 — crmocoOHOCTh OpraHW30BBIBATH COTPYAHUYECTBO OOYUAIOIMIMXCS , TTOIIEPKUBATh
HUX aKTUBHOCTb, HHUIIUATUBHOCTb U CaMOCTOATCIBbHOCTL, Pa3BUBATH TBOPYCECKUC CHOCO6HOCTH



IK-11 -

TOTOBHOCTBH

HCIIOJIBb30BAaTh

CUCTEMATHU3UPOBAHHEBIC

TECOPECTUUCCKHUE u

MPAKTUYCCKHUE 3HAHUA IJId IMOCTAHOBKH W PCHICHUA HCCICAOBATCIBCKUX 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
dopMupyemsie 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/3aY
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|HETIOCIIEJ0BATEIBHO
BOIIpOCa, JIeTKO yCTpaHUTH{U3IaraeTcsi MaTepual
KOHKPETU3UPYET HETOYHOCTHU o
ero  dpaxTHuCCKIM TTOTIOJTHUTEIbHBIM u
HAaBOJAILIMM  BOIIPOCaM
MATCPHATIOM. npenojaBaTers.

* Menee 60 6amioB — KoMIIeTeHIIUS HEe chopMuUpoBaHa.

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
KOMIIETEHINH 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 HE 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 camocmoamenbHo2o peuierus (B COOTBETCTBHU ¢ TeXHOIOTHYECKON KapToi
pelTHHTa TUCIUIUIMHBI Pabouel mporpaMMbl TUCITUTUTHHBI).
4.2.1. Kputepuu OLIEHUBAHUS 10 OIIEHOYHOMY CPEICTBY [lepeyueHb 60npocos 0is

CAMOCMOSIMENbHOU 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 OaJiI B 2 MOIYIISX (pa3aenax)

4.2.2. Kputepuu OLICHUBAHUS 10 OIEHOYHOMY CPEICTBY [Ipumepras memamuxa peghepamos

Kpurepuu oneHuBanus

KonndectBo 6amioB (BKJIa B pEHTHHT)

B pedepare o603HadueHa nmpodiema u 000CHOBaHA ee
aKTyaJbHOCTb, CJI€JIaH KPATKH aHAIIN3 PA3ITUIHBIX
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 OCBEIlEHA JIUIITh YaCTUYHO, JTOMYIICHBI
(dakTH4ecKue omMOKHN 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 (BKIaa 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 sK3aMEHAIIMOHHOM OwWiieTe COIEPKHUTCS Mo 9 3aJaHuil M TIPEICTaBIICHBI
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 ¢ kaxasIM 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 CTEIIEHU yIEIUTh BHUMAHHE BCEM MOZAYIISIM
JucuuIHel. FitoroBast 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 3aJaHHSIM.

5. BOINPOCHI DK3AMEHAIIMOHHOI'O TECTA 110 MOJEKYJISIPHOM
PU3UKE

1. B3aumogeiictBue moJiekyJ. U3mepenusi ckopocreid. Pacnipenesienusi ckopocrei

1.1 U3 xakux MaKpOCKONMYECKHX HM3MEPEHHH MOXHO IOJYYUTh JJAHHBIE O pa3Mepax
MOJIEKY? OxapakTepu3yiTe TOYHOCTh OMNPEACIICHUS 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 sKCriepUMEHTaIbHbIE CITOCOOBI M3yYSHHSI 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 rpagyK 3aBUCUIMOCTH CHJIbI B3aUMOJICHCT-
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 MoJieKyJ1 raza? Kak onpeaensitoT 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 st u3MepeHus CKOPOCTH YacTHI[bI HEOOXOJAMMO H3MEpPUTh €€ TEepeMElIeHHE U
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€ MJEAJIBHOTO rasa JiexaT Ha oJHOW u3orepme. B
KaKOM COCTOSTHUU - C OOJIbLIMM WJIM MEHBIIUM OObEMOM BHYTPEHHsISI SHEprus raza Oombiie?
Kak u3aMeHuTCs OTBET, €CIIM YYUTHIBATh B3aUMOJEHCTBIE MOJIEKY?

1.12 M3o6pa3ute mMpuMEpHBIM BUJ TJIOTHOCTH PacHpeneieHUs MOJEKYT MO TMPOSKIUSIM
ckopocteil. Kakoil mapamerp xapakrepusyer pacnpezneneHue. Kak u3MeHsercss B IUIOTHOCTU
pacnpeseNieHuss MOJIEKYII 10 MPOEKIUSAM CKOPOCTEH NP MOHUKEHUH TeMIIEPaTyphl?

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

1.14 Kaxk wucnons3ysd pacnpeneiaeHuss MOJEKYyJ IO MPOEKIUSIM CKOPOCTeH 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
HenmpoHuIaemo g azota. Kakum OyaeT cocTosiHue CUCTEMBI MOCie YCTAaHOBIEHUS! 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 bouspmoi 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[ Imob;
) nmoctosiHHOM 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.

:2 :é :lf 2
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_2 2 _
4) P—ganl]u [I . 5) P= TE]CQD’!

2

N
; 6) P_ 7ch_T .
2.5 Haiinute BepHbIe (POPMYIIBI 1J1s1 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:



n=L I’l=M =g_€_[| nzﬂ
_ M _ N [m M
) N7y s 6) PENAM gy p= 8) P~
_ _ 2 lel _ _k,

9) M= N.pmo 10y T=3 AR REEIN 12) R=—
PV=k/T R=k [N PV=viRT r=27
13) ¢ 14) ¢ha 15) ; 16) VR

R

17y k.=0el . 1g) ka_g .

2.6 Bo CKOJIBKO pa3 M3MEHUTCS JaBJIEHUE ra3a Ha CTEHKY TOTYaC IMOCJE 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 COCYJl HEKOTOpOro 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 mapa0oiibl 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, BO3SHUKAIOMIETO MPU KIACCHYECKOM (M TIPU 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 Ta3e OHO MCIBITHIBAET CHILY TPEHUS IPONOPIMOHATEHYIO CKOPOCTH

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

2.14 JlailiTe MOJIEKYJIIPHO-KHHETUYECKOE OOBSICHEHUE TOMY, YTO TIPH 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 Tuiomaan S. Kakyio peakTUBHYIO CHILY CO3/1ae€T UCTEKAIOIUN U3
oTBepcTHUs raz?

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 pgaBieHue 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 IKCHEPUMEHTAIBHOM CII0OCO0E M3MEPEHUs TEIUIOEMKOCTH rasa IpHu
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 U3MEPEHHS 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 8. Kakyro paboTy OH Ipu 3TOM COBEPITTHIT?

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 uzaer 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), eciau 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 ABaAmaTHIIMTPOBOM OajUlOHE TPH HadajdbHOM JaBliecHUH [ 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
0Ka3aj0Ch, YTO JABJCHHE 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, HAaXOAUBIIUNCS 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~ TEJIO0 MAIITMHBI 3a o7uH UKI? [Tokaxkure Ha Tpaduke 3Ty padory.
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 n300apuyeckl  CXald 1O IepBOHAYaJbHOro o0beMa, IOTOM
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 0aHOATOMHOIO UACAIBHOTO ra3a, HaXOAUBIIUICS MO

32

4

[==]¥.



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.
[TonoXUTENbHYIO 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 coBepmiaeT padbory? 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 (KIIM).
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 IOJBOJUMOIO OT HarpeBaTelsl TeIUla ra3 CoBepIIaeT 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 OXJIAKICHUU
rasa, €ciM ucrosb3yercs nuki Kapao?

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 pe3ylbTaTOM JIEHCTBUS TEIUIOBOM MAIIMHBI TAKKe 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 Ha ckonbko n3menmnach SHTPOIHUS BCETO MUPA IIPU 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 nbaa, 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 mpeacTaBiseT coOOW JBa COCIWHEHHBIX CIas Pa3sHOPOIHBIX
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 TEIJIOM30JIMPOBAHHBIN KOHTEWHEp ¢ / ke 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 AeIbHas TEIUIOTa IIJIaBIeHUs Jbaa paBHa 2,31/ 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 obbemoM 2V paszeneH neperopojkoi mnomonaM. 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 HICAIBHOIO 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 MOJIEKYJ HarpeBaTelss B DSHEPIHI0  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 BHUCUT Ha HETEIUIONPOBOJAHON HHUTH, a JPYrod JEKUT 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 aIa0ATUUECKOM 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 OpHoli 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, 00NagaroIee OOIBIINM OECTIOPSAKOM, 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 mepedopMyaupoBaTh yTBepkaeHue: "JIroOas
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, COCTOSIEE W3 MOJIEKYJ, UMEIOIUX MAarHUTHbIE MOMEHTBI, TOMEIIECHO 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 MOJYYEHUS 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 HANpPaBJICHHBIM IO W TMPOTHUB HANPABJICHHUS MAarHUTHOMN

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 mikaiga BbICOTHI? B KakOM OTHOLIEHWH HaXOJATCS IIKAJIbl BBICOT el 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 JOCTAaTOYHO KPYIHBIE, TO OHUM 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-TomMcoHa, UCXOAS U3 MPEICTABICHUNA O B3aUMOACHCTBHHM MOJEKYI 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 Omnpenenure, CKOJIbKO MPOLEHTOB OT 3HAUEHUS, NPEICKA3bIBAEMOr0 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

TeMmreparype. 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
HeycToiunBocTH? UTo €000 mpencTaBistoT 3TH ydacTku? [loscHUTE, B YeM 3aKII0YaeTcCs
HEYCTOMYMBOCTH COCTOSIHUSI Ta3a Ha HUX?

6.6 Ha yuacTtkax m3zorepMm Ban-nep-Baanbca ¢ n0n0XKUTEIbHBIM HAKIIOHOM T'a3 HA MOXKET
HaXOJUTHCS B COCTOSHUU 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 S)KHJIKOCTBIO UMEETCsI CBOOOIHOE MpocTpaHCcTBO. Kak, HE OTKphIBasi 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 000MX
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 IJOTHOCTb HACHIIIEHHBIX IMApPOB HAJl KUIISAIIEH 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 TeMmmepaTypa IJIaBJICHUS
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 oOmieir maccel 3 xe. Uemy paBeH 3a30p MEXIy IUIACTHHKAMU 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 Teifzep mpencraBisieT 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 BHIOpAchIBAaHHME CMeCH KHUMATKa ¢ mapoMm. OObsicHHUTE
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%. CKOJIBKO BOJBI CIEAYET AOMOJHUTEIHLHO UCIIAPUTH 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 XOJOJIWIbHUKA, HEe Oyner 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 MCIIAPUTHCS 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 TMOPIUHM BOJbI Ha KamMHU. [louemy, korjma mondpachiBalOT BOAY Ha PaCKaJCHHbIE
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
OIIpeieNIEHUSI 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 )
COEJMHEH 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 oOycimoBieHa €€ 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 aedopmamus 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 OOIBIION MPOYHOCTHIO?

7.18 OOBsicHUTE 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
IJIOCKOCTh 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 KOJICOAHUH 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 IUJIABJICHHUS HET JNAaHHBIX 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 >ToOM 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 KpHBOM COCYLIECTBOBaHMUS >KMIKOH 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 KPUCTAJIUIMUECKOM COCTOSIHUM IIPU KOMHATHOHM TeMmIepaTrype
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
YMEHBILIEHNS TEIUIOEMKOCTH KPUCTAJUIOB IIPY TOHWKEHUU TEMIIEpaTyphbl?

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, MOYEMY 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. PABHOBeCcHOe M3JIy4YeHHne
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 yBeIMUMIOCH
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 mpoBojs TOUHBIX BBIYUCIEHHH, HayepTHTE TrpaduK NPUMEpPHOrO X012
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, c1ab0o B3aUMOJICHCTBYIOMUX APYT ¢ aApyroM. Kaxmas
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 CpeAHEEe 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 cnekTpanbHas IUIOTHOCTh M3iyueHus? Kakyro CEKTpajapHYIO 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 SHEPIHsl 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 PACKAJIIEHHOTO TeJla €r0 IIBET 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 U3Ty4aTeIbHbIN BKJIaJ B TEMJIOEMKOCTh?

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 MAaKCUMYyMY 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-U3MepHUTEIbHbIEe MaTepUAJIbI 10 GopMaM TeKylleii 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 m0060ii paboTe MOKHO MPUCTYIATH TOJBLKO B TOM CIIydae, €Clid Bce €€ ATarbl HOHSTHBI U
HE BBI3BIBAIOT HUKAaKMX COMHEHHWH. [Ipy BO3HMKHOBEHHMH KAKUX-THOO HESICHOCTEH CciemyeT
HEMEIJIEHHO 00paTUThCsl K pykoBoauTento. Ilepen BhIONIHEHWEM HE3HAKOMBIX OMNEpaluid, a
TaKXe repes padoToi ¢ HOBBIMH MPHOOpAMH KaKIBIH CTYIEHT JOJDKEH MOJYyYUTh MOAPOOHBIN
WHCTPYKTaX.
PABOTA C HATPEBATEJIBHBIMH ITPUEOPAMH
HarpeBarenbHble mpuOOphl HENb3sl CTaBUTh HAa KPBILIIKY CTOJIA, UX HY)XKHO CTaBUTh Ha
acOecTOBBIN KAPTOH UM OCHOBAHHE IITATHBA.
[Io coBpemeHHBIM TpeOOBaHUSM TEXHUKH O€30MacHOCTH 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; TMpU PACTBOPEHHM IIEJIOYEH — 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 HIMEIOT 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 OTKPBITOM TOBEPXHOCTBIO 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
nometnieHus. 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 TJIaJKOW Oymaru, kak B cOBOK. COOpaHHYIO PTYTh
MOMEMIAI0T B ToOJCTOCcTeHHbIe Oanku ¢ Bomoii. HM B KOEM CIJIVUHAE 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 OTHOIIEHUH 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/yXOM OTHEOIACHBIE U B3PBIBOOIACHBIE 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 JIEKTPOOOOPYAOBaHNS, 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 DJIEKTPUYECKUX TIPUBOPOB — nns BocmIaMeHEHHS! BO3AYIIHO-Ta30BOM CMECH
JOCTaTOYHO MCKPBI, BO3HUKAIOMIEW MpU TMOJb30BAHUM DJIEKTPUUYECKUMU BBIKIIIOUATEISIMH,
LITETCENSAMH, U T. 1.

Ecnmu  ciywaliHO pa3osib€TCA  3HAUUTENIBHOE  KOJWYECTBO TOPIOUMX  SKUIAKOCTEH,
HE00X0AMMO HEMEJIEHHO 00ECTOYUTh KOMHATY OOIIUM PYOMIIbHUKOM, MTOTACUTh OTOHb BO BCEX
MCTOYHUKAX €ro, a MECTO MPOJIMBA 3achIlaTh IECKOM, KOTOPBI 3aTeM HaJ0 coOpaTh M BHIHECTH
B MecTo ciuBa otxoa0B JIBXK.

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

Hpumenenne [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 Henmp3si TymMTh HE CMENIMBAIOIIHUECS 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 OrHeTymuTenan. Haumbosee mNpennouTUTENbHBIM CpPEACTBOM OTHETYIICHUS B
yenoBusix naboparopuii ssisercs YIJIEKMCIIOTHBIE OTHETYHIUTEJIN. Nmeromuiics B
HUX JIMOKCHJ YIJIepoJa He COAEpX HUT BOJAbl M HE MPHUYMUHAET Bpeaa 000pYIOBAHMIO.
VYTIeKUCTIOTHBIE OTHETYIIUTENN BeChMa YIOOHBI W I(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 CHAEJaTh B IEPBbIE HECKOJIBKO CEKYHJ M TOPEHHE YCWIMBAETCA, CIEIYET
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 MTPUOOPHL.

[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 MaTepuan 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 CHUPTOBKH, CMavyMBaHHE HUIH(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 MATKYIO IMPOKIAIKY Ha CONPHUKACAIOLUIUXCS 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 MOXKHO ONMKe 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 IIETKH U COBKA, HO HU 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 CIIEIUAIBHBIM pe3lioM (06e3 HaKMMa) U, YIUPAsCh B TPYOKY OOJBIIUM 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 onucanHbiil npueM. PA3JIAMBIBATH TPYBKHU, HE OBEPHYB MX
TP 5TOM INIOJIOTEHHEM, 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 obeperarb OT HEPAaBHOMEPHOTO HArpeBaHMs TOJCTOCTEHHBIE CTEKIISIHHbIC
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 TOpsYMe >KUIKOCTH. B mpobupkax U3 TEepMOCTOMKOro cTekja Haumbosee
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 101 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 TOKOBEAYIIUM YacTsIM U MOKPOW CTEHKE WIIU
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.

IlepBasi noMoOLIb NP MOPAKEHUH IJIEKTPUYECKUM 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
JOTParuBaThbCsl TOJIOW PYKOM IO HAXOASUIErocs IOJ HaNpsDKEHUEM 4elloBeka. JleiicTBoBaTh
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€, PACCTETHYTh 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 10 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
IIPOMEKYTOUHOTO 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, MPEnoJaBaTeIsiMU 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 squrepaTypHOro odecne4eHust 11U CIHILTHHBI

(BKJII0YAS 3JIEKTPOHHBIE PeCypChl)

MoinekyusapHas hu3uka

(HauMMEHOBaHUE AUCIUILIUHEI)

st o0yuaronuxcs 00pa3oBaTebHON NPOrpaMMbl
YpoBens OakanaBpuara, 44.03.01 [Tegaroruueckoe oOpazoBaHue

(yxa3aTb ypoBeHb, IH(p U HAHMEHOBAHNE HAIPABICHUS IOATOTOBKH,)

, OyHag hopMma

(yka3aTh Ipoduib/ Ha3BaHHE IPOrPaMMBL B (popMy 00ydeHus)

Neo Hannune
HanmeHoBaHue MoTpebHocTb| MpumeyaHus
n/n mecTto/ (Kon-Bo 3K3.)
ObsaszaTenbHan AnTepartypa
Moaynb 1
1 P. ®eiHmaH, P. NlentoH, M. CaHnac, PelMHMaHOBCKME NeKuUn no ¢u3mKe. 3agaum u Bubn, kao., /2 5
ynpaxHenua. M.: Mup, 1978. - 544 c.
2 |A.A. VMBaHos, MonekynsapHas du3sumKa, T.4., KpacHoapck, PUO KIrny, 1997 r., 228 c. Bubn. /1 50
3 B.A. OpnoB 3agaun no Kypcy mosekynapHasa ¢usmka, KpacHosapck: PUO KMy, 2002. — 56¢.. Bbubn., Kad., /20 20
4 |B.A. Opnos, C.1N. CmupHOB J1abopaTopHbIN MPaKTUKYM MO MONEKy/sipHON ¢usnke, KpacHospck: PUO Bubn., Kad., /20 20
Krny, 2002.-174c.
5 P. ®eliHmaH, P. NleiToH, CaHac M. deliHmaHoBCKME nekuun no ¢usmke. T. 4: KMHeTUKa, TensnoTa, 3BYK. Bbubn., Kad., /10 15
M.: Mup, 1967. — 264 c.
6 NabopatopHsble 3aHaTUA no dusmke. / MNopa pea. 1.J1. TonbanHa. M.: Hayka, 1983. Bnbn., Kad., JlabopaTtopus 15
/10
Mopaynb 2
1 P. ®enHmaH, P. NlentoH, M. CaHac, PelMHMaHOBCKME NeKuUn no ¢u3mKe. 3agaum u Bubn, kao., /2 15
ynpaxHenua. M.: Mup, 1978. - 544 c.
2 |A.A. VMBaHos, MonekynspHas du3smkKa, T.4., KpacHosapck, PMO KIrny, 1997 r., 228 c. Bubn. /1 50
3 B.A. OpnoB 3agaun no Kypcy mosekynapHasa ¢usmka, KpacHosapck: PUO KMy, 2002. — 56¢.. Bbubn., Kad., /20 20
4 |B.A. Opnos, C.N. CmupHos NabopaTopHblii NPaKTUKYM MO MonekynapHoh ¢usmke, KpacHoapck: PUO Bubn., Kag., /20 20
Krny, 2002.-174 c.
P. ®eliHmaH, P. NleiToH, CaHac M. deliHmaHoBCKME nekuun no ¢usmke. T. 4: KMHeTUKa, TensnoTa, 3BYK. Bbubn., Kad., /10 15




M.: Mup, 1967. — 264 c.

6 NabopatopHsble 3aHATUA no dusmuke. / MNopg pea. /1./1. TonbanHa. M.: Hayka, 1983. Bubn., Kad., JlabopaTtopus 15
/10
Moaynb 3

1 P. ®eiHmaH, P. NlenTtoH, M. CaHac, PelMHMaHOBCKME NeKuun no ¢u3mKe. 3agaum u Bubn, kao., /2 15
ynpaxHenua. M.: Mup, 1978. - 544 c.

2 |A.A. VMBaHos, MonekynsapHas dusmKa, T.4., KpacHoapck, PUO KIrny, 1997 r., 228 c. Bubn. /1 50

3 B.A. OpnoB 3agaun no Kypcy monekynapHasa ¢usmka, KpacHosapck: PUO KMy, 2002. — 56¢.. Bubn., Kad., /20 20

4 |B.A. Opnos, C.1N. CmupHoB J1abopaTopHbI MPaKTUKYM MO MONEKysipHON ¢uanke, KpacHospck: PUO Bubn., Kad., /20 20
Krny, 2002.-174 c.

5 P. ®eliHmaH, P. NleiToH, CaHac M. deliHmaHoBCKME nekuun no ¢usmke. T. 4: KMHeTUKa, TennoTa, 3ByK. Bubn., Kad., /10 15
M.: Mup, 1967. — 264 c.

6 NabopatopHsble 3aHATUA no dusmke. / MNopa pea. /1.J1. TonbanHa. M.: Hayka, 1983. Bubn., Kad., JlabopaTtopus 15

/10

7 [M.B. Casenves, Kypc obwen o¢u3mMku: MonekynspHaa ¢u3Mka M TepmoauHamuKa. M.: Hayka, Buén., /10 15
dusMart/imt, 1998

8 A.MN. babuues, H.A. babywkuHa, A.M. BpaTKOBCKUI. U Ap. Pu3nYeckne BeanymHbl. CnpasodHuk / Moga,. Bubn., Kad., /2 15
pea. U.C. Tpuropbesa, E.3. Mennnxosa. M.: SHeproatommsaat, 1991. - 1232 c.

9 CuyxuH [.B. TepmoanHammKa n monekynapHasa ¢msumka. T. 2. M.: Hayka, 1990. — 592 c. Bbubn., Kad., /10 15

Moaynb 4

1 P. ®enHmaH, P. NlentoH, M. CaHac, PelMHMaHOBCKME NeKuUn no ¢u3mKe. 3agaum u Bubn, kao., /2 15
ynpaxHenua. M.: Mup, 1978. - 544 c.

2 |A.A. VMBaHos, MonekynsapHas du3smKa, T.4., KpacHoapck, PUO KIMy, 1997 r., 228 c. Bubn. /1 50

3 B.A. OpnoB 3agaun no Kypcy monekynapHasa ¢usmka, KpacHosapck: PUO KMy, 2002. — 56¢.. Bbubn., Kad., /20 20

4 P. ®eliHmaH, P. NleiToH, CaHac M. deliHmaHoBCKME nekuun no ¢usmke. T. 4: KMHeTUKa, TennoTa, 3ByK. Bbubn., Kad., /10 15
M.: Mup, 1967. — 264 c.

5 |A.B. Casenves, Kypc obweii ¢usnkn: MonekynapHan ¢usumka u TepmoauHamuka. M.: Hayka, Bubn., /10 15
dusMart/iut, 1998

6 |AN babuues, H.A. BabywiKkuHa, A.M. BpaTKoBCKUit. n ap. dusmnueckne sennumHbl. CnpasodHuk / Moa,. Bubn., Kad., /2 15
pea. U.C. Tpuropbesa, E.3. Meinunxosa. M.: dHeproatommsgat, 1991. - 1232 c.

7  |CvsyxuH [1.B. TepmoanHammka v MonekynsipHas dusmka. T. 2. M.: Hayka, 1990. - 592 c. Bubn., Kag., /10 15

8 P. ®eitHmaH, P. flelitoH, M. CaHac, PetHMaHOBCKUE nekuum no ¢pusmke. 1. 8-9 M.: Mup, 1978. - 544 c. Bubn, kao., /2 15




3.3.2. Kapra MmaTepuaJibHO-TEXHUYECKOI 0a3bl AU CIUTIIAHBI

MonekyngapHas duszuka

(HaMMEHOBaHHUE JUCLUIUINHBI)
st o0yuarommxcst 00pa3oBaTe/ibHOH NPOrPaMMbl

VYpoens 6akanaBpuata, 44.03.01 [lemarornyeckoe oOpazoBanme

(yka3aTtb ypoBeHb, IH(P 1 HAUMEHOBAHHE HAIIPABJICHHS MOATOTOBKH, )
, ounast hopma

(yxa3aTb poduiib/ HazBaHHE MPOrpaMMBbI U GpopMy oOydeHus)

Neo HanmeHoBaHue Kon-Bo dopma OTBeTCcTBEH-
n/n MCNONb30BAHMUA HbI
Nabopatopua monekynsapHOU U
aTOMHOW PU3NKKU
1 |HarnagHblie nocobua m 1 |JemoHCTpauma Ha NEeKUMAX U NabOoPaTOPHbIX 3aHATUAX 3aB. /labopar.
AEMOHCTPALMOHHbIE MmaTepuanbl
2 |KomnbtoTepbl 4 |ObecneyeHMe aBTOMATUYECKON 0O6PabOTKU M3MepeHni 3aB. /labopar.
npu npoBeaeHNn NabopaTopHbIX 3aHATUM
3 [labopaTopHOE CTEKNO - B cocTtaBe n1abopaToOpHbIX YCTAHOBOK 3aB. /labopar.
4 |9neKTpomnsmepuTenbHbie Npmbopbl - B cocTtaBe 1abopaToOpHbIX YCTAHOBOK 3aB. /labopar.
(MyNnbTUMETPbLI, aMNepMeTpbI,
BOJIbTMETPbI)
5 |bnoKu NnUTaHuA 6 |B cocTtaBe nabopaToOpHbIX YCTaHOBOK 3aB. /labopar.
6 |Tepmonapbl n TepmomeTpbl - B cocTtaBe 1abopaToOpHbIX YCTAHOBOK 3aB. /labopar.
CONPOTUBNIEHMNA
7 |Habop xMmMHUYecKnx peakTmMBoB - |PacxogHbI maTtepuan ana nabopaTopHbix paboT 3aB. /labopar.
8 |[lUTaTtuBbl U Kpenex - B cocTtaBe 1abopaTOpPHbIX YCTAHOBOK 3aB. /labopar.
9 [UHCTpymeHT - |OAnAa mOHTaXa yCTaHOBOK 3aB. /labopar.
10 [KomnaeKT cnpaBoOYHOM UTEPATYPLI - 3aB. /labopar.
11 (Ocumnnnorpadsol 2 |B coctaBe nabopaTopHbIX YCTaHOBOK 3aB. /labopar.
12 |Hacocebl 5 |B cocTaBe nabopaToOpHbIX YCTaHOBOK 3aB. /labopar.




13 |/1asepbl 1 |BcocTtaBe nabopaTopHbIX yCTaHOBOK 3aB. /labopar.

14 |PeocTaThl - B cocTtaBe 1abopaTOpPHbIX YCTAHOBOK 3aB. /labopar.

15 [PeoxopAHblii mocCT 1 |B coctaBe nabopaTopHbIX YCTAaHOBOK 3aB. /labopar.

16 |M3meputens L-C 1 |BcocTtaBe nabopaTopHbIX YCTaHOBOK 3aB. /labopar.

17 |UndpoBaa nsmeputenbHasn 1 3aB. /labopar.
naboparopua “L-micro”

18 |Undposaa nsmeputanbHasn 1 3aB. /labopar.

nabopatopus “Apxumen”




J'IH.[',T BHECEHHS HIMEHEeHHH
HNononnenns u w3MeHenns B yaebHoll nporpamme wa 2018 /2019 yueBuwii roa
B yuebHyO MporpaMMy BHOCATCS CHEIYIONIHE H3IMEHEHHI!

. Cricor mHTeparypsl 0OHOBIEH YUeOHBIMH H y4eDHO-METOIMYECKHMHE HIJIAHHAMH,
AEKTPOHHBIMHI o0palopaTeIbHBIMH pecypcamid. OOHOBIECH  OEpeUcHb  COBPEMCHHBIX
npoeccHOHATLHLIX a3 JaHHBIX H HHOPMALHOHHLIX CIPABOYHEIX CHCTEM,

2. ODHOBIEH NepeYeHb THIEH3HOHHOTO IPOrpaMMHero obecnedeHnd.

3. B dhoHA OLEHOYHBIX CPEACTE BHECEHLI M3MEHEHWA B COOTBETCTBMM npukazom «06
yTeepHaeHuH MonoxeHun o doHae OUEeHOYHBIX CPeacTE ANA TEKYILEero KOHTpoNsA

YCMEBAEMOCTH, MPOMEKYTOUHONW M UTOrOBOM (rocyAapCTBEHHOW UTOTOBOIA) aTTecTauMu» ot
28.04.2018 No297 (n)

VueDrag nporpaMma nepecMoTpeHa H 0100peHa Ha 3acelaHHH Kadeaps
"20" Mag 2018 r.. nporokon Ne 7

Buecennwie naMeHeHns VTBCPIE IR

3apenyrowmuii Kageapoi L /‘ TLE @ e .'5 Z;‘r

Jexan haxynerera (AHPEKTOP HHCTHTYTA) /ﬁ’;{ 2—-&':.'_:__-_
" 20 " Mad 2018 r.




