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1. OEJM OCBOEHUA JUCIIUITJIMHBI

Llenn ocBOGHNUS TUCIUTUIMHBIL:
1. CdopmupoBaTh y CTyIEHTOB MpPEACTaBICHUS O (PU3NIECKON KapTHHE OKPYXKAIOIIero Mupa, odec-
[EYUTh YCBOGHHE MaTepHaia JaHHOTO Kypca M cO3[aTh 0a3zy Uil M3Y4YEHHUS IOCIEIYIOMINX Pa3/IesioB
Kypca o0mieil pU3MKH, a TAKKE TEOPETHUECKON (DU3UKH;
2. YcrpaneHne mpoOsieM aJanTalroOHHOTO XapaKTepa, BO3HUKAIONIMX y NEPBOKYPCHUKOB IPU H3Y-
YEHUU YYEOHBIX TUCIHMIUIMH €CTECTBEHHO-MATEMaTHYeCKOTrO IMKJIA, B YACTHOCTU IPU M3yYCHUHU OO0Iei
buzukH.
3. Pa3BuBaTh cCaMOCTOSTENEHOCTD MPH U3YYEHUH 3aKOHOB IIPUPO/IBI;

3ajgauu:
*OCBOUTH TEOPETUYECKUI MaTEPHAIL, IIPELYCMOTPEHHBIN ITPOrpaMMOil Kypca;
*HAYYUTHCS IPUMEHSTH 3aKOHBI TEPMOJAUHAMUKH JUIS PEIICHUS KOHKPETHBIX (PU3MUECKUX 3a7ay;

*HAYYUTHCA [10JIb30BATHCS OCHOBHBIMH MPUOOPaMH U MIPUMEHSITh SKCIIEPUMEHTAIbHbBIE METOIbI ISl U3-
MepeHHs PU3NICCKIX BEITHYMH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO
Juctummnaa «O01mast ¥ SKCIiepuMeHTaIbHas QU3UKa» OTHOCHTCS K BADHATHBHOW YacTH.

[TpepexBU3UTHI TUCIUIUIMHBL: BBencHne B OONIyI0 M 3KCIepUMEHTaIbHYIO (Gu3uky, OOmas u
SKCIIepUMEHTaIbHas PU3MKA.

3. INTIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUSI 110 JUCHUIIJIMHE

[Tnanupyemble pe3yabTaThl 00yUeHUs MO AUCHHUIUIMHE, COOTHECEHHBIE C MJIAHHUPYEMbIMU Pe3yIbTaTaMU
ocsoenusa OITOIT

Kon dpopmupyembix komrie- YpoBeHb OCBOEHUS KOMITE- [Tmanupyemsie pe3ynbTaThl 00ydeHHs
TEHIHI TEHIUH M0 TUCIMITIMHE XapaKTepHU3yIoLie

3TaIbl POPMHUPOBAHUS KOMITETECHIINH

(moxa3zaTenar OCBOCHHUSI KOMIIETEHIINHN)

1 2 3
OK-3 CiocoOHOCTE UCIIOJb- 3HaTh:
30BaTh €CTECTBEHHOHAYUHBIC YaCTHYHO - TIpeIMeT W OOBEKT (PH3UKU Kak
M MaTeMaTHYeCKUe 3HAHM B HayKH,
COBpPEMEHHOM MH(pOPMAITU- - TEOPETHYECKUE OCHOBBI M TIPHPO-
OHHOM TPOCTPAHCTBE Ny OCHOBHBIX (PU3UYECKHX sBIIE-
HU;

- (hyHIaMeHTalbHbIE MOHATHUSA, 3a-
KOHBl M TEOPHUH KIIACCUYECKOH H
COBpPEMEHHOM (hU3UKH;

- OCHOBHBIE JIOCTH)KEHHUS pusnue-
CKOM HayKH B IIPAKTHUYECKOU JKU3-
HU.

YMmern:

- BBIIEJNIATHh KOHKpETHOE (u3nye-
CKO€E COZIepKaHHUE B PUKJIIAJIHbBIX
3aJa4ax U UCIOJIb30BaTh OCHOB-




HBIE 3aKOHBI (PU3UKH B Mpodec-
CHOHAJIbHOM JeSITeIbHOCTH;

- IPUMEHSATH PU3NYECKUE 3aKOHBI
JUTSL peIlIeHUs MPAKTUYECKUX 3a-
nau.

Baapgers:

- HaBbIKaMU pabOThI C HAYYHOI
JUTEpPATypOl pa3HOro ypoBHs (Ha-
YUHO-TIONYJISIPHBIC U3JaHMUS, T1e-
puoANYECKHUE )KypHaJIbl, MOHOTpa-
(un, yaeOHUKH, CIIPAaBOYHUKH ),
-HaBbIKAaMU OIIEHKH PE3yJIbTaTOB
HAYYHOT'O SKCIIEPUMEHTA UITU HC-
CJIEJOBaHMSL.

[1IK-1 I"'oTOBHOCTB peanun3o-
BbIBaTh 00pa30BaTeibHbIE
MPOTPaMMBbI 110 y4eOHBIM

npeaAMeTaM B COOTBETCTBUU

¢ TpeOOBaHUSMHU 00pa30Ba-
TEJIbHBIX CTaH/1apTOB

YaCTU4YHO

3HaTh!

- TpebOBaHUs aKTyaJIbHOTO 00pa-
30BaTeJILHOIO CTAHJAPTA; CTPYK-
Typy Kypca (pHU3UKH B OCHOBHOW U
CpEeJIHEH IIKOJIE;

- IpeAMET, 33J]a4u U CTPYKTYpy
Kypca (pU3HKH; OCHOBHBIE KOMIIO-
HEHTBl MEJaroruueckoi CHUCTEMBI
U IIYTHU UX COBEPIIEHCTBOBAHMUS;
acrnexkThl HOpMHUPOBaHMS MOTHBA-
IIUH yyaluxcs Ha pOpMHUPOBaHUE
II03HABATEJILHOTO UHTEpECa K U3Y-
YEHUI0 (PU3UKH;

- 0a30BbIil U yrITyOJICHHBIN MaTe-
puasnbl yaeOHON AUCHUTUTMHBI
«Du3nKa»: OCHOBHBIC TIOHATHS U
oTpeJiesieHus, BKJItovas pusmnye-
CKH€ BEJIMYMHBI, (pu3ndeckue 3a-
KOHBI;

Ymers:

- peaan30BbIBaTh 00pa30BaTEIIb-
HbI€ MPOrpaMMbl IO (PU3UKE B CO-
OTBETCTBUHU C TPEOOBaHUSIMU 00-
pa30BaTENIbHBIX CTAaHAAPTOB,;

- 0TOMpAaTh a/IeKBaTHbBIE COJepHKa-
HUIO U JUJIAKTHYECKUM 3a/lauaM
METO/Ibl, TIPUEMBI, CPEACTBA 00Y-
YEHHUsI; CAMOCTOSTENILHO pa3pada-
ThIBaTh 00pa30BaTeIbHbIE MPO-
IpaMMBbl 1 COCTaBJISTh TEXHOJIOTU-
YeCKHUe KapThl 3aHATHUI 110 TUCLIU-
inHe «DU3nKay.

Biaanern:

- HaBBIKAMM COCTaBJIEHUS 00pazo-
BaTeIbHON MPOrPaMMBI 110 y4eO-
HOMY TnpenMeTy «Pu3uKa» B COOT-
BETCTBUU C TpeOOBaHUAMHU 00pa-
30BaTeNbHBIX CTAH/IapPTOB,;




- HaBBIKAMH Pa3pabOTKU BCeX die-
MEHTOB y4eOHO-METOAUYECKOTO
KOMIUIEKca 10 (hpru3nKe B COOTBET-
CTBHH C BO3PACTHBIMHU OCOOEHHO-
CTSMH y4YaIIUXCs M CHeUUPHKON
y4e0HOT0 3aBE/ICHUSI.

4. OBBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTb AUCIMIUTHBI COCTABIISIET 6 3a4eTHBIX enUHUI, 216 yacos

Bunbt yue6Hoit pabo-
THI, BKJTIOYasl CaMo-
CTOSATENBHYIO PaboTy

DopMBbI TEKYLIETO

<
o, CTYACHTOB U TPYAOEM- KOHTpOJIS ycIe-
g O0beM yuebHOU
a | 8 KOCTb (B Jacax) yd BaEMOCTH (110
| = paboThlI, ¢ IpH-
Ne | HaumeHoBaHMe TeM M/WIIU pa3feloB/TeM | @ | © Heoensim cemecm-
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Bsenenue. TepmoarHaMu4ecKuii U cTa-
1 | TucTHYECKH MOIXOMABI K H3YUEHHIO SIB- 3 1 2 2 5 1/25
JIeHU#
WneanbHelii ra3. IlapaMerpsl cOCTOSHUS. 9.
2 | YpaBHeHue uaeanbHoro raza. OCHOBHOE 3 3 4 4 4 5 4/33
ypaBHenne MKT.
3akoH bonbimana. bapomerpuueckas 4-
3 | dpopmymna. 3meperne ckopocTei MoJe- 3 5 4 4 4 5 4/33
KyJL.
SBnenus nepeHoca. TeronpoBoHOCTh
4 P POBOAHOCTE, 1 30 6 | 2 | 2 | 4| 6 2/25 PK-1
BHYTpPECHHEE TpeHUE, TUPPy3us
[Nomydenne u U3MepeHne BaKyyma.
5 | CgoiicTBa ynbTpapa3pexenHoro cocros- | 3 | 7 2 2 4 6 2/25
HUsI rasa
Bryrpennss sneprus tena. Temnora.
Temmoobmen. Pabora. I1epBbIif 3akoH
TepMOoJMHAMUKH. Teopust TernaoéMKo- 8-
6 | LPHOA SOP 3 8 | 8 |4 6 5/25
creil. Anquabatneiil mpouecc. ukn Kap- 11
HO. Bropoe Hauano TepMOJUHAMUKH.
TenoBble MalIMHBL
CaoticTBa xunkocteil. [loBepxHocTHOE 12
7 | HarsoxeHue. KanmmspHeie sSIBICHUS. 3 - 4 4 4 4 2/25
®opmyna Jlammaca. 13
Hcnapenue u konnencauns. Knnenue.
HacplieHHbli 1 HEHACHIIIEHHBIN Map
8 | JlaBieHue HACBIIIICHHOTO Tapa M ero 3|14 2 2 4 4 3/25 PK-2
3aBUCHMOCTH OT TeMIlepaTypsl. Brax-
HOCTb Bo31tyXa. Touka pochl..
Teepasie Tena. Kpucrammsr AmMopdHbie 15
tena. Buner nedopmaruii. 3akon ['yka.
9 Abl AeopMmaLl y 3| -] 4|4 |4a|s 2125
Mopayns ynpyroctu. XKugkue kpucrai- 16
JIBL.
CgoiicTBa TBepAbIX Ten. TermioBoe pac-
10 | mmpenue. dazosbie nepexoabl. Ypasue- | 3 | 17 | 2 2 4 2 3/25
HHE TEIUIOBOTO DajlaHca.
11 | PeanbHble ra3pl. YpaBHEHHE COCTOSIHUS 3 118 2 2 8 1/25 PK-3




peanbHoro rasza. Kpuruueckoe cocros-
Hue. /lnarpaMma cOCTOSHHS BEIECTBA.

Bcero 3a 3 cemectp: 36 | 36 | 36| 63 29/27 DK3AMEH (45)
Hannuue B qucrmumue KIT/KP 1
UTOro no AUCIUIUIMHE 36 36 | 36| 63 29/27 DK3AMEH (45)

Coneprkanue JIeKIIUOHHBIX 3aHATHI 1O JUCHMILINHE

Tema 1. BBenenne. TepMoauHaMU4ecKUil 1 CTATUCTHYECKHUI MOAX0AbI K M3YyYEHHUIO SIBJIECHUI.
Beenenue. Ilpeamer u 3amaun MOJEKYISIpHOU (PU3UKU. DKCIIEPUMEHTATLHOE 000CHOBAHUE MOJIEKY-
JIIPHO-KUHETUYECKON TeopuH BemecTBa. OCHOBHBIE NOJIOKEHUSI MOJIEKYJIIPHO — KHHETUYECKON TEOpUHU
(MKT) 1 ux skcriepuMeHTanbsHOoe 000CHOBaHKE. PasMepsl 1 MacChl MOJIEKYIL.

Tema 2. Uneanbublii ra3. [lapamerpsnl cocTosiHuA. Y paBHeHUE HAeaJIbHOT0 raza. OCHOBHOe ypaB-
Henne MKT.

Wneanbuelii ra3. YpaBHeHUE cOCTOSIHUS UaeanbHoro raza. OcnoBHoe ypaBHenue MKT uaeanbHoro rasa.
3axoH [lanbroHa. M3ompouecchl.

Tema 3. 3akon boabumana. bapomerpudeckasi popmy.ia. U3mepenue ckopocteil MosIeKy.I.
W3mepenune ckopocT MoJiekyd, onbIT LlItepra. bapomerpuueckas ¢popmyna. Onpenenenue uncia ABo-
razgpo. Pacnpenenenne MakcBemna — boneliMana. Pacnipeenenue snepruu mno creneHsMm cBoOOIbI.
@uyKTyally B UJI€aJIbHOM Tas3e.

Tema 4. SIBjieHus nepeHoca. TenJionpoBoAHOCTb, BHYTPeHHee TpeHue, 1uddysus

SIBnenue nepenoca B razax. Auddysus, BHyTpeHHEe TPEHUE, TEIUIONPOBOIHOCTD.

Tema 5. Ilosnyyenne n u3mepenue Bakyyma. CBoicTBa yJIbTPapa3pe;KeHHOr0 COCTOSIHUA ra3a
TennonpoBOAHOCTE M BHYTPEHHEE TPEHUE TP HU3KOM JaBiieHUU. TeXHUUecKkuil Bakyym. MeToabl u3-
MEpEHUsl HU3KUX JaBJICHUI.

Tema 6. BuyTpennsisi 3Heprus teqna. Temnora. Tenioodmen. Padora. IlepBrblii 3aK0H TepMoauHa-
MukHu. Teopusi Tensioémkocreii. AquadaTubiid npouecc. Hiukia Kapuo. Bropoe nHavano repmoanna-
MukH. TennoBbie MAIIMHBI.

OcHoBbl TepMoaUHAMUKH. BHyTpenHss sueprus. Temnora u paborta kak popma oomena sHeprueii. Kpa-
3ucrarudeckue npoueccol. [lepoe Hayano repmonnHaMuky. [IpuMeHeHre nepBoro Hauaaa TepMOIUHA-
MHUKH K H3omporeccam. TernoeMkocTH. BeiBoa ypaBHeHHs aquadatbl U moduTporbl. CKOPOCTh 3ByKa B
rase. Bropoe Hauano repmonnnamuku. Teruossie MamuHebl. [{ukn Kapro. Teopemsr KapHo. Peanbabie
LUKIIBIL.

Tema 7. CBoiicTBa :xuakocrteil. [loBepxnocTHoe HaTsizkenue Kanuiisipubie siiaenusi. @opmyia
Jlamiaca.

CsoiicTBa xxujkoro cocrosiuus. ®opmyna Jlannaca. Kannunspusie siBiaenust. PactBopsl. XKuakue kpu-
ctaiibl. OCMOTHYECKOE JJaBJICHUE.

Tema 8. Ucnapenne u konaencanus. Kunenue. HacolmenHnbiii 1 HeHacbIleHHBbIH nap. JlaBiaenue
HACBILIEHHOT'0 NAPAa U ero 3aBUCUMOCTb OT TeMIepatrypbl. Biaa:xkHocTs Bo3ayxa. Touka pocsl.
Ucnapenue, konaeHcanus 1 kuneHue. Biaaxaocts. BHyTpeHHsis sHeprus peanbHoro raza. dddext [Ixo-
yiist — TomcoHa. CokMyKeHHE ra3a U MOoTy4eHUe HU3KUX TEMIEpaTyp

Tema 9. Teepasble Tesa. Kpucraniasl Amopgubie Tena. Buabl negpopmanuii. 3akon I'yka. MoayJib
ynpyroctu. JKnjakue Kpucrauibl.

Amop¢HbIe 1 KpucTainiyeckue tena. AnuzoTponus. [ledexTsl B kpuctamiax. MexaHnueckrue cBoMcTBa
KpUCTAJIIOB. TEMI0EMKOCTh KPUCTAJIIOB.

Tema 10. CBoiicTBa TBepabIX Tell. TensioBoe pacuupenne. @a3oBbie nepexoabl. YpaBHeHUe Tell-
JIOBOrO OajiaHca.

CaoiicTBa TBepabix Tel, Pa3oBbie nepexoabl. Y paBHeHnue Kianeiipona —Knaysuyca.

Tema 11. PeanibHble ra3bl. YpaBHeHHe COCTOSIHUS peaibHOro rasa. Kpurundeckoe cocrossnme. {na-
rpamMMa cOCTOSIHUSI BellecTBa.

PeanbHblii ra3. DKcnepUMEHTaIbHBIE U30TEPMBI PEATILHOTO rasza. Y paBHeHue Ban-nep-Baanbca.

Conep:xxanue NpaKTUYECKUX 3aHATHI 10 JUCIHUIINHE




Tema 1. BBenenne. TepMoauHaMU4ecKuil 1 CTATUCTHYECKHUI MOAX0AbI K M3YyYEHHUIO SIBJICHUIA.
Pemenne 3anau:

Co6opnuk 3amau B.C.Bonpkenmreiin 5.1, 5.2,5.5,5.8,5.11.

Co6opnuk 3anau /{.M1.Caxaposa:11-1 — 11-5.

Tema 2. UneanbHublii ra3. [lapamerpsl cocTosiHus. Y paBHeHUE HaeaJIbHOT0 raza. OCHOBHOe ypaB-
Henne MKT.

Pemrenue 3agau:

Co6opuuk 3anau B.C.Bonbkenmreiin 5.20 —5.25. Coopnuk 3aaay J[.M.Caxaposa:11-6 — 11-18.

Tema 3. 3akon boabumana. bapomerpuyeckas popmy.ia. UsMepenue ckopocreii MoJIeKy.JI.
Pemenne 3anau:

Co6opnuk 3amau B.C.Bonbkenmreitn 5.42 — 5.48. Coopuuk 3anau [[.M.Caxaposa: 13.1-13.10.

Tema 4. SIBiienust nepenoca. TenjonpoBoAHOCTb, BHYTPeHHee TpeHue, 1updy3us

Pemrenue 3agau:

COopnuk 3anad B.C.Bonbkenmrein:5.115 - 5.130.

Tema S. Ilosryyenne n usmepenue Bakyyma. CBoiicTBa yJIbTPapa3pe;KeHHOr0 COCTOSIHUA ra3a
Pemenne 3anau:

Co6opnuk 3anad B.C.Bonpkenmreiin:5.131 - 5.146.

Tema 6. Buyrpennss 3neprus teqaa. Temnora. Termiooomen. Pagora. IlepBblii 3aK0H TepMOIMHA-
muku. Teopus Tensoémkocreii. Annadatusiii npouecc. LHuka Kapuo. Bropoe nauajo repmoauna-
muku. TensoBble MAIMHBI.

Pemenne 3anau:

Co6opnuk 3amay B.C.Bonpkenmreiin: 5.58 — 5.78.

Tema 7. CBoiicTBa :xuakocrteii. [lopepxnocTHoe HaTsizkeHue Kanwiisipabie siBjienusi. ®opmyJia
Jlamiaca.

Pemenne 3anau:

Coopnuk 3amau JI.M.Caxaposa:12-1 —12-15,12-17.

Tema 8. Ucnapenne u konaencanus. Kunenue. HacoimeHnHblili 1 HeHacbleHHbIH nap daBiienne
HACBILIEHHOT0 NAPAa U ero 3aBUCHMOCTb OT TeMIepaTtypsl. BaaxkHocTs Bo3ayxa. Touka pocsl.
Pemenne 3anau:

C6opnuk 3anau B.C.Bonbkenmreiin:6.2 — 6.20. Coopnuk 3anau /I.11.Caxaposa:14-3 — 14-10.

Tema 9. TBepasbie Tesa. Kpucranast Amopgubie Tena. Buasl nepopmanmii. 3axkon I'yka. Moayab
ynpyroctu. 2Kuakue KpucTasbl.

Pemenne 3anau

Co6opuuxk 3anau B.C.Bonbkenmreiin:8.2 — 8-12. Coopnuk 3anau JI.M.Caxaposa:11.1 —11.4.

Tema 10. CpoiicTBa TBepabIX TeJl. Temnosoe pacimpenne. @a3oBble nepexoabl. YpaBHeHue Ten-
JIOBOTO OaJiaHca.

Pemenne 3anau

C6opnuk 3anau B.C.Bonbkenmreiin:8.13 — 8-25. Coopuuk 3agau J{.1.Caxaposa: 13.3 — 13.7.

Tema 11. PeanbHble ra3pl. YpaBHeHHe COCTOSIHUS peasibHOro rasa. Kpurunyeckoe cocrosinue. Auna-
rpaMma COCTOSIHHMSI BelecTBa.

Pemenne 3anau

C6opnuk 3anau B.C.Bonbkenmreiin:8.26 — 8-40. Coopnuk 3amay J[.1.Caxapona:.13.8 — 13.10.

Conep:xanue JJad00OPATOPHBIX 3AHATHH 0 JUCUUIJIMHE

Tema 2. Uneanbnslii ras. [lapamerpsl cocTosiHuA. YpaBHeHHe HIeaTbHOT0 raza. OCHOBHoOe ypaB-
Henue MKT.

JIaGoparopnas pabota Nel. Onpenenenue 3aBUCUMOCTH KO3(DPUIIMEHTa TOBEPXHOCTHOTO HATSKEHUSI OT
KOHIIEHTPAllUX PacTBOPA U OT TeMneparypsl. i3mepenue sHTponun.

Tema 3. 3akon borbumana. bapomerpnueckas popmysia. U3mepenune ckopocteil MOJIEKY.I.



JIaGoparopnas padota Ne2. OmnpezneneHue TemnoéMKocTel ra3oB MetooM Kiiemana Jlesopma.
JlabopaTtopHas padora Ne 3. Onpeznenenne kodppuiineHTa TMHAMAYECKON BI3KOCTH U CPEAHEH TITUHBI
cBOOOHOrO IIpoOera MoJIEKyJ BO3/1yXa.

Tema 6. Buyrpennsisi 3Heprus tejaa. Temiora. Tensiooomen. PaGora. IlepBblii 3akoH TepMoauHAa-
mukH. Teopus Temoémkocreii. Annadatnsiii npouecc. Linka Kapno. Bropoe HavaJsio rTepmoauHa-
Muku. TemnsioBble MAIMHBI.

JIaGoparopnas padota Ned. MI3mepeHne TEMIOBOrO paciipeHust TBEPABIX U KUIKUX Tell.

Tema 7. CBoiicTBa xkuakocreii. [lopepxHocTHoe HaTs:keHHe Kanumiisipablie siBjieHusi. @opmyia
Jlamaca.

JlaboparopHast pabota Ne5. M3mepenue koapuiueHTa moBepXHOCTHOTO HATSKEHUS Pa3HBIMU METO-
JTaMHU.

JlaboparopHas pabota Ne6. M3mepeHne pazMepoB MOJIEKYJ OJIEMHOBOM KUCIIOTHI.

Tema 8. Ucnapenue u kongencanusi. Kunenue. Hacoimennblii 1 HeHacbIeHHbIH nap laBienune
HACBILIEHHOT'0 NIAPA U ero 3aBUCHMOCTb OT TeMmIeparypbl. BiaxkHocTs Bozayxa. Touka pocsl.
JIaGoparopnas padotaNe7. OnpeneneHue yaeabHON TEIIOTH IEPEX0a BOJIbI B Tap IPU TEMIIEpaType
KUIICHUSI.

JlabopaTtopHas pabota Ne8. 3mepeHune BIaKHOCTH BO3/1yXa.

Tema 10. CBoiicTBa TBepabIX Tejl. TemnoBoe pacmupenne. ®a3oBblie mepexoabl. Y paBHeHHe Tell-
JIOBOI'0 OaJiaHca.

JlaGopaTtopHas pabotaNe9. OnpeneneHne MOCTOSTHHOW ABOTapo.

JlabopaTtopHnas padota Nel0. OnpeneneHue TEIa0Thl PAaCTBOPEHUSI COJH.

Tema 11. PeanbHble ra3pl. YpaBHeHHe COCTOSTHUS peajibHOro ra3a. Kpuruyeckoe cocrosinue. Ana-
rpamMMa cOCTOSIHUS BellecTBa.

Jlaboparophas padota Nel 1. OnpeneneHue KpUTUYECKOM TeMIIepaTypbl ATUIOBOTO upa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MM

B nmpenogaBanuu auctumiiuHbl «O6was u dKCnepuMeHmanvHas uuka» ACTOIb3YI0TCS pa3Ho-
oOpa3Hble 00pa30BaTeNbHbIE TEXHOJIOTHH KaK TPAJUIIMOHHBIE, TAK U C IPUMEHEHUEM aKTUBHBIX M WHTE-
PaKTUBHBIX METOJIOB OOyUYECHHUSI.

AKTHBHBIC U HHTEPAKTUBHBIE METO/IbI O0yUCHHUS:

—  Humepaxmusnas nexyus (mema Nel, mema Ne3, mema Ne6, memaNe9);
—  Paszbop koukpemuvix cumyayuii (mema Ne2, mema Ned, mema No5);

— Ilpobnemnas nexyust ( mema NeT);

—  Texnonoeus yuebnoeo uccredosanus (mema Nel0);

— Ilpumenenue umumayuonnvlx mooenei (mema Nell);

— Ipynnosas ouckyccus (mema Ne§).

6. OHEHOYHBIE CPEJACTBA JJ TEKYIIEI'O KOHTPOJIA YCIIEBAE-
MOCTH, MTPOMEXKYTOUYHON ATTECTAIIMU 11O UTOT'AM OCBOE-
HUA AMCOHUIIVIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOTHI CTYJAEHTOB

Texywut KOoHmpob ycnesaemocmu

Bomnpocel kK peMTHHI-KOHTPOJII0 Nel



1. Beenenue. TepMOJIMHAMUUECKUI U CTATUCTUYECKUM MOJXOJbI K M3yUYeHUIO siBIeHU. OCHOBHBIE MO-
JIO’KEHHST MOJIEKYJIIpHO — KuHeTrdeckoit Teopun (MKT) n ux skcnepumenTanbHoe o0ocHOBaHuE. Paszme-
PBI U MacChbl MOJIEKYJL.

2. UneanpHbIil ra3. YpaBHEHHE COCTOSIHUS HjaealbHOro raza. OcHoBHoe ypaBHeHne MKT mupeanbHOrO
rasza. 3akoH JlansToHa. M3onponeccsl.

3. 3akon bonsiimana. bapomerpuueckas dhopmyna. MismepeHne ckopocTeil MOJIeKyI.

4. SInenus nepenoca. TerIonpoBoHOCTh, BHYTPEHHEE TpeHHE, TUPHy3Usl.

Bonpochbl K pedTHHI-KOHTPOII0 Ne2
1. ITonyuyenue u u3mepenue Bakyyma. CBOICTBa yJIbTpapa3pesKeHHOTO0 COCTOSIHUSA ra3a.
2. Baytpennss sneprus tena. Terora. Terumooomen. Pabora. [lepoe Hauano tepmonuHamuku. Terto-
€MKOCTh. AnnabaTHbIi iporiecc. Bropoe Havano tepmoanHamuku. TerutoBbie Mamuabl. KIT/] TermmoBbix
mamuH. [{ukin Kapno.
3. CroiictBa xuakocteil. [loBepxHocTHOe HaTspkeHue. Kamwsipasie senenns. @opmyna Jlamaca.
4. Ucnapenue u konaeHcauus. Kunenue. HacbleHHbI 1 HeHAChILEHHBIN n1ap. [laBieHrne HaChIIEHHOIO
rapa M ero 3aBUCUMOCTb OT TeMIiepaTypbl. BiaxkHocTh Bo3nyxa. Touka pochl.

Bonpocel K peMTHHI-KOHTPOJII0 Ne3
1. Tepapie Tena. Kpucramnsl. AMopdusie Tena. Bumasr negopmanuii Mexannyeckoe HanpspkeHue. 3aKoH
I'yka. Monyns ynpyroctu (Moayins FOHra).
2. CpoiictBa TBepabIxX Teil. TernoBoe pacmmpenne. @azoBbie nepexoapl. Y paBHEHHE TEIUIOBOTO OaaHca.
3. PeanbHble ra3pl. YpaBHEHUE COCTOSIHMS pealbHOro rasa (ypaBHeHue Ban-nep-Baanbsca) Kpurnueckoe
cocTosiHue. /[narpaMma COCTOSIHUIA BEIIECTBA.

Hpomeofcymowaﬂ ammecmayuslt no umozcam OC60€HUA OL!CL;LH’ZJZMHbl (3K3CZM€H)

Bomnpocsl k 3x3aMeny
1. Tpeamer MonekymsapHO# Pu3nKU. DKCIepUMEHTaIbHOE 000CHOBaHUE MOJIEKYIISIPHO-KUHETHIECKOM TEOPUU
BEIIECTBA.
TepMoaHaMUYECKUI U CTATUCTUYECKUI MTOJXO0/IBI K U3yUEHUIO MaKPOCHCTEM.
WneanbHbiii ra3. AOCoIOTHAsS TemiepaTtypa. Diykryanuu.
Monens nuaeansHoro raza. OCHOBHOE YpaBHEHHE KMHETHUECKOMN TEOpUH ra3oB.
MosekynapHO-KMHETHYECKOE HCTOJIKOBaHUE a0COJIIOTHOM TeMIIepaTypsl U JaBJICHHS.
VYpaBuenue MengaeneeBa-Kianeiipona. YHuBepcanbHas ra3oBasi HOCTOSIHHAS. 3aKOHBI HI€AJIbHOTO Ta3a.
Bapomerpuueckas hopmyna. Pactipenenenne bonbimana.
BpoyHoBckoe aBmxeHHE. DKCIIEPUMEHTAIBHOE OIIpeeIeHHE Ynciia ABOTaapo.
Nsmepenne ckopocteit Monekyit. OnsIT LlITepHa. Pactipenenenne ckopocteil MoeKyn o MakcBeity.
0. ®uykTyanuu B UeaabHOM ra3e U UX NpOSBICHUE B IPUPOJIE.
11. CpenHss ajivHa U CpeIHEE BpeMsi CBOOOIHOTO MTpodera MOJICKYJI.
12. O6mas Teopus mporeccoB nepeHoca. TenIonpoBogHOCTb.
13. O6mas Teopus mpoueccos neperoca. And¢ys3us. BHyTpennee Tpenue.
14. Texuuueckuii BakyyM. [lonydeHne u usmepeHnue BaKkyyma.
15. CgoiicTBa ynbTpapa3pexeHHOro rasa.
16. OcHOBHBIE XapaKTEPUCTHKU KprcTaIUIOB. Kiaccuukanys KpUCTaJuIoB 110 TUILY CBSI3EH.
17. Dmnupuyeckuii 3akon Jlrononra-ITtu. 3aTpyaHEHUs KJIACCHUECKON (QU3MKHU B 00BICHEHUH TEMIIEPaTypHOU
3aBHCHMOCTH TETUIOEMKOCTH TBEPABIX TEI.
18. BuytpenHss sHeprust peaiabHbix ra3oB. dddext Ixoynsa-Tomcona.
19. Cxwmxenue raszos. [lonydyeHne HU3KHUX TEMIIEPATyp.
20. CtpoeHue ®HUIKOCTH. 3aBUCUMOCTD BS3KOCTH JKHJIKOCTH OT TEMIIEPATypPHI.
21. ®opmymna Jlamnaca. CMaurBaHUE U KamWUISpHBIE siBIeHUA. [l0BEpXHOCTHO-aKTHBHBIE BEILIECTBA.
22. PactBopsl. Temnnora pactBopenust. OcMotrndeckoe qasineHue. 3akon Bant-I'odda.
23. PaBHoBecue (a3. ®azoBble MepexojIbl MKy Ia30M, KHUJIKOCTHIO U TBEPIHIM TEIOM.
24. JlmarpaMma cocTOSIHUS BelecTBa. TpoiiHas Touka.
25. TeruoBsle MamuHbl. OOpaTUMble ¥ HEOOpATHMBIE TIPOLIECCHI.
26. YpaBuenue Knanetipona-Kiaysuyca, ero npuMeHeHne K M30IPOLIECCaM: UCIIapEHUs, JIaBICHUS U BO3TOHKH.

HBOoNoOR~WN



27. Huxn Kapro u ero ki,

28. OcobeHHOoCTH (ha30BBIX MEPEXOI0B BOBI: HX POJIb B IPUPO/IE.

29. CraTtucTryeckoe HCTONKOBAaHKUE BTOPOTO Havana TepMoanHamuku. Teopema Heprcra. HegocTmxumocts ab-
COJIFOTHOTO HYJISL.

30. BiaxHOCTS.

31. TazonuHaMuKa.

32. PacmipeneneHue SHEPTHH 10 CTEMEHIM CBOOO/IBI. TeImIoeMKOCTH ra3oB.

33. Bropoii 3akoH TepMouHaMUKH. HeocymecTBUMOCTh BEYHBIX JIBUTATEIICH.

34. CxopocTh 3ByKa B rase.

35. TlepBblii 3aKoH TepMOAUHAMUKY. KBa3ucTaTHUECKHE TIPOIIECCHI.

36. I[IpuBeneHHas TerioTa. DHTPOIUSI.

37. Teopemsl Kapho.

38. TIpumeHeHMe TIEPBOro Havyaaa TEPMOTUHAMUKU K H30IPOIIECCaM.

39. YpaBHeHue anuabatel. PaboTta npu anuadbatuyeckoM mporiecce.

40. OCHOBHBIEC XapaKTEPUCTUKU KpUCTAITOB. Kitaccu(ukanus KpUCTaIIOB MO THITY CBS3CH.

41. 3aKoH BO3pacTaHUs SHTPOIHH.

42. MOHOKPHCTAIIIBI M TIOTMKPUCTAIIBI. AHU30TPOIHS (PU3UUECKUX CBOMCTB KPUCTALIOB. [IpOYHOCTH KpHCTAI-
JIOB.

43. lledexTsl B KpUCTAJIIAX.

44. Xunxue kpuctamibl. [[poYHOCTH KPUCTAILIOB.

45. TemsoBble cBOCTBA KpucTaiuioB. TemioBoe pacupenue. [1naBieHue u KpUCTaT3aIius.

46. PeanpHBIE IUKIEL.

47. Ina3ma.

48. CaMOOpraHu3yIOIIHECsS CHCTEMBI.

Texymass CPC, nanpaBiieHHas Ha yriyOJleHUe U 3aKpeIUIeHUe 3HAaHUH ~ CTYZEHTa, pa3BUTHE IIPaKTHYe-
CKHMX YMEHHUH BKJIFOYAECT:

* paboTy C JEKLIMOHHBIM MaTEPUAIOM, IOUCK U 0030p JINTEPATYPbI U FIEKTPOHHBIX HCTOUYHUKOB

nH(bOpMAaINY TI0 MHIUBUAYAITHHO 33JJaHHOH MpodiiemMe Kypca,

*  BBIIOJHEHUE IOMALIHUX 3a/1aHUI, KOHTPOJIBHBIX Pa0OT,

*  HU3y4YEHHUE TEM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO IPOPAOOTKY,

* TOATOTOBKY K IPAKTUYECKHM U CEMUHAPCKUM 3aHATHSM;

* TOJArOTOBKAa K KOHTPOJBHOM paboTe, K 3a4eTy, IK3aMEeHY.
TBopuyeckasi npo0JieMHO-OpHMEHTHPOBAaHHAsI caMocTosATeIbHasA padora (TCP), opueHTHpOBaHHAsI Ha
pa3BUTHE UHTEIUIEKTYaIbHBIX YMEHUH, KOMIIEKCAa YHUBEPCAIBbHBIX (OOLIEKYIbTYpPHBIX) U TPOQeccuo-
HaJIbHBIX KOMIIETEHIMH, TOBBIILIEHUE TBOPUYECKOIO NOTEHIINAA CTYI€HTOB BKJIIOYAET CIIEIYIOIINE BUIbI
paboT 1Mo OCHOBHBIM TIpo0JIeMaM Kypca:

- IOMCK, aHaJIU3, CTPYKTYPUPOBAHKE U NTpe3eHTaluss UH(OpMaIH,

- aHaJIM3 HAYYHBIX MMyOJMKAIMi TI0 3apaHee ONpeAeIEHHON PErno/iaBaTesieM TeME;

- QHAJIN3 CTATUCTHYECKUX U (PaKTHUECKUX MATepPHaJIOB MO 33JJaHHOM TeMe, IPOBEIEHUE PacyeToB, CO-

CTaBJICHUE CXEM U MOJIeJIel Ha OCHOBE CTATUCTUYECKUX MaTEpUasoB.

3agaHus /s CAMOCTOSATEILHOI PadoThI CTY1eHTOB

3aganue 1.

Bapuant Ne 1.

1. B aByx cocynax eMkocTbio 6 1 10 TUTPOB HAXOIUTCS a30T MO/ JaBJI€HUEM 2 aTM. U OKHUCh yTiiepojia
noJ gaBneHreM 6 atM. CocyIbl COEUHSIOT TOHKON TPyOKOil, 00beMOM KOTOPOIl MOKHO MpeHEeOpeyb.
Haiitu ycranoBuBIIEecs TaBJeHHE CMECH, €CIIU HadallbHas TeMIieparypa o0OHMX ra3zoB paBHa TeMIIe-
paType OKpy’Karolel Cpebl.

2. OmpeaenuTs YUCIIO MOJCKYJ KUCIOPOAa COJIepKalerocss B Kuciopoauoit moaymke 0,025 m 3 npu
HOpPMAaJIbHBIX YCIIOBUSIX.

Bapuant Ne 2.



1. B aByx cocynax eMKOCTbIO 3 ¥ 5 TUTPOB HaXOJUTCS a30T MO/ AABJIECHUEM 4 aTM. U OKUCH yIJIepoja
nox nasieHueM 12 atm. Cocybl COEAMHSAIOT TOHKOU TPYyOKO, 00beMOM KOTOPOM MOXKHO MpeHe0-
peus. HaiiTi ycranHoBHBILIEECS JaBIEHUE CMECH, €CIIM HayallbHas TeMIepaTypa 000X Ta30B paBHA
TEeMIIEpaType OKPYXKaroIle cpebl.

2. OnpenenuTh YUCIIO MOJIEKYII KHCIIOPO/Ia, COACPIKAIIETOCS B KUCIOPOAHOH noayike oosemom 0,055 m

IIPU HOPMaJIbHBIX YCIOBUSX.

3ananue 2.
Bapuant Ne 1.
1. Cpennsist KBampaTu4yHas CKOPOCTh MOJIeKyl ra3a 500 M/C, a ero MmIOTHOCTh
0,06 xr/m 3. Haiitu IaBJIEHHUE Tra3a.
OmnpenenuTh KOIWYECTBO BEUIECTBA, coaepskamierocs B 1 kr pryru (M=200,6 kr/moib); B 5,6 autpa
KHUCJIOPO/AA IPU HOPMAJIbHBIX YCIOBUSX.

Bapuant Ne 2.

1. Cpennsist KBaipaTHYHAsi CKOPOCTH MOJICKYJI HEKOTOPOTO Ta3a paBHa 450 M/c. JlaBneHue raza paBHO
50000 ITa. HaiiTu mi10THOCTH Ta3a IPU 3TUX YCIOBUSX.

2. Haiitu yncio Monekyn coneprxkammuxcs B 0,5 kr kucnopoa; B5,0 cm 3 YTIIEKHUCIIOTO Ta3a Mpu HOp-
MaJbHBIX YCIOBUSX.

3aganue Ne 3.

Bapuant Ne 1

1. Kakoe KoJIMuecTBO KHCIIOpO/ia BHITYCTHIIM U3 OasIoHa eMKOCThI0 10 JTUTPOB, €ciu 1aBlIeHue u3Me-
HWJIOCH OT 15 110 7 ar, a Temneparypa mnonusunack ot 27 °C go 7 °C?

2. Haiitu MonsipHYyIO Maccy BO3/lyXa, CUMTasl, YTO OH COCTOMT 10 MAacce U3 OJIHON 4acTH KHCIOpoJa U
Tpex JacTen a3ora.

Bapuant Ne 2.

1. Kucnopon nipu nasiernu 745 mum pr et u nipu temmeparype 20 °C umeer oobem 164 cm®. Kakos
00bEeM TOM jke MaccChl ra3a Npu HOPMAJIbHBIX YCIOBUSIX.

2. OmnpenenuTts MOJSIPHYIO Maccy rasza, CBOMCTBa KOTOPOI'O COOTBETCTBYIOT  cBo#cTBam cMecH 160 r
kucnopona u 120 r azora?

3amauue 4

Bapmuanr 1.

1. Cpennss kBagpaTuyHasi CKOPOCTb MOJIEKYJ BoAopoJia paBHa 2400 M/c. HailTU JaBJeHUE ra3a, €U B
1em® Haxonurcsa 4,2 * 1018 MOJIEKYIIL.

2. Ha pucynke naH rpaduk U3MeHEHHs COCTOSIHHS HACaTbHOTO ra3a B koopaunarax P, T. I[IpencraButhb
3TOT Mpolecc Ha rpadukax B koopaunarax P,V u V,T.

Bapuant Ne 2.

1. Haiitu yucno Monexyn Bogoposaa B 1 e Haxozsuerocs noA aasieHueMm 200 MM pT CT, €CJIM Cpe-
HSIS1 KBaIpaTHUYHAasi CKOPOCTh MoJieKkys paBHa 2500 m/c.

2. Ha pucynke nas rpaduk U3MEHEHHS COCTOSIHUS MIealIbHOTO Ta3a B koopauHatax V,T. [IpencraButh
3TOT Mpoliecc Ha rpadukax B koopaunarax P,V u P,T.

3agaHue 5
Bapunant Ne 1.



B cocyne obobemom 2*10° Vs HaxoJaUTCA M1=6 T YIJIEKMCIIOTO ra3a 1 Macca My 3aKHUCH a30-
ta(N2O)nipu temmneparype 127 °C u nasnenuu cmecu 415 xITa. Onpenenuts Maccy 3aKKCH a30Ta.
Haiitu moTHOoCTh cMecH 10 T yriiekuenoro rasa u 15 r azora, Haxoasmieics npu temneparype 27 °C
u nasiaenun 150 xIla.

Bapuant Ne 2.

1.

2.

B cocyne oobemom 4* 103 M3 HaxoauTcs M1=10 r KucIopoJa U Macca Mz YrieKUCIIOro ra3a npu
temreparype 100 °C u naBnenuu cmecu 400 klla. Onpenenuth Maccy yrieKucioro rasa.

Haittu Temneparypy cmecu 20 1 yriekucioro raza u 30 r azora, Haxodieics noj aaBiaeHuem 200
klla, eciy IIOTHOCTH CMECH paBHa 2 Kr/nm®.

3aganue 6.

Bapuat Ne 1.

1.

200 r a3oTa HarpeBaroTcs pH mocrosiaaoM fasiennu ot 20 °C no 100 °C. Kakoe KoiIHuecTBO TEILIO-
THI TTOTJIONIAETCS IpH 3ToM? KakoB mpupocT BHyTpeHHeH sHepruu raza? Kakyro BHEITHIOI paboTy
IIPOU3BOJUT J1aBjieHUE rasza?

[Ipu xakoii Temrepatype cpeiHss JIMHA CBOOOIHOIO Mpodera MoJieKy Kuciopoaa ( d=2,9%10% cm )
paBHa 3 cm. /laBiieHue raza 107 MM.PT.CT.

Bapuant Ne 2.

1. B 3akpsitom cocyne V=10 1 Haxonutcs Bo3ayx npu nasiaenuu 0,1 Mna. Kakoe konuuectBo
TEIUIOTHI HaJI0 COOOIIUTH BO3IyXY, YTOOBI OBBICUTH €T0 JIaBIICHUE B COCYJIE B 5 pas.

2. TIpu KaKOM JABJICHHUM CPEIHsIs UIMHA CBOGOIHOrO Ipolera MoJeKyi Boxopoa (d=2,3%107
cM) paBHa 2,5 cM, a Temneparypa 68 °C.

3agaHue 7.

Bapuanr 1.

1. 10 r kucnopona naxomures npu aasiaeduu 300 kI1a u temneparype 10 °C. TTociie HarpeBaHus
IIPU MTOCTOSIHHOM JIaBJI€HUH ra3 3aHsi oobeM 10 1. HaliTu KonnyecTBO TEIIOThI, HOTy4YEeHHOE
ra3oM U U3MEHEHHUE BHYTPEHHEN SHEPTHH.

2. Bpruuciuts, none3ysicek Gopmynoii Ban-nep-Baansca, naBnenne maccet M=1,1 Kr yriekucio-
ro rasa, 3aKJIF0YEHHOr0 B 0aJUIOHe eMKOCThI0 20 J1, ipu Temiieparype 13 °C. cpaBHUTB pe-
3y/bTAaT C IaBJIEHUEM HJI€aIbHOTO ra3a MpHU TeX ke YCIOBUSX.

Bapmuanr 2.

1. 0,01 kxr a3ota HaxoAUTCS NMPHU AaBICHUH 3* 10°Mau temriepatype 283 K. [locne narpeBanus
IIPU NOCTOSIHHOM JIaBJICHUHM T'a3 3aHsJI 00beM 10 m®. Haiitn paboTy COBEpIIEHHYIO Ia30M U
KOJIMYECTBO TEIIOTHI TOJIyYEHHOE ra30M.

2. Bbraucnute TEMIIEpATypy, NPU KOTOPOH JaBlieHHE KUCIOPOJa, UMEIOLIE -

ro miotHocTh 100 r/a paBHO 70 at. CpaBHUTH C UJCAIBHBIM Ta30M.

3amanue 8.

Bapmuanr 1.

1. B cnupt omnyiieHa Ha HUYTOXKHYIO TIYOHHY TpyOKa ¢ TuaMeTpoM BHYTPEHHEro KaHala
d=0,5 mm. Kakos Bec P Bomeamiero B Hee cniupra.  KoadduimeHT moBepXHOCTHOTO HATS-
KEHHs paBeH 2,2* 10? H/m.

2. Kanunnsp ¢ BHyTpeHHUM pajiiycoM 2 MM OITyILEH B KUAKOCTh. HaliTh moBepXHOCTHOE Ha-
TSYKEHUE JKUJKOCTH, €CJIM U3BECTHO, YTO B KaNWJUIAP MOJHSIACH Macca KUIAKOCTH paBHAs

0,09 r.

Bapuanr 2.



1. OnpenenuTsh paguyc my3blpbKa BO3/1yXa, HAXOISIIETOCS HEMOCPEICTBEHHO M0/1 TOBEPXHO-
CTBIO BOJIbI, €CJTH TUTOTHOCTE BO3/yXa B My3bIpbKe 0,26 I/cM > a K03 GHIMEHT TOBEPXHOCTHOTO
narspkenus 0,072 H/m. Temneparypa 17 °C. JlaBnenue armocdepsr 101300 ITa.
2. Ha xakyo BbICOTY NOJHUMETCS O€H30J1 B KalMJUIIPE, BHYTPEHHUH AUaMETp KOTOPOTo PaBeH
1 mm. Koaddunment noBepxHoctHoro Hatskenus pased 0,03 H/m. ITnotHocTs paBHa 880
kr/m’,
KonTpoab camocrosiTe/ibHON padoThI
OneHka pe3ylbTaToOB CaMOCTOATEIFHONW pabOThl OPraHU3yeTcss Kak EJUHCTBO JBYX (OpM:
CAMOKOHTPOJb M KOHTPOJb CO CTOPOHBI mpenojaBateneii. OueHka pe3yiabTaTOB CaMOCTOSTEIbHOMN
paboThI OPraHU3yeTCs CIEeAYIOMNM 00pa3oM:
® KOHTPOJBHBIE BOIIPOCHI, 3a/1aBAEMbI€ MPH BBHITIOTHEHUH M 3alIUTaX JJaOOpaTOPHBIX padoT;
KOHTPOJIbHBIE BOIIPOCHI, 3a/IaBa€MbI€ IIPH [IPOBEICHUN NPAKTUYECKUX 3aHITHUH,

®  BOMPOCHI 11 CAMOKOHTPOJIS;

® BOIPOCHI TECTUPOBAHUN;

® BHINOJIHEHUE JJOMAIIHUX PadoT;

®  BBINOJIHEHHE CAMOCTOSATENBHBIX M KOHTPOJIBHBIX padoT
®  BOINPOCHI, BHIHOCHMEBIEC Ha K3aMEH.

e pedepar ¢ NeMEHTaAMH MPOCKTHPOBAHUS;

® JIOKJIaJIbl HAa KOH(EPEHII-HEeIeIsX.

Onenka KadecTBa OCBOCHMS JUCLMIUIMHBI ITPOU3BOJUTCS IO pe3yibTaTaM CIEAYIOIIHUX KOHTPOJIUPYIO-
HIUX MEPOIPUSITHIH:

KonTposmpyomue MeponpusaTus Pe3yabTaThl 00y4eHuUs: 1o auc-
IMUTLTHHE
CamocrosTenbHbIe padOThl HAa TPAKTUYECKUX 3aHITHIX 3HaHHe OCHOBHBIX (hOpMyI U OI-
peleneHni
KoHnTposbHbIe paboThl Ha MPAKTHYECKUX 3aHATUSIX VMeHne caMOCTOSATENbHO HaXo-
JUTh PEIICHHE TOCTaBJICHHOU
3a1a4yun

VYyacTue CTyACHTOB B HAyYHOW IHMCKYCCHM TIO TOATOTOB- | OBlajeHNe OMBITOM aHAIN3a WH-
JICHHBIM U TIPEJCTABJICHHBIM Mpe3eHTaIusIM, pedepatam Bo | HOpMallMOHHBIX HCTOYHUKOB;
BpeMs MPOBeCHUsI KOH(EpEeHII-HeIeTn BBICTYIUICHUM C JOKJIaJaMH W
y4acTHsl B TUCKYCCHSIX;
paszeneHus HaAy4YHOTO M HEHayd-
HOT'O 3HAHMS,

Brinonnenue u 3anmra HHANBUAYATbHBIX 3aJaHUN 3HaHWEe OCHOBHBIX ()OPMYI H OII-
peneneHuid. YMeEHue CcaMoCTOs-
TEJIbHO HAXOJUTh pEIICHUE TO-
CTaBJICHHOH 3a/1a4yu
TectupoBanue 3HaHHe OCHOBHBIX (hOpPMYIN U OT-
peneneHuii. YMEHHe CamoCTos-
TEJIbHO HAXOJUTh pEIIeHUE IO-
CTaBIICHHOH 3aJ1a4yu

KoHTpoJsib cO CTOpPOHBI TIpEenogaBarelisi 1 CaMOKOHTPOJIb OCYIIECTBIISIETCS B COOTBETCTBUU C PEUTHHI-
TUTAHOM JHMCLUILIINHBI, BO BpeMs MPAKTUUECKUX U Ja0OpaTOPHBIX 3aHATUH, KOJUIOKBUYMOB, 3aIlIUTHI J10-
MAaITHUX 3aJaHuH.

@DOH/T OLIEHOYHBIX CPEJCTB JAJSl MPOBEIACHHS aTTECTAlMH YPOBHS CPOPMUPOBAHHOCTH KOMITETEH-
A 00YYaIONIUXCS TI0 TUCIUTTHHE 0(OPMITIETCS OTACIbHBIM IOKYMEHTOM.



7. YHEBHO-METOANYECKOE U HTH®OPMALIMOHHOE OBECIIE-

YEHUE JUCHUIIVIMHbI
7.1 Knurootecne4eHHOCTh
HaunmenoBanue nurepaTyphbl: I'on us- KHHUI'OOBECIIEHEHHOCTb
aBTOD, Ha3BaHUC, BUJl U3/IaHNA, JAHIA | KommuectBo 9Kk3eMuis- | Hamuume B 3MEKTPOH-
H31aTCIBCTBO pOB M3JaHuil B OnOano- | Holi Oubanorexke Bal'y
teke Bal'Y B coorBeT-
ctBuu ¢ PI'OC BO
1 2 3 4

OcHoBHas IUTEpaTypa

1. Kypc ¢pusmku [IneKTpoHHbIH 2012
pecype] : Yueb. nmocooue /
A.E. AiizeHiioH. - M. : AGpuc,
2012.

2. 3amaunm mo oOmiet pusuke 2012
[2nexTponnslit pecypce] / Upo-
noB NL.E. - M. : BMUHOM,
2012.

3. 3amaum mmo obmieit pusmke 2012
[2nexTponnslii pecypce] / Upo-
noB NL.E. - M. : BUHOM,
2012.

http://www.studentlibrar
y.ru/book/ISBN9785437
200254.html

http://www.studentlibrar
y.ru/book/ISBN9785394
006913.html

http://www.studentlibrar
y.ru/book/ISBN9785996
310166.html

HononaurenbHas auTepaTypa

1. Tpodumona, Taucus BaHOB- 2008
Ha. Kypc ¢usuku: yuebHoe
nmocoowe 11 NHXKEHEPHO-
TEXHUYECKUX CTeUALHOCTEN
By30B / T. U. Tpopumora .—
16-e u3z., ctep. — Mocksa : 152
Axanemus, 2008 — 558 c. :
ui., Tabi. — (Beiciiee mpo-
(eccroHanbHOE 00pa3oBaHKE)
— Ipenm. ykas.: c. 537-549
.— ISBN 978-5-7695-4956-4.

2. COOopHUK 3a/1a4 TIO0 00IIeMY 2007
Kypcy GOU3UKH : U1 TEXHUYE-
ckux By30B / B. C. Bonbken-
mTeitH .— M37. 3-e, ucrp. u
nom. — Cankr-IlerepOypr : 94
Kamxnsiit mup : [podeccus,
2007 .— 327 ¢. : win. — (Cre-
muanuct) .— ISBN 5-86457-
2357-7

3. Tpodumosa, Taucus MBanos- 2008
Ha. Pu3uka B TaOIMIIAX U
¢dbopMmynax : yueOHOE mocooue
IUTS BY30B 110 TEXHUYECKUM
cneransHocTsam / T. W. Tpo-
¢umoBa .— 3-e U3, uctp. —
Mocksa : Akagemus, 2008 .—
447 c. : mi., Tabn. — (Bricee
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npodeccuoHaisHOE 00pa3oBa-
Hue) .— llpenm. ykas.: c. 431-
442 — ISBN 978-5-7107-
4928-1.

7.2. llepuoguyeckue U3IaHus

«3emuis U BceneHHas». M.: Hayka;
«IIpupoma» M.: U3n. PAH,
«Duzuka B mkosne» M.: llIkonbHas npecca;
«Ycnexu gusnueckux Hayk» M.: U3a. PAH;
«Dusukay M.: [lepBoe ceHTIOPA.

7.3. UuTepHeT-pecypchbl
Ortkpsitast puzuka (qacts I)
http://physics.ru/courses/op25partl/content/content.html#.VV80iwVuLTcs
Ortkpsitast pusuka (qacts 1)
http://physics.ru/courses/op25part2/content/content.html#.VV80jOVuULTcs
®dusnka, XUMHS, MaTeMaTHUKA CTYICHTaM M IIKOJbHUKAM
http://www.ph4s.ru/
dusuka B aHUManusax

http://physics.nad.ru/

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI

Jis peanu3anuu JaHHOW AUCIUILTAHBI HIMEIOTCS CTIeHUAIbHBIC TIOMEIIEHUS TSl TPOBEACHNUS 3a-
HATHH JIEKYUOHHO2O MUNA, 3aHAMUL NPAKMUYECKO20 MUNA, 3aHAMUL 1a00pamopHO20 Mund, 2pynnoguix
U UHOUBUOYALHBIX KOHCYIbMAYUL, MEKYWe20 KOHMPOIS U NPOMENCYMOYHOU ammecmayuu, a maxice
nomeujeHus 0isk CAMOCMOAMenbHoOl padomul.

[TpakTudeckue paboThl mpoBoasTes B Aynut. 121-7, 227-7, 235-7, 236-7. JlabopaTopHbie paboThI
npoBosATCs B «JlabopaTopun MosiekynsipHOil pu3nku u TepmoguHaMukn» Ayaut. 108-7.

[TepeueHp UCTIONB3YyEMOTO JIMIIEH3NOHHOTO POrpaMMHOro obecrnieuenust: Jlnnensun va Microsoft Win-
dows/Office: Microsoft Open License 49487346


http://www.ph4s.ru/

%7
Pabouyio llpOl‘pa\l\% COCTaBMJI % soi. A.B. T'onyapos

PerieHsenT ; § qupextop MAO COILI Ne2 A.B. bensinuna

Ilporpamma paccmoTpena 1 oj00peHa Ha 3aceanun  Kadeapbl 001el n TeopeTHyeckoi
Qu3nku

IIporokosn Ne // or20.0f /9 rona
3aseytonmnii kadeapoii MW/ A.B. Maiees

T BV 4

PaGouasi nporpamma paccMoTpeHa M 0100peHa Ha 3acesianun y4eOHO-METOAMUECKOH KOMHCCHH
nanpasienns 44.03.05 — Ileaarornueckoe obpazopanue
[TpoTokos Ne / or $2.03.19 rona

IIpescenares, KOMHCCHH M A M.B. Apramonosa




JIMCT NEPEYTBEPKJIEHMS
PABOYE ITPOTPAMMBI JUCIIATITAHBI (MOY.JIST)

Pabouast nporpamMmma ogoOpeHa Ha y4eOHBIN TOJ

[Tporoxon 3acenanus kapeapsr Ne oT roaa

3aBenyromuii kadeapoit

Pabouast nporpamMmma ogoOpeHa Ha y4eOHBIN TOJ

[TpoTokon 3acenanus kadeaps Ne oT rojaa

3aBenyronuii kageapoi

Pabouas nmporpamma ogoOpeHa Ha Y9eOHBIN TOJT

[Ipotokon 3acenanus kadeapn Ne oT rojaa

3aBenyromnuii kadeapoit




JUCT PETUCTPAIIMA U3BMEHEHUI

B pabouyro NporpaMmy AUCHUTUTHHbI

«Obwas u sKkcnepumMeHmanvHas QusuKay»
o0pa3oBaTeIbHON TPOrpaMMBbl HanpaBiieHUs: ToAroToBku 44.03.05 — ITemarornyeckoe oOpazoBaHue, HAIIPaB-

JEeHHOCTh: Pusuxa. Mamemamuxa (baxanaspuam)

Howmep
M3MEHEHUS

BHeceHbI H3MEHEHUS B UaCTH/pa3/Ieiibl
paboueii IporpaMMbl

Hcnonaurens
dUO

OcHoBaHue
(HOMEp M maTa pacHopsIu-
TEJNBHOTO JOKYMEHTAa O BHE-
CEHHMU N3MECHEHMSI)

Pabouas mporpamma paccMoTpeHa M 0J00peHa Ha 3acelaHuu Kadeapsl

nporokoa Ne ot . 201 r.

3aB. kadeapoii

/

Toonucs DUO

obwell u meopemuyeckou QusuKu,



