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PaGouast mporpamma mucturinabl « MosekymsipHast hU3nKa
cocraByieHa JoueHTOM OpnoBbiM Burtannem AJieKCaHAPOBUYEM

Pabouvas mporpamMma AMCIUIUIMHBI 00CYXK/I€HA HA 3aCeTaHuu Kadeapbl PU3NKH U METOIUKH
oOyueHwus pusuke

nporokoi Ne 8 ot «11» anpens 2019 r.

3aBenyromuii kageapoit -— B.N. Tecnenko

; @LL\
Ono0peHo HayYHO-METOIUYECKUM COBETOM CITEIIMAILHOCTH (HAPABJICHHSI TTOJITOTOBKH )
WHCTUTYTa MaTeMaTUKH, (PU3UKU 1 UHPOPMATUKHI

«16 » mas 2019 r. ITpotokon Ne 8

[Ipencenarens HMCC (H) ﬁ\ C.B. boptHOBCKH
s

Pabouvas mporpamMma AMCIUIUIMHBI 00CYXK/I€HA HA 3aCeTaHuu Kaenpbl PU3NKH U METOIUKH
oOyueHwus pusuke
npotokoi Ne 8 ot «06» mas 2020r.

3aBenyromuii kageapoit -— B.N. Tecnenko

; @LL\
Ono0peHo HayYHO-METOIMYECKUM COBETOM CITEIMAILHOCTH (HAMPABJICHHSI TIOJITOTOBKH )
WHCTUTYTa MaTeMaTUKH, (PU3UKU 1 UHPOPMATUKHI

«20 » mag 2020 r. ITpotokon Ne 8

[Ipencenarens HMCC (H) C.B. bopTtHOBCKH



Pabouas mporpamMma AMCHUILUIMHBI 00CYX/I€HA HA 3aCeTaHuu Kadeapbl PU3UKH U METOIUKH
oOyueHwus pusuke

npotokod Ne 8 ot «12» mas 2021 r.

3aBenyromuii kadenpoit -— B.. Tecnenko

¢ ffLL\
Ono0peHo HayYHO-METOIUYECKUM COBETOM CITEIIMAILHOCTH (HAMPABJICHHSI TIOJITOTOBKH )
WHCTUTYTa MaTEMAaTUKH, PU3UKU U HHHOPMATHKU

«21» mas 2021 r. [IpoTokon Ne 7

[Ipencenarens HMCC (H) 6\ C.B. boptHOBCKUH
7

-

Pabouas mporpamMma AMCIUIUIMHBI 00CYXK/I€HA HA 3aCeTaHuu Kadeapbl PU3NKH U METOINKH
o0yueHus pusuke

npoTokoa Ne 8 ot «04» mas 2022 r.

3aBeayromuit kadeapoit B.U. Tecnenko

-—

My

Ono6peHo HayYHO-METOJUUYECKHM COBETOM CIIEIIUATBHOCTH (HAMPABIICHUS TOJITOTOBKHU)
WHCTUTYTa MaTeMaTHKH, (GU3UKH U HH)OPMATHKU
«12» mas 2022 r. IIpotoxon Ne 8 A
[Ipencenatrens HMCC (H) C.B. bopTtHOBCKUI
&

-

Pabouas mporpamMma AMCHUIUIMHBI 00CYX/I€HA Ha 3acCeTaHuu Kadeapbl PU3UKH U METOIUKH
o0yueHus uzuke
npotokoi Ne 8 ot «03» mas 2023 .

¥ /__',/"/‘“«
3aBenyromuii kKageapoit _%},ﬂ ' C.B. JlaTbianes

On06peHo HayYHO-METOJUUYECKHM COBETOM CIIELUATbHOCTH (HAIIPaBIICHUS TOJITOTOBKHU)
WHCTUTYTa MaTeMaTUKH, (GU3UKU 1 UHPOPMATUKHU
«12» mast 2023 r. [IpoTokon Ne

8
Mpesncenarens HMCC (H) ‘&’gﬁ/} s E.A. Aémmna



IosicHUTEILHAA 3AIUCKA

1. MecTo TUCHUIUIUHBI B CTPYKTYpE 00pa30oBaTeIbHON MPOTPAMMBI.

Hacrosimias pabodast mporpaMma TUCHMIUIMHEI (J1ajiee mporpamMma) paspadoTaHa B
COOTBETCTBUHM C (elepaibHbIM TOCYAapCTBEHHBIM O00pa30BaTEIbHBIM CTaHIAPTOM
Bbiciiero oOpaszoBanuss (OI'OC BO) no wnampaBinenuto mnoaroroBku 44.03.01
[lenarornueckoe oOpa3zoBaHue (ypoBEHb OakajlaBpuara), YTBEPXKIACHHBIM IPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoin @enepanuu ot 09 pespans 2016 r.
Ne 91 (3apeructpupoBan B Muntocte Poccuun 02 mapta 2016 1. Ne 41305), ¢ yuetom
npodeccuonanbubix crangaptoB 01.001 Ilemaror (memaroruyeckasi AEsTEILHOCTH B
chepe MOUIKOJIBHOI0, HA4YaJIbHOTO OOIIEro, OCHOBHOI'O OOIIETr0, CPeAHEro OOIIero
oOpa3oBaHus) (BOCIIUTATENb, YUUTENb ), YTBEPXKICHHOTO MpukazoM Muntpyzaa Poccun
ot 18.10.2013 Neo 544n (¢ usm. ot 25.12.2014) (3apeructpupoBad B Muntocte Poccuu
06 nexabps 2013 r. Ne 30550), 01.003 Tlegaror qOMOJHUTEIHHOTO 0Opa30BaHUs JeTel
U B3pOCIBIX, YTBEpKIEHHOTrO npukazoM Muntpyna Poccuu ot 08.09.2015 Ne 613n
(3apeructpupoBan B Muntocte Poccum 24 centsaops 2015 r. Ne 38994), cormacHo
y4eOHOTO  TUIaHa  TOATOTOBKM  OakanaBpoB mo  Hampasienuto  44.03.01
«Ilenarornueckoe o6pazoBaHue» (4 roma).

2. Hucrumummaa  A1.B/J[.01.05  Monexynapuas — ¢uszuka  SBISIETCS
00s13aTeTbHON AUCIMILTHHON B Moayie “IIpenMeTHo-TeopeTHuekuii” yueOHoro mniaHa
U m3ydaercsa B 5 cemecTtpe. TpyaoeMKOCTh AUCIUIUIHMHBI BKIFOYACT B ceOs oOmmit
00beM BpEeMEHH, OTBEJICHHBIA Ha W3yUEHHE TUCHUIUIUHBI U cocTaBisieT 4 3.e. (144
yaca). KonnuecTBo 4acoB, OTBEJICHHBIX Ha KOHTAaKTHYIO paboTy (pa3iaudHble (pOpMBI
ayUTOPHOM pabOThI) ¢ MpernojgaBaresieM cocTaBisieT 76.3 yaca, Ha CaMOCTOSITEIbHYIO
paboTy cTyJeHTa oTBoIUTCA 32 yaca.

3. [enn ocCBOECHMS AUCUUILIINHBI

[ens npucuumuinHbl — ¢GOpPMUPOBAHUE Y OOYYAIOUIUXCSA MPEICTABICHUNH O
COBpPEMEHHOU (hU3MYECKONW KApPTUHE MHUpPA, KaK YACTU €CTECTBEHHOHAYYHOW KApTHUHBI
MUpa, 1 YMEHUN UX UCIOIH30BaTh B 00Pa30BATEIHHON EATETLHOCTH.

4. Ilnanupyembie pe3yJbTaThl 00yUEHHUS.

W3yyeHue AMCHMIUIMHBI  HAmpaBieHO Ha  (OPMHUPOBAHUE  CIEAYIOIIUX
KOMIIETEHIINH:

OK-3 — cmocoOHOCTh HCTOIb30BaTh €CTECTBEHHOHAYYHBbIE M MaTeMaTHYeCKUe
3HAHUS I OPUEHTUPOBAHHUS B COBPEMEHHOM HH(GOPMAIIMOHHOM ITPOCTPAHCTBE;

[IK-11 — roTOBHOCTH HCNOJB30BaTh CUCTEMATHU3UPOBAHHBIE TEOPETUUYECKUE U
NPaKTUYECKHWE 3HAHWS JIsI TOCTAHOBKM W PEUICHUS HCCIEAOBATEIbCKUX 3a]ay B
o0JtacTu 0Opa3oBaHUs.

Tabmuua 1. «I1nanupyemsle pe3ysbTaTbl OOy4EeHHS

3amauu ocBOeHUs Ili1anupyembie Koa pesyabTara
AU CHMIIJINHBI pe3yJbTaThbl 00y4eHus o0yueHust
0 JUCHHUILIMHE (KkoMmeTeHIUA)
(ZeckpunToOpsbI)




L.

2.

3.

4.

3HAKOMCTBO C
pacnpoCTpaHEHHBI
MU (HU3UYIECKUMU
TEOPUSIMH U
SIBJICHUSIMU B
obnactu
MOJIEKYJIIPHOU
[11)76370097

PazBurue
M03HABATENLHON
NOTpeOHOCTH Y
CTYJICHTOB

dopMHUPOBaHUE
yMEHUS
MIPOEKTUPOBATH
buznyeckuit
SKCIIEPUMEHT B
obOnactu
MOJIEKYJISIPHOMN
busuKy u
TEPMOINHAMUKH

dopmMupoBaHUE
YMEHHUSI peliaTh
busznueckue
3a/1a4l pacyeTHHIE
Y KaUE€CTBEHHBIE B
obOnactu
MOJIEKYJISIPHON
busuKy u
TEPMOAUHAMUKHU

3HaTh:

- OCHOBHBIE THIIbI
Mozener Gu3nIecKux
MOJIEKYJISIPHBIX CHUCTEM,
- 3aKOHBI
TEPMOJIMHAMUKHU U
MOJICKYJISIPHOUN (DU3UKH
- IPUHITUTIBI
MIPOCKTUPOBAHUS
duznuecKoro
AKCTIIEPUMEHTA,

YMeTh:

- IPOEKTUPOBATH
buznyeckuit
AKCIIEPUMEHT,

- aHaJIM3UPOBATH
aJIeKBATHOCTh

JOITy CKaeMBbIX
MOJIETIbHBIX
NpUONIMKEHUH,

- pemath y4eOHbIe
pacyeTHbIE U
KayeCTBEHHbIE 3a]1a41

- apryMEeHTUPOBAaTh
Hay4YHYIO MO3UIIUIO MPU
aHAJIU3€E MICEBJIOHAYYHOU
Y JDKCHAYYHOU
uHpopMau

- IOJTy4aTh, XpaHUTh U
nepepadbaTeIBaTh
uH(pOpMAIIHIO C
UCII0JIb30BaHUEM
uH(OPMaIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U
uH(OpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU
cetu «MHTEpHET»

Bnaners:

- MpUeMaMU pPeIIeHUs
y4eOHBIX 3a/1ad4,

- METOJMKOM
oOpaszoBaTeILHON U
KYJBTYPHO-

OK-3, IIK-11




IIPOCBETUTEIbCKON
JEATSIILPHOCTH B 00JIaCTH
busuku

5. KoHTpoJb pe3yibTaToB OCBOSHUS AUCITUIUTHHBL. METO bl TEKYIIET0 KOHTPOJISI

yCIIEBAEMOCTH:

- KOHTPOJIb TIOCEIIECHUS 3aHSITUH;

- 3aIlIUTa JJa0OPaTOPHBIX padOT;

- 3aIIMTa PAaCUETHBIX 3a7a4.

dopma UTOTOBOTO KOHTPOJIS TTOP AUCIUTIIINHE —IK3aMEH.

OreHOYHBIE CPEACTBA PE3YJIbTATOB OCBOCHUS JMCIMIUIUHBI, KPUTEPUH OIICHKU
BBITIOJIHEHUS 3aJIaHUM TIPEICTaBICHBI B pasjenie «DOoHABl OIIEHOYHBIX CPENCTB IS
MPOBEJICHUSI TEKYIIIET0 KOHTPOJIS U MMPOMEXKYTOUHON aTTECTAIIUU O0YHAIOITIXCSD.

6. Ilepedenp 00pa3OBATENBHBIX TEXHOJOTHUM, WCIOJIB3YEMBIX IPH OCBOCHUU
JUCITUTUTHHBI.

B pamkax ydeOHOro mporecca MO AUCHHUILIMHE HCHOIB3YIOTCS TEXHOJIOTHH
COBPEMEHHOTO  TPAAWIIMOHHOTO  OO0y4YeHHs  (JIEKIMOHHO-Ta0opaTopHas-3adeTHAS
cUcTeMa).

[locne u3yuyeHWs TUCHUIUIMHBI CTYJACHT MOXKET MPUHATH y4acTHE B HAyUYHBIX
KOH(EPEHIIUAX, TOCBAIICHHBIX MPOOIeMaM TEPMOIUHAMUKH.



3.1.1. TexHosiornyeckasi Kapra o0ydeHus JUCHUILINHE

MoinekynapHas dhuzuka

(HaUMEHOBaHUE AMUCIUIUTHHBI)

st o0yqarommxcsi 00pa3oBaTe/bHOM MPOrPaMMbl

VYposens O6akanaBpuata, 44.03.05 [legarornyeckoe oOpazoBaHue

(yka3aTb ypoBeHb, (P U HAHMEHOBAHNE HANPABICHUS OITOTOBKH,)

dusuka 1 nHOOPMATHKA, O9HasA dhopMa

(yka3aTp npoduiis/ Ha3BaHHE MPOrpaMMBbI U GopMy 00ydeHws)

(o01Iast TPYI0EMKOCTh AUCIHILTUHBI 7 3.€.)
Monaynu. HaumeHnoBaHue pa3ieinoB U TeM Bcero yacoB | AyIUTOPHBIX YacOB Bueayau- Pe3ynmbTaTel 00y4ueHUS M BOCIIUTAHUS
TOPHBIX @DOpMBI U METOBI KOHTPOJIS
4acoB
Jlexuu | Jlabopato
PHBIX
Moayas 1 40 8 18 16 3amura 1a60paTOPHBIX padoT.
«MonexynspHO-KUHETHYECKAS TEOPUS U
3JIEMEHTBI TepMOIH/IHaMI/IKI/I» 3aH_II/ITa CaMOCTOATCIIbHO PCHICHHBIX 3a/1a4.
Vuebnsrii anement 1.1 «Monekyibl. TermmoBoe 20 4 9 8 3auura 1a060paTOPHBIX PaboT.
paBHOBECHE
3amnyra caMOCTOATENILHO PEIICHHbBIX 33/1a4.
YueOnbiit a1emenT 1.2 «MaeanbHblii ras. [lepsoe 20 4 9 8 3arura 1a00paTOPHBIX PadoT.
Ha4aJio TEPMOAUHAMUKI)
3ammra caMOCTOSTEILHO PEIICHHbBIX 33734,
Monyas 2 32 8 8 16 3ammTa 1a60paTOPHBIX PadoT.
«BepoATHOCTHBIM MMOAXOA B OINKHCAaHUHU
MaKPOCHCTEMY 3ammra caMOCTOATEILHO PEIICHHBIX 3a7a4.
VYueOnbiii amement 2.1 «Brtopoe Hawao 18 4 4 8 3amura 1a60paTOPHBIX PaboT.
TEPMOJUHAMHUAKI
3anyra caMOCTOATENILHO PEIICHHbBIX 33/1a4.
YueOubiii amemedt 2.2 «BepostHbie u 14 4 4 8 3amuTa 1a00paTOpHEIX paboT.
HEBEPOSITHBIE COCTOSTHUSI
3amnmra caMOCTOATENLHO PEIICHHbBIX 331a4.
Monyas 3. 56 10 20 16 3ammTa 1a60paTOPHBIX PadoT.

3aIJ_II/ITa CaMOCTOATCIIbHO PCHICHHBIX 3a4a4.




«ArperatHble COCTOSTHUS

VYuaeOnsrii anement 3.1 «I"a3bm» 20 4 8 5 3amrura 1a60paTOPHEIX padoT.
3aIJ_II/ITa CaMOCTOATCIIbBHO PCHICHHBIX 3a4a4.
VYueOnslii anemenT 3.2 «Kuakoctm» 18 4 8 5 3amrura 1a60paTOPHEIX padoT.
3aIJ_II/ITa CaMOCTOATCIIbHO PCHICHHLIX 3aa4.
YueOusrii anement 3.3 «TBepabie Tenay 18 2 4 6 3ammura 1ab0paTOpPHBIX PaboT.
33HII/ITa CaMOCTOATCIIbHO PCHICHHBIX 3aa4.
Moayas 4. 16 4 22 3ammuTa 1a00paTopHBIX padoT.
«OJIeMEHThl ~ CTaTUCTUYECKOTO OIMUCAHUS
CUCTEM» 3ammTa caMOCTOSITEIEHO PEIICHHBIX 3a/ad.
YyeOHbIit DJIEMEHT 4.1 «MeTobl 16 4 22 3auver.
CTATUCTUYECKOM MEXaHUKH B MOJIEKYJISPHO- OK3aMeH.
KUHETUYECKON TEOPUN
Hroro 144 30 46 70




3.1.2. COAEP)KAHUE OCHOBHBbIX PA3JIEJIOB U TEM JUCIIAIIJIMHBI

Moayasb 1. «MoneKyIapHO-KHHETUYECKASI TEOPUS U DJIEMEHTBI TEPMOJINHAMUKIY
Yueonwiit snemenm 1.1 «Monexyinbl. TernoBoe paBHOBECHE
CogepxaHuie ya4eOHOTO JI€MEHTA:
aTOMBI, MOJICKYJIbI, 3aKOH ABOTaJpO,
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH,
HKCTIEPUMEHTAJIbHBIE CPEJICTBA MOJICKYJISIPHON (DU3UKH,
JBUKEHUE U B3aUMOJCICTBUE MOJIEKYII,
BU/IbI TETJIOBOTO PAaBHOBECHS.
Yueonuwiit anemenm 1.2 «neanwhslii ras. [leppoe Hayaio TepMOIMHAMUKIY
Coneprxkanue y4eOHOTO 3JIEMEHTA:
ypaBHEHHE COCTOSHUS MI€aJIbHOTO ra3a (KIacCUYecKui U KBAHTOBBIN MOIXO),
MOJIEKYJIIPHBIE TIOTOKH, SIBJICHUSI TIEPEHOCA,
MOHSITHUS BHYTPEHHEH YHEPTHH, pabOThl, KOIMYECTBA TEILIOTHI,
NepBOE HAYAJI0 TEPMOIUHAMUKH,
aanabaTUYeCKHii mpoiiecc,
TETJIOBBIC MaIUHbBI, UKL, KIT/I.

Mopnyab 2 «BeposITHOCTHBIN IOJIXO/] B ONMUCAHUU MaKpPOCUCTEM»
Yueonwuit anemenm 2.1 «Bropoe Hayaio TepMOANHAMUKIY
Coneprxkanue ydeOHOTO 2JIEMEHTA:
o0OpaTuMble 1 HeOOpaTUMBbIE TEIIOBbIE MAILIUHBI,
SHTPOMMSL, BTOPOE Hauyajao TEPMOAUHAMHUKH,
teopema KapHho,
SHTPOMNMSI U BUJIBI Xa0Ca,
Yueonwuit anemenm 2.2 «BeposiTHbIE U HEBEPOSITHBIE COCTOSIHUS
Coneprxkanue y4eOHOTO 2JIEMEHTA:
HIOHSATHE BEPOATHOCTH, BEPOATHOCTh TEPMOAMHAMUYECKOTO COCTOSIHUS,
JUCKPETHBIE U HETIPEPHIBHBIE CITyYaiiHbIE BEJIUYUHBI,
LIEHTpaJlbHasl MpeJieNIbHas TeopeMa,
CBSI3b BEPOSITHOCTU U SHTPOIIUH,
pacrpenenenue boibimana, 6apomerpuueckas popmyia.

Monyab 3. « ArperaTHbl€ COCTOSTHUSI

Yueonwuit snemenm 3.1 «I"a3pi»

CopepxaHnue yueOHOTO JI€MEHTa:
addekr Ixoyns-Tomcona,
ypaBHEHHE COCTOSHUS peajbHOTO rasa,
uzorepmel Ban-nep-Baainbca,
HACBILICHHBIN map.

Yueonwuii anemenm 3.2 «Kunkoctuny»

Coneprkanue y4eOHOTo 3JIEMEHTa
(ha30BBIi TEPEX01 «Ta3-KUIKOCTHY,
KpUTHYECKas TeMIleparTypa,
JUarpamMMbl COCTOSTHUS,
ypaBHenue Knaneiipona-Knaysuyca,
MOHSITHUS BIIAYKHOCTH, KOHBEKTUBHAS YCTOMUHUBOCTH aTMOC(EPHI,
CBOICTBa NOBEPXHOCTH KUAKOCTEH (KaMWUISIPHBIE SIBJICHHS, IOBEPXHOCTHOE
HaTSDKEHUE),

Yueonwtii 3nemenm 3.3 «TBepapie Tenay

CopepxaHuie y4eOHOTO PJIEMEHTA:
KpUCTAJIMUECKast CTPYKTYpa,



TEIUIOBBIE CBOMCTBA KPUCTAIIOB (KJIACCHUECKOE M KBAHTOBOE OIHCAHUE),

(ha30BbBIN MTEPEXO]T «GKUIKOCTh-TBEPIOEC TEIOY,

MEXaHWYECKHUE CBONCTBA TBEpAbIX Ten (ympyras W IjacThyeckas nedopmanus,
3aKkoH ['yka, quciokamum),

CBOMCTBA MOJMMEPOB.

Moayab 4. «D1€MEHTBl CTATUCTUYECKOTO OTMMCAHUS CUCTEMY
Yueonwuii 3nemenm 4.1 «MeTozibl CTATUCTUYECKON MEXAHUKH B MOJIEKYJISIPHO-KUHETHU-
YECKOU TEOPUM»
CopepxaHnuie yaueOHOTO dJI€MEHTa:
KBaHTOBBIE COCTOSIHUS CIIMHOBBIE CUCTEM,
B3aMMOJICICTBYIONINE KBAHTOBBIE CUCTEMBI,
pacmpe/eieHie TeTIOBOM SHEPTUH, YIbTpaduoieToBas KaTacTpoda,
Teopusi paBHOBECHOTO n3ny4yeHus [lnanka.

Tembl Jeknui

No Monyiib, yaeOHBIN JIEMEHT Tembl nekui
1 Moayas 1.

«MonekynspHO-KHHETHYECKAsl TEOpUs U
3JIEMEHTHI TEPMOANHAMUKIY

VYueOnblii aement 1.1 Jexmusa 1. «MonekynsipHO-KUHETHYECKAs
«Momnexynbl. TemioBoe paBHOBECHE»  TEOPHUSD
Jlexuuss 2. “PacnpeneneHuss MOJIEKYJ IO
CKOpOCTAM”
Jlexus 3. «TemmnoBoe paBHOBECHS

Jlekimst 4.  «YpaBHEHHME  COCTOSIHUSA
U/1€aIbHOTO ra3ay

Jlexuus 5. «3aKkoH COXpAaHEHHUS SHEPIUU B
TEIUIOBBIX MPOLIECCAX)

VY4eOuslii paemedT 1.2
«Mneanpubiii ra3. Ilepsoe Hauano

TEPMOJIUHAMUKI
pMOZL Jlexuust 6. «IIpumeHeHue mnepBOTO Havaia
TEPMOTUHAMUKIY
2 Moayas 2
«BeposATHOCTHBIN MOAXO/ B ONMMCAHUU
MaKpOCHUCTEM»
Jlekuusa 7. «Bropoe Hauano TepMOJUHAMUKH.
. DHTpONUs»
YueOnbIii aemMenT 2.1 P
Jlekuua 8.  «DOHTpomHMs  Kak  Mepa
«BTopoe Hayaio TepMOIMHAMUKI
Oecropsiikay
Jlexumst 9. «Buasr Gecriopsiakay
Y4eOHbIif 2eMeHT 2.2 Jlexuus 10. «BeposTHOCTBY
«BeposTtHbie u HEBeposiTHbIE cocTosi-  Jlekmus 11. «Pactipenenenue bonbimanay
HHUSD Jlekuus 12. “YactHble BOIIPOCHI
BEPOATHOCTHBIX PaCHpeIeTICHUN .
3 Moayas 3.
«ArperaTHbi€ COCTOSTHUS»
YueOHbIit aemMenT 3.1 Jlexnusa 13. «PeanbHble ra3bh»
«I"a3b» Jlexuus 14. “U3orepmbl Ban-nep-Baanbca.

JuarpamMmbl COCTOSIHUS



Y4eOHslii pi1eMeHT 3.2
«XKunxoctn»

VYueOHsblil deMenT 3.3
«TBepabie Tena»

4 Monyas 4.
«OIEeMEeHThl CTaTUCTUYECKOTO
OITMCAHUS CUCTEM»

YuyeOusiii diement 4.1
«MeToabl CTaTUCTUYECKOM MEXaHUKH B
MOJIEKYJIIPHO-KMHETUYECKON TEOPHUI

Jlekuusa 15. «Da3oBbie Mepexobl »

Jlexuus 16. «CBoiicTBa
[ToBepXHOCTHOE HATSKEHUE)
Jlexnug 17. “Ocmoc”

JKUIIKOCTEH.

Jlexkumst 18. «MexaHu4yeckue U TEIJIOBBIC
CBOICTBa TBEPABIX TEI»

Jlekms 19. «IInmactuyeckas nedopmanusi.
[TonuMepHbIE IETOYKNY

Jlexkmmst  20. «Mexanuueckass o0paboTka
MaTepuaioB. JleQeKTrl B KpUCTAIIAX)»

Jlexkumss  21.  «OCHOBHBIE  TOJOKEHHUS
CTaTUCTUYECKON MEXaHUKW

Jlekuus 22. «PaBHOBECHOE U3ITYUYECHHUE)
Jlexuus 23. “IIpuyuHBl HECOCTOSTEIBHOCTH
KJIACCHYECKOI0  MOJAXO0Ja K  HEKOTOPBIM

SBJIEHUSAM .

[Tpumedanue: TekcThl TeKIMN TPAKTUYECKH OTHOCTHIO U3JI0’KEHBI B ydeOHOM nocoOuu [1].

Tembl 1a60paTOPHBIX padoT

Mopynb, yaeOHBIN 3JIEMEHT

1 Monayas 1.

((MOJ'IGKyanHO—KI/IHCTI/I‘IGCKaH TCOpHUI U
OJICMCHTBI TCPMOANHAMHUKN)

VY4eOusrii anement 1.1
«Momnexkynbl. TemioBoe paBHOBECHE)

VY4eOuslii paemedT 1.2
«M neanpubiii ra3. Ilepsoe Hauano
TEPMOJIUHAMUKI

2 Moayas 2
«BepoATHOCTHBIN MOAXO/ B ONTMCAHUU

Tembl npakTHUECKUX U TaOOPATOPHBIX

3aHATHI
- IlpaBuna TexHuUKH O€30MaCHOCTH.
ONEeMEHTBl TEOpUU MOTPEIIHOCTEN.
N3mepurtenbHbie TPHOOPHI.
- Omnpenenenue cpenHei
KBaJIpaTUYHOM CKOPOCTH  MOJIEKYII
BO31yXa, YHUBEPCAJIBHOM Ta30BOM

IIOCTOSSHHOM M TIIIOTHOCTH BO3ayXxa
MCTOJAOM OTKAa4dKH.

3.1.Temnepatypa u  cmocoObl  ee
U3MEpEHUs. TepmomeTpsl
CONPOTHUBIICHHUS. *

3.2.0npenenenue KO3 PHUIIMEHTOB

JTMHAMAYECKOH BSI3KOCTH BO3/yXa.
3.3.1i3mepeHne yHHUBEpCATIbHOM Tra30BOMU
MOCTOSIHHOM.



MaKpOCHCTEM»

VYy4eOusblii diiemenT 2.1
«BTopoe Hayasio TepMOIMHAMUKIDY

Yy4eOusblii di1eMeHT 2.2
«BeposiTHBIC U HEBEPOSTHBIC COCTOSI-
HUA»

Monyas 3.
«ArperatHbIe COCTOSTHUSD)

VYy4eOusblii diiemeHT 3.1
«I"a3e»

YueOusblii di1eMeHT 3.2
«Kunkoctn»

Y4eOHslii aimeMeHT 3.3
«TBepapie Tena»

Mopnyas 4.
«DNEeMEHTBl CTATUCTHUYECKOTIO
OIHMCAHUS CUCTEM

YyeOusblii diiemeHT 4.1

10.

11.

OKCIepUMEHTAIbHOE  HMCCIIEeI0BaHUE
pacrpeiesieHus: TEPMOAJIEKTPOHOB T10
CKOPOCTSIM. *

Onpenenenue C,/C, o CKOpPOCTH
3ByKa B ra3e METOJIOM CTOSIYUX BOJIH.
Onpenenenue mokazaTels aanadaThl
BOo3ayxa MetosioM Knemana-/lezopma.
Onpenenenne  yAeNbHOW  TEIJIOTHI
nepexoja BOABI B map  TpH
TEMIIEPAType KUIICHUS.

H3mepenne OTHOLIEHHUS Cp/ c, s

KUAKOCTH  METOJIOM  audpakuuu
CBETa Ha yJIbTPA3BYKOBOU pEIIETKE.

N3mepenne OTHOCUTEIIbHOU
BJIQXKHOCTH BO3]lyXa.

W3ydyeHne 3aBUCMMOCTH JaBIICHUS
HACHIIIEHHBIX napos oT
TEeMIEepaTyphl.*

Ornpenenenue KO3 puUIeHTa
00BEMHOTO PACIIUPEHUS KUTKOCTH.
H3yuenue 3aBUCHMOCTH
KoddduImeHTa MOBEPXHOCTHOTO
HATSDKEHHUS KHUJIKOCTH oT
TEMIEpaTypbl W KOHLEHTpPalUu
pacTBOpa METOJOM  MaKCHMAaJIbHO

JAAaBJICHUS B ITY3BIPbKCE.

Wsmepenne  BSI3KOCTH  SKHJIKOCTH
MetogoM CTokca

Ornpenenenue KO3 puImeHTa
TEIUIONPOBOAHOCTH MeTasua. *
Kpucramnmzanus CILJIABOB u
pacTBOpOB.

TemioBoe  pacimipeHHE TBEPAOIO
Tena.

N3mepenue temmneparypbl U TETUIOTHI
TJIaBJICHUS TIPUIIOS. *

Nzyuenue dazoBoro nepexoaa
KPHUCTAILTH3AIH THIOCyb(uTa
HaTpus.

N3mepenne moayns FOHra.



«MeToabI CTATUCTUYECKONM MEXAaHUKH B
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHI)

IIpumeyanus:

1. OnucaHue YCTAaHOBOK JKCIEPUMEHTAIbHBIE 3aJaHUsl W KOHTPOJbHBIC
BOIIPOCHI U3JI0’KEHBI B mocoouu [3].

2. Yacte aynIuTOpHOTO BpPEMEHHM B COCTaBe JIabOpaTOpHBIX paboT U

WHINBUYAJTbHBIX 3aHATUNA UCTIOIB3YETCS JIJISl MPAKTUKYMa TI0 PEIISHUI0 3a7a4. 3aaun
muddepeHITIPOBaHbl 110 YPOBHIO CIIOKHOCTH M TIPEJICTABIICHBI B TOCOOUH [2].

3. B wactm mabGoparopHbeix pabor wucmonsdyercs OBM mns o6paboTku
pe3yIbTaTOB U3MEPEHUN U MPEACTaBICHHUS OTUeTa (Takue padoThl B TAOIUIIE OTMEUYCHBI
CUMBOJIOM «*»). Mcrnonb3yercs mporpaMMHOE OOECIEUEeHHE, CO3/IaHHOE aBTOpamMu
JAHHOM MporpaMmbl M 4YacTUYHO KoMmoHeHThl makera MS Office (DnekTponHbie
TaOIUIIBI).

3.1.3. METOJIMYECKUE PEKOMEHJIALIMU [TO OCBOEHUIO
JUCHUTNIUHBI

Jucuunnuna «MonekynapHas ¢uzuxa» W3ydaeTcs B T€UEHHE OJIHOTO CEMECTpa.
OCHOBHBIMU BUJAaMU y4E€OHOH AESATENBHOCTA MPU U3YYEHUH JAHHOW JTUCUUILIUHBI
ABIIAIOTCA: JIEKLUH, TaOOpaTOpHBIE pabOThI, CAMOCTOSATENbHAS paboTa CTYACHTA.

Jlexnuu sBISIOTCS OAHUM U3 OCHOBHBIX BUJIOB yU€OHOMN JEATEIBHOCTH B By3€, Ha
KOTOPBIX  IIPENOAAaBaTelIeM  M3J1aracrcsi COAEpKaHUE TEOPETUYECKOro  Kypca
JUCLUIUIAHBL. PEKOMEHyeTCsl KOHCIIEKTUPOBATH MaTEepUal JICKLIHAN.

Ha paGopaTopHbix paGoTax CTYyAEHTbl YAaCTUYHO IUIAHUPYIOT M BBIIOJHSIOT
(¢u3nuecKre SKCHEPUMEHTHI O]l PyYKOBOACTBOM mpernoaaBaTens. CTyIeHThl JOJKHBI
pemnTh psia 3anad. llocemienue crygeHTaMu JEKIMOHHBIX U J1A0OPATOPHBIX 3aHATHI
ABJISIETCS 00S3aTEIbHBIM.

C conepxaHueM JEKIHOHHBIX U IPAKTUYECKHUX 3aHITUI MOYKHO IIO3HAKOMUTHCS B
Paboueti  npocpamme Oucyuniunvl, a € TPYAOEMKOCTBIO KaXJOH TeMbl U
IPAaKTUYECKOT'0 3aHATUS — B Texnono2uyeckoll kapme o0yuenus OUCyuniute.

BueayautopHas  camocrosiTelbHas  paboTa  CTyJE€HTa  HampaBieHa  Ha
CaMOCTOSITEJIBHOE  M3YYEHHE PEKOMEHJIOBAHHOM  JUTEpaTypbl, MOAIOTOBKY K
BBITIOJTHEHUIO JTA0OpaTOPHBIX PaboT, perieHue 3amad Juisi CaMOCTOSTEIbHOU paboTHI,
COJIEPKALINXCS B JOKYMEHTE 3a0auu 01 CAMOCMOAMENbHO20 PeUuleHus.

CnMCOK OCHOBHOM M JIOIIOJIHUTEIBHOM JIMTEPATYPBI, PEKOMEHIOBAHHOW JUIS
CaMOCTOSITEJIBHOIO M3Y4YE€HHUs IO AUCUUILIMHE, NpUBENEH B Kapme numepamypHo20
obecneveHuss OUCUUNTUHBL.

OOpa3oBaTelibHbI TPOLECC MO AUCHUIUIMHE OPraHu30BaH B COOTBETCTBUHU C
MOJYJIbHO-PEUTUHIOBOM  CHCTEMOM  IIOATOTOBKM  CTYJIEHTOB, IPUHATOM B
yausepcurete!. MoaynbHo-peiitunrosas cucremoii (MPC) — cucremMa opraHusanun
npolecca OCBOCHUs JUCLMIUIMH, OCHOBAHHAs HAa MOJYJBHOM ITOCTPOEHMH yueOHOIO
npouecca. IIpu 3TOM OCYLIECTBIACTCA CTPYKTYPUPOBAHME COACPKAHUSA KaKIOU




y4eOHON JUCHUIUIMHBI HA JUCUUILTMHAPHBIE MOAYIH (pa3fenbl) W TPOBOIAUTCS
peryJisipHasi Ol€HKa 3HaHUI U YMEHUM CTYJEHTOB C MOMOILIBIO KOHTPOJIS PE3YIbTATOB
0o0y4yeHHUsI TO KaXIOMY JUCHUIUIMHAPHOMY MOAYJ0 (pa3feny) W AUCUUILIMHE B
LEJIOM.

Pesynbrarel BceX BHJIOB Yy4eOHOH JI€ATENTBHOCTH CTYJEHTOB OIICGHUBAIOTCS
perTuHTOBBIMU Oayutamu. DopMbl TEKyIIedl paboThl U PEUTHUHT-KOHTPOJIA B KaXKIIOM
JTUCIUIUTMHAPHOM MOAYJIE (pa3nene), KOJIMYeCTBO OAJIJIOB KaK M0 AUCIUIUIMHE B IIEJIOM,
TaK M 1O OTACHbHBIM ¢dopMaM pabOThl W PEUTHUHI-KOHTPOJISI YKazaHbl B
Texnonoeuueckoti kapme peumunea Oucyuniunsl. B xaxaom wmoxayne (paszaene)
OMpeJeIeH0 MHUHUMAJIbHOE M  MakKCUMajbHOE KoinyecTBO OamioB. Cymma
MaKCHUMaJIbHBIX Oa/ioB 1O BceM MoayisMm (pasnmenam) paBHsaercs 100%-nomy
YCBOGHHUIO Marepuaia. MHUHUMaIbHOE KOJIMYECTBO OaIOB B KaxJAOM Mojayle (
paszene) sBisieTcsi 00si3aTeNbHBIM U HE MOKET ObITh 3aMEHEHO HabopoM OallioB B
IpYrux Monayisix (paszaenax), 3a HCKIIOYEHHUEM CHUTyalldd, KOrja MHUHUMalbHOE
KOJIMYECTBO 0aioB Mo MOAYIIO (pasfeiny) OompeaesieHO Kak HyJeBoe. B aTom ciydae
MOIyIb (paszen) sIBISETCS HeoOs3aTeNbHBIM ISl M3YYEHHUs] W O0IIee KOJIUYECTBO
0aIoB MOXeT ObITh HAOpaHO 3a CUET APYTrux Moaysel (pa3aenon). JucHUIIMHAPHBIN
MOAYJIb (pa3ziesl ) CUYMTACTCS M3YUYCHHBIM, €CJIU CTYJIEHT HaOpaj KOJIMYEeCTBO OaJlJIOB B
paMKax yCTaHOBJIEHHOTO Juana3oHa. JIJis moyyeHus OLIeHKH «3a4Te€HO0» HEOOXOAUMO
HaOpath He MeHee 60 OamioB, MPETyCMOTPEHHBIX MO TUCHUIUIMHE (IIPU YCIOBUU
Habopa BceX 00s3aTeNIbHbIX MUHUMAJIBHBIX OQJIJIOB MO KaXIOMY TUCHUIUTMHAPHOMY
MOAYJIIO (pazaeiy)).

PeiiTuHr Mo IUCHUIUIMHE — 3TO HMHTErpajbHas OLIEHKAa Pe3yJbTaTOB BCEX BHUJIOB
y4eOHOM NIeITeIbHOCTH CTYICHTA MO JUCIMUIUIMHE, BKIIFOYAIOIICH:

- PpEUTHHI-KOHTPOJIb TEKYIIEeH paboThI;

- TPOMEXKYTOYHBIN PEUTUHT-KOHTPOJIb;

- HWTOTOBBIA PEUTHUHI-KOHTPOJIb.

PelTUHr-KOHTPOb TEKYIEH padOThl BBHIOJHIETCS B XOJE ayJAUTOPHBIX 3aHSATUN
o TeKyIeMy 0a30BOMy MOIYJIO (pa3jeny) B cilenyronmx GopMax: 3alluTa perieHui
3ajay, HamucaHue pedepaToB, BHICTYIUIEHHWE C JOKIaJaMH IO TeMaM, H3y4aeMbIM
CaMOCTOSITEIILHO.

[IpOMEXKYTOUHBIM PEUTHUHT-KOHTPOJIb — 3TO NPOBEPKA MOJHOTHI 3HAHHUU 10
OCBOCHHOMY Marepuaily TeKyuero 0a3oBoro monyns (paszena). OH IpoBOIUTCS B
KOHIIE U3YUYCHUS Kaxa0ro 6a30Boro MoayJs (paszaena) B hopMe KOHTPOIBHBIX 3aJaHUI
0e3 npeprIBaHUs y4eOHOTO MpoIecca Mo APYruM JTUCHUILIMHAM.

HNTOroBbIA PEUTUHT-KOHTPOJb SBJISAECTCA IPOMEKYTOUYHOM aTTECTAMEN IO
JTUCITUTUTMHE, KOTOpasi IPOBOJUTCS B paMKaX HUTOTOBOTO MOAyJs (paszaena) B (opme
3a4eTa B KOHIE CEMECTpa A0 Hadalla CEeCCUU. sl MOATOTOBKU K 3a4€Ty MCIOJIb3YHTE
Bonpocwl k 3auemy. 3a4eT MOXKET IPOBOJUTHCS B BUJE TECTA.

! Tanee npusenens! BoinepKkd u CraHmapTa MOIYJIbHO-PEHTHHIOBOM CHCTEMBI
noarotoBku cryaeHToB B KI'TIY um. B.II. AcradreBa (yTBepx aeH YUYEHBIM COBETOM
yauBepcuteTa 28.06.2006 r., mpotokoia Ne 6).



[IpenogaBaTens UMEET MPaBO [0 CBOEMY YCMOTPEHUIO J00aBIATh CTYACHTY
OTIpEICJICHHOE KOJIMUeCTBO 0aioB (HO He 6ojee 5 % OT o0IIero KoJIM4ecTra), B
KQKJIOM JUCHUILUIMHAPHOM MOJyJIe (pa3zene):

- 33 aKTUBHOCTb HA 3aHATHUAX;

- 3a BBICTYIUICHHUE C JJOKJIAJJOM HAa HAYYHOU KOH(EpEHIINH;

- 3a Hay4HYIO ITyOJIMKaLHIO;

- 3a UHbIe Y4eOHbIe UM HAYYHbIE JOCTHXKECHUS.

Crtynent, He HaOpaBUIMII MHUHHMAJIbHOIO KOJMYECTBAa OayuloB MO TEKyIleH U
OPOMEXYTOUHOM aTTecTalusM B Ipejesax MepBoro 0azoBoro Moaynis (pasnena),
JOMyCKaeTCsl K HW3Y4YCHHIO Cclefymomero 6a3zoBoro wmoxyns (paszmena). Ewmy
IPEIOCTABISAETCS BO3MOXKHOCTh J1000pa 0aliIoB B TEUEHHUE ABYX MOCIEAYIOIINUX HEJEb
(cmeqyrommx 32 OPOMEKYTOYHBIM  PEHUTHMHI-KOHTPOJIEM)  HA  JIMKBUJALUIO
3aJ10JKCHHOCTEH.

CryzaeHTam, KOTOpbIE HE CMOIJIM HAOpaTh MPOMEKYTOUHBIA PEUTHUHT WU PEUTUHT
N0 JUCHUIUIMHE B OOLIEYCTAHOBJICHHBIE CPOKM MO OOJE3HH WIM 10 APYrUM
YBAXUTEJIbHBIM TMPUYUHAM (JOKYMEHTAJIBHO MOATBEPKICHHBIM COOTBETCTBYIOUIUM
YUpEXKJIEHUEM), J€KaH (aKyJIbTeTa yCTaHABIUBACT UHIMBUYaJIbHbIE CPOKH CIAUH.

Ecan mociie 3TOr0 Cpoka 3aJ0/DKEHHOCTh 10 HEYBAKUTEIBHBIM I[PUYMHAM
COXpAaHSETCA, TO HA3HAYACTCA KOMUCCHU 10 NPUEMY AKaJEMHUUYECKUX 3aJ0JKEHHOCTEU
c o0s3aTenbHBIM y4acTHEM 3aBeayloliero kadeapoi u aekana (ero zamecturens). Ilo
pPELICHUIO KOMHCCHM HEYCIIEBAIOIIME CTYAEHTHl [0 IIPEACTABICHUIO JIEKaHA
OTYHUCIIAIOTCS. TPUKA30M PEKTOpa U3 YHUBEPCUTETAa 3a HEBBIIOJHEHUE Y4eOHOro
rpaduxka.

B 0coObIx ciyyasx JeKaH MMEET MPaBO YCTaHOBUTH APYIHE CPOKH JIMKBHUIALUU
CTyCHTaMH aKaJEMUYECKUX 3a10JKEHHOCTEM.

HesBka cTyaeHTa Ha UTOIOBBIM WIM IPOMEXYTOUYHBIM PEUTUHI-KOHTPOJb
OTMEYAETCA B PEUTHUHI-JIUCTE 3alIUCBIO «HE SABWICS». ECIM HesBKa NPOU30ILIA I10
YBOXUTENbHOW MpUYMHE (MOATBEP)KIEHA JOKYMEHTAJIbHO), J€KaHaT HMMEET IpPaBo
pa3pelnTh MPOXOKIACHUE PEUTUHI-KOHTPOJIS B Apyrue cpoku. [Ipu HeyBaKUTEIbHOU
IPUYUHE HESBKU B CTATHUCTUYECKUX JAHHBIX JeKaHaTa mpocTasiserca «0» 0amioB, u
CTYJCHT CUMTACTCS 3aJ0JDKHUKOM 110 JTaHHOW TUCLUIUIMHE.

[Iporpamma ycTaHaBIMBAaeT MUHUMAaJbHbIE TPEOOBaHUSA K 3HAHUSIM U YMEHHSIM
CTyJICHTa W OIpeJeisieT COACpKaHHE M BUAbl y4YEOHBIX 3aHSITUH M OTYETHOCTH.
[IporpamMmma mpenHasHaueHa ISl IpENojaBaTee, BEAYIIUX AAHHYIO AUCHHUIUIMHY, U
CTYJEHTOB, YYAaCTBYIOIIUX B MPOLIECCE N3YUEHUS TUCIUILINHEI.

Buabl camocTosiTe/IbHOM padoThl U MX 00bEM

Y4eOHbIM MJIAaHOM JTUCIUIUIMHBI HA CAMOCTOSITENIbHYIO Pa0OTy CTYJIEHTY OTBEICHO
70 gacoB. B camoCTOSITEIbHYIO BXOAT CIAEAYIONTNE BUIBI Pa0OT:

- Pemienue 3amauy.



- 3HAKOMCTBO C UCTOPHUEH OTKPBITUS N3YYaeMbIX (PU3UUECKUX SIBICHHIA.
- [ToaroToBKa YCTHBIX MOKIAIOB W/WIM pedepeToB Mo HEKOTOPHIM MpobdiiemMam
U3y4aeMoro pasjaeina (GU3uKH.

[Topsi10K BBITTOJIHEHHS BUAOB CAMOCTOSTEIBHON padOThI YKa3aH B MPUIIOKEHUH.

PEIIEHUE 3AJIAY. W3 mnonHoro cnucka 3amad (CM. MPUIIOKEHUE)
npenojaBareyieM OTOMPAETCS YacTh JJIsl CAaMOCTOSITEILHOTO pelIeHusl (YPOBEHb 3ajad
OTIpPENICNIICTCS 10 YPOBHIO IOJATOTOBKU CTYJICHTOB). PellleHHBIe 3a/aud CTYJICHTHI
3alMIIAIOT B TMPOU3BOJILHON (Qopme TmpernogaBareinto. HeoOXxoaumo BBITIOIHUTH
MUHMMYM TI0 KOJIMYECTBY 3a/Ja4, KaK KOMIIOHEHT [iJIs TOJy4eHHUs 3adyera 0
JTUCHUIUIMHE. 3a/1a9M JJIS ay AUTOPHOTO PEIICHUS TOHKHBI OTPaKaTh BAXKHEHIITYIO CYTh
W3y4aeMBbIX SIBIICHHI M 3aKOHOB.

3HAKOMCTBO C  HCTOPHMEM  OTKPBHITUSA  M3YYAEMBIX
OM3NYECKUX SBJIEHUI. Dra uacth CaMOCTOSATEIBHON  JEATEIbHOCTH
IpeACTaBiseT COOOM IUIOTHYIO palbOTy C JUTEpaTypod IO TMOUCKY HCTOPUYECKUX
(haKkTOB 0 HAYYHOM TIOMCKE KaK OTJCIBHBIX YUEHBIX, TAK U UCCIEAOBATEILCKUX TPYIIIL.

I[TIOJI'OTOBKA  YCTHBIX JIOKJIAJIOB W PE®EPETOB IIO
HEKOTOPBIM  IIPOBJIEMAM  HM3VUHAEMOI'O PA3JIEJIA  ®U3UKMU.
JlesTenbHOCTh CTYAEHTa B 3TOM pa3jielie - MOJAroTOBKa pedepaToB M YCTHBIX JIOKJIAIOB
M0 OCBEIICHUIO SBJICHUN M 3aKOHOB, KOTOPBIEC (32 HE UMEHHUEM BPEMEHH) OKa3aINCh 3a
paMKaMU CTaHJapTa JaHHOW y4eOHOM JUCHUIUIUHBL. | JTaBHBIM MCTOYHUK MHOOPMAILIMH
— nuteparypa, Mureprer. OueHb NpUBETCTBYETCS paboTa B TJI00ATBHON CETH, TaK Kak
obmupHass wHOpMaLMs HAYYHOTO TOJIKA COJEPKUTCS Ha OQUIMAIBHBIX calTax
Hay4YHO-HCCIICIOBATEIILCKMX MHCTUTYTOB. JIJIsI MOACIMPOBAHUS HEKOTOPHIX SIBIICHUI B
pacIopsKEHUH CTYACHTOB HAaXOIATCS MacTepckue ¢akylIbTeTa W KOMIIbIOTEpHAs
TeXHUKa jJabopaTopuu AToMHOM Pu3nku 1 MonekyIsipHON HU3HKH.

HpI/IMeprle TECTOBbIC 3aTaHUS JJISI TEKYILIECI0 KOHTPOJIsI YCBOCHUA 3HAHUM.

B KOHIIC KaXXJA0I'0 M3y4acMOro MOAyJisi pCKOMCHAYCTCA IMPOBOJANTL KOHTPOJIBbHOC
3aHATHC. KOHTpOHBHBIG BOIIPOCHI OTPAXAarOT CTCIICHb YCBOCHHA OCHOBHBIX MOHITUH U
HBHCHHﬁ, HN3Y4YCHHBIC B JJTdHHOM MOIYJIC H CITOCOOHOCTH CTYACHTOB NPHUMCHUTL 3TH
S3HAaHUA IIpU HPAKTHUYCCKOM PpCIICHUM 3ajJay. Huxe MNPpUBCIACHBI IIPHUMEP TPEX
KOHTPOJIBHBIX TECTOB AJIA KaXXI0I'0 U3 TPEX MOI[y.]'I@ﬁ JUCHUITIINHBEL.

PexoMenaanuu 1iist ctyaeHToB 1o padore ¢ PII/]

CryaeHTbl JOJIKHBI ObITh UMETh CBOOOJIHBIN JAOCTYI K MaTrepuaiamM KOMIUIEKCa B
AJEKTPOHHOM HWJIM TEYAaTHOM BapUaHTE (DJIEKTPOHHBIA MpennoytutenvHeit). Cheayer
o0paTuTh 0c000€ BHUMAHUE CTYJICHTOB Ha CJICIYIONTUE Pa3eibl KOMIUIEKCA:

[IpaBuna TexHuku 6€30MaCHOCTU B TaOOpaTOpUU
3ajaun 1711 CaMOCTOATEIIBHOTO PEIICHUS
Cnucku peKOMEHI0BaHHOW JINTEPATYPbI
ConeprxaHue JEKIIMOHHOTO Kypca.



Hecmotps Ha o0s3aTenbHOE 3HAKOMCTBO C MpaBUjaMHu 0€30M1aCHOCTH Ha MEPBOM
ayIUTOPHOM 3aHSATUU, KaKIbII CTYJEHT JOJDKEH UMETh UX KOIUIO B TETPAJHU 10 OTUETY
3a BBIIIOJIHEHHBIE PA0OTHI.

To ke kacaercd cCHUCKa 3a7ad JJI1 CaMOCTOSTEIbHOIO U ayJUTOPHOTO PEIICHMUS.
DTOT CNHCOK JOCTYINEH Kak B 3JEKTPOHHOM Buje (B coctaBe 3toro PIIJ]), Tak u BuIe
IIeYaTHOTO U3JaHus (0oJiee OIHOTO).

Cnenyer oOpaTUTh BHUMAHUE CTYJIEHTOB Ha HEOOXOAMMOCTb PETYJISIpPHONM pabOThI
C JHUTEepaTypod U3 PEKOMEHJOBaHHOIro cmucka. lIpopaboTka JieKIui Ha OCHOBE
PEKOMEHJIOBAaHHBIX M3JaHUN AOJKHA OBITh 0053aTENBbHON — 3TO SABISETCS 3aJOrOM
ycrexa B OCBOEHUU MaTepHralia, KOTOPbIH JIMIIb BCKOJIb3b 3aTPAruBAETCs HA JICKIUAX.

JlocTyn CTyAGHTOB K IJIaHy JIGKIUMW Tak K€ KpalHe >KeJlaTelIbHbIM, MOCKOJIBKY
M03BOJIsIET HauboJjee CIOCOOHBIM M3 HUX C ONEPEeKEHUEM 3HAKOMUTHCSA C U3yYaeMbIM
maTepuaioM. B aToMm ciydae 3¢ (peKTUBHOCTD JTEKIIMOHHBIX 3aHATUN MOBBILIAETCS, & 3TO
crocoOcTByeT Oojiee OBICTPOMY W TUIYOOKOMY YCBOEHHIO JakKe OTHOCHUTEIIBHO
CJIOKHOT'O MaTepHaa.

Pexomenaanum 1uis cryaedToB no MPC

Kaxnaplii CTyIeHT JOJDKEH OBITh O3HAKOMJIEH CO CTPYKTYypod Momayiei
TUCHUUIUIMHBL W TpaBUJIaMM HAuUCICHWM OaljloB 3a pa3Hble BHABl y4eOHOU
NEATEIIbHOCTH.

O0s13aTebHBIMU /1J11 03HAKOMJICHHUS SBJISIFOTCS:

TexHosornyeckas Kapra JUCHUILIHHBI
[Ipunioxxenus K KypHainy peuTUHra

COOTBETCTBUE PEUTUHI OBBIX BAJIJIOB U AKAJIEMUYECKOM OLIEHKH

Obuwee konuuecmeo Axademuueckas
HabpauHvlx 0A1108 OYyeHKa

60 — 72 3 (Y10BJIETBOPUTEJIBbHO)
73 — 86 4 (xopo1o)

87-100 5 (oTJIMYHO)

JIrobble npyrue Buibl y4eOHOHl JesTenbHOCTH (B T.4. TBOPYECKHE), HE
YIOMSIHYTbIE B TEXHOJIOTMYECKOM KapTe, HO CIOCOOCTBYIOIIME YCBOEHHUIO MaTepuasa
IPUBETCTBYIOTCSI M COOTBETCTBEHHO OLEHHMBAIOTCsI. Hampumep: wu3rorosieHue
CaMOJIEJIbHBIX NPUOOPOB M YCTAHOBOK, pa3pa0OTKa OPUTMHAJIBHBIX 33]a4, PEIICHHUE
JKCIEPUMEHTAIIBHBIX 3a]1a4, Hay4YHas JEATEIbHOCTb. ..

BxoaHO# ¥ BBIXOAHO KOHTPOJIb.
Jlns oOecrieueHus: KOHTPOJISI 3a KaueCTBOM Y4eOHOro Iporiecca IPOBOASITCS
KOHTPOJIbHBIC MMChbMEHHBIC CPE3bl B HAUaje M B KOHIIE 0Oy4deHHUs. 3aaHus COCTOST U3
Ka4€CTBEHHBIX BOIIPOCOB U KOJIMYECTBEHHBIX 3a/lad Pa3HOrO0 YPOBHS CJIOKHOCTH.



TexcThl 3amau comepkarcsi B COOpHHUKE, CIENUAIbHO W3JAHHBIM JJIA ATOW y4eOHOM
JUCLUIUIAHBI.

[TponomkurensHOCT  cpe3a 2 akazemuueckux uaca (1 nenra). dopma
[PEICTAaBIICHUS PE3YIbTAaTOB CBOOOHAS.

He pexomennyercs B xoe M3y4eHHs TUCUMIUIMHBI PAaCCMaTpUBATh 3aJaHUSI TOTO
0JIOKa Ha MPAKTHUYECKUX WJIM JIEKUMOHHBIX 3aHATHsIX. Pa3bop pelieHuid JaHHON
KOHTPOJIBHOM CJIEAYET MPOU3BECTH Cpa3y MOCIE BBIXOAHOTO KOHTPOIUPYIOUIETO
3aHATHSA, OTMETUB IIPU 3TOM, YTO YaCTh MaTepuasa BOMAET B COCTAB DK3aMEHAIMOHHBIX
BOIIPOCOB.

3.2.1. TEXHOJIOTUYECKAS KAPTA PEUTUHT A JTUCIIUILINHBI

HanmenoBanue YpoBeHb/CTyTNIEHDb Cratyc Konnuectso
TUCLUIUIMHBI/Kypca o0pa3oBaHus JTVCLUIUIMHBI B 3a4EeTHBIX
OakanmaBpuaT, MarucTparypa) | padodem yueOHOM eIMHUL/KPEUTOB
mwiane (A, B, C)
MonexysipHas bakanasp A 4 xpenuta (3ET)

[(0)7370%:]

CMexHble TUCHMILIMHBI 10 Y4eOHOMY IUIaHy
[IpemmectByronme: Marematuka, Mudopmatuka, Teopust BeposTHocTell, Mexanuka, OnTHKa,
DneKkTpoauHaMHUKa

| [Tocnenyromue: KBanroBas gusuka, @usuka tBepnoro tena, CtaTuctuueckas Gpusuka |

MOJVJIb Ne 1
®opma paboTsl KonnuecTtBo 0amioB

Tekymas padota [Tocemaemocts 3anstuii (1
3aHsATHE — 1 O6am)
Pemenue 3aga4, 1 3agaya —
1 Gayr

Pedepar

AKTHBHOCTb

Pemrenus 3agay mis
CaMOCTOSTEJIbHOM PabOTHI
3amuTa 1a00paTOPHBIX
pabot

[IpomMexyTOUYHBIN
PEUTUHT-KOHTPOJIb
Hroro

Kontponbnas padota

MOJAYJIb Ne 2
®opma paboThI KonngectBo 6ajiioB

Texymas pabota [Tocemaemocts 3austuii (1
3aHsTHE — 1 6amn)
Pemenne 3agauq, 1 3amaya —
1 Gamn




Pedepar

AKTHBHOCTB

Pemtenus 3agayq mis
CaMOCTOSITEIbHOM PaOOThI
3amuTa 1ab0paToOpHBIX
pabot

IIpomexyTOUYHbIN
PEUTHHT-KOHTPOJIb
Hroro

KonrpomnsHas pabora

MOAVYJIb Ne 3
®opma paboTsl KonnuecTtBo 0amioB

Tekymras padota [Tocemaemocts 3ansTuii (1
3anaTue — 1 6asmn)
Pemenne 3agaq, 1 3amaua —
1 Gamn

Pedepar

AKTHBHOCTb

Pemenus 3agau ans
CaMOCTOSITEJIbHOM paboThI
3amuTa 1a00paTOPHBIX
pabot

[IpomMexyTOUYHBIN
PEUTUHI-KOHTPOJIb
Hroro

Kontponbnas padota

MOAYJIb Ne 4
®opma paboThI KonngectBo 6ajiioB

Tekymras padota [Tocemaemocts (1 3ansiTHe
— 1 Gamn)

Pemrenne 3agayq, 1 3amaua
— 1 Gamn

Pedepar

AKTHUBHOCTb

Pemrenus 3agay mis
CaMOCTOSTEJIbHOM PabOTHI

[TpoMexxyTouHbII
PEUTUHT-KOHTPOJIb
Hroro

KonTponbhas padbota




MUHWCTEPCTBO HAYKH Y BBICHIET'O OBPA3OBAHMS POCCUMCKOM
OEJEPAIIUA
(denepasbHOe rocyrapcTBeHHOe OKIKEeTHOE 00pa3oBaTeIbHOE YUpe:KIeHne BbICIIEero
o0pa3zoBaHust

KPACHOSIPCKHII TOCYJAPCTBEHHBIN NEJATOTHYECKUNA YHUBEPCUTET
um. B.II. AcradpneBay
(KTTIY um. B.I1. AcradbeBa)

HNuctutyT MaTeMaTuku, GU3NKH, HHHOPMATHKH
(HauMEeHOBaHHE WHCTUTYTA/(haKyJIbTETa)
Kadenpa ¢pusuku u MeToauku oOydeHus: Gu3uKe
(HanMeHoBaHuE Kadeaphl)

YTBEPXJIEHO OAOBPEHO
Ha 3aceZlaHuH Kadeapsl Ha 3aCeJaHUU HayYHO-METOIUYECKOT0 COBETA
[Tpotokon Ne 8 ot «03» mast 2023 r. CHEIHNaTbHOCTH (HampaBIEHUS MOATOTOBKH)

ITporokon Ne 8 ot «17» mast 2023 r.

5::;.:CB JlaTeIHIIEB (z//
L f}fﬂ—EA Aémvna

®OH/JI OLIEHOYHBIX CPEJICTB

JUTSI TIPOBEJICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM arTecTaiuu 00y4yaronuxcs
MonekynsipHas gusuka
(HaMeHOBaHUE AMCLMILIUHBI/MOAYJIS/BUIa TPAKTUKH )
44.03.01 Tlenaroruyeckoe oOpa3oBaHue
(K01 1 HAMMEHOBAHKE HANPABIICHHUS TOATOTOBKH)
baxanasp
(xBamuuKaius (CTereHb) BHITYCKHHUKA)

CocraBurens: OpnoB B.A., nonieHT kadenpsl GU3MKU U METOANKU 00yUdeHUS (PU3HKE



1. HaznaveHnue (pOHIA OLICHOYHBIX CPE/ICTB

1.1. Heawro cozmanuss ®OC mucuuriuuabl Monexynsipuas gusuxa SBISETCS yCTAaHOBIICHHE
COOTBETCTBUSl y4EOHBIX JOCTM)KCHHU 3alVIaHUPOBAHHBIM  pe3yjbTaTaM OOy4YeHHS U
TpeOOBaHUSIM OCHOBHOW TPO(EeCCHOHANBbHON 00pa3oBaTEIbHON IMporpaMMbl, pabouei
MPOTPaMMBI TUCITUTUTAHEI.

1.2. ®OC no quCUMIUIMHE pelIacT 3aaaum:

- yOpaBJeHHE IMPOLECCOM MpUOOpeTeHHs] 00yYaroIMMHUCS HEOOXOTUMBIX 3HAHWW, YMEHUH,
HaBBIKOB M (OpMHUpOBaHMS KOMIIETEHIIMI, ONpeeNieHHbIX B 00pa3oBaTelbHBIX CTaHAApTaxX IO
COOTBETCTBYIOIIEMY HAMPABICHHUIO TOJATOTOBKH (CIIEUATHHOCTH),

- yHOpaBleHUE TMPOIECCOM JOCTHKEHHS  peanu3aliu
OTpe/IeNICHHBIX B BUIC HA0Opa KOMIIETCHIIUN BHITYCKHHUKOB;

OLIGHKAa JOCTHXEHHM 0O0ydYaromuxcsi B TMpollecce H3yYeHUs AUCLUUIUIMHBI OIpe/eIeHHEM

00pa3oBaTebHBIX  MPOTPAMM,

MIOJIOKUTEIBHBIX/ OTpULATCIIBHBIX PE3YJILTATOB u IMJIaHUPOBAHUC
IpeAyNPEeKAAIOIINX/KOPPEKTHPYIOIINX MEPOIIPUSATHH;
- olecrnieueHue COOTBETCTBUS pE3yJIbTAaTOB o0yuyeHHs 3aza4yam Oyny1ei

po(eCCUOHATILHON  ESATEIbHOCTH 4Yepe3 COBEPIICHCTBOBAHWE TPAJUIMOHHBIX M BHEAPEHHE
MHHOBAIIMOHHBIX METOJIOB 00yUeHUs B 00pa30BaTeIbHbIN MPOIECC YHUBEPCUTETA;

- COBEPILIEHCTBOBAHHE CaMOIIOJITOTOBKHM U CAMOKOHTPOJIS 00yUarOIUXCsl.

1.3. ®OC pa3paboraH Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

- (enepasbHOro rocyapcTBEHHOT0 00pa30BaTENbHOIO CTAHAAPTA BHICILIETO 00pa30BaHUs 10
HaMpaBJICHUIO TOATOTOBKH 44.03.01 [ledacocuueckoe obpazosarnue (ypogens bakanaspuama);

- Ilonoxenus o ¢opMHpOBaHHU (OHAA OLEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJI
yCIIEBaEMOCTH, MPOMEKYTOUHOM W MTOTOBOW aTTecTaluu OO0ydYaroImuxcs HO 00pa3oBaTeNbHBIM
IporpaMMaM BBICHIETO OOpa3oBaHUs — IporpamMmaM OakajlaBpuara, MporpaMMmaM CIELUAINUTETa,
IporpaMMaM MarucTpaTrypbl, IporpaMMaM IOATOTOBKM HAy4yHO-IIEarorM4eckux KaJpoB B
actimpanTtype B (elepalbHOM TOCyJapCTBEHHOM OO/DKETHOM 00pa3oBaTEIbHOM  yUPEIKIACHUU
BbIcIIero oOpazoBaHus «KpacHOSpCKHMI rocynapcTBEHHBIN Megarornyeckuil ynusepcuter um. B.IL
AcradbeBa» u ero punuanax.

2. IlepeyeHb KOMNeETEHIHI ¢ yKa3aHHeM 1JTanoB HX ¢opMHpPoOBaHHs B Mpolecce
U3yYeHH sl TUCHUTTIHHBI

2.1. Ilepeyennb KoMINeTeHIUIi, HOPMUPYEMBIX B IPOIIECCE U3YUCHUS AUCHUTUINHBL:

OK-3 — crmocoOHOCTh UCTIOIB30BaTh €CTECTBEHHOHAYYHBIC M MATEMATHIECKUE 3SHAHUS

U1l ODUEHTUPOBAHHS B COBPEMEHHOM MH()OPMAIIMIOHHOM IPOCTPAHCTBE;

[IK-11 — rOTOBHOCTH MCIOJB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE M MPAKTUUECKUE

SHAHUA OJId ITOCTAHOBKH U PCHICHUA UCCIICAOBATCIILCKUX 3a1a4 B O6HaCTI/I 06pa30BaHI/I$I.

3. ®oH/ OLIEHOYHBIX CPEACTB JJIsl IPOMEKYTOUYHOM aTTecTAlul

3.1. DOHBI OLIEHOYHBIX CPEACTB BKIIOYAIOT: Bonpocwst k Ik3ameny.
3.2. Kputepuu onenrnBanus
dopmupyembie Bricokuii ypoBeHb [IpoaBUHYTHIN YPOBEHD bazoBbIil ypoBEeHB
KOMIIETEHIINH copmupoBaHHOCTH cpopmMupoBaHHOCTH copMHUPOBaHHOCTH
KOMIIETEHIIUNA KOMIIETECHIINHA KOMIIETECHIINHA
(87-100 6amnoB) (73-86 6amnoB) (60-72 6amoB)
OTJIMYHO/3aYTEHO XOpOIIO/3a4TEHO yJIOBIIETBOPUTEIBbHO/3a4
TEHO
OTBET Ha BOIIPOC OTtBer Ha Borpoc [OTBET Ha BONPOC B
TIOJTHBIH, yIOBJIETBOPSIET yKe[[ienoM npaBUiIbHBINA, HO
MIPABUIIbHBIH, HA3BaHHBIM HEYETKO
OK-3,IIK-11  |moka3miBaer, 4TOo TpeOOBaHUSAM, HO  €CTH|(HOPMYIHUPYIOTCS




. HETOYHOCTHU B|[TOHSTHS, HMEIOT MECTO
obyvaroumtics H3JI0KEHUU (haKTOB,[3aTpyTHCHHS B
HPaBUJILHO H OTIPEIICJICHUN  TOHITHI,|CAMOCTOSTEIIBHOM
MCUYEPIBIBAIOIIE 00BsACHEHUH 00BICHEHUH
pacKpbIBaCT B3auMocBs3ed. OnHaKo, [B3auMOCBS3EH,
Co/IepKaHue oOyuaronuiics MOJKET|HEITOCIIEI0BATEIBHO
BOIIpOCa, JIETKO yCTpaHUTH{U3IAraeTcsi MaTepual
KOHKPETU3UPYET HETOYHOCTHU 10|

TTOITOJIHUTEILHBIM 4|
€0 (aKTHIECKHM HABOJSIIMM  BOIPOCAM
MaTepHaIoM. peroaaBaTels.

* Menee 60 6amioB — KoMIeTeHIIMs He chopMupoBaHa.

4. ®oHJ OLIEHOYHBIX CPEICTB VISl TEKYIEro KOHTPOJISI YCIIeBAeMOCTH

4.1. ®oHABI OLIEHOYHBIX CPENICTB BKIIIOYAIOT: [lepeuens 60npocos 0jisk camocmonmenbHou
pabomul U NOO2OMOBKU OOKIAO08
3aoauu ons camocmosmenvrozo peuieHus (B COOTBETCTBUU ¢ TEXHOIOTUYECKON KapTON peUTHHTa
TUCIUILTMHBL Pabouelt mporpaMMbl JUCIUILTAHBI).

4.2.1. Kputepuu OLIeHUBAaHUSA IO OLIEHOYHOMY CPeICTBY /lepeuenb 60npocos 0is
CAMOCMOSIMENbHOU Pabomvl U NOO2OMOBKU OOKIA008

Kpurepuu oneHuBanus KomnnuectBo 0anioB (BKJIaa B pEHTHHT)

BricTynaromuii ¢ 10okiagoM cBOOOAHO BIAJeeT 2
COJIep’)KaHUEM, $ICHO U TPaMOTHO H3Jlaraer
MaTepHuaJl, YeTKO OTBEYAET Ha BOMPOCHI
BricTynaromumii ¢ I0KJIaZOM XOPOILIO BJIAJAEET 1
COJIEpKaHUEM, MOCJIeI0BATEILHO M3JIaraeT
MaTepual, 3aTpyIHAETCS OTBETUTh HA HEKOTOPbIE
BOIPOCHI
BricTynarommii ¢ I0KJIaAOM IUIOXO BIAACET 0
CoOJIep>KaHUEM, u3jaraer MaTepuan HE)
MOCJIEIOBATEIbHO, 3aTPYAHSIETCS OTBETHTH Ha
0O0JIBIIMHCTBO BOIIPOCOB
Hannuue npe3eHTanuu K JOKJIaay +1

MakcuManbHBIN 0l B 2 MOIYJISX (pa3aenax) 6

4.2.2. Kputepuu OLIeHUBAHUSA 110 OLIEHOYHOMY CPEICTBY

Kpurepuu onieHuBanus KonmuecTBo 6amioB (BKJIal B PEUTHHT)
B pedepare o603HaueHa mpodiieMa 1 000CHOBaHA e¢ 2
aKTyaJIbHOCTb, CJI€JIaH KPaTKUM aHaJIu3 pa3IMuHbIX
TOYEK 3pEHUs Ha pacCMaTPUBAEMYIO MTPOOIEeMy 1
JIOTUYHO U3J10KEeHa COOCTBEHHAs MO3ULUS,
c(hopMyIHPOBaHBI BBIBOJBI, TEMA PACKPHITA
MOJIHOCTBIO, COOJII0/IEHBI TPEOOBAHUS K BHEIIIHEMY
odopmienuto B coorBerctBuu ¢ 'OCT
B pedepare umerorcs HETOYHOCTH B U3TI0KEHUT 1
MaTepHala, OTCyTCTBYET JOrHYecKas
MOCIIE0BATENBHOCTD B CYKACHUSIX, IMEIOTCS
yoyueHus: B ohopmiIeHuu
B pedepare umerorcs cyiecTBeHHbIE OTCTYIUICHUS 0
oT TpeboBaHMii K peepupoBannto. B gacTHOCTH:
TeMa OCBEIlEHA JIUIIb YACTHYHO, JOMYIICHBI




(akxTHuecKkue OomMOKU B COIep)KaHUM pedepata,
obopmiiennu He cooTtBeTcTBYeT ['OCT
MakcumanbHBIN 0a/ut B 2 MOAYJISIX (pa3aernax) 4

4.2.3. Kpurepun oOlLEeHHBaHUS TIO OIICHOYHOMY CpEeACTBY 3adauu O0as
CAMOCMOSAMENLHO2O PeUleHUs!

Kpurepuu orieHuBaHus KonnuectBo 0anioB (BKiIa B pEUTHHT)
3aaya perieHa MoJIHOCThIO 0e3 KOHCYIbTAlNUN C 2
IIpenonaBarenem
3azaya perieHa MOJHOCTHIO MOCIIE KOHCYJIBTALUH C 1
IIpenonaBarenem
3asiaya perieHa He BEPHO 0

3K33M€H3HHOHHBI€ 3aJaHuA

B xaxaoMm sK3aMeHAIIMOHHOM OUJIETEe COAEPKUTCS 10 9 3aJaHUil U MPECTABIICHBI TPAKTHYECKU
Bce ydeOHbIe dJeMeHThl MoxyJied. Ha moaroroBky otBomutcs 1 wac. Paspemmaercss cB0OOIHO
M0JIb30BAThCA JIUTEPATYpOr. BhInoHEeHHbIE (YACTUYHO BBIMIOJHEHHBIE) 3a/IaHUsI CTYACHT 3aIUIIAET B
YCTHOM OTBETE MpernoaaBaTeio. becena ¢ KaKIbIM CTYIEHTOM JUTUTCSA HE OoJiee 15 MUHYT.

[Ipu Takoii ¢opme SK3aMEHAIIMOHHOTO HCIBITAaHUS CTYJEHT HE IOoJaraeTcs Ha Ciydaid, a
BBIHY)KJICH TIPU MOATOTOBKE K JK3aMEHY B PAaBHOW CTENEHH YIEIUTh BHHUMAHHE BCEM MOAYJIAM
JucuUIUIMHbl. ITOroBasi OLEeHKa ONpenessieTcss N0 PEUTHHTOBOM CHCTEME, B KOTOPOW YUTEHBI BCE
BHUJIbl JCSATEIBHOCTH CTYJEHTAa Ha NPOTSHKEHWH CEMECTpa, B TOM YHCJIE KAayeCTBO MPOXOKICHUS
MIPOMEXKYTOYHOTO KOHTPOJIS IO MOAYJIAM. KTOrOByHO OLEHKY MOKHO IOBBICUTH BBIIIOJHUM U
OTUYHMTATKLCS T10 JIOTIOJTHUTEIHHBIM 3aaHUSIM.

BOIIPOCHI IK3aMEHALMOHHOI0 TECTA M0 MOJIEKYJIAPHOU (PU3HUKe

1. BzaumopeiicTBue MoJieKy/. U3sMepeHus ckopocreu. Pacnpeaenenus
CKopocTer

1.1 M3 kakux MaKpOCKOIMMYECKUX U3MEPEHUN MOKHO MOJYYUTh JAHHBIE O pa3zMepax MOJIEKy?
OxapakTepu3yiTe TOUHOCTD OIPEIEICHUS pa3MEPOB MPEATIOKEHHBIX BAMH CIIOCOOOB.

1.2 Bo CKOJIbKO, IPUMEPHO, pa3 OTJIMYAKOTCS CPEIHHE PACCTOSIHUA MEXIAY MOJEKYyJaMH B
TBEPJOM U ra3000pa3HoM (Ta3 mpu aTMOC(HEPHOM JaBICHUH U KOMHATHON TeMIIEpaType) COCTOSHUU?

1.3 Kakue skcrnepuMeHTalbHBIE CIIOCOOBI U3YUEHHUsI MOJIEKYJISIPHOTO CTPOEHHS BEIIECTB BaM
u3BecTHBI? B uem oHu cocTosT?

1.4 KakoBa ugnes onbita [leppena no onpeaenenuto yncia ABoraapo?

1.5 Yem ormnmuaroTcs B3aMMOIEHCTBHSI MOJIEKYJT BOJIBI BO JIbJIE U B BOJSHOM nape?

1.6 I'padux 3aBUCHUMOCTH MOTEHIHAITBHOMN sHepruu T
B3aMMOJICHCTBUS NBYX Mouyiekyn U(r) mMmeer BUJ, W300paXeHHBIA Ha
pUCyHKEe. YKaXuTe 00JacTh 3HAYCHUH PACCTOSHUN MEXIy MOJEKyJIaMu
r7ie MOJEKyJbl oTTankuBatorcs... Ilpursarusarorcsa. Ilo rpaduxy U(r)
MocTpoiire rpaduk 3aBUCUMOCTH CHIIBI B3aUMOJICHCTBUS MOJIEKYJI OT
paccTosHUS.

1.7 Yto takoe cenexkrop ckopoctei? Kak oH aeiictByer? [ns
KaKHX I1eJIel OH MOKET OBITh HCIIOJIb30BaH?

1.8 Kak pedictByer ycraHoBka IllTepHa ¢ BpamaomMMUCS MWIMHAPAMU ISl U3MEPECHUS
CKOpocCTel MoneKyJs ra3a? Kak onpenenstor CKOpoCTh MOJIEKYJI C €€ TOMOIIBIO?

1.9 OO0wsacaute, moueMmy wuzoOpaxkeHue mienu B ycraHoBke IlltepHa ¢ Bpamarommmucs
WIAHIPAMH OKa3bIBAC€TCS Pa3MBITHIM. Kak MOXKHO HCIONB30BaTh HHPOPMAIMIO O 3aKOHE Pa3MBITHS
M300paKeHUs 1711 HAXOXKIEHUS pacIpeieleHUsI MOJIEKYJI IO CKOPOCTSIM?




1.10 [Ins u3mepeHus: CKOPOCTH YacCTHUIbl HEOOXOIUMO U3MEPUTH €€ MEPEMEIICHUE U BPEMs, 3a
KOTOpoe ObUIO COBepUIeHO 3To mnepemernieHue. Kak uaMmepsieTcss BpeMsi MpU U3MEPEHUM CKOPOCTEH
MOJIEKYJI € TOMOLIbI0 ycTaHOBKH LlITepHa ¢ Bpamaromumcs WIMHIpoM?

1.11 [IBa cocTOSIHMSA OJHOTO M TOTO € MICaTIbHOrO Ta3a JieXaT Ha OJHOW u3oTepme. B kakom
COCTOSIHUU - C OOJIBIIIMM MJIM MEHBIIMM 0OBEMOM BHYTPEHHsISI 3Heprus raza Oomnbiue? Kak u3mMeHuTcs
OTBET, €CJIM YYUTHIBATH B3aNMOJECHCTBHAE MOJIEKYJI?

1.12 W3o06pa3ute NpUMEpHBI BUA IUIOTHOCTH DPACHpPEIENCHHs] MOJEKYJ] IO MPOCKIHIM
ckopocteil. Kakoii mapamerp xapakrtepu3yeT pacnpeaesneHue. Kak u3MeHseTcs BUI IUIOTHOCTH
pacnpenesneHns MoJIEKyYJ 110 MPOEKIUAM CKOPOCTEN MPH MOHMKEHUH TEMIIEPATYPbI?

1.13 Yro Gombliie HaUBEPOSITHEHIIIEE WITH CPEIHEE 3HAUCHUE MOIYJISI CKOPOCTH MoJieKyJ? OTBeT
apryMeHTUpYWUTE.

1.14 Kak ucnonb3ys pacnpeaeneHus MOJIEKyYJ M0 ITPOSKIMSIM CKOPOCTEH HAUTH pacipeaesieHue
MOJIEKYJI 110 MOAYJIIO CKOPOCTH?

1.15 Kak oreHuTh CpeaHIo0 JIMHY mpodera Mosiekys1? MOHO JIM CYUTATh, YTO CPEIHSS JUTHHA
CBOOOJHOTO MpoOera paBHa CPEJHEMY PACCTOSIHUIO MEXAY MoJieKynaMu B Taze? OOBsICHUTE, TOYeMY
CpenHsis AJIMHA CBOOOIHOTO Mpobera pacTeT ¢ MOBBILIEHUEM TEMIIEPATYPhl.

1.16 ManeHbKHil TOHKOCTEHHBIN CTEKISIHHBIM COCYA € TeJIHeM MOTPY3MIId B OTPOMHBII OaJJIoH C
a3oToM npu atMochepHom naBieHuu. CTekio ci1abo MPOHUIIAEMO ISl TeNHs, HO HEMPOHUIAeMO s
azora. Kakum OynieT cocTosiHME CUCTEMBI TIOCIIE YCTAaHOBICHHS PABHOBECHS?

2. Temnepartypa. /laBjieHue rasa

2.1 B cOCTOSIHUM TEIJIOBOTO PABHOBECHUSI TEMIIEPATYPHI B KAXKIOW TOYKE Tejla OJUHAKOBHIL. B
TCPMOANHAMHUKE, TO CCTh HAYKC O TCIUIOBBIX ABJICHHUAX, KOTOpasd HC OCHOBAaHAa HAa MOJICKYJIAPHBIX
MIPEACTABICHUAX, TEMIIEpAaTypa SBISETCA IMEPBUYHBIM ITOHATHEM U ONPEAEIAETCS MEPEUUCICHUEM
cBoiicTB. [lepeuncinre cBONCTBA TeMIIEpATyPhl, KOTOPBIC OMPEICIISIOT €€ KaK (PU3NIESCKYIO BEIIUYUHY.
UYro Takoe TepmMomMeTpuuecKue napaMmeTpol? IlpuBeauTe npuMepbl TEPMOMETPUUYECKUX apaAMETPOB.

2.2 TlpoBenute paccykKI€HUS, MTOKA3bIBAIOIIUE, YTO CPEAHSS KMHETUUYECKAsh 3HEPIUsS MOJIEKYII
raza o0jajaeT BCEMHU CBOWCTBAMHU TEMIIEPATYphbI, a MOSTOMY €€ MOXXHO HCIOJIb30BaTh B KaueCTBE
TEPMOMETPHUUECKOTO MapaMeTpa.

2.3 boapmoit cocyn 3amoigHeH BoaopomoM H2. B Hero BBOAAT HEOONBIIONW COCYI C
MEPEropoJIKaMu, COAECPKAIIUMUA MEJIKHAE TOPbl, U COEAUHEHHBIA C
MaHOMETpPOM, KakK TOKa3aHO Ha pucyHke. Onumwure, 4to OyAer
MPOUCXOIUTH MPH 3TOM. JlaiiTe 00BICHEHNE TIPOUCXOISIIEMY.

'ile

\_\1 2.4 BribepuTte npaBUIbHBIE OTBETHI.
A. KakoBbI pa3mMepHOCTH:
a) KOHIIEHTPAIMH MOJIEKYJ n? 1) Ix/ xr; 2) Ila; 3)

M3;

0) MonsipHOU Macchl [1? 4) M'3; 5)K;

B) uncna ABoraapo NA? 6) T/ MOIb; 7) Mo 1;

r) IJIOTHOCTH ra3a [1? 8) xr/ M3; 9) Ix;

1) a0COMIOTHOM Temmepatypsl T? 10) JIx/K[Imob; 11) xr/K[ /mMom5;

¢) mocTosiHHOM bonbivana kb? 12) K-l 13) em3;

) YHUBEpCaJIbHOM ra3oBoii moctosiHHoM R?14) r/ CM3; 15) H/ M2;

3) mpousBenenuss PLIV? 16) M2/ c2; 17) Hwm; 18) H/m;

B. Bribepurte U3 npeasiokeHHBIX (GOPMYIT MTOAXOSAIINE [T BRIYACICHUS JaBJICHUS UACaTHHOTO
rasa.

2 3 1
1) P=§n<e>; 2) P=Ek§T; 3) PZE”""<U2>§



2 N
4) P=§n-m<u2>; 5) P=T-k,-n, 6) P:7'k¢'T'

2.5 Haiigute BepHbie (POPMYIIBI AJ BEIYUCICHUS TAPaMETPOB:
a) KOHIIEHTPAIMU MOJIEKYJI 17
0) MoNIApHOI Macchl [;
B) uncna ABoraapo NA;
T') IJIOTHOCTH Ta3a [ ]
1) abCONOTHON Temriepatypsl 75
€) moctosiHHOM bosbiMaHa kF;
) YHUBEPCAJIbHOU ra30BOM MOCTOSHHOM R;
3) mpousBenenus PL1V:

P
n=—— | M. 2 4o, _N.
1) k.T > 2)"*79 3) k¢*§‘7a 4)"*7,
M
N, =—. _ : _Nymyg _M
5) 4 mo D 6)p_NA'm0 97),0_%7 8),0_77
2 (e k
9) m=N,-m,; 10)T=g-<k—§>;ll)R=k¢-N; 12)R=?§;
13) PV =k, -T;14) R=k N, ; 15) P-V=v-R-T; 16)T=P'Z;
V-

17) k. =(c);  18) N, :ki
¢
2.6 Bo cKoJIBbKO pa3 U3MEHUTCS TaBJICHUE Ta3a Ha CTEHKY TOTYAC MOCJIe TOTr0, KaK BAPYT AecsATas
4acTh MOJIEKYJI, YAAPSAIOIIUXCS O CTEHKY, HAUHET MOTJIONIaThes e10?
2.7 B gem 3akimouaercs paguomerpuueckuit apdexr? Kakosa ero npupona?
2.8 KakoB MexaHM3M yCTaHOBJIEHHMsI TEIIJIOBOI'O PAaBHOBECHS B HI€aIbHOM ra3e, 3aKJII0UYEHHOM B
cocyJl HeKOToporo oobrema V?
2.9 Ha VT-gmarpamMmme OTpE3KOM TIpsAMOM H300pa)ke€H MpOIEecC, B KOTOPOM YYacCTBYET
Uea’IbHbIN ra3. YBEIMYMBACTCS WIM YMEHBIIAETCS JaBJICHHUE Ta3a B JaHHOM
i / nporiecce? Jlalite 0ObsICHEHUSI.

2.10 Ha VT-gnarpamMme ayroii mapa0Goisl n300pakeH MpoIecc, B KOTOPOM
y4acTBYET HJI€aJbHBIN ra3. YBEIWYUBACTCA WM YMCHBINACTCS JaBJICHUE Ta3a B
nanHoMm mnponecce? Kak BBIMISIuT 3TOT mnpouecc Ha PV-nuarpamme? Jlaiite

/‘\\ 0OBSICHEHHUS.

T 2.11 OOBsicHUTE TPOUCXOXKJECHHWE TPOWKH B 3HAMEHATEJE YHCICHHOTO
K03 uIIMeHTa, BOZHUKAIOUIETO MPU KIACCMYECKOM (M MPH KBAaHTOBOM) BBIBOJIE

2
OCHOBHOI'0 YPaBHEHHUsI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU UACAIBHOIO raza: P= 3 NUDL.

2.12 JlaiiTe MOJIEKYISIPHO-KUHETHUECKOE OOBSCHEHHUE TOMY, YTO HPU MEIJIEHHOM JBUKECHHUU
TeJa B ra3e OHO HCTBITHIBAET CUITY TPEHUS IPOMOPIIMOHATFHYIO CKOPOCTH

2.13  Ilpeamonoxum, 4YTO B TEIJIOBOM pPAaBHOBECHM MOJYJIM CKOPOCTEH BCEX MOJEKYI
OJIMHAKOBBI, @ BCE HAMpaBlIeHUS paBHOBEPOSTHBHL. Kak B TakoM ciydae OyAeT BBIMVISIETH OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON Teopun?

2.14 JlaiiTe MONEKYISIPHO-KHHETUYECKOE OOBSICHEHHE TOMY, YTO MIPH MEJJICHHOM CXKaTHU ra3a B
TEIIOU30JIMPOBAHHOM COCYZI€ €r0 TEMIIEpaTypa YBEINUUBACTCS.

2.15 Ta3 mox nmaBieHueM P() COIEPKUTCSA B COCYJE, B OJHOM U3 CTEHOK KOTOPOTO MMEETCs
MaJICHbKO€ OTBepcTHe miomanu S. Kakyro peakTHBHYIO CHIIy CO3[1a€T MCTEKAIOIIUH U3 OTBEPCTHS
raz?



2.16 Ilpu unccnenoBaHMM pacHpPEEICHUN MOJIEKYJ IO CKOPOCTSM IPHUIOTABIMBAIOT ITyUYKH
MOJICKYJI, UICTEKaoIIHe U3 oTBepcTrsi. O0BsICHUTE, MoYeMy TpeOyeTcs, 4TOOBI pa3Mep OTBEPCTHS OBbLT
MEHBIIIE JITTHHBI CBOOOIHOTO Mpobera MOJIeKYI.

2.17 Kak paBieHue ra3za 3aBUCHT OT €TI0 IUTIOTHOCTHU?

3. 3aKOH COXpaHeHM JHEepPruM B TEIJIOBBIX NMpoIeccax

3.1 Kunorpamm 5bJja MM KHJIOTPaMM KUIKOM Boabl pu (1 1C uMeeT OOJBIIYI0 BHYTPEHHIOKO
sHepruto? Ha ckosbko?

3.2 TlosicHuTe, 4TO O3HayaeT yTBepkIeHHE: “BHyTpeHHssT sHeprust sBiseTcss (QyHKIueH
coctostaus”. IlpuBenure mpumepsl apyrux GyHkowi coctosHus. [lodemy pabora m Teriora He
SIBJITFOTCS] YHKIMSIME COCTOSTHUS?

3.3 a) YUemy paBHa MoJsipHas TEIIOEMKOCTh Cy OJHOATOMHOIO ra3a MPH IMOCTOSHHOM 00beMe
v?

0) Yemy paBHa MOJSpHas TEMIOEMKOCTh Cp OJHOATOMHOTO Tra3a NpPH MOCTOSHHOM JAaBjieHUH P?
[Touemy Cp> Gy?

B) Uemy paBHa MoisipHas TeIuioeMKocTh Cy JBYXaTOMHOIO Ta3a NpU IOCTOSHHOM o00beme?
r) Yemy paBHa MOJIsIpHAst TEMIOEMKOCTh Cp JIByXaTOMHOT'O Ta3a MPU NOCTOSHHOM JaBJICHUN?

3.4 Pacckaxure 00 SKCHEPUMEHTAIBHOM crmoco0e HU3MEepeHHsl TeIUIOEMKOCTH Trasza MpH
IIOCTOSIHHOM 00bEME.

3.5 Pacckaxure 00 SKCHEpUMEHTAIBHOM crmoco0e HU3MEepeHHsl TeIUIOEMKOCTH Trasza MpH
MIOCTOSIHHOM JIaBJICHUH.

3.6 BriBenute nuddepenimanbHoe ypaBHeHHe anquadartsl. [louemy oHO Tak Ha3bIBaeTcs?

3.7 Kakue crnocoObl 3KCIEPUMEHTATLHOTO M3MEpPEHHUs IOKa3aTelsl aauadarbl Bbl 3HAETE?
Onummure 0JIMH U3 HUX.

3.8 Ilpu agnabaTrdeckoM pacIIUPEeHUH T'a3 COBepIIaeT paboTy. 3a CUET Yero OHa CoBepIIacTcs?
OpHoaTOMHBIN Tra3, HaxOsACh MOJ JaBieHueM P u 3aHumasi o0veM V, pacmmpuics 10 oobema 8V.
Kakyto paboTy oH npu 3TOM coBepIIm?

3.9 Ilpu BHINOTHEHHH KaKUX (PUINYECKUX YCIOBUH BO3MOXKHO HM30TEPMHUUYECKOE CKATHE
paspexxkenHoro raza? Pacmpenue? [IpuBenute npumep GU3MUECKON CUTYallMH, B KOTOPO BO3MOXKHO
n3oTepmMuueckoe cxarue. [Ipu ckatuu raza HaJg HUM coBepinaeTcs pabota. BHyTpeHHss sHEprus mpu
M30TEPMHUYECKOM Ipoliecce He u3MeHnsercs. Ha uro uaer padota rnpu s3tom?

3.10 IToyemy cyxoi XOIOAHBII BO3YyX, CKaThIBAsICh C TOP U, MOMNaAas B 00JACTh MOBBILIEHHOTO
naBiieHus, HarpeBaercs? OLEHUTE Ha CKOJBKO IOBBIIIAETCS TEMIIEpaTypa MOTOKa BO3/AyXa C TOpBI
(¢en), ecnu gaBneHue HABEPXy cOCTaBIsIET 50% OT NaBICHUS Y TIOTHOXKHUS TOPBIL.

3.11 IlomyuuTe BhIpa)k€HHE BHYTPEHHEN SHEPTUU UCAIBHOTO raza 4yepe3 JaBjIeHUE U 00beEM.

3.12 Paccmotpure aBa crmoco0a MOMajaHusl UICaJbHOTO Ta3a B PaBHOBECHOE COCTOSHUE A, B
KOTOpPOM ra3 3aHUMaeT 00beM V4 Tipu JaBieHUH PA:

- 110 KBa3UCTATUYECKON TPACKTOPUH;

- IPY HEKBA3MCTAaTUYECKOM IpOLIeCcCe.

Uem oTnnyaeTcss KBa3MCTAaTHUECKH MPOIECC OT HekBazucratuueckoro? Ilpu mepBoM mid BTOpOM
crioco0e TomnaaHus B COCTOSTHHE A BHYTPEHHSISI SHEPrus ra3a 0omblie?

3.13 Bo3ayx B IBaAUATUIMTPOBOM OajlyIOHE NPH HadaabHOM aaBieHud /(P Ila ¥ HadaabHOM
temneparype 2001 C narpenmu no temmeparypbl S0[1C. Kakoe KOTMYECTBO TEIUIOTHI OBLIO TeperaHo
BO31yXy?

3.14 B Temion30iaupoBaHHBIA LIUIUHAP C MOPLIHEM 3aKkaydaiu ras. [lpu cxatum okazanoch, 4yTO

5/3
v,

JaBJIECHUE ra3a U3MEHSIOCH 10 3aKOHY P=7V 5/3 Po, tne Vo Py

u - HaYaJbHBIE 3HAYEHUS 00bEMA

U AaBiieHus1. 13 CKONbKY aTOMOB COCTOUT MEJOKYJIa ra3a?
3.15 Jlutp 0AHOATOMHOTO HICATILHOTO Ta3a, HaXOIUBIIUUCS IO/

32___? JaBJIICHUEM 32D]05 Ila apnabGatuyeckw pacmmpuics 10 8 JHUTPOB.

3aTCM BCpHyJICH B UCXOAHOC COCTOAHHUEC TaK, 4YTO OABJICHUC pOCJIO 110
a0k JTUHEHHOMY 3aKoHy. [loJIOKHTENbHYI0 WM OTPUIATEIBHYIO padoTy
0




COBEpIINIIO paboyee Teao MauHbI 3a oauH UKI? [TokaxuTe Ha rpaduke 3Ty padoTy.

3.16 Jlutp OQHOATOMHOTO HACAIBHOIO Ta3a, HaXOIWUBIIUWCA TOJ JaBJIECHUEM 3200110° Ma

p ' annabaTHYECKH PACIIUPUIICA OO0 & JUTPOB. 3aTeM €ro BEPHYJIH B
32| HCXOJIHOE COCTOSIHHME B J[Ba 3Tama. BHavasie m300apuyuecKku Cxxaiu J0
MepBOHAYAILHOTO 00bEeMa, MOTOM H30XOPUYECKH HArpeind Tak, 4YTo

20~ JaBJICHUE BO3POCIIO 10 MEPBOHAYAILHOIO 3HAYCHUS. [10I0KUTENBHYIO

WIH OTPHIATEIbHYIO pabOTy COBepIIMiIo pabodyee TEIo MAIlWHBI 3a
onuH 1uki? [Tokaxkute Ha rpaduke 3Ty padoTy.

] £ i 5 3.17 JIutp 0AHOATOMHOTO HJEANBHOTO ra3a, HaXOIUBIIUICS MO
p ' JIaBJIEHUEM 32D]05 Ila anmnabatudecku pacmupwics 10 &8 JUTPOB.
32 * 3aTeM ero BEpHYJIM B MCXOJIHOE COCTOSIHUE B JiBa 3Tamna. BHaudasne u3o-

XOpPUYECKH Harpesu TakK, 4YTO JABJIEHHE BO3POCIIO 10 IEPBOHAYAIBHOIO
201 3HAa4YEeHUs, a TOTOM U300apUUYECKH CKajIH JI0 MepBOHAYAIBLHOTO 00beMa.
t| TlonoxwuTenbHYI0 WIM OTpULATEIBHYIO paboTy coBepiimio pabouee
TEJI0 MaIIMHbI 32 ouH tukia? [lokaxure Ha rpaduke 3Ty padoTy.

[==] 1

4. TenysioBble MalIUMHEBL. BTOpoe Haya1o0
TEPMOANHAMUKH

4.1 OnumuTe YHEPTreTHIECKYIO0 CXEMY YCTPOMCTBA U paOOTHI TEIIJIOBOTO JIBUTATEIIS.

4.2 3a cyer 4ero TEIUIOBOM JBUraTelslb coBepIuaeT padoty? Ha mpumepe TemnoBoro aBuraTers,
B KOTOPOM B KauecTBE pabodvero Teia MCIOJIb3YeTCs a3, pa3bSICHUTE MOYEeMY HENb3si 00OUTHCH 0e3
XOJIOJHOTO TETIOBOTO pe3epByapa?

4.3 JlaifTe ompenenaeHue TepMUIECKOTo ko3¢ duinenTa nojesHoro aeicteus (KI11). Yxkaxute
MyTH NOBbILIEeHUs KT1/] TeNIOBBIX ABUTATEIEH.

4.4 Yem oTnmuaroTcsi oOpaTuMas 1 HeoOpaTuMasi TETUIOBbIE MAITMHBI?

4.5 Yro coboit npencrasiser mukia Kapuo? [locne coBepiieHHs INIaBHOTO dTana IUKIA, Ha
KOTOpOM 3a CYET MOABOJMMOrO OT HarpeBareisl Tela ra3 coBepuiaeT paboTy, €ro NPUXOIUTCS
oxJaxaaTh. UTOOBI MpH OXJaXIEHUU ra3za TEIio 3ps HE CcOpachiBaioCh B OXJIATUTENb, MOXHO
HCTOJIb30BaTh PEr€HEPATOP, HAKATIJIMBAIOIINN TETUIOBYIO SHEPTrUi0. B Kakol 4acTH TETIOBOM MallluHbI
XPaHUTCS YHEPTHsI, BRICBOOOXKAOIIASCS TIPU OXJIKICHUU Ta3a, €CJIM UCTONb3yeTcs Uk KapHo?

4.6 TemmoBass »Heprusi, mojydyaeMas ra3oM B TEIUIOBOM MaIllMHE OT HarpeBarelis, 3TO
KHHEeTUYeCKass JHeprus Mouyiekyn. Jlomyctum, dTO, coBepmias paloTy, TEMJIOBOW JBHUraTeNb
pacKpyuyuMBaeT MaxOBHK. Tak 4YTO pe3yJbTaTOM JCHCTBHS TEIUIOBOM MalIMHBI TaKXKe SBISETCS
KHHETUYECKasi YHeprusi. B ueM rmaBHOE OTIMYNE YKAa3aHHBIX BBIIIC KHHETUYECKUX SHEPTUH.

4.7 ChopmynupyiTe u foKaxute Teopemy KapHo.

4.8 Mennblit KyOMK Maccoit 64 2 ocTbuI OT / 000c J0 TeMIIepaTypbl BO3yXa B KOMHATe 200¢.
Kak 1 Ha cKOIbKO M3MEHMIIACh SHTPOIINS BCErO0 MUpPa MPH 3TOM?

4.9 Jloxaxure, yTo oOpaTHMasi TEIJIOBas MalldHA UMeeT HamOonbuii K1I/] n3 Bcex MaliuH,
paboTaronmx MeXIy 3aJaHHBIMU HarpeBaTesIeM U XOJIOJMIEHUKOM.

4.10 Dnexktpuueckas nedyb MOIIHOCTBIO I kBm noanepxuBaeT B KomHaTe temnepatypy 1701C
IpU TeMIlepaType HapykHoro Bozayxa -/3[1C. Kakasgs MHUHMMaJbHAsi MOIIHOCThH MOTpeOoBaach Obl
JUIS TEIJIOBOTO Hacoca, padoraromiero no uukiy Kapho, uis nogaepkaHusi TOH ke TeMIEepaTypbl B
KOMHate?

4.11 Omnpenenute yBenudyeHue sHTponuu 200 2 nwppa, pactassumiero npu 001C. YnpenbHas

TEIJIOTA MJIaBJIEHUs JbAa paBHa 2,31/ 05 Joic/ke.

4.12 Yemy pasen KII/{ naeanbHO# TEMI0BON MallMHbI, paboTarolIel MeX/1y HarpeBaTesieM IpU
Temneparype I/ M XOJIOAWIBHUKOM IpH Temmepatype 72?7 Breienure Qopmyny KII/J] upneanbHOM
TEIUIOBOM MAIIVHBI.

4.13 Tepmomapa mpeacTaBisSeT cOOOW JIBa COSAMHEHHBIX CTasi Pa3HOPOIHBIX METaUIMYSCKUX
MIPOBOJIOK, HAIlpUMEpP, MEAU U KOHCTaHTaHa. Eciii crian noaaepKuBaTh NpU pa3HbIX TEMIIEpaTypax, TO

TepMoliapa AEMCTBYeT KaK HMCTOYHMK TOKa. Ha KOoHIIaX mpoBOJIOKH
EM Bo3Hukaer JI/[C. OpuH cmail  TepMomapbl OMECTWIA B
b




TEIUION30JIMPOBAHHBIN KOHTEWHEp ¢ / k2 JbJAa, APYroi crail HaXOAUTCSl B KOMHATE IPU MOCTOSHHOM
temnepatype 2711 C. Tepmonapy NOAKIIOUNAIN K KUISATUIBHUKY, OMYIIEHHOMY B cTakaH ¢ 200 2 BOJBI.
Onenute, Ha CKOJBKO HArpeeT KUIIATUIBHUK BOJY, IIOKa B KOHTEMHEpPE HE pPACTaeT BECh JIEA.

VY nenbHas TemoTa MJaBJieHUs Jbaa paBHa 2,31/ 00 Horc/xe.

4.14 B pacuerax HM3MEHEHHUS HHTPOIMUHU BCEr0 MHUpa IpH paboTe TEIUIOBOM MallMHBI He
YUUTBIBAETCSI U3MEHEHHE 3HTpomnuu padoudero tena. He coBepuaercs nu ommubka mpu 3tom? OTBeT
apryMeHTHUpYHTe.

4.15 Cocyn obbemom 2V paszgeneH mneperopoikoil momonaMm. B oxHolt monoBune [ monw
ujea’gbHOro rasa, a B Apyroi [ Bakyym. Ileperoponaky pesko yOpaiu, HO3BOJMB ra3zy paclIMpUTHCS.
Haiinure wu3MeHeHMe OSHTpPONMM Tra3za IIOCJIE€ YCTaHOBJEHHUS TeIuloBoro pasHoBecusd. Cocya
TETIOU30IMPOBAH.

4.16 OauH MOJIb UJEATHLHOTO OJJHOATOMHOIO T'a3a U30TEPMHUUYECKU PACIIUPHUIICS OT oObeMa V]
1o oovema V2 mpu temmeparype 7. YBeIMumiIach WIM yMEHBIIMIACh SHTPONHUA rasa npu 3tom? Ha
CKOJIBKO?

4.17 He npoTUBOpEUUT JIU pe3yJIbTaT ACUCTBUS TEIJIOBOIO JIBUraTelNs || MpeBpallieHue SHEPTUU
XA0THUYECKOTO JABMKEHHSI MOJIEKYJl HarpeBaTellsi B HHEPIUI0 YNOPSAJOYEHHOTO IBMXKEHHUS MOJIEKYJI
MOpUIHS || yTBEPXKACHUIO O TOM, YTO JIF00OM Mpoliecc B KOHLIE KOHILIOB BEJIET K
YBEJIMYEHHUIO OeCIopsi/IKa, Xa0oca, K YBEIMUEHHUIO SHTPOIUN?

4.18 K 1ByM COBEpIIEHHO OJMHAKOBBIM ILIapUKaM, OJAMH U3 KOTOPBIX

BUCHUT Ha HETEIUIONPOBOJAHON HUTH, a JPYroi JEKUT Ha HETEIUIONPOBOJHON Q
MOBEPXHOCTH, NIOJIBETN OJJUHAKOBBIE KOJIMYECTBA TEIUIOTHI IIPU OJHOU U TOW ke
temneparype. OIUMHAKOBO JM HU3MEHHUTCA HSHTponus mmapukoB? Kakue

IOTNOJIHHATEIbHBIE JAHHBIE HAI0 HMMETh, YTOOLI KOJIWYECTBEHHO OTBETHTH Ha
BOIPOC 3a1aun’?

5. U3MeHeHHuna JHTPOIINH U MOBbIIICHHUE TCIIJIOBOTI'O 6ecnopa,zuca

5.1 Tlpm aguabaTW4ecKOM pACIIUPEHWH Ta3a ero TeMIeparypa YMEHBIIACTCs, 3HAYHT
JTMHAMUYECKUN Oecropsiok yMeHbInaeTcs. Kak e 3TO MOXHO CBsI3aTh C YTBEP)KIACHUEM O TOM, YTO
SHTPONHS B aIMa0aTHUECKOM TPOIIECCEe HE U3MEHSETCS?

52 Ecnu sHTponwusi siBIsieTcsi Mepod Oecropsiika, TO IOYEMYy OHAa BO3pacTacT IpH
M30TEPMHUYECKOM pacimpeHun Tra3a? Bemp npu 3TOM Temreparypa OCTAaeTCs TOCTOSIHHOW W
JTMHAMUYECKUN OeCTIOPSIIOK HE PacTeT.

5.3 OnmHO# W3 XapaKTEPUCTUK TEPMOIAMHAMHYECKOTO COCTOSIHHS SIBIIICTCS YHCIIO CITIOCOOOB,
KOTOPBIMH MOJET OBITh OCYIIECTBJICHO JIAHHOE COCTOSHHE. Pa3HBIM COCTOSIHMSIM OTBEYAIOT pa3HbIC
guciia croco6oB. Kakast XxapakTepuCTHKa COCTOSTHUS SIBIISICTCS MTOKazaTeieM Oecropsiaka’?

5.4 Tlouemy cocTosiHHE, 001a1aro1Iee OOIBIIUM OECTTOPSIIKOM, Hanboiee BEPOSATHO?

5.5 Bo CKOJIBKO pa3 BEpPOATHOCTb IIPEBBIIICHMS IUIOTHOCTH BO3JyXa B JBa pasa Haj
3

HaWBEPOATHEHIIINM 3HA4YCHHEM B oObeMumke (,/ mm~ MEHBIIE BEPOSTHOCTH CAMOTO BEPOSTHOTO

coctosrms? Tonaraiite, uto P=107 ITa, T=293(1K.

5.6 Kak Ha s3bIke BEpOSTHOCTEH MOXHO nepedopMyarpoBath yTBepxkaeHue: "Jlobas
3aMKHyTasi TEPMOJAMHAMHUYECKAs CHCTEMa CAaMOIPOM3BOJBHO MEPEXOJUT W3 COCTOSHHS C MEHbIIEH
SHTpOIHUEH B cocTOsIHUE ¢ Oomblueit sHTpornueii?". Kak BepoATHOCTh COCTOSIHUS CBsI3aHA C SHTPOIHEH
COCTOSIHUS?

5.7 BemecTBo, COCTOAILIEE U3 MOJEKYJ, HMMEIOIIUX MarHUTHBIE MOMEHTHI, ITOMEIIEHO B
MAarHUTHOE TI0JIE M HAXOJMUTCS B COCTOSHUU TEIUIOBOIO PABHOBECHS. 3aTEM BEHIECTBO 3al[UTHIIN
annabaTUIecKor 000I0YKOM M BRIKIIFOUMIN MarHuTHoE mose. Uto mpu 3tom npousoiiner? OO0bsicHUTe
MPOUCXOASIEE.

5.8 OpuH U3 METOAOB MOJYyYEHHs] CBEPXHMU3KHUX TEMIIEpATyp 3aKIIOYAETCS B CIEAYIOIIEM.
[TapamarauTHOE BEIIECTBO OXJIAXAAETCA B MATHUTHOM T0JIE O BO3MOKHO 5
HU3KOW TeMmeparypbl. 3aTeM O0ECIeurMBaOT JOCTATOYHO XOPOIIYIO
TETUIOM30JISIIIUIO U BBIKIIOUAIOT MarHuTHoe mnoje. [Ipu s3Tom Temneparypa




MOHMXKAETCSA. OBbUIM JIOCTUTHYTBI TeMmmepaTypsl [ 0?K. O6wscuure INPUHIUI JaHHOTO crocoba
OXJIaKICHUS.

5.9 PaccmoTtpuM cocya ¢ ra3oMm, pa3elieHHbIN [0NoJIaM Neperopoakoi. B oaHoil noyioBuHe ras,
B Apyro - BakyyM. lleperoponaky BBIAEpHYJIHM, NPEAOCTABUB Tra3y pPACHPOCTPAHATHCA IO BCEMY
00beMy. O4eBHUHO, YTO B MEPBbIE MCHOBEHUS IOCIE yAAJCHUs MEPErOPOIKU BEPOSITHOCTh TOTO, YTO
BCE MOJIEKYJIbI OyyT HaXOAUTHCA B OAHOM IMOJIOBUHE cocya Onu3ka K enunuie. C npyroil CTOpOHBI,

pacuer BeposTHOCTH Takoro cocrosims gaet P=2-N, rae N - uncmo monexyn B cocyne. OxaspiBaercs,
YTO CUCTEMa HaXOAUTCS B MAJIOBEPOSTHOM COCTOSIHUM € TOpa3io 0oJblleii BeposTHOCThI0. OOBsicHUTE
3TO MPOTUBOPEUHE.

5.10 MoHO JM MEepeBecTH cUCTeMy M3 0oJjiee BEpOSATHOTO B MEHEE BEPOSITHOE COCTOsSHUE?
Ecmu Henp3s1, To mouemy? Eciim MOKHO , TO KakKuM cTiocoOomM?

5.11 Kak BbIpaxkaeTcs uepe3 pa3HOCTb SHTPOMUN JIBYX COCTOSHUI OTHOIIEHUE BEPOSTHOCTEH
NpeObIBaHUS B 3TUX COCTOSIHUSX IPU TEIUIOBOM PAaBHOBECUU?

5.12 Kakyto paboTy HaJ0 COBEPIIUTH HAJl CUCTEMOH, uT0ObI pu TemmnepaTtype 300 K nepeBecTtu

ce B e!000 pa3 MeHee BEepOSTHOE COCTOSIHUE?

5.13 Yactuma co crvHOM [/2 W MarHUTHBIM MoMeHTOM 928071 0'24 JDic/Tn HaxomuTCs B
MarHuTHOM ToJie MHAYKUMW B=2,23 Tn. B KakoM OTHOUICHHHM HAXONATCS BpeMeHa NpeObIBaHUS
YACTHUIbl C MATHUTHBIM MOMEHTOM HaIpaBJICHHBIM IO ¥ TPOTUB HAIIPABJICHUS MarHUTHON UHIYKITUU?

(Cnpaska: e™[1/-x mpu x<<1).

5.14 TlosicHuTe B TEPMHHAX BEPOSTHBIX M HEBEPOSTHBIX COCTOSHHUM OTIMYUE OOPATUMBIX OT
HEOOpPAaTUMBIX TPOIECCOB.

5.15 PazpsacHute uzero onslToB Ileppena no onpeneneHuto yncia ABorajapo.

5.16 Yrto Takoe mKaia BbICOTHEI? B KakoM OTHOIIEHHWM HAXOMATCS INKAJILI BBICOT IelIdsd U
MOJIEKYJISIPHOTO BoJopoaa? OAMHAKOBBIE WM HET LIKAJIbl BBICOT OAHOIO M TOT'O K€ Ira3a Ha 3eMile U
Ha Mapce?

5.17 B ToOHKOIl B3BeCH KOHIEHTpalMs YacTHIl IJABHO yObIBaeT ¢ BBICOTOH. OnHaKo, eciu
YaCTHLBI B3BECH JOCTATOYHO KpYIHBIE, TO OHM OCENAlOT Ha [JHO, M HHUKAKOTO IUIABHOIO
pacnpenenenus He Habmoxaercs. [laiite aToMy 0ObsICHEHHE.

6. BzaumogencTBue MoJIeKyJ1 U pa30BbIe mepexo bl

6.1 B dgem cocrout siBnenue Jxoynsa-Tomcona. [laiiTe kadecTBeHHOE MOsCHEHHE 3P(DHEKTYy
Jxoyns-ToMcoHa, MCXOAS U3 TPEICTaBICHUI O B3aWMOJEHCTBMM MOJIEKYJ] MexOy coboi. Kakue
M3MEHEHHUs B QdeKTe cleqyeT 0KUAATh MPU Mepexoie OT HU3KUX K BBICOKMM JaBlIeHUsIM B raze? B
4yeM (PM3NYECKH HET0CTaTOK MO/IECTIHLHOM MONpPaBKU Ha COOCTBEHHBIN 00beM?

6.2 Onpenenure, CKOJIBKO MPOLICHTOB OT 3HAYEHUS, MPEJCKA3BIBAEMOT0 YPABHEHUEM COCTOSHUSA
UJECAIBHOTO Ta3a COCTaBJISET IONpaBKa MJs IUIOTHOCTH a30Ta, HAXOMSIIErocss NpU KOMHATHOM
TeMIiepaTtype u aTMocepHOM JaBieHUH. Tspkenee win jerde "uaeansHoro” "peanpHbri" azor? s

asota a=0,139 HOw? mons™2, b= 0,3917110°% m3mons!.

6.3 Kakue ¢pusnueckre CBONCTBA ra3a OTpa)xaroT nornpaBku Ban-nep-Baansca?

6.4 Kakyro 1010 OT IIyOMHBI MOTEHIIMATBHOM SMBI MTAPHOTO B3aMMOJICHCTBHS JIBYX MOJICKYJT
BOJBI COCTaBIISIET CPEIHAS KMHETUUYECKAsh SHEPTUsl MOJIEKYJbl BOABI IIPM KOMHATHOM TemIepaType.

VaenbHas TEINIOEMKOCTD Jipaa 1,501 03 IDic/kel 1K, ynenbHasi TEIIIOEMKOCTh KUIKON BOIBI 4,211 03
Ibic/kel 1K, ypenpHas TEIUIOTa TUIABICHHWS Jibaa 3, 3200109 Moic/ke, ynenpHas — TEIIIOTa

napooOpazoBanus 2,261/ 00 ITorc/e.

6.5 Ilpu kakux TemmepaTypax Ha H30TepMmax rasza Ban-nep-Baansca ummerorcs ydacTku
HeycTrolynBocTH? YTo co0o0if mpencTaBisAioT OSTH ydacTku? [losicHMTe, B YeM 3aKito4yaeTcs
HEYCTOMYHMBOCTb COCTOSIHMS Fa3a Ha HUX?

6.6 Ha yuactkax uzorepm Ban-nep-Baanbca ¢ MoNOXUTEIBHBIM HAKIOHOM Ta3 Ha MOXET
HaXOJWUThCS B COCTOSIHUM paBHOBecHd. KakuM (HU3MUECKUM COCTOSHHUSAM OTBEYAIOT YYaCTKU
HEMOCPEACTBEHHO MPUMBIKAIONIME K ydacTKaM HeycTroiumBocTH? [Ipu Kakux yCIOBUSIX BELIECTBO
MO’KHO HaOJII0AaTh B 3TUX COCTOSIHUAX?



6.7 B repmernuecku 3akpbiToii U-00pa3Hoil TpyOKe HalMTa >KUIAKOCTh. Mexay mpoOKaMu H
KHUIKOCTBIO UMeeTCsi cBOOOJHOE MpocTpaHCcTBO. Kak, He OTKpbIBas TpyOKy, y3HATh,
ecThb JIU B CBOOOJHOM INPOCTPAHCTBE IMOMHMMO HACBIIIEHHOTo mapa Bo3ayx? Kakoe
CBOMCTBO HACHIIIEHHBIX MAPOB JEMOHCTPUPYET JAHHOE YCTPOMCTBO?

6.8 JlBa rpaduka 3aBUCHUMOCTH JaBJICHHS IMApOB B 3aKPHITOM COCYAE OT
BpeMeHH H300pakeHbl Ha pucyHKe. OHO U TO e BEIIEeCTBO WIIM HET HCIAPSIIOCh B
oboux cmydasx? OOBSICHUTE XOJ KPHUBBIX (CMEHY XapakTepa 3aBHCHUMOCTH) W
pa3nu4yue KpUBBIX.

6.9 Temneparypa KumneHus: COJICHOM BOJBI BBIIIE, YEM TEMIIEpaTypa KUIICHUSI HECOJIECHOW BOJBI.
bosbliie, MeHbIIIE WM PaBHA IJIOTHOCTh HACHIIIEHHBIX MApOB HAJ KUISIIEH COJIECHON BOJOW, YEM Hal
HecosieHOW? B ueM COCTOMT MOJEKYJSIPHBI MEXaHHU3M IMOBBIIMICHUS TEMIIEpaTypbl KUIEHUS IMpU
HOJICAJIMBAHUU BOJEI?

6.10 YaenbHas TeruioTa mapooOpa3oBaHUS BOIBI 3HAYUTEIHLHO OOJbBIIE, YeM CEpHOro 3dupa.
[Touemy ke a¢up, HANUTHIN Ha PyKY, IPOU3BOAUT 3HAYUTEILHO OOJIbIIIEE OXJIAXACHHE, YeM Boa?

6.11 TloueMy MPUTOTOBJICHWE THINKA B TOpax TpeOyeT 3HAYUTENILHO OOJIBIIETO BPEMEHH, YeM
MPU OOBIYHBIX YCIOBUSAX?

6.12 KpuBas cocyliecTBOBaHUS JeA-KHUAKas BOAA MpHU AaBieHUU okoso 2000 amm n3MeEHsET
CBOIl HAaKJIOH C OTPHUIATEILHOTO Ha TMOJOXKUTEIbHBIH M HIET BEPTUKAJIbHO. YTO TNPOM3OUIET C
CUCTEMOM JIe-)KUKas BoAa MpH nepexoze nasiaeHus 2000 amm?

6.13 TBepaplii rajuIvil IIaBaeT B CBOEM paciuiaBe. Kak 3aBUCUT TeMnepaTypa IUIaBIeHUS rajuius
OT JaBJICHUI?

6.14 Tsepnoe xene30 TOHET B CBOEM paciuiaBe. Kak 3aBUCUT TemmepaTypa IUIaBJIEHHUS Kele3a
OT JaBJICHUS?

6.15 Ha ropu3oHTaNbHYIO IUIOCKOCTh B BEPIIMHBI PABHOCTOPOHHETO TPEYTOJIbHHUKA MOJIOKUIN
TPH OJIMHAKOBBIC KaIIH PTYTH panuyca / mm. CBepXy MOJOKWIH TUIACTUHKY C TPy30M 00IIel Macchl
3 xe. UeMmy paBeH 3a30p MexAy IIacTUHKaMu B paBHoBecuu? KoadduimeHT moBepXHOCTHOTO

HaTsDKeHus pryta [1=0,515 ﬂDfC/Mz .

6.16 Ilpu KakuX yCIOBHSX MOYKHO MOJYYUTh HEPErpeTyro KHUAKOCTh? OOBSICHUTE NMPUPOAY
neperpeToro coctossHus. Uto coboil mpeacTapiseT my3blpbKoBast kKamepa?

6.17 Kak M0OXHO NoJy4uTh nepeoxiaxaeHHbId nap? OObACHUTE NPUPOAY HEPEOXTAKIESHHOTO
coctostHMs. UTo co00ii npeacTaBiseT kamepa Bubcona?

6.18 Han BbIMyKJIOM WM BOTHYTOM INOBEPXHOCTHIO JIABJICHHE PAaBHOBECHBIX I1apOB BbIIIE?
OOBsiCHUTE TPUYHHY.

6.19 Teiizep mpexacraBisieT cOOON PacONOKEHHYIO HA OOJBIION ITyOUHE MOJOCTh B TBEPIBIX
NOpoJax, 3aMoJIHAOLIAsICd TPYHTOBBIMHM BojgaMmu. IlonocTs HarpeBaercsi reoTepMallbHbIM TerioM. B
pe3ynbTare 4epe3 KaHal, COEAWHSIOIMIMA MOJOCTh C IOBEPXHOCTbIO 3€MJIM, IPOUCXOIUT
NEPUOINYECKOE BBIOPACHIBAHIE CMECH KUITATKA ¢ TapoM. OObSICHUTE MEXaHU3M JCHCTBUS reifzepa.

7. MaTepuaJ AJis1 CaMOCTOATEJbHOI0 U3y4YeHUs

7.1 B mnomenieHue HYKHO TMOJATh V=104 3 Bo3nyxa mnpu temmneparype (/=I18[1C u
OTHOCUTENbHOM BiaxkHOCTH [1=50%, 3abupas ero c¢ ynuubl npu t2=1011C u OTHOCHUTEIbHOU
BIAKHOCTH [1=60%. CKOIBKO BOABI CIIEAYET IONOJHMUTEIBHO HCIAPUTh B IOJABAEMbIM BO31yX?

JlaBneHue HacChIILIEHHOTO napa npu ¢/ paBuo P1=2,1111 03 Ila, a ipu t2 paBuo P2=1,2[11 03 Ma.

7.2 Ilpu kakoi MakCUMaJbHON OTHOCHUTEILHOM BJIAXXHOCTH BO3[yXa Ha KyXHE OYTBUIKA MOJIOKA,
BBIHyTasi W3 XOJOAWJIbHHMKa, He Oyner 3amoreBath? Temmepatypa B xonoawibHuke t/=501C, B
komHare 2=2501C. [laBieHue HaACBIIIEHHBIX MAPOB BOJbI Npu ¢t/ paBHO P]/=866 [la, npu t2 paBHO
P2=3192 I1a.



7.3 B Bo3myxe oobeMom 60 M3 npu temnepatype /50 1C oTHOCUTENbHAS BIAXHOCTh COCTaBIIsAIA
80%. Onpenenute mMaccy BOJbl, KOTOpas MOXET HCHAPUTHCA B KOMHATE NPU IMOBBILIEHUH TEMIIE-
patypsl 1o 2501C.

7.4 B pycckoil mapHOW OJHUM M3 OCHOBHBIX JIEMEHTOB SIBJISIETCS €Ub-KaMEHKA, 3alOJHEHHAs
pacKkaJleHHbIMH KaMHsIMH. TeMmmepaTypy B NapHOM YBEIMUYMBAIOT, BBIJIECKHBAs MaJIEHbKUE MOPIHUU
BOo/ibl Ha kKamHH. [louemy, xoraa moaOpachIBalOT BOJY HA pacKaJeHHbIE KaMHHM I€4M, B MapHOU
CTaHOBUTCS cymie?

7.5 Hdns Kakux Ieneil KopoOouka THrpoMeTpa BCTABIISIETCS B ONpaBy U3 IOJIMPOBAHHOTO
KOJIEYKa, TEIUIOU30JUPOBAHHOIO OT KOpoOouku? KakoB ri1aBHBIM MCTOYHMK OHIMOKU ONpEAEIeHUs
OTHOCHUTEJIbHOM BJIAXKHOCTH C IIOMOILBIO TUTpOMeETpa?

7.6 Meton nedunuTa BIaXKHOCTH COCTOUT B cieaytomeM. Cyxyro Koia0y mpoIyBaroT

UCCIIEyeMBbIM BO3AYXOM. 3aTeM KOJIOYy 3aThIKaroT MpOOKOi ¢ AByMs - .

BBIBOJJAMM: B OJTHOM BBIBOZIC ITUTIETKA C BOJOM, IPYrOM COEAUHEH C BOJSHBIM )
MaHOMEeTpoM. B koj0y KamaloT HEKOTOpOe KOJIMYECTBO Kareidb BOJBI.
HabGmronaercst moBbIIeHHE aBiIeHUs BHYTPH KOJIObI. OOBSCHUTE MPUHITUTT
orpeieieHus] abCOIIOTHOW M OTHOCUTEIbHON BIAKHOCTU JAHHBIM METOJIOM.

Jly1st wero creayeT npeaBapuTebHO MPOIyBaTh KOOy ?

7.7 Yro Takoe ammabaTmueckas aTtMmocgepa? Uem oOyciioBieHa ee
KOHBEKTHBHAsl yCTOMYMBOCTH? UTO TakOoe€ KPUTUUECKUHN TPATUEHT TEMIIEPATYPHI?

7.8 OOBsCHUTE, IOYEMY IPH TOBBIIMICHUH BIAXXHOCTH BO3AyXa KOHBEKTHBHAs YCTOWYHMBOCTD
atMocdepsl HapyIIaeTcs?

7.9 B mnpenropHelx o6nacTax HaOMIOAAeTCs MOTOJHOE SBICHHE HMEHyeMoe (EeHOM.
CkatpIBaloIMecss ¢ Top Macchl BO3/yXa SBISIOTCS OYEHb CyXMMH M TeIulbIMH. DeH oka3bIBaeT
UCCyHIaolIee ACUCTBUE Ha PACTUTEIBHOCTD. JlaiiTe ¢pusnueckoe o0ObsICHEHHE BO3HUKHOBEHUS (peHa u
€ro CyXOCTH.

7.10 Yewm ornmyaercs ruiactTuueckas aedopmarus ot ympyroi? Jlaiite cioBecHBIf mOpTpeT
3aBHCUMOCTH HAIIPSDKEHMsSI OT Je(OpMaLUU B KPUCTAILIAX.

7.11 Yto coboit npencraBiser nuciokaius. Kak mpeacraBieHus o JUCIOKALUAX OOBACHIIOT
HU3KUH TIpeaen TEKy4ecTu?

7.12 TloueMy KOBaHBIH KIMHOK 00J1a1aeT OOJBIION MPOYHOCTHIO?

7.18 OOBbscHuUTE 3y0 TEKYUYECTH.

7.19 Ilouemy pe3MHOBBIN KIYT C)KUMAETCS IIPU HATPEBAHUU?

8. Tenz10Bble U MeXaHUYECKHE CBOMCTBA TBEPABIX TEJ

8.1 IToueMy KpuCTaLIbl pacKajJbIBAIOTCS MO IUIOCKOCTAM crniailHoCcTH? Kak mpoXoauT MiI0CKOCTh
CMaiHOCTH B TPaHELCHTPUPOBAHHOM KpHUCTasie?

8.2 Kak m3ydaroT MOJIEKYJISIpHOE CTpoeHHe KpucTamuioB? OOBICHUTE, MOYEMY YCIIEXU B
M3YyYEHUH YCTPOWCTBA CIIOKHBIX OPTaHMUECKUX MOJIEKYJI (MITH J1a)Ke BUPYCOB) CBS3AHBI C MOTyYCHHEM
KPUCTAJIJIOB U3 TaHHBIX MOJIEKY?

8.3 Kak MOXXHO OIICHUTh OTHOIICHHE CPEIHEro pa3Maxa TEIJIOBBIX KOJEOAaHUN MOJIEKYJbI B
KpHUCTAIJIE K CPETHEMY PACCTOSTHUIO MEX Ty OIMMKalIIMMHU COCEASIMU?

8.4 Kak Ha OCHOBE MOJEKYJSPHBIX MpPEACTaBICHUNA 0OBACHUTH 3akoH ['yka? IloueMy TONBKO
MIpU MaJbIX AepopManmsIX Kpucraiia padoraet 3akoH ['yka?

8.5 B rtabnumax 3HaYCHH TeMIIEpaTyp M yIENbHBIX TEIUIOT IUIABJICHHUS HET JaHHBIX O CTEKJIE.
[Toyemy? C xakuMU CBOMCTBAMHM CTEKJIA CBSI3aH ATOT (akT?

8.6 Uto takoe momumoppuzm? Kakumu crienupuueckuMu 4epTamMu 00aaeT HoIUuMOp(HBINA
nepexon?

8.7 Ilpmn 130¢c OPOMCXOIUT MOIUMOP(hHBINA mepexo] osnoBa. IIpu 3TOM 0n0BsSHHBIN 00pasen
MOJKET pacchllaThCsl B ECOK (0JIOBSHHAS 4yMa). UTO MOXKHO cKa3aTh O NMapaMeTpax KpUCTaNINYECKUX
CTPYKTYp COCEACTBYIOIIMX Mojudukanuii omosa? [louemy mpoucxoauT paspyuieHue obpasla npu
niepexoje?

8.8 Kak u3 JaHHBIX O TeIUIOTaxX IUJIaBJIEHUS W MapooOpa3oBaHUs OLEHUTh TIIyOuHY
MIOTEHLIMAJIbHON SIMBI IOTEHIIMAJIA TAPHOTO B3aUMOAEUCTBUS MOJIEKY?



8.9 Yro MOXHO CKa3aTh O HAaKJIOHE KPHUBOH COCYIIECTBOBAHMS JKUIKOM M KPUCTAIIIMYECKOU
(ha3wl raIns, €CaM TBEPABIN TAJJINH TUTABAaET B CBOEM paciuiaBe?

8.10 YT0 MOXHO CKa3aThb O HaKJIOHE KPHUBOM COCYLIECTBOBAHHUS JKUIKON M KPUCTAIIIMYECKON
(a3bl CBUHIA, €CIIU TBEPABII CBUHEI] TOHET B CBOEM pacIliaBe?

8.11  OOwscHuTe, TOYEeMy MOYTH BCE METAJUIBl NPU KOMHATHOM TeMIepaType HMEIOT
OJIMHAKOBYIO MOJIIPHYIO TEIJIIOEMKOCTh. YeMy oHa paBHa?

8.12 Tloutn Bce MeTaJlIbl B KPUCTAINIMYECKOM COCTOSIHUM NPU KOMHATHOM TeMIIEpaType UMEIOT
OJIMHAKOBYI0 MOJIIPHYIO TEILUIOEMKOCTB, & BOT KPUCTAJLI aJIMa3a UMEET 3aMETHO MEHBIIECE 3HAYCHUE
MOJIIpHOM TerioeMKocTH. C 4yeM 3TO CBA3aHO?

8.13 B ueM cocTOWT OCHOBHasl Hies DWHINTEHHAa KAYECTBEHHOTO OOBSICHEHUS YMEHBIICHUS
TEIUIOEMKOCTH KPUCTAJJIOB IPU IOHWKEHUH TEMIIEpaTypbl?

8.15 ['unocynphutr T1UIABUTCS TpU  TEMIlepaType 480C. Ecmm pacriaB  TIIATEJIbHO
OTGUIBTPOBATh W 3UTh B YHUCTYIO IOCYAY C IOJMPOBAHHBIMH CTCHKAMH, TO PACIUIaB MOXHO

OCTYJUTh 10 200C, U TIPU 3TOM OH He 3aKpuctaumsyercs. OObsACHUTE, TOYEMY TaKO€ BO3MOKHO.

8.16 Ilouemy KpUCTAIIIMYECKHUE TEIA PACHIUPSAIOTCS MIPU HarpeBaHUu?

8.17 Kak cBd3aHO ¢ BHIOM NOTEHLHUAala MAPHOTO B3aWMOJAEWUCTBUS SIBICHHUE TEIJIOBOIO
paclIMpeHus] KpUCTAIIIOB?

9. OCHOBHBIE CTAaTUCTHYECKHE NOHSATUS. PABHOBeCHOe HU3JIy4YCHHUEC
9.1 PaccMOTpuM INpPOU3BOJBHYI0 MAaKpOCKONHMUYECKYI0 CHCTEMY B TEIJIOBOM PAaBHOBECUM IIPU
KOMHATHOW Temmeparype. Bocnonb3oBaBIINCH OIpeneaeHHeM TEPMOIUHAMUYECKONH TeMIepaTyphl,
HalUTEe NPOLEHTHOE YBEIMYEHUE YUCIIA COCTOSHUM, AOCTYNHBIX CHUCTEME, NpPU YBEIUYEHUU €€

sHepruu Ha / 073 5B.
9.2 PaccMOTpHM MPOHM3BOJIBHYI0O MaKpPOCKOIIMYECKYI0 CHUCTEMY B TEIUIOBOM PaBHOBECHU NPHU
KOMHATHOW Temmeparype. llpeamonoxkum, 4To AaHHAs CHCTEMa MOMJIOTHIA EIWHUYHBIA (OTOH

BHIUMOTO CBeTa (MMEIOMIEro JJIUHY BOJIHBI 5[/ 07 M). Bo CKOJIBKO pa3 yBEIWYWIOCH YHCIIO
JOCTYIHBIX CUCTEME COCTOSTHUI?

9.3 Cucrema coctoutT u3 N 9acTull, ci1ab0 B3aUMOJEHCTBYIOMUX ApYyT ¢ apyroM. Kaxkmas us
YacTHUIl MOXET HaXOAMUTCA B OJHOM U3 JIBYX KBAaHTOBBIX COCTOSIHUH ¢ 3HeprusMu E] u E2, npuuem
EJ<E?. He npoBoJs TOYHBIX BBIYMCICHUH, HAUe€pTUTE TpapuK NPUMEPHOrO X0Ja CpPEeIHEH 3Hepruu
[1ET] cucteMbl B 3aBUCMMOCTH OT €€ TEPMOJIMHAMUYECKOUN TeMIiepaTypsl 7.

9.4 N yactui, ciabo B3aUMOJICHCTBYIOT APYT ¢ ApyroM. Kaxias u3 4yacTUIl MOXKET HaXOAUTCS B
OJIHOM U3 JIByX KBAHTOBBIX COCTOSHUH ¢ sHeprusimu E] u E2, npuuem E]<E). He npoBoas TOYHBIX
BBIYMCIICHUM, OIPENENNTe, YeMy PABHO 3HA4YC€HHME cpefaHed sHepruu [|E[] B mpenenax Majiaod u
60nb1ION TeMIIepaTypsl?

9.5 Cucrema coctout u3 N yacTui, caabo B3aMMOJAEHCTBYIOUIMX JIpyr ¢ apyrom. Kaxnas w3
YaCTHUIl MOXXET HaXOAMUTCA B OJHOM M3 JIBYX KBAaHTOBBIX COCTOSIHUHM € dHeprusiMu E] m E2, npudem
E]<E?2. B xakoil o6nactu 3Ha4eHUI TeMIiepaTypbl IPOUCXOAUT MEPEXO] OT HU3KOTEMIIEPATYpPHOTO /10
BBICOKOTEMIIEPATYPHOI'O IPEIENBHOI0 3HAYEHUsI cpeAHen sHepruu [ 1E[1?

9.6 Cucrema coctout u3 N yacTtuil, c1ab0 B3aMMOJICUCTBYIOIMX APYr ¢ ApyroMm. Kaxknmas u3
YacTHUIl MOXET HaXOAMUTCA B OJHOM M3 JIByX KBAaHTOBBIX COCTOSIHUH ¢ 3HeprusiMu E] u E2, npuuem
E[<E2. llonmyuure BBIpaXEHHE CpEIHEW HSHepruu cucremsl. [IpoBenuTe KayeCTBEHHBIM aHalW3
pesyJbTara.

9.7 Hcnonp3ys CTaTUCTUYECKYIO CYyMMY, PaCCUMTAWTE CpPEIHEE 3HAUEHUE YHEPTUU KBAHTOBOIO
OCLMJUIATOPA B COCTOSIHUU TEIUIOBOTO PaBHOBECHS NP Temreparype 7.

9.8 Tlouemy oOMeH sHepruen Mexay U3JIyuyeHHEM M BEIIECTBOM JOJDKEH TOPMO3HTH TEIJIOBOE
JIB)KEHUE MOJIEKYJT?

9.9 Yro Takoe cHekTpalbHas IJIOTHOCTh M3inydeHHs? Kakyro cHexkTpajlbHyr IUIOTHOCTb
npenckasbiBaeT Teopus Panes-/>xunca? B uem npuanHa 3Toro?

9.10 B Buje miIaHa H3JI0XHUTE OCHOBHBIE WJEH TEOPUM PABHOBECHOIO HU3IyueHUs Panes-
Jxunca.



9.11 OOBscHHUTE, TOYEMY KIACCHUYECKOE PACCMOTPEHHE TEIUIOBOTO PABHOBECHS HM3IIyUEHUS H
BEIIECTBA NPUBOAUT K HECYpa3HOMY pE3yJlbTaTy - BCS SHEpPrHsl NOJDKHAa OBITh COCPEAOTOYEHA B
U3JTyYEHUH.

9.12 OOBscHHTE, TTOYEMY CPEIHSSI SHEPTHs BBICOKOYACTOTHOM MOJBI B COCTOSIHUM TEIJIOBOTO
PaBHOBECHS C BEIIECTBOM IOpa3/io MEHbIIE, 4eM k5 7.

9.13 IloueMy npu NOBBIIIEHUH TEMIEPATYPHl PACKAJEHHOIO TEJNAa €ro IBET H3MEHSETCS OT
KpacHoro k roiryoomy? I[Touemy packajieHHBIC Tesia He OBIBAIOT (PHOJIETOBBIMU?

9.14 Kax, Ha Ball B3IJIs], C IOBBIICHUEM TEMIIEPATYPbl U3MEHIETCS YACIIO 2JIEKTPOMArHUTHBIX
MO/, Y9aCTBYIOIIUX B TETJIOOOMeHe?

9.15 Kak 3aBUCHUT OT TeMIIEpaTyphl U3JTy4aTeIbHbIN BKJIa/ B TEIUIOEMKOCTb?

9.16 B packaneHHOM IWIMHAPE C MOPIIHEM, HAXOASIIEMCS MPU IMOCTOSHHOM TeMneparype, HET
HU4YEro kpome wusiaydeHus. [lopmienp BaBuraror, ymeHnsinas oobeMm. Kak u3MmeHsiercs mpu 3ToM
nasneHne n3nydenns? Ha 4o unet paboTa nmpu yMEHBIIEHUH 00beMa MOJIOCTH TIPH 3TOM?

9.17 Crenku nonoctu o0bemMoM [ 1 HarpeTsl Ao Temmneparypsl /000 K. Kakoro 1Bera cBeT,
BBIXOJSIINN U3 OJIOCTH Yepe3 oTBepcTre?

9.18 Crenku nosoctu 06beMoM / 1 HarpeTsl 10 TeMieparypsl /000 K. Onpenenurte SHEPruio
(OTOHOB YaCTOTHI, COOTBETCTBYIOIIEH MaKCUMyMy CHEKTPalIbHOH IJIOTHOCTH, B equHunax k57. Kax
U3MEHUTCS OTBET, ECIIM TEMIIEPATYPY YABOUTH?

9.19 OObsacuuTe, MoyeMy (POTOIIEMEHT, BBHICTABICHHBI HA CBET MPOCKIIMOHHOMW JIaMITbI
HaKaJUBaHUs, 1aeT epEMEHHBINA curHai ¢ yactoroit /100 I'y.



4. KoHTpo/IbHO-U3MepHUTEIbHbIE MAaTepPUAJIbI 10 GopMaM TeKyllel 1eATeILHOCTH
(Homepa 3agannii n3 MCTOYHMKA [2] CTMCKAa OCHOBHOM JINTEPATYPHhI)

Moayab

Dopmbl padoThI

Pemenne
3amaad

Pemenue
3ajgayv aJs
CaMOCTOST.
padoThI

Kountpoas
Hble padoThI

IMpumepsl
TeM pedeparoB

1.1-1.5,
2.2-2.7,3.1-
3.5,4.3-4.8,5.1-
5.10

1.6-1.19,

2.1,2.3-2.18, 3.6-

3.15, 4.10-4.20,
5.11-5.13

1.17,
2.16,3.11,4.12,
5.12

1.
CraHOBJICHHE
IIPEACTaBICHUI
00 aromax W
MOJIeKyIax

2. Uctopus
dbopmupoBanus
TTOHATHH
“UneanbHBIA
ra3z”, ‘“peaybHbII

2

ra3 .

6.1-6.5,
7.1-7.5, 8.1-8.5,
9.1-9.5

6.6-6.15,
7.6-7.10, 8.6-
8.12,9.6-9.11

6.12,7.8,
8.9,9.8

1.
Cnyuaiinble
IIPOLIECCHI B

Ipupoze

2.

IIpunoxenus
TEOPUU
CIIy4alHBIX
Oy X aHui

10.1-10.5,

11.1-11.5, 12.1-

12.5,13.1-13.5,
14.1-14.4

10.6-10.9,

11.6-11.15, 12.6-

12.13, 13.6-13.9,
14.6-14.8

10.7,
11.12,12.9, 13.8,
14.7

1. MeTonsl
UCCJIETOBAHMSI
SIBJICHUN
i py3nn u
camonuddysun
2. Metonapl
UCCIICTOBAHHUS
OpOYHOBCKOTO
JIBUKCHHUS
3.
AHM30TpONUS
bu3IeCcKuX
CBOWCTB
TBEPJIBIX T

15.1-15.5

15.6, 15.7

15.4-15.6

1.
CraHOBJICHHE
IIPECTaBICHUI
0 KBaHTOBOM
TEOPUH
TEIUIOEMKOCTH U
W3JTYYCHUS




5. [IpaBuy1a TeXHUKH 0€30MIACHOCTH

[Ipu moctaHoBke BceX (PU3NYECKUX OIBITOB CTYJCHTHI JTOJKHBI COONIIO/IATh MpaBuia TEXHUKH
0€30MacHOCTH.

HeakkypaTHOCTh, HEBHMMATEIbHOCTh, HEJOCTATOYHOE 3HAKOMCTBO C NpuOOpaMu BeayT K
HECYACTHOMY CIIyYalo.

K mo60ii paboTe MOXKHO MPUCTYNATh TOJBKO B TOM CIIydae, €CJIM Bce €€ 3Tallbl MOHSATHBI U HE
BBI3BIBAIOT HUKAKUX COMHEHUH. [Ipy BOSHUKHOBEHHM KAaKHX-JIMOO HESICHOCTEH CleyeT HeMEJIEHHO
oOpatutbes K pykoBoauTento. [lepen BhIONIHEHHEM HE3HAKOMBIX OIepaluii, a Takxke nepes padboToin
C HOBBIMHU MPUOOPAMU KaXKJbIi CTYAEHT TOJHKEH MOJTYYUTh TOAPOOHBIA HHCTPYKTAK.

Paboma c nazpesamenvnvimu npubopamu

HarpeBarenbHble npuOOpHl HENb3sl CTaBUTh HA KPBIIIKY CTOJIA, WX HYXXHO CTaBUTh Ha
acOecTOBBI KapTOH WM OCHOBaHHE LITATHUBA.

[To coBpeMEeHHBIM TPEOOBAHUIM TEXHUKH OE30MAaCHOCTH IOJB30BAaHHE TUIUTKAMH C OTKPBITON
CIUPAJIbIO 3aIlpeIeHo.

Paboma c peakmugamu

1. IIpu cocTaBieHnn pacTBOPOB KUCIIOTHI 3aIPEIIACTCs] HATUBATh BOJLY B KUCIIOTY.

2. Ilpu pa3baBiaeHUN KOHLEHTPUPOBAHHON KHUCIOTHI CIEIYET MOJb30BATHCS TOJIBKO
CTEKJITHHOM TOCYZOM; MpPH PACTBOPEHUU WIEIOYEH — KEepaMUYECKOH, CTEKJISHHOM WIN
YyT'YHHOU MOCYIOM.

3. Paboty ¢ pacTBOpamMu MpOU3BOIUTH TOJIHKO B KIOBETE.

4. Henb3st HU3KO HAKJIOHATHCS HAJ COCYJaMH, B KOTOpbIE HAMBAaeTCs pacTBOp, T. K.
KaIlJId MOTYT IIOTIacTh Ha JIMIO, B IJ1a3a.

5. Kareropuuecku 3amperaercst BbIOpachiBaTh B PaKOBHHBI HECMEIIMBAIOLINECS C
BOJIOM JKUJIKOCTH U TBEP/BIE BEIIECTBA, a TAK)KE CUIIbHBIE SI/IBI.

Paboma c pmymuio

Mertannuueckast pTyTb U CO€IUHEHHS BeCbMa TOKCHYHBI. Oco0yr0 OMAacCHOCTbh MPEICTABISIOT
napbl METaJUIMYECKON PTYTH, MOCKOJIBKY OHHM OeCLBETHBI, HE MMEIOT 3amaxa, U, B TO € BpeMs,
roctynasi B OpraHu3M B TEYEHHE JUIMTEIBHOrO IMepuojia Jake B HHUYTOKHBIX KOHIEHTpALUSX,
MPUBOJAT K TSDKEICHITMM XPOHUYECKUM OTPABIICHUSIM.

B Hacrosimee Bpemss B jaboparopusix, KpoMe CIEHuanbHO OOOpPYAOBAaHHBIX, 3aIlpEIieHO
UCIOJIb30BaHUE MPUOOPOB C OTKPHITON MOBEPXHOCTHIO PTYTH. B moBcenHeBHON paboTe OCHOBHBIMU
HMCTOYHUKAMU OIMACHOCTU SBJIAIOTCS MEJIKHE NpUOOpBI, B KOTOPBIX PTYTh XOPOILO H30JHMpPOBaHa,
HamnpuMep PTyTHbIE MAHOMETPHI JJISi U3MEPEHUSI OCTATOYHOTO JIaBJICHUS U PTYTHbIE TEPMOMETPHI, IPU
MOJIOMKE KOTOPBIX MPOJIUTAst PTYTh MOXKET OTPAaBUThH MTOMEILIEHUE.

B cnywyae momamanus prytd Ha MeOenb, Ha MPHOOpPHI WM HA TMOJ, CIEAYeT HEMEJICHHO
CO00IUTE 00 ATOM PYKOBOAMTENIO U OPraHU30BATH CaMYI0 TILATENbHYIO YOOPKY BCETrO MOMEIIECHHUS.
CrnenyeT y4uThIBaTh, 4YTO METAJUIMYECKAsl PTYTh OYEHb MOABUKHA, U MeJIbYaillliie ee MAapUKU MOTYT
pazberarbes ajeKko, nonajas B e, TPELIMHBI U [IPOYUe TPYJHOAOCTyHbIe MecTa. [Ipexne Bcero,
cleqyeT THIaTeIbHO coOpaTh BCE BHUIMMBIC KAllld PTYTH, CMETas HMX BOJOCSHOW KHCTOYKOW B
«pyHTHKI» U3 TIagKoN OyMaru, Kak B cOBOK. COOpaHHYIO PTYTh IIOMEIIAIOT B TOJICTOCTCHHBIE OaHKU
c Bonoit. HU B KOEM CJIYUAE HEJIb35 BBIBPACBIBATH PTYTh B PAKOBHWHbBI MJIN
MYCOPHBIE BEJIPA.

Paboma c ocneonachvimu eeujecmeamu

XOTsl ropeTh WIH MNOAJEPKUBAaTh TOPEHHE MOXKET OOJBIIMHCTBO BEIIECTB U MaTepHaJIOB,
HauOOJBIIYI0O OMACHOCTh B TOXAPHOM OTHOIIEHWU TMPEJCTABISIOT JIETKOBOCILIAMEHSIOIIHECS
xuakoctu (JIBX) u roproune xunkoctu (17K).

JIBXX u IK 3aHuMa0T cpeau OrHEOMacHBIX BEIIECTB 0co00e MeCTO: OHH HIMPOKO
HCIOJIb3YIOTCS BO MHOTIMX J1a0OpaTopusix; MX Hapbl JaXe NpU KOMHATHOM TeMIlepaType JIErKo
00pa3yloT C BO3AYyXOM OTHEOMACHbIE M B3PHIBOOMACHBIE CMeCH. MaKCHUMalbHYIO OCTOPOXHOCTH
CIIEZIyeT TMPOSBIATH MpH paboTe ¢ AMATHIOBBIM 3¢upoM. Ero mapel Tspkenee Bo3ayxa M 00JamaroT
CBOMCTBOM '"pacTekarbcs" MO MOBEPXHOCTH JabopaTtopHoro crona. [loaTomy HamuumMe OTHA,
HCKPSLIETo 3JIEKTPO0OOPYI0BaHMSI, paCKaIEHHbBIX IIPEAMETOB U T. 1. Jlaske Ha paccTOSIHUM 3-5 METPOB
oT Mecta paboTsl ¢ 3¢upom MoxeT BbI3BaTh ero Bembliky. BOCIIPEIHAETCA PABOTATH C



OI'HEOITACHBIMM  BEHIECTBAMU  BBJIM3M  BKIIIOYEHHbLIX T'OPEJIOK  WJIA
DJIEKTPUYECKUX TIPUBOPOB — nns BocHjlaMeHEHHUs BO3YIIHO-Ta30BOM CMECH JIOCTATOYHO
HCKpBI, BO3HUKAIOLIEH MTPH MOJIb30BAHUH SJIEKTPUUECKUMU BBIKIIOYATEISIMU, IITETICENSIMHU, U T. 1.

Ecmm cnydaitHO pa3onb€Tcsi 3HAUMTENBHOE KOJMYECTBO TOPIOYHMX KHUAKOCTEH, HEOOXOIUMO
HEMEJIJICHHO 00€CTOYUTh KOMHATY OOLIMM pyOMIBHUKOM, IIOTaCUTh OTOHb BO BCEX MCTOYHMKAX €T0, a
MECTO MPOJIHMBA 3aChINIaTh MECKOM, KOTOPBIN 3aTeM HaJg0 coOpaTh W BBIHECTH B MECTO CIMBA OTXOOB
JIBX.

3aJI0rOM YCNENIHON JTUKBUAALMN MECTHBIX BO3TOPAaHUH ABIISIETCS ONEPATUBHOCTD U NIPaBUIIBHOE
MIPUMEHEHHUE CPEJICTB OTHETYILIECHUSI.

[pumenenne I[TEHHBIX OIHETYILUMTEJIEM B 1aGOpaTOpPHBIX YCIOBHSX HEH30EKHO
MIPUBOAUT K TOpUYe 000PYAOBAHMS U MOXET IMPUHECTH OOJIblIe Bpesa, YeM cama Bemblika. [losTomy
IIEHHBIE OTHETYLIUTEIM PEKOMEHIYIOT MPUMEHATH JIMIIb JJIS TYLIEHHs KPYMHBIX OYaroB IJIAMEHHU,
KOTJa Ipyrue cpeacTBa Mano 3 (eKTUBHBI.

Bomoit Henb3s TyImHUTh HE CMENIMBAIOIINECS C HEH JKUJIKOCTH, HallpuMep, OCH3WH, TIETPOJICHHBII
a¢up u ap.

HebGonpmme ouaru miaMeHd HHOTZA JIETKO JMKBUIUPOBATH, 3acChlllaB MX IECKOM, HAKPHIB
acOeCTOBBIM OZESJIOM WM MOKPOH TpsAnKoil. BmecTo mecka 4acTto MCIONB3YIOT CyXHe€ MOPOILIKOBBIE
orHetymuTenu. Haunbonee mpenmnouTUTENIbHBIM CPEACTBOM OTHETYIIEHHUS B YCIOBHSX Jaboparopuid
sisiercss YIJIEKUCIIOTHBIE OTHETYIIUTEJIN. Wmeromuiics B HUX OUOKCHUJl Yriepoia He
COJIEP’KUT BOJABI M HE MPHUUYMHSET Bpela OOOpYyIOBAaHUIO. YTJIEKUCIOTHBIE OTHETYIIMTENIH BEChbMa
yoOHBl U 3((EKTUBHBI U TYIIEHHUS NMPAKTHUECKH JIOOBIX BCHBIIIEK M TOXAPOB Ha HEOOIBIION
momanu. MMy Henb3sl MOJIb30BaThCA NPU TOPEHUM OJEXKAbl Ha deloBeke. B asTtom ciyuae
He3aMeHUMBI achectosble i BOMJIOYHBIE OJIESIIA.

[Ipy BO3ZHMKHOBEHNHU BCHBIIIKH OYEHb Ba)KHO JIMKBUJIMPOBATh €€ B caMOM Hawaie. Ecimu sToro
HE yAaJOCh CHENaTh B NEPBbIE HECKOJIBKO CEKYH]JI U TFOPEHUE YCWIMBAETCA, CIEAYET HEMEMJIEHHO
M03BaTh Ha MOMOILb TOBApHILEH U BBbI3BATh MOKAPHYIO KOMaHy, He Ipekpaiias 60psObl ¢ orHem. OT
ydacTKa 3aropaHusi HeOOXOIUMO YAAIUTh BCE TOPIOYHE MAaTEPHAIbl, BRIKIIOUATH BEHTHIIALUIO, Ta3,
HarpeBareIbHbIe TPUOOPHI.

[Ipu BoOCIUTAMEHEHMH S3JEKTPUYECKUX MPUOOPOB WM IMPOBOJOB CIEAYET B IEPBYIO OuYepelb
OTKJIIOUUTH JJIEKTPUYECTBO OOMIMM pYyOMIBHUKOM, 3aT€M MOTYHIUTh OTOHb YTJIEKUCIOTHBIM
OTHETYILIUTENIEM WIIH [IECKOM.

Paooma co cmexnom

Crexio — XpynKui Matepuai U BbIACPKUBACT JIUIIb HE3HAUUTEIbHBIE MEXaHUYECKUE HArpy3KH.
[Ipumenenue hu3nueckoit CUIIbI MPU padoTe CO CTEKISTHHBIM 000PYIOBaHUEM HE JIOIYCKAeTCs.

CymiecTByeT MHOTO CHOCOOOB pa3beIWHEHUS 3aKIMHUBIIUXCS MUIH(HOB — OCTOPOIKHOE
HarpeBaHne MyQTHl IJJAMEHEM CIUPTOBKH, CMadWBaHHWE IUIH(a pacTBOPHUTEISIMHA (HAIpUMeED,
CIIUPTOM), JIETKOE TIOCTyKHUBaHUE TI0 My(PTe IEePEBIHHBIM MOJIOTOYKOM H T. TI.

Boubinyto 0CTOpOKHOCTB CIIEAyeT MPOSBIATH MPH MOHTHPOBAHWM TPUOOPOB M3 cTekina. Bee
METAJUIMYECKUE JIAlKU JOJDKHBI MMETh MATKYI0 NPOKIAJKYy Ha COMNPUKACAIOLIMXCS CO CTEKIOM
MTOBEPXHOCTSX.

BHyTpeHHuii nuameTrp pe3UMHOBBIX LUIAHTOB, MPEIHA3HAYECHHBIX UISI COCAMHEHHUS OTACIIbHBIX
gacteil mpubopa, MOKEH OBITh JIMIIh HEHAMHOTO MEHBINIE JMaMeTpa COSAMHSEMBIX CTEKJISTHHBIX
TpyOok. [Ipm HajmeBaHuu mImaHra TpyOKy JIep)KaT Kak MOXHO OJiKe K KOHIy, IUIAHT CJerka
noBopauuBaroT. [[nsi yMeHbIIEHUS TPEHUS PEKOMEHJIyeTcs CJerka CMas3aTb HaJeBaeMblil KOHEIl
TPYOKHU TTTUIEPUHOM U Ba3€JIMHOBBIM MacIIOM.

HUCTIOJIB3OBATH  T[IOCYY, HUMEIOHIYIO  TPEIIMHBLI, KATEI'OPMYECKU
3AIIPEIIAETCA.

Ockonku pa30UTON TOCY Bl YOUPAIOT TOJBKO C IIOMOIIBIO IETKH M COBKA, HO HU B KOEM CIIyJae
HE PyKaMHU.

[Tpu BCKPBITHHM aMITyJT ¥ pa3pe3aHruu CTEKISTHHON TPyOKH HEOOJBIIOTo IuameTpa HeoOXOIMMO
O00epHYTh WX TOJIOTCHIIEM, CJIeTKa HAINWINTh B HYKHOM MeECT€ TpaHbi0 HaMWIbHUKA WU
CTHEIHANTBHBIM pe3noM (0e3 Ha)XKuMa) U, YIHPasch B TPYOKY OOJBIINM MaibleM C MPOTHBOMOJIOXKHOK
HAJMIITy CTOPOHBI, PE3KO PACTSIHYTh YacTU TPYOKH B pa3HbIe CTOPOHBI, CIIETKa CBOJS MX MOJ YTJIOM.



Ecnu nerkoro ycuiusi OKaxeTcsl HeJOCTaTOYHO, CIEeIyeT yrIayOuTh HAIMWI U TIOBTOPUTH OMHUCAHHBIN
npueM. PA3JIAMBIBATH TPYBKHM, HE OBEPHYB HUX IIPU OTOM IIOJIOTEHLEM,
KATEI'OPUYECKU 3AITPEHIAETCHA.

Pexomenayercs Takke MNPUKOCHYTHCA K HAJAIWIY pPACKaJC€HHBIM TIBO3JEM WM CTEKISHHOMN
MajJo4YKoil M cpa3y e CMOYUTh 3TO MecTO Karuiei Boabl. Kpas paspe3anHHoil TpyOku criemyeT
HEMEJIJIEHHO OIUIaBUTb.

CrekissHHBIE TPUOOPHI U TMOCYAY OONBIINX pPa3MEpPOB MOXKHO MEPEHOCUTh TOIBKO ABYMS
pyKaMH.

Crexio He BBIIEP)KUBACT Pe3KuX MepemnanoB Temiepatyp. [Iporeccsl, TpeOyromne HarpeBaHHs
Boiie 10001C, pexomMeHayeTcss TPOBOIUTh B MOCYAE M3 TEPMOCTOHMKOro crekia. Oco0eHHO cleayer
obOeperaTh OT HEPABHOMEPHOTO HArPEBAaHHS TOJICTOCTCHHBIC CTEKIISIHHBIC H3ICNUs- IKCUKATOPHI,
K0J10b1 ByH3eHa, MepHble HUIUHAPHI, MACCUBHBIE CTEKJISTHHBIE KpaHbl U T. I. VIX HENb3sl MBITh OYEHb
ropsiueii Boj10i, MOMEIIaTh B Pa3orpeThlii CYMIMIbHBIN MKad, HATMBAaTh B HUX TrOpsYMe KUAKOCTH. B
mpoOupKax M3 TEPMOCTOMKOro CTekia Haubosiee ys3BUMBI MecTa cmaeB. llpu peskom mepemnaze
TEMIIepaTyp OHU MOTYT JaTh TPELIUHY.

Paboma c 3nekmpuueckum mokom.

- He BKJIIOYATh MCTOYHHK AJICKTPOMHUTAHUS 0€3 MPOBEPKU CXEMBI MPENoiaBaTeIeM WIn
71a00paHTOM.

- He npukacaTbcst kK MpoBOAKaM, HAXOALIUMCS 1O/ HAPSXKEHUEM.

-Ilepen BxitoueHueM npuboOpa HagO yOEIUTHCS, COOTBETCTBYET JIM HAINpsKEHHE, Ha
KOTOpOE paccyuTaH NpHOOp, HAMPSHKEHUIO CETH.

- Henb3s monb30BaThes /Uit BKIIIOUEHUS MTPHOOpa TroJIbIMUA KOHIIAMH IPOBOJIOB.

-He mnpukacatbcs OJHOBPEMEHHO K TOKOBEAYILIMM 4YaCTIM M MOKPOM CTEHKE WIH
METAJUTMYECKON KOHCTPYKLIMH.

-IIpu perynupoBaHUU CHIIBI TOKA PEOCTaTOM HEOOXOAMMO HAYMHATH MUTaHUE Tpudopa
MIPY MUHUMAaJIbHOM TOKE, YBEJIMUMBAsI €0 MOCTETIEHHO /10 TpeOyeMOi BETUYHHEI.

- [Ipu okoHYaHUK PabOTHI OTKIIFOUNUTH UCTOYHUK TUTAHHUS.
IlepBast noMOIIb IPU MOPAKEHUHU IJIEKTPUYECKHUM TOKOM.

B cnyuae mopakeHuUs SIEKTPUIECKUM TOKOM, TPEXKIE BCEro, HEOOXOIUMO CyXUMHU MIPEeIMETaMH,
MaJKaMH WU APYTUMH HENPOBOASAIIMMU JIEKTPUUYECKHUM TOK MPEAMETAMU OTIEIUTh MOCTPaAaBLIETO
OT TOKOHecylled uactu. Karteropuueckn Bocmpeniaercss IOTparuBaTbCsl TOJIOM PYKOH 10
HaXOJSIIEroCs MO HANIPsSKEHUEM YesloBeKka. JleicTBOBaTh HY>KHO OJTHOW PYKOM.

Ecnu moctpagaBmmii moTepsiii cCO3HaHKE, HEOOXOAMMO CPOYHO BBI3BAThH Bpaua, a JI0 €ro Mpuxoaa
JienaTh UICKyCCTBEHHOE AbIxaHue. [locTpanaBiiero cieayer yiaoKUTh Ha YUCTOM BO3yX€, PACCTETHYTh
OJIeXKTy, 1aTh TIOHIOXATh HAMIATBIPHOTO CIIUPTA, OOPBI3TaTh BOJIOH, paCTepETh U COTPETH TEIIO.

3aB. Kagenpoii:
Nuxenep no Th:



3.2.3. AHAJIN3 PE3YJIbTATOB OBYUYEHHWS U IEPEYEHb KOPPEKTHPYIOIIUX
MEPOIIPUATHH IO YYEBHOM JIMCIITUTIJIMHE

DTOT pa3zeln 3anoHAETCS M0 Mepe HE0OX0IMMOCTH, HO HE pexe, ueM 1 pa3 B 3 — 4 rona.

[Tocne okoHuaHUs U3yueHUs: 00ydaloIUMUCS YUeOHON AUCHUTUIIMHBI €KEeTOTHO
OCYLIECTBIISAIOTCA CIEAYIOUINE MEPOIIPUATHS:

- aHanu3 pe3yJbTaToB OOydeHHs oOOydalolmuxcsl JUCHUIUIMHE Ha OCHOBE JaHHBIX
IIPOMEXYTOYHOTO M UTOTOBOT'O KOHTPOJIS;

- paccMOTpeHHe, Tpu HEOOXOJUMOCTH, BO3MOKHOCTEHl  BHECEHMS HW3MEHEHUH B
COOTBETCTBYIOIIME NOKYMEHTHI PII/], B TOM 4ncie ¢ y4eToMm noxkejaaHui 3aKa34yuKoB;

- (dopMUpOBaHME TIEpPEeUHsT PEKOMEHJAIUMl M KOPPEKTHPYIOIIMX MEpPONpUATUH  TO
ONTUMH3AIMHA TPEXCTOPOHHETO B3aMMOJCHCTBHS MEXIy OOYyYaroIMMUCS, NpPEnogaBaTeisiMH |
MOTPEOUTEIISIMU BBIITYCKHUKOB TIPODHIIS;

- PEKOMEHJAllMM W MEPONpPHUATHS MO KOPPEKTUPOBAHHIO 0OPa30BaTENILHOTO IPOLECCa;
3anoHsAeTCs cnenuaibHas popma «JIMCT BHECEHUS] U3MEHEHUID.



JIMCT BHECEHUMS U3MEHEHUI

JlomonHeHus: 1 U13MEHeHus B paboueit mporpamme nucturuinabl Ha 2020/2021 y4ueOHbI# ron
B mporpammy BHOCSITCSI CIIETYFOIIIUE M3MECHEHUS:

1. OOHOBJEHBI TUTYJbHBIE JHUCTHI pabouell mporpaMmbl, ()OHAA OLEHOUYHBIX CPEACTB B CBS3U C
W3MEHEHUEM BEJIIOMCTBEHHOW NPUHAJIEKHOCTH MMUHHCTEpCTBY MpocBelieHuss Poccuiickon
denepanuu.

2. O6HoBneHa u cornacoBaHa ¢ Hayunoit 6uGmuorexkoit KITIY um. B.II. AcrtadgseBa «Kaprta
JUTEpaTypHOrO obOecrieueHHs (BKIIOYAs SIICKTPOHHBIC PECYpChl)», COAepXKamias OCHOBHYIO H
JOTIOJTHUTETIBHYIO JINTEPATyPy, COBPEMEHHBIE TPOQecCHOHaTIbHbIE 0a3bl JAHHBIX W HHPOPMAIOHHBIE
CTIPaBOYHBIC CHCTEMBI.

3. O6HoBneHa «KapTa MaTepralbHO-TEXHIHUECKON 0a3bl TUCIUIUIMHED), BKIIOYAIOIAs ay TUTOPUU IS
MIPOBEACHUS 3aHATUM JICKUUOHHOI'O TUIIA, 3aHATUNA CEMHHAPCKOIO THUIIA, KypPCOBOIO NMPOCKTUPOBAHUSA
(BBITIOJTHEHUSI KYPCOBBIX pa0OT), TPYIIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIErO KOHTPOJIS
yCIIEBaEMOCTH U TPOMEKYTOYHOW AaTTECTAallMd, TIOMEIIEHHUS JJIi CaMOCTOSATENBHOW paboThI
obyuaronuxcst B KITIY wum. B.II. AcrtadbeBa) M KOMIUIEKC JUIIEH3MOHHOTO W CBOOOJIHO
pacmpocTpaHseMoro IporpaMMHOTO 00eCTIeueHHs.

[Iporpamma ogoOpeHa Ha 3aceJaHuH BhITyCKaromen kadeapsl GU3UKA U METOAUKUA 00yUueHus (pu3uke
«06» mas 2020 r., mpotokoi Ne 08

BHeceHHbIE H3MEHEHUSI YTBEPKIALO: %E/'

3aBenytomuii kageapoit Tecnenxo B.1.

Onob6peno HMCC(H) UnacTtuTyTa MareMaTuku, Gu3nKu, THHOPMATHKH
«20» mas 2020 r., mpotokoi Ne 08

IIpencenarens boprHoBckuii C.B.




JIMCT BHECEHUMS U3MEHEHUI

JlononHeHus: M U3MEeHeHUs B paboueil nporpamme qucuuiuinabl Ha 2021/2022 yueOHsIii rox
B nporpammy BHOCATCS CleyIOIINE U3MEHEHUS:
1. OOHOBIIEH U JAOTIOTHEH CIMCOK THUMOBBIX 33aJIaHUN JJIsl KOHTPOJIBHOM pabOThI

2. O6HoBneHa u cornacoBaHa ¢ Hayunoit O6ubGmuotexkoit KITIY um. B.II. AcrtadneBa «Kaprta
JAUTEpaTypHOro obecneueHust (BKJIIOYas DSJCKTPOHHBIE PECYpChl)», COJAEpIKallas OCHOBHYIO U
JOTIOJTHUTEIIBHYIO JINTEPATyPy, COBPEMEHHBIE TPO(ecCHOHaIbHBIE 0a3bl JaHHBIX U HHPOPMAIMOHHEIC
CIIPaBOYHBIC CHCTEMBI.

3. O6HoBneHa «KapTa MarepralbHO-TEXHHUUECKON 0a3bl JUCIUILUIMHBD), BKIIIOYAIOLIas ay IMTOPUH AJIs
MIPOBEICHUS 3aHSATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOSKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX Pa0dOT), TPYNIOBBIX ¥ WHAUBHIYAIbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH H TPOMEKYTOUHOW AaTTEeCTAllMU, TMOMEIICHUS Il CaMOCTOSTEIbHONW pPabOThI
obOydaromuxcst B KITIY wum. B.II. AcradpeBa) M KOMIUIEKC JHUIICH3UOHHOTO M CBOOOIHO
pacIpoCTpaHsIEeMOTo IMPOrPaMMHOT0 00eCIICUCHHS.

[IporpamMma onobpeHa Ha 3acelaHuu BhITycKaromei kadeapbl GU3NKU U METOTUKN 00ydeHus hu3nke
«12» mas 2021 r., mpotokon Ne 08

BHeceHHble M3MEHEHUS YTBEPKAALO: /

3aBenyrouuii kadeapoit Tecnenko B.M.
¥

Ono6peno HMCC(H) UnctuTyTa MaTemMaTiKu, GU3UKH, UHHOPMATUKU
«21» mas 2021 r., mpotokon Ne 07

[Ipencenarens boprHosckuii C.B.




JIncT BHeceHMSI N3MEeHEeHHu

JlononHeHus1 M U3MEHEHUsI B paboueii mporpamme npakTuku Ha 2023/2024 y4ueOHBII TOA.

B PIIII nu3smenenuii He ObLIO.

[TporpamMma nepecMoTpeHa u 0J00peHa Ha 3aceqaHuu Kapeapsl GU3UKH U METOJAUKU 00yUdeHUS
¢busnke

03.05 2023 r., npotokon Ne 8

BrecenHblie n3MeHEHUS YTBCPIKIAIO:

o o 3 'A‘_/nf
3aBenyromuii Kapenpoii _ VZ’ - C.B. JlarbiHnes

Ono6peno HMCC(H)
17.05.2023 r., npotokon Ne 8

I[Ipencenarens ‘%/ E.A. Aémmna



3.3.1. Kapra JiutepaTypHOro odecne4yeHus JUCHUIIMHBI (BK/II0Yasi 3JIEKTPOHHbIE PeCypChl)

MonekynapHas du3nka

(HaMMEHOBaHHUE JUCIUTUTHHBI)

Jus1 o0yuaromuxcs o0pa3oBaTe1bHOM NPOrpaMMBbl
YpoBenb OakanaBpuara, 44.03.01 [Tegarormueckoe oOpa3oBaHue

(yKa3ath ypoBeHb, IIM(pP 1 HANMCHOBAHUE HATPABIICHUS MOJrOTOBKH,)

OYHas @opMa

(yka3aTp npodyuiip/ HazBaHHE NPOrPaMMEL B GpopMy 00ydeHus)

Ne Koxa-Bo
HaumenoBanue Mecto xpanenus
n/m JK3EMIUISIPOB
OcHOBHas nuTeparypa
Moayas 1
1 |Hponos, rops EBrenbeBuy. MosiekynsapHas ¢usuka. OcHOBHBIE 3aK0OHBI [ Tekcr] : OtpacyieBast 6uboTeEKA 5
yuebHoe mocobue / U. E. posos, 2010. - 309 c. HNHCcTUTyTa MaTeMaTUKH
¢pusuku u ”HPOPMATUKHU
2 | HUpopos, rops EBrenbeBuu. 3agaun no ob1ei pusuke [Tekcr] : yuebHOe OrpaciieBast 6ubanorexa 15
nocob6ue / U. E. Upomos, 2010. - 431 c. WHcTHTyTa MAaTeMaTUKN
¢puszuku 1 ”HOOPMATUKHI
3 CaBenbeB, rops BiragumupoBuu. Kypc o61ieit dusuku [Teker] : yuebHOe OrpacieBast 6ubnoTexa 80
nocobue. Ku. 3 : MosiekysisipHas pusuka U TepMOJANHAMUKA : yIeOHOe MHcruTyTa MaTeMaTHKN
nocobue, 2009. - 208 c. busuku 1 MHGOPMATUKH
Mopnyas 2
1 |HWpomos, Urops EBrensesuu. Mosekynsipaas ¢usuka. OcHoBHbIe 3akoHbI [Teker] :|  OrtpacieBas 6ubinorexka 5
yuebHoe ntocobue / U. E. Upomos, 2010. - 309 c. HNHcTHuTyTa MaTEMaTHKU
pu3uku U ”HPOPMATUKHU
2 Hponos, Urops EBrenbeBud. 3aiauu mo oo61ent pusnke [Tekcer] : yuebHOe OtpacyieBas 6ubIHOTEKA 15
noco6ue / U. E. Uposos, 2010. - 431 c. WucTuTyTa MaTeMaTHKH
dusuku 1 ”HOOPMATUKHU
3 CaBesnbeB, rops BiragumupoBud. Kypc o61eit pusuku [Teker] : yaebHOE OrpaceBas bubmoreka 80
nmocobue. KH. 3 : MoJstekysisipHast Gusuka U TepMOJIMHAMHUKA : yIeOHOe WHcTuTyTa MaTeMaTHKH
nocobue, 2009. - 208 c. busukn 1 NHPOPMATHKH
Mopnyas 3
1 |Hpomnos, Mrops EBrenbeBuu. MosiekynspHas ¢pusuka. OcHOBHBIE 3aKOHBI [ Tekcr] : OtpacyeBast 6ubOTEKA 5

yaebHoe ocobue / 1. E. Upoaos, 2010. - 309 c.

NHCcTHUT yTda MaT€MaTUKN




pu3uKu U ”HPOPMATUKHN

Hponos, Urops EBrenbeBud. 3aauu mo oo61ent pusnke [Teker] : yuedbHOe
nocobue / U. E. ponos, 2010. - 431 c.

OtpacyieBast 6ubOTEKA
HNHcTuTyTa MaTeMaTuKU
¢pusuku u ”HPOPMATUKHU

15

CaBesnbeB, rops BiragumupoBud. Kypc o61eit pusuku [Tekcr] : yaebHOE
nocobue. Ku. 3 : MosekynsipHas pusnka u TEpPMOJUHAMUKA : yIeOHOE
rmocobue, 2009. - 208 c.

OtpacyieBast 6ubIHOTEKA
WNHctuTyTa MaTeMaTuku
(pu3ukn u ”HPOPMATUKHN

80

Moayas 4

Uponos, Urops EBrenbeBuu. MosnekynsapHas ¢pusuka. OcHOBHBIE 3aKOHBI [ Tekcr] :
yaebHoe ntocobue / U. E. Upogos, 2010. - 309 c.

OtpacyieBast 6ubOTEKA
WHcTuTyTa MaTeMaTUKU
pusuku u nHGOPMATUKU

Hponos, irops EBrenbeBuu. 3agauu 1o obimeit pusuke [Tekcr] : yue6HOe
nocobue / U. E. ponos, 2010. - 431 c.

OTtpaciieBast 6ubOTEKA
HNHucTuTyTa MaTeMaTuKu
pu3uKu U ”HPOPMATUKHN

15

CaBenbeB, rops Biragumuposuu. Kypc o61ieit dusuku [Teker] : yuebHOe
nocobue. Ku. 3 : MosekysisipHas Gpusuka U TepMOANHAMUKA : yIeOHOe
rmocobue, 2009. - 208 c.

OTtpaciieBass 6ubIMOTEKA
HNHcTuTyTa MaTeMaTuKu
¢pusuku u UHPOPMaTUKHU

80

JlonosiHUTE IbHAA JINTEPATyPaA

P. ®eciiaman, P. Jleitton, Conac M. DeitHmanoBckue Jsekiuu no ¢usuke. T. 4:

Kuneruka, Ternora, 38yk. M.: Mup, 1967. — 264 c.

OtpacsieBast 6ubOTEKA
HNHucTuTyTa MaTeMaTuKu
¢usuku 1 THGOPMATUKHU

15

A.Il. babuues, H.A. baGymkuna, A.M. BpatkoBckuii. u np. ®usnyeckue BETUUUHBI.
CnpaBounuk / Ilox. pen. U.C. I'puropseBa, E.3. MeimxoBa. M.: DHeproaTtoMusar,
1991. - 1232 c.

OrpacseBast 6ubinorexa
WNHctuTyTa MaTeMaTuku
¢pusuku u uHGOpMaTUKU

15

CuyxuH /[.B. Tepmoaunamuka u monekyisipHas gusuka. T. 2. M.: Hayka, 1990. — 592
c.

OtpacieBast 6ubOTEKA
HNHcTuTyTa MaTeEMaTuKU
¢usuku u ”HPOPMATUKU

15

P. ®eitaman, P. Jleitton, M. Conac, GeiiHMaHOBCKHUE JICKIIUH 110 ¢duzuke.
3agauu u ynpaxHenus. M.: Mup, 1978. - 544 c.

OrpacseBast 6ubinorexa
WNHctuTyTa MaTeMaTuku
usuku u nHGOPMaATUKU

YyeOHO-MeTOONYECKOE 00ECIIEUEHNE

A.A. BanoB, Monexkysipaas pusuka, T.4., KpacHospck, PO KT'TIY, 1997 r., 228 c.

OtpacsieBast 6ubOTEKA
HNHcTuTyTa MaTeMaTuKU
¢usuku u ”HPOPMATUKU

50

B.A. OpnoB 3anaun no kypcy mMojiekyisipHas ¢usuka, Kpacnospck: PO KI'TLY, 2002.

OrpacieBas 6ubinoTexa

20




— 56¢..

HMHcTUTYyTAa MaTeMaTUKHU
¢pusuku u ”HPOPMATUKHU

B.A. Opnos, C.. CmupHoB JIaGopaTOpHBIi MPaKTUKYM IO MOJEKYJSPHOU (H3HKeE,

Kpacnosipck: PO KI'T1Y, 2002. - 174 c.

OtpacyieBast 6ubIHOTEKA
WNHctuTyTa MaTeMaTuku
(pu3uku u THPOPMaATUKHN

20

Jlaboparopusie 3ansaTtus no ¢usuke. / [lox pen. JLJI. 'onpauna. M.: Hayka, 1983.

OtpacsieBast 6uboTEKA
HNHcTuTyTa MaTeMaTuKU
pusuku u undopmatuku ()

15




3.3.2.

KapTa maTepuajibHO-TeXHNYeCKO 0a3bl U CIMIIIMHBI

AyauTopust

Ob6opynoBanue
(HarasiAHbIE MOCOOMSI, MAKETHI, MO/I€JIH, JT1A00PATOPHOE
000py10BaHHe, KOMIILIOTEPbI, HHTEPAKTHBHbIE I0CKH,
NMPOEKTOPbI, MPOrpaMMHoOe obecreyeHne)

JUTSI TIPOBEJICHUS 3aHATUHN JICKIIMOHHOTO TUTIA, 3aHATUM CEMHUHAPCKOTO THIA, KypCOBOTO
MPOEKTUPOBAHMS (BBIIOTHEHHS KYPCOBBIX padoT), TPYNIOBBIX U UHAUBUAYATHHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOMEXYTOYHOM aTTeCTAINH

Va. Ilepencona 7.
Jlaboparopus
MOJIEKYJIIPHOW U aTOMHOM
¢uzuku (2-11)

KommeroTep, mpoexTop,
[Tomenienne a1 MOATOTOBKU M 00CITY>)KMBaHUS TAOOPaTOPHOTO U
JIEMOHCTPAIIMOHHOTO 000pyoBaHus. KOMIUIEKThI

JEMOHCTPALIMOHHOTO 000PY10BaHUs

Microsoft® Windows® 7 Professional JIuniensust Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JIun cepruduxar Ne2304- 180417-031116- 577-
384;

Adobe Acrobat Reader — (CBoOozHast muieH3ns);

Google Chrome — (CBoOogHAas THTICH3HS);

LibreOffice — (CBoboanas munensus GPL);

VLC — (CBoOoHas JTUIICH3US).

JUTsl IPOBEICHUS TabopaTop
TEKYIIEro KOHTPOJIS yCIieBa

HBIX SaHﬁTI/II\/JI, TPYHIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYJ'H)TaIII/II\/'I,
CMOCTH U HpOMG)KyTO‘IHOﬁ aTTCCTalluN

V. Ilepencona 7.
JlaGopaTopus
MOJIEKYJISIPHOW U aTOMHOM
¢buzuku (4-03)

KomriekTsl 7a00paTOpHBIX YCTaHOBOK

Harnsmaesie mocoOus ¥ IEMOHCTPAIIMOHHBIE MATEPHAITBI

Kommnbrorepsl

Microsoft® Windows® 7 Professional Jlunensust Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JIui cepruduxar Ne2304- 180417-031116- 577-
384;

7-Zip - (Coboanas nuuensust GPL);

Adobe Acrobat Reader — (CBoOoHast muieH3M);

Google Chrome — (CBoOOHAS JTAIICH3US);

LibreOffice — (CBoboanas nunen3us GPL);

XnView — (CBoOoTHAS THIICH3UA);

VLC — (CBoOoHas JTUIICH3HS).

JlaGopaTopHOE CTEKJIIO

DNEeKTPOU3MEPUTENbHBIE TPUOOPHI (MYIBTUMETPBI, AaMIEPMETPHI,
BOJIBTMETPHI)

brnoku nutanus

TepMonapbl 1 TEPMOMETPHI CONTPOTUBICHUS

Habop xuMuyeckux peakTHBOB

[IITaTUBBI U KpEIEK

NHCcTpyMEHT

KoMIuiekT cipaBo4HOM JIMTEpaTyphl

Ocuummtorpadst

Hacockr

Jlazepsbl

Peocratsl

Peoxopansbiii MOCT

W3mepurens L-C

[udposas n3ameputenpHas saboparopus “L-micro”

[udposas m3meputanbHas Jadoparopus “Apxumen’
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